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FI ELD OF THE | NVENTI ON The subj ect invention relates to novel antim crobial
conpounds, their conpositions and their uses. BACKGROUND 10 The chem cal
and nedical literature describes conpounds that are said to be
antimcrobial, i.e., capabl@refrcdesifioybierefesuppressing the growth or
reproducti on of m croor gani sns, such as bacteria. For exanple, such
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20  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
vary in 1) their relative efficacy against different types of microorganisms, 2) their susceptibility

25  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
be treated and other considerations.

30 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
there is a continuing need for broad spectrum antimicrobials, which are effective against resistant

microbes.



m crobes. 1 WO 02/48138 PCT/ US01/ 48532 Sone 1, 4-di hydr oqui nol one,

napht hyridine or related heterocyclic noieties are known in the art to have
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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.
25  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.
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

30  Patent Pub. 62/255,482 of Kyorin Pharm. Co. pub. Mar. 1, 1995.
Examples of bacterial infections resistant to antibiotic therapy have been reported in the
past; they are now a significant threat to public health in the developed world. The development

of microbial resistance (perhaps as a result of the intense use of antibacterials over extended

2



Exanpl es of bacterial infections resistant to antibiotic therapy have been
reported in the past; they are now a significant threat to public health
in the devebogsaas worl d. The devel opnment of m crobial resPeT/@REIsfFer haps
as a result of the intense use of antibacterials over extended 2 WO

02/ 48138 PCT/ US01/ 48532 periods of tinme) is of increasing concern in

medi cal science. "Resistance" can be defined as existence of organisns,

wi thin a popul ation of a given mcrobial species, that are |ess susceptible
to the action of a ?lven ant i m crobi al ag! gt Thi s, resistance |§
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SUMVARY  Ckredibila rbshviaNTr &N (228, HdiRicileibiStaR@\E Siaphylstoacild @yRhis)S @hére Sretfertain
qui nol ones _and rel ated conpounds that are effective agai nst resi st.ant

mi cr obes, CHHRPPHIGFIPAROLIS HIE] a8 JARCORY NS SIRLEVEIRE 2§ er Whifd Az iesisty
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to Fornula ( I% Roal b NA YRz

I—Ience ex1st1ng antlbactenals have limited capacity in overcoming the threat of resistance.

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

against resistant microbes.

SUMMARY OF THE INVENTION

20 Applicants have found a novel series of quinolones and related compounds that are

effective against resistant microbes, and provide significant activity advantages over the art. In

particular, the invention relates to compounds having a structure according to Formula (I)
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wherein:
25 (A) (1) A’ is selected from -N- and -C(R®)-, where R® is selected from hydrogen, halo,

lower alkoxy, lower alkylthio, lower alkyl, lower alkene and lower alkyne;



RO/ R9, N\ (1) wherein: 25 (A (1) Al is selected from-N and -C(R8)-,
where R8 is selected fromhydrogen, halo, |ower alkoxy, |ower alkylthio,
| ower al kyo p2/ks19%r al kene and | ower al kyne; 3 WO 02/ 48138P€UTAIEB33248532
(2) (a) Xis selected from-C and -N-, where (i) if Xis -C, ais a
doubl e bond and b is a single bond, and (ii) if Xis -N, ais a single
bond and b is a double bond; and (b) Y is selected from-N(Rl)- and
-C(R)-; (¢ provi ded that Yis N(R) only if Xis -C and Yis -C(Rl)- only
if Xis -N; Rl.is selected from to.abgut C6 cycl aoal kyl_, .to
Wbout| O het er 60y SPGLIEIFo et BXPT WFB B AL S ok - 4 deiteereafba y)
and a 6-nmenbered het £§1ﬁ>giéb'énd 41132 X1 18 -NLY £l1s QG813 1e HoRd arfdD ik & d&@EKInetantir OM
hydr ogen and hydr ox R5 is selected from hydrogen, hydroxy, am no,

hal o, |ower al kyl (b)l%ﬁéﬁ eqedcfapre MR- anyGRwer al koxy:; (7) R6 is sel ected
fromfluoro and Cr@é)g@wdécﬁhatmls'l\ﬁRL)%ﬁtQ—@Rgﬂd)‘fﬁlé Y- ophaf & iQN-s sel ected

from-S-, -0- and , where are ‘each

i ndepehdent |y €3 e",?ctl%:delmt@rrfrmd%o@e%boah% eydentlel. Ghieraboyy Gg hetarpeycloghgl, R11"

are each i ndepend | y_sel ect fro hal o; and where
15k and Rio mmy TSIl ehal £ O EhaR s g g e e S op e

bet ween the r@gp@%ﬁgny@rdga{ bon atom; (9) R9 and RO' are each independently
selected fromh Qgen_ and or RO and R9' join to forma

heterocyclic r i@gg Rcbﬁf??ﬂﬁ@ﬁ@mthﬁ‘émgﬁnﬁné@%mé’t omto which they are bonded;

and 20 (10) R1l@em’esbciatiig ARIir&lch 85 dRRy ! M8 IHRR! lodleN kY1 RYePiIRGe hbian R7
and -NROR9', where each Rl10 is |ndependently sel ected from hydrogen, | ower

al kyl 1&nd fl uoro; lorerelpxsif Al is -C(R8)-, X is -C and Y is -N(RL)-. then

R8 and Rl can j-8i RstOef0biB8mbrbR A8 Las: het erocyclic ring, where R2, RS,
R5, R6, R7, RBJ,(ﬂRQ 5, &ﬁm(l)lareas él)escrlbedln(A) or g)lfAI IS

_C(R8)-, Xis (& Rém}Q\Cﬂ%l)GW()E&lj )., whetee@ isRelectadifrRa - SrafO-jaud FC(RO)(RE)ZI’)mWéJCIC

gg nog%gl IR(lzgzgr gr a?lﬁ%‘é é%l’lp ?)rgeg gncilelcl:tlyrsle egtéd %m hydrogén ané fluoro; wg‘e}:ré RR,aR11

and R' are each independently selected from hydrogen, hydroxy and halo; and where
15 R and R' may also both be nil, such that a double boﬁd is formed between the
respective carbon atoms;

(9) R’and R are each independently selected from hydrogen and alkyl, or R® and Rgl
join to form a heterocyclic ring containing the nitrogen atom to which they are
bonded; and

20 .(10) R' represents the moieties on the piperidine ring other than R’ and -NR’R?, where
each R is independently selected from hydrogen, lower alkyl and fluoro; or
B) if Al is -CR®)-, X is -C- and Y is -N(RY)-, then R® and R" can join to form a 6-membered
heterocyclic ring, where R% R® R’ RS R7, R®, R®°,R” and R are as described in (A); or
(©) if Alis -CRY-, X is -C- and Y is -N(R")-, then R" and R? can join to form a monocyclic
25 or bicyclic heterocyclic ring, where R, R, R%, R”, R®, R®, R” and R™ are as described in
(A); or
(D) if Ais -C(R®)-, X is -C- and Y is -N(R")-, then R* and R® can join to form a 5-membered
heterocycloalkyl that is substituted with a carbonyl moiety, where RY, R>, R, R7, R®, R’,
R” and R are as described in (A);
30 or an optical isomer, diastereomer or enantiomer thereof; a pharmaceutically-acceptable salt,

hydrate, or biohydrolyzable ester, amide or imide thereof. In addition, compounds incorporating



(A); or (D) if Al is-C(R8)-, Xis -C and Yis -N(R)-, then R2 and R3 can
join to forma 5-nenbered heterocycloal kyl that is substituted with a

car bonyl wobz#s138 where R1, R5, R6, R7, R8, R9, R9- and RROT/H@RE /48532
described in (A); 30 or an optical isomer, diastereoner or enantioner

t hereof ; a pharmaceutically-acceptable salt, hydrate, or biohydrolyzable
ester, amde or imde thereof. In addition, conmpounds incorporating 4 WO
02/ 48138 PCT/ US01/ 48532 t he conpounds of the invention, or using conpounds
of the invention as starting materials are | so. conlems)l ated in this

i nventi on?helcpmﬁ%}gldﬁéﬁweflﬂﬁﬁ‘go”e ﬁ’ét““?%lémﬁliﬂ?ﬁ%% © BRveRtion & SIRFRE B2 S
conposi ti QRS cartpMtdd i thil AeSRion.cONPounds, are effective antim crobial
agents agai nst a broad range of pathogenic 5 mcroorganisns with

advant ages i nliisgbendewd:thaithy qopippendsof thisgpyntions apd¢oprpositionscapfadgretbsse ci t y,
and i mpr o¥Se, RBAT TRE OkAYive DintRbbliliONoCles TodminbNVENTLIN radge BT pBncaBElc
Definitions:” The following is a |ist 01g definitions for terns used herein:
10 " AcYy| " misogsganisaiscith adyantages by low anseppHbilibyf totraierohiph FesiRipnges sndpeedda¥ipidxyl i c

acid (i.e,,q:R- Q) - ferred acyl groups include (for exanple) acetyl,
formyl, aﬁ‘%ﬁ’g}f’éﬁf‘%%ﬁ“%‘”pg’rﬁ yl" is a saturated hydrocarbon chain having 1 to
15 carbon atomns, preferablypkg ON OPF8E RGeERTRILY 1 to 4 carbon atons.
"Al kene" is a hydrocarbon c%‘%‘n‘g—a east one (preferably only one)
car bon- cagbon g “%laﬁdﬁgﬁgti@[ﬁg having 2 to 15 carbon atons, preferably 2 15

ELLL

to 10, nore preferanty 2 to 4 carbon atons. "Al kyne" is a hydrocarbon chain
havi ng at | eas ref € . Q) -carbon triple bond and
having 2 to 15trlé§fr&g18vr‘{‘£l§tlsogn§{tg%#%]flglrgg%ﬁ;@%%%%gan'mre preferably 2 to 4
carbomo at ons. Ahdy! is atakiealefoandl il teynoral o shenlsydfaxg fiemr e datboxylicakiddee.i Rel y as
"hydr ocar bon..chaj ns" y be straight or -branched and may . unsubsti tuted
or subst?ll}?)éd?reg?ré eagﬁgﬁoulgf‘ gﬁié:l 12 Oraﬁxﬁlwl? agirg[%lgﬁoém h%ﬂdﬁr%%}?n 1'chai ns have
one or two branaiter is Z&npited kydadrhipoo cieiliaaing 1.to FF edrioonraeeing hatfensblal ® &l Kyl .
Al kyl , al kene apd . al kyne hydrocarbop, chai,ns .each be unsubstjtuted or
Subst | t ut BEPEHIR I 4 GROPGHIEER | ( ABAS.IS RrETSHBRY PR B B 88 oPod
chai ns ar gyréfeasty,onfli one) &dibdnrdartl ISHHIE birdtind Ak 2 toal Keft®naRthsaplsiendly 2

hydr ocar bon chai ns each ms}ly be substituted . w th hal o,

hydr oxy, |
(e. g. 15 phéntapere mefeplya toHaRiPon giopsoxaylkyre” ds 2 hydzcatbgy g}l)a?{n ﬁa%ys&k %ﬁsyt Qg%(/ly
(e. 9., phepyiedably r@)ﬁny{n@%aYﬂon-cﬁ%%ﬁ aafidddnd AAELLIRCYS!183hkM atoBR ipk@&EHY & to

am no, 25 am do, acyl am no, keto, 'thioketo, cyano, or_any conbi nation
t her eof . PP-emarer Er@femb@f @cter harbon atoms. Alkyl, alkene and alkyné 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,
20  preferably one branch. Preferred chains are alkyl. Alkyl, alkene and alkyne hydrocarbon chains
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., phenoxy), heteroaryloxy, acyloxy (e.g.,
acetoxy), carboxy, aryl (e.g., phenyl), heteroaryl, cycloalkyl, heterocycloalkyl, spirocycle, amino,
25  amido, acylamino, keto, thioketo, cyano, or any combination thereof. Preferred hydrocarbon
groups include methyl, ethyl, propyl, isopropyl, butyl, vinyl, allyl, butenyl, and
exomethylenyl.
"Alkoxy" is an oxygen radical having a hydrocarbon chain substituent, where the
hydrocarbon chain is an alkyl or alkenyl (i.e., -O-alkyl or -O-alkenyl). Preferred alkoxy groups
30 include (for example) methoxy, ethoxy, propoxy and allyloxy.
“Alkylthio” is -S-alkyl (e.g. -S-CH).



groups include nethyl, ethyl, propyl, isopropyl, butyl, vinyl, allyl,
butenyl, and exonethylenyl. "Al koxy" is an oxygen radical having a

hydr ocar oo ovksBsr substituent, where the hydrocarbon chararisoiaussz kyl or
al kenyl (i.e., -0-alkyl or -0-alkenyl). Preferred al koxy groups 30 include
(for exanple) nethoxy, ethoxy, propoxy and allyloxy. "A kylthio" is

- S-al kyl (e.g. -S-CH3). 5 WD 02/ 48138 PCT/ US01/ 48532 Also, as referred to

her ei n, "l ower" al koxy, alkylthio, alkyl, al kene or al kyne noi ety (e.qg.,
"l ower aIkyI") |s a chain conprised of 1t06 f b fro to.4,
carbon at oms i AIsOy pereferted tgheteig|’ ?O“éﬂr ek ya Aty y"ﬁi}’ﬁ en%?Fc?l ?Bloéety

pref erabl ye 2, 18wér alRA"PRMA AR Cond fﬁséchﬁ CaSE pRéferaBlyk@ag lacﬁdl Bdrlsyi etom® in
"Anino" refers to a primary (l , secondary - NH( allé% , also referred to
&

herei n asthecagelf el ﬁ@“&y @ﬂd léﬂtﬁoa?%ﬂ%tol‘@( areky 2 i Gaibeh BoPs & 116 CHEREI n as
“di al kyl apg, "a)ldalk?%{l‘. noal kyl " is an al kyl noiety substituted with an am no,
al kyl am no or dialkyl amno gro - CH2NH2 CH2CH2NH2, - CH2NHCHS,

- CH2N(®H3) 2) . “Apino” réfersdm agprispant (g’ﬂz&d&%c@@@ﬂbbwfi%@) ahpypferrpch&hea% as
nonocycli e t aryl rings
contain 6 cg}ﬁ%%lgézg 5%?%?3?1 %Iﬁugyll)l %%Oé n%g)ylg casg? gp&%ﬁirl\%o? are also
referred to as“pheoylkyl? iingsalkyBnoiety substintgd Wrth ay smino.Aligil Amino@r@lkybanizo

car bon atoms%(eo%r eEﬁrﬁﬁ% e%%\ﬂf%é%ﬁm %Pﬂ@ zf?yt he ring. Bicyclic aryl

rings i ncPUY i none Tl and the other ring is
aryl, cycl oal ky1A,ry10fs alnatcﬂmaucyiszdroakl;dn,rmgr Af)élrmgschrd'amolwcbfiplic oarﬁysbd bicyvdjs ring
conprl e 5- red rings fu ed to 5- ed rings.
Aryl ng§ySFFEV B\goni’%y %ﬁg’{}ﬁgﬁ‘f‘ﬁi Vi i’%%tPF'P & &g r%g,[ h ?noc mﬁi a{yli 48 bt
subst'i t ueglss refdiret ieas phogyl rifgy | Blay&ylc hl@l ﬁmga stmtiml fiech 8 toil1y halhaﬂ ﬂoms;yswﬁcﬁablyn tro,
hydr oxy, carboxy, am no, tgc yl a lﬁ ih‘er oal kyl hﬁf phenyl
aryl oxy, %% SGADIRARS) I 1S Ting - ic %](’rctf’éi’ ies elids dime,s Stel??‘%f” *8h ﬂﬂgy‘

het er oar yL8X¥nd ffe otl@éiﬁlrfgquﬁa@ycmalﬁyh%%@Jeroc?&l@il@[ r eebfé@tedl bikyclig Syl Rlgbide
naphthyl, tolyl, »y%l >7 and phenyl. The npst preferred aryl ri.ng radical
“¢%

is phenyl COIQEFISE‘&” “m?@bf‘é‘?fl B&%ﬁg@??drtaér’cﬁalOrﬂa‘?}‘?rﬁ'@er%‘h“%%syl ¥R ) St

(1. €. 15- Opadublikuted b:E4uBEEE w%:fl)ﬂoﬁi(l/tcgﬁ QbHRBtubAE b ER r gorAr?P(ﬁxE@DB@Qub@tﬂﬁt@@Xy
napt hyl oxy, met hoxyphenoxy, nethylenedloxypheno Carhocyclic ring"

enconpassedthbh oy, damyhydacm SRPPRYRIERG, @gylargigoy hléixle heterqgtkyhrigloatksk | ned
herei n. 2§h %B?d}y' alkdx%@ hecc‘éro@(y'loxy, carbamyl, haloalkyl, methylenedioxy, heteroaryloxy, or

any combination thereof. Preferred aryl rings include naphthyl, tolyl, xylyl, and phenyl. The
most preferred aryl ring radical is phenyl.

20 “Aryloxy” is an oxygen radical having an aryl substituent (ie., -O-aryl). Preferred
aryloxy groups include (for example) phenoxy, napthyloxy, methoxyphenoxy, and
methylenedioxyphenoxy.

“Carbocyclic ring” encompasses both cycloalkyl and aryl moieties, as those terms are
defined herein.

25 “Carbonyl” is -C(=0)-.

“Cycloalkyl" is a saturated or unsaturated hydrocarbon ring. Cycloalkyl rings are not
aromatic. Cycloalkyl rings are monocyclic, or are fused, spiro, or bridged bicyclic ring systems.
Monocyclic cycloalkyl rings contain from about 3 to about 9 carbon atoms, preferably from 3 fo 7
carbon atoms, in the ring. Bicyclic cycloalkyl rings contain from 7 to 17 carbon atoms,

30  preferably from 7 to 12 carbon atoms, in the ring. Preferred bicyclic cycloalkyl rings comprise
4-, 5-, 6- or 7-membered rings fused to 5-, 6-, or 7-membered rings. Cycloalkyl rings may be
unsubstituted or substituted with from 1 to 4 substituents on the ring. Cycloalkyl may be
substituted with halo, cyano, alkyl, heteroalkyl, haloalkyl, phenyl, keto, hydroxy, carboxy,

6



"Cycloal kyl" is a saturated or unsaturated hydrocarbon ring. Cycl oal kyl
rings are not aromatic. Cycloal kyl rings are nonocyclic, or are fused,
spiro, owop/dgesl bicyclic ring systems. Monocyclic cycl par/kgé1/48532gs
contain fromabout 3 to about 9 carbon atons, preferably from3 to 7
carbon atons, in the ring. Bicyclic cycloal kyl rings contain from7 to 17
carbon atons, 30 preferably from7 to 12 carbon atons, in the ring.
Preferred bi cyclic cycl oal kyl ri ngs corrprise 4-, 5-, 6- or 7-menbered
rlngsfusedto -, 6- cloa e
inedbst | ¢ G 85 14E: POlda RO et st BURRET Ben,
Cycl oal kyhngﬁaycblni% cyslulblﬁpylldytlﬂﬂemlldﬁdhyidl@hexyiyano aI kyI het er oal kyl ,

o o, syl o e Blept e B i e, oy ?2/48?1 Rlogie BBl 2

Pr e}‘ eL red ambmald@tb prefdrfég $ypidally ud ehl6aho puapYdspeceyig flapent yl, and

cycl ohexyl . "Hal Q" ) is fluoro , brom or |odo Preferred
hal o a?e fl uor oHalethér &2 %?Wﬂgﬁ by oG hedn g el @fc‘lé? RIS 'c‘éﬂdl‘Vtha?I@ EWBF o and
fluoro, esneGimlituyntt! PRIFGredIre LR3I HaMhikyls;Smére Prétahdiindre YL@ 1s9ktiicyclic
hydr ocar bon substituted with one or nore halo substituents. Pre erred are
Cl- C12 halosd geyfesed siiliraze Gf-€hdnioelitylar BrefeiredChalb abodubngd ap flgorolahd chivmoe The
preferred still are Cl1-C3 hal oal kyls. Preferred hal o substituents are
fluoro angomrdensd hrlpalkyhis iflugrastedistk ed hal oal kyl is trifluoronethyl.
Heteroatom i SpaeRlbhOGeR nittibd, WhsurObr AYYAHoR! eHbupSOMRRing tkAlfh b 0T ©
than one 10 heteroatom may contain difféfent heteroatons. "Heteroal kyl" is
a sat U9 at beferoptommentcontamalificaeni heteroafamai ni ng carbon and at | east one

het eroat om wh ot n. - K I.0s
contain from 291%1&&%%1% 1%6%13%%%&;‘83’% ?&E‘é (IE:)e? %ﬁ%ﬁ%@%@ﬁrﬁgrﬁ%d he ]}1&?% gi n,
pr ef er abl yetaoatom,’mhermnrre tmo érhmoat@hy afe ddgacént. Hétcroaéwhqlplus copthindyom 2 ito &5 ,

-0-al kyl aor het e an eroal
Het er oal kiﬂemc’% ARE (:%I% %n Eeé? tﬁ% MeRed” ra&%‘ b‘? err ecﬁD reb?rgé;%c/a#gjt 35
het er oal kybr Jsvampleo kogy (Lano-O brkm\chee he@fc&ll@ﬂ)atnld;cmmee txichurded in Retefoelkyled

Car boft caP BB R ARG Bivide “SHANGY Pag-br CHGFe: PAMISHSAHORGN 'eH pee Dshas.

Pr ef Ier r gdbiélﬂ&ﬁﬁ Lﬁ@t‘e@my][@te Qﬁh@h k?kﬁ%&w\élietewa&yldme ts¥@rackaul ltxi@aﬂa@hwdsqem&oaqmb
trlp e pon nor e pr er erably one ubl e pon Het er oa chal ns e
unsubst i t BYEPIE T S EATPIREEEPORi dORDLE oS fn%er Bl OF TR SRPRUEHER. TPF OB od

substi t ut egrheb amealikil I@Ee?oaﬂl@lﬁohave ne »or Qlvo tdoubls Wsdd bribes mﬂﬂew{doalhdﬁyl
may be substi tut ed with | ower alk hal oal kyl, hal o, hydrox

het er oar y P&feyabhagip dowhle bordyr Hegisepal Shaesaes e umsyhstituied g Fl&aﬁﬂy%d Wé%lroahf/ kyl ,

het er 98y ClPAl M menfP! BREVEN &bsﬁme&' Betei@RX)13H8 Abho-, RMAR.sub@hibd. ERIRKEEP.
cyano, or any conbi nati on t her eof
may be substituted with lower alkyl, haloalkyl halo, hydroxy, aryloxy, heteroaryloxy, acyloxy,

(
p—l

carboxy, monocyclic aryl, heteroaryl, cycloalkyl, heterocycloalkyl, splrocycle amino, acylamino,
amido, keto, thioketo, cyano, or any combination thereof.

“Heteroaryl" is an aromatic ring containing carbon atoms and from 1 to about 6

25  heteroatoms in the ring. Heteroaryl rings are monocyclic or fused bicyclic ring systems.

Monocyclic heteroaryl rings contain from about 5 to about 9 member atoms (carbon and

heteroatoms), preferably 5 or 6 member atoms, in the ring. Bicyclic heteroaryl rings contain from

8 to 17 member atoms, preferably 8 to 12 member atoms, in the ring. Bicyclic heteroaryl rings

include ring systems wherein one ring is heteroaryl and the other ring is aryl, heteroaryl,

30  cycloalkyl, or heterocycloalkyl. Preferred bicyclic heteroaryl ring systems comprise 5-, 6-

or 7-membered rings fused to 5-, 6-, or 7-membered rings. Heteroaryl rings may be

unsubstituted or substituted with from 1 to 4 substituents on the ring. Heteroaryl may be

substituted with halo, cyano, nitro, hydroxy, carboxy, amino, acylamino, alkyl, heteroalkyl,
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"Heteroaryl" is an aromatic ring containing carbon atons and from1 to
about 6 25 heteroatons in the ring. Heteroaryl rings are nonocyclic or
fused bi oyab2/¢8188 ng systens. Monocyclic heteroaryl ringsPCDUB@/48532r om
about 5 to about 9 nenber atoms (carbon and heteroatons), preferably 5 or
6 menber atons, in the ring. Bicyclic heteroaryl rings contain from 8 to
17 menber atons, preferably 8 to 12 nenber atons, in the ring. Bicyclic
het eroaryl rings include ring systemns mherein one ring is heteroaryl and

the oth h t 3 t I
0, TS S SO b B S B it

rings fusﬁderbﬂ'yﬁ-mgsﬁilcluderbu?arﬁﬁdﬁﬂlﬁedtd’ thegellovsltm eroaryl ri ngs may be
unsubstituted or substituted with from1l to 4 substituents on the ring.

Het eroaryl may be substltuted W t h haHo, cyamb, nitr hydr oxy, carboxy,
am no, acylamn 0 | kyl ter yIN MD 813 %ET 48532
hal oal kyl , phen&l ,/; al ko aryl\o% roar | nation
t her eof . Preferred h roaryl |nc u ed to, the
following: HHH % PERIS 7Y ”P PYraf—‘lfr ﬁm'ﬁﬁ?‘%ephéﬁ%m%y 'F%‘%OHGPyr azol e
| m dazol e Oxazoke Isoxqgole H S N)/ U O NSN N\ ¢ Isothla@ole
Thi azol e 1,2,5{T i adi & “3:Nriazol N1,8, 4- Thi affi gzol e F azén H HH
N 5 NS// |/ N N' NN "NWcC \N 5 N , 3- Thi adNakol e
1,2, 4- Thi adi ?s%@{la?ol?e‘ﬂ%&ue' aﬁé?é ?héd a’zolé T{ é@zfﬂéfol Tetd @?Qéd?azoiel Flrayan O /1
\10IN \\ S 1 , 4-Oxadi'azol e 1, 3, 4- Oxadi azol e
1,2,3,4-Oxatriazole 1,2, 3, 4- Thlatrlazole 1}3 3, 5- Thmatrlazole410 NN NG N N
NO NNN 123N560(at“a20|’6@123 ne1l2\ll>47Tr|a2|Klrsf\l7
X/
1,2, 4,5-Tetrazi ne Qﬂ?enzofurdﬁ_N NN W \
5 1,2,3-Thiadiazole 1,2,4-Thiadiazole Benzotriazole 1,2,4-Triazole Tetrazole
O O o\ S\ /S\
N/ « ,!\l « ,!\l N ”N
\\—3 ﬁ-ﬁ N-N N—N Ly

1,2,4-Oxadiazole 1,3,4-Oxadiazole 1,2,3,4-Oxatriazole 1,2,3,4-Thiatriazole 1,2,3,5-Thiatriazole

o) ‘ N, N, N, O
N/ \N \N \N \N
SO OO

1,2,3,5-Oxatriazole 1,2,3-Triazine 1,2,4-Triazine 1,2,4,5-Tetrazine  Dibenzofuran

H
SO O O o Y
Y Dy LD /

Pyridine Pyridazine Pyrimidine " Pyrazine 1,3,5-Triazine Indolizine Indole
H H N
= Q S N\N N7 N> X
N~ TN
Isoindole Benzofuran Benzothiophene 1H-Indazole  Purine Quinoline
N
N
S 0]
N
oy O Cm
H N N
10 Benzimidazole Benzthiazole Benzoxazole Carbazole 2,3-Dihydro-1H-Isoindole



NUNMNMN-~NII NI / / I NGN N,NN Pyridine Pyridazine Pyrimdine'
Pyrazine 1,3,5-Triazine Indolizine Indole HHN \ OSN NNNHNL~> N
N | soi ndove oBes13of ur an Benzot hi ophene 1 H- I ndazol e Puri nePQiRal4862 H N~
Cl5~CNS~~/N/ \ ~\ NHCN HN 10 Benzi m dazol e Benzt hi azol e

Benzoxazol e Carbazole 2,3-D hydro-1 HIsoindole 8 WO 02/48138

PCT/ US01/48532 N ON QC NN J N Isoquinoline G nnoline Phthal azi ne

Qui nazol i ne Quinoxaline 1,8-Napthypyridine N~ N\ ate N\ \ GcNH Q\H/ N N

N O Pteridine Acridine thnazi ne 1, 2- Benzi ﬁot hi azol il\pe Beng | wl tam H ON
ao)o N I\ off N=< o {1 SNngoMhMe Ph zMpe Brre dole \ OO
HI/ 11/ ~ VN @) ChelQnane -Penz '

Phenot hi azi ne” Phthal an 5 " Het eroaryl oxy™ is an oxyéé\h radi cal having a
het eroaryl $obstditeierfinrdine. Phit@lanoe er@dragbline  Pringxalineed eaPEYBAIFIPP oxy

groups i ncl udq\l(fﬁr exanpl e) pyri dy/roKiy, furanyloxy, (thi oxy,
e SO U U
2 /N N/ N/ S O// \\O

N
Pteridine Acridine Phenazine 1,2-Benzisothiazoline Benzylsultam
H
H
OO o U0 CO
Z 0 S
Coumarin Indoline Phenoxazine 2H-Chromene  3H-Indole
o) O H
O oy oo OO
2
o) N S
Chromone Chroman  4H-3,1-benzoxazine Phenothiazine Phthalan
5 “Heteroaryloxy” is an oxygen radical having a heteroaryl substituent (i.e., -O-heteroaryl).

Preferred heteroaryloxy groups include (for example) pyridyloxy, furanyloxy, (thiophene)oxy,

(oxazole)oxy, (thiazole)oxy, (isoxazole)oxy,  pyrmidinyloxy,  pyrazinyloxy, and
benzothiazolyloxy.

“Heterocycloalkyl" is a saturated or unsaturated ring containing carbon atoms and from 1

10  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 heterocycloalkyl rings contain from 7 to 17 member

atoms, preferably 7 to 12 member atoms, in the ring. Bicyclic heterocycloalkyl rings contain

15  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

rings. Heterocycloalkyl rings may be unsubstituted or substituted with from 1 to 4 substituents on

the ring. Heterocycloalkyl may be substituted with halo, cyano, hydroxy, carboxy, keto, thioketo,

20 amino, acylamino, acyl, amido, alkyl, heteroalkyl, haloalkyl, phenyl, alkoxy, aryloxy or any

combination thereof. Preferred substituents on heterocycloalkyl include halo and haloalkyl.

Preferred heterocycloalkyl rings include, but are not limited to, the following:
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(oxazol e) oxy, (thiazole)oxy, (isoxazole)oxy, pyrmdinyloxy, pyrazinyloxy,
and benzot hi azol yl oxy. "Heterocycloal kyl" is a saturated or unsaturated
ri ng contve®nt/#gy3garbon atons and from1l 10 to about 4 (pref/@sanisys2l to 3)
heteroatons in the ring. Heterocycloal kyl rings are not aromatic.

Het er ocycl oal kyl rings are nonocyclic or bicyclic ring systens. Mpnocyclic
het erocycl oal kyl rings contain fromabout 3 to about 9 nenber atons
(carbon and heteroatons), preferably from5 to 7 nmenber atons, in the
ring. Bicyclic heterocycloal kyl rings contain from7 to 17 ngnber atons,

preferably 7 to 12 nmenber atons, in the ring. BicycliL§ het roEE/cloal‘kyl
rings contairDber pboutQ7 to But 17[ri\ng atond, pref §1 y from7 to
12:-ring atons” BicyC€lic eroc oal kyl ~¥ngs may fused? Spiro, or

bridged ring sy eerrﬁzmd?ﬁeebﬁgtaﬁéi Rict¥ifd I foratiRlRi@s Y PYRAbKY b ald,B@RngomPri se
5-, 6- or 7-nmenpered rings fused to 5-, 6-,” or 7-nmenbered rings.
Het erocycl oal kyd rings y be unsubstituted or.substituted th fromlto 4

substituents E] t he ruz/;(s Het erg_(é%cl oal kyl %Nbe substi t[fg% wi th hal o,

cyano, hydroxysgcarboxys—Keto, t keto, 20 yno, acylam'sq; acyl, am do,
al kyl, heteroal kyl, hal oal kyl, phenyl, al koxy, aryloxy or any conbination
t her eof . Pr &fdligxelane (isPihidanst §3GYihinleper 6@;@?&9%@2@%&%@/@@0@@%

hal oal kyl . Preferred heterocycl oal kyl rings include, but are not |limted

to, the foll ow r{g: 9 WD 02/48138,PCT/ US01/ 48532 rO HO NHC) CONHu

Oxi rane Aziridiffie'NBket ane Azet pehlne Tetrapyr of uran Pyrr ol iAh
1, 4- Oxat hi ane CS> S,, N CNd M, 3- Di oxpl ahe 1, 2y hi ol aney |
1, 3-Dit hi ol ane 4,5-Di hydroi soxazbl e 2, 3- Di hydr oi so | e , H NCN N

CN> N\ N H hexahydra-Pyri ine 4. 5-Di hydr ra i i di.
2H Pyrrol e Zﬂfl-x ?rrﬁ%l)[lgyl”g?zﬁe %ﬁg%gré’p %O(L?Y "Q'é"f’%og@%ee élﬁ-)i-lpgﬁlénnql%&'%%lng
3, 4- D hydro-2H pyran Tetrahydropyran 1,3-Dioxane Pyra NO Ol O J NNN

e O O O

Pyrazolidine 2H-Pyran 3,4-Dihydro-2H-pyran Tetrahydropyran 1,3-Dioxane

H ,

5 5,6-dihydro-4H-1,3-oxazine Piperidine Morpholine 4H-1,3-Oxazine 6H-1,3-Oxazine

H H
s EN] N Cs [Oj S
O O O Qo
Cepham Piperazine Hexahydroazepine 1,3-Dithiane 1,4-Dioxane Penem
H H H
N __O N.__O N.__-O
° N TYY (T
N
[ ] E j [’(NH g EKNH DS
S
S O 0 NH,

1,4-Dithiane Thiomorpholine Uracil Thymine Cytosine Thiolane

“Heterocyclic ring” encompasses both hetercycloalkyl and heteroaryl moieties, as those
terms are defined herein.
10 “Spirocycle” is an alkyl or heteroalkyl diradical substituent of alkyl or heteroalkyl

wherein said diradical substituent is attached geminally and wherein said diradical substituent
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N H 5 5, 6-di hydro-4H 1, 3- oxazi ne Pi peri di ne Mrpholine 4H 1, 3- Oxazi ne

6H 1,3-Oxazine HHS (N NS S EENO NC H S 0 Cepham Pi perazi ne

Hexahydr ce@epigies 1, 3- Di t hi ane 1, 4- Di oxane Penem H H NO PCDURD1(485320 G O NH
CS S 00 NH2 1,4-Di thiane Thi onorpholine Uracil Thym ne Cytosine Thiol ane
"Heterocyclic ring" enconpasses both hetercycl oal kyl and heteroaryl

noi eties, as those terns are defined herein. 10 "Spirocycle" is an al kyl

or heteroal kyl diradical substituent of alkyl or heteroalkyl wherein said

20 ol b AR v s AL OO0 g )

co%al ni nxgembdrato&srrenber atons (carbon or heteroatorr) preferably 5 or 6
menber atons. [ Lower'. alk | kene..0

(oo, 1 ower drRg e Bl bl o Bimqy (8™ B KT TRBR Y (o
4, car bonconippiesl b1 tth®, pasaatof frakly lo, 4,addixyatand in Bleaiakeybzt hiicd, alemcy Zodt 0 6,

pr ef er abl to 4 in the case of al kepne an | k Wi | e

al kyl ,° he%ibﬁ%%ﬂ A 2t°%§/@1€€%ﬁ%ﬁz>ﬁ% 4aﬁ"c§b‘}‘i‘é’1“§’?sdﬁ>}l?lcﬁ%?l‘1§§ e‘&rﬂSg 6‘3‘”9% be
substituted wi thile KAl Bottoaliyl) dyaoamymanarmbﬁﬂ)cgﬂ@u@fs g@ﬁps&h@ttﬁduﬁﬁﬂtﬂ withhe
following are not envisioned in the invention; Enols (OH attached to an

al kene caPENY: 2Po22IARPIAG SHUEE IS SEie AREY ﬂ%eof%loxfg&gbaaﬁ B SMITRCG &bl e
bond (excgpintib@r Vvinyl ogous amides). 3. Mre than one hydroxy, amno, or
am do attached to a single carbon (except where two nitrogen atons are
attached to a ki Fgrle (@HrBahedtosimalinee @hon}hree atons are nenber atons

Wi thifya het erﬂcm&@lgl‘&ﬁbs hitd2Bdd to a carbon bearing a double bond (except for vinylogous

amides).

3. More than one hydroxy, amino, or amido attached to a single carbon (except where
E two nitrogen atoms are attached to a single carbon atom and all three atoms are
member atoms within a heterocycloalkyl ring).
15 4. Hydroxy, amino, or amido attached to a carbon that also has a heteroatom attached to
it.

5. Hydroxy, amino, or amido attached to a carbon that also has a halogen attached to it.
A "pharmaceutically-acceptable salt" is a cationic salt formed at any acidic (e.g.,
carboxyl) group, or an anionic salt formed at any basic (e.g., amino, alkylamino,
20  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
and calcium) and organic salts, such as ammonio. Preferred anionic salts include halides,
25  sulfonates, carboxylates, phosphates, and the like. Clearly contemplated in such salts are
addition salts that may provide an optical center, where once there is 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 administered to

the patient-animal, mammal or human.

30 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

11



15 4. Hydroxy, amno, or am do attached to a carbon that also has a
het eroatom attached to it. 5. Hydroxy, amno, or am do attached to a

carbon t ive® 0akse8 has a hal ogen attached to it. A PCT/US01/48532
"pharmaceuti cal |l y-acceptable salt” is a cationic salt fornmed at any acidic
(e.g., carboxyl) group, or an anionic salt forned at any basic (e.g.,

am no, al kylam no, 20 di al kyl am no, norphylino, and the |ike) group on the
conmpound of the invention. Si nce nmany of the corrpounds of the inventi on
are zvvitterl nlc ei t her 0SS agcep salts
re Known hRPRET 4F bR ol et o BRPEHA T alfler ARERENE pR-LP S iy o
sal ts (sugbdus, mm combamed Wit dssfresndase, ahddadinalle &mptalblemltal Thedet salt( daeh as
nmagnesi um andLPcaI Ci gan& and or gani sal such as, ammoni o. Pref e‘h e
ani oni ¢ sTqPS thah Are fplatixely jppoguous £0 {OLEAMSR,, Yl A5 | & pamal, ( msdeipals  ang
the |ike. ddsbsedrthe/satt® Bd ﬂxﬁﬂh&b&dﬁhﬁl I&b&i‘eﬁ’tyﬁﬂiei‘e&t artee fredilisé memosdtiited bhaty nmay
provide an_optical center, where once there is none. For exanple, a chiral
tartrate %%ﬁ@cffeﬁ‘éﬁscﬁ‘éabﬁ?@ﬁ%eraédisfap’é’ﬁ?the conmpounds of the invention, and this
definition inglages o hkgﬁo;ﬁﬁteraaid-aaalhbl& saltSB cludle, AN 18 WY 13hied 18 hRirS@AYI C i N
the anounts admi nistered to the patient-ani mal, nmammal or hunan. 30 The

c onpoundshsgrobrareids. dipiqdifde. sulatas Jfoli ogpsHfats aseatec tiliopasseitta ciidatadeiittteon
salts. hﬁl a&mggsst@zﬁﬁe %@Jﬂﬁlte lﬁﬁle'ﬁte' RlaITOHﬁC aﬁt%@febgiﬁﬁrateo ﬁzma%ngro#%ﬁatgor m of
acid-addition salts, and both fornms are within the purview of

i nvent i onbutstae, Awirefeadesthenesslfenate; strifineromethanserfonais.e 9-telupRssdiongon dadrcent

the ke of P PRERERE Rt A5 U Ot P Bt B BT REE b BRRLS
Aci ds useshltt (wnpmetpalsc@pad theaiddkintipro are Shdse detived | fuptte otherahimerabhapdst dnd Sugapkei ch
pr oduce, V\'h n "Phe acu{| E%QIUOII s%lts cr)}eth 'E)gs? pc%?p%u?cﬂeagé ﬁi‘e@ﬁ%& }!Sy @%ﬁgéﬁmo& ?J)

These sal‘fil *have “Hno uous’ to ani ma
or gani sm example, ths frae lmamﬂ he dmohmdxman n@ieouﬂﬂxszhsl sofutibin eonsdubitsths apprblatatet he

benefi ci al rty .i nher in the free se a t Vi |ate

o e o t ot BB ialuin PORG Wethetatn oF BF sRES: Griietahb ISl e it
ﬁCId d- ?dl 53:1 ﬁb@ctﬁ@ghé fr'bensztjsu aeth atﬁLchﬁihemr’tﬁganid M\Iefil]gsd thathijiel s0C febatitied Girectly.
yar obr om_de yar ol oqi_ae, ate rogensu at acetate

trifl uor odeiespkaratiopof thegalt &g di CHf igitc ﬂm?%cfpé tated gith; SéCOD&Oé%?P&S@“@m or

succi nat egan'Rlo8@ned by &nedhadhfen F@ha@lugon.gl Ut arate, |actate, propionate,
butyrate, tartrate, nethanesul fonate, trifluoronethanesul fonate,

p-t ol uenesul f dlfheush mrsticieally apeepéabier spite of dhec PasitesompouRfist Aagraerednall 2hid- | i ke.

However, offieh sRIRPLORAMALRe EE%Eé &1 @& fe!’en@ﬁﬁ@rﬁfoﬁb%@l acRRddafionisiIRi o t3u1 € 0pe
of the invention are those derived fromother mneral acids and organic

aci ds20 Theouzeeh f thel diee b@m ferat, eeendf the pertipglan slt pemgsdudsedheny py dpiaicarediaje
several nFﬁoHl?cquor eXhmple, wheh the salt is formed only for purposes of purification or identification,

—Y

or when it is used as an intermediate in preparing a medicinally acceptable salt by ion exchange
procedures, these salts are clearly contemplated to be a part of this invention.
Such salts are well understood by the skilled artisan, and the skilled artisan is able to
25  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.
"Host" is a substrate capable of sustaining a microbe, preferably it is a living
30  organism, more preferably an animal, more preferably a mammal, more preferably still a
human.
"Biohydrolyzable amides" are aminoacyl, acylamino, or other amides of the

compounds of the invention, where the amide does not essentially interfere, preferably does

12



exanpl e, the free base can be dissolved in an aqueous al cohol sol ution
containing the appropriate acid and the salt is isolated by evaporation of
t he sol utwon2/4848% ernati vely, they nay be prepared 15 by rparwsoigssize free
base with an acid in an organic solvent so that the salt separates
directly. Where separation of the salt is difficult, it can be
precipitated with a second organi c sol vent, or can be obtained by
concentration of the solution. Al though nedicinally acceptable salts of the
basi ¢ conpounds are preferred, all acid- addjtion salts are within the
scope of Toh&HH; eéE’e‘ﬁ‘tﬂPFI?‘?\Péﬁf”i%ﬂf. ﬁl‘ﬁ\l‘:I"’mﬁﬁ‘i““(fi12 FIHPEF O YRide &S R 13{1%95‘fvfﬁted;€§ 20

sources ofivd Bea hée® PoRIGnf0fi8 cadyRind.f the particular salt per se is
desired only as an internediate product. For exanple, when the salt js

formed only fdHolidrlsadle rdgs) are imidasiofsompoynde At theilewntion, Whegt Mahwklc ¢ s
used as apel MoerdiRALAHE ihfdrBfCRRRABI2 RALG RRbdfe 26AEPHRDARIVER & 6 10N
exchange procedures, these salts aré clearly contenplated to be a part of
thi s invetoniponnd, Sycrhesathesinide inetadily) seevesteddel vixe bhe hagt 19 sigldapn peae, and
t he skill ' ' re any nunber of salts given the
know edge&?nr?%%déS%%e@%%ﬂdﬁ%%%lyé,%xﬁ?ﬁ%' recogni zed that the skilled
artisan may pfBidledradyrebls gbtersbererestarsotf vempéusds peths orveniddn, sdkiglihd pstgy does
stability, formulation e e li. 1 i : |, M ion
of “such. st BTG, pflfteret BRELAAT bl iferePCth PR BAE (BRI
"Host " i scompsuths br ehare depatet B reddily uetvaiteti ing kst giebba aggvet@nmbhdy Meny s a
livin 30 organi s nor.e .pref er abl n i r referab |,
ror e B o GFAERG R eV o fdin S Bardigian ST Falsre B e paRL el
acyl am noandavioiRkleey oRNost@sbed (s, 1988 (inormontHids, wferdnbe héraing nSudnegstewhiacladd he
am de does not essentially int «irfere r ef e{ aqlly doesf 12 02/ 48]1?1

PCT/ US01/ 8883 2165 o 5%615rt dP¥edy @yIRRpaol nestert ¢ (sUFh 250 ACR e e S o AT EP her e

the am deaﬂﬁﬁodaﬁ,@gﬁb;wmqﬁxtaa@ldxpmem'ylvm Byvatoyl@géthill @styis 16kt etdrs ¢ach
conpound. "Bi Ohé rolyzable im des" are im des of cong\?ahllg(ﬁis of t?e
i nvent i onas ithelalidyl hénd rithjephthslidd fsfersy s JewEr ARFY4CHe e S5 o f¥FRLPY does
not i {4 er {668y cibédyidxe @Gl ietiokycafton}1BBrethyl GRIRBAPoxREbBRESGethilCedidbyle | S
readi ly converted in vivo by a host to i eld an active _conpound, Preferred
i mi des’ ar dkoxyalkyxssteis aehsline' Bhtern yand Alkpachiaminoaikyl, gstery (gich sisepcstagida@siybunds
of the iné/s&ggi on, where the ester does not essentially interfere,
preferably 8'es not interfere, with the antimcrobial activity of the
conpound, or Theiliustragoreof epecifis puotedietlyformnomd pider derivatiNessef the Eormprld hn
0s. " pat cnpigifies  Rniest EbBLEhE. ShOEREND o dubf R priScREEOLARC 11
20  salt forms, etc. is within the ability of the skilled artisan.

A "solvate" is a complex formed by the combination of a solute (e.g., a quinolone)

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 quinolone or quinolone

25  derivative (e.g., water, ethanol, acetic acid, N,N-dimethylformamide and others known or
readily determined by the skilled artisan).

The terms "optical isomer", "stereoisomer”, 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 compounds of the instant

30 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,

13



and Mobashery on Novenber 8, 1988 (incorporated by reference herein). Such
esters include |ower alkyl esters, |ower acyl oxy-al kyl esters (such as
acet oxynsvdyt/481a& et oxyet hyl ,  am nocar bonyl oxynet hyl , pi vECDYRax4gszt hyl and
pi val oyl oxyet hyl esters), lactonyl esters (such as phthalidyl and

t hi opht hal i dyl esters), |ower al koxyacyl oxyal kyl esters (such as 15

nmet hoxycar bonyl oxynet hyl , et hoxycar bonyl oxyet hyl and
isopropoxycarbonyloxyethyl esters), alkoxyalkyl esters choline esters and
alkylacyugnlnoalk estgrszésuch as ac onet esterq%y The
I s tr atPORGIS a8 PE B EEEq G A D h Pl g 5 ReREe PRl

Formul a Ister€NOROHNES bbth dpbitall BérsRElCielclhdind @idsiefotnbRYand T RANEGHM:d @B bhd@N(a0f
ot her useful _protecting groups, 20 salt forms, etc. is within the ability

of the sKRfEPEGOEfYRsHiice e’°§6’lP9‘§’td§®f the InxentigR 1A% £XIIGS RSl KERS SBFBYHat i on

of a sol WrespkiBal Gsomdds, GHEINGhE @ﬂz);tere@ﬁigrs and Qilnéﬁﬁi?);nefse of sberébﬁbﬁér); thSE @nag - beHONi g
et al., The Van Nostrand Chemist's Di ctionary, (1953

Phar mic e uepaaipd yaingdmeyn aistheds stchan, ﬁ@rahgeé@u%leeiwel ﬁgorfl%O&rﬁrhg apdythe Hks-on
include thosg E&Iﬂ}tlmld(-{t NEt ek Mnbhd 868 Whd RpEdE i n@rogicﬁﬁkngagfabt&’e&}{erogné he
qui nol one or quinolone 25 derivative (e.g., water, ethanol, acetic acid,

N, N- di metdmyitionrenmnisideormeioniyerse feowble propertienelier ;he@éteérﬁlimq oden fiselpgng
skilled S : r Q(ih

"G ast er cepRithe 0E USR] Sre Pl 8l ARTRE icain LAl A SOMG o ifieg o

Hawl ey S lﬁdmtmndesbn@tsemcmainglﬂmtmeomalsynd drihifongeds, pr statheisonpers &mbitmmlhoﬁe@)f
speci rotect ed d,.ot rivatives of the conpounds of the

i nsta t égtfhggﬁ eﬁ%m%gmﬁg?Chl ﬁto be limting. The application of

ot her useful As odedmbnehg a gninulose derB'aﬂi\te ifichudes proétugs of zsqmdldsnenoztahaca\m drig y of

the skilled artisan. e Cco i nvention one_Qr nore
chiral cehtdsr fompd 8“1P8 Bt nBE?ﬁeégﬁ%af/“cbe%égf‘ NFa) E?Clﬂ}?ggg%t &Sopt P ear

i somer, i agdatshhégs, Peadhs heRoREtaRs) i@ blbmyElinked & fheaqmﬁtohﬁé ,opudrany\ma a
02/48138 PCT/USOl/48532 for exanple bg use of chiral starﬁ%nﬂ_ terials,
cat al yst sSPBfeT-s ORPedfr¥ativsh ahRGISp 2K Fst e Ui GPRASTE S T P B%fﬁﬁﬁﬁtlca

| sonefss, iRl ke NGiddh 86hApMAgoANd enantioners at once (a racemc
m xture). Since the conpounds of the invention rmay exi st as racem c

nixtures,Hn1xt¢gﬁ§@nﬂg optical isonmers, including diastereoners and
enantioners, or stereoisoners, they may be 5 separated using known methods,

such as chiral Tl{ees%{ajeéttlhx%ﬁmo&m&@és c6hpunBd FFoaRhy (@mnd the like. In addition,
it is recognized that one optical isomer, including diastereonmer and
enantiomer, or stereoisonmer may have fﬁwor@bleopropertles over the other.
Thus when dlscI05|ng and claimng the|invigntifpn, when one racemc mxture
is disclosed, it is clearly conte

RIO

R’ @

wherein Al, X, Y, a, b, R%, R®, R*, R®, R, R®, R and R are as defined in the Summary of the

20  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 of the compounds will include three or four fused rings, as
defined in sub-parts (B) through (D). These alternative embodiments are depicted as Formula

25  (B), Formula (C) and Formula (D), respectively, below.
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both optical isoners, including diastereoners and enantioners, or

stereoi soners substantially free 10 of the other are disclosed and clai ned
as wel |l . waousgsas herein, a quinol one derivative includes peDtsugss2f a
gui nol one, or an active drug nade froma quinolone. Preferably, such
derivatives include |l actans (e.g., cephens, carbacephens, penens,

monol actanms, etc.) covalently linked to the quinolone optionally via a
spacer. Such derivatives and net hods to make and use them are apparent to

t he skill ed gi ven the te chln s of this specificatio ).
Conpounds: Th Itgu'(ﬁfpéﬁtt tq Fﬂ?@n"’lf 5 Ao Q%HPFﬁ‘bsuﬂ%fgnW EGRinyting %St OgRS 00

R6/ X %eﬂl%g@uﬂas N Abo o6t F¥2th ilNtaBDar fo@ (! will Mo 8@ mzeBkhat Yor pYrifidatio, R2,
R3, R5, , R9' and R10 are as defined in the Summary of the_ 20

I nvent i orrdBdRisTaERR amsbipe likpysalts fn ofhos femvatisesrel i pbeve FYmPQURES Gty peflon
above i ndjfat §%h&ﬂﬁ€edt1@al@%cc$f99ﬁdéaﬁfe 'I\Sfdrat@d&f bidg gdébwzamb eRAr Emfd@‘)c)r,m{icn:e

nucl eus of the conpounds w I include onl sed rings as glcted
Al t er Fat i thespaf is m@nmmdawar@pf th%@lbl?éfrﬂpmﬁ@rsaf\%lﬁi meqn i hedechpded Eethe fableg ur
fused rings, A&k hoh-BHRRP AL o dedRrrdd ¥ elmldela}F@ﬁ; @h@@rxngu ve
enbodi nent s a?azde e‘gﬁf“c ed as For ngﬁh é{r m%d 0ﬁ%}rrru | a CC): ng) Forrrrul
respectlveﬂymzmanMHmmﬁme)@QWﬂQQQQ-P@mﬂ@@@$ﬁ4ﬁﬁﬂQmeVﬁhwﬂﬁB@eeﬂmﬂb éach of
the preferr i , referred
conpound?ngga %@Q@e or ﬁﬁﬁfJ%ﬁggﬁgﬁm Cbﬁ%&hH?ng§5 %%gnlzed that for
purification, admnistration and th lﬂef’ salts and ot her derivatives of
t he above conpounds are often used. . _a pharmaceutically-acceptable

salt, hydrate,| or, biloh rpl zabl e_estler .. amde dr | m ge 5 the gof is
contenpl ated 4ds éérf d¥ %Q oRt inQELL.ngia,d ks heigi o—ba.li ncl uded
in the tabl es.| COblel|e le )ntﬁjns @Hnon-Hinj tilhg || i Bt ¢of BPref et ed conpounds
of Formula (1) where a carbon atom A represent< doubl e tond b

5 a
represents a synghetbond: “’““, eaehi RO Hyi-og atych
addi ti onal fusbéﬁ\f[‘?rgsA re RN Of; ! ?camﬁ;ndsE? sub- | brtﬁr(ﬁ))

H

cCl A H OH H F Et H

CF A H OH H F Et H H

CH A H OH H F Et H H

COMe A/ H OH H F Et H H
F

CMe A/ H OH H F Et H H
F

CCl A/ H OH H F Et H H

CF A/ H OH H F Et H H

CH A/F H OH H F Et H H
COMe| Et H OH H F Et H H
CMe Et H OH H F Et H H
CCl Et H OH H F Et H H
CF Et H OH H F Et H H
CH Et H OH H F Et H H
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H
H OH
HH
H CO
H OH
H OH

|
t
H

15
F Cd
H Cwve

H H CoMve
H

OHHF Et
H

PEI/OBD 18F32E

t

F
Et

H
OH
H

HFEt HH CMe HOHHF Et

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

Et

Et

Et

Et

Et

CMe

CCl

CF

CH

COMe A/F

CMe

CCl

CF

CH

COMe

CMe

CCl

CE

CH

COMe A

CMe

o uw
@®© a= N
FIITuLWoIT
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H CFHOHNHR2 FE HH CH
Et HOHNHZ2 FE HH CCl

02/ 48138 PCICUBSW/48832 CCl
FHH OHCOW HOHNH2 F Et

Et HOHHFHH CWe Et H OH
HFHH CHEt HOHHF HH COw

F COwe
OH
6
OH
F
H
H

LTTITIITT

Et

Et

Et

Et

Et

Et

Et

Et

Et

Bt

Et

Et

Et

Et

Et

Et

F

F

F

NH,

NH,

NH,

NH,

NH,

NH,

NH,

NH,

NH,

Me

Me

OH

OH

OH

OH

OH

OH

OH

OH

OH
OH
OH
OH
OH

OH

OH

OH

OH

OH

Et

Et

Et

Et

Et

CCl

CF

CH
COMe A

CMe

ccl

CF

CH

COMe

CMe
ca
CF

CH
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Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

F

F

F

NH,

NH,

NH,

NH,

NH;

NH,

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH
OH
OH
OH
OH

OH

OH

OH

OH

OH

OH
OH

Et

Et

Et

Et

Et

Et

Et

CMe

CCl

CF

CH

COMe A/F

CMe

CCl

CF

CH

COMe

CMe
CCl
CF

CH
COMe A

CMe

CCl

CF

CH

COMe

CMe
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| Cv Et HOHA N2 F Et M H 18 WO 02/48138 PCT/ US01/ 48532 CO Et H OH NH2
FEE M H CFEt HOHN2 FEt MM H CHEt HOHNH2 FEt MM HNHOHHF Et
M H N Wwoee/MiZ38F Et MM H NHOHHFE M H FNHOHMPUSESSIE H F N
HOHMFE MMH NHOHMFE MBMH COM HOHHO EE HH Cvw HOHH
d ¢t HH COHOHHO Bt HH CFHOHHO BE HH CHHOdHO Et HH
Table la contains a non-limting list of preferred conpounds of Formula
(ng;a)& 19 WO 02/48138 PCT/US01/48532 RS OO6 RNR3 Ar RR NR R7 N
-\ R9. For ma—{da)—These—cq ef—Fox ere Xis
a nitrogen atdmC@ fepftespnts g Mgl eNHond, F b |reBreseMes [a doubl e bond, Y
is C(Rl), each REP TS HyUOGET [N ﬁﬁ‘gf rgnal TEsel (95 & €
CH Bt H OH NH, F Et Me H
N A H OH H F Et Me H
N A H OH NH; F Et Me H
N . H OH H F Et Me H
N : | H OH | NH, | F Et Me H
N A H OH Me F Et Me H
N : | o= OH | Me F Et Me H
COMe A H OH H Cl Et H H
CMe A H OH H Cl Et H H
cCl A H OH H Cl Et H H
CF A H OH H Cl Et H H
CH A H OH H Cl Et H H

Table Ia contains a non-limiting list of preferred compounds of Formula (Ia).
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forned. 5 Table la. A

H F Etwolorus1Bs C- C

R R2 R3 R5 R6 R7 RO R9,
Coo HOHHFE HHCGAO HOHHFE HH CM
HOHHFE HH F CGM
OHHFE HH GO Bt HOHHFE HH GM H

C-
H

Et

FEE HHCGCAO HOANLZ2 FEE HH CGM ( H
Et HH F 20 WD 02/48138 PCT/ US01/ 48532 C-d

%
mzI

N
97/ N

R6

R 0

Z "N

0]

ve
OH
H

OH
OH N

Formula (Ta)

H
H
OH

OH H

FE HH
HH COw H

F Et
HPET/BBO1HSES2 C- OV

NH2
H2
L

FEt HH COw
FEt HH COw H

HOHNH2 FE HH
FHH CFCO HOHHFHH FGCA HOHHFHH CM HOH

These compounds are those of Formula (I) where X is a nitrogen atom, a represents a single bond,

b represents a double bond, Y is C(R"), each R" is hydrogen and no additional fused rings are

formed.
Table Ia
Al R! R’ R® R’ R® R’ R’ R”
C-Me A H OH H F Et H H
C-OMe A H OH H F Bt H H
C-Cl A H oH H F Et H H
C-Me & H OH H F Et H H-
F
C-OMe A/ H OH H F Et H H
F
Cc-Cl A/ H OH H F Et H H
F
C-Me Et H OH H F Et H H
C-OMe Et H OH H F Et H H
C-Cl Et H OH H F Et H H
C-Me A H OH NH, F Et H H
C-OMe A H OH NH, F Et H H
C-Cl A H OH NH, F Et H H
C-Me A/ H OH NH, F Et H H
F
C-OMe A/ H OH NH, F Bt H H
F
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T I

Et

HF
H
HF
oH

H
OH
H

COoOw Et H

FCM Et HOHHF HH COw
HOHHFHH O« COw H
FHH L F OH C QreT/HsS@HsEsF

HOHHF HH ox
21 WD 02/ 48138 PCT/ US01/ 48532 C-

H F
C Me
OH H
Et

OBTuTw

Et

F

NH,

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

A

Et

Et

Et

A

Et

Et

Et

C-C1

C-Me

C-OMe A

C-Cl

C-Me A/
F

C-OMe A/
F

C-Cl

C-Me

C-OMe

C-d

C-Me

C-OMe A

Ccl

C-Me A/
F

C-OMe A/
F

c-Cl

C-Me

C-OMe

c-Cl
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¢Cd HOHHFE MM H GCMHOMHFE MMH FCOB I HOHHFE MH F
¢cd !l HOHHFE M@ H FCME HOHHFE MH CGCOW Et HOHHF Et
M H COORV4HBEOH HF Et M H Wth regard to Fornul a ( BPCTUR@/48683zpounds
have a structure according to the followng structure: R 00 6 1.1 0 /
RBRO11N#NR Rs R-DERI3 NRO \RO Formula (B) where Rl and
R8 of Fornula ( join to forma 6-nenbered heterocycl oal kyl, and where D

) jo
is 5 substituted or unsubstituted -G or -N- or Dis -0- or S; R13 and
R13' ar gitgepgndentty regted—fromphygrogenane oywerat kytw=ang E i s
sel ect eQ fdrglr%n-o-l- -,Slgubrti utejd otF unsu stituiﬂéd C—Mgn subst|tuted or

P

I

S

unsubstiftuted 4N rieferred for Dis -04. Preflerred for F jijs - CH?Y .

Pr ef er r ¢dC-QMe rvheg R13 Hs hydddgen ahd R13F i g | diber j alMyl ,| pridfefably

met hyl . [Tabl e [é tains a mon-liniting |ist ofl prefefred cdmpoundp of

For mul a [(B) T0 bt RZTRHED [Ro 17 —HachpRLB = H{OHHF
C O I/ R Bt LTS el

EtHHI-I\/ehDHZEH HAd Bt HHHM HCR2 0O HOINZ FE HHHM

H CH 0 |22 :

C-Me H OH H F Et Me H

C-OMe A/ H OH H F Et Me H

C-Cl H OH H- F Et Me H
F

C-Me Et H OH H F Et Me H

C-OMe Et H OH H F Et Me H

C-Cl Et H OH H F Et Me H

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

structure:

R
R7
PN
R’ ® Formula (B)

where R! and R® of Formula (I) join to form a 6-membered heterocycloalkyl, and where D is

5  substituted or unsubstituted -C- or -N- or D is -O- or S; R" and R"™ are independently sélected
from hydrogen and lower alkyl; and E is selected from -O-, -S-, substituted or unsubstituted -C-
and substituted or unsubstituted -N-. Preferred for D is -O-. Preferred for E is -CHp-. 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).

10 _ Table B
RIRIR|R|R|R| R |Ecd| R®P | R )| E D
R10
H |oH| H F Et H H H | Me| H | CH| O
H | OH!| H c | Et H H H | Me| H || O
H

OH | NH; F Et H H H Me H | CH 0
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CH,
CH,

CH,
CH,
CH,
CH,
CH,
CH,

CH,

CH,

CH,

CH,

CH,

CH,

CH;

CH,

CH,

CH,

CH,

CH,

H

H
H
S
L=

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

Me

H

H

H

H

Me

Me

Me

Me

Me

Et

Et

Et

Et

Et

Et

Et

Et

F

F

F

Ci

F

F

F

I‘II_ibl‘é ?

OH | NH,

OH | Me

OH

OH | NH,
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F 23 WD 02/ 48138 PCT/US01/48532 HOHM FM HHMHCRS FHOHHFH
HHMHCHR20 OHHOHHO HHHMHCHR 0 OHHOANR FHHHM HCH
0 HHOOM4EMH HH M HCH2 0 OHHOHHF HHH M H BEHUS1/4B2H OH NH2
FHHHMHCRS off HOHM FHHHMHCHR2 S Gl HOHHF M HH M
HCH2 0 HHOHNR FM HHMHCHRO0 off HOHM FM HHMHCHO0
OHHOMHHFMHHMHCER2S ORHOHNR2 FMHHMHCRS Ol HOH M
FMHHMHCHRS OH(Stereochemstry at the carbon atom bearing R13 and
R13' is prefefablyrthe—S—confrguratiom—Wthregard—tgformuiaS, the
conpounds ﬁ%v%aglﬁstrl}ﬁ[ﬁtﬁrg qc%ci%toqha oII%ng:ﬁ O TS

H OH H F 2 H H H Me H | CH; O

OH

H OH H Cl ? H H H Me H | CL O
0

=

H OH | NH, F 2 H H H Me H | CH 0

]
m

H | OH | Me F 2 H H H Me H | CH O

]
=5}

H OH H F 2 H H H Me H | Ci, S

o
=

H OH | NH, F ? H H H Me H | CH S

&

H OH | Me F 2 H H H Me H | CHL S

g

H OH H F 2 Me H H Me H | CH 0

(=]
=

H OH | NH; F 2 Me H H Me H | CH O

Q
=]

H OH | Me F 2 Me H H Me H | CH 0

Q
=]

H OH H F 2 Me H H Me H | CH S
o

oot

HOI—INHZF?MeH‘HMeHCHzS

OH

H OH | Me F ? Me H H Me H | CH, S

OH

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

With regard to Formula (C), the compounds have a structure according to the following:
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24 WD 02/ 48138 PCT/US01/48532 RS OO6 Rlo NAIL CN L R/ N Rg Rq,
Formula (C) where R and R2 of Forrmula (lI) join to formring L, which is a
nono- or Wb oyed1BE heterocycle conprising N . Table C 1 chPar/@seis48a32
non-limting list of preferred conpounds of Forrmula (C) having the 5
following formula: RSOO R/ RB RRoNA N S Rf/ N_ Rgq,R Table

Cl1A RBRRRR RR EEChRL CHOHHFE HHH CHOAHO Et HHH
H
F

CFOHHFEt HHH NOHHFE HHH CHOHNHR FEt HHH CF OH NH2 F Et
HHH NOHN®2 FEt HHH CHOHHFE ) iH

R9/ N il

Formula (C)
where R! and R? of Formula (I) join to form ring L, which is a mono- or bicyclic heterocycle
comprising N".

Table C-1 contains a non-limiting list of preferred compounds of Formula (C) having the

J? 5

5  following formula:

Table C-1
Al R’ R° R’ R’ R’ R’ | EachR"
CH | OH H F Et H H H
CH | OH H Cl Ei H H H
CF OH H F Et H H H
N OH H F Bt H H H
CH | OH | NH, F Et H H H
CF OH | NH, F Et H H H
N OH | NH, F Et H H H
CH | OH H F Et Me H H
CF OH H F Bt Me H H
N OH H F Ei Me H H
CH | OH | NH, F Et Me H H
CF OH | NH, F Et Me H H
N OH | NH, F Et Me H H
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CFOHHFE MMHH NOAHFE M HH CHOHAHNHR2 FE M2 HH CF OHNH F
Et M HH NOdANH2 FE M HH 25 W 02/48138 PCT/ US01/ 48532 Table C 2
cont ai ns veOnmus1BS m ti n ng list of preferred conmpounds of ForpemUs01(48532havi ng
the following formula: RSOO R6 RS RIO gN N-ACH3 NR9 R9, Table
C2 A RRR5 R6R R9R9EaChRio CHOHHFE HHH CHOHHO Et HHH
CFOHHFE HHH NOHHFE HHH CHOHNR FEt HHH CF OHNHR F Et
HHH NOHNH2 FE HHH CHC]—IHFEtMeHH CFOHHFE M HH N

hH/EFHE}_l NE H HTab%_'C—g_icoll\llggnsi non -11m1t1ng hst otCFreig_| compounctls o|¥bFormula ((IJ\J hava'_LZe FE

following formula:

Table C-2
Al R} R’ R® R’ R’ R” Each R"
CH OH H | F Et H H H
CH OH H Cl Et H H H
CF OH H F Et H H H
N OH H F Et H H H
CH OH NH, F Et H H H
CF OH NH, F Et H H H
N OH NH, F Et H H H
CH OH H F Et Me H H
CF OH H F Et Me H H
N OH H F Et Me H H
CH OH NH, F Et Me H H
CF OH NH, F Et Me H H
N OH NH, F Et Me H H

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

structure:
/ R 0 /o
6
R =z
R - | | NE
N A N7 T
)
R’ R
9/ N9
R” R Formula (D)
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Wth regard to Fornmula (D), the conpounds have a structure according to the
followng structure: R 0 O R RoNH NA N T I1 R/ R NRO~ RO
Formul a (M3 02/2838\0 02/ 48138 PCT/ US01/ 48532 where R2 and Rar@Boifssiul a (1)
join to forma 5-nmenbered heterocycl oal kyl, where T is selected from-0-,
-S- and substituted or unsubstituted -N-. Preferred T is -S-. Table D
contains a non-limting list of preferred conpounds of Fornula (D). Table
DA R ARRER ROe Fach ROT CHHFE HHHS CHHO E HHHS CF

HF Et HHH N FEt HHHS N F. Et H F_Et HH
S G K Pl e OB P ot gIblof R Epneertm iyl Wi T ey T
{:)ref](carred’ﬂi@@p—@?&ﬁls@Bstﬂhg&ldi]lc’uﬁﬁﬁﬁttutédm‘en?te@direaﬂastsqose where R8 and R join
0 orma rin conmpaunds of Formul and t hose_where_pone of R8, RIl,
R2 or R3 joi nT%@PB?Wlﬁsa?qnﬂ&“t%]?Sf P@Rﬂg"g&%‘%ﬁoﬁ??@'f“@rsr‘) ]éorﬁ‘lu%‘ Phose where none
of R8, R, R2 or R3 join to forma ring. The follow ng provides a

description of particularly preferre aSieties with respect to each 10 of
For mul as ), (Jd., (B, [ ad (P, _pur 15 N0 i{%ﬁﬁﬁ e:f=9=l=|mt t he
scope of [thé clipid®. A RS del &ted fRom-NR ap ReBach By ¢ & rled i s
where Al [li scHC( BB)A Where : iB Et H H H S

CH A H cl Et H H H S

CF A H F Et H H H S

CH A NH, F Et H H H S

CF A NH, F Bt H H H S

CH A H F Bt Me H H S

CF A H F Et Me H H S

CH A NH, F Et Me H H S

CF A NH, | F | Et Me | H | H S

More preferred compounds of the present invention are those where R® and R' join to
form a ring (compounds of Formula (B)) and those where none of R® R, R*or R? join to form a
ring. Particularly preferred are those where none of R® R!, R? or R? join to form a ring.
The following provides a description of particularly preferred moieties with respect to each
10  of Formulas (I), (Ia), (B), (C) and (D), but is not intended to limit the scope of the claims.
Al is selected from -N- and -C(R®)-. Preferred is where Al is -CRY-, where R® is
selected from hydrogen, halo, lower alkoxy, lower alkylthio, lower alkyl and lower 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 atoms;
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sel ected from hydrogen, hal o, |ower al koxy, |ower alkylthio, |ower alkyl
and | ower al kenyl. Wwen R8 is |ower alkyl, preferred is where R8 has from
1 to abowwoa2/esason atons; nmethyl is preferred. Wien R8 PET/HUSMRMSSE kene,
preferred R8 will have from2 to about 4 carbon atons; 27 WD 02/48138

PCT/ US01/ 48532 ethenyl is preferred. Wien R8 is | ower al koxy, preferred R38
has from1l to about 4 carbon atons. Wen R8 is |ower alkylthio, preferred
R8 has from1 to about 4 car bon atom; AII R8 al kyl and al kene m)i eties

are unsubtituted or tuted sPre R8 ctedfrom
o or 0. eyt Bindhan WIRKK! HbYer ot Rt BhE bR e hp Bt
trifl uor oneédh®d is 1&verangfhiv,qiremédRXyas fobind 1 todbonet &m«m at@nd All R® alkyl and

Wt T orMEESE GRogten i BRFRIEITERY:. SRE R CHITo SR TEHPERD . SpRa o

ei ther MmehbRXY meth§t, hiﬂeﬁhbk}o AEthelier monaﬂuo&nssﬁ{y&cuﬂmofdi&myi Cmf@laﬁmmyl When
Xis -G, ais a double bond and b |s a si ngle bond. In cont ast ve\:/gen X

is - N5, auonoflyorempthpwy, wWifineromedhony @datrifigenemethgyh d More preferee s%l sctelegtef r om
-N(R1) - 3fﬁgn nﬁfﬂ?& YubstitiRUWEMAY fronY 11 ® Vo Olﬂétﬁoﬂyf m&h&hﬂ) Candadhhrd, dspectali$( R1) -
only if is -N°. R is selected fromC3 to about cycloalkyl 4 to
about C6 %@P@%MU@%M’%WOMICM al kyl, |ower alkene, a 6-nembered aryl
and a 6-nmenbergd JgpLe b anid-R1. ewrlﬁpxasszwzﬁg @d&%leb%n%dma@ngwbof;@
cycloalkyl, C3to a ou het er ocycl o , Lower alkyl or |ower alkene.
Most 15 ﬂn@ﬁmrrastewhwsxd}&N,GZlabwgle@@ldc%nélbowmbledwddI ower alkyl. Wen Rl is
cycl agl kyl, pretery h tebh, i car bon
atons% nor e prg Se{ea d@{? SM%%%@?? ator?gvgmlféap cycI:ﬁg) ﬂ\l%)frgm(l:et nggare
pref er abI@(Ré)abnlyaﬂ)é(k-NF unsatur ated with one doubl e bond; nore preferably

FERTSLTRTEE S AP N
preferr egall S’ erQ'il?eB@r réqgerhbcer&itawland YbeRnBlrel ﬁetl&ﬁlﬁ?}f ﬂ&eﬁéﬁ@%s@'ﬁ(% -

preferre ere Rl contains from2 to about 3 carbon atomns

preferredo abhieny Rcloaskyhr@ahsmdul Cyeriemlciitbalion, lowwealkyldk dovesr aficceé.eMad i s
where R1 contains from3 to about 4 carbon atoms;g?ranched | oner al kyl is
pr ef et5r edpreferrpdiisyC3 tosahear €6 cudleallyy) apd dgver abol. When Bf it pislarliyl, psfatadese
rrentlonedlnthls a ph are_unsubstituted or tit uted. Wien 1S
Subst 1 ¢t raperBRrBak 300 aHCs HORERE A P mat SRR ARERREY PGy

6- menmber egdicRhlikh Mdicties GroPRETOEHIO dardiatel 0f @fs@@fayed vAthydne dbubee Bondgnors preferably
unsubstitufed or substituted with from1 t abo

t
ani no gr oRpeyclorlkylds sargtedyt WhereR s Feer lowgpalkyl. gr “?$ﬁwere%ggm§?“8$'gs% 1%

(pref erablphui Ncdibisn AsRE %ﬁeEHyPEhd é?ﬁyl hRGréfbrRd) mofipréere AP bt iWRenat' it heee
substituents: substituted phen are greferred Most preferred RL m)l eties

are s echinsdr flkenm rgfereshis @1@9116 @mﬁws PR Y bos B sarbqn atares; Gihenyl 1 prefersed.

Fluoro,  wpen R! is branched lower alkyl or lower alkene, preferred is where R' contains from 3 to about

4 carbon atoms; branched lower alkyl is preferred; t-butyl is particularly preferred. All of the R'
moieties mentioned in this paragraph are unsubstituted or substituted. When R'is substituted,
preferred is one or more fluorine atoms. When R' is a 6-membered aryl or a 6-membered
25  heteroaryl aryl, the ring is unsubstituted or substituted with from 1 to about 3 fluorine atoms, one
amino group (preferably at the 3-position of the ring), one hydroxy (preferably in the 4-position
of the ring), or a combination of these substituents; substituted phenyl are preferred. Most
preferred R! moieties are selected from cyclopropyl, ethyl, phenyl substituted with 1 to 3 fluoro,
and 4-hydroxyphenyl; more preferred is 2,4-difluorophenyl, and especially cyclopropyl or ethyl.
30 R? is hydrogen.
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
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and 4- hydroxyphenyl; nore preferred is 2, 4-difluorophenyl, and especially
cycl opropyl or ethyl. 30 R2 is hydrogen. R3 is selected from hydrogen and
hydr oxy. W et/es1sed i s hydroxy. When R3 is hydroxy, it anBCT/&0c®sizonyl to
which it is attached forma carboxylic acid noiety. As such, it is a
potential 28 WD 02/48138 PCT/ US01/ 48532 point of formation for the

subj ect conpounds of pharnaceutically-acceptable salts, and

bi ohydrol i zabl e- esters, am noacyls, and am des, as described herein.

Compounds havi any sych wvari.ations at th osi.tion are, included in
Che” oub) it il e 1o et SR CBpoRtds PP AP BRERECHI AP SRIEE oo Stha o
| ower  al kiibhydtolividle éles BRINBAG1s| LidImide?, a3ldkdeiived NN E¥mpotndsewang alykyith
preferred is where R5 has 1 to about 2 carbon atons, preferably 1 carbon
atom \Whefripiions at the;ReposiioR atsdnclyed the sPIscEinygplPR R5 has 2 car bon at ons.

Wien RS is | opeE s@bdt@d¥om RYEb&N! %@réx?, 8S, Bal3DloBSalkyl OBWwdr d1i@ne akBloRen

atons. When R5_is amno, preferred is -NH. Al R5 alkyl, alk d |
al koxy noalkaxye $hsn B%H%\M%M, gredgredis \gfa%%g? hag i &28RP¢ ﬁcaﬂ%/w%m %ﬁéﬁ%&és . oW

Pref erred Raniafons eWaeh R is 1680 J1yaE 036Bmed ¥ HHEXIR® Haflh RhiBon RIoRED WIRATRAGs
met hyl , 10 nonof | uoronet hyl, difluoronethyl and trifluoronmethyl. Mre

pr e; err egloyxegr dlkpxg airefemrertis ngl@mRs oo i 2 aennasams. e’ inaminorprdigrred ifrost

s G, M U BRSO O L L0 Y i e

;1 ij R1) ( erﬁbizlsie];csi Whiefegred FRC2is amu:im Aona hpdregenh hjdrdiep ehidentlirgme,ednaine. edethylom
ydrogen an uor Q: 1er e "o.an 1 r ysnge

sel ected ‘P‘r’%’%“%%l? @%Ié\r@ﬁ‘f%%?%]% ag%dtn %&8&% 1t e?lr?get ?rfeﬁ%% 1%Shlgt s@%?t%gg%o R12

canbbot htﬂqdrdgbxh,,hy&ugﬁ atvlivet amldmk_mlnm;lmosbpmﬁtnieﬁisﬂ?dmm. bet ween the respective

carbon atons. re referped is ere,each of. R11, R11' and R11" is

hydr ogen. Al soﬁ%? éﬁ?l%‘i%rd%mi‘ u%%’i‘de%o‘?%re%gf%gyy?m t hi omet hoxy or et hyl .

Most preferredrl & -gheme)®7)(E Rtdbete QRO sélaikdRom a8-0-@amll -CRIBRENd ewlidry

sel ected from hydrogen and al k%!?espr eferably lower 20 al kyl), or R9,and

R9, join RoapdRm ae Reahdpdspgrdentty serastyd dism lb}idFﬂgﬁ‘gaItdn%“%‘??tVYt%’iEfe% @ o4 8 whi ch

they L@r €l 9&%‘?&131)&@@%5’5@%&6& FolSBRonRckyRRd hAb CAIHARSHIBRIR'Y ait'eCt ed

from hydrogen and nethyl. Mst preferred is where both R9 and R9, are

gyd_r oge 3 caRTOthr ik seek thattshdouhlsibend issfopredt isbwesh herreepesitve cpipgn afoRsr Mdian t he
epi cted R7.and. - NROR9 it €311 wher h LS n ect ed

from hydr%rﬁfeeﬁr,e‘gfsévvl\ll\}gFe %Flk?/mdﬁ% g ﬁ%%r 01(.2 hg(gg%gl ' lﬁﬁ%o%r%%?%ﬁgmgﬁgg r%%?%%ﬁj’ i's

i ndependeidnytime) ecdtkyd. MpréfemeiibWhémR&iw(d}yq.e.g., Rl and R5 need not be

the same in al],occugrences,in defini a, given conpou f. thi
i nvention). Th8 o By fée fndFH’Fé‘g?WegE]gftSq\gfﬂ'@?‘ygg’ﬁ?@?rh %Hﬁ r(BﬁePeéazbl 5Ly |
thus sy sikaR & RIBRYRYjoin to form a heterocyclic ring containing the nitrogen atom to which they

are bonded. Preferred is where R® and R” are independently selected from hydrogen and methyl.

Most preferred is where both R’ and R are hydrogen.
R represents the moieties on the piperidine ring other than the depicted R’ and -NR°R”
moieties, where each R' is independently selected from hydrogen, lower alkyl and fluoro.
| 25 As used herein, any radical is independently selected each time it is used (e.g., R! and R’
need not be the same in all occurrences in defining a given compound of this invention).

The compounds of the invention may contain chiral center(s), thus any such compound
includes and contemplates each optical isomer, diastereomer or enantiomer thereof, in purified or
substantially purified form, and mixtures thereof, including racemic mixtures.

30 The following exemplary compounds are made using the procedures described herein and ‘
variations thereof which are within the purview of the skilled artisan's practice. The examples
below do not limit the invention, but rather serve to illustrate some of the embodiments of the

invention.
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i ncl udes and contenpl ates each optical isonmer, diastereoner or enantioner
thereof, in purified or substantially purified form and m xtures thereof,
i ncl udi ngvoavesBge nm xtures. 30 The foll owi ng exenpl ary coP@QDURESI88&32e nmade
usi ng the procedures described herein and variations thereof which are
within the purview of the skilled artisan's practice. The exanpl es bel ow
do not Iimt the invention, but rather serve to illustrate sone of the
enbodi nents of the invention. 29 WD 02/48138 PCT/ US01/ 48532 In one
aspect, the present invention is directed 1o co of F

wherein X is -10neaspect, thypresept inventipy is girge] éo%ggrﬂg%\?if} OB‘n‘iﬂ% ?rﬁ’ﬁlgsbond
In this agpegtis -N®RO-£h Q§ aeﬂuaee)on@@ﬁm@umdsslﬁg@a/bm amS thisUsshebt, Eprafe €l @ieng t 0
the follow ng Fornul a I R5 QOO R~ NH2 Formula (I1) 5
wher e A1, cORPOUngs havigs aaf%dla%tOdéfffOH%wnﬁfmuﬂae@%crd to Formula (). In a
particularly preferred enbodlnentﬂsth%)coqpounds are those of Fornula (11)
where Al is -C(R8)-. Mst preferred cqgppoynpds of Fornula (Il1) are those
where R8 and R do not join t %o g ~~Wth respect to Fornula (I1),
nost preferred is where R7 is ethyl & 6 i | uoro. In another aspect,
the present invention is di Ay, sQupounds of Fornmula (1) where X 10
is -N, Yis -C(Rl)-, aisja sijngle bong and b is a double bond. In this
aspect, preferred are 2 upes havi nRa structure according to the
following Formula (I11):" RSO R6 NOH NRL R8 NH2 Formula (I11) where
Rl, R5, R6, R7 and R8 are asNd#efined with regarghf@afgy mula (1). Preferred

conpounds of .
5  where A, R!, R°, R® and R’ are as defined with regard to Formula (I). In a particularly preferred

embodiment, the compounds are those of Formula (II) where Al is -C(R®)-. Most preferred

compounds of Formula (II) are those where R® and R" do not join to form a ring. With respect to
Formula (II), most preferred is where R’ is ethyl and R® is fluoro.

In another aspect, the present invention is directed to compounds of Formula (I) where X

10 is -N-, Y is -C(RY)-, a is a single bond and b is a double bond. In this aspect, preferred are

(
compounds having a structure according to the following Formula (IIT):

R 0 0
R6
Z "N OH
NN
R #OR
NH, Formula (III)

where R, R®, R®, R” and R® are as defined with regard to Formula (I). Preferred compounds of
Formula (II) are those where R® and R do not join to form a ring. Most preferred is where R’ is
15  ethyl and R® is fluoro.

The subject invention compounds, above are also useful precursors for compounds of
formula Q-L-B, wherein Q is a compound of Formula 1, L is a linking moiety, and B is a lactam-
containing moiety. This formula includes optical isomers, disatereomers or enantiomers thereof;
pharmaceutically-acceptable salts, hydrates, or biohydrolyzable esters, amides and imides

20 thereof. These compounds and their uses are disclosed in U.S. Patent 5,180,719 issued January
19, 1993; U.S. Patent 5,387,748 issued February 7, 1995; U.S. Patent 5,491,139 issued February
13, 1996; U.S. Patent 5,530,116 issued June 25, 1996; and European Patent Publication Nos.
366,189, published May 2, 1990, and 366,640 published May 2, 1990, all incorporated herein by
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Formula (I11) are those where R8 and R1L do not join to forma ring. Mst
preferred is where R7 is 15 ethyl and R6 is fluoro. The subject invention
conmpound®yQ 0aksise are al so useful precursors for conpoundBCDUSO43632ul a
QL-B, wherein Qis a conmpound of Formula 1, L is a linking noiety, and B
is alactam containing noiety. This fornula includes optical isoners,

di satereoners or enantioners thereof; pharmaceutically-acceptable salts,
hydrates, or biohydrolyzable esters, amides and imdes 20 thereof. These

conpounds nd t uses. are di d
Santary. Bt dPt CoftBNish lhafi@oF e Be Buthorhdt by G L S5 SHE

Pat ent 5,tH0Odank38ay Ssvaepoldd bﬂﬁﬁrynulalB Tﬂlﬁgﬁlﬁy tinShe ﬂatcﬁaltgeﬂ 63O cohpositesued
June 25, 1996l and European Patent Publication Nos. 366,189, published My
2, 1990, ARPSEEEX0 published May 2, 1990, all incorporated herein by 30
WO 02/ 48138 PCBiospithl 43i53ids of b AenaR. com@ounde BROIS ctdn@a&daas\dipnﬂbkur:ﬂsmf use,

t he corrpo nds of fornul B are usef ul 'n the s S CO unds of
the PHES ko ‘B"Ffé?nttl&'ﬁ’gb’é‘l ARPER: SRS FREPR "‘@’8@]%

For nulPa 1t

herei n. %&r&h&gb&@f afabtdiidl ipeSpetfes tafiinst BMEM q&ﬁblﬁwﬁéﬁlbtﬂﬁisba%’éﬂa b@n@mptar ed to
ciprofloxacin and 5 the other known antim crobi al (gw nol one conpounds.

ConpoundseisPileaen s jcerain oHFE REPTH! CPmoYidte When iested Agdinsh GPRPIPRITeSsBMer t i es
agai nst  cgrdah icAYs BoLLAE, 3 @@r%@ﬂ&us@?&e%&l‘maS 393%5@@ prRumbilidy 8HliRxmsi n and
certain other prior art corrpound VWhen tested agai nst qui nol one-resi stant
bact eri a &weli Pgerggingw Buwiralglis, Kapresppyes Eugoadae, qeﬁ@&ﬁ?ﬁ@“@ of fheroybisels, S.
pneunpni

Pnountini agvenfion g bE@ABund (pa G valics ARVHOL AR upp B S fubiolr i v
been foundpfioaawe M C val ues (g/ rrL) that are up to about 500 tinmes |ower
than- ciprofloxacin. I11. Gener al Reactl on Schemes for Conpound
Preparatiidin: |@Geneelk Roagti 10d gparptimpent i on, the order of
synthetic steps may be varied to |ncrease yi el d of desi r ed product. In
addi tion, the Bkhdkimedhacdmmandswif ite iaveago, cngdurpéssmﬂetlf stelpschaguis vatied whoi ce
of reactants, so

successf VPSP ?fgdteSW&’P‘gm]t‘?bﬁ gﬁ) ?féd?tgphﬁg% 5’?? am TTQ,OIE &y {ec%ﬁzg %ﬁg&ﬁgb&

is royi gﬁmcbbf Métﬁrftbeoluaﬁﬁaﬁdmﬁerhtbm 1sanVIﬁllSdrﬁhtyc01npf)ne®0mm0¢.mdﬁll smmeble
generated_in a simlar_ fashion, ng the, wdane e

doect 11 o W e Grrnsiopi L PR ok oyt i BYETE. i B SPAGFRE0 MBOh B, n
Section Vi compnds lcah be g&le@édefnl aaélﬁumsmndnn uﬁﬁgaﬂﬁl’guﬁlgndehﬁ tnmmaumaaom t he
invention are known, ma 20 by known ,8 rcially

ar
avai | abl eSegsifig Szftﬂéﬁ“ﬁeﬁ%jnﬁgf%ﬁaé? jehforth fer g Véﬂ?%e lé‘%iis {th "tCUP ngﬁs killed artisan
in the art of @rORMHiky AREAISELY iCREpatifatt chnﬁZﬁﬁdleof the invention are known, made

20 by known methods, or are commercially available as a starting material.

It is recognized that the skilled artisan in the art of organic chemistry can readily carry
out standard manipulations of organic compounds without further direction; that is, it is well
within the scope and practice of the skilled artisan to carry out such manipulations. These
include, but are not limited to, reduction of carbonyl compounds to their corresponding alcohols,

25  oxidations, acylations, aromatic substitutions, both electrophilic and nucleophilic, etherifications,
esterification and saponification and the like. Examples of these manipulations are discussed in
standard texts such as March, Advanced Organic Chemistry (Wiley), Carey and Sundberg,
Advanced Organic Chemistry (Vol. 2), Fieser & Feiser, Reagents for Organic_Synthesis (16
volumes), L. Paquette, Encyclopedia of Reagents for Organic Synthesis (8 volumes), Frost &

30 Fleming, Comprehensive Organic Synthesis (9 volumes) and the like.

The skilled artisan will readily appreciate that certain reactions are best carried out when

other functionality is masked or protected in the molecule, thus avoiding any undesirable side
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Sept. 13, 1989; European Patent Publication 342,649, Nov. 23, 1989; and Japanese Patent
Publication 09/67,304 (1997).
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4,822,801, Apr. 18, 1989; U.S. Patent No. 4,839,355, June 13, 1989; U.S.
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PCT/ US01/ 48582 he qui nol ere—corpoewRds of j gct invention may be
prepared i n_sevekal ways. Versatile nethod provi di ng the
conpounds Iof t4e ihvention are shown in Skhe Nbel &4 Schenme | 5 Usual

1|

qgui nol one 5 or naphthvri done R6 COCH synthesis 1COR3 LA LLA NR2
R1 19 Side chain coupling BI'NNH R7 R5 R6 COR3 1V9 Al NR2 BI N

Rl Side chain
coupling

Methodologies for providing the compounds of the invention where X is -N- and Y is -

C(RY- are shown in Scheme II below:
Scheme I
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R7 Deprotection 5 R6 COR3 INNA NR2 Rl R7 Methodol ogies for
provi di ng the conpounds of the invention where Xis -N and Yis - C(R)-

are showmwonz/gbenme |1 bel ow. Schene Il 33 WO 02/48138 PETI/USO484B532 RS
R5 O R6 Usual pyridone R6 COR I\ Nsynthesis / *N 3 L A" 'LLARRL
Side chain coupling RO BI".."NNH R56 O9 R NCOR3 R7 A R2 Bl1~-N NRl
R7 Deprotection R5 OR9 R6 :eA1 NCOR3 R2 NR R7
R5 |
R6 Usual pyridone
l NN synthes1s
/)\
L7 ~A7 L
Side chain
coupling
ll{9
N
B~ NH
RS 0]
R6 CO R7
R9 2\ l %
~ :
B~ N7 A N re
R1
R7
Deprotection
R5
R6 COR,

1la9 ~ N

HN NS
R1
R7

IV. Compositions:

The compositions of this invention comprise:
(a) asafe and effective amount of the compound of the invention
5 (b) apharmaceutically-acceptable excipient.

The compositions may also optionally comprise other antimicrobials or other actives, which may
or may not act synergystically with the invention. '

A "safe and effective amount” of a quinolone 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

10  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
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I V. Conpositions: The conpositions of this invention conprise: (a) a safe
and effective anount of the conpound of the invention 5 (b) a

phar macew® ozkhd1ys accept abl e exci pi ent. The conpositions nRgT/AR&I8632 i onal | y
conprise other antimcrobials or other actives, which nmay or may not act
synergystically with the invention. A "safe and effective anmount” of a

qui nolone is an anount that is effective, to inhibit mcrobial growh at
the site of an infection to be treated in a host, w thout undue adverse .
side 10 effegts..(such.as toxicity, irritation r allergic r ,
commensurate i V{”H T e4s o%uﬁgﬁ%&%rg et A ?“irh gﬁ%“r %?“.dg“’\%ﬁbee rlfl%ugéagedi Eﬁ%ﬁgﬁﬁélnner
of this idoudition ofithe Phteens ecdurdtion ‘of at@mendthe hiteet df\concuBdnt\Wikrg R/ @83 B the

PCT/ US01/ 48532, anmount” will vary with such factors..as the particul ar

Condi 1 orPtahodpseirean e B4 yred B et Btk 8 5SuniBier aRRip: g

dur at i on @f tHerddadgBspiment desirdddbrith€copdposiageur rent t herapy (i f any), the
specific dosage formto be used, the excipjent enpl.oyed, the.solybility of
the q& nol one %@F’@Pﬁflonsd’ﬁ&"li W@erﬁﬁgéﬁé’r?%‘giﬂﬁé’ﬁov it é’&lt foires ﬁ?@ncg‘rsrﬂ‘&di tion.
5 The conpasi td onst @dsagictmi' BY & NHolPbsidinCoPthef Bfvaliol deh@wtintesh kmowdidf adosage
form As used herein, a "unit dosage fornml is a conposition of this

i nvent i orfuiokng it iguikabledop afminigiation t‘hﬁlh‘ﬁﬁarndﬁéo"t’eﬁ&f‘mﬁgs‘g’iﬁcf’ it snglg fose,

adm ni st rati@fls kO zGbdHEBR] Blacti@Verhe &N oiibsiBsHRI BGbrabll Roftaidl fRG BHOSCme, |
according to good nedical practice. These conpositions preferably contain
f r om abounorg@rafgjably fremerbpricOang oy Prelsrblbilltirosnabeyt 10pgpe PRy babpulst i | |
fromapo @?(Pﬁa 1008 Pr Q019G i1 10 B0 1 8608 i Inost O
aboutﬂ)?, B%)Odb%?%?egﬁ%%gbg%?ﬁ;%?i I %’o %bg)lrjt 1, ggtd rrg,a ?mst g?ggf ersabl y
t 0 about BF&lrahiy,to afoun>ungof oawnoldige conpositions of this invention nmay be
in any of a vari f. £ OLNE. | tabl e (4.0 ; | suitdbREER
topi cal or pa?féaen? éen)r{]pa Jtlﬁ%mgmst i?lg‘lfnfugﬁ .&&%elﬁdﬁnﬁgﬁlr}%%a?eﬁ]g %ogp%isgﬁ barE rout e
of adm ni sxamalke) for @idsiscat,togical ar ipeeyteni aphiaistretaut Pepghdiys apwethe abitisular

excipients well-known.15 in the art be used. Th [ . hid or
liquid fifred ,adl&“fsgémns‘?es‘ﬁ d?a’?rr‘eo%é’g}%{aéﬁ? %@Cé‘ﬁ%'%‘%"ie@éﬁe 5%‘2%’#2%3%*‘&”“
encapml agithgart tiby bauee.s Thdsp inchuda kolidha tigeid €ilibis cdilueyts, dgtiiorepayptuefaéeadcvaray  be
i ncluded, which do not substantially_ interfere with the. antim. craobia
activity WPUEnandGReBInios S“%f@‘cgsrmu%“o&% 8]3(’5‘?‘?)‘363%“1“11%'%%1VSy%%ferilans EGH] %encti on
with the guiniel GARL ® odfsisGnedaly fherfpreomiltte antipicablial aedvitywdnhd quinddéne.
material for adm nistration per, unit dose Q[L lt1he .qtii nol Ontﬁ"‘ Techni ques and
20 conpostig ¥pamt of exeipksnh GUpgEsd B CPYPRRIOn SAPRe AHDQIARE HETGER BRI

i nventio np[@étﬁaﬂﬁﬁﬁtl’i\% e haicRalt Badnkifiki£210h PEr wkf REEHICAS quiblbnd. MExehpreated by
reference herein: dem Phar maceutics, Vol. 7, . . o 1
20  compositions for making dosage forms useful in the methods of this invention are described in the

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).

25 In particular, pharmaceutically-acceptable excipients for systemic administration include
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

30 excipient, in compositions for parenteral administration, comprises at least about 90% by weight
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
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subj ect, fubisct. Bych ¢ampogifiprscincipdg, e3Pl 1L9P% SHAMY

the epi de’;rﬁ@%é t(ﬂﬁca?gbﬁlﬂ%itioﬁé pldfS s8¢ cOfiphBen sagdl Qil&@ﬂfecu&lﬁﬂﬁoﬁ@ rﬁnﬁﬂlyt htolBsst
i ncl ude or exanple, |lotions, creans, solutio gels and solids. These
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usual I'y afopicglaa%{mmstratlon preferably remain in place on the skin as a continuous film, and resist being
removed by perspiration or immersion in water. Generally, the excipient is organic in nature and
capable of having dispersed or dissolved therein the quinolone. The excipient may include
pharmaceutically-acceptable emolients, emulsifiers, thickening agents, and solvents and the like;

25  these are well known to the skilled artisan.

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 quinolone to said subject. As
used herein, an "infectious disorder” is any disorder characterized by the presence of a microbial

30 infection. Preferred methods of this invention are for the treatment of bacterial infections. Such
infectious disorders include (for example) central mervous system infections, external ear

infections, infections of the middle ear (such as acute otitis media), infections of the cranial
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tissues of the body, e.g., 1ntratheca1 epldural, intramuscular, transdermal, intravenous,’

intraperitoneal, subcutaneous, sublingual, rectal, and oral administration. The specific dosage of
antimicrobial to be administered, as well as the duration of treatment, are mutually dependent.
25  The dosage and treatment regimen will also depend upon such factors as the specific quinolone
used, the resistance pattern of the infecting organism to the quinolone used, the ability of the
quinolone 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, and the presence

30  and severity of any side effects of the treatment.
Typically, for a human 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 quinolone is
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infection. The termdoes not inply that the disease state be conpletely
avoi ded. 20 The qui nol one derivatives and conpositions of this invention
can be aowdnt/sties ed topically or system cally. System c ROPUSTIaB53N

i ncl udes any method of introducing the quinolone into the tissues of the
body, e.g., intrathecal, epidural, intranmuscul ar, transdernal,

i ntravenous,' intraperitoneal, subcutaneous, sublingual, rectal, and oral
adm ni stration. The specific dosage of antimcrobial to be adm ni stered,

as well h I %f%gﬂ The .dosage
and trea?ﬁ%%fﬁ?%g#%éﬁﬁapg%ngﬁg epgﬁggégﬁ%H%%€%&¥ggﬁgfgggg&%méégﬁgﬁ?%ic
qui nol oned tousbett, 54 Hayss prefestbinioeabpuatt 20edays,dh dutagon.nPephylagicoregmens@nthoast he
doncent r v aee af SepBliic o iRl RO St RO P Bl
ot her i nflegkt, attording to @by medidabppeticsonal attri butes of the subject (such as
wei ght), conpliance with the treatment reqginmep, the age and. health status
of thé pati e%,m‘gﬂ? IH"EIL?fjr %g@ﬁ%erﬁ?gg%%mg@\/grt oyeth PR HiECUy o288 & of

t he treatiiewh andiprétizad inythe £rQlall dorfianmionsAetipaien(endiaghinigratdPmex bemtsiky Fa0

or ef or abl A FHBEEL BUo T EERas ShEPER UL by, “OHs b T LEBREb I B abou
10, 000 NMosd¥Rs brof 868180, frefeABRUtorPatedi5008hg 18 bl 7)000 B8 EmbrS prefefabito

02/ 48138 PCT/ USO1/ 48532 adm nistered per day. Treatnent reginens

pr ef er ablapow:3 A angs isapsealdblst 1, preferably fromabout 3 to about 56 days,
prefefabl y topabeit c0s, AAYIS as | dindMiRl,| §Remiy ARRULACH! ¢ HBBLAEAREGHS as
avoi dance of opportunistic infections i'n i munoconprom sed patients) may
ext end 6 patienthshe ipyentipromgebe desediviraeneustyo 1o dasage firmds sqperlly jseienicmghat
preferre e e i IhSt: EOTF BVRRRLS

i njecti O%h?ﬁél@éﬁgal%élhgﬁ%e &;(%Sgé%lr%@g %@d&kéﬂ% Igmglp t§ t,l éngﬁrﬁp%g? ntgl at1ons f%sr

par ent er avellagimither somephly Fomidstediparagtegrs. | ReterFiratiomafrngh doseg speed] withiy theunans,
(asoumt g3 RRLRN IPRE RROVRLANL i1, COLOLSIAIE dctdlthgal, | coses o
pref ersabl y t 0A patfendd Betb@Dofrsysterhis admingphtirnl ie oral &dminisgative. dabedyal dorchofas

eneral i zed stemi c infections.or in.i ne-c rom-sed atien t he
ignvent i onf??’fgf}g%létzgB%geH‘Of%?]i"%{f’g’ﬁ'o{ﬂ?flfkoufﬁ%tgg%gﬁo&rgoinsl,g’gnérrleeP% ﬁr§b§¥ Lot oni ¢
and at physisobag cal pH The dosage anount wi |l depend on the patient and
severity of condition,.as. wel] as_.other common consi.der ed ranmeters.
Det er mi %at i onT?H‘mi B‘i[}‘l‘fmd%t@é‘ CF‘%L‘W@F@ t%ﬁﬁ?fﬁ“ﬁt%"%& 856&6“8?3%%(55‘5)&8% r51'1;?‘?)0?“ he
skilled phRetidd | THREMIUSS Y qhiiSlofH lodRNER Ay i@Rinisferéd @ peiRB Qipbtt Qthifaiiors 6 A
preferred nmethod of systemic admnistration is oral admnistration. .
| ndi V3% uaikinges8EaviEs type a8l ofbe Hepue (o Petpate deAPpostim ™ EEPerod my to
about 2, 500y fve MMfifisREA! ieafaltéulaP quinolone to be administered, as well as the particular

disorder to be treated and the extent to which systemic (as distinguished from local) effects are

=

desired.

VI. Examples - Compound Preparation

25 a. Precursor Preparation - Nuclei:

Precursor Example A

38



about 500 ny. Topical adm nistration can be used to deliver the quinol one
systemcally, or to treat a local infection. The anmounts of quinolone to
be topi caVoy2/ais8 ni st ered depends upon such factors as 2BCEKK61/48532
sensitivity, type and |location of the tissue to be treated, the conposition
and excipient (if any) to be adm nistered, the particular quinolone to be
adm ni stered, as well as the particular disorder to be treated and the
extent to which systemi c (as distinguished fromlocal) effects are

desired. VI. Examples - Conpound Preparation 25 a., Precursor Preparation -
Nucl ei: Precursor Exanple A, 38 WO 2/48138 {’CT/ USQL/ 4832 O F I COCEt F

COON : I 1cl % O E g o O COON F COOEt F COCE
I~ 1 -- 1~ ~g/NI_:’NF
3- met hoxy- & 4,%-t i f | uor oberzoy

A (Precursor A
chil ori de 3-WetHhoxy- 2, 4, 5-di f| uor obenzoi ¢
acid (43.9 g) P suspended in d¥™hl oronet hane (8% ) and 5 oxalyl
chloride (25 nL) is added foll owed by 4 drops of dly di met hyl formam de

(DMF). The mxture is stirred at roomtenperature{for 6 hours and the
sol vent is removed by evaporationgto afford the degired product. Ethyl

214,5-trifl uoro-B- net hoxy- henzoyl |lac e Monpet hyl ||mal te (26.4 g) is
di ssol ved™ f/%?Pofurgﬁﬁ gétM) " f%%ai s 10 cool ed at

t hi"um 16F0 N M Is addFe ephng the tenperature

OMe l OMe A OMe A

(Precursor A)

3-methoxy-2.4,5-trifluorobenzoyl chloride
3-Methoxy-2,4,5-difluorobenzoic acid (43.9 g) is suspended in dichloromethane (30 mL) and
5  oxalyl chloride (25 mL) is added followed by 4 drops of dry dimethyl formamide (DMF). The

mixture is stirred at room temperature for 6 hours and the solvent is removed by evaporation to

afford the desired product.

Ethyl 2.4.5-trifluoro-3-methoxy-benzoyl acetate
Monoethyl malonate (26.4 g) is dissolved in tetrahydrofuran (THF) (700 mL). The solution is
10 cooled at -50°C and n-butyllithium (160 mL 2.5 M) is added, keeping the temperature below -

50°C. The temperature is initially raised to 0°C and cooled back to -50°C. 3-methoxy-2,4,5-
trifluorobenzoyl chloride (20.6 g) is added, keeping the temperature at -50°C, then the reaction
mixture is warmed to room temperature. Hydrochloric acid is added until the pH becomes acidic.
The organic phase is washed with sodium bicarbonate and dried; evaporation of the solvent

15  affords the desired product.

Ethyl 3-cyclopropylamino-2-(2.4.,5-trifluoro-3-methoxy-benzoyl) acrylate
To a mixture of acetic anhydride (50 mL) and triethyl orthoformate (50 mL) is added ethyl 2,4,5-

trifluoro-3-methoxy-benzoyl acetate (52.94 g). The mixture is refluxed for 2 hours, then is cooled
to room temperature. The excess reagent is removed by evaporation to provide a thick oil which
20 s dissolved in ethanol (150 mL). Cyclopropylamine (17.2 g) is then added while keeping the

temperature at about 20°C. The desired product is isolated by filtration and air dried.

Ethyl 1-cyclopropyl-1.4-dihydro-6,7-difluoro-8-methoxy-4-oxo-quinoline-3-carboxylate
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50C. The tenperature is initially raised to OC and cool ed back to -50C.
3-net hoxy-2,4,5- trifluorobenzoyl chloride (20.6 g) is added, keeping the
t enper at we 0a#81360C, then the reaction mxture is war medPETUSDIGHE32
tenperature. Hydrochloric acid is added until the pH becones acidic. The
organi ¢ phase is washed wi th sodi um bi carbonate and dri ed; evaporation of
the solvent 15 affords the desired product. Ethyl
3-cycl opropyl am no-2-(2,4 5-trifluoro-3-nethoxy-benzo Irylate To a m xture
of acetic anhydride (50 nL) and triethyl orthoformate (50 ni) i.s added
et hyl 2, £ty 3t%’F1PPIGBY1Wﬁé@ﬁéx‘fﬁﬂlé@ﬁf’dwh%@?%%l ee3latg 8P & sV Bre i s
ref | uxed s gO@b@HJn?m HyBg& inSic@ql %e)cis addRd pBRIBh WAKPRERAY IR terffiRatBX GRBS/
reagent is renoved by évaporation rOV|de a thick 0|I which 20 is
di ssol vedOrG éﬁhanbh04£5$un¥bﬂlﬁy@ﬁﬁﬂﬁﬁWVﬁéﬁi%é0@37ﬂ@n@?mﬁ%ﬂﬁ%éﬁﬁﬁdaﬁﬁ
whil e kee OC. The desired product is

c%hpegl Hh‘ﬁct il RERRGAY ﬂit&ugr&l egx%litlt p

i sol ated ation an arr 1-cycl opropyl -1 4-di hydro-6

7- dlfluoro 8-neth 0, [ . at- 48138

PCT/ U§O 1 /—4%%%%3%? i(l,é?dzllhv(af%ﬂ,ﬁ-ﬁiﬂﬁ&lo-gﬂ—'l%etﬁoﬁ@l{-p)%mthﬁeS-%grbmhg %él&

3-cycl oprElmula:yblnproﬁyl(]24-dih§drb16i7idiﬂmro}8Snelliwhéxyeiqeimzm@caamxyllaat €8(630). 3 g)

i s dissol.ved i THF. . 60% drlde |n o]}

portion- vf §9§p?{’§8cb fyPREe f’g g acil?j?(ﬂ'eteoeﬁu W 4'}1 fl%%giﬁlg(ecsl % ed at
room t et Tictredc@ibn dhiterd lisSc;ooIeb e peud ed dedifed pmﬂtua fis co]IIac&ed lﬁjefﬂtrateﬂ. pr oduct
is isolated by filtration and air dried. 5 1-Cvclopropyl-Il 4-dihydro-6

7-di f1 uoro-8-nmet hoU- 4- oxo- qui nol prenocBteyBi ¢ acid Ethyl 1
-cyclopropyl

4- di hydro-6, 7-di.f | uor oz 8- met hoxy-4 gﬁlnollne 3-car ox late (28.6 Q)
|s suspended in aig[fZETe of acgtlc CI mateﬁ—.su cid (8/6/1, 30
nL) and is refluxedfer 2 hours. gtlon mi xi d@@?ed at 0C and

the desired product is collected by f||trat|on Precursor Exanple BO F
COON F COCl F COOEt COOEt ClL NCL C NO NCl 1]00 O F COCet F
COCEt F COOEt i I G NC NHCO Ce d N G F COOEt

[o]
COOQOEt
COOQEt COOEt
L Il*[
~
Clt N Cl X

E COOEt

10
(Precursor B)

2.6-dichloro-5-fluoro-3-nicotinoyl chloride

2,6-dichloro-5-fluoro-3-nicotinic acid (4 g) is suspended in CH,Cl, and oxalyl chloride (2.72 g) is
added followed by 3 drops of DMF. The mixture is allowed to stir for 3 hours at room

15  temperature and the solvent is evaporated to afford the desired product.

Ethyl-3-(2.6-dichloro-5-fluoropyridinyl)-3-oxo-2-carboxyethyl propanoate

Magnesium turnings (0.44 g) are added to a mixture of ethanol (1.5 mL) and carbon tetrachloride
(0.15 mL) and diethyl malonate (2.76 mL) is added over 15 minutes. The temperature is

maintained at 50°C for 2 hours and then cooled at 0°C. 2,6-dichloro-5-fluoro-3-nicotinoyl
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Cl NN10 1Q (Precursor B) 2,6-dichloro-5-fluoro-3-nicotinoyl chloride
2,6-dichloro-5-fluoro-3-nicotinic acid (4 g) is suspended in CH2Cl12 and
oxal yl cwont/éa3g2.72 g) is added followed by 3 drops of POMBSOTI486832m Xt ure
is allowed to stir for 3 hours at room 15 tenperature and the solvent is
evaporated to afford the desired product. Ethyl-3-(2 6-dichloro-5-fluorop,
ri di nyl)-3-o0xo-2-carboxyet hyl propanoat e Magnesiumturnings (0.44 g) are
added to a m xture of et hanol (1 m.) and carbon tetrachloride (0.15 ni)

and di et‘%l mal onat e i.s, added over 15 minutes. The tenperature is
mai nt ai nettlogde §5E ) erprszgrﬁ%ﬁmabf adfiesl ¥erpipg dhsdpmperafrechelow 5°C.  After one hour at

2,6 di chl:gh- Bubdi@0 ik BixGAL S QineA0aMROIABIAS: RATLUE0M 48832104 or i de

(4 3 g) is progressively a keeping the tenperature bel ow 5C. After one

hour at Yveperrtfcargbéieaplyprnt, affpﬂéth?ldﬁﬂﬁﬁéfqd@tam dified, diluted with water and

extracted WI t h toluene. Evaporation of the solvent affords the desired

product . Etkl 8-5cf{uorpEHE N )-3-PrQPIEPANORE| ny| ) - 3- 0X0- propanoate 5

EthyI 13- ( 2= Y&t BYis ate (6
e e akﬁb’?f” R T LR S O

heat ed atwd@0@0 fodr) and e-tolveme suMomeramdc(OdISlg)gn@theat@om ltoé?@)éqrainl heutt haftetesi r ed

product is xtracte e and th d

obt ai ned Ct?? %&68?%?‘?“&‘?“&&& ec{eglgi \Pé%‘i“? 18 Iff‘ﬁ%/clte% ?1'2 téﬁcﬁc%:tﬁﬁeor%ﬁ? dfef uor op_

ryridi nylprodicoi¥ obtamed bypesypahdonl Efe-spivapanoat e 10

Et hyl - 3- (2, 6-di chl oro-5-f | uoropyri di nyl) - 3-o0xo0-propanoate (5 g) is m xed

Wi th tri egdagll3-@rditodoFet®rdpdri@nit-}-oand cthorincthytanbypeiphatete 4. 1 nL) and is

;? ]]: IO;,I@GS hl-i'é -e3§q2rr]62cg kgdra &gp%p)é{lﬁyﬁ)- -0((%{)rrcl>gepnogtgnc(§ nt Sat edmyxre]: ! 1tY1a &g}lt 0

6- di chl or @thafdnlattOUBRUL) Aidnyétikc-adhydaae 2 CHL) e pfluacd PdOMBbIs.| ThGixpropanoat e
Et hyl - 3- (2, 6-di chl oro-5-fl uoropyri di nyl)-3-0x0-2-et hoxynet hyl ene- pr opanoat e

(2.65 @) ‘fﬂ%nC%@“&?@%M@F&W@hﬁlé‘t#&1‘3‘5@‘3@?%@_}“"9% the solution is cool ed at
0C. - Cycl opropyl am ne (0 8 m.) |s added progresswely and the m xture is

al | oned tBth¥id-@.6xdichlerer-fluosens ' ¢ ~ opeihylene-propapoaly

obt ai ned % hied. (2%\/@9961%'[5' @tﬂ)r&;ynalﬁfl) §-Q>B(U QQEhoxymethylene-propanoate (2.65 g is

Et hyl -7 | oro-1-cycl opropyl-6-fluoro-4-oxo-|

4- d| hyidr odm;a];thl hypth@ohé‘i 8¢ anbtrysplatien is cooled at 0°C. Cyclopropylamine (0.8 mL) is

Et hyl - 6 f ) I ety | ene-
pr opanoat B ‘6“19}6’5‘}‘1@58‘;%5 id Jhgg{sugg%vﬂegﬂ%dé% g"tngar(%ﬁ? %que%gl%(r cglhmdl Bpot assi um
car bonat edesBetprodyikt iis sb'anhd@ after Tyrpomationt ofitlee solvent.

Ethvl-7-chloro-1-cyclopropyl-6-fluoro-4-oxo-1.4-dih dro—na hthyridine-3-carboxylate

Ethyl-3-(2,6-dichloro-5-fluoropyridinyl)-3-oxo-2-cyclopropylaminomethylene-propanoate  (1.09
20 g)is dissolved in acetonitrile (15 mL) and potassium carbonate (840 mg) is added. The mixture
is refluxed for 18 hours and poured on water. The precipitate is filtered and purified by

chromatography using dichloromethane 98/methanol 2.

Precursor Example C
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is refluxed for 18 hours and poured on water. The precipitate is filtered
and purified by chromatography using dichl oronet hane 98/ net hanol 2.

Precur sow@rzasbe C 41 WO 02/48138 PCT/ US01/ 48532 O O OPET/CRoIAS8F32C00Et  /
FPFNH FFOH OOFCOONF COOEt FIN, I~FN O (Precursor O

Et hyl -3-(2, 3, 4, 5-tetrafl uorophenyl) - 3- oxo- propanoate Ethyl hydrogen

mal onate (26.4 g) is dissolved in THE (700 nm.) and the solution is cool ed
at - 5 35C. 2.5 MnBuLi (160 nL) is added dropw se and the solution is
cooled at -58C. A solution of 2,3, 4, 5¢tetrafl uorobenzoyl chlorlde (21.1 g)
in THE (10 nm.) is added and t hen the eactlon is allowedfto warm at room
t enper at ure. pn i s pou 99 and Bxtragied wf%t et her.
The extracts ar shed wittr a b bonat e setwti on, and dried over
Sodi um sul f at & i i i Btpgr aphy with
hexane 85, ethyl mcetate 15 (24.8 ). 10 Ethyl-3-(2 3 4 v,
5-tetrafl uorophenyl)-3-o0xo0-2-[(2 S)3-am no-2-neth propanol 'yII-nEtherne-
propanoate Ethyl-3-(2,3,4,5-tetrafl uorophenyl) - 3-oxo/propanoat&; (10 g) is
dissolved in a mxture of triethyl orthoformate (1@ nL) and acetic
anhydride (10 nL) and the solution is refluxed fory/3 hours. After
concentration under vacuu the residue is dlsgglved i n di chl oronmet hane and
cooled at 0 C. 15 %S) 2- a| noE cF}ganol (4. 26 g) s added dropwi se and the
solution is allowe \ pe ®product is obtained
after chronat ography ate 25. (3S) ethyl-9

(Precursor C)

Ethyl-3-(2.3.4.5-tetrafluorophenyl)-3-oxo-propanoate

Ethyl hydrogen malonate (26.4 g) is dissolved in THF (700 mL) and the solution is cooled at -
5  35°C. 2.5 M nBuLi (160 mL) is added dropwise and the solution is cooled at -58°C. A solution

of 2,3,4,5-tetrafluorobenzoyl chloride (21.1 g) in THF (10 mL) is added and then the reaction is

allowed to warm at room temperature. The solution is poured in 1IN HCIl and extracted with
ether. The extracts are washed with a bicarbonate solution, brine and dried over Sodium sulfate.

The desired product is obtained after chromatography with hexane 85, ethyl acetate 15 (24.8 g).

10  Ethyl-3-(2.3.4.5-tetrafluorophenyl)-3-oxo

propanoate

Ethyl-3-(2,3,4,5-tetrafluorophenyl)-3-oxo-propanoate (10 g) is dissolved in a mixture of triethyl

orthoformate (10 mL) and acetic anhydride (10 mL) and the solution is refluxed for 3 hours.

After concentration under vacuum, the residue is dissolved in dichloromethane and cooled at 0 C.
15  (S)-2-aminopropanol (4.26 g) is added dropwise and the solution is allowed to warm at room

temperature. The product is obtained after chromatography using hexane 75, ethyl acetate 25.

3S) ethyl-9.10-difluoro-2,3-dihydro-3-methyl-7-0x0 rido[1.2,3-de]-1.4-benzoxazine-6-

carboxylate

Ethyl-3-(2,3,4,5-tetrafluorophenyl)-3-ox0-2-[(2,S)3-amino-2-methyl-propanol-3-yl]-methylene-
20  propanoate (9.78 g) is dissolved in DMF (25 mL) and sodium hydride (1.17 g) is added. After 20

minutes at room temperature, the solution is heated overnight. The solvent is removed under

vacuum and the residue is treated with water. The desired product is obtained by filtration.
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Et hyl -3-(2, 3, 4, 5-tetrafl uorophenyl ) - 3-o0xo0-2-[ (2, S) 3-am no- 2- net hyl - pr opanol
-3-yl]-nmethyl ene- 20 propanoate (9.78 g) is dissolved in DM (25 M) and
sodi um hydo ozies188l. 17 g) is added. After 20 minutes at roPOTASMPSEIRL Ur e,
the solution is heated overnight. The solvent is renoved under vacuum and
the residue is treated with water. The desired product is obtained by
filtration. 42 WD 02/48138 PCT/ USO1/ 48532 (3S)

9, 10-di fl uoro- 2, 3-di hydro 3-met hyl - 7- oxo- 7H pyri do[

1, 2, 3-del
ethyl 9, i ' Fhyd —M e de] -1, 4- benz
oxazi ne- H@,@ﬂﬁwgml ate (8 2 g) is di ssol ved in THE and 10% aqueous KOH (25
m-) is added. The sol ution is heated to 65C for f?l ZEL The THE is
evapor at €8° a1 PHE- dH]-‘I‘OF%Zédﬁ‘}UQ‘EOéijtBleF/ AT R o S FIEOXIZINGO- The
desired papduahte ?‘2 epik aismdbwﬁvslaﬁd 4% @qheousFi{th@ss;ﬁL) E%&1¥n! ehddolibeS SH
>-N---< C1 h SPh- FFOOFOFI COO:oEt 4 NSPh FFFOOFOFF
COCEt 5 F if N:ag;dp:o ) °§C§)h2 hqmrg T l]E ']szﬁriég@,pg@ged @}d the pHHWIpsted to 3 by addition of

N-cycl opr f& opropyl isothiocyanate (5 g)

and thiop eno re mxe er at OC. After stirring 30

m nutes at OC, tvvo drops of tri addedt0|n|t|atethe
reaction. The m xture inmedi at Mﬁfﬁlﬁz?a I w and slowy solidified.

The white soli dE br oken aparE an {SFII tered, vva |n ?lh hexanes to
provi de the desi o uc N- cycl opro §Jﬂ| or ot hi of or mat e
Phosphorus pentachloride (10.5 g) is atted t o Phenyl

N-cycl opropyli m nonercapt ot hi of ormate, the flask is e ui pped with a refl ux

condenser, and the solid m xture is heated to 65C under argon. The solids
slowly nmelted to beconme a yell ow sol utlon. The mxture i's aIIowed to stir 6

hr 43 F F 0
F COCl F COOEt
OEt
—
e
F F F F
F O
F COOEt
F N SOPh
F A
10  Phenyl N-cyclopropyliminomercaptothioformate

N-Cyclopropyl isothiocyanate (5 g) and thiophenol (5.2 mL) are mixed together at 0°C. After

(Precursor D)

stirring 30 minutes at 0°C, two drops of triethylamine are added to initiate the reaction. The
mixture immediately becomes yellow and slowly solidified. The white solid is broken apart and

filtered, washing with hexanes to provide the desired product.

15  Phenyl N-cyclopropyliminochlorothioformate
Phosphorus pentachloride (10.5 g) is added to Phenyl N-cyclopropyliminomercaptothioformate,

the flask is equipped with a reflux condenser, and the solid mixture is heated to 65°C under

argon. The solids slowly melted to become a yellow solution. The mixture is allowed to stir 6 hr
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WO 02/ 48138 PCT/ US01/ 48532 at 65C, then is cooled to roomtenperature. The
flask is equipped with a distillation apparatus and the desired product is
distill eav082/8143 5, 6- Pent af | uor obenzoyl acetate Et hyl hydroy@sowmmsbiznat e
(33.69 g) is dissolved in dry THE (640 nL). The m xture is cooled to - 5
78C and n-butyllithium (319 nL, 1.6 M is added at a rapid drop rate such
that the internal tenperature renmains below -30C. The cooling bath is then
removed and the m'xture is allowed to warmto -20C. The reaction is

- I f '
ndded 1 n 6y B O S pbur R TR B Mg L bl Rl
war mt o randrhe desirederaictriediagibdst i r over ni ght The reaction mxture is

poured into a vigorously stirring solution 10 of diluted HOJ (125 nlL) and
al | owed t283.456fPeiitafitiorotieat@taecththe | ayers are separated and t he aqueous

aqueous SO MEC Ao DARai BB G TG IRy TR BULY “HESeHE A o1

concerst r atgrO@nd witatyli@siuie@ 19 haguat M)iis adiies tat h Irqﬂd diopTratersudigthattihb yrternal

411 g?/ﬁi,gféelﬁp%%gﬁgprﬁfg s: %E(I)vg —3‘% (S bg‘)]e? Foafﬁ g is t[ilen removed and the mixture is allowed

2,3, 4,5, Goharhad Luer, omﬁ@ze@woﬁqeieaaoeleﬁ 6 O2°@)ind 33,dj55SRhiaorblikngtyy chlfideene
(100 -L). sodi_um r| de 0,562 g) is added under argon and the

m xture i@ 5]y1|s atded in érys Vi pela. ﬂ}k}@ﬁgliowolutmn 1s allowed to warm to room
cyclopro Wllnbéﬁtﬁﬁ%lﬂh ch%&hfgfhp I 1R Radtn Atk id C&;&é&%ﬂo adeaebukly s@idg kabsane (15

The resultin m xture is heated to 50C for 4 hr, then to reflux for

m.) .
20 hritbefefrddlutsditiey (Boanacnd ellowssrip stircisebedpra the layses i sepraigd qnd the aqueous
dichloro GE with tRRdaCique AR s@afugld over
MySOH4, arﬁg%ggg?)étﬁ%%gt\g%g%&&cl \l}gygﬁg hi%kly}%&hg\j\‘%%g F)'{smasp% i ed %ug a colum of
silica geblcarban'ath SQI@%Iameitbme angh diesixavee M SO h%ﬁtenc@y@lltf@mﬁ theydesized piredycy y
sulfinyl-5 .6 z %et rﬁfl uor o-| 4-di hydr o- 4- oxoqui nol i ne-3- carboxyl ate
Et hyl dlstll ed at
1- cyclopro-yl i ) \ i hy - i.noline-3
- car boxy| £ gloprops O ) SR aroolard
m Chl gy opgs hsrsz@nﬁaﬂasﬂosen(zayl&egﬁe (ss)z@qlebedssarvdd it m@ tslﬁénat(ll@lth}s Byl dieh t 0

stir at room tenperature overnight. The reacti xtur i s ext W th
sodi um bi @élfl%ﬂg’tp@ 8 dfra9derl eRAsT arRppnd t%@%ﬁ@éﬁf’?"gﬂ Y W“Wéc&%??’le
desired pLRPHp nhﬁoa@&@ah{b%&nﬁ{et(@vs By s itfidn Gadddan dgytomemmmgr iﬂﬂ&lkésulmsg ng
15% acet orie i n~hexanes. 8-tetrafl uoro-9- c%cl opr op

9- t et r ahymipire g Wé%bt%ﬁ@%f%mam i fpetetiuy for & dr dofort ﬁg}pg ooled to oom
1-cycl Opr%ﬂ%érlat%reomn&ﬁu%dl \Lftlmﬁchléro@neﬂlmge L ¢hd &f%hﬂ@ﬂé%erlhs%ﬁhw&'é@vﬁmmu' nol i

ne- 3- car ate g) di ssolved in and the solutjon is
cool e?D at dx@. ovgoMgS(m and concentrated to give a dark oil which i 1s applied to a column of silica gel

with 15% acetone in hexanes.

Ethyl 1-cyclopropyl-2-phenylsuifinyl-5.6.7.8-tetrafluoro-1.4-dihydro-4-oxoquinoline-3-

carboxylate

Ethyl 1—cyc10propy1—2—pheny1thio—5,6,7,8-tetraﬂuoro-1,4-dihydro—4-oxoquinoline-3—carboxylate
25  (3.38 g) is dissolved in dichloromethane (100 mL). m-Chloroperbenzoic acid (1.9 g) is added and

the solution is allowed to stir at room temperature overnight. The reaction mixture is extracted

with sodium bicarbonate, dried over MgSO4 and concentrated under vacuum. The desired

product is obtained after purification by chromatography, using 15% acetone in hexanes.

-cyclopropyl-1.3.4.9-tetrahydroisothiazolo[5.4-blquinoline-3.4-dione

5,6.7.8-tetrafluoro-9
30 Ethyl 1-cyclopropyl-2-phenylsulfinyl-5,6,7,8-tetrafluoro-1,4-dihydro-4-oxoquinoline-3-
carboxylate (0.225 g) is dissolved in THF (15 mL) and the solution is cooled at 0°C. Sodium
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WO 02/ 48138 PCT/ US01/ 48532 hydrosulfite (60 ng) dissolved in water (2 nlL)
is then added foll owed by a solution of sodium bicarbonate (0.5 g in 10
m.). The veobesiasr is stirred at 0C for one hour and hydr orgT/@RI IS5

sul fonic acid (0.264 g) is added. The solution is allowed to warm at room
tenperature and after 3 hours is treated with diluted hydrochloric acid.
The crude desired product is collected by 5 filtration and purified by
crystallization in ethanol. Precursor Exanple E FtBu OGBu F I\ C1L FCl1 F

FNFFNF F_CQtBu. QBu OB . NFE\ M F\ M HNNNFFNF
O b H 1 bprpsuld 60 RO Reier @pin e addgdyPliowed byyé solion phe CQ
COCEt O Ghubbdhe (5.5 in W) (B F sMeCOEC T o5k 1y 51V

PCT/ USO01/ 48532 ( Precursor 4-tert-Butoxy-3-chloro-2,5, 6- trlfluoro riy
di ne sulfonic acid (0.264 g) is adde The solution is allowed to warm at room temperature and after

hours is treated with diluted hydrochloric acid. The crude desired product is collected by
5 filtration and purified by crystallization in ethanol.

Precursor Example E

F tBu OtBu
F. Cl F Cl
X AN E SN
F N F F N P = N/ F
OtBu OtBu OtBu
F Me NN BN S
S - | i |
I Z NHN N/ F =
N F H, F N F
OtBu H 1
F. Me
F. M F Me
~ » X e —_— I X
N/ N N/ CN N/ CN
1 1 Cl
F. SN Me F N Me F. N Me
- -~ |
= — 7 COOEt
N 0 N OH N

F I XN I (COOEL), F N COOEt
/ ——

Cl a N N
Me Mo
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3-Chloro-2,4,5,6-tetrafl uoropyridine (50.0 g) is dissolved in dry THE (500
m.) and cooled to 5 0C. A solution of lithiumtert-butoxide (270 nL, 1.0 M
in THF) ive0oaziekads dr opwi se over 50 minutes and the sol utipariso4sesz al | owed
to stir an additional 90 mn. at OC before warmng to roomtenperature.
The reaction mxture is poured into hexanes (1000 nL) and filtered through
a pad of Celite(r). After concentration via rotary evaporation, the liquid
is applied to a columm of silica gel in hexanes to isolate the desired
conpound. 10 4-tert-Butoxy-2,5,6-trifluoropyridine Sodium acetate (12.75 Q)
and pal | adi um on carbon (18.66 g, 10% Pd) ar &e&F ¥lo a sol ution of
4-tert- butoxy-3 chI or o- 2 5 6- trlfluoropyrldl ne (31.028 g) in THE (800 nlL)
and t he 5 ) HO-UHHEODNIIEY gen (1 atn). The mxture is al |l owed

to stir ag Crhﬁ%rh h%@t@&éﬁd&c&yﬁ&lﬁe 4@06 g) Tsh@lsso%h iRy Uenk SS00GIRYV SR dB¥led e

filtration through a pad whi ch 1s washed 'with hexanes.

After TonB¥nt Aaﬁom@nn Of Hehiym épui- bﬁtm ea@ﬁ@ kgl 1t00Ma1nc"EﬂH)rm added irdpvdse qyef 5S¢ n 5%
ether in

atort. Bul iR PR SE R, 1f B BB R bdon EBLEEE S BRERL D etors warmie 0y

2.5 Min mmnmggratue a“didezact‘idnamsgnrq mgeurccbma) lepings (1600 th) dmcyfﬂtered through a

di i sopropyl am nee(zqgl i n,anhydrous THE _(3Q0 nli) under argon at -78C
and the nPk frieslit ‘ﬁgereﬂop‘i?%gﬁm&lo"l%{"itqu OFPRRRR £, hq)&ldslé PRRleS P 6?01“““1 of

4- t er t - butiQyse?inheRarkes 1ofildiRE BRWESPH Béindokrd. 58 9) in dry THE (30 nl) is
added. Methyl iodide (9.45 nl) is added via syringe and the cooling bath is

removesl. AL RBudky-55icREnRPolakes, the slurry is poured into a saturated
aqueous ammonium chloride solution (250 nL.) and is extracted twice with

hexanes. $piiumaeaiate €3 75re) and palladipar ap earben (Wakthe d 0% R aygeadded terrdsobitionef and
dried ove Sy rYele]y 1\ j
conmpound. B'4‘!\/'tgert YBut oXy- 2?%9@ ?{Og%llr;tgneg%l yggg%l%gﬁg hhlgpa;/lg?%éjﬁﬂtﬁr@qs
Hydr azi nepledonyethadoggn@ agnriThe mixtand dedliotved to stiphirddro mn@ferature for 48 h. The
4-tert-butoxy-2, 3, 6- trlfluoro 5- et hyl pyridine13.19 Q) n- propanol
(200 ni) BHY BlRGE remared hygtiation theteh o Raéqu &}9@@% is é’t“’d%“ﬁ‘ Vo bYgoes: The
M xtuf® i AfeOQIneGtrhGon, BRMghiRNPHPAREI0S AR dTRilRH kY &N %AMRP A Ri8Rum BiRr 30
residue is redissolved i n met hyl' ene chl ori de, washed with water, and dried
over MySO® isof#fethedesifed spmpauaduct i s obtai ned by evaporation of the sol vent.
4-tert - But oxy-2 5-di f | uor o- 3- net hyI D irk 46 WD 02/ 48138 PCT/ US01/ 48532
Ariar-BIO% flpgreSuegtiyliiiipgr azi no- 3- met hyl pyridine ( fromthe
run above), Hu?ylhtﬁi'uﬁls ?JSV@%L .5 mh&nﬂéxaﬁé&qs THided® P &riR090r8 A QM ForS QI ey

hydr oxi de sol’uti on
diisopropylamine (14.93 mL) in anhydrous THF (300 mL) under argon at -78°C and the mixture

20  is allowed to stir 20 minutes. A solution of 4-tert-butoxy-2,5,6-trifluoropyridine (15.58 g) in dry
THF (30 mL) is added. Methyl iodide (9.45 mL) is added via syringe and the cooling bath is

removed. After stirring 90 minutes, the slurry is poured into a saturated aqueous ammonium
chloride solution (250 mL) and is extracted twice with hexanes. The combined organic layers are

washed with water and brine and dried over MgSO4. Evaporation of the solvent provided the

25  desired compound.

4-tert-Butoxy-2.5-difluoro-6-hydrazino-3-methylpyridine

Hydrazine monohydrate (16.6 mL) is added to a solution of 4-tert-butoxy-2,3,6-trifluoro-5-
methylpyridine (13.19 g) in n-propanol (200 mL) and the resulting solution is refluxed undexr
argon for 16 h. The mixture is cooled to room temperature and the solvent evaporated. The

30 residue is redissolved in methylene chloride, washed with water, and dried over MgSO4. The

desired product is obtained by evaporation of the solvent.

4-tert-Butoxy-2.5-difluoro-3-methvipyridine
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Air is bubbled through the reaction m xture as it stirred for 48 h. The
solvent is renoved and the residue is redissolved in nethylene chloride.
Thi s orgambdo2/4sager is washed once with water and is 5 dripdT/osew48542SO4 and
t he sol vent evaporated. The desired product is purified by chromatography
usi ng hexanes/ether 9515 as sol vent. 2-(4-tent-Butoxy-5-fluoro-3-nethyl-2-p
ridinyl)cycl opropaneacetonitrile Dry diisopropylamne (12.0 nL) is

di ssolved in anhydrous THE (80 nL). The solution is cooled to -78C and

Cycl opr opyToterant Bhiere2p Bt bRATIRERkav ByPOtEE Gt oy "Rn™albAPSs 10

4-t ert - butizsopved, 115mdnhﬁ1h(ﬂ| O0r50-nd-)rmad h 0% 2¢y@pnd chidinen I(yardiiaegaylutmm (BRImL() 2Chdddd) | s

t hen added. .T i.x1ur s allowed to sti.r h +/8C. a 1 hr at. room

tonper at il 1B bbb i et s Tofred i 4B b g hL S BT R RS T e

isol ution re(siﬂﬁQiﬁﬁgdiss_aﬁéd gmh&%ﬂﬁé@d:hlbﬁg& €Thid drPan@d 1At is \ghﬁecb@l&b Witk &vaRF gaits C
ayers_are washe ri,ne ried over and_concentrated. to give a

yel | ow oi ﬁr‘ggk@eroiwgé@ 2P sy splyeny EY?PBFWMJ&%l flesped mrRdugh) is; Rurtisd, B?hyl

acetate i BuReKRRGSN Qi kOGN gosishediphpduct.

2- (4- Hydroxy-5 g n% met hyl - 2- pyri di nyl) cycl opropaneacetonitrile

2- (4- tert HBut 0xyai5; m {8l Bl GGl anopaneacet oni tri | e

(10.5 g) s disso neat TTruodroacetrc ac T00 nL) and stirred 1
h at roo ernedxpﬁ@plapﬂmme ThkO L) isl dmplaatmtanhychws (THFS(SO nHenTecavhwien istcgolgd ve

the desir ?d Bd n?llt -é)utgdrlglagr% 8%|6Omi §5f M" che%angst leld'd%&.p ﬂtg Q(ylrﬂlﬁ\}/tes,

Iopropaneace oni
2- (4- Hydr oxyepbedylavanmitrle (e ik addediordrg THY ((0opk). émmblanaazé{dﬁlmbtop?. -tneth§lr om

anhydr ous JREAPE LR o RE MR 56 st TRUSRB RO et 4 sROE s ous

oxychl ori dér &t3oom Fnjperafilie Befoliexd iblp@irédsinttal sttiaetdfaqlicod Bamionitia cHlbndemomhon

t enperat ure, en poured into col L d extrac

di chl or orréWafPﬂg “‘i*r?étf?fhed Hce Wi gﬂ% CP‘%}]@?“ ?f§‘)“f‘% aé’%fd %% Waf Wﬁy\f‘ E’“‘f\‘f NaOH.
The aqueodgied d¥EMgSOSF, MU cbaeheded tdighe aFBllRy ¥il.t TheHilGh hisplied®) Danendérdiliche
conbi ned organic | ayers are washed once wth water, dried over MgSO™4, and

conceit? r ageldn 20% ethyeasetatedn pexauesde give thodesied prpdig. chr omat ogr aphy using
hexanes/ et hyI acet ate 8/2 as sol vent Et hyl _
2- (4- chl o2d4-Blyf 8 . : jeniindmeacet at e 30 Hydrogen

chl ori de

2-(4-chl orggiéé ??ﬁgggk 21{1 %8%}@9 {a gf)érﬁ{&)w% I}egcert%utglr?e cet(%nl %1 T ?Ollved(ni 91
g) in ethaew Itrlf(lJ@rqate)tlcumﬂl(IIOQmIe) awdlsgdnftd hiag rporg tea@sedlréayfh&tﬂﬂma@atﬁdl@ﬂd%
PCT/ US01/ g:raez ov ?O %ts em(fm fo reflux. Water (0.32 nL) is added and
the m xt ufE? Yy Fﬁl ovie OUFEFT RIS h  before cooling to roomtenperature

and agg ! ng-(x\@hfordd:ﬁuoropﬁmetﬁvlgﬂlm‘lsdmﬂc&:?ovZoD\a/l\file%cetosn(i)tlni d sodi um
Crude 2-(4-Hydroxy-5-ﬂuoro-3—methyl-2—pyridif1y1)cyclopropaneacetonitrile from the previous
reaction is dissolved in dichloromethane (150 mL) and anhydrous N,N-dimethylformamide (30.9
mL) is added followed by phosphorous oxychloride (3.7 mL). This mixture is stirred for 48

MC DY epaRgacy

hours at room temperature, then poured into cold water (150 mL) and extracted with
25  dichloromethane. The pH of the aqueous layer is raised to 7 with 1 N NaOH. The aqueous layer
is extracted twice more with dichloromethane and the combined organic layers are washed once

with water, dried over MgSO4, and concentrated. The desired product is purified by

chromatography using hexanes/ ethyl acetate 8/2 as solvent.

Ethyl 2-(4-chloro-5-fluoro-3-methyl-2-pyridinyDcyclopropaneacetate

30 Hydrogen chloride gas is bubbled through a solution of 2-(4-chloro-5-fluoro-3-methyl-2-
pyridinyl)cyclopropaneacetonitrile (2.91 g) in ethanol (9 mL) until the weight had increased by
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bi carbonate and it is extracted with dichloronethane. The conbi ned organic

| ayers are washed wth water, dried over MgSO4, and concentrated to give a
yel | ow | ivgoozi4sa8 ch is purified by 5 col unm chromat ogr aphpCousei/4s532a gel in
20% et hyl acetate in hexanes to give the desired -product.
2-(4-Chloro-5-fliuoro-3-nmethyl-2-p r~yl)cycl opr opaneet hanol Et hyl

2- (4-chl oro-5-fluoro-3-nethyl -2-pyridinyl)cycl opropaneacetate (1.31 g) is
dissolved in dry THE (10 ni). Lithiun1a|uninun1hydride (91.8 ng) is added
to this sqliytign nafch lolrehd AwhBYANA S Shided hnfl el QAT LATRS! BLHLE 2 TN
reaction mxture 1s quen Wi t tura a Ut SBPUTTon sodi um
pot assi unb¢faretcoaling t6 %mne)npaamireemﬂ ladthgdat\m fIrheeHheadJusTdfdaodowm soBdisadiuani c

| ayers are. _dried wi.th S a d cen to give the desired oduct .
2 e opisuBon it 3 iR, PREASRRBGRIASE el St clebTie ARy o wRher

2- (4- Chl okvixh Svakdr Uaied- SrefTRASYY > axdpcwhcdﬂtrﬁxyd Jeyiet apenpatiqeid e isiparitiesspl ved
in dichloronmethane (5 nL) and added to a solution of oxalyl chloride (0.51
m) and degiwpneoopgogzphion silisa g8 1P Py eeiat dnkexnes thglye ge despadprodyct.er
stirring 15 mnutes, trlethylamne 331 rrL) |s added and the m xture
stirred ae cethyl-2-giding pnegihanol at 0C. The reaction is

t hen queﬁﬁlgﬁg mﬁl&ox@@ﬁ 0 §%&§,¥ ng& ﬁﬂ)éye&ﬂgogh&ma{egmg ssdlE AP ned

organl c | rs are over concent rat ed
to give tWHFde%medLlﬁnmj@bmn@ lestdhigl¢ (9L B4ngliis idod Extfuls @du@or@ndretnhylﬂw@dp?

aceti o abt i (iR aR LBt e MRS R, RUBLRRE0w I PEl ey Sy

sol ut 1@n of sodium potassium tartrate (25 mL) and extracted with ether. The combined organic layers are

2- (4- Chl or,0- 2-pyridjin I. cycl opaneacet al dehyde in

et hanol (40° Wl)ﬂgﬁ(gwrﬁg%ﬁé%mﬁe%ﬁygweﬂjﬁ%é '&slprﬂcglp{ ated at reflux under argon

for 4 h. The solvents ar e reaned_ and the reS|due is dissolved in ether.

The et her {48 RroriRethyli2pyriding ed over MySO4 and
concentr atzgﬂcmmﬁs ﬁﬁ@ofﬁ&etﬁj?l%ﬁﬁlml}@cyQH?fofphr%gthmbl GHAIQITRQGA ARMBrdARIHARe

hexane/ et hyl acetate as sol vent

8- chl or o- (3 8¢ |apprédad to7a selyfinnoafoaxsi ﬁblpné;z - mip gud 451 PMSeL (08 mbbdkyl at e
A sol ki OBty dleBlally f12 mL) at -78°C. Af tes, triethyl 331 ml) is added
[ (4- Ch% or 0= b- ?ﬁuoro g net)h%; - -pyrfedfq'tnm;n cygllug1 o lénér?%“%“ﬁ (I ) is adde
met hy| enefubthe méxtere(s§89d anqﬂlga)r SimingiepieR/C ad H@m(n%s ar0yC.i $heagtiod ither220C
for 45 m I ol e r i.r
pr oduct | SR8 A SR P SRl 8P bichighRBd, “TRELALUEEL b, SRCEE o
as sol venlwasHed wﬁ%hewatur,simed Brez pégSetsi oxd concéntRosi thigbr thebiesited:proddd. WO 02/ 48138
PCT/ USO01/ 48532 Precursor Exanple F Ove H -{ v

Diethyl [(4-Chloro-5-fluoro-3-methyl-2-pyridinyl)cyclopropanemethylmethylenel-malonate

20  Piperidine (1.14 mL), acetic acid (1.14 mL) and diethyl malonate (3.80 mlL) are added to a

1\- :AL

solution of 2-(4-Chloro-5-fluoro-3-methyl-2-pyridinyl)cyclopropaneacetaldehyde in ethanol (40
mL) and the reaction mixture is heated at reflux under argon for 4 h. The solvents are removed
and the residue is dissolved in ether. The ether layer is washed with water and brine, dried over

MgSO4 and concentrated. The desired product is purified by chromatography using hexane/

25  ethyl acetate as solvent.

Ethyl 8-chloro-1-cyclopropyl-7-fluoro-9-methyl-4-oxo-4H-quinolizine-3-carboxylate
A solution of Diethyl [(4-Chloro-5-fluoro-3-methyl-2-pyridinyl)cyclopropanemethyl-

methylene]malonate (539.1 mg) in diphenyl ether (25 mL) is heated at 220°C for 45 minutes,

then allowed to cool to room temperature. The desired product is isolated by chromatography

30 using hexane then ethyl acetate as solvent.
b. Precursor Preparation - 7-Position Moiety:
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O 'N ~tBoc X .hoc O\Wbe QN 'tBoc HOHt- OX- [Boc / \ ~tBoc \ H~t -.-~
ON~NNN MsONHH-tBoc \ tBoc ~tBoc Nt~ " .. CF3 -tBoc -tsoc -tBoc O
CF3 O CF3vo o2/4d8cusor F) PCT/US01/48532
3-(tert-butoxycarbonyl) 2, 2-di met hyl - 4- oxazol i di necar boxal dehyde 5 A

sol ution of nethyl
3-(tert-butoxycarbonyl)-2, 2-di net hyl - 4- oxazol i di necar boxyl ate (4.91 g) is
di ssolved in toluene (40 nL) and cooled to -78C. To it a solution of

di i sobutyl al um num hydride ("DIBAL"E g 3.2 ghr 1 M is added dropw se to
mai ntain the internal tenperaturet XagPer After the addition, the
resulting solution is stirred at -78C f§r 30 mn., d then slowy warned
to 0OCin 2 hrs. The m xt tole qUENC addi ti wat er. The organic

| ayer is 10 separated an hgcaqUEDugxfa%gr i's exiMagted once with ethyl
acetate. The conbi ned extracts are rted over aﬁﬁgdrous MyS™® and

evaporated. The residue is purified by flash chronmatography using ethyl
acet at e- hexanes. Ta
3-(tert-butoxycarbonyl) 2, 2-di net hyl - 4- (|- hydr oxy- pr
solution of 3-(tert-butox onyl) 2, 2- dipet hyl - 4- | i di necar boxal dehyde
(6.5 g) in 15 THE (26 )&js added sQ]utrﬁﬁ_oB tMBr (42.5 m, 1 Min
THF) dropwi se at -78C. AfteP*the addi PRof” the r 1 tT ng solution is
allowed to warmto OC in %.5 hr and water is added to quench the reaction.

pyl)-oxazolidine To a

The m xture is partitioned between sat. NaC solution and ethyl acetate

(EtOCAc). The organic |ayer is separated,and the aquepus |ayer is extracted
with EtOAc twice. The 49 /48138 P S01/ 485
dried over MJSH and evggohat ed umdery r gduced.pr €, The crude product
is purified by flash chron@?@graphy W Bt 0Ac-9 x%n@s to give a colorless
oil. 3-(tert-butoxycarbonyl)?2, 2-di nethyl -4-(1-oxo-propyyl)-oxazolidine A
solution of oxalyl chloride (2.08 nL) in dichloron?thane (70 mL) is cool ed

in an acetone-dry
m\/___;:t;uc —tBoc —tBoc
I} Q,
CF3>. CF3>\_ /

(Precusor F)

nmbi ned extracts are

3-(tert-butoxycarbonyl)2.2-dimethyl-4-oxazolidinecarboxaldehyde

5 A solution of methyl 3-(tert-butoxycarbonyl)-2,2-dimethyl-4-oxazolidinecarboxylate (4.91 g) is
dissolved in toluene (40 mL) and cooled to -78°C. To it a solution of diisobutylaluminum
hydride (“DIBAL”) (33.2 mL, 1 M) is added dropwise to maintain the internal temperature under
-60°C. After the addition, the resulting solution is stirred at -78°C for 30 min., and then slowly
warmed to 0°C in 2 hrs. The mixture is quenched by addition of water. The organic layer is

10  separated and the aqueous layer is extracted once with ethyl acetate. The combined extracts are
dried over anhydrous MgSO, and evaporated. The residue is purified by flash chromatography

using ethyl acetate-hexanes.

3-(tert-butoxycarbonyl)2.2-dimethyl-4-(1-hydroxy-propyl)-oxazolidine

To a solution of 3-(tert-butoxycarbonyl)2,2-dimethyl-4-oxazolidinecarboxaldehyde (6.5 g) in
15  THF (26 mL) is added a solution of EtMgBr (42.5 mL, 1 M in THF) dropwise at -78°C. After the
addition, the resulting solution is allowed to warm to 0°C in 1.5 hr and water is added to quench
the reaction. The mixture is partitioned between sat. NaCl solution and ethyl acetate (EtOAc).

The organic layer is separated and the aqueous layer is extracted with EtOAc twice. The
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5 ice bath and to it is added dinethyl sulfide (3.53 nL) dropwi se to
control the internal tenperature under -65C. After stirring at that

t enper at we@ ot/e813%6 min, a solution of 3-(tert- PCT/US01/48532

but oxycar bonyl ) 2, 2- di net hyl - 4- (1- hydr oxy- propyl ) - oxazolidine (5.15 g) in
di chl oronethane is added in such a rate to control the internal
tenperature under -65C. The resulting mxture is stirred at -78C for 30
mn, and triethylanmne (13.8nl) is added in one portion Stirring is 10

continued far. additional 5 mn. bat h and t reaction
Cenper ac Ut SRR st ELMES0: G5l eBite: wbir SSTRSSE R e SRS
added to gteeig s pufified BRftdsh OhromAtdgraplor Wi O Aca¥eibnds o Si€Pacadds éihd t he
aqueous |l ayer is extracted with dichl oronmethane twi ce. The conbi ned

extracts afert\Wwamledrbenilin. Dhinke amm d;(d.padp@y@;ra Map4 and evapor at ed under

reduced pressure, The resi due is purified by flash chromatography using
Et OAc- Hex Arreklution gf oxalyl chloride (2.08 mL) mn d1ch10romethane (70 mL) 1s cooled in an acetcone-dry

3- (ters - bybopayic ahP RNl Jid addcdi ABEMY] sdtfidel (D58 @i 2% T%{w@aaa%h@lsm@e TifteRal
suspensi on of (CHB)BPPhBBr (8.59 g) in anhydrous E (40 i s added

t - BUOK ( 2tempgipturg, undsg e6356r t Ao samngoasrfhittéhtpmrﬁtlrmfer SAﬂmea sglmlqmr phdrtesr 10
mn, the t ] a8
3 Chor - iRyl Sty 0T BlinhldpyToxBBlishe B P in dietigromettyne fs, )
in THF. ddided imbuchurmteits ceftral thednteomnl @mperdaie m11dma465‘1© Thareswimeg msctyrk én
partitioned NaCl utio Et The or an| I.a er is
separ at edsé‘h‘% nggqf?ééasnupa?léf tqeély ’}Ba@? 26‘3 S dedE‘tnCﬁ?(‘? R 18
combi Aed exfinast for Aitiehl SOm@y € ThdBSiPbasn &Mﬁ%ﬂr aldetle Q6N fdﬁq;eﬁa@e is
pressure. The resjdue is Prem pitated in ether and the fornmed white solid
(&3

i s renovedlayedstprise &2 reom temppratury ing 30 . | Walst; ipadeled pduspeh brécard g i s
purified Byafik d58r ﬁQE%@@ﬂfdatH@Xcﬂfé&isrlgyeﬁs%@ract?@%ﬁﬂ%ﬁhlm?&lethane twice. The

2-tert-butoxycarbonylam no- 3- net ~pent anol A sol ution of
3- (tert - beewhiyedaaxgacty ke ovashed; wigh brjre- a4d duied pes M ghPr pod Reepeated ivader (gluped g)
and p- TSQ@ .(1% %%Aclug}s uﬂﬁé@%a@ﬂ&%ﬁ%g&&yﬁe&g%@b& -HefmOC for 18 hr.

After coo sov I's ‘'evaporated to"1/3 of 1ts volune and diluted
W th QA 3 | W | 3 solution. The organic
Iayer%s g %Em%t n %dﬁ%ﬁ,ggs |1gtgl2 rg)gze with EtOAc 30 two tines.
The conbi fed Sesptmmd (@HésP@’thed8 BV grin anttygebue UHF (4 BOH) ian@ﬂeé\l‘@p@i[(a(ﬁé’cg) iThe
residue Pl’?e ]50'“11{1 %Eo ﬁ)lel%ﬁxly {]é%rgﬁtrﬁ’l% glpﬂ)y h{he JE;I Shiss t S ¥ E3ted with a

2-tert-bu carb “I'-"met oxy-pentane 50 WO
02/ 48138 WﬁdﬂSﬁﬂlﬁ-@%BﬁtoA'csmbbnbﬂ)mlm‘éthyl -4-(1-oxo-propyl)-oxazolidine (4.12 g) in THF.

2-tert-butoxycar bony ent nol 1 37 met han sgj nyl
chi ori de %rgeéﬁ%‘ n@? Eq“g% )Si th GPERE O%%%r?ewﬁglhéa( 6{%? i s
stirred asoldixa zirﬂrEtOJA(a IMHe. QrginhEI_ayetrSs \wepatued audtthe aqeatsulapdrad estedctetli vaith of
sodi um bi %66&00 ?V%Eee tl?lle lcgggigecp )éxtgalct!suz;[ree gnf':_c!‘ld over MgSO, and evaporated under reduced

pressure. The residue is precipitated in ether and the formed white solid is removed by filtration.

The filtrate is evaporated and the residue is purified by flash chromatography using EtOAc-

Hexanes.

25  2-tert-butoxycarbonylamino-3-methylene-pentanol
A solution of 3-(tert-butoxycarbonyl)2,2-dimethyl-4-(1-buten-2yl)-oxazolidine (3.25 g) and p-
TsOH-H;0 (0.484 g) in MeOH (100 mL) is heated at 50-60°C for 18 hr. After cooling, the
solvent is evaporated to 1/3 of its volume and diluted with EtOAc. The mixture is washed with
sat. NaHCO, solution. The organic layer is separated and the aqueous is extracted with EtOAc
80 . two times. The combined extracts are dried over anhydrous MgSO, and evaporated. The residue

is purified by flash chromatography with EtOAc-Hexanes.

2-tert-butoxycarbonylamino-3-methylene-1-methanesulfonylyloxy-pentane
50



The solvent is evaporated to afford the desired product. 5
2-tert-butoxycarbonyl am no- 3- net hyl ene- N- (2- propenyl ) - pentyl am ne A

sol ut i on vod 02/48138 PCT/US01/48532
2-tert-but oxycarbonyl am no- 3- net hyl ene-1| - met hanesul f onyl yl oxy- pentane (1.87
g) and allylamne (4.77 nmL) dissolved in dichloronethane is heated at
reflux for 2 hrs. The solution is washed with sat. NaHCO3. The organic

| ayer is dried with anhydrous MJSO4 and evaporated under reduced pressure
to give the e_pr. ;5% g

2-tert- bu‘?oioqlzl:tg)g b8fr)1 Otg#h%%\tg arbmtl)ﬁl n 3 n&?-ﬂzyéene ont%r}%lll ()1'-3& g)r’i B%lre Sbuéf((:) ?}élyl pen
t Iam ne dhl(ﬁmlle O. SQﬁﬂg)Oefnd tnehylamme (1 06 mL) in dichloromethane (20m1) is stirred at 20°C for

2-tert-bufoxycarbon no 3 pne nt 62 g),
ri 1 uor olfC dedinyePrath g Boi pimyt kiR PRl Piceed P i °2 15t
for 30 m’Ilheddl’iiéﬁtﬁsev&ﬁ@@ﬂ@dtoﬂiﬁrdﬂh&ﬁ&kﬁr@dp@dﬂwshed with sat. NaHCO3, dried
over anhydrous MySO4 and evaporated. The residue is purified by flash

chr onsg 09Z-apButdiSéaMbnklafiie-IHexiBilese- Ng(ﬁpﬂopéh@—pentylannne

6-tetrahydro- 3-tert-but oxycar baony] ani no-4-ethyl -1-trjfl uoroacet
di ne yA solution of 2—tert—butox3¥c 6}mnylar)r/nno 3—methylene— %ethanesultlonylyloxy—penta g(l @7

2-tert- bu;rfaxaag%h@yd Mg -dsoMddninl GBRofdedaly RPRAKH at Neftuxi fob ROR@AactRY| - pen
tylamne (1.0 and Grub's Rut heni um catal yst (0.247 g) are dissolved in

di chl or orr@ﬂlﬁ’é)ﬁés E"Q@Gd Wit sai ANaFIGDs JEp graamis laveT edited 3Vidk anpEdpys Mesetdar gon
for 20 hrgg, B&Q@dﬁﬁ&eYFeﬁﬁceh%re@é(@é’Wg%%cﬁ&ﬁ i@ esidue is purified by flash

chromat ogr aphy using Et OAC- Hexanes. 20 Trans 3-tert-butox cy

ar bonyd am poe it &l EborlyTabdidd A-HRhOREERUD HRIpBEA. M BicfbaPleNilddh6 la8fine
1,2, 3, 6-tetrahydro-3-tert-butoxycarbonyl am no-4-ethyl-T-trifl uoroacetyl-pyr

i di ne ( 0AggHutigh ﬁna-telebﬂt@dfp@b‘é@lm @r)nethﬁle& M-QZ(PSMWPQHWI%M ébbed®to the

hydr ogena 0.2 dit o
renoved b% Pt a 4 a and(Q?%2 @f%@rﬁge%?ev gsbrta ed§§<mgefgg§% elll pl{r?lgé(bituct is
purified agod I"Btmtmmhn@mﬁm@d@pﬂysauﬁaﬂg:%tdﬂédommlrm@mus ST ande@poreted.- but ox

g;t 2; ?Ogﬁj{ﬁ %Bﬁét%ﬂlbﬁggg{l o PFY PW%%@%‘&&%W? plhperl di ne (0.43 g)
0 9 r‘r‘L1

t ed at reflux for

% ﬁnceni r at@éihi-bu-f&)@cz[rﬁ@iy{hﬂﬁnd 3»1113&16/1&33& Nﬁa@ebpb@mmmﬂw&ctemﬁn@mhmémﬁeg)ﬂane
e organic Is separated and the e t 30
di chl or on#ihGHE’s Fytheniypsptalast @67 8L 8% dgﬁ(lgl B‘ffne%ﬂﬁ?/r@]fne @b@&gﬁ %ﬂ&? and
evapor at e%lutﬁ)ﬁleﬁ Héa?éarat RfRARL&S afpoa st 2d hrd 1TﬁéQoQ3ﬁt48é\a§0rE’§a_ /ahéSﬁi&/re%&ﬁal?s NH2

N ~/ COOve + | " COOVe
purified by ﬂash chromatography using EtOAc-Hexanes.

20  Trans 3-tert-butoxycarbonylamino-4-ethyl-1-trifluoroacetyl-piperidine

A mixture of 1,2,3,6-tetrahydro-3-tert-butoxycarbonylamino-4-ethyl-1-trifluoroacetyl-pyridine
(0.865 g) and 10% Pd/C (0.086 g) in EtOH (35 mL) is subjected to the hydrogenation conditions
at 1 atm Hj pressure for 24 hr. The solid is removed by filtration and the filtrate is evaporated.

The crude product is purified by flash chromatography using EtOAc-Hexanes.

25  Trans 3-tert-butoxycarbonylamino-4-ethyl-piperidine
A mixture of Trans 3-tert-butoxycarbonylamino-4-ethyl-1-trifluoroacetyl-piperidine (0.43 g) and

K,COs (0.94 g) in MeOH (20 mL) and H,O (5 mL) is heated at reflux for 30 min. The solid is

removed by filtration and the filtrate is concentrated. The residue is partitioned between H,O

and dichloromethane. The organic layer is separated and the aqueous layer is extracted with
30 dichloromethane. The combined extracts are dried over anhydrous MgSOy and evaporated.

Precursor Examples G and H
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~~~CH cf~~ oc tBoe tB HCOOW [/ tBoc tBoc MeOOC ,01 NO2 COOVe N OH
McOOC Me0OOO gg NH, MtBoc gg NtBoc NL ONN.O FFH NtBoc MtBoc
N-t Boc ™MD 0248438 (Precursor H) (Precursor G 1-al ani ne, PEDER@IAIS8SI ne,
N-benzyl -, neth | ester 5 Methyl acrylate (10 g) is dissolved in nethanol
(100 m.) aOOnd benzylamne (12.69 nL) is added. The solution is allowed to
stir at roomtenperature for 24 hr. The reaction is concentrated and the
residue is distilled (110-119C at 4 nbar) to give the desired product. 52
WO 02/ 48138 PCT/ USQLl/ 48532 0-al ani ne, N-benzyl - N-tert but gxycar bonyl ,

nmeth, | ester (3-4fani neNHsz(b net hyl £ Sg FoM
di tertbutyl di carb e (5.65 é:ﬁﬂ)trl et hyl % 4 L) are dissolved
in dry nethylene chloride and aIIovved to stir vernl ght. The reaction is

washed with 3 x water, dried over sodiumsulfate, fijltered and
concentrated. The residue is 5 purified by flash chromat o‘ﬁraphy with 10%

et hyl acetate / h@es.\li,mgﬁzyﬁ 3-tert- but@%ﬁ#@@% ©- | - pr opanol
tBoc tBoc

l H
/\/& . . COOMe
N 0 > I
| tBoc
tBoc i
MeOOC j
. NO, COOMe

OH
MeOOC MeOOC
' H-—tBOC L E“‘tBOC
———
N L@
F / H
éj —tBoc o E—tBoc v N—tBoc
-
T\© ‘

(Precursor H) (Precursor G)

B-alanine, N-benzyl-, methyl ester
5  Methyl acrylate (10 g) is dissolved in methanol (100 mL) a0Ond benzylamine (12.69 mL) is

added. The solution is allowed to stir at room temperature for 24 hr. The reaction is

concentrated and the residue is distilled (110-119°C at 4 mbar) to give the desired product.
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(3-al ani ne, N-benzyl-N-tert-butoxycarbonyl, nethyl ester (8.3 g) is

di ssolved in toluene (125 nL) and cooled to -78C. Dibal (85.2n, 1 M

sol uti onwaor/edieeene i s added sl owly keeping tenperature PET/OMW4B8R2. The
reaction is then put in a constant tenperature bath at -40C for 2 10 hr and
t hen cool ed back down to -70C. The reaction is quenched with nethanol (85
m) and allowed to warmto roomtenperature. After 1 hr of stirring at
roomtenperature the reaction is filtered through celite and the salts are
washed wi ] Lil@ates are concentrat ed and the

resi due st &t ' -~ The organic layer is washed
Wth 2 x ﬂ.alahlh@;w @Bkyl- >fnel&ryu B@er (3'@5? dasthanildicisnee (5.65 gy irddri@r@imise .4m

sul fate, filtered and 15 concentrated. The residue is purified by flash

chr omat og‘iﬂ]a)pﬁﬁ disselyed) @ry(%leé}@ﬂgﬂe cé_lg)élfigtagd pllovedytq siig overnight. The reaction is

N-benzyl - Bsh&f i BLOXMEAT PRA VWA EoRR sultb@PARGEd a@@dnyém&ahomhd%sﬁ&eqz i)
is dissolved in methylene chioride and cooled to -78C. DVBO (3.2 L) is

added Skeepirifigd bbash shigpripeisply Wik R cBrecetatnbbexasgst i on is all owed to stir
for 20 mn. 20 and then N-benzyl-3-tert-butoxycarbonyl am no-1-propanol (3

g) in metdRiEde-OHERQIYerPdV AN -DIRRAEBI ng the tenperature bel ow -60C. The
reacti on ) is
added, ﬁaﬁéé ?y\ﬁe vva); I%I 'fe (E)lJ gru(t)% Eargbg lteqrngtthalrE;esgi(?l{;ugd3 %)tlil; F'%%‘E%‘Jrea% {(}ir%e 1(‘%:(ﬁzgm%act ion

is dil ut eadldvuobhd rmt-ﬂi&ﬂCen@ﬂualhl(Sﬂid& alnM)vmhmbn il haludnayieraddalr doslypleepingd and

the organic th 1. N HCO and once with brine. The

organi c It%‘%"rmt %ahwea&ﬁ hfhe%a&f‘ﬁrfﬁs P{ o2 gopstant {qmparafie gﬂﬂ%at 'g(%éj]efﬁf%at ed.

The rgsi cmeana sheRebbiEd BaEkRISwh 1@ SHoeE NTRIRLADH 3PHEncHYR thithl methanol (85 mL) and

N- benzyl - 5-t ert - but oxycar bonyl am no- 2- pent enoat e

N- benzyl - @low& to WrmdR yeem semyiaais. ndlar -1y opsiiEng ¢t roung teghperatirgihe $3FAES i n

toluene agd e gh cbf t%'aﬂﬁ%é’ Fa(ﬂgoﬁfp BRLRD Wit REELRE € 1L L oldindd fltatdsSar@dded.

The reactlon IS ated to reflux and allowed to stir overnight. After

concent r atoncamiratediend theirekidueiis dissalted rimmethylgne phlprdeantly caganidf fayerds washed

washi ng sol. Th resi due

o pur 1 G B FNCHEN SRR Shipd i bighlilafr 2 RLGRENSAE RIS AiRRET L2

WD 021548 1&ﬁcdﬂ€1tkwsahé485&ié is I\gmlﬁw piNfgnaybmBogaphyowith p2at%regad ecetate /

Met hyl , N-benzyl - 5-tert-but oxycar bonyl am no- 2- pentenoate (1.68 g) is

di ssol ved @ thyl ene chloride and cooled to OC. Trifluoroacetic acid (4

n) is added t ma eta 20%slut| o andlls allowed to warmto roomtenp.
orpt € T and diluted with nethylene 5 chloride.

The react osaanyllcsmma m2d7 WL cfb’sséSlv&ﬁi&l meSifthnt ohibiidamb ebeledtoangPCl DMBOI(B2. The

nmethyl ene chloride is dried over sodiumsulfate, filtered and c%ment rat ed
to give t mh) Hégqlqdel@empg)@g&mperature below -60°C. The reacfion is allowed to stir for

20  and then N-benzyl-3-tert-butoxycarbonylamino-1-propanol (3 g) in methylene chloride is added

keeping the temperature below -60°C. The reaction is allowed to stir for 30 min., then
triethylamine (13.2 mL) is added, allowed to warm to room temperature and stir for 1 hr. The
reaction is diluted with methylene chloride and water. The layers are separated and the organic
layer is washed twice with 1 N HCI and once with brine. The organic layer is dried over sodium

25  sulfate, filtered and concentrated. The residue is purified by flash chromatography.

Methyl N-benzyl-5-tert-butoxycarbonylamino-2-pentenoate
N-benzyl-3-tert-butoxycarbonylamino-1-propanal (1.46 g) is dissolved in toluene and methyl

(triphenylphosphoranylidene)acetate (2.04 g) is added. The reaction is heated to reflux and
allowed to stir overnight. After concentration, the residue is triturated with hexanes and filtered
30  washing solids with hexanes. The filtrate is concentrated and the residue is purified by flash

chromatography with 25 % ethyl acetate / hexanes.
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Trans N benzyl -4-(nethyl acetate-2-yl)-3-nitro-piperidine

Met hyl , N- benzyl - 5- am no- 2- pentenoate (1.16 g) is dissolved in ethanol (12
mL) and 2IvObz#sy/| oxy-1-nitro-ethane (1.55 g) is added. TPET/HSOWMSEIN i S
allowed to stir at roomtenperature 10 overnight and is then concentrated.
The residue is dissolved in nethylene chloride and washed 3 tines with 100
m. sat. sodi um bi carbonate and once with brine. The organic |ayer is dried
over sodiumsulfate, filtered and concentrated. The residue is purified by
flash chrompuqar aphys Wit h 21!? %.ethyl acetate / hexanes. Trans

N- benzyl -4= - 3-am no- pi peridine 15 Trans

N- benzyl -MethyigN- bgnlzﬁe‘ieteﬂtbamzyqaﬂjonﬁammbﬂfpemema di.6Beg) B. &solEed iis nebithykot ved i n

THE (16 d. Ra 100 Th | | dt
i1 undeTIoRgRRBLEReE e i g PRCoron e AL A 5 05D TS A LIS bEp FIF T onal
Raney ni cliglved bOParRl) rdotn t@ﬁxﬁed‘h@fhdctﬁ)'nhé)&&ﬁﬂét@msﬁslrﬁm addanehyathageylehor 8

hr. The reaction is filtered through Celite(r) and the filtrate is

concerst r fhkmide.t 'Bheg]e%c@op revashed with3 ) sab.pQaitm bigstbppaip and 1 x brine. The methylene

N-benzyl -4ididBishiie@66d 3bBurd sittale; ﬁttér@d &ﬁ%%ﬁ’één@éfecﬁt%%%)fﬁ@d@sm bder i di ne
Trans N-benzyl -4- (et hyl acet at e- 2-yl ) - 3-am no- pi peri dine (0.863 g) and

di ter t but i CALHONAKGnQeik?: ﬂQl)—%ﬁroqh&‘fﬁin%ed in nethylene chloride.
Triethylamne (0. m.) Ts added and alTowed to stir overnight. The

react i on Methyl b@n@ml hpino-Renenighasite (MY @ i 18 edissqlyedais hetlangl ((h2 Zmb) ded & . The
organic | u l; The
resi due i I%X%%HX? |1 dr(ggth%gi ? ? gﬁh lElHIELrao Efé‘?%‘g‘?tg’% ﬁi/ﬁrv(\f?% @%&gg?ﬁﬁﬂé%%gﬁg% e /
hexands. ovemight ddie th;cy conterthtdde The telsiting is dissadyadhn meshylene chloride and washed 3

ccar bonyl am no

N- benzyl i e(s hﬁfopac e?é?s gdlgﬁl%lm)%rbfn%tee?rfdbontc%%}}é 3?%60 nrl;ﬂe on%amc lﬁyef)grdflglcll (r)lxée (0.45
g) is di mﬂmin/sa&ate,rfﬂﬁldﬁ 4nd @omkdtrawid The odsihie isopurifi8Chy Aash ditmtagtapby woh
l'ithium Wﬁy{n %9“ de in THE (7.-44 nL) is added in four aliquots and
al | owed to LIV EPC/IXHR bet ween additions. The 30 reaction is al | oned
to stir f |sttlhce et er 15% NaCH (0.7 nL). The
quenched re washed with THF. The salts
are St pendﬂﬁNlbenz?HE (m&hﬂa&b&aﬁ—@-gll)BQnﬁ@faibtﬁdine'l’(l@EﬂSial it diseoleedfin [THEY @6 nfiot  and
washed with THF. Th d filtrates. are 54 WD 02/48 PCT/ USO1/ 48532
concent r A8 RABRHGRIEH; i(lrog)sm@d%aqdé?d pﬁ‘el T SR #‘8%%’5%?%6% emlg#‘l 3to

5% net hanplle teactidk st @6@piedR] & dddRional RAAS/ nickel (100 mg) is added and allowed to stir
4- (2-hydroxy-ethyl)-3-tertbut oxycar bonyl am no- pi peri di ne (Precursor E)

Trans N b@dzlylﬁydtr(ggﬂ Fry &riex Foerepsiop isfiltegsd thrar gy D erty Pa e 1 Fperiigie
(0.19 9) go%}gtﬁes& &ppéocﬁw{_n met hanol (2 nL) and acetic acid (1 drop).

Pal | adi um r oxi 05 g) is added and al | owed
20  Trans N-benzyl-4-(methylacetate-2-yl)-3-tertbutoxycarbonylamino-piperidine

ghed Wi.t h.
Amino-pi

Trans N-benzyl-4-(methylacetate-2-yl)-3-amino-piperidine (0.863 g) and ditertbutyldicarbonate
(0.72 g) are dissolved in methylene chloride. Triethylamine (0.68 mL) is added and allowed to
stir overnight. The reaction is diluted with methylene chloride and washed with 2 x water. The
organic layer is dried over sodium sulfate filtered and concentrated. The residue is purified by

25  flash chromatography with 25% ethyl acetate / hexanes.

Trans N-benzyl-4-(2-hydroxy-ethyl)-3-tertbutoxycarbonylamino-piperidine

Trans N-benzyl-4-(methylacetate-2-yl)-3-tertbutoxycarbonylamino-piperidine  (0.45 g) is

dissolved in THF (10 mL) and cooled to -78°C. A 1 M solution of lithium aluminum hydride in

THF (7.44 mL) is added in four aliquots and allowed to stir for 45 min. between additions. The
30 reaction is allowed to stir for 2 hr and is then quenched with water 15% NaOH (0.7 mL). The

quenched reaction is filtered and the salts are washed with THF. The salts are suspended in THE

and heated to reflux. The salts are filtered hot and washed with THF. The combined filtrates are
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to stir overnight under hydrogen. The reaction is filtered through
Celite(r) and the filtrate is concentrated to give the desired product,
Pr ecur sow@02/48138 PCT/US01/48532
Trans- N-benzyl - 4- (2-fl uoro-et hyl)-3-tertbutoxycarbonyl am no- pi peri di ne
Trans N benzyl -4-(2-hydroxy-ethyl)-3-tertbutoxycarbonyl am no- pi peri di ne
(0.21 g) is dissolved 10 in dichloronethane and di et hyl am nosul fur
trifluoride (0.5 nL) is added. The solution is allowed to stir at room

t enper at nd . r room
t enper at ﬁogcem{{%ég%} tt}%l %ﬁlh?es ﬂ\tlj\ggﬁ %%Vﬁa%lbbrl ne gllaahﬁ%}tgﬁsg’o g%pﬁ éelég%%{ at ed.
The desi rmedbylenedblotidé.s obt ai ned by flash chromat ography with 3 to 5%

met hanol / nethyl ene chI or| de
Tr ans- 4- (Rafs|44G 3-tord ) ne (Precursor H)

15 Trans fl g 1 ‘ '- di ne
(0.09 g) 'f‘\rlzms SSO y@ﬁé@zhydrol{ﬁe&]ﬁli%r}?ljt%:&o% Itmn B% %g‘i‘?‘f? &E%ﬁ}éh !

Pal | adi urinlmedraﬁodl(dml() @nd&stigicid d cﬁﬁtdeﬁalhdﬂimﬂlyldmmid (O Oijg)sm hddedwet ailoghd under
hydr ogen. The reacti is filter dthrou Oell filtrate i
concent r 40 eHt P‘é?“&r%'%‘émgﬁehydlé‘é%e‘i‘ e wf'&atef& &F@édﬁ@ﬁ%ﬁ 921“8@ ﬂﬁ? e Ilﬂitg?‘i?dﬁct >
Prepar at | QfceARatb &g eathd desired product, Precursor G.

7 (Trans 3- am no- 4-et hyl - pi peri di ne-1-yl)-1-Cycl opropyl -1, 4-di hydr o- 6-fl uor

| N Orrvgt goﬁXHﬁs—IQ‘ogﬁ(zQI Qi1 b Ry B30k HueRyEarsonMaintholhistiiamBl oride 0 F COOH N
1- ¢yc| oprpas Nbeneyhid3-Bydsory-ethydr 3-eribrtexygarhenytimiye-Biperdneg G A o indisselvedr boxy |
ic acfod  BRchREGRihE Endoaleﬁlﬂmgﬁlgs@ﬁlr tnﬂuonde (0.5 mL) is added. The solution is allowed
Trans, 3-tert-but oxycarbonyl am no-4- et hyl - pi peridi ne (Precursor F) (0.048
my) and ttoisst kYoo isepERmET B AL andds dbenshed, with iethangl, medfRy 1 np PPYTOA iTERe (2
m). The 0 U Fne §d38N ProadONr €d on
an ice/ vva?ejeq%lh&ef @Fg&ﬁ%&gﬁﬁ}%%@%ﬁ% él%%gllv%g P %801/%8532 IjrI owered to
2 with didbitieed byiTlastecidorndtegramhy withirig Sfrreathappt/anehylenefchlotiér.ed.  The solid is
then suspended in et hanol and 6N HO is added After 18 hours at room
terrperaturm S g N e (P reduiisq |tration. Exanple

7 [ Tr gn s- ’]éralésnll\l rli)SHZAd_/(l_éz ﬁlycgp-eth —3-tﬁrtlr15toxgcarbon -piper djne fO 8@ g 18 Fgllgs(s)%v d 1&1 4-dih

ydr 0- 6- methanol (1 mL) and acetic acid (1 drop). Palladium hydrox1de (0 025 g) is added and allowed

to stir overnight under hydrogen. The reaction is filtered through Celite® and the filtrate is

concentrated to give the desired product, Precursor H.

c. Final Product Preparation

20 Ei(ample 1
7 -(Trans-3-amino-4-et]iyl-piperidine-1-yl)-1-Cyclopropyl-1,4-dihydr0-6-ﬂuor0-8-methoxy-

4-oxo-quinoline-3-carboxylic acid hydrochloride

COOH

,HCl1
1-Cyclopropyl-1,4-dihydro-6,7-difluoro-8-methoxy-4-oxo-quinoline-3-carboxylic acid
25  (Precursor A) (0.059 g), Trans,3-tert-butoxycarbonylamino-4-ethyl-piperidine (Precursor P
(0.048 mg) and triethylamine (0.075 mL) are dissolved in N-methyl-pyrrolidone (2 mL). The

reaction mixture is stirred at 80°C for 5 hours, then is poured on an ice/water mixture. The pH is

55



f I uor o- 8- met hoxy- 4- oxo- qui nol i ne- 3-carboxylic acid hydrochloride 0 F COON
Il I NN Ow NHZ, HO A procedure simlar to Exanple 1 above is used,
usi ng 1- ya@bogsispyl - 1, 4- di hydro-6, 7-di f 1 uor o- PCT/US01/48532

8- met hoxy- 4- oxo- qui nol i ne- 3-carboxylic acid (Precursor A) and Trans

4- (2- hydroxy-ethyl)-3- 10 tertbutoxycarbonyl am no-pi peridine (Precursor G
as the starting materials. The procedure wutilizes the sanme reaction
conditions and nolar ratio of reactants as Exanple 1. Exanple 3 15

7-[ Trans-3- am no-,4- (2-f |l uoro-ethyl)-piperidine-1-yl]-1- opropyl =1, 4-dih

dro- 6.1 1 Ve & &W&%@P‘ES o) %fE\i ‘h%llgsh‘g%-%%cﬂ%ﬁ‘g?y%i J&“eé%‘%gé HJF%%/ Gt Bt de 0
F COON ¥iid¥ehddd ikethirol bKd 6N ACPis@aédduA Rersli8Molid fat foombxappdt@s, the &ntledfimbove i s
used, but u ingﬁgf 1-§¥§1ogropyl-1,4-dihydro-

6, 7- di f | FBPBES AeRtSR HY 3R qui nol i ne- 3- car boxyl i ¢ acid (Precursor A) and

Trans 4-(2-fluoro 20 ethyl)-3-tertbuyt oxycarbonyl am no- pi peri di ne (Precursor
H as the starting materials. The iﬁ@@éﬁ%ﬁe utilizes the sanme reaction

condi t5i ons[EAk-Rino-4-8t-hRirety-éth }i8ined- bB6robvENg-di le 4 56
90 0540 13 Fatrido 4 SR8ty SBAFARHAISS. VXL RpropyRIA dhydrEEATP] ©

7- ( Tr ans-fnosprdaethoxgrhgyo-gipdinedrasborylic gcid hydreedpridsyy | - 1, 4- di hydr o- 6-f | uor
0- 4- oxo-1, 8- napht hyri di ne- 3-carboxylic aciod hydrochloride 0 F COON N N N

A NHZ HA F COOH
|
N N
- OMe A
NH,

5O N\

, HC1
A procedure similar to Example 1 above is used, using 1-Cyclopropyl-1,4-dihydro-6,7-difluoro-
8-methoxy-4-oxo-quinoline-3-carboxylic acid (Precursor A) and Trans 4-(2-hydroxy-ethyl)-3-
10  tertbutoxycarbonylamino-piperidine (Precursor G) as the starting materials. The procedure

utilizes the same reaction conditions and molar ratio of reactants as Example 1.

Example 3
15  7-[Trans-3-amino-4-(2-fluoro-ethyl)-piperidine-1-yl]-1-Cyclopropyl-1,4-dihydro-6-fluoro-

8-methoxy-4-oxo-quinoline-3-carboxylic acid hydrochloride

0
2 COOH
N N
N OMe A
N,

A procedure similar to Examples 1 and 2 above is used, but using as 1-Cyclopropyl-1,4-dihydro-

, HCI

6,7-difluoro-8-methoxy-4-oxo-quinoline-3-carboxylic acid (Precursor A) and Trans 4-(2-fluoro-
20  ethyl)-3-tertbutoxycarbonylamino-piperidine (Precursor H) as the starting materials. The

procedure utilizes the same reaction conditions and molar ratio of reactants as Examples 1 and 2.

Example 4
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Et hyl - 7-chl oro-1 - cycl opropyl - 6-f | uor o- 4- oxo- 1, 4- di hydr o- napht hyri di ne- 3- car
boxylate 5 (Precursor B) (0.062 ng),

trans, 3- tve® 02/pr1oHxycar bonyl am no- 4- et hyl - pi peri di ne (PrecR€bOS0IH853248 ny)
and triethylamne (0.05 nL) are dissolved in acetonitrile (1 nm.) and
stirred at room tenperature for 18 hr. The solvent is evaporated under
vacuum and the residue crystallized in water. The resulting solid is
collected by filtration and suspended in a 1/1 m xture of 2N NaOH and

et hanol (71 m.) and stirred at ,r,oomtengerature for 24 h@ﬁrs. Theﬁ i's then
adj ust ed T r¥sS-apinet-pgyhpippidine iy ey derreprlydsfibysio-¢Hporoct- ete- %7
filtrati Giphthyfidelschrbéxyli€adid Rgpndeslotide €t hanol and treated with 6N
hydrochl oric acid for 18 hr at room tenpegat ure. The desired final product
is collected by filtration. Exanple 5 15
7-[ Trans- 3- am no- 4- ( 2- hydr oxy-eth A% "gFFEH - y| - 1- Cycl opropyl -1, 4-di h
ydr o- 6-f | uor o- 4-o0xo-1, 8-napht hyri di -cdfboxylic acid hydrochloride O F
COON N N N HO-~" A NHZ HC gtm lar to Exanple 4 above is used
using Ethyl-7-chloro-I|-cyclopr| -6-fl uoto- 4-

0xo0- 1, 4- di hydr o- napht hyri dime’ ar boxyl (Precursor B) and Trans

4- (2-hydroxy-ethyl)-3- 20 terthb Hgxycar bonyl am no- pi peri di ne (Precursor Q
as the starting materials. The procedure utilizeslGlhe sane reaction
conditio r i [P n 1@ e EXANR 6 57 WO

02/ 4813 8',%@%%§g)?§gggg§5rbﬁdg fluo: @f&?o f,§ dﬁ&d&%ﬁmﬁle &llgte

7- [ Tr &ns-@Brantsoo-B)- (D62 lmg)y wansBhstt-putpiypabonilangind4-pihyl-fipidiieo@reqysor| E)4- di hy

dro-6-flugro-4- oxo-.1. 8-na { di ng- 3-car boxyl i id.hydrochloride 0 F
coon. N ke gnagind RIS, P GRS b S el 3 P! 21508 P
used usi ngmpdritile-fér CHhor Dhe sobiad i RrappstedGmder vacuum and the residue crystallized in
fl uoro-4-oxo-1, 4-di hydrq- napht hyr i di.ne- 3- car box t.e (Precurso d
Trans 4- (%1 J%‘Fée-squﬁWI)d-%?{%F%%bi’ S‘EVB% Fpéfﬁﬁlleﬁ I—’ﬂilble'?"}x&’rr?'@{?(@égﬂr sor
H as thendletahdlROndIBhed btdted at 7038 temperature for 24 hours. The pH is then adjusted to 7.4

10  using IN HCI and the precipitate is collected by filtration. The solid is resuspended in ethanol

and treated with 6N hydrochloric acid for 18 hr at room temperature. The desired final product is

collected by filtration.

Example 5
15 7-[Trans-3-amino-~4-(2-hydroxy-ethyl)-piperidine-1-yl]-1-Cyclopropyl-1,4-dihydro-6-fluoro-
4-0x0-1,8-naphthyridine-3-carboxylic acid hydrochloride

(o]
F I SN ‘ COOH
o
N N N
HO/\“““Q A
NH, HCl

A procedure similar to Example 4 above is used using Ethyl-7-chloro-1-cyclopropyl-6-fluoro-4-
oxo-1,4-dihydro-naphthyridine-3-carboxylate (Precursor B) and Trans 4-(2-hydroxy-ethyl)-3-
20 tertbutoxycarbonylamino-piperidine (Precursor G) as the starting materials. The procedure

utilizes the same reaction conditions and molar ratio of reactants as Example 4.

Example 6
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procedure utilizes the sane reaction conditions and nolar ratio of
reactants as Exanples 4 and 5. Exanple 7 10 (3S)

7- ( Trans¥o arig188 4- et hyl - pi peri di ne-1-yl)-9-fl uoro- 2, 3- di AgTUSe138ABL hyl -
xo-7H pyrido[1, 2, 3-de] -1, 4- benzoxazi ne- 6-carboxylic acid hydrochloride. 0O
F COOH #NI N HO (3S) 9, ,

10-di f | uor o- 2, 3-di hydr o- 3- net hyl - 7- oxo- 7H pyri do[ 1, 2, 3-de] - 1, 4- benzoxazi ne-
6- carboxylic acid (Precursor C) (0.056 g),

trans, 3-fert-buto 4- et hyl - i di ne cyrsor

(0. 048 g§ Fﬂi‘sﬁr*}"@%ﬂgr@?ﬂ“}é %WS'PH"’H‘E& -l 'EF‘Q@I%PVEH‘ iﬁ RS RS-

N- et hy| ofi1,8@hpEiGfRdind-30datboxYli€aci@hydrbéiloride Stirred at 80C for 18 hr.
then is poured on an ice/water m xture. The pH is |lowered to 2 using
diluted HO and the resulting precipitate is collected by filtration. The
solid is then suspended in ethanol and 6§ HCO is added. After 18 hr at
roomterrperature, the desired proguct ol kgsted by filtration. 20
Exanpl e 8 (39)
7-[ Trans- 3- am no- 4- ( 2- hydr oxyet h - i i d¥ne-1-yl]-9-fluoro-2, 3-di hydro-3
-met hyl - 7- oxo- 7H pyri do[ 1, 2, 3- de] 1 ﬁbgoxam ne- 6- carboxylic acid
8

hydrochl oride. 58 WO 02/48 JAJS01/48532 0 F COOH NO™" ,HCO A
procedure simlar to Exarrp ahjove is d usi ng

9, 10-di fl uor o- 2, 3- di hydr o- 3- rrethy‘?‘ﬁ»? 0X0-

7H-pyrido[ 1, 2, 3-de] -1, 4- benzoxazi ne- 6- car boxylic aC| d (Precursor C) and

Tr ansb5 4- @Zmedmxsyﬁﬂl@t thyHxpmples & rapd GtabRYeCH rus ‘}ﬂﬂtﬁrﬁthb‘- ‘brPepildy ﬁléprewlt-?c ur sor
G as th r d t tion
oo t 1 0QuSkEeO IR B BiyHE o ALARE Wfrbeublor! B7 4Rt NS A0 8

7-[Tr anSe&metaﬂaudox&é’arbdnubnmetmpdrmnpl Fee¢uaboreH) - 35| he ostérfing meptepialy. dilhg dr o- 3-

E?Ej P)(;IC hi 8{(}0(& ire ?Sllggs tlhe sa[m]é rgdc%mg c:eclndflilbns 3913 %?8% %iorb? re@lct%ﬁt'é Q%Ya!ﬁlpfés ﬂ%hdjs.

Example 7
10 (3S) 7-(Trans-3-amino-4-ethyl-piperidine-1-yl)-9-fluoro-2,3-dihydro-3-methyl-7-oxo-7H-
pyrido[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid hydrochloride.

COOH
N
~a
e JHCI
(3S) 9,10-difluoro-2,3-dihydro-3-methyl-7-oxo-7H-pyrido[1,2,3-de]-1,4-benzoxazine-6-

carboxylic acid (Precursor C) (0.056 g), trans,3-tert-butoxycarbonylamino-4-ethyl-piperidine
15  (Precursor F) (0.048 g) and triethylamine (0.075 mL) are dissolved in N-methyl-pyrrolidone (1
mL). The solution is stirred at 80°C for 18 hr., then is poured on an ice/water mixture. The pH
is lowered to 2 using diluted HCI and the resulting precipitate is collected by filtration. The solid
is then suspended in ethanol and 6N HCl is added. After 18 hr at room temperature, the desired

product is collected by filtration.

20 - Example 8
3S) 7-[Trans-3-amino-4-(2-hydroxyethyl)-piperidine-1-yl]-9-fluoro-2,3-dihydro-3-methyl-
7-0x0-7H-pyrido[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid hydrochloride.

58



FCOOH | NNH2, HO 10 A procedure simlar to Exanples 8 and 9 above is
used using 9, 10-di fl uoro-2, 3-di hydro- 3- net hyl -

7- oxo- THW9 n/akapdl, 2, 3- de] - 1, 4- benzoxazi ne- 6- car boxyl i ¢ acpdr/iRvesss2sor C)
and Trans 4-(2- fluoro-ethyl)-3-tertbutoxycarbonyl am no-pi peridi ne
(Precursor H as the starting materials. The procedure utilizes the sane
reaction conditions and nolar ratio of reactants as Exanples 7 and 8.
Exanpl e 10 15 (39S

7- (Trans- 3- am no- 4- et hyl - pi peri dine-1-yl)-5, 6, 8-tiuoro-9-cycl opropyl -1, 3, 4,
9- tetrahydroisothiazol o[ 5, 4- b] quin I|ne 3 4- 8ﬂ FOON S NHZ ,HC
5,6,7, 8-tetrafluoro-9-cycl opropyl -1, et T ahydr oi sot hi azol o [5,4-b]
qU|noI|ne 3,4-dione (Precursor DL (0l064 is suspended in

di met hyl f ormani de (DVF) (1 ni) afd tiran ,3 tert 20

but oxycar bonyl ani no- 4- et hylgpiNperigr ne ¢ \Epgqursor F) (0.048 g) and then
triethylamne (0.05 59 WO 02/481 PCT/ US01/ 48532 nl) are added. The
reaction is stirred at 50C for 6 hr? The mi xture H€l concentrated under
vacuum apd th r eSi r :
col | ect e roce mmﬂ%r{ﬁg%%né\%?%g&%f%ﬁ%?s %ﬁ%c&gg@ﬁ %daﬁ%(ﬂ%?%; - O)If)? ops of
12N HdA aampﬁmdadz Biel- 1 hbersospmesicatboidic stidr(Peetufsor C)lad Hirang t4- (201®dr013he

desired s col ed b 1 3S
7-[Tr ans MW&L%%}?“:W@& ‘rli’y‘i“%mep?%ref'i“&o%e 1a‘§%} §ta%mg Qtelﬁl lior 6°9- cycl
opr opy - prockddke AtikiRE RRYEE &b&ﬂlhbﬂtﬁﬂn@ bl ol i ofabdcratsds Exahpdn® F O O F /

NH N N HO NHZ A procedure sinil%[ to %fanple 10 above is used using
5,6,7,8 tetrafl uoro-9-cycl opropyl =

(3S) 7-[Trans-3-amino-4-(2- ﬂuoroethyl)-plperidine-1-yl]-9-fluoro-2,3-dihydro-3-methy1-7-

oxo-7H-pyrido[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid hydrochloride.
(0]
F COOH

N
N
NH,

10 A procedure similar to Examples 8 and 9 above is used using 9,10-difluoro-2,3-dihydro-3-methyl-

, HCl

7-0x0-TH-pyrido[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid (Precursor C) and Trans 4-(2-
fluoro-ethyl)-3-tertbutoxycarbonylamino-piperidine (Precursor H) as the starting materials. The
procedure utilizes the same reaction conditions and molar ratio of reactants as Examples 7 and 8.
Example 10
15 (3S)7 -(Trans-3-an1ino-4-ethyl-piperidine-1-yl)-5,6,8-trifluoro-9-cyclopr0pyl-1,3,4,9-
tetrahydroisothiazolo[5,4-b]quinoline-3,4-dione

,HCl
5,6,7,8—tetraﬂuoro—9-cyclopropy1—1,3,4,9-tetrahydroisothiazolo[5,4—b]quinoline—3,4-dione
(Precursor D) (0.067 g) is suspended in dimethylformamide (DMF) (1 mL) and trans,3-tert-

20  butoxycarbonylamino-4-ethyl-piperidine (Precursor F) (0.048 g) and then triethylamine (0.05
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10 tetrahydroisot hi azol o[ 5, 4- b] qui nol i ne-3, 4-di one (Precursor D) and Trans
4- (2- hydroxy-ethyl)-3 tertbutoxycarbonyl am no-pi peridine (Precursor G as
the startweg2maseri als. The procedure utilizes the sane PERUBIIOLS32
conditions and nolar ratio of reactants as Exanple 10. Exanple 12 (39)

7-[ Trans- 3-am no-4-(2-fl uoroethyl)-piperidine-1-yl]-5,6,8-trifluoro-9-cyclo
propyl - 15 1, 3, 4, 9-tetrahydroi sot hi azol o[ 5, 4- b] qui nol i ne-3,4-dione F O O |
/' I NH INSF[[~~ NH2 A procedure simlar to Exanples 10 and 11 above

is used using 5,6,.7,8-tetrafl uagro-9- r | - . .
%305 oo an gty Hieneidh of Siorat ST SRR 3Tt mirgwe i SPERIPSSIY and
Il)r ans 4;} (Vdcdulnd) @iidDthe @&tk Jis Bitﬂir@rb% BNty Thg blgapitzamsnfa&laitmmihvcumem(sm @dthr sor

as the starting naterials. e 20 ure utilizes the sane reaction
Ot 1 OFURB A G BOFo G (e dS 1 e b e G5 ushiviof & el RSl 1
60 VWO 02/1481 380RETTAEALABRSHct is collected by filtration.
8-[(3S)-trans-3-am no-4-ethyl -piperidine-1-yl]-1-cycl opropyl -7-fl uoro-9- net
hyl - 450x0- 4H qui nol i zi ne- 3- car boxyt;j(.ﬁnﬁgw di hydrochloride 0 COON N F gwe
Et hyl 8-[(3S)-trans-3-am no
4- et hyl - (3PS ITapne3-pmjria-4-(2-aydrpysthyPypiperidine biyd-5¢, §rivifipro-2-cylepropyl- 5
qui nol i zi — . LHt 1.0R. ofs Ehs
8-chl or o]lr)f%gct: gz[p gﬁ%ﬁﬁi‘%@ég’?é)?%dl{r?r@tnﬁfl’ﬁ%nﬁéo 4H qui nol i zi ne- 3-
carboxyl ate (precursor E) (40 ng), trans§ § 0
3-tert-but oxycarbonyl am no- 4- et hyl - pifpers qr ecursor F) (0.124 mmol)
and Et3N (0.034 nL) in DM (2 nL) is st @m tenperature for 3
days. The solvent is evaporated u p pr@ésure. The residue is
di ssolved in 10 CH2C12, washed with Q. solution, dried over
anhydrous MgSO4 and evapor %%m\o e @esi&d product .

NH,

A procedure similar to Example 10 above is used using 5,6,7,8-tetrafluoro-9-cyclopropyl-1,3.4.9-

10 tetrahydroisothiazolo[5,4-b]quinoline-3,4-dione (Precursor D) and Trans 4-(2-hydroxy-ethyl)-3-
tertbutoxycarbonylamino-piperidine (Precursor G) as the starting materials. The procedure
utilizes the same reaction conditions and molar ratio of reactants as Example 10.

Example 12
(3S) 7-[Trans-3-amino-4-(2-fluoroethyl)-piperidine-1-yl]-5,6,8-trifluoro-9-cyclopropyl-
15  1,3,4,9-tetrahydroisothiazolo[5,4-b]quinoline-3,4-dione

A procedure similar to Examples 10 and 11 above is used using 5,6,7,8-tetrafluoro-9-cyclopropyl-
1,3,4,9-tetrahydroisothiazolo[5,4-b]quinoline-3,4-dione (Precursor D) and Trans 4-(2-fluoro-
ethyl)-3-tertbutoxycarbonylamino-piperidine (Precursor H) as the starting materials. The
20  procedure utilizes the same reaction conditions and molar ratio of reactants as Examples 10 and
11.
Example 13
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8-F(3S)-trans-3- t-butoxycarbonyl am no

-4-et hyl - pi peridine-1-yll-1-cycl opropyl -7-fl uoro-9-

met hyl - 4vos02/44#3gjui nol i zi ne- 3-carboxylic acid A sol uti on PET/ESHY48532
8-[(3S)-trans- 3-t-but oxycarbonyl am no- 4- et hyl - pi peridine-1-yll-1- 15

cycl opropyl - 7-f 1 uor o- 9- net hyl - 4- oxo- 4H- qui nol i zi ne- 3-car boxyl ate (62 np)
and 16% NaOH (0.15) in EtOH (2 nlL) is stirred at roomtenperature for 6
hr. The m xture is partitioned between CH2C1l2 and 0.1 N HCl sol ution. The

organic | i S separ ate nd the ag us .Layer, | extract Wi CH2C12
tw ce. Tt?xi}l{lsér"r’iﬁ“ﬁg@%é'??r“af Yo Piert H}ela]eﬂ?g\%?lolﬁﬁﬁv r'@ﬁ%ro%’gfﬁyg%axo%@épor at ed
to af f or qufildlifbe-dcarboxelid £ iy drdchldkide cr ude product (40 ng) is purified by

20 preparative HPLC using a CH3CN- H20- TFA syétemto elute the col um and
the product is obtained by concentration offfthe fraction. 8

[ (3S)-trans- 3-am no-4- et hyl - pi peri gi_ne- COOH

1-1-cycl opropyl - 7-fl uor o- 9- et hyl - 4- nol i zi ne- 3-carboxylic acid
di hydrochloride 8-[(3S)-t @gﬁs-S- t-bu yl am no
-4-ethyl -pi peridine-1-yll-P-¢yelo ro-9- 25

p
met hyl - 4- oxo- 4H qui nol i zi ne- 3-{carb xy?/i
treated with conc. HO (&5 r 10M#in,
under reduced pressure to afford the title
PCT/ US01/ 48532 Exanpl e 14
8-[(35)-t B33 hhrans-3 anir AP ev Al |- O YO 18 \ gL Y1 56 py|_7_
fluora@- 9-%11{1;%3%4_3_4&%%?34# qui nol i zi ne- 3-carboxylic acid di hydrochloride 0
COCH NF qgMWe procedure simlar to Exanple 13 above is used, using
Et hyl 8- cHt ors@lqtm@ycq’fopﬁ&pfyl -8z orpd reyelopropyl-7-fluoro-9-methyl-4-oxo-4H-quinolizine-3-
met hyl - 4- 010z Abt AlireQlrkd 1§ 316 3hBOXWRt 8.ekPhg nyfmifd4leth eridi
4-(2- hydrpxy-%t ﬁy %J te%bﬁt oxy@ér bonyl am no{;}g:’c%géi di ngtm(ﬂ-Pr tha:%?srglﬁneG) as
t he st ar t(pregursat Ey (0all2¢ mimi¢lpandrBseNe(hf13¢ mlddn DME (2elg) ip piredpfrEoopdgrepsraipre

condi ti Or}%r ?ncﬁilysr.m ll“ﬁé scr)l%r{t s %\f/apgﬁ?eﬁtlﬁﬁérsrea&ce@ﬁmg e B IR QistAved in

10  CH,Cl,, washed with 0.1 M HCI solution, dried over anhydrous MgSO, and evaporated to give

(27 mg, 0.055 nmmol) is
The vol atil es are evaporated
npound. 61 WD 02/ 48138

QD2 bl LS '1‘"

desired product.

8-1(3S)-trans-3- t-butoxycarbonylamino ___-4-ethyl-piperidine-1-y1]-1-cyclopropyl-7-fluoro-9-

methyl-4-oxo-4H-quinolizine-3-carboxylic acid

A solution of Bthyl 8-[(3S)-trans-3-t-butoxycarbonylamino-4-ethyl-piperidine-1-ylj-1-
15  cyclopropyl-7-fluoro-9-methyl-4-oxo-4H-quinolizine-3-carboxylate (62 mg) and 16% NaOH

(0.15) in EtOH (2 mL) is stirred at room temperature for 6 hr. The mixture is partitioned between

CH,Cl, and 0.1 N HCI solution. The organic layer is separated and the aqueous Layer is

extracted with CH,Cl, twice. The combined extracts are dried over anhydrous MgSO4 and

evaporated to afford 60 mg of a yellow solid. The crude product (40 mg) is purified by
20 preparative HPLC using a CH;CN-H.O-TFA system to elute the column and the product is

obtained by concentration of the fraction.

8-[(3S)-trans-3-amino-4-ethyl-piperidine-1-yl11-1-cyclopropyl-7 -fluoro-9-methyl-4-oxo-4H-

quinolizine-3-carboxylic acid dihydrochloride
8-[(3S)-trans-3-  t-butoxycarbonylamino -4-ethyl-piperidine-1-y1]-1-cyclopropyl-7-fluoro-9-
25  methyl-4-oxo-4H-quinolizine-3-carboxylic acid (27 mg, 0.055 mmol) is treated with conc. HCl

(0.5 mL) for 10 min. The volatiles are evaporated under reduced pressure to afford the title

compound.
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8-[(3S)-trans-3-am no-4-(2-fluoro-ethyl)-piperidine-1-yl]-1-cyclopropyl-7-f

| uor o- 9- net hyl - 4- oxo-4H- qui nol i zi ne- 3-carboxylic acid di hydrochloride O
gNNN  CO®RO 0t#181B8 , F N 15 A procedure simlar to Exanpl e RGT/aBoiv48532s used,

usi ng Et hyl 8-chl oro-1I-cycl opropyl -7-fl uoro-9-

riiethyl -4-oxo-4H quinoli zi ne-3-carboxyl ate (Precursor E) and Trans

4-(2-fluoro-ethyl)-3- tertbutoxycarbonyl am no-pi peridi ne (Precursor H) as

the starting materials. The procedure 20 utilizes the sane reaction
conditions and nolar ratio of reactant s ;gi! Exanple 13. VII. Exanples -

Conmposi tions and Methods of Use 62 8138 PCT/ US01/ 48532

f ol | ow N@-[ii38)-transiF-amimoex@ipldesky:ethylspipatidiné-hgllcocphprépybidlvana9ret hods of
use of the resent i nvept.i on. anpl e, 1 t ghl et composition for oral
admi ni st rlﬁ‘ftpgh‘?‘”ﬁ’é Jelsikn] z‘Pﬁgfﬂ'géﬁrY@saéﬁ‘ﬁ?ﬁfgﬂ’??%éﬁ is made 5 conprising:

Conmponent Anmpount Conpound of Exanple 1 150 ng Lactose 120 ngy
Starch 70 ng 10 Talc 4 ng Magnesium St earate

structure according to Forrmula (I) are used wijth substantially simlar
results. Exanple 17 15 A capsul e confai ni 2 cgorcti ve for oral
adm ni stration, according to the prese Z8 on, is made conpri sing:

Conponent Amount (%W w) Corﬂ:;lgund of

HO

The

Mai ze

% Hydr ous Lact ose 43%

A procedure similar to Example 13 above is used, using Ethyl 8-chloro-1-cyclopropyl-7-fluoro-9-

methyl-4-oxo-4H-quinolizine-3-carboxylate (Precursor E) and Trans 4-(2-hydroxy-ethyl)-3-

tertbutoxycarbonylamino-piperidine (Precursor G) as the starting materials. The procedure

10  utilizes the same reaction conditions and molar ratio of reactants as Example 13.

Example 15

8-[(3S)-trans-3-amino-4-(2-fluoro-ethyl)-piperidine-1-yl]-1-cyclopropyl-7 -ﬂuoro-é-methyl-

4-oxo0-4H-quinolizine-3-carboxylic acid dihydrochloride

0
F NN COOH
N
Me

15

A procedure similar to Example 13 above is used, using Ethyl 8-chloro-1-cyclopropyl-7-fluoro-9-

miethyl-4-oxo-4H-quinolizine-3-carboxylate (Precursor E) and Trans 4-(2-fluoro-ethyl)-3-

tertbutoxycarbonylamino-piperidine (Precursor H) as the starting materials. The procedure

20 utilizes the same reaction conditions and molar ratio of reactants as Example 13.

VII. Examples - Compositions and Methods of Use
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20 Mcrocrystalline Cellul ose 33% Crosspovidone 3.3% Magnesi um Stearate
5.7% Ot her conpounds having a structure according to Fornula (1) are used
with subsvantisaBsy simlar results. 25 Exanple 18 A sal i PEF/D&GIREB532

conposi tion for ocular admnistration, according to the present invention,
is made conprising: Conponent Anpunt (%W w) Conpound of Exanple 7 10% 30
Sal i ne 90% O her conpounds having a structure according to Formula (1) are
used with substantially sinilar results. Exanple 19 63 MD 02/ 48138

PCT/ USO1/ 485
accor di ng t Oaf}ﬁefplgc}vgg%ﬁ(? lrﬁlvllel% f: rﬂﬁ)?es 11iusg Jl%rcomﬁp 1ons 9158 (Edrs%% {IS%Q)'f the

Conposi t ippdsefttavehtign. Conpound of Exanple 10 0.20 5 Benzalkonlunlchlorlde
0.02 EDTA 0.05 dycerin 2.0 PEG:é450 ZEE Aromatics 0.075 10 Purified
water g.s. Qther conpounds having & re according to Fornmula (I) are
used W th subsA amlet 8brhpositidh Mrloadl al@mistrtion, eamdigao 2 piesentriahddn, drmaler osol
conposition, according to the present invention, is nade conprising: 15
ConpoRent CEBHTBEI ti on (% w v) Conpound of Exanple 14 5.0 Ascorbic acid 0.1

Component Amount

Compound of Example 1 150 mg
Lactose 120 mg
Maize Starch 70 mg

10  Talc 4 mg
Magnesium Stearate 1 mg

Other compounds having a structure according to Formula (I) are used with substantially

similar results.
Example 17
15 A capsule containing 200 mg of active for oral administration, according to the present
invention, is made comprising:
Component Amount (%w/w)
Compound of Example 4 15%
Hydrous Lactose 43%
20  Microcrystalline Cellulose 33%
Crosspovidone 3.3%
Magnesium Stearate 5.7%
Othpr compounds having a structure according to Formula (I) are used with substantially
similar results.
25 Example 18

A saline-based composition for ocular administration, according to the present invention,

is made comprising:

Component Amount (%w/w)
Compound of Example 7 10%
30  Saline 90%

Other compounds having a structure according to Formula (I) are used with substantially

similar results.

Example 19
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Ment hol 0.1 Sodium Saccharin 0.2 20 Propellant (F12, F114) q.s. Qher
conpounds having a structure according to Fornmula (1) are used with

subst ant ivab by48138 mi | ar results. Exanple 21 A topical opthRrCTMUSOIEBRFROSI ti ON,
according to the present invention, is made conprising: 25 Conponent
Conmposition (% w v) Conpound of Exanple 15 0.10 Benzal koni um chl oride 0.01
EDTA 0.05 Hydroxyethylcellulose 0.5 30 Acetic acid 0.20 Sodium

nmet abi sulfite 0.10 Sodiumchloride (0.9% g.s. 64 WO 02/48138

PCT/ US01/ 48532, ; Fn:a%%li%gﬁ%%%oﬂ ééa!lr Rifhiflis %gﬂ?@%ﬁﬁgg&%%&%&t bRefRp a (1)

are used w th subsi Sim: resu anti m crobi al
conposi t imade tamprjséngent er al adm ni stration, according to this invention, is

5 made conpri si ng: nponent Anount Conpou 0ofos. a IWV12 30 nmg/ nmL
exci pi ent  EXxci ~ 10 50 mm phosphat e buf er with lecithin

0.48% cardagpowiedfBxh@piellol ose 0.53 povi done 0.50 omst hyl paraben 0. 11
propyl paraben 0.0 5 The above ingredients are mxed, formng a
suspensi %f’nz P“(S‘}(‘g}\]}‘ﬁfagly 2.0 nL of the suspension ‘s systenmically
adm ni stegrgy via intranuscul ar injection, to a humas subject suffering
froma lower respiratory tract infection, with Strezpt ococcus pneunoni ae
present . GlH§eEndosage is 0

PEG 1450 2.0
Aromatics 0.075
10  Purified water g-s.

Other compounds having a structure according to Formula (I) are used with substantially

similar results.
Example 20

An inhalation aerosol composition, according to the present invention, is made comprising:
15 Component Composition (% w/v)

Compound of Example 14 5.0

Ascorbic acid : 0.1

Menthol 0.1

Sodium Saccharin 0.2
20  Propellant (F12, F114) q.s.

Other compounds having a structure according to Formula (I) are used with substantially
similar results.
Example 21

A topical opthalmic composition, according to the present invention, is made conprising:

25 Component Composition (% w/v)
Compound of Example 15 0.10

Benzalkonium chloride 0.01

EDTA 0.05

Hydroxyethylcellulose 0.5
30  Acetic acid 0.20

Sodium metabisulfite 0.10

Sodium chloride (0.9%) q.s.
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repeated twice daily, for approximately 14 days. After 4 days, synptons of
t he di sease subside, indicating that the pathogen has been substantially
er adi cat edo 0188 conpounds having a 20 structure accor drayusa/48632nul a (1)
are used with substantially simlar results. Exanple 23 An enteric coated
antim crobial conposition for oral adm nistration, according to this
invention, is made conprising the follow ng core tablet: Conponent Anopunt
(my) 25 Conpound of Exanple 5 350.0 Maltodextrine 30.0 Magnesium

Stearate 5.0 r Lyl | Qi i de
2.5 30 Povi don(?a41 fgﬁlp%%tg?é%dn%oanseqﬁ Ju}éaargg&%ég? I nt(g%éed]%hﬁi %ﬁtir}]!s%{&#glﬁx
Conpr esseinilaaliseltss are formed, using tabletting methods known in the art.
The tablet is then coated with a suspens of nethacrylic

aci d/ methacrylic acid ester pol yrreriﬁli%—f"jsggr opanol / acet one. A human

subj ect, havi Agaminiedobial ompo&Stidi¥od gdrdiddr3BadRGiTiAtkiE01,/ #4853 Rg td thzdhventidredst | on
wth IESCheI’I chia.coli present, is orally admnistered two of the tablets,
everydg WRSGFEIPHSHE 4 days. Synptons of the disease then subsi de,

i ndi cating substantial eradication of the pathogen. O her conpounds havi ng

a structure according to Formula (I) are used with substantially simlar
Compone Amqiat,

results. 5 All nces described herein are y incorporated by
referencet;on%hﬁcpof@(%bﬁqbar enmbodi nent s of the3gﬁky1ﬁ1§'§;xd11ﬁy[ﬁntl on have been
descri bed, will be obvious to those skilled in the art that various
changes and n&ﬁmétl ons of the subject invention can be nmade w t hout
depar{gi NGof fu@Fhds ggatépdffelrngnﬂf@p@lﬂgea{mﬁ he inventiquggdt is intended to
cover, 10 in'th ended clains, all such nodifications that are within

t he scopecaduroxyrmtbqu‘—qﬂvbm. on. 66 WO 02/48138 PCT/ US17%48532 WHAT |'S CLAI MED
1S 1. Ap%g{aggémd having a structure according to fpsggrula (1) RS O O

methyl paraben 0.11
propyl paraben 0.011
15 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

repeated twice daily, for approximately 14 days. After 4 days, symptoms of the disease subside,
indicating that the pathogen has been substantially eradicated. Other compounds having a

20  structure according to Formula (I) are used with substantially similar results.

Example 23
An enteric coated antimicrobial composition for oral administration, according to this

invention, is made comprising the following core tablet:

Component Amount (mg)
25  Compound of Example 5 350.0
Maltodextrine 30.0 .
Magnesium Stearate 5.0
Microcrystalline Cellulose 100.0
Colloidal Silicon Dioxide 2.5
30 Povidone 12.5

The components are admixed into a bulk mixture. Compressed tablets are formed, using
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
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6 RXI RB Roal NAL YR b RN RO Ry, (I) wherein: (A (1) A is
selected from-N and -C(R8)-, where R8 is selected from hydrogen, halo, C
to aboutw@62/ed1Boxy, C to about C6 al kylthio, C to abourcO&sal4syi2, C to
about C6 al kene and al kyne; (2) (a) X is selected from-C and -N, where
(1) if Xis -C, ais a double bond and b is a single bond, and (ii) if X
is -N, ais asingle bond and b is a double bond; and (b) Y is selected
from-N(R)- and -C(R )-; (c) provided that Yis N(R) only if Xis -C and

Yis -C - . V] 7S =N | lﬁ%@fnﬁ r 0
cycl oal k?%1 ,lt ‘ége%“%v% sdigc t@eéggile(l:ﬁ#c#é ‘i?@f,a g::t]fécgl %ooﬁ%%bgfgk%?p%
about C6 habisefoe4 days6 Symptoms efithadigéasathen subsideveurietiagisubktantiat eradigdtion pfhe R2 i s
hydrogen;_ (5) R3 is selecte rom hydr agen_ and. hydr X 51 ect ed
f?/om %ydrpélg'(g%e,n' h@&ﬁe x%?mpgﬁ?%of‘avh“§| %?lsgrt'fo[ eoacggrolﬁllgy@%a%%ﬁ( 63 é@ t %)e% gﬁ%ut C6
al kene- andbstintitity @daiattreduis.al koxy; (7) R6 is selected fromfluoro and
chloro; (8 R is -QC(Rul)(Rll")(R1I"™), where Qis selected from-S-, -0-
and -é(RlZ)(RlZ' )-, where R12 and RL1T are each independently selected from
hyldr ogeg ?nd f%l&%f@énc@hﬁfs\ﬁéb@&ﬂmeiﬁiagdhﬁrewjiﬁhcapgiated&yeefaaﬁﬂ&. i ndependent | yI
sel ecte rom _hydr ogen roxy an al 0; .and . where 1l a Rl al so
both be nil, s ’rl\e]'t’q?ité‘tﬂaée erbmentsefibe § JeFthY?BHOert}@[V@\B%eH sr?é‘p’%r ggvslégf?%/ve
car bon at@iRus &hdAOs8RL A8 1R REat A RNE KB5S 2nd (DYifibRioan of tROsubft€in e bn
i ndependent|y selected from hydrogen and C to about C15 al kﬁ’cf

can be made without departing from the spirit and scope of the invention. If is mterided to cover,

10  in the appended claims, all such modifications that are within the scope of this invention.
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or RO and R9, join to forma heterocyclic ring containing the nitrogen atom
to which they are bonded; and (10) R10 represents the noieties on the

pi peri di meOpugy3ot her than R7 and - NROR9', where each R1BCT@Som@geendent|y
sel ected from hydrogen, C to about C6 alkyl and fluoro; or (B) if A is
-C(R$)-, Xis -G and Yis -N(RLl)-, then R$ and Rl can join to forma

6- menbered heterocyclic ring, where R2, R3, R5, R6, R7, R8, R9, R9, and
R10 are as described in (A); or (O if A is -C(R$)-, Xis -G and Yis
-N(R1) -, Wwh& %‘@E can join to forma nonocyclic or bicyclic

het er ocycl'i c%rllgzn%é“, ?rzlg' R3, R5, R6, R7, R3, R9, R9' and Rl10 are as
described in (A); or (D if A is -C(R$)-, Xis -C and Yis -N(Rl)-, then
R2 and can j,0i for - cloal kyl that is

Subst 1 uted wi b haBLL iR RRL R SRR 0 Y e Ro. Re' and
R10 are as described in (A); or an opti’cal Qi somer, di astereomer or

enanti oner thereof; a pharmaceuti ﬁ'nal | yl- accgptaljl e salt, hydrate, or

bi ohydrol yzabl e ester, am de or i 7 2R3A conpound of Caimil
wherein: (A) R is selected RIOM C3 {to & Qutl C6 cycl oal kyl, C3 to about C6
het erocycl oal kyl, C to abou 1 rtO about C4 al kene; (B) R3

i s hydroxy; (C R5 is selecte rgm hydr ogen, hydroxy, chloro, brono,

am no, nethyl, rnonofl uoro di fl uoronethyl and trifluoronmethyl; (D)
R7 is selected from net hoxy, thiionethoxy and ethyl. (E) RO and RO, are each
i ndependently sel ected from hy?Nggen and nethyl. 3. A compound of Cdaiml
or 2 wherein: (A R is sel &f edrf'r om cycl opropyl ypymet hyl, ethyl, t-butyl,
4- hydr oxyphenyl and 2, 4- difluorophenyl; (B) R7 is ethyl; (C RO and R9
are bot h Wseimgen; 68 WO 02/ 48138 PCT/ US01/ 48532 (D) each R10 is hydrogen;

and (A) (1) Alis selected from -N- and -C(R®)-, where R® is selected from hydrogen, halo, C to

about Cg alkoxy, Cj to about Cg alkylthio, Cj to about Cg alkyl, Cq to about Cg
alkene and alkyne;

(2) (a) X is selected from -C- and -N-, where (i) if X is -C~, 2 is a double bond and b is

a single bond, and (ii) if X is -N-, a is a single bond and b is a double bond; and
(b) Y is selected from -N(R')- and -CR")-;
(c) provided that Y is N(R") only if X is -C- and Y is -CR"Y- only if X is -N-;

(3) R'is selected from C3 to about Cg cycloalkyl, Cs to about Cg heterocycloalkyl, Cq
to about Cg alkyl, C1 to about Cg alkene, a 6-membered aryl and a 6;membered
heteroaryl,

(4) R®is hydrogen;

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

(6) R’ is selected from hydrogen, hydroxy, amino, halo, Cj to about Cg alkyl, Cy to
about Cg alkene-and Cq to about Cg alkoxy;

@) R is selected from fluoro and chloro;

®) Ris -Q-CRMHRMIR™), where Q is selected from -S-, -O- and -CR*)(R™)-, where
R'? and R™ are each independently selected from hydrogen and fluoro; where R, RY
and R'!" are each independently selected from hydrogen, hydroxy and halo; and where
R" and R' may also both be nil, such that a double bond is formed between the

respective carbon atoms;

67



(E) each of R11, RilIl and Rill, is hydrogen. 4. A conpound having a
structure according to Fornmula (I1) RS OO R6 CH ANRL NH2 (I1)

wher ei n: W@\p2/4su38 Al i s selected from-N and -C(R$)- wher BCRB8SII48S2 ect ed
from hydrogen, halo, O to about C6 al koxy, O to about C6 al kylthio, C
to about C6 alkyl, O to about C6 alkene and C1 to about C6 al kyne; (2) R1
is selected from C3 to about C6 cycl oal kyI C4 to about C6

het er ocycl oal kyl , to about C6 al kyl, to about C6 al kene

ﬁlygf 23@2?}33#%&3@ afRna A Bty Sﬁﬁ%ﬁ%( ke g “ECip L

al kene- an

chloro; and (7) ngg%d g%ﬁ%ﬁf@%ﬁ%&ﬁn %&ﬁ iﬂ{serrgg%gglé;d %(E}P %O?’?)}%h- S
-0- and - C(R12) ( Rh¢¥ are bonghdsraed R12 and RIT are each independently sel ect ed

from hydrogen bl Uo ¢ ent I
sel ected from@@?ﬁ resglﬁsyémmeuesan f’n Ipcﬁemélﬁ?jg erhgr th %@C%ﬁ %% Y

both be nil, suc heat]lan° 1amdepdnﬂ@1tlp@elebteds&dnmhyrbﬁgeb,e@y\wbouﬂ@ alkﬂsxpéﬂmra;e
carbon atons; or (B) R8 and Rl join to forma 6-nmenbered heterocyclic ring,
where R5, R6 and ®7 are as described in part (A); or an optical isoner,

di ast er eonmeyp)0ks ANARERHIBEL lst@earnaqf is -N(Rl)a (RAPETHRE RU LBl (5 1REGADRaRbEea Sal t,
hydrate, or biohydrol yzabl e ester ereof. 5. A conpound of

Caim4 wher ebeferogyjic Ang,jveherey RB) R, Pé,sR v@g B%gﬁggétﬁnla@ws deotb4g88Y); o B) RS
and Rl do n?(tl) JﬂDAlris t—@(Rﬁ)Q,r)m —C6 W’%QN%@)D%‘?ROMM c%nEdnli‘Q) form a monocyclic
or bicyclic heterocyclic ring, where R R, RE, R7, R®, R, R” and R'° are as described in
(A); or
(D) if Alis -C(R®)-, X is -C- and Y is -N(R")-, then R* and R® can join to form a 5-membered
heterocycloalkyl that is substituted with a carbonyl moiety, where RL R RS R, RE R,
R” and R" are as described in (A);
or an optical isomer, diastereomer or enantiomer thereof; a pharmaceutically-acceptable salt,

hydrate, or biohydrolyzable ester, amide or imide thereof.

2. A compound of Claim 1
wherein:
(A)R! is selected from C3 to about Cg cycloalkyl, C3 to about Cg heterocycloalkyl, Cq to
about Cy4 alkyl and C; to about Cy4 alkene;
(B) R? is hydroxy;
(C) R’ is selected from hydrogen, hydroxy, chloro, bromo, amino, methyl, monofluoromethyl,
difluoromethyl and trifluoromethyl;
(D) R’ is selected from methoxy, thiomethoxy and ethyl.
(E) R’ and R” are each independently selected from hydrogen and methyl.

3. A compound of Claim 1 or 2
wherein:
(A)R' is selected from cyclopropyl, methyl, ethyl, t-butyl, 4-hydroxyphenyl and 2,4-
difluorophenyl;
(B) R’ is ethyl;
(C) R’ and R? are both hydrogen;
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(C Rl is selected fromcyclopropyl, nmethyl, ethyl, t-butyl,

4- hydr oxyphenyl and 2, 4- difluorophenyl; (D) R5 is selected from hydrogen,
hydr oxy, ve@Gbo#si38 brono, am no, nethyl, nonofl uoronet hyl , pdiUBustssszet hyl
and trifluoronethyl; (E) R6 is fluoro; and (F) R7 is selected from net hoxy,
t hi omet hoxy and ethyl; R7 is preferably ethyl. 6. A conpound having a
structure according to Fornmula (I11) RSO0 R6 NOH NR8B R R~ NH2 (II1I)
wherein: (A (1) R8 is selected fromhydrogen, halo, O to about C6 al koxy,
Cd to about %%k%119n> to about C6 alkyl, O to about C6 al kene and
a to about S is selected fron1C3 to about C6 cycl oal kyl,
C4 to about (E}&aﬁﬁdfalbwlcmallkydhydfdgeﬁo about C6 alkyl, d to about C6

al kene, a 6-nenbered aryl and a 6-nenbered heteroaryl (5) R5 is selected
from hydrogen, hydroxy, am no, halo, G to about C6 aIkyI G to about C6
al kene-and C A eonylvand hdsingal deatyre a¢dydikitoPernadd @Dt ed fromfluoro and
chloro; R7 11 ' 11" ' 12' (7) Rs -QQg R (R11)(R ), where Qis selected
from-S-, -0- and -C(R12) (R ) - wher eft ; il R12' are each independently
sel ected from hydrogen and fluordf S and R11" are each

i ndependent|y sel ected from hydroge hal o; and where R1' and
R12 may al so both be nil, such e bond is forned the respective

GO\LLD

carbon atoms; or an optical igoner, dAastqreoner or enantioner thereof, or
a pharmaceuti cal | y-accept abj? t, hydr&te, or biohydrolyzable ester,
am de or imde thereof. 7. A co ound of daim6 70

ay

wherein:
(A) (1) Alis selected from -N- and -C(R®)- where R® is selected from hydrogen, halo, Cj to

about Cg alkoxy, C to about Cg alkylthio, Cq to about Cg alkyl, Cy to about Cg
alkene and Cq to about Cq alkyne;

(2) R'is selected from C3 to about Cg cycloalkyl, C4 to about Cg heterocycloalkyl, C1
to about Cg alkyl, Cy to about Cg alkene, a 6-membered aryl and a 6-membered
heteroaryl;

(5) R’ is selected from hydrogen, hydroxy, amino, halo, Cq to about Cg alkyl, Cq to
about Cg alkene-and C to about Cg alkoxy;

(6) R®is selected from fluoro and chloro; and

7 R is -Q-CRMBRYYRY, where Q is selected from -S-, -O- and -CR™*)(R'™)-, where
R and R'? are each independently selected from hydrogen and fluoro; where RY, RY
and R*” are each independently selected from hydrogen, hydroxy and halo; and where
R!! and R™ may also both be nil, such that a double bond is formed between the
respective carbon atoms; or

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

salt, hydrate, or biohydrolyzable ester, amide or imide thereof.

5. A compound of Claim 4
wherein:
A) Alis-CR%-
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WO 02/ 48138 PCT/ US01/ 48532 wherein (A) Rl is selected fromcycl opropyl,
nmet hyl, ethyl, t-butyl, 4-hydroxyphenyl and 2,4- difluorophenyl; (B) R5 is
sel ect ed Wwo omid1ggir ogen, hydroxy, chloro, brono, am no, nmeP@YPUS01/48532

nonof | uoronmet hyl, difluoronmethyl and trifluoronmethyl; (C R6 is fluoro;
(D) R7 is selected from methoxy, thionmethoxy and ethyl, preferably R7 is
ethyl. 8. A nethod of using a conpound having a structure according to
Formula (IV): HNO NO HRILI3 (IV) wherein RL3 is selected from nethyl,

fluoro, and dpOX Vi1 f q?lg d having a structure
accordi ng t 1Jé'%o?rru R(dlra &JQW%%?Q% %&%@ro&iﬁﬁ?ﬁ% Y R2 gR9 IM R9, m
wherei n: (ACY 1R' M sélectslefremt edlopropyh nithyhnethyl C-ReyL 4-wideoxgphrayli mdsafect ed
f rom hydr ogen, Hﬁlluf? I%lto about C6 al koxy, O to about C6 alkylthio, d
to about C6 alk ‘EP 0" about C6 al kene and al kyne; (2) (a) X is selected
fr ornI C- andDy NR whesetecieil) fioh Xhydsoge®- |, hydrdxy, achderabl eromondaraing bngthyl, a

singl e bond, an bond and b is a double
bond; and (b) o}(lésﬂu)gren{etlﬁéél upgﬁeﬁﬁll(%%tﬁﬂ%h@ﬂé@ )-; (c) provided that Y
is N(R) onl ¥E) f R&siflsoroCandand Y is -C(R )- only if Xis -N; 71

(F) R’is selected from methoxy, thiomethoxy and ethyl; R’ is preferably ethyl.

6. A compound having a structure according to Formula (IIT)

R 0 0
R6
Z "N oH
N X
R’ ¥R
NH, . i)
wherein:

(A) (D) R® is selected from hydrogen, halo, Cj to about Cg alkoxy, Cj to about Cg
alkylthio, Cj to about Cg alkyl, C1 to about Cg alkene and Cy to about Cg alkyne;

(2) Ris selected from C3 to about Cg cycloalkyl, C, to about Cg heterocycloalkyl, Cy
to about Cg alkyl, C; to about Cg alkene, a 6-membered aryl and a 6-membered
heteroaryl;

(5) R’ is selected from hydrogen, hydroxy, amino, halo, C1 to about Cg alkyl, C1 to
about Cg alkene-and Cj to about Cg alkoxy;

{6) RS is selected from fluoro and chloro;

7 R is -Q-CRHRMYR™Y), where Q is selected from -S-, -O- and -CR'*)(R')-, where
R" and R'? are each independently selected from hydrogen and fluoro; where R, RY
and R*” are each independently selected from hydrogen, hydroxy and halo; and where
R" and R'? may also both be nil, such that a double bond is formed the respective

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

salt, hydrate, or biohydrolyzable ester, amide or imide thereof.

7. A compound of Claim 6
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WO 02/ 48138 PCT/ US01/ 48532 (3) RlL is selected fromC3 to about C6
cycloal kyl, C4 to about C6 heterocycloalkyl, d to about C6 alkyl, C to
about Covabhky#sa3s a 6- nenbered aryl and a 6-nenbered het ePOBUROL/48632) R2 is
hydrogen; (5) R3 is selected from hydrogen and hydroxy; .(6) R5 is selected
from hydrogen, hydroxy, amno, halo, O to about C6 alkyl, O to about C6
al kene-and Cd to about C6 al koxy; (7) R6 is selected fromfluoro and
chloro; (8 R is -QC(RI1)(R"')(R 1), where Qis selected from-S-, -0-
and -C(RL(R12')-, where R12 and R12, are each independently selected from
hydr ogen an | uoro; where R11, Rir and R'" are each independently
sel ected fromRytr sdpsted frowdr exelopeonsll, hodtley], athel, Wihatyd 4-Rydrexseheyd andy2.41 so
both be nil, s r(}@gﬁ & double bond is formed between the respective
car bon atons; and R9' are each i ndependent|y sel ected from hydrogen
and O to abBHR’ iCekecetl ifpm hydwgerRbydnxy, Hdoroj kypmostamifia methyl, menefupegredthyd, ri ng
cont ai ni ng t he;.Al jch they are bonded; and (10) R10
represents thedlfrﬂrﬁoolg(ger?% salg&n‘%ﬁ%%r&ﬁl%%gfi dine ring other than R7 and - NROR9',
where each(GRS is Suirmdependent |y sel ected from hydrogen, C to about C6
al kyl and f X i R~ =1 L.S.cx is -N(R1l)-, then
R8 and R1 cgé?qjygf %el(%{)ed%?%nn* %hdgyh%%gg%g@nﬁg%%%g%§%@%ﬁﬁ; ﬁtgyi'Mer e R2, R3,
R5, R6, R7, R8, R9, RI9- and R10 are as described in (A; or (O if A is
-C(R8) -, IS - Y- 1S = . j Of o forma
rmnocycIiS():'( or ‘%.g’étyhg{‘]?E“Sh‘{és“e‘:r"oéggéﬁh?‘é‘“??%%f° %[rggor ?F@ﬂn%g?n;?, R8, R9, RO,
and R10 are as described in (A)}\*]i or (D if A is -C(R8)-, Xis -C and Y
is -N(R)-, then R2 and R3 cap”jo to porma 5-nmenbered heterocycl oal kyl
that is substituted with a calbonyl noi gty, e Rl, R5, R6, R, R8, R9,
R9, and R10 are as descri bed ~. 0 n ical isoner, diastereoner or
enanti oner thereof; a pharnmaceuti cal Iy-acc@ptable salt, hydrate, or
bi ohydrol yzabl e ester, am de or [im de thereof. 9. A pharnmaceuti cal
conposi tion conprising: (a) @ssafe and effectivea@;munt of a compound of
any of Clainms 1-7; and 72
wherein R* is selected from methyl, fluoro, and hydroxy;

in a process of making a compound having a structure according to Formula (I):
5

R O O
RS
Z X | R’
Rm > 1j\b 2
A Y R

N

R7

R’ ®
wherein:

(A) (1) Alis selected from -N- and -C(R®)-, where R® is selected from hydrogen, halo, Cj to
about Cg alkoxy, C1 to about Cg alkylthio, Cq to about Cg alkyl, C1 to about Cg
alkene and alkyne;

(2) (a) X is selected from -C- and -N-, where (i) if X is -C-, a is a double bond and b is
a single bond, and (ii) if X is -N-, @ is a single bond and b is a double bond; and
(b) Y is selected from -N(R")- and -CR")-;
(c) provided that Y is N(R®) only if X is -C- and Y is -C(R")- only if X is -N-;
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(3) R'is selected from C3 to about Cg cycloalkyl, C, to about Cg beterocycloalkyl, Cy
to about Cg alkyl, Cy to about C¢ alkene, a 6-membered aryl and a 6-membered
heteroaryl;

(4) R?is hydrogen;

(5) R?is selected from hydrogen and hydroxy;

(6) R is selected from hydrogen, hydroxy, amino, halo, C; to about Cg alkyl, Cq to
about Cg alkene-and C1 to about Cg alkoxy;

€] RS is selected from fluoro and chloro;

8) Ris -Q-CRMHR™MR™"), where Q is selected from -S-, -O- and -CR™)(R')-, where
R and R™ are each independently selected from hydrogen and fluoro; where RY, RY
and R"” are each independently selected from hydrogen, hydroxy and halo; and where
R and R may also both be nil, such that a double bond is formed between the
respective carbon atoms;

(9) R’and R” are each independently selected from hydrogen and Cj to about C1 5 alkyl,
1 15

or R’ and R” join to form a heterocyclic ring containing the nitrogen atom to which
they are bonded; and
(10) R™ represents the moieties on the piperidine ring other than R’ and -NR°R?, where

each R' is independently selected from hydrogen, Cq to about Cg alkyl and fluoro;

or

B) if Alis -CRY)-, X is -C- and Y is -N(R")-, then R® and R’ can join to form a 6-membered
heterocyclic ring, where R% R%, R%, R, R7, R®, R, R” and R"* are as described in (A); or

(C) if Alis -C(R®)-, X is -C- and Y is -N(R")-, then R' and R* can join to form a monocyclic
or bicyclic heterocyclic ring, where R®, R, RS, R, R®, R%, RY and R" are as described in
(A); or

(D) if Alis -C(RY)-, X is -C- and Y is -N(R")-, then R” and R’ can join to form a 5-membered
beterocycloalkyl that is substituted with a carbonyl moiety, where R, R RS, R, RE, R,
RY and R are as described in (A);

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

hydrate, or biohydrolyzable ester, amide or imide thereof.

0. A pharmaceutical composition comprising:

(a) a safe and effective amount of a compound of any of Claims 1-7; and
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(b) a pharmaceutically-acceptable excipient.

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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