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- RIS Csalkyl wherein the C > atkyl group is substituied with at least two halogen
octed fromfluor hlorine: and

i—R-is-seleetedfrom-CHa;-CHE-CHC L, CCl - CHoE-CECH: - CER.CHC0-Me;
COCE « Cl-thinzobvl CE.CHOCH « CECHCHOH- CHIOHCE o CHLCF vand
CEr-oxetamylpreferabbyfrom-CE:-CHE - and-CHE -
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10

HEORMUBEA(AN
wherein
15 o—RMisselected-from H; R™-and—CH.OC(OIR *-wherein R'-isselected from-an
unsubstitated-Ci-to-Cs-alleyl-sroup-and phenyl:
o—Bis-acyclic groupselectedfrom Coto-Ci-aryl; 5—to-10-membered heteroaryland
20 Gv)—halo-or RS:
——C1a-atkyl- O(C 1 3-atkyh); S(C1s-atkyh) SO(C 1 3-alkyh-or SOAC 1 s-atkyhany-of
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E”j) PlRaG@Re’ and Pl-Ra@QQ}PJ-RbRe, wherein-each Ra—and—Rb—}s—}Héependeﬂﬂy
selected-from hydrogen and unsubstituted-Cy »-alkyl and-each R s
unsubstituted-C o-alkyk:

_NR-LOGGNR-H-}RJ-Z G E-N-R -1-0}N_R4-1-R-1—2 an d PI-R -1-9@ E-N-R H}NRJ—ZRB W-h EFEiH ea eh
of R and Rt is-independently H-orunsubstituted Cyo-alkyl:
e—mis 01 20r3
o—R3* s selected from-hydrogen-and-a-Cy-to-Cs-alkyl group-which-is-unsubstituted-or
is-substituted-with-1.2-or 3-substituents-selected from-halogen,—-OR " and—
NRRH:
o—nis-0-or-t
o Z*isa bond-orisselected from—NRC(O)C(OINR*__NR¥C(O)NRH-,
NR¥C(0)O OCLONR_NROC(0)S— SCIOINRM*_NR¥CANRH
fal E-N-R 4—0}N_R-1—1- NR 4—0@ @I-R H}NRJ—Z NR J'QGEN"'RHRH) fal E-PI"'RMRH)NRQ—
—NRMGQN"'RHRH)NRB ~ PI-R MGQNR'H')Q . QG E-N-R M)NRH-?
—N—RJ'QGQN‘FRHRH)Q . QG @I"’R‘LOR'H}NRH _ N-R -1-0@ @IR 4—1-9 S . S G @IR m}N—R'H';
—N—RJ'QGQN‘FRHRH) S ~ S G E-PI"'RMRH}N-RQ . G EQ)PIR 15 . N-R 4—0@ EQ)PIR 45_,
fal E-PI*'RMRH)NR'% NR J-OGGN+R4-1-R-1—2}N_R-1§ aYal E-N-R J-O)NRlé_
QG E-PI"'R'LORH}N-R“E S G @I-R 4—0}N_R-lé an d S G @I"’R‘LOR'H}NR“E—.
oA is-a-bond-oris-selected from-Ci 4 alkylene Co s-alkenylene Co s-altkynylene;
Cs-allerdene+Cs seyeloalicrlene)-Cs-alleylene-Cys-alkylene (G seyeloalicylene)
andHCs seyeloallcdene)-Cs-allodenewherein -isunsubstituted-oerissubstituted
with-l-or 2-substituents-selected-from-halogen,—OR'';-and -NR'R ! or L-is
-CRY=N-:
o—X*is-abond-orwhenl-is-other thana bend-or—-CR*)=N-Xis-abenderis
selected-from—NR*¥——O— NRYCANRM)and—CANR)—:
e—p—is—@—er—l—;
R s selectedfrom H—CN-and-C to-Cralkyl which-is unsubstituted-or-is
substitated-with- 1,2 or 3-substituents-selected from-halogen,—OR'Y;
NR¥RH_apd CN:

R4+ i ioined | ith R to form. | el hic]
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unsubstituted-C;-to-Co-alkyl-halogen,—OR"W _NR¥YRH _and CN;

o—R if presentis-selected from H,-CN-and-Ci-to-Cs-alkyl-which-is-unsubstituted-or
. ] . 1 . ] ] 2 g ] . 1 1 E ] ] g R l_@_
NRPRY _and -CN;
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5 halogen—ORMW_NRMR" and-CN:
o—each R R R R and R isindependenthy Hoormethyk
o—cach R iy independently substitited € to-Cyalkybor unsubstituted Corto-Coalkyh
herein when R ) . ) .

B

~ . 10 and—NR l—QRl—LT

10

1. A compound which is a diazabicyclooctanone of Formula (I) or a pharmaceutically

acceptable salt thereof:

15 O O——SO3H

[FORMULA ()]

wherein

o Ris selected from halogen, Ci.4 alkyl and L-X-R!, wherein the Cj.4 alkyl group is

substituted with at least one halogen atom and is optionally further substituted with

20 one or two substituents R?;

o R!is Cj.4 alkyl which is substituted with at least one halogen atom and is optionally

further substituted with one or two substituents R%;

o each R?is independently a 5- to 6-membered heteroaryl group which is

unsubstituted or is substituted with one, two or three substituents selected from

25 halogen, OH, C(O)R3, C(O)OH, C(O)OR? and Cj.4 alkyl and Ci.4 alkoxy groups

which are themselves unsubstituted or substituted with one or more halogen atoms;

o R3is Cj.4 alkyl which is unsubstituted or substituted with one or more halogen

atoms;
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o Lisabond oris a Ci; alkylene group which is unsubstituted or is substituted with

at least one halogen atom; and

o Xis O or S(O); wherein zis 0, 1 or 2.

5 2. A compound according to claim 1, wherein said compound is a

diazabicyclooctanone of Formula (II) or a pharmaceutically acceptable salt thereof or

Formula (III) or a pharmaceutically acceptable salt thereof:
R

/y »

N N

AN AN

O O——3SO0O3H 0] O——S0O3H
Formula (I1) Formula (ll1)

wherein R is halogen.

10

3. A compound according to claim 1 or claim 2, wherein R is fluorine or chlorine;

wherein preferably said compound is selected from

(2R,5R)-2-fluoro-7-ox0-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulphate;

(25, 5R)-2-fluoro-7-0x0-1, 6-diazabicyclo [3.2.1] octan-6-yl hydrogen sulphate;

15 (2R,5R)-2-chloro-7-0x0-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulphate;

and pharmaceutically acceptable salts thereof.

4. A compound according to claim 1 which is a diazabicyclooctanone of Formula (II)

or a pharmaceutically acceptable salt thereof:

R /y I,

N

20 O O——SO;H

[FORMULA (ID)]
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wherein R is as defined in claim 1.

A compound according to claim 1 or claim 4 which is a diazabicyclooctanone of

Formula (II) or a pharmaceutically acceptable salt thereof:

/y I,

N

o O——SO,H

[FORMULA (D]

wherein

o Ris Cj4 alkyl, wherein the C;.4 alkyl group is substituted with at least one halogen

atom and is optionally further substituted with one or two substituents R?;

each R? is independently a 5- to 6-membered heteroaryl group which is

unsubstituted or substituted with one, two or three substituents selected from

halogen, OH, C(O)R3, C(O)OH, C(O)OR? and Cj.4 alkyl and C;.4 alkoxy groups

which are themselves unsubstituted or substituted with one or more halogen atoms;

R3 is Cj.4 alkyl which is unsubstituted or substituted with one or more halogen

atoms.

A compound according to claim 4 or claim 5, wherein:

)

R is C;.4 alkyl, preferably C; alkyl, wherein the alkyl group is substituted with at

least one halogen atom and is optionally further substituted with one substituent

R%:

R!is Ci., alkyl, wherein the C;.; alkyl group is substituted with at least two

halogen atoms selected from fluorine and chlorine;

The compound is as defined in claim 4 and R is L-X-R!, wherein

L is a bond or is an unsubstituted C; alkylene group;

Xis Oor S; and

R!is a C alkyl group substituted by 1, 2 or 3 halogen groups;
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wherein preferably R is selected from -CH»-O-CF; and -S-CFs;

or

iv)  Ris selected from CF3, CHF,, CHCl,, CCls3, CHF, CF,CH3, CF»-thiazolyl, and
CH,CF;, preferably from CF3;, CHF; and CHCl,.

7. A compound according to any one of claims 4 to 6, wherein each R? is

independently unsubstituted 5- to 6-membered heteroaryl; preferably each R? is

unsubstituted thiazolyl.

8. A compound according to claim 1, wherein said compound is (2R,5R)-2-fluoro-7-

0x0-1,6-diazabicyclo[3.2.1]octan-6-yl hydrogen sulphate or a pharmaceutically acceptable

salt thereof.

9. A compound according to claim 1, which compound is sodium (2R,5R)-2-fluoro-7-

0x0-1,6-diazabicyclo[3.2.1]octan-6-yl sulfate.

10. A pharmaceutical composition comprising a compound according to any one of the

preceding claims and a pharmaceutically acceptable carrier or diluent and optionally

further comprising (i) an antibiotic agent and/or (ii) a metallo-B-lactamase inhibitor.

11. A combination of a compound according to any one of claims 1 to 9 and one or

more of (i) an antibiotic agent and (ii) a metallo-f-lactamase inhibitor.

12. Use of a compound according to any one of claims 1 to 9 in the manufacture of a

medicament for treating or preventing bacterial infection, wherein the medicament is to be

co-administered with an antibiotic agent and/or a metallo-f-lactamase inhibitor.

13. A composition, combination or use according to any one of claims 10 to 12,

wherein the antibiotic agent is a carbapenem antibiotic, preferably the antibiotic agent is

meropencm.

14. Use of a compound according to any one of claims 1 to 9, or of a composition or

combination according to any one of claims 10, 11 or 13, in the manufacture of an agent
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for removing or reducing antibiotic resistance in Gram-negative bacteria.

15. Use of a compound according to any one of claims 1 to 9, or of a composition or

combination according to any one of claims 10, 11 or 13, in the manufacture of a

5  medicament for treating or preventing bacterial infection.

16. Use according to any one of claims 12 to 15 wherein the Gram-negative bacteria

are selected from Enterobacteriaceae, Pseudomonadaceae and Moraxellaceae, or the

bacterial infection is caused by bacteria selected from Enterobacteriaceae,

10  Pseudomonadaceae and Moraxellaceae, preferably

(a) the bacteria selected from Enterobacteriaceae, Pseudomonadaceae and Moraxellaceae

are selected from Klebsiella pneumoniae, Escherichia coli, Enterobacter Cloacae,

Pseudomonas aeruginosa, Burkholderia cepacia and Acinetobacter baumannii; and/or

(b) the bacterial infection is caused by Carbapenem Resistant Enterobacteriaceae.

15
17. A composition, combination, or use according to any one of claims 10 to 16
wherein the metallo-B-lactamase inhibitor is a compound of Formula (A) or a
pharmaceutically acceptable salt thereof
R4A
2A
(R )m N|/
o ZA XA 5A
R
\ ~ e
o\\\ LA N N
= 7 L
3A 7A 6A
NH R R R
<S
N @]
\R'IA
@]
20 [FORMULA (A)]

wherein

o R!"is selected from H, R'® and -CH,OC(O)R!®, wherein R!? is selected from an

unsubstituted C; to C4 alkyl group and phenyl;
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A is a cyclic group selected from Cg to Cio aryl, 5- to 10-membered heteroaryl, and

4- to 10- membered carbocyclic and heterocyclic groups;

o each R?” is independently selected from:

(iv) _ halo or R3;

) Ci3 alkyl, O(Ci3 alkyl), S(Ci.3 alkyl), SO(Ci.3 alkyl) or SO2(Ci.3 alkyl), any of
which may optionally be substituted with 1, 2 or 3 halo substituents and/or one
R3 substituent; and

(vi)  NR?*C(O)R®, and NR*C(O)NRPR®, wherein each R* and R® is independently
selected from hydrogen and unsubstituted Ci.» alkyl and each R is
unsubstituted C; -, alkyl;

e each R?is independently selected from CN, OH, -C(O)NR'R¢, -NR'R¢,
-NRIC(NR!HR!2, -C(NR!O)NR!'R'?, and -NR!’C(NR'')NR'?R!3; wherein each
of Rf and R¢ is independently H or unsubstituted C.» alkyl;

o mis0,1,20r3
o R3Ais selected from hydrogen and a C; to Cs alkyl group which is unsubstituted or

is substituted with 1, 2 or 3 substituents selected from halogen, -OR!°, and -

NRIORII.

nisOorl

74 is a bond or is selected from -NR!°C(0)-, -C(O)NR!0-. -NR!°C(O)NR!!-,

-NR!°C(0)O-, -OC(O)NR!’, -NR!''C(0)S-, -SC(O)NR!®, -NR!"’C(NR!")-,
-C(NR!'ONR!!-, -NRI9C(NR!")NR!2-, -NR!°C(N*R!'R!?)-, -C(N*R!°R! )NR%-,
-NRIC(N*R!"R)NR!3-, -NRI’C(NR'NO-, -OC(NR!'))NR!!,
-NRIC(N*R!'R!?)O-, -OC(N*R''R!HNR!2-, -NR'C(NR!'HS-, -SC(NR!))NR!'!,
-NRIC(N*R!"R!?)S-, -SC(N*R!R'NNR'%-, -C(O)NR'3-, -NR!'’C(O)NR">-,
-OC(O)NR?', -SC(O)NR', -C(NR!')NR-, -NRIC(NR!HNR -,
_C(N*RI°R!)NR!5-, -NRIOC(N*R!!'R!2)NR5-, -OC(NR!?)NR S,
-OC(N*R''R'NR-, -SC(NR!)NR!S, and -SC(N*RIR!)NR5-,

LA is a bond or is selected from Ci.4 alkylene, Co.4 alkenylene, Co4 alkynylene,

Ci.3 alkylene-(Cs.¢cycloalkylene)-C.3 alkylene, Ci4 alkylene-(Cs.scycloalkylene)

and (Cs.ecycloalkylene)-Ci4 alkylene, wherein L is unsubstituted or is substituted
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with 1 or 2 substituents selected from halogen, -OR!Y, and -NR!°R!!: or L is
-C(R')=N-;

XA is a bond or, when L is other than a bond or -C(R'9=N-, X is a bond or is

selected from -NR!9-_ -O-, -NR!C(NR!!)-, and -C(NR!9)-;

o pisOorl;

o

R*A is selected from H, -CN and C; to Cs alkyl which is unsubstituted or is

substituted with 1, 2 or 3 substituents selected from halogen, -OR!°,

-NR!°R!! and -CN;

or R** is joined together with R to form, together with the atoms to which

they are attached, a 5- to 6- membered heterocyclic group comprising at least one

saturated carbon atom in the ring, said heterocyclic group being unsubstituted or

substituted with 1 or 2 substituents selected from unsubstituted C; to Co alkyl,

halogen, -OR!%. -NR!R!! and -CN;

R3* is selected from H, -CN and C; to C3 alkyl which is unsubstituted or is

substituted with 1, 2 or 3 substituents selected from halogen, -OR!°,

-NR!'R!!_ and -CN;

or R4 is joined together with R** to form, together with the atoms to which

they are attached, a 5- to 6- membered heterocyclic group comprising at least one

saturated carbon atom in the ring, said heterocyclic group being unsubstituted or

substituted with 1 or 2 substituents selected from unsubstituted C; to Cy alkyl,

halogen, -OR!%. -NR!°R!! and -CN;

or R34 is joined together with R® to form, together with the atoms to which

they are attached, a 5- to 6- membered heterocyclic group comprising at least one

saturated carbon atom in the ring, said heterocyclic group being unsubstituted or

substituted with 1 or 2 substituents selected from unsubstituted C; to C; alkyl,
halogen, -OR!%. -NR!R!! and -CN;

R is selected from H, -CN and C; to Cs alkyl which is unsubstituted or is

substituted with 1, 2 or 3 substituents selected from halogen, -OR!°,

-NR!'R!!_ and -CN;

or R% is joined together with R to form, together with the atoms to which

they are attached, a 5- to 6- membered heterocyclic group comprising at least one

saturated carbon atom in the ring, said heterocyclic group being unsubstituted or

substituted with 1 or 2 substituents selected from unsubstituted C; to C, alkyl,
120
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halogen, -OR!%. -NR!R!! and -CN;

or R% is joined together with R7A if present to form, together with the

atoms to which they are attached, a 5- to 6- membered heterocyclic group

comprising at least one saturated carbon atom in the ring, said heterocyclic group

being unsubstituted or substituted with 1 or 2 substituents selected from
unsubstituted C; to Cs alkyl, halogen, -OR!°, -NR!9R!! and -CN;

R7A if present is selected from H, -CN and C; to Cs alkyl which is unsubstituted or

is substituted with 1, 2 or 3 substituents selected from halogen, -OR!°,

-NR!°R!! and -CN;

or R’ is joined together with R®* to form, together with the atoms to which

they are attached, a 5- to 6- membered heterocyclic group comprising at least one

saturated carbon atom in the ring, said heterocyclic group being unsubstituted or

substituted with 1 or 2 substituents selected from unsubstituted C; to C; alkyl,
halogen, -OR!%. -NR!R!! and -CN;

each R0 R!! R12 R!3 and R is independently H or methyl;

each RS is independently substituted C; to C4 alkyl or unsubstituted C» to Cy4 alkyl,

wherein when R is a substituted alkyl group the alkyl group is substituted with 1,

2 or 3 substituents independently selected from halogen, CN, OR!? and -NR!°R!!,
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