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CEPHAL OSPCRe [ES03 VA BCKY28TC AM 1vocUANI DI NE SUHSTTF UENTS AS ANTI Bl OTI CS

. \;ﬁrcﬁ ;?ﬁ%ggﬁﬁwqu&?% on relates to gﬁéé bact eri glﬁ co Olﬁgs,s

I ncl udin uani di nel i ke structured conpounds having a
triam no-net hylidyne group instead of an am noguani di ne group. In one
aspect the present invention provides a conpound of formula Il R S

N~C- CO- NHT he piz¢ensSinpemion relatesNo-antibamaialaempoundsmhictoane-plagningi3- V denot es

alia
CH or NO , Ry d I Xyl . | _hydr ogen
or an est QYCh%ﬁﬁégﬁ@‘%gﬁgﬁggnggéP S{S’S‘@‘E) 1‘%‘? l#&[“éaéé*hgﬁﬁm%ﬁ%@aﬁﬁi Hal a)
-N N-BS aliBe stidchirédScdhpouridbthB¥ing X trianino-iethfidyne Broupanstbad\ofanRs' N ¢) - N=N
~J d) NNd~-N.NXRSRs | Nl ~~9b~ Il ~IO~-IIWhNBIII! *@0002* 1 8 SAP
2007 Case®PHGBEHATRBI®870 Rs' N~ Y -N-N | | R4 R5

In one aspect the present invention provides a compound of formula

0 S
—CO—NH =
—N'k 1 | |
10 COOR,
wherein
W denotes CH or N,
V denotes CH or NO,
15  R,denotes hydrogen, acyl, carboxyl or alkyl,
R; denotes hydrogen or an ester moiety,
R, denotes a group of formula
R
|5 Fﬁsg:leis (:> Faﬁxrq.f’Fq7
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or 2 Hal oY 2) RA RS RSN~ Y Qg) -N N XR'N~-YF) -N 1BI§JEPZIQQZ
5 wher ei nC%CzQTé %1/ﬁdw8§ml y of eacﬂ other each denote (C2_s)al kyl ene,
.or (CZ_s)al kenyl ene wherein one -C-C double bond is present, or, in case

of at |east C4-al kenyl ene, wherein two -C=C doubl e bonds are present, R4
denot es hydrogen or al kyl, 10 RS denotes hydrogen, al kyl, or

am noi m nonet hyl, R6 denotes hydrogen, al kyl, cycloal kyl, am no, hydroxy,

al koxy, heterocyclyl or a group of formula -N-CHRe, wherein Rg denotes

al kyl, aryl or heterocyclyl or RS and R6 ®oget her with the nitrogen

atons to which thep, ar t ached denﬁt@l'o"a'neterocyclylR R 6 denotes al kyl,
R~ denot es hydrogen and R~ togehﬁ’\\mnth the nitrogematomto which
they are attached fngl eterocyclyl 2Q I'n ornula | R3 ig hydvogen or an
ester noiety.q er ety e Luﬂﬁ ﬁt ; unsub Hyt d al kyl or

substituted aIkyI |e g. by - ary sych ap benzyl f)aI'FE)ﬁ‘!ybe such as

4- met hoxybenzyl , aRkoxyﬂssuch as nethpxyﬁgthyl aIkonxncarbononxy al kyl ;
al koxy, such as glycyl oxy, 25 phenyl glycyl oxy, c.g. glycyloxynethyl

phenyl gl ycyl oxymet hyl ; heterocyclyl e.g. 5Snethyl-2-oxo-1, 3-di oxol en-4-yl;

~ a s~P ~~~2 Case G30381/ A1BCK/ 9870R3_ pdanyl phthalidyl

al koxycar bonyl oxy and ester nvpieties chYformw th the CCCgroup a
physi ol ogi cal | y hydrol ysabl e and accep abtg ester, e.g. such known to be

or g —N N

W

5 wherein
X and Y independently of each other each denote (C,.5)alkylene, or (C,.s)alkenylene
wherein one -C=C- double bond is present, or, in case of at least Cs-alkenylene,
wherein two -C=C- double bonds are present,
R, denotes hydrogen or alkyl, -
10 R; dcnotcs—hyd"rogcn, alkyl, or aminoiminomethyl,
R¢ denotes hydrogcn, alkyl, cycloalkyl, amino, hydroxy, alkoxy, heterocyclyl or a
group of formula -N=CHRj3, wherein B
Rg denotes alkyl, aryl or heterocyclyl, or
R;s and R¢ together with the nitrogen atoms to which they are attached denote
15  heterocyclyl,
R’s denotes alkyl,
R- denotes hydrogen, or
R¢ and Ry together with the nitrogen atom to which they are attached form
heterocyclyl.
20
In formula I R; is hydrogen or an ester moiety.
An ester moiety includes alkyl; e.g. unsubstituted alkyl or substituted alkyl, e.g. by
- aryl, such as benzyl, alkoxybenzyl, such as 4-methoxybenzyl, alkoxy, such as
methoxymethyl; alkyloxycarbonyloxy; alkyl; alkoxy, such as glycyloxy,
phenylglycyloxy, c.g. glycyloxymethyl, phenylglycyloxymethyl; heterocyclyl e.g. 5-
methyl-2-oxo-1,3-dioxolen-4-yl;

2
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. 18 SEP 2002
hydr ol ysabl e ester groups in the field of cephal osporins. A conpound of
formul a Icmﬁ'iwﬁé/fgw R form of & physiol ogi cal | y- hydrol ysabl e and

.-acceptabl e ester. By 5 physiol ogically-hydrol ysabl e and -acceptabl e esters

as used herein is neant an esEer in which the COO, group is esterified and

whi ch i s indanyb|phshalidel, atkexycas wlmct%@rcrmawm@ fosmywigh theZ0Qci d whi ch
is itself i Gk Wl . The term
is thus t%&aigtﬁnl@gﬂroy%dg Ygghl?éfﬂ?hl?r?ﬂa ra eg Fagfécs;rcg’éfjg OnEanng %Aﬁéjest er

moi ety mehydbdysablsfestengroppa imgths fisldwol asphalospeains. 4 comdewnd/effiormuladder 10

physi ol oqgj ¢ [ ful . B ) 1S r rgaply

orally. %éar’?r}]ltu gggm g’é%gﬁ?g %’gp Pgsr%fhﬁéga 'B@Yﬁdg‘?f%gm eﬁ‘dls%&{cﬁ%bgsc?%? er seis
an acti vephysinjegically-bydrolysably dndlacsemsable esters a5 nsediterdih sovicank an astemimpound of

formula I:,. V. denotes .prefe | ] 0 r l,v..hydr ogen or
al kyl, e.‘&“g}f §We(l:8§)l' %W"‘,P 'g.c Sg‘?“fir‘%gﬁ‘@d‘f"\%“ t'?;hsy(éggslf' %at%%t%éﬁ g? {?’}Pdéﬂﬁmsubsti tuted
al k%/l , gl.ogndimbnh&i ya'gl]:elrn],cn ataﬂlab'»chlis its;tlfqﬂgsihdgicylljayt:jlhabbge)dosdgﬁf tdaelngz eg
prefera a_group or. a.ay, a C), d’ ‘). or , enot es
D1 of o abISpAIEGA e ik o 8 b viksialize Rbanify beeyfar kg forms N0 1 o
each ot hexn ekestahSermiychbapleferablk o lgene whichliseasify kydrolyeabde ugder. 4) al kyl ene or
(C~. =).al kenyl ene, , such. as . 3)al kyl ene,or . (C2, 3) al kenyl ene, e.g.

i ncl d?@i n ﬁl’!g'gﬁ’ﬁéﬁal ‘fclﬂdétbo"éhé"%lfﬁ')é’fsi 'Péfg a%{[]ﬁ?gfﬁ%ﬁ%?%f?ﬂ%ﬁ}@ ?ﬁ’éne, e.g. by -
hal ?genblﬂﬂr&ﬁéral flrlﬁinish@\{iﬁﬁ rrﬁalylﬁégndleaﬁﬁdl g&hkydtﬁr kpelﬁfdaiény Iac(i)\lrckablrﬂgduﬁl d[)bon?/l : .
preferably hy ., €.9g..1nc i,ng hydroxyal kyl, am noal kyl ; carboxyl an
(1 ower a|qsy§)le;>'§xg%ﬂ§,9,ccuggmpéehﬁw& es preferably hydrogen, alkyl, e.g.

i ncl udi ng unsubstituted al kyl and substituted al kyl, e.g. by - hydroxy,

car boxyl, am no, e.qg. .including | ower alkylamno or di-Ilower alkylan no;
het er ocydpycompoyndiof &gyl 5 or 6 ring nenbers and including one or two
het erjgat Off8endtedprefedbly N®.9. selected fromQ S and N, an ester of a

carboxylic-, 30 sul fonic- or phosphoric acid .g. .an alkyl or aryl ester,

e.g. wherRidenotes pesfersbly\hydeossniog a LtC-a:éqwcaiaHaile-&-emi%ﬂe&P sigugids and

wher ei n tiey18aH Shibdeidited GRL; 3igN By haloBerd cBAIORPN pAlF@dBly by hafdieRO- | M nonet hyl

e.qg. of fo?yrml a 35 1 S%EngO%')Zarga?gec@gggifAlB%yé@7g ~~N-R-Ct N

- R~2 wherli denpees preferrbly 3 gfﬂébé’ﬁ&ﬁﬂﬂl%/a)oﬁ )k Bferordbnot e _hydrogen or

al kyl', e.18;dehone ablkyd deanyEs.gPIRf@hAll.y hydrogen; anino,

al kyl am nlg“, cdi al E§/I e;m' %o!y %"@Sh“ V\,he?,ei rigpt he glﬂgl?yl Part IS unsubstituted or
c .

subst20t ut@nd & igdepspdentlyr ofiepch athendenosg prefarabip alkylege oralkgmiencesta group of

formula - i 1 qqaqlg;g yicaf denot e
hydr ogen,&gﬁ%}ﬁ? 5”@@5@?%&%5%&8’ _S%@?%{F}gﬁkw , % (%éﬁaﬂéﬁﬁcgéeg 10 al kyl ,
e.g. i nclindndigswnsehstituted andisubstigitedallyylensernalkapylege. g8y, e. g. by -
het er ocycly . hayi . 1 inenp . oat ons,
e.g. sel ec}%/aéo © ’r%h{lN,é%, llag’;eﬁgﬂ(gl.’ Qfﬂﬁ]%i n ﬁ]yg Sggﬁ'{agﬁggs'kg{%?g%y)'yl and

Subst 1 t ut exkHlee Bringyeing hydwxyeikyl smymnadiey; carbarybewk Jowen alliearkonyl.
i ncl ygi NoR USRS Dlrdrtta B 1 dkogRsYalRPde § URSTLbing WA SuiRtKREY alkft £hd

substituted alkyl, e.g. by

- hydroxy, carboxyl, amino, e.g. including lower alkylamino or di-lower alkylamino;
heterocyclyl, e.g. including 5 or 6 ring members and including one or two
heteroatoms, e.g. one,. e.g. selected from O, S and N; an ester of a carboxylic-,

30 sulfonic- or phosphoric acid, e.g. an alkyl or aryl ester, e.g. wherein the carboxylic
acid part contains 1 to 12 carbon atoms and wherein the ester part contains 1 to 8
carbon atoms; or

amino-iminomethyl, e.g. of formula

35



15 by hydr ox al kox m no; - guani d| no, e.g. wherein the am ne g"r@L%:sD 2002
are unsulS<e6s (@élfﬁ‘ly’gggé%vput ed, e. g the termnal amne group is part of
. heterocyclyl; - amno, alkylam no, and dial kylam no, e.g. (I ower

al kyl' )yam no and (| ower dial kyl)am no; 20 - alkyl, e.g. lower alkyl; -

guani di no; wherein any amne group is urisubstituted or substituted, e.qg.

by al kyl; hydroxy, cycloal kyl, e.g. i mﬂ-tml‘ ng unsubstituted and substl tuted
cycl oal kyl, e.g. by am no; heteroc_:_y i ncl udi ng heterocyclyl having
S or 6 ring nenbers and one or two 5 heteroatoms e.g. selected from

N, O S; including e.g. unsubstituted h&teRygyclyl and subst it ut ed
heterocyclyl e. g. by alkyl, e.g. R6 denotes a group of formula - NRO~R~0~,
wherein R9. and R o~ together with the nitrogen atomto which they are

attached Jior i e H&’ﬁ)é%&%?en&’crml ot PotREr Jc% gg@;%%&m 6\9ch9

preferably denotes ar terocycly 30 inclu ubsti't’uted and
unsub$t i talkybd heterocyclyl e.g. by aI kyl; e.g. haV| ng 5 or 6 ring nenbers

and one Q. ..sel fr i f
o e BB 5ogf i SR, AR B, e

het er cyclajity] pae rh@umubstﬁﬁsd&blsybﬁinmydm byéero:(y@MoahW&m, e.gukh as

C2. 3) al kyl ene; era k Case
0351/ ALERFOS 80 0BT RER G, BBeeind Y 1S sfensRREY B lbhioher P08, 0
t hey ar e dehétahipdrbgbmraikyipt. grlngluﬂmghydmakybhyﬁndﬂwlmybr eferably Sto 7
rin nbers and ort t a ectdfromNOS In
alno'?l]ng‘r3 zf?ﬁ'i’ccfg t"ﬁcg cﬁp tﬂi\gcéleatl?}(')ln “grg?ﬁ“?‘é‘gdéﬁ‘ Hd of formula NOR,
R N ~C- COhstdréeytlyk elf. hﬁ’hh§5‘fé 6 rivig mémberblant- Bfte batvm&oakmnsec.lg W R-, R3,
RS and R6 abov 10 I n,ano aspec i nvention
provi des &€ Eﬁﬁigﬁﬂﬁqtﬁmﬁ(ﬁ dN'!gd-“ﬁ bfa\? H%ﬁ Wﬁg @%@%%N / | N~NIb
O N COORS Hetegédycl¥R . R;thdm?; ein W R, R3, RS and R6 are as defined above

15.1 SAP 2 ot her .aspect resent

?23 em ?gg%ﬁmyd%li(oiché g: %%unsu sntutc% alkyoxy and su stltutc& ﬁtogcy, e.g.

7-{[ (8- ambytydreky4blkoggli amabe- 3- Y1 ) - (Z) - (f 1 uor omet hoxyi m no) acetyl } am no} - 3

(O e S By B e el Lot L gl TeLLL3 ceppem - cor bos

terminal amine group is part of heterocyclyl;
- amino, alkylamino, and dialkylamino, e.g. (lower alkyl)amino and (lower
dialkyl)amino; _
20 - alkyl, e.g. lower alkyl;
- guanidino; wherein any amine group is unsubstituted or substituted, e.g. by alkyl;
hydroxy, cycloalkyl, e.g. including unsubstituted and substituted cycloalkyl, e.g. by
amino;
heterocyclyl, e.g. including heterocyclyl having 5 or 6 ring members and one or two
25  heteroatoms, e.g. selected from N,O,S; including e.g. unsubstituted heterocyclyl and
substituted heterocyclyl e. g. by alkyl, e.g. R¢ denotes a group of formula -NRgRo,
wherein Rg and R, together with the nitrogen atom to which they are attached form
heterocyclyl; or
a group of formula -N=CHR; wherein R preferably denotes aryl, heterocyclyl,
30  including substituted and unsubstituted heterocyclyl; e.g. by alkyl; e.g. having 5 or 6
ring members and one or two heteroatoms, e.g. selected from N,0,S;
Rs and R, if together with the nitrogen atoms to which they are attached form
hetercyclyl, denote preferably alkylene, e.g. (Ca4)alkylene, such as (C,.;)alkylene;
R’ denotes preferably alkyl, e.g. lower alkyl;



In this %8ecification unl ess otherwi se indicated terms such as "colBoSER 2802
formul a 1Gase£-ARBYH/BEKIPRIE the conpbund in any form for exanple in the
.formof a salt and in free base form The present invention thus includes a

conmpound i.n free base for r,.e.g. where such forns exist, in the form of
a salt, flbRs éﬁiﬁ"pF%"F 't‘*ﬁg’] ‘i?‘GPFFFQE‘“éFP“ZP ét’i"i‘ thexiageiaached formi nner sal t
quat er nar } ; f SRR &0l e form of
a hydr at e}?étezé’lscgll"?%@rcgjelIﬂg{qgggﬁgﬂggﬁtsi %a-lﬁ Iﬁgllgg%?lebé% e sarlf11 tt%gf%grgonpound
of f or nulatoms, g seleated fromNéMhSas a nmetal salt or an amine salt. Metal salts
i nclude for exanple sodium potassium calcium barium zinc, alum num
salts, Casc G30381/ A1BCK/ 9870 6 preferably sodi um or potassiumsalts.
Ani ne 5sal Insinothet aspect the pessestpheention prémidend compaund ediiformulali benzyl ami ne and
benzyl am ne salts. A free formof a conpound of fornula I, la and Ib may be
converted into a salt formand vice versa. 5 In a further aspect the
present invention provi Ne¥aRonpound of, formul a | ,gla and Ib, in free form
and in the form gf_a_lsa T_,C(f,o.rNHax.a.up.I;]é aci d addition salt or a netal
salt; and a conp undllof formula I,|1a and {I b e.g. i free formor in the
formof a sa”ﬁﬂ I SPH% formof a.# ﬂtnoLththmﬁse Bt at ed herein
any carbon contai ning group naycbontain up to 20 'tarb¥n atons, e.g. alkyl

i ncl udes, e.g. straight chain and brancgggr (C-. 26—€.g. (C~.s)al kyl, such
as (G s)alkyl and |ower alkyl. Lower alkyl fncludes e.g. (C~.4)alkyl, such
as (Cl. 2)whdevin. W{ReIR3aRkyhd Rpatamadefinédabaveanpl e (C3. ~) cycl oal kyl ,
particularly C3, CS or C6 cycloal kyl. Acyl includes al kyl carbonyl and
aryl carbonyl, e.g. (C~.~2)acyl, e.g. 15 (C~.6)acyl, such as (C-.4)acyl.
Aryl ioncl incaethehaspett the ppieityihyventiog previdesyd conpetuntd @f ¥ednydla i ncl udes

het erocyclyl having 4 to 7, e.g. 5to 6 ring nenbers and 1 to 3 nitrogen,
sul phur and/ or oxygen hetero atons (N, O S) including, for exanple,
condensed heterocyclyl NsOchRas for exanpl e benzthiazolyl. Am no includes a
free am ne groupy_e. .'_ﬂCEhQNE [ ]
aryl am no, and gg?.lgro ected 20 gm

g

l't, alkyl aas no, dial kyl am no and
0.
group wher ei i itrogen ato N

ani di no ing¢l udes a gyani di no
bsiN{ut e 6Fljndependently of

each other are subStituted, e.d® by alKyl. I noW?%%nH i se stated any
group nmentioned herein may be unsubstitig&gg or substiN-u{@d), e.g. one fold
or several fold, e.g. by groups which are conventiond in (3 25 lactam
chem stry, such as by - alkyl, e.g. - CF3, aryl, alkd%y, hal ogen, hydroxy,
carboxyl, a sul phonic acid derivative, such as 503H, a phospshoric acid
derivative, acyl, am no; guanidino, heterocyclyl, e.g. pyridyl, oxo,
t hi ono, neheaaintWw, RalRsy Rs and Raayd dshdefined above,andInk dénaresibor ZHO. 30 Hal ogen
inclgﬁgs fluoro, chloro, brono and i odo. The present invention includes a
conpound of forrmula | in any isoneric fromin which it may exist. E. g. the

conf i gur alini aidtlied aspeotithe presbhtRaventioh @irevides\th&codpnaide-{[[oamirmy1,0¢t-syn [ (2) ]

and anti I ferab syn Z E. g. onet,rjc i,saners 35 may

e obt ai ristpaidzof bz RfeFepRht et ot amendlis-HCCHRH AR v a1

e.g. imidazolidine-1-yl)iminojmethyl}-3-cephem-4-carboxylic acid, e.g. in the form of a
hydrochloride.

20
In this specification unless otherwise indicated terms such as "compound of formula I,
Ia and Ib" embrace the compound in any form, for example in the form of a salt and
in free base form. The present invention thus includes a compound in free base form
or, e.g. where such forms exist, in the form of a salt, for example in the form of an

25  acid addition salt, inner salt, quaternary salt and/or in the form of a solvate, for
example in the form of a hydrate. A salt may be a pharmaceutically acceptable salt of
a compound of formula I, I, and I, such as a metal salt or an amine salt. Metal salts

include for example sodium, potassium, calcium, barium, zinc, aluminum salts,



18 SEP (%)sz Case 30381/ ALBCK/ 9870 7 due to the presence of a -Cq §BEP 2002
doubl e bésse GhEI3SIANBCEMB?' are grofps whi ch have a different neaning.
-E.g. a chiral carbon atom nay be introduced, e.g. during a production

process of a conpound of formula | and cqrrespondi ng stereoisoneric forns
of a comefﬁaglyfwflmmwm Rotassiym) Sgé‘- émam@ include for gxample trigJkylgming, t he

i ndi vi dU‘iJroc%ﬁr?cE 8VetMihihe afid BenFldnAfEFRECA R fOMA gféé&ﬁ?gﬁrﬁ%%flﬁglac forms.
M xtures of Isonmers ‘may be separated. The present invention Includes a
conpound loka anddhmay he donvertsd intaa saleform andwine vBrsg. a conpound of formula |,
wherein R2 is a group of fornula a), wherein RS is hydrogen, or R2 is a
group of fornmula d), wherein Rs or R6 is hydrogen may exist in a tautoneric
form Se. gn ad8rthasGpicheit gredeavinvertionsroNdeéHa-cdimpoit of fd¥muldN, HNandIb,N ~ ~ YJ

~-NNNd N =~ Rs -.S. N=Rs~ ~~ JN H\N--N N, H N 15 [ n anot her
aspect t HBiSE &wﬁﬁhﬁﬁ%@s o @é§xamelm@ﬁﬁda% qns 5ol el Sal
and a compound of formula I, Ia and Ib e.g. in free form or in the form of asalt, in

the form of a solvate.

10  If not otherwise stated herein any carbon containing group may contain up to 20
carbon atoms, e.g. alkyl includes, e.g. straight chain and branched, (Ci.5), e.g.

(Cy.)alkyl, such as (Cy¢)alkyl and lower alkyl. Lower alkyl includes e.g. (Crayalkyl,
such as (C1.z)alkyl. Cycloalkyl includes, for example (Cs.7)cycloalkyl, particularly C;,

Cs or Cs cycloalkyl. Acyl includes alkylcarbonyl and arylcarbonyl, e.g. (Ci.12)acyl, e.g.
15 (Ci.e)acyl, such as (Cy.4)acyl. Aryl includes phenyl, naphthyl, e.g. phenyl. Heterocyclyl
includes heterocyclyl having 4 to 7, e.g. 5 to 6 ring members and 1 to 3 nitrogen,
sulphur and/or oxygen hetero atoms (N,O,S) including, for example, condensed
heterocyclyl, such as for example benzthiazolyl. Amino includes a free amine group,
e.g. in the f—orm of a salt, alkylamino, dialkylamino and arylamino, and e.g. protected
20  amino. B
Guanidino includes a guanidino group wherein the 3 nitrogen atoms are unsubstituted
or independently of each other are substituted, e.g. by alkyl. _
If not otherwise stated any group mentioned herein may be unsubstituted or
substituted, e.g. one fold or several fold, e.g. by groups which are conventional in B-
25  lactam chemistry, such as by
- alkyl, e.g. - CF3, aryl, alkoxy, halogen, hydroxy, carboxyl, a sulphonic acid
derivative, such as SO3H, a phospshoric acid derivative, acyl, amino; guanidino,
heterocyclyl, e.g. pyridyl, oxo, thiono, mercapto, alkyl- or arylthio, imino,
alkylimino, CHO.

30 Halogen includes fluoro, chloro, bromo and iodo.

The present invention includes a compound of formula I in any isomeric from in
which it may exist. E.g. the configuration in group -C=V-R, , wherein V-R; denotes N-
O, may be syn [(Z)] and anti [(E)] and is preferably syn [(Z)]. E.g. geometric isomers

35  may be obtained, e.g. during a production process of a compound of formula I, e.g.



"Vp Rip -l --C—CONHHZNS'Q?O ON~~ N Rza COORS |P  Case 18 SEP 2002
G30381/ Al Gk CodaB 1A REKEIS05 10 15 20 25 WP denotes CH or N, Vp denotes
.- _CH oder =N-O, R v denotes hydrogen acyl, carboxyl, unsubstituted

al kyl , or aI Kyl substit by hal n,or ,carboxyl, P> denot es hydr ogen,
an ester 4§ lP‘ngfﬁsrCBEFp“g’r%g( é?{l’ gﬁEb%‘éH’ BN g?%%:j Bf BFWPHul a R~
ReVW\~Rm Rﬁ%ﬁﬁi‘vcﬁe&ﬁent tesning: Kg. aclﬁfaal carbon] XtOhNnHy 'BSYntrcNidﬁéBe s N N-NN -~
Xv) "Xv J ~ Rsv Rec~ N-~e€e) ~ ~vVv -NN Rsv Rev~N -~ -N Y ND

R~ Rev~N-durigg aygrodpgtionpgyocess-of &cognzmmdﬁéermmél and cocrespandivg ar e the sane

or differy %8&% nunber
from?2 to?@@ox%t@%ﬁ%@ﬁoﬁo@nfo ém 39}?%"%“‘9?5’\3%?@@ rgédﬁ ace cg’)f a -CH CH
gr oup Sandhoptidividid] sterapisomers, pgr 2 révpuiatesgen parwtqp@smemgf@ems by hal ogen,
al kyl , cy@)gg}chhsogggrﬂ%y@ J&Qmeam noal kyl , carboxyl or ethoxycarbonyl,

The present invention includes a compound of formula I in any tautomeric form. E.g.
a compound of formula I, wherein

10 R, is a group of formula a), wherein R; is hydrogen, or
R; is a group of formula d), wherein Rs or R¢ is hydrogen may exist in a tautomeric

form, e.g. as described below::

e Ml
N NH
a) -——NJ\NH - ——N/gN
N N,
HN— N—
/)\ y —_— /U\ J
&) —nN T/ —NH rlq/
R5 R; B
. R
Rs 6~
N N
- o
— —_— 0,/
—N u/ —NH N

15

In another aspect the present invention provides a compound of formula



R4P denot es dro al kyl or hydroxyal kyl , RSP denot es hydrogen, I
(pol y) hyd%méﬁ 1/6|1/553K/ﬂ§'é¢ kyl , wher®in optionally the alkyl groﬂpasagzgrpé 2002
-additionally substltuted by a functi onal group, e.g. a carboxyl acid

resi due, a, sul phonic acid residue or a phosphoric acid residue, RsP denotes
hydr ogen, WBF‘E‘)’/"I hydr oxyal kyl , am noal kyl, am no, hydroxy, al koxyal kyl,

cycl oal kyw cfén&EPQPIW"ReV wherei n R8P denot es aryl or heteroaryl, or a
group -NR9£ER 0, wherein’ ROP and R~oP are the sanme or different and each
denot e hyWYs depotes <4FHyaed th%l@oxyal kyl or aryl or denote together with the

nitrogen gtog ring
menbers vmﬁi"hd%gtéﬂ%wog% qcyl’r ogen ‘a n%8%§§%%9§¥g%§ r?g %Kgb enot es

hydr ogen, hdogdﬁkﬁcarhbeBP denote together with the nitrogen atom a

het er ocyc r| ng one or two nitrogen and/or
oxygen atg ‘W““"f ﬁyé ﬁé BBV 5%1%%988@5@&%002 Casc G30381/ ALBCK/ 9870
9 if WP dRpaleasteChigrodp afdonhes -N-O, Rip denotes hydrogen or nethyl, R2P
denotes a group of formula d) and R3p denotes hydrogen, RSp and RsP denote
at the same tine another group than hydrogen or nethyl, in free form or,
where such fornmfleexist, in tIHe for of acid gadditign saltsn i nner salts,
quaternary salt | or hydrat es ey P 5 A conffowrd 8f formfI’?;lNI—\rray be
produced e. g- a descri bed tQel o)\imd in thg exa I es, anfal ogousl y
to a net hoa Rt i onal ng chemﬁ Nln ano.t_h goect the
pr esent |nvent\on pr o¥i des ap r the m&r_gctl on of a 10/conpound of
formula I, corrp?(55| ng reacti ng pcorrpound of fo la V-R~ S ~~CBgO-NH / Rb
H2N |1 Cl WN/ C S OCOCRd R wherein W V and R~ are as defined above and
a) Rb denot es Mydroxy and R- aﬁd\lﬁd—{oget her de"Iw{ﬁ a bond, or 15 (3) Rd

denot es hyd{ ogen, Na c,\atl on,, an estjer Y,orm ng group —o?Yg Si I yl group, and Rb
and R~ t ogét her g).lqot/e t he “oxo ﬂv&ﬁ#’in free fOI’,WI\QI’/In the formof an
acid additionsMlt fhereof withjan ahine of fornula NH2 111 20 wherein
RZ is as define é. e.g. de®jred (reactive) gr¥ups nmay be protected

Wi th protecting §r ouf s e.g. as conventional in ~3-lactam chem stry, which

may by} or, Wmch are split of f under the reaction conditions, or after

Lerm nat [ on. of ke, d gackl en descrd et ARG AERTPILRE), Srol ST G0

n denote a numbcr from 2 to 5, and optionally one or two CH,-groups are replaced
by a -CH=CH- group and optionally one or more hydrogen atoms are replaced by
halogen, alkyl, cycloalkyl, hydroxyalkyl, aminoalkyl, carboxyl or ethoxycarbonyl,
15 Ry, denotes hydrogen, alkyl or hydroxyalkyl, )
Rsp denotes hydrogen, alkyl, (poly)hydroxyalkyl or aminoalkyl, wherein optionally
the alkyl groups are additionally substituted by a functional group, e.g. a carboxyl
acid residue, a sulphonic acid residue or a phosphoric acid residue,
R, denotes hydrogen, alkyl, hydroxyalkyl, aminoalkyl, amino, hydroxy, alkoxyalkyl,
20  cycloalkyl, a group N=CHRgy,, wherein
Rsp denotes aryl or heteroaryl,
or a group -NRg,Rq, wherein
Rgp und Ry, are the same or different and each denote hycirogcn, alkyl, hydroxyalkyl
or aryl or denote together with the nitrogen atom a saturated, unsubstituted
25  heterocycle with 5 or 6 ring members with one or two nitrogen and/or oxygen atoms,
and
R7p denotes hydrogen, or
Rz, and Re, denote together with the nitrogen atom a heterocycle with 5 to 7 ring

members containing one or two nitrogen and/or oxygen atoms, with the proviso that,



25 converted into a conmpound of formula I, wherein R3 denotes an es!uﬁrSEP 2002
noi ety, &age Ga33RLMAMNBCKO8IOIi d ester 8roup, and vice versa, e.g. by a
. met hod anal ogously to a nethod as conventional. A compound of formula | may
be isolated fromthe reaction m xture in conventional manner, e.g.

anal ogousf W, denatesiellh ¥ denotesoriN-< Rmomsbyﬁogcn or methph Ragdarotdsar mul a |
may be pro f ed in a
sol vent \ﬁﬁ%&%gﬁﬁ%he‘ql) a%vg(é‘f&i %?MBH&%‘R Rs Jnkterm)‘hpgadeet%ﬁ%r sol vent
e.g. wat anoﬁmdgmumtbmruh;edrogcmmtmtthy\h irfree forrih & SE&:%EH fcﬁaxsex:st in

630381/ Al 9870 cohol or dioxan otic solvent,
e.g. di mé F%?’cﬂfﬁﬁ' acﬁlgmod]i %&?’HW%&? )g%tgmaag F?z?ﬁ’yl*‘&%%f"éﬁ% cH:rpreferabl y
di et Byl acet am de or a mxture of individual solvents, e.g. as described
above, e.g. dine Iaceta e.wWth aI ohol or ter, e.g,.at a tenperature
from - 20‘%?.9'3% ﬁ°ﬂ“‘86%ﬁﬁr¥’5 PEPAYCs ﬁﬁl??ﬁs‘fr\{pﬂﬁ’c?wﬂ%'&p‘}' fate, e.g.
opri mal RihApks,kadag. Hﬁilegousﬁv@arhythaddk Ecbxﬁrlan@cﬁnaaiubmmﬁ cidiigey.d, e.g. an
i norganic or an organic acid. A conpound of fornula | obtained my be
isolated fromthe reaction m xture, e.g. anal ogously to a nmethod as
Convent' qg@ho @rgs c&Xh?ﬂ%kctn't ﬂ'P'cQtflo d@ﬂfc& a?‘? b&Yor HQ prB&uctiBAGraON m xture
togr d, group .g, a reactive group,
nay B@ prcgmpetledjOf)@FmFlb I; eeropiising l’céCfglg aosommp@dlqﬂfoxm ecting group
technology in a suitable solvent, e.g. in a solvent which is inert under

t he reaction conditions, e. —Ral ogent ad gar bohydrates, e.g.

di chl or onet hane, nitry coaRH It le, mt hers e.g.

t et r ahydr of ur ane, or%ﬂ;ipoh ar aprotic ohvent , & g. di rret,hyl f or mam de,
i'ncluding a mixtur gﬂWi vi dual ven as defined above.

Protecting groups may be split off, e.g. D a depmotectlon nmet hod, e.g. a
15 nethod as conventi onal . Startlng conpo sare known or may be obt ai ned
by a nethod as conventional, e.g. anal ogously or e.g. as described in the
exanpl es. Starting conpounds e.g. infree formor in the formof a salt,

e.g. |nt h C orrruIaNRsHZN-N- NR s R~ 1
| n~ Zg"‘“é'g %Ré)ég;%‘n’hﬂ&d %EHEEE‘RFM R's or Int R"" R ~N~ H2N-N_
N or ~\d nt R‘{d&nbtes hyddoky kiad R. Ahd Retogether ¥erant a Rbmd @r or
15 PB)  Rqdenotes hydrogen, a cation, an ester forming group or a silyl group, and Ry,
and R. together denote the oxo group, -

in free form or in the form of an acid addition salt thereof with an amine of formula

R;-NH, 4 n
20
wherein R; is as defined above, e.g. desired (reactive) groups may be protected with
protecting groups, €.g. as conventional in B-lactam chemistry, which may be, or, which
are split off under the reaction conditions, or after termination of the reaction
described above. A compound of formula I wherein R; denotes hydrogen may be

25  converted into a compound of formula I, wherein R, denotes an ester moiety, e.g. 2

carboxylic acid ester group, and vice versa, e.g. by a method analogously to a method
as conventional. A compound of formula I may be isolated from the reaction mixture

in conventional manner, e.g. analogously to a method as conventional.

30 E.g.acompound of formula I may be produced as follows:
A compound of formula Il may be reacted in a solvent which is inert under the

reaction conditions, e.g. a polar solvent, e.g. water and a mixture of water with a



-R", S NNH2 Nor NI Ill Int R"" 5 R, ~s NHZNN-C- R4 N VInt N\ §'SEP 2002
N- N N Gasz GR30381/ANMCKPO870 Case G30B81/ ALBOK/ 9870 11 5 10 15 20 25
-wherein Y denotes al kylene, e.g. (Cz.3)al kylene, R S denotes hydrogen,

al kyl or aI kylimno; e.g.unsubstituted al kyl, alkyl substituted by -

hydr oxy, lowenplsehglior dioxam, apa depalar apretiaivegt,rg. dimethylfprowmidal kyi ami no and
di al kyl a 0 er ne or

two het epztj)lgﬁ thr?ssuli@%fdc tﬁ }eégét*(*l ﬂﬂl&%ﬁﬂc&%lﬁﬂ?x{ctl@l;&ﬂﬂug@gl r@ x{mgr ?ol i di no;

- guani di indivignal saly¢ntsteigy bs dtsnobcd%lﬁwd,eaptdmcthyﬁc@gmdp wathkaitohdiper oxy,
alkoxy,ccloalk am no_or. het cy¥gdyl:.e.q. al kyl amno

hydr oxyal ﬁcérﬁﬁﬁ\é “b‘?‘%?‘l‘% frgm g{%g%g@iqw%& cgmf‘mng%f"%ﬁ"t uted by -
het er gcy cappropsiate,.e. g]aspnn@l PH ma be adjgsted e by addition @fitdiafd drdarDared,0r two
hetero 1 8 SERP 200 ected fromN Q .S, e. N, ,e.qg.

b1 per azi rb% 39 BRRERIeRS AMgyRR AL AGomRONd St o dsbindt mey biii oo

unsubst i t igblactdfrim tiecieadtitn ramiu:seubgtanhlﬂgedslhai £mﬂMIaylcon&ngonhye gl kyl; -

clu m ne al am no,
o oy o B o O R el B OkRenoR b on o B SR AP Ry, al Koxy,
e. g. hydrmxdyatddpxyy, groufscxy.al tegetive growp)mag dekppateerkd Bdfy&rc reaction, e.g. by

10  silyl protecting group technology in a suitable solvent, e.g. in a solvent which is inert

under the reaction conditions, e.g. halogentad carbohydrates, e.g. dichloromethane,
nitriles, such as acetonitrile, ethers, e.g. tetrahydrofurane, or dipolar aprotic solvents,
e.g. dimethylformamide, including a mixture of individual solvents, e.g. as defined
above. Protecting groups may be split off, e.g. by a deprotection method, e.g. a

15  method as conventional.

Starting compounds are known or may be obtained by a method as conventional, e.g.
analogously or e.g. as described in the examples. Starting compounds, e.g. in free form

or in the form of a salt, e.g. in the form of a hydrochloride, of formula

NR" R' " Ha" - " - 2Ll
R™ R

/”\8 \ﬁ/ A
N:]

HZN_N N—R, — )l\ .1 -
S o MNTNT ON—Ry NHzN=(

I i N
" R, [ | [
R"ls
6\ N / R"7 RH"I"
N
o HN—N" N or H,N- N_<\]
Nlnt Vlnt
RN NT N
J A
or HN—N" N or HN—N" N J
Ry R'
7
Vi R, Vi, &

20



- guanidino, e.g. wherein the am ne groups are unsubstituted or -
subst i t uCest, GS0g81iH1/BLKIA870e. g. and Huani di no wherein the term nzllszﬁﬁpnc?nuz
group is part of a heterocyclic ring system e.g. having 5 to 6 ring
menbers and one or two heteroatons selected fromN O S; at least fromN, -
al kyl, e.g. lower alkyl; hetercyclyl, e.g. having 5 to 6 ring nenbers and
cont ai ni 0 selected fromN, O S

(C3_~) cygﬁl(g%pﬁ}'l ?crteo\.‘%. Qﬁkgﬁgscﬁ'?g%gﬂﬁ%lg%ﬁ’oal kyl or substituted 30

cycl oal kR's depotesihpdrogr,-allgrl or RIKYlimmigpendent | y of each ot her denote

hydr ogen ar . kpx r alkyl; e.g. lower alkyl, e.g.

unsubst i F'&t%élag%)ﬁé)k/tfadgfkaegﬁﬁggﬁ%ﬁﬂé%d g’f kyl, e.g. by hydroxy; R''6 and R'"6

i ndepgndenydipxepf each ot her denote al kyl, e.g. lower alkyl; or, 1 8 SEA
2002 Case 03811/ Al/ BCK/ 9870 12 R''6 and R'"6 together with the nitrogen
atomto Wit'CA*'hey are attached denote heterocyclyl, e.g. having 5 to 6

ri ng nmenbemsndyRg. arhidmgan@miieerotp, lallylditine nad didbfHamioy. sel ected from

N,O S; at |east one N R'5 denotes kyl,,e.qg. lower alkyl; or R'5 and
R bt ogolFEIIFD FE- Bivigh SAES hegneres! 3id Sacr eR et sbcsed

i ndependefifonyNgD,SeaghNot Bepipeedias epyatdlidino;e. g. | ower al kyl; R'""6 and R',
togeﬁ@er vm'thd_thga nitrogen atomto which they are attached form

het erocycBYM®O%, . having 5 or 6 ring nmenbers and one or two heteroatons,
e.g. sel ppfigdmeti@limhd) S, e.g. N, 10 R4 and R'""'6 independently of each
ot her denote al kyl, e.g. lower alkyl: and Haf denotes hal ogen e.g. chloro,
br or; ik h depRIestiPRS pth Bad R SYCIPRR A0 or BeiREREl RS, R -
and R 8 QLealtyRaRas hydfskyR kG 1dninbysHeagemina? ubMbiRtRAAlKkyLGB Y|

3-(N, N-di r%g;t‘,hgl am no)ygr og?lk? (2- hilg{r ogyet hyl ) am no or }'F]hy roxyethyl is
excl uded subssit@edbyovel . In anot her aspect the present invention provides a

conp@sind . Ohefedchrib B elg! having § ko 6 rinp! hérmbdrd/Aid convhifingne vt Rdo\MeRE®i N t he
resi dues are as defined above, w th the proviso as stated ahove. 20 The

e > >
conpounds @fomseguseected fFRmm &Y, Pt @8- Nett-QibtradnaPipdiding, #YagM9aunds) of the

invention” yerBhdlidos pPHRAGIRGALIAGING dns@lsstitted Netedcgtlyl BB IsHBstinaéd t oxi city and
are therefore usefulp as pharnmaceuticals. In particular, the active
conmpounds deterqeaclylg@nby akylkhow anti nicrobial, e. g. antibacterial, activity

agai NSt €. gmill, 1P, RURiAY Bn SMFhePratd, RASIhinG, JRIYAGIRS] &, €. 9. gram
positive bacteria such as Pseudojronas, e.g. Pseudononas aeruginosa;
Eschafi chi &ydwxyalkHegting.i(dtaminealkylaming;er obact er, e.g. Enterobacter

cl oacae; _Kiehsi&! § Ik giskeld & e aNRL Sikbly, Al Shaikekla2 pneunoni ae;
Ent er ococcuz,' é‘?’g.)adéﬁ%yer o%xgjécus ’aegza?i kg?&l\/br aella, e (%:#” Mor axel | a

cat arr hal i smialkgyveltkosrus, e.g. Streptococcus pneunorriae, Streptococcus

pyogenes. a0hidhdPLK! DRAEMHURe afir rdllpstre BIMIIRARRGHOr RUEMIR, LR BY LTO 1N
gar Di'lfution Test according to t1onal
alkyl; e.g. and guanidino wherein the terminal amino group is part of a heterocyclic
25 ring system, e.g. having $ to 6 ring members and one or two heteroatoms selected
from N,Q,S; at least from N;
- alkyl, e.g. lower alkyl;
hetercyclyl, e.g. having 5 to 6 ring members and containing one or two hetero atoms,
e.g. selected from N,0O, S; (Cs.7)cycloalkyl, e.g. unsubstituted cycloalkyl or substituted
30 cycloalkyl by amino;
R’; and R’; independently of each other denote hydrogen, carboxyl, alkoxycarbonyl,
or alkyl; e.g. lower alkyl, e.g. unsubstituted alkyl and substituted alkyl, e.g. by
hydroxy;
R’’s and R””¢ independently of each other denote alkyl, e.g. lower alkyl; or,



"Conmitce for dinical Laborat ory Standards (NCCLS) 1993, Docunent M SEP 2002
A3Vo1. 13,Case G-36381/AWBREA8Hor di |l uti & Antimicrobial Susceptibility Tests
.for Bacteria that G ow Aerobically - Third Edition, Approved Standard".

" The active congg,unds show an MC (ug/m) in the Agar Dilution Test from
about <0.RTemd B 3gosethersyith he nitregencatp o sotighothen srettached denasert i on show

an surprisi r ig\4] : :

20381/ ATSSITEY S ‘% h‘fﬁﬁgg\sﬁ’%ﬁo@%’%?d séntliniii o X ARdiero atoms, |

(pg/ M) oig. stectesbfrpmND,d% atleastpne M8 agai nst, for exanple E.coli strains

ATCC 35218, 36 S$Q. 0125; d i nst Ent bact I
]Ig%@%%;g%ég'%sﬁ’ﬁ%a gl,.%q and agai ns nt er obact er cl oacae

strains iI's act’ive conpounds of the invention are,
t her eBor R”susdRiTs togethetdenptesdkytens; e.gf (Grismllibingl | e. g. bacterial di seases.

| n anot hegg,,,as Lt hey bresent i nv i Vindes d of claim1 for
use as aeﬁos %‘E‘ggrraéérh(% 8%‘%,““{)? ?a?aé?ér%*cgrhgg&gr?i@?fﬁ%@?%aﬁgq’ agent, such as
an anti biRt'I"g and R"a tégertieh vithahp eittogeh atqm es whichitheyeatiaaaclpddoimes a

conmpound ,of clajm1 for. use in.the epargtion_of nmedi cament for the

Cr ont monbetrontlP st biviae Siar.ite FeRbER Ang o003 R BeMERLERTER o by

bact eri alsekeakd loadNfOSre.psHudononas, Escherichia, Enterobacter, Klebsiella,
Ent er.acocgus, axel] a t rept ocpcgus and aphyl ococcus., 1 In a further
aspe(}@ tﬁg“ idSent 6!‘}?(78‘?{{4%% 8#??\9?8 ergc?r%tf%hﬂeﬁfg' ?‘?‘%eéta:l?gr{’ta ni crobi al

di seases Méli ddnotsshaldgen,se.gi@hlond,Hromong to a subject in need of such
treatnment an effective anount o (of0) nd, of . for al.,For this

i ndi cat | oKt HEPTWE? UBF?&P@’%B%%@&"\W%%“OW%’G{%@@, 3PS RieH&ndi ng upon,
for exaniydrodel@nd R @Melireent 21 (NLarphotifiv)ethyt - (N, Medifesiiylahine)-node of

adm ni stratiqn, 20 ‘flnd tthnature %ng sev rf't.ty ?f the conditions being
treated. BBREyErhyaraxysthyllamine prg-hedropxethyhis pxelpdedy | ts in | arger mammal s,
for gxanplrenbiEians, an indicated daily dosage is in the range from about

0.05to 5 g, for exanple 0.1 to about 2.5 g, of an active conpound of the
i nvention conveniently adm ni stered, for exanple, in divided doses ' up to

four timgs aRoflRY aspéer the pAstdr\ifvenoR priVidfa dolipound @R FdrauldRY, G,
adm ni stered_by any conventi onal rqate, for exa ge orall in form of
3,%*.

mp . , e.g.
tabl ets Jdfing Afisulesor Vi, yencesin ugs ar¢ pedafigedabeve; ml%iY‘aBF%“@cﬂsuti ons or
suspensi Qfsed §bde. | N anal ogous manner to ceftazidi ne. The conpound
7-{[ (S-am no-1, 2, 4-t hi adi azol e-3-yl )-(2)-(fl uoromet hoxyi m no) 30
acet VO] ami no}-3-{[(3-ethyl -2-methylim no-im dazolidine-1-yl)imno] methyl}-3
- cephemi-garhgiowhh8s 8CfofmulaaORREHRHerUesiBX AP L E " 4Bk e ESmpHENE) T ehd €d
conmpound of the invention for use as an-antimcrobial agent. |t has, for
exanpl e beemtigat exkiPiieaharmgcolopisal\ctivitp grenbysids lowrexicisad see BerefBe Exanpl e
48 (t est gefulad PHdPmateutiofls. T Papidi2! ihd @bt AORimpundd 6f theXAERtiEn hebsi el | a
edwardsii, strajin ATCC 10896 is ca. 0.8 whereas, for exanple ceftazidinme
shows an antimicrobial, e.g. antibacterial, activity against e.g. gram negative and gram positive
25 bacteria, e.g. gram positive bacteria such as Pseudomonas, e.g. Pseudomonas
aeruginosa; Escherichia, e.g. Escherichia coli; Enterobacter, e.g. Enterobacter cloacae;
Klebsiella, e.g. Klebsiella edwardsii, Klebsiella pneumoniae; Enterococcus, e.g.
Enterococcus faecalis; Moraxella, e.g. Moraxella catarrbalis; Streptococcus, e.g.
Streptococcus prneumoniae, Streptococcus pyogenes; and Staphylococcus, e.g.
30  Staphylococcus aureus; in vitro in the Agar Dilution Test according to National
Commitee for Clinical Laboratory Standards (NCCLS) 1993, Document M7-
A3Vol.13, No. 25: "Methods for dilution Antimicrobial Susceptibility Tests for
Bacteria that Grow Aerobically - Third Edition, Approved Standard". The active
compounds show an MIC (pg/ml) in the Agar Dilution Test from about <0.0125 to
35 ca.>25.6. The active compounds of the invention show an surprising overall activity

spectrum.



Case (G30381/ A1BCK/ 9870 14 ~ $ S~~ 2$02 M C (pg/m) of ca. 1.6. It] §sSEP 2002
t her ef or &as¢ GRASSLLAL/BREOS70r the trebd ment of nicrobial diseases, e.g.

. bacterial diseases the preferred conmpounds of the invention nay be

adm nistered to | arger manmal s, for exanpl e humans, by simlar nodes of
adm nistration at sim|ar dosages than conventionally enployed with

cef tazi di 0 i i i
s, fE SRR b@&ﬂ%cf&m.r?ﬂrfh'itatl{e m(%ﬁ% %&@glc{? formor base

pharmaceutical |y acceptable salt form e.g.

addi t i on Exampler4$ againsti forenemplsrh. eadpesrainnd TECSH 2118 ramd ATIHEi10636 Isyofi n

sol vate far Such sal xhi; bi he sane_order ctivity as the free
formns. 16%1‘ﬁ25pP@Qéﬁ%‘“%‘%”?ﬁﬁgf’%ﬁ;’a’ a(fa%%r)z\‘}fl%gs&ﬁggrl%gbeut I cal conpositions
conprising a conmpound of formula | in pharmaceutically acceptable salt form
or free formin association with at |egst one pP rmaceutical carrier or

di | uent . BSERUESARPGUDAD Athe ALY eBEOR AR FEEH BT USEH forths &rsRIBEMIOf ranner . 15
The presgRtJbiN &Y. HabeRAINEES. | N further aspects - a conmpound of formula 1
for use as a pharnaceutical in the treatnment of m crobial diseases caused
by bacterial selected from Pseudononas, Escherichia, Enterobacter,

K ebsi el ha.pMRAEAKBEL She Bl LRRARGH BeovRldl GREABRGRN S aRRIY] QRaEgUS: 20 -

t he use of "a conpound of Torrmula I, or use of "a pharmaceuti cal conposition
conpiDsi rphaemaxonyicalptefofablyoasman antimierobial ppentymck as ax antibintic.- a net hod of
treat ment._of, m crobi di sea i C i dm ks En Q subj ect
i need gp Sdtheapest AT B it P ARE L ORBr AT It bl e T
25 | n t herépmlrating ofx mediophas fodthe freatnbens bf aficrobihkbdiprassefur exampltdfon al |

tenperatuyes are given in degree Celsiys. ,The fall ow. riyiations are
me oSl A OB B B B, B AL

di -t ert . kbl CEAtofUBE s, Mordxe B, StiePfotoécns andSapBiloéddokis/ 9870 15 Exanple 1
To a nix urg OF 0.2 of 1,2-diam no-4,%—di %g{oﬁﬂ Him datzogl e in the form
of aldi hi’ﬂr" BRRGAsBRST thy PreSehf inyntionprofides ¢} Ot SFeatPHE A JIEO8Rani de and
0.S7 M ofisedéet @hidh mpFised administering to a subject in need of such treatment an

N-(1,4,Sa, 6-tetrah déto_ 3-h dlh%qu_fl’ Yﬁld' 0x0- 3H, 7TH- azet o[ 2, 1b] furo[ 3, 4-d]
[1,3]-t hiCSfE*’rtWéﬁB’g?f%! L3 &uy] LGt Iormua fi adi azol e-3-yl ) - (2)-2(f! uor onet hoxyi
ni no) acethos tas ifdliARbH rhe hpprspeiatt duadge Will, BT ¢dusées vaRidparling Spsd, ifér ed for
ca. 3 hours af room terrqurﬁ ure, The m tLi"rHT obt ai neg | oured onto 150 ml
of acet orfkemplecthssampourd pf fasgulad grleysd; fgthost, thempds AERAmIStERaR ed of f
washed an@dddhé ffture and severity of the conditions bein% treated. However, in general, for _

7-{[ (5- Ami no- 1, 2, 4-t hi adi azol e- 3_[y|2 -(2)-(fl uoronet hoxyi mno)acetyl]am no}-
3-{[ (2 10atisfactory results in larger mammals, for example humans, an indicated daily dosage

am no- 4, Ss (i daY dirPe Hdrh Absla200 £eols ¥ foi kAiRpIE®L M dbodr SRt ae@rebOXyl i C

acid in the formof a tri-hydroch orlge_i,s oBtfai ned in ,the,foc{m of a yellow
powder . compound of the invention conveniently administered, for example, in divided doses

"up to four times a day.
25  An active compound of the invention may be administered by any conventional 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 ceftazidime.

The compound 7-{[(5-amino-1,2,4-thiadiazole-3-yl)-(Z)-(fluoromethoxyimino)-
30  acetyllamino}-3-{[(3-ethyl-2-methylimino-imidazolidine-1-yl)imino]methyl}-3-cephem-
4-carboxylic acid, (compound of Example 48) is the preferred compound of the

invention for use as an antimicrobial agent.

It has, for example been determined that the MIC (pg/ml) of the compound of
35  Example 48 (tested in form of the hydrochloride) against, for example Klebsiella

edwardsii, strain ATCC 10896 is ca. 0.8 whereas, for example ceftazidime shows an



For further purification a crude conpound obtained is dissolved I%Eﬁ?bﬁﬁ
pour ed ova@se G-30383HBEKASTY col unm (14 Chroprep RP- 18R, Merck) 1dh Ld
.with water or water/methanol. Fractions containing the desired conpound
(det erm ned by HPL?:) 15 are conpi ned _and | yophilized. Anal ogously as

descr i bedih(rgimhpf e ﬂ-@ﬂb‘séb‘?ﬁ!ﬂ%&%é&dl@éﬁ%ﬂ’iﬂbgﬁ thtresment of mistahialunder
Exanpl es 4 ' ln V-R =

N- OCHZF; dé/s\j/é%(sscg’ae's% ) E&%%@Kﬁ%@%mgﬂﬂso&ggﬁmgﬁlﬁ oﬁyﬂg gé conpound 20
of f or nuladménistenet ¢ ddrgerpmammalsr gxampls haafansduy similataBpdesofand X -
-CH-CHZ-;_,iLh..t.he. fo ' ' i al i ned:
TABLE 1 &%‘Eﬁ?& t%@%@%@ﬂﬁ&ﬁﬁ?@b@%&%ﬁ@@’%ﬁ

- ~N- CFi33HCI 6NH2HCI Case G30381/ A1BCK/ 9870 16 1 8 SEP 2002

Ex. WR5ReSal t 7NH~

~NH3HCI 8 @HQM%@ Erpryhs. administeesd i phanpacentically asgepiablesalic) 11NH- cH

2CH2- NHZIiGHred 20y Nt 2 GHRICH2R et 3Nbhse G MR Ko 4N 6z S pblitingZ CH20H3HC
15N CH2CHZOH~ - CHZCH2 ~NHHCI 16 . NH~ - -CHz- (. . NHHCI 17NH- - CH2CHs ~

N3HC! 18NHrectormsp opsiqnaliyip splpate Termp-Grph-galts gxlpibit the same order of activity as

- N~02HO! 20 NHed 15HR).4- NH2HCI 22NH- CH2CH20HHCI 23NH- ( CHz) e- NH23HCI 24NH NHz - CH2
CH NCH HCl 1 8 SEP Q082 Case G30381/ A1BCK/ 9870 17 Ex. WRSR~Saf t 25NH~
-CHz &Pz VOHCI 26NH-H9 - CH2 ~- NHZ

CH33HC 2 Aifeh feabimd hidnad bt ikl Nﬁ@d&%@&g%%& -

NH22HCI 30NH- ( CH2) 3- NH- CHR3HCI 31NH- ( CH2) 3- NH- CH2CH20HHCI 32NH- ( CHR) 3- N( CH3) 23
HCl 33 Neemperpdpf foomplad inmbarmicroulirpeaepiable saltfprg onfieefozm in

HCl 35N- OH (. i GRS
T(CH2) 3- W%&%‘%ﬂ%ﬁgﬁ%ﬁ%@% NE- OB CH2 CHR20H2HC! 39N- CHz CH2OHCH

32HCI 40NISudHBapgsigns acrigied GHe@MERIGraHEBARMF2) 22HCI 42NH CH2CH2CH2
H QO (3H
1

The present invention provides in further aspects
- a compound of formula 1 for use as a pharmaceutical in the treatment of microbial
diseases caused by bacterias selected from Pseudomonas, Escherichia, En_terobacter,
Klebsiella, Moraxella, Enterococcus, Streptococcus, Staphylococcus;
20 - the use of a compound of formula I, or use of a pharmaceutical composition
comprising a compound of formula I as a pharmaceutical and -
- 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 I.

25  In the following examples which illustrate the present invention all temperatures are
given in degree Celsius.
The following abbriviations are used:
t-BOC = N-tert.butyloxycarbonyl
BOC anhydride = di-tert.butyldicarbonate



NHZ3HC 43N CH2CH20H- C2H52HCI 44NH- ( CH2) 3- NH- ( CH2) 3- NH22HCl ?\IOSQEP I—ZIH%
| ~HZHt ( e HEasMG- 303 VAIBICERVISEN SHz ~) N- zH-zH~- NI 91 ~HHOZz H~z H~- HOZH~z H-~-

. ZH~zH~- eH~-N69z HN

i ~~1 ~HEeH~N8SI| ~HZSHz ~- eH~NL S| ~HZeH~H~-N99| ~HZHeH~-NS9EHO- HNI ~HZEH~- N~ N
e~tH) - HI\E!iamﬂl&l ~~-HN E(ZH~) - _| ~HoHN9AINL; 9zHNi ~~I ~HHOZH~zH~- NZ9z HN

m-~1 ~HES Hep)-ShiZ = NOg| N6t =| JHEH-sHz ~- N8
~1 ~HZHOZ urd 8102 B Pt PR s b I R i e dabh o 53 51
g_aBESSI |’>{ %hﬁrb&ﬂodd@@% mbofz2 N~H0t; gszzﬂiﬁﬁﬁn@%ﬂaﬁﬁmgﬂm Iﬂlgol-flcE:i( 6\5/V ES
a -

- CHZCH?- NYBEIS §{§7ﬁ é&@ﬁ é’§ %‘ﬁe‘“hy‘ﬁ repydroxg!s °’Eﬂa%‘%’ﬂg%?t?@ﬁ~i ~~~. HzN 68
m_ glﬁl(_lg—B ;‘IZJNrﬁﬁ %%%B?&%W-ZH&MK& -N2; ﬁl?ﬁri&@h&- 1 ) ¢AB22HCI 7%3NN
2HC - j@wzror@efhp’ﬂalmwem@ grjifs @&fg msld\' 9‘3%&*%%@ %nﬁ dg N - o
é!;gg81/OMAl S CKE; 581;%11'%1':]?58“2!'65 crggggqi?c Ilemg obthed(d ourc@fb%&) 15C (l) ml of
| 79N ( macatoarshzwémﬂmewysxmmzm (éiﬂz}fg % 6;!\#@42 CHZ 2HC! 83

N- CH2CH2CH SZKIQmCEE Qm{}ﬂacﬁézoﬁ]ﬂygazym%r&%aﬂ&iﬁfnhxh&)ﬁ’cc
conpound of formula [, wherein V- N- OCHZF Rh 2 O CH )3 W =
N andOr> amigordetrgihydep-b-imidazole-1-yl)iminojmethyl}-3-cep

the form of a tri-hydrochloride is obtained in the form of a yellow powder.

em-4-carboxylic acid in

For further purification a crude compound obtained is dissolved in water, poured over
a chromatography column (LiChroprep RP-18%, Merck) and eluated with water or
water/methanol. Fractions containing the desired compound (determined by HPLC)

15  are combined and lyophilized.

Analogously as described in Example 1 the compounds described in TABLE 1 below

under Examples (Ex.) 2 to 83, which are compounds of formula I wherein

V-R; = N-OCH,;F; W is as defined in TABLE 1; R; = hydrogen; and R; = a; compound
20  of formula a), wherein Rs and R¢ are as defined in TABLE 1 and X = -CH;CHo>-; in the

form of a salt as defined in TABLE 1; are obtained: i,

TABLE 1
Ex. w Rs Rs Salt
2 N H -NH-CH; 2HCI
3 N H -NH-CeHs 2HCI
4 N H CHa 2HCI
5 N H 7\ 3HCI
—N\_/N—CHa
6 N H - 2HCI




‘S f or nul

a a),

wher e

-CZHS, R6 = CH3 and X = -CH2CHi -;
a hydrochC@ﬁCl(&é03§1’ABfB§K{8&70 Anal ogouéﬁy as described in Exarrpl e
conmpounds described in TABLE 2 bel ow under

"V SEPL o'

Exanples (Ex.) 85 to 90 which

are Corrpnnndc aof formila wherein AW = N 10 N\ R = N OCHZF-
hydrogenf gnd| R2 gy a conpoundgof forrula a'), ein R5, R6, aﬁlt nd Hal
are as definef in TABLE 2 and X = -CH2CH2-; in the formof aj|salt @s
defi ned e 2, arg ootalned. TABLE 2
Ex. R5RaR 6Hal Bal t B5- c2HscH3cHIC HA | /\ 3HCI
86CH3CH3 HCl 87- C2H5CH3- C2H5CI HCI §8- mzcm%%dgc_:?ﬁttl HCl 89- CH2CIH2- CH3CI H
Cl 90- CH2CH2CHR- CH3Cl HQI 15 Case G3(0381/ A1BCK/ 987 11 8 SEP 200
Anal ogou 5—gles-erbed—+Rr—banpte +-he—eorpotras—deserbeg—R—FNBLE 3
bel ow un kanpNes ([Ex. }CB;CH!;@H)? whi ch are cHnpounds of f I
wher ei n =N V-R~ o3 NQCHPF: R3 =lhydrogen and R2 ~ a co f
formula ) g wherenn RS, R6 ang X are|as deftCRsCH-RNHIZBLE 3. i n3fde|f or m of
a salt as def{ned in TABLE 3; are 5 cbt ai ned: TABLE 3 Ex. XRsR6Sal t §1- ~H2
~H HH2HQ 9R- cHR, ~H [HCH32HCI,CH393- ¢ 2 K2 HCl CH3 g4~ &H;
cH—H—(CHZ)%&N-leC CH3-95~H3HH - 2HC1- CHZ C nggﬁ# _Ngch‘ %ref!
HCH32HCl FCHZ-CCH397- OR—CHCH3CHIHCT™ /-\naITTgUHS[% as descrioed 1. cxanple 1
t he conpﬁu?ﬂjs des®ibed in TABLE 4 bel ow 10 Ies (LXHCIQE to 100
whi ch ar p—eerpotras—et-Ferrta—t—vwheretra—Vv—NR N-OH—R3 Fyeeged); Wis
as defi ngdmn TABNE 4:| and R2H= a corpound e¥HCH:6H.QHa), whér &Gl RS and R6
are as definefl in TABIE 4 and X - -ChHCH?-- in the formof alsalt @&s
defined | n{FABLE § arje obtaipged: 15 1 8 SECHHPRHSase G3038HEMLBCK/ 9870
22 TABLE| 4 Ex|WRsRdSaltf ',
98CHH ( gH2 NH2 HGI 99 HH- CH2 - NH2ZHEI 10QK 60 Iﬁg&'ﬂ-ﬁh al o as
descri bed ?% _xamgl e 1 the conpounds desctived In Eég bel g%ﬁ%%dﬂer
Exanpl es|TEX| 10 TO |IT 5 V-R~ =
N- OCHZF: | W& N = hydrogg?PHﬁg RZ = a co(%})&g of\ f or mul 4 #C! Wherein
R5, R6 and Y are as defined in TABLE(5; int onm of"a salf as d¢fined in
TABLE 5;| are pbtai ned:
16 -N H HCI
17 N H — ) 3HCI
—CH,CH
2~ \\
\ Y,
18 N H -CH,CH>-O-CH,CH,OH HCI
19 N H OH 2HCI
20 N H /\ 2HCI
N Fo)
\_/
21 N H -(CH>)s-NH. HCI
22 N H -CH,CH,OH HCI
23 N H -(CH2)e-NH; 3HCI
24 N H ~NH; HCI
—CHz-CH_
CH,




" TABLE 5

Ex. YR5RgSatt 101- CH2CH2- H- N=CH- C6H5 _ 2HCI 102. 18 SEP 2002
- CH2CH2- HEaspiSBOIBMEL/BOE/UCH2- HH - 17
- HCl 104- CH2CH2CH2- HH2HCI 105- CH2CH2- H- CH2CH2- NH2HCI 106- CH2CH2- H~ - N=CH ~ ~ N
CH32HC o )7- CH2 CH2- CHRCHR2HCI 108- CHo CHR - L. CoOHR 2 - 09 CHRCHz. HCH32HCI 110- CH2
CH2- H CHe @2 aH32 I111-CH2CH H~ ~c CH 2HCI RgCase G30381/ AgRfK# 9870 23
1 8 SEP {2002 [Ex. YRsRa%al t "1f2 CH2CHi2- cH3~ cH32Hd-cH ~ C |
~CH3CH3 T3y T F CriZ T iZHCT [CHis L 14~ CFF CHZ T c! COOCT FZTEIC] CHiZ o T
Anal ogoudsI3p ais deNcriled in Blanple 1 the conFIoundé—déscrl bcy HEITABLE 6
bel ow urjder Bxanples (JEx.) 116 to 114 whi ch—&AEHES, ds of |[formufa |
wherein [V-R~ fand Warg as defined in{TABLE 6; R3 = dr ogen; { and % = a
conpoung—ef—S—FermHai—wheret-i—R—= . i ' i LE 6 and
Y = -C~iZ8H2; iNthgd formdfi a saltl as defined §H TABLE 6; | &@HClopt ai ned:
TABLE 6 |[Ex. Wt R, RaSal t{116CHN- OCH3CH32HCI 117CHN HCl 118NN OCH2 FCH32HCl
10 Exanpl e 119 Anal ogqusly as descri bed in Exanplgy,1, a conmppund of fornula
I, whergin WE N, V-Ry = NOCH2F; R3|= hydrogen; and Rz = a conmpoulpd of
formul a WhcTelrn R and H~tdgemT Wth the nitrogen atoinl i ch they
are atta cr?gd denole a gr oup df 15 fomul a - ~NH "%l X = - CH2CH 22’?(?I the form
of a hydreehtpride—stobtatrnet: Case—3038H-AIBEKFI8+0—24—tbarptg 120
Anal ogoys|28 ais deMcrilded in Banple 1, a conpoufeHof fornula IZHCthrei n W=
N, V-R~- =t zE, R3 ! hydrogen, .and R2 = a conpound of forpmula di),
wherei n [Red and R6 - (hydrogend; in theCHeCH-OFCH,CHIGTH.CH,OF | 2HCI §
obt ai ned.
NH;

30 N H -(CHa)3-NH-CH,3 3HCI

31 N H -(CHz)3-NH-CH,CH,OH HCI

32 N H -(CH2)3-N(CHj3)2 3HCI

33 _N -CH.CH,OH -(CH2)5-NH; HCI

34 N -CH.CH,OH -(CHg)3-NH-CH, - | HCI

35 N -CH.CH,OH -(CHz)3"NH-CH,CH,OH HCI

36 N -CH,CH,OH -(CHz)3-N(CHs). HCI

37 N -CH,CH,OH -N(CHjs). HCI

38 N H -CH,CH.CH,OH 2HCI

39 N -CH,CH,OH CH,3 2HCI

40 N H -CH2-CH(OH)-CH.NH, 2HCI

41 N H -CH,CH2-N(CH,CH,NH,) 2HCI

NH
42 N H {OH,CH,CH;— N—Cé 3HCI
H Ny,
43 N -CH,CH,OH -C.Hs 2HCI
44 N H -(CHgz)a-NH-(CH_z)a-NH. 2HCI




Substituted 1,2-di am no-4, 5-di hydro-1H i nmi dazol es are obtained as flof!I3f:2002
Exanpl e ,43459(333033@Ab@q09%@12y| i dened#®i no-i mi dazol i dinc-2-thion are
. suspended in 40 m of methanol and treated with 1.7 nl of nethyliodide. The
m xture abtained is refluxed 1 8 SEP 2002 for _ca one hour and the sol vent
i's evapqr gy ed’{ of f Benzyl |§ieneam no- 2- net hyl t | 04, 5- di hydr S%H-I m dazol e
in the florm o Wydrmodldels obtaijned in solid form to whic Om of
OOl all [all Ol EXClHange j[rest .11 CHorde—formT erlite
| RA- 400 [(@5 [R) aNe added. Thd nmixturle is stir for ca. 2 hod¥€l & room
tenperatjure, filtrated and |yophilizad. 1- "' NH,

Benzyl i deneanj no- 2- met|hyl t hi o- 4, 5-di rydrolH-i m dazole in the{form ¢f a
hydr ochlforrderTs—gbtanned—T_tte forrrof —a tyophrtisate b Iy of
benzyl i derf®anj no-Y- net|hyl t hi‘e2"s i ni d4zoline in tHe formof a h@*d@ba;hl oride

-e—tr-eat-ed—w-tH—0-—33——eF—NHZ—{(289%6+A+H20}—1 20 The
ned Ns rgfl uxed Hor ca: [S hoe(BHz-GHcola) 6H@©Hp| t at &H@tjﬁi ned is

in 10 ni
m Xt ur e fobt7ai
filtratdgd of fl Fromthe filtrate obhtdined the solvent is evaporate
The resijdyg opt ai ged ifs treaggql withjacetonitriloggy, The precipi e
IS fiItrated of f and dried. Solid

2-am no-f1- henzyl I genegm no- 4 di hydr{o- 1H-1 the for Tia
hydr ochljori*de| i s @bt ai[ned. ZCEH"‘C Frcm a m%ﬁﬁéq}g@%ﬂ% g off ijgi ative of

2- am no-t=tenzytrrdemegnr o= 4 S—drhydriotsTmdazote 1 the—formrof

hydrochI[?rﬁQje in §.on of 2Cisa | henzal det{fddeliBHei stilled &4 By steam

dlstlll Lan TIThao f\r\lxnnf from thn rdnn g Ao Millro .o onran Off
= e300 ot rgrretrT ||9 F-H-e——-5—ev&

of f.
obt ai ned

Solid 1,i2-&fi ajm noN4, 5-(di hydrGzHs+ i ni dazole in form of a di3Wargchl ori de
i s obtai 0 Exanplle B A mixture qf 0.79 1 NH,
benzyl i no- 2- netlhyl t hi o- 4, 5-di hydro- 1Himdazol e in the¢ formof a

hydr ochljet Ht-R—0—18—rt—of—hydraztrethydraie i s
stirred |f &2 cp. s atChgdteQrbnpar ature. Fy the mixture &ilained the
35 sol vent ed off and the |residue™l ddHed with|acetofitrile.
1- benzyl i den hydra2| no- 4, 5- di hydro 1H1m dazol e prem p| tafes, is
filtrat arre—c €ast uouoH H-ATBEK-987F0—25—TExanmpte 58 g of
1- (( 3- anjji et hyl ) Nni ddzol i di - 2-thi qn | N2 )y Q{;/HT,-GJQ\I ororrq=t4ﬁ@'e are
treated with [0. 96 g of|f BOC-anhydri de.f The mxfure Oktained i$ stirfed for
ca. 4 hdqurs § at roomijtenperature and the sol vent |s\-ev’aporat ed off. Solid
1- [~ (t-[BOCammogt NyT[yTTm dazol rdimg=2-Thion 13 oprarned. b /-\én' ture of
0.5 g of [Ef“-(t-BCﬂ- am|noet hyl"'] i m dazol i dlne(g,q;.hmﬂ in20 m ofHCI
“NH—CH,

55 N CH; H 2HCI

56 N CHs CHs 2HCI

57 N CHs -CoHs 2HCI

58 N CH, 3HCI

59 N CH, -CH,CH,OH HCI

60 N -CH,CH,OH -CH,CH,OH HCI

61 N -CH2CH2-N(C2Hs). H 2HCI

62 N -(CHz)s-N(CHj3)2 H 2HCI




" et hanol

and

0.32 g of

net h

i odi de aag refl uxed for ca. one hour

sol vent iGaseGapdi&{ ABSK/2870

- 1-[(3-(t-BOC ani noet hyl )] -2-methyl thio-4,5-di hydro-1Himn dazole in 10 the

form of g hvdroiadide is qaht apnd s stirred in 20 M of water and an
ani on exciggnde regin iin chl orgde form (6 ml of | RA- 400(C ) R) |f @acq- one
hour at [roomit enperat Jre. From t he ni[xture obtained the aniof exchc nge
resin i §rITifateq ori] ang- tne 11rtrqgre. optarned 1o 1 yopit i
1- [ p- (t {B&& ani noMt hyl{) ] - 2- nédhyl t hi 9- 4, 5 dEH ﬁrrlnN@ﬂHys)n dazol eZHG‘(bt ai ned
in the flormgt - LA xture of 1.06 g of
1-[[1-(t]- BaC-jam nhet hyl)onz:Hmm,ylH;)pl 0-4, 5-di hydHs- 1H i m dazol 2mel irﬂn 25 m
of methgnol and 0.2 glof hydrazine hydrate are refluxed for ¢a. 2 lours and
t he sol (e i|s evgpor gt 1-[(3-(t-BQG am noet hyl )] ydrazi no
4, 5-di hydro- jH i mﬁdazcl géll-lgflfl @2@ 20 Exarrpl ?D a. The pHj|o ?ﬁChs ol ution
of 1.S9 g(ﬁ%'r I- benzyl[r deneam,no- 4, 5{di hydr o- Z-met RyT am noIF{1 m dajol e in
the form a hydrochlloride in 40 m [of water i justed to[1270 With 2 M
NaOH. The m xture obtgined is extracted w thg @Net hane| The d@rganic
phase igq dri éd over Nd2S04 and evaponated off. enzyl i dengam no{4, 525
di hydr o-{2- r net hyl ami ng- 1H i i dazol e i|s obtainedjyn the form ¢f a pgwder. b.
A m xturle of 1 g of 1-
benzylid no- 4, 5- qi hydr 0- Z- met hyl[am no- LA-1 i dazol € 1 n 3( rq%o
acet oni tjri9% i t hN1. 26 g of opyliodide is re,f,,]. for ca. |8 ugs. The
m xture [obtaijned is stiirred overnightt at roomteyperature. 1-
Benzyl i deneani no- 2ret Ryl i m no- 3- propyl -im dazo,l,zhl ne in the flormof a
hydr oi o |de preC| pltates, is 30 filtnated off and dried. c. A mxt{re of
0.70 g of benzytTdgmear o= 2=met iyt T o= 3= propyt=Tmdazoffigroey]i n t he
form of a%drmo idelin 20 M of watler H20 wi m of an|ahl®@n exchange
resin in chloride form (Amberlite | RA-400 (Cl) stirred|{for cg. 3
hours at| roon t enper atjure, the ani onjexchange ﬁSI nis filtrated offf and
the filtjrate jobtained|is treated 35 with 3.6 of 2 M HCl. Benzal gehyde is
di sti | | gt —Fromthgrrxture—obtatrned—by ]:SSEP 2062 +——SEP—2002 Case
G30381/ A1E&K/ 9870N26 dt eaHECELCHb atilon. From t hH remai ni ng i t he
sol vent li,s—ev tedloff 1- A no2- im =3 -im ine in
the form agfo a hydNochljori@M,C8,0Ht ai ned in the Cezm of an oilf.28CBEfanpl e E
a. A mxture lof 0.89 d of 1- -
benzyl i dengani no- g- metlhyl i rmn@q(aq Jropyl -imdazol jdine in thelf f a
hydr oi odi de ijn 20 il HZO—\mth 10 M of an anion exchange resiln in ¢hloride
form (Anberlife | RA- 400 (CI@IH-R)—I(m-g)zstirred for ca. 3 hours aff room
t enperatjure, fthe ani o exchange resinis filtrated off and the pH ¢f the
filtratg 1, optaiged ijs adjusteg,to 12.6 wth 2 NaCH. 1- HCI
Benzyl i Cenean*i no- Z2- met|hyl i mcm) 3pr opyl -i m dazol i di ne precipitates, |is
filtratdd off, dried gnd obtai it inlthe formof a powder. b.) A m jture of
0.51 g gf 1- lbenzyliddaneani no-2-nethylimno-3-propyl-imdazoljidinelin 1 S
m of adetagpniftrilg witlh 0.36 g metthyl i odi de i g refl uxed f(’rZIQﬁi one hour
and 15 tlhe sol vent is [evapagajad off.| The residue is treated|{wt
acetonitfrile jand the qolvent is aporated off. (1-
"benzyl i ino-3-prapyl -imdazolidine-2-yliden)-dinethyla ni 1mlii odi de
i s obtaijnedy in thy forim of(cM,payWler . jc. Solid CH, oHCI
(1-am ng- 3- priopyl -i mi dazol i di ne-2-ylifden) - di net hyl - anmoni unchl ori dqi in the
Lor m28f a;)&ydr OChNOI’I de |§(dp_B}3%,_r|13ed anal ogously s descri bed |.|£|,_|E,x&rrpl e D

76 N C> CHj 2HCI

—CH,CH,~N
77 N H 2HC!
—CH,CHZ—N\/:I

N SEF 2002



Exanple F A mixture of 72 g of 1 8 SEP 2002
2- (3-am rf@ﬁsﬁ)ﬁb%)%ﬂlmt}(@fﬂﬁ/?inhzol i di ne2@-yl - benzyl i deneanine in 15 m of

- absol ute ethanol with O. 83 g of S-methylisothiourea chloride is refluxed

for ca. 4=hoults.and tha sglyugnt... off _The residie obtained,

di ssol veldgixn |25 4yni el and 4 m of H20,Rj s poured o\erg
chromat ggr aphy col um [(Li Chroprep RP{18R,_ Merck) and el uated |w th jater.

Fractio optal neqg.
2( 3- guari diéa- pr o'ﬂyl i m no)'d-:'lq%qglz"ol i di ne- 1- yl - beszI i deneam e2b&! the form

Of a hyc#cr‘h[ r\ri do (ddt orm nat s ~An by LD A Ar A o~nda A A Dnn—al rlahl\) de I S

A\~ mal A= A3 \\J\-I. ST T TraAalt T 'urit ¥4 LIBLLI I_\J} AT C CUITOT TTU U,

distilldgd7efl frod a i xt (CpfCHANe ¢onbi ned fratlti ons obtai ne8HG tth 2 M
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in the flormof a di hycrochl oride 1s gbtained. Exanple G 35 a. ture of
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formof a hydr ochl ori de (det erm natT/bB\UE)? HPLC) are conbined and the
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90 -CHzCH2CH,- CH, Cl HCI
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Analogously as described in Example 1 the compounds described in TABLE 4 below

under Examples (Ex.) 98 to 100 which are compounds of formula I wherein V-R; =
N-OH; R; = hydrogen; W is as defined in TABLE 4; and R; = a compound of formula

a), wherein Rs and R¢ are as defined in TABLE 4 and X = -CH,CH,-; in the form of a

salt as defined in TABLE 4; are obtained:
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3



5mM of 1 Netheric iC id, K d precipitates and is fq bt
of f. The @%F@%@&V‘ﬁm%mtrate ob23i ned i s evaporated of f and’ bﬁﬂ%eﬁﬂz
. (R, S)-2-thioxo-imdazolidine-4carboxylic acid nmethylester is obtained. 20
b. A m of Bgof (RS- 2-thioxainidazalidine 4 carboxylic gcid
met hyl eqt egx.in 100 m 1of met hamol witR,4 g of methyligdide is|regfy pixed for
ca. 2 hdurs, tlhe solvent is evaporated off anfl S g of
(RS)-2- T 0~24, D0l NYyar 01 LTF 1M 0aZ0T &-Z;Cal DOXYT Lo acrojnecnyl ester
in the florieof| a hyd&Clt de afe obLajHﬁé'g“ 50l i d _fgetfs whi ch2HE! fii ssol ved
in 30 nlj of wgter. To the sol ufion obt’a*cn,ed 3|l g of sodiawn carbonat g are 25
added i porti ons. The aquous s$olution obtaingd is extracted with
di chl or €, the~organi c phase 1s gried oyver NaZSU4 and th vent is
evapor at ed11 p SoIi@Q(ge "P W SHE?
(R S) 2- net hyl t|hi o- 4, SHdi hydr o- 1H-i mi dazol e- 4- ¢carboxylic acid frethyjester is
obtained. c. A mxture of 1.36!qg of
(R'S) - 2-jmsqay it hi o- -4c;5-¢14—hydro&é|+i m gpzol e- 4t car boxyyi c acid rl:gt;,h | ester
h 30

in 15 of gt hanol cdﬂbdn-@ 710 of hydrazine|in the form of
nmonohydrjochl orfide and 1 m of \water is stirrefd overnight at rpom
t enper atjure and tThe TYEMT TS|evaporared off{— sortd
(R'S)-2- hy10‘|5azono [ rrg'ﬁg%él i di ng-4-car E’nyl iC 50| d met'ﬂyl ester il he form
of a hydrochl gride i tai ned| Anal ogously apy described in Ekanplg A to

Exanpl e MR Ok e LGS Gl DGl Sl S S eGSR lollo@d OW AT €
obt ai ned: 1 8 SAP 2002 Case G30381/ A1BCK/ 9870 31 Exanple Mto Exanple CK

o s flod Al AR AN 148 b1 e R ARTR ' IET o
Exanpl e) : unM@ﬂpl&(%mtmmmmmmﬁmide PH- - CHz CHZ

N CH; CH§ Hﬁ%&?%@%@@f@%ﬁ% ﬁ@% mﬁdM\ﬂ"é’&%’ 8f Nr22Ha Wi ©

H2 CH2 SNH-fatin @laid)) Mt X RCHAT I, Bitis asGhefiGkdin-TABEES ¥ind -YCHRCH,CHR-4E thel - CHz CHz

N2HG form of a salt as defined in TABLE 6; are obtained:
TABLE 6
Ex. w V-R, Rs | Salt
116 CH N-OCHj, CHs 2HCI
117 CH N-OH CHjs 2HCI
118 N N-OCH:F CH, 2HCI
10

Example 119

Analogously as described in Example 1, a compound of formula I, wherein W = N;
V-R; = N-OCH,F; R; = hydrogen; and R; = a compound of formula c), wherein Rg
and Ry together with the nitrogen atom to which they are attached denote a group of

15 formula

—\_/NH

and X = -CH,CH,; in the form of a hydrochloride is obtained.
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EX. RsRGSa@%SA@@%@&mé@%ZOHZHCI A%ﬁO—QHCI ACH~ -N 18 SEP 2002
. CRHC1ADH- ( CHZ) 4- NHa2HCLAEH CHz CH20H2HCO! AFH- (CH2) s- N ' i z2HCL ' AGH NHz - CH2CH
~ CH32HO ~~ | AHH~ -CH2CH2 N2HO C i AlH~ H3 - CH2~-NH2 CH32HCL |i I1AJ+
“N=CH\ ~ N-CH3 Cl--NH2 2HO AKH~ - V -CH3 _2HC
| | ALH2HC! isMihgfTe 1@ HOl ANH- C3H, 2HCLAOH CH2CHz - O CGH2CH2- O CHR~2- ~22HCL
i APH ( CH2) 3- NH CH32HCLAQH ( CH2) 3- NH- CH2CHZOH2HCIARH ( CH2) 3- N & CH3
) 22HO AS- Spgtosms bt s described Jp ispmpladhacampoupdiap famyls lopderam W =N;8 CEP 2002

Case @03§¥,@1ﬁm7ﬂ g’ﬁydrgécn; Enﬁz = a compound of formula d’), wherein R;
5 and R¢= hydrogen; in the form of a dihydrochloride is obtained.

Substituted 1,2-diamino-4,5-dihydro-1H-imidazoles are obtained as follows:

Example A

10  a. § g of 1- benzylideneamino-imidazolidine-2-thion are suspended in 40 ml of
methanol and treated with 1.7 ml of methyliodide. The mixture obtained is refluxed
for ca. one hour and the solvent is evaporated off. 1- Benzylidencamino-2-methylthio-
4,5-dihydro-1H-imidazole in the form of a hydroiodide is obtained in solid form, to
which 120 ml of water and 70 ml of an anion exchange resin in chloride form

15 (Amberlite IRA-400 (Cl)®) are added. The mixture is stirred for ca. 2 hours at room
temperature, filtrated and lyophilized. 1- Benzylideneamino-2-methylthio-4,5-dihydro-
1H-imidazole in the form of a hydrochloride is obtained in the form of a lyophilisate.
b.1 g of 1- benzylideneamino-2-methylthio-2-imidazoline in the form of a )
hydrochloride in 10 ml of methanol are treated with 0.33 ml of NH; (28% in H,O).

20  The mixture obtained is refluxed for ca.’5 hours and a precipitate obtained is filtrated
off. From the filtrate obtained the solvent is evaporated off. The residue obtained is
treated with acetonitrile. The precipitate obtained is filtrated off and dried.

Solid 2-amino-1-benzylideneamino-4,5 -dih;rdro-lH-imidazole in the form of a
hydrochloride is obtained.

25 ¢ From a mixture of 0.89 g of derivative of 2-amino-1-benzylideneamino-4,5-dihydro-
1H-imidazole in the form of a hydrochloride in 5.9 ml of 2 N HCI, benzaldehyde is
distilled off by steam distillation. The solvent from the remaining mixture is
evaporated off. Solid 1,2-diamino-4,5-dihydro-1H-imidazole in the form of a
dihydrochloride is obtained.

30
Example B
A mixture of 0.79 g of 1- benzylideneamino-2-methyithio-4,5-dihydro-1H-imidazole
in the form of a hydrochloride in 10 ml of methanol with 0.18 ml of hydrazine
hydrate is stirred for ca. 6 hours at room temperature. From the mixture obtained the

35  solvent is evaporated off and the residue is treated with acetonitrile. 1- benzylidene-

amino-2-hydrazino-4,5-dihydro-1H-imidazole precipitates, is filtrated off and dried.
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the form of a hydroiodide is obtained and is stirred in 20 ml of water and an anion
exchange resin in chloride form (6 ml of IRA-400(CI)?) for ca. one hour at room
temperature. From the mixture obtained the anion exchange resin is filtrated off and
the filtrate obtained is lyophilized. 1-[B-(t-BOC-aminoethyl)]-2-methylthio-4,5-
dihydro-1H-imidazole is obtained in the form of a lyophilisate.

c. A mixture of 1.06 g of 1-[B-(t-BOC-aminoethyl)}-2-methylthio-4,5-dihydro-1H-
imidazoline in 25 ml of methanol and 0.2 g of hydrazine hydrate are refluxed for ca. 2
hours and the solvent is evaporated off. Solid 1-[B-(t-BOC-aminoethyl)]-2-hydrazino-
4,5-dihydro-1H-imidazole is obtained. )

Example D 3
a. The pH of a solution of 1.59 g of 1- benzylideneamino-4,5-dihydro-2-methylamino-
1H-imidazole in the form of a hydrochloride in 40 ml of water is adjusted to 12.0
with 2 M NaOH. The mixture obtained is extracted with dichloromethane. The
organic phase is dried over Na,SO, and evaporated off. 1- benzylideneamino-4,5-
dihydro-2-methylamino-1H-imidazole is obtained in the form of a powder.

b. A mixture of 1 g of 1- benzylideneamino-4,5-dihydro-2-methylamino-1H-imidazole
in 30 ml of acetonitrile with 1.26 g of propyliodide is refluxed for ca. 8 hours. The
mixture obtained is stirred overnight at room temperature. 1- Benzylideneamino-2-
methylimino-3-propyl-imidazolidine in the form of a hydroiodide precipitates, is
filtrated off and dried.

c. A mixture of 0.70 g of 1- benzylideneamino-2-methylimino-3-propyl-imidazolidine
in the form of a hydroiodide in 20 ml of water H,O with 10 ml of an anion exchange
resin in chloride form (Amberlite IRA-400 (CD)¥) is stirred for ca. 3 hours at room
temperature, the anion exchange resin is filtrated off and the filtrate obtained is treated
with 3.6 ml of 2 M HCI. Benzaldehyde is distilled off from the mixture obtained by
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a. A mixture of 0.89 gH? enzy lé:H g:a%mn)o-{-'mcthyifrnmo(-s:-l_|3 gpyl-lmg azo clZ ine
in the form of a hydroiodide in 20 ml H,O with 10 ml of an anion exchange resin in
chloride form (Amberlite IRA400 (CI)?) is stirred for ca. 3 hours at room

temperature, the anion exchange resin is filtrated off and the pH of the filtrate

10  obtained is adjusted to 12.6 with 2 M NaOH. 1- Benzylideneamino-2-methylimino-3-
propyl-imidazolidine precipitates, is filtrated off, dried and obtained in the form of a
powder.

b. A mixture of 0.51 g of 1- benzylideneamino-2-methylimino-3-propyl-imidazolidine
in 15 ml of acetonitrile with 0.36 g of methyliodide is refluxed for ca. one hour and

15  the solvent is evaporated off. The residue is treated with acetonitrile and the solvent is
evaporated off. (1- benzylideneamino-3-propyl-imidazolidine-2-yliden)-dimethyl-
ammonium iodide is obtained in the form of a powder.
c. Solid (1-amino-3-propyl-imidazolidine-2-yliden)-dimethyl-ammoniumchloride in the
form of a hydrochloride is obtained analogously as described in Example D, c..

20 ‘ -
Example F -
A mixture of 0.72 g of 2-(3-amino-propylimino)-imidazolidine-1-yl-benzylideneamine
in 15 ml of absolute ethanol with 0.53 g of S-methylisothiourea chloride is refluxed
for ca. 4 hours and the solvent is evaporated off. The residue obtained, dissolved in

25 4 ml of 2 M HCl and 4 ml of H;O, is poured over a chromatography column
(LiChroprep RP-18%, Merck) and eluated with water. Fractions obtained containing 2-
(3-guanidino-propylimino)-imidazolidine-1-yl-benzylideneamine in the form of a
hydrochloride (determination by HPLC) are combined. Benzaldehyde is distilled off
from a mixture of the combined fractions obtained with 2 M HCI by steam

30 distillation. From the remaining mixture the solvent is evaporated off. Solid 2-(3-
guanidino-propylimino)-imidazolidine-1-yl-amine in the form of a dihydrochloride is

obtained.

Example G
35  a. A mixture of 1.61 g of 2-(3-amino-propylimino)-imidazolidine-1-yl-benzylidene-
amine in 25 ml of dichloromethane with 0.48 g of methylisothiocyanate is stirred for
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propyl]-3-methyl-thiourea in the form of a hydrochloride in 30 ml of methanol with
0.52 ml of methyliodide are refluxed for ca. 3 hours, the solvent is evaporated off and
the residue obtained is stirred with 80 ml of H,O and 30 ml of an anion exchange

10  resin in chloride form (Amberlite IRA-400 (C)®) for ca. 2 hours. From the mixture
obtained the ion exchange resin is filtrated off and the filtrate obtained is lyophilized.
1-[(1- Benzylideneamino-imidazolidine-2-ylidene-amino)-propyl]-3-methyl-2-methyl-
isothiourea in the form of a hydrochloride is obtained in the form of a lyophilisate.
¢. A mixture of 1 g of 1-[(1- benzylideneamino-imidazolidine-2-ylidene-amino)-

15  propyl]-3-methyl-2-methyl-isothiourea in the form of a hydrochloride with 0.54 ml of
methylamine (33% solution in absolute ethanol) and 30 ml of methanol is refluxed for
ca. 7 hours and the solvent is evaporated off. The residue obtained, dissolved in 4 ml
of 2 M HCl and 6 ml of H;O, is poured over a chromatography column (LiChroprep
RP-18%, Mérck) and eluated with H;O/methanol. The fractions containing- 2-[3-(N,N"-

20  dimethylguanidino)-propylamino}-imidazolidine-1-yl- benzylideneamine in the form of
a hydrochloride (determination by HPLC) are combined and the combined fractions
obtained are lyophilized.
d. Benzylaldehyde is distilled off from a solution of 0.5 g of the derivative of 2-[3-
(N,N’-dimethylguanidino)-propylamino}-imidazolidine-1-yl- benzylideneamine in the

=37 25  form of a hydrochloride in 2.1 ml of 2 M HCI by steam distillation. 2-[3-(N,N"-

dimethyl-guanidino)-propylamino]-imidazolidine-1-yl-amine in the form of a

dihydrochloride is obtained by solvent evaporation from the remaining residue.

Example H

30 a.0.99 ml of N,N’"-diisopropylcarbodiimid in 10 ml of dichloromethane are added
dropwise to a solution 1 g of 2-amino-1-benzylideneamino-4,5-dihydro-1H-imidazole
in 20 ml of dichloromethane within ca. 30 minutes, the mixture obtained is stirred for
ca. 6 days at room temperature and the solvent is evaporated off. The residue obtained
is dissolved in 6 ml of 2 M HCl and 4 ml of H,0, poured over a chromatography

35  column (LiChroprep RP-18%, Merck) and eluated with water. Fractions containing 1-
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acetonitrile. Sohd 2,3,5,6-tetrahydro-imidazo[1,2a}imidazole-1-yl- benzylideneamine

in the form of a hydrochloride is obtained.

c. Solid 2,3,5,6-tetrahydro-imidazo[1,2a)imidazole-1-ylamine in the form of a

hydrochloriac is obtained by removing benzylaldehyde from 2,3,5,6-tetrahydro-
20  imidazo[1,2a]imidazole-1-y}- benzylideneamine in the form of a hydrochloride

analogously as described in Example G, d.. -

Example |
a. A mixture of 4 g of hydrazino-acetaldehyd diethylacetal in 40 ml of ethanol is
25  stirred with 1.97 g of methylisothiocyanate for ca. 4 hours at room temperature, the
solvent is evaporated off and 2-(2,2-diethoxy-ethyl)-4-methyl-thiosemicarbazide is
obtained in crystalline form.
b. A mixture of 4 g of 2-(2,2-diethoxy-ethyl)-4-methyl-thiosemicarbazide and 2.82 g
of methyliodide in 40 ml of methanol is refluxed for ca. 90 minutes and the solvent is
30 evaporated off. 4.53 g of 2-(2,2-diethoxy-ethyl)-3,4-dimethyl-isothiosemicarbazide in
the form of a hydroiodide are obtained which are dissolved in water and stirred with a
strong basic ion exchange resin in chloride form (Amberlite IRA 400 (Ch)®) for ca.
2.5 hours. The ion exchange resin is filtrated off and the filtrate obtained is
lyophilized. 2-(2,2-Diethoxy-ethyl)-3,4-dimethyl-isothiosemicarbazide in the form of a

35  hydrochloride is obtained in the form of an oil.
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from the filtrate obtained is evaporated off and solid (R,S)-4-hydroxymethyl-

imidazolidine-2-thion is obtained.

30  b. A mixture of 1.4 g of (R,S)-4-hydroxymethyl-imidazolidine-2-thion in 25 ml of

methanol with 1.8 g of methyliodide is refluxed for ca. 2 hours, the solvent is

evaporatd off and 2.26 g of (R,S)-2-methylthio-4,5-dihydro-1H-imidazole-4-yl)-

methanol in the form of a hydroiodide are obtained, are dissolved in 4 ml of water

and poured over a column filled with a strong basic ion exchange resin in chloride

35  form (Amberlite IRA 400%) and are eluated with water. The fractions containing (R,S)-
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2-methylthio-4,5-dihydro-1H-imidazole-4-carboxylic acid methylester is obtained.
c. A mixture of 1.36 g of (R,S)-2-methylthio-4,5-dihydro-1H-imidazole-4-carboxylic
acid methylester in 15 ml of methanol with 710 mg of hydrazine in the form of a
30 monohydrochloride and 1 ml of water is stirred overnight at room temperature and
the solvent is evaporated off. Solid (R,S)-2-hydrazono-imidazolidine-4-carboxylic acid

methylester in the form of a hydrochloride is obtained.

Analogously as described in Example A to Example L the compounds described in
35  Example M to Example CZ below are obtained:
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J- 8 Hz, ExswpleM se Exsmple CKg5 s, 1H, CH=N: 8.30, b, 2H, NH, 9.60, b, 1H,
NH. 9. 84, NH Ex.23: 1.28,b,4H C CH2:1.52, b, 4H, C CH2:
2.76, b, ZHCQKLPém‘?‘%f"%’?‘“E, OH, N-CH2: 3.50 and 4. 45, A8-quartet, J- 18

Hz, 2H, S-CH2; 3.62 - 4.10, m 4H, NCH2; 5.30, d, J-_ 5 35 Hz, 1H,
$IactamH580dJSSH22HCHZF5 ,dd,J=5 Hz and J- 8 Hz,IH, 8

| actam H: 7. 85, s, 1H, CH N: 8. 10, b, 3H, N 30,b, 2H, NH 9.84, d, J= 8 Hz, 1H,
NH 18SEP2002CaseG’30381|[| 9%.158 Ex.24: 1.25,d.J-5 Hz, 3H CH3:
3.35-3.68, m 4H, 2H of N CH2 nleo afd 1H of S-CHZ:

3.70-4.20, m4H, N-CH2; 4.56, part quartet J-_ 18 Hz, 1H, S-CHZ;
5.24,d,J= 5 Hz,|H, QlactamHS. 81,d, J- 55 Hz, 2H CHF: 5.84, dd, J=5 Hz
and J38 Hz, 1H B-lactamH. 8.09, s, 1H CH N 8.30, b, 2H NH 9.81, d,

J_-8 He, JchreM‘Rﬁa(anﬁs aré. agaeﬁnea i@CABIE Bbelowhn @lie friatd? aabR ad Hefed$n CH2;
3.62 - 4. 15 1i %‘Hfa'fi (l‘,HZ and 4H of O CH2; 4.35, part of AB-quartet,
J-18HZTQHL xadinp 5 Hz, |~-IactamH S.78, d, J-55 Hz,
2H, CH2F; 5.72, dd, J=S Hz and J- _ 8HZ 10 1H, QlactamH, 8.10, s, 1H,
CH=N; 825b2H NH, 9.76, d, J- 1H, NH Ex.26: 1.35, s, 6H, CH3;
3.48 - 4.1S, m 7H, 6H of N-CH2 and éﬁLgf S CH2; 4.74, part of AB-quartet

J- 18 HF=THTSOZ, 932, O, J=-S T, 1Im Qldudmmr
2H, CH2F §?‘94 dd, J-S IBE and J-__ 8| Hz, 1H, tS—RsactamH' 7.

CH N 9f8t——ti==f=fiepriufricfei=O s e o
3H, CH3;|3.M3,|q, J-__7 H&, 2H CH2; 3.4 and MHSQH3A|3 quart g
2H, S CHP—3-6B—4 2T A —NCH—530; St
5.79, d,[J.M5 Hz, 2H, cHIE; S. 94, dd, J-5 an dMﬂ%HslH Q | ad
7.87, s, ITH_ CH=N— 8.Z8, . ZH, NH; ) b, ITH _NH 9. 8%, a,

o,
NH Ex. 28] P87|t,3-7 ez, 3 co3:1.55. h, J- 7 HSHeH cHz: 3.
Hz, N CHZ Oﬁ.S and 4.54,.AB-quartet,pP-18 g, 2H > 2 3.65 - 4%%1 m 4H
N-CH2: 5[ 30 J- 5 e H1H QlacthmH 5. _q, 55 Hz,
5.93, dd| J-5 hnd 8. Hz, 1H, iZ-lactam 25 H 487 'Yh cENe 8. 2d b 2H,
NH 8.68] b, 1H NH 9.84 d. J= 8 Hz. 1H NHEX29 2.90-3. (6. m 2 N- cH2:

1

3.40 - 41 m 15H, | @;fH@}ngZ and] 8H of O CHZjand 1H of S 14 S5,
part of 5\B-B%LJa tet, 18 1H S CHZ 5. 33, J- 5 Hz 1H.Cﬂ|%~-l actamH,
S. 80, d,|J3p5 Hz, 2H, CHalf, 5. 95, dd} @I—E@ﬁiz ,ZH’ISH Qlaﬂq@[rﬂH; 30
7.90, s,[|AH_CH=N 8 26 b 2H  NH: 77 1H™ NH: - % Hz, 1H
NH Ex. 30) 1572+2.02, m 2, CH2;, 2. H4," s, :tl:j{y@}g—ﬁ CH; 94 b 29118t H2;
3.34- 3. 6f—m—BH—2H-of N-CH2 and 1H of--S-CH2, 3~ 7” 4 AH N4 CH2;
4.SS, parj] of ABquartet, H18 Hz, 1H,| S CHZ; -GI—BOHZ-NHJ 5 Hz AHCI
Q | act ampH—S—B0—e—3—55—+=—2H-
U H -NH-CH,CH,OH 2HCl
\Y H -(CH,);-NH, 2HCI
W H -CH,;CH,-NH-CH,CH,;OH 2HCI
X -CH,CH,OH /\ 2HCI
—CH,CH;N NH
Y H 2HCI
sy
Z H — 2HCI
~—CH,CHy—\
\_7




35 CH2F:

92,

5 and 8 Hz,IH 8-lactamH 7.87,

b, 2H, NkCase%éO%I/AlﬁCK\dPW@ 84, d, 32 8 Hz,

. G30381/ A1BCK/ 9870 43 Fx. 3l:

, 1H, X 2
1H, NH C;sc CH:IBI S§P ?002

1.80-2.05, m 2H, CH2; 2. 88-3. 12, m 4H, N- CH2;

3.40, b, 2H N CtR-3 8523 and 5 10 185 20 25 20 35 4 51 AR aquartet 1=18 Hz, 2H,
S-CH2:; 3 2H of O 1 éi%SEP 2002 CH2; §ﬁ§o’d’J'5
Hz, | H $- act a H 5, 7 2H 5 an 1 H,
$Iacta 1H, d, Hz, 1 H,
NH Ex. 32 QA82-2 10, m 2H, 2: 2 75 S, 6H hﬁ%%%@%{ @Hﬁ?wz; 3.32
- 3.48, Zlm %? N-CH2; 3. 54 d 4.54, AB-jquartet, J= 16 2H, S- CH2; H
3.68~. 1 HINCH2: 5.3 dJ-5HZIH$-IaCtamH' 79dJ:55I—ﬁSI—| CH2F;
5.92,dd, p=gcan , 1HgS$-lactamH, 7. 86, s, 1H, ; 8. 30, b, 2H, }¥-B |85, b,
1H, NH. . 84, J-8 Hz, 1H, NH Fx.33: 1.78-2 , ma@H, CH2;
2.95-3-7b, m 11H, 10H of N-CH2 and 1H jof S-CHZ2; 4\10/ 4. 35, m 2H, O- CHZ;
4. 65, par t J=18 Hz |H S CH2- 5. 27 d_ 3 5 bz 11
$- 1 act ant HADS. 78 d, J=5%1Hz, 2H CH2F; 5. 82, (CHH).,N'HZ_S a 8 HzzHCH
$- | act anp-H—S8- b2 3o —CH—N—-anrd—H-ef—MNH—8—32—b—3H—NHi 9. 77,
d, J-_8 HzAE1H NH EX.34:H1.82 - 2.02, m 2HCHEM,QHS5, s, $I—2H@lj|]—l3; 2.88
- 3.02, 2 N—CH2—3—48 4Py - CH2 and
2H of S-|CHAF 5{ d, J=51Hz, 1H, $-| actam I-If(CEIz)Z{NT'Id J- 55 2HCl ?H, CHZF;
5.82, dd 28—, 2H,
NH, 9.78f 4G J| 1H, HFi Fx.35: [1.82 - % N oHp: (226 3. 10,
m 4H, N CH2; 4.22, m 14H, 8H of N—CHf éH of OCHZ andf2H of
S-CH2; 5)17, d J5HZ 1H, $-lactanmpH S.80, d, J CH2F] 5. 82,
dd, J-ﬁ 1H, -lactamH, 5.0, s, 1IH C=®HN, 8. 27, b2 él—I NH;
9.75, d,| JAl 1H NHYEx.36: 1.82 - 2 12 b . 2. 77,284 gh
N-CH3; 3100 - B.22, m 2H NCH2; 3.4S - 5 8H of |[N-CH2fand 2H
of OCHZ and 2H of S-CH2; 5.20, d, J}5 HZ 1H $ IactamH S.82, df J-_55
Hz, 2H, CH2E; S.85, dd, ~h5and8l—z, 1H, $IactamH 809 <,%§gCH:N;
8.30, b,[2H NH, 9.78, d, J-8 Hz, 1H NH Ex. 37. é‘ , \E 3.42 -
4.08, m|9H, 6H of N-CH2 and 2H of Q CHZ and fﬁ? 2CH2; 4 %6, part of AB
quartct,| J=18 1H, S-CH2; S. 30, d, J=5 Hz, 1HCH8lactamH; |5.79, |d, J.55
Hz, 2H, EHZF—B5-94—dd—J=—5—anrd—8—Hz—tH—$tactamH: -

AJ =\, -NH, 2HCI

—-N=CH—CN-—CH3 crr
/
AK H 2HCI
—N N~—CH,

AL H - 2HCI

AM H -CoH;s 2HCI

AN H -CsH, 2HCI

AO H -CH,CH,-O-CH,CH,-O- 2HCI

CH,CH,-NH,

AP H -(CH;);-NH-CH3; 2HCI

AQ H -(CH;);-NH-CH,CH,OH 2HCI

AR H -(CH;);-N(CH:;)2 2HCI

AS -CH,CH,OH -(CH,)s-NH, 2HCI

AT -CH,CH,0OH -(CH,)3;-NH-CH; 2HCI




'7.84, s,1H, CH=N;, 8.24, b, 2H, N4 9.77, d, J.8 Hz, 1H NH 1 8 SEP 20%P 2002

Case G3038ast GrBOKYRIMBCKI9870 38: 1.55383.82, m 2H, CHzZ-C, 3.30-3.65, m SH,
.2H of N-CH2 and 2H Of O CHZ and 1H of S-CH2; 3.70.10, m 4H N-CH2; 4.51,
part of ABR.quartet _ 1. 18 Hz 14 aCHz. 8. 32 d_J=0 Hz 1H O lactamH

5.8, d, U= , 2H, CHZ 595 dd J-__5 H Sgnd 8 Hz, 1H
7.88, s, N8 32 4. m 1H OH 9 73 b!

1
and 2 df &P and Eﬁf?&%@%’ 4 34, par{ B PN ARHEOI: 7

and 2H

5.29,d, J= 1H, 81 H; 5. 78 d J-55 2 5 95
and 8 éb‘z B-| act ael_*—(éﬁ?égig kajzlg g (gﬁz Nk
J=5 Hz, |1 Ky NH, 9. 8@H2é o8 Hz 1 H NH Ex. Ié&;ﬂgz]% 3 05 f

3.25-3 45.0 4 N.OD 25 & hnd 4 ds AR quart et 18 Ha
3.6S - 1 5H, 4H ofg N-CHZ and 1H of OQd:Hz% Gty d 15 N
ff-1act 79 _d_J - 55 Hz 2H | CHRE. 580 Hz
Qlacta

0S, s, -CH,CERON 8.29,| b, 2H, NH; CH, 78, d J 8

Ex.4l: 2 3 6S —m—3H—1Hof—S G

NCHz; 3. m 4H, N GH2: 4. 4S, part dﬂ-IﬁBHt@Hl)-lC‘é‘lz- -18

S.29, 2 otz 4 H—t 3 taetamH 58—t 55—t 2H,G:’

J-5 Hz, | actam H; H. 93 s, 1I—, G@HNP&N@‘I:QI‘IﬁﬁHi)zQZ

3.12-3. NEH2 34035583 PHof—ICH2 armd—tHof—S—¢HZ;

3.62-4. , N- CHz; @H‘:@H:@H of AB~quartet J=%dsy | H s25 ¢HHEl 29 d, J-5
Hz, | H, i X = |—|24|—|u—|4|—5 1o B T,

1 3-| act 87, s, 1H Hr=N 9. 86, @Hzéﬁﬂg‘ﬂq‘?ﬁz) , 210.c1,5ﬁ9§ 1H, NH

Ex. 43: 17ﬁ T, J-_7 Hz, H CHs, o. 45 - 4. 22 12H, ©&H ot I\I;%E?and 2H
of O cHZ afl 2H of s-c2H 5 20, d, Jf5 He, @l.@gtamH g%, J--55
Hz, 2H |[cH2F; [0 5.94, dd, J=5 Hz and 8 Hz, 1 lactamH 1.91, {. 1H,
CHN 89 bhloH Nd& 861 m IH 04 984 d_ 1-8Hz 1H NH Ex 44

1. 82- 2. 0B, BEAH, OFZ- C; 2. 838, 10, m 6H, - O2; 3. 35- 365, m 3H, 2H cfzmcﬂ«z and 1H
of S-CHZ-3. 7012 m4H N-CH2,. 455 pa ' S- CH2;

5.30,d, JF5BHz, | H, i~ | act &t H; 5. 78, d, J=55 GEL-ZHI-,I(@II—QG}-I;GE4, E:dZH(Dl__S Hz and
8 Hz, 1 8—taetamH—8-t——s—3H—EHN—836+—b—2H—NH—9F48—e— I =8Hz,
1H, NH BG - -C,H;s CH; 2HCI

BH -CoH;s -(CH;)3-N(CH3)2 - | 2HCI

BI -Csz -(CH1)3-NH2 - 3HCl

BJ -CoH;s - ><:> } 3HCI
1} NMz

BK -CH,CH,OH ><:> 3HCI
gl NH2

<NH
BL H ~ e nH—c N 3HCI
N NH
\—/
BM CH, H 2HCI
BN CH; CH, 2HCI
BO CH, -C;Hs 2HCI

BP CH; @ 3HCI
alll NH2

BQ CH; -CH,CH,OH 2HCl




' Case G30381/A1BCK/ 9870 45 Ex.45: 1.30 -1.70, m 4H, CHzZ-C, 1.85 - 28

4H, CH2- GaseBI3I8IANWBCKM870H, CH C, 3440 - 3.55, m 2H, 1H of Chi

P, 002

of S-CH2; 3.56 - 4.10, m 4H N CH2; 4.59, part of AB-quartet, J- 18 Hz,
1H SCH..5.29 d J- 5 Hz 1H Qlactamb S 78 54 1.5 _OH, CHZF
S. 94, dq, %%_5 Hz and 8RHz, 1H, !'3-flactamH 758S, s, 1H, Cit- —S%}h 30 b
6H, NH9 d, J=5 Hz 5_LH NH. 10401, b, 1H N 46: 1.1%
3H, CH3; 0i- 3.62, 2H of @QH2 and 1 H?2: 3. 70 , m 4H,
N-CH2: 4 g%‘é dart of “GBIG Ho et. J-| 18 He, %5%?@; 5. 29, dz,ﬁ‘f% J- S H
1H Ol4c 5. ¢ i 2, 3H CHZF; S. 94, dd, J- 5 & 8 Hz,
1H, Q| gctamH:. 7. gél‘{&q%rl-ﬁﬁ%-?: .30, b, 2H H_9.83. d. J2:I-g€€ 1H, NH
Ex.47: 3. 28r4.110, m K@iy CHZ 4nd 2H of O @z and 1H of |G fnd 1H of
S- CH2; 4.|SS. part of Xgﬁ%g’ar@aﬁ% Hz |H S CH2-5 30 d _1=5 HA
Hz, | H, ff[- Iggtdm H, 15 5.8, d, J- 55 He, 2H, Gﬂ@ﬁzéfﬁéq(@}{g)ZS Hz angaé)
Hz, IH,i4-lactdamH 7 87 s 1H CHN: 8 99 2H NH- 8 68 h 1H m$ 47 bl 1H, OH;
9. 84, d, J=8pgWz,|l H, NlrtﬁchgNd;zﬁﬁz t, (J. 7 Hz 3HCHHS 3 16 d, 2}—IQ$ Hz, 3H,
N- CH3; 345 3 68—m—3H-—2H-of I\LFH and—iH-oef—S-—CH2—3-70 419, m 4H,
N-CH2; 4. 2% part ecrleel—iqwcmuz, 20 |J. 18 Hz, 1HHS—CH2 5.29)| 2HCD{ 5 Hz,
1H, i Z- ljeetami+—b—84—¢d- —55—+r1+—2H—CH2F—5-96; dd, 3 5—+Hz—and 8 Hz,
1H, Q Il actB¥r H, 7.87, s, HLH CH:N g4.29, b: 2H NHP 8. 66, d JHQSIHZ, 1H,
NH, 9.84, d, J- 8 Hz, 1H NH Ex.49:] 1.16, t, J/ o3H CH3: 1.88% - 2.10,
m 2H, ¢H2-C, 12.78, s, 6H, N-CH3; 24 3.00 -—&H ) §H N-CiHz: 3.40 -
4.20, m| 10H, |8H of N-CH2: 2H of S-QH2: 5.17, d; J- 5 Hz, 1H, QI @actamH;
S. 80, d, J SS Hz, 2H CH2F; 5.82, dd, J=5 Hz aft! 8 Hz, 1H, Ql act ain H;
8.0S, s, QN8 28 b, —2H—NH 9 74,0, J-_8 FZz, IH_ NH Hiéa) 1. 20,
t. J-7 Hz, B%H cH3: 1.75H 2.00, m |2H, CH2-C - 3.60, m3BH I8H 30 of
N-CH2 and 1H agf S-CH2; 4.08 - 4.38, m 2H, N-CHX 4.6S, part [of ABjquartet,
J=18 Hz,| 1H, §CH2; 5.28, d, J=S Hz,| 1H, QlactdmH, S. 78, d| J=55[Hz, 2H,
CH2F; 5.184, dd, J- 5 Hz and 8 Hz, 1H, 13- IactarH"H; 8.24, b, 2H 1Hjof CHN
and 1H dfF—NH—8~37F—b—tH—NH—9- 77 o38N S5—&x 5 14t J-7
Hz, 3H, CHR: BZ3d- 1. 75, rﬁ?Ht@I@t@Hc 1.88-2. 12, m 4H, CH- C 2. 883. 10, n%Hﬂl
3. 40- 4. 22, m o 6o N CHZ and—IHof| N CHand—2H_of —S-CHz; 1 6}§§E 2002
Case G3(38%AAIBCK/ 987¢CHCHb) SEP 2d02 5.28, d, H -5 Hz, 1A, J‘amH
5.78, d, ﬁab Fz, ZH, CHZF. b 94, dd, J=S HZ and,8 Hz, IH, $-|%‘i&g H;
7.93, s, 1H’ CQH=N; 8*&-7@ bN NH, [9.85, d, J- "8 Hz, 1H, NH ) :
1.25-1. 70, m |4H, CHz-¢€ *1. 2.12, m 4H, CHzZ-C 2.88-3.10, im 1H] N 5 CH;
3.45-4, m 1114 6H of N-CHZ and U4 of N-CH and 2H of O C14 2H of
S-CH2; §. 1&c d, J S Hchg)HcHs | actamr H;, 5. 81 dCHJ- 55 Hz, 2H| ZWZFy S. 74,
dd, J.5 |Hz—anR Hz——d-H ¢ act-amH1+—S-4-S—b—3H—3H+-of C.'—'r.’\. arne—2H of NH
8.28, b,| 3&D NIH; 9. 79{CH,;);-CH; 8 Hz, |[1H, NH 10 B{53: 2.72 - 2. 2H,
CHz- C —1-0 FFO——H—N—-CH2 B.QL 3—66—m—3H—2Hof nd 1 H
of S CHJ GE62 - 4.15, m \N- CH2;| 4.59, partChs ABquartet,| ZHClI 18 Hz,
1H, S-CH2: S.J9, d JI96HEN 1K $-ldctam H 5.81, d, J=55 Hz| 2H CH2F:
5.94, d J=S|Hz and 8 Hz, $-ladtamH; 7.86, s, 1H CH=N] 8.08§ b, 2H,
NH, 8.2 E’i AH, NH 8. 59, 1H, NH; 8.96, b, . NH 9. 84, d%}{_lé 4_8 Hz,
1H, NH 1 84 1. 70cuch ®2, |m 2H| CH2-C; 2.76, d, J-4 Hz, |6H, [\I-CHS;
3.10 - 3. 25, m 2H, l\l—d—|Z; 7 - 3.142, m 2H, N-CH2; 3.41 and 4.51,
AB- quart J-t 18 Hz 24 S CH2. 370 410 ——m—A4H __N.CHZ: rj_g_d J-_ 5
Hz, 1H, [$-tactlamH, 5CH3.COOH J- 5 Hz and 8 Hz, HH, $- Tact am| HSI 18, d;
J- 55 Hz—2H-+—CHZ—d—t2r—h—2H—N—8—04—s—1H

CH -(CH2)4-CH3 H 2HCI

CI -(CH,)s-CH; H 2HCI

CJ -(CH,)s-CH3 H 2HCI

CK -CH,CH,CH.- 2HCI




20 CH N 8.26,b, 2H, NH. 8.60, b, 1H, NH 9.76, d, J -8 Hz, 1H, N8 SER2002
3. 04, s, 3IGas¢ GrE0381481/BRE/2B™4, AB- quar 3&t , J=18 Hz, 2H, S- CH2; 3. 68~. 04, m
.4H, N-CH2;5.29,d,J=5 Hz, | H $- 1 actam H; 5. 79, d, J=55 Hz, 2H, CH2F; 5. 94, dd, J-5 Hz
and 8 Hz, | H |3-lactam H 7.85 s, 1H CH=N; 8. 29, b, 2H NH; 9. 83, d, J=8 Hz, | H NH
"yt 'Exampbclémﬁsamal,e@, 3H, N-CH3; 3.17, s, 3H, N-CH3; 3.S7 and 4. 32,
AB-quart? E(E% H S CH2; 3.68 - 4.08, m 4H NCH2; 5.29, d, J=S
, ‘1"&’& LMY " J=SS Hz, 2H, CHZF: 5.9S, dd, J -5 Hz and 8 Hz,
1H, $-lactamH, 7.86, s, 1H CHN 8.30, b, 2H NH 8.64, b, 1H NH, 9. 84,
d, J- 8 Hz, iH NH 30 Ex.57: 1.21,t,J=7 Hz, 3H,CH3; 3.10, s, 3H, N CH3; 3.48
- 4.10, m 7H, 6H of N-CH2 and 1H ©f~ S-CHZ;, 4.20, part of AB-quartet, J-_
18 Hz, 1H, S-C-12; 5.29, d, J-S Rg,, LR, $-lactamH, 5.79, d, J=SS Hz, 2H,
CH2F; 5.95, dd, J-_ 5 Hz and 8 Hz, NH, $-lactamH 7.89, s, 1H CHN, 8. 30,
b, 2H, NH, 8.69, b, 1H NH 9.84, i J- 8 Hz, 1H, NH 35 1 8 SEP 2002
Case G30381/ A1BCK/ 9870 47 ExnS-& 1. 3™Q-LR75, m 4H CHZ-C; 1.8
8-2.12, m4H, CH2-C,2.85-3 .02, m1 H N-CH 3.07,sa8H CH3;3.45 - 4.21, m 7H,
4H of N-CH2 and 1H of N-CH and CH2; 5.28, d, J.5 Hz, 1H,
$-lactamH 5.80, d, J=55 Hz, 2H, CHZF; S.94, dd, J -5 Hz and 8 Hz, 1H,
$-lacfamH, 7.91, s, 1H, CH=N; 8.31, b, 3H, NH, 9.85, d, J-_8 Hz, 1H NH 5
EX. 59:  3.\libreift Rs,:gl'dg arg'ﬁm ae &definéd irQTABLE%Fbclcﬁﬁupfhcl‘lbﬁ]"Bf aggleaH of O CH2
and 1H of S CH 25 part of AB-(Q artet J=18 Hz, 1H, S-CH2; S. 29, d,
J- 5 He, defip CWM& CBW@X%ExaM@ oH, CHZF; 5.94, dd, J= 5 Hz and
8 Mz, 1H, $-lactamH 7.89, s, 1H, CH:N 8.23, b, 2H, NH 9.7S, d, J- 8 H,
1H, NH 10 Ex.60: 3.48 - 4.10, m 13H, 8H of N-CH2 and 4H of O CHZ and 1H of
S-CH2; 4.20, part of AB-quartet, J.18 Hz, 1H, S-CH2; 5.13, d, J=S Hz, 1H,
$-laghamH, 5.72, dd, J-__ 5 Hz and 8 Hz, 1H, $-lactamH S.79, d, J-SS Hz,
2H, CHzF; 8.16, s, 1H, CHEN, 8.24, b, ZH, NH 9.76, d, J-_8 Hz, 1H NH 15
Ex.6l: 1.24, t, J-_ 7 Hz, 6H, CHS BABIES 3.45 m 6H N CH2; 3. 54 and
4. 55, AfgFTartet—JI=i8— " ST, I SE—Rrere™57 29, d,
3 -5 Hz) B $lactamB4 580 d, J- %«5 Hz, 2H CHzR’é5.96, Hd,Sa¥=sS{Hz and 8
Hz, 1H, [$=—+ectremrt—7—t6——s— = Faa 1 o it s 2 N
1H, NH: [10CB9,| b, 1HHW 20 Ex. 62' €50 - 2.114, m GH ce-f; HCa) d,
J- 4 Hi—QHTNCH3T 3 00— 1T-. NFORZT 3. = 4. 10 7 6H of
N- CHZ and qf S—CI-E 34, 60, part g}:I'QB-quartet, J- Hz, 1H, ICJ:']L 5. 30,

d, J.5 HEZ, IQH, $- Iacé H S.[79, d,. 55 Hz, 2H, F 5 o4, fg‘ - 5 H
and 8 H4, C1H. $-| acta SH: 7.86, s, CHEN: | 8. 30, > o4 X 83, d,
J-_8 Hz,| ¢ NH 10.97, b,.cihicryH Ex. 63 1.24, t, ‘13‘H4_7 Hz, | 6lycCHB; 3.05 -

)
3.40, m|6H _NeCH2: 3 53 and 4 55 ABguartety J=18 Hz 2H | S CH2: 113. 70 -
4.18, m| 6ep N-CZ; 5 30.CiiCHHE, 1H SI ac am H C1H379 d, | JHGb |z, 2H,
8.28. b 2H, NH 9.02, b, 1H N4 9.84, d, J- 8 Hz, iH NH 10.26, b, 1H,
NH; 10. 8%,‘398%@%&?@@(;1 21,t,J=7 Hz, 6H, CHa; 3. 08- 3. 30, m 7H, 4H of N-CHZ

and 3H of i a;
Compounds of formula

15

6

A

H,N—N N—R,  a)
N

Z—2D

wherein Rs, Rg and X are as defined in TABLE 9 below in the form of a salt as defined
in TABLE 9 below (Ex.=Example):
20



2H, CH2: 3.58 and 4.24, AB-quartet,J=18 Hz, 2H, S-CH2;3.75-%§1
é,%ﬁllél@qlwqﬂh $-lactadfH S .70 dd. J=5 Hz and 8 Hz8 SR 2067
tamH 5.78 d J=55 Hz.2H, CH2F: 8.1S, s, 1H, CHEN 8.23, b, 2H NH
. - 8 Hz, 1H, NH 1 8 SEP_2002 Casc G30381/ A1BCK/ 9870 48 Ex. 65:

.79, d, J=4 Hz, 6H N-CH3: 3.32 - BABBESy 2H N-CH2: 3.53 and 4.56, AB

quartet ,[J= FZ, Z2h,. o CrZ, |3.08 - 4.0, Mo org,  S.30

1H, Qa%ta%’f’H; s. 78, B J=55 |z, 2H,RCHZF; 2]94, ddX J=5 Hz

Qlacta T. 80, oo 1 : 1 P ] MR P oL AR v

10.95, H GR [NH Ex. 68 (in DVMBO d6/ éfécooo): 3. 5UCHAHI31,

J=18 Hz,}| 2H, $§-CH2; 3.7S - 4.20, m 4H NCH; 5.17, 2H

J=_5 Hz,| 1H, C}Iactam H S.79, d, J= 55 Hz, 2H CHZF;

8 Hz, 1H—r3-tlactamrH, 7.33, 5, IH, CH 7

cH 9.84 SR J= 8 Hz,thH, NHJEX.67: 10 - 2 Sﬁf‘é& : .

m 1H, NCH 3.55 and 4.55, AB quartet, J= 18 Hz 2; 3.6S}- 4.18,
m SH 4 H of |[NCH2 and 1H of| N-CH, 5.23, d, J=5 Hz, Q| act an’#LH; S. 79,
d, J=55 [Hz~c2H, CH2F;155.84, dd, Jf » nd B 15 a ;8. 10,
s, 1H, %ﬁs d 27, b 3H N 9.8§fézé’,ilﬁf%_ Hz 1|§Z' hgc'qi’ilzx 68:§. of- 2.20,
m 8H, 2-C, |3.18 - 3.40, m| 1H, N-CH 3.5S| and 4.5%H,AB quartet, |J-_18
Hz, 2H, S CHZ:| 3.68 -4.20 mi SH 4H of N and 1H of N-CH 5.21f d, J=5
Hz, 1H, |Q tgctlamH, 5478, d, P=_55 gy, 2H, CHZF; S. 80c|-| d J=2Bidfz jand 8 20
Hz, 1H, |QlactlamH 8.07, s, [LH, CH=N; 8. 26, b S%N 77, d, J$8 Hz,
1H, NH Hx.69: |[0.88, t, J=7 Hzl, 3H CH; 1.40 CHZ-C; 3.30 -
3.48, mj 2H, NCH2; 3.S3 and 4} 55, AB-quartet| J-_ 18 HEHa 2H S-CH2; 3. 65 -
4.08, m4H—NSHR2—S29—d—3-—5+Hzr—3H—— aetamH—5—79—td—3—45 Hz,
2H, CH2H;, €U93, dd, JH5 Hz and 8 25 Hz, 1H, |3-lactanfW 7.852H&T 1H CH=N
8.29, b,l 2H, NH, 9.84, d, J=8 Hz, 1H NH Ex.{0: &&j-ct5 J=|7 Hz, 3H CH3;
1.48 - 14 72, 2H, CHz-C, 3.{16, d, J=_5 Hz,j3H, N CH%H 3 .32 -3 .50, m
2H, N-CH2; 3 .{5 8 and 4. 25, 118 Hz, 2H, 3S—CHZ; 3. 70 - 4.10,
m 4H, NCHZ, b5.28, d, actant H, 5. 79, 0, J-SS rZ, 2ZH, 30

CHZF; 5. 94, dd J=_5 Hz and 8 Hz, 1H, 3-lactamH, 7.87, s, 1H, CH=N, 8. 29,
b, 2H, NH, 8.71, d, J=5 Hz, 1H, NH, 9.84, d, J=8 Hz, 1H, NH Ex.7I:

1.00-1.4 ; 4.59, AB-quartet,)=18 Hz, 2H, S-CH2; 3.75
4.30, m 6%&&%%3%@ of N-CH 5.32,d,J=S Hz, | H i ~ | act am H, 5. 80, d,
35 J=SS HfonigoGhidyofHot@uldd, J=S Hz and 8 Hz, | H, Q| actamH; 8. 00 s, | H, CH=N;

8.30, b,2H,NH; 9.53, b, 1H, NH;, 9.86,d,J=8 Hz, | H NH 10. 39, b, 1H, NH, 10.78, b,
1H, NH )

wherein Rs and R are as defined in TABLE 10 below in the form of a salt as defined
10  in TABLE 10 below (Ex. = Example):

TABLE 10
Ex. R;s Rs Salt
Ccv -CH,CH,CH3 H HCl
Ccw -CH(CH:), H HCl
X -CH(CH3), -CH(CH:). HCI




1 8 SEP 2002 Case G30381/ A1BCK/ 9870 49_Ex.72: 1.19, d, J-__7 Hz, 6H§ SEB; 2002
3. S3 and Yass-3QUANBCE/987. 18 Hz, 32H, S-CHZ; 3.6S - 4.02, m 4H N CH2;
«4.1S - 4.32, m 1H, NCH 5.29, d, J.5 Hz, 1H, QlactamH S.80, d, J=55
Hz, 2H, CHZF; 5.94, dd, J.5 Hz and 8 Hz, 1H, QlactamH 5 7.85, s, 1H,
CH N; 8 28, b, 2H, NH 9.83, d, J- 8 HZz 1H, NH Ex.73: 1.30 - 1.90, m 6H,
CH2- C, ﬁ?amplgc;QS m 2H, N-CH2; 3.24 - 3.65, SH, 4H of N-CHZ and 1H of
S-CHz; 3.75 - 4.10, m 6H, NCH2; 4.58, part of AB-quartet, J-_ 18 Hz, 1H,
S-CH2: 5.8comgournd offoppulaiH, Q| actamH, 5.80, d, J-55 Hz, 2H, CH2F: 10
5.94, dd, J- 5 Hz and 8 Hz, 1H, !'3-lactamH 7.85, s, 1H CH=N, 8.29, b,
2H, NH, 9.84, d, J-__8 Hz, 1H, QlactamH, 10.9S, b, 1H, NH Ex.74: 0.90, t,
J.7 Hz, 3H, CH3; 1.25 - 1.42, m %N,@lﬂa-c; 1.50 - 1.70, m 2H, CHZ-C
3.16, d, J- 5 Hz, 3H, N-CHB 3.40 3.50, m 2H, N-CH2; 3.58 and 4.25, AB
1 S quartet, J- 18 Hz, EégH 70 - 4.12, m 4H, N CH2; 5.29, d, J=S
HZ,lHQaCtamH578dJ _INZ , CHzF;, 5.94, dd, J5Hzand8HZ
1H, QslactamH, 7.87, s, 1H, CHN; , b, ZQ NH, 8.69, d, J-_ 5
Hz, | H, NH; 9. 84, d, J=8 HZ,IH, NH Ex. 75: 0.90t J-7 Hz, 3H, CH3;
1.20-1.40, m 2H, CHZ-C; 1. 45-1. 65, m 2H, CHz- C;3.35 20 3.SO m 2H, N-CHz; 3. 53 and
4. SS, AB- qwhertiatRJImiR HogathbrSvi€ithehitiOgenddormtd MhidiGhey sredfdtadbet-denote
Hz, | H, B- IactameS 7? d, J=55 Hz, 2H, CH2F; 5.94, dd, J-S Hz. and 8 Hz, 1H,
Q| act am$EroAPgEIoTmuld |/ "N T8 o9 T b, 2H, NH 9.84, d, J -8 Hz, 1H NH
Ex. 76: 1. 30 - 1. 90 m 6H, CH2-C, 2.85 - 3.08, m 2H, NCH2; 3.20, d, J=5
Hz, 3H, 25 NNCH3; 3.30 - 3.70, m SH, 4H of N-CHZ and 1H of S-CH2; 3.75 -
4.10, m 6H N CH2; 4.21, part of AB-/quai\tet J-_ 18 Hz, 1H, S-CHZ, 5. 28,
d, J- 5 Hz, 1H, !3-lactamH, 5. 79N Hz, 2H, CH2F;, 5.94, dd, J- 5 Hz
and §gHz, 1H, QlactamH 7.88, s, 1 N; 8. 26, b, 2H NH 9.11, d,
J- 5 Hz, 1H NH, 9.84, d, J-__8 Hz, 1H, NH 30 Ex.77: 1.78-2.10, m 4H, CHZ- C,
3.00-3.20, m 2H, N-CH2; 3. 40- 3. 65, m 5H, 4H of N CH2 and 1H of S-CHz;
3. 80- 4. 10inthéfdrit- sEH2dilydr8chlpadd. of AB-quartet,J-18 Hz, 1H QlactamH,
5.30,d, J=5 Hz,IH t3-lactamH; 5. 80,d, J-55 Hz, 2H, CH2F; 5. 93, dd, J=5 Hz and 8
Hz,IH i~lactamH, 7. 86,s, 1H, CH N; 8. 28, b, 2H, NH; 9. 84, d, J=8 Hz, | H, NH
Example CZ

15 A compoul;d of formula

Rs\ -

HZN—IIJ—& :, f)
N

R,

wherein R4 = CH3 and R = CH; in the form of a hydrochloride.
20
Example DA
A cooled mixture of 68.5 ml (ca. -5°) of 2 N H,SO, with 4 g 1-(2-hydroxyethyl)-3-
nitrosoimidazolidine-2-thion is treated with 3.42 g of Zn-powder, the mixture
obtained is stirred for ca. 15 minutes and filtrated. The filtrate obtained is treated with
25  2.88 ml of benzylaldehyde and stirred for ca. one hour at room temperature.
1-Benzylideneamino-3-(2-hydroxyethyl)imidazolidine-2-thion precipitates, is filtrated
off, washed with diethylether and dried.

Analogously as described in Example DA



1 8 SEP 2002 Casc G30381/ ALBCK/ 9870 50 Ex.78: 3.S4 and 4.54, AB- quirg SEPI2M®
Hz, 2H, S- Chise $-3038/A YBEKAPBAY CH2: 4. 3438s, 2H, N-CH2: 5. 33, d, J=5

"Hz.IH f~1lactamH 5. 81, d, J=55 Hz OH, CH2F: 5. 96, dd~] =5 Hz and 8 Hz, | H,
QlactamH 7. 93, s, 1H, CH=N; 8. 30, ﬁHNH 86dJ 821z IH,NH 5 Ex.79: 0.87,

£ J -7 Hebergplidenepming- %ahyl-lﬂndfio ighne-2rthicny s obtained Apom 11cthyd- 3-m oH CHZ-C
3.30 ,g os%;&.da%!;hd:% SlRion3. 5 3 and 4. 54 AB-quartet, J-18 Hz, 2H, S-CH2;
3.70 - o) N-CHz: S, 30, d, Hz, 1H, 8-lactamH 5 .79, d, J=55
Hz, 2H, CﬂiﬂﬁnZ)fbdgmcanmb 33n®ﬂzmdadcbdm& -thlqn igpbtained from 1malyl-33, 1H, CHEN:
8.26, b, 2H NH, 9.83, d, J- 8 Hz, 1H, NH 10 Ex.80: 0. 86,
t, J- 7 H}‘ ‘Bg@lwft"'gﬁh'%? 40, m 6H CH2-C 1.42 - 1.70, m 2H CHzZ-C 3

3853 1-BénzyhdcnﬁdrhnrN—lEbmp?l-ltﬂdEZblidm-Mt}M} is aBtajues from 1-propyltd Hz, 2H,

S CH2; 3.70 - N-CH2; 5.30, d, J=5 Hz, 1H, QlactamH 5.79, d,
J. 55 Hz, 'E‘H“‘tbﬂfé’b@b%ﬂ%‘&“w =S Hz and 8 Hz, 1H, QlactamH, 7.86, s, 1H,
CH=N; 8. ZBbcriiyh&ddparixﬁloM-lmcﬂlyY undbzoli?lH;c-Ntﬁxoxgls?ﬂ),taidcd ftem Bnittoso#H, NH Ex. 8l :
0.85, t, 1.38, m 8H, CH2-C, 1.40 - 1.68, m 2H,

CHZ-C 3. %‘sﬂ‘Y' @“F%"‘Pﬁf‘r‘.“c%i%aﬁ N-CH2 and 1H of S-CH2: 3.70 - 4.10, m 4H,
NCH2: 4. SBbeﬂi&liﬂcxﬁimﬁﬁ-qmaﬁm&hyl-lﬁnclazwdxﬂz-z-thldﬂ, is Sbiahied flor3@,4-d, J.5 Hz, 1H,

Qlact am .79, d, .J=SS,Hz,. 2H, CHZF; 5.93, dd, J.5 Hz and 8 Hz, 1H,
Q| acth ﬂmc éfgjm‘g?s%‘ﬁfljﬁﬁﬁflff‘°§?'§‘ﬂ“'b, 2H, NH 9.84, d, J=8 Hz, 1H, NH _
Ex.82: 3.50 - 3.78, m SH, 4H of NNCHZ and 1H of S-CH2; 4.00 - 4.48, m SH,

4H of N-CHZ and_1H of S-CH2; S.32, d, J-__ 5 Hz, 1H QlactamH, 5.79, d,
J=55 Hz, PmpleDByr 5 94, dd, J- 5 Hz and 8 Hz, 1H, !3-lactamH, 7.90, s,

1H CH N 1§ ag‘?bc-cgolca 'ﬂufo‘z of 6371 é g l-édmﬁlnﬁaazolihﬁncbit{im&parmh 6% oflH, NH
Ex. 83: 1.90 - 4 and 4. 45,

3.
AB quart eNaN@z in 41@ mlif d@hlor@@hznc @3 B’t§°f 1MH531 afg adrhd ‘NOEPE" andthe ¢

__S 5z, n&fbrc%@anh&ﬁ% @ﬁh&i for-cd90 rﬁnutlzs_@av&%haszHBStQT'?sFobﬁngdlandjic J=_5 Hz
and 8 Hz, 1H, QlactamH 7.87, 1H, CH 9.26, b, 1H,

NH 9. 84, pl@psesgargsqmratgd.qThqptgplcgghasglswsheqwgb HaQ, dpgq:hovg.]gazsg‘ apd ¢ J- 5

Hz, 3H, ¢ ~c S ) n arhe B 00
m ah N'\%_{gf_@l’vzrﬁ é%g\/agol?htgcp?ff ?é)_hgl?arttﬁygliﬁlfun]& &E@dﬁaﬁd illL*JZX/Ihr% Ci:.Hgbt ;'?h 35 ) g

J=5 Hz, 1H, QlactamH 5.65, part of dublet, 1H Case 680381/ AlBCK/ 9870
S, bl ooyl 02 o il s ol
5 10 20 ~mcthyl 3-nitrosoimidazolidine-2-thion is obtained from 1-mcthyl-mndazolldmc-2-

thion, -

3-nitroso-1-propyl-imidazolidine-2-thion is obtained from 1-propyl-imidazolidine-2-

thion, . »

4-methyl-1-nitroso-imidazolidine-2-thion is obtained from 4-methyl- imidazolidine-2-

25  thion, and
4 ,4-dimethyl-1-nitroso-imidazlodine-2-thion is obtained from 4,4dimethyl-

imidazolidine-2-thion.

30 "H-NMR-Spectra of compounds (Ex. = Example)
in DMSO-d¢if not otherwise stated

Ex.1: 3.58 and 4.64, AB-quartet, J=18 Hz, 2H, S-CH;; 3.68 - 4.10, m, 4H, N-CH,;
5.34, d, J=5 Hz, 1H, R-lactam-H; 5.81, d, J=55 Hz, 2H, CH,F; 5.95, dd, J=5 Hz and 8
35 Hz, 1H, R-lactam-H; 7.87, s, 1H, CH=N; 9.11, b, 1H, NH; 9.85, d, J=8 Hz, 1H, NH



15 20 25 30 Ex J=7 Hz, 3H, CHB: 3. 14, s, 6H, N- 01 3: 3. 30- 3. 53, b 886 2002
Hz, 2H, M@qeﬁ3@8§éﬂ@§$é98§’061 part o#9 AB-quartet.J-18 Hz, | H S CH:

. 70- 4. 20, m5H 4H of N-CH2 and 1H of S CH2:5.28,d, J=5 Hz,|H, QlactamH
.79dJ55 2H, CH2F; 5. 95, dd, J=5 and 8 Hz, | H B IactamH

.94 s, 1#*@%%\?%43@ %9§Lﬁﬂr¢fé\1@ﬂz@nﬂu@ PES-CHzndBH 96%5132,3,51 =5 Kz, N- CH3,

. 5;‘;4?1 CH2; 3.70 -
. 18 m @Hg o 5?82 ?I%LH OQEFQ%(II@-S ﬂ;aﬁgﬁlﬁz}{ﬁéﬁ ﬁs-l QI actam H;
.79, d, lactam%7lélo_2,,s,12fﬂﬂ€}@lb1;8 345b, 811, NH8.97:b51Hy NEh 9. 85, idz J=81Hz, B MEE am H,
.92, s, 1H, CH _N, 8.32, b, 2H, NH, 9.84, d, J- 8 Hz, 1H, NH Ex.87:
.12130m6HCH330953HN—CH3332420m1C]—|8H0f N-CH2 and 2H of

a-z 04235821%23}'3 52 an<54J52t ABIth?ﬁrkS At b8 HZ, 25, §m331€55 ﬂiz:RIZH-ICNZCEH J5959 : iH Nﬁ
an ct am ,

Ex. 88: 0. séH&e Hsﬂ acpampet; %?PQ @B}m 81[“%95 9421:1‘12}1 %HZ“&J %ﬁﬂ s,
[:\;Fg;lg g 1%) fz la%tggp}l mg&%&%% GG tomp¥d; 7. mw& ﬁumgt @gl-argnﬁﬁc , 1H

- 0 ,
I R R BRI o IO S mfg e, 1
QlactamH, 7.94, s, 1H CH N 8.30, b, 2H, NH 9.84, d, J- 1H NH

Ex.89: 3.28, s, 3H NCH3: 3.42 - 3.72, m SH 4H of N CH2 and 1Hof S- CH2:
3. 9010 4.E304: 297,9h)=5Hzo$HNCHs3 86, @nd f.55¢ AB-quaptet, 3= 1Hz 2HS-CHay 1H

|2t am 30 3039, néart -8, s BT, Bigium il 913, Yes o) B, 11

Ex. 90: 1.GHF, 56124, Ja5 Miand}£8 Ky, tHBlactapr-Hp7.88, s, dH], GHENS 8R30b2 and 3H of

557, o b7l ghnd e ozsih SENGTORs LISl i Mg o S0

J- 5Hzand8Hz 1H, 8-lactamH, 7.91, s, 1H CH=N, 8.31, b, 2H NH 9. 84,

S oS bl SRR O SRR B NER D S0l BB B 20 O

of AB- quainidesH &FBBCHZ, 4.44,part df AB-Gixkitet 022 8 Ghs e F8 RS, S805AK] 5840, 52 CH2;

520 e ST 355 SR 0 R el e, 0 ®

1H, NH EXa&2m{ldi A0 505 1 EY, OPIaN; &347isX2H BlH; 91872 @, =8 M, 1M NBH, CH3; 2.94, d,
J- 5 Hz, 3H, N5CH3 3.30 - 3.70, m 2H, 1H of N-CH and 1H of S-CH2; 3.90
- 30 m 2H N CH2; 4.49, part of AB-quartet, J-__ 18 Hz, 1H, S-CHZ; 5 31
d, 3‘2,0_5 H¥e: dLkb - @9‘2354 am t‘bH 5:yZl%prc£1{> 2]5(5352'5'4 mzh‘H @HZE 3@19441d 4d519 J=

and & Hz, iH, $-1actam H H, 53 f—l 8.6,d JS
Hz, 1H, N-B-goamet,J=i8 Hz,2IR SI-EHz,ﬁI-J? 0 WlﬂﬂmEiHQE‘CIﬂz,@ﬂ,di, ] %531‘%, H, 831, cH3;

éf 7& C'lﬂ%ctaml 2ﬁ79%&%aﬁ% 18, CI-12F95895 "Bd ?—%H‘z\'ghﬁj $1251H, 8 65, m 4H 2H

lactam-H; 7.88, s, 1H, CH_N 9 85 d ] 8Hz 1H NH

PNn,hoONOTW

25 Ex.7:3.38-4.18,m, 17H, 16H of N-CH; and 1H of S-CH;; 4.60, part of AB-quartet,
J=18 Hz, 1H, S-CH,; 5.32, d, J=5 Hz, 1H, R-lactam-H; 5.80, d, J=55 Hz, 2H, CH,F;
5.96, dd, J=5 Hz and J=8 Hz, 1H, B-lactam-H;7.92,s,1H, H=N;8.30,b,2H,NH;9.86,d,
J=8 Hz, 1H, NH

30 Ex.8:3.45-3.70, m, SH, 4H of N-CH; and 1H of S-CH;; 3.72 - 4.10, m, 4H, N-CH,
and O-CH,; 4.59, part of AB-quartet, J=18 Hz, 1H, S-CH,; 5.32, d, J=5 Hz, 1H, £&-
lactam-H; 5.80, d, J=55 Hz, 2H, CH,F; 5.96, dd, J=5 Hz and J=8 Hz, 1H, 8-lactam-
H; 7.90, s, 1H, CH=N; 8.33, b, 2H, NH; 9.86, d, J=8 Hz, 1H, NH

35  Ex.9:1.20,t,]J=5 Hz,3H,CH;;2.90-3.20,m,4H,N-CH,;3.40-4.10,m,7H, 6H von N-CH;
and 1H of S-CH;;4.60, part of AB-quartet,J=18 Hz,1H, S-CHj;5.30,d, J=5 Hz, 1H, 8-



4.35, m 2H N-CH : part of AB-quartet, J.18 Hz, 1H, S cH; 148 SEP 4002
J- 5 Hz, Ca.&aG@OB&UMlﬁ@/%ﬂ?s d, J=%9 Hz, 2H, CHzF; S.80, dd, J=5 Hz and
.8 Fz, 1H $ lactamH 8.0, s,/ 1H CHN_8.28, b, 2H NH 9.78 d, J- 8 Hz,
1H, NH 15 Ex.94: 1.28, 6 Hz. 3H, CH3; 1.70 -1.92, oH CH2-C 2.72
Db, " plactaba s Gl 8 S22 ZFECHSE:S 3 dekd=s His wvd 50kl 1khch netagt b O and 1H

S oo, 5 1897 1y OEG 820 YR, 00, PR A UG Y,

$-lactamH, 5.78, d, J -55 Hz, 2H, 20 CH2F; 8.07, s; 1H, CHN, 8.27, b, 2H,

N, % TanfaolZad, B g Yk SR, HORCEIRL 0OR, Tl dingkrdBngy 3,

AB- sys§ e Hibf-S4CHz; 461}, phdr ¢izAB-ghartéd [38;HE 118 S-Chly 5=, Idz J=SLHz, $H] Rct am H;

T creh gt § Bcdes din b 596 S Sttt HE AT Bl T ©

2. 84, s, 3HHN7@G 5, B3 0HaNg 848136, A1B; Eﬂ@ﬁ@t&ﬂ,d} ESPHEZRINE CH2; 3. 76, b, 2H, N- CH2;
519dJ5HzIH $l actam H; 5. 78, d J55H22HCHZF592dJS
HzIH$IactamH80651HCH=N30Ex97 3.17, s, 3 H NCH3; 3.8, s, 3

H N CH3; E§1653@@db42125N cﬁ@z,miﬂs »; mlﬁﬂ?ofMLC}gldndSi—ﬁbﬁs c${228 d, J=5
Hz, 1H, $-lactam bk J- " 2H  CH2F: and 8.1

Hz, 1M 83178cthabi.Hn, 4Hd§ Cléz, 4352§P8“H>£A3mmr°ﬁda$§812elﬁs S*ﬁféq“d J=2.8 Hz,

1H, imda "iH8E f)ajctarﬁ-H in 3 QE;NSS 21,90, 1,P:5.84,1dd; =5 ﬂﬁ'anwz—gﬁz Case
G30381/ Al CK/9870 b. 3H, CHZ- C

3. 34, b, 2HIN, @H@ct@méé %ﬂ% mlﬂb%lﬂf@a%éb 2111:1@*1}%82# J58 I:hle Ne
3.68-4.10, m 4H, N-CH2; 5. 13,d, J=S Hz, | H, QactamHS?I d, J=S

Hz, | H | 3-1 actam H; 6. 64, s, 1ch|azole H; 97, s, 1H, CH-N S Ex.99 (in
D20): 3. 4Bx3263.96 BJ—ZIZJ—NEEHNW éﬁ&,kaHfZEmCﬁzmddﬂngH N—CH2;

g gg P%rtj%fé ﬁ?&uar‘h&é\]l act 4%#%%8#‘%%‘{:&] g#n azo ésﬁﬁﬁ%égagt?

CHEN Ex. 1045 Hz, 118, 8-Jaitain-Fg 5382, G{ps 53, H5, 25, 3HI; 6192, dd AR S HEsndj=BH2ZH of’

e |1 & oibt ST 1Pl AR A R PR Rk el g art €, 218

Hz,IH i~-1lactamH 6.6S,s,|H thiazole-H 7.14,b,2H NH; 8. 14, s, 1H, CH N;

o2 Loty 8 et e S .5, VAR, Pl e 0

4.30,20m 2B, NB%nc§]3§Hz§i2HJS -CES; Bis8 -U-h4,@h | 43¢, 4CHY; 52188, J45, HJ =SS Hz,

20 abort 18 Wagtens 30, 5200, B il @A 48 b o Zg bl c 8+ N

8.34, b, RickanlNH; 88474, 118, CHEN; 8ldal\b, DHERH; 9,771 d, I8z A8NHd, J- 1H,
NH 20 Ex.102: 3.4S-3.97, m 9H 6H of N-CH2 and 2H of O CH2 and 1H of
S-CH2; 4.43, part of AB-quartet, J- 18 Hz, 1H, S-CH2; S.32, d, J=S Hz;

1H, QlaCEﬁrmHBFroBmeCHzSSi@b 2&%&53%9&4@1 AJB- gretg -ﬂnmz8 Hz,
1H, f3-1lactamH; s, 1H NH qém 1H, NH 28

N
Ex. 1085 32H.% %3@364 15.an%1; @étofthHz ‘and 2K of QﬁHzBSémzd Js Hez, 1H, 4H,

N- CH2; s . 1 9 f 2kl CHZF; 5. 95,
e ES ctﬂm}i 557#41 )2 ﬁI-QiFICCPiQF@%SinJ sde& ?_.H%t}i?l—l'i'dz_ll:HN, gind A

9. 83, d bactansHﬂZ 871H IW&EN, 2@4, d:]_I=§(HZ,rhI'IQ1]H CH2-C 3.33. b, 4H N CH2:
‘3. 50 and 4. 745, AB-quartet J- 18 30 Hz, 2H, S-CH2: S.28, d, J- S Hz, 1H
QlactamH S .77, d, J- SS Hz, 2H CHZF; 5.94, dd. J- S Hz and 8 Hz, 1H,
Q | act am Bx.18: 3(30 H3(8m1_2ﬂh1,o1f8H}f:N-<3ﬁdamd—2Hfof|Q4CPh anQ’ZHaof SEHaNM259. 85 d,

J- 8 3. 4M=sNb, 11, B-lactam-H; 5.79, d, J=55 Hz, 2H, CH,F; 5.75, dd, J=5 Hz and ]=8
Hz, 1H, 8-lactam-H; 8.15, s, 1H, CH=N; 8.26, b, 2H, NH; 9.77, d, J=8 Hz, 1H, NH

Ex.16: 1.18-1.50, m, 2H, CH,-C; 1.68-1.98, m, 3H, CH,-C and CH-C; 2.70-2.98, m,

2H,N-CH,;3.10-3.38, m, 4H,N-CHy;3.53 and 4.53,AB-quartet,J=18 Hz,2H,S-CH;
35 3.62-4.15,m,4H,N-CHy;5.30,d,]=5 Hz, 1H, 8-lactam-H; 5.77, d, =55 Hz, 2H, CH,F;

5.93,dd,J=5 Hz and J=8 Hz,1H,8-lactam-H;7.88,s,1H,CH=N;9.83,d, ]=8 Hz, 1H, NH



Ex.105: 3.11, b, 2H, N-CH2; 3.51 and 4.39, AB-quartet, J.18 Hz, 73 ggp:HggUZ
3S 3.60 -Ca3e 0530381/8HBON/98E0 S. 30, d41J=S Hz, 1H,13-lactamH S.7

.J-SS Hz, 2H, 1 8 SEP 2002 Case G30381/ A1BCK/ 9870 54 CH2F; 5.96, dd, S Hz
and 8 Hz, 1H, $-lactamH 8.12, b, 2H NH 8.28, b, 2H, 1H of NH and 1H of
CH=N, 8.70, b, 2H, NH, 9.82, d, J=8 Hz, 1H, NH Ex. 106: 3.56 and

& 4% 45 Wep2da0Thaolk, S AR 1 AP A uliaH B el a0

= 26H;ngrufp8-quan&,ﬁ,1$+mqwmaraﬂz,szs&d S,SBS:]d,lHyﬁ-ildttaﬂFN T8.BP5D, ng HZNH;
1H, NH Eﬁﬁ%* Gy g?%ﬂf‘m%gz n&f@‘éfz“% H‘:iﬁq’gﬂ%izl’ingﬁfﬁdof S CH2:
S B D e Jos ot At 1 1 8 Lot am fr 8 73 T 5H O
9:87:d:J33i|§ZIﬂ!P'NFPC éx%d’s? gﬁizlﬁ Tg’ﬂglazl%h @30?42 q, J=7 Hz, 2H, N- CH2:
3.51 and 4.38 AB quartct, J=18 Hz, 2H S Gr2; 3. 60-3. 90, m_ 4H N-CH2: 5. 32,

d, J=5 Hz, 1H, $-Iact H 5.81, 15 -5 2H, CHZF;, 5.9S.  dd, J=5 Hz
a5 r Bk 340 naoam Pty Sbhof G Chiy ind g of Nelethand TH ok $:CkEs 3780, b 111

NH, 9.86,4 92 n:l fﬁ-ﬂ'ﬁ CHif4. N*jaailt?of% qﬁan&g_lmfﬂ-@&}% 5982, d%}l 53Hz Nr CH3

3.51 and 4 uar f et
5. 30,10d, liisﬁlqztamt s 579, del=dh ik, 281,76, Ry 5,965 ddglaHz QMJMF, 1120@-5 94 " dd,

75, " M Moy i Tag At i bRl B SRR 1 O

J:(7sz,3HCH314S-170m2H CHz-C, 3.25 - 3.40, m 2H, N-CH2; 3.51
4. 39 3. 25
550, o, LS b+ g3y sl e o B S TR a70 o AR QR %3
Hz and 8 528, d &S wlaﬂtﬁmdthmﬂ—l,%n,m,]ﬁ-ﬁ HxHHSCHIF; $93,1dd, J€HHxand. 77, b,

1ot 3% %%@qﬁaibﬁgé‘f i 4 gg%ﬁ%ﬁ??i? %%%%}slbcﬁfl M5030

3. 90, m4mwca4a,&mam3mmmwwbc&ﬁ,smo, d, J=5 Hz, 1H $-lactamH 5. 78,
d, J= 55 Hz, 2H, CH2F; 5.94, dd, J=5 Hz and J= 8 Hz, 1H, $-lactamH;

8.32, b, 2H NH 8.66, s, 1H CH=N, 8.78, b, 1H NH 9.86, d, J- 8 Hz, 1H,
NH,  12. 84Ex.30: 2180 -3b2, 4 H, D-CH, 134 21, 428, 33, S 4DNECPR amd AH é#5-aH,N\- CH2 and

2H of 'S-CHp; 4. 67, 35 2H N-CH 5. 21 d J= LH, $-]actam .d, J=55
o OH, G o ook i 1 S bl i 15 B8R 5 75, &
8. 54 29, 1H=-CHEN, 81 8O0H0F; -84, ke, Jl=I5l B hind (35192, (30,884t M BGHY. 88, 601 BB CH=N;

8.29, b, 2H,NH; 9.32, b, 1H,NH; 9.85,d, J=8 Hz, 1H, NH; 10.16, b, 1H, OH

Ex.21: 1.59, b, 4H, CH,-C; 2.80, b, 2H, N-CHy; 3.32, b, 2H, N-CH; 3.53 and 4.53,
AB-quartet, J=18 Hz, 2H, S-CHy; 3.68 - 4.12, m, 4H, N-CHy; 5.24, d, J=5 Hz, 1H, &-

25 lactam-H; 5.81, d, =55 Hz, 2H, CH,F; 5.80, dd, J=5 Hz and J= 8 Hz, 1H, &-
lactam-H; 8.0, s, 1H, CH=N; 8.31, b, 2H, NH; 9.80, d, J=8 Hz, 1H, NH

Ex.22: 3.35,b,2H, N-CH,;3.42-3.62,m,3H,2H of OCH, and 1H of S-CH,; 3.65-4.10,
m,4H, N-CH;;4.46,part of AB-quartet,J=18 Hz,1H, S-CHj;5.31,d,J=5 Hz, 1H, £#-

30 lactam-H;5.80, d, J=55 Hz, 2H, CH,F; 5.94, dd, J=5 Hz and J=8 Hz, 1H, £-lactam-H;
7.86, s, 1H, CH=N; 8.30, b, 2H, NH; 9.60, b, 1H, NH; 9.84, d, J=8 Hz, 1H, NH

Ex.23: 1.28,b,4H, C-CH3;1.52,b,4H,C-CH;;2.76,b,2H, N-CH,; 3.25, b, 2H, N-CH;

3.50 and 4.45,AB-quartet,]=18 Hz,2H,S-CH,;3.62 - 4.10, m, 4H, N-CH,; 5.30, d, J=5
35 Hgz, 1H, 8-lactam-H;5.80,d,]=55 Hz,2H,CH,F;5.94,dd,]=5 Hz and J=8 Hz,1H, -

lactam-H;7.85,s,1H,CH=N;8.10,b,3H,NH;8.30,b, 2H, NH; 9.84, d, ]=8 Hz, 1H, NH



1 8 SEP 2002 Ex. 113 (di ai sostereonenic m xture): 1.27, d, J-__6 Hz] BSEP 2002
CH3; 3. 2(Case &-3B81MA1/BAK/98 10 15 20425 30 35 CH, 3. 52 and 4. 37

. AB-quartet, J-_18 Hz, 2H, S-CH2; 3.75 - 3.92, m 1H, 1H of NCHZz '4.08 -

4.30, m 1H, 1H of N—CHZ; S.29, d, J=5 Hz, 1H, i;-lactamH, 5.79, d,

J-__ 55 Hz, 2H, CHzZF; 5.93, dd, J-__5 Hz and 8 Hz, 1H, B-lactamH 8.29, b,

2o P st St dipthn Jo e o PR B R AT s
He_and 10,0 oFg-GHi.D0 b, m4HRGICH e 55| Qark F BB G AT LD, 1H, STHS. 5 He

o o AT T8 B LRSSl B Sl N |,

H NH sEx.Hl9H :R-lﬁcramS’H98 09}45 L3, Grf 8.30Hb a1, NH; ofg1iNgHR-8ae, @ 19l O CH2
and 1H of SCHZ, 0, N'CH2; 4.43, part of AB quartet, J. 18 Hz, 1H,

S-CHZ; 5.31 d, J- 46HZ 1H, QIactamH S.80, d, J-__55 Hz, 2H CHZF

5. 94, dd EJJZL24926 k*%oa&dsﬁ mﬁmﬂdﬁi Qfd ﬁ%@@”tdh %éﬂl4 35, #‘12% 9. 86,
d, J- (1n-D d) 73 s, 3H,

N-CH3: 3 <58~I-CP9 anﬂ 4Hrpf @HSHzH 3%, m:mzﬂérﬁaaxm bﬂSSHJGHZ'L 83C1713, 5 16, &9, m 2H,

N-CH2; 3.9 uakbhe S- CHz

5 20 o JSHAIE Blahinth s 78 M 1=R0k, o, CRLAVE R, jI5 4R ik 1RIR, > DT

s, 1HO t hikhzblagtamy-Hy 89@,, s, s H,1GH=N58.28, bx2H1 W97 620j=8 Bz 1, NH 3H, N- CH3;
3.29, s, 3H NCH3; 3.S0 - 3.72, m 3H 2H of NCHZ and 1H of S-CH2; 3.75 -
3.89, m 2H, N-CH2; 3.97, part of AB-quartet, J -18 Hz, 1H, S-CH2; 5.22, d,

J.5 Hz, IEBx.26:~%. Bﬁ,Gt,éH} BH;5348,- 4015, du,5HizgH 0FN-CQH: aod 4k of S-CH24.74, 1H

t hi azol e- H; 7 1 6 )

3.30, s, P& ok aft%t Ljﬁsq{_%q%g% %ﬁgz’ﬁ(ﬁffms% é:%gé?%a’ﬁm ERN %—12 3. 76 -
3.91, m I'ilSI—N-Q‘.HZ,CH;fQJS oqydd] J=3t HABAd §+8 Flz, 1HR-1Rtdrdi-H; 7490, S;IIHZ 5.22, d,
J=5 Hz c 5 55 H, CHZF; 5.83, J=5 Hz, 1H,
1 31 det arﬁﬁ‘Nﬁ %,’ 5328?#’ %i&ﬂ’lE}(Oiﬁi_?b’ lé'li_"zﬁsz 4H, N-CH2-pi perazine; 3.52
- 4.30, m 10H, 4H of N CH2pi perazi ne and 4H of N-CHZ-i m dazol e and 2H of
S-CH2; 5.29..d, J H, 0 03 9870 56

| act am HE%2%o0. 16 € _J?'Jl_%ﬁv -ﬁ'z‘ CISH 3. %ﬁ*ﬂjEE}é Sﬁd&ﬁ\llg gé.-@l?&%

B-lacta ua?tc:§818Hz AHH-CRHBl6s8 4.18 19,,4}@,,N2ttHz,l‘5F30 Q, [82H H g 8 Hz 1

A A B 20 i 8Lspster pomr kX die) 1] twdéﬁel%ﬂsmw{ m 2

N- CH;203. 528And 14, &’Hén,vs.zéi, R 2HBMNH; 8.68, b, 1H, NH; 9.84, d, J=8 Hz, 1H, NH
Ex.28: 0.87,t,]=7 Hz,3H,CH3;1.55,h, J=7 Hz, 2H, CHj; 3.24, t, J=7 Hz,_N-CHz; 3.52
and 4.54,AB-quartet,J=18 Hz,2H, S-CH3;3.65 - 4.12, m, 4H, N-CH,; 5.30, d, J=5 Hz,
1H, 8-lactam-H; 5.78, d, J=55 Hz, 2H, CH;F; 5.93, dd, J=5 and 8 Hz, 1H, R-lactam-

25 H;7.87,s, 1H, CH=N; 8.29, b, 2H, NH; 8.68, b, 1H, NH; 9.84, d, ]=8 Hz, 1H, NH

Ex.29: 2.90-3.05,m,2H,N-CHy; 3.40 - 4.18, m, 15H, 6H of N-CH, and 8H of O-CH,
and 1H of S-CH,; 4.535, part of AB-quartet, J=18 Hz, 1H, S-CH,; 5.33, d, J=5 Hz, 1H,
R-lactam-H; 5.80, d, J=55 Hz, 2H, CH,F; 5.95, dd, J=5 and 8 Hz, 1H, R-lactam-H;

30 7.90,s, 1H, CH=N; 8.26, b, 2H, NH; 8.77, b, 1H, NH; 9.82, d, J=5 Hz, 1H, NH

Ex.30: 1.72-2.02, m, 2H, CH,; 2.54, s, 3H,N-CHj; 2.94, b, 2H,N-CH,; 3.34-3.64, m,
3H, 2H of N-CH; and 1H of S-CH;; 3.70-4.10, m, 4H, N-CH,; 4.55,part of AB-
quartet, J=18 Hz, 1H, S-CH;; 5.30, d, J=5 Hz, 1H, 8-lactam-H; 5.80, d, J=55 Hz, 2H,

35 CH,F; 5.92, dd, J=5 and 8 Hz,1H, 8-lactam-H; 7.87, s, 1H, CH=N; 8.28, b, 2H, NH;
8.88, b, 1H, NH; 9.84, d, ]=8 Hz, 1H, NH



4.39, AB-quart et Hz, 2H S-CH2; 5.31, d, J=5 Hz, 1H, B-I act

5.78. d. 55;-#9381#11/3@1@?87(5 94, dd § 5 Hz and 8 Hz, 1H, B-| ac?gﬂml-sl—ll:-;P 2002
.8.28. b, 2H NH 8.41, s, 1H CH=N 8.78 b, 1H NH 9.1S, b, 1H NH 9.84
d, J- 8 Hz, 1H, NH 10 Ex. A 3.38 - 3.58 and 3.60 - 3.80, m 4H, N CHZ Ex.

B (in CDCI3): 3.60 - 3.75 and 3.76 - 3.92, m 4H, N-CH2; 7.22 - 7.48, m

4H, 3H of t SHNY, t 15 Ex.
C 1.39O FB’ggaf S%OSC?azg}g,ci—U?%égnd 3. 24;1_1 ’%2?512 3?3) %milz Eg'féﬁ%g sI7C3 78,

m 8H, N-4HR ABxquakret,j=i STAGRH, §-@dy;3462-4112,h,6H,41B6f N@Hz add 3H of@x, J=7 Hz,

2H, - H 3 3¢ 40 68 Jm
an N GoTes s el P £ 77, dj- 53T 2 cRL SRR, 125 3 e

Hz, 28, CHE; GlactanH, 803, SHHNCERBY 8301 b, 2H, NI 978042l, [2 B HAHELNHS. 48 -
3.7S, m 4H NCH2 Ex. F (in D20): 1.68 -1.90, m 2H, CH2-C, 3.08 - 3.32,
m 4H, NCHZ 3.42 - 3.70, 25 m 4H, NCH2 Ex.G (in D20): 1.70 -1.90, m
CHZ- G, 2.1xX332:51.8943.10\m(2#3,C1B,; 2195 5,681, RECHIB. 00F3 .1 Syn BRI, N3 CH); 3. 33 71348 m 4H,

N oo 3 o RO dna d sts ] bt b B Dl mat NG i 2

3. 82 - 4. 5)@0 dg&sﬂi 1P¥RGER A BH 79 aJl.-wH@Q@I aHzFfs 9122ddcﬁ5§lda '3.57, s,
3H, 5 and 6. 99, AB-quartet, J=2 SEP §002 Case

G303811)/ Alfé!am%lrw 86,5, CRI=N; 3@2@1'1@*5808531’6&1 N{'I 534, 3 He Bly and 1H v
N-CH2; 3.1 t, J=10 Hz, 1H, N-CH2; 4.14, m 1H, NCH5 Ex. L: 3.61, q,

J- 5.4 Hz and 10.3 Hz, 1H, N-CH, 3.87, s, 3H OCH3, 4.10, t, J-_10.3 Hz,
1H, N-CH2; 4.56, g, J.5.4 Hz and 10.6 Hz, 1H, NCH2 Ex. M

3.33-3. S 17002 A @9?-'31?? Nlﬂ*@ﬂﬁo@@ﬂé}f% EI115H" P‘s@ﬂ% 10 Ex. N
3.40 - and'gGG- 73797, III\II-CHZ 8 ° CH aromati c;
4 10- 4.35,m,2H,0-CH3;4. 65,part of AB-quartct,J-lS Hz 1H S CHz, 5 27 d J=5 Hz,

15 1H, R-lactam-H; 5.78, d, J=55 Hz, 2H, CH,F; 5.82, dd, J=5 u 8 Hz, 1H, 8-lactam-H;

8.24, b, 2H, 1H of CH=N and 1H of NH; 8.32, b, 1H, NH; 9.77, d, J=8 Hz, 1H, NH

Ex.34: 1.82 - 2.02, m, 2H, CH3; 2.55, s, 3H, N-CHj;; 2.88 - 3.02, m, 2H, N-CH,;

3.48 - 4.22, m,"12H, 8H of N-CH, and 2H of O-CH; and 2H of S-CH,; 5.27, d, J=5
20  Hz, 1H, R-lactam-H; 5.78, d, =55 Hz, 2H, CH,F; 5.82, dd, J=5 and 8 Hz, 1H, &-

lactam-H; 8.10, s, 1H, CH=N; 8.28, b, 2H, NH; 9.78, d, J=8 Hz, 1H, NH

Ex.35: 1.82 - 2.08, m, 2H, CHy; 2.85 - 3.10, m, 4H, N-CHy; 3.38 - 4.22, m, 14H, 8H
of N-CH; and 4H of O-CH;, and 2H of S-CHy; 5.17, d, J=5 Hz, 1H, 8-lactam-H; 5.80,

25 d, J=55 Hz, 2H, CH,F; 5.82, dd, J=5 and 8 Hz, 1H, R-lactam-H; 8.08, s, 1H, CH=N;
8.27, b, 2H, NH; 9.75, d, J=8 Hz, 1H, NH

Ex.36: 1.82 - 2.12, m, 2H, CH,; 2.77, s, 6H, N-CHj3; 3.00 - 3.22, m, 2H, N-CHj;

3.45-4.12, m, 12H, 8H of N-CH, and 2H of O-CHj, and 2H of S-CH,; 5.20, d, J=5
30 Hz, 1H, R-lactam-H; 5.82, d, J=55 Hz, 2H, CH,F; 5.85, dd, J=5 and 8 Hz, 1H, &-

lactam-H; 8.09, s, 1H, CH=N; 8.30, b, 2H, NH; 9.78, d, J=8 Hz, 1H, NH

Ex.37: 2.72, s, 6H, N-CH;; 3.42 - 4.08, m, 9H, 6H of N-CH, and 2H of O-CH; and
1H of S-CH; 4.56,part of AB quartet, J=18 Hz, 1H, S-CHy; 5.30, d, J=5 Hz, 1H, 8-

35  lactam-H; 5.79, d, J=55 Hz, 2H, CH,F; 5.94, dd, J=5 and 8 Hz, 1H, 8-lactam-H;
7.84, s, 1H, CH=N; 8.24, b, 2H, NH; 9.77, d, ]=8 Hz, 1H, NH



"7.1S- 7.40, m 2H CHaromatic Ex. O 2.85 d, J.5 Hz, 3H, CH3: §.84§E-P 2002

3.56 and Gs6S-30381721/BEK/2870 N-CHz; 8448, d, J- 5 Hz, 1H, NH 15 Ex. P (in
.DzO): 3.41 - 3.81, m 16H, 8H of N CH2-pi perazine and 4H of N-CHZ i m dazol e
and 4H of NCH2 Ex. Q@ 3.35 - 3:58, m 4H, N CHZ-im dazole; 3.60 - 3.72, m
4H, 2H of N—CHZ and 20 2H of OCH2; 7.14, b, 2H, NH2 Ex. R 1.24, t, J=7

e ot i S asop bk a0 o, 88, Ol ooty |
9. éﬁz b, a%ﬁi muzs E5LF3.7084 A0/ mpEEIN-CHg1, 515 parblof ABHRiarft, 3818 1B, 48, m 2H
D20) : éséHz’és%% Jrrngﬁﬁr %gl?f %’H(i:gzg @#%2@&%?{»5%&@% tn

i dagol Ghnam-IZ"iH)fR McﬁH?-HEX s, m SE1=NZ833, bIUHPNEL 8GR, 13130, 376, m
6H, 4H of N azole?néi CH2 35 Ex. (|n D20) 1.78" - 2.00,
m 2H CRIEDb, %8%,4 HZHl p: 3.25 - 3.32, m 2H, N-CH2: 3.45 -
3.71, m 4H, N—CHZ i mi dazole Case G30381/ A1BCK/ 9870 58 Ex. W (in D20):

3.07 - 3.29, m : 3.45 - 3.69, H of N-CHZ i nidazole and 2H
of N CH2; Exa39;e3ZO,QJqé&ﬁHWG%QSER%@MWﬂn of%CH@, m 20H,

N-CH2 an n91giﬁéféﬂ %.34 BaJP%P)xB q]ua?tQ% =15 P’§P1H'§-c1212,5 z@'ﬂ%y-% H} 14, & 2 00 m

3H, CH2- 7T -
OH, NOCHJactan#%5.7831,B65 Hy, ZHH:H»E,SPIQ, ddi,JSSHZ @d@meaﬁlacwn-H H 898 10 -

5 71 g sobth SRR et iR 8.5y, ks P 4 Nipo b, Wgedtha !y, arommti ¢
3.28-3.72, m 12H N-CH2 and O CHZ: 8.09,t, J=6 Hz, | H, NH, 8. 86 b, 1H, NH
Ex.40: 2.65-3.05,m,2H,N-CH,;3.25-3.45,m, 2H, N-CHy; 3.54 and 4.55, AB-quartet,
J=18 Hz, 2H, S-CHy; 3.65 - 4.12, m, SH, 4H of N-CH, and 1H of O-CH; 5.21, d,
15 J=5 Hz, 1H, 8-lactam-H; 5.79, d, J= 55 Hz, 2H, CH,F; 5.80, dd, J=5 Hz and 8 Hz,
1H, 8-lactam-H; 8.0, s, 1H, CH=N; 8.29, b, 2H, NH; 9.78, d, J=8 Hz, 1H, NH

Ex.41: 2.80-3.20, m, 10H, N-CH;; 3.40-3.65, m, 3H, 1H of S-CH, and 2H of N-

CHy; 3.70-4.05 , m, 4H, N-CH,; 4.45, part of AB-quartet, =18 Hz,1H,S-CH,; 5.29,
20 d,]=5 Hz, 1H, 8-lactam-H; 5.78, d, J=55 Hz, 2H,CH,F; 5.85, d, ]=5 Hz, 1H,8-

lactam-H; 7.93, s, 1H, CH=N -

Ex.42: 1.65-1.92,m,2H,CH,-C;3.12~-3.32,m,2H,N-CH,;3.40-3.58,3H, 2H of N-CH;,
and 1H of S-CHj;;3.62-4.12,m,4H,N-CH;;4.55,part of AB-quartet,J=18 Hz,1H,S-

25  CHy5.29,d,J=5 Hz,1H,R-lactam-H;5.78,d,]=55 Hz,2H,CH,F;5.92,dd,]=5 Hz and 8
Hz,1H, £-lactam-H;7.87, s, 1H, CH=N; 9.86, d, J=8 Hz, 1H, NH; 10.01, b, 1H, NH

Ex.43: 1.20, t, J=7 Hz, 3H, CHj; 3.45 - 4.22, m, 12H, 8H of N-CH; and 2H of O-
CH; and 2H of S-CH,; 5.29, d, J=5 Hz, 1H, 8-lactam-H; 5.78, d, J=55 Hz, 2H, CH,F;

30 5.94,dd, J=5 Hz and 8 Hz, 1H, £-lactam-H; 7.91, s, 1H, CH=N; 8.29, b, 2H, NH;
8.61, m, 1H, OH; 9.84, d, ]=8Hz, 1H, NH

Ex.44: 1.82-2.08,m,4H,CH,-C;2.82-3.10,m,6H,N-CH,;3.35~-3.65,m,3H,2H of N-

CH; and 1H of 5-CH;3.70-4.12,m,4H,N-CH,;4.55 ,part of AB-quartet,]J=18 Hz,1H,
35  S-CHj5.30,d,J=5 Hz,1H,8-lactam-H;5.78,d,]=55 Hz,2H, CH,F; 5.94, dd, J=5 Hz and

8 Hz, 1H, R-lactam-H; 8.01, s, 1H, CH=N; 8.30, b, 2H, NH; 9.78, d, J=8Hz, 1H, NH



15 Ex. AB (in 40 - 3.78, m 4H_ N-CH2-inidazole Ex. AC. 2.64 § SEP 200
2.90, m @ase @3@;&1/@/3@(/98@0 88, m 8M N-CHZ 20 Ex. AD (in D20): 1.46 - t
.1.76, m 4H CCH2-C, 2.82 - 3.02, m 2H, NCH2; 3.08 3.30, m 2H, N CH2;
3.40 - 3.74, m 4H N-CH2-imidazole Ex. AE 3.20 - 3.40, m 2H N CH:

3.42 - 3.78, m 6H N CHz-imdazole and OGCl i2; 8.14, t, 1 H,

J-_ 6 H,
Go- ¢ 1 5E5T 305 T8 e RIS X a0 BHI CEE R & 23 t0 s, T, o1
m 2H N-CI-IZC, 3406 3.58. :mngmH4>H§:H\n7maMiuqfriSdaiggesea<4 1AGm, 4k, DROGH;; 1. 22, d,
4. 18 m iéHP%B 8 pB:ehrEs quM$g AL @ifcﬂ"gg li‘i—f‘m@ﬂ 8% (in
Di 021 aleoI ga =85 Heti2FHOEH,F35 98, dd J=2 Hz andGHz, BB lactam-BE 7. 83;2",3.“7“7 gH._ S
Imm 2H, L CCHRN: it B NP T S0 T N 00 e 70 59 Fx. AJ (in
glv?g}dzl Dlla) Cﬁ:&o _ 4.22 agd 4.28 -9421 f18§ m 4H, I\I-C|—|é+4. gs, s, ?S,HEXC'_%K
El:-ln fD20) Ey.4671.13,t 3#18’@’-3}1 %@09483 %ﬁgﬁﬁoéé{%ﬁnmlg_@{% i azi ne and
3. 50. 3%%53 @l\lgéﬁfzﬁ—ll(?q C&Xl\? nq’fwﬂﬁt%gzzlﬁssm%mglﬂ’%c 7

Hz, 2H NStz Blfblactamtgs. %dﬂh“rﬁ?@% GTEpS .o, 3@\] §Hiza“d1$4PhNH 9. 06,
b, 1H, NH1ﬁX13 lﬁ&hm@{ 8685, ts, 1P-CH=NE 8.30;1b, DHINH, 9463, d)j=88z, 1M 2H, CH2;

3.16, p, J=7 Hz,
Ex.47: 3.20-4.10,m,10H,6H of N-CH, and 2H of O-CH; and 1H of O-CH and 1H
of S-CHa;4.55,part of AB-quartet,J=18 Hz,1H,S-CH,;5.30,d,J=5 Hz,1H,8-lactam-H;
15 5.81,d,J=55 Hz,2H,CH,F;5.94,dd,]=5 Hz and 8 Hz,1H,8-lactam-H;7.87,s,1H,
CH=N;8.28,b,2H,NH;8.68,b,1H,0H;9.47,b,1H,0H;9.84,d,]=8 Hz,1H,NH

Ex.48: 1.18,t, J=7 Hz, 3H, CHj; 3.16, d, J=5 Hz, 3H, N-CHj3; 3.45 - 3.68, m, 3H,
2H of N-CH, and 1H of S-CHj; 3.70 - 4.10, m, 4H, N-CH; 4.29, part of AB-quartet,

20  J=18 Hz, 1H, S-CHj; 5.29, d, J=5 Hz, 1H, £-lactam-H; 5.81, d, J=55 Hz, 2H, CH,F;
5.96, dd, J=5 Hz and 8 Hz, 1H, 8-lactam-H; 7.87, s, 1H, CH=N; 8.29, b; 2H, NH;
8.66, d, J=5 Hz, 1H, NH; 9.84, d, ]=8 Hz,ﬂlH, NH

Ex.49: 1.16, t, ]=7 Hz, 3H, CHj; 1.88 - 2.10, m, 2H, CH,-C; 2.78, s, 6H, N-CHj;
25 3.00 - 3.20, m, 2H, N-CHy; 3.40 - 4.20, m, 10H, 8H of N-CH,; 2H of S-CHy; 5.17,

d, J=5 Hz, 1H, 8-lactam-H; 5.80, d, J=55 Hz, 2H, CH,F; 5.82, dd, J=5 Hz and 8 Hz,

1H, 8-lactam-H; 8.0, s, 1H, CH=N; 8.28, b, 2H, NH; 9.74, d, J=8 Hz, 1H, NH

Ex.50: 1.20, t, J=7 Hz, 3H, CH;; 1.75 - 2.00, m, 2H, CH,-C; 2.90 - 3.60, m, 9H, 8H

30 of N-CH; and 1H of S-CH,; 4.08 — 4.38, m, 2H, N-CH; 4.65, part of AB-quartet,
J=18 Hz, 1H, S-CHj; 5.28, d, J=5 Hz, 1H, 8-lactam-H; 5.78, d, J=55 Hz, 2H, CH;F;
5.84,dd, J=5 Hz and 8 Hz, 1H, #-lactam-H; 8.24, b, 2H, 1H of CH=N and 1H of
NH; 8.37, b, 1H, NH; 9.77, d, J=8 Hz, 1H, NH

35  Ex.51: 1.14,t,J=7 Hz,3H,CH;;1.30-1.75,m,4H,CH,-C;1.88-2.12,m,4H,CH,-C;2.88-
3.10,m,1H,N-CH;3.40—4.22,m,9H,6H of N-CH, and 1H of N-CH and 2H of S-CH;;



"N-CH2: 3.40 - 3.72, 4H N-CH2; 8.30, t, J=7 Hz, 1H NH_9.03, b, 4 JHeppHygq)
15 Ex. AoteaerG-@Qa§1/A3/B§§</9870J =5 Hz, %6, N-CH2; 3.33, t, J=5 Hz, h

.N-CHz; 3.42 3.71, m 12H, 4H of N CH2 and 8H of OCHZEx AP(in D20) :

1.89, p, J=7.5 2H, CH2; 2.61 N- CHB: Hz, 20 2H,

N C2; S 588, qLJ-JHz 3H, B lactam iy &7, 4,35 21 9TN @.H;@Hz&,s Qﬂ dTei bl aps 8 AQ (in

307 5 v B Pl g ok s BEGHINS 7], B SR off, ¢ iy iy

O CH2 25EX AR (in D20): 1.82 - 2.02, m 2H, CHZ; 279 s, 6H, N-CHS; ,3.04

B AS (1 RebRo} BT 4%, By chy Gurisd e b G 2885 1q inglli 1,104\ oo

and 2H of C&; GH3-4.280h, 111, 8H, of W-CH{, and- 1EHBf BOCIand2H 6f O-CHY nd 2H of

1852 12, et G2 254, 1%y ShtaHis i B 50 A LA RS0 AL

g i5n DZ(ZJL: }%P.aﬁé 8-H§-12§,E-Httaﬁﬁrl §Hi8, b,B181H ofBC]rB;N mdﬁlanofwzs&m{ 3.42,
m 2H, : . m 10H, 6H of N-CH2 and 4H of O CH2 ~ 1 8 SEP
2002 wse%%ﬁﬂﬁ%’gﬁ? Ex. AV (in 020) 1.95-2. 20, m 2H, CH2;

2.88,s, 6H N-CH3; 3.12-3.28, m2H, N CH2; 3.38 - 3.50, m 2H, N CH2; 3.58 -
3.83, m 8H_ 6Hof N-CH2 and 2H of O CH2 5 AW (i n Di0)
2. 67, wewm73%9%@¢%@ﬁz@3&0mﬁéﬁ2maﬁﬁm@%Fé@qm,ﬁ&i(in D=0 :

T o A e e
3.218, t, Quartcs,JHiS I‘@IﬂlHNS@liz, 5?2959,1 @iszlﬁ&-lmhm-ﬁa &83; dg=56 Ha, ZHJ- 5 Hz,

ﬁ HCHg CIéIZgErF ﬁ;?y(ddr}ﬂ]f%?—ﬁb a&a gHﬁz 1ﬁS E‘lﬁctam- 4'71 sst- @'# cﬁ.ﬁ28 083b A, m 4H

N e £ Mo 82 o2k NEE 8.9, . 150 NEIZ8.5, 1 901 M9.55, 6=8 1o, 45, NN 1011 o
of N-gH2 and 2H of O CHZ

Ex.54: 1.70 - 1.92, m, 2H, CH,-C; 2.76, d, J=4 Hz, 6H, N-CHj3; 3.10 ~ 3.25, m, 2H,

N-CHj; 3.27 - 3.42, m, 2H, N-CH_; 3.41 and 4.51, AB-quartet, J=18 Hz, 2H, S-CH,;

3.70 - 4.10, m, 4H, N-CH; 5.17, d, J=5 Hz, 1H, 8-lactam-H; 5.73, dd, J=5 Hz and 8

Hz, 1H, R-lactam-H; 5.78, d, J=55 Hz, 2H, CH,F; 7.72, b, 2H, NH; 8.04, s, 1H,

20 CH=N; 8.26,'b, 2H, NH; 8.60, b, 1H, NH; 9.76, d, J=8 Hz, 1H, NH -

Ex.55: 3.04,5,3H,N-CH3;3.53 and 4.54,AB—quanctJ=18 Hz,2H,S-CH;3.68-4.04, m,

4H,N-CH,;5.29,d,]J=5 Hz,1H,£-lactam-H;5.79,d,]=55 Hz,2H,CH,F;S .94—,dd,J =S Hz

and 8 Hz,1H,8-lactam-H;7.85,s,1H,CH=N;8.29,b,2H ,NH;9.83,d,]=8 Hz,1H,NH

]
S d

%25
Ex.56: 3.16, s, 3H, N-CHj; 3.17, s, 3H, N-CH; 3.57 and 4.32, AB-quartet, J=18 Hz,
2H, S-CHj; 3.68 — 4.08, m, 4H, N-CHy; 5.29, d, J=5 Hz, 1H, &-lactam-H; 5.78, d,
J=55 Hz, 2H, CH,F; 5.95, dd, J=5 Hz and 8 Hz, 1H, R-lactam-H; 7.86, s, 1H, CH=N;
8.30, b, 2H, NH; 8.64, b, 1H, NH; 9.84, d, J=8 Hz, 1H, NH
30

Ex.57: 1.21,t,]J=7 Hz,3H,CHj3; 3.10, s, 3H, N-CHj3; 3.48 - 4.10, m, 7H, 6H of N-CH,
and 1H of S-CHj; 4.20, part of AB-quartet, J=18 Hz, 1H, S-CH,; 5.29, d, J=5 Hz, 1H,
R-lactam-H; 5.79, d, J=55 Hz, 2H, CH,F; 5.95, dd, J=5 Hz and 8 Hz, 1H, £-lactam-H;
7.89, s, 1H, CH=N; 8.30, b, 2H, NH; 8.69, b, 1H, NH; 9.84, d, J=8 Hz, 1H, NH

35



20 Ex. BC (in D20): 1.78 - 2.18, m 4H CHZ-C, 2.8S - 3.18, m6H1@\L35322002
3.20 3. 3se @3%81/!}1/@@5/9&?040 -'3.7847m 4H, N CHZ Ex. BD (in D20): 1.20 -
1.60, m 4H CH2-C 180- 220 m 4H, CHZC 298 25 3.40, m 2H N CH
3.42 - 3.72, m _4H, E(|nDZO J- 7 Hz, 3H OCHB;

3. 22, a, Fa&573 Hz30"2+75:Ne‘¢|1i§H23C=4683‘2§268s 1@2 &5@92,301@%\1% (in D20):

3.

3

S

88 . 3 7RG S P A 4t oL LR GER PR Sl ©, 8.
, 3H, N-SCHB d B=BHz, 1, Blactam-H; 5.805d, J¢5@Hz; HAH,F; 3,9, dd, JaS H:HanCNSCI-IZ 35
3 G o gkb PaegB PO U CHANGE S s, R B g v qul T

N-CH 5 3.40 - 3.70, m 6H, N-CHZEX Bl (in D20): 1.22, t, J=7 Hz, 3H, CH3;

N Gre; 3002 %166; 3 Ol 3RO G . (R st Mad g oD vy 51, ©

CH3; 1.23H ofls-61,; m254bhn GHEBGuaite§ =18 Plz 21H, SWCHAH .29}, J€5 He, @B, 8- 3. 20 m

o g7t o) e 2 R P s 1 g5, et %, 2°

2.20, m Agh, CHa- CH-N;¥23,D, 251, NH; 975, dJBH31BPNH 3. 40, m 2H, N-CH2;
3.50 - 3.78, m B6H 4H of NCHZ and 2H of O-CH2; 4.02 - 4.22, m 1H N CH
15 B0 BL (in D20): 1.6S - 1.95 m 2H COH=-C; 3.0S - 3.38, m 8H N CH2;
3.40 3. B1f04903. 65, m
N Oﬁ%dfg(w 4“#@#?6?8 ﬁ;’i’% 2 n’dﬁ%ofﬁb c?ﬁanMﬁ‘E’rﬁs éx—g 4 20;

3. 58, m 4Hhakt EHB-Euart@J=18HH2Y, S-TH 3. 13,ﬁ;7-$kh314{£$+i¢c@n961,§ 73HdlierH3

3.40-3.60_wwoH N & 1H, B-lactam-H; 5.79, d, J=55 Hz, 2H, CH,F; 8.16, s, 1H, CH=N;
8.24, b, 2H, NH; 9.76, d, J=8 Hz, 1H, NH

15
Ex.61: 1.24,t, J=7 Hz, 6H, CHs;; 3.05 - 3.45, m, 6H, N-CH;; 3.54 and 4.55, AB-
quartet, J=18 Hz, 2H, $-CHy; 3.70 - 4.10, m, 6H, N-CHy; 5.29, d, J=5 Hz, 1H, &
lactam-H; 5.80, d, J=55 Hz, 2H, CH,F; 5.96, dd, J=5 Hz and 8 Hz, 1H, £-lactam-H;
7.86, s, lH—, CH=N; 8.28, b, 2H, NH; 9.83, d, J=8 Hz, 1H, NH; 10.89, b, 1H, NH
20 -

Ex.62: 1.90 - 2.14, m, 2H, CH,-C; 2.73, d, J=4 Hz, 6H, N-CH3; 3.00 - 3.20, m, 2H,
N-CH,; 3.32 - 4.10, m, 7H, 6H of N-CH; and 1H of S-CH,; 4.60, part of AB-quartet,
J=18 Hz, 1H, S-CHy; 5.30, d, J=5 Hz, 1H, 8-lactam-H; 5.79, d, J=55 Hz, 2H, CH,F;
5.94, dd, J=5 Hz and 8 Hz, 1H, 8-lactam-H; 7.86, s, 1H, CH=N; 8.30, b, 2H, NH;

25 9.83,d, J=8 Hz, 1H, NH; 10.97, b, 1H, NH

Ex.63: 1.24,t, J=7 Hz, 6H, CH,; 3.05 - 3.40, m, 6H, N-CH,; 3.53 and 4.56, AB-
quartet, J=18 Hz, 2H, S-CH,; 3.70 - 4.18, m, 6H, N-CH,; 5.30, d, J=5Hz, 1H, 8-
lactam-H; 5.79, d, J=55 Hz, 2H, CH,F; 5.94, dd, J=5 Hz and 8 Hz, 1H, £-lactam-H;

30 7.87,s, 1H, CH=N; 8.28, b, 2H, NH; 9.02, b, 1H, NH; 9.84, d, J=8 Hz, 1H, NH;
10.26, b, 1H, NH; 10.89, b, 1H, NH

Ex.64: 1.21,t,]=7 Hz,6H,CH;;3.08-3.30,m,7H,4H of N-CH, and 3H of N-CHj; 3.32

-3.50,m,2H,N-CH,;3.58 and 4.24,AB-quartet,]=18 Hz,2H, S-CH;;3.75-4.10,m,6H,
35 N-CHjy5.12,d,J=5 Hz,1H,R-lactam-H;5.70,dd,]=5 Hz and 8 Hz,1H,£#-lactam-H; 5.78,

d,J=55 Hz,2H, CH;F; 8.15, s, 1H, CH=N; 8.23, b, 2H, NH; 9.75, d, ]=8 Hz, 1H, NH



"Ex. BP (D20): 1.25-1.60, m4H, CHz-C; 1.85-2.18, m 4H, CH2-C 2.93, s, 134SEP 2002
N- CHS3; 25:&0:230383/&13%&{9% N-CH, 3480 - 3.68, m 4H, N CH2; 3. 88 - 4. 10,
.m 1H N CH Ex. BQ (D20): 2.95,s, 3H, N-CHa; 3. 42-3. 70, m 8H, 6H of N-CH2 and 2H
of OCH2 Ex. BR (D20): 3.25 - 3.82, m 12H, 8H of N-CH2 and 4H of O CH2 30
Ex. BS (D20): 1.22, t, J=7 Hz, 6H, CH3; 3.10 - 3.28, m 4H, N-CH2; 3.30 -

mon OB L 13 Y BHENICHLTY,sPUS A% ALENLCRL 18 i ze i = 0%
3.38, m q&hthJﬂ-iQHz,B’ZH,GS-CI'B, 368 . oq,Hp ﬂdmZCHz,@asib dGpeBBz/ 1/ BCK/ 9870 62
oo an, nemTs ok & 15sEER) 2h oFbe S 0g e il i anf RHE, ettt VL

BV (i 8 DZG36, sJ.1H4CI—1..N=781-&,b6H}m;I,’39 87, d; J38{Hy, TH3NBL; 12.55, B2 1H, NEH, N-CHZ Ex.
BW(in DZO: 2.87, s, 6H NOCH3; 3.30 - 3.48, m 2H, NCH: 3.50 - 3.78, m
6H, N-CH2 10 Ex. BX (in D20): 3.55 - 3.82, m 4H, N CH2: 5.00, s, 2H,

O CH2; 7.Ex066 fin DMSOQCH,CEIODE, 3. d0-andt 3EX ABBYia fret) J£0Mz, ZHIOCH); 54, m  4H,

A BRI O N

3H, CH3: h J L t 21 3 40 -
AT 517§Jd’\F] ﬁ.?(HzEXZH,_@ | 5944dd§1ﬁ2512rza§e11351~1z lH *"Z%‘Eﬁ"%ﬁ‘”gg ZI(&;E_ S e

n DZIO_Q1 ,
m 4H0 NGHp7.83, s7aH, Gligy; @Hl\?%:hd b@HeBﬂ(*qNTb 0): 1.22 - 2.00, m
6H, CHZCZBO-308m2H N-CH2: 3.20 3.82, m 10H, N CH2 25 Ex. CC

(in D=O): 0.80,t,J=7 Hz,3H CH3; 1.10-1.38, m2H CH2-C 1.40-1.58, m 2H,
Ex.67: 110 2.20, m, 8H, CH,-C; 3.12 - 3.40, m, 1H, N-CH; 3.55 and 4.55, AB-

quartet, J=18 Hz, 2H, S-CHy; 3.65 - 4.18, m, SH, 4 H of N-CH, and 1H of N-CH;
5.23, d, J=5 Hz, 1H, R-lactam-H; 5.79, d, ]=55 Hz, 2H, CH,F; 5.84, dd, J=5 Hz and 8
15  Hz, 1H, 8-lactam-H; 8.10, s, 1H, CH=N; 8.27, b, 3H, NH; 9.82, d, J=8 Hz, 1H, NH

Ex.68: 1.10 - 2.20, m, 8H, CH,-C; 3.18 - 3.40, m, 1H, N-CH; 3.55 and 4.59, AB-
quartet, =18 Hz, 2H, S-CHj; 3.68 — 4.20, m, SH, 4H of N-CH; and 1H of N-CH;
5.21, d, J=5 Hz, 1H, R-lactam-H; 5.78, d, J=55 Hz, 2H, CH;F; 5.80, dd, J=5 Hz and 8
20 Hz, 1H, 8-lactam-H; 8.07, s, 1H, CH=N; 8.26, b, 3H, NH; 9.77, d, J=8 Hz, 1H, NH
Ex.69: 0.88, t, =7 Hz, 3H, CHy; 1.40 - 1.70, m, 2H, CH,-C; 3.30 - 3.48, m, 2H, N-
CH; 3.53 and 4.55, AB-quartet, J=18 Hz, 2F, S-CHy; 3.65 — 4.08, m, 4H, N-CHy;
5.29,d, J=5 Hz, 1H, 8-lactam-H; 5.79, d, J=55 Hz, 2H, CH,F; 5.93, dd, J=5 Hz and 8
25  Hz, 1H, 8-lactam-H; 7.85, s, 1H, CH=N; 8.29, b, 2H, NH; 9.84, d, J=8 Hz, 1H, NH

Ex.70: 0.90, t, J=7 Hz, 3H, CHj; 1.48 — 1.72, m, 2H, CH,-C; 3.16, d, J=5 Hz, 3H, N-
CHs; 3.32 -3.50, m, 2H, N-CHj; 3.58 and 4.25, AB-quartet, J=18 Hz, 2H, S-CHy;
3.70 - 4.10, m, 4H, N-CHy; 5.28, d, J=5 Hz, 1H, 8-lactam-H; 5.79, d, J=55 Hz, 2H,

30 CH,F; 5.94, dd, J=5 Hz and 8 Hz, 1H, 8-lactam-H; 7.87, s, 1H, CH=N; 8.29, b, 2H,
NH; 8.71, d, J=5 Hz, 1H, NH; 9.84, d, J=8 Hz, 1H, NH

Ex.71: 1.00-1.44,m,12H,CH;;3.54 and 4.59,AB-quartet,]=18 Hz,2H,S-CH,; 3.75-
4.30,m,6H,4H of N-CH, and 2H of N-CH;5.32,d,]=5 Hz,1H,R-lactam-H;5.80,d,

35 J=55 Hz,2H,CH,F;5.98,dd,]=5 Hz and 8 Hz,1H,8-lactam-H;8.00,s,1H,CH=N;8.30,
b,2H,NH;9.53,b,1H,NH;9.86,d,]=8 Hz,1H,NH;10.39, b, 1H, NH; 10.78, b, 1H, NH



CHz-C; 3,00, s 3.38. m 2H NCH2: 3.40 - 3.68,1 fhSER, 2002
N-CH2 ExCa 1%3%)’5%/9@6% J- 74 34 O 1.08 -1.32, m 2H CR-C
.1.36 -1.62, m 2H, CH2-C 3.08 - 330 m 2H N CH2: 3.40 - 3.70, m 4H,

N-CH2 30 Ex. CE (in D=O): 1.10 - 1.90, m 6H CH2-C 2.78 - 3.04. m SH, 2H
of NCHZ and 3H of N-CH3; 3.20 - 3.90, m 10H, NCHZ Ex. CF (in Di0): 1.7S

- 2.22, kH 418 S 2H,
CH2; 3%8’&- ! @'?g j;7ﬂ29@-l,N_ Cl-i >3 %ggﬁé’%%%S nc%&f%é—%bZ% %38 2002 63

N-
Ex. CG (Bad)= 4924w, 4131, 1eCHy 4461~ 435, IH,IﬁCHsS 2944, JepiHs 1HH 815 20 25 30
Ex

CH ( 1.7 i G 1. 42 -
gf%)m@f% Jl%ﬂzlz’?géﬁl:’gz%’%%%z; §.§§E§ m’&ﬁo@, ngg“h,’ N- CHZ
Ex d (@z&&),s, 7GH-N,,8.]28_1372H2N1'BI9,.8I;I€BJ=&I-128H,N1-132, m 6H, CHzZ-C, 1.48 -
1.60, m 2H CH2-C 3.10 - 3.25, m 2H NCHZ 3.40 - 3.68, m 4H N CHZ
Ex. CJ (Dz0O): 0.90, t, J=7 Hz, 3H, CH3; 1.20 - 1.48, m 8H, CHZ-C, 1.52 -
1. 75, m Ex,73cHB0C; 1302m, 6H3 CH,-Ci2.82 H,3.05, Gif2H ANEH; 33248036615HL-|4HN- CH2 Ex.

CK ( D20) 3. .38 CH2: 3.40 -
3.6S, m 0&& é%i@flélgd &%%7% 1o, oég N-CHy 4 .34, pamf %ﬂ@“afﬁct% s, 6H,
N-CH3; 3]2f8 H, 1H; S-CH,FB.30248), J=BHE;AH, R-K&am-B; 730, &) J=4 5 HA\26ICH,F;
10  5.94, dd, J=5 Hz and 8 Hz, 1H, 8-lactam-H; 7.85, s, 1H, CH=N; 8.29, b, 2H, NH;
9.84, d, J=8 Hz, 1H, R-lactam-H; 10.95, b, 1H, NH

Ex.74: 0.90, t, J=7 Hz, 3H, CHj; 1.25 - 1.42, m, 2H, CH,-C; 1.50 - 1.70, m, 2H,
CH,-C; 3.16, d, J=5 Hz, 3H, N-CHj3; 3.40 - 3.50, m, 2H, N-CH,; 3.58 and 4.25, AB-
15  quartet, J=18 Hz, 2H, S-CHy; 3.70 - 4.12, m, 4H, N-CH; 5.29, d, J=5 Hz, 1H, £-
lactam-H; 5.78, d, J=55 Hz, 2H, CH,F; 5.94, dd, J=5 Hz and 8 Hz, 1H, 8-lactam-H;
7.87,s, 1H, CH=N; 8.29, b, 2H, NH; 8.69, d, J=5 Hz,1H,NH;9.84,d,]=8 Hz,1H, NH

Ex.75: 0.90,t,]=7 Hz,3H,CH;;1.20-1.40,m,2H,CH,-C;1.45-1.65,m,2H,CH,-C;3.35 -
20 3.50,m,2H,N-CH,;3.53 and 4.55,AB-quartet,]=18 Hz,2H,S-CH;;3.70-4.10,m,4H, N-

CH,;5.30,d,J=5 Hz,1H,8-lactam-H;5.79,d,]=55 Hz,2H,CH,F;5.94, dd, J=5 Hz. and 8

Hz, 1H, R-lactam-H; 7.85, s, 1H, CH=N; 8.29, b, 2H, NH; 9.84, d, J=8 Hz, 1H, NH

Ex.76: 1.30 - 1.90, m, 6H, CH,-C; 2.85 - 3.08, m, 2H, N-CH,; 3.20, d, J=5 Hz, 3H,

25 N-CH;; 3.30 - 3.70, m, SH, 4H of N-CH, and 1H of S-CH,; 3.75 - 4.10, m, 6H, N-
CH,; 4.21, part of AB-quartet, J=18 Hz, 1H, S-CHj; 5.28, d, J=5 Hz, 1H, R-lactam-H;
5.79, d, J=55 Hz, 2H, CH,F; 5.94, dd, J=5 Hz and 8 Hz, 1H, R-lactam-H; 7.88, s, 1H,
CH=N; 8.26, b, 2H, NH; 9.11, d, ]J=5 Hz, 1H, NH; 9.84, d, ]=8 Hz, 1H, NH

30  Ex.77: 1.78-2.10,m,4H,CH,-C;3.00-3.20,m,2H,N-CH,;3.40-3.65,m,5H,4H of N-
CH; and 1H of S-CH;;3.80-4.10,m,6H,N-CH;4.59, part of AB-quartet,]=18 Hz, 1H,
#-lactam-H;5.30,d, J=5 Hz,1H,8-lactam-H;5.80,d,]=55 Hz,2H,CH,F;5.93,dd,]=5 Hz
and 8 Hz,1H,8-lactam-H;7.86,s,1H,CH=N;8.28,b,2H,NH;9.84,d,]=8 Hz,1H,NH
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O, DO 2 Ao T, 299 5. 4 O s.d5 - 378 ]
45 m 4H, N-CH2; 3.50 - 3.72, m 4H, N-CHZEX CO(InD20)
1.5, SH 0553 342003 82, BN O3 ISR B Y OF B R (1 070
32

- 3.29,N- mHz‘H'B3,BHQHHzE1H RAGxtaintH 328),d, ]45 S1Az, 281, CBEE, st% d N!is & 2. 75,

oo p g Giegngen D e Nia o S0ra el - el 57, 4B

m 2H, N CHZ 35 Ex. CS(lnD|O) 1.2,d,J=6 Hz, 3H, CH3; 1. 72-2. 12, m ZH CHZ- C;
2.88-3.10,m2H, N CH2; 3.12-3.45 m3H 2H of N-CH2 and 1H of N CH;
3. 68~515, Bx.29, 0&|7£;Hiz-7Hz, $HsEH:phdd -d:AQ R IHACRTH2/ 0558, B42Hy . CT (| n

CDC13/ =.%/3h ) 9 3 :

N 5 O T ot SO0 {71 35 Bp-frerdl M I et

N-CH2 Ex.3.0¥=- 401@4n, 4H, N-CHz SH0, d35 IeﬁatH,JB-&@;anhH;,i 54, _l-.E'SSHt-JZH;I-Z C )
3.16, t, i n D20):
114, o GERFT T Regka s AN, Sl th oS, o MCHER BOS B O e o
Ex. CX: INER 8.7, b;LzH NEHD,.83.d50+8 Hz, 1B NN CH2; 4.88, h, 2H, N-CH 15 Ex. CY:
3.17,, b, 4H, N CHZ-pi perazine; 3.40 - 3.58 and 3.68 - 3.88, m 4H,

N- i'm dazole; 3.98, b, 4H NCH2; 9.16, b, 1H, NH, 10.01, b, 2H, NH2 Ex.
CZ (i n DZEy.80:30.86,t, $.,7BIIz|,3PII;CH’3 1.20 24,46, m,3H], CHEE31.42. 4570, m, 2, m 2H,

NCH2: 3.6 . i n.CDCL3) : U7 He.
3H CH3: @*?53 3. 3% '03-151 %ﬂ% 5§ 335)5-5&53%&“@4? f.ﬂgn%hié'CHf
3.70 - 4.10, m, 4H, N-CHy; 5.30, d, J=5 Hz, 1H, &-lactam-H; 5.79, d, J=55 Hz, 2H,
CH,F; 5.93, dd, J=5 Hz and 8 Hz, 1H, 8-lactam-H; 7.86, s, 1H, CH=N; 8.25, b, 2H,
15 NH; 8.77, b, 2H, NH; 9.79, d, J=8 Hz, 1H, NH

Ex.
N- CHZ
-3
3.
1.
3.
S

Ex.81: 0.85,t, J=7 Hz, 3H, CH3; 1.12 - 1.38, m, 8H, CH,-C; 1.40 - 1.68, m, 2H,
CH,-C; 3.35 - 3.62, m, 3H, 2H of N-CHj; and 1H of S-CH;; 3.70 - 4.10, m, 4H, N-
CH,; 4.55, Part of AB-quartet, J=18 Hz, 1H, S-CH,; 5.30, d, J=5 Hz, lH,-E-lactam-H;

20 5.79,d, J=55 Hz, 2H, CH,F; 5.93, dd, J=5 Hz and 8 Hz, 1H, R-lactam-H; 7.85, s, 1H,
CH=N; 8.27, b, 2H, NH; 9.84, d, ]=8 Hz, 1H, NH -

Ex.82: 3.50 - 3.78, m, SH, 4H of N-CH, and 1H of S-CH,; 4.00 — 4.48, m, 5H, 4H
of N-CH, and 1H of S-CH,; 5.32, d, J=5 Hz, 1H, R-lactam-H; 5.79, d, J=55 Hz, 2H,

25  CHF; 5.94, dd, J=5 Hz and 8 Hz, 1H, 8-lactam-H; 7.90, s, 1H, CH=N; 8.28, b, 2H,
NH; 9.83, d, J=8 Hz, 1H, NH; 10.07, b, 1H, NH

Ex.83: 1.90 - 2.05, m, 2H, CH,-C; 3.28 - 3.46, m, 4H, N-CH,; 3.54 and 4.45, AB-

quartet, J=18 Hz, 2H, S-CHj; 3.68 ~ 4,10, m, 4H, N-CH; 5.31, d, J=5 Hz, 1H, #-
30 lactam-H; 5.79, d, J=55 Hz, 2H, CH,F; 5.94, dd, ]J=5 Hz and 8 Hz, 1H, 8-lactam-H;

7.87, s, 1H, CH=N; 8.30, b, 2H, NH; 9.26, b, 1H, NH; 9.84, d, J=8 Hz, 1H, NH

Ex.84: 1.10 - 1.30, m, 12H, CH;; 3.17, d, J=5 Hz, 3H, N-CH3; 3.48 - 3.70, m, 3H,
2H of N-CH; and 1H v S-CHj; 3.75 - 4.00, m, 4H, N-CHj; 4.37, part of AB-quartet,
35 J=18 Hz, 1H, S-CHy; 5.32, d, J=5 Hz, 1H, R-lactam-H; 5.65, part of dublet, 1H,
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COORS mé&%?ﬁr%&gﬁ‘o{’g?%f’& N, V dehbt es CH or NO, R, denotes hydrogen

- (C~.~~)-acyl, carboxyl or (C-.g)-alkyl, R- denotes hydrogen or

hysi ol o I SI 0, | ce ester group, R~
denot es 351'31?406{?0 gbg’r%u?g ‘gsdc% ﬁq% ?C%‘)‘{ﬁ R&h?%fe GH2N-N- RS \ XJ

~X~ st\nm,s;m AHAN14 45, 1H, NHRS. 6‘6Q,ﬁ§|H£\J1N"NH K86 UJ¥8€HZ tiNE e, -N-N ||

) 1 i Ra Rs Ra RsRsvalR~b) -N-N-R5 X Rs ~ N d") N "N'R5 1 8 SEP 2002
66 R6~N~ Y or -N- _NJ 9) X wherein

Ex.85: 1.21,t,J=7 Hz,3H,CHj3;3.14,s,6 H,N-CH;;3.30-3.55,q,]=7 Hz,2H,N-CH,;

5 3.61,part of AB-quartet,J=18 Hz,1H,5-CH;;3.70—4.20,m,5H,4H of N-CH; and 1H of
S-CHj;5.28,d, J=5 Hz,1H, 8-lactam-H;5.79,d,J=55 Hz,2H,CH,F;5.95,dd,]=5 Hz and
8 Hz,1H,R-lactam-H;7.94,s,1H,CH=N;8.31,b,2H,NH;9.84,d,]=8 Hz,1H,NH

Ex.86: 3.12, s 3H, N-CH;, 3.14, s, 6H, N-CHj3; 3.61, Part of AB-quartet, J=18 Hz,

10 1H, S-CH,; 3.70 - 4.18, m, 5H, 4H of N-CH, and 1H of S-CH;; 5.29, d, J=5 Hz, 1H,
R-lactam-H; 5.79, d, J=55 Hz, 2H, CH,F; 5.94, dd, J=5 Hz and 8 Hz, 1H, R-lactam-H;
7.92, s, 1H, CH=N; 8.32, b, 2H, NH; 9.84, d, ]=8 Hz, 1H, NH

Ex.87: 1.12-1.30,m,6H,CH3;3.09,s,3H,N-CHj3;3.32-4.20,m,10H,8H of N-CH, and
15  2H of S-CHj;5.28,d, J=5 Hz,1H,8-lactam-H;5.78,d,J=55 Hz,2H,CH,F;5.95,dd, J=5
Hz and 8 Hz,1H,8-lactam-H;7.95,s,1H,CH=N;8.31,b,2H,NH;9.84,d,]=8 Hz, 1H,NH

Ex.88: 0.92, t, J=7 Hz, 3H, CHj; 1.50 - 1.75, m, 2H, CH,-C; 3.14, s, 6H, N-CHj;
3.30 - 3.50, m, 2H, N-CH_,; 3.61, part of AB-quartet, ]=18 Hz, 1H, S-CH,; 3.72 -

20 4.18, m, SH, 4H of N-CH; and 1H of S-CHj; 5.29, d, J=5 Hz, 1H, £-lactam-H; 5.80,
d, J=55 Hz, 2H, CH,F; 5.94, dd, J=5 Hz and 8 Hz, 1H, £-lactam-H; 7.94, s, 1H,
CH=N; 8.30, b, 2H, NH; 9.84, d, J=8 Hz, 1H, NH

Ex.89: 3.28, s, 3H, N-CHj3; 3.42 - 3.72, m, SH, 4H of N-CH; and 1H of S-CHo;

25 3.90-4.50, m, SH, 4H of N-CH; and 1H of S-CH;; 5.29, d, J=5 Hz, 1H, 8-lactam-H;
5.80, d, J=55 Hz, 2H, CH,F; 5.95, dd, J=5 Hz and 8 Hz, 1H, R-lactam-H; 7.91, s, 1H,
CH=N; 8.30, b, 2H, NH; 9.85, d, J=8 Hz, 1H, NH

Ex.90: 1.90 - 2.12, m, 2H, CH,-C; 3.20 - 3.60, m, 8H, 4H of N-CH, and 3H of N-
30 CH; and 1H of S-CHy; 3.62 — 4.15, m, SH, 4H of N-CH; and 1H of S-CH,; 5.27, d,

J=5 Hz, 1H, 8-lactam-H; 5.79, d, ]=55 Hz, 2H, CH,F; 5.94, dd, J=5 Hz and 8 Hz,

1H, 8-lactam-H; 7.91, s, 1H, CH=N; 8.31, b, 2H, NH; 9.84, d, J=8 Hz, 1H, NH

Ex.91 (diaisostereomeric mixture): 1.20-1.40, m,3H,CH3;3.30-3.65,m,2H,1H of N-
35 CH and 1H of S-CH,;3.95-4.30,m,2H ,N-CHj;;4.5 3,part of AB-quartet,J=18 Hz,1H,S-
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(Co's) al KR KB MR B ARE C " 40881 e bond 1§ prebent. or. i case of
agtnl tegzt C, - al kenyl eng vV~ herﬁl n two - C=C- doubl e bonds ﬁre presB)en'(EjII le.' o
arm ot ni rHER A 16T SIS RS oy LS s3, 1 Ky bl ey

ani no, hyds oty 8-laCtamdi) 288K VIH, [ eNps 20| i) 1HaVER9.84, HOJ=8 FIi, M epber s and
1 to 3 heteroatoms sel ected from ni t rogen, sul fur and/ or oxygen or a group

of formula -N=CHRe, wherein R8 denotes (C~_g)-al kyl, phenyl, naphtyl or

het er ocy cg/62 (b derforh@ic/mixiii@): 120 DRHOCHS 3 3 sel ected
fromnit rqﬂﬂ;}f?ul fur Igﬁcljc/ or ox) g];len or RS’ ﬂq@% %23e?{?iﬁr W ?ﬁpﬁe

ni t r ogen Q o 3vitd oh 2Hhd}] afrlé -Gl and AEHotfeRbhp3 A0 t-et-3Rum) 3L, NeWiing 4 to 7
[ 119 f nd/ or

(19 TeTERS, AL fuioiel A0 OFF SOHRCE 56 4 FOMAL ORS00 ©

t oget her diJehS Hae2Hi CHaben94it +HHzahind 18 HneyH, aﬁ(bc!achPieSd §,citin a

het er ocyc@ql g\élong tlQH7 SWd”E.’SbIﬁE SlPi”HHJ@tsq § Jh%tﬁaf qik_% sel ected from

ni trogen, f ur "and/ ot oX corfpouhd of “¥ornur R N~C- CO- NH
N H2N~S~WO N/ / Nw\~N. RS Ia COORS 1 SEP 2002 6% wherein W R~, R-, R

and ggmss‘afcps;ﬁd%ﬂrg@bﬂs,an& AN, S A SRRSIN. /NN

7 { [ (— AnCHg-3129+ 3:65h ngdith 281 ef N-CH) ar{dZ) H (of N+ QEDaved ﬂd)QfLSFﬁIHQMa@‘EL <1] ammmo}- 3

vhe aci d 35 T OnSSar ‘ot A IR arieh i He 3RS sz ot iy
conpound 1H, fhivaneHR’.78, d] 13 51Hi, Q18 GHAF; 5180; 48, J6'HR afd 8 FEAlIH, RS. A
compound of A, PbEoSHILEe] bbb, 508 N0 58 0 38 T rrk®

15

Ex.94: 1.28, d, J=6 Hz, 3H, CH3; 1.70 - 1.92, m, 2H, CH,-C; 2.72 ~ 3.00, m, 2H, N-
CH,; 3.22 - 3.72, m, 4H, 2H of N-CH; and 1H of N-CH and 1H of S-CH,; 3.90 -
4.35, m, 2H, N-CH,; 4.49, part of AB-quartet, ]=18 Hz, 1H, S-CHj; 5.19, d, J=5 Hz,
1H, 8-lactam-H; 5.76, dd, J=5 Hz and 8 Hz, 1H, 8-lactam-H; 5.78, d, J=55 Hz, 2H,
20 CHyF; 8.07,s, 1H, CH=N; 8.27, b, 2H, NH; 9.77,d, J=8 Hz, 1IH, NH  _
Ex.95 (in CDCL/CD;OD = 1/1): 1.46, s, 3H, CH3; 1.48, s, 3H, CHs3; 3.55 and 4.32,
AB-quartet, J=18 Hz, 2H, S-CH,; 3.71, AB;systcm, J=4 Hz and 10 Hz, 2H, N-CH,;
5.18, d, J=5 Hz, 1H, 8-lactam-H; 5.75, d, J=55 Hz, 2H, CH,F; 5.94, d, J=5 Hz, 1H,
25  R-lactam-H; 8.10, s, 1H, CH=N

Ex.96 (in CDCl/CD;OD = 1/1): 1.46,s,3H,CH;;1.48,s,3H,CH3;2.84,5,3H,N-CHs;
3.56 and 4.36,AB-quartet,]=18 Hz,2H,S-CH,;3.76,b,2H,N-CH,;5.19,d,J=5 Hz,1H, 8-
lactam-H;5.78,d,J=55 Hz,2H,CH,F;5.92,d,J=5 Hz,1H,R-lactam-H;8.06,s,1H,CH=N
30
Ex.97: 3.17,s, 3 H, N-CH3; 3.58, s, 3 H, N-CH;; 3.65 and 4.25, AB-quartet, J=18.2
Hz, 2H, S-CH,; 5.28, d, J=5 Hz, 1H, 8-lactam-H; 5.78, d, J=58 Hz, 2H, CH,F; 5.94,
dd, J=5 Hz and 8.1 Hz, 1H, 8-lactam-H; 7.05, d, J=2.8 Hz, 1H, imidazole-H; 7.61, d,
J=2.8 Hz, 1H, imidazole-H; 8.61, s, 1H, CH=N; 9.90, d, J=8.1 Hz, 1H, NH
35



7. - e - - 1

L TR AR ot 5 & TNt e R G R
. denot esI hyfjrogen _~~)-acyl, . car boxyl , unsubst i t ut gd (C; ﬁ) d?IOk3e/In gr
éﬁyggé?ogﬁ\;&%ﬁs r@ﬁﬂ{?& g‘g?% gﬁl&r@ggﬁa’ﬁéﬁgﬂgd ﬁ,%& 5@93 , rggroup or

a canon, € (golg 10" 4 20 -, 1 6P
NN ,{‘LR%E%B%Q‘??E G 18 HH 2HPS- Q.;Hz, 68 l@fm’Rri;Ilf‘ﬁ -GHES : a@QEk-%&ﬁ 14, g N
“NRS ~~ \jaqerg-ﬂ;SMlpqi,j:SCI)-Iz,lH &-lactam-H; 6.64,s 1H, thxazolc—H 7.97,s, 1H, CH_N

5 Ex.99 (in D,O): 3.45-3.68,m,3H,2H of N-CH, and 1H of S-CHy;3.704.10,m,4H,
N-CH,;4.40,part of AB-quartet,J=18 Hz,1H,S-CH,;5.16,d,]=5 Hz, 1H, 8-lactam-H;
5.75,d, J=5 Hz, 1H, 8-lactam-H; 6.65, s, 1H, thiazole-H; 7.95, s, 1H, CH=N

Ex.100: 1.18,t,J=7 Hz,3H,CH;;3.15,s,3H,N-CH3;3.42-3.68,m,3H,2H of N-CH, and
10 1H of S-CH,;3.704.10,m,4H,N-CH,;4.25,part of AB-quartet,J=18 Hz,1H,S-CHa;

5.12,d,J=5 Hz,1H,8-lactam-H,5.69,dd,J=5 Hz and 8 Hz,1H,8-lactam-H;6.65,s,1H,

thiazole-H;7.14,b,2H,NH;8.14,s,1H,CH=N;8.42,b,1H,NH;9.45,d J=8 Hz,1H,NH

Ex.101: 3.58 and 4.47, AB-quartet, J=18 Hz, 2H, S-CH,; 3.85 - 4.00, m, 2H, N-CH;;

15  4.15-4.30, m, 2H, N-CHj;; 5.35, d, J=5 Hz, 1H, 8-lactam-H; 5.81, d, J=55 Hz, 2H,
CH,F; 5.98, dd, J=5 Hz and 8 Hz, 1H, 8-lactam-H; 7.37 - 7.56, m, 3H, CH-aromatic;
7.85 - 7.95, m, 2H, CH-aromatic; 7.99, s, 1H, aromatic-CH=N; 8.34, b, 2H, NH;
8.74,s, 1H, CH=N; 9.82, s, 1H, NH; 9.88, d, ]=8 Hz, 1H, NH

20  Ex.102: 3.45-3.97, m, 9H, 6H of N-CH; and 2H of O-CH; and 1H of S-CH,; 4.43,
part of AB-quartet, ]=18 Hz, 1H, S-CH,; 5.32, d, J=5 Hz; 1H, R-lactam-H;5.8, d, J=55
Hz, 2H, CH,F; 5.94, dd, J=5 Hz and 8 Hz, 1H, f-lactam-H; 8.62, s, 1H, CH=N; 8.81,
s, 1H, NH; 9.86, d, 1H, NH ‘

25 Ex.103: 3.51 and 4.36, AB-quartet, J=18 Hz, 2H, S-CH,; 3.71, b, 4H, N-CH,; 5.29,
d, J=5 Hz, 1H, 8-lactam-H; 5.79, d, J=55 Hz, 2H, CHF; 5.95, dd, J=5 Hz and 8 Hz,
1H, R-lactam-H; 8.26, b, 2H, 1H of CH=N and 1H NH; 9.83, d, J=8 Hz, 1H, NH.

Ex.104: 1.90, m, 2H, CH;-C; 3.33, b, 4H, N-CHj;; 3.50 and 4.45, AB-quartet, J=18

30 Hz, 2H, S-CHjy; 5.28, d, J=5 Hz, 1H, R-lactam-H; 5.77, d, J=55 Hz, 2H, CH,F; 5.94,
dd, J=5 Hz and 8 Hz, 1H, #-lactam-H; 8.30, b, 3H, 1H of CH=N and 2H of NH;
8.42, b, 2H, NH; 9.85, d, J= 8 Hz, 1H, NH

Ex.105: 3.11, b, 2H, N-CH,; 3.51 and 4.39, AB-quartet, J=18 Hz, 2H, S-CH,;
35  3.60-3.95, m, 6H, N-CH; 5.30, d, J=5 Hz, 1H, £-lactam-H; 5.77, d, J=55 Hz, 2H,



N ~XJ ~N- ~ NJ ~ ~J wherein XF and YP are the %MEBr 2002
di fferent%ﬁ@'mlﬁgﬁ &30 (CHZ)~ gtbup, wherein n denote a number from 2
.to ~, and optionally one or two CHI -groups are replaced by a -CH _CH group

?gd g|)ot ;lonal I% Onﬁd’)-sgfélf‘gaﬁéfnl (}%{{} at orTﬁégeBg)e&l%]ﬁd ai%xéal oggsr_lraI oyl

car boxyl &I"N}%H&&YP@F ©AoN; 8.7, bpzlquPPQSBZth:I%B  1H,HR) - al kyl or
hydroxy(C, . e)al kyl , RAP dénot és’ hydr oden, e) - al kyI

(pol v) hydr oxy(C~ e) al hyl or am no(C-~.g)al kyI wherein optionally the al kyl

groups arg fgidistyed {}ﬂihi ﬁ%%gsb-cjﬁ&ir{cg,le%ﬁi’zﬁsf LA '@?fgﬁgﬂﬁﬁ g4 38, = boxy'

acid resi a su 0 ue or "a ospho esi tue,

denot és hyiH,@lth:ﬁ 33, ¢,J-A)HaI1IH,;IR lammﬂxﬁﬂ&d,dkaﬂﬂdﬁ,,ﬂhr@dﬂb('5(98, ddal kvl ,
i n h |
ﬁl—mCI-l%eP )ﬁmgmdnﬁ(%l?, ﬂgénoafc Fés' a g 6;1=N gérlgﬂd ﬁ Ii‘}’I'lc{)’rs 6:16 8;838

- NROFR~0,andt$%e0 & in) e&¢h, 2H 2CH- aEbmamaBeﬁ’St, h,elHa@H-bll; 9diSf, ﬂe}:@rfﬂz dibti Ndidch denote
hydr ogen, (C~.B)-al kyl, hydroxy-(C,.g)-alkyl or phenyl, napht,1 or denote
together with the nitrogen atom a saturated, unsubstituted heterocycle with
(‘j‘ or 6 rLE)glO‘BBbEY@M%UJCI—QEBESSLB 8208, S, 4HQQ%CEH%6HI—D&&S-€]Hh 6898 vpartand R, P
enot es rogen, or. R- t i trogen atom a
het erl Qcy&%éﬁﬂgW@T%ﬁ HZQ%Q%J%’EM#Z#%R %\Me,_i g'rmtqib‘r} g%en and/ or
oxygen at :5.90,dU[je8 aha BRIz, PH,R-WBAREHSSIZHs, 1 B, OH=8)9.87,d,]e8 HAEINMM of aci d
addition salts, inner salts, guaternary salts or hydrat es thereof. A

process for the producti on of a conpound of fornula I, conprising reacting
a COWDOUQQ: £08: f10r2fTﬂd-&Hz3H éH?a $E,|?1 2902, HY NCHS;3.51 and £:38ABGudreddd H N WN
[ Q 11 R” "wherei n R~ are as elnedlnclalmlanda)Rb

denot es HvdlBWféﬁd:H&#éﬁd:* %moﬂéiN&Hdénﬁ,é I=pBrdHd-lacem-Fy Seéfdnot es

hydr ggen _ r S al | ~~
agceg?abldé?egfgg%#lggﬂgm% 93 lefim r Sﬂéf@ i ﬁ?ﬁ@lﬁcﬁ&%ﬂ??gge% qe}? ehote the

oxo group8.64,s, 1H, CH=N; 8.80, b 1H 986 d]-8Hz 1H, NH; 12.83,'s, 1H, OH

Ex.109: 2.98, s, 3H, N-CHj; 3.51 and 4.38, AB-quartet, J=18 Hz, 2H, S-CH,; 3.60 -
3.88, m, 4H, N-CH,; 5.30, d, J=5 Hz, 1H, R-lactam-H; 5.78, d, J=55 Hz, 2H, CH,F;

20  5.94,dd, J= 5 Hz and J=8 Hz, 1H, 8-lactam-H; 8.30, b, 2H, NH; 8.61, s,-1H, CH=N;
8.79, b, 1H, NH; 9.84, d, J=8 Hz, 1H, NH; 12.83, s, 1H, OH -

Ex.110: 0.87, t, J=7 Hz, 3H, CHa; 1.45 — 1.70, m, 2H, CH,-C; 3.25 — 3.40, m, 2H,
N-CHy; 3.51 and 4.39, AB-quartet, J=18 Hz, 2H, S-CHy; 3.60 — 3.90, m, 4H, N-CH,;

25 5.30,d, J=5 Hz, 1H, 8-lactam-H; 5.79, d, =55 Hz, 2H, CH,F; 5.94, dd, J=5 Hz and 8
Hz, 1H, 8-lactam-H; 8.28, b, 21, NH; 8.61, s, 1H, CH=N; 8.77, b, 1H, NH; 9.84, d,
J=8 Hz, 1H, NH; 12.76, s, 1H, OH

Ex.111: 1.00-1.32,m,6H,CH;;3.51 and 4.39,AB-quartet,]=18 Hz,2H,S-CH,; 3.60-
30  3.90,m,4H,N-CH,;4.08—4.30,m,1H,N-CH; 5.30, d, J=5 Hz, 1H, R-lactam-H; 5.78, d,

J= 55 Hz, 2H, CH,F; 5.94, dd, J=5 Hz and J=8 Hz, 1H, £-lactam-H; 8.32, b, 2H, NH;

8.66, s, 1H, CH=N; 8.78, b, 1H, NH; 9.86, d, J=8 Hz, 1H, NH; 12.84, s, 1H, OH

Fx.112: 1.16,d,12H,CH;; 3.40-3.90,m,6H,4H of N-CH, and 2H of S-CH,;4.67, h,
35 2HN-CH;5.21,d,J=5 Hz,1H, R-lactam-H;5.82,d,J=55 Hz,2H,CH,F;5.84,dd,]=5 Hz
and 8 Hz,1H,8-lactam-H;8.26,b,2H,NH;8.54,5,1H,CH=N;9.80,d,]=8 Hz,1H,NH



" ~n free faorm =~ h f an acid.addition salt thereof, wi t h1dhSERi 2802
of forrruléasfég@?’mlﬁéﬁ&%@ei n R~ igsas defined in claiml. 15 9. A

.compound of claiml for use as a pharmaceutical. 10. A conmpound of clam1

for use mthe preparation of a nedicanent for the treatnment of m crobial

di seases. 20 11. A pharnaceutical conpositions conprising a conmpound of

fornul a Immaﬁﬁmmm&id miagef 1L2h)|de JseHE, 31) QHer3.20 8.38) ) 1H] N-
association with t ast one EET rﬁ%e tical carrier or diluent. 12. A

conpound & 134 rAQIQB“&?S Sc s A5~ 3192 R 1HL dE okt of 2-
m o obi al ceseapes, ﬁﬁk’ﬁeﬂ{ b1 BRRLER; 299, 928 £ THOMRERHITORAS,

Escheri chi a)’ Ent erobact’er)’ Ki ebsr el I’~tor axel I'a)” Ent er o¢occa~3,

StreptSOCoI:-'éésHZ,Qi‘b@ﬂd%é(?écééd‘5ﬁaflS‘s%I‘Ef 1H, Bdaepainill 829, o 2FiNEL  as

defi ned |§1.%§ ,llfq,%}@_gq@.gkna&,qgg@#t Hat\},'HW 14. A compound of f(?r mul a NR's
HZNNNRSR, T Tn~R's R’ Hal” s~N~-R's or RN N N R's a Il ant

R"" s\ R \N~- 2N -N “-N or |V~nt
Ex.114: 3.52 and 4.42,AB-quartet,J=18.2 Hz,2H,S-CH,;3.79,s,3H,0-CH3;3.83 and
4.02,q,1H,J=5.5 Hz and 10.0 Hz and broad triplet,1H,J=10.4 Hz,N-CH;;4.79,q,1H,
10  J=5.5 Hz and 10.4 Hz,N-CH;5.32,d,J=5 Hz,1H,8-lactam-H;5.80,d,]=58 Hz,2H,CH,F;
5.94,dd,J=5 Hz and 8.2 Hz,1H,8-lactam-H;8.44,s,1H,CH=N;9.87,d,]=8.2
Hz,1H,NH.

Ex.115: 3.4 - 3.9, m, SH, 1H of NCH and 1H of NCH, and 2H of O-CH,; and 1H of

15  SCH,, 4.40, m, 1H, N-CH,; 4.43, part of AB-quartet, J=18 Hz, 1H, S-CH; 5.31 d,
J=4.6 Hz, 1H, R-lactam-H; 5.80, d, J=55 Hz, 2H, CH,F; 5.94, dd, J=4.6 Hz and 8.1
Hz, 1H, 8-lactam-H; 8.40, s, 1H, CH=N; 9.86, d, ]=8.1 Hz, 1H, NH

Ex.116 (inD,0): 3.11, s, 3H, N-CHj; 3.28, s, 3H, N-CHj3; 3.58 - 3.71, m-, 3H, 2H of

20 N-CH; and 1H of S-CH;; 3.78 - 3.89, m, 2H, N-CH,; 3.96, s, 3H, O-CHj3; 3.97, part
of AB-quartet, ]=18 Hz, 1H, S-CH,; 5.22, d, ]J=5 Hz, 1H, 8-lactam-H; 5.76, d, J=5
Hz, 1H, R-lactam-H; 7.04, s, 1H, thiazole-H; 7.98, s, 1H, CH=N

Ex.117 (in D,O): 3.10, s, 3H, N-CH3; 3.29, s, 3H, N-CHj; 3.50 - 3.72, m, 3H, 2H of

25 N-CH; and 1H of S-CHy; 3.75 - 3.89, m, 2H, N-CH,; 3.97, part of AB-quartet, J=18
Hz, 1H, S-CH;; 5.22, d, J=5 Hz, 1H, R-lactam-H; 5.78, d, J=5 Hz, 1H, 8-lactam-H;
7.02, s, 1H, thiazole-H; 7.98, s, 1H, CH=N

Ex.118 (in DMSO-d¢/D,0): 3.12, s, 3H, N-CHj; 3.30, s, 3H, N-CH; 3.52 - 3.72, m,

30  3H, 2H of N-CH, and 1H of S-CHy; 3.76 - 3.91, m, 2H, N-CH,; 4.01, part of AB-
quartet, J=18 Hz, 1H, S-CH,; 5.22, d, J=5 Hz, 1H, 8-lactam-H; 5.77, d, J=55 Hz, 2H,
CHLF; 5.83, d, J=5 Hz, 1H, 8-lactam-H; 8.06, s, 1H, CH=N

Ex.119: 3.31, b, 4H, N-CH,-piperazine; 3.52 - 4.30, m, 10H, 4H of N-CH,-
35  piperazine and 4H of N-CH,-imidazole and 2H of S-CHy; 5.29, d, ]J=5 Hz, 1H, £-



"R's-N- Y'_H ~ R s wherei Y' denot | kyl ene, N-8ySER, 2002
N-§|~N or CIE\“SQIEEV%%I(Q}E%/%? 8 SEP Zgrégl nRS deno?gg ﬁid?oggn?n?Cx e) - al kyl
.or (C,.B)alkylirr>no, R'd denotes hydrogen, (C~.B)-alkyl, hvdroxy,

Ct.20)-al k )y h I t 4 to 7 ri
(ovber S By e A OO0 A AR e T ey
oxygen, 1Q; R98, sn#l, RHE=NN8lepeh N, 6/82¢ds):8fieH, ot e hydr ogen,

carboxyl, (C-.zZO al koxycarbonyl or (Ct.e)-alkyl, R''6 and R'"b
i ndependently of each other denote (G _g)-alkyl, or, R''ti and R'"b

t oget her i {30 {(MQisBitkreORRAC Alivmrd)01 950 €60, m) ey, @ Lcal 29 NSImda1lre-C;

het erocycl vl having 4 to 7 ring nenbers and 1 to 3 heteroatons sel ected
from 3 ~ hB8 rdgeh mIHiGl-6n 120 320 g@n2HRN-CHe Adeand (431 bywad.gypndor R';
and R b 1 egeifar, A&nnte il ot &en,; 5.51, B, TEOR-1dctaRH; g7 R,

toget her with tﬁe ni tTogen "at om t o whi ch]d’f’?\ey are’attached form’a
het er ocvd=§5 Hea@Ha §HeF: 5.9%, dd,JgS rimdnst 8 Han tiH] Ldastandbi&2 &4y, 3l N3 ect ed

T oul o (AR 1BL NN Y, 1N 1876, B1RH, o MCBNR R Ao LD the
g}ld{\logegi an?hl?}'? i~ hy(rjroge-n, 2: g\%rm)r(phol i/ln?;ﬁit E\él E)r 2- hvdroxvethvl, is
ol Jﬁtd.ﬂ“io*?%f ToBREANG0 .4 SpAREKERRY ) A R or =TV ’

éAii AZ. A3. ﬁl ;)BAA‘ | . QQAY_;éYaXZAA+H<AAY- A$A. A. AIA: Y. Al E AY5 - .

“n ne i B REGLILI A0 S g 3787300, I s T, 00g a8 b 4B

R AY. A. Al of CH-aromatic and 1H of CH=N; 7.52 -7.68, m, 2H, CH-aromatic

15 Ex.C: 1.39, b, 9H, CHj;; 2.98-3.20 and 3.22-3.40 and 3.42-3.55 and 3.57-3.78, m,
8H, N-CH;

Ex. D (in D;O): 0.80, t, J=7 Hz, 3H, CHj; 1.53, hex, J=7 Hz, 2H, CH,-C; 2.99, s, 3H,
N-CHs; 3.25, t; J=7 Hz, 2H, N-CH); 3.40 - 3.65, m, 4H, N-CH,

20 ) -
Ex. E (in D,O): 0.79, t, J=7 Hz, 3H, CHj; 1.52, hex, J=7 Hz, 2H, CH,-C; 2.97, s, 6H,
N-CHs; 3.15, t, J=7 Hz, 2H, N-CH; 3.48 - 3.75, m, 4H, N-CH,

Ex. F (in D,O): 1.68 - 1.90, m, 2H, CH,-C; 3.08 - 3.32, m, 4H, N-CH; 3.42 - 3.70,
25 m,4H,N-CH,

Ex.G (in D;O): 1.70 - 1.90, m, CH-C; 2.73, s, 6H, N-CH3; 3.10 - 3.30, m, 4H, N-
CH,; 3.40 - 3.70, m, 4H, N-CH,

30 Ex.H(in D,;0O): 1.21, d, J=7 Hz, 12H, CH;; 3.70 - 3.96, m, 4H, N-CH,; 3.98 -~ 4.18,
m, 2H, N-CH

Ex. I (in D,O): 3.28 - 3.48, m, 4H, N-CHj; 3.82 - 4.00, m, 4H, N-CH,

35 Ex.]J (in CDCL): 3.12, s, 3H, N-CHj; 3.57, s, 3H, N-CH3; 6.95 and 6.99, AB-quartet,
J=2 Hz, 2H, N-CH
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10 Ex.Z:3.12-3.41, m, 2H, N-CH;; 3.43 - 3.90, m, 6H, N-CH,; 7.88 - 8.08, m, 1H,
pyr.-H; 8.10 - 8.20, m, 1H, CH-aromatic; 8.40, b, 1H, NH; 8.50 - 8.68, m, 1H,
CH-aromatic; 8.71 - 8.90, m, 1H, CH-aromatic; 9.38, b, 1H, NH

Ex. AA: 3.28-3.72,m,12H,N-CH; and O-CH;8.09,t,J=6 Hz,1H,NH,8.86,b,1H,NH
15
Ex. AB (in D,O): 3.40 - 3.78, m, 4H, N-CH;-imidazole

Ex. AC: 2.66 - 2.90, m, 4H, O-CHy; 3.38 - 3.88, m, 8H, N-CH,

20 Ex. AD (in D;O): 1.46 - 1.76, m, 4H, C-CH,-C; 2.82 - 3.02, m, 2H, N-CHj,; 3.08 -
3.30, m, 2H, N-CH,; 3.40 - 3.74, m, 4H, N-CH,-imidazole -

Ex. AE: 3.20 - 3.40, m, 2H, N-CH,; 3.42 -.3.78, m, 6H, N-CHz-inﬂdazoic and
O-CH,; 8.14, t, J=6 Hz, 1H, NH; 8.99, b, 1H, NH

25
Ex. AF (in DO): 1.13 - 1.38, m, 4H, CH,-C; 1.40 - 1.68, m, 4H, CH,-C; 2.78 - 2.98,
m, 2H, N-CHj; 3.02 - 3.22, m, 2H, N-CH;; 3.40 - 3.68, m, 4H, N-CH,-imidazole

Ex. AG (in D,O): 1.22, d, J=6 Hz, 3H, CH3; 3.25 - 3.75, m, 7H, N-CH, and N-CH
30
Ex. AH: 2.95 - 4.18, m, 16H, N-CH; and O-CH,; 8.43, b, 1H, NH; 9.42, b, 1H, NH

Ex. Al (in D,O): 1.37, s, 6H, CH;; 3.48, s, 2H, N-CH;; 3.50 - 3.95, m, 4H, N-CH,-
imidazole; 7.35 - 7.51, m, 3H, CH-aromatic; 7.66, s, 1H, CH=N; 7.70 - 7.82, m, 2H,
35 CH-aromatic
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10  Ex. AM:1.10,t, J=7 Hz, 3H, CH;; 3.27, p, J=7 Hz, 2H, N-CHj; 3.42 - 3.78, m, 4H,
N-CH;; 8.30, t, J]=7 Hz, 1H, NH; 9.06, b, 1H, NH

Ex. AN: 0.86, t, J=7 Hz, 3H, CH,; 1.48, h, J=7 Hz, 2H, CHy; 3.16, p, J=7 Hz, 2H,
N-CH,; 3.40 - 3.72, m, 4H, N-CH,; 8.30, t, J=7 Hz, 1H, NH; 9.03, b, 1H, NH
15
Ex. AO (in D,O): 3.08, t, J=5 Hz, 2H, N-CHy; 3.33, t, J=5 Hz, 2H, N-CHy; 3.42 -
3.71, m, 12H, 4H of N-CH, and 8H of O-CH;,
Ex. AP (in D,O): 1.89, p, J=7.5 Hz, 2H, CHy; 2.61, s, 3H, N-CHj; 3.00, t, J=7.5 Hz,
20  2H,N-CHy; 3.25, t, J=7.5 Hz, 2H, N-CH; 3.42 - 3.72, m, 4H, N-CH, -
Ex. AQ (in D;O): 1.89, p, J=7.5 Hz, 2H, CHy; 2.92 - 3.15, m, 4H, N-CHy; 3.23, 1,
J=7.5 Hz, 2H, N-CHy; 3.42 - 3.68, m, 4H, N-CHy; 3.71, t, J=5 Hz, 2H, O-CH;,

25 Ex.AR (inD,O): 1.82 - 2.02, m, 2H, CHy; 2.79, s, 6H, N-CH,; 3.04 - 3.18, m, 2H,
N-CHjy; 3.24, t, J=7 Hz, 2H, N-CH,; 3.43 - 3.69, m 4H, N-CH,

Ex. AS (in D;O): 1.84, p, J=6 Hz, 2H, CHy; 3.13 - 3.43, m, 8H, 6H of N-CH; and 2H
of O-CHy; 3.68 - 3.84, m, 4H, N-CH,

30
Ex. AT (in D,O): 1.85-2.12,m,2H,CH; 2.64, s, 3H, CHj; 2.95 - 3.12, m, 2H, N-CH;
3.30 - 3.42, m, 2H, N-CH,; 3.50 - 3.78, m, 8H, 6H of N-CH, and 2H of O-CH,

Ex. AU (in D,O): 1.84 - 2.08, m, 2H, CH,; 2.98 - 3.18, m, 4H, N-CH,; 3.30 - 3.42,
35 m,2H,N-CH;; 3.48 - 3.82, m, 10H, 6H of N-CH; and 4H of O-CH,
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1 100& ()- !'10%& ()- OQR T/ X Z/\/eCN 10'!10%&: ()- ! 10%& ()- ! 10%& ()-
109 ()- Ex. AV (in D,O): 1.95-2.20,m,2H,CHy;2.88,5,6H,N-CHy;3.12-3.28,m,2H,N-CH;

3.38 - 3.50, m, 2H, N-CH; 3.58 - 3.83, m, 8H, 6H of N-CH, and 2H of O-CH,
5 Ex. AW (in D;O): 2.67,s,6H,N-CH3;3.49-3.80,m,8H,6H of N-CH; and 2H of O-CH,

Ex. AX (in D,;O): 1.69, p, J=7 Hz, 2H, CH,-C; 3.19, t, J=7 Hz, 2H, N-CH,; 3.40 -
3.64, m, 6H, 4H of N-CH; and 2H of O-CH,

10  Ex. AY (in D;O): 3.03, s, 3H, N-CHy; 3.48, t, J=5 Hz, 2H, N-CHy; 3.52 - 3.62, m,
4H, N-CH,; 3.70, t, J=5 Hz, 2H, O-CH,

Ex. AZ (in D,0O): 2.70 - 3.40, m, 4H, N-CH; 3.42 - 3.75, m, 4H, N-CH; 3.85 -
4.10, m, 1H, O-CH

15
Ex. BA (in D,O): 3.20 - 3.75, m, 16H, N-CH;
Ex. BB (in D,O): 1.10, t, J=7 Hz, 3H, CHj; 3.30 - 3.80, m, 10H, 8H of N-CH, and
2H of O-CH, -

20 -

Ex. BC (in D,O): 1.78 - 2.18, m, 4H, CH,-C; 2.85 - 3.18, m, 6H, N-CHj; 3.20 -
3.38, m, 2H, N-CHj; 3.40 - 3.78, m, 4H, N-CH,

Ex. BD (in D,O): 1.20 - 1.60, m, 4H, CH,-C; 1.80 - 2.20, m, 4H, CH,-C; 2.98 -
25  3.40, m, 2H, N-CH; 3.42 - 3.72, m, 4H, N-CH,

Ex. BE (in D,O): 1.05, t, J=7 Hz, 3H, CHj; 3.22, q, J=7 Hz, 2H, N-CH,; 3.40 - 3.68,
m, 4H, N-CH,

30  Ex.BF (in D,O): 3.06 - 3.34, m, 2H, N-CHj; 3.36 - 3.66, m, 6H, 4H of N-CH, and
2H of O-CH,; 3.68 - 3.82, m, 1H, O-CH

Ex. BG (in D,O): 1.07, t, J=7 Hz, 3H, CHj; 2.98, s, 3H, N-CH; 3.34, q, J=7 Hz, 2H,
N-CHy; 3.42 - 3.58, m, 4H, N-CH,
35
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3.25, m, 1H, N-CH; 3.30 - 3.40, m, 2H, N-CH,; 3.50 - 3.78, m, 6H, 4H of N-CH,
and 2H of O-CHj; 4.02 - 4.22, m, 1H, N-CH

Ex. BL (in D,O): 1.65 - 1.95, m, 2H, CH,-C; 3.05 - 3.38, m, 8H, N-CHj; 3.40 ~
3.82, m, 8H, N-CH,

Ex. BM (D;0O): 2.84, s, 3H, N-CH3; 3.40 - 3.65, m, 4H, N-CH;
Ex. BN (in D,O): 2.98,s,3H,N-CH3;3.0,s,3H,N-CHj3;3.42 - 3.58,m,4H,N-CH,

Ex. BO (in D,O): 1.13,t,J=7 Hz,3H,CH;;2.96,s,3H,N-CH3;3.40-3.60,m,6H,N-CH,

Ex. BP (D,O): 1.25-1.60,m,4H,CH,-C;1.85-2.18,m,4H, CH,-C; 2.93, s, 3H, N-CH;;
3.02 - 3.25, m, 1H, N-CH; 3.40 - 3.68, m, 4H, N-CH,; 3.88 - 4.10, m, 1H, N-CH

Ex. BQ (D,O): 2.95,s,3H,N-CH;;3.42-3.70,m,8H,6H of N-CH, and 2H of O-CH,
Ex. BR (D,O): 3.25 - 3.82, m, 12H, 8H of N-CH, and 4H of O-CH,

Ex. BS (D,O): 1.22, t, ]=7 Hz, 6H, CHj; 3.10 - 3.28, m, 4H, N-CH3; 3.30 - 3.42, m,
2H, N-CH,; 3.50 - 3.75, m, 6H, N-CH,

Ex. BT (in D,O): 1.88 - 2.08, m, 2H, CH,-C; 2.83, s, 6H, N-CH; 3.05 - 3.20, m,
2H, N-CHy; 3.25 - 3.38, m, 2H, N-CHj; 3.46 - 3.70, m, 4H, N-CH,
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00! 10%#& Kx). CCI (DyONIBMBUIZ)2| n) OVH, QS L}gh -11) 8, 2H Q01 0%#& () - 00! 10%#& () -
00! 10%#& ()- 00! 10%& ()- uuuuuuuU9v 00! 1094t&" ()- )?;-!00! 10%¢& () -
00! 10%#& ()- 00! 10%#& ()- 00! 10%#& ()- uuuuuuul9vU5)! 00! 10%#&' ()- ) ?;

-1 00! 10%i&. OH (9O 086, (L7 HEOSEOWER; (o8 -OP4d 061 ¢rL-C; 1.42 - 1.68, m,
5 2H, CH»-C; 3.10 - 3.32, m, 2H, N-CHy; 3.40 - 3.70, m, 4H, N-CH,

Ex. CI (D;O): 0.75, t, J=7 Hz, 3H, CH3; 1.08 - 1.32, m, 6H, CH,-C; 1.48 - 1.60, m,
2H, CH,-C; 3.10 - 3.25, m, 2H, N-CH;; 3.40 - 3.68, m, 4H, N-CH,

10  Ex. GJ (D;O): 0.90, t, J=7 Hz, 3H, CH;; 1.20 - 1.48, m, 8H, CH,-C; 1.52 - 1.75, m
2H, CH2-C; 3.25 - 3.40, m, 2H, N-CHy; 3.52 - 3.80, m, 4H, N-CH,

Ex. CK (D,0O): 1.80 - 2.02, m, 2H, CH,-C; 3.10 - 3.38, m, 4H, N-CH,; 3.40 - 3.65,
m, 4H, N-CH,

15
Ex. CL (in D,O): 1.09, t, J=7 Hz, 3H, CH;; 2.98, s, 6H, N-CH3; 3.26, q, J=7 Hz, 2H,
N-CH,; 3.48 - 3.75, m, 4H, N-CH;

Ex. CM (in D,0): 2.90,s,3H,N-CHj; 2.99, s, 6H, N-CHj; 3.45 - 3.75, m, 4H, N-CH,
20 ' -

Ex. CN (in D;O): 1.00 - 1.22, m, 6H, CHj; 2.94, s, 3H, N-CHj; 3.12 - 3:45, m, 4H,

N-CHy; 3.50 - 3.72, m, 4H, N-CH,

Ex. CO (in D,O): 3.1,5,3H,N-CH3;3.20-3.42,m,4H,N-CH,;3.75-4.02,m,4H,N-CH,
25

Ex. CP (in D;O): 1.72 - 2.02, m, 2H, CH,-C; 2.95 - 3.30, m, 7H, 3H of N-CH; and

4H of N-CHy; 3.32 - 3.70, m, 4H, N-CH,

Ex. CQ (in D,O): 1.17, d, J=6 Hz, 3H, CHj3; 2.75, s, 3H, N-CHj3; 3.05 - 3.28, m, 1H,
30 N-CH; 3.60 - 4.10, m, 2H, N-CH,

Ex. CR (in D,O): 1.17, d, J=6 Hz, 3H, CHj;; 3.12 - 3.30, m, 1H, N-CH; 3.68 - 4.05,
m, 2H, N-CH,

35 Ex.CS (in D,O): 1.2,d,J=6 Hz,3H,CH3;1.72-2.12,m,2H CH,-C;2.88-3.10,m,2H, N-
CH;; 3.12-3.45,m,3H,2H of N-CH, and 1H of N-CH;3.68—4.15,m,2H, N-CH,
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15 9. A cor;lpofmd of claim 1 for use as a pharmaceutical.
10. A compound of claim 1 for use in the preparation of a medicament for the

treatment of microbial diseases.
20 11. A pharmaceutical compositions comprising a compound of formula I in
pharmaceutically acceptable salt form or free form in association with at least one

pharmaceutical carrier or diluent.

12. A compound of claim 1 for use according to claim 11 in the treatment of

[}
w

microbial diseases caused by bacterias selected from Psesudomonas, Escherichia,

Enterobacter, Klebsiella, Moraxella, Enterococcus, Streptococcus, Staphylococcus.

13. Use of a compound of formula I as defined in claim 1 as a pharmaceutical.

30

14. A compound of formula
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wherein -

i

Y' denotes alkylene, -

R’; denotes hvdrogen, (C;.)-alkyl or (§1.a)alkylinuno,

R, denotes hydrogen, (C,.g)-alkyl, hydroxy, (C;.x)-alkoxy, (C3.-,-)-cy;:loalkyl,
amino or heterocyclyl having 4 to 7 ring members and 1 to 3 heteroatoms selected
from nitrogen, sulfur and/or oxygen,

10 R’: and R’s independently of each other denote hydrogen, carboxyl, (C;.2)-
alkoxycarbonyl or (C;.s)-alkyl,

R’’s and R””’s independently of each other denote (C.g)-alkyl, or,

R’”’¢ and R*”s together with the nitrogen atom to which they are attached denote
heterocyclvl having 4 to 7 ring members and 1 to 3 heteroatoms selected from
nitrogen, sulfur and/or oxygen,

R’'5 denotes (Cy.g)-alkyl, or

R”sand R’”, together denote alkylene,

b
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R”"”s and R”- together with the nitrogen atom to which they are attached form a
heterocyclyl having 4 to 7 ring members and 1 to 3 heteroatoms selected from
nitrogen, sulfur and/or oxygen,

and

Hal’” denotes halogen,

with the proviso that a compound of formula Ij,, wherein R’s, R’> and R’ are
hvdrogen and R”’s is hydrogen, 2-(N-morpholino)ethyl, 3-(N,N-dimethvl-amino)-

propyl; (2-hvdroxvethvl)amino or 2-hvdroxyethyl, 1s excluded.



