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bi s0, 1, 20MP 013793 s” hydr ogen or hydroxy; R2 is nethyl; R3 P {Qi""&i’t% aryl
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from hydrogen, hal o, (Cl-C6)atkoxy, anino, (Cl-C6)alkylamni no,

((C1-06)al kyl)2am no, nitro, (Cl- C6)al koxy, (C, -C6)al koxyC(O,

(C1-C5) al kyl am noC(O), (Ce6-Cl0)aryl, (C2-Cg)heterocycloal kyl,
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R6pyri di ni un( C1- C6) acyl (R8) 3N+(C7-C6) acyi, 15 (Ci1l-Co6)acyl,

(C6-Cl0) aryl (C1-C3)ap¥yl, (C2-C9)heteroaryl (Cl- C3) acyl and (02-

C9) het er ocycl oal kyl ( 1 C3)acyl; wherein nis | or 2; R4 is hydrogen,
(C1-C5) al kyl, (C6- aryl or an alkaline netal; R5 is hydrogen,
(C1-C6) al kyl optiohal \? substituted by hydroxyo am noC(O-, thio, 20
met hyl t hi o, carboxy or “am no; (C6- ClO) aryl optlonal I yGHbstltut ed by
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~ or the pharmaceutically acceptable salts thereof; wherein
5 aisQor1;
bis0,1,20r3;
R' is hydrogen or hydroxy;
R? is methyf;
R®is (Ce-Cro)ary! optionally substituted by one to three groups independently selected
10  from hydrogen, halo, (C4-Cg)alkoxy, amino, (C;-Cg)alkylamino, ((C4-Cg)alkyl).amino, nitro, (C4-
Cealkoxy, (C4-Ce)alkoxyC(0O), (C+-CelalkylaminaC(Q), (Ce-Cyo)aryl, (Cz-Co)heteracycloalkyl,
(C-Cg)heteroaryl or (C4-Ceg)alkyl optionally substituted by one to three fluoro;
X is (R'O)P(0O)-, (R*0)S(O)— (Ce-Cro)arylC(O), (C-Co)heteroarylC(O), (Co
Ce)heterocycloalkylC(0), (R)).N(CHR®)C(O)-, R°pyridinium(Cs-Ce)acyl, (R®)sN*(C+-Ce)acyl,
16 (Cq-Ce)acyl, (Ces-Cyo)aryl(C,-C3)acyl, (C2-Co)heteroaryl(C,-Cs)acyl and (Co-
Co)heterocycloatkyl(C4-Cs)acyl;
whereinnis 1 or 2;
R* is hydrogen, (C;-Cs)alkyl, (Ce-Cio)aryl or an alkaline metal;
. R® is hydrogen, (Cy-Cg)alkyl optionally substituted by hydroxy, aminoC(O)-, thio,
20  methylthio, carboxy or amino; (Cs-Cyo)aryl optionally substituted by hydroxy; or (Cr-
Cg)heteroaryl;
R® is hydrogen, halo, nitro, amino, (C,-Cg)alkylamino, ((C;-Ce)alkyl);amino, hydroxy,
(C+-Ce)alkoxy, (C4-CglalkyoxyC(O) or (C+-Cg)alkylaminoC(O);
) R’ is hydrogen, (C;-Ce)alkyl, (Ce-C1o)aryl or (Ce-Cao)aryl(C4-Cs)alkyl;
25 R® is hydrogen or (C;-Ce)alkyt;
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(C6-Cl0)aryl; wth the proviso that whea.Y is CH ais 1; and 5 with the
proviso that when Y is nitrogen, a is zero. The term "hal o", as used
herein, unless otherw se indicated, includes fluoro, chioro, brono or
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ordinary skF¥PoN ¥ 3Re Y&Ptf'z'tft rﬂrog Eé?rg%ﬁ'd that the connection of said (C2-
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ni trogen heisgh@aadi Bxazolyl, isoxazolyi, pyrrolyl, triazolyl, tetrazolyl, imidazolyl, 1,3,5-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,2,3-oxadiazolyl, 1,3,5-thiadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl,
pyrimidyl, pyrazinyl, pyridazinyl, 1,24-triazinyl, 1,2,3-triazinyl, 1,3,5-triazinyl, pyrazoio[3,4-
bipyridinyl, cinnolinyl, pteridinyl, purinyl, 6,7-dihydro-5H-{1]pyrindinyl, benzo[b]thiophenyl, 5, 6,

30 7, 8-tetrahydro-quinolin-3-yl, benzoxazolyl, benzothiazolyl, benzisothiazolyl, benzisoxazolyl,
benzimidazolyl, thianaphthenyl, isothianaphthenyl, benzofuranyl, isobenzofuranyl, isoindolyl,
indolyl, indoliziny], indazolyl, isoquinolyl, “quinolyl, phthalazinyl, quinoxalinyl, quinazolinyl,
benzoxazinyl; etc. One of ordinary skill in the art will understand that the connection of said (C,-
Co)heterocycloalkyl rings is through a carbon atom or a sp® hybridized nitrogen heteroatom.

35 The phrase "pharmaceutically acceptable salt(s)", as used herein, unless otherwise
indicated, includes salts of acidic or basic groups which may be present in the compounds of
the present invention. The compounds of the present invention that are basic in nature are



35 The phrase "pharnaceutically acceptable salt(s)", as used herein, unless
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present in the corrpounds of the present invention. The conpounds of the
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-4 capable of formng a wde variety of salts with various inorganic and
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25 zero, Z is oxy %hé} nbéfg égicoa'lrﬁou"% ?5?‘85?9 Wih‘?sg"( h %n?arzeisn n
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ni trogen, a ihydregangor alBallre metalgen, b is 1, RlL is hydrogen and X is
(RAO) 2P(O) - wher eidihdprifarred compounds of formula | include those wherein Y is nitrogen, a is
25  zero, Z is oxygen, b is 1, R’ is hydroxy and X is (R*0)S(O),— wherein n is 2 and R® is
hydrogen or alkaline metal. Other preferred compounds of formula | include those wherein Y
is CH; ais 1, Z is oxygen, b is zero, R' is hydroxy and X is (R*0),P(O) wherein R* is
hydrogen or alkaline metal. Other preferred compounds of formula | include those wherein Y
is nitrogen, a is zero, Z is oxygen, b is 1, R' is hydrogen and X is (R*0),P(O)- wherein R* is
30  hydrogen or alkaline metal. Other preferred compounds of formula | include those wherein Y
is nitrogen, a is zero, Z is oxygen, b is 1, R is hydrogen and X is (R*0)S(0),~ wherein n is 2
and R*is hydrogen or alkaline metal. Other preferred compounds of formula 1 include those
wherein Y is CH; ais 1, Z is oxygen, b is zero, R' is hydroxy and X is (R*0),P(O)- wherein R*
is hydrogen or alkaline metal. Other preferred compounds of formula | include those wherein
.35 Y is nitrogen, a is zero, Z is oxygen, b is 1, R' is hydroxy and X is Rspyridinium(CrCa)acyl.
Other preferred compounds of formula | include those wherein Y is nitrogen, a is zero, Z is
oxygen, b is 1, R'is hydroxy and X is Rspyridinium(CrCs)acyl. Other preferred compounds



30 hydrogen or alkaline netal. O her preferred conpounds of formula I
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(R40) 2P(O) - wherein R4 is hydrogen or alkaline nmetal. Qther preferred
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Phosphoric  acid mono-(2-(5-(3-(2—chloro-4-ﬂuoro-phenoxy)— -methyl-propenyl)-4-
25  hydroxy-tetrahydrofuran-2-yloxy)-5-(2-(4,6 7-tnhydroxy-hexahydro-benzo(1 ,3)dioxol-5-
ylcarbamoyl)-propenyl)-phenyl) ester.

The invention also relates to a method of preparing a compound of formula 1 as
defined above, which comprises treating a compound of formula Il (see, e.g., Scheme 1) in
the presence of about 1 equivalent of base, with an agent comprising about 1 equivalent of an

30 anhydride or an acylating agent of the formula R®C(O)L or a phosphorylating agent of the
formula ((R*0).P0),0, (R*0),P(0)CI, or (R'0),P(O)Br or a sulfonating agent of the formula
(R*0)S(0),Cl or (R'0)S(0); or an amino acylating agent having the formula
RR’'N(CHR®)C(0)CI or R R’N(CHR®)C(0)Br; wherein R® is hydrogen, (C,-Cs)alkyl; (Cs
Cio)aryl, (Cs-Cyo)aryl(Cs-Cglalkyl, (Cz-Co)heteroaryl, (Cz-Co)heteroaryl(C,-Ce)alkyl, (Co-

35 Cg)heterocycloalkyl,  (C,-Ce)heterocycloalkyl{C4-Cg)alkyl, Rspyridinium(C1-Cs)alkyl or
(R®)sN*(C1-Cy)alkyl; wherein R' is a suitable protectihg group; wherein L is chloro, bromo or
imidazole; provided that sulfonation with (R*0)S(0),C! or (R*0)S(O)s is followed by hydrolysis
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chl or anpheni col, tet racy | 1 nes and macrol | des I nventi o 0 re
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fish, or birdreglinocthec glisprdeseln futivemiestbedimentst dhe lempeundalbof the Shiveotion may

administered prior to, with or after the other antibiotic. Examples of suitable other antibiotics

include, but are not limited to, beta-lactams, vancomycin, aminoglycosides, quinolones,
25  chloramphenicol, tetracyclines and macrolides
The term "treating”, as used herein, unless otherwise indicated, means reversing,
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 used
herein, refers to the act of treating, as "treating" is defined immediately above.

30 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
mastoiditis related to infection by Streptococcus pneumoniae, Haemophilus influenzae,
Moraxella catarrhalis, Staphylococcus aureus, Enterococcus faecalis, E. faecium, E.

35  casselflavus, S. epidermidis, S. haemolyticus, or Peptostreptococcus spp.; pharyngitis,
rheumatic fever, and glomerulonephritis related to infection by Streptococcus pyogenes,
Groups C and G streptococci, Corynebacterium diphtheriae, or Actinobacillus haemolyticum;
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25  odontogenic mfectlon related to infection by viridans streptococcu persistent cough related to
infection by Bordetella pertussis; gas gangrene related to infection by Clostridium perfringens
or Bacteroides spp.; and atherosclerosis or cardiovascular disease related to infection by

Helicobacter pylori or Chlamydia pneumoniae.
Those compbunds of the present invention that are acidic in nature are capable of
30 forming base salts with various pharmacologically acceptable cations. Examples of such salts
include the alkali metal or alkaline earth metal salts and, particularly, the calcium, magnesium,
sodium and potassium salts of the compounds of the present invention.
The compounds of the present invention have asymmetric centers and therefore exist
in different enantiomeric and diastereomeric forms. This invention relates to the use of all
35 optical isomers and stereocisomers of the compounds of the present invention, and mixtures
thereof, and to all pharmaceutical compositions and methods of treatment that may employ or
contain them. In this regard, the invention includes both the E and Z isomers or configurations.
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an atom c nuisgeased imwss half-life or reduced dosage requirements and, hence, may be preferred in
some circumstances. Isotopically labelled compounds of formula | of this invention and
prodrugs thereof can generally be prepared by carrying out the procedures disclosed in the
25  Schemes and/or in the Examples and Preparations below, by substituting a readily available

isotopically labelled reagent for a non-isotopically labelled reagent.

Detailed Description of the Invention
The following reaction Schemes illustrate the preparation of the compounds of the
30 presentinvention. Unless otherwise indicated a, b, X, Y, Z, R", R? R®, R* in the reaction

Schemes and the discussion that follow are defined as above.
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stirred in one eqpivadrit of & basepsich as sodiura bydrige oapotassdiumalride, alith ane eapalent ure
range bet WSt 'Lu&h? Lhrloré than one equivalent of thionyl chloride. The resulting compound is then
treated with a dilute aqueous base (such as NaHCOs). The compound of formula Il is
25 converted to the corresponding compound of formula V, wherein n is 2, by reacting I, in the
presence of about one equivalent of base, such as sodium hydride or potassium hydride, with
either one or slightly more than one equivalent of a sulfuryl chloride or sulfur trioxide, i.e.,
(R*0)SO,C! or (R‘0)SOs. The intermediate from the sulfuryl chioride is then hydrolyzed by
treating with a dilute aqueous base such as NaHCO;. Each reaction is stirred in an aprotic
30  solvent, such as tetrahydrofuran, at a temperature range between about -20°C to about 50°C,
preferably about 0°C, for a time period between about 30 minutes to about 24 hours,
preferably about 2 hours', followed by the addition of water oi' a saturated sodium bicarbonate
solution at 0°C and stirred to an additional time period between about 30 minutes to about 2
hours.
35 In reaction 1 of Scheme 4, the compound of formula Il is converted to the
corresponding compound of formuta V1 by reacting i, in the presence of about one equivalent
of a base, such as sodium hydride or potassium hydride, with slightly more than one:
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- phar macol ogi g@stantialg cqRyRht EmE@: loPRE cASsen 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 solvent, the desired solid salt is readily obtained. The desired acid salt can also be
precipitated from a solution of the free base in an organic solvent by adding to the solution an

30  appropriate mineral or organic acid.

Those compounds of the present invention that are acidic in nature, are capable of
forming base salts with various pharmacologically acceptable cations. Examples of such salts
include the alkali metal or alkaline-earth metal salts and particularly, the sodium and potassium
salts. These salts are all prepared by conventional techniques. The chemical bases which are

35 used as reagents to prepare the pharmaceutically acceptable base salts of this invention are
those which form non-toxic base salts with the acidic compounds of the present invention. Such
non-toxic base salts include those derived from such pharmacologically acceptable cations as
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25 compound of Example 1 exhibits antibacterial activity in the microtiter assay described above.
The activity of the compounds of the present invention also may be assessed in
accord with Steers replicator technique which ié a standard in vitro bacterial testing method -
described by Steers et al., Antibiotics and Chemotherapy 1959, 9, 307.
The in vivo activity of the compounds of the present invention can be determined by
30 conventional animal protection studies well known to those skilled in the art, usually carried out
in rodents. According to one in vivo model, compounds are evaluated for efficacy in mouse

models of acute bacterial infection. An example of one such in vivo system is provided as
foliows. Mice (CF1 mixed sex mice; 18-20 g) are allotted to cages upon their arrival, and
allowed to acclimate 1-2 days before being placed in a study. The acute infection is produced
35 by intraperitoneal inoculation of bacteria (Staphylococcus aureus strain 01A1095) suspended
in 5% sterile hog gastric mucin. The inoculum is prepared by: growing the culture overnight at

37°C on blood agar, harvesting the resulting surface growth with sterile brain heart infusion
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25  weight per day (mg/kg/day) to about 200 mg/kg/day in single or divided doses (i.e., from 1 to 4
doses per day), although variations will necessarily occur depending upon the species, weight
and condition of the subject being treated and the particular route of administration chosen.
However, a dosage level that is in the range of about 3 mg/kg/day to about 60 mg/kg/day is
most desirably employed. Variations may nevertheless occur depending upon the species of

30  mammal, fish or bird being freated and its individual response to said medicament, as well as
on the type of pharmaceutical formulation chosen and the time period and interval at which such
administration is carried out. In some instances, dosage levels below the lower limit of the
aforesaid range may 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

35  divided into several small doses for administration throughout the day.

The active compounds may be administered alone or in combination with
pharmaceutically acceptable carriers or diluents by the routes previously indicated, and such
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30  under sterile conditions is readily accomplished by standard pharmaceutical techniques known
to those skilled in the art. ' :
Additionally, it is also possible to administer the active compounds of the present
invention topically and this may be done by way of creams, jellies, gels, pastes, patches,
ointments and the like, in accordance with standard pharmaceutical practice.
35 For administration to animals other than humans, such as cattle or domestic animals,

the active compounds may be administered in the feed of the animals or orally as a drench.

composition.



For parenteral admi nistration, solutions of an active conpound in either
sésane or peanut oil or in aquegusethanol: or propylene glycol may be

enpl oyed. W@/39793a cycl odextrin 25 derivative such as R- cy% ”ﬁ

sul fobutyl ether, sodiumsalt (see United &tates patent 5,134,127) may al so
be advant ageous. The aqueous sol utions should be suitably buffered if
necessary and the liquid diluent first rendered isotonic. These agueous
solutions are suitable for;intravenous injection:purposes. The oily

solutions are sui gl &t.&&eomd%hﬁ&aﬁsy %Iéb% adnlifktérad s el Bfm %ﬂﬁpo%was WWeRBROUS
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adm ni ster t ?e gf?a@)ﬁlﬁ’eor?)%@%@g?ho% the present invention topically and

this may be j ellies, gels, pastes, patches,
oi ntnents 5and t he nevastwequmaewp e @lso ke cPUPRWit solublgrpalymerscas: erggiable drug
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anfl I00|t K9| Yf0| ic %bcbresléﬁd e Qﬂ‘gﬁtﬁe@?@é&iﬁé@aﬁj e)EHPrlllpW‘BGduhQPfé/p Brtiéﬁdr@ i d,
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B oser | 1 nked SEr PR ESRARTE e B RBYPUPRE 08 Bferkien Edreens piarh BLemge
preparing varenmesatyra aihivh dsalemperaturewithirothe tange sf ablotiteteeSspeci f i ¢ amount  of

active cggpound are known, or wll be ap 4to 15 those skilled in this
art. For exanpl es, see Rem ngton's Pharn&% SC|ences Mack )

Publ i shi ng Conpany2 Yrpropie; p 2
is further deaﬁhyda@dsranﬂyuemwwfa anmoimxamaﬂs@&b(@msdlmdgylcarbamgyl)-

propenyl)-phenyl ester

To a solution of 3-(4-(5-(1-(3-chloro-benzyloxy-E-imino)-ethyl)-3,4-dihydroxy-

25  tetrahydro-furan-2-yloxy)-3-hydroxy-phenyl)-2-methyl-N-(4,6,7-trihydroxy-hexahydro-
benzo(1,3)dioxol-5-yl)-acrylamide (245 ing, 0.376 mmol) in 1.5 mL of tetrahydrofuran was
added 21 mg of sodium hydride 60% oil dispersion (0.436 mmol). The mixture was stirred at -
5°C under nitrogen for 10 minutes. Trimethylacetyl chioride (66 pL, 0.527 mmol) was added at-
-56°C. The solution was stirred at —5°C for 1.5 hours. The solvent was evaporated and the

30  residue was chromatographed on SiO, (20% MeOH-CH,Cl,) to give 151 mg of the title
compound; MS m/e 735 (M+).

35 EXAMPLE 2



exanpl es described below. In the preparations and exanples, "rt" nmeans rogm
or anbient tenperature which is a tenperature within the range: of about

20- 25C. %“EOK%LE 1 2, 2-di met hyl - propi oni ¢ aci d PCT/IB00/01390
2-(5-(1-(3-chl oro- benzyl oxy- E-i m no)-ethyl ) - 3, 4-di hydr oxy-

t et rahydro-furan-2-yloxy)-5-(2-(4,6, 7-tri hydroxy-hexahydr o-benzo( 1, 3) di oxol
-5-yl carbanoyl ) - propenyl)-phenyl ester To a sol ution of
3-(4-(5-(1-(3-chloro-benzyl oxy- E-i mi no)-ethyl)-3, 4-di hydroxy- 25

t et r ahydr o- f ur anpgosphoric acid dlbenzyl-(z-(s-(1-(3-chloro—benzyloxy-E-lmmo)-ethyl)-s 4-dahydroxy—

yl oxy) - 3- hydr ox [T ; 6, (-1 drox1y gexzi\

D
"benzo(1, 3) aleRy dro fﬂrw&ﬁoxy)—»— £ -tpibyHFoxy-hex EDamovl

t et r ahydr of @@Mbenm@sled 21 ny of sodi um. hydrl de 60% oi | di spersion
(0.436 mol ). Th? Q‘s&’i&tléh%f 55(’6 H éh%% Bén 1o)§FE h'ﬁlﬁ’cﬁf ttﬂl)lsf n x?-f 10 .

m nutes. Tri rreth aceg%/ or| %‘?‘?{ %@% -5C. The
sol uti or? \A,at;trglfypqufg@n y‘°x5)C?' F‘G’lmxi‘ e'WB 3r’§ethy|'ﬁ'e(4§3 rygroxyAexadBor at ed and
the 30 resi Momlasdnmr@ﬂaa@garmphedom Git 522minal) Mo2VialCbf téirdh@irafran vag dded 151 g
gg 0} gi 315:9:)t | g _BLQ‘I %ﬁg%%%ﬁydg e écbl’/ donl d%pergi )The?’sglul‘:bml\éplsllzrre% aY\Q%P f104 g’ %Yn%ﬁas Pﬁ?&l’ /1
~di benzyl - ( 2thgstefraben@y pyrbpiosphiteri 330! rao P-265 miriol wps addeg Theamixtues wasdiimsdfor

t gt r ?Qg ?[3 g ) H&ﬁé‘ BHn¥ b@%yadeéa&@mé ﬂwxﬁxgwésféxhé{&édwlm éﬂ@«Ké&%ﬁéﬁH Phdsgaiidyed) di oxal
- y : .

no rope 0 a sol ut
32 (e (olq 1 v e B Rt prspodery Tisyesidadyfes SelfalPglisnionizon
t et r ahydr o- Me@ECHEN) togiye 52B3mdgfdinedtitiy cprhyapd; M2miEsi hyW+)N- (4, 6, 7-t ri hydr oxy- he
xahydro- benzo(1, 3)di oxol -5-yl)-acrylamde (100 ng, 0.154 mmol) in 2 nL of
tetrahydrofuran was added 8.6 ng of sodium hEdI‘I de 60% oi |l dispersion. The
solution was stirred at O0C for 5 mi nut &XAMRUES t hen tetrabenzyl
pyrophosphat e ( 18RbspRpric0.adli5 momk-(2- (MS(3aﬂrd&1;benﬂm(ym-Mm)-ethws Agitihydnogd f or
2 hours15 Brfe 51 \A{%% ﬁlg - -2-5'%7% X -f- )i g' élgé(rho pcetate.
The organlwp-aﬁfer—}%—vv;&—@ﬁ%é—v‘v-a& A d—evapordat ed. s

chr omat ogr apiRRenydrghexyester> 09,  MeOH CH2CI 2) to give 52 ng of the title
conmpound; M5 W AIsbiufidvi+pf. pHospidrt acid dberapis(s-a (a@hldro-benzyloxy-E—lmmo) ethyl)-

Lot rahyar o-+FRRE S Py iEdss 2 hare Al st gl oqéﬁéi""‘z*%% : oxo}

-5-yl car banﬂ%ﬂft)amoplﬂ'af?@ﬁM))PhWQr?;‘ley (95418 - m m%%ﬁﬁ%mgmﬁaéwﬁ?heéa
ﬂ' 3enzyic¥ ( t2<2(15mga;) érﬁreshhg)ms baBdih @K Yalboh Wad§tilre@ Uhder hitrogandorcR0i hours. The
ydroxy-tetra ro-

6, 7-tri hy dr'&e 'P]@kx&m/\ﬁ?s lltgg%&\ﬁg Cgllt% awd(%}%[for%ted The residue was chromatographed

on reversed phase SiO. (30% methanol/water) to give 63 mg of the titie compound; MS m/e 731 -
(M+). '



yl car banoyl ) - propenygm D \ (95 ng, 0.105 mmol) and 168 ng of
1,’4-cyclo ﬂ Eﬂm ﬂﬂm“ 95 mg 10% pal | adi um on g,

stirred un 6%% osrs* The reaction mxture was @P/toye?gd

t hr ough Oellte and evaporated. The residue26xas chronmat ographed on reversed
phase S102 (30% net hanol /water) to give 63 ng of the title conpound; M5 W
731 (MF). WD 01/30793 | L1bELLE Brerr r~ibtr 1 1l PCTIHIBOO 01390 1111111
L MS -20- CLAIMS 1. A conpound of the fornmula R3.; (CH2) O XO N OH (CH2
Ya O CH3 YD 0HOO OR?2 OH R HO SLAMSa pharmaceutlcally accept abl e
salt or solvate thereof;s @bet@fb,%,_{pa or 1; bisO, 1,20r3; Rl is hydrogen
or hydroxy; R2 is nethyl; 10 Is (C6-C10) aryl optlonally substituted by
one to three groups |ndependently sel ected from hydrogen, hal o,

(C, -Co6) al koxy, am no, (Cl Co6) al kyl am no, ((Cl-C6)al kyl)2am no, nitro, (Cl-
'C6) al koxy, (Cl-C8)al lR)xyC(O) (C1-Co) al kyl am noC(O), (C6-Cl10)aryl,

(C2-C9) het erocycl oal k|y| (C2-Cg) heteroaryl or (Cl-C6)al kyl optionally
substituted by one ( OH2 hree fluoro; Xis (R40)2P(O -, (RAO S(O6_,
(C6-Cl0)aryl C(O, (59) heteroaryl C(O), (C2- 18 C9) het er ocycl oal kyl C(O,
(R7) 2N( CHR5) C( O) -, R6pyE] di niu C6)acy| (R8$ ( C198k) acyl ,

(C1-C6) acyl, (GC6-Clo) arﬂl (C1- C3raty %oar (C C3) acyl and
(C2- C9) heterocycl oal kyQH;1), C3) acyl >

: l

|Y o o HO :
) OH
R
i R
HO
5 or a pharmaceutically acceptable salt or solvate thereof; wherein
aisOor1;
bis0,1,2o0r3;
R' is hydrogen or hydroxy;
R?is methyl;
10 R®is (Cs-Cio)aryl optionally substituted by one to three groups independently selected

from hydrogen, halo, (C4-Ce)alkoxy, amino, (C;-Ce)alkylamino, ((C4-Cg)alkyl),amino, nitro, (C,-
Ce)alkoxy, (C4-Ceg)alkoxyC(O), (C4-Cs)alkylaminoC(O), (Ce-Cro)aryl, (Cz-Cg)heterocycioalkyl,
(C2-Cs)heteroaryl or (C4-Cg)alkyl optionally substituted by one to three fluoro;

X is (R'O}P(O), (R'O)S(O)— (Ce-Cio)arylC(O), (CyCo)netercaryiC(O), (Co-

15 Cy)heterocycioalkylC(O), (R).N(CHR®)C(O)-, R°pyridinium(C,-Cg)acyl, (R®)sN*(Ci-Cg)acyl,
(C4-Ceg)acyl, (Ce-C1o)aryl(C1-Cs)acyl, (C2-Cy)heteroaryl(C,-Cs)acyl and (Cz-
Cy)heterocycloalkyl(C4-Cs)acyl;

whereinnis 1 or 2;

_ R*is hydrogen, (C,-Cs)alkyl, (Ce-Cio)aryl or an alkaline metal;

20 R® is hydrogen, (C;-Ceg)alkyl optionally substituted by hydroxy, aminoC(O)-, thio,
methylthio, carboxy or amino; (Cg-Cio)aryl optionally substituted by hydroxy; or (Co-
Co)heteroaryl;

R® is hydrogen, halo, nitro, amino, (C,-Cg)alkylamino, ((C4-Cs)alkyl),amino, hydroxy,
(C+-Ce)alkoxy, (C,-Cg)alkyoxyC(O) or (C4-Ce)alkylaminoC(O);
25 R’ is hydrogen, (C1-Ce)alkyl, (Cs-Cio)aryl or (Cg-Cig)aryl(C4-Ce)alkyl;
R® is hydrogen or (C-Cg)alkyl;



Iannls or | S ( Cl-C5) al kyl, (C6-C,a)aryl or an
al kal i n m“l “I H; , Cl 06) al kyl optlonal uted b
hydroxy, 5‘%@3& ﬂ“l I E "ﬂ |t hi o, carboxy or am nok’ ’{W %oaryl y
optionally subst i t'ut &d ydroxy, or {2@2- C9) heteroaryl; R6 is hydrogen,
hal o, nitro, am no, (Cl- C6) al kyl am no, ((C1-C6)al kyl )2am' no, hydroxy,

(C1-Co) al koxy, (Ci1-Co6)al kyoxyC(O or (Cl-C6)al kylamnoC(O; 25 R7 is

hydr ogen, (Cl-C6)al kyl, (C6-C,0)aryl or (C6-Clo)aryl (Cl-C6)alkyl; R8 i
hydrogen or (Cl¥GSCHIokM ; WO 01/ 30793 111121221 222222 by rerer e

I
PCT/ 1 BOO 0" 1390?5%%%(0&%42‘%#% gdmgenz (é{scﬁéﬁmg,rmg_b MZ wher ei n 2 .

R1
I s hydrogen t'he proviso that when Y i
CH ais 1; andW%NhﬁPNY@ﬁ?abW%!b ls a\ﬁn ANd is nitrogen, ais zero. 5 2.
conpound accor dinigthe @révisaitiit whentig itiogenY aiiszerd.t rogen, a is zero,, Z is

db 1. 3. .
ﬁ?é?g;‘ygnx i SI ?&40) Zé(é)mcp% (Pgﬁgrdﬁigctﬁ;cgérwﬁglé%ﬂ\g%ling?(%%ﬂr g@?rf'isnzéﬁ} z%

conpound -acxgenamdp d- cl ai m 2, wherein R is hydrogen, X is (R40)2P(O) 10
and R4 is hydr ogen Ol @Hﬁ@udd”&cé@nﬁ@b ci@im A whersornE ngeey, K B qRIO),REORI M 2

wherein X is cyl or (R4OSO wherein nis 2 and R4
i s hydrogeﬁ”‘b? g%%ﬁ’qeﬁér%ﬁ?ﬁ?meéﬁ A conpound ZB.C((io?’dl ng to claim 1, wherein
Yis CH ais 14 Z i % coxpoew,ackordisg tozimiro 2, Wherein ﬁQISO))@t@Q@)-X'arﬁB‘qka(‘Pk :
hydr O%ﬁ OEn@#‘k@h&d?@geﬂ%Fékalméﬁe%l A conpound according to clai m 1 wher ein
I's oxygen, b | zeroandxlng_Tg acyl'
(R40)S(O) " \Ahef\e?qmpﬁundsa%w&wa toA1a[, 2| WNEFy &S vrﬁrnwgr(ﬁh . 8. A
corrpound amf‘oosiom,g wieerdn Ris'® ahd RMsahyearopersariatkaitrempsaind i s sel ect ed from t he -

group consistin
mono- ( 2- (5- ( 1 chI é%g"‘genzpaiwra'ggza’cd'aqm WS S AR Ty ar e b e

t et r ahydr oZﬁFfe'r?fa'ﬁ@%P&)y')angR{Eh(/ °@"7Qf?ﬂk?'ﬁ'9me%y hexahydr o- benzo( 1, 3) di oxol
-5-yl cag banoyl ) 7. pr opeRibeunalzeeorting Bdi=ih 1, wherein Y is CH, a is 1, Z is oxygen, b is -
zero and X is R°pyridinium(C4-Cs)acyl or (R*0)S(O).—, wherein n is 2 and R* is hydrogen or
alkaline metal. : .
8. A compound according to claim 1, wherein said compound is selected from

S
I

s
A

the group consisting of: - _ .
20 Phosphoric acid mono-(2-(5-(1 -(3-chIoro—behzyloxy—Z-imino)—ethyl)-3,4-dihydr'oxy-
tetrahydrq-furan-2-yloxy)-5-(2—(4,6,7-trihydroxy-hexahydro-benzo(1 ,3)dioxol-5-yicarbamoyl)-
propeny!)-phenyl) ester; _ :
Phosphoric  acid  mono-(2-(5-(1-(3-chloro-4-fluoro-benzyloxy-E-imino)-ethyl)-3.4-
dihydroxy-tetrahydro-furan-2-yloxy)-5-(2-(4,6,7-trinydroxy-hexahydro-benzo(1 3)d|oxol-5-
25  yicarbamoyl)-propenyl)- phenyl) ester; :
Phosphoric  acid mono-(2-(5-(1- (3-chloro-benzyloxy-E-imino)oethyl)-4-hydroxy-
' tetrahydro-furan-2-yloxy)-5-(2-(4,6,7-trihydroxy-hexahydro-benzo(1, 3)d|oxol-5-ylcarbamoyl)-
propenyl)-phenyl) ester; -
Phosphoric acid mono-(2-(5-(1-(3-ﬂuoro-benzyloxy—E-imino)—ethyl)-4-hydroxy-
30 tetrahydro-furan-2-yloxy)-5-(2-(4,6,7-trihydroxy—hexahydro-benzo(1,3)dioxol-5-ylcarbamoyl)-
propenyl)-phenyl) ester; ' | :
Phosphoric acid mono-(2-(5-(3-(2-chloro-4-fluoro-phenoxy)-1-methyl-propenyl)-3,4-
_ dlhydroxy-tetrahydrofuran-2-yloxy)—5—(2 (4,6,7-trihydroxy-hexahydro-benzo(1, 3)d|oxol -5-
ylcarbamoyl)-propenyl)-phenyl) ester; and
35 Phosphoric acid  mono-(2-(5-(3-(2-chloro-4-fluoro-phenoxy)-1 -methyl-propenyi)-4-
_ hydroxy—tetrahydrofuran-2-yloxy)-5-(2-(4,6,7-trihydroxy-hexahydro-benzo(‘l ,3)dioxol-5-
ylcarbamoyl)-propenyl)-phenyl) ester.



Phosphoric acid

mono- (2-(5-(1-(3-ch onxy E-|n1no) et hyl) -

di hydr oxy Q¢ F%’dr(lmulmtl I“i”ml -(2-(4,6, 7-tri hydroxy- ﬁgmﬂlﬂ?“benzo(
1, 3) di-oxol -5- 25 yl cdrb&moyl )% propényl ) - phenyl ). ester; Phosphoric acid
mono- ( 2- (5- (1- ( 3- chl or o- benzyl oxy- E-i m no) - et hyl ) - 4- hydroxy-

t et rahydro-furan-2-yl oxy)-5-(2-(4, 6, 7-tri hydr oxy- hexahydr o- benzo( 1, 3) di oxol
-5-yl carbanoyl ) - propenyl ).-phenyl) ester; Phosphori.c acid

nmono- (2- (5- (1-(3- féunbﬁhrhamméammd%smm faahe%mﬂehr&afnédt@ﬁaﬂynfe&en a protozoal

LS T ot by ipeioty & LURAGer Ry 4 < péviafe WAL oA rocton. i o mannal”
mono- ( 2- ( 5- ( 3fshordirt! whigh gorhprises OiWDbO?Uy-qfemwoupﬂQﬁpe:nmb9ur@ ol claim 1 and

di hydr oxy- tetg g5&$ m%emgggggﬂé.(Z (4,6, 7-tri hydroxy- hexahydro-benzo(1
, 3) di oxol - arbannaﬁg $ro% Hﬁﬁ%ﬁghen I ester; and 35 Phosphoric acid
mono- (2-( E? ( 3 (2- cHi-dt Pifise t5ighinf °"H%t3rﬂf?t°fﬂab'ﬂ@ﬁﬂﬂn) org Laisorder

hydr oxy-t et r alelatiddd abagteri2t mfection)or & -plalozpdl irGection, lin & yrammay, fikie oabiywideroenzo( 1, 3

) di oxol -5- vyl =

Satas o) AR 56“‘?%‘#‘%’“@%%88’?@?”@% P {F @e)é?s&%@oeﬁgawé%#é%é ! cal
conmposi tion fMPPYE Afc8IM hent 04: 6 bacterial infection, a protozoal
infection, or a disorder related to a bacteri al infection or a pr ot ozoal
infection, in a manmal, fish, or bird which conprises a therapeutically
effective anount of a conpound of claiml|l and a pharmaceutically
acceptable carrier. 5 10. A nethod of treating a bacterial infection, a
protozoal infection, or a disorder related to a bacterial infection or a
protozoal infection, in a mamual, fish, or bird which conprises

adm nistering to said mammal, fish or bird a therapeutically effective
anount of a conpound of claiml.



