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CLAIMS 

1. A compound of Formula (I): 

V3 
R2^0 

N. 

/ 

HzN-f ' YST Nvr/^Het 
s-z O J-ti O 

s-
II o 

a 

or a pharmaceutical^ acceptable salt thereof, 
wherein: 

Z is CR4 or N; 
R1 is H or C1-C4 alkyl; 
R2 is selected from the group consisting opH, C1-C4 alkyl, and -COOH 

or R1 and R2 taken together witn the carbon to which they are attached form 
a ring selected from a C3-C6 cycloalkyl ring and a 4-6 membered heterocyclic ring 
containing up to two heteroatoms^elected from N, O and S as ring members; 
R3 is selected from H, -COOH/and -L1-W-(CH2)o-2-X-R5; 
R4 is H or halo; 
each L1 is independently^straight chain or branched C^alkylene; 
W is a bond, O, NH 
X is phenyl, or a 5-6^membered heteroaryl ring containing 1-3 heteroatoms selected 

from N, 0 and S as ring^embers; where the phenyl and 5-6 membered heteroaryl are 
optionally substituted/vith one or two groups selected from Chalky!, hydroxy, -CN, F, CM 

alkoxy, -NH2l -NH^I_4 alkyl) and -N(CI_4 alkyl)2; 
R5 is selected from 

/ R
1bi 

»R3b 

'N 
I 
R2b 

?1b 
/ 

* l.A j3b 

N 
I 
R2b 

V . / 
N 
I 
R2b 

(CH2)I-2 

* 'H 
I 

R2b 

and 
wherein R1b, R2b, and R3b are independently hydrogen, hydroxy, CN, (Cr 

C4)alkyl, (CrC4)alkoxy, (C3-C6)cycloalkyl, or 4-, 5-, 6-or 7 -membered heterocyclyl 
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containing N, O or S as a ring member, wherein each (Ci-C4)alkyl, (Ci-C4)alkoxy 
(C3-C6)cyc!oalkyl, or 4-, 5-, 6- or 7 -membered heterocyclyl containing N, 0 or/t> as a 
ring member may be substituted with one, two or three substituents selected 
independently from Y, -

and wherein R2b and R3b together with the nitrogen atoifi to which they 
/ 

are bonded can optionally form a 5- to 7-membered heterocyclyl including 0 
or 1 further heteroatoms selected from N, O and S, said/ieterocyclyl 
optionally substituted by Y; 

Y is selected from F, CN, -NH2, Q, -L2-C(O)NR10-L2-Q,,l^-NR10-C(O)-L2-Q, -L2-
OR10, -L2-N(R10)2l -L2-N+(R11)3I -L2-NR10-C(O)R10, -L2-NR10-^-N(R10)2, -L2-0-C(0)0R10, -L2-
O-C(O)-N(R10)2J -1"-NR1U-C(0)-N(R1U)2, -L'-NR^-qOJ-OR'1, -L*-C(=NR1U)-N(R1U)2, ->10 >10 10 _i >10\ >10\ 

CON(R10)2, -L2-NR10-C(=NR10)-N(R10)2, -L2-NR10-C(=N^10)-R10, -L2-C(O)N(R10)2I , -L2-O-
r->10 . / 

3 

2 

SO3R10 

L is independently at each occurrence a bond or a straight chain or branched C1-4 
alkylene, optionally substituted with NH2, OH, or F; 

Het is a 4-6 membered heteroaryl or heterocyclic ring, where the heteroaryl ring 
contains 1 to 4 heteroatoms selected fronyN, 0 and S as ring members and is optionally 
substituted with one or two groups selected from Y, OH, NH2,-C(O)NR102, and C1-4 alkyl 
optionally substituted with one or two/Y; , and the heterocyclic ring contains 1 or 2 
heteroatoms selected from N, O a^a S as ring members and is optionally substituted with up 
to three groups selected from haffo, Y, C1-4 alkyl optionally substituted with one or two groups 
selected from Y, =NR10, =N-QR10, =N-CN, and oxo; 

and Het is Qf^tionally fused to a 5 or 6 membered heterocyclic or heteroaryl 
ring containing up to two4ieteroatoms selected from N-R10, O and S as ring members, and 
optionally substitutedywith one or two R16; 

R10 and R12/are independently H or Ci^ alkyl optionally substituted by one or two 
groups selectedifom OH, NH2 or Q; 

Q is sefected from -L2-N(R13)2, -L2-N*(R14)3, -L2-NR13-C(=NR13)-N(R13)2, -L2-NR13-
CR13(=NR^/-L2-NR13-L2-Cy, -L2-NR13-C(=NR13)-NR13-L2-Cy, -L2-NR13-C(=NR13)-L2-Cy, -L2-

Cy-L2-R^f-L2-Cy-L2-N(R13)2, -L2-NR13-S02-N(R13)2l -L2-S02-N(R13)2, -L2-NR13-S02-R13, -L2-
NR13-IAAr, -L2-S-L2-Cy , -L2-NR13-(C=0)-0-R13, 
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-S-Ll N+^ xl ?11 
M+ 

-R 15 y-
,R 11 

R 15 
7 

R15 

each Cy is independently a 3-6 membered cycloalkyl or 3-6 membered heterocyclyl 

containing one or two heteroatoms selected from N, O and S as a ring member and 

optionally fused to a 5-6 membered aryl or heteroaryl ring, wherein eachjfy is optionally 

substituted with one or two groups selected from halo, Ci.3haloalkyl, fjr4, hydroxy, CM 

alkoxy, -NH2, -NH(CM alkyl) or -N(CM alkyl)2; 

Ar is phenyl, optionally substituted with one or two group# selected from halo, C1-3 

haloalkyl, R14, hydroxy, CM alkoxy, -NH2, -NH(CM alkyl) or -^(CM alkyl)2; 

R11 is independently at each occurrence Ci^alkyb 

and two R10, or two R11 , or two R12 on tne same N can cyclize to form a 4-6 

membered heterocyclic ring optionally substituted with CM alkyl, alkoxy, hydroxy, or oxo; 

R13 is independently at each occurrence Hor CM alkyl optionally substituted with 

hydroxy, -OR14, -NHR14, CM alkoxy, -NH2, -Nbtfc-M alkyl) or -N(CM alkyl)2; 

R14 is independently at each occurrence CM alkyl optionally substituted with hydroxy, 

CM alkoxy, -NH2, -NH(CM alkyl) or-N(0M alkyl)2; 

wherein two R13 or two R14 ocrthe same N can cyclize to form a 4-6 membered 

heterocyclic ring optionally substituted with CM alkyl, CM alkoxy, hydroxy, amino or oxo; 

R15 is H, halo, CMalkyljCN, or-0(CM alkyl); 

each R16 is independently halo, CM alkyl, -NH2, CN, or -0(CM alkyl); 

or a pharmaceutically acceptable salt thereof. 

2. A compound of Formula (IA): 

H2N-~^-

or a pharmaceutically acceptable salt thereof, 

(IA) 
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wherein: 
Z is CR4 orN; 
R1 is H or C1-C4 alkyl; / •> / R* is selected from the group consisting of H, C1-C4 alkyl, and -COOH / 

or R1 and R2 taken together with the carbon to which they are attached/orm 
a ring selected from a C3-C6 cycloalkyl ring and a 4-6 membered heterocyclip4ing 
containing up to two heteroatoms selected from N, O and S as ring members; 
R3 is selected from H, -COOH, and -L1-W-(CH2)0.2-X-R5; 

R4 is H or halo; ^ 
// 

each L1 is independently a straight chain or branched Ci.4alkyle/fe; 

W is a bond, 0, NH or S; y/ 
X is phenyl, or a 5-6 membered heteroaryl ring containing/f-3 heteroatoms selected 

from N, 0 and S as ring members; where the phenyl and 5-6j^embered heteroaryl are 
optionally substituted with one or two groups selected from#ClJ} alkyl, hydroxy, -CN, F, C-M 
alkoxy, -NH2, -NHfC^ alkyl) and -NfC^ alkyl)2; ^ 

R5 is selected from 

^R1b 

.(CH2)n, vi -R3b * A ̂ 3b •T(K /lCH2,,'2 ^ JL / 
V Ml A I T 
R2b R2b / R2b R2b 

and ; 
wherein R1b, R2b, an^R3b are independently hydrogen, hydroxy, CN, (C-r 

C4)alkyl, (CrC4)alkoxy,^03-C6)cycloalkyl, or 4-, 5-, 6- or 7 -membered heterocyclyl, 
wherein each (Ci-C4WfKyl, (CrC4)alkoxy, (C3-C6)cycloalkyl, or 4-, 5-, 6- or 7 -
membered heteropyclyl may be substituted with one, two or three substituents 
selected indepei^aently from Y, 

and wherein R2b and R3b together with the nitrogen atom to which they 
)onded can optionally form a 5- to 7-membered heterocyclyl including 0 

r 1 further heteroatoms selected from N, 0 and S, said heterocyclyl 
optionally substituted by Y; 

is selected from F, CN, -NH2, Q, -L2-C(O)NR10-L2-Q, -L2-NR10-C(O)-L2-Q, -L2-
, -L2-N(R10)2, -L2-N+(R11)3J -L2-NR10-C(O)R10, -L2-NR10-L2-N(R10)2, -L2-0-C(0)0R10, -L2-

(O)-N(R10)2I -L2-NR10-C(O)-N(R10)2I -L2-NR10-C(0)-OR11, -L2-C(=NR10)-N(R10)2, -
CON(R10)2, -L2-NR10-C(=NR10)-N(R10)2I -L2-NR1O-C(=NR10)-R10, -L2-C(O)N(R10)2I , -L2-O-

SO3R10; 
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L2 is independently at each occurrence a bond or a straight chain or branched Ci_4 
alkylene; 

Het is a 5-6 membered heteroaryl or heterocyclic ring, where the heteroaryl ring/ 
contains 1 to 4 heteroatoms selected from N, O and S as ring members and is optionally 
substituted with one or two groups selected from Y, CM alkyl optionally substitut§cfwith one 
or two Y, NH2, and -C(O)NR102, and the heterocyclic ring contains 1 or 2 het|^atoms 
selected from N, 0 and S as ring members and is optionally substituted witl/up to three 
groups selected from halo, Y, CM alkyl optionally substituted with one or/two groups 
selected from Y, =NR10, =N-OR101 =N-CN, and oxo; / 

and Het is optionally fused to a 5 or 6 membered heterocyclic or heteroaryl 
ring containing up to two heteroatoms selected from N, O and s4is ring members, and 
optionally substituted with one or two R16; / 

R10 and R12 are independently H or CM alkyl optionally substituted by G; 
Q is selected from -L2-N(R13)2, -L2-N+(R14)3, -Lj4H-C(=NH)-NH2, -L2-C(=NH)-NH2I 

-HI 
N-^i 

xL 
-R 15 

,R11 

N+ XL2 

R15. R 
7 
15 

Nt 
%R11 

R11 is independently at each occurrence CM alkyl; 
and two R10 , or two^11, or two R12 on the same N can cyclize to form a 4-6 

membered heterocyclic ring optionally substituted with CM alkyl, CM alkoxy, hydroxy, or oxo; 
R13 is independently attach occurrence H or CM alkyl optionally substituted with 

hydroxy, CM alkoxy, -NH2,>NH(CM alkyl) or -N(CW alkyl)2; 
R14 is independently at each occurrence CM alkyl optionally substituted with hydroxy, 

CM alkoxy, -NH2, -NH(CM alkyl) or -N(CM alkyl)2; 
wherein twc/R13 or two R14 on the same N can cyclize to form a 4-6 membered 

heterocyclic ring/optionally substituted with CM alkyl, CM alkoxy, hydroxy, amino or oxo; 
R15 isM, halo, CM alkyl, CN, or -0(CM alkyl); 
eacM R16 is independently halo, CM alkyl, -NH2, CN, or -0(CM alkyl); 

or a 0harmaceutically acceptable salt thereof. 

3. The compound of claim 1 or claim 2, wherein R1 and R2 are each methyl and R3 

is -COOH. 

4. The compound of claim 1 or claim 2, wherein R1 and R2 together with the carbon 
to which they are both attached form a cyclopropane ring and R3 is -COOH. 
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5. The compound of claim 1 or claim 2, wherein R1 and R2 are both H and R3 i§y 
COOH. 

6. The compound of any of the preceding claims, wherein Z is CH. ^ 

7. The compound of any of claims 1-5, wherein Z is N. ^ 

8. The compound of any of the preceding claims, whereip4Het is a 5-membered 
heteroaryl ring containing 1-4 nitrogen atoms as ring^members and is optionally 

/ 
substituted with Y. / 

/ 
9. The compound of claim 8, wherein Het is sheeted from pyrrole, pyrazole, 1,2,3-

/ 
triazole, 1,2,4-triazole, 1,3,4-triazole, ajjd 1,2,3,4-tetrazole and is optionally 
substituted as provided in claim 8. / 

10. The compound of claim 8, wherein Het is a 1,2,3-triazol-2-yl group that is 
optionally substituted with -l3^N(R10)2or L2-NR10-C(=NR10)-N(R10)2. 

11. The compound of claitfi 8, which is of the formula: 

H2N--^ 

wherein R17 is selected from -CH2-G1-(CH2)M-G2 and -CH2-G1-Rx-(CH2)0-2-G2, 
G1 is selected from -NH-, -NMe-, -NH-C(=NH)-, and -NH-C(=NH)-NH-, 

<2 is selected from -NH2, -NHMe, -NH-C(=NH)-NH2l azetidine, and pyrrolidine; 
and Rx is a ring selected from cyclobutyl, azetidine, and pyrrolidine. 

12. The compound of claim 8, wherein Het is a 1,2,3-triazoM-yl group that is 
optionally substituted with -L2-N(R10)2or L2-NR10-C(=NR10)-N(R10)2. 

13. The compound of claim 8, wherein Het is a 1,2,4-triazol-1 -yI group that is 
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/ 
optionally substituted with -L2-N(R10)2or L2-NR10-C(=NR10)-N(R10)2. 

14. The compound of any of claims 1-7, wherein Het is a saturated ring substituted 
with oxo and optionally further substituted with Y. / 

/ 
/* 

15. The compound of claim 14, wherein Het is selected from pyrrplfdine-2-one, 

oxazoiidin-2-one, and imidazolidin-2-one, and is optionally/substituted with Y. 

16. The compound of claim 14, wherein Het is oxazolidip-'z-one and is optionally 
substituted with -L2-N(R10)2or L2-NR10-C(=NRi0)-^(R10)2 

/ / 
17. The compound of claim 14, wherein Het is oj(azolidin-2-one that is substituted on 

the 5-position with -L2-N(R10)2or L2-NR10-£(=NR10)-N(R10)2in the R-configuration 
£ 

/ / 
18. The compound of any of the precedjiig claims, having the structure of Formula 

(H): 

/ O 

R2 \ .0 

O- V 
II o 

•OH 

(II), 

or a pharmaceutical^ acceptable salt thereof. 

19. The compound of claim 1 or claim 2, which is of the formula (Ilia) or (Ilib): 

R 
V3 
2-A 

N 
.0 

N sN 

H^2 
(Ilia) or 

o' Vl a o 
OH 

(lllb) 
wherein R17 is Y or C-M alkyl optionally substituted with one or two Y. 
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20. The compound of claim 1 or claim 2, wherein --0-CR R R is selected from/ 

COOH 

o 

COOH COOH COOH COOH COOH 

o-V J </" O Z2 

NH xxt NH 

O^COOH H 

and 

21. The compound of claim 1 or claim 20, wherein Het is selected from 

o V' NH 

"N-N-N 

, -N 
H H 

-%-N 

o 

•NH: 

•Ns «N 
N 

/-NH2 

A *N 
N 

HN 

N=^ H 

N 
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N: 
-N. # 

N 
V 

,-N 

N-=\ 
°v .X,N 

NH: 

-NHc 
N: 

NH 
il N=r\ 

N NH2 ' Y, H ,-N^N NH 

T A ^N NH2 
H 

rr 
N^ 

^O. 

N / N 
V NH 

r\ 
NH / 

_ J1 N^N / 

'NV ,A-NH2 

o. y-o 

HJT 
-N, ^ 

N 

O' 
,SO3H CN 

NH 
.-N 

/ / N—^ K H 
"NV; 

o y 
TO NHi 

N=< / N 

V 

o y-o 
--N^ >•»</ NH-

NH2 O 

fK VH 
N 1 

NH 
-N 

OH 

N=\ 
.N.^N 

-Nv N 

CN HN 

„-Nv *N 
N 

—-N bj^r b 
NH ' 

NH: 
.NSII^NH2 N 
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H?N COOH 

N 

and 
O. r^i 

? / 22. The compound of any of claims 1-16, wherein L is -(CH2)ii3-. 

23. The compound of claim 18 wherein Het is selected fro'm: 

Y 

N 

O. y-o 
_--N 

O. 

VNvH/* 

\ 'Y y-N 
o. o. 

and ^ 
-X >y / -Nj-Y 

24. The compound of claim 18, wherein Het is selected from 
/ / 

Y 

-Nx *N 
N 

Y 
N=(/ 

/ 

// 
/i^ ) 

/' N 

Y 
)=N 

N 

N==\ 
,-N^N 

Y 

Ov y~-o 
--Nv Y 

Y 
N=\ 

\ 'Y 
and / ^ 

N. 

25CThe compound of claim 19, wherein Y is selected from Q, -L2-OR1D, -L2-N(Ri0)2, -

L2-N+(R11)3, -L2-NR10-C(O)R10, -, -L2-0-C(0)0R10, -L2-O-C(O)-N(R10)2J -L2-NR10-

C(O)-N(R10)2I -L2-C(=NR10)-N(R10)2, -CON(R10)2, -L2-NR10-C(=NR10)-N(R10)2I and 

-L2-NR10-C(=NR10)-R10. 

26. The compound of any of claims 6-25, wherein R3 is 
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/ 

H2C / 

/ 

/ 

of the formula 

27. The compound of claim 26, wherein R3 is 
/ 

N 

i / 0 

N 
H 

.R3b 

/ / 

where R3b is selected from H, azetidine, pyrrolidine and piperidine. 

28. The compound of any of the preceding claims, which is a pharmaceutically 
acceptable salt. 

29. A pharmaceutical composition comprising a compound of any of the preceding 
claims and at least one pharmaceutically acceptable excipient. 

30. A method to treat a Gram-negative bacterial infection, which comprises 
administering to a subject in need of such treatment a compound of any of claims 
1 -27, or a pharmaceutical composition of claim 29. 

31 .The method of claim 30, wherein the bacterial infection is caused by a species of 
Burkholderia, Citrobacter, Enterobacter, Eschirichia, Klebsiella, Meningitidis, 
Morganella, Pseudomonas, Proteus, Salmonella, Serratia, Acinetobacter, 
Bacteroides, Burgholderia, Campylobacter, Neisseria, or Stenotrophomonas 

32. The method of claim 30, wherein the bacterial infection is nosocomial pneumonia, 
an intraabdominal infection, or a urinary tract infection caused by a species of 
Enterobacteriaceae. 

bacteria. /• 
33. A compound according to any of claims 1-27 for use as a medicament. 
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34. The compound of claim 33, wherein the medicament is an antibacterial agent. 

/ 
35. The compound of claim 33, wherein the antibacterial agent is for treatmenfof a 

Gram-negative bacterial infection caused by a species of Citrobacter, / 
Enterobactor, Eschirichia, Klebsiella, Morganella, Pseudomonas, Proteus, 

/ 
Salmonella, Serratia, Acinetobacter, Bacteroides, Burgholderia, Campylobacter, 
Neisseria, or Stenotrophomonas. / 

36. A pharmaceutical combination, comprising a compound according to any of 
claims 1-27 and a second therapeutic agent. / 
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Claims 

1. A compound of Formula (I A): 

i R3 

H2N 

or a pharmaceutically acceptable salt thereof, 
wherein: 

Z is CH; 
the group —O—CR ' R2R3 is selected from 

COOH 

O 

COOH 

O 

O' 
I 

COOH 

o 

COOH COOH 

O 

COOH 

o 

283 



o* 'COOH 

NH?; 

284 



and 
Het is selected from -•VN 

NH. 

r 
'•'VN 

/*^OH 

r\ r\ 

285 



N 

'•VH 

NH? 

NH2 

N: 

'NH, 

286 



NH 

NH? f=\ 
..-NX^N 

N 
H 

NH 

NH? 

O 
/=N\ 

--N\^N 

NH 

.N 

N 

••-v 
NH? 

N=N 
/ \ 

N\^N 

'NH-
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NH, 

O. 

\ o 
N OH 

NH, 

O 
V 
N 

O 

•'"in / 

H 
N 

NH, 

NH 

/N=\ 
,N. ^.N 

/ 
N. - V \ 

HN 

NH2 

N= 

O 

o 
,N 

NH 

NH, 
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HoN COOH 

-*vN 

NH2, 

NH 

289 



NH2 

NH •2> 

NH2 

/ NH 
/ \ 

and 

NH2. 

2. The compound of claim 1, wherein the group 
—OCR'R2R3 is selected from: 

or a pharmaceutically acceptable salt thereof. 
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3. The compound of claim 1, wherein the group 
O—CR'R2R3 is 
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(y^^COOH 

or a pharmaceutically acceptable salt thereof. 
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4. The compound of claim 1, wherein Het is selected from: 

SOsH 

NH? 

NH2 

NH2 

NH 

293 



or a pharmaceutically acceptable salt thereof. 
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5. The compound of claim 1, wherein Het is selected from: 

295 



or a pharmaceutically acceptable salt thereof. 
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6. The compound of claim 1, wherein Het is selected from: 

NEb 

NH 

297 



/=\ 

298 



NH2 

NH2, and COOH; 

,'N\ <*N 

N 

or a pharmaceutically acceptable salt thereof. 
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7. The compound of claim 1, wherein Het is selected from: 

N: 

NH? 

r=\ 
N 

•Ks* 
N' 
H 

NH2, 
:N 

--•V 

NH? 

m 
N: 

•V1 \ 

NH-

and 

N: 

,'Ns^N. 

or a phannaceutically acceptable salt thereof. 
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8. The compound of claim 1, which is selected from: 
l-(((Z)-(2-(((2R,3S)-2-((4-(aminomethyl)-2-oxoimidazo-

lidin-1 -yl)methyl)-4-oxo-l -snl fo a zeti din -3 -y 1) a mi no) -
l-(2-aminothiazol-4-yl)-2-oxoethylidene)amino)oxy) 
cyclopropanecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-(((R)-5-((3-(2-aminoethyl)ureido) 
methyl)-2-oxooxazolidin-3-yl)methyl)-4-oxo-l-sul-
foazetidin-3-yl)amino)-l-(2-aminothiazol-4-yl)-2-oxo-
ethylidene)amino)oxy)cyclopropanecarboxylic acid; 

l-(((Z)-(l-(2-aminothiazol-4-yl)-2-oxo-2-(((3S,4R)-2-
oxo-4-((2-oxoimidazolidin-l -yl)methyl)-1 -snlfoazeti-
din-3-yl)amino)ethylidene)amino)oxy)cyclopropan-
ecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-(((R)-5-(((2-aminoethyl)amino) 
methyl)-2-oxooxazolidin-3-yl)methyl)-4-oxo-1 -sul-
foazetidin-3-yl)amino)-l-(2-aminothiazol-4-yl)-2-oxo-
ethylidene)amino)oxy)cyclopropanecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-(((R)-5-(aminomethyl)-2-oxoox-
azolidin-3-yl)methyl)-4-oxo-l-sulfoazetidin-3-yl) 
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amino)-l -(2-aminothiazol-4-yl)-2-oxoethyl idene) 
amino)oxy)-cyclopropanecarboxylic acid; 

l-(((Z)-(l-(2-aminothiazol-4-yl)-2-oxo-2-(((3S,4R)-2-
oxo-4-((2-oxooxazolidin-3 -yl)methyl)-1 -sulfoazetidin-
3-yl)amino)ethylidene)amino)oxy)cyclopropanecar-
boxylic acid; and 

l-(((Z)-(l-(2-aminothiazol-4-yl)-2-(((2R,3S)-2-(((R)-5-
(guanidinomethyl)-2-oxooxazolidin-3-yl)methyl)-4-
oxo-1 -sulfoazetidin-3 -yl)amino)-2-oxoethylidene) 
amino)oxy)-cyclopropanecarboxylic acid, 
or a pharmaceutically acceptable salt thereof. 

9. The compound of claim 1, which is selected from: 
1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-(((2R,3S)-2-((4-

(guanidinomethyl)-2H-1,2,3 -triazol-2-yl)methyl)-4-
oxo-1 -sulfoazetidin-3-yl)amino)-2-oxoethylidene) 
amino)oxy)-cyclopropanecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-((4-(aminomethyl)-lH-l,2,3-tria-
zol-1 -yl)methyl)-4-oxo-l -sulfoazetidin-3-yl)amino)-l -
(2-aminotliiazol-4-yl)-2-oxoethylidene)amino)oxy)cy-
clopropanecarboxylic acid; 

(S)-2-(((Z)-(2-(((2R,3S)-2-((lH-l,2,4-triazol-l-yl)me-
thyl)-4-oxo-1 -sulfoazetidin-3-yl)amino)-1 -(2-ami-
nothiazol-4-yl)-2-oxoethylidene)amino)oxy)-3-(4-(N-
(2-aminoethyl)carbamimidoyl)phenoxy)propanoic 
acid; 
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1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-(((2R,3S)-2-((4-(((3-
guanidinopropyl)amino)methyl)-2H-l,2,3-triazol-2-yl) 
methyl)-4-oxo-l-sulfoazetidin-3-yl)amino)-2-oxoeth-
ylidene)amino)oxy)cyclopropanecarboxylic acid; 

l-(((Z)-(l-(2-aminothiazol-4-yl)-2-(((2R,3S)-2-((4,5-bis 
(aminomethyl)-2H-1,2,3 -triazol-2-yl)methyl)-4-oxo-l -
sulfoazetidin-3-yl)amino)-2-oxoetiiylidene)amino) 
oxy)cyclopropanecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-((4-((3-aminoazetidin-l-yl)me-
thyl)-2H-l,2,34riazol-2-yl)methyl)-4-oxo-l-sulfoaze-
tidin-3-yl)ainino) -1-(2-aminothiazol-4-yl)-2-oxoeth-
ylidene)amino)oxy)cyclopropanecarboxylic acid; 

1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-oxo-2-(((3S,4R)-2-
oxo-4-((4-(((S)-pyrrolidin-3-ylamino)methyl)-2H-1,2, 
3 -triazol-2-yl)methyl)-1 -sulfoazetidin-3-yl)amino)eth-
ylidene)aniino)oxy)cyclopropanecarboxylic acid; 

(S)-2-(((Z)-(2-(((2R,3S)-2-((lH-l,2,4-triazol-l-yl)me-
thyl)-4-oxo-1 -sulfoazetidin-3-yl)amino)-1 -(2-ami-
nothiazol-4-yl)-2-oxoethylidene)amino)oxy)-3-(4-(N-
((1 R,5 S, 6s)-3 -azabicyclo [3.1,0]hexan-6-yl) 
carbamimidoyl)phenoxy)propanoic acid; and 

(S)-2-(((Z)-(2-(((2R,3S)-2-((lH-l,2,4-triazol-l-yl)me-
thyl)-4-oxo-l-sulfoazetidin-3-yl)amino)-l-(2-ami-
nothiazol-4-yl)-2-oxoethylidene)amino)oxy)-3-(4-(N-
(3-aminopropyl)carbamimidoyl)phenoxy)propanoic 
acid; 

or a pharmaceutically acceptable salt thereof. 
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10. The compound of claim 1, which is selected from: 
1 - (((Z)- (2-(((2R,3 S) -2 -((4 - (aminomethyl) -2 -oxoimidazo -

lidin-1 -yl)methyl)-4-oxo-l -sulfoazetidin-3-yl)amino)-
l-(2-aminothiazol-4-yl)-2-oxoethylidene)amino)oxy) 
cyclopropanecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-(((R)-5-((3-(2-aminoethyl)ureido) 
methyl)-2-oxooxazolidin-3-yl)methyl)-4-oxo-1 -sul-
foazetidin-3-yl)amino)-l-(2-aminothiazol-4-yl)-2-oxo-
ethylidene)amino)oxy)cyclopropanecarboxylic acid; 
and 

l-(((Z)-(l-(2-aminothiazol-4-yl)-2-oxo-2-(((3S,4R)-2-
oxo-4-((2-oxoimidazolidin-l-yl)methyl)-l-sulfoazeti-
din-3-yl)amino)ethylidene)amino)oxy)cyclopropan-
ecarboxylic acid; 
or a pharmaceutically acceptable salt thereof. 
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11. The compound of claim 1, which is selected from: 
l-(((Z)-(2-(((2R,3S)-2-(((R)-5-(((2-aminoethyl)amino) 

methyl)-2-oxooxazolidin-3-yl)methyl)-4-oxo-l-sul-
foazetidin-3-yl)amino)-l-(2-aminothiazol-4-yl)-2-oxo 
ethylidene)amino)oxy)cyclopropanecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-(((R)-5-(aminomethyl)-2-oxoox-
azolidin-3-yl)methyl)-4-oxo-l-sulfoazetidin-3-yl) 
amino) -1 -(2 -aminothiazol-4 -y 1) -2 -oxoethylidene) 
amino)oxy)-cyclopropanecarboxylic acid; 

1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-oxo-2-(((3S,4R)-2-
oxo-4-((2-oxooxazolidin-3-yl)methyl)-l-sulfoazetidin 
3-yl)amino)ethylidene)amino)oxy)cyclopropanecar-
boxylic acid; and 

1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-(((2R,3S)-2-(((R)-5-
(guanidinomethyl)-2-oxooxazolidin-3-yl)methyl)-4-
oxo-l-sulfoazetidin-3-yl)amino)-2-oxoethylidene) 
amino)oxy)-cyclopropanecarboxylic acid, 
or a pharmaceutically acceptable salt thereof. 

12. The compound of claim 1, which is selected from: 
1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-(((2R,3S)-2-((4-

(guanidinomethyl)-2H-l,2,3-triazol-2-yl)methyl)-4-
oxo -1 - sulfoazetidin-3 -yl)amino)-2 -oxoethylidene) 
amino)oxy)-cyclopropanecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-((4-(aminomethyl)-lH-l,2,3-tria-
zol-1 -yl)methyl)-4-oxo-l -sulfoazetidin-3-yl)amino)-l 
(2-aminothiazol-4-yl)-2-oxoethylidene)amino)oxy)cy 
clopropanecarboxylic acid; 
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(S)-2-(((Z)-(2-(((2R,3S)-2-((lH-l,2,4-triazol-l-yl)me-
thyl)-4-oxo-l-sulfoazetidin-3-yl)amino)-l-(2-ami-
nothiazol-4-yl)-2-oxoethylidene)amino)oxy)-3-(4-(N-
(2-aminoethyl)carbamimidoyl)phenoxy)propanoic 
acid; 

or a pharmaceutically acceptable salt thereof. 
13. The compound of claim 1, which is selected from: 
1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-(((2R,3S)-2-((4-(((3-

guanidinopropyl)amino)methyl)-2H-l,2,3-triazol-2-yl) 
methyl)-4-oxo-l-sulfoazetidin-3-yl)amino)-2-oxoeth-
ylidene)amino)oxy)cyclopropanecarboxylic acid; 

1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-(((2R,3S)-2-((4,5-bis 
(aminomethyl)-2H-1,2,3-triazol-2-yl)methyl)-4-oxo-l -
sulfoazetidin-3-yl)amino)-2-oxoethylidene)amino) 
oxy)cyclopropanecarboxylic acid; 

1 -(((Z)-(2-(((2R,3S)-2-((4-((3-aminoazetidin-l -yl)me-
thyl)-2H-l ,2,3-triazol-2-yl)methyl)-4-oxo-l -sulfoaze-
tidin-3-yl)amino)-l-(2-aminothiazol-4-yl)-2-oxoeth-
ylidene)amino)oxy)cyclopropanecarboxylic acid; 

or a pharmaceutically acceptable salt thereof. 
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14. The compound of claim 1, which is selected from: 
1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-oxo-2-(((3S,4R)-2-

oxo-4-((4-(((S)-pyrrohdin-3-ylamino)methyl)-2H-l,2, 
3-triazol-2-yl)methyl)-l-sulfoazetidin-3-yl)amino)eth-
ylidene)amino)oxy)cyclopropanecarboxylic acid; 

(S)-2-(((Z)-(2-(((2R,3S)-2-((lH-l,2,4-triazol-l-yl)me-
thyl)-4-oxo-l-sulfoazetidin-3-yl)amino)-l-(2-ami-
nothiazol-4-yl)-2-oxoethylidene)amino)oxy)-3-(4-(N-
((lR,5S,6s)-3-azabicyclo[3.1.0]hexan-6-yl) 
carbamimidoyl)phenoxy)propanoic acid; and 

(S)-2-(((Z)-(2-(((2R,3S)-2-((lH-l,2,4-triazol-l-yl)me-
thyl)-4-oxo-l-sulfoazetidin-3-yl)amino)-l-(2-ami-
notMazol-4-yl)-2-oxoetliylidene)amino)oxy)-3-(4-(N-
(3-aminopropyl)carbamimidoyl)phenoxy)propanoic 
acid; 

or a pharmaceutically acceptable salt thereof. 
15. A pharmaceutical composition comprising a com­

pound of claim 1 and at least one pharmaceutically acceptable 
excipient. 
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16. The pharmaceutical composition of claim 15, wherein 
the compound is selected from: 

l-(((Z)-(2-(((2R,3S)-2-((4-(aminomethyl)-2-oxoimidazo-
lidin-1 -yl)methyl)-4-oxo-l -sulfoazetidin-3-yl)amino)-
l-(2-aminotliiazol-4-yl)-2-oxoethylidene)amino)oxy) 
cyclopropanecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-(((R)-5-((3-(2-aminoethyl)ureido) 
methyl)-2-oxooxazolidin-3-yl)methyl)-4-oxo-1 -sul-
foazetidin-3-yl)ammo)-l-(2-aminothiazol-4-yl)-2-oxo-
ethylidene)amino)oxy)cyclopropanecarboxylic acid; 

l-(((Z)-(l-(2-aminothiazol-4-yl)-2-oxo-2-(((3S,4R)-2-
oxo-4-((2-oxoimidazolidin-1 -yl)methyl)-l -sulfoazeti-
din-3-yl)amino)ethylidene)amino)oxy)cyclopropan-
ecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-(((R)-5-(((2-aminoethyl)amino) 
methyl)-2-oxooxazolidin-3-yl)methyl)-4-oxo-l-sul-
foazetidin-3-yl)amino)-l-(2-aminothiazol-4-yl)-2-oxo-
ethylidene)amino)oxy)cyclopropanecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-(((R)-5-(aminomethyl)-2-oxoox-
azolidin-3 -yl)methyl)-4-oxo-1 -sulfoazetidin-3 -yl) 
amino)-l-(2-aminothiazol-4-yl)-2-oxoethylidene) 
amino)oxy)-cyclopropanecarboxylic acid; 

1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-oxo-2-(((3S,4R)-2-
oxo-4-((2-oxooxazolidin-3-yl)metliyl)-l-sulfoazetidin-
3-yl)amino)ethylidene)amino)oxy)cyclopropanecar-
boxylic acid; and 

1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-(((2R,3S)-2-(((R)-5-
(guanidinomethyl)-2-oxooxazolidin-3-yl)methyl)-4-
oxo-1 -sulfoazetidin-3-yl)amino)-2-oxoethylidene) 
amino)oxy)-cyclopropanecarboxylic acid, 
or a pharmaceutically acceptable salt thereof. 

308 



17. The pharmaceutical composition of claim 15, wherein 
the compound is selected from: 

1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-(((2R,3S)-2-((4-
(guanidinomethyl)-2H-1,2,3 -triazol-2-yl)methyl)-4-
oxo-l-sulfoazetidin-3-yl)amino)-2-oxoethylidene) 
amino)oxy)-cyclopropanecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-((4-(aminomethyl)-lH-l,2,3-tria-
zol-1 -yl)methyl)-4-oxo-l -sulfoazetidin-3-yl)amino)-l -
(2-aminothiazol-4-yl)-2-oxoethylidene)amino)oxy)cy-
clopropanecarboxylic acid; 

(S)-2-(((Z)-(2-(((2R,3S)-2-((lH-l,2,4-triazol-l-yl)me-
thyl)-4-oxo-1 -sulfoazetidin-3-yl)amino)-1 -(2-ami-
nothiazol-4-yl)-2-oxoethylidene)amino)oxy)-3-(4-(N-
(2-aminoethyl)carbamimidoyl)phenoxy)propanoic 
acid; 

l-(((Z)-(l-(2-aminothiazol-4-yl)-2-(((2R,3S)-2-((4-(((3-
guanidinopropy l)amino)methy 1) -2H-1,2,3 -triazo 1-2-yl) 
methyl)-4-oxo-l-sulfoazetidin-3-yl)amino)-2-oxoeth-
ylidene)amino)oxy)cyclopropanecarboxylic acid; 

l-(((Z)-(l-(2-aminothiazol-4-yl)-2-(((2R,3S)-2-((4,5-bis 
(aminomethyl)-2H-l,2,3-triazol-2-yl)methyl)-4-oxo-l-
sulfoazetidin-3-yl)amino)-2-oxoethylidene)amino) 
oxy)cyclopropanecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-((4-((3-aminoazetidin-l-yl)me-
thyl)-2H-l,2,3-triazol-2-yl)methyl)-4-oxo-l-sulfoaze-
tidin-3-yl)amino)-l-(2-aminothiazol-4-yl)-2-oxoeth-
ylidene)amino)oxy)cyclopropanecarboxylic acid; 

l-(((Z)-(l-(2-aminothiazol-4-yl)-2-oxo-2-(((3S,4R)-2-
oxo-4-((4-(((S)-pyrrolidin-3-ylamino)methyl)-2H-1,2, 
3-triazol-2-yl)methyl)-l-sulfoazetidin-3-yl)amino)eth-
ylidene)amino)oxy)cyclopropanecarboxylic acid; 

(S)-2-(((Z)-(2-(((2R,3S)-2-((lH-l,2,4-triazol-l-yl)me-
thyl)-4-oxo-1 -sulfoazetidin-3-yl)amino)-1 -(2-ami-
nothiazol-4-yl)-2-oxoethylidene)amino)oxy)-3-(4-(N-
((lR,5S,6s)-3-azabicyclo[3.1.0]hexan-6-yl) 
carbamimidovl)phenoxv)propanoic acid; and 
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(S)-2-(((Z)-(2-(((2R,3S)-2-((lH-l,2,4-triazol-l-yl)me-
thyl)-4-oxo -1 - sulfoazetidin-3 -yl)amino)-1 - (2 -ami -
nothiazol-4-yl)-2-oxoethylidene)amino)oxy)-3-(4-(N-
(3-aminopropyl)carbamimidoyl)phenoxy)propanoic 
acid; 

or a pharmaceutically acceptable salt thereof. 
18. A pharmaceutical combination, comprising a com­

pound of claim 1 and a second therapeutic agent. 
19. The pharmaceutical combination of claim 18, wherein 

the second therapeutic agent is a beta-lactamase inhibitor. 
20. The pharmaceutical combination of claim 18, wherein 

the compound is selected from: 
l-(((Z)-(2-(((2R,3S)-2-((4-(aminomethyl)-2-oxoimidazo-

lidin-1 -yl)methyl)-4-oxo-l -sulfoazetidin-3 -yl)amino)-
l-(2-aminothiazol-4-yl)-2-oxoethylidene)amino)oxy) 
cyclopropanecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-(((R)-5-((3-(2-aminoethyl)ureido) 
methyl)-2-oxooxazolidin-3-yl)methyl)-4-oxo-l-sul­
foazetidin-3 -yl)amino)-l -(2-aminothiazol-4-yl)-2-oxo-
ethylidene)amino)oxy)cyclopropanecarboxylic acid; 

1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-oxo-2-(((3S,4R)-2-
oxo-4-((2-oxoimidazolidin-l -yl)methyl)-l -sulfoazeti-
din-3-yl)amino)ethylidene)amino)oxy)cyclopropan-
ecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-(((R)-5-(((2-aminoethyl)amino) 
methyl)-2-oxooxazolidin-3-yl)methyl)-4-oxo-l-sul-
foazetidin-3-yl)amino)-l-(2-aminothiazol-4-yl)-2-oxo-
ethylidene)amino)oxy)cyclopropanecarboxylic acid; 

l-(((Z)-(2-(((2R,3S)-2-(((R)-5-(aminomethyl)-2-oxoox-
azolidin-3-yl)methyl)-4-oxo-l-sulfoazetidin-3-yl) 
amino)-l-(2-aminothiazol-4-yl)-2-oxoethylidene) 
amino)oxy)-cyclopropanecarboxylic acid; 
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1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-oxo-2-(((3S,4R)-2-
oxo-4-((2-oxooxazolidin-3-yl)methyl)-l-sulfoazetidin-
3-yl)amino)ethylidene)amino)oxy)cyclopropanecar-
boxylic acid; and 

1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-(((2R,3S)-2-(((R)-5-
(guanidinomethyl)-2-oxooxazolidin-3-yl)methyl)-4-
oxo-l-sulfoazetidin-3-yl)amino)-2-oxoethylidene) 
amino)oxy)-cyclopropanecarboxylic acid, 
or a pharmaceutically acceptable salt thereof. 

21. The pharmaceutical combination of claim 18, wherein 
the compound is selected from: 

1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-(((2R,3S)-2-((4-
(guanidinomethyl)-2H-l,2,3-triazol-2-yl)methyl)-4-
oxo-l-sulfoazetidin-3-yl)amino)-2-oxoethylidene) 
amino)oxy)-cyclopropanecarboxylic acid; 

1 -(((Z)-(2-(((2R,3S)-2-((4-(aminomethyl)-lH-l ,2,3-tria-
zol-1 -yl)methyl)-4-oxo-l -sulfoazetidin-3-yl)amino)-l -
(2-aminothiazol-4-yl)-2-oxoethylidene)amino)oxy)cy-
clopropanecarboxylic acid; 

(S)-2-(((Z)-(2-(((2R,3S)-2-((lH-l,2,4-triazol-l-yl)me-
thyl)-4-oxo-l-sulfoazetidin-3-yl)amino)-l-(2-ami-
nothiazol-4-yl)-2-oxoethylidene)amino)oxy)-3-(4-(N-
(2-aminoethyl)carbamimidoyl)phenoxy)propanoic 
acid; 

1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-(((2R,3S)-2-((4-(((3-
guanidinopropyl)amino)methyl)-2H-l,2,3-triazol-2-yl) 
methyl)-4-oxo-l-sulfoazetidin-3-yl)amino)-2-oxoeth-
ylidene)amino)oxy)cyclopropanecarboxylic acid; 

1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-(((2R,3S)-2-((4,5-bis 
(aminomethyl)-2H-1,2,3-triazol-2-yl)methyl)-4-oxo-l -
sulfoazetidin-3-yl)amino)-2-oxoethylidene)amino) 
oxy)cyclopropanecarboxylic acid; 

1 -(((Z)-(2-(((2R,3S)-2-((4-((3-aminoazetidin-l -yl)me-
thyl)-2H-l ,2,3-triazol-2-yl)methyl)-4-oxo-l -sulfoaze-
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tidin-3-yl)amino)-l-(2-aminothiazol-4-yl)-2-oxoeth-
ylidene)amino)oxy)cyclopropanecarboxylic acid; 

1 -(((Z)-(l -(2-aminothiazol-4-yl)-2-oxo-2-(((3S,4R)-2-
oxo-4-((4-(((S)-pynx>lidin-3-ylamino)methyl)-2H~1,2, 
3-triazol-2-yl)methyl)-l-sulfoazetidiii-3-yl)amino)etli-
ylidene)amino)oxy)cyclopropanecarboxylic acid; 

(S)-2-(((Z)-(2-(((2R,3S)-2-((lH-l,2,4-triazol-l-yl)me-
tliyl)-4-oxo-1 -sulfoazetidin-3-yl)amino)-1 -(2-ami-
nothiazol-4-yl)-2-oxoethylidene)amino)oxy)-3-(4-(N-
((1 R,5 S,6s)-3 -azabicyclo [3.1.0]hexan-6-yl) 
carbamimidoyl)phenoxy)propanoic acid; and 

(S)-2-(((Z)-(2-(((2R,3 S)-2-(( 1H-1,2,4-triazol-1 -yl)me-
thyl)-4-oxo-1 -sulfoazetidin-3-yl)amino)-1 -(2-ami-
nothiazol-4-yl)-2-oxoethylidene)amino)oxy)-3-(4-(N-
(3-aminopropyl)carbamimidoyl)phenoxy)propanoic 
acid; 

or a pharmaceutically acceptable salt thereof. 

22. The compound of claim 1, which is l-(((Z)-(l-(2-ami-
nothiazol-4-yl)-2-oxo-2-(((3S,4R)-2-oxo-4-((2-oxooxazoli-
din-3-yl)methyl)-l-sulfoazetidin-3-yl)amino)ethylidene) 
amino)oxy)cyclopropanecarboxylic acid, or a 
pharmaceutically acceptable salt thereof. 

23. The pharmaceutical composition of claim 16, wherein 
the compound is l-(((Z)-(l-(2-aminothiazol-4-yl)-2-oxo-2-
(((3S,4R)-2-oxo-4-((2-oxooxazolidin-3-yl)methyl)-l-sul-
foazetidin-3-yl)amino)ethylidene)amino)oxy)cyclopropan-
ecarboxylic acid, or a pharmaceutically acceptable salt 
thereof. 

24. The pharmaceutical combination of claim 20, wherein 
the compound is l-(((Z)-(l-(2-aminothiazol-4-yl)-2-oxo-2-
(((3S,4R)-2-oxo-4-((2-oxooxazolidin-3-yl)methyl)-l-sul-
foazetidin-3-yl)amino)ethylidene)amino)oxy)cyclopropan-
ecarboxylic acid, or a pharmaceutically acceptable salt 
thereof. 

312 


