
[0005] 	The attempt to enhance the cellular uptake of the fl-Iactams by using iron- 

siderophore uptake systems in microorganisms is one concept that has been explored in the 

monobactam field by Basilea (WO 2007065288), Naeja Pharmaceuticals (WO 2002022613) 

and Squibb & Sons (US 5290929, EP 531976, EP 484881). The heteroaryl units mimicing 

siderophores can also be attached to the side-chain as hydrazides as demonstrated by Squibb 

& Sons (US 5318963, US 5112968). Recently, Pfizer re-investigated monocarbams, mono- 

cyclic fl-lactams that carry a sulfonylaminocarbonyl activating group at the N1-position (WO 

2010070523). Additionally, in WO 2008116813 Basilea has described combination therapy 

approaches using a combination of monobactams with carbapenems. 

[0006] 	In view of the increasing resistance development of pathogenic bacteria 

against known antibacterial agents, including multiple resistances, there is an ongoing need to 

find novel antibacterial substances, in particular compounds that have different structural 

motives. 

SUMMARY  

In an aspect, there is provided compound of formula  
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in which 	 O R3  

R1  and R2 	independently of one another represent hydrogen, aminocarbonvi or (Cr  
C4)-alkyl, or 

Fe and R2 	together with the carbon atom to which they are bonded form a (C3-C4E 
cycloalkyl,  

represents -(CH,1,-(S000H or -0 CH2L-(S02)0H, 

wherein m and o independently of one another represent an integer 0, 1, 
2 or 3, and 
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wherein any CH,-group contained in the residues which R3  represents 
may be substituted with one or two (C1-C4)-alkyl-residues. 

represents CR4  or N, 

R4  represents hydrogen or halogen, 

Z represents a bond or an alkyl-chain having one, two, three or four carbon 

Y 

atoms,  

whereby the alkyl-chain may be substituted with one, two, three or four 
substituents, selected independently of one another from the group 
consisting of carboxy, aminocarbonvi and (C1-C4)-alkyl, 

whereby alkyl in turn may be substituted with a substituent 
selected from the group consisting of hydroxy, carboxy and 
aminocarbonyl, 

represents a bond. 0. NH or S, 

A represents (CTC12)-aryl or 5- to 10-membered heteroarYl, 

whereby aryl and heteroaryl are substituted with a substituent of the 
following formula 
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 R2b and K .—.3b independently of one another represent hydrogen, 

amino, hydroxy, (C1-C4)-alkyl. (C,-C4)-alkoxy, (C&O-cycloalkyl, 4- 
, 5- 6- or 7-membered heterocyclyl or 5- or 6-membered 
heteroaryl, 

whereby amino and hydroxy may be substituted with one or 
two substituents selected independently of one another 
from the group consisting of carbonyl, (Crash 
alkylcarbonyl, mono- or di-(C1-C4)-alkylaminocarbonyl, and 
LQ1-C4)-alkyl, 

whereby alkoxv, heterocvclvl and heteroaryl may be 
substituted with one, two or three substituents selected 
independently of one another from the group consisting of 
halogen, hydroxy, amino, carbonyl, carboxy, (C;-C44 
alkylcarbonyl, (C1-C.1)-alkoxy, mono- or di-(C1-C4)- 
alkylamino. mono- or di-(C1-C4)-alkylaminocarbonyl, -NH- 
CH =NH 	-NH-C(=NH) NH 	-C =NH CH3  and Cl-C41.. 
alkyl, and 
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whereby alkyl and cycloalkyl may be substituted with one, 
two or three substituents selected independently of one 
another from the group consisting of halogen, hydroxy. 
amino, carbonyl, carboxy, carbonyloxy, aminocarbonyl, 
carbonylamino, (C,-C1)-alkylcarbonyl, (C1-C4)-alkoxy, 
mono- or di-(Ci-C4)-alkylamino_, mono- or di-(C,-C41: 
alkylaminocarbonyl, -NH-CH(=NH), -NH-C(=NH)(NH21,.:  
CH(=NH)C1-11,1QE-Cis2)-aryl, 5- or 6-membered heteroaryl 
and 5- or 6-membered heterocyclyl, 

whereby heteroarvl and heterocycly1 in turn may be 
substituted with (C1-C4)-alkyl, and 

whereby amino in turn may be substituted with 5- or 
6-membered heteroaryl, or 

R2b  and Rib  together with the nitrogen atom to which they are 
bonded form a 5- to 7-membered heterocycle including one, two or 
three further heteroatoms selected from the series N, 0 and S and 
Rib  is as defined above, 

Rob  represents hydrogen, amino, hydroxy, (C1-C4)-alkyl or (C1-Cts.)- 
alkoxy, 

whereby amino and hydroxy may be substituted with one or 
two substituents selected independently of one another 
from the group consisting of (C1-C4)-alkylcarbonyl. mono- or 
di-(C,C4)-alkylaminocarbonyl and (C1-C4)-alkyl, 

whereby alkoxy may be substituted with one, two or three 
substituents selected independently of one another from 
the group consisting of halogen, hydroxy, amino. carbonyl, 
carboxy, (C1-C4)-alkylcarbonyl, (C,-C4)-alkoxy, mono- or di- 
(Crai)-alkylamino, mono- or di-(C1-C4)-alkylaminocarbonyl, 
-NH-CH(=NH), -NH-C(=NH)(NI-12), -CH(=NH)CH:3  and (Cr  
C4)-alkyl, and 

whereby alkyl may be substituted with one, two or three 
substituents selected independently of one another from 
the group consisting of halogen, hvdroxv, amino, carbonyl, 
carboxy, aminocarbonyl, (C1-C4)-alkylcarbonyl, (C1-C4) 
alkoxv, mono- or di-(C1-C4)-alkylamino, mono- or di-(C1-C4.): 
alkylaminocarbonyl, -NH-CH(=NH), -NH-C(=NH)(NH2  
CH =NH)CH(C,-C4  -alk I 	C6-Cio)-aryl and 5- or 6- 
membered heteroaryl, 

R5b  represents hydrogen or (C1-C4)-alkyl, 

Q represents a bond, CH, or NH, 
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k represents an integer 1 or 2, and 

* is the linkage site to the residue represented by A, and 

whereby aryl and heteroaryl further may be substituted with one or two 
substituents selected independently of one another from the group 
consisting of halogen, cyano, amino, hydroxy, (C1-C4) 4.): 
alkoxy, mono- or di-(C1-C4)-alkylamino, amino-(C1-C4)-alkyl, hydroxv-(C1: 
C4-alkyl or carboxy, 

whereby alkyl, alkoxy, alkylamino. aminoalkyl, hydroxyalkyl and 
carboxy in turn may be substituted with a substituent selected from 
the group consisting of halogen, (Ci C4)-alkyl and carbonyl, and 

I represents an integer 0, 1, 2 or 3, 

and the salts thereof, the solvates thereof and the solvates of the salts thereof. 

In another aspect, there is provided compound which is 

(2Z)-2-(2-Amino-1,3-thiazol-4-yi)-2-{f2-(4-carbamimidoyl-3-hydroxyphenoxy)ethoxylimino}-N- 
113S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3-yllethanamide 

(2S,33}-3-{f(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2412-(4-carbamimidoy1-3-hydroxyphenoxy)ethoxvl- 
iminolacetyllarninol-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-341-(2Z)-2-(2-Amino-1.3-thiazol-4-v0-2-({2-116-carbamimidoylpyridin-3-yl)oxylethoxv}- 
imino}acetyllaminol-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-({2-1(6-carbamimidoylpyridin-3-yl)oxylethoxy}imino)-N-113S)- 
2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3-yllethanamide 

(2S3S)-3-W2Z)-2-(2-Amino-1,3-thiazol-4-y1}-2-({2-ff5-carbamimidoylpyridin-2-y1)oxylethoxv}- 
imino)acetyllamino}-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-3-{f(2Z)-2-(2-Amino-1,3-thiazol-44)-2-({2-[(4-carbamimidoylphenyl)sulfanyll- 
ethoxylimino)acetyllamino)-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2Z)-2-(2-Amino-1,3-thiazol-44}-2-({2-114-carbamimidoylphenyl)sulfanyllethoxy}imino)-N-1(3S)- 
2,2-dimethy1-4-oxo-1-(sulfooxy)azetidin-3-yllethanamide 

(2S,3S)-3-ff(2Z)-242-Aming-1,3-thiazol-4-y1}-2-({2-114-carbamimidoylphenyl)aminolethoxv}- 
imino)acetyllamino}-2-methyl-4-oxoazetidine-1-sulfonic acid 

f2S,3S1-3-{112Z)-2-(2-Amino-1,3-thiazol-44)-2-{[2-(4-carbamimidoylphenoxv)- 
ethoxylimino}acetyliamino}-2-methyl-4-oxoazetidine-1-sulfonic acid 

(22)-2-(2-Amino-1,3-thiazo1-44)-2-{12-(4-carbamimidoylphenoxy)ethoxylimino}-N-H2R,3S)-2- 
methyl-4-oxo-1-(sulfooxy)azetidin-3-yllethanamide 
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(2R,3S)-3-{F(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2412-(4-carbamimidoylphenoxy)ethoxyliminol- 
acetyllaminol-2-methyl-4-oxoazetidine-1-sulfonic acid 

M2S,3S)-341(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-{12-(4-carbamimidoylphenoxV)- 
ethoxylimino}acetvliaminol-2-methyl-4-oxoazetidin-1-ylioxylmethanesulfonic acid 

12Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-{12-(4-carbamimidoy1-3-methylohenoxy)ethoxylimino}-N- 
1(3S)-22-dimethy1-4-oxo-1-(sulfooxy)azetidin-3-vIlethanamide 

(2S,3S)-341(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-(12-(4-carbamimidoy1-3-methylphenoxv)- 
ethoxylimino)acetyllaminol-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-24(2-112-carbamimidovloyridin-4-vfloxylethoxy)imino)-N-f(3S)- 
2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3-yllethanamide 

(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-{12-(4-carbamimidoylphenoxy)ethoxylimino}-N-12-oxo-1- 
(sulfooxy)-1-azasoiror3.41oct-3-yllethanamide 

(2S,3S)-341(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-{12-(4-carbamimidoylphenoxy)-2-methyl- 
propoxylimino}acetyllamino}-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-3-{1(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-2-({11-(4-carbamimidoy)phenoxy)-2-methylpropan- 
2-yrioxylimino)acetyllamino}-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-3-11*(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2412-(4-carbamimidoy)-2-fluorophenonl- 
ethoxyliminolacetyllaminol-2-methy1-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-3-{[(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-(12-(4-carbamimidoy1-2-chlorophenoxy)- 
ethoxylimino}acetyllamind)-2-methy1-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-3-{f(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-({2-14-(N-hydroxycarbamimidoA)- 
phenoxy)ethoxylimino)acetyllaminol-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-24(2-1(4-carbamimidoylpyridin-2-yl)oxylethoxyliminol-N-1(3S)- 
2,2-dimethy1-4-oxo-1-(sulfooxy)azetidin-3-yllethanamide 

(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-N-1(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3-y11-2-1(2-{4- 
EN-(piperidin-4-y1)carbamimidoyllohenoxy}ethoxy)imindiethanamide 

(2Z)-2-1(2-{4-1N-(2-Aminoethyl)carbamimidoyllohenoxylethoxy)imino1-2-(2-amino-1,3-thiazol-4- 
A-N-R3S)-2,2-dimethy1-4-oxo-1-(sulfooxy)azetidin-3-yllethanamide 

(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-({2-14-(4,5-dihydro-1H-imidazol-2-y1)phenoxylethoxy}imino)- 
N-1(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3-yllethanamide 

(2S and 2R)-2-({f(1Z)-1-(2-Amino-1,3-thiazo1-4-y1)-241(2S,3S)-2-methyl-4-oxo-1-sulfoazetidin-3- 
ynaminol-2-oxoethylidenelamino}oxy)-3-(4-carbamidinoyl-phenoxy)prooanoic acid 

(2S and 2R)-2-({1(1Z)-1-(2-Amino-1,3-thiazol-4-y1)-2-{1(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)- 
azetidin-3-vIlaminol-2-oxoethylidenelamino)oxv)-3-(4-carbamimidoylohenoxy)orooanoic acid 
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(2S,3S)-3-{112Z)-2-(2-Amino-1,3-thiazol-4-v1)-2-(f2-r(6-carbamimidovipyridazin-3-ypoxViethoxv)- 
imino)acetvilaminol-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2Z)-242-Amino-1,3-thiazol-4-v1)-2-({2-[(6-carbamimidovlovridazin-3-ypoxyl-ethoxylimino)-N- 
J(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3-vilethanamide 

(2S,3S)-3-{f(2Z)-2-(2-Amino-1,3-tniazol-4-v1)-2-({24(5-carbamimidoviovrazin-2-vnoxyl- 
ethoxy}imino)acetyliaminol-2-methvi-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-3-{[(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-2-({2-[(4-carbamimidovi-1,3-thiazol-2-y1)oxyl- 
ethoxvlimino)acetyllamino}-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S.3S)-3-W2Z)-2-(2-Amino-1.3-thiazol-4-v1)-2-(2-114-carbamimidovithiophen-2-yl)methoxvi- 
imino)acetvilamino}-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-2-({24(6-carbamimidov1-5-hydroxypyridin-34)oxvlethoxv}- 
imino)-N-1(3S)-2,2-dimethvI-4-oxo-1-(sulfooxy)azetidin-3-yllethanamide 

(2S and 2R)-2-({1(1Z)-1-(2-Amino-1.3-thiazol-4-v1)-241(3S)-2,2-dirnethyl-4-oxo-1-(sulfooxy)- 
azetidin-3-vilamino-2-oxoethylidenelaminoloxv)-3-(4-carbamimidovi-3- 
hydroxvphenoxv)propanoic acid 

(2S.3S)-3-{1(2Z)-2-{12-(2-Amino-4-carbamimidovlphenoxy)ethoxylimino}-2-(2-amino-1,3-thiazol- 
4-yl)acetyllaminol-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S and 2R)-2-({[(1Z)-1-(2-Amino-1,3-thiazol-44)-241(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)-azet- 
idin-3-yllamino}-2-oxoethylidenelaminoloxv1-3-1(6-carbamimidovipyridin-3-vi)oxylpropanoic acid 

(2S, 3S)-3-{[(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-24{3-(4-carbamimidovlphenoxy)vocboxV1- 
imino}-acetyli-amino}-2-methy1-4-oxoazetidine-l-sulfonic acid 

(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-N-113S)-1-hydroxy-2,2-dimethy1-4-oxoazetidin-3-y11-2-(f244-(N- 
(2-[(iminomethyl)aminolethyllcarbamimidovi)phenoxviethoxy)imino)ethanamide 

(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-N4(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3-y11-2-{1-2-(4- 
{N-[(3S)-pyrrolidin-3-yricarbamimidovilphenoxv)ethoxyliminoethanarnide 

(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2412-(4-{N-r2-(dimethylamino)ethvIlcarbamimidovIlphenoxv)- 
ethoxyliminol-N-1(3S)-2,2-dimethyl-4-oxo-1-(suifooxv)azetidin-3-vilethanamide 

(2Z)-2-(2-Amino- 1,3-thiazo1-4-v1)-2-{12-(4-carbamimidovlphenoxv)ethoxylimino}-N-f(3S)-2,2- 
di methvI-4-oxo-1-(sulfooxv)azetidin-3-yllethanamide 

(4S)-4-{u442-(fr(1Z)-1-(2-Amino-1,3-thiazol-4-v1)-241(3S)-2,2-dimethvi-4-oxo-I- 
(suifooxv)-azet-idin-3-vilamino}-2-oxo-ethylidenel-aminol-oxv)-ethoxyl-phenv11(imino)methyll- 
aminol-N,N-dimethvi-L-prolinamide 

(2Z)-2-(2-Amino-1,3-thiazol-44)-N4(3S)-2,2-dimethvi-4-oxo-1-(sulfooxv)azetidin-341-2412-(4- 
{N-1(3S)-1-ethanimidoylpwrolidin-3-yricarbamimidovI}phenoxv)ethoxVliminolethanamide 
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(2R and 2S)-3444N-(2-Aminoethyl)carbamimidoyilphenoxv}-2-({1.(1Z)-1-(2-amino-1,3-thiazol-4- 
0-2-{f(3S)-2.2-dimethyl-4-oxo-1-(sulfooxv)azetidin-3-yilaminol-2-oxoethylidenel- 
aminol-oxy)-propanoic acid 

(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-({112R and 2S)-1-(4-carbamimidoviphenoxv)-3-hydroxy- 
propan-2-ylloxylimino)-N4(3S)-2,27dimethyl-4-oxo-1-(sulfooxy)azetidin-3-yliethanamide 

3-({f(1 Z)-1-(2-Amino-1,3-thiazol-4-v1)-2-{[(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3- 
vilaminol-2-oxoethylidenelaminoloxy)-4-(4-carbamimidoylphenoxy)butanoic acid 

(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-;[2-(4-carbamimidoylphenoxy)ethoxyliminol-N4(2S,3S)-2- 
methvi-4-oxo-1-(sulfooxv)azetidin-3-ynethanamide 

(2R,3S)-3-{R2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-{r3-(4-carbamimidovlohenoxv)propoxviimino}- 
acetyllamino}-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-34f(2Z)-242-Amino-1,3-thiazol-4-y1)-2-{12-(2-bromo-4-carbamimidoylphenoxy)ethoxv1- 
imino}acetyllaminol-2-methyl-4-oxoazetidine-1-sulfonic acid 

f2S,3S)-3-ff(2Z)-2-(2-Amino-1.3-thiazol-4-v1)-2-{12-(4-carbamimidamidophenoxy)ethoxylimino}- 
acetyllaminol-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-3-02Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-ff3-(4-carbamimidamidophenoxy)- 
propoxyliminolacetvilamino}-2-methy1-4-oxoazetidine-1-sulfonic acid 

(2Z)-2-(5-Amino-1,2,4-thiadiazol-3-v1)-2412-(4-carbamimidovlphenoxy)ethoxylimino}-N4(2S.3S)- 
1-hydroxv-2-methyl-4-oxoazetidin-3-yllethanamide 

(2S.3S)-34112Z)-2-(2-Amino-1,3-thiazol-44)-2-(12-(3-carbamimidoylphenoxv)- 
ethoxylimino)acetvliamino}-2-methyl-4-oxoazetidine-1-suifonic acid 

(2S,3S)-3-({(2Z)-2-(2-Amino-1,3-thiazol-44)-24(244-1N-Lprooan-2-v1)carbamimidoyllphenoxv}- 
ethoxy)iminolacetyllamino)-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S.3S)-3-{1.(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-2-{r(4-carbamimidoylbenzvl)oxyl- 
imino}acetvilaminol-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-34112Z)-2-(2-Amino-1,3-thiazol-4-v1)-2-42-4(4-carbamimidoylthiochen-2- 
vOmethoxylethoxy}imino)acetyllaminol-2-methvi-4-oxoazetidine-1-sulfonic acid 

(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-{f(4-carbamimidovibenzyl)oxylimino}-N-[(3S)-2,2-dimethyl-4- 
oxo-1-(sulfooxy)azetidin-3-vElethanamide 

(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-2-{f3-(4-carbamimidoviphenoxv)or000xylimino}-N-1(3S)-2,2- 
dimethvl-4-oxo-1-(sulfooxv)azetidin-3-vnethanamide 

(2S,3S)-3-{[(21)-2-(2-Amino-1,3-thiazol-4-y1)-2-({244-carbamimidovi-2-(hydroxymethyl)- 
phenoxylethonlimino)acetyllaminol-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-3-(1(2Z)-2-(2-Amino-1,3-thiazol-44)-24(2-0-carbamimidovi-2-1(formyloxv)methvg- 
phenoxv}ethoxy)iminolacetvi}amino)-2-methyl-4-oxoazetidine-1-sulfonic acid 



(2S,3s)-3-{[(2Z)-2-(2-Amino-5-chloro-1,3-thiazol-4-y1)-2-{f2-(4-carbamimidovionenoxv)- 
ethoxviimino}acetyllamino}-2-methyl-4-oxoazetidine-1-sulfonic acid 

(25,3S)-3-1[(2Z)-2-({244-(2-Amino-2-iminoethvi)phenoxylethox0mino)-2-(2-amino-1,3-thiazol-4- 
vnacetvIlarninol-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S3S)-34{(2Z)-2-(2-Amino-1,3-thiazol-4-y1)-2-_1(2-{4-112-formvihydrazinv1)(imino)methvfl- 
phenoxv}ethoxv)iminolacetyllamino)-2-methyl-4-oxoazetidine-1-suifonic acid 

(2S,3S)-3-(4(2Z)-2-(2-Amino-t 3-thiazol-4-v1)-2-112-{4-rhydrazinvi(imino)methvilphenoxv}- 
ethoxv)iminolacetyl)amino)-2-methvi-4-oxoazetidine-1-sulfonic acid 

(2S.3S)-3-{1(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-2-({2-1(5-carbamimidov1-1,3,4-thiadiazol-2- 
VI)oxvlethoxy}iminolacetyllaminol-2-methvI-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-3-0(2Z)-242-Amino-1,3-thiazol-4-y1)-24r2-(4-carbamimidovlphenoxv)ethoxyl- 
imino)acetyllamino}-2-carbamovI-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-341(2Z)-2-(2-Amino-1,3-thiazol-4-v1}-2-({24(3-carbamimidov1-1,2-oxazol-5- 
ypoxylethoxy}imino)acetyllamino}-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-3-{[(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-2-({2-14-(N-methvicarbamimidovi)phenoxVI- 
ethoxy}imino)acetyllamino)-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-3-({(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-24(2-{44N-(2-hydroxyethviicarbamimidoy11- 
phenoxylethoxy)imindiacetvliamino)-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-3-1112Z)-2-(2-Amino-1,3-thiazol-4-v1)-24(2-(4-(N-12-(formyloxy)ethvilcarbamidoyl}- 
phenoxv)ethoxylimino}acetyliaminol-2-methyl-4-oxoazetidine-l-sulfonic acid 

(2S,3S)-34112Z)-2-(2-Amino-1,3-thiazol-4-v1)-24{2-1(3-carbarnimidov1-1-methyl-1H-pvrazol-5- 
vi)oxylethoxvlimino)acetyllamino}-2-methyl-4-oxoazetidine-1-sulfonic acid 

(2S,3S)-3-{1(2Z)-2-(2-Amino-1 ,3-thiazol-44)-2-({2-115-carbamimidoy1-1-methy1-1H-pvrazol-3- 
00xviethoxy}imino)acetyliamino}-2-methyl-4-oxoazetidine-1-sulfonic acid 

N-R4424{1(1Z)-1-(2-Amino-1,3-thiazol-4-Y1)-241(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3- 
vilaminol-2-oxoethylidenelaminoloxv)ethoxylphenviyimino)methvilciivcine 

(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-2-{24(2-carbamimidov1-5-methy1-1,3-thiazol-4-v1)0xvi- 
ethoxv}imino)-N-1"(3S)-2,2-dimethyl-4-oxo-1-(sulfooxv)azetidin-3-yllethanamide 

2-({r(1Z)-1-(2-Amino-1,3-thiazol-4-_v1)-2-{f(3S)-2,2-dimethyl-4-oxo-1-(sulfooxv)azetidin-3-v11- 
aminol-2-oxoethylidenelaminooxv)-3-(4-carbarnimidoviphenoxv)prooanamide 

(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-N-113S)-2,2-dimethvi-4-oxo-1-(sulfooxy)azetidin-341-2-f(2-{4- 
11\1-(Pyridin-2-ylmethvi)carbamimidoyllphenoxylethoxv)iminolethanamide 

{{(2S,3S)-34[(2Z)-2-1(244-fN-(2-Aminoethyl)carbamimidoviiphenoxy}ethoxy)iminol-2-(2-amino- 
1,3-thiazol-4-v1)acetvilaminol-2-methyl-4-oxoazetidin-1-viloxylmethanesulfonic acid 
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(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-24(2-{4-(N-(2-carbamimidamidoethyl)carbamimidov11- 
phenoxvethoxv)iminol-N-4(3S)-2,2-dimethvl-4-oxo-1-(sulfooxy)azetidin-3-vIlethanamide 

1424114-12-n1 Z)-1-(2-Am i no-1,3-thiazol-4-y1)-2-(f(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidi n- 
3-vilamino}-2-oxoethylidenelaminoloxv)ethoxylphenvIl(imino)-methyllaminolethyl)-1- 
methvlovrrolidinium chloride 

(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-N-R3S)-2,2-dimethy1-4-oxo-1-(sulfooxy)azetidin-3-v11-24(244- 
rimino(piperazin-1-v1)methyllphenoxvlethoxy)imindlethanamide 

(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-24(11-(4-carbamimidovlphenoxv)- (2R and 2S)-4-hydroxy- 
butan-2-vlioxvlimino)-N4(3S)-Z2-dimethvi-4-oxo-1-(sulfooxv)azetidin-3-vITethanamide 

(2Z)-2-fr2-({61N-(2-AminoethvI)carbamimidovlicovridin-3-ylloxv)ethoxylimino}-2-(2-amino-1,3- 
thiazol-4-v1)-N1(3S)-22-dimethyl-4-oxo-1-(sulfooxv)azetidin-3-yllethanamide 

(2Z)-2-1.(2-{41N-(3-AminoproovI)carbamimidovIlphenoxy}ethoxy)imino1-2-(2-amino-1,3-thiazol-4- 
v1)-N-113S)-2,2-dimethyl-4-oxo-1-(sulfooxv)azetidin-3-vIlethanamide 

(2Z)-2-(2-Amino-1,3-thiazol-4-v1)-24(2-(4-11\1-(1,3-diaminopropan-2-v1)carbamimidovli- 
phenoxy}ethoxv)iminol-N4(3S)-2,2-dimethyl-4-oxo-1-(sulfooxv)azetidin-3-vilethanamide 

(2Z)-2-(12-(4-{N-F(2R)-1-Amino-3-hydroxypropan-2-vIlcarbamimidovI}phenoxy)ethoxviimino}-2- 
(2-amino-1,3-thiazol-4-v1)-3S)-2,2-dimethvl-4-oxo-1-(sulfooxy)azetidin-3-yllethanamide 

‘2Z)-2-({244-(5-Amino-1,4,5,6-tetrahydropyrimidin-2-yl)phenoxylethoxv}imino)-2-(2-amino-1,3- 
thiazol-4-v1)-N4(3S)-2,2-dimethyl-4-oxo-1-(sulfooxv)azetidin-3-yllethanarnide 

(2R and 2S) 3-(41(1Z)-1-(2-Amino-1,3-thiazol-4-v1)-2-MS1-2,2-dimethy1-4-oxo-1-(sulfooxv)azet- 
idin-3-vilamino1-2-oxoethylidenelaminoloxv)-2-(4-carbamimidoylohenoxv)propanoic acid 

(2s)-2-({111Z)-1-(2-Amino-1,3-thiazol-4-v1)-2-{1(3S)-2,2-dimethvI-4-oxo-1-(sulfooxy)azetidin-3- 
yllamino}-2-oxoethviidenelamino)oxv)-3-(4-{N-1(3R)-piperidin-3-vlicarbamimidovI}Dhenoxv)- 
propanoic acid 

(2R)-2-(11(1Z)-1-(2-Amino-1,3-thiaz01-4-v1)-2-{f(3S)-Z2-dimethyl-4-oxo-1-(sulfooxv)azetidin-3-v11- 
amino}-2-oxoethylidenelaminoloxv)-3-(4-(N-113R)-oiperidin-3-vlicarbamimidovijohenoxy)- 
Dropanoic acid 

M3S)-3-{1(2Z)-2-(2-Amino-1.3-thiazol-4-v1)-2-{1.(4-carbamimidovibenzyl)oxviimino}acetyllaminol- 
2,2-dimethyl-4-oxoazetidin-1-ylloxv}methanesulfonic acid 

(2Z)-2-1(244-15-(Aminomethyl)-4,5-dihvdro-1H-imidazol-2-vIlohenoxv}ethoxy)iminol-2-(2-amino- 
1,3-thiazol-4-v1)-N-R3S)-2,2-dimethvI-4-oxo-1-(sulfooxv)azetidin-3-vIlethanamide 

(3S)-34(12Z)-2-(2-Amino-1,3-thiazol-4-v1)-2-11244-1-N-(pyrazolidin-4-v1)carbamimidoyll- 
phenoxvIethoxv)imindiacetyl}amino)-2,2-dimethvl-4-oxoazetidine-1-sulfonic acid 
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(2S)-2-(fr(1 z)-1-(2-Amino-1,3-thiaz01-4-Y1)-24[(3S)-2.2-dimethyl-4-oxo-1-sulfoazetidin-3-v11- 
amino-k-2-oxoethylidenelaminoloxv)-3-(44N-f(3S)-pyrrolidin-3-vIlcarbamimidov11- 
phenoxy)propanoic acid 

(2S)-3444N-(2-Amino-2-methylpropyl)carbamimidoyliphenoxyl-2-({111Z)-1-(2-amino-1,3-thiazol- 
4-0)-2-{1(3S)-2,2-dimethyl-4-oxo-1-(sulfooxv)azetidin-3-yilamino)-2-oxoethylidenelamino)- 
oxy)propanoic acid 

(2S)-2-(fr(1Z)-1-(2-Amino-1,3-thiazol-4-y1)-241(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3- 
yllamino)-2-oxoethylidenelaminoloxy)-3-(44N-r2-(methylamino)ethylicarbamimidoyll- 
phenoxy)propanoic acid 

(2S)-2-({r(1 z)-1 -(2-Am ino-1 .3-thiazol-4-y1)-2-4[(3S)-2,2-dimethyl-4-oxo-1 -sulfoazetidin-3- 
yllamino)-2-oxoethylidenelamino)oxy)-3-(4-{N-1(3R)-pyrrolidin-3-ylicarbamimidoyl}- 
phenoxy)propanoic acid 

(2S)-24{[(1Z)-1-(2-Amino-1,3-thiazol-4-v1)-2-{113S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3- 
yllaminol-2-oxoethylidenelaminoloxy)-344-1N-(Piperidin-3-vncarbamimidovIlphenoxylpropanoic 
acid 

(2S)-2-(fr(1Z)-1-(2-Amino-1,3-thiazol-4-y1)-2-{ff3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3- 
yllaminol-2-oxoethylidenelaminoloxy)-344-IN-(Pyrrolidin-2-ylmethyl)- 
carbamimidoyllphenoxylpropanoic acid 

(2S)-2-(ff(1Z)-1-(2-Amino-1,3-thiazol-4-y1)-241(3S)-2,2-dimethy1-4-oxo-1-(sulfooxv)azetidin-3- 
yllamino1-2-oxoethylidenelaminoloxy)-3-{44N-(piperidin-2-ylmethvi)- 
carbamimidoyllphenoxylpropanoic acid 

(2S)-3-{44N-(trans-(R,R and S,S)-2-Aminocyclopropyl)carbamimidoyllphenoxy}-2-(fr(1Z)-1-(2- 
amino-1,3-thiazol-4-y!)-21(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3-yflaminol-2-oxo- 
ethylidenelamino)oxy)propanoic acid 

(2S)-2-(fr(1Z)-1-(2-Amino-1,3-thiazol-4-y1)-241(3S)-2,2-dimethy1-4-oxo-1-sulfoazetidin-3-yli- 
amino}-2-oxoethylidenelamino)oxy)-344-{N-113S)-1-methylpyrrolidin-3-yllcarbamimidoy1}- 
-phenoxy)-propanoic acid 

(2S)-2-(fr(1z)-1-(2-Amino-1.3-thiazol-4-0)-2-1113S)-2,2-dimethy{-4-oxo-1-(sulfooxy)azetidin-3- 
yilamino}-2-oxoethylidenelaminoloxy)-3-{4-fN-(1,3-diaminopropan-2-y1)carbamimidoyll- 
phenoxy)propanoic acid 

(2R)-2-(fr(1Z)-1-(2-Amino-1,3-thiazol-4-y1)-2-{f(3S)-2.2-dirnethyl-4-oxo-1-(sulfooxy)azetidin-3- 
vIlaminol-2-oxoethylidenelamino}oxy)73-{44N-(1,3-diaminopropan-2-0)- 
carbamimidoyllphenoxy}propanoic acid 

(2S)-2-(f1(1Z)-1-(2-Aminc-1,3-thiazol-4-y1)-2-fr(3S)-2.2-dimethy1-4-oxo-1-(sulfooxy)azetidin-3- 
vilamino)-2-oxoethylidenelaminoloxy)-3-{4-1N-(1H-imidazol-2-ylmethyl)- 
carbamimidoyllphenoxy}propanoic acid 

(2R)-2-({1(1Z)-1-(2-Amino-1,3-thiazol-4-y1)-2-{f(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3- 
yllaminol-2-oxoethylidenelamino}oxy)-344-1-N-(1H-imidazol-2-ylmethyl)- 
carbamimidoyilphenoxylpropanoic acid 
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(2S)-3-(4-11\144-Aminopvrrolidin-3-y1)carbamimidoyllphenoxy1-2-ifi(1Z)-1-(2-amino-1,3-thiazol-4- 
Y1)-2-fr(3S)-2,2-dimethyl-4-oxo-1-(sulfooxv)azetidin-3-vliaminol-2- 
oxoethylidenelaminoloxy)propanoic acid 

(2S)-2-({1(1 Z)-1 -(2-Amino-1 ,3-thiazol-4-yl)-2-(1(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3- 
yllamino)-2-oxoethylidenelaminok)xy)-3-{44N-(azetidin-3-y1)carbamimidoyliphenoxy}propanoic 
acid 

(2S)-2-(II-(1Z)-1-(2-Amino-1.3-thiazol-4-y1)-241(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3- 
yfiaminol-2-oxoethylidenelamino)oxy)-3-144N-(piperidin-4-yl)carbamimidovIlphenoxylpropanoic 
acid 

(2S)-2-(fr(1 Z)-1-(2-Amino-1 ,3-thiazol-4-y1)-2-{113S)-2.2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3- 
yllamino}-2-oxoethylidenelaminoloxy)-3-{4-fN-(azetidin-3-yl)carbamimidoyllphenoxy}propanoic 
acid 

(2S)-2-(f[(1Z)-1-(2-Amino-1 .3-thiazol-4-y1)-2-{[(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3- 
yllamino}-2-oxoethylidenelaminoloxy)-3-(4-{N42-(pyrimidin-2-ylamino)ethylicarbamimidoyl}- 
phenoxy)propanoic acid 

(2R)-2-(1-f(1Z)-1-(2-Amino-1,3-thiazol-44)-2-{r(3S)-22-dimethyl-4-oxo-1-(sulfooxy)azetidin-3- 
yliamino}-2-oxoethylidenelaminoloxy)-3-(4-{N-12-(pyrimidin-2-ylamino)ethyficarbamimidoyl}- 
phenoxy)propanoic acid 

and the salts thereof, the solvates thereof and the solvates of the salts thereof. 

In yet another aspect, there is provided the use of a compound as disclosed herein for 
the manufacture of a medicament for treating and/or preventing diseases, in particular bacterial 
infections, especially with Gram- negative bacteria. 

In yet another aspect. there is provided a method for the preparation of a compound of 
formula (1) as disclosed above comprising removing the protecting group from a compound of 
formula 

A 
I 
1CH2), 

z
'i(  

I 

	

N 	
o 
	 (II) 

	

I 	H 	R1  
Pg 	 N 	- 

\ 	/ 	 \---1-•1R2  
H 	 N \ 

0 	R3  

in which Pci represents a protecting group and R1-R3, A, I, X. Y and Z are as defined above. 

In yet another aspect, there is provided the use of a compound as disclosed herein for 
the manufacture of a medicament for the treatment and/or prophylaxis of diseases. 
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'In yet another aspect, there is provided the use of a compound as disclosed herein for 
the manufacture of a medicament for the treatment and/or prophylaxis of bacterial infections. 

for 

In yet another aspect, there is provided a medicament comprising at least one 
compound as disclosed herein in combination with at least one further active compound. 

In yet another aspect, there is provided a medicament comprising at least one 
compound as disclosed herein in combination with at least one inert, non-toxic, 
pharmaceutically acceptable excipient. 

use of a medicament as disclosed herein In yet another aspect, there is provided the 
the manufacture of a medicament for treating and/or preventing bacterial infections. 

DETAILED DESCRIPTION 

compounds of formula (I) 

R1 	(I) - 
:-.-:—.1R2  

[0007] 	The present invention relates to 

A 
I 
SCH2), 

Y 
Z 

N
O 

I 	H 
N--.../N 

I 	\-- H2N 
,---X 	0 

S 

0 
N \ 

R3  

in which 
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(2S)-2-({[(1Z)-1-(2-Amino-1,3-thiazol-4-y1)-2-{[(3S)-2,2-dimethy1-4-oxo-1-(sulfooxy)azetidin-3-

yl]amino}-2-oxoethylidenelamino}oxy)-3-{44N-(azetidin-3-yl)carbannimidoyliphenoxy}propanoic 

acid 

(2S)-2-({[(1Z)-1-(2-Amino-1,3-thiazol-4-y1)-2-{[(3S)-2,2-dimethy1-4-oxo-1-(sulfooxy)azetidin-3-

yliamino}-2-oxoethylidene]amino}oxy)-3-{4-[N-(piperidin-4-y1)carbamimidoyl]phenoxy}propanoic 

acid 

(2S)-2-({[(1Z)-1-(2-Amino-1,3-thiazol-4-y1)-2-{[(3S)-2,2-dimethy1-4-oxo-1-(sulfooxy)azetidin-3-

yl]amino).-2-oxoethylidenelamino}oxy)-3-{4-[N-(azetidin-3-y1)carbamimidoyl]phenoxylpropanoic 

acid 

(2S)-2-({[(1Z)-1-(2-Amino-1,3-thiazol-4-y1)-2-{[(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3-

yliamino}-2-oxoethylidenelamino}oxy)-3-(4-{N42-(pyrimidin-2-ylamino)ethyl]carbamimidoy1}-

phenoxy)propanoic acid 

(2R)-2-({[(1Z)-1-(2-Amino-1,3-thiazol-4-y1)-2-{[(3S)-2,2-dimethyl-4-oxo-1-(sulfooxy)azetidin-3-

yl]amino}-2-oxoethylidenejaminoloxy)-3-(4-{N12-(pyrimidin-2-ylamino)ethylicarbamimidoyll-

phenoxy)propanoic acid 

and the salts thereof, the solvates thereof and the solvates of the salts thereof. 

9. 	Use of a Gcompound according to any one of claims 1 to 8 for 1:1604-t he manufacture of 

a 	 for a method of treating 	 diseases, in 	bacterial medicament 	 and/or preventing 	 particular 

infections, especially with Gram- negative bacteria. 
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in which R1, R2  andR3  are as defined in claim 1. 

di-easoc. prophylaxis of 

4312. Use of a compound according to any one of claims 1 to 9 8 for the manufacture of a 

medicament for the treatment and/or prophylaxis of diseases. 

1413. Use of a compound according to any one of claims 1 to 9-8 for the manufacture of a 

medicament for the treatment and/or prophylaxis of bacterial infections. 

4514. Medicament comprising at least one compound according to any one of claims 1 to 9-8 

in combination with at least one further active compound. 

4615 Medicament according to claim 1-514, characterized in that the further active compound 

is a fl-lactamase inhibitor. 

4716. Medicament comprising at least one compound according to any one of claims 1 to 9-8 

in combination with at least one inert, non-toxic, pharmaceutically acceptable excipient. 

4817. Use of a  Medicament according to any one of claims 1-5-14 to-1-7-1Qfor use in the 

of 	medicament for 	method of treating 	 bacterial manufacture 	a 	 a 	 and/or preventing 

infections. 

1 to 9 or a medicament according to any one of claims 15 to 18. 


