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CLAIMS:

1. A method for the treatment or prevention of a bacterial- infection coi
administration of a bacterial type II topoisomerase inhibitor in combination with a po}ymyxin or
polymyxin derivative to a subject suffering from infection or at risk of infection/wherein the
bacterial infection is caused by a Gram-ncgative bacteria or drug resistant/Gram-negative
bacteria and the bacterial type 11 topoisomerase inhibitor has on-target enzypie activity against
DNA gyrase and optionally on-target enzyme activity against topoisomerasg' 1V.

2. The method according to claim | wherein the bacterial type 1I fopoisomerase inhibitor
has on-target enzyme activity against DNA gyrase and on-targey enzyme activity against
topoisomerase IV.

3. The method according to claim 1 or claim 2 whercin th
inhibitor is a GyrB/ParE inhibitor,
4. The method according to any one of claims 1 to 3 wHerein the bacterial type 11

acterial type II topoisomerase

topoisomerase inhibitor is a compound of Formula (I):
Alk

N/
z
q X] N >¥ N
-
NS X5 )

Formula (I)
and; salts, racemates, diastereoryers, enantiomers, deuterated forms, hydrates, solvates
and prodrugs thereof
wherein:
Alk is an optionally subgtituted Cy.galkyl, Cagalkenyl, Casalkynyl, or Ca.ecycloalkyl;
A represents “Ring
Cascycloatkyl. sawrated of unsaturated monocyclic 3-7 membered heterocyclyl. saturated or
unsaturated fused bicydlic Cs.jocycloalkyl, saturated or unsaturated fused bicyclic 8-10
membered-heterocygtyl, Ce.joaryl and 5-10 membered heteroaryl and may be optionally
substituted;
X1 is CHY -N= or C-R,, where R; is selected from OH, optionally substituted Cjsalkyl,
optionally sybstituted Caaalkenyl, optionally substituted Ca salkynyl, optionally substituted C,.
salkoxyl, bilo, haloC.salkyl, NHo, optionally substituted NHC,.;alkyl, optionally substituted
N(C,.sakkyl)s, optionally substituted SCy_satky! and CN;
X2 is CH, -N= or C-R;, where R, is selected from OH, optionally substituted Cj.salkyl,
oprionally substituted Ca.galkenyl, optionally substituted Ca.galkynyl, optionally substituted
Ha)mOC.salkyl, optionally substituted (CH3)nSC,galkyl, optionally substituted
(CH2)mS(=0)C,salkyl, optionally substituted {CH2)nO(CH2)mCaacycloalkyl, optionally

which is selected from saturated or unsaturated monocyclic
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substituted (CHa)y,Cs.7cycloalkyl, optionally substituted (CHz)mO(CHz)mphenyl, optionally
substituted (CHa)pphenyl, optionally substituted (CHa)pO(CHz)p-5-10-membered heterocyc
optionally substituted (CHa)p-5-10-membered heterocyclyl, halo, optionally substituted hyfoC;.
salkyl, CN and optionally substituted (CHn)»NR°R";
X3is CH, -N=or (;—Ra, where R is selected from OH, optionally substituted Z;.atkyl,
optionally substituted Ca.galkenyl, optionally substituted Cagalkynyl, optionally sybstituted
(CH2),OC.6alkyl, optionally substituted (CHa2)mSCygalkyl, optionally substitugéd
{(CHa)mS{=0)C).galkyl, optionally substituted (CH2),O(CH2)mCsscycloalkyl/optionally
substituted (CH2)mCsgeycloalkyl, optionally substituted (CHg),“O(Cly enyl, optionally

substituted (CHa)mphenyl, optionally substituted (CHa)p,O(CHa)p-5-10/nembered heterocycle,
optionally substituted (CHz)n-5-10-membered heterocyclyl, halo, opfionally substituted haloC;.
salkyl, CN and optionally substituted (CHa)»NR'R"; /

cach R* and R® is independently selected from H, optiopally substituted C,.galkyl,
optionally substituted Cs.gcycloalkyl and optionally substituted 4-6-membered heterocyclyl or R?

and R® join together to form an optionally substituted 4-G4nembered heterocyelyl;
10, 1, 2 and 3;

Z; is selected from H, halo, Cygalkyl, a 5-mefmbered heterocyclic ring, a 6-membered
heterocyclic ring, OH, OC,salkyl, C,salkoxyl, cyano (CN), a carbonyl moiety (=0). C(=0)0C,;.
salkyl, NHa NH-Cy.galkyl, N(Cy.alkyl)s, and Q{=O)NH-C,.¢alkyl;

or Zy is a carbonyl containing group of general formula —~(Y)B(R4)-C(=0)-W-R;

each m is an integer independently selected fro

wherein:

qisanintegerOor 1;

Y is attached to Ring A and yfhen q is 0 then Y is a covalent bond, a spiro ring centre, or
a fused ring bond; or when q is 1 then Y is selected from optionally substituted Cy.jalkylene,
optionally substituted Ca.zalkepylene and optionally substituted Ca.zalkynylene and wherein each
carbon atom in Cj.aalkylenefay be optionally replaced by an oxygen or nitrogen heteroatom or
C=0);

B represents "Rjfig B” and is selected from saturated or unsaturated monocyclic
Csacycloalkyl, saturated or unsaturated monocyclic 3-7 membered heterocycle, saturated or
unsaturated fused Bicyclic Cg.jocycloalkyl, saturated or unsaturated fused bicyclic 8-12
membered hetcrocyclyl, Copparyl, 5-10 membered heteroaryl, and a spivo bicyelic 8-12
membered heterocyclic ring system; and further Ring B may be optionally substituted; or Ring B
may join dgether with Ring A to form a saturated or unsaturated fused bicyclic Cg.jocycloalkyl,a
saturated or unsaturated fused bicyclic 8-10 membered heterocyclyl and a spiro bicyclic §-12
membBered heterocyclic ring system;

Ry is joined to the same Ring B atom as the -C(=0)-W-R; moiety and is selected from

-salkyl, Cagalkenyl, Casalkynyl, (Crealkyl)Cagcycloalkyl, (Cigalkyl)aryl,
(Cr.galkyDheterocyelyl, (Ch.qalkyl)heteroaryl, NHa, NH(C;.galkyl), N(Ci.qalkylD):, CN, OH,
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Ci.galkoxy, SO2H, SO.Cy.¢alkyl, SH, SCi.salkyl, halo,
halaCy.galkyl, -NH({C=0)OC,galkyl, -NH(C=C)OC(C,.5atkyl)s, and wherein Cyzalkyl, Cygulk
Cagalkenyl, Ca.galkynyl, Csacycloulkyl, aryl and heterocyelyl in each case may be further

optionally further substituted;
the -C(=0)-W-Rs moiety is joined to the same Ring B atom as Ry whereiy/
W is O, NH or N(C;.¢alkyl);
Rs is sclected from H, Cygalkyl, Cagalkenyl, Cagalkynyl, S(0):0H, 3(0).-Cr.galkyl, or M
where M represents a monovalent or divalent cation selected from the g? p comprising

pharmaceutically acceptable cations, such as sodium, potassium, lithiwmfi, calciuni, magnesium,
zine, ammonium. alkylammonivm such as salts formed from triethyfamine, alkoxyammonium

such as those formed with ethanolamine and saits formed from etffylenediamine, choline or
amino acids;
or Z; is an alcohol containing group of general formula (CHa),C(OH)(R¢)(R7) or an ester,

carbamate, phosphate, sulfate or prodrug thereof wherein the OH, R and Ry groups are cach

attached to the same carbon atom; and
wherein;

s is an integer selected from O, 1, 2 and 3;

Rg is H or is selected from optionally subStituted Cy.galkyl, optionally substituted C.
salkenyl, optionally substituted Ca.calkynyl, optionally substituted (CH,),OCy.¢alkyl, optionally
substituted (CH2)0C(=0)C.¢alkyl, optior ugy substituted (CH2)SCigalkyl, optionally
substituted (CHa}S(=0)C;.galkyl, halo, gptionally substituted haloC,salkyl and optionally
substituted (CH2)NR*R";

R is selected from optional

substituted Cyqalkyl, optionally substituted Ca.galkenyl,
. optionally substituted Ca;cycloalkyl ring. optionally
substitutcd phenyl, optionally Aubstituted 4-6-membered heterocyely! ring, optionaily substituted
5-6-membered heteroaryl 1jAig, optionally substituted (CH2),0OC:.galkyl, optionally substituted
(CH),0C(=0)C)alkyl, gptionally substituted (CH2)SC,.galkyl, optionally substituied
(CH3)S(=0)Cygatkyl halo, optionally substituted haloC;.salky! and optionally substituted
(CH2INR'R";
t is an integer selected from 1, 2, 3, 4, 5 and 6;

optionally substituted Cagalkyn

ront the hydroxyl moiety;
or Z; a sulfonamide containing group of general formula (CH:)NRS(=0):R;g or
MS(=0)NRoR g or a sulfamide containing group of general formula
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(CH»)(NRS(=0):NRgRyy wherein:
visan integer 0, 1,2 or 3;
R is H or an optionally substituted C;.galkyl; and
Rs, Rg and Ryp are each independently selected from H, Cy.galkyl, Cagalkenyl, C
salkynyl. Cascycloalkyl, phenyl, benzyl, a 3-10-membcered heterocyclic ring. a 5-10-
heteroaryl ring and further wherein each Cygalkyl, Cagaikenyl, Cagalkynyl, Cagcyéloatkyl,
phenyl, benzyl, a 3-10-membered heterocyclic ring, a 5-10-membered heteroaryl ring may be
optionally substituted;
or Ry and Ryp may join to form an optionally substituted 3-6-mempfered heterocyclic ring
together with the nitrogen to which they are attached.
3. The method according to any one of claims 1 to 3 wherein thy/bacterial type 11
topoisomerase inhibitor is a compound of Formula (11):

Q, Alk
[ D
X s "
X3

Formula (1)
and; salts, racemates, diastereomers, cnantiomet's, denterated forms, hydrates, solvates and
prodrugs thereof:

wherein Alk, Ring A, X, X» and X3 are according to claim 4; and

Zs is (CH2)«NRS(=0)2Rs, (CHZS(=0)2NRgR 15 or (CH2).NRS(=0)2NRoR 10

wherein

visaninteger 0, 1, 2 or 3

R is H or an optionallyAubstituted Cy.gatkyl; and

Rs, Rg and Ry are cach independently selected from H, Cy.galkyl, Ca.galkenyl, Ca
salkynyl, Ciqcycloalkyl phenyl, benzyl, a 3-10-membered heterocyclic ring, or a 5-10-
membered heteroaryl ¥ing and further wherein cach Cysalkyl, Cagalkenyl, Cagalkynyl, Cs.
seycloalkyl, phen?,/benzyl, 3-10-membered heterocyclic ring and 5-10-membered heteroaryl

ring may be optjénally substituted;
or R?t{i R may join to form an optionally substituted 3-6-membered heterocyclic ring
together with the nitrogen to which they are attached.
4
derivdtive is selected from an antibacterial polymyxin, ant antibacterial polymyxin derivative, a

e method according to any one of claims 1 to 5 wherein the polymyxin and polymyxin

? ~antibacterial polymyxin, and a non-antibacterial polymyxin derivative.
. The method according to any one of claims ! to 6 wherein the polymyxin is Polymyxin B
(PMB) or colistin (Polymyxin E).



WO 2015/114452 PCT/IB2015/000177

147

8. The method according to any one of claims 1 to 6 wherein the polymyxin derivative i
Polymyxin B nonapeptide (PMBN) or a prodrug of colistin.
9. The method according to any one of claims. 1 to 8 wherein the polymyxin or polypyxin
derjvative is provided in a therapeuticaily effective antibacterial amount or dosage.
10.  The method according to any onc of claims 1 to 8 whercin the polymyxin orpolymyxin
derivative is provided in a sub-inhibitory antibacterial MIC amount or dosage.
11.  The method according to any one of claims 1 to [0 wherein the compination may be
administered concurrently, sequentially or scparately to a patient suffering from infection or at
risk of infection.

12.  The method according to any one of claims 1 to 11 wherein the/Gram-negative bacteria
e (LPS) layer.

the Gram-ncgative bacteria
charide (LOS) layer.

rein the Gram-negative bacteria is

or drug resistant Gram-negative bacteria comprises a lipopolysaccharj
13.  The method according to any one of claims 1 to 11 wherej
or drug resistant Gram-negative bacteria comprises a lipooligoss
14, The method according to any onc of claims 1 to 11 w}
one or more bacterial strains selected from the group cotprising E. coli, K. pneumoniae, A.

baumannii, P. aeruginosa, and Enterobacter spp and dryg resistant strains thereof.

-

11 wherein the Gram-ncgative pathogen
roup comprising M. catarrhalis, Neisseria,

15.  The method according to any one of claims 1
is one or niore bacterial strains sclected from the

=3

Haemophilus and Bordetella and drug resistant strains thereot.

16. . The method according to any one of cjdims 1 to 11 wherein the Gran-negative pathogen
is one or more bacterial strains selected from the group comprising L. preumoniae, C.
trachomatis, C. pneumonia, Y. pestis/F. tularensis, B.pseudomallei, C. hurnetii, Brucella

species, B. mallei, psittaci and R. prowazekii.

17.  The method according to any one of claims 1 to 11 wherein the subject is suffering from
or at risk of an intra-abdominal iifection (JAI), hospital acquired pneumonia (HAP), ventilator-
associated pneumonia (VAP)/ urinary tract infection (UTI), bacteremias, community acquired
hacterial pncumonia (CABP), gonococeal infection (GT), wound or surgical sitc infections,
endocarditis, otitis medig{ cystic fibrosis or meningitis.

18.  Use of a bactgrial type 11 topoisomerase inhibitor in combination with a polymyxin or
polymyxin derivative in the treatment or prevention of a bacterial infection wherein the bacterial
type 11 topoisomgtrase inhibitor has on-target enzyme activity against DNA gyrase and optionally

on-farget enzyme activity against topoisomerase 1V and wherein the bacterial infection is caused

bacterial infection wherein the bacterial type Il topoisomerase inhibitor has on-target enzyme
tivity against DNA gyrase and optionally on-target enzyme activity against topoisomerase IV
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and wherein the bacterial infection is caused by a Gram-negative bacteria or drug resista

Gram-negative bacteria.
20. A method of improving the antibacterial activity of a bacterial type 11 topoisopierase
inhibitor wherein the method comprises the step of administration of a bacterial type 1I
topoisomerasc inhibitor with a polymyxin or polymyxin derivative to a subject suffefing from a
bacterial infection or at risk of a bacterial infection wherein the bacterial type Il fopoisomerase

inhibitor has on-target enzyme activity against DNA gyrase and optionally gh-target enzyme
activity against topoisomerase IV and wherein the bacterial infection is gaused by a Gram-
negative bacteria or drug resistant Gram-ncgative bacteria.

2]. A method of improving the antibacterial efficacy of a bacterjdl type I topoisomerasc
inhibitor wherein the method comprises the step of administraffon of a bacterial type 11
topoisomerase inhibitor with a polymyxin or polymyxin derivatiyé to a subject suffering from a
bacterial infection or at risk of a bacterial infection wherein the bacterial type 1I topoisomerase
inhibitor has on-target enzyme activity against DNA gyrage and optionally on-target enzyme
activity against topoisomerase 1V and wherein the bacterial infection is caused by a Gram-
negative bacteria or drug resistant Gram-negative bactefia, .

22. A composition comprising a bacterial type Il fopoisomerase inhibitor and a polymyxin or
polymyxin derivative wherein the bacterial type I¥ topoisomerase inhibitor has on-target enzyme
activity against DNA gyrase and optionally onyfarget enzyme activity against topoisomerase IV.

23.  An antibacterial agent comprising 4 bacterial type Il topoisomerase inhibitor and a

polymyxin or polymyxin derivative \:?O'ein the bacterial type Il topoisomerase inhibitor has

on-target cnzyme activity against DNX gyrase and optionally on-targct enzyme activity against

topoisomerase IV.
24, A compound of Formula/ll) as defined in Claim 5 or a sait, raccmate, diastercomer,
enantiomer, ester, carbamate, pliosphate, sulfate, deuterated form or prodrug thereof.
25. A process for the mayufacture of a compound of Formula (JI) as defined in Claim 24 or a
salt, racemate, diasterco Li/, cnantiomer, cster, carbamate, phosphate, sulfate, deuterated form or
prodrug thereof.

26. A compound 4f selected from the group consisting of:

A-10) 2-[(5-f2-(Ethylcarbamoylamino)-7-(2-pyridyl)-1,3-benzothiazol-5-yllpyrimidin-2-

A-11) Ethyl-3-[7-(5-methyl-2-pyridyl)-5-[2-(pyrrolidin-1-yisulfonylamino)pyrimidin-5-
yl1-1,3-benzothiazol-2-yl]urea;
1-Ethyl-3-[7-(5-mcthyl-2-pyridyl)-5-[2-(propylsulfonylamino)pyrimidin-5-yi]-1,3-
benzothiazol-2-yl]urea;
1-[5-[2-(tert-Butylsulfonylamino)pyrimidin-5-y1]-7-(5-methyl-2-pyridyl)-1,3-
benzothiazol-2-y1]-3-ethyl-urea;
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A-14)

A-15)

A-16)

A-17)

A-18)

A-19)

A-20)

A-2l)

A-24)

A-26)

A-27)

A-28)

A-29)

A-30)

A-31)

149

1-Ethyl-3-[5-[2-{(2-hydroxy-1,1-dimethyl-cthyDsulfonylamino]pyrimidin-5-y1]-7-(5
methyl-2-pyridyl)-1,3-benzothiazol-2-ylJurea;
1-Ethyl-3-[5-[2-[[2-hydroxyethyl(imethyDsulfamoyl]amino] pyrimidin-5-y1]}-7-(5-
methyl-2-pyridyl)-1.3-benzothiazol-2-ylJurea;

Methyl 2-[[5-[2-(cthylcarbamoylamino)-7-(5-methyl-2-pyridyl)-1,3-bepzothiazol-5-
yiipyrimidin-2-yllsuifamoyljacetate;
1-[5-[2-(allylsulfonylamino)pyrimidin-5-yi]-7-(5-methyl-2-pyridyl£1,3-
benzothiazol-2-yl]-3-ethyl-urea;
1-[5-[2-(ter-butylsulfonylamino)pyrimidin-5-yl}-7-[ 2-(dimetHylamino)pyrimidin-5-
yi]-1.3-benzothiazol-2-yl]-3-ethyl-urea;
1-ethyl-3-[5-[2-(methanesulfonamidomethyl)pyrimidinA-yl}-7-(5-methyl-2-pyridyl)-
1.3-benzothiazol-2-yljurea;
1-[5-[2~(tert-butylsulfonylamino)pyrimidin-5-yi1,7-[4-(2-pyrrolidin-1-
ylethyl)piperazin-1-yl}-1,3-benzothiazol-2-yl}-3-ethyl-urea;
1-[5-[2-(cyclopentylsulfonylamino)pyrimi
benzothiazol-2-yl}-3-cthyl-urea;
1-(5-(2-(1,1-dioxido-1,2-thiazinan-2-
yhbenzo[d]thiazol-2-yl)-3-cthylure
1-[5-[6-(1,1-dioxo-1,2-thiazolidi
yl}-3-ethylurea;

#1-5-y1}-7-(5-methyl-2-pyridyl)}-1,3-

Jpyrimidin-5-yl)-7-(pyridin-2-

1-2-y1)-3-pyridyl]-7-(2-pyridyl)-1,3-benzothiazol-2-

1-(5-(2-(1,1-dioxidoisothigzolidin-2-y)pyrimidin-S-yl)-7-(pyridin-2-
yl)bcnzo[d]thiazol~2-?é-cthylurca;
1-(5-(2-(1,1-dioxidgiSothiazolidin-2-yDpyrimidin-5-y1)-G~((tetrahydrofuran-2-
yhmethoxy)benz é;Ehia7.01-2-yl)-3-cthylurca;
1-(5-(2-(1, I-%doisothiazol idin-2-yDpyrimidin-S-yl)-7-(5-methylpyridin-2-
yhbenzo[d]phiazol-2-y1)-3-ethylurea;
N-(5-(2-(3-ethylureido)-7-(S-methylpyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
y1)-N-miethylimethanesulfonamide;
N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
Jmethanesulfonamide;
N-(5-(2-(3-ethylureido)-7-(pyridin-2-yl)benzold)thiazol-5-yl)pyrimidin-2-
yDmethanesulfonamide;
1-[5-[2-(dimethylsulfamoylamino)pyrimidin-5-y1]-7-(2-pyridyl)- 1,3-benzothiazol-2-
y1}-3-cthyl urea;
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A-33)

A-34)

A-35)

A-36)

A-37)

A-38)

A-39)

A-40)

A-41)

A-42)

A-43)

A-44)

A-43)

A-46)

A-47)
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N-(§5-(2-(3-cthylureido)-7-(pyridin-2-yl)benzo[d}thiazol-5-yl)pyrimidin-2-
yhpropane-1-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(pyridin-2-yl)benzo[d]thiazol-5-yDpyrimidin-2-
yheyclopropanesulfonamide;
N-(5-(2-(3-ethylureido)-7-(pyridin-2-yhbenzo{djthiazol-S-ylpyrimidin/2-
yleyclopentanesulfonamide:;
N-(§-(2-(3-cthylurcido)-7-(pyridin-2-yDhenzo{ d]thiazol-5-yDpyrishidin-2-
ylethanesulfonamide;
1-cthyl-3-[5-[2-(ethylsulfamoylamino)pyrimidin-5-yl]-7-(2pyridyl)-1.3-
benzothiazol-2-yljurea;
1-{5-[2-(dimethylsulfamoylamino)pyrimidin-5-yl}-7-45-methyl-2-pyridyl)-1.3-
benzothiazol-2-yl}-3-cthyl urea;
1-ethyl-3-[5-[2-(ethylsulfamoylamino)pyrimidin-5-yl}-7-(5-methyl-2-pyridyl)-1,3-
benzothiazol-2-yl]urea;
N-(5-(2-(3-ethylurcido)-7-(5-methylpyridin-2-ylbenzofd}thiazol-5-yl)pyrimidin-2-
yl)cyclopropanesulfonamide;
1-cthyl-3-[5-[2-(methylsulfamoylapfino)pyrimidin-5-y11-7-(2-pyridyl)-1.3-
benzothiazol-2-ylurca;
1-ethyl-3-[ 7-(5-methyl-2-pyridyl)-5-[2-(methylsulfamoylamino)pyrimidin-5-y1}-1,3-
benzothiazol-2-yllurea;
N-(5-(2-(3-cthylureido)
yhmorpholine-4-sulfghamide;

-(pyridin-2-yl)benzo{d]thiazol-5-yDpyrimidin-2-

N-(5-(2-(3-ethyluptido)-7-(5-methylpyridin-2-yl)benzo[d] thiazol-5-yl)pyrimidin-2-
yh)morpholinc-#-sulfonamide;

“(5-(2-(3-cthylureido)-7-(5-methylpyridin-2-yhbenzo[d]thiazol-5-y)pyrimidin-2-
yDethanesulfonamide;

N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzol djthiazol-5-y)pyrimidin-2-
yl)propane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(pyridin-2-yl)benzo[d]thiazol-5-y)pyrimidin-2-yl)-3-
mcthoxyazetidine- I -sulfonamide;
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A-50) N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-yD)pyrimidin-2-
yl)-3-methoxyazetidine-1-sulfonamide;

A-51) N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzold}thiazol-5-yYpyrimidin-2-
yhbenzenesulfonamide;

A-52) N-(5-(2-(3-ethylurcido)-7-(5-methylpyridin-2-yhbenzo[d]thiazol-5-y1)
y)-2-morpholinoethancsulfonamide:

A-53) N-(5-(2-(3-ethylurcido)-7-(§-methylpyridin-2-yhbenzo[d]thiazol
ylpyrrolidine-3-sulfonamide;

A-54) N-(5-(2-(3-cthylurcido)-7-(5-methylpyridin-2-yl)benzo[d)
y)-3-hydroxypyrrolidine-1-sulfonamide;

A-55) N-(5-(2-(3-ethylurcido)-7-(5-methylpyridin-2-yl)bet
yD)-1-(hydroxymethyl)cyclopropane- 1~sukfon;n} ;

rimidin-2-
A-yDpyrimidin-2-
1azol-5-yl)pyrimidin-2-
fo[d]thiazol-5-yl)pyrimidin-2-

A-56) (R)-N-(§-(2~(3-ethylureido)-7-(5-methylpyridi-2-yl)benzo[d)thiazol-5-yl)pyrimidin-
2-yD-3-morpholinopyrrolidine-I-sulfonamige;

A-57) (R)-3-(dimethylamino)-N-(5-(2-(3-ethylyieido)-7-(5-methylpyridin-2-
yhbenzo[d]thiazol-5-yDpyrimidin-2-yHpyrrolidine-1-sulfonamide;

A-58) 1-acetyl-N-(5-(2-(3-cthylurcido)-7A5-methylpyridin-2-yDhenzo[d]thiazol-5-
yDpyrimidin-2-yDpyirolidine-3-gulfonamide;

A-59) (R)-N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol -5-y)pyrimidin-
2-yD-3-hydroxypyrroliding1-sulfonamide;

A-60) (S)-N-(5-(2-(3-cthylurgido)-7-(S-methylpyridin-2-yl)benzo[d]thiazol-5-y)pyrimidin-
2-y1)-3-hydroxypyrigidine-1-suifonamide;

A-61) N-(5-(2-(3-ethylyreido)-6-fluorobenzo[d]thiazol-3-yl)pyrimidin-2-yl)-2-

A-62) (R)-N-(5-(2A3-cthylureido)-7-(5-methylpyridin-2~yl)benzo{d])thiazol -5-yl)pyrimidin-
2-y)-2-(Iydroxymethyl)pyrrolidine-1-sulfonamide;

A-63) (S)-NAS-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-S-y)pyrimidin-
2-yptetrahydrofuran-3-sulfonamide;

A-G4) -(5-(7-bromo-2-(3-ethylureido)benzo[d]thiazol -S-yl)pyrimidin-2-yl)-2-

methylpropanc-2-sulfonamide;

1-[7-bromo-5-| 6-(tert-butylsulfonylamino)-3-pyridyl]-1,3-benzothiazol-2-yl}-3-ethyl

urea;

methyl  2-[[5-[2-(ethylcarbamoylamino)-7-(S-methyl-2-pyridyl)-1,3-benzothiazol-5-

yllpyrimidin-2-yl]sulfamoyljacctate;
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A-6T)

A-68)

A-69)

A-10)

A-TD)

A-72)

A-73)

A-74)

A-75)

A-76)

A-TT)

A-78)

A-79)

A-80)

A-81)
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(R)-N-(5-(2-(3-cthylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-y)pyrimidipt
2-y1)-1-(tetrahydro-2H-pyran-2-yl)methanesulfonamide; /

N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[ d]thiazol-5-y)pyrimidin-2-
yl)-2-methoxyethanesulfonamide;

1-[5-[6-(tert-butylsulfonylamino)-3-pyridyl]-7-(2-ethylthiazol-4-yi)-1.3
benzothiazol-2-yl]-3-ethyl urea;

N-(5-(2-(3-cthylurcido)-7-(5-mcthylpyridin-2-yl)benzo[d]thiazol
yl)-2-hydroxyethanesulfonamide;
N-(5-(2-(3-ethylureido)-7-(1H-pyrazol-4-yhbenzo[d]thiazgl-5-y)pyrimidin-2-yl)-2-
methylpropane-2-sulfonamide;

S-ylpyrimidin-2-

N-(5-(7-(3,5-dimethylisoxazol-4-y1)-2-(3-cthylureidgfbenzod]thiazol-5-
yl)pyrimidin-2-yl}-2-methylpropane-2-sulfonamigé;
N-(5-(2-(3-ethylureido)-7-(1-methyl-1H-pyrazgl-4-yl)benzo{d]thiazol-5-
y})pyrimidin~?.—yl)-2-methylpi'opzmc~2-su(l?t amide;
N-(5-(2-(3-ethylurcido)-7-((S-mcthylpyridi
yDpyrimidin-2-yh)-2-methylpropane-2/4ulfonamide;

n-2-yljamino)benzo{d]thiazol-5-

N-(5-(2-(3-cthylurcido)-7-methylbofiza[d]thiazol-5-yl)pyrimidin-2-yl)-2-
methylprOpanc-Q-sulfonmnidc/

N-(5-(2-(3-cthylureido)benzofd]thiazol-5-yl)pyrimidin-2-y1)-2-methylpropane-2-
sulfonamide;

N-(5-(7-cyclopropyl-2-(3-cthylureido)benzol d]thiazol-5-yl)pyrimidin-2-yl)-2-

methylpropane-2-sulfénamide;
N—(S—(Z-(f%-ethylLyléo)ﬂ-(tetmhydro-2H»pyran-4-yl)bcnzo{d]thiazoi~5-yE)pyrimidin-
2-yl)-2-mcthyl?opauc-Z-suifonamide;
N-(5-(2-(3-cthylureido)-7-(pyrrolidin- 1 -yl)benzo| d]thiazol-5-yl)pyrimidin-2-y1)-2-
methylpropane-2-sulfonamide;
N-(5-(24(3-cethylureido)-7-(piperazin-1-yl)benzo[d]thiazol-5-yDpyrimidin-2-y1)-2-
methylpropane-2-sulfonamide;

(5-(2-(3-ethylureido)-7-morpholinobenzo[d]thiazol-5-yl)pyrimidin-2-yl)-2-
methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(4-methylpiperazin-1-yl)benzol d}thiazol-5-y)pyrimidin-2-
yb)-2-methylpropane-2-sulfonamide;
N-(5-(7-(4-acetylpiperazin-1-yl)-2-(3-cthylureido)benzo[d]thiazol-S-yDpyrimidin-2-
yl)-2-methylpropanc-2-sulfonamide;
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N-(5-(2-(3-ethylureido)-7-(1-(2-morpholinoethyl)- 1 H-pyrazol-4-yl)benzo[d]thiazol-,
5-yDpyrimidin-2-y1)-2-methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(4-methylpyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
yl)-2-methylpropane-2-sulfonaniide;
N-(5-(2-(3-ethylureido}-7-(5-(morpholinomethyl)pyridin-2-yl)benzo{d}iiiazol-5-
yDpyrimidin-2-yl)-2-methylpropane-2-sulfonamide;

N-(5-(2-(3-cthylurcido)-7-(2-(3-hydroxypyrrolidin- 1 -yl)thiazol-4-y
S-yDpyrimidin-2-yl)-2-methylpropane-2-sulfonamide;

Ybenzo{dlthiazol-

1-[5-[2-(tert-butylsulfonylamino)pyrimidin-~3-yl]-7-(2-hydr
benzothiazol-2-yl)-3-ethyl-urea;

¢y-4-pyridyl)-1,3-

N-(5-(2-(3-ethylureida)-7-(1-methyl-2-oxe- 1,2-dihydybpyridin-4-ybenzo{dithiazol-
5-yDpyrimidin-2-yl)-2-methylpropane-2-sulfonamjde;

2-(4~(5-(2-(1, 1-dimethylethylsulfonamido)pyripfidin-5-yl)-2-(3-
ethylureido)benzo[d]thiazol-7-yl)piperazin-14yl)-N-methylacetamide;

ethyl 2-(4-(5-(2-(1,1-dimgthylethylsulfonamido)pyrimidin-5-y1)-2-(3-
cthylureido)benzo{djthiazol-7-yl)piperdzin- 1 -ylacetate;
N-(5-(2-(3-cthylureido)-7-(2-(pipergzin- 1-yl)thiazol-4-yl)benzo[d]thiazol-5-
yhpyrimidin-2-yl)-2-methylpropdne-2-sulfonamide;

N-(S-(z-(3-ct.hylureido)-7-(6z
yl)-.'Z-methylpropane-2-5?
N-(5-(7-(2-aminopyridjd-3-yI)-2-(3-cthylureido)benzo[d]thiazol-5-yDpyrimidin-2-
yh)-2-methylpropancy/2-sulfonamide;
N-(5-(7-(5-aminggyridin-3-yl)-2-(3-ethylureido)benzo[d]thiazol-5-y1)pyrimidin-2-
yl)-2-methylprgpane-2-sulfonamide;

N-(5-(2-(3- yluz'eido)-?-(4~(2-mcthoxycthyl)pipcrazi11-]-yI)bcnzo[d]thiazol—S—
yhpyrimjéin-2-yl)-2-methylpropane-2-sulfonamide;

(ethylpyridin-2-yi)benzo[d]thiazol-5-yl)pyrimidin-2-
namide;

N-(5-¢2-(3-ethylureido)-7-(piperidin-1-yl)benzo[d]thiazol-5-yhpyrimidin-2-y1)-2-
meghylpropane-2-sulfonamide;

-(5-(7-(5-(aminomethyl)-2-fluorophenyl)-2-(3-ethylureido)benzo[d]thiazol-5-
yDpyrimidin-2-y1)-2-methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-[2-dimethylaminoethyl(methyl)aminolbenzo[d]thiazol-3-
yhpyrimidin-2-yl)-2-methylpropanc-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(pyridin-2-yl )benzo{d]thiazol-5-yl)pyrimidin-2-yl)-2-
methylpropane-2-sulfonamide;
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1-[6-[2-(tert-butylsulfonylamino)pyrimidin-S-ylj-5-methoxy-thiazolo[5 4-blpyridin-
2-yl]-3-ethylurea;
1-[5-[2-(tert-butylsulfonylamino)pyrimidin-5-yl]-7-(5-hydroxy-2-pyridyl)-1,3+
benzothiazol-2-yl]-3-ethylurea;
1-[5-[2-(tert-butylsulfonylamino)pyrimidin-5-y1]-7-[4-[ (cyclopropylaminé)methyl]-
2-pyridyl}-1.3-benzothiazol-2-yl]-3-cthylurea;
1-[7-(5-amino-2-pyridyl)-5-[2-(tert-butylsulfonylamino)pyrimidin8-yt}-1,3-
benzothiazol-2-yl}-3-cthylurea;
1-}5-[2-(tert-butylsulfonylamino)pyrimidin-S-yl}-7-(3-methy,
benzothiazol-2-y1]-3-ethyl-urea;

£2-pyridyl)-1,3«

1-[7-(4-amino-2-pyridyl)-5-[2-(tert-butylsulfonylamingjpyrimidin-5-yl]-1,3-
benzothiazol-2-yl}-3-cthylurea;
1-[5-[2-(2.3-dihydroxypropylsulfonylamino)pyrixhidin-5-y1]-7-(5-methyl-2-pyridyl)-
1,3-benzothiazol-2-yl}-3-cthylurea; /
14| 5-[2-(tert-butylsulfonylamino)pyrimidin5-yl]-7-(4,5-dimethyl-2-pyridyl)-1,3-
benzothiazol-2-y1]-3-ethylurea;
1-[5-[2~(tert-butylsulfonylamino)pyrjfhidin-5-y1]-7-[(3S.4R,5R,6R)-3.4,5,6-
tetrahydroxycyclohexen-1-yl]-1.3-Benzothiazol-2-yl1]-3-ethylurea; and

1 -[7-[(3uR,6&R)-2,3,33,4,6,62?16);2111 ydro-1H-pyrrolo[2,3-¢]pyirol-5-yl]-5-[2-(tert-
butylsulfonylamino)pyrimidifi-5-yl}-1,3-benzothiazol-2-yl]-3-ethyl-urea; or

a salt, racemate, diasteregicr, enantiomer, estcr, carbamate, phosphate, sulfate,
deuterated form or prodiug theregf!
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CLAIMS

Theuse of a compound of Formula ()
Alk
! I \}—NH

Formula (1) and, salts, racemates, diastereomers, enantiomers, deuterated forms, hydrates,
solvates and prodrugs thereof in combination with a polymyxin or polymyxin derivative for
treatment of a bacterial infection in a subject caused by a Gram negative bacteria or a drug
resistant Gram negative bacteria

wherein:

Alk is an optionally substituted Cj.salkyl, Cagalkenyl, Ca.galkynyl, or Cigeycloalkyl;

A represents “Ring A" which is selected from saturated or unsaturated monocyclic
Ciacycloalkyl, saturated or unsaturated monocyclic 3-7 membered heterocyclyl, saturated or
unsaturated fused bicyclic Cg.iocycloalkyl, saturated or unsaturated fused bicyclic 8-10
membered-heterocyclyl, Ce.10aryl and 5-10 membered heteroaryl and may be optionally
substituted;

X1 is CH, -N= or C-R;, where R is selected from OH, optionally substituted Ci.zalkyl,
optionally substituted Cz.alkenyl, optionally substituted Ca.salkynyl, optionally substituted Ci-
salkoxyl, halo, haloCi.3alkyl, NHa, optionally substituted NHC.3alkyl, optionally substituted
N(Cizalkyl)s, optionally substituted SCi.zalkyl and CN;

X215 CH, -N=or C-R», where Rz is selected from O, optionally substituted Ci.galkyl,
optionally substituted Ca.salkenyl, optionally substituted Ca.salkynyl, optionally substituted
(CH2)mOC).¢alkyl, optionally substituted (CH2)mSC1.salkyl, optionally substituted
(CH2)wS(=0)C).¢alkyl, optionally substituted (CH2)mO(CH2)mCs.7cycloalkyl, optionally
substituted (CH2)mCi.7cycloalkyl, optionally substituted (CH2)mO(CHa)mphenyl, optionally
substituted (CHz)mphenyl, optionally substituted (CH2),yO{CH2)m-5-10-membered heterocycle,
optionally substituted (CHa)w-5-10-membered heterocyclyl, halo, optionally substituted haloCi.
salkyl, CN and optionally substituted (CHb),,NR*RY;

X3 is CH, -N= or C-R3, where R is selected from OH, optionally substituted C).¢alkyl,
optionally substituted Ca.salkenyl, optionally substituted Ca.¢alkynyl, optionally substituted
(CH2)mOC-6alkyl, optionally substituted (CH2)mSCi-alkyl, optionally substituted
(CH2)mS(=0)C1.salkyl, optionally substituted (CH2)mO(CH2)mCs.scycloalkyl, optionally
substituted (CH2)mCs-7cycloalkyl, optionally substituted (CH2)mO(CHa2)wphenyl, optionally
substituted (CHz)mphenyl, optionally substituted (CH2)O(CHa)m-5-10-membered heterocycle,
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optionally substituted (CHz2)m-5-10-membered heterocyclyl, halo, optionally substituted haloC;.
salkyl, CN and optionally substituted (CH2)mNRRY;

each R? and R? is independently selected from H, optionally substituted Cy.salkyl,
optionally substituted Cs.¢cycloalkyl and optionally substituted 4-6-membered heterocyclyl or R?
and RP® join together to form an optionally substituted 4-6-membered heterocyclyl;

each m is an integer independently selected from 0, 1, 2 and 3;

Z, 1s selected from H, halo, Ci.¢alkyl, a 5-membered heterocyclic ring, a 6-membered
heterocyclic ring, OH, OCi.alkyl, Ci.¢alkoxyl, cyano (CN), a carbonyl moiety (=0), C(=0)OC,;.
salkyl, NH>, NH-Ci.¢alkyl, N(C1.¢alkyl)2, and C(=O)NH-C).¢alkyl;

or Zi is a carbonyl containing group of general formula —(Y)B(R4)-C(=0)-W-Rs wherein:

q is an integer O or 1;

Y is attached to Ring A and when q is O then Y is a covalent bond, a spiro ring centre, or a
fused ring bond; or when q is 1 then Y is selected from optionally substituted Cj.aalkylene,
optionally substituted Cs.zalkenylene and optionally substituted Ca.aalkynylene and wherein each
carbon atom in Ci.3alkylene may be optionally replaced by an oxygen or nitrogen heteroatom or
C(=0);

B represents “Ring B” and is selected from saturated or unsaturated monocyclic
Cs.eycloalkyl, saturated or unsaturated monocyclic 3-7 membered heterocycle, saturated or
unsaturated fused bicyelic Cs.ocycloalkyl, saturated or unsaturated fused bicyclic 8-12
membered heterocyelyl, Cs.10aryl, 5-10 membered heteroaryl, and a spiro bicyclic 8-12
membered heterocyclic ring system; and further Ring B may be optionally substituted; or Ring B
may join together with Ring A to form a saturated or unsaturated fused bicyclic Cs.jocycloalkyl,a
saturated or unsaturated fused bicyclic 8-10 membered heterocyclyl and a spiro bicyclic 8-12
membered heterocyclic ring system;

R4 is joined to the same Ring B atom as the -C(=0)-W-Rs moiety and is selected from
Crealkyl, Cagalkenyl, Cacalkynyl, (Ci.salkyl)Cs.scycloalkyl, (Crsalkyl)aryl,
(Cr.ealkyl)heterocyclyl, (Cy.salkyl)iheteroaryl, NHz2, NH(Cigalkyl), N(Ci.salkyl)s, CN, OH,
Crsalkoxy, SO2H, SO2C.galkyl, SH, SCi.salkyl, halo,
haloCi.galkyl, -NH(C=0)OC).¢alkyl, -NH(C=0)OC(Cisalkyl)s, and wherein Cjalkyl, Ci.salkyl,
Cagalkenyl, Ca.salkynyl, Csscycloalkyl, aryl and heterocyclyl in each case may be further
optionally substituted or Ry is a chain of 3 or 4 carbon atoms or carbon and heteroatoms which
joins with an adjacent B ring atom to form a fused carbocyclylic or heterocycylic ring which is
optionally further substituted,;

the -C(=0)-W-Rs moiety is joined to the same Ring B atom as R4 wherein:

W is O, NH or N(Ci.alkyl);
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Rs is selected from H, C).¢alkyl, Casalkenyl, Ca.galkynyl, S(0)20H, S(0)»-Ci.galkyl, or M
where M represents a monovalent or divalent cation selected from the group comprising
pharmaceutically acceptable cations, such as sodium, potassium, lithium, calcium, magnesium,
zinc, ammonium, alkylammonium such as salts formed from triethylamine, alkoxyammonium
such as those formed with ethanolamine and salts formed from ethylenediamine, choline or
amino acids;

or Z1 is an alcohol containing group of general formula (CH2)sC(OH)(Re)(R7) or an ester,
carbamate, phosphate, sulfate or prodrug thereof wherein the OH, Rs and Ry groups are each
attached to the same carbon atom; and
wherein:

s is an integer selected from 0, 1, 2 and 3;

R is H or is selected from optionally substituted C).alkyl, optionally substituted Ca.
salkenyl, optionally substituted Cz.calkynyl, optionally substituted (CH2)OC1-¢alkyl, optionally
substituted (CH2)OC(=0)C).salkyl, optionally substituted (CH2)SC\.salkyl, optionally
substituted (CH2)S(=0)C\.salkyl, halo, optionally substituted haloCi.3alkyl and optionally
substituted (CHa)INR*RY;

R7 is selected from optionally substituted Cj.salkyl, optionally substituted Ca.¢alkenyl,
optionally substituted Ca.calkynyl, optionally substituted Cs.scycloalkyl ring, optionally
substituted phenyl, optionally substituted 4-G-membered heterocyclyl ring, optionally substituted
5-6-membered heteroaryl ring, optionally substituted (CH2)OC1-salkyl, optionally substituted
(CH2)OC(=0)C1.salkyl, optionally substituted (CH2):SCi.salkyl, optionally substituted
(CH2)S(=0)C1.¢alkyl, halo, optionally substituted haloCi.zalkyl and optionally substituted
(CH2)NR*RY;

t is an integer selected from 1, 2, 3,4, 5 and 6;

or Re and R7 together with the carbon atom to which they are attached form an optionally
substituted 4-6-membered heterocyclic ring or Cs.scycloalkyl ring;

and further wherein the prodrug is selected from an ester, carbamate, phosphate or sulfate
formed from the hydroxyl moiety;

or Z+ is a sulfonamide containing group of general formula (CH2)yNRS(=0)Rs or
(CH2),S(=0)2NRyR 16 or a sulfamide containing group of general formula
(CH2)\NRS(=0)2NRgR g wherein:

v is an integer 0, 1, 2 or 3;

R is H or an optionally substituted Cy.¢alkyl; and

Rs, R and Ryp are each independently selected from H, Ci.salkyl, Cagalkenyl, Ca.
salkynyl, Cs-zcycloalkyl, phenyl, benzyl, a 3-10-membered heterocyclic ring, a 5-10-membered
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heteroaryl ring and further wherein each Cy.salkyl, Ca.salkenyl, Ca.salkynyl, Cs.scycloalkyl,
phenyl, benzyl, a 3-10-membered heterocyclic ring, a 5-10-membered heteroaryl ring may be
optionally substituted;

or Rg and Rjo may join to form an optionally substituted 3-6-membered heterocyclic ring
together with the nitrogen to which they are attached.
2. The use of Claim 1, wherein Z; is (CH2)\NRS(=0)2Rg, (CHa2)+S(=0)2NRoR 10 or
(CH2)yNRS(=0):NRoR j0.
3. The use according to claim 1 or 2 wherein the polymyxin or polymyxin derivative is
selected from an antibacterial polymyxin, an antibacterial polymyxin derivative, a non-
antibacterial polymyxin, and a non-antibacterial polymyxin derivative.
4. The use according to any one of claims 1 to 3 wherein the polymyxin is Polymyxin B
(PMB) or colistin (Polymyxin E).
5. The use according to any one of claims 1 to 3 wherein the polymyxin derivative is
Polymyxin B nonapeptide (PMBN) or a prodrug of colistin.
6. The use according to any one of claims 1 to 5 wherein the polymyxin or polymyxin
derivative is provided in a therapeutically effective antibacterial amount or dosage.
7. The use according to any one of claims I to 5 wherein the polymyxin or polymyxin
derivative is provided in a sub-inhibitory antibacterial MIC amount or dosage.
8. The use according to any one of claims 1 to 7 wherein the combination may be administered
concurrently, sequentially or separately to a patient suffering from infection or at risk of infection.
9. The use according to any one of claims 1 to 8 wherein the Gram-negative bacteria or drug
resistant Gram-negative bacteria comprises a lipopolysaccharide (LPS) layer.
10.  The use according to any one of claims 1 to 8 wherein the Gram-negative bacteria or drug
resistant Gram-negative bacteria comprises a lipooligosaccharide (LOS) layer.
11.  The use according to any one of claims 1 to 8 wherein the Gram-negative bacteria is one or
more bacterial strains selected from the group comprising E. coli, K. pnewmoniae, A. baumannii,
P. aeruginosa, and Enterobacter spp and drug resistant strains thereof.
12.  The use according to any one of claims 1 to 8 wherein the Gram-negative pathogen is one
or more bacterial strains selected from the group comprising M. catarrhalis, Neisseria,
Haemophilus and Bordetella and drug resistant strains thereof.
13.  The use according to any one of claims 1 to 8 wherein the Gram-negative pathogen is one
or more bacterial strains selected from the group consisting of L. pneumoniae, C. trachomatis, C.
pneumonia, Y. pestis, F. tularensis, B.pseudomallei, C. burnetii, Brucella species, B. mallei, C.
psittaci and R. prowazelii.



147

14.  The use according to any one of claims 1 to 8 wherein the subject is suffering from or at
risk of an intra-abdominal infection (IAI), hospital acquired pneumonia (HAP), ventilator-
associated pneumonia (VAP), urinary tract infection (UTI), bacteremias, community acquired
bacterial pneumonia (CABP), gonococcal infection (GI), wound or surgical site infections,
endocarditis, otitis media, cystic fibrosis or meningitis.

15.  Use of a compound of claim 1, in combination with a polymyxin or polymyxin derivative
in the preparation of a medicament for the treatment or prevention of a bacterial infection wherein
the bacterial type II topoisomerase inhibitor has on-target enzyme activity against DNA gyrase
and optionally on-target enzyme activity against topoisomerase IV and wherein the bacterial
infection is caused by a Gram-negative bacteria or drug resistant Gram-negative bacteria.

16.  Use of a compound of claim 1, for improving the antibacterial activity of the compound
wherein the use comprises the step of administration of the compound of claim 1 with a polymyxin
or polymyxin derivative to a subject suffering from a bacterial infection or at risk of a bacterial
infection wherein the bacterial type II topoisomerase inhibitor has on-target enzyme activity
against DNA gyrase and optionally on-target enzyme activity against topoisomerase IV and
wherein the bacterial infection is caused by a Gram-negative bacteria or drug resistant Gram-
negative bacteria.

17.  The use of a compound of claim 1, or a salt, racemate, diastereomer, enantiomer, ester,
carbamate, phosphate, sulfate, deuterated form or prodrug thereof, for improving the antibacterial
efficacy of the compound wherein the method comprises the step of administration of the
compound with a polymyxin or polymyxin derivative to a subject suffering from a bacterial
infection or at risk of a bacterial infection wherein the bacterial type II topoisomerase inhibitor has
on-target enzyme activity against DNA gyrasé and optionally on-target enzyme activity against
topoisomerase IV and wherein the bacterial infection is caused by a Gram-negative bacteria or
drug resistant Gram-negative bacteria.

18. A composition comprising a compound of claim 1, or a salt, racemate, diastereomer,
enantiomer, ester, carbamate, phosphate, sulfate, deuterated form or prodrug thereof, and a
polymyxin or polymyxin derivative,

19.  An antibacterial agent comprising the compound of claim 1, or a salt, racemate,
diastereomer, enantiomer, ester, carbamate, phosphate, sulfate, deuterated form or prodrug thereof,
and a polymyxin or polymyxin derivative wherein the bacterial type II topoisomerase inhibitor has
on-target enzyme activity against DNA gyrase and optionally on-target enzyme activity against
topoisomerase IV.

20. A process for the manufacture of a compound of claim 1, or a salt, racemate, diastereomer,
enantiomer, ester, carbamate, phosphate, sulfate, deuterated form or prodrug thereof.
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21. A compound of selected from the group consisting oft
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A-18)
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2-{[5-[2-(Ethylcarbamoylamino)-7-(2-pyridyl)-1,3-benzothiazol-5-ylpyrimidin-2-
yllsulfamoyl]benzoic acid;
1-Ethyl-3-[7-(5-methyl-2-pyridyl)-5-[2-(pyrrolidin-1-ylsulfonylamino)pyrimidin-5-
yl}-1,3-benzothiazol-2-ylurea;
I-Ethyl-3-[7-(5-methyl-2-pyridyl)-5-[2-(propylsulfonylamino)pyrimidin-5-yl]-1,3-
benzothiazol-2-yljurea;
1-[5-[2-(tert-Butylsulfonylamino)pyrimidin-5-yl]-7-(5-methyl-2-pyridyl)-1,3-
benzothiazol-2-yl]-3-ethyl-urea;
1-Ethyl-3-[5-[2-[(2-hydroxy-1,1-dimethyl-ethyl)sulfonylamino}pyrimidin-5-yl]-7~
(5-methyl-2-pyridyl)-1,3-benzothiazol-2-yllurea;
1-Ethyl-3-[5-[2-[[2-hydroxyethyl(methyl)sulfamoylJaminopyrimidin-5-yl}-7-(5-
methyl-2-pyridyl)-1,3-benzothiazol-2-ylurea;

Methyl  2-[[5-[2-(ethylcarbamoylamino)-7-(5-methyl-2-pyridyl)-1,3-benzothiazol-
5-yl]pyrimidin-2-yl]sulfamoyl]acetate;
[-[5-[2-(allylsulfonylamino)pyrimidin-5-yl}-7-(5-methyl-2-pyridyl)-1,3-
benzothiazol-2-yl}-3-ethyl-urea;
1-[5-[2-(tert-butylsulfonylamino)pyrimidin-5-yl]-7-[2-(dimethylamino)pyrimidin-
5-yl]-1,3-benzothiazol-2-yl}-3-ethyl-urea;
1-etliyl-3-[5-[2-(methanesulfonamidomethyl)pyrimidin-5-yl]-7-(5-methyl-2-
pyridyl)-1,3-benzothiazol-2-yl]urea;
1-[5-[2~(tert-butylsulfonylamino)pyrimidin-5-y1]-7-[4-(2-pyrrolidin-1-
ylethyl)piperazin-1-yi}-1,3-benzothiazol-2-yl]-3-ethyl-urea;
1-[5-[2~(cyclopentylsulfonylamino)pyrimidin-5-yl]-7-(5-methyl-2-pyridyl)-1,3-
benzothiazol-2-yl]-3-ethyl-urea;
1-(5-(2~(1,1-dioxido-1,2-thiazinan-2-yl)pyrimidin-5-yl)-7-(pyridin-2-
yl)benzo[d]thiazol-2-y1)-3-ethylurea;
1-[5-[6-(1,1-dioxo-1,2-thiazolidin-2-yl1)-3-pyridyl]-7-(2-pyridyl)-1,3-benzothiazol-
2-yl]-3-ethylurea;
1-(5-(2-(1,1-dioxidoisothiazolidin-2-yl)pyrimidin-5-y1)-7-(pyridin-2-
yl)benzo[d]thiazol-2-yl)-3-ethylurea;
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1-(5-(2-(1,1-dioxidoisothiazolidin-2-yl)pyrimidin-5-y1)-6-((tetrahydrofuran-2-
yD)methoxy)benzo[d]thiazol-2-yl)-3-ethylurea;
1-(5-(2-(1,1-dioxidoisothiazolidin-2-yl)pyrimidin-5-yl)-7-(5-methylpyridin-2-
yl)benzo[d]thiazol-2-yl)-3-ethylurea;
N-(5-(2-(3-ethylureido)-7-(S-methylpyridin-2-yl)benzo[d]thiazol-5-y)pyrimidin-2-
y1)-N-methylmethanesulfonamide;
N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
yl)methanesulfonamide;
N-(5-(2-(3-ethylureido)-7-(pyridin-2-yh)benzo[d]thiazol-5-yl)pyrimidin-2-
yl)methanesulfonamide;
[-[5-[2-(dimethylsulfamoylamino)pyrimidin-5-y1}-7-(2-pyridyl)-1,3-benzothiazol-
2-yl]-3-ethyl urea;
N-(5-(2-(3-ethylureido)-7-(pyridin-2-yl)benzo[d]thiazol-5-y])pyrimidin-2-
yl)propane-1-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(pyridin-2-yl)benzo[d]thiazol-5-y)pyrimidin-2-
yleyclopropanesulfonamide;
N-(5-(2-(3-ethylureido)-7-(pyridin-2-yl)benzo[d]thiazol-5-y)pyrimidin-2-
yl)cyclopentanesulfonamide;
N-(5-(2-(3-ethylureido)-7-(pyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
yl)ethanesulfonamide;

1 -ethyl-3-[5-[2-(ethylsulfamoylamino)pyrimidin-5-yl]-7-(2-pyridyi)-1,3-
benzothiazol-2-ylJurea;
1-[5-[2-(dimethylsulfamoylamino)pyrimidin-5-yl]-7-(5-methyl-2-pyridyl)-1,3-
benzothiazol-2-yl]-3-ethyl urea;
1-ethyl-3-[5-[2-(ethylsulfamoylamino)pyrimidin-5-yl}-7-(5-methyl-2-pyridyl)-1,3-
benzothiazol-2-ylurea;
N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
yl)cyclopropanesulfonamide;
1-ethyl-3-[5-[2-(methylsulfamoylamino)pyrimidin-5-y1]-7-(2-pyridyl)-1,3-
benzothiazol-2-yljurea;
1-ethyl-3-[7-(5-methyl-2-pyridyl)-5-[2-(methylsulfamoylamino)pyrimidin-5-yl]-
1,3-benzothiazol-2-ylurea;
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N-(5-(2-(3-ethylureido)-7-(pyridin-2-yl)benzo[dJthiazol-5-yDpyrimidin-2-
yl)morpholine-4-sulfonamide;
N-(5~(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
yl)morpholine-4-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(pyridin-2-yD)benzo[d]thiazol-5-y)pyrimidin-2-
yhpyrrolidine-1-sulfonamide;
(8)-2-amino-N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-
yDpyrimidin-2-yl)-3-phenylpropane- 1 -sulfonamide;
N-(5-(2-(3~ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
yl)ethanesulfonamide;
N-(5-(2-(3-ethylureido)-7-(S-methylpyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
yl)propane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(pyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-yl)-3-
methoxyazetidine-1-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
yl}-3-methoxyazetidine- 1-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(S-methylpyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
yl)benzenesulfonamide;
N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
yl)-2-morpholinoethanesulfonamide;
N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[ d]thiazol-5-y)pyrimidin-2-
yDpyrrolidine-3-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl}benzo[d]thiazol-S-yl)pyrimidin-2-
yD)-3-hydroxypyrrolidine-1-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yDbenzo[d]thiazol-5-yl)pyrimidin-2-
yD-1-(hydroxymethyl)cyclopropane-1-sulfonamide;
(R)-N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-
yhpyrimidin-2-yl)-3-morpholinopyrrolidine- 1 -sulfonamide;
(R)-3-(dimethylamino)-N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-
yl)benzo[d]thiazol-5-yDpyrimidin-2-yl)pyrrolidine-1-sulfonamide;
1-acetyl-N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-
yDpyrimidin-2-yl)pyrrolidine-3-sulfonamide;
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(R)-N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[dJthiazol-5-
yhpyrimidin-2-yl)-3-hydroxypyrrolidine-1-sulfonamide;
(S)-N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-
yhpyrimidin-2-yl)-3-hydroxypyrrolidine-1-sulfonamide;
N-(5-(2-(3-ethylureido)-6-fluorobenzo[d]thiazol-5-yl)pyrimidin-2-yl)-2-
methylpropane-2-sulfonamide;
(R)-N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-
yh)pyrimidin-2-yl)-2-(hydroxymethyl)pyrrolidine-1-sulfonamide;
(S)-N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-
yDpyrimidin-2-yl)tetrahydrofuran-3-sulfonamide;
N-(5-(7-bromo-2-(3-ethylureido)benzo[d]thiazol-5-yl)pyrimidin-2-yl)-2-
methylpropane-2-sulfonamide;
1-[7-brome-5-[6-(tert-butylsulfonylamine)-3-pyridyl]-1,3-benzothiazol-2-yl1-3-
ethyl urea;

methyl 2-[[5-[2-(ethylcarbamoylamino)-7-(5-methyl-2-pyridyl)-1,3-benzothiazol-5-
yllpyrimidin-2-yl]sulfamoyl]acetate;
(R)-N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-
yhpyrimidin-2-yl)-1-(tetrahydro-2H-pyran-2-y)methanesulfonamide;
N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-3-yl)pyrimidin-2-
yl)-2-methoxyethanesulfonamide;
1-[5-[6-(tert-butylsulfonylamino)-3-pyridyl]-7-(2-ethylthiazol-4-y1)-1,3-
benzothiazol-2-yl]-3-ethyl urea;
N-(5-(2-(3-ethylureido)-7-(5-methylpyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
yl)-2-hydroxyethanesulfonamide;
N-(5-(2-(3-ethylureido)-7-(1H-pyrazol-4-yl)benzo[d]thiazol-5-yl)pyrimidin-2-yl)-
2-methylpropane-2-sulfonamide;
N-(5-(7-(3,5-dimethylisoxazol-4-yl)-2-(3-ethylureido)benzo[dthiazol-5-
ylpyrimidin-2-yl)-2-methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(1-methyl-1H-pyrazol-4-yl)benzo[d]thiazol-5-
yhpyrimidin-2-yl)-2-methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-((5-methylpyridin-2-yl)amino)benzo[d]thiazol-5-
yh)pyrimidin-2-yl)-2-methylpropane-2-sulfonamide;
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N-(5-(2-(3-ethylureido)-7-methylbenzo[ d]thiazol-5-yl)pyrimidin-2-y])-2-
methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)benzo[d]thiazol-5-yl)pyrimidin-2-yl)-2-methylpropane-2-
sulfonamide;
N-(5-(7-cyclopropyl-2-(3-ethylureido)benzo[d]thiazol-5-yl)pyrimidin-2-y1)-2-
methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(tetrahydro-2H-pyran-4-yl)benzo[d]thiazol-5-
yD)pyrimidin-2-yl)-2-methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(pyrrolidin- I -yl)benzo[d]thiazol-5-yl)pyrimidin-2-yl)-2-
methylpropane-2-sulfonamide;

N-(5-(2-(3-ethylureido)-7-(piperazin- 1-yl)benzo[d]thiazol-5-yl)pyrimidin-2-yl)-2-
methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-pyriolinobenzo[d]thiazol-5-yl)pyrimidin-2-yl)-2-
methylpropane-2-sulfonamide;
N-(5-(2-(3~ethylureido)}-7-(4-methylpiperazin-1-yl)benzo[d]thiazol-3-yl)pyrimidin-
2-yl)-2-methylpropane-2-sulfonamide;
N-(5-(7-(4-acetylpiperazin-1-yl)-2-(3-ethylureido)benzo[d]thiazol-5-yl)pyrimidin-
2-yD)-2-methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(1-(2-morpholinoethyl)- | H-pyrazol-4-
yDbenzo[d]thiazol-5-yl)pyrimidin-2-yl)-2-methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(4-methylpyridin-2-yl)benzo[d]thiazol-5-yl)pyrimidin-2-
yl)-2-methylpropane-2-sulfonamide;
N-{5-(2-(3-ethylureido)-7-(5-(morpholinomethyl)pyridin-2-yl)benzo([d]thiazol-5-
yl)pyrimidin-2-yl)-2-methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(2-(3-hydroxypyrrolidin-1-yl)thiazol-4-
yl)benzo[d]thiazol-5-yl)pyrimidin-2-y1)-2-methylpropane-2-sulfonamide;
1-[5-[2-(tert-butylsulfonylamino)pyrimidin-5-yl}-7-(2-hydroxy-4-pyridyl)-1,3-
benzothiazol-2-yl]-3-ethyl-urea;
N-(5-(2-(3-ethylureido)-7-(1-methyl-2-oxo0-1,2-dihydropyridin-4-
yl)benzo[d]thiazol-5-yl)pyrimidin-2-yl)-2-methylpropane-2-sulfonamide;
2-(4-(5-(2-(1,1-dimethylethyisulfonamido)pyrimidin-5-yl)-2-(3-
ethylureido)benzo{d]thiazol-7-yl)piperazin-1-yl)-N-methylacetamide;
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ethyl 2-(4-(5-(2-(1,1~-dimethylethylsulfonamido)pyrimidin-5-yl)-2-(3-
ethylureido)benzo[d]Jthiazol-7-yl)piperazin-1-yl)acetate;
N-(5-(2-(3-ethylureido)-7-(2-(piperazin-1-yl)thiazol-4-yl)benzo[d]thiazol-5-
ylpyrimidin-2-yD)-2-methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(6-methylpyridin-2-yl)benzo[d]thiazol-5-yDpyrimidin-2-
yl)-2-methylpropane-2-sulfonamide;
N-(5-(7-(2-aminopyridin-3-yl)-2-(3-ethylureido)benzo[ d]thiazol-5-y)pyrimidin-2-
y1)-2-methylpropane-2-sulfonamide;
N-(5-(7-(5-aminopyridin-3-y1)-2-(3-ethylureido)benzof d]thiazol-5-ypyrimidin-2-
yl)-2-methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(4-(2-methoxyethyl)piperazin-1-yl)benzo[d]thiazol-5-
yDpyrimidin-2-yl)-2-methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(piperidin- 1-yl)benzo[ d]thiazol-5-yl)pyrimidin-2-yl)-2-
methylpropane-2-sulfonamide;
N-(5-(7-(5-(aminomethyl)-2-fluorophenyl)-2-(3-ethylureido)benzo{d]thiazol-5-
yl)pyrimidin-2-yl)-2-methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-[2-dimethylaminoethyl(methyl)amino]benzo[d]thiazol-5-
yDpyrimidin-2-yl)-2-methylpropane-2-sulfonamide;
N-(5-(2-(3-ethylureido)-7-(pyridin-2-yl)benzo[ d]thiazol-5-yl)pyrimidin-2-yl)-2-
methylpropane-2-sulfonamide;
1-[6-[2-(tert-butylsulfonylamino)pyrimidin-5-yl]-5-methoxy-thiazolo[ 5,4~
blpyridin-2-yl}-3-ethylurea;
1-[5-[2-(tert-butylsulfonylamino)pyrimidin-5-yl]-7-(5-hydroxy-2-pyridyl)-1,3-
benzothiazol-2-yl}-3-ethylurea;
1-[5-[2-(tert-butylsulfonylamino)pyrimidin-5-yl]-7-[4-[(cyclopropylamino)methyl]-
2-pyridyl]-1,3-benzothiazol-2-yl]-3-ethylurea;
1-{7-(5-amino-2-pyridyl)-5-[2-(tert-butylsulfonylamino)pyrimidin-5-yi}-1,3-
benzothiazol-2-yl]}-3-ethylurea;
1-[5-[2-(tert-butylsulfonylamino)pyrimidin-5-y1]-7-(3-methyl-2-pyridyl)-1,3-
benzothiazol-2-yl]-3-ethyl-urea;
1-[7-(4-amino-2-pyridyl)-5-[2-(tert-butylsulfonylamino)pyrimidin-5-yl]-1,3-
benzothiazol-2-yi}-3-ethylurea;
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A-111)  1-[5-[2-(2,3-dihydroxypropylsulfonylamino)pyrimidin-5-yl]-7-(5-methyl-2-
pyridyl)-1,3-benzothiazol-2-yl]-3-ethylurea;

A-113)  1-[5-{2-(tert-butylsulfonylamino)pyrimidin-5-yl}-7-(4,5-dimethyl-2-pyridyl)-1,3-
benzothiazol-2-yl]-3-ethylurea;

A-114)  1-[5-[2-(tert-butylsulfonylamino)pyrimidin-5-y1}-7-[(3S,4R,5R ,6R)-3,4,5,6-
tetrahydroxycyclohexen-1-yl]-1,3-benzothiazol-2-yl}-3-ethylurea; and

A-115)  1-{7-[(3aR,6aR)-2,3,3a,4,6,6a-hexahydro- 1H-pyrrolo[2,3-c]pyrrol-5-y1]-5-[2-(tert-
butylsulfonylamino)pyrimidin-5-yl]-1,3-benzothiazol-2-yl]-3-ethyl-urea; or

a salt, racemate, diastereomer, enantiomer, ester, carbamate, phosphate, sulfate, deuterated

form or prodrug thereof.



