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FUSED, SPIROCYCLIC HETEROAROMATIC COMPOUNDS FOR THE TREATMENT
OF BACTERIAL INFECTIONS

Background

reatment of many common bacterial infections. Indeed, according 1o the Infectious Dispase
Society of Amernica, methicillin resistant Staphylococcus aursus (MRSA) kills more
Amencans every vear than emphysema, HIV/AIDS, Parkinson’s disease and homicide
combined. Not only is multi-drug resistance in common infectious Gram-posifive and
-negative pathogens such as Enferococcus fascium, Staphviococcus aursus, Kiebsiella
tuberculosis and Enterobacter species on the rise, but evidence of resistance is being seen
in Salmonelia and Clastridium difficife, and mcreasingly Neisseria gonorrhosae (Gerard D,
Wright, "Antibiotics: A New Hope,” 18 (20123}, 3-10). Due {0 this increase in resistance, the

development of new antibacterial medicines s an important medical need.

Summary

There remains a need for new therapies for treating bacterial infections. There is
provided the compound (2R 4.5, 4a85)-11-fluoro-2 4-dimethyl-8-[(4 S)-4-methyl-2-oxo-1,3-
oxazolidin-3-yi}-1,2,4 da-tetrahydro-2'H.6H-spirof 1, 4-oxazinol4, 3-af{ 1, 2joxazoloid , 5-
thereof, for potential use for treating bactenal infections.

in ane aspect, there is provided a method for treating a bacterial infection caused
by Bacillus anthracis, Bacilius cereus, Burkholderia spp., Brucelia spp., Francisella spp.,
Yersina spp., Mympfa-sma spp., Ureaplasma spp., Chlamvydia trachomalis or Chiamydia
{2R,45 4a85)-11-fluore-2 4-dimethyl-8-[{4 51-4-methyl-2-0x0-1, 3-oxazolidin-3-yi}- 1,4 4 4a-
tetrahydro-2'H, oH-spira{1 ,4-oxazinoi4, 3-all 1 . 21oxazolold S-glguinoline-5 5-pyrimidine}-
2'.4' 8V H 3'H-trione, or a pharmaceutically acceptable sall thereof, {0 the subject.
H4S-4-methyi-2-oxo-1,3-oxazolidin-3-yil-1,2,4 4a-tetrahydro-2'H 6H-spirol 1 4-oxazinol4, 3-
all 1. 2Joxazolold, s-glauinolineg-5,5-pyrimiding}-2" 4" .01 H, 3'H)-trione, or a pharmaceudically
acceptable salt thereof, tor trealing a bactenal infection caused by one or more dactenum
selecteq from Bacillus anthracis, Bacillus cereus, Burkhofdena spp., Brucelia spp.,
Francisefla spp., Yersina spp., Mycoplasma spp., Ureaplasma spp., Chiamydia trachomalis
or Chiamydia pnewmoniae.

in one aspedt, there is provided the use of (2R 45,4a8)-11-fluoro-2 4-dimethyl-8-
{45 -4-meathyi-2-0x0-1 3-0oxazolidin-3-yi}-1.2, 4 4a-tetrahydro-2'H 6 H-spire{ 1 4-oxazing{4, 3-
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all 1. 2loxazolold S-glquinoline-5,5-pyrimidine]-2 4" 8 {1'H 3’ H)-trione, or a pharmaceutically
acceptable salt theredf, in the manufaciure of a medicamenti for treating a bacterial infection
caused by one or more hacternum selected from Baciius anthracis, Bacillus cereus,
Burkholderia spp., Brucsila spp., Francisella spp., Yersinag spp., Mycoplasma spp.,
tireaplasma spo., Chlamydia trachomatis or Chiamydia pneurmoniae.

in one aspedi, there 1s provided a pharmaceudical compostion comprising
(2R 48, 4a5)-1 1-fluoro-2 4-dimethyl-8-[{4 5)-4-methyl-2-ox0-1, 3-oxazolidin-3-yi}- 1,2 4 45~

tetrahydro-2'H 6H-spiro[1,4-oxazino{4 3-al{ 1, 2]oxazoloj4  5~-giquinoline-5 .5 -pynimidine]-

2.4 8'{1'H. 3 H)-trione, or a pharmaceutically acceptable salt thereof, for treating a baclerial
infection caused by one or more hacterium selected from Baciflus anthracis, Baciflus cereus,
Burkholderia spp.. Brucella spp., Francisella spp., Yersina spp., Mycoplasma spp..

Ureaplasma spp., Chlamydia frachomatis or Chlamydia pneumoniae.

Detailed Description

There are provided methods of treating bactenal infections caused by one of more
bacterium selected from Bacilius anthracis, Bacillus cereus, Burkholderia spp., Brucella spp.,
Franciselfa spp., Yersina spp., Mycoplasma spp., Ureaplasma spp., Chiamydia trachomalis
or Chiamvdia pneumoniae by administering 10 a subject in neead thereof an effective amouint
of (2R 45,4a8)-11-fluaro-2 4-dimethyl-8-{(4 S)-4-methyl-2-ox0-1,3-oxazalidin-3-yl}-1,2,4 4a-

tetrahydro~-2'H 8H-spiro{1,4-oxazino{4,3-aj{1.2loxazolo{4, 5-glquinoline-b b-pyrimidine]-
The compound (2R 48, 4a8)-11-fluoro-2 4-dimethyl-8-{(4 S)-4-methyl-2-ox0-1,3~

oxazolidin-3-yi}-1,2,4 da-tetrahydro-2'H,6H-spiro 1, 4-oxazino[4,3-a]{ 1, 2loxazolof4,5-

glquinoline-5, 5 -pyrimidine}-2’ 46(1 ‘H,.3'H)-trione has the‘f@iiwiﬁgstrucmre:

2 4" 61 H 3 H-trione, or a pharmaceutically acceptable salf thereot.

The aforementioned compound, and its method of synthesis, is disclosed in iInternationat

Application No. POT/GB2014/050164, which is expressly incorporated herein in iis entirety.

species of Gram-negative, Gram-positive, or atypical bactera.

in some embodiments, the bactenal infection is caused by Bacilius anthracis or
BACHius cereys.

ir1 some embodiments, the baclerial infection is caused by Burkhoidernia spp., for
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axample, Burkhoideria mallei, Burkhiolderia pseudomaliies and Burkholderia cepacia.

in some embodiments, the baclenal infechion s caused by Brucella spp., for
example, Bruceifa melitensis, Brucella gbortus, Brucella canis, Brucella suis and Brucelia
OIS,

In some embodiments, the bactenal infection is caused by Francisefia spp., for
example, Francisella tularensis, Franciselfa novicida and Franciselia philomiragia.

in some embodiments, the bacterial infection is caused by Yersina spp., for
example, Yersmia pestis and Yersiua enterocolilica.

in some embodiments, the bactenial infection is caused by Mycoplasma spp., for
example Mycoplasma gallisepticum, Mycoplasma genitalium, Mycoplasma haemofelis,
Mycoplasma hominis, Mycoplasma hyopneumoniae, Mycoplasma ovipneumoniae and
Mycoplasma pneumoniase.

in some embodiments, the bacterial infection is caused by Ursaplasma spp., for
example, Ureaplasma parvum and Ureaplasma urealyticum

in some embodiments, the bacternial infection is caused by Chlamydia frachomatis
of Chiamydia pneurmoniae.

in some embodiments, the bacterna are resistant (o one or more antibactenais other
than (2R 45 4a5)-11 -ﬂucamezA-dimethyéi--8~{{4S}f-si%-emethy'i~2~am--'1,3@;%2@1@@&&43-yi]_?—
1,2.4 da-tetrahydro-2'H 8H-spirol1 4-oxazine4, 3-a}{1,2joxazolol4, 5-glquinoline-5 5§
pyrimidineg}-2' 4 8'{1'H. I'H-tnone. The language “resistance” and “"antibactenal resistance’
refers to bacteria that are abie 10 survive exposure 1o one or more antibacterial agents. In
one embodiment, the bacteria 1s resistant {0 one or more of an aminogiycoside antibiotic
{(e.g., amikacin, gentamicin, k:anamycin, neomycin, netilmicin, tobramycin, paromomycin,
spectinomycing, an ansamycin antibiotic {e.g., rifaximin, streptomycin}, a carbapenem
antibiotic {2.g., ertapenem, doripenem, imipenem/cilastatin, meropenem), a cephalosoprin
antibiotic (e.g., cefadroxil, cefaxolin, cefatolin, cefalexin, cefacior, cefamandole, cefoxitin,
cefprozi, cefuroxime, cefisime, cefdinir, cefditoren, cefoperazone, cefolaxime, cefpodoxime,
ceftazidime, certibulen, ceflizoxime, ceftriaxone, cefepime, ceflarolin fosamil, cefiobiprole), a
glycopeptide antibiotic {e.g., teicoplanin, vancomycin, telavancing, a lincosamide anithiotic
{e.g., clindamycin, incomycin), daptomycin, 8 macrolide antibiotic {&.g.. azithromycin,
clarithromycin, dirthromyan, erythromyan, roxithromycin, troleandomyein, elithromycin,
SpiIramycin}, aztreonam, turazolidone, nitrofuantom, an oxazohidinone antibiolic (e.g.,
inezolid, posizolid, radezolid, torezolid), a penicillin antibiotic {e.g., amoxaciiin, ampiciliin,
aziocin, carbenicilin, cloxaciiin, dicloxacilin, fluctoxacitiin, mezloctlin, methiciliin, nafcitlin,
axaciliing, penicithn, piperactiin, temociiin, ticarciling, amoxiciilin/clavuiante,
ampicitin/sulbactam, piperagiiinftazobactam, ficarcilin/lavulanate, a guincione anttbacterial
(e.g., ciprofioxacin, enoxacin, gatifioxacin, gemifloxacin, levofioxacin, lomefioxacin,
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moxiftoxacn, nalidiic acid, norfioxacin, ofloxacin, trovafioxin, grepafioxacin, sparfioxacin,
temafioxacing, a suflonamide antibiohic {&.g., mafenide, sulfacetamide, sulfadiazine, silver
sulfadiazine, suifadimethoxine, sulfamethizole, sulfamethoxazole, sulfaniimide,
sulfasalazine, sulfisoxazole, trimethoprim/sulfamethoxazole - TMP-SMX) and a tetracycling
antibiotic (8.g., demeclocycline, doxycycling, minocycline, oxytetracycline, tetracycline,
igeciyciine). in some embodiments, the bactena s resistant {o doxyceycline, in some
embodiments, the bacteria is resisiant to levofloxacin and/or ciprofioxacinn. In some
embodiments, the bactena is resistant o azithromycin. in some embodiments, the bactena
is resistant to tetracycling.

in some embodiments, there is provided a8 method of treating a subject suffering

from a sexually transmitted baclerial infection comprising administering to the subject an

effective amount of a (2R 45,4a8)-11-flucro-2 4-dimethyl-8-[{4 5}-4-methyl-2-oxo-1,3-
oxazolidin-3-yii-1, 2 4 4a-tetrahydro-2'H,6H-spiro| 1, 4-oxazinold 3-alf 1, 2joxazoiofd 5
giguinaline-5, 5 -pynmidine}-2 4" 0 1'H, 3 H)-trione, or a pharmaceutically acceptable salt

thereof.

in some embodiments, there is provided (2R 45,4a8)-11-Hlucro-2 4-dimethyl-8~
[{4S)4-methyl-2-oxo-1,3-oxazolidin-3-yi}-1,2 4, 4a-tetrahydro-2'H,6H-spire]1,4-oxazinof4 3~
all 1. 2loxazolold S-glquinoline-5,5-pyrimidine}]-2’ 4" 8 {1'H I’ H)-trione, or a pharmaceutically
acceptable salt theredf, for use 0 treating a bacterial infection caused by one or more
bacterium selected from Bacifius anthracis, Bacillus cereus, Burkholderia spp., Brucefla spp.,
Francisella spp., Yersina spp., Mycoplasma spp., Ureaplasma spp., Chlamydia trachomalis
or Chlamydia pneumoniae.

in one aspect, there is provided a method for treating an anthrax infection, glanders,
melicidosis, a pulmonary infection in a subject suffering from cystic fibrosis, bruceliosis,
tularemia, plague, sepsis, yersiniosis, pelvic inflammatory disease, atypical pneumonia, non-
specific urethntis, pneumonia, bronchopulmonary dysplasia or meningiis in a subject in
need thereof comprising administering an effective amount of (2KR.45.4a5)-11-flucro-2.4-
dimethyi-8-[{4S5)y4-methyl-2-0x0-1, 3-oxazohdin-3-vil-1.2 4 4a-{etrahydro-2'H 6H-spiro[ 1,4-
oxazinel4,3-ali1,2]oxazolo[4, 5-glguinoline-5,5-pyrimidine}-2' 4 6'(1'H 3 H)-tnone, or a
pharmaceutically accepiable salt thered!, {0 the subject.

The language "treal,” "treating and "treatment” inciuydes the reduction or inhition
of enzyme or protein activily related to a bacternial infection in a subject, amelioration of one
of more sympioms of a bactenal infection in a subject, or the slowing or delaying of
progression of a bactenial infection in a subject. The language “treatl,” "reating” and
“Yreatment” also includes the reduction or inhibition of the bacterial growth, replication or a
reducton or nhibition of the bactenal load of bactena i a subject.

The term “subject” includes, for example, primates, cows, horses, pigs, sheep,
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dags, cats, rabbits, rats, birds {including wild and domesic birds, such as lurkeys, geese,
chickens, ducks and the like} and mice. in some embodiments, the subject is a prnimale, for
exampie, 8 human. in some embodiments, the subject is suffering from a Gram-positive
bacternial infection. in some embodiments, the subject is suffering from a Gram-negaitve

bactenal infection. in some embodiments, the subject is suffering from an atypical bactenal
infection. in some embodiments, the subject s in need of treatment {e.g., the subject would
penaht biologically or medicatly from treatment}. in some embodiments, the subect s
suffering from a significant underiying disease state that compiicates the response o
treatment of a bacterial infection, for example gystic fibrosis. In some embodiments, the
subiect is suffering from one or more bacterial infections (e.g., co-infected by two or more
by Neisseria gonorrhoeas. in some embodiments, the subject 1s co-infecled with Chlamyudia
frachomaltis and Nessena gonorrioeae. 10 some empodiments, the subject s at risk of
contracting a sexually transmitted hacterial infection {e.g., a Chiamydia frachomatis or
Neisseria gonorrhioeae infection).

The language “effective amount” includes an amount of (2R,45,4a5)-11-fluore-2 4-
dimethyi-8-[{4 5)-4-methyl-2-0x0-1,3-0xazolidin-3-vi}-1,2 4 4a-tetrahydro-2'H 6H-spiro[ 1 4-
oxazinold, 3-al{1, loxazolofd H-glguinoline-5,5 -pynimidine}-2" 4 §'(1'H 3 H)-trione, or a
phiarmaceutically acceptable salt thereof, thal will elicit a biological or medical response of a
subject, for example, the reduction or inhibition of enzyme or prolein activity related to a
bacterial DNA gyrase or a bactenal infection, amelioration of symptoms of a bacterial
infection, or the slowing or delaving of progression of a bacterial infection. In some
embodiments, the {anguage “effective amount” includes the amount of (2R 45,4a5)-11-
'ﬂus:;mtz{_-’-"i.-edasme’thyi#-&-{{}d-S):-s@-ma-thyiw-gz-ma«v‘si@]:,:S»Qixatzaii-di‘n~3;yi]~--’i_,2_,4?4”a-utetrahydra~2*H.,_6H‘+
spiro[1 4-oxazinol4,3-a}[1,2Joxazolol4, 5-glquinaline-5 5-pyrimidine]-2’ 4’ 8'(1'H, 3’ H)-trione,
or a pharmaceutically acceptable salt thereo!, that when administered t0 a subject, s
effective {o at least partially alisviate, inhibil, and/or ameliorate a bactenal infecion or inhipt
baclerial DNA gyrase, and/or reduce or inhibit the bacterial growth, replication or bacterial
ioad of a bacteria in a subject.

Exemplification
Example 1. Synthesis of (2R 45 4a38)-11-Huore-2 4-dimethyl-8-H{45)»-4-methyl-2-0x0-1,3~
oxazolidin-3-yli-1,2.4 4a-tetrahydro-2'H 8 H-spirel 1 4-oxazino{4 3-all 1 2loxazolofd 5~

Compound 1 was synthesized as described below:
intermediate 1
S-hioro-6-[{2R 6512 G-dimethvimompholin-d-yil-7-flugro-1 2-benzoxasole-b-carbaldehyde
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ISR

2010/043883, 5.0 g, 23.0 mmal) in anhydrous acetonitiile (50 mi) was added
diisopropylethylamine (5.9 g, 45.8 mmot) followed by ¢is-2 8-dimethyimorpholine (2.6 g, 23.0

mmol) and the mixture was healed at 85 °C for 12 hours in a sealed fube. The solution was

qwas dissolved in Ethyl acetate, washed with water followed by brine and then dried over
anhydrous NaxS0,. Removal of solvent under vacuum afforded the crude product, which

was purified aver silica gel column using a gradient of ethyl acetate in pet. ether to give title

2HY. 3.1 (d, 2H), 3.8 (m. 2H), 7.7 (s, 1H), 10.2 (s, 1H). MS (ES) MH" 313 for
CmHmC;FNgQ:}

intermediate 2

A-Chloro-6-{{ 2R 6S8)-2 8~-dimethvimorpholin-d-vil-5-(1 3-dioxolan-2-yl)-7-Junro-1 . 2-

A solution of Intermediate 1 {(16.3 g, 52.2 mmol), ethylene gliveol {8.1 g, 130.8 mmol) and
pyridinium p-toluenesulfonate (1.31 g, 5.2 mmol) in {oluene (300 mlL) was heated at refiux in

brine {25 mb). The organic layers were dried over anhydrous Na,5S0, and filtered. Removal
of solvents under vacuum afforded the title compound, which was further purified by
trituration with hot hexane. Yield: 18.0 g (80 %). "H NMR (400 MHz, DMSO-d;s) 8: 1.1 (d,
GH), 2.8 {t, 2H), 3.0 (d, 2H}, 3.3 (m, 4H}, 3.8 {m, 2H), 8.7 (5. 1H), 7.6 {5, TH).

intermediate 3
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Denzoxazol-a-yihi-4d-methyi-1. 3-oxazolidin-Z2-one

10 a stirred solution of NaM (0.24 g, 9.9 mmol) in dimethyiformamide {10 ml), a solution of
(4 R)-4-methyl-1,3-oxazolidin-2-one {synthesized according {0 the procedure described in
Nishivama, T.; Matsui, Shigeki, Yamada, F. J. Hel. Chem (1980}, 23(8), 1427- 83 (1.0 g, 8.9
ol in dimethyviformamide {10 mL) was added slowly at 0°C over a period of 10 minutes.
The mixture was stirred at the room temperature for 30 minutes and a solution of
intermediate 2 (1.1 g, 3.1 mmoi; in dimethylformamide (5 mbL) was added at the same

temperature. This mixture was heated at 80°C for 12 hours and poured into ice~codled

water and extracted with ethyd acetale (2 x 20 mb). The organic layers were dried over
anhydrous Na,S0O; and the solvents were removed under vacuum. The crude product was
purified by siica gel column chromatography using a gradient of ethyl acetate in pet. ether.
Yield: 0.15 g {(12%). MS(ES) MH" 422 .4 {or CuoM:sFN;Ge.

intermediate 4

benzoxazol-3-vii-4-methyl-1,3-oxazolidin-2-one

intermediate 4 was prepared from intermediate 2 using (45)-4-methyl-1,3-oxazolidin-2-
one {synthesized according o the procedure described in Nishivama, T.; Matsui, Shigeki;
Yamada, F. J Het. Chem. {1986), 23{(5), 1427-8} in a method similar to the one described
for the synthesis of Intermediate 3. MS (ES) MM 422 .4 for CophaaFN;QOs.

Compound 1
(2R45 4a5)-11-Fluoro-2 4-dimethyi-8-[(4 S)-4-methyl-2-0x0-1,3-oxazolidin-3-yl}-1.2. 4 4a-

________________________________________________________________________________________________________________________________________________________________________________________________________________________
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{1 mi) was heated at 85 °C for 16 hours. The solvents were evaporaled, the residue was
dissolved in methano! (2 mi) and waler (b ml) was added. The precipitaled sclids were
filtered and punfied by reverse phase HPLC (10 mM ammonium acetale in water, CHiCN),
etuting two components. The second eluting component was isoiated as a solid ang
identified as the titte compound. The fitle compound was isolated by reverse phase HPLO
(10 mM ammonium acstate in water, CH3CN) as the first eluting of two components, 'H
NMR {400 MHz, DMSO-ds) & 0.9 {d, 3H), 1.15{(d, 3H)}, 1.4 (d, 3H}, 2.9 {d, 1H), 3.1 {1, 1H},
3.5-3.6 (m, 2H), 3.8 (m, 1H), 3.9{d, 1H}, 4.0 (d, 1H), 4.2 (g, TH}, 4.6-4.7 {m, 2H}, 7.6 {3, 1H),
11.5 (s, 1H), 11.8 (s, 1H). MS (ES) MH": 4884 for CooHpFNO; [o]p™ = -82 (¢ = 1, MeOH).

Also isolated from the synthesis of Compound 1 as the second eluling component from
HPLO purification was (28 4R 4aR)-11-fluoro-2 4-dimethyl-8-[{4 8)-4-methyl-2-ox0-1,3-
oxazolidin-3-yi}-1,2.4 4a-tetrahydro-2'H, 6H-spiro[1,4-0xazino|4,3-aj{ 1, 2joxazolo}4 5~
glguinoline-5 5-pyrimidine}-2' 4' 8'(1'H,3'H)-trione

'H NMR (400 MHz, DMSO-d:) & 0.9 (d, 3H), 1.15 (d, 3H), 1.4 {d, 3H), 2.8 (d, 1H), 3.1 ¢,

1H), 3.8-3.7 {m, 2H), 3.8-4.0 (m, 1H), 3.9 (d, 1H), 4.1 (d, 1H), 4.2 (g, 1H), 4.8-4.7 (m, 2H),
7.6 {5, 1H), 11.5 (s, 1H), 11.8 (s, 1H}. MS (ES)MH" 488.4 for Co:HxFNsO7 [ols™ = +224 (¢
= 1: MeOH).

.......................................................................................................................................................................................................................

Compound 1 is an investigational inhibitor of the supercoiling and decatenation
activity of the DNA gyrase and topoisomerase 1V with achvilies against several different

that are resistant to other agents such as flucroquinolones and tetracyclines, including

&
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agents of sexually ransmitted infections such as Neisseria gonorrhceae. The present study
was underiaken to increase knowiedge of the i witro activities of Compound 1 against
addittonal human pathogens by festing a small number of clinical isolaies and reference
strains representing five species of moliicutes that are important human pathogens.
Organisms tested included Mycoplasma pneumaniae, Mycoplasma hominis, Mycoplasma
genitalium, Ureaplasma urealylicurm and Ureaplasma parvum. While M. pneumoniae is
primariy d pathogen of the respiratory tract causing iinesses such as pharyngitis,

trachecbronchitis, and pneumonia, the remaining species are important pathogens of the

urogenital tracts in adult men and women and can also cause systemic disease in neonates

whien ransmitted vertically during pregnancy or at delivery. Susceplibility testing was

performed in accordance with guidelines of the Clinical Laboratory Standards institute (CLS1

g

(CLSI 2011). Strains {ested included organisms that contained the tetM gene, which
medliates tetracycling resistance, mutations in 238 ribosomal RNA that confers macrolide
resistance, and others that contained mutations in RDNA gyrase and/or topoisomerase 1Y that
confer resistance to fluoroguinoiones.

METHODS

Antibacterials. Drugs included in the investigation are summarized in Table 1. An
ap,pr:}priate amount of each powdered drug was weighed to prepare 10 mb of a stock
solution, allowing for the percentage purity of each. Antimicrobial agents were dissolved
according o each manufacturer’s instructions.

Table 1. Test Compound and ControlfReference Compounds
Compound | Purity T Source

Compoundg 1

Fluka/Sigma-Aldrich
Switzerland
Bowcydine | 100% | SemaAdrich
; St Louis, MO
- Sigma-Aldrich

St Louis, MO

Azithromycin

Levofloxacin

the UAB Diagnostic Mycoplasma Laboratory were used in this investigation. Original sources

of the solates and year of isolation, when available, as well as specific resistance profiles,
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wiere relevant, are summarized in Tahle 2.

Table 2. Bacterial Strains Tested
Mycopiasma genidalium {n - &)

PSP S S S S S S A S S W W S W W W N W W W W W W W W W W W W W A W W S W W S S W S WP W W S S W P S S S WP S S S S S W S S S S S S S WP S S S S S S S S W P WP S W S S W WP S S WP S S W S S S S S S S S S S W S S S W S W S S S S S S S S S S S S S S W S S W S S W P WP S S S S S S S S S S S S S S S S S S S S S S WP S S S P S S S S S S S S S S S S S S AP S S S WP S S S S S S NP W S S S S W S S W S S S P S S W S S S S S S W S S S S S W S P

| Accession No.or | Year Body Site Comment

P stock identifier = | isolated Strain Designation

;’"'f»é%'éélﬁ """"""""""""""""""""" unknown | Urethea | Danish male with NGU
| M30 1686 Urethra British male with NGU
ATCC 49885

P M2321 | unknown Urethra Danish male with NGU

ME2E2 | unknown Urethra Japanese male with NGU
UTMB-10G i 1986 Synovial Huid Texas male with %
5 ATCC 48885 prsumonia and arthntis

{537 Urethwa Prifish mals with NGU
QC Strain ~
ATCC 33538

Mycoplasma pneumoniae (n - 12)

Year commeant

isolated

Accession No, or
stock identifier

Sody Site
Strain Designation

VAR Clinical isolate
Macrotide-resistant
LIAR Clinical isolate
Macrolide-resistant
AR Clinical isolate
LUAR Chirncal isolate
LIAR Clinical isglate
LIAB Clinical isolate
UAB Chmical isolate
LIAR Clinical isolate
LIAE Chnical isolate
LIAE Clinical isclate
UAB Clinical isolale
UAB Clinical isolate
Fatient with pneumonia

p~129
QC Strain

ATCC 28342-87
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Mycoplasma homunis {(n = 12)

stock identifier | isolated

Endometrium UAB (linical isolate
Contains fethd
Endometnium UARB Clinical isolale
Contamns feifd
LIARB Clinical isglate

, UARB Clinical isolate
LRNWT UAB Clinical isolate
| 58603 | 2012 Vaginag UAB Clinical isolate

P 11124 | 1891 Endomefrium UAB Clinical isolate

| 11063 | 18091 Endometnum WUAB Clinicat isolate

11140 13491 Endometnium AR Chinicstl isolate

I Contains ket gene
P 11121 | 1991 Endometrium UAB Clinical isolate

P 11812 P 1881 Endomelrium {UAB Clintical isolate

EE N 1992 | Endometrum | UAE Cinical solate
P PG21 - unknown Rectal swab

| ATCC 23114

{Ureaplasma species {(n ~ 15)

P Year Comment

| isofated

ACCERSION
NO. oF siock
identifier

=Pecies

Body Site

- Pleural fluid UAB Clinical isolate
Contains fethd
Huoroguinolone and-

_ Macrotide-resistant

48105 Up 12001 ' Vagina | Fluoroquinolone-resistant

i Up 12002 Tunknown 1 UAB Clinicai isolate
Lip

Lnknown UAB Clinical isolate 5
Fluoroguinolone-resistant

LIAR Chnicatl isolate |

Corams fefid

LIAR Clinical isolate

Conains fefd

i 1098 Tissue LAB Clinical isolate

44062 1999 UAB Clinical isolate
| 45623 <000 AR Clinical isolate

| 48750 2002 | Rectal swab UAB Clinical isolate
Ui : ' UAB Clinical isolate

Urethra UAR Clinical isolate
' Urethra UAR Clinical isolate

{JARB Clinical isolate

LR O

LR NOWT

UAB Chimcal isolate 5
FHuoroquinclong-resistant
Canadian male with NGU
Contains tethd i

Urethra

Liu Serotype UnKNown
9 |

| ATCC 33175

11
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—— N A A A A A A A A A A

Abbrevigtions: Uu = Ureaplasma urealylicum, Up = Ureaplasma parvum, BAL =
bronchoalveoiar lavage fluid, CSF = cerebrospinal fluid, ETA = endofracheal
aspirgte

Ureaplasma species were identified by real-time PCR as previously described

serovars by real-time PCR. J. Clin. Microbiol. 2010 .48, 27 15-2723). Three clinical
isolates were shown {0 be a mixture of both specias, which somelimes OCCurs
(Xiao ef al Extensive horizontal gene transfer in ureaplasmas from humans
questions the utility of serotyping for diagnostic purposes. J. Chin. Microbiol 2011,
498 2818-2826).

in the UAB Diagnostic Mycoplasma Laboratory.

in vitro susceptibility test methods:

The assay employed for this investigation was the broth microdilution minimal
inhibitory concentration {MIC) assay that was published in "Methods for Antimicrobial
Susceptibility Testing of Human Mycoplasmas, Approved Guideline, CLS! Document M43-A”
(CLS1 2011). This assay employs 96 well microtiter plates into which a defined inoculum of
the organism to be tested is added to doubling dilutions of antimicrobial agents in small
volumes. Plates were incubated uniil the growth control changed color. The MIC endpoint
was then determined by lack of color change in broth containing a pH indicator. Specific
aspects ¢of the procedures that were usead follow,

Media, SP4 broth and SP4 agar were used for testing M. pneumoniae and M
ganitatium. Modified Havflick’s Mycopfasma broth and agar were used for testing M. hominis.
Shepard's 10b Broth and A8 agar were used for testing Ureapiasma species. These media
and their formulations are described in the CLSI document (CLSI 2011}

Preparation of Inoculum. Organisms were thawed {o room temperature and
diluted in appropniate prewarmed media in 50 mbL conical fubes o yield a final inocuium of
approximately 10° CFU/mL. At least 5 mbs of incculum was prepared for each drug, based
on festing 8 dibutions in duplicate and appropriate controls. i more dilutions were needed {0
achieve endpoint MICs, an additional volume of inoculum was prepared. inoculated broths
were incubated aerobically at 37 °C for 2 hours prior to use o allow mycoplasmas 1o
become metabolically active prior to inoculating microtiter plates. Due 1o thelr more rapid
growih rates, ureaplasmas were incubated for only one hour prnior 1o noculating the plates.

Performance of Broth Microdilution Assay. A single microtiter plate was used for
4 drugs. Each drug was tested in duplicate {Drug 1-rows A, B; Drug 2-rows C, D; Drug 3-
rows E, F. Wells 8, 10, 11 and 12 were used for solvent, media, drug and growth controls,
respectively. 0.025 mlb of appropriate broth medium was added to rows 2-8 and 10 and 12 of

12
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the microtiler plate. (.025 mi of the highest concentration of drug to be tested was added to
wells 1, 2 and 11 inrows A, B, Well 11 served as the drug control. The other drugs to be

agents were senaily diluted using a 0.025 mi multichannel pipstte, beginning at the 2nd
well, and continuing through weil 8, discarding the tinal 0.025 mib. A solvent control was
prepared in well 8 by incorporating 0.025 mi of the highest concentration (1:10 diluhion in
sterile deionized water) of solvent used {0 dissolve the antimicrobial agent being lested if any
substance other than water was used as a solvent. 0.175 ml of the desired dilution of
inoculated media that has been prewarmed for 2 hours was added to each well in rows 1-8
and 12. Well 12 served as the growth confrol. inocula were gdded starting with well 12 and
media was added to wells 10 and 11 ({otal of 0.2 mb) for media and grug condrols. A final
gdetermination of the CFU/mL of the working dilution used to inocuiate each microtiter plate
was made by prepanng 6 senal dilutions of the inoculum (0.1 mL mocutum in 0.8 mi of the
appropniate broth) and pipetting 20 ul of each dilution onto the appropriate agar piate (o
check that a proper dilution was made and that the inoculum contained 10%10° CFU/mL.
Agar plates were incubated at 37 "C in air plus 5% CO; uniit colonies were visible and could
he counted. Time required until growth becomes visible varies according to species, ranging
pneumaniae and M. genitalium. Microditution travs were incubated aerobically at 37 “C and
examined after 18-24 hours and then daily for color change in the growth controf wells.
Determination of MIC Endpoints, Quality Control, and Assay Validation. MiCs
were recorded as the lowest concentration of antimicrobial agent inhibiting color change in
broth medium at the ime when the organism control well first showed color changs. A
pasitive reaction for growth of Ureapiasma spp. in 108 broth was evidenced by a colar
change from vellow 1o pink in the crganism control well {i.e. well 12). A positive reaction for
M. hominis i Mycoplasma broth was evidenced by a color change from pink 1o deeper red
in the organism growth controd well {7.e. well 12}, A positive reaction for M. pneumoniae and
M. genitalivim in SP4 broth was evidenced by a color change from pink to yeliow in the
growth conirol well. Results were considersd valid if the control agar piate for organism's
concentration indicated that there were between 10 and 10° CFU/mL. Control welis and
expected resuits were: well 8 {solvent conirol) — no color change; well 10 (imedia control) ~
NG color change; well 11 (drug control) — no color change; well 12 (growth control)} — growth
and color change according o which organism is being tested, without turbicity. By
performing CFU quantification on the inoculum of each isolate tested, purity of the organisms
was verified. SP4 agar detects contaminants or mixed cullures with Mycoplasma species
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when inoculated with M. preumoniae and M. genitalium. M. hominis grows on either SP4 or
mycoplasma agar. M hominis and commensal respiratory AMycopiasma species produce
fried egg colonies whereas; M. pneumoniae and M. gendtalium produce small spherical
cotonies. A8 agar plates vield brown granular colonies for Ureaplasma species and would

5  also detect contaminating Mycoplasma species o bacteria. Any turbidity in the growth
control well indicates paclenal contamination and invalidates the resuils.

Broth Microdilution MIC Quality Control Limits. For quality controt (QC)
purposes, American Type Culture Collection {ATCQC) strains designated by the CLSH (CLS]
2011} for each organism being tested were included with each assay every day of

10 performance. MIC reference ranges for several antimicrobial agents have been established

type strain recommended by the CLE! since susceptibility {esting has not been standardized
far this organism. Therefore, we chose the type strain ATCC 33530 for this organism. This
15 strain has been used in our laboratory for other investigations and has predictable MiCs for

organism combination) are listed in Table 3 as derived from the CLS! document (CLSI
20113 QG strains performed as expected for ali MIC assays for which dala are pregenied.

20  Table 3. MIC Limits {(pugiml)} for Quality Control Strains for Mycoplasma hominis,
Mycoplasma pneamoniae and Ureaplasma urealyticum Tested by Broth Microdilution

Antimicrobial | Mycoplasma Mycoplasma | Ureaplasma urealyticum
Agent hosinis prieumoniae | ATCC 33175
ATCC 23114 ATCC 20342 s

Clindamycin | 0.0032 - 0.25 0.25 4 | 2-32
Erythromycin | - - 0.004 - 0.063 1.8
Levofloxacin | 0.032 ~ 0.5 0.125 - 1 1 0.5-2

Telithromyoin | - - | 0.125 -1

Tetracycline | ~~

Note for Table 3
Data in Table 3 were derived from the M-43-A CLS{ Document (CLSI 201 1)

25 RESULTS
M. genitalium. Compound 1 showed in vifro activity comparable to that of

levofioxacin and doxyeychne. The overall MIC range for these three drugs was within 4 2-
fold dilutions = 0.25-2 yg/mb. Compound 1 MIC range 0.5-1 ug/mb) was less potent than
azithromycin (MIC range < 0.001 yg/mlL).
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M. pneumoniae. The MiCy for Compound 1 (Tpg/iml) was equivalent {o that of

levofiokacin and 4-fold higher than doxycycting {(08.25 ugimb ). Most M. pneumoniae isolates
had azithromycin MICS of 16 and 32 yg/mbL and contained muiations in 235 ribosomal RNA
Compound 1 mainiained in vilro polency against these two macrolide-resisiant isclates
comparabie 1o that for those isolates thal were fully macrolide-susceptible,

MICas of 4 ug/mlL and a maximum MIC value of 8 ug/mb. Doxyeycline MICs for M. hominis
isalates withou! teiM ranged from 0.018-0.083 ug/ml., while MiCs for thase three with teth

were 4 ug/ml. Carresponding tetracycline MiCs were 32 yg/mi. for those isolates.

Compound 1 MICs for doxycycling not affected by the presence of tethM. MICy; for
Compound 1 {4 ug/mb) was 18-foid greater than that of levofloxacin (0.25 yg/mL) and was

eqguivalent {o that of azithromycin, a drug that s not usually very active against this species.

Without having information on achievable drug concenirations for Compound 1, it is not

possibie to indicate whether these MICs would be considered susceptible or resistant.
Ureaplasma species. The MUy for Compound 1 was 1 yg/mi., making #

comparabie 1o levofloxacin in potency. There was no difference in Compound 1 MiCs
against levofioxacin-resistant ureaplasmas and levofloxacin-susceptible isolates. Simitarly,
among three Ureaplasma isolates coniaining eiM, MICs for Compound 1 were not affected
with its MICs ranging from 0.5-2 ug/fmb versus 4-8 ug/ml for doxyeychne, but MiCq, for
doxycycline~-susceptible organisms (0.125 pg/mbl ) was 8-fold more active than Compound 1
{1 pg/mi). The Compound 1 MIC {or the single macrolide-resisiant isolate of {J. urealylicum
(azithromycin MIC = 32 pg/mbl) was 2 pg/ml, which was 2-fold dilution higher than the MiCe
for this drug, but overall, Compound 1 was 4-fold more potent than azithromyein (M G0 OF 1

vs 4 ug/mb).
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Table 4. MIC Dataset for Compound sted Against

Human Mycoplasma

Mycoplasma alivm {n =5} 1}

Accession No. or
identifier

Access | LEV

igentiier

44384
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Mycoplasma hominis (n = 12) MiICs {jgfl)

BocessionNo orsiock T Compound TAZI TBoX
identifier P

)
K
P
2
{E
&
pos)
§
b
5

WIS

VY YYYY.
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Tabie 5. Data Summa rators

Mycoplasmas

<{(3.001

_Range
MICs

Notes for Tables 4 and 5 N _ ‘
Abbreviations, AZl = azithromycin, DOX = doxyeydling, LV = levofioxacin, Uy =
Lireapiasi fcum, Up = Ureaplasma pa )

line at

The 3 M homins isolates contaming the tethd gen
the same ti

ime as doxycycline. All 3 isolates had

ere also tested against tetracyc
ICs of 32 ug/mL for tefracycline.
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PHSCUSSIONn

Mycoplasma and Ureapiasma species that infect humans can cause significant

disease ih the respiratory tracts as well as the urogental tracts. in addition fo N,
gonarrhoeae and Chlamydia trachomatis, both M. gendatium and Ureaplasmsa urealyticun
can cause male urethritis and M. genitalium also Causes female cervicitis and pealvic
Manual of Clinical Microbiology, 10th Ed. Washington, D.C., ASM Press: 870-885, 2011}
invasive infections of the bloodstream, CSF, and lungs sometimes occur due to M. hominis
and Ureaplasma species in neonates (Waites and Tavior-Rabinson 2011). Invasive disease
may also ocour in adulls in the setting of immunodeficiency {Waites and Taylor-Robinson
2011)

Treatment options for mycoplasmal and ureaplasmal infections are no longer clear-
cut since macrolide resistance 18 becoming very comman in M. pneumoniae in Asia and is
spreading gradually to zurope and North Amenca; tetracyling resistance rates may approach
S0% M. hominis and Ureaplasma species i some areas; and resistance to macrolides
and fluoroquinoiones has been well documenied among the genital mycoplasmas {(Wailes
KB, Lysynyansky |, Bebear CM. (2014}, Emerging antimicrobial resistance in
mycopiasmas of humans and animals. Mollicutes Molecular Biology and Pathogenesis.
G. Browning and C. Citli. Norfolk, UK, Caister Academic Press:; 288-322). Patients who

are mmunosuppresseaed and those who have received numergus coursas of antibiotics over

fime are at greater risk for having infections with drug-resistant organisms {Waites 2014},

For these reasons, new agents that are not affected by cross-resistance to other drug
classes such as macrolides, tetracyclines, and flucroguinolonss are needed.

This small preliminary study has demonsirated that Compound 1 has #1 witro activity
against M. genifalium, M. pneumoniae, U urealyficum and U, parvim that s comparable o
levofioxacin, another agent targeting DNA rephcation, and s potency was unaffected by
presence of mutations conferring fluorogquinolone resistance. Furthermore, resistance {0
macrolides and tetracyciines in Mycoplasma and Ureaplasma species appeared not {o have
any significant measurable effect on MICs of Compound 1. though more isolates shouid he
tested o confinm this chsarvation. Azithromycin was the most potent agent tested against M.

genitalium and M. pneumoniae in the absence of mutations that affect macrolide binding to

the ribosomes. The MG for Compound 1 was 4-fold less than azithromycin against

Ureaplasma species, making it the most active drug among the four agenis {ested.
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Conclusions

. Compound 1 activity in vitro against M. preumoniae, M. genitalium and Ureaplasma
species was similar overall to levofioxacin with all MiCs < 2 pg/ml., while is polency
against M. hominis was somewhat {ess in terms of MiC4 (4 pg/mi).

«  The MiCs {1 ug/mb) of Compound 1 was 4-fold lower than that of azithromycin
against Ureapiasma species, making it the most potent of the four agents tesied
agamsi these orgamsms.

The activity of Compound 1 in vitro against M. pneumoniae, M. hominis and
Ureaplasma species was not affected by mutations canferring macrolide or
fluoroguinotone resistance, or by the presence of etM in the small number of
isoiates tested.

«  Compound 1 may be a potentially useful agent for further development as a
possible treatment for infections ¢aused by human mycoplasmas and ureaplasmas
i the urogenital tract or respiratory tract.

Example 3. In Vitro Antibacterial Activity of Compound 1 against Potential Agents of

The potential of Category A and B Select Agents for use as agents of bioterrorism is
well documented, To this end, we established antimicrobial susceptibifity profiles for
compounds from multipte drug classes and for Compound 1 against multiple isolates each of
Bacillus anthracis {B. anthracis), Burkholderia maller (8. mallely, Burkholderia pseudomallei
(8. pseudomalier}, Bruceila aborius (8. abortus), Brucella melitensis {B. melitensis), Bruceila
SiHS {.S, suisy, Francisella tilarensis (F. tutarensis) and Yersina pestis (Y. pestis). Testing
was conducted in a broth microdilution assay format following Clinical and Laboratory
Standards Institute (CLS!) guidelines. Results were reported as the lowest concentration
{ug/mb) of antimicrobial agent that completely inhibited growth of the grganism in the

microditution wedls visually.

MATERIALS AND METHODS

Antibacterials

Three {3) comparator compounds {(doxyoygiine, levolloxacin and ¢ch iewmphzemcmi} and
Compound 1 were screened for antibacterial activity against muitiple isolates each of
Bacilus anthracis (8. anthracis), Burkholderna maliei {B. malier;, Burkholdena pseudomaiiei
{B. pgeudomalien, Brucella abortus {B. abortus), Bruceila meiitensis (8. mefitensis), Brucella
suis (B. suis), Francisella tularensis (F. lularensis) and Yersinag pestis {Y. peslis}.
Campounds were prepared according o instructons provided by the Sponsor and in
accordance with CLSI guidelines. A total of 12 concentrations each for all test and

20
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comparator compounds were fested i triplicate. The concentration range was a two-1oid
difution scheme with a staning concentration of 64 yg/mi and an ending concentration of
0.031 ug/mi..

Bacterial strains
ten isolates each of 8. anthracis, Y. peslis, B. malfe:, B. pseydomaiiel, B. suis, 8. melilensis,
B. aborius and 3 isolates of £ fwarensis were ulilized for drug screening { I abie 8). in

addition, the f@il@fwinq quaiity control strains were included: £ coli 25822, 5. aureus 29213,

‘Health Protection Agency
Culture Collections; Porion
Down, UK

Bacilfus anthracis

VA

‘Heaith Protection Agency
Culture Collections: FPorton
Down, UK

Burkholderia mallei

“BE! Resources; Manassas, |
VA

E}awn UK

Burkholdena pseudomaliel

. “BE! Resources; Manassas,
VA

14(38 ‘Heaith Protection Agency

Cutture Collections; Porlon

Down, UK

Brucelia abortiss

BE{ Resources; Manassas,
VA
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"Heaith Protection Agency
Culture Collections: Porion
Down, UK

Bruceita melitensis

“BE} Rasources: Manassas, |
VA

'Heaith Protection Agency
Culture Collections: Porion

Brucella suis Down, UK

“BE! Resources; Manassas, |
VA ‘

Culture Collections: Porion
, e - Down, UK
Franciselia fufarensis
‘RE{ Resources; Manassas, |
VA |
‘Health Protection Agency
Culture Collections: Porlon
Down, UK

| °BE! Resources; Manassas, |
VA ‘

Yersinia 1Festis

“Lovelace Respiratory
Research institute;
Albuquergue, NM

CLSH quidelines. Briefly, testing was conducted using 96-well, U-boftom microplates with an
assay volume of 0.2 midwell. Plates coniaining appropriate broth and two-fold dilulions of
the test compounds were inoculated with a targeted conceniration of 5.0 x 105 CFU/mL (5.0
x 104 CFU/well) of baclerial agent and subseguently incubated for 24 ~-72 hours depending
ot the agernt. Following incubation, the plates were read visuaily and individual wells scored
for turbidity, partial clearing of complete clearing. The MIC was reported as the lowest

inoculum preparation and incubation conditions are provided below in Table 7.

22
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Table 7. Growth Medium, inocultim Preparation and Incubation Conditions

Medium

Organism

Baciius anthracis

Bruceila Broth pH
7.1
+0.1
Brucella Broth pH
7.1
+0. 1
Bruceila Broth pH
7.1
+0.1

Burkholderia mallet CAMHB
Burkholdena CAMME

pseudomalie
Francisella CAMHB + 2%
isoVitaleX ™

tularensss

Brucelia aborlus

| Brucella melitensis

Brucella suis

inoculum incubation
Diract
Colony

JSuspansion

Growth
pMethod

37 °C, ~18 houwrs

37 ﬁC»T 48 hours

{srowth o r b
Method 377G 48 hours
Growth
Method

Growth
Method
Growth
Method
Direct Colony
Suspension
Growth Method

37 °C, 48 hours

37 °C, ~18 hours
37 °C, ~18 hours

| 37°C, 48-72 hours |
28>0, 24-48 hours

Table 8. Antimicrobial Susceptibility of Compound 1 and Three Comparators Against

Select Bacteria

Compound 1

Organism MIC (uafmb}

RDoxycycline
MIC {(ugimlL)

Levolioxacin
MIC {ug/mi.)

Chicramphenicol
MIC {pg/ml)

Burkholderia | 92
pseudomaliei | 32

4

o5 . 4

G | £
M | B3
ndl bell B
SEESREA

N
L
|
o 152
SR RS
o
R Y
Hm
||¥

-l' Ap“ .

.2

Burkholderia

maiiei
64

32




WO 2015/181637

Bruceila abortus

Yersinia pesiis

Franciseila
tularensis

Bacillius
anthracis

Brucelia
mefitensis

2
mmm

.....................................

CA 02948438 2016-11-08

PCT/IB2015/0013585

<0125 |
< 0.125

= 0.031

= 0.031

‘
{} 883

g
1

.....................................

o2 EN

AR RN

v
RCN

N3

el Rv R g B VREN

0. 125

0.125
0.25
0.5
0.125

0.5
0.05

.125



CA 02948438 2016-11-08

WO 2015/181637 PCT/IB2015/0013585

...................................................

0.125 4 ’ 0.5
— 2 ,

&
&
8
&

......................................................................................................................................................................................

Brucella suis ............................................................. .......................................... ............................................... S

......................................................................................................................................................................................

e

Organism
| Bacilius anthracis 0.25
Banthrvacis 1 30 1 Q??.f‘f*ﬁ' .............. &5 | 1

Brucella suis 12 I

- Burkholderia mailei
B maffef

...............................................................................................................................................................................

..............................................................................................................................................................................

B, 3eudcﬁmaﬁe;

“Francisella fularensis ’15 16

- Yersina pests

Y. peshis




10

15

20

25

30

35

CA 02948438 2016-11-08

WO 2015/181637 PCT/IB2015/0013585

Claims

1. A method for trealing a bacternial infection caused by one or more bactenum
selected from Bacilius anthracis, Bacillus cereus, Burkholderia spp., Brucella spp.,
Francisella spp., Yersina spp., Mycoplasma spp., Ureapiasma spp., Chlamydia trachomatis
or CHiamydia pneumoniae o g subiect in need thereof comprising administering an effective
amount of {2R 45 4a5)-11-fluoro-2 4-dimethyl-8-{{451-4-methyl-2-ox0- 1, 3-oxazolidin-3-yi}-

1.2,4 4a-tetrahydro-2'H,6H-spiroj 1 4-oxazincld, 3-aj{ 1 2joxazoiojd, o>-glguinoline-5,5'-
pyrimidine} 2", 4° 8(1'H 3'H)-trione, or a phammaceutically acceptable salt thereof, to the

subject.

2 Use of (2R 48, 4a8)-11fluoro-2 4-dimethyl-8-{{4 S)-4-methyi-2-oxo-1,3-oxazolidin-3-
vil-1,2.4 4a-tetrahydro-2' H oH-spirol 1, 4-oxazinold, 3-aji 1, 2joxazoiold, S-giguinoline-5,5-
pyrimidine}-2' 4 ,6{ 1 H,3'H)-inone, or a pharmaceutically acceptable sall thereof, for treating
a bacterial infection caused by one or more bacterium selected from Bacilus anthracis,
Bacilius cereus, Burkholderia spp., Brucella spp., Francisella spp., Yersina spp.,

Mycoplasma spp., Ureaplasma spp., Chlamydia trachomatis or Chiamydia pneumonias.

3. {(2R.45 4aS)-11-fluore-2 4-dimethyl-8-[(45)-4-methyl-2-0x0-1, 3-oxazolidin-3-yi}-
1.2.4 4a-tetrahydro-2'H 6H-spirol1 4-oxazinc{d, 3~-a}i1,2]oxazolol4, 5-glquinoline-b &'
pyrimidine-2' 4,6 (1'H, 3'H)-tnone, or a pharmaceuticaily acceptable sall thereof, for use in
reating a8 bactenal infection caused by one or more bacterium selected from Bacilius
arthracis, Baciius cereus, Burkholderia spp., Brucella spp., Franciselfa spp., Yersina spp.,

Mycoplasma spp., Ureaplasma spp., Chlamydia trachomatis or Chlamydia pneumoniae,

4. Use of (2R 43,4a8)-11-fluore-2 4-dimethyl-8-[{4 5}-4-methyi-2-oxo-1, 3-oxazolidin-3-

vil-1.2 .4 4a-tetrahydro-2'H 6H-spirol 1 4-oxazinold 3-all 1, 2loxazolold S-giguincline-5,5'-
pyrimidine}-2'.4' 6'(1'H . 3'H)-tnone, or a pharmaceutically acceplable salt thereof, in the
manufaciture of a medicament for treating a bacternial infection caused by one or more
Dacterium selected from Baciius anthracis, Bacillus cereus, Burkholdena spp., Brucelia spp.,
Francisella spp., Yersing spp., Mycoplasma spp., Ureaplasma spp., Chiamydia trachomatis
or Chiamydia pneumoniae.

3. A pharmaceutical composition compnising (2K ,45,4a8)-11-fluore-2 4-dimethyl-8-
HAS-4-methyl-2-0x0-1,3-0xazolidin-3-yi}- 1,2, 4, 4a-tetrahydro-2'H, 6 H-spirol 1, 4-oxazino{4 , 3-
agil 1. 2joxazolold S-glquinoline-5, 5 -pyrimidine}-2’ 4 §{1'H 3’ H-none, or a pharmaceutically
accepiable salt thereof, for treating a bacterial infection caused by one or more bactenum

20
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selecied from Bacilus anthracis, Bacillus ceraus, Burkholdernia spp., Brucefla spp.,
Francisefla spp., Yersina spp., Mycoplasma spp., Ureaplasma spp., Chlamydia frachomalis

or Chfamydia pneumoniag.

8. The method of claim 1, wherein the subject is & human.

7. The method of claim 1, wherein the subject is suffering from more than one
bacterial infection.

8. The method of claim 7, wherein the subject is suffering from a Chiamydia

trachomofis infection and a Neisseria gonorrhosae infection.

g, The method of claim 1, wherein the bacteria is resistant {o one or more
antibacterials other than (2R 4 5,4a8)-11-fluore-2 4-dimethyl-8-{4 S)-4-methyl-2-ox0-1,3-
oxazohdin-3-yli-1,2,4 4a-tetrahydro-2'H 8 H-spiro| 1,4-0xazinof4 3-aj{ 1, Zjoxazolojs o~
glquinoline-3,5-pyrimidine}-2" 4' 6'(1'H 3'H)-rione.
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