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@ Abrégé : This invention relates to compounds of formula (1) and to pharmaceutically acceptable
salts and solvates thereof wherein X', X% R% R, R®, R and R!! are as defined herein.

The compounds of formula (1) are antibacterial and antiprotozoal agents that may be

used to treat various bacterial and protozoal infections and disorders related to such

infections. The invention also relates to pharmaceutical compositions containing the

compounds of formula (1) and to methods of treating bacterial and protozoal infections

by administering the compounds of formula (1).
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KETOLIDE ANTIBIOTIC§
Backaround of the invention

This invention relates to novel macrolide compounds that are usefui as antibacterial
and antiprotozoal agents in mammals, inciuding man, as well as in fish and birds. This
invention also relates to pharmaceutical compositions containing the novel compounds and to
methods of treating bacterial and protozoal infections in mammals, fish and birds by
administering the hovel compounds to mamma;s, fish and birds requiring such treatment.

antibiotics, the novel macrolide compounds of the present invention Possess activity against
various bacterial and protazoal infections as described below.

Summary of the Invention

The present invention relates to compounds of the formula
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and té pharmaceutically acceptable salts and solvates thereof, wherein:

X'is O, -CR*R® or -NR*.:

X% is =0 or =NOR":

R'is Hor C1-Cio alkyl, wherein 1 to 3 carbons of said alky! are Optionally replaced by a
hetercatom selected from O, S and -N(R‘)-, and said ‘alkyl is optionally substituteq by 1103
substituents independently selected from the group consisting of -C(0)O(Cy-Cyp alkyl), C,-Cyq
alkoxy, C4-Cy alkanoyl, halo, nitro, Cyano, 4-10 membered heterocyciyi, C4-Cyo alkyl, -NR‘R5S®,
Ce-Cyo aryi, -S({0)n(C4-C1o alkyl) wherein n is an integer ranging from 0 to 2, angd -SO,NR*R®

R? is ~(CR*R®)o(4-10 membered heterocyclic) or CR*R®),(Ce-C,o aryl), wherein n is an
integer from 0 to 6, from 1 to 3 R* or R groups of the <CR*R®),- moiety of the foregoing R?
groups are optionally replaced with a halo substituent, and the heterocyclic and aryl moieties of
the foregoing R? groups are optionally substituted with 1 to4R® groups;

each R’ is independently selected from halo, €yano, nitro, tn‘ﬂuoromethoxy,
triﬂuoromethyl, azido, hydroxy, C4-Ce alkoxy, Ci-Cio élkyl, Cx-Cs alkenyl, CrCe aikynyl, -C(O)RS,
-C(O)OR®, -OC(O)R®, -NRSC(O)R’, -NR®C(O)NR'R’, -NR°C(O)OR?, -C(ONR®R”, -NR°R’,
-NR°OR’, -SO,NR®R’, -S(O)(C+-Cq alkyl) wherein j is an integer from 0 to 2, ~(CR'R*(Ce-Cyp
ayl),  <CRR*)(4-10 membered heterocyclic), -(CR‘R"),C(O)(CR‘R“).(CG-C,o aryl),
“(CRR®).C(O)CR*R®Y4-10 membered heterocyciic), .<CR‘R’).O(CR‘R‘),(C.5-C,., aryl),
«CR'R)O(CR*R%(4-10 membered heterocyciic), -(CR‘R’)QSO;(CR‘R"’)‘(C,-C,O aryl), and
~(CRR%),SO,(CR*R®}(4-10 membered heterocyclic), wherein q and t are each independently

groups are optionally substituted by an oxo (=0) moiety, and ihe alkyl, alkenyl, alkynyl, aryl and
heterocyclic moieties of the foregoing R' groups are optionally substituted by 1 to 3
Substituents independently selected from halo, cyano, nitro, trifiuoromethyl, triﬁuoromethoxy,
azido, -OR®, -C(O)R®, -C(O)OR®, -OC(O)R®, -NR*C(O)R’, -C(O)NR'R, -NR*R’, -NR®OR’, C,-
Cs alkyl, C,-Cq alkenyl, C,-C, alkynyl, {CR'R®}(Cs-Cyo aryl), and <CR'R*}\(4-10 membered
heterocyclic), wherein t is an integer from 0 to 5;

each R* and R® is independentiy selected from H and Ci-Cq alkyt;

each R® and R is independently selected from H, C1-Ce alkyl, (CR*‘R)(Ce-Coo aryl),
and -(CR*R®),(4-10 membered heterocyciic), wherein t is an integer from 0 to S, 1 or 2 ring
carbon atoms of the heterocyclic group are optionally substituted by an oxo (=0) moiety, and
the alkyl, aryl and heterocyclic moieties of the foregoing R® and R’ groups are optionally
Substituted by 1 to 3 substituents independenﬂy selected from halo, ¢yano, nitro, -NR*R®,
trifluoromethyl, trifluoromethoxy, C1-Cs alkyl, C,-C; alkenyl, C~C, alkynyl, hydroa?y, and C,-C,
alkoxy;

R® is H, -C{O)(C,-Cs alkyl), benzyl, benzyloxycarbonyi or (C1=Cs atkyl)ssityl:

R®is C,-Cq aliyt;

R™is H or C-Cyp aliyt: and
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R" is selected from Chioro, bromo, iodo, fluoro, and cyano;
with the proviso that where X? is =O then the R"' is cyano or from 1 1o 3 R"or R® groups

of the -(CR‘R’),.- moiety of the R? groups recited above are either C,
halo substituent.

-Ce alkyi or replaced with a

5 Specific embodiments of the present invention include com
is a specific embodiment within the genus of formula 1

7\ N
N=" \ 7, R

pounds of formula 2 (which

wherein R™ R", R™ and R'® are each independently selected from H, halo, methyl and ethyi,
More specific embodiments include the compounds of formula 2 wherein R™ ang R' are both
H and R" and R™ are each independently selected from H ang methyl. In a preferred
10 embodiment of the compounds of formuta 2,R™ R® R" and R" are each H.
Other specific embodiments of the Present invention include compounds of formula 3
(which is a specific embodiment within the genus of formuia 1)



Wyy s Vhe &

10

15

20

4

wherein R, R® R™ and R are each independently selected from H, halo, methyl ang ethy!
with the proviso that at least one of R, R™ R"and R" is not H. More specific embodiments
include the compounds of formuia 3 wherein R™ and R are both H, R* s methyl, and R™ is
selected from H and methyl.

The invention also relates to a pharmaceutical composition for the treatment of a
bacterial infection or a protozoa infection, or a disorder related to g bacterial or protozoal

alleviating, inhibiting the progress of, or preventing the disorder or condition to which such term
applies, or one or more symptoms of such disorder or condition. The term “treatment”, as useq
herein, refers to the act of treating, as "treating” is defined immediately above. \
As used herein, unless otherwise indicated, the terms or phrases ‘bacterial
infection(s)", “protozoal infection(s)", and “disorders related to bacterial infections or protozoal
infections® include the following: pneumonia, otitis media, sinusitus, bronchitis, tonsillitis, and
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rheumatic fever, and glomerulonephritis related to infection by Streptococcus Pyogenes, Groups

. CandG streptococci, Corynebacterium diphtheriae, or Actinobacillus haemolyticum; respiratory

haemolyticus, E. faecalis, E. fascium, E. durans, inciuding strains resistant to known
antibacterials such as, but not limited to, beta-lactams, vancomycin, aminoglycosides,
quinolones, chloramphenicol, tetracylines and macrolides: uncomplicated skin and soft tissue
infections and abscesses, and puerperal fever related to infection by Staphylococcus aureus,

coagulase-negative staphylococei (ie., S. epidermidis, S. hemoiyticus, etc.), Streptococcus

protozoa (i.e., coccidia, Cryptosporidia, etc.); dairy cow mastitis relateg to infection by S. aursus,
Strep. uberis, Streptococcus agalactiae, Streptococcus dysgalactias, Kiebsiella spp.,
Corynebacterium, or Enterococeus SPP.; swine respiratory disease related to infection by A
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Sanford et al., "The Sanford Guide To Antimicrobial Therapy,” 26th Edition, (Antimicrobial
Therapy, Inc., 1896). |

The term “halo”, as used herein, uniess otherwise indicated, inciudes fluoro, chioro,
bromo or iodo. Preferred halo groups are fiuoro, chioro and bromo. .

The term “alkyl, as used herein, unless otherwise indicated, incjudes Saturated
Monovalent hydrocarbon radicals having Cyclic, straight and/or branched moieties. Itis to be
understood that to include cyciic moieties, the alkyl group must include at least 3 carbon atoms.

The term “alkenyr”, as used herein, uniess otherwise indicated, includes alkyt groups as
defined above having at least one carbon-carbon double bond at some point in the alkyl chain.

An example of g 5 Membered heterocyciic group is thiazolyl and an example of a 10 membered
heterocyctic group is quinolinyl. Examples of non-aromatic heterot:yclic groups are pymolidiny,
tetrahydrothanyt, tetrahydrothienyi, tetrahydropyranyi, tetrahydrothiopyranyl, piperidino,
morpholing, thiomorpholino, thioxanyt, piperazinyi, azetidinyi, Oxetanyl, thietany,
homopiperidinyi. oxepanyl, thiepany, oxazepinyi, diazepinyi, thiazepiny, 1 2,3,6-
tetrahydropyﬁdinyl, 2-pyrrolinyi, 3-pyrroliny, indolinyt, 2H-pyranyi, 4H-pyrany, dioxanyl, 1,3-
dioxolanyl, pyrazofiny, dithianyi, dithiolanys, dihydropyranyl, dinydrothieny, dihydrofurany,
Pyrazolidinyl, imidazolinyi, imidazofidinyi, 3—azabicyclo{3.1.01hemnyi, 3
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&

azabicyc!o{4.1.0]heptanyl, 3H-indolyl and quinclizinyl.  Examples of aromatic heterocyclic
.groups are pyridiny!, imidazolyl, Pynmidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazoly!, furyl, thienyi,
isoxazolyl, thiazolyl, Oxazolyl, isothiazolyl, Pyrolyl,  quinolinyt, isoquinofinyi, indolyl,
benzimidazoly, benzofuranyi, cinnolinyl, indazolyl, indoliziny!, phthalazinyt, Pyndazinyi, triazinyl,
isoindolyl, pteridinyi, purinyi, oxadiazolyi, thiadiazolyl, furazanyi, benzofurazanyl,
benzothiophenyl. benzothiazoly, benzoxazoly, quinazolinyi, quinoxalinyl, naphthyridinyl, ang
furopyridinyl. The bregoing groups, as derived from the compaounds listed above, may be C-

edetate, edislyate, estolate, esylate, ethylsuccinate, fumarate, gluceptate, gluconate, giutamate
glycollylarsanilate, hexyiresorcinate, hydrabamine, hydrobromide, hydrochloride, iodide,

isothionate, lactate, lactobionate, laurate, maiate, maleate, mandelate, mesylate, methylsulfate,

phospate/diphospnate. polygalacturonate, salicylate, stearate, Subacetate, succinate, tannate,

The present invention also includes all radiolabelled forms of the compounds of formuia 1
and pharmaceutimlly acceptable salts thereof, wherein the radiolabel is selected from °H, ' and
"C. Such radiciabelled compounds are useful as research or diagnostic tools.

Certain compounds of formula 1 may have asymmetric centers ang therefore exist in
different enantieméﬁc forms. This invention reiates to the use of aj optical isomers and
stereoisomers of the compounds of formula 1 and mixtures thereof. In particular, the invention
includes both the E and Z isomers of the -OR' group (where X? is =NOR") connected to the
nitrogen of the oxime moiety at C-9 of the macrolide fing of formuia 1.

The present invention also includes isotopically-labelled compounds, and the
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Isotopes that can be incorporated into compounds of the invention include isotopes of hydrogen,
carbon, nitrogen, oxygen, Phosphorous, fluorine and chiorine, such as °H, M, ¢, 1o "*N, 0,
"0, s, "®F and o'} respectively. Compounds of the present invention, prodrugs thereof, ang

into which radioactive isotopes such as *H and '“C are Incorporated, are usefyf in drug and/or
substrate tissue distribution assays, Tritiated, i.e., *M, and carbon-14, ie., “C, isotopes are
particularly preferred for their ease of preparation and detectability. Further, substitution with
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dervatized as amides, sulfonamides or phosphonamides.

All of these prodrug moieties may
incorporate groups including but not iimited to ether, amine an

d carboxyiic acid functionalities.

Detailed Description of the Invention

The preparation of the compounds of the present invention is illy
Schemes.

strated in the following

Scheme 1
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Scheme 2 continyed
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Scheme 2 continued
Scheme 2 continued
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(assigned to Biotica Tech. Ltd.). Other specific metheds that relate to the synthesis of the
Compounds of the present invention are referred to in PCT internationa) patent appiication

The most commonly used protecting groups for amino Mmoieties in the Macrolide compounds of
this invention are benzyloxycarbonyl (Cbz) and t-butyioxycarbonyL(Boc) groups.  Hydroxyl
groups are generally Protected as acetates, Cbz carbonates or with a trialklylsily| group. The C-
2 hydroxyi group is a potentially reactive hydroxyl group among the nurmerous hydroxyt groups
present in macrolide compounds of the type claimed herein. The C-2' hydroxyi group is
selectively protected by treating the compound with one equivalent of acetic anhydride in

bromination, or hexachioroethane for chiorination, in a solvent, such ag in NN-
dimethyiformamide (DMF), tetrahydrofuran (THF), CH,Cl,, or N-methylpyrrolidone, or a mixture

~of the foregoing solvents, preferably DMF. The reaction temperature, which is highly dependent

on the reagent used, can be from -78°C to 60°C. In this step, R® is preferably a hydroxy
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protecting group such as an acetyl group, a benzyi group, or a triaikyisityl group. To provide the

‘©ompound of formula §, deprotection of the C-2' hydroxy may proceed using methanol if R® is

an acetyl group, hydrogenation if R® is an benzyl group, or fluoride anion, such as
tetrabutylammonium fluoride, it R® s a trialkyisityl group. The compound of formula g
commesponds to the compound of formula 1wherein R'is H.

formula 1 wherein X' is ~NH- ang X? s =NOR'. The compound of formula 10 may aiso pe
Converted to a compound of formula 14 wherein X' is -NH-, as indicated in step 4’ of scheme 2
above, by treating the compound of formula 10 with an appropriate heterocyle, such as a

Scheme 3 ilustrates Preparing compounds of the formula 13 which Correspond to

-compounds of the formula 1 wherein X*is =0, In this process, the compound of formuia 8 may

be prepared as described above. The compound of formula 9 may be converted to the



10

15

20

25

- 30

35

11753

isolate the compound of formula | from the reaction mixture as a pharmaceutically unacceptabie

~salt and then simply convert the latter back to the free base compound by treatment with an

alkaline reagent and subsequently convert the latter free base to a pharmaceutically acceptable
acid addition salt The acid addition salts of the base compounds of this invention are readily
prepared by treating the base compound with a substantially equivalent amount of the chosen
mineral or organic acid in an aqueous solvent medium or in a suitable organic solvent, such as
methanol or ethanol. Upon careful evaporation of the soivent, the desired solid salt is readily
obtained. The desired acid salt can aiso be precipitated from a solution of the free base in an
organic solvent by adding to the solution an appropriate mineral or organic acid.

Those compounds of the formula 1 that are acidic in nature are capable of forming base
salts with various pharmacologically aboeptable cations. Examples of such salts include the alkali
metal or alkaline-earth metal salts and particularly, the sodium and potassium salts. These salts
may be prepared by conventional techniques. The chemical bases which are used as reagents to
prepare the phammaceutically acceptable base salts of this invention are those which form non-
toxic base salts with the acidic compounds of formula 1. Such non-toxic base salts include those
derived from such pharmacologically acceptable cations as sodium, potassium calcium and
magnesium, etc. These salts can be prepared by treating the corresponding écidic compounds
with an aqueous solution containing the desired pharmacologically acceptable cations, and then
evaporating the resulting solution to dryness, preferably under reduced pressure, Anemaﬁ;ely,
they may aiso be prepared by mixing lower alkanolic solutions of the acidic compounds and the
desired alkali metal alkoxide together, and then evaporaﬁng the resulting solution to dryness in the -
Same manner as before. In either case, stoichiometric quantities of feagents are preferably
employed in order to ensure completeness of reaction and maximum yields of the desired final
product

The activity of the compounds of the present invention against bacterial and protozoa
pathogens is demonstrated by the compound's ability to inhibit growth of defined strains of
human (Assay 1) or animal (Assays Il and 1il) pathogens.

Assay |

Assay |, described below, employs conventional methodology and interpretation criteria
and is designed to provide direction for chemical modifications that may lead to compounds that
circumvent defined mechanisms of macrolide resistance. In Assay |, a panel of bacterial strains
is assembled to include a variety of target pathogenic species, including representatives of
macrolide resistance mechanisms that have been characterized. Use of this panel enables the

~ chemical structure/activity relationship to be determined with respect to potency, spectrum of

activity, and structural elements or modifications that may be necessary to obviate resistance
mechanisms. Bacterial pathogens that comprise the screening panel are shown in the table
below. In many cases, both the macrolide-susceptible parent strain and the macrolide-resistant
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that prevents the entry of macrolides ang streptogramins  while mefA/E encodes a
transmembrane protein that appears to efflux only macrolides. Inactivation of macrolide
antibiotics can occur and can be mediated by either a phosphorylation of the 2':hydroxyi (mph)

solutions.

Strain Designation Macrolide Resistance Mechanism(s)

Staphylococcus aureus 1116 Susceptible parent
Staphylococcus aureus 1117 emB
Staphylococcus aureus 0052 Susceptible parent
Staphylococcus aureus 1120 ermC
Staphylococcus aureus 1032 MSTA, mph, esterase
Staphylococcus hemolyticus 1006 msrA, mph
Streptococcus pyogenes 0203 Susceptible parent
Streptococcus pyogenes 1079 emB
Streptococcus Pyogenes 1062 Susceptible parent
Streptococcus pPycgenes 10681 , emB
Streptococcus pyogenes 1064 ermB
Streptococcus agalactiae 1024 Susceptible parent
Streptococcus agalactiae 1023 emB
Streptococcus pneumoniae 1016 susceptible
Streptococcus pneumoniae 1046 ermB
Streptococcus pneumoniae 1095 ermB
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Streptococcus pneumoniae 1175 mefE
Streptococcus Pneumoniae 0085 susceptible
Haemophilus influenzae 0131 susceptibie
Moraxelia Catarrhalis 0040 susceptible _
Moraxella catarrhaiis 1085 erythromycin intermediate resistance
Escherichia coli 0266 ’ susceptible

Assay Il is utilized to test for activity against Pasteursiia muttocida and Assay [l is utilizeq
o test for activity against Pasteursiia haemolytica,
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Mice are allotted to cages (10 per cage) upon their amval, and aliowed to acclimate for a
minimum of 48 hours before being used. Animals are inoculated with 0.5 mi of a 3 x 10° CFU/mi

1C  routes of administration are subcutaneous or oral doses. Subcutaneous doses are administerad

The compounds of formula 1, and the pharmaceuﬁmlly acceptable salts ang solvates
thereof (hereinafter “the active compounds®), may be adminstered through oral, parenteral, topical,
or rectal routes in the treatment or prevention of bacterial or protozoa infections. In general, these

3¢  Phamaceutical formulation chosen and the time period and interval at which such administration

be more than adequate, while in other cases still larger doses may be employed without causing
any harmful side effects, provided that such larger doses are first divided into several small doses
for administration throughout the day.

35 The active compounds may be administered alone or in combination with
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flavored, In general, the active compounds are present in such dosage forms at concentration
levels ranging from_about 5.0% to about 70% by weight

along with various disintegrants such as starch (and preferably com, potate or tapioca starch),
alginic acid and certain complex silicates, together with granulation binders like
potyvinyipyrrolidone, Sucrose, geiatin and acacia, Additionally, lubricating agents such azs

matter or dyes, and, if so desired, emuisifying and/or suspending agents as well, together with
such diluents as water, ethanol, Propylene glycol, glycerin and various like combinations thereof.

Additionally, it is aiso possible to administer the active compounds of the present invention
topically and this may be done by way of creams, jellies, geis, pastes, Patches, ointments angd the
like, in accordance with standard pharmaceutical practice.

 For administration to animals other than humans, such as cattie or domestic animals, the
active compounds may be administered in the feed of the animals or orally as a drench
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The active compounds may also be coupied with soluble polymers ag targetable drug

_carriers. Such polymers can include polyvinylpyrrolidone, Pyran  copolymer,

polyhydrcxypropyimemacrylamide phenyi, poryhydrbxyemyiaspartamide-phenol, or
polyethyleneoxide-poMysine substituted with palmitoylresidues. Furthermore, the active

The Example provided below illustrates a specific embodiment of the invention, but the
invention is not limited in Scope to the Example specifically exemplified. in the following example,
“Ac” represents an acetyl group, *Me" represents a methyl group, and *gr fépresents an ethyl
group.

2 N
~

N= \N
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To a solution containing the compound of formuia 30 above (wherein *Ac* represents
an acetyl group)(513 mg, 0.58 mmol) in 5.8 mL of DMF were added at -78°C 1.74 mL of 0.5 M
solution of KHMDS in toluene ( 0.87 mmol). SELECTFLUOR™ (marketed by Air Products and
Chemicals, inc., Allentown, Pennsyivania, United States of America)(236 mg , 0.87 mmol) was
5 added to this solution after 30 minutes of stirring at -78°C. Fresh SELECTFLUOR ™ (27 mg,
0.076 mmol) was added after 30 minutes of stirring at -78°C. After an additional 30 minutes of
stimng at the same temperature, the reaction mixture was diluted with EtOAc (ethyl acetate)
and washed with water and brine. Drying over sodium sulfate and removal of the solvent gave
477 mg (93%) of a compound corresponding to formula 31 above except with the C-2' hydroxy
10 protected with an acetyl group. ‘
This material was dissolved in 50 mL of MeOH and warmed to 50°C overnight.
Evaporation of the solvent and chromatography on SiO,; gave the compound of formula 31
(which corresponds to the compound of formula 2 referred to above wherein R R™ R™ ang
R' are each H); NMR (CDC13, 5) 8.93 (1H.,d), 8.42 (1H, dd), 8.04 (1H, dd), 7.57 (1H,s), 7.35
15 (1H, d), 7.24 (1H, dd), 6.13 (1H, s), 4.89 (1H, dd), 4.28 (1H, d), 4.18 (2H, m), 4.07 (1H, @), 3.69
(3H, s), 3.66 (1H, s), 3.56 (1H, m), 3.48 (1H, m), 3.41 (1H, m), 3.24 (1H, m), 2.76 (1H, m), 2.60
(2H, m), 2.57 (3H, s), 2.36 (6H, s), 1.93 (2H, m), 1.74 (3H, d), 1.76-1.20 (6H, m), 1.49 (3H, s),
1.34 (3H, s), 1.27 (3H, d), 1.22 (3H,d). 1.11 (3H, d), 0.98 (3H, d), 0.83 (3H, 1).
Example 2
20 Following the procedures described in Scheme 2 above, a compound corresponding to
formula 1 wherein X' is —CH(CHy)(CH,)o-, X2 is =NOCH,, R*is H, R®is CH,, R" js CH,CHj,, R"
isF,and R"% s 4-(pyridin-3-yl)-imidazol-1 -yl, was prepared. MS 874 M+1)

The following examples, which each had a structure according to formula 32 above,

were prepared following the procedure below which describes the preparation of the compound

25 of example 3. Examples 4 to 10 were prepared using the same procedure and using an
appropriate heterocyclic compound in piace of phenyl imidazole.
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Example 3
To a solution of compound 10 (100 mg, 0.155 mmole) and phenyl imidazole (67.0 mg,

0.465 mmole) in 1.5 mL of acetic acid was added 12.7 ul of 80% acroiein (0.171 mmol). The
resulting mixture was stirred at room temperature overnight. Sodium Cyanoborohydride (46.7
mg, 0.775 mmol) was then added and the solution was stirred at room temperature over night.
The solution was diluted with water and its pH was adjusted to 10 with 40% aq NaOH solution.
The aqueous solution was extracted with methylene chioride. The combine methylene chloride
layer was dried over sodium sulfate and the solvent was removed under reduced pressure. The
residue was purified by TLC (89%methyiene chloride-10%methanol-1%ammonium hydroxide)
to give 6 mg (5% yield) of example 3.

Example . R ' Mass Spec.
M+ 1)
3 830

4 870
N=\ :
N—
H3COC(O)
- C(O)OCH:,
1N
H.‘,N\(g(
!N
N~

ct |
7 N=\ 793
— |
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CLAIMS

1. A compound of the formula

or a pharmaceutically acceptable salt or soivate thereof, wherein:

X'is O, -CR*R% or -NR.;

X? is =0 or =NOR":

R'isHor C+-Cyo alkyl, wherein 1 to 3 carbons of said alkyl are optionally reptaced by a
heteroatom selected from O, S and -N(R*)-, and said alkyl is optionally substituted by 1 to 3
substituents independentiy selected from the group consisting of -C(OYO(Cy-Cy alkyl), Cy-Cy
alkoxy, C+-C1o alkanoyl, halo, nitro, cyano, 4-10 membered heterocyciyl, Cy-Cyo alkyl, -NR‘R5®
Ce-Co aryl; -S(0)n(C1-Cyo alkyl) wherein n is an integer ranging from 0 to 2, and -SO,NR*R®:

R? is ~(CR*R®),(4-10 membered heterocyclic) or (CR'R*)n(Ce-Cyo aryl), wherein n is an
integer from 0 to 6, from 1 to 3 R* or R® groups of the (CR*R*),- moiety of the foregoing R?
groups are optionally repiaced with a halo substituent, and the heterocyciic and aryl moieties of
the foregoing R? groups.are optionally substituted with 1 to 4 R® groups;

each R’ is independently selected from halo, cyano, nitro, triftuoromethoxy,
trifiucromethyl, azido, hydroxy, C,-Ce alkoxy, C+-C1o alkyl, C,-Cs alkenyi, C,-C, alkynyl, -C(O)R®,
-C(O)OR®, -OC(O)R®, -NREC(O)R’, -NR*C(O)NR'R’, -NR°C(O)OR’, -C(ONRR’, -NR°R’,
-NR°OR’, -S0:NR®R’, -S(0){(C,-C alkyl) wherein j is an integer from 0 to 2, ~CR'R)MCs-Cyo
aryl),  ~(CR'R*\4-10 membered heterocyciic), -(CR‘RS),C(O)(CR‘R‘).(C.-C,,, aryl),
(CRR®)C(ONCR'R*,(4-10 membered heterocyclic),  -(CR‘R®YO(CR*R®)¢(Ce-Cyo aryl),
{CR'R*}O(CR*R%)4(4-10 membered heterocyclic), {CR*R%)sS02(CR‘R®)(Ce-Cry aryl), and
«CR'R*)oSO(CR*R*)(4-10 membered heterocyclic), wherein q and t are each independently
an integer from 010 5, 1 or 2 ring carbon atoms of the heterocyclic moieties of the foregoing R
groups are optionally substituted by an oxo (=0) moiety, and the alkyl, alkenyl, alkynyl, aryl ang
heterocyclic moieties of the foregoing R' groups are optionally substituted by 1 to 3
substituents independently selected from halo, cyano, nitro, triflucromethyl, trifiucromethoxy,
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azido, -OR", -C(O)R®, -C(O)OR®, -OC(O)R® -NR’C(O)R’, -C(O)NR®R’, -NR*R’, -NR*OR’, C,-
Ce alkyl. C,-Cq alkenyl, C,-C4 alkyny, (CR'R*}(Cg-Cyo aryl), and -(CR*R®*(4-10 membered
heterocyclic), wherein t is an integer from 0 to §; '

each R'and R®is independently selected from H and C,-C, alky!;

each R® and R’ is independently selected from H, Ci-Ce alkyl, -(CR'R*}(C-C,p aryl),
and -(CR*R®),(4-10 membered heterocyclic), wherein t is an integer from 0 to 5,1 or 2 ring
carbon atoms of the heterocyclic group are optionally substituted by an oxo (=0) moiety, and
the alkyl, aryl and heterocyclic moieties of the foregoing R® and R’ groups are optionally |
Substituted by 1 to 3 substituents independently selected from halo, cyano, nitro, -NR‘R®,
trifluoromethyl, trifluoromethoxy, C,-C, alkyl, C,-Cs alkenyl, C:-Cs alkynyl, hydroxy, and Ci-Ce
alkoxy;

R®is H, -C(0)(C,-Ce alkyl), benzyl, benzyloxycarbonyl or (C,-C alkyl)ssityl:

R®is C,-Cs alkyi;

R™is H or C,-Cy, alkyl: and

R™ is selected from chloro, bromo, iodo, fluoro, and Cyano;

with the proviso that where X2 is =O then the R" is €yano or from 1to 3 R* or R® groups
of the -(CR*R?%),- moiety of the R? groups recited above are either C4-Cs alkyl or replaced with a
halo substituent.

2. A compound of the formula

7\ N
N=" N\ 7\, R

or @ pharmaceutically acceptable salt or solvate thereof, wherein R R® R" and R" are each
independently selected from H, halo, methyl and ethyl.

3. A compound according to ciaim 2 wherein R™ and R™® are both H and R ang R™®
are each independently selected from H and methyl.
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4. A compound according to claim 2 wherein R™ R™ R" and R are each H.
5. A compound of the formula

or a pharmaceutically acceptable salt or solvate thereof, wherein R'2, R** R* and R'S are each

independently selected from H, halo, methyl and ethyi with the proviso that at least one of R%
R™, R" and R is not H,

8. A compound according to claim 5 wherein R™ ang R™® are both H, R" is methyl, and
R™ is selected from H and methyl,

amount of a compound of claim 1 and a pharmaceutically acceptable carrier.

8. Use of a compound of claim 1 for the manufacture of a medicament for the
treatment of a disorder selected from a bacterial infection, a protozoal infection, and a
disorder related to a bacterial infection or protozoal infection in a mammal, fish or bird.

9. A method of preparing a compound according to claim 1 wherein R is a

halo group which comprises treating a compound of the formula
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wherein R® R® R", x* x?

and R? are as defined in claim 1, with a halogenating agent.
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