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COVPCSI TI ONS AND USES *166166* CROSS REFERENCE Thi s application [ rHs
priority under Title 35, United States Code 119(e) from Provisional 5
Application Serial No. 60/255,628, filed Decenber 14, 2000. FIELD OF THE

| NVENTI ON WOD248143 ect i nvention relates to novel antini @CoRisel4886npounds,
their conpositions and their uses. 10 BACKGROUND The chem cal and nedi cal
|iterature describes conpounds that are said to be antimc

capabl e of destroying or suppressing the growth or repr oduymmmmlmlmmulm

m croorgani sms, such as bacteria. For exanple, such antibacterjgls and

ot her anti m crob, peutics, and
Ant i bacteri al %ﬂlﬁﬂ?ﬁ%B?fé%%{&%ﬁ?§%&c@%@s&gﬁépggﬁpﬁﬁl%z) and 15
E. Gale et al., The Mol ecular Basis of Antibiotic Action 2d edition (1981).
The mechani sm of action of theseCRDSS REEERENGES vary. However, they are
general |y Thésl apphicatiort claifngl pridrity mnden Tittee350 Unitedr Statexf Cidael 19(e) fra PAgyisiayls: by

i nhi bi tigng n i r altering cell wall

per rreabl i t‘%’g %mweha%l%f gdri:g%fsoﬁfwbece&% rﬁészlazo or by inhibiting synthesis
of nucleic aci ds For exarrpl e, beta-lactam antibacterials act through

inhibiting the 20 essential pefiEbldd RPNVENRHNPr Ot ei ns (PBPs) in bacteria,
whi ch are respon5| ble for cell walT “synthesis.” As anot her exanple,

qui nol ones act ,Thgsubjsshigyentiop ESEP”E to paye}; %H@ﬁ?@i%@@?ﬁéﬁé@ﬁs“@tmm andt hys
preventi ngtmdne;sé:sel | fromreplicating. The pharnacol ogi cal characteristics
of antigicrobials, and their suit any given clinical use, vary.
For exaﬁ}) the classes of anti mﬁé@%@iﬁéand menbers within a class) may
25 vary in 1) tThe themical and mvﬁcaeﬁtﬁﬂammsoﬁgﬁicﬁlﬁﬂouﬁﬂsE}faed’reﬁid tb}é@&ﬁmﬂioblal

m. cr obi.al

m cr oor gani, suscept i

fesi st ance 1§ggdpé3%2 ?tt (QSroynﬁ%or st I'CSF% OWEhh%Feg&Q?%C 18% 9{' IB.IgI'OOl‘g?PéﬁIPS Sélcl’t Bei r

bi oavai | abibkgt¢rip. Favlexpinplelisadhrantihattedals anA(othamttungtoyl,als gel degtibadrin @ftitsistics,
appropri at yaRbhHAekRE i Ar(t8£cter19f[£h§£tf %@bﬁs@sgé%ﬁw Gkagso?t éﬁité’refbs’i')l 'fa' cal
situation re U|res anal ysi s 0 nany actors, 1nc type' o

or gani s'fh i ﬁv Pl &fcpl» Ehgdolesyl iqe 74 witop Fi88Don, the | ocation of
the infection tmge n@thabiemtdr Q%@dOM$e%b&Etemwem%%sthey are generally

believed to function in one or more of the following ways: by inhibiting cell wall synthesis or

repair; by altering cell wall permeability; by inhibiting protein synthesis; or by inhibiting
synthesis of nucleic acids. For example, beta-lactam antibacterials act through inhibiting the
20  essential penicillin binding proteins (PBPs) in bacteria, which are responsible for cell wall
synthesis. As another example, quinolones act, at least in part, by inhibiting synthesis of DNA,
thus preventing the cell from replicating.
The pharmacological characteristics of antimicrobials, and their suitability for any given
clinical use, vary. For example, the classes of antimicrobials (and members within a class) may
25  vary in 1) their relative efficacy against different types of microorganisms, 2) their susceptibility
to development of microbial resistance and 3) their pharmacological characteristics, such as their
bioavailability and biodistribution. Accordingly, selection of an appropriate antibacterial (or
other antimicrobial) in a given clinical situation requires analysis of many factors, including the
type of organism involved, the desired method of administration, the location of the infection to
30  be treated and other considerations.
However, many such attempts to produce improved antimicrobials yield equivocal results.
Indeed, few antimicrobials are produced that are truly clinically-acceptable in terms of their

spectrum of antimicrobial activity, avoidance of microbial resistance, and pharmacology. Thus
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However, nany such attenpts to produce inproved antim crobials y él gu
equi vocal results. |Indeed, few antim crobials are produced that Wﬁq5y
clinically-acceptable in ternms of their spectrumof antim crobial

activity, avoidance of mcrobial resistance, and pharnmacology. Thus 1 1 3
JUN 2005 WYOO2A84343 PCT/ USOL/ 48535 there is a continui RETABEMSSHr broad
spectrum antim crobials, which are effective against resistant m crobes.
Sone 1,4-dihydroquino|one, napht hyri dine or related heterocyclic noieties
are known in the art to have antimcrobial activity and are described in
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Agents and Chemother., Vol. 28, p. 581 (1985); G Kl opman et al .
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1- Ami noet h}l—-ﬁ%%%‘-é‘ fld %yP% 1%.‘{8&3@%@ 800 I Domagglagtiaky I Med. Shem o Kolpds Bncy and
i In Vi vgy Ef fobr guogs); T.JRAosamd .al.Cheded, Civéel, VoBG.ﬂ pplslzig?ﬂ)s@?i Kobéh%3 1, 1. lagen et
al ., "Synthesis nt W I nol ones ntai ning a
7-13- (1 20@%‘%"61?%&9%@&(@?}%1 Lﬁgﬁﬂf% F‘oﬁl ylipn Wﬁé’i"y&b@tﬁ?ﬁ %@W"i‘%e
Agent s 14 t AnEbectelitle n$truOuel andA&stttllva"t A m aw, Siotle3s5Epf ee’-20P0tt &2y;i mldt, J.
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49 52 4957 %63( a fl Antlbaﬁmwcgw&anr%e%(zmnolones Contauung a 7-[3- (1-
20  Amino-1-methylethyl)-1-pyrrolidinyl] Moiety. Gram Positive Agents with Excellent Oral

Activity and Low Side-Effect Potential", J. Med. Chem. Vol. 37, pp- 733-738 (1994); V.
Cecchetti et al., "Studies on 6-Aminoquinolines: Synthesis and Antibacterial Bvaluation of 6-
Amino-8-methylquinolones”, J. Med. Chem., Vol. 39, pp. 436-445 (1996); V. Cecchetti et al.,
"Potent 6-Desflucro-8-methylquinolones as New Lead Compounds in Antibacterial
25  Chemotherapy", J. Med. Chem., Vol. 39, pp. 4952-4957 (1996); Hong et al., "Novel 5-Amino-6-
methylquinolone Antibacterials: a New Class of Non-6-fluoroquinolones”, Bioorg. of Med.
Chem. Let., Vol. 7, pp. 1875-1878 (1997); U.S. Pat. No. 4,844,902 to Grohe on July 4, 1989; U.S.
Pat. No. 5,072,001 to Hagen & Suto on Dec. 10, 1991; U. S. Pat. No. 5,328,908 to Demuth &
White on July 12, 1994; U. S. Pat. No. 5,457,104 to Bartel et al. on Oct. 10, 1995; U.S. Pat. No.
30 5,556,979 to Philipps et al. on Sept. 17, 1996; European Patent Appl. 572,259 of Ube Ind. pub.
Dec. 1, 1993; European Patent Appl. 775,702 of Toyama Chem. Co. pub. May 28, 1997; Japanese
Patent Pub. 62/255,482 of Kyorin Pharm. Co. pub. Mar. 1, 1995. Additionally, there is a small
body of literature describing 2-pyridones, including: Buropean Patent Application No. 308,019 to
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target of the antibiotic via mutation and genetic recombination (e.g., penicillin-resistance in

Neiserria gonorrhoeae); and acquisition of a readily transferable gene from an external source to
create a resistant target (e.g., methicillin-resistance in Staphylococcus aureus). There are certain
Gram positive pathogens, such as vancomycin-resistant Enterococcus faecium, which are resistant

25  to virtually all commercially available antibiotics.
Hence, existing antibacterials have limited capacity in overcoming the threat of resistance.

Thus it would be advantageous to provide compounds with useful properties that can be used

against resistant microbes.
SUMMARY OF THE INVENTION
30 Applicants have found a novel series of 2-pyridone compounds that are effective against

resistant microbes. In particular, the invention relates to compounds having a structure according

to Formula ()



Nei serria gonorrhoeae); and acquisition of a readily transfer abl? gene from
an external source to create a resistant target (e.g., 3" JUN 2005
methicillin-resistance in Staphyl ococcus aureus). There are certain G am
positive pathaogens, such as vancomyci n-resistant Enterococcus faecium
which are MesP884ht 25 to virtually all commercial ly aPgIIUSHI4853s
antibiotics. Hence, existing antibacterials have limted capacity in
overcom ng the threat of resistance. Thus it would be advantageous to
provi de conmpounds with useful properties that can be used agai nst

resi stant m crobes. SUMVARY OF THE | NVENTI ON 30 Applicants have found a
novel series of 2-pyridone conpoungd tlmt ape effective against resistant
m crobes. In particular, the igvention]|felafes to conpounds having a
structure according to Formnul 2005 WO 02/ 48143

PCT/ US01/ 48535 (1) wherein: | s selected fromC3 to about C6
cycl oal kyl, C4 to about C6 h 2l ower al kyl, |ower alkene, a
6- menbered aryl, and a 6-ne red eteroaryB; 5 (2) R2 is hydrogen; (3) R3
is selected from hydrogen and hydrR§<y; K14) R5 i&)sel ected from hydrogen,
hydr oxy, am no, halo, |ower alkyl, |ower alkene,“and |ower alkoxy; (5) R6
i s sel ect ed™%®Bm hydr ogen, hydroxy, aninocarbonyl, cyano, C to about C4
al kyl, 10 and ROjsabedida ot ek ket VA ieties
bei ng unsubs{ti %ﬁitged or substi t%t ed w%éyfkﬁg%h’l@%%ag%‘%% %ﬁe#&?ﬁ&a@?, or in
the case of net hyl loyer aiyh{dwer alkepe. ia Grveembsgredarilsanil & Giredibasked Hetecnagy;ny dr oxy or
one am Bo NnDi et ypy RG) hfdfogks Sel ected fromR9O N N R10>I Ro Ro d an

(3) R’is selected from hydrogen and hydroxy;
4) R’ is selected from hydrogen, hydroxy, amino, halo, lower alkyl, lower alkene, and
lower alkoxy;
(5) R®is selected from hydrogen, hydroxy, aminocarbonyl, cyano, C1 to about Cy4 alkyl,
10 and Cj to about Cy4 alkene; all such alkyl and alkene moieties being unsubstituted or
substituted with from 1 to about 3 fluoro, or in the case of methyl or ethyl,

optionally substituted with one hydroxy or one amino moiety;
(6) R’is selected from

. R9

9
R R N
1 10 10
R R amd R

15 wherein
(2) R’ is (i) amino which is attached to a ring carbon of R’ which is not adjacent to
the ring nitrogen of R’, the amino being unsubstituted or substituted with one or
two Cp to about C3 alkyl; or (ii) aminoalkyl which is attached to any ring
carbon of R’ and is Cy to about C3 alkyl substituted with one amino, the amino
20 being unsubstituted or substituted with one or two Cj to about Cj alkyl; and
(b) R represents the moieties on R other than R® and each R is independently
selected from ﬁydrogen, Cj to about Cy4 alkyl, C; to about Cg alkene, and a C3
to about Cg fused or spirocycle alkyl ring; all alkyl, alkene and cyclic R



15 wherein 20 (a) RO is (i) amno which is attached to a ring carbon of R7
which is not adjacent to the ring nitrogen of R7, the ami no beinY3 JUN 2006
unsubstituted or substituted with one or tw Cl to about C3 alkyl; or (i11)
am noal kyl _whi ch is attached to any ring carbon of R7 | t-o about
C3 al kyl AP Bt ed with one anino, the anino bei ng uﬁ%@ﬁ“gﬁf ed or
substituted with one or two Cl to about C3 alkyl; and (b) R10 represents
the noieties on R7 other than RO and each RLO is independently selected
from hydrogen, Cl to about C4 al kyI C2 to about C6 al kene, and a C3 to
about C6 fused or spirocycle alk al kene and cyclic R 4

ring; .all k
1 3 JUN 2005 WD 02/ 4g99ieieppeing wg M‘M SphstitRted &é‘glbz&}ﬁﬁmﬂn%ﬁ'ﬁglfﬁ%”l}ttgd or
substituted wth one daygBansyroMoiendst dhdf rom 1 to about 3 fluoro noieties;
and (7) R8 is selegted fr halo, . O to Lo about C2
al l cyl t hi o, C@t l%ﬁﬂfﬁtfg&mg’fdﬂﬁl t&ﬁtﬁm? x&%é‘f‘l@bm’t@/ agg%‘ﬁ? Rs and Rl can
join to forma 6-] %(ﬁg Jgﬂk}qmqmlmen@dgg where R2, R3, R5, R6 and R7
are as described i an optical 1soner, dlastereoner or enantlbner
t hereof 5 or @pﬁéamﬂdﬂeaﬂjo&ﬂb&m@mﬂbaxbﬂhetsedychcrmlay\mastlé,RoR R°and R’
bi ohydr ol yzabl e esaggesmbggq gg) or imde thereof. In addition, conpounds
i ncor porating 1 npounds”of the invention, or the use of conpounds of
t he i nvent prom cascattsem@rl digstoneommsr prapnantipmer thereyfrpa inhymasehicplsaseaptablersalbi al
conpounds, | SRs t , GEHaPihk&Dbrbdn THE
| NVENTI ON | h}%a% a“ﬁalg%gﬂ%e fi nfg{ %ﬁg&%ﬁgﬁ&?rmagg%%%ﬁ I st o@%ef |gn| tions
for terms QSQ‘HHHQWéPﬁhG npgnijpm, mrtée‘écp%mwe%nd%%%wewnﬁmw%wlfﬁ% hydr oxy
from ajgar persy dier AGiksbrétial Compolhds, hfe (6 cenjplatddnethendestioacyl groups incl ude
(for exanple) acetyl, fornyl, and propi onyI " Al kyI " is a saturated
hydr ocar bon chai n haV| ng 1 DESEHPTIONOMTHE INWENTIONf erably 1 to 10, nore
preferably 1 to 4 carbon atons. "Al kene" is a hydrocar bon chai n havi ng at
| east one L( pr efeamsdoll Pefimitignsione) car bon- carbon doubl e bond and having 2 to
15 carbon atons, preferably 2 to 10, nore preferably 2 to 4 carbon atons.
"Alkyne" is a hindicliowingévn lishefidefinitions fegtomes usaddsteinone

“Acyl” is a radical formed by removal of the hydroxy from a carboxylic acid (i.e., R-

15 C(=0)-). Preferred acyl groups include (for example) acetyl, formyl, and propionyl.

“Alkyl” is a saturated hydrocarbon chain having 1 to 15 carbon atoms, preferably 1 to 10,
more preferably 1 to 4 carbon atoms. “Alkene” is a hydrocarbon chain having at least one
(preferably only one) carbon-carbon double bond and having 2 to 15 carbon atoms, preferably 2
to 10, more preferably 2 to 4 carbon atoms. “Alkyne” is a hydrocarbon chain having at least one

20  (preferably only one) carbon-carbon triple bond and having 2 to 15 carbon atoms, preferably 2 to
10, more prefeﬁbly 2 to 4 carbon atoms. Alkyl, alkene and alkyne chains (referred to
collectively as “hydrocarbon chains”) may be straight or branched and may be unsubstituted or
substituted. Preferred branched alkyl, alkene and alkyne chains have one or two branches,

~ preferably one branch. Preferred chains are alkyl. Alkyl, alkene and alkyne hydrocarbon chains

25 each may be unsubstituted or substituted with from 1 to 4 substituents; when substituted,
preferred chains are mono-, di~, or tri-substituted. Alkyl, alkene and alkyne hydrocarbon chains
each may be substituted with halo, hydroxy, aryloxy (e.g., pbenoxy), heteroaryloxy, acyloxy (e.g.,
acetoxy), carboxy, aryl (e.g., pbenyl), beteroaryl, cycloalkyl, heterocycloatkyl, spirocycle, amino,
amido, acylamino, keto, thioketo, cyano, or any combination thereof. Preferred hydrocarbon

30  groups include methyl, ethyl, propyl, isopropyl, butyl, vinyl, allyl, butenyl, and

exomethylenyl.




20 (preferably only one) carbon-carbon triple bond and having 2 to 15
carbon atons, preferably 2 to 10, nore preferably 2 to 4 carbon lal o, 2005
Al kyl , al kene and al kyne chains (referred to collectively as "hydrocarbon
chai ns") be straight or branched and may be unsubstituted or
substitut ed’® B*8¥drred branched al kyl, al kene and al kyn®CIRBIS5Have one or
two branches, preferably one branch. Preferred chains are al kyl. Al kyl,

al kene and al kyne hydrocarbon chai ns 25 each nay be unsubstituted or
substituted with from1 to 4 substituents; when substituted, preferred
chains are mono-, di-, or tri-substituted. Al kyl, alkene and al kyne
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substituted,w n.am no, . al kyl am nqor di al, am n rou e.g., - NH2,
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ring. Aryl %todgsarbmetomsrinthy chg. Bicyclif aybtngdsiieyiclt kiag syiskihs whySine® ringdnocycl i c
aryl rings k t i ring. cyclic aryl rings are

al so refer raggq%% Hgsoféhﬁﬁg%ﬁqr“? n gl% alkﬂté{:}?%fe(r:écﬁcggfﬂ(%?iryr%\%fgrr%dolﬁfyﬁp%arry[8 8 to 17

car bon '8t orfSmPsect - abT-pemberedyingp fused toch Gatawfanenibared iegs: | Avgl.ringi magdiei ¢ ar y|

rings incl ugemkiong &%oss@Rd Wis BB 82 yubstifitht! g, ring is
aryl, cycl oal k or hes_t erocycl oakyl . I%rself ertgr(gldth imé c‘%?gmgaﬁl S%{r’%aﬁ%eg 15

conpri se S-Wlt%ﬁ/glﬁrcyaf‘Pnﬁ’H&eP@EPxY'i REROXY. ASwRp: tagylamino, @Ukyl, dheternabdrbdpadigfLr i ngs.
Aryl rings phedyl, BfloxylREdHS hitérodlISbx P cabhtyd ! Haloiled OmMhyliddedidQMhelerdaByiky, or _
substituents gglmbtmk;gonr%ngdf. ?r AL 1be Su uSdEaI tut ed a t Ellhal o] nc_arl[}l(e), nitro,
hydr oxy, carboxy, ‘am ne. -a #ﬁ’ﬁ? 1 rings suAfude panhil, 1qlyl, Aylylyand ghg K‘?//I [
20  most preferred aryl ring radical is phenyl. .
“Aryloxy” is an oxygen radical having an aryl substituent (i.e., -O-aryl). Preferred
aryloxy groups include (for example) phenoxy, napthyloxy, methoxyphenoxy, and
methylenedioxyphenoxy.
“Biohydrolyzable amides” are aminoacyl, acylamino, or other amides of the
25  compounds of the invention, where the amide does not essentially interfere, preferaBly does
not interfere, wit}{ the activity of the compound, or where the amide is readily converted in
vivo by a host to yield an active compound.
“Biohydrolyzable imides” are imides of compounds of the invention, where the imide
does not essentially interfere, preferably does not interfere, with the activity of the
30  compound, or where the imide is readily converted in vivo by a host to yield an active
compound. Preferred imides are hydroxyimides.
“Biohydrolyzable esters” are esters of compounds of the invention, where the ester does

not essentially interfere, preferably does not interfere, with the antimicrobial activity of the
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phenyl, aryl oxy, al koxy, heteroal kyl oxy, carbanyl, hal oal kyl, 5
nmet hyl enedi oxy, heteroaryl oxy, or any conbination thereof. Pr eferredJ ar%yp
rings include naphthyl, tolyl, xylyl, and phenyl. The 20 nost preferred
aryl ring radical is phenyl . "Aryloxy" is an oxygen radi cal having an
aryl subst YQWHBB3i e, -0-aryl). Preferred aryloxy gr EFeUSoHessisde (f or
exanpl e) phenoxy, napthyloxy, nmet hoxyphenoxy, and net hyl enedi oxyphenoxy.
"Bi ohydrol yzabl e am des" are am noacyl, acylam no, or other am des of the
25 compounds of the invention, where the am de does not essentially
interfere, preferably does not interfere, with the activity of the
conpound, oqommmrl,eortwhere&hﬂedter is gadibyaudivestedcio hest teeyield m active@mbyunéd Nasyt t o
yield an aGhiygusy i BB W SERAAA IR PILARS, 4 A0l TellS HnfigPOUNAS
of the invention, ere I m does not - essent fer
pref er abl y 46obpery |°ﬁt1‘8’r"91@1?ee8 1RBY hnqomraﬁétbwrfﬁrynceﬂ‘lermh)e i) e&mh@eludﬁd or
where the iBwée aik§l reBB@] |1dwes ORYRES-REY T Butald V@ucl?yasa a@&%&m%tﬂyly | Sl fyact i ve
ro

compoun Preferred imdes are hydr oxyi m des. e esters are

esters of EHPGH ‘?i’é’b@fmet&ﬁe Pi"ﬁk%‘ﬁ’fyfnéﬁkryl %@’r"éh!(l%e@iélteétﬁfsld@é@nﬂ gees égedent i al |y

interfere, gr eﬁtﬁ:ﬂﬂb}l Yandl O @SopRhlidyNt &3fefs BT GoweM hlRoxlyit9loRyalidyIm &;fc@m(ﬁl'ch agdivity
of the 6 1 R caI%on§ox g}% §143 bP [ US /4 535 corrsaun g’ﬁln ere the
ester is readi 13 convarredh RogYHEopyloRyey S OPrRRYY AT RONKI S o B e N

such ester s&llezxﬂlkkh ewers,i eholinveesterst andaﬂkﬂheﬂmmmhnﬂdl iesterk).(Sich Bataaifdrmdﬂ(ﬂlethyl

4,783, 443, J Eed to Johnston and Mobashery on Novenber 8, 1988

(| ncor por at ed y reference herein). Such esters include |ower alkyl
esters, 10 oner ac{arbooycligitiog? ensompsssss bethicyelamblylbad tagyk ynvistitry bs theseatrox yet hyl , 5
am nocar bongfedweehhy! , pival oyl oxymet hyl and pi val oyl oxyet hyl esters),

| actonyl esters (such_as phthalidyl and thiophthalidyl esters), |ower

al koxyacyl oxyal ké‘f’b‘(‘%lr éSrQ Uch as net hoxycarbonyl oxynet hyl ,

et hoxycar bony| oxggidayl»ans sitses mw&as&@wcewﬁ@ylcﬁeslwﬁmgs ar@hlgoxyal kyl
esters, chali ne es Ceo ﬁ%and al g%l acclyl am na estbers such as

acet am domStRyTe Yekafeg s arg 18(?69‘8 Iy rsﬁ”"r?g“r ZHed éicsl’é:é’é‘g Bsters-

cycl oal ¥yl l\éomdcyahwdyclndkﬂnhgspntamfmmm 3 te aRt Deacbon aieins, @&fbrdbgrfﬁizms to 7

" Car bonyl " ' m%/m the %é%l %Jylél}f: cyc;‘ as.l_k'\F| r{sn%g lécrm ain (i!ro 7 %]%;71 Iijon atoms,

hydrocarbon T ? | oa rrngs-a
preferably from 7 to 12 carbon atoms, in the ring. Preferred bicyclic cycloalkyl rings comprise

4-, 5-, 6- or 7-membered cycloalkyl rings fused to 5-, 6-, or 7-membered cycloalkyl rings.
Cycloalkyl rings may be unsubstituted or substituted with from 1 to 4 substituents on the ring.
20  Cycloalkyl may be substituted with halo, cyano, alkyl, heteroalkyl, haloalkyl, phenyl, keto,
hydroxy, carboxy, amino, acylamino, aryloxy, or heteroaryloxy, or any combination thereof.
Preferred cycioalkyl rings include cyclopropyl, cyclopentyl, and cyclohexyl.
“Halo” or “halogen” is fluoro, chloro, bromo or iodo. Preferred halo are fluoro, chloro
and bromo; more preferred typically are chloro and fluoro, especially fluoro.
25 “Haloalkyl” is a straight, branched, or cyclic hydrocarbon substituted with one or more
halo substituents. Preferred are Cy-C1o haloalkyls; more preferred are C1-Cg haloalkyls; still

more preferred still are C1-C3 haloalkyls. Preferred halo substituents are fluoro and chloro. The
most preferred haloalkyl is trifluoromethyl.
“Heteroatom™ is a nitrogen, sulfur, or oxygen atom. Groups containing more than one
30  heteroatom may contain different heteroatoms.
“Heteroalkyl” is a saturated or unsaturated chain containing carbon and at least one
heteroatom, wherein no two heteroatoms are adjacent. Heteroalkyl chains contain from 2 to 15

member atoms (carbon and heteroatoms) in the chain, preferably 2 to 10, more preferably 2 to 5.
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aromatic. Cycloal kyl rings are nonocyclic, or are fused, spiro, or béLﬁ@fg
bicyclic ring systens. 15 Monocyclic cycloal kyl rings contain fro 085
to about 9 carbon atons, preferably from3 to 7 carbon atons, in the ring.
Bicyclic c§ploalk rings contain from?7 to 17 carbon atons, preferably
from7 to é’@é?%%n atons, in the ring. Preferred bicyclPCd/u$0¥486¥l kyl rings
conprise 4-, 5-, 6- or 7-nenbered cycloal kyl rings fused to 5-, 6-, or

7- menber ed cycloalkyl rings. Cycloal kyl rings may be unsubstituted or
substituted with from1l to 4 substituents on the ring. 20 Cycl oal kyl nmay be
substituted with hal o, %yano al kyl , heteroal kyl, hal oal kyl, phenyl, keto,
hydr oxy, cdloh&5apleaAkery, hcﬂ*&lﬂfﬂn@r -Quhejsreply]) tailicdie pre rincudpd dnceteroaikyany

conbi nat i om&da&n@m&lams inyaa‘e%{nﬁ@@ oPBfﬁ'lcﬂa‘al I ¥ekerdbd E}%héd%{e}bqﬁ?d% P ARY!

cycl opentyl " or "halogen” iIs oro, bro
or iodo. béﬁ\ﬂgll" 6% 5b°‘§rbéa“f3]i‘ uB‘i“f?m’dc?ﬂ“’é‘?aB‘Yl "éﬁéF“B?t%DUnsﬁWa@d ;?Pteﬁoélhfled

typically anaﬁ ahlalor)mo:ea:mﬂonf ¢atkidh @oubRSKAAS @by ore ok @iofe. caﬁ»‘én—celfl%n(lﬁihl(%nds is a
strai ghtg

ydrocar bon s wi th one or nore
hal o subst it uen%i unsaﬂrat?de °é%fﬁ‘§pehal’fl b tﬁ’&l%ﬁﬁ%g}??";&s FgP% UPlec Py B ar e
Cl- C6 hal oa@kdisribly, ons tipdble bond ridetqroatifybchaimelmayt belunsubstientddl or@a)stlitade@aiﬂkﬂbzﬁl
Preferred i o,,.and chl or.o. The referred
hal oal kyl Pshglrb?[ﬁlgg%r %%gé;%éfu%gt&ﬁ%{h i © 1ot di5iof FgRiEmee u tﬁ’imn%'ér oxygen
atom G oupy®® ﬁ*!batilt\#PChgltthfWer %ﬂqé.rhabnlbyl BD, hxeltcewaaylwm hagtodotyaraglogly, f f er ent
het er oat OMgarboxyeh&lo@Rlik heteoatyl, Sc?élaméf Eler O cIHAS A \Agfoﬁ&c?ed afiig o %@&8{?& ai ni ng

carbon and at. 'east one ° het erdatom wherein no et eroat’o
adj acent. ﬁ@f‘@rlﬁﬁ’rw}(ﬁ%ﬁh‘iyﬁ%" BIGHY eAmpinptioathereof.o 15 nmenmber atons (carbon and

het er oat ons) i n“HdiRogyrakisnan RFogh®y ab Yortaidi aﬁbonr@&rﬁ's Q{defrgrﬁalbtd/al%utt go5 71
3 JUN 2005 WO 02/ 48143 PCTLHSC&/%8535 For ex al koxy (i - 0- al kyl

or -0-het eSECRYTY T 0870851 sPHFETY S dermpRpe g‘f &F J'éﬁei’()PI‘CYCIICI-%"cge?yétalF"r(yl

chai ns nay Mimogytlicahegpintaryd rrings aomtdbe dromPsteftes tedbdar anadiedr heker@abdiydnd have one
or two br Y-.one branch. Pref het eraal kyl .afe .

sat ur at ed. %%g@gtéﬁs 2’%62% [? {Jérrﬁd" s atomsh%\t/hg "o e]?1 Eﬁ%feéoaéyéf’%ﬁg%ﬁ? é%rﬁ doubl e
bonds &fid/ §rto bhwergher mpsepng&rabbrr&tg 42 member atops, én thorigs . BiSycBe bftevarglrings

unsat ur at eghchft ?1519@%'&)6!5%1{3?&\11? openﬁn% lfeyé%aﬂ'g HIPJ ﬁlﬁ %%gﬁrr}ggs zg'gle hétngogglsl bond,

nore preferably one doub al ns unsu tuted
or substi tﬁYCé‘a‘W R h?tFTG?MCE’aIW’o EFC@HBH“FXCE}EHP@OMW J@lﬂ%m@ms somerise utbed

het er oal kylor &tBenibefR@-ringfli fused 0o 4. I6- Séibﬁhieﬁlb@r&ﬁ ::mféet @fe%?cla{‘yylnngMy ke
substi t ut ed hal o, hydroxy

, XY,
het er oar yl 8%\‘91’St*‘§8§|°6>&}bsumtﬂér‘b‘8&§ %‘DF?O%)?EW“&“&% thetfé’cgeil‘lﬁ"éwl may &F oal kyl
het er o@pc| edistityted withibaloC yyah®, nit@d) iydroxya eytb@d) BGino, acylamino, alkyl, heteroalkyl,
haloalkyl, phenyl, alkoxy, aryloxy, or heteroaryloxy, or any combination thereof. Preferred

heteroaryl rings include, but are not limited to, the following:

0 s Ne N § ,

Furan  Thiophene Pyrrole Pyrazole Imidazole: Oxazole Isoxazole

H .
.S S S N S Q.
N NN N’ NN
\
\_/ EJ \ 7 ;Q,_:/7 ﬁ_z W
Isothiazole Thiazole 1,2,5-Thiadiazole 1,2,3-Triazole 1,3,4-Thladiazole Furazan
H H H
.S S N N N
vy L O
N LN N Ly N-N
25 1,2,3-Thiadlazole 1,2,4-Thladlazole Benzotriazole  1,2,4-Triazole  Tetrazole



10 am do, keto, thioketo, or cyano, or any conbination thereof.
"Heteroaryl" is an aromatic ring containing carbon atons and from113t N 200
about 6 heteroatons in the ring. Heteroaryl rings are nonocyclic or fuse
bi-cyclic rj ;éstems Monocyclic heteroaryl rings contain fromabout 5 to
about 9 mestE“BHdms (carbon and heteroatons), preferafICIBIHESHE nmenber
atons, in the ring. Bicyclic heteroaryl rings contain from1l5 8 to 17
menber atons, preferably 8 to 12 nenber atons, in the ring. Bicyclic
heteroaryl rings include ring systems wherein one ring is heteroaryl and
the other ring |s aryl, het eroaryl cycl oal kyl, or heterocycl oal kyl .
Preferred bi cqu/ c} heteroerp ring s« { ns conpt Ss,@ 5-, 6- Neﬁ\N7 rrenbered
rings fused to 5_ 6-, gmanbered L{jngs. Het Qjaryl ri nos_ ey

unsubsti t ut t tuents on the r| ng.

Het er oar yl o nga§ o h%gpxﬁd'af%;?\ﬁa %&ﬁﬁf%'e 1&%‘?15“'“%??‘? 623%9'B'Ft8‘3€‘9° car boxy,
am no, acyl am no, nafigyl, het kyl , ~Ral oal SN Phens aryl oxy,
or heteroaryl oxy, BenNany conm’\yhion t[he,deof %ej)erre e aryI rlngs

i nclude, but ang 3R0d.hibkdet
Furan Thi ophene Pyr rxg{ne Byﬁgfgﬁaez'nf 3?87299d%ﬁ%Teéra7"?onib81‘Z€f”raP1 N; Sl N--
N "N N'" NSN Nv |sothiazole Thiazole 1,2, 5- Th| adl azole 1, 2, 3- Tl]'rl azol e

1, 3,4-Thi adi a Fur R H NS SrKI&N r Thizdi_agol e
1,2,4-Thl adl a Beneoj |azw H I—N\» Nbl N 1, R, 45Tyl arol & Fetrazole 8

Pyridine Pyridazine Pyrimidine Pyrazine 1,3,5-Triazine Indolizine Indole
H H
Com G5 G Coh G OO
~ Y, J y lN/ W z
Isoindole Benzofuran Benzothiophene 1H-Indazole  Purine Quinoline
N N
Cly O O v
N N N
5 Benzimidazole Benzthiazole Benzoxazole Carbazole 2,3-Dihydro-1H-Isolndole

COCY O O0Y Oy o
| - - ] |
_ _ A B - D@

Isoquinoiine  Cinnoline  Phthalazine  Quinazoline Quinoxaline 1,8-Napthypyridine

p Cryy Cow O

Pteridine Acridine Phenazine 1,2-Benzisothiazoline Benzylsultam
H .
H
CT o 0 CO o
N
_ ) J D
Coumarin Indoline Phenoxazine 2H-Chromene  3H-Indole
o) @) H
| Clij ? " 0
»
o) N S
Chromone Chroman 4H-3,1-benzoxazine Phenothiazine Phthalan
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PRz

IO P

3 JUN 2005 WO 02/48143 PCT/USOL/ 48535 ,0 0O ON'S, ,SN NINNNN N' la\lJl\lll_Nsz
N-N~N 1,2, 4-Oxadi azol e 1, 3, 4- Oxadi azole 1, 2, 3, 4-Oxatr i azol e 5
2,3,4-Thiatriazole 1,2,3,5-Thiatrlazole NION NN N N %I NNN) N

y2,3,5-O .azole 1,2, 3-Triazlne 1,2,4-Triazlne 1,2,4,5-Tetrazine
nzof uran e‘h?é{“ﬁi ophene 1H-Indazol e u Di benzofuran PyrRGUEI§IS dazi ne
rimdine Pyrazine 1,3,5-Triazlne Indolizine Indole |Isoindole Quinoline H
Benzi m dazol e Benzt hi azol e Benzoxazol e Carbazole 2, 3-Di hydro-1 _
I'soindole NJN 1 N, N NN Gnnoline Phthal azi ne Qui nazoline Quinoxaline

8- Napt hypyridine NH O5"O 1, 2-Benzi sot hi azol i ne Benzyl sultam H Coumarin
' ‘Heteroaryloxy” is an oxygen radical having a heteroaryl substituent (i.e., -O-heteroaryl).

or

Preferred heteroaryloxy groups include (for example) pyridyloxy, furanyloxy, (thiophene)oxy,
(oxazole)oxy,  (thiazole)oxy, (isoxazole)oxy,  pyrmidinyloxy,  pyrazinyloxy, and
benzothiazolyloxy.

5 “Heterocycloalkyl” is a saturated or unsaturated ring containing carbon atoms and from 1
to about 4 (preferably 1 to 3) heteroatoms in the ring. Heterocycloalkyl! rings are not aromatic.
Heterocycloalkyl rings are monocyclic or bicyclic ring systems. Monocyclic heterocycloalkyl
rings contain from about 3 to about 9 member atoms (carbon and heteroatoms), preferably from 5
to 7 member atoms, in the ring. Bicyclic heteracycloalkyl rings contain from 7 to 17 member

10 atoms, preferably 7 to 12 member atoms, in the ring. Bicyclic heterocycloalkyl rings contain
from about 7 to about 17 ring atoms, preferably from 7 to 12 ring atoms. Bicyclic
heterocycloalkyl rings may be fused, spiro, or bridged ring systems. Preferred bicyclic
heterocycloalkyl rings comprise 5-, 6- or 7-membered rings fused to 5-, 6-, or 7-membered
tings. Heterocycloalkyl rings may be unsubstituted or substituted with from 1 to 4 substituents on

15 thering. Heterocycloalkyl may be substituted with halo, cyano, hydroxy, carboxy, keto, thicketo,
amino, acylamino, acyl, amido, alkyl, heteroalkyl, haloalkyl, phenyl, alkoxy, or aryloxy, or any
combination thereof. Preferred substituents on heterocycloalkyl include halo and haloalkyl.

Preferred heterocycloalkyl rings include, but are not limited to, the following:

o obwofoo 5 O (J

Oxirane Aziridine Oxetane Azetidine Tetrahydrofuran Pyrrolidine 1,4-Oxathiane

[Z} [:S/‘s E:} EC;‘N [O/‘NH

20 1,3-Dioxolane 1,2-Dithiolane 1,3-Dithlolane 4,5-Dihydroisoxazole 2,3-Dihydroisoxazole
H
H H
v C

hexahydro-Pyridazine 4,5-Dihydropyrazole Imidazolidine 2H-Pyrrole  4H-Quinolizine
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Phenoxazi ne 2H Chronene 3H-Indole H O Indoline Chronone Chroman

4H- 3, 1- benzoxazi ne Phenot hi azi ne Phthalan 9 1 3 JUN 2005 WO 02/ 48314 3UN 2005
PCT/ USOL/ 48535 "Heteroaryl oxy" is an oxygen radical having a heteroaryl
substi t uent . -0-heteroaryl). Preferred heteroaryl oxy groups include
(for exarrpleé ir“f’dyl oxy, furanyloxy, (thiophene)oxy, (RETABOV5¥xy,

(thi azol e) oxy, (isoxazole)oxy, pyrmdinyloxy, pyrazinyloxy, and

benzot hi azol yl oxy. 5 "Heterocycloal kyl" is a saturated or unsaturated ring
cont ai ning carbon atons and from1l to about 4 (preferably. 1 to 3)

het eroatons in the r| ng. Heterocycl oal kyI rings are not arorrati C.

Het erocycl oal kyl ri gs ar nocycl bi cycli ing s ens. Monocyclic
het er ocycl oal kyl rl‘ngs C@I n fr bout 3 to@put 9 er at ons
(carbon and hetero oms) fer abI rom>5s rrerrber in the
ring. Bicyclic h lo o [ 7 rrenber 10 at ons,
preferably 7 to iﬁ z&%ﬁbﬁ@ '%X346!‘%&&%}6%%%@%@&:&%?% loé(?'bcycl oal kyl
rings contain fromabout 7 to akput 17 ring atons, preferably from7 to 12
ring atonms. Bicycli c ter ocycl D& kyl gs mayrbkg fused piro, or

bri dged ring systems ef erred‘ycl | C het er c/tl oal ky rjngs conpri se
5-, 6- or 7-nenbered gs fuseo N - Nrenber ed NI ngs.

Het er ocycl oal L be bst d or ubstituted with from1l to 4
substituents ok‘-’yh6| di@dt %@1@%ﬂm 88yh/\°r8§? RS ey B eU BT S URER wi th hal o,

cyano, hydroxy, carboxy, t th| oket o, amno, acylamno, acyl, am do,
al kyl, heteroal kyl, haI 0alN he al kox or ar&;l oxy, or any
conbi nati on ther Pre er ed s st t uent sf ol het ycI i ncl ude
hal o and hal oal rred t eyocyclo k«{/l r but are not
limted to, the fol vvrnHETr 0 COCN U 20
Cepham Prperazme Hexahydroazeprne 1,3-Dithiane 1,4-Dioxane Penem
N N
S H 0
N \]7
E ] [ j En/NH \F l \,\E( Cs
S S :
o 0 NH, ,
1,4-Dithiane Thlomorpholine Uracil Thymine Cytosine Thiolans
5 “Heterocyclic ring” encompasses both hetercycloalkyl and heteroaryl moieties, as those

terms are defined herein.

“Host” is a substrate capable of sustaining a microbe, typically it is a living
organism, more typically an animal, more typically a mammal, more typically still a human.

“Lower” alkoxy, alkylthio, alkyl, alkene or alkyne moiety (e.g., “lower alkyl”) is a

10 chain comprised of 1 to 6, preferably from 1 to 4, carbon atoms in the case of alkyl, alkoxy
and alkylthio, and 2 to 6, preferably 2 to 4, carbon atoms in the case of alkene and alkyne.

The terms “optical isomer”, “sterecisomer”, and “diastereomer” have the standard art
recognized meanings (see, e.g., Hawley's Condensed Chemical Dictionary, 11th Ed.). The
illustration of specific protected forms and other derivatives of the cempounds of the instant

15 invention is not intended to be limiting. The application of other useful protecting groups,
salt forms, etc. is within the ability of the skilled artisan.

The compounds of the invention may have one or more chiral centers. As a result, one
may selectively prepare one optical isomer, including diastereomer and enantiomer, over another,
for example by use of chiral starting materials, catalysts or solvents, one may prepare both

20  stereoisomers or both optical isomers, including diastereomers and enantiomers at once (a
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S -Oxirane Aziridine Oxetane Azetidi ne Tetrahydrofuran Pyrrolldi ni

1, 4- Oxat hiane C~N NH 1, 3-Dl oxol ane 1,2-Dlthiolane 1,3-Dithl ol ané3 JUN 2005
4, 5- Di hydr ol soxazol e 2, 3- Di hydr oi soxaz?)l eI H dNH :\l:\lél VN SZH{ N N I/ N H
hexahydr o- Pyri.dazi ne 4, 5-Di hydropyrazol e | m dazo I ne rrole

4H QJ?/noI i %ndéﬂg 31 3 JUN 20365 WO 02/ 48143 PCT/ USQ / 485 PCTASL/4853 CNH U , L
, J 1 J ) Pyrazolidine 2H Pyran 3, 4-Di hydro-2H pyran Tetrahydropyran
1,3-Dioxane HO O O NHNN 5, 6-dihydro-4H1, 3-oxazi ne Pi peridine

Morphol i ne 4H 1, 3. Oxazi ne 6H 1, 3-Oxazine H M~S (N N-..,SCO0) ~S NJ H
NJ Cepham Pi perazi ne Hexahydroazepi ne 1, 3-Dithiane 1,4-D oxane Penem
N, ~ , O racemic mixture). Since the compounds of the invention may exist as racemic mixtures, mixtures

of optical isomers, including diastereomers and enantiomers, or stereoisomers, they may be
separated using known methods, such as chiral resolution, chiral chromatography and the like.

In addition, it is recognized that one optical isomer, including diastereomer and

5  enantiomer, or stereoisomer may have favorable properties over the other. Thus when disclosing
and claiming the invention, when one racemic mixture is disclosed, it is clearly contemplated that
both optical isomers, including diastereomers and enantiomers, or stereoisomers substantially free
of the other are disclosed and claimed as well.

A “pharmaceutically-acceptable salt” is a cationic salt formed at any acidic (e.g.,

10 carboxyl) group, or an anionic salt formed at any basic (e.g., amino, alkylamino,
dialkylamino, morphylino, and the like) group on the compound of the invention. Since
many of the compounds of the invention are zwitterionic, either salt is possible and
acceptable. Many such salts are known in the art. Preferred cationic salts include the alkali
metal salts (such as sodium and potassium), alkaline earth metal salts (such as magnesium

15 and calcium) and organic salts, such as ammonio. Preferred anionic salts include halides,
sulfonates, carboxylates, phosphates, and the like. Clearly contemplated in sych salts are
addition salts that may provide an optical center, where there previously were none. For
example, a chiral tartrate salt may be prepared from the compounds of the invention, and
this definition includes such chiral salts. Salts contemplated are nontoxic in the amounts

20  administered to the patient-animal, mammal or human.

The compounds of the invention are sufficiently basic to form acid-addition salts. The
compounds are useful both in the free base form and the form of acid-addition salts, and both
forms are within the purview of the invention. The acid-addition salts are in some cases a more
convenient form for use. In practice, the use of the salt form inherently amounts to the use of the

25  base form of the active. Acids used to prepare acid-addition salts include preferably those which
produce, when combined with the free base, medicinally acceptable salts. These salts have
anions that are rélatively innocuous to the animal organism, such as a mammal, in medicinal
doses of the salts so that the beneficial property inherent in the free base are not vitiated by any
side effects ascribable to the acid's anions.

30 Examples of appropriate acid-addition salts include, but are not limited to, hydrochloride,
hydrobromide, hydroiodide, sulfate, hydrogensulfate, acetate, trifluoroacetate, nitrate, citrate,
fumarate, formate, stearate, succinate, maleate, malonate, adipate, glutarate, lactate, propionate,

butyrate, tartrate, methanesulfonate, trifluoromethanesulfonate, p-toluenesulfonate, dodecyl
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i 1 NHCS 0O O NH2 1, 4-Dithi ane Thi onorpholine Uracil Thym ne Cytosine
Thi ol ane 5 "Heterocyclic ring" enconpasses both hetercycl oal kyl dndl JUN 2005
het eroaryl noieties, as those terns are defined herein. "Host" is a
Ssubstrate ?C%fabl e of sustaini ng a mcrobe, typically it is a living

organi sm Pically an animal, nore typically a naREIUSOM863 typical |y
still a human. " Lower" al koxy, al kyI thio, alkyl, al kene or alkyne noiety
(e.g., "lower alkyl") is a 10 chain conprised of 1 to 6, preferably froml

to 4, carbon atonms in the case of alkyl, alkoxy and alkylthio, and 2 to 6,
preferabl y 2 to 4, carbon atons in the case of al kene and al kyne. The terns
"optical i e cyclohetapeswlfimstenad the lﬂm.dHéwlévals btherappropri atehasdemfatn;eaca&paalbﬂar d art

recogni zed pRAKMHRIG CRHEEof sedGhemcal, Dictionary,
11th Ed.). SThe R ast rsaofl O%ng ntlg%\gg l? ezdeg(ra%?tg% 8™ orerrrars1 aélg?jmbdt%%r

derivati veseids Theeaciipdgigomenits of the fresiq epupeuntls 416 pieparethby serhlsmetiotls.i Rerended t 0
be limt ' ng"xarﬂ_ﬂl@ th‘éﬂ’d@é Ea@@éah@@d@s%lv&ﬁ 1|ﬁ‘°aﬁ achﬁ@cﬁlg Hl:cihlglr gfuﬁ&ht doﬁﬁmﬂl%%iﬁgﬁ%%plﬁél t

f orns, |saw£/| hin the abil e ski artisan ounds of
the inv ntl (he FRlf e isplpred P}fevwaél%ﬁﬁt%wh@%t%%naﬂw they @y be prenmé may

sel ecti vel yypeeparite ﬂaﬂaa&p\bit&ﬁi acidSRR rorgaqu‘ el O iHRSdaR SGRIRE dfddly.
enant i oner ,,OVer f.0 se Qf .chiral starting materl al s,

, [
catal ysts ovyheéeoieear‘}lton OF&‘% %altr‘fﬁgﬁfﬁ‘@gg‘iﬂé bBé’F? pigtsd it gﬁé&‘i"%?ﬁéi‘”& Sojade sToidly
opti cal i scaebepbtainpthyedicegratiprasitierselote@r s and enantioners at once (a 11 1 3
JUN 2005 WO 02/ m xture Si nc cqoupounds
of the jnventi c‘;ﬁﬁ Jr?;ég ng%g égﬁ%ig%gma{t:saﬁt\etﬂ% Bl &sCOmROYIS, g pre Ifedoeq C[lam
i soner s'0 i FEfiten Al a9 wishinthe serpe of té?lnresewament@neﬂii amdfadd;tl@r selts zsmumful;as t hey
mey be  Sepaék 8fndiEbd s ORNRGE ROSSHcuBHER pBiSse SMekiRk 39 L&‘ﬁ{e%ﬁ%ma&h' ral

chrorratogranI} and the like. In addition, 1t is recogni t one optical
i soner PFst 6°r(9faé‘§’fee}”€e(9ﬁ€ﬁ'saléﬁ(fmf§d R FoF PuspRSeS ofamfggtmn@oidsmﬁmmonray have

favorabl e rmf @parit is Qﬁcd@y ﬁf mfehﬁtdﬁfe"iﬁff’repa}_llﬂg'& m‘é&l&ﬁbﬂg 'a&%%tﬁ’lﬁé 300 by%}lqexgﬂaﬁ‘éem ng the
i nventi on, it is cleéearly

Cdﬁ"é W {[%[1 ture a di scl ose
cont enpl at & THEL "Bt sapiy fonfemplatefl & beja parf QfdAFvERianst er eomer s and
enanti dfers, or S\s:healeareswﬂbmtnsm&sbﬁmé slaflddyartfsii® @nd the skilled artisan is able to

prepare any number of salts given the knowledge in the art. Furthermore, it is recognized that the

skilled artisan may prefer one salt over another for reasons of solubility, stability, formulation
ease and the like. Determination and optimization of such salts is within the purview of the
skilled artisan's practice.

20 A “solvate” is a complex formed by the combination of a solute (e.g., a 2-pyridone)
and a solvent (e.g., water). See J. Honig et al., The Van Nostrand Chemist's Dictionary, p.
650 (1953). Pharmaceutically-acceptable solvents used according to this invention include
those that do not interfere with the biological activity of the 2-pyridone or 2-pyridone
derivative (e.g., water, ethanol, acetic acid, N,N-dimethylformamide and others known or

25  readily determined by the skilled artisan).

“Spirocycle” is an alkyl or heteroalkyl diradical substituent of alkyl or heteroalkyl

wherein said diradical substituent is attached geminally and wherein said diradical substituent
forms a ring, said ring containing 4 to 8 member atoms (carbon or heteroatom), preferably 5 or 6
member atoms. .

30 While alkyl, heteroalkyl, cycloalkyl, and heterocycloalkyl groups may be substituted with
hydroxy, amino, and amido groups as stated above, the following are not envisioned in the
invention:

1. Enols (OH attached to an alkene carbon).
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of- the other are disclosed and clainmed as well. A

“pharmaceutical | y-acceptable salt" is a cationic salt forned at any Jam 2§
(e.g., 10 carboxyl) group, or an anionic salt fornmed at any basic (e.g.,
am no, al k¥v am no, dial kyl am no, norphylino, and the Iike) group on the
conpound o Q%48 yention. Since many of the conpounds PSA/USPIM48F3Ivent i on
are zwitterionic, either salt is possible and acceptable. Many such salts
are known in the art. Preferred cationic salts include the alkali netal
salts (such as sodium and potassium, alkaline earth netal salts (such as
magnesi um 15 and cal cium) and organic salts, such as amoni o. Preferred
ani oni ¢ salts i HclAmEoEupygiached & p pasbpathearing aodoplls Pondt (exsept forodnyiegewss, and
the like. Clearly e&ﬂ&lzts)anpl ated in such salts are addition salts that may
provi de an opti %al g@ re there qlﬁé(l%; were none. For exanpl e,
a chiral tartrate lgﬁlit aﬁﬁ? r%YéB’éH"e‘éf rf"l“fl Sripeli Lo xR v ent i on,
and this definititeo n1ﬂngmes s ahachdii toad sm tasbon J&int dCONnirespbomt @ff ar e
nont oxi ¢ i n the a atlﬁswﬁ%aheersotec 18 0 the patient-animl, mamal or
human. e corrpoun S i |nven SRR 6)ffICI ently basic to form

aci d-addition sdl tfiydrdmstml@oommmasacmdeo asalfon|thabaifdhas nhetdnmtobr attechbaiwe f or m
and the formof agjd-addition salts, and both forns are within the purview
of the invention. The acid-addition salts are in some cases a nore

conveni ent f or mf JPYdERRs, aming, ¢rrapidp jpgashedipyacaghop thetf alsofhes agalogenfatsaatied tafter ent | y

anounts to the T e11&haﬁémeof&§e&@esﬁotfe&5m&&s bRPotRG deMBativACItdR: HERMIL@ Prepare
t hose which produce, when conbi ned

aci d- adﬂ)ltlon sal.ts (?eﬁgpefeali(

with the f rr8EPERdLs nﬁ%‘(‘ﬁeﬁ 4P P§IHRG 5 l}sﬁj"ip@h?%‘(?‘t%fc’thf“h%%@l BIRfeENgEYWS: ani ons
that are r ehlafdmsle. lsrwithmjxhelsbﬂlitgoofﬂhesl&lﬂﬂdrﬁ&hsaﬁlr ganism such as a manmal, in
medi ci nal dos a enef.i Ci erty inherent in
the free base ggseus?]do%erem aia?%lgmﬁ eﬂwve B‘g 8?@35%?%@% b 35 e

aci d' s ani oz m80 ForapR-wsidok. dygfenlly,i aitte daivatlen tdiutd naaﬁ.atetgs, depieisde, but
e O bkt dEHORRA A cio DYHRRS Bilef'®s Y B0 By YT €.
hydrogensulfate acet at e, trifluoroacet at ni P T ¥umarate
format e? stseagpratSuch dagivetiveiaind mefhadseta make avd e there are aptiarsat to theglﬂtljt(huaiae,,

| actate, prgjeh BB ahings BULY ERLiBeaubAr t rat e, met hanesul fonate,
trifluoronethanesul fonate, p-toluenesul fonate, dodecyl 12 1 3 JUN 2005 WO
02/ 48143 PdI/ UgbipelfdB35 sul fate, cycl ohexanesul famate, and the |ike.
However, other appropriate nedicinally acceptable salts within the scope
of the inventi ofhegubjetthirysmion bvolves dorfioomts of Fremular{lper al aci ds and organic
acids. The acid-addition salts of the basic conpounds are prepared by
several nethods. For

20  wherein R', R%, R®, R®, R®, R” and R® are as defined in the Summary of the Invention section
above. _
With reference to Formula (I), the description above indicates that in one embodiment
(defined in sub-part (A)), the nucleus-of the compounds will include only two fused rings as
depicted. Alternatively, the nucleus will include three fused rings, as defined in sub-part (B)
25  whichis depipted as Formula (B) below.
With respect to. each of the preferred embodiments described, a non-limiting list of

preferred compounds is also set forth in tabular form. It will be recognized that for purification,
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exanpl e, the free base can be dissolved in an aqueous al cohol sol ution
containing the appropriate 5 acid and the salt is isolated by evhpodél 206
of the solution. Alternatively, they may be prepared by reacting the free
base with %azzi d.in an organic solvent so that the salt separates
directly. Br*&*eparation of the salt is difficult, itPCTAOHEBS3S
precipitated with a second organic solvent, or can be obtained by
concentrati-on of the solution. Although nmedicinally acceptable salts of the
basi ¢ conpounds are preferred, all acid- 10 addition salts are within the
scope of the present jnvention. Al| acid-addition salts are useful as
sour ces of a&'ﬁ’g‘sﬁ“}t@‘é a‘tﬁla‘g%ﬁ %0 F"I(])I‘F and Qther iderivatives phthe pROYE smReunds arsefterspsed.
desired onlTyusaa pharmiatentdallpaiciadle PP Byede, ofF BlohRHaaAbB, esteh) @MideNg imaet i S

formed only for. po of purification or jdentificatjon, _or when it is
used as an){tlleﬁe;3 felfc' Ene i ”5@%3 ?Waﬁrpg%‘ﬁf“ibﬁﬁt IEVGWE’B?‘E* 1?15’?%”5’86“@’;5‘8"55? ge et by ion
exchange pr oc&ehle bontainhese-liswlitgdistof erefetrabdomyoumndndfaiomhudi @dvike RbendR®part of
this ingenty, Q. PREYY Al £ | der st 0 y the skilled arti san,
and thegskitd%)ﬁgelgim;rétf?ﬁggn I'S %§f1§§{i8y\é%%’P%u§£sr°gs%FFya8gA ber of salts given the
know edge in the art. Furthernore, itTablelrecognized that the skilled

arti san fer gne salt over another for -reasons of solubility,
stabilityy frmil ggiqn Reaje gnd [ heptike. Deterginationlan sopﬂi m zation

=

of such salts ig within the purvipew of the skilled artigan"s practice. 20
A "sol vat ¢" Fts a ddnyl ¥ f ¢rndll by t He copnbi nafi on of a dol@e (e.g., a
2-pyridong) and a sqlvent |(e.g.,|water)]| SagD nig et al., The Van
Nost r and em st's Di[ctionary, p.| 650 ([L953). maceut|i cal | y{accept abl e

sol vents USegiatTgydi MOt iliHb hventtomtheHide—thoserthat—d9 not
interferefwi th fhe bijol ogi ¢al "actfvity o trﬁ‘é‘/g@gone or 2% pyri done
derivative (e.gy, watler, etthanol,| aceticj acid, N~M¥di et hyl formim de and

ot hers kngpwnetor | 25 neasH |y det erm ngd by theskiTTed aril S -
"Spirocyclfe" is|an allkyl of heterpal kyl |di ra}gj%ubstituent off al kyl or
het er oal kyl whereinj|said diradic@al subsftituent [ syattached gemjnally and
wherein s iCFtdi athcgt—sthst+tten OFHB—a—F+RE ar-e— aining 4 to
8 menber @atons (carbon Or hetéroa pr ef er ak atonms. 30
Whi | e al kyl, heteroallkyl, ¢ycl oal DS may be

substi t ut gd IW t I_ilyu'l &Y d.ll:l[_flu,
foll ow ngjfare npt enyi stongd in the
al kene cafbon). |13 1{3 JUN| 2005

H OH H H OMe
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H,)
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H OH . H H OMe
) “z“kQ
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adm nistration and the like, salts and other derivatives of the abgweJun 2005
conpounds are often used. Thus, a pharmaceutically-acceptable salt,
hydrate, or biohydrol yzable ester, amde or imde thereof is contenplated
as part of toho?/ §1Ubj ect invention and is neant to be included in the tables.
Table | conCard&®y non-limiting list of preferred conpod®¢ddSel48s%r nul a (1)
where Rl and R8 5 do not join to forma third fused ring (i.e., conpounds
of sub-part (A)). Table | R RZR3R5R6R R8 Et HOHHHH= NOWe Et HOHHHH NOWe

Et HOHHHNNOWVe ~ Et HOHHHOMVE  Et HOHHHOMVE HOHHHHzN Ove  AHOHHHH2N. - Owve
HOHHHH2 HOHHHAVE HHQVe 15 1 3 JUN 2005 WD 02/48143

PCT/ USOL/ 48535 | FRE OHHHPENQVE H . | FHBHHHL- 4 HOHHHOMg  HiZeH
EpHOHHHHLNMVe Bt HOHHHFANME HN

Et HOHHHHZ

H | OH H H HZN/\O“ Me
A -

Et H | OH | H H HZN/\O* Cl

Et H | OH H H Cl
H’”XD
Ne—.
Et H | OH H H p__ Cl
]
Et H | OH H H . p — Cl
Hy \

OH H H Cl

D>—| D—|D>—| D>
o
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Et-HOHHHMe  Et HOHHHMe HOHHHI | ZNMe HOHHHHZN~ ~Me AHOHHHFLiI NMe  AHOHH

H
16 1 3 JUN 2005 WO 02/48143 PCT/ US01/ 48535 F HOHHHI i zZNMe L HO%HWF%EJWZ&(E

Et" HOHHHCI

2005 WD 02VFP24%43

FHOHHHYNVE FHOHHHME F HOHHHMVE L Et HOHHHONC - Et HOHHHX NC Et HOHHHFI | NC
Et HOHHHCI HOHHHI - | NCI HOHHHCI HOHHHYANCI HOHHHCI 17 1 3 JUN
PCT/US01/48535
A OH \,. P_ Cl
Hj
OH Cl
A/ F HzN/kQ
: OH N Cl
F —
OH Cl
A/F “’”XQK
OH _ C1
A/F 5
Hj
OH \,. p _ Cl
A/P
H

10

With regard to Formula (B), the compounds have a structure according to the following

structure:

Formula (B)

where R! and R? of Formula (@) join to form a 6-membered heterocycloalkyl, and where Y is

substituted or unsubstituted -C- or -N- or Y is -O-; R* and R** are independently selected from

hydrogen and lower alkyl; and Z is selected from -O-, -S-, substituted or unsubstituted -C- and
substituted or unsubstituted -N-. Preferred for Y is -O-. Preferred for Z is -CH;-. Preferred is

where R is hydrogen and R is lower alkyl, preferably methyl.

Table B contains a non-limiting list of preferred compounds of Formula (B).

Table B

R | R®

RS

R6

R7

RI3

R13

H OH

H

H

IEN’U_
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PCT/ USOL/ 48535 HOHHHCO FHOHHHC  HOHHHCI  FHOHHHX2NCI ~ HOHHHCI  HOHHHC
Wth regard to Formula (B), the conpounds have a structure according JuN bi§
following structure: RL and R2 R13 R13 Fornula (B) 5 where R and R8 of
Formul a (I#d@hgﬁ o forma 6-nmenbered heterocycl oal kyl, and where Y is
substituted o ubstituted -G or -N- or Y is -0-; RIFCIABOWBPS are

I ndependently selected from hydrogen and | ower alkyl; and Z is sel ected
from-0-, -S, substituted or unsubstituted -C and substituted or
unsubstituted -N-. Preferred for Yis -0-. Preferred for Zis -CH2-.

Preferredrmmp R13 is hvdrogen and R13' is |lower alkyl, preferably
TAb

met hyl . 10 eOBB [coHt di nH al non-fim ting|licet pf gpyefler ged[aq@gpounds of
Formula (B). Tabl el B RAR3RSR6R 3 HHx kOCHZHI\(b 18 1 3 JUN 2005 WO
02/ 48143 PCT/ Up01/ 48535 |HOHHHOCH2H HHOCHZHMe Hr N HHO CH2 HVi

HOHHH\ OCH2ANE Hom | | H 0 CH, H | Me
H.‘N>< :

H | OH| H | H p_ 0O | CH;, | H | Me

H|OH| H | H \. 0O [ CHR, | H |Me

H OH H H mN’U S CH, H Me

H | OH H H S CH, H Me
HN

H OH H H S CH; H Me
N
H | OH | H H p S CH, H Me
— J
H;

H |OH| H | H au S CH, H | Me

K,

(Stereochemistry at the carbon atom bearing R" and R™ is preferably the S-configuration)

The preferred compounds of the present invention are those where R® and R! do not join
5  toform a ring,
The following provides a description of particularly preferred moieties with respect to each
of Formulas (I) and (B), but is not intended to limit the scope of the claims.
R! is selected from C3 to about Cg cycloalkyl, C, to about Cg heterocycloalkyl, lower

alkyl, lower alkene, a 6-membered aryl, and a 6-membered heteroaryl. Preferred is where R' is

10 C3 to about Cg cycloalkyl, Cy to about Cg heterocycloalkyl, lower alkyl or lower alkene. Most
preferred is Cg to about Cg cycloalkyl and lower alkyl. When R' is cycloalkyl, preferred are

rings having from about 3 to about 5 ring carbon atoms, more preferably 3 ring carbon atoms, R*

cycloalkyl mojeties are preferably saturated or ynsaturated with one double bond; more preferably
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HOHHHYANSCH2HVe  HOHHHI V- SCH2HVe  HOHHHSCH2HMe FLi N HOHHHSCH2HMVe F4
HOHHHSCH2HMe (St ereochemistry at the carbon atom bearing RL3 antl 3RIGN 2005
preferably the S-configuration) The preferred conpounds of the present

i nvention are those where R8 and R1 do not join 5 to forma ring. The

fol | owi ng PPIVYES a description of particularly prefer PEFUSHI4E5I5es with
respect to each of Formulas (1) and (B), but is not intended to limt the
scope of the claims. R is selected fromC3 to about C6 cycloalkyl, C4 to
about C6 heterocycloal kyl, lower alkyl, [ower alkene, a 6-nmenbered aryl,
and a 6-nenbered heteroaryl Preferred is where R is 10 C3 to about C6
cycl oal kyl ,cy@dalkybthatipsaturaBg. W@teewamdzaommlkyl peefuzied Bl vipte RO contabnsgiomall kene.
Most  pref er @tgou[§cg§ch sﬁoxﬁsbﬂlléfh l%d%flgﬂ Q@L%%l're@pn%st LP'? de}é gtgout fiR |1:§1 i s

cycloal kyl, preferred are Ing froma ring carbon
at ons, mor doys dines alieng, Eefﬁlif%‘gls (‘;VéPrB(Bn cepfainyeionp to @9‘&36&&@ jatopsj ehendds ar e

preferabl y madostaf/am Ohs BHRSAIUSR: 8ty Id¥ePiRnd QHRIBd RO HTRhRiRTRELET abl y

19 13 JUN 2005 WO 02/ 48143 PCT/ USQO /48535 cycl oal kyl that is saturated.

When R 3 s 3P ARHT4 $3RRR ptoms: ippanched loweralkylig P{eéeﬂﬁ%éwb@ylmpaewaﬁy pefersdo il t o
about 2 Cardﬁmm: Rit moteses mhﬁb)iéd axrmﬂxsepmmhphaire u?ﬁ&hﬁfeﬂ&ﬁi,sum&fed prefep R @d | Sf

et hyl . near refe ontains from
2 to about Q:gbsmurg&’refe w1lheanﬁ8 ‘9“ gormf)?tg r%&"dR\/\ﬁé TR ?rglﬁa?ﬁﬁﬁed | ower
al kyl or | owebered ke@qn@aryl pryb therring & unsubstingedeor Ribstiroted witinfrorhirl omtbut3 fluoriebout 4

carbon at Om%ﬂ an@?ﬁﬁﬁgr %&@err%l%% thel 33 OQLEI&I &t éﬂeerﬂigz é;ﬁgd}(oxydér% apgﬁfelferﬁ)ﬁl arly

preferred
unsubst 1% utiethegt-positips of thatring), OW’remmR!aﬁos Of mbstﬂbitmee‘a, substittest phenyliase Wi t h

one or nor E;')référffé@r 'Mlﬁt ﬁ’&f@(’i@‘ﬂ RVEQieRire sée&d%o@%%r@%&'l aJtl}SJl Eny?‘su@stmﬂﬁnber ed

het er oar yl yl he rlng I s unsubstituted or |tute from1l to
about 3 fl dBﬁhl It 3 Hyqgorend fhpdranyphrgylypes P et éﬁ!fvoraﬁheﬁﬂeané ewglpliyl on of
the ring), copnéprdpyrbremyr. group (preferably 10 in the 4 -position of the

ring), or a conﬁt yrggg of these substituents; substituted phenyl are
15 R? is selected from hydrogen and hydroxy. Preferred is hydroxy. When R? is hydroxy, it

and the carbonyl to which it is attached form a carboxylic acid moiety. As such, it is a potential
point of formation for the subject compounds of pharmaceutically-acceptable salts, and
biohydrolizable esters, aminoacyls, and amides, as described herein. Compounds having any such
variations at the R® position are included in the subject invention.

20 R’ is selected from hydrogen, hydroxy, amino, halo, lower alkyl, lower alkene and lowér
alkoxy. When R is lower alkyl, preferred is where R® has 1 to about 2 carbon atoms, preferably 1
carbon atom. When R is lower alkene preferred is where R® contains from 2 to about 3 carbon

. atoms, more preferred is where R® has 2 carbon atoms. When R is lower alkoxy, preferred is
‘where R®has 1 to about 2 carbon atorms, preferably 1 carbon atom. All R® alkyl, alkene and lower

25  alkoxy moieties are unsubstituted or substituted with fluoro moieties. Preferred R’ is selected
from hydrogen, hydroxy, chloro, bromo, amino (preferably -NII;), methyl, monofluoromethyl,
difluoromethyl and trifluoromethyl. More preferred R’ is selected from hydrogen, hydroxy,
amino, and methyl; most preferred is hydrog.en.

R® is selected from hydrogen, hydroxy, aminocarbonyl, cyano, C; to about Cy4 alkyl, and
30  Cy to about C4 alkene, all such alkyl and alkene moieties being unsubstituted or substituted with

from 1 to about 3 fluoro, or in the case of methyl or ethyl, optionally substituted with one hydroxy
or one amino moiety. R® alkyl moieties preferably have from 1 to about 2 carbon atoms;

preferred are methyl and ethyl; more preferred is methyl. RS alkenyl moieties have from 2 to
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pr-eferred. Most preferred RL noieties are selected from cycl opr o?)él qutzﬂﬁl ,
phenyl substituted with 1 to 3 fluoro, and 4-hydroxyphenyl; nore preferred
is 2,4-difluorophenyl, and especially cyclopropyl or ethyl. R2 is
hydrogen. 15 R3 is selected from hydrogen and hydroxy. Preferred is

hydr oxy. WS4} s hydroxy, it and the carbonyl to whiPER/USP1488355¢ t ached
forma carboxylic acid noiety. As such, it is a potential point of
formation for the subject conpounds of pharnaceutically-acceptable salts,
and biohydrolizable esters, am noacyls, and am des, as described herein.
Compounds havi ng any such variations at the R3 position are included in

t he subj ect2bPH¢eaboraomsppefREbly 8 carbnagams dvifhraperidupld bengeethensibisiprofeyed. &k no,

hal o, | owerre gy hnoiefidd WR unSUbKEiE! G VebskiWE with HokOK - bW BNfER. 18 el al Kyl
preferred is where R5 has 1 to about 2 carbon atons, preferabl car bon

atom When &yl meieties gie optionlly substituied with eng hydroxymoicsy N HmpQmeiey.f ﬁlrefﬁﬁrezl to
about 3 carffon seMc@EBfroniTHylrofnehodrbB8d hethyWBERARR oM 1, 2 d8lashadhdt as. \Wen
| -where R5 has 1 to about 2 carbon atons,

R5 is | qwer_.al kox referred (¢

prefer agﬁ y Tﬁ%oé?“b I'Q(I?fﬁ?r"trﬁ'?dl#?Sﬂﬁ'fl’i?ﬁn; al kene and | ower 25 al koxy nieties
are unsubstit ut ®diseelectdifiomi t uted with fluoro noieties. Preferred R5 is

sel ected from hydrogen, hydroxy, chloro, brono, apgno (preferably -NH2),
met hyl , nonof | uor onet hyl di fl uor ongt hyl and tri fR nmet hyl . More
preferred R5 is sel ect@ hydr o hydr oxy, apm'n and net hyl ; nost
preferred is hydrogen. i S Nelecte rN¥m-hydr ogen, dr oxy,

am nocar bonyl, cyano, gl bout GdoaMkyl, and 300C2 to about C4 al kene,
all such al kyl and al kene noi eti es bei ng unsuB8tituted or substituted with

froml to t fluoro, or in fhe case of nmethyl or ethyl, optionally
substi t ut ezlgé)fmglfﬁgig)ﬂlé”e %‘F"'&%vhdwf%ﬁglpﬁﬁf%@%i ety. R6 alkyl noieties

pref erabl y havéWitlr esped t¢ B', R dsu) athimwawitiahris sttachred to a pingedaeion efRawkiciiehbty| and
et hyl ; r I i t Bk . . et 20 1 3
SN 2008 8 D5 8 i a1y SR R o S WO R, 2

car bon at orfe, towhauh Cp pllsylors (i) aminpalisel; whichrieatipehed to apy aifgearked of R #nd iR67 tal ky |

noi eti es ar tifut substituted wi.th from.l to abou fluoro. R6
net hyl or ag?‘ﬁ%%ﬁ‘iﬁ Sglisﬁuel{saegg% eor(l?patafutl)ohglf f“?/m%l%\ﬁ ﬁﬁnf'ﬁftg]ﬁewrtsﬁbsgtﬁtéﬁ H’glaf’”c?xy

noi ety or amevad] waboiCLlkyl. Preferred R6 is selected from hydrogen,
hydroxy, methyl —rnonofluoromethyl, difluoronethyl, and 5 trifluoronethyl.
Nbre pref erred EERS istppinoply isrnsubstingted o5 eybstitutediwith opmor two alkyl moieties having

15  from 1 to about 3 carbon atoms, preferably methy! or ethyl, more preferably methyl; preferred

amino is unsubstituted or substituted with one such alkyl moiety. When R is a piperidinyl ring,
R’ is preferably an unsubstituted or substituted amino moiety, more preferably at the 3-position.
More preferred R, especially when R’ is a piperidiny? ring, is -NH,,
When R’ is aminoalkyl, the alkyl has from 1 to about 3 carbon atoms, and preferably is
20  methyl, ethyl, or isopropyl. The alkyl is substituted with one amino, such amino being
unsubstituted or substituted with 1 or 2, preferably 1, alkyl group having from 1 to about 3 carbon
atoms, preferably ethyl or especially methyl. Such aminoalkyl can be attached to any carbon of
the ring of R’; preferably it is attached to a carbon not adjacent to the ring nitrogen atom.
R’ is preferably aminoalkyl if R” is a pyrrolidinyl ring, Preferred R®, especially when R is
25  a pyrrolidinyl ring, is selected from aminomethyl, methylaminomethyl, I-aminoethyl, 1-
methylaminoethyl, 1-amino-1-methylethyl, and 1-methylamino-1-methylethyl; such moieties are
preferably attached at the 3-position of the pyrrolidinyl ring.
The amino moiety of R’ is a potential point of formation for the subject compounds of a

pharmaceutically-acceptable anionic salt; such salts are included in the subject invention
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and 010 Preferred R7 noieties are pyrrolidinyl and piperidinyl b]régﬁu \_?wsh
respect to R7, RO is (i) amno which is attached to a ring carbo 'Iq-?
which is not 10 adjacent to the ring nitrogen of R7, the am no being
unsubstituted or substituted with one or two Cl to about C3 alkyl; or (ii)
ani noal kyl P4 s attached to any ring carbon of R arf§TUSOE8sH0  about
C3 al kyl substituted with one am no, the am no bei ng unsubstituted or
substituted with one or two Cl to about C3 alkyl. When RO is amino, it is
unsubstituted or substituted with one or two al kyl noieties having 15 from
1 to about 3 carbon atons, preferably nethyl or ethyl, nore preferably

met hyl ; pr SPEPMBE. Fapferred splts aprpsidiaddifianseltsavithy fos ensmplet HEle@Ha8O0sH, BEEOELCh

al kyl noi ety R7 is a piperidinyl ring, R9 is preferably an

unsubsti t ut egF r Substituted anmino noiety, nore preferably at the

3-positi on W“éreﬂé@ﬁt@fh&ﬁﬂue% onﬂéﬁtﬁﬁltlﬁh IRY andtegdh R¥s inaepéndl@ﬁtgﬁélbdﬂédrﬁb‘m ring,
s - NH2. en g g1 8a @/1 ‘(Je té has fro% t o about car bon
atonms, and 5 Q8B BhioyFoyus C4 3 ncé?ttﬁ)‘} oul -6 #liAne, g 2 g %?ﬁf“s‘%s%‘oﬁwe i's
substi t u edllmﬁiﬂg QB nmndapbe ﬁ%ho@ﬁhmtuaﬁg ageacrﬁﬂ;gum&ﬂ ddth @R ng%tt i tuted
with 1 or Cgbqeferabl ﬁ’f group havi nngrom t o about 3 carbon
atons, pref E? StEﬂ‘en@s% ring paroopi Whieh Ry pttached (i o 2ACk e cerNn B

att gc hed td<7amyhmn\b®mydmfgens1daehydrdgg1 & RRbine Wd&fg&fz’ﬁbbﬂe dlEyl loﬁeaal&yu afared tf)kaI
car bon not itro t om r @bly, am noal ky
if R is a%&‘?ﬁ? JORA °r1§n£r°g%}’f§1f]8?1|9‘ggh O S F\F}"&%@% g/tiué,"ns’ZS a
pyrrol i di nyhorg prafprablysondye bmct:m:lcaﬂxom rimaatkyidlﬂeis&bytﬁtuentsembg/bﬁf&amyrmn RY laye

1- am nogt h 1 | et

1 ot hyf ant PotE SERCK Ut S8 e{H.e*'é% b B SF L0 A TPronel ot ¢ ne
3-position aé‘?“?ﬂé’sfﬁyqﬂf@ﬂ#@ngwy!lbow Ntylcht enatmttﬁé)edwtﬁr@mblmherﬁzg rognoge thot ent i al

poi nt of fQBéTﬁﬁxthHl'oéegrnoEQﬁcyﬁUbﬂo%bﬁ& Wﬂgﬁ e pfbferably there are none.
phar maceuti cal | ﬁaﬁe;%t§ ani oni c_salt; such salts are included in the
J

subj ect invent ipRpIsHE5to\APH fﬁ 8590p3clgntiy) wdcineat @ bncheth#kiings .

Er eferred $)&Eetraﬂol}almearah‘avdlg Faah 1t tb ﬁbfbu&a&aﬂ&m\dﬂoﬁnb; metigA arﬂ)éﬁﬁpir@preﬂégéd nﬁﬂ?’lsmg
ICOCH, OO0k, res etie t an
each R118 i ésciﬁ%a B&hden ? oéTn &‘5{%)1 zﬁ‘@ﬂ‘ é&eny Brefﬁﬁ'gﬁ qm& al kyl ,
C2 to abouthay@g fadnk @rie aboand cabcﬁ&tdms, labfwably ﬁ@mfzmaﬁmmm cabri ﬂmys; letheny® isal Ky
ring. Al ky reB}er MR¥n- Ipﬁro &{udgl 3@%@; uen %r]g)r cﬁcadcarﬁ(o migg'r bo at omto

which RO i not atta nono-s ovx/nch
RO is attaébrut ¢arbag, atoméat:ﬁerﬂblngethtawboﬂhqw Non-hydrogenR mcludes aryl, preferably

phenyl; and heteroaryl, preferably having 5 or 6 ring atoms with one or two, preferably one,
20  heteroatom that is preferably oxygen or sulfur. Preferred are thienyl and furyl.

Alkyl R™, especially dialkyl RY, are preferably attached to a carbon of the ring of R’
which is adjacent to the ring nitrogen atom, especially when R’ is a pyrrolidinyl ring. A non-
hydrogen, non-alkyl R'° is preferably attached to a carbon of the ring of R’ which is not adjacent
to the ring nitrogen atom. Also preferred, when R’ comprises the piperidinyl ring and R® is

25  attached to the 3-carbon of the ring, is for one non-hydrogen R® to be attached to the 4-carbon of
the ring.

Two alkyl R’ moieties can be attached together thus forming a fused or a spirocycle alkyl
ring with the N-containing ring of R’, the fused or spirocycle ring having from about 3 to about 6
carbon atoms. Such a fused or spirocycle alkyl ring is preferably satﬁrated or unsaturated with

30  one double bond, more preferably saturated. A spirocyclopropyl ring is particularly preferred.
All alkyl and aryl portions of R'® moieties are unsubstituted or substituted with one

hydroxy moiety or with from 1 to about 3 fluoro moieties, preferably unsubstituted.
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R7 may have two hydrogens, one hydrogen and R9, one hydrogen and one al kyl,
one alkyl and R9, or two alkyls bonded to it). Preferably no noriejtjynygswo
ring carbons have al kyl R10 substituents; nore preferably only one ring
car bon hg% EIY'L R10 substituents; also pref erably all_R10 are 10 hydrogen.
A non- hydr og non- al kyl R10 (aryI het er oaryl , hydro%]‘T’H@l/éFﬁ?Bxy) may
optionally be a nono-substituent on a ring .carbon to which RO is not
attached. Preferably there is no nore than one non-hydrogen, non-al kyl R10
for a subject compound; nore pref erably t here are none. Non- hydrogen R10

i ncl udes C3 tgq about arboc oal k and or bran hed .a

preferably |iT&4Pe ¥ﬂ’§&&lsf5f316ﬁ¥dll:’?rﬁ by Bgf‘P 13343 &MWC "t°HX}1 anénd et hyl
iar e pref eét}m:dnorejrqmaafhﬂld E.rekﬁl};’l ﬂlmf@ﬁaﬂglﬁﬁﬁyﬂ@ﬁopymlﬁ&daydafaﬂgm%@ al sg [ Pcl6udes
i near or agpgne a Yo gﬂre era 1{4{1’6 avi rom a ou
carbon atons, “Pre §’raﬁﬁﬁ? r 6t % Pareg %iﬁ’t W SPERe % %ﬂé’“éﬁ”ﬁ’

pr ef er r edwitibeN-agrthidgpaingR1R’, thacfdsuﬂQSpmyhlmg haviflg irdanse&rabartsbmgmﬂmd al koxy
nyor ogen S i) oARSHE il 2R GLAE. M SR aTRERR Mg 57 SRS or bl y
having 5 hydrogaron migg Htﬂomsammqwamalbyl suwuemmmabbqngtﬁmR @Gt hatter oat om
that is prRfeakat ﬁnﬁmpﬁ@z@amﬁyh& en bhi g%ﬁglggg?g@% Csiclapyhy ARl oeey! - Al Kyl

R10, especially di R10, are pre a to a carbon of
ring of R¥o ﬂkﬁﬂb‘iﬁlbﬁn@ﬁéﬂ j Se}eleﬁlﬁedt%snmqevc}eurwg isprefereerrtuatesiar vesspyeatadanithy when R7

IS a pyrroak dchble ¥ond! ke prefirdbBiiris vgg@pen, non-alkyl R10 is preferably
attac@edto carbon oFtherlg of, R7 which is not adjacent to the ring-

ni trofen at omtbi%gt Serpomads aying R \Rth SpEyoCyepAre §€§edt%é°f‘?ip$)§’r‘ibﬁifﬂ9}”mﬂl ng and
R9 IbS 25 nﬂhbﬁiﬁﬁle}dtcfno thﬂﬁimﬁ:e%l@g’ @ﬁ? a0 the Rgllef hﬂgmomﬁletfi.@r ar6ln@ tl‘EQEl'gé})&ﬂlfg()gen 59
to be att e. 4-carbon o S can be
attached og’g SP’ﬁ°u§m‘ft‘8Prﬁgngat§“P?Ps£H'hﬂ’r£g @%Y\DBE%/EI%CI&?I?&[;’F with the
N- cont ai rfvlhg'mglempttf R7, the fused or spirocycle ring having from about 3

to about 6 carbon atoms. Such a fused or spirocycle alkyl ring is
preferably saturated or unsaturat ed3 i h 3{) one doubl e bond, nore

preferably saturated. A spi rocyc ng is particul arI y preferred.

Al'l al kyl and aryl portions of es are unsubstituted or

substituted with one hydroxy nol et th from1l to about 3 fluoro

noi eties, preferably unsubstituted. 2’2 1 3 JUN 2005 WD 02/ 48143

PCT/ Ws0 111'H8£waﬁwbmrchtu|mf adet hereid Bdsi the s@ivestiond nbmetlabysl bOUR ke ﬁ@inlayl
yl

di met hyl ., #b %n%c%@ﬁ %achede}%&e& QX%?H %re preferred are et di met hyl ,

and spi rocyc esp en. Optionally, an alkyl RLO can
be connected R os R@c@hﬁmfhelomowg afkofyy domir alkylthics fuiweoalyyd kel Ioiwerg

alkenyl. When R® is lower alkyl, preferred is where R® has from 1 to about 2 carbon atoms;

* methyl is preferred. When R® is lower alkene, preferred R® will have from 2 to about 4 carbon

20  atoms; ethenyl is preferred. All R® alkyl and alkene moieties are unsubstituted or substituted
with fluoro. When R® is lower alkoxy, preferred is where R® has 1 to about 4 carbon atoms.

When R® is lower alkylthio, preferred is where R® has 1 to about 4 carbon atoms. Preferred R® is

selected from chloro, methyl, methoxy, methylthio, 'monoﬂﬁoromethyl, difluoromethyl,
trifluoromethyl, monofluoromethoxy, diflucromethoxy, and triflucromethoxy. More preferred
25  R%is selected from methyl substituted with from 1 to 3 fluoro, methoxy, methylthio, and chloro;
' especmlly methoxy, methylthio and chloro.
As used herein, any radical is independently selected each time it is used (e.g., R* a.nd R?

need not be the same in all occurrences in defining a given compound of this invention).

23



wi-th the N-containing ring of R, the fused or spirocycle ring having from
2 to about 5 ring carbon 5 atom; and 0 or 1 ring nitrogen atom(ﬂrSOdUlR%
Such fused or spirocycle ring may be a hydrocarbon ring with an amno or
am noal kyl substituent, the am no being fromR9; or it may be a
heterocych@W“ﬁ'd-"vmth the R9 amino nitrogen being a ri RgTAISE¥488%N. Such
ring may have one or two al kanyl substituents. Such fused or spirocycle
ring is preferably saturated or unsaturated with one double bond; nore
preferably it is saturated. 10 Subject conpounds having R9 or R10
spirocycl es are nanmed according to the following nunbering system the
nunberi ng st ar tThe atmpohwls Sftik limention mgry comsip kclgtal cgytes(s)o thing adyhsecH @tgeundr i ng
whi ch for | ing is
Gyl opr opy™ el Cntiies i ofic 18@%3*@%&%&%&%“%%&@%?% Hfedd,
nonencl aturs'é)S%t@élym#@dfvnmqusmree ivolading roeeniic mistwencl at ure and is the
position wher eTBJt%udwxﬁggexEthﬁu{r?&ﬁﬁ;oﬁnﬁs ?Ekﬁ&hﬁq 0 %&% Eh%émﬁ eﬂ#&heus R8
is sel ect ed from hal g, | ower ower %( P I O owe K and | ower
al kenyl 5 WWeiptipas theseof gihish a’él"f&&ﬂ“ th&?}F\é?‘éPf ey Slil]éed\ﬁﬁé?né PRGLi¢ea SThe Plﬁﬁmpbst o about
2 carbon abes®;do nbEHY the invedios el fa@ek seMB eNilRBrale Sohd¥Bhe k8RBt Bf BLerred R
wll have from?2 to about 4 carbon 20 atons; ethenyl is preferred. All R8
al kyl and A ?‘ggﬁg noi eties are unsubstituted or substituted with fluoro.
When R8 is | owdhe aﬂbkqokyu,vequmefsmpcmdslahow @lsdRBsefud predurions ﬁb@bmpoﬁndkadfbon
atons. Wh 11S r S.l,to about 4
carbon at o‘r%éénﬂﬁlgrP e %r ED@ ﬂlﬂh};sué?decg%ﬁﬁuﬁa ((E))egls ﬁlglrgglg m(g;“"ttyha]#f lsaEa tan>:<Ly,
met hyl t1Ri o contimied llnmib'oﬁhlﬁ foprhula wtlfdes optisalgsdmpts, disaterdofnbns or mtotnyis thereof;
nonof | uor oRLAXM rred 25
R8 is selected frug%@tﬁ%&hg{aﬁg%@2??5%%3?%’01%&&81&%&%%{% Qﬂ%ﬁé i uogesme?f%’t?hoxy,
net hyl t hi o CORPRINEWhsFed: aqwbévsémw tovtaptaneynd theix ¥p4 arhdisslaseddn &9 Batent As used
herein, any,18@wioGRbed J&nﬂaﬂdl@pmslecmslaﬁteﬁﬁi $571786isRRE PethdaBE7, 11595 y.9pai(e. 9.,
in all occurrences in defining I ven

R1 and RS not

corpound of Q?’h&? IFSt‘WEﬁ‘EbF‘Bﬁ') 5} g§961U38 Fieon e, 1\11@56‘?}‘148?4%5 Peos @Sb?? 28535
The conpoupubdicasiond 108661180y puttlisied May 2 apdtabmil 036664 publishHe@VIS) 2, t1P9es apny such
conpound

incorporated herein by reference. The skilled artisan will recognize- that the 2-pyridone
compounds of the present invention can be substituted for the quinolones disclosed in these
references. For compositions and methods of use, the compounds of formula P-L-B are useful in
the same way as compounds of Formula (I). Thus, they can be interchanged in the composition
20  examples herein.

Biological activities of the invention compounds can be compared to ciprofloxacin and
the other known antimicrobial compounds. Compounds of the subject invention provide better
antibacterial properties against certain quinolone resistant bacteria compared to ciprofloxacin and
certain other prior art compounds. When tested against quinolone-resistant bacteria such as S,

25 aureus, S. saprophyticus, E. faecalis, S. pyogenes, S. pneuwmoniae, S. viridans, E. coli, P.
aeruginosa, P, mirabilis, K. pneumoniae, E. cloacae, certain compounds of the subject inventidn
have been found to have MIC values (ug/ml) that are up to about 500 times lower than

ciprofloxacin.

1. General Reaction Schemes for Compound Preparation:

30 In making the compounds of the invention, the order of synthetic steps may be varied to
increase yield of desired product. In addition, the skilled artisan will also recognize the judicious

choice of reactants, solvents, and temperatures is an important component in successful synthesis.
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i ncludes and contenpl ates each optical isoner, diastereomer or engntioner
thereof, in purified or substantially purifi ed form and m xt ur d< lJHﬂr?@@f,
including racemic mxtures. The follow ng exenplary conpounds are nade
using the a} rocedures described herein and 5 variations thereof which are
within theMOUR#P¥l of the skilled artisan's practice. THSTEGHSSYs bel ow
do not Iimt the invention, but rather serve to illustrate sone of the
embodi ments of the invention. The subj ect invention conmpounds above are
al so useful precursors for conpounds of fornmula P-L-B, wherein Pis a
compound of Formula (1), L is a linking noiety, and Bis a |actam 10
cont ai ni ng YWhile Geyetermrgagon of opiima conditiousdess ioipetingdt willdhe medesstood gt @riespNEr S OF
enant i oner gf tAPbRAL canPiRAHRAS R Cthilay f@lﬁ&&ﬂhﬁéj&h@ Tgﬁaz!nké of 1Y/ hECRow!

bi ohydr ol yzab] e esters, amdes and i mdes thereo Conpounds erein a

qui nol one” PRecic SyEhsts Gamplpsas s&h@ﬁh@’rﬂ‘?ﬁtﬁ °ﬁ“§§’§°‘ﬁ’ﬂ@n§P§@P8§ed in US. Patent
5, 180, 719 i SsueThekartingiatedidls usl@ﬁ%repﬂm&heB&hﬁﬂﬁds%ft%gﬁwgnﬁgn ArS R0, deRbr uary 7,
1995; Pg{?ent 24291, 139 1SS MEEJ% 13, 1996: U.S. Patent

5, 530, 1?6 LSRR s iRl rate hamRaly; aﬁ”s“%'ih‘tﬂﬂi’a&%'ﬂ ons 0366189 publ i shed

May 2, 1990 andit @366gda:dphd Ithesh:ﬁeﬂ Msyn , thél &D6X orgdnlc chexﬁi@tqr @ﬁ)ieaa@d:ahyzr ein by
r ef erence. lg- Eﬁ&ﬂ%& LJJIB.‘B %{0&; gtaor anic COIIlr oeu% nilchO S@JILF at ].er%flglg {2 K ltds We.

conpounds 0 e present I nvention c e Sub U|n%lones
di scl osed within Kkesssoper anflenracticsesf, thFéiﬂlled@np@s fot ¢a¢msmanmh mhipuiet&ns)f Tose, t he
compounds  @felufid bifakeoPihitdd 1R QDS btarbofl cdrHBuid FEnABY, ot HIRR gtgé

It exanpl es

Formula (1). Thus, t hey can be i1 nterchanged in the conpo

her ei n.19Bi BP%P’E,SaTCy]éE?“FW‘FPaé% subptitytiqes. bothy eertpeiviicanspesipaphilics etherifieationhpar ed t o
ci prof | ox aedtdilexadmdn aﬂdrbep@ifharonlaﬂ@m L Ex 16D ke BATRAHOESre disoiRRURdS Of

t he subj ect ention etter anti act eri al ropert| es agai nst
certain quftﬁrgl'" n&s é‘é‘%‘ gﬂ%ﬂba@%—% (Wilsy) O‘Ff’rr?%(%ll $rndhsse certain
ot her prioad mctedmgg@;ﬁmnsmm Lp Fieed & FFaikdlSReal éﬂtsnibl'@ﬂ nic &yhtGésa rmé bacteria

neumon; ae SEAYE i ERABLRANGr Sy, f ASE B ts QYRS LB &
pneur ndhi aEIemEg, prehensi pnic) Bynthesis® solndes) afd thellike.subj ect i nvention have
been found to hﬂ'l\é%klMthtYS@Jll Hﬁi%‘ezfdﬁ%@g)ec&t}gﬁ{ag%ﬁgn Mct ogs g'%oé‘é a.g got IVHEI? | ower

than ciprofl oxacin, ction enes par ati on:
30 I'n maki H‘Qertf!*f@t‘%ﬁ%dﬁﬁ’d%‘%?f Rrpfectadriy ghetrpodgsule s thes aypdmg amf ursiymﬁetsnd@ st eps

may be var fe@ioﬁs@ndfbﬂﬁfr@é%ﬁlg thélyRlidorQe EiRSdn. RSheR A UAALG artidin MQESHI&EEtm& he
skilled artisan will a&ﬁ“@% ecogni ze the.judicious. choice of Treactants,

sol vents, HR®S {Lipupals inereashd, Vielfs 5 e %mtd thtpdesrechteagtiqnss Tlapse gaertipns

synt heg0s. ar2found in the literature and are also well within the scope of the skilled artisan. Bxamples of

mwany of these manipulations can be found for example in T. Greene, Protecting Groups in

Organic Synthesis. Of course, amino acids used as starting materials with reactive side chains are
preferably blocked to prevent undesired side reactions.

General procedures for preparing 2-pyridone moieties useful in making the compounds of
the subject invention are described in the following references, all incorporated by reference |
herein (including articles listed within these references): European Patent Application No.
308,019 to Heck James, V. et al, 09 Sept 1988; World Patent Application No. 99/07696 to Tae
Ho et al, 9 Aug 1997; World Patent Application No. 91/16894 to Chu Daniel, T. et al, 2 May
1990; World Patent Application No. 95/10519 to Chu Daniel, T. et al, 14 Oct 1993; U.S. Patent
No. 5,599,816 to Chu Daniel, T. et al, 7 Jun 1995; U.S. Patent No. 5,726,182 to Chu Daniel, T. et
al, 7 Jun 1995; U.S. Patent No. 5,580,872 to Chu Danie], T. et al, 30 Sept 1995; and J. Med.
Chem., Vol. 39, pp. 3070-3088 (1996), Qun et al, "Synthesis and Structure-Activity
Relationships of 2-Pyridones: A Novel series of Potent DNA Gyrase Inhibitors as Antibacterial
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1-3 JUN 2005 WD 02/48143 PCT/ USOL/ 4 8535 While the determ nation o; oﬁﬁtéﬂal
conditions, etc. is routine, it will be understood that a variet))

conpounds can be generated in a simlar fashion, using the guidance of the
schenme bel qw.  Specific synthetic exanples are set forth for a variety of
conpounds ?Vrﬁ)‘g(étﬁ{‘)‘?on VI. The starting materials used inBSsTE[S8Y48A% t he
conpounds of the invention are known, made 5 by known nethods, or are
commercially available as a starting material. It is recognized that the
skilled artisan in the art of organic chem stry can readily carry out
standard mani pul ati ons of organi c conpounds w thout further direction; that
is, it is vigens." (premethoddiesy Sorapeidinedhgrompoundeofdlie inteaticalis shown iaRdaétman t o
carry out SdgdmeBRiPuUl ations. These include, but are not limted to,
reducti on of carbonyl conpounds to their corresponding al cohols, 10

oxi dations, acylations, aromatic skeseionSehemens, both el ectrophilic and

nucl eophilic, etherifigations, esterificationrand saponification and the

| i ke. Exanples of ghese mani pul ations are g scilssed in standard texts such
as March, Advanced c Chemistry (WIley), Efsundber g, Advanced
Organic Chem stry R), Fieser & Fei ser, s for Organic Synthesis
(16 volunes), L. Paquétté& Encycl opedia of Re 8gen s for Organic Synthesis
(8 volunes), Frost & 35 Flening, ConprehensivB® Ofanic Synthesis (9

vol unmes) and th%f'__’ﬁi‘ifg gyr’;,‘fj;h%““a‘?‘i | l'ed arpfgamupi || readily appreciate that
certain reactions are best carried o4t when other functionality is nmasked
or protected in the nol ecul e, thusavoi ding any undesirabl e side reactions
and/ or increasing the ygel ¢ of 5t he rggaction. Oten the skilled artisan
utilizes protecting, gr t o/lacconpl uch incr ields or to avoid
the undesired react| of%. @act i 20 are?®f Hiterature and
are also well wthin fQe lscope of the-skilled arti Exanpl es of many of
t hese mani pul ati onscan( bef oukd foc(‘,‘fﬁ Inple ™K n Y ,~Hr ot ecting
G oups in Oganic Syntgesiks. O course, arrig cid g as starting
materials wth reactive side chains are preferably bl ocked to prevent
undesi red gi des reectdhisciRse, Gepiddhe RLODE G tyiSallyCdbtaes B g cdr@psragdgne

noi eties u |0, hRking .t.he conmpounds of  the subject invention are
descri bed ?ﬁjs%#%teeh p %@Evﬁo ng ref ie;efl vermr%érgl,lp aaﬁ%fe 4|"pr?5§1§crmp%1; %ﬁ%%e&“eﬁf/‘nF%‘Fué?c’éln" e

herein (i néieddiinedsidrahrinl es |isted within these references): European Patent
Application No. 308,019 to Heck Janes, V. et al, 09 Sept 1988; Wrld

Pat ent AppHYcat Compasiionsgg/ 07696 to Tae Ho et al, 9 Aug 1997; Wrld Patent
Appl i cation NbThQég&@@&%s(Sf%iﬂﬂ%nﬁ&mo%}mseI et al, 2 May 1990; Wrld Patent
Application No. 95/ 1(%?5:%.3 rng'Chu Daniel, T. et al, 14 COct 1993; U. S. Patent
No. 5,599,816 (3 CASFHHAFHctivemopgt of the comppypd of ghgdnvention; anthat ent  No.
5,726,182 to Cith Daphaehaceulicallytacceptable excipient.

It may also optionally comprise other antimicrobials or other actives, which may or may not act

5  synergystically with the invention.

A "safe and effective amount" of a 2-pyridone is an amount that is effective, to inhibit
microbial growth at the site of an infection to be treated in a host, without undue adverse side
effects (such as toxicity, irritation, or allergic response), commensurate with a reasonable
benefit/risk ratio when used in the manner of this invention. The specific "safe and effective

10 amount" will vary with such factors as the particular condition being treated, the physical
condition of the patient, the duration of treatﬁmnt, the nature of concurrent therapy (if any), the
specific dosage form to be used, the excipient employed, the solubility of the 2-pyridone therein,
and the dosage regimen desired for the composition.

The compositions of this invention are preferably provided in unit dosage form. As used

156 herein, a "unit dosage form" is a composition of this invention containing an amount of a 2-
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al-, 7 Jun 1995; U.S. Patent. No. 5,580,872 to Chu Daniel, T. et al %%NSM
1995; and J. Med. Chem, Vol. 39, pp. 3070-3088 (1996), Qun et al|3
"Synthesis and Structure-Activity Relationships of 2-Pyridones: A Novel
séries of Potent DNA Gyrase Inhibitors as Antibacterial 25 1 3 JUN 2005 WO
02/ 48143 PER3E3H* 48535 Agents.” One methodol ogy for pr RETHSAL#S6He
conpounds of the invention is shown in Reaction Schene bel ow. Reaction
Schenme R8° Substituted pyridine precursor (L= leaving group) RI0 R3 RO
Side chain RL coupling. R3 In this reaction schenme, the pyridone nucl eus
Is typically obtained fromthe corresponding substituted pyridine

cont ai ni ng rrileaiang sgirableforatimntyeatién poshuniag or booer sinbbetjsent aisingleddiect i on of

the desiredcgidls &@%% echééi PO e"s% gaa@mm@ %%Pé%@séo;}tklﬁ 33mPbodt 3b %y

I nvention conprise: e an tive amoun corrpoun& of the
i nventi on; I&%HPIG{EEF}?U&&W#B?QQW ere preferablystilh fratp|aboug XQ9 g, mferabmto At al so

optionally mwmgsxﬁo@tpﬁ%abmolamwbmg%&e pRERBTy Aflb YR 1,060 £ ARY or may
not act _5 synergysticall he i nvention. A ™"safe and effective

anount " f Pgeferably aa%éoqrgg'a#ﬁza%w that is effective, to inhibit

m crobi al gr owtThe abmpdiRioss éfethid finvaition rjﬁa«yqd‘eu@rani of b@arlefyeﬁtf&%sl wltabm@fsi

wi t hout undue rse sid effects .as t.oxi irritation,
allergic re§b‘5‘ﬁ§ L oh lofﬁ‘f@ ?Pr“’é{g RRf = ”82{§%H%{b| ﬁ dingeyRop e %aﬁmiﬂﬁ’i i 0 when
used in theowsnh@iiditration desiiedyeviritg pf pﬁﬁhﬁac&neﬂ]yf-ab&p Aslabeipkng v&ﬁﬂcﬁ@m ve 10

amount - wi |111 th\é%Xna Ft;'seﬁ u'flg:s ﬁ&&c@r 1d %h&lﬁg Pﬁers %11\%?%61{ %ro&) ngsl tsxllr%c -4C 1veng

treated, the con 'on Of treatnent,
the natifte a@¢nt~°c @né praematmm@ulapycefu fomwyl phetmaceutically-active matenals may be

included, which do not substantially interfere with the antimicrobial activity of the 2-pyridone.

The amount of excipient employed in conjunction with the 2-pyridone is sufficient to provide a
practical quantity of material for administration per unit dose of the 2-pyridone. Techniques and
compositions for making dosage forms useful in the methods of this invention are described in the

15  following references, all incorporated by reference herein: Modern Pharmaceutics, Vol. 7,
Chapters 9 and 10 (Banker & Rhodes, editors, 1979); Lieberman et al., Pharmaceutical Dosage
Forms: Tablets (1981); and Ansel, Introduction to Pharmaceutical Dosage Forms 2d Edition
(1976).

In particular, pharmaceutically-acceptable excipients for systemic administration include

20  sugars, starches, cellulose and its derivatives, malt, gelatin, talc, calcium sulfate, vegetable oils,
synthetic oils, polyols, alginic acid, phosphate buffer solutions, emulsifiers, isotonic saline, and
pyrogen-free water. Preferred excipients for parenteral administration include propylene glycol,
ethyl oleate, pyrrolidone, ethanol, and sesame oil. Preferably, the pharmaceutically-acceptable
excipient, in compositions for parenteral administration, comprises at least about 90% by weight

25 by the total composition.

In addition, dosages for injection may be prepared in dried or lyophilized form. Such
forms can be reconstituted with water or saline solution, depending on the preparation of the
dosage form. Such forms may be packaged as individual dosages or multiple dosages for easier
handling. Where lyophilized or dried dosages, are used, the reconstituted dosage form is

30  preferably isotonic, and at a physiologically compatible pH.

Various oral dosage forms can be used, including such solid forms as tablets, capsules,
granules and bulk powders. These oral forms comprise a safe and effective amount, usually at

least about 5%, and preferably from about 25% to about 50%, of the 2-pyridone. Tablets can be
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specific dosage formto be used, the excipient enployed, the solubility of
the 2-pyridone therein, and the dosage regi men desired for the 13 JUN 2006
conposition. The corrposi tions of this invention are preferably provided in
unit dosage form As used 15 herein, a "unit dosage fornf is a conposition
of this inV@MHHM containing an anount of a 2 26 1 3 JURCEESH/4p§502/ 48143
PCT/ USOL/ 48535 pyridone that is suitable for admnistration to a human or

| ower ani mal subject, in a single dose, according to good nedi cal

practice. These conpositions preferably contain fromabout 30 ng, nore
preferably from about 50 ng, nore preferably still from about 100 ny,

pr ef er abl y comprajsest,tablep 0in@86, pyysricrroate, M@a%lfmkmtﬂbMulﬁplﬁeﬁhpmgged nor e
preferably . - f b , of
a 2-pyri doncgltltkuh gegug%@r%g]géetmllgﬁgggggdﬂﬁgggss ?lﬁl\l}éﬁt 16N aEJn?s L or agelﬁ Buﬁav? 9% vari ety
of fornms, LEMsafpwingdigng sganamsl aeling ragqytsalqumcbeqalaqlosaaecfptinéanch@p apgewsnt er al

admi ni st "atsbﬂﬁ'ons Deﬂﬁa&ianu@m{ana hﬁhﬁ@ﬂst bty Bfuspen it € rePins@EEA R dhl ON
desired,; ¥ riet phar maceutical | y- accept a li)eexm pients well-known in

the art mayfHHesH afan o8 Fiffevesrae lgwaaonéﬁeqovsa&#ed Fonp P@qrgescea'i Fekes

hydr ot r opespntsitiing acieabia Colvertts, Iffesag@ivess ,ema!miyuign Qg%ﬂts,umiﬁdnﬂlgg &gﬂa&l anué@cs

Opt i onal pr;wee en(éeut |1tcal Igé?tact ve matterl fl do not
subst anti al®l'y T Rt ert slee?8fi v IFOPHE WY Al %ﬁ‘i’"zﬁl agg&gsf |s$‘ihta§° 8? {“H)é’m ri done.
The anpunt skfleextiapi Entferedpkdpiats fon opbajmmigtationinvidengeldie, Regylent gigere, i s
sufficient chPon?er&’&Lﬂﬁ &:mPGactical quantity of material for administration
per unit dose of > pyridone. Techni ques and conpositions for naking
dosage Yorns udds eﬂmppﬁthnhef thistitvertion ofn alshibs admpivigtered tpicaltygo d ewhieci, bedbyi n t he
15 fol | owi ng Jlﬁétqsﬁgcoﬁsm bdding 1€ B e@&.p%hﬁsl. é%é 9&&&6&1%&{@5@1 s @M

Phar maceut i cs, apters anker des, editors, 1979);
Li eber man SEOISE S“"PFFQF‘H%?E@H% foelyge, IfSESs‘%:@%Ple' Ihﬁ}"ﬁ%s Cr%fblséltl%"ﬂé 155894 sglidg Ansel |

| nt roduct i mnes*caod?daaematﬂus Qﬁdfer@.lpﬁ @rike0k Be &ﬂbﬁue%ouﬁtl&zmy at l1Ast

ti | , t
B i st iR O A e gty KRB RS 125 fetage. o G Pay e aiORE SRSy at i ves.
mal t, gl atfmnppntahtctmlmmtxm mcﬁ:mbl}' featain, in ylegadnathd skincds |a$pntmﬂwslﬁhﬁtan¢remstl S,
pol yol s, Bl 0ol 6l ool BRRRNAL GultlilCln FOL ' AeROR, BIUSHEL S SR 0N ©
£ ter Tor

sal i ne, yrogen- erred exclp are er al
admi ni str atniat@}ﬁ‘ apﬁeﬂpehl@ofpimpg Hispeesedy prydissplyed thardiy Fhedl-mfati@e fﬁlfr exgipiegtoney,
ethanol , ange §1§a&ﬁacamlcauyl%e&gﬁm@%mmt§ "b‘ﬁmﬂﬁi@fs MR Rl GRbds) aRCHRBRARLe

exci pl ent in conposl tions par ent er al adm ni st ratl on, conprises at

| east about °§’éf%ﬂlff§° %Y"ﬂﬂf‘mw???t’ﬁff@lﬂbmt‘%% al conposition.

20 V. Methods of Using the Compounds:

This invention also provides methods of treating an infectious disorder in a human or other
animal subject, by administering a safe and effective amount of a 2-pyridone to said subject. As
used herein, an "infectious disorder" is any disorder characterized by the presence of a microbial
infection. Preferred methods of this invention are for the treatment of bacterial infections. Such

25  infectious disorders include (for example) central nervous system infections, external ear
infections, infections of the middle ear (such as acute otitis media), infections of the cranial
sinuses, eye infections, infections of the oral cavity (such as infections of the teeth, gums and
mucosa), upper respiratory tract infections, lower respiratory tract infections, including
pneumonia, genitourinary infections, gastrointestinal infections, gynecological infections,

30  septicemia, sepsis, peritonitis, bone and joint infections, skin and skin structure infections,

bacterial endocarditis, burns, antibacterial prophylaxis of surgery, and antibacterial prophylaxis in
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In addition, dosages for injection nmay be prepared in dried or |yophilized
form Such forns can be reconstituted with water or saline sol ut{gnJun 2008
depending on the preparation of the dosage form Such forns may be
packaged as individual dosages or nmultiple dosages for easier handling.
Where | yopWQ %4843 or dried dosages, are used, the recon@CIU§ds§osage form
is 30 preferably isotonic, and at a physiologically conpati bl e pH Vari ous
oral dosage forms can be used, i ncl udi ng such solid forns as tablets,
capsul es, granules and bul k powders. These oral forns conprise a safe and
effective anount, usually at |east about 5% and preferably from about 25%
to about SGl%t'OB?fattVﬁePaEQ%%/?li Bolyaungsypiressed pagients, suchyas] patienfs KECHPING CHYRN2/ 48143

PCT/ US01/ 4&5&%@@@@3@@;&@@{@@&@ turates, enteric-coated, sugar-coated,
filmcoated l'e-co ;‘fﬁ cont ai ni ng sui tabl e bi nders
Fig"

| ubricants, di I'{?&r’l‘f‘? Lﬁf‘tg‘f“ﬁf Egfts 4 BRI thate 8] T FimEe JURESTaqa Qe 6 i ng
agents, fl ommpmﬂmef mgpraxgﬁnﬁﬁmmanﬁhgmk b dingscagtihted anlinfadtioth diforder Bladdge for ms

1 U 4800 0 Wl SRR DR L L RSBtk
ef f er vesceritclipies agvatting nlsmfeammésqrdautrem ofquuing &f of hestvegicelady gheanhelhes is _
cont ai ni 10 b0l & SAlNRHCyisoRk RERUAL K Ben B3N bt 08 AISR! BiatiePendl N0

agents, diluen agent oring agent’s an
flavoring dbpeifestious disarders enMVélalleVi@ﬁmmr te(v)ermgethe ifgcripus dlisarder. shsofarPs dhieer r ed

exci pi ent s fidodPéthe Feddhthvehtlon abeQUiedtiCth t;;féeena @febtbus RERRY, RAEuMEMER -
cottonseed oil. and sesane oil 10 The co sitions of this |nvent|on can

al so be!Oadriiahithe s dPrevep dage|npt feguizg Eeithed feasel stage be gapletaethipitedet Steayi ng on
or spreadi netster’s NEHOTONBESE DicBéhagl) Rdler,apuee hdtah, twterﬁmévhﬁingaéfers fosgie of

th bj it ,
soFut?gnL?C y()tEdﬂ@ng s“’$$%@@%gﬁ5§ﬁﬁgpﬂ@bﬁﬁ%%%f#%ﬁg”@?&%&?&ﬁ{ %ggﬁprise
a safe and secthf tha tailnipisaration of the oemrmbnldy ofithe Ipeaat invealiohayOoct@tpriant opseebier abl y
from about 11:1]fe/8t1t09 ’PIRQ% d%g@n gl% Iﬂ)%t tﬁe 9 Xea&qu{é%eeid%g Ic&x?})li)ete?%av)écﬂﬁ&) ients 15 for

topical admnistration pre remain In n as a
continuddus fil rﬁhea?rwnﬁ@@|@nvatlw| Wg FomPOstEnLs bf/ﬂp%ms'pltaoatqamrbeoadminﬁqmwsi on in

wat er.  Genghpidalty or s \EenBorBy. Pis§mit Sp fc%ﬁuﬁcmd@s ax!}/aanE& angu6RRAR R of having
di spersed or .dissolved therein the done. The excipient na nclude

phar maceut P¥EfoRs e thenfissyss of é*f‘FD]quén‘E & mgﬁ‘ﬁﬁ"%‘r Fridyd, mF%FP‘ER‘%i fgps and

ﬁ/gl \ée gt S ?ﬁlgrsavéﬂﬁﬁs |ihtle@éritdnbal,S mbam_n};ﬁm bublépaxN rdcl, Itah@ oﬁdilahhlﬁﬂd trédidhl ﬁ'&l(ijb 2? V.
thods o 0 i s .invention a ravi des met hods o

treating afP ?Cﬁ@gdé’fa\gﬁﬁgoﬁg%é%&éaip Ph a‘i’“ﬁlﬁtﬁrﬁ a&ﬁ”ﬂ&ﬁﬁ@? duratien of treatimen, are

20  mutually dependent. The dosage and treatment regimen will also depend upon such factors as the

specific 2-pyridone used, the resistance pattern of the infecting organism to the 2-pyridone used,
the ability of the 2-pyridone to reach minimum inhibitory concentrations at the site of the
infection, the nature and extent of other infections (if any), the personal attributes of the subject
(such as weight), compliance with the treatment regimen, the age and health status of the patient,

25 andthe presencé and severity of any side effects of the treatment.
Typically, for a uman adult (weighing approximately 70 kilograms), from about 75 mg,
- more preferably from about 200 mg, most preferably from about 500 mg to about 30,000 mg,
more preferably to about 10,000 mg, most preferably to about 3,500 mg, of 2-pyridone is
administered per day. Treatment regimens preferably extend from about 1, preferably from about
30 3 to about 56 days, preferably to about 20 days, in duration. Prophylactic regimens (such as
avoidance of opportunistic infections in immuno-compromised patients) may extend 6 months, or

longer, according to good medical practice.
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ani mal subject, by adm nistering a safe and effective anount of a

2-pyridone to said subject. As wused herein, an "infectious di sordéerd JUY 2005

any di sorder characterized by the presence of a mcrobial infection.

Preferred nethods of this invention are for the treatnent of bacterial

i nfecti onsWOREH4D5 | nfectious disorders include (for eX&FISEY488BNt r al

nervous systeminfections, external ear infections, infections of the

m ddl e ear (such as acute otitis nedia), infections of the cranial

si nuses, eye infections, infections of the oral cavity (such as infections

of the teeth, gunms_and nmnucosa), upper respiratory tract infections, |ower

respiratory tracPreiersdwethedef pafepteral adiministrationds thserich intgeanpisduipdtiomr (s is

i nfecti ons kn@aSink abicRE t thedrt, hifoRldiORFor fAMDEHPARMMiGAlior MilsOelslefRS For30
ritonitis, bone and joint infections, skin and skin

septicem a, sepsis, P§ | ) <In.

structure i“?‘?f”é‘g‘isi eshrsially pumpaps, (qsspming,ap appEgipals Rody weight of Zhelogramy) dndiviual

prophyl axi slo@h ofSfeungabioyt, 100 g, pdTérhaidpRdnedboad S0P fng B ubb@X|080 inp, @ prefdrablid 2005 WO
02/ 48143 PCaI.[é p§9&d]§853355065t0§1t -operative patients or in inmunosuppressed
patients (such™as pgafl &Rt S Tecei vi ng cancer chenot herapy, or organ
transpl'ant pat ilenesd casdh suthe pamgenbralkizad, neysteric i isfectived oh ér dimurecompramiséchat , at
a mni num 1. N ! %qu sent Lavention.mtigates
a di sease gg%g]g%f%g&g&r’{%ﬂﬁcd?fegus ?%U(% 'dg‘%e éoﬁ&g@{{%ﬁ, nerhl Epl?oécfmec ragl% flty in a
manmal i an  Physjokesical nkbr Ehepdassge pmpiny willdependeon she pRHens and deperitieefrrotiditianassment

i ncludes: RfeR\EBhér R GmABnly BEBRLELHSanflleRO Tt AR P Glel BELNY weld vl ARL -
particularly when t ost is predisposed to acquiring the disease, but

.he host . qui he
has not % et°PBaaiPrashiesfrohetilis pretitipner wingdhesyidance give ip thegpecifipation.nf ect i ous
di sorder; and/ @ préferréaMheliidd € sy@temic@iRihBidgn tsheallalvhiaGld oS meivaed deks of Nsof ar

as the net.hod f_the present..inveniion. are direc .to preventin
i nfecti ous ﬁ(ﬁ’FlsaoPlgeZP &e: [perey P§§Efﬁbd &P S %)a?’?lé"t a@ﬁtei'f()gr‘?ﬁ mte RAGTbly g’oes not
requi re thabout i mph sease state be conpletely thwarted. (See Wbster's

Ni nt h Col | egi ate,:Di G ) t her.ej er reventing
refers to the .tlg lﬁl ?%mggt%éﬁ)g% ‘%lFJeE? ‘%rﬁ‘t’ely?%gz % d%&ﬁ?‘%@@% Oﬁng)grfzgﬁ on t hat
i s susciépt ispleintegtionnfEhetamouns af Zoyridenesto begorienlly ladministired rdeprndsatnonsudhf t he
conpounds  @fcickng &fnes%ﬂd?ﬁvitk,ntyﬁ‘éﬁiddQ&aG@lYotQﬁ& Hisudtd & tréa%d,oﬂ% ComRkitior MaeCti ON.
The term does not myl y that’ the disease state need e_cox’?et e?y avoi ded.
15 The 2- p§FFRIGHEL Wt fo\bs pelgimistersty dhenariiselas T rvaidenede be sdministerede pt Wedks éhen be
adm ni st er @gticul® @is6rdéd t¥ b6 trefiddSing MeCRlehtto wRIE sPnfic AP Ristifzakied BrolnIedaydes any
met hod of igécéodu i.n? the 2- pyridone into the tissues of the body, e.g.,

i ntrat hecal &gl ‘diP®f", intramuscul ar, transdermal, intravenous,

i ntrapefi t gpeak,, SHRCELANG Sepatll | Ngual , rectal, and oral adm nistration.
The specific dosage of a mc al to be admnistered, as well as the

duration of tread@BsHing MbfRviations are used herein:

THF: Tetrahydrofuran
LDA: Lithium diisopropylamide
DIBAL: Diisobutyl aluminium hydride

25 a, Precursor Preparation - Nuclei:

Precursor Example A
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20 nutual |y dependent. The dosage and treatnent reginmen wll alsgége ﬁngpﬁn
upon such factors as the specific 2-pyridone used, the resistan p@ t

of the infecting organismto the 2-pyridone used, the ability of the

2+ pyrldone to reach mininmuminhibitory concentrations at the site of the

i nfection, M43 ure and extent of other infections (i PCAMPIL4863e per sonal
attributes of the subject (such as weight), conpliance wth the treatnent
regi nen, the age and health status of the patient, 25 and the presence and
severity of any side effects of the treatnent. Typically, for a human adult

(wei ghi ng approximately, 70 kil ograns), from about 75 , nore preferably
from about 200 ng, nost|| pr Lerably fr@m about 500 ny t ab ut 30, 000 ng,

nore preferably to abglt Eé?z;preLELably t 3,500 ny, of
2-pyridone is adm niS{e d per day Treat ment regi eferably ext end

fromabout 1, preferably f'ém about 36 3 Y0 about 56 d ys ‘preferably to
about 20 days in duration. Prophylactic regimens (suc avoi dance of
opportuni stic infections in inmuno-congrom sed patientg) nay extend 6
nonths, or longer, acgbrding to good hedigal practice Me 3 JUN 2005 WO
02/ 48143 PCT/ US01/ 48 ﬁ¥%ieLLed thod ofparent raF adm nistration is
t hrough i ntravenous i tiofg As IS Brand pract MeN the art, al
formul ati ons for parenteral” adninistration nust be sterile. For mamal s,
especi ally humans, (as%uning an approxi mate body wei ght of 70 kil ograns)

i ndi vi dual doses of frlom about 100 ngy, preferably from about 500 ng to
about 7,000 ng, nore pr@ferably to 5 out 3,500 ng, is acceptable I n
sonme cases, such as g oMzed, syste i.C_bmf ections o \jﬁ COOEt

i rMmune- conprom sed pdti oyt HE THY ntijon y -besdofed | ntfavenously. The
dosage formis general j ol oghrcabAPrh~The dosage
anount will depend on the tient and sevelity of condiém.0 as well as

ot her -comonl y consi dered paraneters. Determination of syuch doses is well
within the 10 scope of practice for the skilled practitkoner using the

gui dance given in the specification. A preferred nmethod @f systemc

adm nistration is oral adm nistration. |ndividual do f _ddomam about 20
ng, nore preferably from about 100 ng to about 2,50 re preferably to
about 500 ng. Topical admnistration can be usedd t he 2-pyridone
systemcally, or to treat a 15 local infection. The nts of 2-pyridone
to be topically adm ni stered depends upon such factors as skin
sensitivity, type and |l ocation of the tissue to (PedukfARd, the conposition
and

3-Methoxy-2-methyl-1,4-pyrone.

3-hydroxy-2-methyl-1,4-pyrone (100.3 g) is dissolved in 500 ml of a 10% solution of KOH in
5  water. Dimethyl sulfate (76 ml) is then added over a period of 30 min, while keeping the

terperature around 25°C. The reaction is then concentrated to one quarter of the original volume

and acidified by addition of hydrochloric acid. This phase is extracted 3 times with ethyl acetate,

the organic phase dried over sodium sulfate and the solvent evaporated to yield the desired

product.

10 3-Methoxy-2-methyl-1,4-pyridone.
3-Methoxy-2-methyl-1,4-pyrone (64.14 g) is mixed with a 28% aqueous solution of ammonia
(750 ml) in a glass lined steel bomb and the mixture is stirred at 120°C for 24 hours. The excess

of water and ammonia is evaporated and the residue triturated in a mixture of ethanol and ethyl

acetate; the solid is filtered and dried to afford the desired product.

15  4-Chloro-3-methoxy-2-methyl-pyridine.
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excipient (if an to be adm nistered, the particular 2-pyridone,to
adm Ircl)i stert(ad, asy\)/vell as the particular disorder to be treated ér‘?d"&'ﬁcgms
extent to which systemic (as distinguished fromlocal) effects are
desired. 2Q VI. Exanples - Conpound Preparation The foll ow ng abbreviations
are used h¥OPHEW TLE: Tetrahydrofuran LDA: Lithium di |P§66}58WF§m de

DI BAL: Diisobutyl alum nium hydride 25 a. Precursor Preparation - Nuclei:
Precursor Exanple A 30 1 3 JUN 2005 WD 02/ 48143 PCT/ US01/ 48535 -Me | Et000
\ COCEt Cl COCEt CI (Precursor A) 3-Methoxy-2-nethyl-1,4-pyrone.

3- hydr oxy- 2 met hyl -1, 4-pyrone (100.3 g) is dissolved in 500 Ml of a 10%
sol ution of MO’FYrP"BetW;hlérPYﬂ@nﬁéltlﬁf)lg) mifegtia popphopauy oxsshlptider{1¢duid @ndover a

period of 3Qfliken ,forvniolﬂo@fs kqa@emsstd‘f@eagéne&D@E@}a%ean@mqegdlzﬁgwmﬁm& gaction
is then cong ntr @P@ ? one quarter of the original volune _and acidified
ey DR 6

by additi on® Yaperatsdj Waterr{iQQmiy is-pdded; ta the ksidye prd ghopH adinsted i ¢ h

et hyl acet aIleby addhien of gamsmpdmﬁata thef Gx@RE vl GhddiPienel lchisti®. andoddr@ sol vent
evapor atbed

3- Met hoxy- 24 e%{hs d:”eqLovﬁr S°9iP m(ﬁ'ﬁ‘)lﬁ'? ange‘f%‘irﬁ%%&’/afgc’rm A e o8y r one (64. 14 g) is
mxed with a Sy nia (750 mM) in a glass line

st)éel bonmb gﬁgﬁ{%ﬁg‘%ﬁmgﬁﬁys&pl&ﬂmHOCfor 24 hours. The excess of
wat er and ahfEpioR-meshogygsthzliRyeldian @. 12 1gdisdissdlved én ¢artion tattaghéatidg (B0anththsat ur e of

et hanol andv8fdilsuccinimide (7.12 g) and benzoyl peroxide (1 g) are added. The reaction mixture is
refluxed under UV irradiation for 1.5 hour. The solid is filtered after cooling and the solvent

10 evaporated. The desired product is purified by chromatography on silica gel.

2-(4-Chloro-3-methoxy-2-pyridinyl)-acetonitrile

4-Chloro-3-methoxy-2-bromomethyl-pyridine (4.69 g) and sodium cyanide (5.11 g) are added to
20 ml of a 1/1 mixture of water and ethanol. The reaction is stirred at 60°C for 3 hours. The
ethanol is evaporated and the residue diluted in water and extracted with methylene chloride. The

15  desired product is obtained by chrornatography using hexdne/ethyl acetate (9/1) as solvent.

2-(4-Chloro-3-methoxy-2-pyridinyl)-butyronitrile
2-(4-Chloro-3-methoxy-2-pyridinyl)-acetonitrile (7.06 g) is dissolved in THF (40 ml) and 60%
sodium hydride (1.62 g) is added followed by 3.25 ml of ethyl iodide. The reaction is allowed to
stir at 45°C for 1.5 hour then the reaction mixture is diluted with water and extracted with ethyl
20  acetate. The desired product is purified by chromatography using hexane/ethyl acetate 4/1 as

solvent.

2-(4-Chloro-3-methoxy-2-pyridinyl)-butanal

2-(4-Chloro-3-methoxy-2-pyridinyl)-butyronitrile (2.78 g) is dissolved in diethyl ether (150 ml),

the solution is cooled to -74°C and DIBAL (29 ml 1.0M) is added over a 30 min period. The
25  solution is allowed to stir at -74°C for an hour then at 0°C for another hour. The reaction is

quenched by addition of 5% sulfuric acid (25 ml), keeping the temperature around 0°C. The

phases are separated and the organic phase washed with a solution of sodium bicarbonate, dried

and evaporated to afford the desired product.

Ethyl-4-(4-Chloro-3-methoxy-2-pyridinyl)-2-carboxyethyl-hexen-2-oate
30  2-(4-Chloro-3-methoxy-2-pyridinyl)-butanal (1.081 g) is dissolved in 40 ml of ethanol. Piperidine
(1.2 ml), acetic acid (1.2 ml), and diethyl malonate are then added sequentially. The reaction is
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acetate; the solid is filtered and dried to afford the desired product. 15
4- Chl or 0- 3- met hoxy- 2-net hyl -pyridine. 31 1 3 JUN 2005 WO 02/ 48143! 3 JUN 2005
PCT/ US01/ 48535 3- Met hoxy-2-nethyl -1, 4-pyridone (11.29 g) is mxed in
phosphorous oxychl oride (100 m) and refluxed for 10 hours. The excess of
reagent i sWOMBHAt ed and the residue is redissol ved i n PCEBIS048835( 100N )
and evaporated. Water (100 m) is added to the residue and the pH adjusted
to 11 by addition of potassi-umcarbonate, then extracted with nethyl ene
chloride. The organic 5 phased is dried over sodium sulfate and evaporat ed
to afford the desired product. 4-Chloro-3-nethoxy-2-bronmonet hyl -pyridi ne.
4- Chl or o- 3-stixsednas ¥ CQovenmight/dnd theriolitileprefu@vet 2the) Yesidwe idredizerlved ch étherceaskedn
tetrachl ori r - I, N 17 o 1.

por oxi de. (1 Wik Bt ) Pepoltell AP aSHEE IR uiiert, Storirapids

i rradi ati orberaaplethylgcarind/l asppliensol id is filtered after cooling and the

sol vent 10 evaporated. The desired product is _purified by chromatography on
silica gel .E%Eﬁ%lfb&?‘S'F@yég'%@WWQ@:WW'&HhﬁW')”'ﬁﬁr(bé’fyéﬂ‘i? (Brécpgsor A)

45 Chl or Gag-Bnlﬁ/l-hwszl(:)l&%mrﬁﬁfmﬁvﬂdhwJzicdxib&@etﬁﬂ-hé;&na)oa%raolsﬁogj iisilﬁks?%&@cﬂi.nde (5.11
g) are a t.0 i Xt Ur wat nd et hanol. The reaction
is stirr edezgtnﬂégé? ¥ cngxgtf‘&grhga.te]dﬁ@éé gtfﬁ’é%gli’urf‘s%é"vgaﬁ‘&daﬁr otih #UEiE Wesi due
di | ut ed i n chmtnetography ueing lieasme e@n ethil Aceet B ydlene chl ori de. The 15 desired
product is obtained by chromatography using hexane/ ethyl acetate (9/1) as

sol vent. 2-(4-Chl oro- 3- et hoxy- 2Preewiscli Exainpleffit yroni tril e
2-(4-Chl oro- 3- ngt hoxy-2-pyridinygl)-acetonitrile (06 g) is dissolved in
THE (40 nil.) d 60% sodiumh drige (1.62 g) isl|pdded followed by 3.25 m

of ethyl iodigde. reaction d to sti 2
the reaction 'xt] re i ot ut dd t h wafer and

acetate. The } product i
hexane/ et hyl acetate 4/1 as sofve
2- (4- Chl or o- 3- net hoxy- 2- pyri di nyl ) - but anal

2- (4- Chl or o- 3- net hoxy-2-pyridinyl)-butyronitrile (2.78 g) is dissolved in
diethyl ether (150 m), the solygtion is cooled toq-74C and DI BAL (29 m
1.0M is adde r a 30 mn perfiod. The 25 solutipn ig.,allowed to stir at

ified by chro

2t A49€ for 1.5 hour then
gcted with ethyl 20
Loy phy usi ng

o)

-74C for an h@ur tthen at 0C fo r hour. Th on is quenched by
addi ti on ofg ric acid ( ), k&eping thg nperature around OC.
The phases are|separated and i ¢ phase wagtiegq,w th a sol uti on of

0O 0
N C(COOEY), N OFEt
| | —
cl = a” N
Me Me
10

(Precursor B)

4-Chloro-3-methoxy-2-(cyclopropyl)-methyl pyridine.
Cyclopropy! bromide (0.5 ml) is dissolved in 5 ml of THF and magnesium (0.15 g) is added and
heat is applied to initiate the reaction. Once the reaction is completed, the solution is cooled to -

45°C and cuprous iodide (0.5 g) is added. The reaction is allowed to stir for 30 minutes and 4-
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and evaporated to afford the desired product.
- 4- (4- Chl or o- 3- et hoxy- 2- pyri di nyl ) - 2- car boxyet hyl

Et hyl

- hexen- 21ariN 288

2- (4- Chl oro- 3 nmet hoxy- 2- pyridinyl)-butanal (1.081 g) is dissolved in 40 m

of et hanol .

are then a¥:¥
PCT/ US01/ 48535 stirred at 40C overnight and the volatiles renoved,

Perldlne (1.2 M), acetic acid (1.2 m), and diethyl malonate
48Wduentially. The reaction is 32 1 3 JUNEXUOBOINBSB2/ 48143
t he

residue is redissolved in ether, washed wth water, brine, and evaporated.

The desired product is purified by chromatography using hexane/ethyl

acetate 4/1 as solvent.

Et hyl

- 8- chl Giayo-B-mathhyy-2-Bromenétiaptpyrifline XO15#H) draddal. | The meetBn dastiood y -41°€

(Precursor .
a5 Ca- T e o gnd allqwed to sy a rogn e befige eing quenched by S L of 288, (o 64

Et hyl -

g) is dusde@@ammﬁwmzsdﬁ1T

~O*'Me | 5 ClEth}14M8-Chioko/3-ifthd¥p-2- Mdl% &lyclopropyl-2-carboxyethyl-buten-2-oate.

A solution of LDA (2.0M, 0.8 ml) is dissolved in 2 ml of THF and the solution cooled at -60°C.
A solution of 4-Chloro-3-methoxy-2-(cyclopropyl)-methy! pyridine (0.36 g) in THF (1 ml) is
added dropwise, keeping the temperature at -60°C and the reaction is stirred at the same
temperature for one hour. Diethyl (ethoxymethylene)malonate is added and the solution is slowly
10  allowed to warm at room temperature. Water is added and the reaction is extracted with
dichloromethane. The desired product is purified by chromatography using hexane ethyl acetate

4/1 as solvent.

Ethyl-8-chloro-1-cyclopropyl-9-methoxy-4-oxo-4H-quinolizine-3-carboxylate (Prec. B)
Ethyl-4-(4-Chloro-3-methoxy-2-pyridinyl)-4-cyclopropyl-2-carboxyethyl-buten-2-oate (0.28 g) is

15 dissolved in 12 ml of Dowtherm™ and heated at 200°C for 4 hours. The desired product is
purified by chromatography using hexane then ethyl acetate as solvent.

Precursor Example C

SN NN NN
I — ]
Cl Ct = Cl =
Me Me
COOE!
] SN ] NN  C(COOEY),
z ) |
Ct - %
Me Me

(Precursor C)

20  4-Chloro-3-methyl-pyridine
To a solution of LDA (2.0 M, 50 ml) in THF (100m]) at -70°C is added 4-chloropyridine (11.3 g)
in solution in THF (20 ml) keeping the temperature below -65°C. The reaction is allowed to stir
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10 (Precursor B) 4-Chloro-3-nnethoxy-2-(cyclopropyl)-nethyl pyridi &e

Cycl opropyl bromde (0.5 m) is dissolved in 5 mM of THE and magn o 2005
(0.15 g) is added and heat is applied to initiate the reaction. Once the
reaction i@vg@nghgt the solution is cooled to - 45C and cuprous i odi de
(0.5 g) is"at The reaction is allowed to stir for 3CPGHUNI§3%nd 4 33 1
3 JUN 2005. WD 02/48143 PCT/ USOL/ 48535

Chl or o- 3- net hoxy- 2- br ononet hyl - pyridine (0.154 g) is added. The reaction is
stirred at -45C for one hour and allowed to warm at room tenperature

bef ore being quenched by 5 m of 28% anmoni um hydroxi de. The reaction is
extract ed \ﬁﬁ’rt"’ﬂ"’%‘f Pef0°g ﬁ’éfi ety dpdide (15c) i5iaered keepipg i femperatyse belowr &ietTdgr aphy

létSIh nlg Qe?imﬁ%hmhem&b@tte wafnlata&nﬁteﬂn e%daﬁrean'iwaltm is added. The aqueusphasefs

y - ridin cycl opropyl - 2- car boxyet hy uten
-2-oate. ’%Lg%‘i iy 3&“96‘?‘10%%9{3 %VC@QPWBX@ ohipiped by diftillatiop yader redneod pESSEE” THE and
t he sol uti efercanvadf tésolveC. A sol ution of

4- Chl or o- 3- met hoxy- 2- (cycl opropyl ) -nethyl pyridine (0.36 g) in THE (1 m)
is addéd dfwpnyl-d4-chlotocterpithyl- nylnﬂuteerrper ature at -GOC and the reaction is

stirred at Qur £

(et hoxynet E}%I}agﬂe el %l%é{f%%[d% 73%&19 %Ilgat%ﬁg & adfledt " nml%s‘tss%) S0t §° FEUSR | oned t o
war m at r o&nalloweryier sr atr womwam@ratllrs uptil dexdpletn distdiion @f tei Ighiuins4-Ekibrodet ed wit h
di chl or On'ehﬁﬁi?lepynmm@gﬁ's bRefl aﬂfe@ Qﬁiﬂh InfrRitofvb £ s ar ABICORPE RAUAPLY, UST NG

hexane eth acetate /1 as sol ven
Et hyl - 8- chF?ﬂth RETE]R feHBETai IR P@erﬁeﬁ‘#e‘i( gud/the) argand-phess eshedz ithewaerc siflsoxy| at e

(Prec. 1B) removal of the solvent the desired product is obtained by chromatography usmg hexane/ether 9/1
Et hyl - 4- (4- Ch{ or 0- 3- met hoxy- 2- pyri di nyl)-4-cycl opropyl - 2- car boxyet hyl - but en

-2-oate (0*78VEH " is 15 dissolved in 12 m of Dowt her mTM and heated at 200C
for 4 hour gy SI red ifie hr omat ogr aphy usi ng
hexane then g E?ﬁ a‘():ré’tg'a etg%{%q 1%‘8’@12 yé}”ﬁ?ﬁh&'gb“r’%ﬁ%gﬁﬁ eCcd cad Il d

( Precursor A@lut&MLDA (2.0M, 5 ml) is dissolved in 20 ml of THF and the solution cooled at -60°C. A
solution of 2-propyl-4-chloro-3-methyl-pyridine (1.7 g) in THF (5 ml) is added dropwise, keeping

15 the temperature at -60°C and the reaction is stirred at the same temperature for one hour. Diethyl
(ethoxymethylene)malonate is added and the solution is slowly allowed to warm at room
temperature. Water is added and the reaction is extracted with dichloromethane. The desired

product is purified by chromatography using hexane/ethyl acetate 4/1 as solvent.

Ethyl-8-chloro-1-ethyl-9-methyl-4-0xo-4H-quinolizine-3-carboxylate (Precursor C)
20  Ethyl-4-(4-Chloro-3-methyl-2-pyridinyl)-2-carboxyethyl-hexen-2-oate (0.72 g) is dissolved in 20
ml of Dowtherm™ and heated at 200°C for 4 hours. The desired product is purified by

chromatography using hexane then ethyl acetate as solvent.

b. Precursor Preparation - 7-Position Moiety:

25 Precursor Example D

NH
BocHN

3-(N-boc-aminoethyl)pyrrolidine (Precursor D) is prepared according to Chem. Pharm.
Bull. 42(7) 1442-1454 (1994) and references cited therein.

35



Cl (COCEt)2 20 4-Chloro-3-nethyl-pyridine To a solution of LDA (2.0 M 50
m) in THE (100m ) at -70C is added 4-chloropyridine (11.3 g) 18 & d®hon
in THE (20 m) keeping the tenperature bel ow -65C. The reaction is all owed
to stir 34_.1 3 JUN 2005 WO 02/ 48143 PCT/ USCOL/ 48535 for 4 hours at -70C and
net hyl i od"%2(*434) is added keeping the tenperature bAGHSIBHEIS The
reaction is then allowed to warmat roomtenperature and water is added.
The aqueous phase is extracted with ether and the desired conpound is
obtained by distillation under reduced pressure after renoval of the
solvent. 5 2-Propyl-4-chloro-3-nethyl-pyridine To a solution of propyl
iodide (12.7 g) in THE (10m ) is added lithium (0.45 g) and the reaction

is allowed to stir at roomtenperature until conplete dissolution of the
lithium 4-Chloro-3- nmethyl-pyridine (9.59) is then added and the m xture
allowed to stir at 40C for 4 hours. After cooling at roomtenperature,
ether is added and the organic p ith water. After 10 renoval of
t he sol yent the desired product ?%E%%ﬁgﬁégggga chr omat ogr aphy usi ng

hexane/ éther 9/1 as sol vent.

Et hyl - 4- (4- Chl or o- 3- met hyl - 2- pyr i nyl ) - 2- car boxyet hyl - hexen- 2-oate A
solution of LDA (2.0M 5 m) is disgsalved in 20 M of THE and the sol ution
cooled at -60C. A solution of 2-propy -chloro-3-nethyl -pyridine (1.7 Q)
in THE (5 m) is added dropw se, kagpi 715 the tenperature at -60C and the
reaction is stirred at the sane tenperatured€ior one hour. D ethyl

(et hoxynet hyl en ution ) | oned to
warm at room %Egd;%p gé‘%meaé‘ 9‘°°q‘?°§ﬁ%§’a"°a‘ lg)lf W&pafegﬁf:‘iof‘iw t?gczgi’f ract ed
with dlchld?@ﬂﬁvhﬁm@flmﬂélﬂ%ﬁﬁWbd product is purified by chronmatography
usi ng hexane/ et hyl acetate 4/1 as sol vent.

Et hyl - 8- chlcor o- Fm@tPiyhict BrepBiday| - 4- 0x0- 4H-qui nol i zi ne- 3- car boxyl ate
(Precursor C) 20

Et hyl - 40( 4- Chl or 0- 3- net hyl - 2- p\Genetalyhthetit-pativaekyet hyl - hexen- 2-oate (0.72
g) is dissolved in 20 nl of DowthermlM and heated at 200C for 4 hours. The

-4

desired product |s j edgby chu@mat ography using hexane then et hyl
acetate as solv . |b. Hrecyrsor Preparigi on - iety: 25
Precur sor Exanp e R3 RO -
L R2 R1
R8 Rl
Example 1
S COOH

L@\ [
HN OMe

8-[3-(N-boc-aminoethyD)pyrrolidinyl]-1-ethyl-9-methoxy-4-oxo-4H-quinolizine-3-carboxylic
15  acid ethyl ester.

Ethyl-8-chloro-1-ethyl-9-methoxy-4-oxo-4H-quinolizine-3-carboxylate (Precursor A) (0.151 g)

and triethylamine (0.5 ml) are dissolved in acetonitrile (6 ml). To this solution 3-(N-boc-

aminoethyl)pyrrolidine (Precursor D) (0.215 g) is added and the solution stirred at 40°C for 18

hours. The solvent is evaporated and the residue dissolved in dichloromethane, washed with 1N
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3-(N-boc-am noet hyl )pyrrolidine (Precursor D) is prepared accorgi;fg ho
Chem Pharm Bul | . 42(7) 1442-1454 (1994) and references cite Hé’ e?ﬂpp.
35 1 3 JUN 2005 WD 02/ 48143 PCT/ USOL/ 48535 Precursor Example E 5, 2 HC
3=S-am nopi per.i di ne di hydrochl oride (Precursor E) is prepared according to
J. Chem s¥O@P4P¥dn Trans. 1127-1132 (1987). c. Final Pr%é"ﬂ@@l"lﬂﬁ@par ation
10 General synthetic pathway R3 RL COOH
8- (3- (N-boc-am noet hyl ) pyrrolidinyl]-1-ethyl -9-net hoxy-4-oxo-4H qui nol i zi ne
-3-carboxylic 15 acid ethyl ester.
Et hyl - 8-chl oro- 1 - et hyl - 9- net hoxy- 4- oxo- 4H ﬂui nol i zi ne- 3- car boxyl at e
( Precur sor hxyropidoricseid gyd drigd gver sgdiumhspifated The d¢sredspraduyt in plgainddy evaperdtidnn
acetonitrilgwe®odn).. To this solution 3-(Nboc- am noethyl)pyrrolidine
(Precursor D) (0.215 g) is added and the solution stirred at 40C for 18
hours. The SElXevk-aminoeth A i3lidSyIR1-athiyE me sty 6k oUiHE Gidholigile-B Rarboxylic
di chl or onet hfadne, washed with IN 36 1 3 JUN 2005 WD 02/ 48143 PCT/ USOL/ 48535
hydr ochl ori€%ecid and dried over sodiumsulfate. The desired product is
obt ai ned b\B-EBWdp@raatinoethyl)pgfrolidingl] 4 @thykdiethoxy-4-oxo-4H-quinolizine-3-carboxylic acid
8 [3 (N ggﬁ;@msgegﬁ%ﬁé'gz o Blab S Wikiheude WAl (B8R OKY w1900 & GenO! 1 21 ne
8- [ 3- ( Nboc-B.R neds #idéd) Blhe reaptioncis srictel 2t 608€ lfioyr 136 Beunethénosoyled) acidifiediopi L2 tyol i zi ne-
3- car boxyl i,gs86] - 34 . I i i of
wetor/ T (505 e fhobeic 34 il teSotegh e RRRSRRh il bl el
reaction i Slrigd pyer wdiugsulftrand Be sadentrygromtedtiesifontibt degiredpeddetts i ed to pH 2 by
addi ti on of ydr,ocﬁllé’ori c . acid and the solution is extracted with

rEnop

di chl or 1'@5}'{9]16 grwg-1-épbé'l&-methoxy-4-oxo-4H-quinolizine-3-carboxylic acid

8-[3-(N-boc-aminoethyl)pyrrolidinyl]-1-ethyl-9-methoxy-4-oxo-4H-quinolizine-3-carboxylic acid
(0.12 g) is dissolved in dry dichloromethane (3 ml) and iodotrimethylsilane (0.0534g) is added.

The solution is allowed to stir 5 minutes and ethanol (5 ml) is added. The solution is partially

concentrated and the precipitate filtered to afford the title compound.

15 Example 2

A N COOH

N,
H, v, N N
Me

8-(3-aminopiperidinyl)-1-ethyl-9-methoxy-4-oxo-4H-quinolizine-3-carboxylic acid, ethyl
ester '

20  Ethyl-8-chloro-1-ethyl-9-methoxy-4-oxo-4H-quinolizine-3-carboxylate (Precursor A) (0.05 g) is
dissolved in acetonitrile (3 ml) and triethylamine (0.3 ml). To this solution is added 3-S-
aminopiperidine dihydrochloride (Precursor E) (0.055 g) and the mixture is stirred at 40°C for
five days. The reaction mixture is evaporated and the desired product obtained by

recrystallization in isopropyl alcohol.

25  8-(3-aminopiperidinyl)-1-ethyl-9-methoxy-4-oxo-4H-quinolizine-3-carboxylic acid
8-(3-aminopiperidinyl)-1-ethyl-9-methoxy-4-oxo-4H-quinolizine-3-carboxylic acid, ethyl ester
(0.028 g) is dissolved in 9 ml of a 2/1 mixture of water and THF and lithium hydroxide (0.035 g)
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dr.i ed over sodium sulfate and the sol vent evaporated to afford the desired

product. 10 13 JUN 2005
8-[ 3-am noet hyl - pyrrolidinyl]-1-ethyl-9-nmethoxy-4-oxo-4H qui noli zine-3-carb
oxylic aci

8-13- (N bogv-oa‘%%(“ﬁ‘d‘%t hyl ) pyrrolidinyl]-1-ethyl - 9- met hoxy- 2GESOU45HUI nol i zi ne
-3-carboxylic acid (0.12 g) is dissolved in dry dichloronethane (3 nl) and
i odotrinethylsilane (0.0534g) is added. The solution is allowed to stir 5
m nutes and ethanol (5 m) is added. The solution is partially

concentrated an he precipitate filtered to afford the title conpound. 15
Exanpl e 2 @F -3 R¢ resulting solution is stirred at 60°C for 4 days and the solution adjusted to pH 7.2

8- (13- ani nopy additicionydefic abide trhytitte QormRARON Yol ety i S bRl ek iphifs. 3- car boxyl i c
acid, ethyl ester 20
Et hyl - 8- chl or o- | - et hyl - 9- met hoxy- 4- 6X82Rle8qui nol i zi ne- 3- car boxyl at e
(Precursor A (0.05 g) is dissolved in acetonitrile (3 m) and
triethylamne (0.3 nl). To this solution isladdegyg3y S~ anmi nopiperidine
di hydrochl oride (Precursor E) (0.055 g e e mxture is stirred at 40C
for five days. The reactionym xture i at ed and the desired product
obtained by recrystallizatiog_iA "SOpry el cohol . 25
8-(3-aninopiperidinyI)-l-q&ﬁ | -9\ e dxo- 4H qui nol i zi ne- 3- car boxylic
aci d
8- (3-am nopi peridinyl)-I-ethyl-9-methoxy-4-0xo-4H- qui nol i zi ne- 3-carboxylic
aci d, ethyB-[2singrocthflpyddBdigyl]-i-8ydhipsapel-a-mdthioxy-H oxth 4 fuiBoliZihd-3htoxyi® Of wat er
and THE angki t hi um hydroxide (0.035 g) 37 1 3 JUN 2005 WO 02/ 48143
PCT/ USQOL/ 48535 i s added. The resulting solution is stirred at 60C for 4
days and the softgeticsaf rreqedusessimitantoFpplol atiyye ia datiidd con ugig BlndBichlomei-d. The
Lit] e compeyfirdpsl- Sy et il olibdizha offodust MBS A AhE- s RE0R! € 3 O
8- [ 3- ani noALRGLRprFdiding (Brequrson Dyas thesparting yatedaliret hoxy- 4- oxo- 4H qui nol i zi ne-
3-carb36ylic acid A series of procedures simlar to Exanple 1 above is
carried out, using Ethyl-8-chloro-| Esampled
cycl opropyl - 9- net hoxy- 4- oxo- 4H qui nol i zi ne-8B- car boxyl ate (Precursor B) and
3-(N-boc- am noet hyl)pyrrolidine (Precurson D) ag,fhe starting materials.
=

8-(3-aminopiperidinyl)-1-cyclopropyl-9-methoxy-4-oxo-4H-quinolizine-3-carboxylic acid
A series gf procedures similar to Example 2 above is used using Ethyl-8-chloro-1-cyclopropyl-9-
methoxy-4-oxo-4H-quinolizine-3-catboxylate ~ (Precursor B) and 3-S-aminopiperidine

15 dihydrochloride (Precursor E) as the starting materials.

Example 5

Y COOH

~Or1
H,N Me
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.10 Exanple 4 0 "N~ /COCH Il Owe A

8- (3-am nopi peri dinyl)-1-cycl opropyl - 9- met hoxy- 4- oxo- 4H- qui nol i z1 AWt @@Fbo
xylic acid A series of procedures simlar to Exanple 2 above is used using
Et hyl - 8-chl oro- 1-cycl opropyl - 9- met hoxy- 4- oxo- 4H qui nol i zi ne- 3- car boxyl at e
(Precur sor "8) "4R¥°3- s ani nopi peri dine ~ 15 di hydrochl ori FETUSPESSBsor E) as
the starting materials. Exanple 5 COOH 38 1 3 JUN 2005 WD 02/ 48143

PCT/ US01/ 48535 A series of procedures simlar to Exanple 1 above is used
usi ng Et hyl-8-chloro-1-ethyl- 9-nethyl-4-o0xo0-4H qui nol i zi ne- 3- car boxyl at e
(Precursor C) and 3-(N-boc- am noethyl)pyrrolidine (Precursor D as the
starting mat er i 4ls¥ies phpfagsiwessintantg Brample & abavs isgisedysing Ethyl-&chlap-dethas t o
Exanpl e 2 3hQuS1-4-sxc3Lehinthking3- Eibia8- ChlmeQidor et M- and 3-(N-boc-

9- net hyl - 4- oxo-4H qui nol i zi ne- 3- car boxy| ate (Precursor , C) an

3- S- ani nopPPEPItYDREToliging (RYPQUEIRr DY dsdie spapbing &gedad E) as the starting
materials. VII. Exanples - Conpositions and Methods of Use 10 The foll ow ng
non-limting exanples illustrate th@%’b@)si tions and net hods of use of the
present invention. Exanple 7 A tablet conp@sition for oral adm nistration,
according to the present invention, is_mad c%%ﬁi sing: 15 Conponent
Amount  Conpound of Exanple 1 150 ng L ny

5
A series of procedures similar to Example 2 above is used using Bthyl-8-chloro-1-ethyl-
9-methyl-4-oxo-4H-quinolizine-3-carboxylate  (Precursor = C) and 3-S-aminopiperidine
dihydrochloride (Precursor E) as the starting materials.
VI Examples - Compositions and Methods of Use
10 The following non-limiting examples illustrate the compositions and methods of use of the
present invention.
Exatﬁgle 7
A tablet composition for oral administration, according to the present invention, is made
comprising:
15 -~ Component Amount
Compound of Example 1 150 mg
Lactose 120 mg
Maize Starch ‘ 70 mg
Talc 4 mg
20  Magnesium Stearate 1mg

Other compounds having a structure according to Formula () are used with substantially
similar results.

Example 8
A capsule containing 200 mg of active for oral administration, according to the present

25  invention, is made comprising:

Component Amount (%w/w)
Compound of Example 4 15%
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Mai ze Starch 70 ng Talc 4 ng 20 Magnesium Stearate 1 ng O her Coqu%pgsZ%
havi ng a structure according to Fornmula (1) are used wth substanti

simlar results. Exanple 8 A capsule containing 200 ng of active for oral
adm ni strat,jon %CCOI‘dI ng to the present 25 invention, is nmade conpri sing:
Conponent et tow/w) Compound of Exanple 4 15% 39 1 PETASARSE5 WO

02/ 48143 PCT/ USOL/ 48535 Hydrous Lactose 43% M crocrystalline Cellul ose 33%
Crosspovi done 3. 3% Magnesium Stearate 5.7% 5 O her conpounds having a
structure accordi ng to Fornula (1) are used with substantially simlar
results. E‘“@H‘E A sal i ne-based conposition for ocular admnistration,
accordi ng t8 TH af)tlpfasent invention, is made conprisin®® 10 Conponent

Anmount  ( YavMidrocr@eilitine Malllast Exanpl e 2 10% Sal i ne 90% Qa3ger conpounds havi ng
a structur (E%%%(ﬁl li.ng to Formula (1) are used with sub%%;mtially simlar
results. 10 An intranasal conposition for al adm ni stration,
accordi ng th@a%m@tee@@nt invention, is made conprising7%Conponent

Conposi ts5i on (% WYy commpﬁﬁQﬂg Qfstn}t::fﬁ?erﬁmo?dhﬁg t9 r&fhula (D are used with substantially

similar results.
Example 9
A saline-based composition for ocular administration, according to the present invention,
is made comprising:
10 Component Amount (%ew/w)
Compound of Example 2 10%
Saline 90%

Other compounds having a structure according to Formula (I) are used with substantially
similar results.
15 ‘ Example 10
An intranasal composition for local administration, accordmg to the present invention, is

made comprising:

Component Composition (% w/v)

Compound of Example 5 0.20

20  Benzalkonium chloride 0.02
EDTA : 0.05
Glycerin 2.0
PEG 1450 2.0
Aromatics 0.075

25  Purified water q.5.

Other compounds having a structure according to Formula (I) are used with substantially
similar results.
Example 11
An inhalation aerosol composition, according to the present invention, is made

30 comprising:

Component Composition (% wiv)
Compound of Example 3 - 5.0
Ascorbic acid 0.1
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20 Benzal konium chloride 0.02 EDTA 0.05 dycerin 2.0 PEG 1450 _240
Aromatics 0.075 25 Purified water g.s. O her conpounds having a dt dé’!“u?"@
according to Fornula (1) are used with substantially simlar results.
Exanpl e 11_An inhal ati on aerosol conposition, according to the present

i nvention, M&2#EHWE 30 conprising: Conponent Conpositi oPGISHIA4BF3S Conpound
of Exanple 3 5.0 Ascorbic acid 0.1 40 1 3 JUN 2005 WD 02/ 48143

PCT/ USOL/ 48535 Ment hol 0.1 Sodi um SaccharinO.2 Propellant (F12, F114)qg.s.

Q her conpounds having a structure according to Fornula (1) are used with
substantially 5simlar results. Exanple 12 A topical opthalmc conposition,
accordi ng ™Msnhple present invention, is made comri0din : p 10g Conposition

(% W v) CorpfmeBiccharin 0.2
Propellant (F12, F114) q.s.
Other compounds having a structure according to Formula (I) are used with substantially

5  similar results.

Example 12
A topical opthalmic composition, according to the present invention, is made
comprising:
10 Component Composition (% w/v)
Compound of Example 1 0.10
Benzalkonium chloride 0.01
EDTA 0.05
Hydroxyethylcellulose 0.5
15 Acetic acid 0.20
Sodium metabisulfite 0.10
Sodium chloride (0.9%) g.s.
Other compounds having a structure according to Formula (I) are used with substantially
similar results.
20 Example 13

An antimicrobial composition for parenteral administration, according to this invention, is
made comprising: ‘

Component Amount

Compound of Example 2 30 mg/ml excipient
25 Excipient:
50 mm phosphate buffer.pH 5 buffer with lecithin 0.48%
carboxymethylcellulose 0.53
povidone 0.50
methyl paraben 0.11
30  propyl paraben 0.011

The above ingredients are mixed, forming a suspension. Approximately 2.0 ml of the
suspension is systemically administered, via intramuscular injection, to a human subject suffering

from a lower respiratory tract infection, with Streptococcus pneumoniae present. This dosage is
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Compound of Exanpl e 10.10 Benzal koni um chl ori de0. 01 EDTAO. 05

Hydr oxyet hyl cel | ul ose0.5 15Acetic aci d0. 20 Sodi um net abi sul fite 0.11D JOYd200m
chloride (0.9%9qg.s. O her conpounds having a structure according to Fornul a
(t) are used with substantially simlar results. 20Exanple 13 An

anti m cr obWI2@¥Abhosition for parenteral adninistrationPCRASH4EF3g to this

i nvention, is made conprising: Conponent Anmount Conpound of Exanple 2 30
ng/ M excipient 25 Excipient: 50 nm phosphate buffer pH 5 buffer with

|l ecithin 0.48% carboxynethyl cellul ose 0.53 povidone 0.50 nethyl paraben
0.11 30 propyl paraben 0.011 The above ingredients are m xed, formng a
suspensi onrepggtgdriwice dailly cfloyappro@imatelyol4 dayse Aftenfodapn synmbonissf eheditseart pibbifey
admi ni st er e .. Vi, 8nd ?ﬂ%? M ] i hu j ring
froma | O\A/e%ralc?ﬁeﬂégpdrtg{tm{) \1; gx}ejlié% ll)eh?g%g t}ugﬁﬁ'y \7\%&@%&& rgglt@r ogo gﬁngg Sa&eﬁf;%ni ae
present . THustUgRpsegding tg Farmulp (B aguped xdrb subyimtiolly sirgilag 2s@sT/ USOL/ 48535
repeated twi ce daily, for approxi naﬁgd%gle]ﬂ days. After 4 days, synptons of
t he di sease subside, indicatj \_r;g t ha q%ugat hogen has been substantially

eradi cafed. O hBrEMEEH B FRUIRICEAPiaY compostion, fof grab 2dpipisiragiem posopiingoiontifa (1)
are used widvéntisn isxhae tongrikiyg e Fillb@ihg t@stabiéts. Exanple 14 5 An enteric coated
antim crobial conpgsition for oral adm nistration ccording to this
invention, is madeeom PR si ng the follow ng cof%@-%ﬁ%t:

Compound of Example 6 350.0
Maltodextrine 30.0
10  Magnesium Stearate 5.0
Microcrystalline Cellulose 100.0
Colloidal Silicon Dioxide 2.5
Povidone 12.5

The components are admixed into a bulk mixture. Compressed tablets are formed, using

15  tabletting methods known in the art. The tablet is then coated with a suspension of methacrylic
acid/methacrylic acid ester polymer in isopropanol/acetone. A human subject, having a urinary

tract infection with Escherichia coli present, is orally administered two of the tablets, every 8
hours, for 4 days. Symptoms of the disease then subside, indicating substantial eradication of the
pathogen. Other compounds having a structure according to Formula (I) are used with

20  substantially similar results.

All references described herein are hereby incorporated by reference.
While particular embodiments of the subject invention have been described, it will be
obvious to those skilled in the art that various changes and modifications of the subject invention
25  can be made without departing from the spirit and scope of the invention. It is intended to cover,

in the appended claims, all such modifications that are within the scope of this invention.

30
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10 Conponent Anount (ng) Conpound of Exanple 6350.0 Maltodextri ne310 0 '
Magnesi um Stearate5.0 M crocrystalline Cell ul osel00.0 Coll oi dal Si Pc‘é}w 200
Di oxi de2.5 Povi donel2.5 The conponents are adm xed into a bul k m xture.
Conpressed tablets are formed, using 15 tabletting nmethods known in the
art. The tWOI@H8I¥E t hen coated with a suspension of net REEUEII48535

acid/ nmethacrylic acid ester polyner in isopropanol/acetone. A human

subj ect, having a urinary tract infection with Escherichia coli present,
is orally adm nistered two of the tablets, every 8 hours, for 4 days.
Synmptons of the di sease then subside, indicating substantial eradication of
the pathogen. O her conpounds having a structure according to Formula (1)
are used w ially simlar results. Al references described
her ei n are‘ﬁ%ﬁggsc?%?g%%grgét ed by reference. Wiile particul ar enbodi nents
of the subject invention have been described, it will be obvious to those
skilled in the art that various changes and nodifications of the subject
invention 25 can be made without departing fromthe spirit and scope of
the inventilon. 14 cqmpoyndpavirgasipeiue srserding toFgmuipDappended cl ai ms, al | such
nmodi fications that are within the sgope of this invention. 30 42 1 3 JUN
2005 WD 02/ 48143 PCT/ USOL/ 48535 T OS CLCAIMED |S: 1. A conpound having a

@

wherein:

(A) (1) R'is selected from C3 to about Cg cycloalkyl, C4 to about Cg heterocycloalkyl, Cy
to about Cg alkyl, Cy to about Cg alkene, a 6-membered aryl, and a 6-membered
heteroaryl;

(2) R?ishydrogen;

(3) R’is selected from hydrogen and hydroxy;

@) R’ is selected from hydrogen, hydroxy, amino, halo, Cj to about Cg alkyl, Cj to
about Cg alkene, and Cj to about Cg alkoxy;

(5) R%is selected from hydrogen, hydroxy, aminocarbonyl, cyano, Cj to about Cy4 alkyl,
and Cy to about C4 alkene; all such alkyl and alkene moieties being unsubstituted or
substituted with from 1 to about 3 fluoro, or in the case of methyl or ethyl, optionally

substituted with one hydroxy or one amino moiety;
(6) R’ is selected from '

R9
T ?N—_ 10
RI , R10 z;_nd R .
wherein

(a) R’is (i) amino which is attached to a ring carbon of R’ which is not adjacent to

the ring nitrogen of R’, the amino being unsubstituted or substituted with one or

two Cj to about C3 alkyl; or (ii) aminoalkyl which is attached to any ring
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R. mwherein: (A (1) R is selected fromC3 to about C6 cycl oal ké/l C4
to about C6 heterocycloalkyl, O to about C6 alkyl, C2 to about 063 alUbe?B5
a 6-nmenbered aryl, and a 6-nenbered heteroaryl; (2) R2 is hydrogen; (3) R3
is selected from hydrogen and hydroxy; (4) R5 is selected from hydrogen,
hydr oxy, Y8143 hal o, Cl to about C6 alkyl, C2 to abRAT&8YV4kene, and Cl
to about C6 al koxy; (5) R6 is selected from hydrogen, hydroxy,

am nocar bonyl, cyano, Cl to about C4 alkyl, and C2 to about C4 al kene; all
such al kyl and al kene noi eti es .being unsubstituted or substituted with
from1l to about 3 fluoro, or in the case of nethyl or ethyl, optionally
substituted with oneultepdf Biapd évCidtn ebcahGCaadkyhenbesityted Widh)onRaming, thesdminst ed f r om

and wherein (a) RO, i.s (i i N0 ich i.g attached, t i car,bon of R
which is not adj aceRet’ngtugs'%’F@“m?c{]‘ﬁé‘YgthFdo‘&‘ n?‘)f’r%ﬁ?fél f%&gﬁﬁ%bﬁdng

i noal Kyl i Oh St e o e e e e b0 o s
am noa ichis ed fo any rin

PCT/ US_Oly 48535 car bﬁ%%‘?_gﬁ?g%dpﬁ%ﬁi"?i@awg‘%%%%@? E (T 6“9‘6‘53?‘?2‘4 %d with
one amino, the ani ng sphigi ORMASHSEI S1GeSHPRI! ME&H M Lftueme or two O
to about C3 alkyl; and (b) R10O repreSents the noieties on R7 other than R9
and each R10 is i ndapietied being ynsubsethted ercstibstimtsdnwiith dredydrexy @iwithoreabbtet C4

al kyl, C2 to about fSByalfdeRecidbday C3 to about C6 fused or spirocycle
al kyl ring; aIB e and cyclic R10 _nvoieties_being unsubstituted

kyl, alk
or substituteff \Aﬁt‘ﬁg‘s&?ﬁ@gﬁﬁgﬂ%ﬁdﬁ’ a‘%f/\’li‘ttqtﬁ ko1 tq Bhoutfssliltios | uor o i et es;

alng l(n] R8 IS sebpllabsh 5 A1 B & toSoul & ARGHL C6 al koxy, Cl to about C6
al kyl t hi o,

®) R*and R! can join to form a 6-membered heterocyclic ring, where R?, R®, R®, R® and R’
are as described in (A);
or an optical isomer, diastereomer or enantiomer thereof; or a pharmaceutically-acceptable salt,

hydrate, or bichydrolyzable ester, amide or imide thereof,

2. A compound of Claim 1
wherein:

A) R and R® do not join together to form a heterocyclic ring;

(B) R!is selected from C3 to about Cg cycloalkyl, a 6-membered aryl, C1 to about Co
alkyl, and Cy to about C3 alkene; preferably R' is selected from cyclopropyl, ethyl, 4-

- hydroxyphenyl, and 2.4-d.5.ﬂuoropheny1;

©) R® is selected from chloro, methyl, methoxy, methylthio, monofluoromethyl,

difluoromethyl, trifluoromethy]l, monofluoromethoxy, diﬂuoromeﬁhoxy, and

trifluoromethoxy.

3. A compound having a structure according to the following Formula (B):
X 0 O

(B)
wherein
(1) R%ishydrogen;
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Cl to about C6 al kyl and C2 to about C6 al kene; or (B) R8 and Rl tc@rjyNopms
to forma 6-nenbered heterocyclic ring, where R2, R3, Rs, R6 and R/ are as
described in (A); or an optical isonmer, diastereoner or enantioner thereof;
or a pharmaceutically-acceptable salt, hydrate, or biohydrolyzable ester,
am de or aMBH48Méreof. 2. A conpound of Claim 1l wher eiRCT/USAV48R35 and R8 do
not join together to forma heterocyclic ring; (B) R is selected fromC3
to about C6 cycloal kyl, a 6-nenbered aryl, Cl to about g2 alkyl, and C2 to
about C3 al kene; preferably R is selected fromcyclopropyl, ethyl, 4-

hydr oxyphenyl , and 2, 4-difl uorophenyl; (C) R8 is selected from chl oro,

met hyl , met hoxy(2) nBiisgdlected fom b emdrbgdretshy| ,  di f1 uor onet hyl

trifluoronethyl (3) MRNQFLBAORRE BRKen, DiydibtO LA LARXY, tcf‘ﬂgut &f mqh,un% gnet hoxy.

3. A compound having a structure according to the foll ow ng For a (B):
R5 0 0 wherein (1) atRet Genlkayeglanddiio aoB)Celkoty; 3 JUN 2005 WO 02/ 48143

PCT/ US01/ 48535 ) 3 IS | ected from hydrogen and h oxXy; ) i's
sel ected from h§71 r%gléFﬁlecﬁiﬁ/ﬁ‘?%)%f/‘,gogﬁﬁ‘il’l"%‘?x%gfnﬁ?ca@nyg&mﬁé%tm\é%ouga%ﬁ‘ﬁ'?’ 2 to
about C6 al kene, and Gko iRuEdyOMenda1 Rlck MY iand AendBoibifes 5@5&[6&15@&1&&@69

hydr ogen, hydroxy, am nocarbonyl, cyano, Cl to about C4 alkyl, and C2 to

about C4 al kene;  afubstifiiestyvithi fropt 1 tg abpub3 fusre orip the case of iy gr atiy obtmiltyut ed or

substituted wth fgsemdedvahaaOmidrody bl O hhino AbietyN t he case of nethyl or
et hyl, optional sub tti(EHt ed w t% one hydroxy or one am no noiety; (5 R7
is selected fromy Nt ixpelected from

. R
- B BT
_ gi\/N_
R' ) R and R ;
wherein
(@ R’is (i) amino which is attached to a ring carbon of R’ which is not adjacent to
the ring nitrogen of R’, the amino being unsubstituted or substituted with one or
two Cj to about Cg alkyl; or (ii) aminoalkyl which is attached to any ring
carbon of R and is Cy to about C3 alkyl substituted with one amino, the amino
being unsubstituted or substituted with one or two Cj to about Cj alkyl; and
(b) R! represents the moieties on R’ other than R® and each R™ is independently
selected from hydrogen, C1 to about Cy alkyl, C9 to about Cg alkene, and a Cg
to about Cg fused or spirocycle alkyl ring; all alkyl, alkene, and cyclic R'°
mojeties being unsubstituted or substituted with one hydroxy or with from 1 to
about 3 fluoro moieties;
(6) Y is selected substituted or unsubstituted -C- or -N-, or Y is -O-;
(7) Z is selected from -O-, -S-, substituted or unsubstituted -C-, and substituted or
unsubstituted -N-; and
(8) R™and R™ are independently selected from hydrogen and Cj to about Cg alkyl;

or an optical isomer, diastereomer or enantiomer thereof; a pharmaceutically-acceptable salt,

hydrate, or biohydrolyzable ester, amide or imide thereof.

4, A compound of any of Claim 1, 2, or 3

wherein:
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R10 wherein RL and (a) RO is (i) amno which is attached to a ring carbon
of R7 which is not adjacent to the ring nitrogen of R, the am nb3bgiNngilh
unsubstituted or substituted with one or two O to about C3 alkyl; or (ii)
afi noal kyl which is attached to any ring carbon of R7 and is Cl to about
C3 al kyl sHW®{4¥dted with one amino, the amino being uREEBSIN4865ed or
substituted with one or two Cl1 to about C3 alkyl; and (b) R10 represents
the noieties on R7 other than RO and each R10 is independently selected
from hydrogen, C to about C4 alkyl, C2 to about C6 al kene, and a C3 to
about C6 fused or spirocycle alkyl ring; all alkyl, alkene, and cyclic R10
noi eti es bei ng(ﬁdns}ﬁbss\wﬂlpm ed or substituted with one hydroxy or with from1
to about 3 fl rqem?a e&k&& o) mdfogense 7@9& dcmﬁﬂdbsﬁrbﬂl&'t @8irB! methyl,
unsubstituted - N-, Yis -0- is selected from-0-, -S,
substituted or un%@@"t"f"&?@ﬂl d@mo%l% fiyorqmedl or - unsubstituted - N-;

and (8) R13 ang)RES'is ﬁb![eeted ﬁdxﬁp@d&dgbﬂtﬁyﬂ:oﬁﬁ|1ﬁbﬂiy§dloﬁ6fﬁmoh1¥tﬂylpgﬂﬂor&ﬁdhy@1 to
about C6 al kyl ; or, Ropt i« ?arﬁe ?Istereomer or enantioner thereof; a
phar maceut i cal | y- 8¢ EHFARPL ys,g o yf}{&s 85br  bi ohydr ol yzabl e ester, anide
or inide there@. Missflegnfipound of any of aim1, 2, or 3 wherein: 45 1 3
JUN 2005 WO 02/ 48143 PCT/US01/ 48535 (A) R3 is hydroxy (B) R5 is selected
from hydrogen, hydroxy, chloro, bromRmno, methyl, nonofl uoronethyl,

di fl uoronet hyl, and triﬂﬂmt hyl; (Q): s sel ected from hydrogen,

hydr oxy, nethyl, nonofl ugromaghyl, difl onethyl, and trifluoronethyl,

preferably R6 is hydrog ) R?és R¥l ected from and
an .

5. A compound of any of Claims 1 — 4 wherein R’ is amino, unsubstituted or
substituted with one or two alkyl moieties independently selected from methyl and ethyl,
preferably R® is -NH,.

6. A compound of any of Claims 1 — 4 wherein R’ is aminoalkyl, wherein the alkyl
is unsubstituted or substituted with one or more Cy to about Cg alkyl groups and the amino is
unsubstituted or substituted with one or two alkyl moieties independently selected from methyl

and ethyl; preferably said aminoalkyl is selected from aminomethyl, methylaminomethyl, 1-

aminoethyl, 1-methylaminoethyl, 1-amino-1-methylethyl, and 1-methylamino-1-methylethyl.

7. A compound of any of Claims 1 — 6 wherein each R is independently selected

from hydrogen and Cj to about Cg alkyl; preferably not more than one R is other than hydrogen.

8. A method of using a compound having a structure according to Formula (C)
0O (0]
Z N l O/\
o1 X
R14 RIS (C)

wherein R* is selected from methoxy or methyl; RY is selected from ethyl or cyclopropyl;
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5. A compound of any of Clainms 1 - 4 wherein RO is am no, unsubstittitgd 2805
substituted with one or two alkyl. noieties independently selected from
nmethyl and ethyl, preferably RO is -NH2. 6. A conpound of any of Cains 1
-'4 wherein RO is -am noal kyl, wherein the alkyl is unsubstituted or
subst i t ut eWORHH4Bne or nore O to about C5 al kyl groupPCaABOV48&35ami no i s
unsubstituted or substituted with one or two al kyl noieties independently
selected fromnethyl and ethyl; preferably said am noal kyl is sel ected
from am nonet hyl, met hyl am nonethyl, 1- am noethyl, 1-nethylam noethyl,
1-am no-I|-nethyl ethyl, and 1-nethyl am no-1-nmethylethyl. 7. A conpound of
any of O aiimgprocesgoiwhkinga somperntl aRod@ingso Fonddp@ndent |y sel ected from
hydrogen and Cl1 to about C6 al kyl; preferably not nore than one R10 is

ot her than hydrogen. 8. A nethod ofR’usigg aconpound having a structure
according to Formula (C) 0 C1 iln RL4 is sel ected from nmet hoxy
or nethyl; R15 is selected fr opyl; 46 1 3 JUN 2005 WO
02/ 48143 PCT/ US01/ 48535 in a progess ki ng a conpound according to
Formula (I) wherein: (A (1) ofrom C3 to about C6

cycloal kyl, C4 to about C6 hetRerocycI oalfkyl ,“Cl1 to about C6 alkyl, C2 to
about C6 al kene, a 6-nenbered aryl RBandRh 6- nenber ed heteroaryl; (2) R2 is
hydrogen; (3) R3 is selected from hydrogen and hydroxy; (4) RS is selected
from hydr og@reinhydr oxy, am no hal o, Cl to about C6 alkyl, C2 to about C6

Pycr oxy, - am reR kP bRn ) A A poob e SRR R Co et Chout o4

al kene; all such ak&gbbutmml Icgrte abtt €f biRene EE-RGmbERGEHBAT doll Wl EEerfbered
substituted with from1 to about 3 fluoro, or in the case of met hyl or

ethyl, optionally Pe¢m&tlituted with one hydroxy or one anino noiety; (6) R7
IS sel ected fro@m) R?ishydrogen;

(3) R’is selected from hydrogen and hydroxy;
(4) R’ is selected from hydrogen, hydroxy, amino, halo, Cy to about Cg alkyl, C to

about Cg alkene, and C; to about Cg alkoxy;
(5) RS is selected from hydrogen, hydroxy, aminocarbonyl, cyano, C1 to about Cy4 alkyl,
and Cy to about C4 alkene; all such alkyl and alkene moieties being unsubstituted or

substituted with from 1 to about 3 fluoro, or in the case of methyl or ethyl, optionally
substituted with one hydroxy or one amino moiety;
(6) R’ is selected from

R9
R R9 . N——
— N—
1 10 10
R , R and R ;

(2) R’is (i) amino which is attached to a ring carbon of R’ which is not adjacent to

wherein

the ring nitrogen of R’, the amino being unsubstituted or substituted with one or
two Cp to about C3 alkyl; or (ii) aminoalkyl which is attached to any ring
carbon of R’ and is Cy to about Cj alkyl substituted with one amino, the amino
being unsubstituted or substituted with one or two Cy to about C3 alkyl; and

(b) R represents the moieties on R’ other than R’ and each R™® is independently

selected from hydrogen, C1 to about C4 alkyl, Cy to about Cg alkene, and a Cg
47
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and wherein (a) R9 is (i) amno which is attached to a ring carbon of R7
which is not adjacent to the ring nitrogen of R7, the am no bei ng13 JUN 2005
urisubstituted or substituted with one or tw Cl to about C3 alkyl; or (ii)
am noal k %\Ql ch is attached to any ring carbon of R7 and is Cl to about
C3 al kyl X%QJ $1¥uted with one anino, the anino being BEBUBNMBBEt ed or
substituted with one or two Cl1 to about C3 alkyl; and (b) R10 represents
the noieties on R7 other than RO and each R10 is independently selected
from hydrogen, CI to about C4 alkyl, C2 to about C6 al kene, and a C3 47 1 3
JUN 2005 WD 02/48143 PCT/ USOL/ 48535 to about C6 fused or spirocycle alkyl
ring; all alkyl, al K@n@uaﬁslf@yd:bn spirRyole aliyl eifg; el aﬂiql nikenensdbeytlic R ed or

substi t ut ed vvlth one, hy.dr.oxy or 3 fluyoro noieties;
and (7) Rs is sel ecte Sbeﬁgﬁgﬁugwqﬁ%ﬁ‘ﬁ?ﬁw gy{%‘?&'“&t figmdysut Cs
alkylthio, Cl to alsbut3 DBrahéisties;and]l C2 t o about C6 al kene; or (B) RB and
R can joint fq{lsgpac@ HP%I e , R3, RR R6
and R7 are agndescrsl tta)e A‘f%l%gbg& ?‘L’léaf: }osqg%?hg%ﬁgus’ereoner or
enanti onmer ther e@ﬁto@put@gptk@kaﬂﬁC@tﬂdb&&bkmmp@pt able salt, hydrate, or

bi ohydrol yz er, .amde or imde thereof. (A A ceutical
conposi ti on &3 ﬁuﬁ?’?g J°‘§t°(f3)°%\a@&‘F’é‘b%??oheté'fchlé“é‘t’%wa?mg tRa.?#B %y@éﬁpound of

any of C ains ateasﬂ;escalsudna(Aphar maceuti cal | y- accept able carrier. 10.The *use

edl canpat  gpiep ik Mk b Bentonds Bt o photeerio s pobh et mamal

48 hydrate, or bichydrolyzable ester, amide or imide thereof.

9. A pharmaceutical composition comprising:
(A) asafe and effective amount of a compound of any of Claims 1 — 7; and

(B) apharmaceutically-acceptable carrier.

10.  The'use of a compound according to any of Claims 1 ~ 7 in the manufacture of a

medicament for treating a microbial infection in a human or other mammal.
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