WD 2004/ 014893 PCT/ US2003/ 022587 1 ANTI M CROBI AL QUI NOLONES, THEIR

COVPOSI TI ONS AND USES FI ELD OF THE | NVENTI ON The subject invention rel ates
to novel wuiiond/cr4ed3i al conpounds, their conpositions and®CTe063/023%S.
BACKGROUND The chemi cal and nedical literature describes conpounds that
are said to be antimcrobial, i.e., capable of destroying or suppressing
the growmh or reproduction of mcroorganisnms, such as bacteria. For

exanpl e, such antibacterials and other antimcrobials are described in

Anti biotics, Chenot hera t| o ase -
Control (M G a?MﬁMIQB @I@%LO@%, ﬁ@f@b@wﬁ?bﬁs'ﬁ@) Bﬁﬁ‘ cul ar
Basis of Antibiotic Action 2d edition (1981) The mechani sm of action of

t hese anti bacterials vary. Howe ally believed to
function in one or nore of the & é?y\flnhlbltlng cell wall
synthesis or TePaiblect BYendibh eaatasgtoclaivbl mlrdlcraﬁﬂrnaaipmhndts,ymelbyompminbns hrialg
protein synthesis; or by inhibiting synthesis of nucleic acids. For
exanpl e, bBHEUesCt am anti bacteri al s act t hrough inhibiting the essenti al
penicillin binding pr ot ei ns (PBPs) BAC}b@ROEJNDa whi ch are responsi ble for
cell wall synthesis. not her exa gui nol ones act part
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suitability for any given clinical use, var 1SS eS of
anti m cr obpaieda:( g?Fdexﬁ%‘HJBe?“Eh fRitbReterials wd pdey a ﬁ‘ﬁ?f‘ O{l?ﬁﬁf“? es‘iﬁ‘b b | ve
efficacy agpidtersbdics @M hntibipREalzehts EsranEQRT @S], (M2 )Grhy36n, lediSatSIISPY, bii | i ty
to devel opnent of m crobial resistance. and, 3) thel rgggﬁr macol ogi cal

char act er | BtGaket aky khe MolecularBasis ofiAnubiotic Aetiqn;2d editign, odi stri bution.

Accordingly, sehealebiisf o BctRRPSORESe Adrtib@tdrialatirg ! | dwedver, th@t dﬂergenerally
antimcrobial) in a given clinical,_situation rqu)l r.es .anal

factors, ibep(editaduachen inqpgeor &Or%Pfgtﬁ?l fdfoving, Brsedy HRIRRE ]r‘@ 1 ??@[hﬁﬁﬁglbf
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consi derati ons.” However, many such_at tenpts to pr oduce i
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of antimcrobial actrvity, avoidance of mcrohial r SI st
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anti m cr objnak8s rhiphicahge ef fective against resistant mcrobes. Sone

1, 4-di hydr oqui nol one, napht hyridine or re|ated heterﬁﬁycllg eties are
known in The phannacologwal characteristics of antimicrobials, and theif 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
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.

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.

Some 1,4-dihydroquinolone, naphthyridine or related heterocyclic moieties are known in
the art to have antimicrobial activity and are described in the following references: R. Albrecht,

Prog. Drug Research, Vol. 21, p. 9 (1977); J. Wolfson et al., "The Fluoroquinolones: Structures,




the art to have antimcrobial activity and are described in the foll ow ng
references: R Albrecht, Prog. Drug Research, Vol. 21, p. 9 (1977); J.
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1993; Europgan Raj.esd, P52-487D ,(T88); Offod e, CRBv8l ﬁmw@memmuﬁ&onewg?

Japanese Patent Pub. 6 / 255, 482 of Kyorin Pharm Co % %'995
Exanpl es ofntPaeerals: aiNewhElagstqf diea-Orfloraguinglongs, HalrdPbeen
reported ifg75Ng78 pasH) U@y Rbe4,8908 t@GﬂihlafthﬁlSM 1980¢81s. Pax. Nub:t o72,doead t h
in the devel oped worl'd. The develop

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 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
periods of time) is of increasing concern in medical science. "Resistance” can be defined as
existence of organisms, within a population of a given microbial species, that are less susceptible
to the action of a given antimicrobial agent. This resistance is of particular concemn in

environments such as hospitals and nursing homes, where relatively high rates of infection and



of m crobial resistance (perhaps as a result of the intense use of

anti bacterials over extended periods of tinme) is of increasing concern in
medi cal swicewoL01488esi st ance” can be defined as exi st errE/ 20332387 S TS,
within a popul ation of a given mcrobial species, that are | ess susceptible
to the action of a given antimcrobial ggent. This resistance is of
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SUMMARY OF THE INVENTION

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
including a favorable clastogenecity profile. In particular, the invention relates to compounds

having a structure according to Formula (I)



RSO0 RE XZ 4"~-NA YR R/ R7abROY R NRL9 (I) wherein: (A (1)
A" is selected from-N and -C(R8)-, where R8 is selected from hydrogen,
hal o, C Ww® 208bo893C6 al kyl, C2 to about C6 al kene or alRcames2aosh2¢387t 0
about C6 al koxy, all such alkyl, alkene, alkyne and al koxy noi eti es being
unsubstituted or substituted with from4l to about 3 fluoro; (2) a, b and c
are each i ndependently a single or double bond; (3) (a) Xis either from
-C or -N; where (i) if Xis -C, ais a double bond and b is a single
bond, and (ii) if Xis -N, ais a singl boncband b is a double bond; (b)
Y is selected from-N(Rl)- and -CRR1-; infRis selected from hydrogen
and nil, wherein R is hydrogen Wne]fg b is)singlle bond and Ris nil when b is
a double bond; (c) Zis selected ¢ )7 -N(R3)- and - N(NHR3)-;
where (i) if Zis - C(COR3)-,Rg is a oubﬁ\b%ondq and (ii) if Zis either

-N(R3)- and -N(NHR3) -, c I8, gl e nd;A(d) ovided that Yis -N(R)-
i SATC(RY- onRy if Xis -N and Zis

only if Xis -C; (e) provide
-C(COR3)-; (f) provided t
-G, Yis -N(R)- and A is - -; (4) R is selected fromC3 to about
C6 cycloal kyl, C3 to about C6 heferocycloal kyl, C to about C6 al kyl, C2
to about C6 al kene or al kyne, d lto about C6 al kyl oxy, 6- nenbered aryl and
6- menbered heteroaryl, all s%h/léll\kly.l , al kene, al kyne, al koxy, cycl oal kyl,
aryl and heteroaryl being unstbstituted or substitut e®with from1 to 3
fluoro, al}psieh aryl and heteroaryl also being unsubstituted or

substituted Wth one hydroxy in the 4:positign; WO 2004/014893
PCT/ US2003/ 08258y A'is selected from -N- and -C(R")-, where R” is selected from hydrogen, halo, C to

about Cg alkyl, Cy to about Cg alkene or alkyne and C7 to about Cg alkoxy, all such

alkyl, alkene, alkyne and alkoxy moieties being unsubstituted or substituted with
from 1 to about 3 fluoro;
(2) a, b and c are each independently a single or double bond;
(3) (a) X is either from -C- or -N~; where (i) if X is -C-, a is a double bond and & is a
single bond, and (ii) if X is -N-, a is a single bond and b is a double bond;
(b) Y is selected from NRYH- and -CR°R!-; wherein R° is selected from hydrogen
and nil, wherein R® is hydrogen when b is single bond and R® is nil when b is a
double bond;
(c) Z is selected from -C(COR®- , -N(R’)- and -N(NHR’)-; where (i) if Z is -
C(COR®)-, ¢ is a double bond, and (ii) if Z is either -N(R®)- and -N(NHR’)-, c is
a single bond;
(d) provided that Y is N(RY- only if X is -C-;
(¢) provided that Y is -C(R")- only if X is -N- and Z is -C(COR’)~;
(f) provided that Z is either -N(OH)- or -N(NHR?)- only if X is -C-, Y is -N(R")- and
Alis -C(R®)-;
(4) R'is selected from C3 to about Cg cycloalkyl, C; to about Cg heterocycloalkyl, Cq
to about Cg alkyl, Cy to about Cg alkene or alkyne, Cq to about Cg alkyloxy, 6-

membered aryl and 6-membered heteroaryl, all such alkyl, alkene, alkyne, alkoxy,
cycloalkyl, aryl and heteroaryl being unsubstituted or substituted with from 1 to 3
fluoro, all such aryl and heteroaryl also being unsubstituted or substituted with one

hydroxy in the 4-position;



5 (5 R2 is selected from hydrogen, double bond oxygen, C to about C6
alkyl, C2 to about C6 al kene or alkyne, C to about C6 al koxy and Cl1 to
about C6 Wa mad/baus93 provided that R2 is doubl e bond oxyanusendy22$87Z i s
either -N(OH)- or -N(NHR)- ; (6) R3 is selected from hydrogen, hydroxy, d
to about C6 alkyl, C2 to about C6 al kens or alkyne, O to about C6 al koxy
and C to about C6 thioalkyl; (7) R5 is selected from hydrogen, hydroxy,
am no, halo, C to about C6 alkyl, C2 to about C4 al kene or al kyne and C
to about 4 al koxy,, all such alkyl, alkene kyne n | ko jeties
bei ng unsubst i &k &Y lérselg‘fjﬁfgffPﬂh}éE?gw, tdﬂﬁfq? Sﬁ‘i‘aélo 3 (?]4 g’o?abé’}lt 2(%)3{%6%%%

sel ected from hydr , Lnacar. la, & ; YARReallSH; tO
about C2 al kyl ancfl(%>é:¥t C{%Eﬂé ouo'? aglﬂée/il egr?y#g‘%gbéaﬁl%/%%d @;{ %Sgﬁ §I k Il,@|1

al kenyl and al kyrpyebvidaitiit RE & daebhle gondos yifea ohlyuf 2 eitherSNOSH)- b-Ng Xh from

1 to about 3 fl .. R7_and R7' i dent | | f

(a) ‘nyarogen. &) (R aiteaderapegiion &SpS Gtk Carf g B GRIE o

about C6 al koxy, @allggg%@ﬂg%ug O%gﬂ%ggagl@gogcéﬁﬁmt C6 heteroal kyl ;
y

provided R7 and ogen; (b) or' R7 and R 7' join to form
a C3 to about @B) cacisQalkdtyd from Hyeiogem BydbiG aniimog halop@i ad abaug Cy hatkyt aEHon
atomto which they are bonded; (c) all such al kyl, al kene, alk , al koxy,

ne
al kyt hi 0, het er oal dbpht Coalkino ot iiginezndi C1 eekonbey alkpwy, ahushiaiyl, Bﬁﬂ?l?ffg alkyne

unsubstituted or substituted wi.th fro to 3 fluoro;:. . (10 nd RO' are
each i ndependent | y* éh‘@@f @BleF?s&ﬁ’lnﬁym”g]ﬁ%ﬁedg?{éu%uﬁl%tdomg ou 1@ %‘F‘E?n , or RO
and R9'join to BpRMiasdi@tddofrahayiroGh dnticerboyd,| flwrs,i dhiprechrbmo,niyamp, tEyeto
nitrogen atomto which they are bonded; and (11) R10 represents. the

noi eti es on the pipmt Cdialler! aich§o e hegut O catkeryl, orpepiynyly gll spiordyl, alksgepnd each

about 06, al kene. oPIMLRE Tz aaisatteca apabyst SHEER stk My ol

such al kyl, aldpReandtkiieach aldkgpxdentin seleyed faad: kyl noi eti es being
unsubstituted or substituted with

f to 3 fl ) B) if i
CO(RB)-, X is -G and WHSEENGRES bout fey Alke Ca ettt {?gﬁlk%fﬁ% i G pabout
6- membered het lic .1iog, R By Ryigand
10 are as descr bed 1 SeCAr s VB B SE BT IS bET SR SP szl R

A is -C(R8)-, X is -Cr’andR%areNotFRojirhydaeh;Z i s -C(COR3) then Rl and R2 can
join to , o
: (b) or R’ and R” join to form a C3 to about Cg cycloalkyl or heterocyclic ring

containing the carbon atom to which they are bonded;
(c) all such alkyl, alkene, alkyne, alkoxy, alkythio, heteroalkyl, cycloalkyl and
heterocyclic moieties being unsubstituted or substituted with from 1 to 3 fluoro;
(10) R® and R” are each independently selected from hydrogen and Cy to about C3 alkyl,
or R’ and R join to form a C3 to about Cg heterocyclic ring containing the nitrogen
atom to which they are bonded; and
(11) R represents the moieties on the piperidine ring other than R’, R” and -NR°R?,
where each R' is independently selected from hydrogen, C to about Cg alkyl, Cp to
about Cg alkene or alkyne, C to about Cg alkoxy and C3-Cg cycloalkyl all such
alkyl, alkene, alkyne, alkoxy and cycloalkyl moieties being unsubstituted or
substituted with from 1 to 3 fluoro; or
B) if Alis -C(R%-, X is -C- and Y is -N(R")-, then R® and R' can join to form a 6-membered
heterocyclic ring, where RZL R, R, RO R, R7,R’, R and R are as described in (A); or



forma nonocyclic or bicyclic heterocyclic ring, where R3, R5, R6, R,
R',RB, RO, R9. and R10 are as described in (A; or (D) if A is -C(R8)-,
Xis -C, WOam04/0@B3)- and Z is -C(COR3), then R2 and R3 rcanu§2003m2e387f orm a
5-menber ed heterocycl oal kyl that is substituted with a carbonyl noiety,
where R1, R5, R6, R7, R',RB, R9, R9. @&nd R10 are as described in (A); or
an optical isoner, diastereoner or enantioner thereof; a

pharmaceutical | y-acceptabl e salt, hydrate, or biohydrolyzable ester, am de

or imde thereof, |In additjaqn, I p N ounds, of
the inventiof) #rAusia& %oﬁﬁ%tﬁ‘dgng%@i% H&g‘ﬁt—%ﬁbgﬁ%?a&ﬁnﬁggp P R's
are al'so  cont eRRhAl Behdccllc/dk Sich e aBicioepblic kirg NARrRE R fIOURY R AL RY REand
conmpounds of this invention and conpositions containing these conpounds,
are effective aﬁtlﬁﬁﬁ%ﬁr"émﬁil&ééhtoé agai nst a broad range of pathogenic

m croor gani S{15) Pht R _e@¥pnkages Yﬁ N(RN) HSZ YPIAOORPY, theit R? iﬂd@%bﬁj@ln to form
resi st ance, reduced toxicity, nproved pharmacol ogy. |t ‘glﬁ-‘f sal so
cOMtAT nitg

found that the xomeBheES h%wromloeﬂwln%tdﬁ PUbBICuEH P GrigERONY ] TBRiEs

t hese conpound xRirbistpsapd avqrahl & clastegeascity profile. DESCRI PTI ON OF
THE | NVENTI ON S% ﬁTgrlid Rga% ?@nltlons Thle? lowing is a list of

defini ti ons duoepticalr ivemers digstbrepmaérnor enaptider jtherepfy a dharglacquiesiycesptablenBlfal  of
the hydro dIaEeOIg} B‘]lofef)?d'ragﬁ% e egte?%hﬁe(dr II%IdB tiRrecE(m Qidilion, cBﬁE&fnﬁ@glc@@bﬁlatu%r oups
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The following is a list of definitions for terms used herein:

"Acyl" is a radical formed by removal of the hydroxy from a carboxylic acid (i.e., R-
C(=0)-). Preferred acyl groups include (for example) acetyl, formyl, and propionyl.

“Alkyl" is a saturated hydrocarbon chain having 1 to 15 carbon atoms, preferably 1 to 10,
more preferably 1 to 4 carbon atoms. “Alkene” is a hydrocarbon chain having at least one
(preferably only one) carbon-carbon double bond and having 2 to 15 carbon atoms, preferably 2
to 10, more preferably 2 to 4 carbon atoms. “Alkyne” is a hydrocarbon chain having at least one
(preferably only one) carbon-carbon triple bond and having 2 to 15 carbon atoms, preferably 2 to
10, more preferably 2 to 4 carbon atoms. Alkyl, alkene and alkyne chains (refefred to collectively
as “hydrocarbon chains”) may be straight or branched and may be unsubstituted or substituted.
Preferred branched alkyl, alkene and alkyne chains have one or two branches, preferably one
branch. Preferred chains are alkyl. Alkyl, alkene and alkyne hydrocarbon chains 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),
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"A=9-. 9 to 12 carbon atoms, in the ring. Bicyclic aryl rings include ring systems wherein one ring is
aryl and the other ring is aryl, cycloalkyl, or heterocycloakyl. Preferred bicyclic aryl rings
comprise 5-, 6- or 7-membered rings fused to 5-, 6-, or 7-membered rings. Aryl rings may be
unsubstituted or substituted with from 1 to 4 substituents on the ring. Aryl may be substituted
with halo, cyano, nitro, hydroxy, carboxy, amino, acylamino, alkyl, heteroalkyl, haloalkyl,
phenyl, aryloxy, alkoxy, heteroalkyloxy, 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.

“Aryloxy” is an oxygen radical having an aryl substituent (i.e., -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.

“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.



"Cycloal kyl" is a saturated or unsaturated hydrocarbon ring. Cycl oal kyl
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Heteroalkyl chains may be straight or branched. Preferred branched heteroalkyl have one or two
branches, preferably one branch. Preferred heteroalkyl are saturated. Unsaturated heteroalkyl
have one or more carbon-carbon double bonds and/or one or more carbon-carbon triple bonds.
Preferred unsaturated heteroalkyls have one or two double bonds or one triple bond, more
preferably one double bond. Heteroalkyl chains may be unsubstituted or substituted with from 1
to 4 substituents. Preferred substituted heteroalkyl are mono-, di-, or tri-substituted. Heteroalkyl
may be substituted with lower alkyl, haloalkyl, halo, hydroxy, aryloxy, heteroaryloxy, acyloxy,
carboxy, monocyclic aryl, heteroaryl, cycloalkyl, heterocycloalkyl, spirocycle, amino, acylamino,
amido, keto, thioketo, cyano, or any combination thereof.

“Heteroaryl" is an aromatic ring containing carbon atoms and from 1 to about 6
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
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“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
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
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
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1,3-Dioxane 0 N O/ OCNCI v NNNH 5, 6-dihydro-4H1, 3-oxazi ne

Pi peri di nvoMwnptuaiisne 4H 1, 3- Oxazi ne 6H 1, 3- Oxazi ne H qN)S2003DRIS8C) CC
ENJ HS O Cepham Pi perazi ne Hexahydroazepi ne 1, 3-Dithi ane 1, 4- Di oxane Penem
HHOHH(S) NHI S (N NHNHCS SO0 ANH 1,4-Dthiane Thi onorpholine
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"Het erocyclic ring" enconpasses both het ercycl oal kyl and heteroaryl

noieties, as thQse terns are rein LI I or
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di [)a;jl ;:al tfrﬁféffeldbﬂﬁﬂtheteﬁl attached gem naI Iy and wherein sal d d| radi cal
substituen QLB 2 r;n ri.n | ar bon
or het eroat onj , SBFEVEP Eﬂgﬁn §ﬁ(5f °6 he%@ﬁ@cglr @ rchaP Sélb’stt(l)l\?\%r oxy, Qg?"l(lg(?ﬁt hi o,
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ﬁl kene anlcin@ﬁ%yﬁslns Wil e al kyl, heteroal kyl, cycl oal kyl, and
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1. Enols (dGhp ﬁieﬁa&hﬁﬁb 60praf&rar'b!y kiene 1car4)eaghon 2tonﬁnmrthe gas@uﬁsal]azﬂ,t dodxgchntdo a
carbon beaarlléyii]t io, ang% to 6epr eragly (Zet())( 5-' ecp tbOIl Qlom¥ in e QR0 a1kl anddeaﬁlzyne

While alkyl, heteroalkyl, cycloalkyl, and heterocycloalkyl groups may be substituted with

hydroxy, amino, and amido groups as stated above, the following are not envisioned in the
invention:

1. Enols (OH attached to an alkene carbon).

2. Amino groups attached to a carbon bearing a double bond (except for vinylogéus
amides).

3. More than one hydroxy, amino, or amido attached to a single carbon (except where
two nitrogen atoms are attached to a single carbon atom and all three atoms are
member atoms within a heterocycloalkyl ring).

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,
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,
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.



3. More than one hydroxy, am no, or am do attached to a single carbon
(except where two nitrogen atons are attached to a single carbon atom and
all threewatmnso@Es®s nenber atons within a heterocycl oalHGa/US2008g)22584 .

Hydr oxy, am no, or am do attached to a carbon that al so has a heteroatom
attached to it. 5. Hydroxy, am no, or &% do attached to a carbon that al so
has a hal ogen attached to it. A "pharmaceutically-acceptable salt" is a
cationic salt formed at any acidic (e. g , ~carboxyl) group, or an anionic
salt forned at n basi c am no K
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can be obtained by concentration of the solution.

Although medicinally acceptable salts of the basic compounds are preferred, all acid-
addition salts are within the scope of the present invention. All acid-addition salts are useful as
sources of the free base form, even if the particular salt per se is desired only as an intermediate
product. For example, when the salt is formed only for purposes of purification or identification,
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
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.



sul fate, cycl ohexanesul famate, and the |ike. However, other appropriate
medi cinally acceptable salts within the scope of the invention are those
derived fwamoot/tngsddm neral acids and organi c acids. Thecaristoesddeisyon
salts of the basic conpounds are prepared by several nethods. For exanple,
the free base can be dissolved in an aqueous al cohol solution containing
the appropriate acid and the salt is isolated by evaporation of the
solution. Alternatively, they may be prepared by reacting the free base

with an acid in an organjc solvenf sp that. the sal at es, direct]y.
Waer e separatréﬁ“bfmtﬁéué%VF’F@Q #?Pféﬁﬁ?nm?t 6ﬁﬁ“%% fgérﬂyféf%éliﬁg% a
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sol ution. hough medi cinally acceptable salts of the basic conmpounds are
preferred, hugpap. acrd addition salts are within the scope of the present

invention. Al l'mgiydragdblel amidea! tae azrxemuagf uhcﬁamnspuﬂcemeofamm fof ethe base
form even if the ngrtrculof1 sal t gers desir errredrate

product . p@]énp% where, fhe amide 8‘?%‘8t &R 1a*18 rmt%]ﬁ?reb%refera y does

purificatifdpiférfdrélentt fhkGativiBNof the bomﬁtﬁde r wiserél Rchndide Bnrehdityeromeeticdtia i n
preparing a nedrcrnally acceptabl e saJt by ion exchange procedures, these
salts are Y8Y&Rf? host ntiElAFPAERE PR part of this invention. Such salts

are wel | underg3iggdrdlyzableinsddst h@dmadek iof admpaumds bhee $1kuehﬁﬁld v&retd thamids abl e
to prepare any nunber_ of %I ts give the know ? %r ﬁ ¢ the
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over anot hgmpbedd, leasRRs ief inf@d Whidalily coslertd i kivo By0s Makatd gield anseivand

the |ike. Determ nation. a zation of such salts is within the
pur vi ew ofcopaunds firpiergd grﬁrssaﬁﬁh@rar%m#&e WO 2004/ 014893
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am des” arc%\rl\rﬁﬂﬁﬂaoéﬁ\yﬂlere ﬂlg)élstgﬁls AeAdilP Eon@érbrin alrmlbde@ yizfd atnhetlvd:mﬂfnﬁumtiSMmfy t he
i nvention ere the am de does not_e ia |nt re oes
not i nt er fepleestass arpkngye in dejagh asydeggyib ?cﬁ‘é‘e[%é ﬁg\ﬂ/ﬁ%ﬂ% %)dﬁgt@%?t Xrldd
readi |y copygishedloh Novathned 888 (esborked By &Jf&e@e haein) vsmmmmmdude Jower

" Bi ohydrol yzabl e imdes" are Im?’? f of conP <]%Lgds of the | nt e} \/\?2
the im de dgdesesiktr d8¥ent PRIy -4kt ersslere, SBtkr &F abﬁcflto’ﬁ"dléeé ot %9 8‘? %re,
with the agihdtaiténBbxyilRthyl, Wlbﬂﬁnetﬁil anl eivaloly fdeydtil daeﬂs)s lztc&mgl] ésyerc guater t ed
in vivo by a host to yield a g(?ound Preferr i mdes, are

hydr oxyi m deshthefifsh h)?‘E!ﬁ1 oFly%Pé‘H!adeés teétPré)‘ r eﬁkéf%acgf’xyé‘ of¥ids GF he
i nvent i on, ,WhekhBarbdig1oR$hehyld @BSxyt@tbonyloxyethyl and isopropoxycarbonyloxyethyl esters),

alkoxyalkyl esters, choline esters and alkylacylaminoalkyl esters (such as acetamidomethyl
esters).

The illustration of specific protected forms and other derivatives of the Formula 1
compounds is not intended to be limiting. The application of other useful protecting groups,
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
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



essentially interfere, preferably does not interfere, with the
antimcrobial activity of the conpound, or where the ester is readily
convert edwionoa4/tnagd3 to yield an active conpound. Many SahUueseansssare
known in the art, as described in U S. Patent No. 4,783,443, issued to
Johnston and Mbobashery on Novenber 8, 1988 (incorporated by reference
herein). Such esters include |ower alkyl esters, |ower acyl oxy-alkyl
esters (such as acetoxynet hyl, acetoxyethyl, am nocarbonyl oxymnethyl,

pi val oyl oxynet hyl, and, pi val oyl oxyet hyl__esters)., |actonyl .esters.(such as
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a solute (e, % ,. a_quinolone) and a solvent (e. % , water).. See J. Honiig et
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forms, etc. is within the ability of the skilled ar%ﬁésan. The conpounds of
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The subject invention involves compounds of Formula (I):
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In addition, it is recognized that one optical isoner, including

di astereoner and enantioner, or stereoisoner nay have favorable properties
over the womn4/01iBass when di scl osing and clai m ng the iroTEwrR20@m2238Men one
racem c mxture is disclosed, it is clearly contenplated that both opti cal

i soners, including diastereoners and entnti omers, or stereoisoners
substantially free of the other are disclosed and clainmed as well. As used
herei n, a quinol one derivative includes prodrugs of a quinolone, or an
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two fused ringgfASesfd@PloClRE of Aht @nMBAim¥MAL )ﬂesc"nb&l Wﬁb@uﬁutﬁ@ Iﬁdﬂ&)f qRéprednds
will include three or four fused rings, as defi ned in su %%é

t hr ough ( BempTunds ds dlsoeteh ferthy dn é‘%‘lﬁ‘ﬂlfﬁ@ht Stt gyl re picegmized a S,
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recogni zedyl hate It {rﬁ}}ﬁ'iédfa's pilt biQRe subRAThL ST Al iOReaANG b R Ildeki theables and
ot her derivatives o ove conpounds are often used. Thus, a
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Rs O  OH

(A)

These compounds are those of Formula (I) where X is a carbon atom, Z is -C(COR3)-, R? is
hydrogen, R? is hydroxy, a represents a double bond, b represents a single bond, ¢ is a double
bond, Y is N(R'), and no additional fused rings are formed (i.e., compounds of sub-part (A)).

For purposes herein, Cy = Cyclopropyl; F-Cy = 2-fluorocyclopropyl; 4F-Ph = 4-
fluorophenyl; 2,4diFPh = 2,4-difluorophenyl.

Table I

Al R1 RS R6 R7 R*7 R10 R9 R’9
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I's contenpl ated as part of the subject

Al i

i nvention and is neant to be
contains a non-limting list of conpounds
H Rlo RRIr/us280328%87( A)

These conpounds are those of Formula (I) where X is a carbon atom Z is

-C(COR3)-, R2 is hydrogen, R3 is hydroxy, a represents a double bond, b
represents a single bond, c is a doubl e bond, Yis N(R1l), and no
additional fused rings are fornmed (i.e., corrpounds of sub-part (A)) For
pur pOSES har n:u_qT f\l = (\lnl_nnv- onvyl - C O — 2 fl Lok Qh\lc! =Y=v4 ;‘\r\\lL 4-
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N Cy NH2 F Me H H H H
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CF Cy NH2 F Me H H H H
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These compounds are those of Formula (I) where X is a nitrogen atom, a represents a single bond,

b represents a double bond, ¢ represents a double bond, and Y is -CR'-.
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bis asiwgimoboneys c is a single bond, and R2 i s a douldca/ixenes/z3sgen. Al

RRRSRERTRI' RIORRR' Q NOY HFM HHHHNR GCHOC HF M HHH
HNH2 CFO HFM HHHHNR GO GRHFMHHHHNHR GCGOwe O HF
M HHHHNZ CM O HFMHHHHNRZ NF-CO HF M HHHHNLR CH
FFOy HF M HHHHN2 CFF-CYy HFM HHHHNR COd F-Cy HF M@ HH H
HNH2 C QveE-Op H E Mo H H H H N2 G M FOp—H-FMe—H-H-H-H— t HF
Me HHHIHRER |CHE HIPRE HFHHE N2 H of BXELH F HHHHNZ?CO Et
HF M HHFGH N2 & O &6 [HE N Eﬂl—HH-H\JHZHCMaEI HFE®E H W NH2
NtBu HRE M HHHHNZ CHtBulHE Mo HHIHHND NAF PR HIF M HIHHH
N2 CH AF-®RIH[F MY H HiMeH N | GE 4F-Ph 1 Ffe 1 HEH H N | Bl af- ph H
F Me H H|Foih NAZ N'& 4difFfe [H F VB i H HeH NHZ g H H NH,
C-Me Cy Me | F | Bt H H H H NH,
N FCy |Me| F | Et H H H H NH,
CH FCy |Me| F | Bt H H H H NH,
CF FCy |Me| F | Et H 5] H H NH,
C-Cl FCy |Me | F | Bt H H H H NH,
C-Ome F-Cy Me F Et H H H H NH;
C-Me FCy |Me| F | Bt H H H H NH,
N Et Me | F | Et H H H H NH,
CH Et Me | F | Et H H H H NH,
CF Et Me | F | Et H H H H NH,
cCl Et Me | F | Et H H H H NH,
C-Ome Et Me | F | Bt H H H H NH,
C-Me Et Me | F | Et H H H H NH,
N Bu Me | F | Bt H H H H NH,
CH tBu Me | F | Ei H H H H NH,
N 4FPh |Me | F | Et H H H H NH,
CH 4FPh | Me | F | Bt H H H H NH,
CF 4FPh |Me | F | Et H H H H NH,
c-Cl 4FPh | Me | F | Bt H H H H NH,
N 24diFPh | Me | F | Bt H H H H NH,
CH | 24diFPh | Me | F | Et H H H H NH,
CF | 24diFPh |Me | F | Et H H H H NH,
CCl | 24diFPh | Me | F | Et H H H H NH,
N Cy H | F |OMe| H H H H NH;
CH Cy H | F |[OMe| H H H H NH,
CF Cy H | F |[OMe| H H H H NH;
C-Cl Cy H| F |OMe| H H H H NH,
C-Ome Cy H F OMe H H H H NH,
C-Me Cy H F OMe H H H H NH;




CH 2 4diFPh HF M HHHHNH2 CF 2,4diFPh HF M HHHHNZ Cd
2,4diFPh HF M@ HHHHNH2 NC M F Et HH H H NH2 WO 2004/ 014893
PCT/ US2009/002858i489342 CH Cy M F Et HH H H NH2 CF Cy Ada/BS2m3/022347H H NH2

cd

&y M FEt HHHHNH COme

&y M FEt HHHHNLZ2 CGCM C M FE

HHHHN®2 NF-Cy M FEt HHHHNHR 4CHF-C/ M FEt HHHHNR2 CF
FF-Oy M FEt HHHHN2 GO F-Cy MM FEt HHHHNR2 GO F-Cy M F Et

HHHHNL CM F-Cy MM FEt HHHHNH®2 NEt M FEt HHHHNH CHEt
Me F Et HHHHNR CEEt | B LN O ol e M H NH
CH:S”E EIL Me F Ef HEEH H RHY B nMpOMe veHE Bt HIH f HENH2| MeBu MERF Bt H
AF-Ph Ve JE Bt e L MR P O Gr poTRe F o I eh e b AE S F e
HHHHNL2 2|4dFFBh Ne IF [Et FH HOMeH N2 [CH 1, 4di FBh Mp FHEt | HNHz2H |H NH2
CF 2, 4di RPA=e—: B HHHE N ot B 4e P e e H AR ANARE,
COme | F-Cy H| F [OMe| H H H H NH,
C-Me F-Cy H| F [OMe| H H H H NH,
N Et H| F [OMe| H H H H NH,
CH Et H| F [OMe| H H H H NH,
CF Et H| F |[OMe| H H H H NH,
c-Cl Et H| F |[OMe| H H H H NH,
C-Ome Et H| F |[OMe| H H H H NH,
C-Me Et H| F |[OMe| H H H H NH,
N tBu H| F [OMe| H H H H NH,
CH tBu H| F |[OMe| H H H H NH,
N 4FPh | H| F |[OMe| H H H H NH,
CH 4FPh | H| F |[OMe| H H H H NH,
CF 4FPh | H| F [OMe| H H H H NH,
c-Cl 4FPh | H| F [OMe| H H H H NH,
N 24diFPh | H | F |[OMe| H H H H NH,
CH | 24diFPh | H | F [OMe| H H H H NH,
CE | 24diFPh | H | F |OMe| H H H H NH,
CCl | 24diFPh | H | F |OMe| H H H H NH,
N Cy H| F |CHF|] H H H H NH,
CH Cy H| F |CHF| H H H H NH,
CF Cy H| F |CHF| H H H H NH,
C-Cl Cy H| F |CHF| H H H H NH,
C-Ome Cy H| F |CHF| H H H H NH,
C-Me Cy H| F |CHF| H H H H NH,
N F-Cy H| F |CHF| H H H H NH,
C-H E-Cy H| F |[CHF| H H H H NH,
CF F-Cy H| F |CHF| H H H H NH,
c-al F-Cy H| F |CHF| H H H H NH,




NOy HFO HHHHNHR GHOC HF O HH H H NH2 CFQ/HFOVEHHH
N2 ¢cd Gy HFOBHHHHNRZ COe O HFOMB HHHHNER CM O H
OVe H H Hwie 2032004/ 014893 PCT/ US2003/ 022587 43 N Rclyusdods/okss7H H H
N2 GCGHF-Cy HFOM HHHHNR CFFOy HFO HHHHNER Cd F-Cy
FO HHHHNR GO F-Cy HF Ok WHHH NH2 GM F-Cy HF Ove HH H
HNH NEt HF O HHHHNH CHEt HF O HHHHNH2 CFEt HF OW H
HHHNZ CO Bt HFOB HHHHNHR COre Bt HF O HHHHNHR CM
Et HF O H-H HH NP Nt+By HF Ove W HH-HNH2 —CH-+Ba—HF—OoMe—H-HH H
NH2 N 4H- S1PPRE YH H ﬁr Nﬁz @F&F HF HEHH N CEHEF- Ph H
F Ow HHKHMNLZ r@&C [4EPh H HOWF H BH|H NEH2 N 2Hdi FPFHH F & H H H
H NH2 CH LK ekl H O NPl oF 2 Adi bl W E O bl Ll Ll NHD
C-d 2,4di FAR H|F CBe H |HMH H Ri2| ®d)) HEF greftH i HEH N2 He H &JZH F
CH2F HH ggWHe Cg Oy |[HE [CHgF [FCHl HENH H H H
CF Et H F |CHF| H H H H NH,
Cc-Cl Et H F |CHLF| H H H H NH,
C-Ome Et H F |CLF| H H H H NH,
C-Me Et H F |CHF| H H H H NH,
N tBu H F |CHF| H H H H NH,
CH tBu H F |CHF| H H H H NH,
N 4F-Ph H F |CHF| H H H H NH,
CH 4F-Ph H F |CHLF| H H H H NH,
CF 4F-Ph H F |CH,F| H H H H NH,
Cc-Cl 4F-Ph H F |[CILF| H H H H NH,
N 24diFPh | H F |CH,F|] H H H H NH,
CH 24diFPh | H F |CHF| H H H H NH,
CF 24diFPh | H F |CHF| H H H H NH,
CCl | 24diFPh | H F |CH,F| H H H H NH,
N Cy H F Me Me H H H NH;
C-H Cy H F Me | Me H H H NH,
CF Cy H F Me Me H H H NH;
Cc-Cl Cy H F Me | Me H H H NH,
C-Ome Cy H F Me Me H H H NH,
C-Me Cy H F Me Me H H H NH,
N E-Cy H F Me | Me H H H NH,
CH F-Cy H F Me | Me H H H NH,
CF F-Cy H F Me | Me H H H NH,
C-Cl F-Cy H F Me | Me H H H NH,
C-Ome F-Cy H F Me Me H H H NH,
C-Me F-Cy H F Me | Me H H H NH,
N Et H F Me | Me H H H NH,
CH Et H F | Me | Me H H H NH,
CF Et H F Me | Me H H H NH,

IITTI



cd

&y HFCH2F HHHHNHR COe G HFCH2F HHHHNH2 GCGM C HF
CH2F HHHHNH®2 NF-Oy HF C2F HHHHNH2 CHF-C HF CH2F HH H H NH2
CF F-Cy HwW® 1p2FE4B93H H H NH2 Cd F-Cy H F CH2F H H H RdYAR200/@2034/ 014893
PCT/ US2003/ 022587 44 COre F-Cy HF CHRF HHHH N CM F-Cy HF CH2F H
HHHNZ NE HFCRFHHHHNR CG8Et HF CRFHHHHNLR CFEt HF
C2FHHHHN2 Cd Et HFCR2FHHHHNR COwe Bt HF CRF HH H H
N2 CGMe Bt HF CRF HHHHNH2 NtBu HF CHRF HHHHNHR CHtBu HF
CH2F HH H H NH2 N AF-Ph H E CH2F H H K H NH2 __CH-4F—PhH-F+—EHFH+HhH H
N2 CF 4F-®RIH F cier b H i Hine Mo joMariph il F o H HEH H NN
2, 4di FPh [FEToLHRPF FH HHENAZ FCH KqAqT A 1 F io2F HEH H HINAZ KA,
2,4di FPh|[H F CHPEF HH HIH NH2 Cld 2 W4diFPh HE CH2F H H H H N2 NGOy HF
gedlvegleﬂ-Mﬂz CHE oy |[HHF [MeFvg MeH H Xep | cRloy|H B e VEL H (H N
- H Ve onE Ve Ve HH AN VE F Ve
MEHHH'NH'FE' 'tBu’ | RO [T fe H H G M Qv
CH tBu H Me | Me H H H NH,
N AFPh | H| F | Me | Me H H H NH,
CH 4FPh | H| F | Me | Me H H H NH,
CF 4FPh | H| F | Me | Me H H H NH,
C-Cl 4FPh | H| F | Me | Me H H H NH,
N 24diFPh | H | F | Me | Me H H H NH,
CH | 24diFPh | H | F | Me | Me H H H NH,
CF | 24diFPh | H | F | Me | Me H H H NH,
CCl | 24diFPh | H | F | Me | Me H H H NH,
N Cy H| F | Me | H Me H H NH,
C-H Cy H| F | Me | H Me H H NH,
CF Cy H F Me H Me H H NH;
C-Cl Cy H| F | Me | H Me H H NH,
C-Ome Cy H F Me H Me H H NH,
C-Me Cy H F Me H Me H H NH;
N F-Cy H| F [ Me | H Me H H NH,
C-H E-Cy H| F | Me | H Me H H NH,
CF E-Cy H| F | Me | H Me H H NH,
c-Cl F-Cy H F Me H Me H H NH,
C-Ome F-Cy H F Me H Me H H NH;
C-Me F-Cy H| F [ Me | H Me H H NH,
N Et H| F | Me | H Me H H NH,
CH Et H| F | Me | H Me H H NH,
CF Et H| F | Me | H Me H H NH,
C-Cl Et H| F | Me | H Me H H NH,
C-Ome Et H| F | Me | H Me H H NH,
C-Me Et H| F | Me | H Me H H NH,
N tBu H| F | Me | H Me H H NH,
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NEt HF M HE HHNZ CHEt HF MM HEt HHNHZ2 CFE HF M@ HEt HH
NH CGCd Bt HF M HE HHNZ2 CGCOe EtE HF M HEt HHNHR2 CM Et HF
Me H Et Hwo Nbions43Bu HF M HEt HH NH2 CH tBu H F MPAI/Es2003/d2236H2 N

4F-Ph HF M HEt HHNHR CH4FPh HF M HEt HHNH2 CF 4F-Ph HF Me H
Et HH NH2 WD 2004/014893 PCT/ US2003/ 0248587 47 GO 4F-Ph HF M HEt HH
NH2 N 2,4diFPh HF M HEt HH NH2 CH 2,4diFPh HF M HEt HH NH2 CF
2,4diFPh HF M HEE HH N Cd 24d|FPhHF|\/EHEtHHNH2NQ/HFM3
HH M HNH2 G- H O/ H [/~ I H NH2— cF o—H-FMNMe—H-H LA -~
o HF M 6 M M ¢ 6d & PO T e N e e &#HFI%H‘T-IONE
HNH2 NFGy HF 1 H-IMEH}NH Me H FECy [H B Me| H Me Me| HVMHZ KH, F{Cy H
F M HH|M NPZ%O Me _HIH Me B NHR2 ClOve F-Op H H-M—HH Me H
NH2 C M Fe8y HF G HHHME I—FNHZMEN Et BH g M H H NdeH NHEfe dH 2H|F Me
HH M H NH%F = Etc}j-i Fivigr HHeEVE g dNAZ H Me Me NH,
C-Cl Cy H F Me H H Me Me NH,
C-Ome Cy H F Me H H Me Me NH,
C-Me Cy H F Me H H Me Me NH,
N F-Cy H F Me H H Me Me NH,
C-H F-Cy H F Me H H Me Me NH,
CF F-Cy H F Me H H Me Me NH,
C-Cl F-Cy H F Me H H Me Me NH,
C-Ome F-Cy H F Me H H Me Me NH,
C-Me F-Cy H F Me H H Me Me NH,
N Et H F Me H H Me Me NH,
CH Et H F Me H H Me Me NH,
CF Et H F Me H H Me Me NH,
C-Cl Et H F Me H H Me Me NH,
C-Ome Et H F Me H H Me Me NH,
C-Me Et H F Me H H Me Me NH,
N tBu H F Me H H Me Me NH,
CH tBu H F Me H H Me Me NH,
N 4F-Ph H F Me H H Me Me NH,
CH 4F-Ph H F Me H H Me Me NH,
CF 4F-Ph H F Me H H Me Me NH;
Cc-Cl 4F-Ph H F Me H H Me Me NH,
N 24diFPh | H F Me H H Me Me NH,
CH 24diFPh | H F Me H H Me Me NH,
CF 24diFPh | H F Me H H Me Me NH,
c-C1 24diFPh | H F Me H H Me Me NH,
N Cy H F Me H H H H OH
C-H Cy H F Me H H H H OH
CF Cy H F Me H H H H OH
C-Cl Cy H F Me H H H H OH
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Table IV contains a non-limiting list of compounds according to Formula (D).

D)



0FQFQRTIRO0

IINT
mo

MwMFSY HFMHHMHONE HFMHHMHOI CHEE HF M HH M H

CFEE HFMHHMHOML TCAd Bt HF M HHMHO COe Bt HF M
HM HW®O20/08888 HF M HHM HOdANtBu HF M H Brdiauddo@d4228H t Bu H
MMHHMHOMH NAF-Ph HF M HHMHOMH CH4F-Ph HF M HH M H OH
AF-Ph HF M HHMHOKMH CGd 4F-Pbe7/HF M@ HH M HOH N 2,4di FPh H F
HHMHOH CH2 4diFPh HF M HHM HOH CF 2,4diFPh HF M@ HH M H
HC;_{GNEZi\/gdiOiPhC::-IFNEHHI\/EHC]-INQ/HFI\/EHHI\/EIVEC]—I CHC HF
&y HF M HH . G F H.H
Ore Cy Mihgsegemppyndspre thoseyqt F@%A&&%fgg%-?&?%ﬂ gé “éﬁzﬁs EN EA%?mN% nglve H
Me

Me  OhfefribEtel hét¥robcloali®l. Hidinba (Ve is@elfinddFsuéhr @yt Iblismsubltitted-ofMnsilistit@idd VAD

4/ 014893 PCT/ US2003/ 022587, 56 GO F-Cy H F Me H G -
Vo H 161 NeoT s o £ 1 and B RdePienl R BompRoRE! TR NG o

alkyl; and E is selected from -O-, -S-, substituted or unsubstituted -C- and substituted or
unsubstituted -N-. In one embodiment, D is -O-. In one embodiment, E is -CHy-. In one
embodiment, R is hydrogen and R' is C1-C6 alkyl, preferably methyl.

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

Table V
RIR|RR|R|R|R|R|R |Ec|R°|R¥Y E | D
RIO
H | OH| H | F |Me| H| H| H| H | Me| H |CH:| O
H |od| H | G [ Me| H| H| H| H | Me| H |[CH| O
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H | OH [ NH,| F | Me| H |[Me| H| H [ Me| H |CH| O
H |OH| Me| F | Me| H [ Me| H| H [ Me| H |[CH,| O
H |OH| H | F | Me| H [ Me| H| H | Me| H |CH | S
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H |OH| H | C1 | Me| H| H| H| H | Me| H |CH| O
H |OH|NH,| F |Me| H | H| H| H | Me| H |CH| O
H |OH| Me | F |Me| B | H| H| H | Me| H |CH| O
H |OoH| H | F |Me| H | H| H| H | Me| H |CH | S
H | OH [NH,| F [Me| H | H| H| H | Me| H |CH | S
H |OH| Me | F | Me| H | H| H| H [ Me| H [CH| S
H |OH| H | F |Me| H [ Me| H| H | Me| H |CH| O
H | OH| NH,| F | Me| H | Me| H| H | Me| H |[CH| O




CH HFMHHM MO CFEE HF M HHM M OH CGCA Et HF M HH
M OH CGCOE HFMHHMMOH GCME HF M HHM M OHNtBu H
Me H H Mewdoohi4€d tBu HF M HH Me Me OH N 4F-Ph H FPdueuddosd/deessie OH
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M OH CF 2,4diFPh HF M HH M M OH GO 2,4diFPh HF M HH M M OH
Table IV contains a non-limting list of conpounds according to Fornul a
(D). R5 0.0 R3 R R7 L+ NNR-2—R6-B-Ri3—RI3—ROL—RIAB)5 WD
2004/ 0148p3HPQT/OB520853/ 923587 M3 Thes MeohpBundstiaf eMenbs & of “Eadmi a| (1)
where Z i § COB)[— g RL and| K J[oTm {ovEof mua [6-Hmgnber ¢dH | CH, | S
heterocycfloal Kyl . Hormila (1) is defined shch that Dis substi-tutad—or
uniSUbStldt it&8d | QL [oNH: I\ For| Dl § -1- |oMes] Fu3 affd |RYS |atk |FrHépen%emtly
sel ecte M il)(ﬁ'_i(_g 75 {gr Ot TRY T edOHE [ SESeT Rt fdH roe; J- .S - -
substitut ¢d or uns.Lbs.itut ed —%Q aﬁ% <‘ub§t tuted or | yunstibstiltut ad SL I n
one enbodi nent| d¥Mils HO{. H n| ovie lenBodi dknt, HE |i sH- ¢HMe, || dl on€H2 | O

H OH H Cl Me H H H H Me H | CH; ¢)

H OH | NH, F Me H H H H Me H | CH; 6]

H OH | Me F Me H H H H Me H | CH, 8]

H OH H F Me H H H H Me H | CH; S

H OH | NH; F Me H H H H Me H | CH; S

H OH | Me F Me H H H H Me H | CH; S

H OH H E Me H Me H H Me H | CH; 6)

H OH | NH; F Me H Me H H Me H | CH, o

H OH | Me F Me H Me H H Me H | CH; 0]

H OH H F Me H Me H H Me H | CH; S

H OH | NH; E Me H Me H H Me H | CH, S

H OH | Me F Me H Me H H Me H | CH; S

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

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

Formula (E)
These compounds are those of Formula (I) where Z is —C(COR3)-, and R! and R? join to form

ring L, which is a mono- or bicyclic heterocycle comprising N’.
Table VI contains a non-limiting list of preferred compounds of Formula (F) having the

following formula:
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Table VII contains a non-limiting list of preferred compounds of Formula (G) having the

following formula:



HOHHFMHHHHM HCR2 0 HOHHCO M HHHHM HCR2 0 HOHNH F
MHHHHMHCR2O0O HHMFMHHHHMHCR O HOHHF M HHHH
Me H CH2 &0 HodH4d42 F M HHHH M HCH2 S H CH Me F Haa/ts20b3H2essive H CH2
S HOHHFMHMHHMHCR O HOHNH2 FM HMHHMHCHE2 0 HO
MFMHMHHMHCR O HOHHF®M HM HHM HCH2 S HOHdNH F M
HM HHMHCHR2 S HOHM FMHMHHMHCH S (Stereochem stry at
the carbon atom bearing R13 and R13' is preferably the S-configuration)
r
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Wth regard to Formula (E), the conpounds have a structure according to the
followng: RSOORG R3 R/ R71 I N 0 YAQL RYNRO/N'_RO Formul a (E)
These conpounds are those of Fornula (1) wherle Z iq}|-C(COR3)- , and Rl and
R2 jointo form ring L, which i® ' terocycle
conprising N . Table VI coptains a n I st preferred conpounds

of Formula (F) having theR\follow ng 2004/ 014893
PCT/ US2003/ 022587 59 M}YE\
10

CH,
N T
R9/ \R9
Table VII
Al R? R’ R® R’ RrR” R’ R* Each R"
CH OH H F Me H H H H
CH OH H Cl Me H H H H
CF OH H F Me H H H H
N OH H F Me H H H H
CH OH NH, F Me H H H H
CF OH NH, F Me H H H H
N OH NH, F Me H H H H
CH OH H F Me H Me H H
CF OoH H F Me H Me H H
N OH H F Me H Me H H
CH OH NH, F Me H Me H H
CF oH NH, F Me H Me H H
N OH NH, F Me H Me H H

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

structure:



R~ R~ RIO NA N

S RO~R9' Table VI Al R3 R5 R6 R7 R7" RO R9' Each R o
CHOHHFMHHHH CHOHHO MM HHHH CFOHHFMHHHH NOHHF
Me HH H WO ©biyaHsdH2 F M HHHH CF OHNH F Me H H Bdiyusdoe2pd2 F Me H
HHH CHOHHFMHMHH CFOHHFMHMHH NOAHF MHMHH
CHOHNH2 FM HMHH CFOHN2 F MIHMHH NOHNH2 FMHMHH
Table VIl contains a non-limting list of preferred conpounds of Formula
(G having the follow ng formula 2004/ 014893 PCT/ US2003/ 022587 60 R5

S @

| ow
0O06 R3B RRRTI I N~
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0] : VWO

N R o CH3 R%N\R9| Table VI A R3 R5 R6 R7 R7'
RO Ry Each Rio R 0 O

Formula (H)
These compounds are those of Formula (I) where Y is -N(R1)- where R* and R® of Formula ()

join to form a 5-membered heterocycloalkyl, where T is selected from -O-, -S- and substituted or
unsubstituted -N-. In one embodiment, T is -S-.

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

Table VIII

Al R R RS R’ R” R’ R’ | EachR" | T
CH A H F Me H H H H

CH A H Cl Me H H H H S
CF A H F Me H H H H S
CH A NH, F Me H H H H S
CF A NH, F Me H H H H S
CH A H F Me H Me H H S
CF A H F Me H Me H H S
CH A NH, F Me H Me H H S
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\(IZIV—IO—INHZFI\/EHI\/EHH CFOHN2 FMe HM HH NOHNH2 F Me HM HH

h regard to Formula (H), the conpoursds have a structure according to the
| owi ng structure: WO 2004/014893 PCT/ US2003/ 022587 61 RS OO 6 N RT |
R9

N Al Wol RioR N'-'"R9 Formula (H) These conpounds are those of
Forﬁula(#mpnuc - N(RLY - where of Fgrmul o o form

a 5- nenbef ecCthef e:éfly | gFiky(i , FanefeMe i b sBl e¢t et rjont-oF, - an
subst!tutad or |u bgtituted -N-.| I n one enbodinent,| T is|-5-. Table WVII
contains @ahon-linmtidnd Listl of nr
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The following provides a description of moiety embodiments with respect to each Al, a,b

and ¢, X, Y, Z,R> R° RS, R”, R7, R%, R” and R" of Formula (I).
Al is selected from -N- and -C(R®)-. In one embodiment A' is -C(R®)-, where R® is
selected from hydrogen, halo, Cq to about Cg alkyl, Cy to about Cg alkene or alkyne and Cy to

about Cg alkoxy, all such alkyl, alkene, alkyne and alkoxy moieties being unsubstituted or

substituted with from 1 to about 3 fluoro. In one embodiment R® is hydrogen. In one
embodiment R® is lower alkyl, preferred is where R® has from 1 to about 2 carbon atoms; methyl
is preferred. In one embodiment R® is lower alkene, preferred R?® has from 2 to about 4 carbon
atoms; ethenyl is preferred. In one embodiment R® is lower alkoxy, preferred R® has from 1 to
about 4 carbon atoms; methoxy is preferred. In one embodiment R® is lower alkylthio, preferred
R® has from 1 to about 4 carbon atoms, methylthio is preferred. All R® alkyl and alkene moieties
are unsubstituted or substituted with fluoro. In one embodiment R? is halo, preferred R® are
chloro and fluoro. In one embodiment R® is selected from chloro, methyl, methoxy, methylthio,
monofluoromethyl, difluoromethyl, trifluoromethyl, monofluoromethoxy, difluoromethoxy, and
trifluoromethoxy. In one embodiment R? is selected from methyl substituted with from 1 to 3
fluoro, methoxy, methylthio, and chloro; especially either methoxy, methylthio or chloro.

a, b and ¢ are each independently a single or double bond. In one embodiment, a is a
double bond, b is a single bond, and ¢ is a double bond. In one embodiment, a is a single bond, b
is a double bond, and c is a double bond. In one embodiment, a is a double bond, b is a single
bond, and c is a single bond.

X is selected from -C- or -N-. When X is -C-, a is a double bond and & is a single bond.
In contrast, when X is -N-, a is a single bond and b is a double bond.

Y is selected from -N(R')- and -CR°R!-. However, Y is N(R") only if X is -C- and Y is -
C(RY)- only if X is -N- and Z is -C(COR?)-.

7 is selected from -C(COR?)- , -NR®)- and -N(NHR®)-. When Z is -C(COR’)-, c is a
double bond. In contrast, when Z is either -N(R?)- and -N(NHR?)-, ¢ is a single bond. However,
7 is either -N(R?)- or -N(NHR?)- only if X is -C-, Y is -N(R")- and A" is -C(R®)~.

R° is selected from hydrogen and nil. When R° is hydrogen, b is single bond. In

contrast, when R° is nil, b is a double bond.
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description of noiety enbodinments with respect to each Al, a, b and c, X
Y, Z, R RS ,R6, R7, R7", R9, R9' and R0 of Formula (I). Al is selected

from-N and -C(R8)-. In one enbodi ment Al is -C(R8)-, where R8 is

sel ected from hydrogen, hal o, to about C6 al kyl, C2 to about C6 al kene
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met hoxy, methylthio nonof I'Uor omet hyl ,
di f | uor omaiylgkypheiyl fahdin-@ifkiotyphenyrohaht umbmimemméys Celitd hhoor Ogreschaky]. &nd
trifluoromethoxy. In gne embodiment R8 is selected fromnethyl substituted
Wi th fromone eb@limeéntRoinC1 fpebpeis, allybt hyl t hi o, and chl oro especi ally

ei t her net hoxy, t hyl t hi chl o a, b,and ende tly a
single or doubl‘gf‘T‘%‘o]gdIS CV?'}O%%@ F‘?{?’dﬁ‘f%ﬁ{ngs gam? gu@l e bon ﬁon% e
si ngl e bonghmsaRBreCpreferadlydBotity earfmntoms rRIOcryeloelﬂdaladmamtaxe prefesabb( st deorbond,
b is a double an I.S t umé

_ a.i.s a
doubl e bonﬁsat‘lfatF‘gWéthQP‘?ﬁg‘?“@e bSB% or?s\RldFeE ? yg{g)ﬁ nl S B;HJ‘% (e )n(%{}l o Bofsd ey
from-GC qowerMikyl, \Mhesired i herER) céntdits faorﬁid)lﬂdi)hlﬁ)ubl)nﬂbm’uioxhs methyl mdmglh}é ataond
I n contrast en | ond bond Yis
sel ected fHOFHE t)pm%%f’r‘?gL is f‘,‘%ﬁl\’] %’heﬁzi}vé%wef peprd ﬁﬁf‘??)pre(g?ﬁea B ?V Con(tfunsand Y
is - C(R)fronophyabdut XcirBor Mome rechedyliis prefefr&ORWhen. 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 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 is preferred. 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.

In one embodiment R and R® combine to form a fused 6-membered heterocyclic ring

R?is selected from hydrogen, double bond oxygen, Cy to about Cg alkyl, Cy to about Cg
alkene or alkyne, C1 to about Cg alkoxy and C; to about Cgq thioalkyl. However, R? is double
bond oxygen only if Z is either -N(R®)- or N(NHR®-. In one embodiment, R* is hydrogen. In
one embodiment R? is a double bond oxygen.

Tn one embodiment, R* and R? combine to form a fused 6-membered heterocyclic ring.

R? is selected from hydrogen, hydroxy, Cq to about Cg alkyl, Co to about Cg alkene or
alkyne, Cj to about Cg alkoxy and Cj to about Cg thioalkyl. In one embodiment, Z is -C(COR’)-
and R® is selected from hydrogen and hydroxy; preferred is hydroxy thereby forming a carboxylic



Zis selected from-C(COR3)-, -N(R3)- and -N(NHR3)-. Wien Z is -C(COR3)-, ¢
is a double bond. In contrast, when Zis either -N(R3)- and -N(NHR3)-, ¢
is a sing® ondisstdonever, Z is either -N(R3)- or -N(NHRI)yvS2008/022387 X is
-G, Yis -N(R)- and A" is -C(R8)-. Ris selected from hydrogen and nil.
Wien R is hydrogen, b is single bond. I8¢ contrast, when Ris nil, bis a
doubl e bond. WD 2004/ 014893 PCT/ US2003/ 022587 63 R1 is selected fromC3 to
alb(lzu]t C6 cycl ogl kyl, C3 to about CG heterocycl oal kyl , to about C6

al ky about e _or

aryl and a%‘8 r oS ﬁ%{’ %erty INaIpo ehi Pgllnﬁ fg%&fﬁ%%é(%ﬂ%w COI@ )g(‘l;,er -
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substituted All h L @
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enbodi menfsub almvamoﬁ ehﬁefeedlbasdamammlst-uaﬁmcmd RE5 Iwglwkjoalnloyxb gt 05

net 0V LR i ST bpeL o keme: 1 one

hydr oxyphenyl %ane%mdbo&ii tuﬁzﬁﬁh?'})ﬁﬁlbméfbf@ﬂ@aﬁﬁ&p@mgﬁﬂérecﬂletérﬁcy@cﬁ@ about
C6 cycl oal kyl . one enbodi nent is Cl to about
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Rl cycl Oalafey &nsh@hﬁ%ﬁ% @&lﬁﬁute&hﬁﬂﬂ Rl | o 3 HHG8! In briVBtbodindexd, R’ Rrsefettd £6mi S
where R1 contalns from1l to about 2 carbon atons; rret%lg and ethyl_are

pr e; err eg ,C1ntes abogt @De@llﬁ}’édpfﬁf&‘}faé{}’hﬂ aHWieﬂn REe jegmbpdiment: ¥ He L2 dkgugneh one
preferred i ere R1 ont t

preferred.® “&ﬂgﬁmﬁig éscglr 3:2| IOEQ 2 r%l%n\%ef%g eﬁkﬁ'ﬁs é?h&?g%l .
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preferred, I's particularly preferred. All of the Rl noieties
ment i oned Ihronk mnsaomafeagképh séleaed frnmu}ln}sltngmtlgdrm shityot ibtamoe dmingh arettidd, | s

substituted, preferred.is one,ar qu to
6- menber edRdeYPorgRet s dlﬁ&%‘@?%@ et eru(%orn& E'(?n el[iw{g)b(rhlylslr%ﬁtn |qus ugr?%ﬁ LIt ed

or substi tnyﬁﬁ,geng\mdao;iyc fftind, dnd nethylitin 8nd émhn)rilmmat Rfudlydroaﬂe ami no group
(preferably at feﬁggiotg,'rhg BroxfurpiebyR? o Sul YKy SRLCCPIABLY ¢ the

4-posi tion of t hese tuen

substi tut ;ﬁi’kyﬁ) BED ﬁé tb Sbdk € eclﬁ{eﬁ% or BUSHhAT radsidhk 081, Qlldeﬁ‘)ﬂ a&lﬂ Qlkgeyaadieids breom

cycl oprop , phenyl substituted with 1 to 3 fluoro, and
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cycl opropyl or e
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oxygen, O chldo.al@ué efbodaméty R® isGRiotcd IabougmtG8iment R® is hydroxy. In oone embodlment
RS is methyl.

R’ and R are each independently selected from hydrogen, C; to about Cg alkyl, Cp to about
Cg alkene or alkyne, Cy to about Cg alkoxy, Cj to about Cg alkylthio and Cq to about Cgq
heteroalkyl; provided R” and R are not both hydrogen; or R and R” join to form a C3 to about Cg

cycloalkyl or heterocyclic ring containing the carbon atom to which they are bonded. All such
alkyl, alkene, alkyne, alkoxy, alkythio, heteroalkyl, cycloalkyl and heterocyclic moieties are
unsubstituted or substituted with from 1 to 3 fluoro. In one embodiment, R’ and R” join to form a

C3 to about Cg cycloalkyl. In one embodiment, R’ and R” join to form a cyclopropyl. In one
embodiment, R” and R” are selected from Cj to about C3 alkyl or Cq to about C3 alkyloxy. In one
embodiment, R” is hydrogen and R’ is selected from hydrogen C; to about C3 alkyl and Cq to about

C3 alkyloxy; provided R’ and R” are not both hydrogen. In one embodiment, R is hydrogen and



al kene or al kyne, C to about C6 al koxy and C to about C6 thioal kyl.
However, R2 is double bond oxygen only if Zis either -N(R3)- or

- N( NHR3) - wa mvogogssnbodi nent, R2 is hydrogen. In one erfuaudisrees/028387i s a
doubl e bond oxygen. In one enbodinment, R and R2 conbine to forma fused

6- menbered heterocyclic ring. R3 is seleected from hydrogen, hydroxy, C to
about C6 alkyl, C2 to about C6 al kene or alkyne, Cl to about C6 al koxy and
Cl to about C6 thioalkyl. In one enbodinent, Zis -C(COR3)- and R3 is

sel ected from hydrogen and hydroxy, preferred is hydro t here farm pg a
car boxy| iBJ'r inelodalAram meh e yPET S BH IR & etg%%lﬁla%&ﬂmﬁ‘ﬁ%{@'f VORI OS: Shdihy?
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am no, and,nethyl. In one enbadi ment, . R5.is hydr [ o gorom
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and C2 to ,abRut (AcRhfearh. 8f ol dibb¥ineniAbdch Riahd BY kigl eactainkigrydendy stlaiedy ny |
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alkyne, C1 to about Cg alkoxy, C3-Cg cycloalkyl all such alkyl, alkene, alkyne, alkoxy and
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cycloalkyl moieties being unsubstituted or substituted with from 1 to 3 fluoro. In one
embodiment, each R is selected from hydrogen, methyl, ethyl, isopropyl, cyclopropyl and
methoxy. In one embodiment, each R is selected from hydrogen, methyl and ethyl. In one
embodiment, each R' is hydrogen. In one embodiment, the carbon atom piperidine ring member
to which R'° is attached is of the S-configeration.

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.

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



cycl oal kyl or heterocyclic ring containing the carbon atomto which they
are bonded. Al such alkyl, alkene, alkyne, alkoxy, alkythio, heteroalkyl,
cycl oal kyWwoexvd4/tnggasr ocycl i ¢ noi eties are unsubstitut ed rOT/BI20EG22387ed W t h
froml1l to 3 fluoro. In one enbodinment, R7 and R7'join to forma C3 to
about C6 cycloal kyl. In one enbodi nent gsR7 and R7'join to forma
cyclopropyl. In one enbodinent, R7 and R' are sel ected frontO to about
C3 alkyl or O to about C3 al kyloxy. In one enbodinent ' is hydrogen
and R7 is selected from hydrogen C to abou h 3 aIk ﬁp 9, o_al ?%&

al kyl oxy; beivedp geldlimpit ﬂ&n‘&"qﬂ‘?"n Sreraist sgEt 17 HYHPS SO OF OgRERS et , R
i's hydr oggPeRidf WO 2004/ 014893 PCT/U82003/022587 65 R7 is selected from

met hoxy, thionethoxy, nethyl and et hyl such

methyl  and et Hydne aiiees; the 8Tepat fyention &Po‘g]ieF‘F toecd’mBP g%%t"ﬂt Bh wq%tehn rom 1
to about Z f{yomgr! )l 7, {9 DE(CORM Qi iRMLible Bad, b $s ahg@gt@gm and dedble bosk et ed
from net hyI and ethyl. In one embodinment, R7' js hy drogen and

sel ected Rr@lmd Rl are beth duydrogen. alik{fis aspects epnangsrds kege 4 g ?cc%ffiﬁrt%%hecl to
about C6 gl Fo&lml;@l)about C6 alkylthio and O to about C6 heteroal kyl
and the car n atom prperidine ring menber, to which R7 is attached, is of
the S-configuration. In one enbodinent, R7' is hydrogen and R7 is nethyl
and the carbon atom piperidine ring rrer’rper to whichh R7 is attached, is of
the S-configuration. RO and R9, are eacl i ndeflendent|ly sel ected from
hydrogen and C to about C3 al kyIRl or | qQ to forma C3 to about
' atojrto WRhch they are
ch inflependently selected from
0. and RO. jointo forma C
dRg each independently

bonded. I n one enbodi nent R&7and RI. |are ef
hydrogen, methyl and etgyl .| 1\ one odi
heterocyclic ring. In one éspbodi Mg € :
sel ected from hydrogen and In one eandl ment RO are each hydrogen.

I n one enbodi nent, each RO gnd RY/ are each iRgependently selected and R9
from hydrogen and net hyR,sand e carbon atom piperidine ring nenber, to
whi ch -NROR9. is attached is|of the S-configuration. In one enbodi nent,
RO and R9' are both hydrogen amd\t he carbon atom pi peridine ring nenber,
to which -NROR9. is attached] of the S—conflguratlon R10 represents the
noi eties on the piperidine ri ng oth R7' and -NR 9R91, where

each R10 is independently sel ected f glrogen to about C6 al kyl, C2
to about GheRl KeRE W R’ QiskRﬁfRJ ﬂanﬂ@“éh@laﬁ d@te&lwﬁth)@gar@ﬁ}mnmydﬂ)odhlopb al |

such al kyl, al kene, al k ne oxy cycl aI kyl. mj.gties bei
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each R10 i.gm E&Jn@§$ﬁ%nﬁ&l@(ﬂcghyﬁh@£&ﬂwreﬂéhhkykl deeidn§din toi ferapa iy | | cycl opr opyl
0

and net hox In one enmbodi nent, each 0 elected fr hvdr t hyl
and et hyl . ?/n dmanother aspect, the present 1nvent101|1?:1|'s dlrecte to compounds oplgc}rrn}/lﬁ (B%%@te ire y

is -N-, Al is -C(R®)-, Y is -CRY-, Z is -C(COR?-, a is a single bond, b is a double bond, ¢ is a
double bond, and R® and R are both hydrogen. In this aspect, compounds have a structure

according to the following Formula (IIL):

Re O 0
R
Z N Ry
R 1 N X
7
N Ry
Rg Ry
Ryg
N
g~ H

Formula (IIT)



enbodi nent, each R10 is hydrogen. In one enbodi nent, the carbon atom

pi peridine ring nenber to which RLO is attached is of the S-configeration.
As used hwoeion4/01a898 radi cal is i ndependently sel ected eaxtt/usS20®8/(22587s used
(e.g., R1L and R5 need not be the sane in all occurrences in defining a

gi ven conpound of this invention). Theszonpounds of the invention may
contain chiral center(s), thus any such conpound includes and contenpl ates
each optical isoner, diastereoner or enantiomer thereof in purified or

substantial l'y purlfledfo d mxtures thereof,
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pr esent i hvention i's directed to conp ounds of orrrula V\/nerel n Xis

“C, Y i sbom( Riga singe bend, @dRRaYd R arej @tlahﬂmggpehb&*ﬁjaspfftq compounds §p¥e 4,004,

c is a doubl e bond a both hydrogen. In this aspect,
corrpounds“ﬁﬁ%eaafc%r??‘% t&‘?g%é’@cglﬁig?\“ég Ig)the following Fornula (11): RS OO
R ~R3 RTI I RR NV NRR RL RoYHN'IlI HFormula (I1) where A, R1,
R2, R3, R5, R6, R7, R7'and R10 are as defRned vu)th regard to Fornul a (I)

In one enbodinent, the conpounds are t hog® Fornmula (I1) where A is
-C(R8)-. In one enbodl ment, conpognds of For a (I'l) are those where RS

and Rl do not join to forma ring. I'n~g aspegt, the present invention
is directed to conpounds of FRF7rTU|a(| : i$ -N, A is -C(R8)-, Y
is -C(R)-, Zis-C(CO?B)-R7ais si ng a double bond, cis a
doubl e bond, and R9 and RO, botiy"hydrs NA thfe aspect, conpounds
have a structure according tq the flol | owj|ng Fovlrrula (rrr)y: R 0O
Rg Ry
Ryg
N
7~ H

where Z, R}, R*, RS, R’,R7, R®and R!° are as defined with regard to Formula (I).

The subject invention compounds above are also useful precursors for compounds of
formula Q-L-B, wherein Q is a compound of Formula I, 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 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 reference.
For compositions and methods of use, the compounds of formula Q-L-B are useful in the same
way as compounds of Formula I. Thus, they can be interchanged in the composition examples
herein.

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

bacteria such as S. aureus, S. saprophyticus, E. faecalis, S. pyogenes, S. pneumoniae, S. viridans,
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(') where X is -G, A is -C(R8)-, Yis -N(Rl)-, R2 is a double bond
oxygen, a is a double bond, bis a single bond, c is a single bond, and RO
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Is formul a_i ncl udes opti.cal isoners, dis reopers _.or enanti Qner.s
thereof: SHAPHASES b YO 8?5?%98?‘%- ggﬁ‘f@h%@%@%%‘? BreYgF 8?.5&%?‘3& B Yabl e
esters, aniigesingmd. Ji Sit6lgsClTisse MutatiohtResarchoVigo2a8ds. 2andiovBei r uses are
disclosed in U S. Patent 5,180,719 issued January 19, 1993;
1L General Reaction Schemes for Compound Preparation:

In making the compounds of the invention, the order of synthetic steps may be varied to
increase yield of desired product. In addition, the skilled artisan will also recognize the judicious
choice of reactants, solvents, and temperatures is an important component in successful synthesis.
While the determination of optimal conditions, etc. is routine, it will be understood that a variety
of compounds can be generated in a similar fashion, using the guidance of the scheme below.
Specific synthetic examples are set forth for a variety of compounds in Section VI

The starting materials used in preparing the compounds of the invention are known, made
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, 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 &
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
reactions and/or increasing the yield of the reaction. Often the skilled artisan utilizes protecting
groups to accomplish such increased yields or to avoid the undesired reactions. These reactions

are found in the literature and are also well within the scope of the skilled artisan. Examples of

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

Organic Synthesis. Of course, amino acids used as starting materials with reactive side chains are

preferably blocked to prevent undesired side reactions.
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an inportant c i n syccess e | & [t heeL r on of
opti mal corifrt &ITE Q&ﬁ% P‘il%g’r ﬁﬁgi btg Pia%é R/\ﬁ? 4638377§\hd%r‘%t1 ﬁ}af @e\ggir\l:oet y
of conpoungssozan, Ag. I8NORABNES. RarenaNsi 4774762 f Aeh Bari988;SU.AgPaidneNg s, THHSS, of
t he schene_bel ow. | GSY t f ety
of conpourtf8titH 1§§§ztﬂ?§ﬁ)at\9flt Gfﬁ&tgg%ifrﬁqlhéa@gé ﬁ??gj’nﬁg%cf &%tgpré%’zrarll%hgg%
conpounds ©F. phea Nay£839,353, Rine 15N98M, U.SERIgent by. &8I 8nkih2d)998% U. Sirkatent
comercially avail gbbe af alggga.pt H)g rrlrah]erhg{z #6 ;APSr ggg@gbﬂ lg%d Pta{g:raltt P]tohe
skilled ar¥¢shiPeiVt Rec-at% : g4ai§’tc it e % 4Py EAd y carry out
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is, is well t ope 9 Llle(is Uggf 50\]{ ??8 N 2t50
car ry out %ﬁHEH ﬁy :l& ﬁ?ggg ‘fﬁ% %(ﬁt agenf, rﬁ{ ed F
reduction @ocarsbpﬁwﬂt NG FR084s M4y 1,NeDT; 1.6 Pacp Olad 5,045,545 Shel 35,1991; U.S.
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nucl eophi |]i’aéen é\rl%hé@?q ?3éal(\qaab 5§4 Uséj t1’Ste>nt Ho. 5%]2%,909, Jtupy ﬂ, elggz{,ctpg I!’atent A
5,430,152, July 4, 1995; European Patent Publication 172,651, Feb. 26, 1986; European Patent
Publication 230,053, July 29, 1987; European Patent Publication 230,946, Aug. 5, 1987; European
Patent Publication 247,464, Dec. 2, 1987; European Patent Publication 284,935, Oct. 5, 1988;
European Patent Publication 309,789, Apr. 5, 1989; European Patent Publication 332,033, Sept.
13, 1989; European Patent Publication 342,649, Nov. 23, 1989; and Japanese Patent Publication
09/67,304 (1997).
Suitable methods for making quinazolin-2-4-dione compounds of the present invention
are described in International Patent Publication 01/53273 Al.
The quinolone compounds of the subject invention may be prepared in several ways.

Versatile methodologies for providing the compounds of the invention are shown in Scheme I

below:
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IV. Compositions:

The compositions of this invention comprise:

(a) asafe and effective amount of the compound of the invention

(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
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
amount” will vary with such factors as the particular condition being treated, the physical
condition of the patient, the duration of treatment, the nature of concurrent therapy (if any), the
specific dosage form to be used, the excipient employed, the solubility of the quinolone therein,

and the dosage regimen desired for the composition.
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The compositions of this invention are preferably provided in unit dosage form. As used
herein, a "unit dosage form" is a composition of this invention containing an amount of a
quinolone that is suitable for administration to a human or lower animal subject, in a single dose,
according to good medical practice. These compositions preferably contain from about 30 mg,
more preferably from about 50 mg, more preferably still from about 100 mg, preferably to about
20,000 mg, more preferably to about 7,000 mg, more preferably still to about 1,000 mg, most
preferably to about 500 mg, of a quinolone.

The compositions of this invention may be in any of a variety of forms, suitable (for
example) for oral, rectal, topical or parenteral administration. Depending upon the particular route
of administration desired, a variety of pharmaceutically-acceptable excipients well-known in the
art may be used. These include solid or liquid fillers, diluents, hydrotropes, surface-active agents,
and encapsulating substances. Optional pharmaceutically-active materials may be included,
which do not substantially interfere with the antimicrobial activity of the quinolone. The amount
of excipient employed in conjunction with the quinolone is sufficient to provide a practical
quantity of material for administration per unit dose of the quinolone. Techniques and
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).

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
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 dosage
form. Such forms may be packaged as individual dosages or multiple dosages for easier handling.
Where Iyophilized or dried dosages are used, the reconstituted dosage form is preferably isotonic,
and at a physiologically compatible pH.

Various oral dosage forms can be used, including such solid forms as tablets, capsules,

granules and bulk powders. These oral forms comprise a safe and effective amount, usually at
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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
infection. Preferred methods of this invention are for the treatment of bacterial infections. Such
infectious disorders include (for example) central nervous system infections, external ear
infections, infections of the middle ear (such as acute otitis media), infections of the cranial
sinuses, eye infections, infections of the oral cavity (such as infections of the teeth, gums and
mucosa), upper respiratory tract infections, lower respiratory tract infections, including
pneumonia, genitourinary infections, gastrointestinal infections, gynecological infections,
septicemia, sepsis, peritonitis, bone and joint infections, skin and skin structure infections,

bacterial endocarditis, burns, antibacterial prophylaxis of surgery, and antibacterial prophylaxis in
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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
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
administered per day. Treatment regimens preferably extend from about 1, preferably from about
3 to about 56 days, preferably to about 20 days, in duration. Prophylactic regimens (such as
avoidance of opportunistic infections in immunocompromised patients) may extend 6 months, or
longer, according to good medical practice.

A preferred method of parenteral administration is through intravenous injection. As is

known and practiced in the art, all formulations for parenteral administration must be sterile. For



These topical conpositions preferably conprise a safe and effective anount,
usual ly at |east about 0.1% and preferably from about 1% to about 5% of
t he qui nowanmo4/@4se3abl e exci pients for topical adm ni strcarvsoiresser abl y
remain in place on the skin as a continuous film and resist being renoved
by perspiration or inmmersion in water. @enerally, the excipient is organic
in nature and capable of having dispersed or dissolved therein the
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acquiring the disease, but has not yet been diagnosed with the disease;
inhibitin the i nfectj ous al sorder and/or alleviating or reversing the
i nfectious €5 - Jr%‘l nmet hods of the present invention are
directed to preventln i nfec ys di sorders, it is understood that the
term " prevent "B@%@g;ﬁ%@_%,ﬁqg_e{ hat the disease state be conpletely
thwarted. (See Wbster's Ninth IIe | e Dictionary.) Rather, as used
herein, the term preventing refer ity of the skil led artisan
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(Precursor A)

3-methoxv-2.4.5-trifluorobenzoyl chloride




that adm nistration of the conpounds of the present invention may occur
prior to onset of infection. The termdoes not inply that the di sease
state be vanpb€osys avoi ded. The qui nol one derivatives awd/wspBoreis7ons of
this invention can be adm nistered topically or systemcally. Systemc
application includes any nethod of intr@ucing the quinolone into the

ti ssues of the body, e.g., intrathecal, epidural, intramuscular,
transdernmal, i nt ravenous, intraperitoneal, subcutaneous, sublingual,
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and practiced in the art, aI I forrrul ations for parenteral admnistration
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admni ni st r afthgn -cytlogiopyldiiadifldosd si-difiydro-8-methoxy-4-oxo-quinoline-3-carboxylate

Ethyl 3-cyclopropylamino-2~(3-methoxy-2,4,5-trifluoro-benzoyl) acrylate (30.3 g, 88 mmol) is
dissolved in THF. 60% sodium hydride in oil (4.1 g, 103 mmol) is added portion-wise keeping

the temperature below 40°C. The solution is stirred at room temperature for 2 hours, then poured

into water. The desired product is isolated by filtration and air dried.

1-Cyclopropyl-6,7-difluoro-1,4-dihydro-8-methoxy-4-oxo-quinoline-3-carboxylic acid

(Precursor A)
Ethyl-1-cyclopropyl-1,4-dihydro-6,7-difluoro-8-methoxy-4-oxo-quinoline-3-carboxylate (28.6 g,
88 mmol) is suspended in a mixture of acetic acid, water, sulfuric acid (8/6/1, 300 mL) and is

refluxed for 2 hours. The reaction mixture is cooled at 0°C and the desired product is collected by

filtration.

Precursor Example B




from about 20 ng, nore preferably fromabout 100 ng to about 2,500 ng, nore
preferably to about 500 ng. Topical adm nistration can be used to deliver
t he qui noenmosysesni cally, or to treat a |ocal i nfectir/USEha/@essant s of
gui nol one to be topically adm ni stered depends upon such factors as skin
sensitivity, type and | ocation of the #¥ssue to be treated, the conposition
and excipient (if any) to be admnistered, the particul ar quinolone to be
adm nistered, as well as the particular disorder to be treated and the
extent to which system g 6as distinguished fromlocal) effects are desired.
VlI. Exanples - Co { Preparation a. Precursor Preparation - Nuclei:
Precursor Exanpl e / §II)J:IJ:Od1 111 _O0OEt / FOve O OB I OOO F
COON F COCEt F FINFNFFOw O OB X (Precursor A)

3-net hoxy- 2, 4, 5-trif CUor obenzoyl chl ori de WD 2004/ 014893 PCT/ US2003/ 022587
76 3-thhoxy-2,4,5-d1fluorobenzoic acid (43.9 g, 213 nmol ) is suspended in

di chl oronet hane (30 vyniL) and oxalyl chloride (25 nL, 287 ) is added
foll owed by 4 drep M t enper at ure
for 6 hours and the afford the

chop DVF. - TRe_mixt®@fle is sth"
vent is—reno @- evaporati o
desired product. met hoxv 2§4.°57tTA f | uor o- b&nzoyl “Bcet ate Mnoet hyl

mal onate (26.4 g, 20Q, mol) is dissolwed in THE (700 ndt). The solution is
cooled at -50C and n-butyllithium (160 nL 2.5 M 400 ) is added,
keeping the tenperature below - 50C. The tenperature is i%itially raised to
0C and cool ed back to -50C. 3-nethoxy-2,4,5- trifluorobe

(20.6 g, 92 mol ) i ded, keeping the jtenperature at -5
reacti on m xt urged i ; o0 ro® OB Hy &r

until the pH |

oyl chloride
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(Precursor B)

5-Bromo-3-chloro-2.4-difluorobenzoic acid

To a mixture of acetic acid (100 mL), water (20 mL), and nitric acid (26 mL) is added 3-chloro-
2 4-difluorobenzoic acid (4 g, 21 mmol) and bromine (2.2 mL, 43 mmol). A solution of silver

nitrate (7.0 g 41 mmol) in water (20 mL) is then added slowly. After 14 hours at 20°C, the

precipitate is filtered and rinsed with ether. The organic phase is washed with sodium bisulfite,
water, brine, and dried over MgSO,. Removal of the spent dessicant and concentration of the

solvent affords the desired product.

5-Bromo-3-chloro-2.4-difluorobenzoyl chloride

5-bromo-3-chloro-2,4-difluorobenzoic acid (5.2 g, 19 mmol) is suspended in dichloromethane (30
mL) and oxalyl chloride (2.92 g, 23 mmol) and dry DMF (3 drops) are added. The mixture is
stirred at room temperature for 3 hours and the desired compound is isolated after evaporation of

the solvent.

Ethyl 5-bromo-3-chloro-2.4-difluoro-benzoyl acetate

Magnesium (0.475 g, 19.5 mmol) is suspended in ethanol (1.5 mlL, 26.5 mmol) and carbon
tetrachloride (0.16 mL) is added. A solution of diethylmalonate (3 mL, 19.7 mmol) in ethanol (15
mL) is added dropwise and the mixture is stirred at 60°C until the magnesium has completely
dissolved. The mixture is cooled at -5°C and 5-bromo-3-chloro-2,4-difluorobenzoyl chloride (5.5
g, 19.0 mmol) is added dropwise. The mixture is stirred at room temperature for 1 hour. Diethyl
ether (50 mL) and water (20 mL) are added and the mixture is acidified with concentrated



beconmes acidic. The organi c phase is washed with sodi um bi carbonate and
dried; evaporation of the solvent affords the desired product. Ethyl

3- cycl opr vjoytoaavraes32- ( 3- met hoxv-2 4 5-trifl uoro-benzoyl )pcacusehesie2580 a

m xture of acetic anhydride (50 nL, 530 mmol) and triethyl orthoformate (50
m.,, 300 mmol) is added ethyl 3-nethoxy-8,4,5-trifluoro-benzoyl acetate
(52.94 g, 192 mmol). The mxture is refluxed for 2 hours, then is cool ed
to roomtenperature. The excess reagent is rem)ved by evaporation to
provi de a th
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Ethyl 3-cyclopropylamino-2-(5-bromo-2,4-difluoro-3-chloro-benzoyl) acrylate (2.95 g, 7 mmol)
is dissolved in THF (15 mL) and 60% sodium hydride (0.29 g, 7 mmol) is added portionwise.

After 1 hour at room temperature, the suspension is poured into water (100 mL) and the desired

product isolated by filtration and air dried.

6-Bromo-8-chloro-1-cyclopropyl-1,4-dihydro-7-fluoro-4-oxoquinoline-3-carboxylic acid

(Precursor B) \

Ethyl 6-bromo-1-cyclopropyl-1,4-dihydro-7-fluoro-8-chloro-4-oxo-quinoline-3-carboxylate (1.9
g, 5 mmol) is suspended in a mixture of acetic acid, water, sulfuric acid (8/6/1, 30 mL) and is
refluxed for 2 hours. The reaction mixture is cooled to room temperature and poured into cold
water (50 mL). The precipitate is collected by filtration, washed with water, and air dried.

Precursor Example C

Br COOEt COOEt COOH

(Precursor C)

Ethyl 8-chloro-1-cyclopropyl-1.4-dihydro-7-fluoro-6-methyl-4-oxoquinoline-3-carboxylate

Ethyl 6-Bromo-§-chloro-1-cyclopropyl-7-fluoro-1,4-dihydro-4-oxoquinoline-3-carboxyate (0.5 g,
1.3 mmol), lithium chloride (0.165 g, 3.9 mmol), tris(dibenzylideneacetone)dipalladium (0.120 g,



Br COON Br COOEt Br COOEt F NI F NI F #F C1 C1 C1 (Precursor B)

5- Brono- 3-chl oro- 2, 4-di fl uorobenzoic acid To a m xture of acetic acid (100
m.), wat ewQ(@04/0m4393 and nitric acid (26 nlL) is added 3- GHTOWS2003/022587
2,4-difluorobenzoic acid (4 g, 21 mmol) and bromne (2.2 nL., 43 nmol). A
solution of silver nitrate (7.0 g 41 ntl) in water (20 nL) is then added
slowy. After 14 hours at 20C, the precipitate is filtered and rinsed with
et her. The organi c phase is washed vvith sodi um bi sul fate, water, brine,

and dried over ent n of
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suspended in water (40 nL) and P%&—'(—é-%added The suspension is
heated at reflux for 2 hours, cooled to roomtenperature, and extracted
with diethyl ether. The de}gi red product is ;obtained after gygporation of

the solvent. Ethyl
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inamxture of acetic anhydride (4.4 i, 47m nol ) and 4riethyl
orthoformate (4.5 nL, 27 mmol) and the mxture is heated at reflux for 2
hours. The volatiles are eyaporated, the residue is dissplved in

OyN COOEt O;N COCl1 O;N COOH
Cl Cl

Cl

O;N. COOEt ON COOEt

| —— I

F F °NH F N
Cl A Cl A
(Precursor D)
3-Chloro-2.4-difluoro-bromobenzene

To a solution of diisopropylamine (19 mL, 135 mmol) in THF (125 mL) cooled at -20°C is added
n-butyllithium (80 mL, 1.6 M in hexane, 128 mmol). The temperature is raised to 0°C for 5

minutes and lowered to -78°C. Then 2,4-difluoro-bromobenzene (25 g, 130 mmol) is then added
and the reaction mixture is stirred at -65°C for 2 hours. Hexachloroacetone (25 mL., 164 mmol) is
added and the solution is warmed to room temperature. After evaporation of the solvent, the

residue is distilled under vacuum to give the desired product.



ethanol (20 nL), and the resulting solution is cooled at OC

Cycl opropylamne (2 nm, 29mol) is added and, after 30 m nutes, the

desi red pwaxeo4/0i4893i sol ated by filtration and air dried.pcEriS82ho3m2ks80NM0- 8
-chloro- | -cyclopropyl- | ,4-dihydro-7-fluoro-4-oxo-quinoline-3 -c arb
oxyl ate Et hyl 3-cycl opropyl anm no- 2- (5- b8®no- 2, 4-di f | uor o- 3- chl or o- benzoyl )
acrylate (2.95 g, 7 mol) is dissolved in THE (15 nL) and 60% sodi um
hydride (0.29 g, 7 mmol) is added portionwi se. After 1 hour at room
tenperaturge, th ensi on isdpoured into water (100 nlL) and the desired
product i sor=e by P PEFAEtd7" and air dri ed.

6- Br ono- 8-Toh wiuioh of Bedhtips-2.83difilorafbrdinheaizane 12X.5 p.o¥id- dimol dugjetherd220mLl-Batear box

ylic acid_(RPrecyrsor. hyl ... . .

6- br ono- | -7<§y fso%g%%@ﬁx?%ﬁgéﬁ'ﬁv&l}%h}uﬂ %519un(])]?’(1)'-6 - é%llieé(?noe-’ %%)&%‘-ml ur nE(gZIC} ﬁg-ng“-)car bo
xyl at e ( 1.K8epifg th® temapptajuré Ieleu OO deftr il i minudsx€Qy ie botiblalcieto the maxitidn miettrer |

sul furic acid 6/1, 3 and. |, refluxed.fo I tjan
mxture i }C%Pd 3%6 tt%ﬁpref)aglﬁ?n%%lr?ﬁve r‘?ﬂ §'r e ASfLCH Hour&d [OI %?Ogﬁ) '(‘:{%r?%pre-llg%gt éﬁl ?ef S%lgm_) .
The preci giyt@tioricaciddré edidedahdiye drigdrtia gitaseon sepamsd cohd dried Rvanioenl, of ghediolyent
dried. Precursor anpl 000 Br COOKCOOKCOON FNFN FN C1 C1C
(Precurso ra?%d% %Etcﬁxfffe%m%u&

goigl g{ g- g-]ﬁgmféyﬁéh?&gg,%y&iﬂllldrélﬁegioq é’c&f)‘ 7-fl uoro-6- net hyl - 4- oxoqui nol i ne- 3- car
6- Br onp- 8-%0hloro 4-diflyclobgmezaip ydid THfd, 6 monol), idladdedipdy moixvUroofdiguing oitiinasidl@ar box

yate (0.5 3 .mmol ), i thi chl oride .(0, 165 .9

Lri s(di borB éﬁé‘%@f@r@ H:LE L) au?%en%ueefni%“é‘?ﬂw%ﬁ&% e tgrature for 30

PCT/ US200 3hid@254had podi8d Ontd RenfFitnta)ion dfeler msnitingysblid affof . thbdesiged iRodicimol ) and
2,6-di-tert-butyl - 4-net hyl - phenol (BHT, 25 ng) are conbined in DVF (40 nl)
and heat ed-Hitro/ehl&G-2AdadifldBolieoraychidiide sol vent is then renoved in vacuo.
The residue is triturated with hexanes and then purified by flash

chr omat ograNhie-behlebiidediflgebbeusiin geid %664 1gh 208 ahmoly agh lopalplf cherided4d@bve 3he

desired product. g.-c | qr.0-J). = c~cl Qpr (%,-I
4- di hydr o-n?r-nf’ulﬁti‘f)er 1-5%)5]" tlﬁydllc-h E%Q%Qaﬁl?% imr%‘ -tg-ncg’ruf)g&o)?fioé %chr,e fl(lglre%'curl;hseor O
Et hyl reaction mixture is stirred for 14 hours at room temperature and the solvent is evaporated under

8-chl oro- I(r-ﬁg‘%g%glgsrs%%%-g.lé té_ g‘ias%glér%agc-t.f | uor o- 6- et hyl - 4- oxo- qui nol i ne-3-carb

oxyl ate i'S suspénded in a m xture of acetic acid,

water, S“'#. tH;Elis‘?ni &5-%111&8%/-?34-' %{ﬂug’ro[‘}e}uoyf‘a{‘cgtaies refluxed for 2 hours. The
reaction ature and poured into

Monoethyl malonate (3.26 g, 24.7 mmol) is dissolved in THF (10 mL) and the solution is cooled
at —=50°C. n-Butyllithium (30 mL, 1.6 M, 48 mmol) is added over a period of 30 minutes. A
solution of S5-nitro-3-chloro-2,4-diflucrobenzoyl chloride (3.35 g, 13 mmol) of in THF (2 mL) is

added keeping the temperature below -50°C. The reaction mixture is then stirred at room

temperature for 3 hours and 1N HCI (5 mL) is added. The organic layer is separated and the
aqueous phase is extracted with ethyl acetate. The combined organic phases are dried and the
crude product obtained after evaporation of the solvent. Pure product is obtained after flash
chromatography using 5% EtOAc in CH;Cl,.

Ethyl 3-cyclopropylamino-2-(2.4-difluoro-3-chloro-3-nitro-benzoyl) acrylate

Ethyl 5-nitro-3-chloro-2,4-difluoro-benzoyl acetate (4.10 g, 13.3 mmol) is dissolved in a mixture
of triethyl orthoformate (3.4 mL, 20 mmol) and acetic anhydride (6 mL, 64 mmol). The reaction
mixture is warmed at 120°C for 3 hours and the remaining volatiles are removed under vacuum.
The residue is dissolved in ethanol (15 mL) and the solution is cooled at -5° C.
Cyclopropylamine (0.88 mL, 12.7 mumol) is added and the desired product is isolated by filtration

and air dried.



cold water (5 nL). The precipitate is collected by filtration, washed with
water, and air dried. Precursor Exanple D~~ Br Br | COOH F\%FI/ FF/ F
Cl Cl O 1weNMo£0a@843 02N COCI 2N COOH F )g q F F F F / He1@1S2@B/0215871 O O
02N COOEt 02N COCEt I~ 1 I~ FFNHFNCL ACL (Precursor D

3-Chl oro-2, 4-di fl uoro- bronobenzene To aisol uti on of diisopropylam ne (19
m., 135 mmol) in THE (125 nL) cooled at -20C is added n-butyllithium (80
nm., 1.6 Min hexane, 128 rrm)l) The tenperature is raised to OC for 5

m nut es and ' di f| uagr o brormb? zgnebSZ g, 130
mmol) is oIt 1o 1 St 5C for 2

hour s. Fb)(a@b{ll@mqapetone (25 n1_ 164 mml) IS added and the solution is

S Ot | TR %&%@go& it Frsnl e D SR

PCT/ US2003ised#&8ix Et8Ac (4 fah) ar 022, Pothsdikny Gdirbhlﬁ[tz(dl%g,al& ©mdD inadied and ta of

3-chl oro-2. 4-di f] uor o- br ono e 215 t her, ..(220 at
S R S S S e O e Dot HR gt Rootal itk d kg 1k g,
mol ) in BieA(i6iQoliikd by Kb@fin) Fashbewite waer, atdisiedrikdl ow - 70C. After 15

m nutes, CO2 is bubbled into the reaction m xture Kkeeping the tenperature
bel ow -70C. After warm ng to roomtenperature, water and hydrochloric acid

are added and the organi c phase i separ t ed nd dried. Renoval of the
solvent affords the desired prom&g -chl oro-2, 4-di fl uor obenzoi c

acid 3-Chl oro-2, 4-di fl uorobenzoic aC|d (108 52 rrrml) |s°addedtoa
m xture of fum ng CogBi d (10 COOEt
| COOEt

Cl

(o] [o]
F COOEt F. COOEt
F. N COOQEt O SN
| — 111 — I
Cl N/ Cl NH Cl N Cl OEt Cl N Cl

lorQ-0-n1iro-4-0Xxo

(Precursor E)

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

2,6-dichloro-5-fluoro-3-nicotinic acid (4 g, 19 mmol) is suspended in CH,Cl, and oxalyl chloride
(2.72 g, 21 mmol) is added followed by 3 drops of DMF. The mixture is allowed to stir for 3

hours at room 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, 18 mmol) are added to a mixture of ethanol (1.5 mL, 26 mmol) and
carbon tetrachloride (0.15 mL) and diethyl malonate (2.76 mL, 18 mmol) 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 chloride (4.3 g, 19 mmol) is progressively added keeping the temperature
below 5°C. After one hour at room temperature, the mixture is acidified, diluted with water, and

extracted with toluene. Evaporation of the solvent affords the desired product.



mL) and sulfuric acid (13 nL) at 0OC. The suspension is then stirred at room
tenperature for 30 mnutes and poured onto ice. Filtration of the

resul ti ngwsodondo@sdsor ds t he desired product. PCT/US2003/022587

5-Ni tro-3-chloro-2, 4-di fl uorobenzoyl chloride

5-Ni tro-3-chloro-2,4-difluorobenzoic adkd (6.94 g, 29 mol) and oxal yl
chloride (4.06 g, 32 mol) are dissolved in dichloronethane (30 nlL) then
four drops of DVMF are added. The reaction mixture is stirred for 14 hours
at roon1tenperat re and he solve % |s Eated under reduced pressure
to give tREYgE = - hl or 0- 2, 4-di f | uor o- benzoy!
acetate Mgnges tngds-amkmﬂm(;@ﬁﬁma &6—27carhmj/e)thyl sprolpessmé (6dz.i Tl 19 nl)

and the solutiqgn is coo 50C... n- But 0 nmol
i s added 8w vAhyEsrs rﬁf) %’Gprf'f)lllfﬁlleé%lfo ac %‘i‘u | @Fﬂa%gd% b, OlgmaorPantnetts )
S5-nitro-3; a@fdg(@j@ gj'r%néfh&ﬂrf Wﬂlﬁf QRBRZ R)borf Nn@feta:iﬁe (13 a@eogs sobBiomisdxjracséd With THE

2 m) is adde eepi ng the tenperature W -5 reacti,on. mxture
|( s t h)en s ethyk acgtaggt anﬁigb‘ﬁgo‘?‘é?ﬁﬁleﬁ’rg%)n&ﬁ qurﬁ f‘re?delf?glﬁvgr gf’lﬁoi Nefll}&l e("% dﬁ%l)cam 3°
added. The. Q560 Sluh@end e HeRsAtetaet diehe dgliebpsdphase is extract ed
with ethyl acetate. The conbi ned organi c phases are dried and the crude
product obigi BesleafchRio-8YanepRdiD-Péxothehs&ehiddnkne-Fopaio ﬁoduct i s obtained
after flash™ chromatography using 5% Et QAc in &H S% ﬁi eth
3- cycl opr &Fyi-an3- ﬁ'élcélofozs HuQrPPYTIdEYH:330X0RrRAB0MS (7 & 18 Mot Bypireh with Pt o
Et hyl 5- nighGordats k.81, 2Ambiof)| 44@ r0etRenERde 38 el 043 Ambl) gd tha n&ctnnemh ) is
dissolved in a mxture of triethyl orthoformt

acetic anhyaied aeflug fof2 hougsg Tl‘?ﬁHF’)t“reW eny OB TR u‘%ﬁ&ﬁﬂ“é‘h t(’s%%%gemte 120C
for 3 hourggand the remaining volatiles are renoved under vacuum The
residue is dissolved in ethanol (15 nlL) and the solution is cooled at -5 C

Cycl opr opiaIBRe 6 dhBRo- Sﬂﬂuorlagvrﬁhﬂwm Ixd-BeripasdyRanmthoiletydespropghope oduct i s

isolated by TilTtration _and air_dried. WO 2004/014893 PCT, l{§%903/ 022 §7 81
Et her - ccy W&%@dlthoroﬁ-ﬂuoropyr1d1nyl)—3-oxo-2-ethoxymethy ene-propanoate Tmno

4- di hydr o4 %%Joﬂ@& 8 Sndbl @A BmAite BiufioR kQosldi BOITN €y3toprplaite #0.8 mL, 12

(Precursor
3 cycI opr mpmlhmaﬁ@dzarngzesmv@iy fnnd fhe Bixgure | aflpyedstofiy %téo%%mﬁqasm%f& OB (3. 41
( ’3 9 mﬂg[lh): dés?z;ad ﬁioﬁé& 6B Hined afidy OPpofafth Silde Wiatidls. . Pot assi um carbonat e

g,

s added and the ‘reaction mxture is stirred at 0C for 2

hours.  Theyt ¥t Wiofo-I SydRGHESHeirbR-4-6&- MR daRehHiRe dthe Sidaebxylae oduct i s
isolated by fittratiton, washed with water, and air dried. Precursor Exanple
E O (Precursor E)

Ethyl-3-(2,6-dichloro-5-fluoropyridinyl)-3-oxo-2-cyclopropylaminomethylene-propanoate (1.09

g, 3 mmol) is dissolved in acetonitrile (15 mL) and potassium carbonate (840 mg, 6 mmol) is
added. The mixture is heated at reflux for 18 hours and poured into water. The precipitate is

filtered and purified by flash chromatography using 2% methanol in CHxCLo.



FCOOHF~~COCI FCOOEt | I COOEt O NC G NC a4 NA 1000 F 1 1
COOEt F I / | COOEt XOOEt C F COCEt I I G NN A (Precursor E) 2

6- di chl or w«oB20hd/e@s®s- 3- ni cot i noyl chl oride 2, 6-di chl or o- ®d1/uK20EB/(@2387COt i ni C
acid (4 g, 19 mmol) is suspended in CH2C12 and oxalyl chloride (2.72 g, 21
mmol) is added followed by 3 drops of DB¥. The mixture is allowed to stir
for 3 hours at roomtenperature and the solvent is evaporated to afford
the desired product. Ethyl-3-(2 6-dichloro-5-fluorgp rY

i di nyl ) -3-o0xo0-2-carboxyet hyl pro NAALS: 8 umturnings (0.44 g, 18
mmol ) are added to a m xture of , 26 mmol) and carbon
tetrachl oride (0.15 nL: and di et hyl naPonate (2.76 mL, 18 ¢mol ) is added
over 15 mi nuteB t er at uFe aooi: S and t hen
cooled at 0C. 2,6 .3 9, 19 mmol)
IS progre55|veI, G % one hour at
roomtemmrMLwe,tﬁernxUMels a dMled dHLﬂeOMAH1Wme and
extracted with tol uene. Evaporation of the solvent afférds t%% desired
product. WD 2004/ 014893 PCT/ US2003/ 022587 82 Ethy;///(z OH

6- di chl oro-5-fluorop ry idinyl)-3-o0xo0-propanoate

Et hyl - 3- (2, 6-di chl oro-5-fl uoropyri di nyl) - 3-0xo0-2-cafboxyet hyl propanoate (6
g, 17 mmol) is mxed with yater (30 nL) and p- toluenesulfonlc acid
nonohydrate (0.15 g, 0.8 ml) and heat ed at 1q00 for one hour. After
cooling to roomte %dueous o C¥Etracted with ethyl
acetate and the conbi br gani ¢ l-ayers ar @ over Na2SO4. The spent
dessicant is renpvekr N“at e concentrated to give
the desired product. Eth -(2 \T/LT

6- di chl or o- 5- quorpryrldlnyI) 3- 0x0- 2- et hoxynet hyl ene- pr opanoat e

Et hyl - 3- (2, 6-di chl or o- 5- f (pygupdey ) di nyl ) - 3- oxo- propanoate (5 g, 18 mmwol) is
m xed with triethyl

Ethyl-3-(2.3.4,5-tetrafluorophenyl)-3-oxo-propanoate
Ethyl hydrogen malonate (26.4 g, 200 mmol) is dissolved in THF (700 mL) and the solution is
cooled at -35°C. n-BuLi (160 mL, 2.5 M in hexane, 400 mmol) is added dropwise and the

solution is cooled at -58°C. A solution of 2,3,4,5-tetrafluorobenzoyl chloride (21.1 g, 100 mmol)
in THF (10 mL) is added and then the reaction is allowed to warm to room temperature. The
solution is poured in 1N HCI and extracted with ether. The extracts are washed with a bicarbonate
solution, brine and dried over Na,SO,. The desired product is purified by flash chromatography

on silica gel using 15% EtOAc in hexanes.

Ethyl-3-(2.3.4.5-tetrafluorophenyl 3-amino-2S-methyl-

propanoate
Ethyl-3-(2,3,4,5-tetrafluorophenyl)-3-oxo-propanoate (10 g. 38 mmol) is dissolved in a mixture of
triethyl orthoformate (10 mL, 60 mmol) and acetic anhydride (10 mL, 106 mmol) and the solution

-3-0X0-2~

is heated at reflux for 3 hours. After concentration under vacuum, the residue is dissolved in
CH,Cl, and cooled at 0° C. 2S-aminopropanol (4.26 g, 55mmol) is added dropwise and the
solution is allowed to warm to room temperature. The product is purified by flash

chromatography on silica gel using 25% EtOAc in hexanes.

Ethyl-9.10-difluoro-2.3-dihydro-3S-methyl-7-oxo-7H-pyrido[1,2,3-de]-1.4-benzoxazine-6-

carboxylate
Ethyl-3-(2,3,4,5-tetrafluorophenyl)-3-o0x0-2-[ 3-amino-2S-methyl-propanol-3-yl]-methylene-
propanoate (9.78 g, 28 mmol) is dissolved in DMF (25 mL) and 60% sodium hydride in oil (1.17



orthofomate (4.3 nL, 26 mol ) and acetic anhydride (4.1 m, 43 mmol) and
the mxture is heated at reflux for 2 hours. The m xture is then

concent r avexoosial@sdzvacuum to afford t he desired productpCTArS?Y3/22582

6- di chl oro-5-fl uoropyri di nyl ) - 3- oxo- 2- cpr opyl am nonet hyl ene- pr opanoat e

Et hyl - 3- (2, 6-di chl oro-5-fl uor opyri di nyl84 3- oxo- 2- et hoxynet hyl ene- pr opanoat e
(2.65 g, 8 mol) is dissolved in ethanol (5 nL) and the solution is cool ed
at 0C. Cycl opropyl am' ne (0.8 nmL, 12 rrm)l) i s added progressively and the

mxture is allo stir. a roomt ture. for, on red
product i £ ohIER e’d ' efierAfée\r/?rBélP’é‘ft? ? By oL 2Fld 40 neatelrerlfEhL
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refl ux foracﬂ&ma;u&ﬁ)remd poured i nt o water. The preC| pitate is fi I tered and

purified b fIa hro 2‘V

D004/ 0145 b O sagEs e By PPl 2l BptePory ¢ |
COCEt F C%bxylﬁe B.Fg,/27 moolfiE dddIed ’FHFG]nIl 1(1% sque&ascmmas AQAEadded. ETHe | F
#NI FN OO (Precurso&% dt03b

Et hyl - 3- ( Zolytian is heated 23 PP fPrh ey | The THE b eysparats gt the PRESANUSIEY & DYen

mal onat e (ABiidn 6 acdR il ddsfediprddRt ¥ @Btainsd By Hitbd&0 ml) and the sol ution
is cooled at -35C. n-BuLi (160 nL, 2.5 Min hexane, 400 nmol) is added
dropwi se and the solution is cogheéusdr Exagiple @ sol uti on of
2,3,4,5-tetrafl uorobenzoyl chloride (2]S 1 g, 100 nmmol) in THE (10 nL) is
added and then th agtion s M 0 warmto nmperature. The
solution is poured”in 1IN HO and extragted with ether. Ths)hextracts are
washed with a bi carbonate
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F COOEt
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(Precursor G)

Phenyl N-cyclopropyliminomercaptothioformate
N-Cyclopropyl isothiocyanate (5 g, 50 mmol) and thiophenol (5.2 mL, 51 mmol) are mixed

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

broken apart, collected on a filter, and washed with hexanes to give the desired product.

Phenyl N-cyclop_ropyliminochlorothioformate



solution, brine and dried over Na2SO4. The desired product is purified by
flash chromat ography on silica gel using 15% Et OAc i n hexanes. Ethyl-3-(2
34 WO 2004/014893 PCT/US2003/022587
5-tetrafl uorophenyl) - 3- oxo- 2- [ 3- am no- 2S- net hyl - pr opanol - 3-yl | - net hyl ene-
propanoate Ethyl-3-(2,3,4,5-tetrafl uor d¥henyl ) - 3- oxo- propanoate (10 g. 38
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phase is washed with saturated aqueous sodium bicarbonate solution and brine and dried over

MgSO4. After concentrating, the desired product is distilled under reduced pressure (5 mm Hg).

Ethyl 1-cvclopropvl—Z-Dhenvlthio-S,6,7,8-tetraﬂuoro-1,4—dihvdro—4-oxoquinoline-3-carboxvlate

2.3,4,5,6-Pentafluorobenzoylacetate (6.02 g, 21 mmol) is dissolved in dry toluene (100 mL). Dry
sodium hydride (0.562 g, 23 mmol) is added under argon and the mixture is allowed to stir 30
minutes. Phenyl N-cyclopropyliminochlorothioformate (6.78 g, 32 mmol) is then added in dry
toluene (15 mL). The resulting mixture is heated at 50°C for 4 hours, then at reflux for 20 hours
before being cooled to room temperature and diluted with CH,Cl,. The organic layer is washed

once with water, dried over MgSO4, and concentrated to give a dark oil which is purified by flash

chromatography on silica gel using 15% acetone in hexanes.

Ethyl 1-cyclopropyl-2-phenylsulfinyl-5.6.7 .8-tetrafluoro-1.4-dihydro-4-oxoquinoline-3-

carboxylate

Ethyl 1-cyclopropyl-2-phenylthio~5,6,7,8-tetraﬂuoro-1,4—dihydro—4-oxoquinoline-3-carboxylate
(3.38 g, 7.7 mmol) is dissolved in CH,Cl, (100 mL). m-Chloroperbenzoic acid (1.9 g, 11 mmol)
is added and the solution is allowed to stir at room temperature overnight. The reaction mixture is
extracted with sodium bicarbonate, dried over MgSO, and concentrated under vacuum. The
desired product is obtained after purification by flash chromatography on silica gel using 15%

acetone in hexanes.
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m nutes. Phenyl N-cycl opropyli m nochl orothioformate (6.78 g, 32 mmol) is
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purified by flash chromatography on silica gel using 15% acetone in
hexanes. Ethyl 1 cyclopropyl 2 phen Isy ulfinyl-5 6 7 8-tetrafl uoro-|

4- di hydr o- 4- oxoquj nol i ne-3- car boxyl ate Et hyl
1- cycl opropyl - 2- phenyl t hi 0- 5, 6, 7, Bu
8-tetrafl uoro¥ Ay dr o- 4- oxoq

OtBu

3-car boxyl ate 3.38 g, 7.7 mmuol)
i s dissolved in||CHJC12 (1007TL). in} Ch|oroperbenzoic dcid|(1.9 g, 11 mol)
i s added and he ion is all NnEoNstir at roo At ure overnight.
The reaction mxture is extracted with sodi um bi carbonate, dried over
MySO4 and concentrated under vacuum The desired produg¢t is obtained after
purification by flash chromatography on silica gel using 15% acetone in
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solution is cooled at 0OC. Sodi um hydrosulfite (60 ng) dissolved in water
(2 m) is then added followed by a solution of sodium bicarbonate (0.5 g
in 10 nmL). The solwtion is stirred at 0OC for one hour and

hydr oxyl am ne- O-sul fonic acid (0.264 g, 2.3 nmol) is added. The solution is
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4-tert-Butoxy-3-chloro-2,3,6-trifluoropyridine
3-Chloro-2,4,5,6-tetrafluoropyridine (50.0 g, 270 mmol) is dissolved in dry THF (500 mL) and
cooled to 0°C. A solution of lithium zers-butoxide (270 mL, 1.0 M in THF, 270 mmol) is added

dropwise over 50 minutes and the solution is then allowed to stir an additional 90 min. at 0°C
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mml ) is dissolved in dry THE (500 nL) &&nd cooled to OC. A solution of
lithiumtert-butoxide (270 nL, 1.0 Min THF, 270 mmpl) is added dropw se
over 50 mnutes and the solution is then allowed to stir an additional 90

mn. at 0C WO 2004/ 014893 PCT/ US2003/ 022587 . 88 bef '
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evapor ati on purified by f h chr ogra on silica gel

usi ng hex &mﬁgshtcbrqrrwgmby philieaess} ysig hél%‘ﬁ“d@ frglate the debie Compo‘md

4-tert-But oxv- 2 5, 6- trlfluoropyrldl ne Sodi um acetate (12.75 g) and 10% Pd/ C
(18. 66 g)4 ere-Byioned. Stoirifluerapyidingn of 4-tert - but oxy- 3-

chloro- 2, gofpkrdck eaqug gHidn ok %a/coas% g;?a% 48384 Yo h Bolikn (80RrHaloxgnd t he
Pace L

mxturelsp under drogen (1 The m xture is aIIowedtogtlr

at room t ehiperas, ﬁ'rtleﬂlfompynén% (31ﬂ3§, %%F&‘F Xsin THE (30Ra)e g phe oixfupre, is; Rige
through a pad 9ok it £ ThARi&Hrd 8 NBRELED Wrlah ré2X 8NQRrandl FRr48 h. The

catalyst is removed by filtration through a pad of Celite®, which is washed with hexanes. After

concentration, the residue is purified by flash chromatography on silica gel using 5% Et;O in

petroleum ether to isolate the desired compound.

4-tert-Butoxy-2,3,6-trifluoro-5-methylpyridine

n-Butyllithium (45.6 mL, 2.5 M in hexanes, 114 mmol) is added via syringe to a solution of dry
diisopropylamine (14.93 mL, 107 mmol) in anhydrous THF (300 mL) under argon at -78°C and
the mixture is allowed to stir 20 minutes. A solution of 4-fert-butoxy-2,5,6-trifluoropyridine
(15.58 g, 76 mmol) in dry THF (30 mL) is added. Methyl iodide (9.45 mL, 152 mmol) 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 provides the desired compound.

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

Hydrazine monohydrate (16.6 mL, 342 mmol) is added to a solution of 4-fert-butoxy-2,3,6-
trifluoro-5-methylpyridine (13.19 g, 60 mmol) in #-propanol (200 mL) and the resulting solution
is heated at reflux under argon for 16 hours. The mixture is cooled to room temperature and the
solvent evaporated. The residue is redissolved in CHyCl,, washed with water, and dried over

MgSO4. The desired product is obtained by evaporation of the solvent.

4-tert-Butoxy-2,5-difluoro-3-methylpyridine
Crude 4-fert-butoxy-2,5-difluoro-6-hydrazino-3-methylpyridine is dissolved in methanol (150

mL) and a 20% aqueous sodium hydroxide solution (32 mL) is added. Air is bubbled through the
reaction mixture as it is stirred for 48 h. The solvent is removed and the residue is redissolved

CH,Cl,. This organic layer is washed once with water and is dried over MgSO4 and the solvent

evaporated. The desired product is purified by flash chromatography on silica gel using 5% Et;0

in hexanes.



concentration, the residue is purified by flash chromatography on silica
gel using 5% Et20in petroleumether to isolate the desired conpound.
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raised to 7 with 1 N NaOH. The aqueous layer is extracted twice more with CH,Cl; and the

combined organic layers are washed once with water, dried over MgSO4, and concentrated. The

desired product is purified by flash chromatography on silica gel using 20% EtOAc in hexanes.

Ethyl 2-(4-chloro-5-fluoro-3-methyl-2-pyridinyl)cyclopropaneacetate

Hydrogen chloride gas is bubbled through a solution of 2-(4-chloro-5-fluoro-3-methyl-2-
pyridinyl)cyclopropaneacetonitrile (2.91 g, 13 mmol) in ethanol (9 mL) until the weight increases
by 3.56 g and then the mixture is heated to boiling. Water (0.32 mL) is added and the mixture is
allowed to heat at reflux for 2 hours before cooling it to room temperature and adding more
water. The pH is adjusted to 7 with solid sodium bicarbonate and it is extracted with CH,yCl,.
The combined organic layers are washed with water, dried over MgSO4, and concentrated to give
a yellow liquid which is purified by flash chromatography on silica gel using 20% EtOAc in

hexanes to give the desired product.

2-(4-Chloro-5-fluoro-3-methyl-2-pyridinyl)cyclopropaneethanol
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2- (4- Chl orﬁ)- 5-fl uoro- 3-net hyl - 2- pyri di nyl ) cycl opr opaneacet al dehyde

A solution of diethyl [(4-Chloro-5-fluoro-3-methyl-2-pyridinyl)cyclopropanemethyl-
methylene]malonate (539.1 mg, 1.5 mmol) in diphenyl ether (25 mL) is heated at 220°C for 45
minutes, then cooled to room temperature. The desired product is purified by flach

chromatography on silica gel using hexane then ethyl acetate as solvents.

Precursor Example I
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The ether layer is washed with water and brine, dried o
concentrated. The §&8ired product is
silica gel usio Mhexanes. EP

2.4.6-Trifluoropyridine
Sodium acetate (12.75 g) and 10 % Pd/C (18.66 g) are added to a solution of 3,5-dichloro-2,4,6-
trifluoropyridine (26 g, 129 mmol) in THF (800 mL) and the mixture is placed under hydrogen (1

atm). The mixture is stirred at room temperature for 48 hours. The catalyst is removed by

filtration through a pad of Celite®, which is washed with hexanes. After concentration, the liquid
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0C bef or e 4rigi-Bulosy2o-di R The reaction mxture is poured into
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concentration via rotary. evaporation f
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pad of Celite®. After concentration via rotary evaporation, the liquid is purified by flash

chromatography on silica gel using 5% ether in hexanes to isolate the desired compound.

4-tert-Butoxy-2,6-difluoro-3-(trimethylstannyl)-5-nitro-pyridine
To a solution of (fert-butyldimethylsislyl)-zert-butylamine (23 mL, 95.9 mmol) in THF (120 mL)
at —78°C under argon is added n-butyllithium (61.3 mL, 1.5 M in hexane, 91.9 mmol), and the

solution is allowed to warm to 0°C to provide a solution of LiBSBA. In a separate flask, a
solution of 4-tert-butoxy-2,4-difluoro-3-nitro-pyridine (17.63 g, 75.9 mmol) in THF (275 mL) is
cooled to —78°C under argon and Me;SnCl (45.7 mL, 2.5 M in THF, 114.3 mmol) is added. The
LiBSBA solution is then added dropwise while maintaining an internal temperature below —74°C.
The resulting mixture is stirred for 30 min at -7 8°C and then is poured into a saturated aqueous
ammonium chloride solution (300 mL). The aqueous solution is extracted with bexanes (3 x) and

the combined organic layers are washed with water and brine, dried over MgSO,, and

concentrated. Purification by flash chromatography using EtOAc/hexanes gives the desired

product.

4-tert-Butoxy-2.6-difluoro-3-methyl-5-nitro-pyridine
Tris(dibenzylideneacetone)dipalladium (21.1 g, 23.1 mmol), tri-o-tolylphosphine (28.1 g, 91.7

mmol), cuprous chloride (4.55 g, 45.5 mmol), and potassium carbonate (6.35 g, 45.5 mmol) are
placed under argon. After addition of DMF (1600 mlL.), the mixture is stirred for 5 min at room
temperature followed by successive additions of solutions of 4-tert-butoxy-2,6-difluoro-3-
(trimethylstannyl)-5-nitro-pyridine (17.99 g, 45.5 mmol) in DMF (1200 mL) and methy! iodide in
DMF (228 mL, 0.2 M, 45.5 mmol). The resulting mixture is stirred under argon at 50°C for 90

minutes. After cooling to room temperature, the reaction mixture is filtered and concentrated



at -78C under argon is added n-butyllithium (61.3 nL, 1.5 Min hexane, 91.9
nmmol ), and the solution is allowed to warmto OC to provide a solution of
Li BSBA. |Iwonosepasst e flask, a solution of PCT/US2003/022587
4-tert-butoxy-2,4-difluoro-3-nitro-pyridine (17.63 g, 75.9 mmol) in THE
(275 nL) is cooled to -78C under argon9%nd Me3SnCl(45.7 m., 2.5 Min THF,
114.3 nmmmol ) is added. The LiBSBA solution is then added dropw se while

mai nt ai ni ng an i nternal terrperature bel ow -74C. The resulting m xture is
stirred for and then is uraleda o}
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After cooling to roomtenperature, the reaction mxture is filtered and
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toluene. The residuge is ur|f|ed
chr omat ogr SPH§ *dHBNPRES ﬂﬁ%rP ﬁg’dﬁ’ﬁmﬁ glmetliyq%'m‘é‘i’l ygyrsling igd f‘t]lYeélén B}Cq%’é%l é}#r"g and
Et OAc as gliyend ?%@% aghod68s Edagungl ﬁﬁdréﬁ&ie IRk €18 mL) is added. The reaction mixture is
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n- propanol (115 nmL.) and the resulting solution is heated at reflux under
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evapor at ed Chr&g%agr%?hﬂ%ﬁki ?grlg%h%§@ UeininBx R CL2, washed with water, and

dried over uct is o tained by evaporation of t he
solvent. 4 fal 73 E Crude
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through the m xture. The solvent |s renoved, the reS| due I's
minutes, cyclopropylacetonitrile (2.05 g, 25.2 mmol) is added in dry THF (10 mL). 4-tert-

Butoxy-2-fluoro-3-methyl-5-nitro-pyridine (5.75 g, 25.2 mmol) in THF (10 mL) is then added.

The mixture is stirred 1 hour at -78°C and 1 hour at room temperature and then is poured into a
saturated aqueous ammonium chloride solution (85 mL) and extracted twice with ether. The
combined organic layers are washed with brine, dried over MgSO4, and concentrated to give a
yellow oil. The oil is purified by flash chromatography on silica gel using 20% ethyl acetate in

hexanes to give the desired product.

2-(4-Hydroxy-5-nitro-3-methyl-2-pyridinylcyclopropaneacetonitrile

2-(4-tert-butoxy-5-nitro-3-methyl-2-pyridinyl)cyclopropaneacetonitrile (6.0 g, 20.7 mmol) is
dissolved in neat trifluoroacetic acid (60 mL) and the mixture is stirred 1 hour at room
temperature. The trifluoroacetic acid is then removed by rotary evaporation to give the desired

product.

2-(4-Chloro-5-nitro-3-methyl-2-pyridinyl)cyclopropaneacetonitrile




redi ssolved in CH2C12 and the solution is washed once with water and is
dried over MgSO4. The spent dessicant is renoved by filtration, the

sol vent rwoowedo14893d t he residue purified by chromat ogrraainys2008/meis7ca gel
usi ng 5% et her i n hexanes.

2-(4-tert-Butoxv-5-nitro-3-nethyl-2-pyrddi nyl ) cycl opr opaneacetonitrile Dry
diisopropylamne (7.0 nL, 50 nmol ) is dissolved in anhydrous THE (45 ni).
The solution is cooled to -78C and n- butyIIithi um (20.8 nL, 2.5 Min

e s
But oxy- 2- f(wcmg aaadrranmﬂouésmmw ﬁymL,drzma n@ﬁolyf.s gddez5fomowm)|by phesplieEoug 10
m.) is then déQn]deﬁ%ig A re:rles"dtlrred ur a c;[uas at ro%n?@glpéraﬁpufheﬁlt

room t enp&* aqueou
chlori de $ehMd inedcdiBRatad (B nﬁ!)dn@éktrﬁcaai mrh cmcdg Thietpll mtlmearquecmh @yexu@ rdmedled

I dt
give a yal oot NEREE Therdapbupliveiis sfien pTRchob RO CEE g At GRLATC,

gel usi ng odQ%cethybyd madﬁtslefdamw with evaderedriddoovgi VizSOfeand esheeediatpt. Gl alesired

2- (4- Hydroxy-5-nitro-3-neth 2 pyri di ng(%)cycl Qpr opaneacetonitrile
2-(4-tert Pmﬂﬂl@)twplglfﬁiib}‘ﬂasi}c SPEIaEth%“} g’ﬁ’éﬁ’i‘ésacetonl trile (6.0
g, 20.7 rrm)l) |s di ssol ved in neat trlfluoroacetlc acid (60 nL) and the

m xture i Ethl2dd-shlorp-haifrp-3methylryridioybicyelopiopaneacelale + v j f | yor oacetic acid is

then reno ¥n ERbALeY, ?taa@og %ts In9ﬂ01 R HbIE! hAReKeSLEsh of 2 @dHREo-5-nitro-3-
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met hyl - idisnyl )ec paANgAcE 7 19)7 1 fm&hH hgnol
(5 ) andtH ﬁ%‘ec?sﬂu? 4.%81%% AR Db Rt OaTer (I R
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mxture t 0soliu (())Irln alch (0 & }&urg st%@&l 1 %glqj af goo%lrel%ﬁeratﬂ%? Tﬂyréaétmn mixture is quenched

with a saturated aqueous solution of sodium potassium tartrate (15 mL) and the aqueous solution

is extracted with ether. The combined organic layers are dried with MgSO4 and concentrated to

give the desired product as an oil.

2-(4-Chloro-3-nitro-3-methyl-2-pyridinyl)cyclopropaneacetaldehyde

2-(4-Chloro-5-nitro-3-methyl-2-pyridinyl)cyclopropaneethanol (0.66 g, 2.6 mmol) is dissolved in
CH,Cl, (3 mL) and added to a solution of oxalyl chloride (0.29 mL, 3.3 mmol) and dry DMSO
(0.47 mlL, 6.6 mmol) in CH,Cl, (7 mL) at -78°C. After stirring 15 minutes, triethylamine (1.88
mL, 13.5 mmol) is added and the mixture stirred another 5 minutes at -78°C and 10 minutes at
0°C. The reaction is then quenched with water and extracted with CH;Cl,, The combined

organic layers are washed with water, dried over MgSQ4, and concentrated to give the desired

product.
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3-Chloro-4,5-difluoroanthranilic acid
To a solution of 4,5-difluroroanthranilic acid (12.25 g, 71 mmol) in CH,CL, (125 mL) is added
acetic acid (50 mL) and hypochlorous acid terz-butyl ester (8.75 mL, 78 mmol). After 2 hours,

the reaction mixture is diluted with EtOAc and washed with water and brine. The organic layer is
dried over MgSO,, filtered, and concentrated. The resulting residue is purified by flash
chromatography using 5% isopropyl alcohol- 1% formic acid-94% CH,Cl, to give the desired
product.



chromat ography on silica gel using a hexane/ethyl acetate gradient.
Precursor Example J OO0 F\ OHOH:)tll'r0}1 FICLICI1W O0OHOHDO
N~N~, BocWwd 20bidN4g93Boc :)I111IOH/ NH d A d Al d (Prraduwsors/or)ss7
3-Chloro-4,5-difluoroanthranilic acid To a sol ution of
4,5-difluroroanthranilic acid (12.25 9,971 nmol) in CHZCL2 (125 nl) is
added acetic acid (50 nL) and hypochlorous acid tert-butyl ester (8.75 mi,
78 mol ). After 2 hours, the reaction mxture is diluted with Et OAc and
washed wi t2h vvat gani c layer is dried over MgSH4,
filtered, * PRRZOlcdCld) t i ng residue is purified by flash
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concentrated under vacuum and purified by flash chromatography using 5%
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3- Chl or o- cyclopro 1 am no- 4 | fl d l. ed b
mi xt ure off2- SE?SC - & FUEHS-2 }lebrf”f“ggcf?‘g)g %’381 Borg na°1?7"°15é? 553 Igmd?)
Cycl Opr op¥lclaprbie aﬁﬁem 2mmL 58.7 forisIR Ipptasshoh a&santaj(m?a@ﬁaﬁmn@a) T¥prif, acbBte6

mol ), cupric acetate nonoh 0 5Q nd. tri e

(49 it St 30 4, JCOm gt OR3P Moot o "

hours, t hatir&net 800 %ﬁférul%ehduss GiNReadiioh ahiedreli’d dehcenaaedl ipdea vacutthg and the
resulting residue is dissolved in EtOAc. The organic layer is washed with 1.0 M hydrochloric

acid, water, and brine. The organic layer is dried over MgSO; and filtered. The filtrate is
concentrated under vacuum and purified by flash chromatography using 5% isopropyl alcohol-
1% formic acid-94% CH,Cl, to give the desired product.

g3—Chloro—2-cyclopropylamino—4,5-diﬂuorobenzoyl)-hydrazinecarboxylic acid terr-butyl ester

To a solution of 3-chloro-2-cyclopropylamino-4,5-difluorobenzoic acid (4.18 g, 16.9 mmol) in
CH,Cl, (60 mlL) is added tert-butyl carbazate (3.34 g, 254 mmol) and 1-ethyl-3-(3-
dimethylaminopropyl)-carbodiimide (2.43 g, 25.4 mmol). After 16 hours, the reaction mixture is
diluted with CH,Cl, and washed with saturated NaHCOs, water, and brine. The organic layer is
dried over MgSO, and filtered. The filtrate is concentrated under vacuum and purified by flash
chromatography using 33% EtOAc in hexanes to give the desired product.

8-Chloro-1-cyclopropyl-6.7-difluoro-2.4-dioxo-1.4-dihydro-2H-quinazolin-3-yl)carbamic acid

tert-butyl ester (Presursor J)

To a solution of (3-chloro-2-cyclopropylamino-4,5-difluorobenzoyl)hydrazinecarboxylic acid fert-
butyl ester (3.86 g, 10.7 mmol) in THF (100 mL) is added potassium carbonate (7.38 g, 534
mmol) and triphosgene (4.12 g, 13.9 mmol). The reaction mixture is heated at reflux for 90
minutes, cooled to room temperature, and diluted with EtOAc. The organic layer is washed with
water and brine, then dried over MgSO, and filtered. The filtrate is concentrated under vacuum

and purified by flash chromatography using 33% EtOAc in hexanes to give the desired product.



resulting residue is dissolved in EtOAc. The organic |ayer is washed with
1.0 M hydrochloric acid, water, and brine. The organic layer is dried over
MySO4 andwia tobee@se3 The filtrate is concentrated under nrcacuszneszanesspurifi ed
by flash chromat ography using 5% i sopropyl al cohol- 1% form c acid-94%
CH2C12 to give the desired product. (3-%hloro-2-cycl opropyl am no-4
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(Precursor K)

4.,5-Difluoro-2-nitrobenzoic acid ethyl ester

4,5-Difluoro-2-nitrobenzoic acid (1.93 g, 9.5 mmol) in CH,Cl, (30 mL) is cooled to 0°C under an

argon atmosphere and treated with oxalyl chloride (1.0 mL, 11.5 mmol) followed by anhydrous
DMEF (2 drops). The mixture is warmed to room temperature and stirred for 2 hours. The
solution is co-evaporated with toluene to yield an oil that is taken up in CH,Cl, (30 ml), cooled to
0°C under argon, and treated with anhydrous ethanol (6 mL). After 5 hours at room temperature,
the solution is poured into saturated NaHCO; and extracted with chloroform. The organic phase
is washed with brine, dried over Na,SO,, filtered, and concentrated under vacuum to give the

desired product.

4,5-Difluoro-3-( trimethylstanny])-2-nitrobenzoic acid ethyl ester
To a solution of (tert-butyldimethylsilyl)-zer¢-butylamine (2.88 mL, 12 mmol) in THF (15 mL) at

—78°C under argon is added n-butyllithium (7.67 mL, 1.5 M in hexane, 11.5 mmol), and the
solution is allowed to warm to 0°C to provide a solution of LiBSBA. In a separate flask, a
solution of 4,5-difluoro-2-nitrobenzoic acid ethyl ester (2.20 g, 9.5 mmol) in THF (35 mL) is
cooled to —78°C under argon and Me3SnCl (5.7 mL, 2.5 M in THF, 14.3 mmol) is added. The
LiBSBA solution is then added dropwise while maintaining an internal temperature below ~74°C.
The resulting mixture is stirred for 30 min at —78°C and then is partitioned between 1 M HCl and

Et,0. The aqueous phase is separated and extracted with ether. The combined organic phases are



FNO- FNEOAA (Precursor K) 4,5-Difluoro-2-nitrobenzoic acid ethyl
ester 4,5-Difluoro-2-nitrobenzoic acid (1.93 g, 9.5 mmol) in CH2C12 (30 nl)
i s cool edwon0d{husader an argon at nosphere and treated vRdmusmesozbsschl ori de
(1.0 nb, 11.5 mol) followed by anhydrous DMF (2 drops). The m xture is
warnmed to roomtenperature and stirred P&r 2 hours. The solution is
co-evaporated with toluene to yield an oil that is taken up in CH2C12 (30
M), cooled to OC under argon, and treated with anhydrous ethanol (6 niL).
After 5 hour at,ur e, e t ed
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Tri s(di bengiyd thel desbrad podure) d| paI | adium (3.29 g, 3.6 nmol),
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Af t er cool évaporhted togive thedysiesdgiretduet. t he reaction mxture is filtered and
concentrated under
2-Cyclopropylamino-4.5-difluoro-3-methylbenzoic acid ethyl ester

To a solution of 2-amino-4,5-difluoro-3-methyl-benzoic acid ethyl ester (1.1 g, 5.1 mmol) in
anhydrous ethanol is added molecular sieves (3 A), acetic acid (3 mL), and [(1-
ethoxycyclopropyl)oxy]trimethylsilane (4.1 mL, 20.4 mmol). After 30 minutes, sodium
cyanoborohydride (1.63 g, 25.9 mmol) is added, and the reaction mixture is heated at reflux.
After 16 hours, the reaction mixture is cooled to room temperature and filtered, the filter cake is
washed with ethanol, and the combined filtrate is concentrated under vacuum to afford a viscous
oil. The oil is dissolved in ethyl acetate and the solution is washed with 1 M HCI, water, and
brine. The organic layer is dried over MgSO,, filtered, and the filtrate is concentrated under

vacuum to give the desired product as a beige solid.

1-Cyclopropyl-6.7-difluoro-8-methyl-1H-quinazoline-2.4-dione
To a solution of 2-cyclopropylamino-4,5-difluoro-3-methylbenzoic acid ethyl ester (1.24 g, 4.9

mmol) in dry CH,Cl, (25 mL) under argon is added chlorosulfonylisocyanate (0.69 g, 4.9 mmol).
The solution is left at room temperature for 4 hours and then the solvent is removed under

reduced pressure. The residue is cooled at —20°C and a cold brine solution (25 mL) buffered with



reduced pressure by azeotropic renoval of DMF with toluene. The residue is
purified by flash chromatography on silica gel using 2:1, 1:1, and 2:3

m Xt ur es oo lvexemasozand Et OAc as eluents to give the desaTacs2pe3ndessy.

2- Am no- 4, 5-di fl uor o- 3-net hyl - benzoi c acid ethyl ester

4,5-Di fl uoro-3-nethyl -2-nitrobenzoic a9 ethyl ester (1.26 g, 5.1 mol) is
conbined with ethanol (20 nL) and 10% Pd/ C catal yst (0.13 g) and the

m xture is shaken under hydrogen (40 psi) for 6 hours at roomtenperature.
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sol uti on i%BeaRic lagsEs g d P%‘bﬂ’fe@@gg‘aﬁmeél gt the Solyenf ey u%qer mducleta p(ijessuzi[uced
by hal f wi r@ubihg &iOkinRhibd @EEBL,0andlait fiedsefivelthe deiell brdted by
filtration. The dry solid is added to a solution of triethylamne (1.13
m., 81 mmol) in THE (50 nL) and the m xture is heated at reflux
overnight. The reaction mxture is cooled, the solvent is renoved under
reduced ¥ essuruursdfPrepdiftionegiRdsicion Blotsywssol ved in water (22.5 nmL) which is
then acidified to pH 1-2 with 1 MHCI. The resulting precipitate is
collected by filtration. 3-Am no-PrecucbyExpnipdolil -6 7-di fl uoro-8-nmeth 1

qui nazol i ne-2, 4-di one (Presursor K) To a solution of

1-cycl opropyl -6, 7-di f| uor o- 8- net hyl - | H qui nazol i ne- 2, 4-di one (0.467 g, 1.85




mmol) in dioxane (1.5 nL) and DMF (1.5 nL) is added NaH (60% di spersion in
oil, 89 ng, 2.2 mol). The solution is heated at 60C for 10 m nutes and
cool ed t owmoomm/e@sgser at ure. To the cooled solution is addes2003/022587

O (2, 4-dinitrophenyl ) hydroxylam ne (0.368 g, 1.85 mmol), and the solution
is heated at 80C for 30 mnutes. The régulting red solution is cooled to
room tenperature, poured over crushed ice, and the mxture is extracted
with Et OAc. The conbined organic |layers are dried over MgSO4, filtered,
and the solvent renoved under reduced preessure. Thesresulting solidis
triturated with Et20 and aigldried to give the desi product. b.
Precursor Preparation - 7~ @s??i@m* | aty: —Precyrsor Exanple L WO

2004/ 014893 PCT/ US2003/ 022687 100 0 Ko% Ove H>)XN"O N, 'FI B Boc ~ Boc ~
Boc HO HN O Boc Boc Boc Ts RBOBoc 1 HN-Boc HN-Bgc HN-Boc O O CF;, CF
(Precursor L) 3(R-(tert-butoxycarbonyl)?2

2-di met hyl - 4- oxazol i di necar boxal dehyde A sol ution of, net hyl
3(R)-(tert-butoxycarbonyl)-pR, 2-di met hyl - - gxazol i di rboxylate (6.5 g,
25.0 nmol) is dissolved j1r toluepe (40 1l) armd—cgolied to -78C. To it a
solution of diisobutyl & dfsaum hydri ge D] BAL") {3322 nL, 1 M 33.2 mmol)
is added dropwise to nmaintain the internal tenperature under -60C After
the addition, the resulting solution is stirred at -78C for 30 mn., and
then slowy warned to OC iln 2 hrs. The m xture is quepched by addition of
water. The organic |ayer is |separated and_the aqyezg;ELayer is extracted
once with ethyl acetate@[?§%V60nbLn gxtracts 18 £ried over anhydrous
MySO4 and evaporated. Th® ™esi due is purified b¥ pl ash chromat ography
usi ng et hyl acetate-hexanes. 3(R)-(téeyt-butoxycarBpnyl)2 2-dinmethyl-4-(1-h

dy roxy-propel)-oxazolidine j
HN—Boc HN—Boc HN—Boc
o Q,
& — 37—
(Precursor L)

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

A solution of methyl 3(R)-(tert-butoxycarbonyl)-2,2-dimethyl-4-oxazolidinecarboxylate (6.5 g,
25.0 mmol) is dissolved in toluene (40 mL) and cooled to -78°C. To it a solution of
diisobutylaluminum hydride (“DIBAL”) (33.2 mL, 1 M, 33.2 mmol) 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 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(R)-(tert-butoxycarbonyl)2,2-dimethyl-4-(1-hydroxy-propyl)-oxazolidine
To a solution of 3(R)-(tert—butoxycarbony1)2,2-dimethy1-4-oxazolidinecarboxaldehyde 5.04 g,

22.0 mmol) in THF (26 mL) is added a solution of EtMgBr (26.4 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 brine and EtOAc and the
aqueous layer is extracted further with EtOAc (2 x). The combined extracts are dried over
MgSO, and evaporated under reduced pressure. The crude product is purified by flash
chromatography with EtOAc-Hexanes to give the desired product.



To a sol ution of

3(R) -(tert-but oxycarbonyl) 2, 2-di net hyl - 4- oxazol i di necar boxal dehyde (5.04 g,
22. 0 nmol o wodbESY326 nl) is added a sol ution of Et MgBr RQABUSL06BL02287M i n
THF) dropwi se at - 78C. After the addition, the resulting solution is
allowed to warmto OCin 1.5 hr and watlet is added to quench the reaction.
The m xture is partitioned between brine and Et OAc and the aqueous | ayer
is extracted further with EtQAc (2 x). The conbi ned extracts are dried over
MySO4 and _eva I The b ude product is purified
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- chromatography on silica gel using EtOAc-Hexanes.

2(S)-tert-butoxycarbonylamino-3-methylene-pentanol
A solution of 3(S)-(fert-butoxycarbonyl)2,2-dimethyl-4-(1-buten-2yl)-oxazolidine (3.25 g, 12.7
mmol) and p-TsOH-H,O (0.484 g, 2.5 mmol) 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 saturated NaHCOs solution. The organic layer is separated and the
aqueous layer is extracted with EtOAc (2 x). The combined extracts are dried over anhydrous
MgSO; and evaporated. The residue is purified by flash chromatography on silica gel with
EtOAc-Hexanes.

2(S)-tert-butoxycarbonylamino-3-methylene-1-(4-toluenesulfonylyloxy)-pentane
A solution of 2(S)-fert-butoxycarbonylamino-3-methylene-pentanol (1.38 g. 6.4 mmol), p-
toluenesulfonyl chloride (1.46 g, 7.7 mmol) and triethylamine (1.07 mL, 7.7 mmol) in CH.Cl,



mol ) and p-TsOHH20 (0.484 g, 2.5 mvol) in MeCH (100 nlL) is heated at
50-60C for 18 hr. After cooling, the solvent is evaporated to 1/3 of its
vol ume anwodiobuorsoswi th Et OAc. The m xture is washed wirdr/sszoesr@rsdd NaHCO3
solution. The organic |layer is separated and the aqueous |ayer is
extracted with EtOAc (2 x). The conbi ngek extracts are dried over anhydrous
MySO4 and evaporated. The residue is purified by flash chromatography on
silica gel with EtOAc-Hexanes.
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by flash chronat ograp on silica, i ng, Bt QAc- hexanes. .
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was purified by flash chromatography on silica gel using CH2Cl2- MeCH.
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bis(tricyclohexylphosphine)dichlororuthenium, 0.329 g, 0.4 mmol) are dissolved in CH,Cl; (150

mL) and the solution is heated at reflux under argon for 20 hrs. The solvent is evaporated and the

residue is purified by flash chromatography on silica gel using EtOAc-hexanes.

3(S)-tert-butoxycarbonylamino-4(R)-ethyl-5(S )-methyl-1-trifluoroacetyl-piperidine

A mixture of 1,2,3,6-tetrahydro-3-tert-butoxycarbonylamino-4-ethyl-5-methyl—l-triﬂuoroacetyl-
pyridine (1.08 g, 3.2 mmol) and PtO, (0.062 g) in EtOH (60 mL) is treated with H, (1 atm ) for 48
hr. The catalyst is removed by filtration and the filtrate is evaporated. The crude product is

purified by flash chromatography using 10-20% EtOAc-hexanes.

3(S)-tert-butoxycarbonylamino-4(R)-ethyl-5(S)-methyl-piperidine (Precursor L)
A mixture of 3(S)-tert—butoxycarbonylamino-4(R)-ethyl-5(S)-methyl—1-triﬂuoroacetyl—piperidine
(1.05 g, 3.1 mmol) and K,CO; (1.8 g, 13 mmol) in MeOH (40 mL) and H>O (10 mL) is heated at

reflux for 30 min. The solid is removed by filtration and the filtrate is concentrated. The residue
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| ayer is separated and the aqueous |ayer is extracted wth CH2Ckd The
conmbi ned extracts are dmHed over anhydrcmls NNgSO4 and evapor at eHN Pr ecur sor
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ester hydrochloride A suspension of L-glutamic acid (18.0 g, {22 mmpl) in
met hanol (120 nl) is coolgd inaice bath. The mixture is treat@gt, dropw se
with thionyl cholride (H2°45 ni. 171 HNangl the._nixture ys™iTowed to
stir at roomte e@g.au[/e\f/@z 18 hourkQ &8tion is Weme
toluene is adde(f to the resi due and the volatiles are renoved by
evaporation. This procegss is repeated twi ce nore to give the desired
product. 2(S)-tert-Butgxycarbonyl am no-pentanedi oi c acid di nethyl ester A

sol ution of 2(S)-amypo: eft tanedl oic acid (ﬂ'll nmet hyl ester hydrochloride (24.3
g, 115 mmol) in "Boc

———

N N
o :
(Precursor M)

2(S)-Amino-pentanedioic acid dimethyl ester hydrochloride

A suspension of L-glutamic acid (18.0 g, 122 mmol) in methanol (120 mL) is cooled in a ice
bath. The mixture is treated dropwise with thionyl cholride (12.45 mL, 171 mmol) and the
mixture is allowed to stir at room temperature for 18 hours. The reaction is concentrated, toluene
is added to the residue, and the volatiles are removed by evaporation. This process is repeated

twice more to give the desired product.

2(S)-tert-Butoxycarbonylamino-pentanedioic acid dimethyl ester
A solution of 2(S)-amino-pentanedioic acid dimethyl ester hydrochloride (24.3 g, 115 mmol) in

methanol (150 mL) is treated with triethylamine (31.5 mL, 226 mmol). Solid di-fert-butyl
dicarbonate (33 g, 151 mmol) is added. After 18 hours the solvent is removed and the residue is
dissolved in CH,Cl,. The solution is washed twice with 1IN HCI, once with brine and dried over
Na,SO,. The spent dessicant is removed and the solvent is evaporated to give the desired

product.

2(S)-tert-Butoxycarbonylamino-4(S)-methyl-pentanedioic acid dimethyl ester
A solution of lithium hexamethyldisilylazide (152.6 mL, 1M in THF, 152.6 mmol) is cooled

under argon in a dry ice/acetone bath. A solution of 2(S)-tert-butoxycarbonylamino-pentanedioic



met hanol (150 nL) is treated with triethylamne (31.5 nm, 226 mmol). Solid
di-tert-butyl dicarbonate (33 g, 151 mol) is added. After 18 hours the
sol vent i womnpwvesi3dand the residue is dissolved i n CH2@A/USEhes/aedsat i on i s
washed twice with INHC, once with brine and dried over Na2SO4. The spent
dessicant is renoved and the sol vent id0évaporated to give the desired
product. 2(S) tert-Butoxycarbonyl am no-4(S)-nethyl - pentanedioic acid

di ret hyl ester A soI ution of Iithium hexanmethyldisilylazide (152.6 nL, 1M
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2(S) -t er t -BEHOGRY AaF BTy Tame Bk HEerirEss erERAl iR BGC FePnyibe sembippd
ester A SQJr%atnicOlQ%e@dc are washed with brine, dried over Na,SO,, and concentrated to give the desired

(4- hydr oxy- gj( ydr oxynet hyl - 3(8) met hyl - butyl)-carbamc acid tert-butyl
ester (8.PI¥Y387.5 nmmol) in CH2C12 (130 ni) is cooled under argon in an ice
bath and triethyl am ne. 201;9 )

Met hanesul Ygiaanesulionig acideslo g DN Y 41 S

mx}]u&e |s§ﬁ_§_;|rred for 1 hour at OC The reaction is diluted vvlth CHZClZ
washe t t
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(8.75 g37.5 mmol) in CH;Cl, (130 mL) is cooled under argon in an ice bath and triethylamine

(20.9 mL, 150 mmol) is added via syringe. Methanesulfonyl chloride (8.7 mL, 112 mmol) is
added dropwise and the mixture is stirred for 1 hour at 0°C.  The reaction is diluted with
CH,Cl,, washed with saturated NaHCO; and brine, dried over Na,SO,, and concentrated to the

desired product.

(1-Benzyl-53(S)-methyl-piperidin-3(S)-yl)-carbamic acid ferz-butyl ester

A solution of methanesulfonic acid 2(S)-tert-butoxycarbonylamino-5-methanesulfonyloxy-4(S)-
methyl-pentyl ester (14.6 g, 37.5 mmol) in benzylamine (81.9 mL, 750 mmol) is heated 70°C for
24 hours. The mixture is then cooled to room temperature and poured into 1 N NaOH (500 ml).
The resulting oily, aqueous mixture is extracted with hexanes (3 x 300 ml). The combined
hexanes extracts are dried over MgSO4, and the volatiles are removed in vacuo to give an oil

which is purified by flash chromatography using a 1-10 % gradient of EtOAc/hexanes.

(5(S)-Methyl-piperidin-3(S)-yl)-carbamic acid terz-butyl ester (Precursor M)




desired product. (1-Benzyl-5(S)-nethyl-piperidin-3(S)-yl)-carbamc acid
tert-butyl ester A solution of nethanesulfonic acid

2( S) - t er t wouzooxy@sga3bonyl am no- 5- met hanesul f onyl oxy- 4( S) -PaTetS2963/(Re3sv y|
ester (14.6 g, 37.5 mmol) in benzylamne (81.9 nL, 750 mmvl) is heated 70C
for 24 hours. The mixture is then cooliéd to roomtenperature and poured
into 1 N NaOH (500 m). The resulting oily, aqueous mixture is extracted
wi th hexanes (3 x 300 m). The conbi ned hexanes extracts are dried over

MySO4, and the vol atiles are.renopved i. ua t Lve.an oil | IS
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with thionyl chloride (4.15 nL, 56.9 nmmol) and the reaction| mixture is
stirred at roomtenperature for 18 hours. The volatiles arerthen renoved by

evaporation in vacuo, gl uene is added togbhe residue and<j s e®eporat ed.
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2(S)-Amino-pentanedioic acid dimethyl ester hydrochloride

A suspension of L-glutamic acid (6.00 g, 40.7 mmol) in methanol (40 mL) is cooled in a ice bath.
The mixture is treated dropwise with thionyl chloride (4.15 mL, 56.9 mmol) and the reaction
mixture is stirred at room temperature for 18 hours. The volatiles are then removed by
evaporation in vacuo, toluene is added to the residue and is evaporated. This process is repeated

twice to give the desired product.

2(S)-tert-Butoxycarbonylamino-pentanedioic acid dimethyl ester
A solution of 2(S)-amino-pentanedioic acid dimethyl ester hydrochloride (8.12 g, 38.4 mmol) in

methanol (50 mL) is treated with triethylamine (10.5 mL, 75.3 mmol) and solid di-ferz-butyl
dicarbonate (10.91 g, 50.0 mmol). After 18 hours the solvent is removed, the residue is dissolved
in CH,Cl,, and the solution is washed with 1IN HCI (2 x 10 mL) and brine (1 x 5 mL). After
drying the solution over Na,SO, and removing the spent dessicant by filtration, the solvent is

evaporated to leave the desired product.



twice to give the desired product. 2(S)-tert-Butoxtic

ar bonyl am no- pentanedioic acid dinmeth | ester A solution of

2( S) - am nexgpmnd/emaeadi oi ¢ aci d di net hyl ester hydrochl ori deT(@2083/0325838. 4
mml) in methanol (50 nmL) is treated with triethylamne (10.5 niL, 75.3
mmol) and solid di-tert-butyl dicarbome (10.91 g, 50.0 mmol ). After 18
hours the solvent is renoved, the residue is dissolved in CH2Cl2, and the
solution is washed with I N HC (2 x 10 nL) and brine (1 x 5 nL). After
drying the soI ut| on over Na, / t. She essi cant by
filtrati oA ’ arbonyla 14 Gip Hlé e‘gred product. WO
2004/ 014833s0kfibh Hﬁmﬂﬁ{ &m&hylsl@ﬁamlde (10 5 mL, 1M in THF, 10.5 mmol) is cooled in a
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reduced rassseiodeavean ehybich i Panﬁe%mu%wmagogﬁ@ 1Y RYZiR3 glﬁ’fag Phy usi ng
15 to 25 %Et QAc/ hexanes. (4
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2(S)-tart- gﬁg&yegﬁlgeglgwl am no- 5- net hanesul f onyl oxy-4(S) - net hyl - pent yl
ester A solution o

(4-hydroxyy &sw%ﬁfc%m S béh: 1R foR) cafioRyihmbietsyhdthaRsdRAYIoxyea B Bmbpitpebiyt v |
ester (0. 12 (8 niL ) is treated with triethylan ne
(1.1 nm. 7e_&mml ) and i's cool ed in an ice bath. Methanesul fonyl chloride
(0.48 ni, d& uﬁﬂp éh %yaQQEPkssiﬁfmaxyﬁﬁthyN(seémﬂl bummarﬁah@c raaaczemmynbswur e
is diluted wt eorsganlc ayer sq V\ntpniagtér (;
(0.53 g, 2.1 mmol) i in CH2C12 (§'mL ) is treated w1th triethylamine (1 and is
cooled in an ice bath. Methanesulfonyl chloride (0.48 mL, 6.2 mmol) is added dropwise. After 1

hour the reaction mixture is diluted with CH,Cl,, the organic layer is washed with saturated

NaHCO; and brine, and is dried over Na;SO,4. The spent dessicant is removed by filtration and

the solvent is removed by evaporation under reduced pressure to give the desired product.

(1-Benzyl-5(S)-ethyl-piperidin-3(S)-yl)-carbamic acid tert-butyl ester

A solution of methanesulfonic acid 2(S)-fert-butoxycarbonylamino-5-methanesulfonyloxy-4(S)-
methyl-pentyl ester (0.72 g, 1.8 mmol) in CHCl, (8 mL) is treated with benzylamine (1.1 mL,
10.0 mmol) and the mixture is heated at reflux for 24 hours. The reaction mixture is then cooled
to room temperature and diluted with chloroform. The organic solution is washed with 5% citric
acid and brine and is dried over Na,SO,. The spent dessicant is removed by filtration and the

solvent is removed by evaporation under reduced pressure to give the desired product.



NaHCO3 and brine, and is dried over Na2SO4. The spent dessicant is renoved
by filtration and the solvent is renoved by evaporation under reduced
pressure Wo Bovel4gdse desired product. (1-Benzyl-5(S)- et ndrys2pevizesn- 3(S) -y
| )-carbamc acid tert-butyl ester A solution of nethanesul fonic acid
2(S)-tert-butoxycarbonyl am no- 5- net hangsul f onyl oxy-4(S)- net hyl - pentyl

ester (0.72 g, 1.8 mol) in CH2C12 (8 nL) is treated with benzylamne (1.1
m., 10.0 mmol) and the m xture is heated at reflux for 24 hours. The
reaction mxturersthe eer tur diluted with

chl or of or REEHEY piRes ARLC & S5 '? acid and brine
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Pd(OH)JC (0.075 g). The m xture iPgedatsogEdamipd® a hydrogen atnosphere
(balloon) and is strrredBfor 18 hours. Thg reaction mxture g filtered

t hrough Celite and ththfthraLe_conce tHrNat ed to—give the!d'é%r red product.
Precur sor Exanpl & HHNBoc wablc ddehe , OH McG24O:c NMEQ2C' CO2Me
+ HH HN\ Boc Boo ~N, Boo Ms." Ov ' v OLMS N ON H (Precursor 0)
4(S)-tert-Butoxy arbonyl am no-2 2-di met hYl- pentanedi oi ¢ acid di net hyl ester
To a stirred solutionyf potassiumbis(trinmethylsilylanmde) (44.4 ni, 0.5 M
in toluene, 22.2 mol) k& dry THE ( rﬂm at -78C\is\adiged a sol ution of

VVC

2(S)-tert-butoxycy ny?a no-4(s) - 't Bpenfa’ne)d ic acid dinethyl ester
(2.14 g, 7.4 mMmos) TWE (26 nmL) %ver a 5 min. Hperrod under an argon
at nosphere. The resultr ng pal e yel @/ﬁol ution is stirred at -78C for 1
hour and then nethyl iodide (1.38 22.2 mmol) is added Stirring is

continued at -78C for 0.5 h, then the white sI S)ured into a
saturated solution of NH4AC (200 nL), and the § m xture is
extracted with Et20 (3 x 150 nlL). The et her extracts are conbi ned, dried

over Na2SO4, concentrated in vacuo, and i.f.i ed 91¥n sh chr omat ography
usi ng 15%4 S)-terz-Butoxycarbonylamino-2.2-dimethyl-pen ane ioic acid eth ester

To a stirred solution of potassium bis(trimethylsilylamide) (44.4 mL, 0.5 M in toluene, 22.2
mmol) in dry THF (22 mL) at ~78°C is added a solution of 2(S)-tert-butoxycarbonylamino-4(S)-
methyl-pentanedioic acid dimethyl ester (2.14 g, 7.4 mmol) in dry THF (26 mL) over a 5 min.
period under an argon atmosphere. The resulting pale yellow solution is stirred at ~78°C for 1
hour and then methyl iodide (1.38 mL, 22.2 mmol) is added. Stirring is continued at -78°C for
0.5 h, then the white slurry is poured into a saturated solution of NH,CI (200 mL), and the
resulting mixture is extracted with Et;O (3 x 150 mL). The ether extracts are combined, dried
over Na,SO,, concentrated in vacuo, and purified by flash chromatography using 15%

FEtOAc/Hexanes to give the desired product.

(4-Hydroxy-1(S )—hydroxymethyl—S,3-dimethy1—butyl)-carbamic acid rert-butyl ester

A solution of 4(S)-tert-butoxycarbonylamino-2,2-dimethyl-pentanedioic acid dimethyl ester
(1.97 g, 6.5 mmol) in 1:1 EtOH/THF (45 mL) is treated with CaCl, (2.89 g, 26.0 mmol) and the
resulting slurry is cooled under argon in an ice bath. To this mixture is added NaBH, (1.97 g,
52.1 mmol) portionwise. After 1 hour the ice bath is removed and the reaction mixture is
allowed to stir at room temperature for 16 hours. The mixture is quenched with 10% NayCO;

and water and the resulting thick, white slurry is extracted with EtOAc (3 x). The combined



Et OAc/ Hexanes to give the desired product. (4:H ydroxy-1(S)-hydroxynethyl-3
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26.0 mmol ) and the resulting slurry i$0&ool ed under argon in an ice bath.
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apparatus for_. | | t hr ough Celite,
the filtradE " r(i’redzgts%gﬂt)
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give the desired prOSN0 mL) is added 10% PA/C (0.19 g). The mixture is treated with hydrogen

(30 psi) on a Parr apparatus for 16 hours. The reaction mixture is filtered through Celite, the

filtrate concentrated, and the residue purified by flash chromatography on silica gel using 10%
MeOH/CHC; containing 1% NH,OH to give the desired product.
Precursor Example P
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Me0,C” " COMe ~ MeO,C CO,Me

(Precursor P)



Precursor Exanple P HN Boc HN, Boc HN~Boc HO ~ OH Me02C*---CO2Me Me02C
CO2Me H H goc Boc HN Boc N N MsO Ovs H (Precursor P) WD 2004/ 014893

PCT/ US2008/00285@(4893109 1 (2 tart Butoxycarbonyl an no- 2- retinesey@ankssny| - et h
|') - cycl obut anecar boxylic acid methyl ester Sodium hydride (60%in m neral
oil, 0.48 g, 12.0 nol) is added to a stoared solution of 2(S)-tert-

but oxycar bonyl am no- pent anedi oi ¢ acid dinethyl ester (1.10 g, 4.0 mmol) in
anhydrous DMF (20 nlL) at roomtenperature under argon, and, after 0.5
hour, 1, 3- dlbronnpropane (1.21 g : e. The
reaction ki3 Butp SHAN O ISHIORCE wed to

z} alngeat E@&mtegper{aturg (évgra\nl ght. The m xture is poured into a m xture
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with Cad 2 (1.1 nmo nd. th
argon in éfn’eliS@é? ﬂ@g%fﬁedwﬂﬂ%‘i’réanl)ﬁ %Y‘iﬁl‘sew'?esgédg%g‘!t?%wn %Jl-éjlr r% aféb%gglﬁlglg(bgmrglr)

portionw Z\ﬁ% { L8 cdncBbhfed! MBe rGRIub @t purifisd b ﬂ@sh&(ﬂumgfr;fphy og aitita g usimg Xt ur e
is all owe 0 Stir at roomtenmperature for 16 hours. The mixture is

quenched AT ELDBofHerpnprom e degiedprodyat the resulting thick, white slurry

S extracted with EtOAc (3 x r gan
e tu,@ . ) pr 98 |cl(§yer [e washed with

Met hanesul fonj ¢ acid ] i
1-(2-t ar t Ahuebge zﬁfbbﬁ?y’leﬁr?ill??&l%ﬂ??@(li’f&‘ﬂi‘8édP?tBW?aéW‘ylp‘?%ﬂg/F35°1°butan BB et
1~ ester ,cid methyl ester (0.82 g, 2.6 mmol) in 1:1 EtOH/THF (18 mL) is treated with CaCl, (1.16 g, 10 5

mmol) and the resulting slurry is cooled under argon in an ice bath. To this mixture is added

S C 6 "v— M

NaBH, (0.79 g, 20.9 mmol) portionwise. After 1 hour the ice bath is removed and the reaction
mixture is allowed to stir at room temperature for 16 hours. The mixture is quenched with 10%
Na,CO; and water and the resulting thick, white slurry is extracted with EtOAc (3 x). The
combined organic layers are washed with brine, dried over Na,SO;, and concentrated to give the

desired product.

Methanesulfonic acid 1-( 2—tert—butoxycarbonylamino-3—methanesulfonyloxy—propyl )-
cyclobutylmethyl ester

A solution of [1-hydroxymethyl-2-(1-hydroxymethyl-cyclobutyl)-ethyl] -carbamic acid zert-butyl
ester (0.64 g, 2.5 mmol) in CH,Cl, (10 mL) is cooled under argon in an ice bath and triethylamine
(1.4 mL, 10.0 mmol) is added via syringe. Methanesulfonyl chloride (0.6 mL, 7.8 mmol) is added
dropwise and the mixture is stirred for 1 hour at 0°C. The reaction is diluted with CHCl,,
washed with saturated NaHCO; and brine, dried over Na;SOy, and concentrated to give the

desired product.

( 6-Benzyl-6-aza-spiro[3.51non-8-y1)-carbamic acid tert-butyl ester

A solution of methanesulfonic acid 1-(2-tert-butoxycarbonylamino-3-methanesulfonyloxy-
propyl)-cyclobutylmethyl ester (0.94 g, 2.3 mmol) in benzylamine (8 mL, 73.2 mmol) is heated
70°C for 24 hours. The mixture is then cooled to room temperature and poured into 1 N NaOH

(20 ml). The resulting oily, aqueous mixture is extracted with hexanes (3 x 10 ml). The



A sol ution of

[ 1- hydr oxynet hyl - 2- ( 1- hydr oxynet hyl - cycl obutyl )-ethyl]-carbam c acid
tert-but yWwo met/er8930. 64 g, 2.5 mmol) in CH2C12 (10 nl) IiRCTCEhESM2e58der
argon in an ice bath and triethylamne (1.4 ni, 10.0 mml) is added via
syringe. Methanesul fonyl chloride (0.61m., 7.8 nmmol) is added dropw se and
the mxture is stirred for 1 hour at OC. The reaction is diluted with
CH2C12, washed with saturated NaHCO3 and brine, dried over Na2SO4, and

concentrated to give the desjr r .
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propyl)-cycl obutyl net hyl ester (0.94 g, 2.3 nmmol) in benzylam ne (8 ni,
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a sol ution of 6- enz carbam c acid tert-butyl
ester (0. MeQCHS 3°E’f‘ é%(i%to %Fegl‘%ﬁﬁ?‘ﬁ“d%@ {0.05 g). The mixture is

treated with hydrogen (30 psi) oOfPrécursamxamplad atus for 8 hours. The
reaction mxture is filtered through Celite, the filtrate concentrated,
and the residue purified fl ash chromafography on si|lica gel using 10%
McOHLCHC13 containing 1% (Hto giv desired Precursor

Exanple Q Ove H 0 0 if % O N——O N, & Boc—Boc Bdc i HN HNC Boc TsO HNC
Boc HO HN, Boc "1JHJ>(‘Beyc Boc rJ'QKI\’FEC Bn- N HNBSE

(Precursor Q)

3(R)-(tert-butoxycarbonyl)2.2-dimethyl-4-oxazolidine carboxaldehyde

A solution of methyl 3-(tert-butoxycarbonyl)2,2-dimethyl-4-oxazolidinecarboxylate (15.00 g,
57.8 mmol) is dissolved in toluene (100 mL) and cooled to -78" C. To it a solution of
diisobutylaluminum hydride (1.0 M, 98.3 mL, 98.3 mmol) is added dropwise to maintain the

internal temperature under -60° C. After the addition, the resulting solution is stirred at -78° C for



NN // Bn Bn HBoc NH(Precursor Q 3(R)-(tert-butoxycarbonyl)?2
2-di net hyl - 4- oxazol i di ne car boxal dehyde A sol ution of nethyl
3- (tert - bwioneyoerkonyl ) 2, 2- di net hyl - 4- oxazol i di necar box ycaves20d204379,
57.8 mml) is dissolved in toluene (100 n) and cooled to -78 C. To it a
solution of diisobutylalumnum hydridet1(1.0 M*98.3 nL, 98.3 mml) is
added dropwi se to maintain the internal tenperature under -60 C. After the
g(é?_l/ US(2)803; Bgzggiul ting solution is stirred at -78 C for WD 2004/ 014893

: 111 30 mi n, and.then ow.y warnmed .to.0 C.i :
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of Ph3PCH3Br (24.60 g, 68.8 mmml) in anhydrous THE (40 L) is added t- BuCOK
(1 Z) r7r12 g t %&-)@temlﬂl&kc}xvd:@bdﬂﬁl@—zggﬁﬁlhtﬁﬂ-zaﬁnﬂmoﬂiﬁim@erat ure. After stirring for
n, e yellow mxture is_treat with a solutio f .
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1g,he45. 8 {Y_E?bk mgz}ﬁtﬁs.s H&@ogmm&nar@gm a6 tdoit Rehpéiaturen dalfiéri sirrag forl 00 mim thend
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and the delpousixfugy &f Feidx i fedOWHPh oF %@3?’% g%%o.xycflﬁa}?}e{m %ir%f“ﬁ‘gg‘?’fe‘% racts
are dri ed QughdiMISHbxabshyd€VIBEOrALRE niindeih THIYULiedniatuessitized Fheddigsildue i s
treated with ether and the white i
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filtratioR? mmand fpR P?arfl%oqeg b@\‘?’ﬁﬁbﬁ%"ceeaﬂd g‘:‘é‘g?'hﬁ“‘r SR Zayf’rsls 5?Prafafe:agaad t%l/e flash
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-tert-Butoxycarbonyl am no-3-huten-1 -al A sol ution . . .
30S)- (¢ er VIaRISpedTIONg T B e e TG Gt ol e oS8 wiclys 5
mol ) angyfs T8 Dthove® S €ira88n. 0 Thé fifiraben®leyaporutddedt the BQidot Js pusifind by édstat
reflux for 2 days. After coo]i ng%ltge solvent is evaporated and the
resi due i shiomaiogiaply ¢silicp gpsiog EERREBBFEShy on silica gel using
Et OAc- hexanes.

2(S)-tert-Butoxycarbonylamino-3-buten-1-ol

A solution of 3(S)-(fert-butoxycarbonyl)-2,2-dimethyl-4vinyl-oxazolidine (10.50 g, 46.3 mmol)
and p-TsOH, H,0 (0.88 g, 4.6 mmol) in MeOH (100 mL) is heated at reflux for 2 days. After
cooling, the solvent is evaporated and the residue is purified by flash chromatography on silica

gel using EtOAc-hexanes.

2(S)-tert-Butoxycarbonylamino-3-butenyl-1-(4-toluenesulfonate

A solution of 2(S)-fert-butoxycarbonylamino-3-buten-1-ol (6.88 g, 36.8 mmol), p-
toluenesulfonyl chloride (8.42 g, 44.1 mmol) and Et;N (6.2 mL, 44.5 mmol) in CHCl, (120 mL)
is heated at reflux for 3 hours. After cooling, the solution is washed with saturated NaHCOs,
dried over anhydrous MgSO, and evaporated. The residue is purified by flash chromatography

on silica gel using EtOAc-hexanes.

2(S)-tert-butoxycarbonylamino-N-(1-prop-2-ynyl)-but-3-enylamine
A solution of 2(S)-tert-butoxycarbonylamino-3-butenyl-1-toluenesolfonate (10.34 g, 30.3 mmol)

and 2-propynylamine (10.4 mL, 151.6 mmol) is heated at 45° C for 4 hrs. The excess reagent is
distilled under vacuum. The residue is purified by flash chromatography on silica gel using

CH2C12-MCOH.

2(S)-tert-butoxycarbonylaming-IN-( 1-prop-2ynyl)-N-benzyl-but-3 -enylamine



2(S)-tert-Butoxycarbonyl am no- 3-butenyl -1 -(4-tol uenesul fonate) A solution
of 2(S)-tert-butoxycarbonyl am no-3-buten-1-ol (6.88 g, 36.8 mml), p-

t ol uenesuoogd/oakdsori de (8.42 g, 44.1 mmol) and Et 3N ( @C/vd200342287 mol )
in CH2C12 (120 nL) is heated at reflux for 3 hours. After cooling, the
solution is washed wth saturated NaHCO®2 dried over anhydrous MgSO and
evaporated. The residue is purified by flash chromatography on silica gel
usi ng Et OAc- hexanes. 2(S)-tert-butoxycarbonyl am no-N-(1-prop-2-y
yl)-but-3-enyl am ne A solution of . . . . o
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in hexanes to give the major diastereomer as the desired product.

(5-Benzyl-8(R)-methyl-5-azaspiro[2.5]oct-7-yl)-carbamic acid tert-butyl ester
Zinc dust (7.46 g), cuprous chloride (1.5 g), and Et;O (25 mL) are refluxed 1 hour. 3(S)-tert-

butoxycarbonylamino-4(R)-methyl-5-methylene-1-benzyl-piperidine (1.39 g, 4.4 mmol) and
diiodomethane (5 mL, 62 mmol) are added. The mixture is heated at reflux for 10 hours, more
diiodomethane (5 mL, 62 mmol) is added, and the mixture is heated at reflux for 15 hours more.
The reaction mixture is quenched with water and the ether layer is separated, washed with 10%
HCl, water, and NaHCO;, and dried over K;COs. Removal of the spent dessicant and
concentration gives an oil which is purified by flash chromatography on silica gel using 10%

EtOAc in hexanes.

(8(R)-Methyl-5-aza-spiro[2.5]oct-7-yl)-carbamic acid tert-butyl ester (Precursor Q)

(5-Benzyl-8(R)-methyl-5-azaspiro[2.5]oct-7-yl)-carbamic acid tert-butyl ester (0.54 g, 1.6 mmol)

is dissolved in 1,2-dichloroethane (2 mL) and the mixture is cooled at 0°C. A solution of o-



rati o. The crude product is purified by flash chronmatography on silica gel
using 3%triethylamne in hexanes to give the major diastereoner as the
desi red pwaxe04/0148¢35- Benzyl - 8( R) - met hyl - 5- azaspi r o[ 2 51 Fs2903)0223rbam c
acid tert-butyl ester Zinc dust (7.46 g), cuprous chloride (1.5 g), and
Et20 (25 nlL) are refluxed 1 hour. 3(S)it3rt-

but oxycar bonyl am no- 4(R) - net hyl - 5- net hyl ene-1| - benzyl - pi peri dine (1.39 g,
4.4 mmol) and diiodonethane (5 nL, 62 nmol) are added. The mixture is

heated at reflux for 10 hours, re .diiaqd t hane , i:
added, anghlpgethylichlogefermate (ﬁ'«ggtgeggﬁ’tmopé? hgiﬁ(‘frﬂgorrgﬁ eﬁé%%‘ Sr%e?‘ga d ikgep‘il%acti on
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and the mixture is cqol ed at, ol ution o N 14
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stirring is continued at, QC for 15 mn. The mxture is heated at reflux for
1 hour, EHACEPIIREHEBRIPTEHBCNUAEIUnd the sol vents are removed under
reduced pressure. The «crude oily residEe iﬁ gissolved in MOH (1 nL) and
the mixture is heated at reflux f&EYs MPCPhe solvent is again
evapor at ed under reduced pressure and the crude product is dissolved in
water (3 nmL) and the aquegus |ayer is ex@racted with Et20 (2 x 1 nL) and
CH2CL2 (2 x 1 nm). Sol/ida NaHCE(0.33 ¢, 3.9 nmol) is added to the agueous
| ayer (pH = 9.0) whi cf\i &extracted “%j%ﬁm£}QC12 (2 x 1 mL). The conbi ned
organi c | ayers are dLLéd with Na2SO4 and the volatiles evaporated to give
the desired product asMNah oil. Precursor Exanple R 41 - | HN HN. TsO HNC
Boc Boc HH ,,N'" ,..N Boc ,,,,,,,,. Boc Bn-N HNC
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(Precursor R)

2(S)-tert-butoxycarbonylamino-N-(2-methyl-2-propenyl)-but-3-enylamine

A solution of 2(S)-tert-butoxycarbonylamino-3-butenyl-1-toluenesulfonate (5.17 g, 15.1 mmol)
and methallylamine (5.4 mL, 75.8 mmol) is heated at 45° C for 4 hrs. The excess reagent is
distilled under vacuum. The residue is purified by flash chromatography on silica gel using

CH,Cl,-MeOH.

Benzyl bromide (0.42 mL, 3.5 mmol) is added dropwise to a stirred solution of 2(S)-tert-
butoxycarbonylamino-N-(2-methyl-2-propenyl)-but-3-enylamine  (1.68 g, 7.0 mmol) in
anhydrous Et;O (4 mL) at room temperature. The mixture is heated at reflux for 1 hour and then
cooled to 0°C. The white crystals are filtered off and extracted with anhydrous EtzO (25 mL).
The filtrate is concentrated in vacuo to yield a cloudy oil. The crude product is purified by flash
chromatography on silica gel using 0-5% ether in hexanes to give the desired product. The

excess 2(S)—tert-butoxycarbonylamino—N—(1-methy1—2—propenyl)—but-3-enylamine is recovered by



Boc N H (Precursor R)

2(S)-tart-but oxycarbonyl am no- N- (2- et hyl - 2- propgnyl ) - but - 3-enyl am ne A
sol uti on oo DBYHEBWrt - but oxycar bonyl am no- 3- but enyl - | - t darewrs2ses/f2essat e
(5.17 g, 15.1 mmol) and nethallylamne (5.4 nL, 75.8 mml) is heated at 45
C for 4 hrs. The excess reagent is didti4lled under vacuum The residue is
purified by flash chromat ography on silica gel using CH2Cl2-MeCH 2(9S)
tart but oxycar bonyl am no- N- ( 1- net hyl - 2- propenyl ) - N-benzyl but - 3- enyl am ne
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m xture is heated at reflux for 1 hour and then cooled to OC. The white

crystals @l(sa-tfe#tJbﬁtei\&drboﬁxflaIﬁﬁd4®§hmwlwﬂédi -dimethylalnbepdylepigeriBin@ O (25 nL). The

S puri 11 A G iEpReh ol Ty ke U PG TRl g e RGO et

hexanes t Qd@d\bﬁblitﬁﬁthﬂﬁs(zmm St hexaife@, 7.Ceoels After stirring for 1 hour at —78°C
2(S)-tart - to car bon m.no |
r ((acZ)ver ed Y- & %Wff&@gﬁnﬁ 1%%?%8%7%@25%‘5’%&% l‘))}éts?? @1%8%&.2@%%'55
sol ution Qﬁm('blb’l(ih THE (e mE is allded WThd ydldHs¢l@tid) is Maihalvedoby EnR@rextoverct i on
d trat t s 4(R);- -
i ot nvbensguf Sy eh et Adows ARt P E s e ety T dctgonn
in THE ( 1%okitidn;ahe <dBE imfediiteRr gangesas ;&umm yTheadhiiedte ris biilntgd |witthsaurat¢@. 8
m, 2.5 M f f h t
2(S)-tert 1{5"3‘{@ IBBn(;(P é‘?#p%dl\gtff (%r(gm% 5 negs S%E’ﬁa%dhl-g%{eth% ﬁqu%()%? 1=?yeenyl am

ine (1.06 egtra&ed2w1tmm4() 3 & FHmI)S5 Tie) corﬂmﬁaddﬁgamél' Ianetra;ztsl drowris® I(KtGC@dh and

warmed to room tepperature o hours and irr rs
Met hanol (CGP@HW‘}‘{TP’SV‘%‘EI&% y’t%ie? ﬁéuﬂ%g gl Paft &3‘.‘/‘ K'Y e0‘?/\/r1&)uas gsl ﬁ{rﬂ% 9 tEdgﬁlcol or
i mredi at e|cY1rdi1|i'h@dgg@5y b0 sivied 0wsind Be ity lnie ishekinhastre diveitermaiat diasrether
NaHCO3 sol ut| o Hr@%’é and Et20 (20 nL), the layers separated, and the
aqueous | @& d with Et20 (3 x 50 nL). The conbi ned or gani c
extracts ar ?n%g recu f a cl oudy

yel | ow oi 12 : P ﬁ aphy on
silica gel 3(s)saen@uﬁ&ydafboejzlbminammamtnyuﬁeﬁmnemyl-bb@zqunpdmelmaj (@r69d| astdt eoner
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atmosphere (40 psi) at room temperature for 15 h. The spent catalyst is removed by filtration

g dr |bed

2yf-
J Ty i

through Celite and the solvent is removed in vacuo to give the desired product.
Precursor Example S

5 —

HN HN TsO HN
Boc “Boc

I H g
=,_= A.\\\\N\Boc T \BOC
Bo—N HN_ _— -
z Boc

\

(Precursor S)

2(S)-tert-butoxycarbonylamino-N-(2-propenyl)-but-3-enylamine

A solution of 2(S)-fert-butoxycarbonylamino-3-butenyl-1-toluenesulfonate (3.47 g, 10 mmol)
and allylamine (3.8 mL, 50.3 mmol) is heated at 45° C for 4 hrs. The excess reagent is distilled



3(S)-tert-butoxycarbonyl am no-4(R)-net hyl -5, 5-di net hyl -1 - benzyl - pi peri di ne
(0.69 g, 2.1 mmml) is conbined with 10% Pd/C (0.07 g) in methanol (25 ni)
and i s shalcemwoundess a hydrogen atnosphere (40 psi) at rraanws2esspeemyure for
15 h. The spent catalyst is renmoved by filtration through Celite and the
solvent is renoved in vacuo to give theétdesired product. Precursor Exanple
S HN HNC TsO HNC Boc Boc HH Boc Boc Bn-N HNC Boc NN H Bn (Precursor
S) 2(S)-tert-butox cy arbonyl am no- N (2-propenyl)-but-3-enylam ne A

solution of 2(S)-tert-but.oxycarhanyl am no-.3- byt | -1-1 e
(3. 47 g SOy 2l BrAGT BAURGeY B Geii corpHad iy g it BIGSH CRAGES
4 hrs. Thegtress reagent is distilled WO 2004/ 014893 PCT/ US2003/ 022587

115 under vacuum The residue is purified by flash chromatography on silica
gel usi ng 2L ButodveQbbny R (if)-Nt(@miethyl-2-propenyl)-N-benzyl-but-3-enylamine

but oxycar bonyl am no- - et hyl - 2-propegnyl.) - N: hen = but - 3- '
broni do. (59281 Momde Dl 2L mrnibl BRop Ry Face ST sfElaranepen=y!
ﬁ1(*rgl) ) t Ie;] t gﬁﬁ%ﬁmﬁﬁ%@%ﬂ%mwﬁnmfﬂ-wWhm}d OL:001gt 4.3-nemgl) emdohpdreus IO B 4. 7
us at. room tenper.at.ure. T ] of
at refl ux ort ri’oﬁd%}PPeéar‘i%fgi F%WJ)&‘BET ’é&‘e%og %E%wf'rf\%r l%v(\),ﬁf 7 mgern;g S %(lg#lfso%a?:rﬂeeat -
1; 1) | ter ?d ?Jlﬂ:ljte nta@x ire aierd wlftghd ardacchd ovish ER@o0d Et0L Y18 The Thetfilmate i§ s
ncentrated in vacuo to yield a cloudy .pil., The.crud ot i | fi
by 1 ash cemeBRDgraBiGHo BFIY gy oi o ass arle” i Bites B AL ;U0
tz?g) d$5| :%gro?fa%@ﬂﬁﬁyb od I§|ﬂica QXC@SF 0-5% ether in hexanes to give the desired product. The
-tert-butoxycarhbonyl ami no- N:- (1-net hyl - 2-pro - but - 3- ) '
recover ed eSS %fékfef %h%y%ﬁb%&ﬂ@ﬁéq’gﬁ'fnﬁ%ylé 'plg’ er&ﬁ[emt'%'le?}&eﬁrl%lg’e gg?ﬁ{&%@ﬁy :\IZC]-I
(2 M fol lpywethshi Bhdfls eothticACH idefiltesackale oMt @RIOHREI MnfolBwed by Et;O extraction
(S)-tert-butoxycarhonyl am no-4(R)-nethyl -5 (S)-nethyl- | -benzvl-piperidine

To a sol utMeROHSEIEIIYr 4 2 (0.67 g, 2.3 mml) in THE (10 mL) at -78C under

argon was slovvl)é ) o
3(S)-tert-butoxycarbonylamino-4(R)-methyl-5(S )-methyl-1-benzyl-piperidine

To a solution of Cp,ZrCl, (0.67 g, 2.3 mmol) in THF (10 mL) at —78°C under argon was slowly
added -butyllithium (1.85 mL, 2.5 M in hexanes, 4.6 mmol). After stirring for 1 hour at ~78°C,
2(S)-tert—butoxycarbonylamino~N-(2—propenyl)-N-benzyl—but-3-enylamine (0.71 g, 2.1 mmol) in

THF (3 mL) is added. The yellow solution is warmed to room temperature over 2 hours and
stirred for another 2 hours. Methanol (0.5 mL) is added to the resultant dark-brown solution; the
color immediately changes to yellow. The mixture is diluted with saturated NaHCOj3 solution (7
mL) and BEt,0 (15 mL), the layers separated, and the aqueous layer extracted with Et,0 (3 x 35
mL). The combined organic extracts are dried (K,COs) and concentrated in vacuo to yield a
cloudy yellow oil. The crude product is purified by flash chromatography on silica gel using 3%

triethylamine in hexanes to give the major diastereomer as the desired product.

3(S)-tert-butoxycarbonylamino-4(R)-methyl-5(S )-methyl-piperidine (Precursor S)

3(S)-tert-butoxycarbonylamino—4(R)—methyl—S(S)-methyl—l-benzyl-piperidine (0.32 g, 1.0 mmol)
is combined with 10% Pd/C (0.04 g) in methanol (20 mL) and is shaken under a hydrogen
atmosphere (40 psi) at room temperature for 15 h. The spent catalyst is removed by filtration

through Celite and the solvent is removed in vacuo to give the desired product.

b. Final Product Preparation

Example 1
7 -[3S-amino-5S-methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methoxy-4-0xo-3-

quinolinecarboxylic acid hydrochloride



added -butyllithium (1.85 nL, 2.5 Min hexanes, 4.6 mml). After stirring
for 1 hour at -78C,

2(S) -t ar t wouzooxy@sga3bonyl am no- N- ( 2- propenyl ) - N- benzvl - birc136enys/anisne (0. 71
g, 221 mmol) in THE (3 nL) is added. The yellow solution is warnmed to room
tenperature over 2 hours and stirred fidd another 2 hours. Methanol (0.5
m.) is added to the resultant dark-brown solution; the color inmediately
changes to yellow. The mixture is diluted with saturated NaHCO3 sol ution (7
m.) and Et20 (15 nmL), the | ayers separate@, and the aqueous |ayer extracted
with Et20 (3 x 35 nL). The conbin orgami c gxkracts are dried (K2C33) and
concentrated in vacua to yield a c ye1 ow oil. The crude product is
purified by flash chromatography Qn el using 3% triethylamne in
hexanes to give the najor diastere r|as the desired product.

3(S)-tart-but oxXcar bonyl am no-4 met A A5( S) - net hyl - pi peri di ne (Precursor
S) HCI

3(S)-tart-butoxycar bonyl am no- 4(R) - met hyl - 5(S) - net hyl - | - benzvl - pi peri di ne
(0.32 g, éﬁ&cg h}l-li&iﬁi@%'%%w}nﬁ:ﬁ%@ Bgyxg-&ﬁﬂo% “arbdryhet hanol z(c?cﬂ )

and is sh rogen atnosphere 3 roomterrper {e for
15 h. The @pentsocA) &0.95% g.i0s200 awroalb 5 methwlrplamd@h3 S@-bi%éreﬁme@Pi t @ Wéf t he

soLvent | LelEsd MY RFUR § B0 Yhnd xR SHIR OO L) bro Flsbda R muct

Preparati on

7-[3S-am rtﬂetlSﬂS—pmdﬂhiphe (i miex b tegdtipn mixpyre iogtirrepgt 809C fordi Heyisr Hersls PPYEE OR 8- net

h 4- 3- | b .
P Us200 Ry il GRERH 10 BP0 DHfafald DIk s B R Al i
1- cycl opr ofligked| , Phe dblivyd then6sushedded in ethond-and ENJIG]-ig added- HTiern'Sl Howes-28 1k boxy|

ic acid (Precurso

(5(S) - et preﬁ?brgrtﬁ%lfl%lré‘?@a?grf)?““SCge%n‘ltc lﬁitr ton . butyl ester (Precursor
M (0.048 g, 0.210 mmmol ) and trlethyl .f'e 0.075 nm.) are dissolved in N
met hyl - pyrrolidone (2 nL). The reactl-o'rr-E ure is stirred at 80C for 5
hour s, then[3ssarmﬁohssdthynplpandmyﬂ-ﬂvmleprmk1,ﬁ-ldélydilmérﬂppm-ssmeﬁm -4wxed-2 with
diluted HC .a E Esuléhy% Phlememtate is filtered. The solid is then
suspended ‘i'ﬂ“ XYk A M Ys%added Jfter 18 hours at room

tenperature, the desired final product isfcollected by filtration.
COOH
|

N N

OMeZ%x
, HCI

A procedure similar to Example 1 above is used, using 1-cyclopropyl-1,4-dihydro-6,7-difluoro-8-

HoN,,_

methoxy-4-oxo-quinoline-3-carboxylic acid (Precursor A) and (5(S)-ethyl-piperidin-3(S)-yl)-
carbamic acid zerz-butyl ester (Precursor N) as the starting materials. The procedure utilizes the

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

Example 3
7 -[3S-amino-S,Sdimethyl-piperidinyl]-l-cyclopropyl-1,4-dihydro-6-ﬂu0ro—8-methyl-4-oxo-3-

quinolinecarboxylic acid hydrochloride

COOH

|

HoNy,
2, NN N
OMeZ%x
,HCL



Exanpl e 2

7-[ 3S-am no- SS- et hyl - pi peridi nyl]-1-cycl opropyl -1, 4-di hydr o- 6-fl uor o- 8- net h
oxy- 4- oxow® 200401843 necar boxyl i c acid hydrochl ori de 0 Co®@Y/USd0dd/d487X , HCl
A procedure simlar to Exanple 1 above is used, using ’
1-cycl opropyl -1, 4-di hydro-6, 7-di f| uor 018

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

(5(S)-ethyl -piperidi n-3(S) yI) carbam c acid tert-butyl ester (Precursor

N) as the startin t d - .
condi ti ong H‘ﬁﬂedﬁf?lg%{F“ ?rg{‘ﬁl Xaé‘fpler ga%gsré%%eu grg eES‘( ﬁSHgZ??[YCH(%%%pr%_?’g% éﬁ SRS 1-ON
7-[3S-am affmémfsﬂmatﬁwwi ofUi-qeidlidé- B-)chlboyﬂy-heyedud)pKprdrsdbr 4A)di dndd (DS5-€inkdthybr o- 8- m

et hyl - 4- oxo uin ecar boxyl i.c aci d dr ochl
e Ha wopsary 3 B 65 ;f%%f? iy %)Sctg’ g it gl Tho -
Exanmpl e 1 gﬂ;@é&ﬁ@a itBizésROsard wactitsi dogdifiers yod mplaopyid of x;eaﬂctajntsm,sdixetnlﬂe -

di f1 uoro- 8- met hoxy- 4- oxo- qui nol i ne- 3-carboxylic acid (Precursor A) and
(5, 5-di nethyl - piperidin-3(S)-yl)- caEMg’lMaci d tert-butyl ester (Precursor

conai t1 ond- Ay Shsrimesf B Bhp Y Bttt LA o e TR S oact  of

7-[3S-am 'ﬁ%tﬂo%yﬂtmls-éﬁnm&wbo@hpeadﬂydlly)lcl}leﬁdcycI opr opyl -I 4-di hydro-6-flu
or o- 8- met hoxy- 4- oxo- 3- qui nol i necar boxylig acid hydrochl ori de 0 COOH H# |

N Ove COOH

, HC1

A procedure similar to Example 1 above is used, but using 1-cyclopropyl-1,4-dihydro-6,7-
difluoro-8-methoxy-4-oxo-quinoline-3-carboxylic ~ acid (Precursor A) and  3(S)-tert-
butoxycarbonylamino-4(R)-ethyl-5(S)-methyl-piperidine (Precursor L) as the starting materials.

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

Example 5
7-[7 -amino-8R-methyl-5-azaspiro[2.5]-octanyl]-l-cyclopropyl-1,4-dihydro-6-fluoro-8-
methoxy-4-oxo-3-quinolinecarboxylic acid hydrochloride

0
COOH

, HCI

A procedure similar to Example 1 above is used, but using 1-cyclopropyl-1,4-dihydro-6,7-

difluoro-8-methoxy-4-oxo-quinoline-3-carboxylic acid (Precursor A) and (8(R)-methyl-5-aza-

spiro[2.5]oct-7-yl)-carbamic acid zerz-butyl ester (Precursor Q) as the starting materials. The

procedure utilizes the same reaction conditions and molar ratio of reactants as Example 1.
Example 6

7-[8-amino-6-azaspiro[3.5]-nonanyl]-l-cyclopmpyl-1,4-dihydro-6-ﬂuoro-8-methyl-4-oxo-3-

quinolinecarboxylic acid hydrochloride



, HO A procedure simlar to Exanple 1 above is used, but using

1-cycl opropyl -1, 4-di hydro-6, 7-

di f | uor o- «om@vy104§934- 0X0- qui nol i ne- 3-carboxylic acid (PrrEawSos3/Arssand
3(S)-tert- butoxycarbonyl am no-4(R)-ethyl-5(S)-nethyl-piperidine (Precursor
L) as the starting materials. The prodeglure utilizes the sane reaction
conditions and nolar ratio of reactants as Exanple 1. Exanple 5

7-[ 7-am no- BR- net hyl - 5-azaspiro[ 2. 5] -octanyl ] - 1-cycl opropyl - |, 4-di hydr o- 6-f
| uor o- 8- met hoxy- 4- oxo- 3- qui nol i necar boxy}ic acid hydrochl oride 0 COON
H2N,,,,. I / NIN Owe HCL A procegdure sjmlgr.to Exanple 1 above is used,
but using 1-cycl opropyl -1, 4-di hydr o=
di f | uor o- 8- met hoxy- 4- oxo- qui @R |
(8(R) - et hyl -5-aza- spiro[2.5]oft-
(Precursor Q as the starting

lic acid (Precursor A) and
-Zz;banic acid tert-butyl ester

‘ he procedure utilizes the sane
reaction conditions and nol ar ko of r tants as Exanple 1. Exanple 6
7-[ 8- am no-6-azaspi ro[ 3. 5] - nonanW ] - 1- cycl opr opydHCL 4- di hydr o- 6-f | uor o- 8- ne

t hyl - 4- oxo- 3- qui nol i.necarboxylic acid hydr | de 4 PEARR36.7-

PCT/ US2003 GEsadie Sipilar ¢ leppove 1 & oA h%%yﬁgﬁgﬁéﬁgﬁﬁ%r e
simlar tqifecesphethbxpboxequitolivadartouylicugid@recursor A) and (6-aza-spiro[3.5]non-
1-cycl opropyl -1, 4-di hydro-6, 7- . - d

di f1 uoro- §p Y\héf"}]’il’)aﬂ)‘f &%x’ﬁrfaﬂ?yﬂSTt?rngF%ﬁug%?rr blgx%fl the stagtng 12‘?:?? i S5 P “and

( 6- aza- Spiutitke 1] san8 reaionl chnditions amd molaciatio dfgedctaptstay Exanglet. (Precursor P) as

the starting materials. The procedure wutilizes the sanme reaction
conditions and nolar ratio of reactafixampk 7Exanple 1.

7-[SS-amino-SS-methyl-piperidinyl]-6-br0mo-8-chloro-l-cyclopropyl-l,4-dihydro--4-oxo-3-

quinolinecarboxylic acid dihydrochloride

0
Br COOH

HN,, |

2V, NN N

A procedure similar to Example 1 above is used, but using 6-bromo-8-chloro-1-cyclopropyl-1,4-

, HCI

dihydro-7-fluoro-4-oxoquinoline-3-carboxylic acid (Precursor B) and (5(S)-methyl-piperidin-
3(S)-yl)-carbamic acid fert-butyl ester (Precursor M) as the starting materials. The procedure

utilizes the same reaction conditions and molar ratio of reactants as Example 1.
Example 8
7-[SS-amino-4R-ethyl-SS-methyl-piperidinyl]-6-brom0-8-chlor0-1-cyclopropyl-1,4-dihydro-

-4-0x0-3-quinolinecarboxylic acid hydrochloride

, HCI

A procedure similar to Example 1 above is used, but using 6-bromo-8-chloro-1-cyclopropyl-1,4-
dihydro-7-fluoro-4-oxoquinoline-3-carboxylic ~ acid (Precursor B) and 3(S)-tert-
butoxycarbonylamino-4(R)-ethyl-5(S)-methyl-piperidine (Precursor L) as the starting materials.

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



Exanple 7

7- [ 3S-am no- SS- et hyl - pi peri di nyl ] - 6- bronp- 8- chl oro-1|-cycl opropyl -1, 4-di hyd
r o- - 4- oxow® 2004013843 necar boxyl i ¢ aci d di hydrochl ori de 0 P@ruS0@GRORES7
H2N,,,,,.. C1, HCL A procedure simlar to Exanple 1 above is used, but
using 6-brono-8-chloro-1-cyclopropyl-11%-

di hydro- 7-fl uor o- 4- oxoqui nol i ne- 3- carboxylic acid (Precursor B) and
(5(S)-methyl -piperidin- 3(S)-yl)-carbanmic acid tert-butyl ester (Precursor
M as the starting materials. The procedure utilizes the same reaction
conditions and nolar ratio of react ﬁ@gﬂlésg Example 1. Exanple 8

|7- 533- ﬁyd?gkpﬂﬁzﬁﬁ BW-%Z@SAIHEB{S}Hdilﬁétﬂ%lﬁ416%1@5&1-P@eﬁﬁmmS&hmbdF«yeleWE“' opr opy! -
, 4- - -4-o0x0-3-qui nol i necar boxyli¢ acid. hydrochloride O Br COOH N
| Cl1 (J~~L4-dijydrox6mmpedh ﬂtﬂx@'%‘ﬂﬂ“ﬁ'é‘fec é"’@ﬁ&ﬁﬁ#glhfxﬁoﬁgl\c%ldfs used, but using
6- br ono- 8-chl oro-1-cycl opropyl -1, 4- 0

di hydro-7-f | uor o- 4- oxoqui nol i ne- 3- '
3(S)-tert- butoxycarbonyl am no-4(R)-
L) as the starting mat er i al $2Nw. ' fe utilizes the sane reaction
conditions and nolar ratio of rleactants as Exanple 1. WO 2004/014893
PCT/ US2003/ 022587 119 Exanpl ‘Pr epar athon of
7-[387an1no-5,5dinethyl-4R—nethyI2piperidinyI]-S}KHIoro-I-cycIopropyI-
1, 4- di hydr o- 6- et hyl - 4- oxo- 3- qui nol i necar boxylic acid di hydrochlorjide O
000H HZNS8-Chloro-1-cyclopropyl-1.4-dihydro-7-fluoro-6-methyl-4-oxo-quinoline-3-carboxylic acid boron

cewi d (Precursor B) and
(S)-met hyl - pi peridine (Precursor

difluoride complex

8-ch10ro—1-cyclopropyl-l,4-dihydro-7—ﬂuoro-6-methyl—4-oxoquinoline-S-carboxylic acid
(Precursor C) (1g, 3.4 mmol) is dissolved in THF (10 mL) and boron trifluoride etherate (1.76
mL, 13.9 mmol) is added. The mixture is stirred at 60°C for 2 hours then cooled to room

temperature. The desired product is collected by filtration, washed, and air dried.

7-[38-tert—butoxvcarbonvlamino—S,5dimethvl—4R-methV1—piperidinvl]—8-chloro-1-cvclovropv1—

1,4-dihydro-6-methyl-4-oxo-3-quinolinecarboxylic acid

8-Chloro-1-cyclopropyl-1,4-dihydro-7-fluoro-6-methyl-4-oxo-quinoline-3-carboxylic acid boron
difluoride complex (0.10 g, 0.291 mmol) is dissolved in 2 mL of acetonitrile; then
diisopropylethylamine (0.16 mL, 0.923 mmol) and 3(S)-tert-butoxycarbonylamino-4(R)-methyl-
5,5-dimethyl-piperidine (Precursor R) (0.086 g, 0.353 g) are added. The mixture is stirred at 60°
C for 24 hours, and then the solvent is removed by evaporation. The residue is dissolved in 5 mL
of ethanol and 2 mL of triethylamine. The solution is stirred at 80°C for 4 hours, then evaporated
to dryness. The desired compound is isolated by flash chromatography on silica gel using
EtOAc/hexanes.

7-[3S-amino-5,5dimethyl-4R ineridiny!l]-8-chloro-1-cyclopropyl-1.4-dihydro-6-methyl-

4-0x0-3-quinolinecarboxvlic acid hydrochloride

7-[3S-tert-butoxycarbonylamino-S,5dimethyl—4R—methy1-piperidinyl]-8-chloro—1-cyclopropyl-

1,4-dihydro-6-methyl-4-oxo-quinoline-3-carboxylic acid (0.54 g, 0.104 mmol) is dissolved in
ethanol (2 mL) and concentrated hydrochloric acid (0.5 mL). After half an hour at room
temperature the desired compound is collected by filtration after cooling the mixture in an ice

bath.

Example 10
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xylic acid (Precursor C (lg, 3.4 moi20is dissolved in THE (10 nL) and
boron.trifluoride etherate (1.76 nL, 13.9 mmol) is added. The mixture is
stirred at 60C for 2 hours then cooled to room tenperature. The desired
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2 nL of acetonitrile; then Ppllsopr eth Ianlne (0.16 nmL, 0.923 nmmol) and
3(S)-tert- butoxycarbonylanlﬁo- yN= 5, 5-di net hyl - pi peri di ne
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for 24 hours, and then the sOlvgnt is r ved by evaporation. The residue
is dissolved in 5 nL of ethanot and 2 nL of tri.&PY}ami ne. The solution is
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desired c%ngﬁgpd is collected by filtration after cooling the mxture in an
ice bath™ te 10 WO 2004/014893 PCT/U82003/022587 120 Preoaratlon of :
7- [ 3S- ani iEthylt R- nel-[BSH-thifsx e oy R i IR0

PEYIN- & p e
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Ethyl 7-[3S-#-butoxycarbonylamino-4R-methyl-5S-methyl-piperidinyl]-8-chloro-1 -cyclopropyl-

1,4-dihydro-6-nitro-4-oxo-3-quinolinecarboxylate (0.072 g, 0.128 mmol) is dissolved in ethanol (1
mL) and Raney Nickel (0.035 g) is added. The reaction mixture is stirred under hydrogen (1 atm)
at room temperature for 18 hours. The catalyst is removed by filtration on Celite and the filtrate
evaporated to give the desired product.

-4R-methyl-5S-methyl-

hydroxy-1,4-dihydro-4-oxo-3-quinolinecarboxylate

Ethyl 7-[3S-z-butoxycarbonylamino

iperidinyl]-8-chloro-1-cyclopropyl-6-

Ethyl 7-[3S-t-butoxycarbonylamino-4R-methyl-5S-methyl-piperidinyl]-6-amino-8-chloro-1-
cyclopropyl-1,4-dihydro-4-oxo-3-quinolinecarboxylate (0.068 g, 0.127 mmol) is dissolved in 2N
HCI (2 mL) at 0°C. A solution of sodium nitrite (0.01g, 0.145 mmol) in water (0.2 mL) is then
added and the solution stirred at 0°C for 1 hour. A solution of NaBF, (0.02 g, 0.182 mmol) in
water (0.2 mL) is added and the resulting precipitate filtered. The solid is re-suspended in
trifluoroacetic acid (0.2 mL) and K,COs (0.5 g) is added portionwise at 40°C. Water (10 mL) is
added and the reaction mixture allowed to stir at room temperature for 2 hours. The aqueous phase
is extracted with dichloromethane and the desired product purified by chromatography on silica
gel using 5% methanol in CHCl; as eluent.

7-[3S-amino-4R-methyl-5S-methyl-

iperidinyl]- 8-chloro-1-cyclopropyl-6-hydroxy-1.4-dihydro-

4-ox0-3-quinolinecarboxylic acid dihydrogen sulfate




HO COOH H2N,,,,,, I NIN ClL J~ H2SO4 Ethyl 7 f3St butox cy

ar bonyl am no- 4R- net hyl - SS- net hyl - pi peri di nyl | -8-chloro-I-cyclopro yl -

14- di hydrw«62004/0148934- 0X0- 3- qui nol i necar boxvl ate Et hyl PCT/US2003/022587
8-chloro-I-cycl opropyl -1, 4-di hydro-7-fl uoro-6-ni tro-4-o0xo0-quinoline-3-carbo
xylate (Precursor D) (0.064 g, 0.180 n2mol) and

3(S)-tert-butoxycarbonyl am no-4(R)-net hyl -5(S)- nethyl -pi peridine
(Precursor S) (0.08 g, 0.351 nmol) are dissolved in DMSO (1 nL) and stirred

at roomtenperature for 15 m nutes. i hen e
desi red pﬁggh8t[3%6P‘I‘t8’8’tc?HOHYW“’FC?'ﬁ?‘?ﬁ%’%ﬁ'“’%ﬁ]ﬁ%}’eﬁdﬁnyﬁ]' Hrr Ly Afop
3S-t - but OxyGALRAMY.EMYRN-GR-FgiliytineBarboxylate (0.042 g, 0.079 mmol) is suspended in a

S- net hyl - pi peridinyl I -6-am no-8-chloro-1. - cyclopropyl-1 _. .

4- di hyér 09@?%9? d)-f 39%&3@6{ H%E%F%@fx‘(’ﬁt%{t(g‘dfér h]ny}iS; and0 {he Fgéélctmn mixture is heated at
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-cycl opropyl - 1, 4-di hydro-6-ni tro-4-o0xo-3-qui nol i necar boxylate (0.072 g,
0.128 mmol ) is dissolved in ethanol Exhmplddl and Raney N ckel (0.035 g) is

added. The reaction m xture is_stirred und dr,0 1 at at room
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yl - 6- hydroxy-1 4-di hydr o- 4- oxo- 3- qui nol i n Q(?&ﬁ/l ate Ethyl

7-[3S-t-but oxycar bonyl am no- 4R- net yI'-"pi peridinyl ]

-6-am no-8-chloro-1- cycl oprI%QIyI -1, 4 - 4- ox0- 3- qui nol i necar boxvl at e
(0.068 g, 0.127 mmol) is dissol'vedNn®N NCl (2 nlL) at 0C. A solution of
sodiumnitrite (0.01g, 0.145 in wat (0.2 m) is then added and the
solution stirred at OC for 1 hour]. A sol on of NaBF4 (0.02 g, 0.182 nmol)
in water (0.2 nL) is added and t'he resulting pre(ﬁ(Bitate filtered. The
solid is rg-suspended, lfdueRr 1-Qih9GoGhapiihyZidife)3-asbx}{2€03 (0.5 g)
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filtration and suspended in a 1/1 mixture of 2N NaOH and ethanol (1 mL) and stirred at room

temperature for 24 hours. The pH is then adjusted to 7.4 using 1IN 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 12
7-[3S-amino-4S-ethyl-5R-methyl-piperidinyl]-1-Cyclopr0pyl-1,4-dihydro-6-ﬂuoro-4-0xo-1,8-
naphthyridine-3-carboxylic acid hydrochloride

COOH

JHCI

A procedure similar to Example 11 above is used using ethyl-7-chloro-1-cyclopropyl-6-fluoro-4-
oxo-1,4-dihydro-naphthyridine-3-carboxylate (Precursor E) and 3(S)-tert-butoxycarbonylamino-
4(R)-ethyl-5(S)-methyl-piperidine (Precursor L) as the starting materials. The procedure

utilizes the same reaction conditions and molar ratio of reactants as Example 11.



121 Ethyl 7-[3S-t-butoxycarbonyl am no-4R-net hyl - 5S- net hyl - pi peri di nyl ] -
8-chl oro-1-cycl opropyl - 6-hydroxy-|, 4-di hydr o- 4- oxo- 3- qui nol i necar boxyl at e
(0.042 g, WO DdPomssl ) is suspended in a mxture of acetrax/es20a/0233stf uri c
acid/ water (6:4:1, 1 nL) and the reaction mxture is heated at reflux for
4 hours. After cooling the desired prod22t is isolated by filtration.

Exanple 11
7- [ 3S- Ami no- SS- et hyl - pi peri dinyl ] -1-cycl opropyl -1, 4-di hydr o- 6-f | uor o- 4- oxo
H%:I 8- napht hyri di ne- 3-carboxylic amlglxahﬁqlerﬁchl oride 0 COOH HzN,.,,. NN

Et hy! - 7- ¢ hl[@$-amindc5S e fhyb piperi@in§il-0 dtuoret 2,0>dihyldret 3SHnieylil- G- axaTRE-byridoil, 3 3- car
oxylate (Precursor 0,062 g,..0. 200 1),
(5(S) - met H§1 -’?51%%0?‘%1??'%% )""W@%ﬁ‘g?‘é’gﬁ"ﬁ%ﬂg@f'd tert-butyl ester (Precursor

M (0.048 g, 0.214 nmol) and triethylam ng (0.05 ni, 0.359 nmol) are

di ssolved in acetonitrile (1 nL) amg ed €00 oom tenperature for 18 hr
The solvent is evaporated under vac nd|the residue crystallized in
water. The resulting solid iBNgokhe ¢ filtration and suspended in a
1/1 m xture of 2N NaOH and et hapol (1 and stirred at room tenperature
for 24 hours. The pHis then adjusted ? ™ using 1IN HCl and the
precipitate is collected by filtkation. The soligqds resuspended in

et hanol and treated with 6N hydrochloric acid for 18 hr at room
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Example 14
7-[SS-amino-S,S-dimethyl-piperidinyl]-9-ﬂu0r0-2,3-dihydro-3S-methyl-7-0x0-7H-
pyrido[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid hydrochloride.

0
COOH

,HC1

A procedure similar to Example 13 above is used using 9,10-difluoro-2,3-dihydro-3S-methyl-7-
oxo-7H-pyrido[1,2,3—de]-1,4-benzoxazine—6-carboxy1ic acid (Precursor F) and (5,5-dimethyl-
piperidin-3(S)-yl)-carbamic acid tert-butyl ester (Precursor O) as the starting materials. The

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

Example 15

7-[7-amino-SR-methyl-5-azaspiro[2.5]-octanyl}-5 ,6,8-trifluoro-9-cyclopropyl-1,3,4,9-tetra-
hydroisothiazolo[5,4-b]quinoline-3,4-di0ne hydrochloride



122 Exanple 13

7-[ 3S- am no- SS- net hyl - pi peridinyl]-9-fluoro-2, 3-di hydro-3S- net hyl - 7- oxo- 7TH
pyri do[ 1, ®a32004deusdB, 4- benzoxazi ne- 6- car boxyl i c aci d hydrransenesde2580 COOH
NNO ,HO 9,

10-di f | uor o- 2, 3-di hydr o- 3S- net hyl - 7- ox@37H-pyri do[ 1, 2, 3-de] - 1, 4- benzoxazi ne
-6-carboxylic acid (Precursor F) (0.056 g, 0.199 nmol),

(5(S)-nmethyl -piperidin-3(S)-yl)-carbamic acid tert- butyl ester (Precursor
M (0.045 g, 0.201 mol) and trlethylaﬂmn% (0 075 L, 0.538 nmol) are

di ssolved in N-nethyl-pyrrolidone (1 nL). The solution is stirred at 80C
for 18 hours and is poured into ar » i xture. The pHis lowered to
2 using dilute HO and the rl%gul ting | tﬁ’f‘e is collected by
filtration. The solid is suspe nol >and 6N HCO is added. After
18 hr at roomtenperature, the desi reder%iuct is collected by filtration
and air dried. Exanple 14" . )
7-[ 3S-am no- 5, 5-di net hyl - pi peri dinyl]-9-fl uoro- ZII—\ISQdi hydr o- 3S- net hyl - 7- oxo-
7H pyri d@[sb ﬁteéamﬁ}c-icﬁi%e@px 3zionetfhydratsbiiydlo]s, adiuindlineBdetivrer i de. 0

COOH HZN d
used usi ngPBewrsergty (Y8082 @%mxy{)ﬁéglﬁgérﬁgf Hgbk’g‘r o QLRI R)-hEmfORYA- | S

0X0- 7H- pyr,!ﬁft@i HoBy16l %bMG alaﬂniéﬂkbai’yﬂ Reed (Aetisoty Q) (0851 cg ORA2cumelpran€) and
(5, 5-di net - 'pi peridin-3(S)

arbami c aci,d tert-but Precur sor
0) as the nmtlafrlatrmm(m @ %mgiol “F‘Frils 39fesk hgrreaction Prdwe iy ﬁ%‘eg ﬁﬁ%(ﬁ?eféc |Eron
condi tiong %R&l [ﬁpe%ﬁ?sr chftbdtfitedl mld8AGhRMmS 2AS thX ad¥alue 15-3ntu5)§éllr’r}3/itb wdber. The
7-[ 7-am no- nmet

| -5-azaspiro[2.5 -octanyl trifl]uor r opyl
-1, 3, 4, 9- tpescipifate hy@nlbpt%trm%dzmﬂb [:@;arw HPE GPWB’MCgé“ St%ﬁ“"&u @d&%‘ﬁﬁﬁeo |Qde WO
2004/ 0148921 dedc-gﬁ%gggs%érg%%ﬁg%tmed for 12 hr at 20°C. The desired product is collected by

filtration and air dried.

Example 16
7 -[3S-amino-5S-ethyl-piperidinyl]-5,6,8-triﬂuoro-9-cyclopropyl-1,3,4,9-tetrahydroiso-
thiazolo[5,4-b]quinoline-3,4-dione hydrochloride

, HCI

A procedure similar to Example 15 above is used using 5,6,7,8-tetrafluoro-9-cyclopropyl-1,3,4,9-
tetrahydroisothiazolo[5,4-b]quinoline-3,4-dione (Precursor G) and (5(S)-ethyl-piperidin-3(S)-
yl)-carbamic acid fert-butyl ester (Precursor N) as the starting materials. The procedure utilizes

the same reaction conditions and molar ratio of reactants as Example 15.
Example 17
Preparation of: 8-[3S-amino-SS-methyl-piperidinyl]-1-cyclopropyl-7-ﬂu0ro-9-methyl-4-oxo-

4H-quinolizine-3-carboxylic acid hydrochloride



123 FOONH H2 NNN s F HC
5,6,7,8-tetrafluoro-9-cyclopropyl -1, 3, 4, 9-t et rahydr oi sot hi azol o[ 5, 4- b] qui no
| i ne- 3, 4- dioowe4/014B¥3ecur sor G (0.067 g, 0.203 nmol) is wapesrdesd22337DVF (1
m.) and (8(R)-nethyl-5-aza- spiro[2.5]oct-7-yl)-carbam c acid tert-butyl
ester (Precursor Q (0.051 g, 0.212 nmd4) and triethylamne (0.05, 0.359
mml nL) is added. The reaction mxture is stirred at 50C for 6 hr. The

m xture is concentrated under vacuum and the residue is triturated with
water. The precipitate is collected, ringed with ethanol, and suspended in
ethanol. Drops of 12N HCO are added and flhe %ﬁpen5|on Is stirred for 12
hr at 20C. The desired product is B @ filtration and air dried.
Exanpl e 16 N
7-[38—an1no-SS;ethyI-piperiH%ﬁ i fl uoro-9-cyclopropyl -1, 3,4,9-tet
rahydr oi so- thiazol o[ 5, 4-b] qui i one hydrochloride F O O NH
HZN,,, / NN3 , HO A procedureysimlar Exanpl e 15 above is used using

5,6,7,8-tetrafl uoro-9- cyclopropy -1,3,4,9- » HCl
t gt rS ahydL ] gﬂ@ pé}%fg_;ljdgﬂﬁ 1(?%%&%%07 fi63ro-8 08k thyl-4-
(5(S)-et ester (Precursor

N) as t he osd-dliliguinglizi ' awThe procedure ut|||zes the same reaction

conditionzhandlgnlar rathﬁ 0§cﬁBﬁFf@ﬂ&ﬁmﬁ§1ﬁﬁ&gﬁbﬁméﬁﬂ45%@H@i@n&ﬂmmc3-

Preparatl
8-[ 3S-anmi ﬂﬁbdﬁ@la@@hgdurqorﬁbr(@ 64 0n 10] 124 mowad), 6368 osthyl pirferidisr 3 Soylhearbagic acidy o-

4t qui nol i 21 pes 3. ROl 817818 DXIHRGHLSS kS XQARIHO b493mol) in DMF

2 mL) is stnred at room temperature for 3 days. The solvent is evaporated under reduced
pressure. The residue is dissolved in CH,Cl, and the solution is washed with 0.1 M HCI, dried

over anhydrous MgSO,, and concentrated to give the desired product.

8-[3S-z-butoxycarbonyl amino-5S-methyl-piperidinyl]-1-cyclopropyl-7-fluoro-9-methyl-4-oxo-

4H-quinolizine-3-carboxylic acid trifluoroacetate

A solution of ethyl 8-[3S-#-butoxycarbonylamino-5S-methyl-piperidinyl]-1-cyclopropyl-7-fluoro-
9-methyl-4-oxo-4H-quinolizine-3-carboxylate (0.060 g, 0.120 mmol) and 16% NaOH (0.15 mL)
in EtOH (2 mL) is stirred at room temperature for 6 hr. The mixture is partitioned between
CH,Cl, and 0.1 N HCl solution. The organic layer is separated and the aqueous layer is extracted
with CH,Cl, (2 x). The combined extracts are dried over anhydrous MgSO, and evaporated to
give a yellow solid which is purified by preparative reverse phase HPLC using a CH;CN/H,O-
0.1%TFA gradient as the eluent. Concentration of the product-containing fractions gives the

desired product.

8-[3S-amino-5S-methvl—nineridinvl]-1-cvcloproov1-7-ﬂuoro-9—methvl—4-oxo-4H—quino]i7ine—3-

carboxvlic acid hydrochloride

8-[3S—t-butoxycarbonylamino—SS-methyl-piperidine~1—yl]-l-cyclopropy1-7-ﬂuoro-9-methy1—4-
oxo-4H-quinolizine-3-carboxylic acid trifluoroacetate (0.032 g, 0.055 mmol) is treated with
concentrated HCI (0.5 mL) for 10 min. at room temperature. The volatiles are evaporated under
reduced pressure to give the desired product.

Example 18
8-[SS-amino-SS-ethyl-piperidinyl]-1-cyclopropyl-7-ﬂu0r0-9-methyl-4-oxo-4H-quinolizine-3-
carboxylic acid dihydrochloride



H2N,,,,... NHCL Ethyl 8 f3St butox cam

r bonyl am no- SS- net hyl - pi peridinyl|-1-cycl opropvl -7-fl uoro-9-net hyl -

0X0- 4H quivaoion#01Ied33- carbox |y ate A solution of ethyl PCT/US2003/022587
8-chloro-I-cycl opropvl -7-fl uoro-9-net hyl - 4- oxo- 4H qui nol i zi ne- 3-

carboxyl ate (precursor H) (0.040 g, 0.1z4 mol),

(5(S)-methyl -piperidin-3(S)-yl)-carbamc acid tert-butyl ester (Precursor
M (0.033 g, 0.149 mmol) and Et3N (0.034 nL, 0.244 nmol) in DM (2 nlL) is
stirred at roomtenperature for 3 days. Tge solvent is evaporated under
reduced pressure. The residue is di 2C12 and the solution is
washed with 0.1 MHCL, dried over (%8 >4, and concentrated to
give the desired product. 8 i3S nyl am no- SS- et hyl - pi peridin |y
1- 1- cycl opropyl - 7-f I uor o- 9- net Kyl - H qui nol i zi ne- 3-carboxylic acid
trifluoroacetate A solution of
8-[ 3S-t - but oxycar bonyl am no-5S- i dinyl]-1-cycl opropyl -7-fl uoro-
9- net hyl - 4- oxo- 4H qui nol i zi ne- 3~Car boxyl ate (0. 06ACYH, 0.120 mml) and 16%
NaOH (0.15 nL) in EtOH (2 nm.) is stirred at roomtenperature for 6 hr. The
mxture is partitioned between CH2C12 and 0.1 N HO solution. The organic

| ayer is separated and the aqueous | a i,s extracted. w.th X).
The conbi Aaroedue siriler ioExapple dd 2bryg s éﬁ‘i\&‘ﬂ%f@yll\gg%& ér?ado a orggu% OA %

give a yeln{e% 59k deqahﬁhzmess-@m@a‘yla@ﬁ (HgcysaPH) aihd (&(S)-ethgl-siperidina3(8)-HPLC
using a CH3 O/d'FA r adi enﬁ\ﬂas t he el uent cent r.at 'u?ﬂze%thet he
pr oduct - C(‘J‘N’bﬁmﬁlaﬁé féf’f"é}&?(lleétﬁ"s 5?‘\5‘&%"1' &s thy s@ytng fnatsrigls, L Proceiyg vl

met hy| - pi Rend Rhdibh bodditons hRRFQR ot idad@fi® 2O cRiphyl7: 4- 0x0- 4H- qui ol 71 ne- 3-
carboxylic acid hydrochloride 8-[3 S -t-butoxyc arbonyl am no-5

S-methyl -piperidin- | -yl] -1-cycl omgmﬁ]ewfl uor o- 9- net hyl -

0X0-4H qui nol i zi ne- 3- car boxyl i_c aci d, tlﬁé ]hj cet at 0d 0329%}eth 955 nmol )
i s treat edPronarationofy SdAL-AmineShethybpiperidinyk- 'cy‘iﬁprr?P -hydroXEdAeBivbaT ot ur e,

The vol at 'Jxﬁaﬂaﬁlﬁnﬁﬁﬁﬁqé&ﬁ&yuaﬁi&ddlhry@ﬂwmef:idpr essure to give the desired
product. Exanple 18

8-[ 3S-am no- SS- et hyl - pi peri di nyl]-1-cycl opropvl -7-fl uoro-9-net hyl - 4- oxo-4H
qgui nol i zi ne- 3- carboxylic acid di hydrochl @i de WO 2004/ 014893
PCT/ US2003/ 022587 125 0

, HC1

Ethyl 8-[3S—t-butoxvcarbonvlamino-SS-ethvl-piperidinvl]-1-cvclopropvl-9-methvl-7-nitro-4-oxo—

4H-quinolizine-3-carboxylate

A solution of ethyl 8-chloro-1-cyclopropy1-9-methy1-7-nitro-4-oxo-4H—quinolizine—3-carboxylate
(Precursor I) (0.053 g, 0.151 mmol), (5(S)-ethyl-piperidin-3(S)-yl)-carbamic acid zerz-butyl
ester (Precursor N) (0.035 g, 0.153 mmol) and Et;N (0.041 mL, 0.294 mmol) in DMF (2 mL) is
stirred at room temperature for 3 days. The solvent is evaporated under reduced pressure. The
residue is dissolved in CH,Cl, and the solution is washed with 0.1 M HCI, dried over anhydrous
MgSO,, and concentrated to give the desired product.

Ethyl 8-[3S-z-butoxycarbonylamino-5S-ethyl-piperidinyl]-7-amino-1-cyclopropyl-9-methyl-4-
oxo-4H-quinolizine-3-carboxylate

Ethyl 8-[38-t-butoxycarbonylamino-SS-ethy1~piperidiny1]-1-cyclopropyl—9-methy1-7—nitro-4-oxo—
4H-quinolizine-3-carboxylate (0.065 g, 0.120 mmol) is dissolved in ethanol (1 mL) and Raney

Nickel (0.035 g) is added. The reaction mixture is stirred under hydrogen (1 atm) at room



COOH N H2N,,,,,,. N, HO A procedure simlar to Exanple 17 above is used,
using ethyl 8-chloro-I-cyclopropyl-7-fluoro-9-

et hyl - 4-won20ddbgsesnol i zi ne- 3-carboxyl ate (Precursor H) mITdUS2003/022587
(5(S)-ethyl-piperidin-3(S)-yl)- carbamc acid tert-butyl ester (Precursor
N) as the starting materials. The procexure utilizes the same reaction
conditions and nolar ratio of reactants as Exanple 17. Exanple 19
Preparation of:

8- [ 3S- Ami no- SS- et hyl peri dj ny | o d
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8-[38-t-butoxvcarbonv1amino-SS-etth-DiDeridinVl]-1-cvclonropvl-7-hvdroxv-9-methv1—4-oxo-

4H-quinolizine-3-carboxylic acid

A solution of ethyl 8-[3S-t-butoxycarbonylamino-5S-methyl-piperidinyl]-1-cyclopropyl-7-
hydroxy-9-methyl-4-oxo-4H-quinolizine-3-carboxylate (0.036 g, 0.070 mmol) and 16% NaOH
(0.15 mL) in EtOH (2 mL) is stirred at room temperature for 6 hr. The mixture is partitioned
between CH,Cl, and 0.1 N HCl solution. The organic layer is separated and the aqueous layer is
extracted with CH,Cl, (2 x). The combined extracts are dried over anhydrous MgSO,4 and

evaporated to give the desired product.

8-[3S-amino-5S

carboxylic acid dihydrochloride

8—[3S—t—Butoxycarbonylamino-SS-methyl-piperidine-l-yl]-1—cyclopropy1—7-hydroxy-9-methy1-4—
oxo-4H-quinolizine-3-carboxylic acid (0.031 g, 0.063 mmol) is treated with concentrated HCl
(0.5 mL) for 10 min. at room temperature. The volatiles are evaporated under reduced pressure to

give the desired product.

Example 20
Preparation of: 7-[3S-amino-SS-methyl-piperidinyl]-3-amino-8-chloro-1-cyclopropyl-6-
fluoro-1H-quinazoline-2,4-dione hydrochloride



tenperature for 18 hours. The catalyst is renoved by filtration on Celite
and the filtrate evaporated to give the desired product. Ethyl 8 [3St
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resulting precipitate filtered. The e | N re2 suspended in
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Hydrogen chloride gas is bubbled into CH,Cl, for 15 minutes. The resulting solution is then

cooled to 0°C and added to a solution of {7-[3S-amino-5S-methyl-piperidin-1-yl)-8-chloro-1-
cyclopropyl—6-ﬂuoro-2,4-dioxo-1,4-dihydro-2H—quinazolin—3—yl}carbamic acid tert-butyl ester
(0.067 g, 0.115 mmol). The resulting mixture is slowly warmed to room temperature. After 30

hours, the precipitate is filtered, washed with CH;Cl> and hexanes, and dried under vacuum to

give the desired product.

Example 21
7- [3S-amino-4R-ethyl-SS-methyl-piperidinyl]-3-amin0-8-chloro-1-cyclopropyl-6-ﬂuoro-1H-

quinazoline-2,4-dione hydrochloride
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7-[3S-t-butoxycarbonyl amino-5S-methvl-piperidinyl)-3-amino-1-cyclopropyl-6-fluoro-8-methyl-

1H-quinazoline-2.4-dione

To a solution of 3-amino-1-cyclopropyl-6,7-difluoro-8-methyl-1H-quinazoline-2,4-dione
(Presursor K) (0.055 g, 0.206 mmol) and triethylamine (0.084mL, 0.600 mmol) in acetonitrile (3
mL) is added (5(S)-methyl-piperidin-3(S)-yl)-carbamic acid tert-butyl ester (Precursor M)
(0.088 g, 0.412 mmol). The solution is heated at reflux for 18 hours, the solvent is removed under

reduced pressure, and the residue triturated with water. The solid is collected by filtration and air

dried to give the desired product.

7-[3S-amino-SS-methvl-piperidinvl)—3-amino-1-cvclopropv1-6-ﬂuoro-8-methvl-lH-quinazoline-

2.4-dione hydrochloride
Hydrogen chloride gas is bubbled into CHoCl, for 15 minutes. The resulting solution is then

cooled to 0°C and added to a solution of 7-[3S-z-butoxycarbonylamino-5S-methyl-piperidinyl)-3-
amino-1-cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-2,4-dione (0.070 g, 0.145 mmol). The
resulting mixture is slowly warmed to room temperature. After 30 hours, the precipitate is

filtered, washed with CH,Cl, and hexanes, and dried under vacuum to give the desired product.

Example 23
7 -[3S-amino-4R-methy1-5,5-dimethyl-piperidinyl]-3-amino-1-cyclopropyl-6-ﬂuor0-8-methyl-
1H-quinazoline-2,4-dione hydrochloride



128 A procedure simlar to Exanple 20 above is used,
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Example 16

A tablet composition for oral administration, according to the present invention, is made

comprising:

Component Amount
Compound of Example 1 150 mg
Lactose 120 mg
Maize Starch 70 mg
Talc 4 mg
Magnesium Stearate 1mg

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

similar results.

Example 17

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

invention, is made comprising:

Component Amount (%ow/w)
Compound of Example 4 15%
Hydrous Lactose 43%
Microcrystalline Cellulose 33%
Crosspovidone 3.3%
Magnesium Stearate 5.7%



O FNNHZ HZN,,, W--t~ OHCL A procedure simlar to Exanple 22 above is

used, using 3-
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Exanpl es - Conpositions and Met hods of Use The following non-limting
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Saline

90%

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

similar results.

Example 19

An intranasal composition for local administration, according to the present invention, is

made comprising:

Component Composition (% w/v)
Compound of Example 10 0.20
Benzalkonium chloride 0.02
EDTA 0.05
Glycerin 2.0
PEG 1450 2.0
Aromatics 0.075
Purified water q.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:
Component Composition (% w/v)
Compound of Example 14 5.0
Ascorbic acid 0.1
Menthol 0.1
Sodium Saccharin 0.2
Propellant (F12, F114) q.s.

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

similar results.

Example 21



130 Gt her conpounds having a structure according to Fornula (1) are used
with substantially simlar results. Exanple 18 A saline-based conposition
for ocul awoembnd/mi4g43r at i on, according to the present invedI/esos/i2sssmade
conpri sing: Conponent Anount (%W w) Conpound of Exanple 7 10% Sal i ne 90%
QG her conpounds having a structure accosting to Fornula (1) are used with
substantially simlar results. Exanple 19 An intranasal conposition for

| ocal admi nistration, according to the present invention, is nade

conpri sing: Conponent Conpasition (% w. v Conmpound .of anpl.e 10 0. 20
Benzal konfuRPIEHICBPRIGES HpsIgrnKO g‘%%" th@l)PVé‘E}t gﬁe%%o@’ 18 5@@&03%61 350

Aroma'é! (o} ? 0|7:@0 bg[einf(i ed water g.s. O her covapusids (F@wivilg a structure
according to Forpula (I re used with substanti all simlar results.
Exanpl e 2@%1’0?1%%%‘?@8]?‘?_13_& osol conposition, accordifig to the present

i nvent i onpehsKGRAe el sing:  Conponent Conpositi 001(% w v) Conpound of
Exanple 14 5.0 Ascorbic acid 0.1 Menthol 0.1 Sodi Y Saccharin 0.2

Pr opel | anEQTA1 2, F114) g.s. Qher conpounds having Q eqruct ure according to
Formul a (@ydgﬁ%%g&m%g h substantially 0.5

Acetic acid 0.20
Sodium metabisulfite 0.10
Sodium chloride (0.9%) g.s.

Other compounds having a structure according to Formula (I) are used with substantially
similar results.
Example 22
An antimicrobial composition for parenteral administration, according to this invention, is

made comprising:

Component Amount
Compound of Example 12 30 mg/mL excipient
Excipient:
50 mm phosphate buffer pH 5 buffer with lecithin 0.48%
carboxymethylcellulose 0.53
povidone 0.50
methyl paraben 0.11
propyl paraben 0.011

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

from a lower respiratory tract infection, with Streptococcus pneumoniae present. This dosage is

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
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)
Compound of Example 5 350.0



simlar results. Exanple 21 WO 2004/ 014893 PCT/ US2003/ 022587 131 A topi cal
opt hal m ¢ conposition, according to the present invention, is mde

conpri si ny0 20commaeysent Conposition (% w v) Conmpound of HETangRhes/22580. 10
Benzal koni um chl oride 0.01 EDTA 0.05 Hydroxyethylcellulose 0.5 Acetic
acid 0.20 Sodium netabisulfite 0.10 $82liumchloride (0.9% g.s. Oher
conpounds having a structure according to Fornmula (1) are used with
substantially simlar results. Exanple 22 An antim crobial conposition for
parenteral adm nistration, according to this inventi is made

conpri si nMaI@ﬁﬁ‘B‘Bﬁent Amount  Conpound of Exanple 12 ng/ mL exci pi ent
Exci pi ent Ma2Resiom pibgsphat e buffer pH 5 buffer with Iex0thin 0.48%

car boxynet hyl cel | yl ose ? 53 povidone 0.50 nethyl P& ben 0.11 propyl

par aben 0MEecryHalngoWIShgr edi ents are nixed, formng a suspension.

Appr oxi matealyidd -iceh Didxidehe suspension is system cally adm nistered, via
i ntramuscul ar injection, to a human subject sufferi n?zsf roma | ower
respirat of§Vile%ct infection, with Streptococcus pneun®hi ae present. This
dosage is repgatesnporesadabiiiked fofs a Byl Fdrtine R Comyredséd tbess arformed, 4sin@y's,

SUbSt ant | g Beea KBavT B R BHEBLRGS TRASTIG X & PaRtire AMBeaTRg o
Formul a (la}idA%eehadSBE aili bilerSpoBmic M isedrbpansliaotbit A ésmbi subjeck Anyihga ABnary
tract infection with Escherichia coli present, is orally administered two of the tablets, every 8
hours, for 4 days. Symptoms of the disease then subside, indicating substantial eradication of the
pathogen. Other compounds having a structure according to Formula (I) are used with
substantially similar results.

All documents cited in the Detailed Description of the Invention, in relevant part,
incorporated herein by reference; the citation of any document is not to be construed as an
admission that it is prior art with respect to the present invention.

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

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



An enteric coated antimcrobial conposition for oral adm nistration,
according to this invention, is nmade conprising the follow ng core tablet:
Conponent wanmo#014§93y) Conpound of Exanple 5 350.0 WO 2@/ 0s4@&aR2587

PCT/ US2003/ 022587 132 Mal t odextri ne 38 Q Magnesi um Stearate 5.0

M crocrystal line Cellul ose 100.0 Coll %dal Silicon Dioxide 2.5 Povidone
12.5 The conponents are adm xed into a bul k m xture. Conpressed tablets
are formed, using tabletting nmethods known in the art. The tablet is then
coated with a suspension of nmethacrylic acid/ nmethacrylic acid ester

pol ymer in isopropanol/acetone. A human subject, having a urinary tract

i nf ecti onwwat R clasdaek:i chia coli present, is orally adm nistered two of the
tabl ets, every hour f.or 4 days. Sy f the di sease then subsi de,
i ndi cati nd: subsgéﬁlﬁlp%ﬂnﬁ@?‘ﬁ’ﬂﬁ LB S 1%%0%@% n. Ot her conpounds having
a structure according to Formula (1) areRysed @ith substantially simlar
results. Al docunents cited in the Detail ed scription of the Invention,
in relevant part, incorporated héksj ef ce; the citation of any
docunent is not to be construed as an[7adm$sion 4hat it is prior art with
respect to the present inventBon. Wille pa™icul 4 enbodi nents of the

subj ect invention have bé%n\gtscrLb T~ vious to those skilled
in the art that various changes an modi £ cati ¥ns ofRz he subj ect invention
can be made w t hout depaBﬂOng fromjthe spirit and scope of the invention.
It is intended to cover, in pended clains, all such nodifications
that are within the scope of thils invention. W 2004/014893

PCT/ US2003/ 022587 133 What is clainmed is: 1. A conpound having a
structure according to Fornuﬁg/( j\RQQS O RB~XZ R a)a

wherein:

(A) (1) Alis selected from -N- and -C(RY-, where R? is selected from hydrogen, halo, Cq to
about Cg alkyl, Cy to about Cg alkene or alkyne and Cy to about Cg alkoxy, all such

alkyl, alkene, alkyne and alkoxy moieties being unsubstituted or substituted with
from 1 to about 3 fluoro;

(2) a, b and c are each independently a single or double bond;

(3) (a) X is either from -C- or -N-; where (i) if X is -C-, ais 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;

(b) Y is selected from N(R')- and -CR°R'-; wherein R°® is selected from hydrogen
and nil, wherein R° is hydrogen when b is single bond and R® is nil when b is a
double bond;
() Z is selected from -C(COR%)- , -N(R®)- and -N(NHR®)~; where (i) if Z is -
C(COR®)-, ¢ is a double bond, and (i) if Z is either -N(R*)- and -N(NHR®)-, ¢ is a
single bond;
(d) provided that Y is N(RY- only if X is -C-;
() provided that Y is -C®R")- only if X is -N- and Z is -C(COR®)-;
(f) provided that Z is either -N(R®)- or -N(NHR®)- only if X is -C-, Y is -N(R')- and Al
is -C(R®-;

(4) R!is selected from C3 to about Cg cycloalkyl, C; to about Cg heterocycloalkyl, Cq
to about Cg alkyl, Cp to about Cg alkene or alkyne, Cj to about Cg alkyloxy, 6-

membered aryl and 6-membered heteroaryl, all such alkyl, alkene, alkyne, alkoxy,
cycloalkyl, aryl and heteroaryl being unsubstituted or substituted with from 1 to 3



R7 4"~ NAbl YR RoYN-1 R R9(l) wherein: (A (1) A is
selected from-N and -C(R8)-, where R8 is selected from hydrogen, halo, C
to about wtoad/aby3 C2 t o about C6 al kene or al kyne and rdT/ts20@0Q2387 C6

al koxy, all such alkyl, alkene, alkyn nd al koxy noieties being
unsubstituted or substituted with fro %to about 3 fluoro; (2) a, b and c
are each i ndependently a single or double bond; (3) (a) Xis either from
-G or -N; where (i) if Xis -C, ais a double bond and b is a single

bond, and (|| f X - [ [ bond

Y i s select ed) flrorﬂuollf\‘i(s R“)S“C’haﬁ%ﬂla’%@%ﬂgrl Q‘%’{Aﬁ%"rg"iq?g %@?%Qm Sdeoétmé P’regr#? ﬁ’y r oé]g)n

:nddglulbl ev\/ggrgl n(l% H%X?ﬁ{ih@?.@&tlmep b is single bond and Ris nil Wnen b IS
n o 1S

where (i) if z® L iectients) from ey ro%ﬁ%%&f&’gﬁa F‘agkﬁ"“@&fi% & Ther

-N(R3) - and - N( NH%%&)W%E&& 9'@ R0ndut (I%dllk&f}péﬂdc@ft& Mt &g ittsoally(;R ) -

onlyle|s-C- oVl s -( only i is - andZ|s
-C(COR3) -5 (f) pr %ﬂ)&i%ﬂl thdi &E 1saouﬁe Bd)ﬂdhﬁygenlﬁﬁmﬁz isaeither NIT((PIRG pox NﬁNHﬁ ¥f Xis

-G, .
% tyel N or e Rdsa%ﬁmdf@gl%&g%évéﬁ b Gayp 303 CERASE s5rS Mo ch AuAROL
Lo about G5 ai Kene, gfal engancllcf Aol S, @byt onaidy, member od %yl and

6- rrFrrbe&eﬁ Peterosﬂ:syﬁ such a al kene, al kyne, al koxy, cycl oal kyl,
aryl and heter %bl@aewﬁsmugﬁtdgm @gldroky, Slﬂﬁlﬁi, ibblos €¢ toviabdut Oy oatiyl, @ptc8 VWO
2004/ 014893 PCT/ U82003/ 022587 134 fluoro, all such aryl and hetero I
al so bei ng unsubstabbutt(édalbﬁnes;)ublkrrietan@@dtwlt%tGmélkoﬁyﬁlléW%l Iyl @figne, alkyne

4-position; (5 R2 is _selected from ro
about Cs al kyl, c2andglk OéIS6‘8’?“?56"65’@ngﬂléqg'r‘tgcg?rﬁ?ﬁ%?uqﬁ Wlﬁi 0 %‘5 ({9@‘20 al koxy and
C to about C6 @ghirOal kdjécted from hydroxy, aminocarbonyl, fluoro, chloro, bromo, cyano, Cq to

about Cy alkyl and Cy to about C4 alkenyl or alkynyl, all such alkyl, alkenyl and
alkynyl moieties being unsubstituted or substituted with from 1 to about 3 fluoro;
9) R” and R” are each independently selected from:
(a) hydrogen, Cq to about Cg alkyl, Co to about Cg alkene or alkyne, Cy to about
Cg alkoxy, Cq to about Cg alkylthio and Cj to about Cg heteroalkyl; provided
R’ and R” are not both hydrogen;
(b) or R” and R” join to form a C3 to about Cg cycloalkyl or heterocyclic ring
containing the carbon atom to which they are bonded;

(c) all such alkyl, alkene, alkyne, alkoxy, alkythio, heteroalkyl, cycloalkyl and

heterocyclic moieties being unsubstituted or substituted with from 1 to 3 fluoro;
(10) R’ and R” are each independently selected from hydrogen and Cy to about C3 alkyl,
or R’ and R join to form a C3 to about Cg heterocyclic ring containing the nitrogen
atom to which they are bonded; and
(11) R represents the moieties on the piperidine ring other than R’, R” and NR°R?,
where each R' is independently selected from hydrogen, C to about Cg alkyl, Co to
about Cg alkene or alkyne, Cp to about Cg alkoxy and C3-Cg cycloalkyl all such

1, alkene, alkyne, alkoxy and cycloalkyl moieties being unsubstituted or

substituted with from 1 to 3 fluoro; or
B) if Al is -C(R®-, X is -C- and Y is -N(R")-, then R® and R' can join to form a 6-membered
J
heterocyclic ring, where R% R R, R4 R, R”, R%,R” and R'° are as described in (A); or



provi ded that R2 is double bond oxygen only if Zis either -N(OH)- or
-N(NHR)- ; (6) R3 is selected from hydrogen, hydroxy, O to about C6 al kyl,
C2 to abowto 64/al4ksne or al kyne, O to about C6 al koxy rOTdUCho/223sbout C6
thioalkyl; (7) R5 is selected from hydrgg;n, hydr oxy, am no, halo, O to
about C6 alkyl, C2 to about C4 al kene al kyne and d to about C4 al koxy,
all such al kyl, al kene, al kyne and al koxy noi eties being unsubstituted or
substituted with from1 to 3 fluoro; (8) R6 is selected from hydroxy,

am nocar bonyl . f.l.uero, | @y 0, ~brono,. cyano, ,Cl ut 2 kyl . C2
to about C4 a(pl)«alﬁ;él 1So'rc(§$k§{ﬁ?r?"’a\p NGRS F44® -%@Péﬁ?ﬁw%#d an@#&aﬁﬁm"

noi eti es being UREHBSidnbeycREobicyglibBdtdrbsytering, thert IRONRL Rf, R'ARGRE, R Holandr o;
(9) vand R7 are egch independently selected from (a) hydrogen, C to about
C6 alkyl, C to %bé‘iﬁtasgﬁcgl?eaé% )bgr al kyne, C to about C6 alkoxy, d to
about C6 al kyip i iR, xti9 -@DYus -NCR)heider 9 alladR®), phicani’ded R’ & jeint fxh ar e

not both hydrogen; (h) or R7 and ‘join 1o forma C3. to. about 1 o5
cycl oal kyl ~or hétSétP%’&liPEqdi}{?tef‘?cﬁgoalg'iﬁl{aéfsrﬂlﬁﬁm{t?éwﬁ%? 65ho %8}?116?3'0 “(%ﬁe&’ Rhey
are bonded; (c) gald’, RURNRARKYhI RElkaRGescabddMMEL); al koxy, al kyt hi o,
het eroal kyl, cycl oal kyl and heterocyclic noieties being unﬁubsti tht eci or
subst i t ut e@ Wi toRtiqa} dseier. tdastprqomgp op coantionsr fheregh ¢t PrmageRtically-peceptable salt,
i ndependent,| ¥ & 8hfdtoll 2810 LA LRAR B ARG b0 about C3 al kyl, or R9 and
RO9- join to forma to about C6 heterocyclic ring containing the nitrogen
atomto which they are bonded; and (11) R10 represents the noieties on the
pi peridine ring other than R7, R7' and -NROR9', where each R10 is
i ndependently selected from hydrogen, C to about C6 alkyl, C2 to _about C6
al kene or al kyné, The copaiBe agcordanedp Q)%k‘}}lal?f’dm@-swt‘&r?é?cﬁﬁl!@tf’ Farnpulas(d h
al kyl, al kene, al kyne, al koxy and cycl orLkyl @pieties being unsubstituted
or substituted with from1l to 3 fluoro;; or (B) if is -C(R8)-, Xis -C
and Yis -N(R1)-, then R8 and Rl j O
het erocyclic ring, where R2, R3,
described in (A); or WO 20040148
-C(R$)-, Xis -C, YisrRNR)
to forma nonocyclic or bi
R7',RB, R9, RO’ and RI0 ard as ddscribed in (A); or (D) if Al is -C(RS$)-,
Xis -G, Yis -N(R)- and i
Ryg

51 1
93 RCT/

R9, and R10 are as
135 (O if A is
then RL and R2 can join

H H (ID
wherein:
(A)(1) Ais selected from -N- and -C(R%)-, where R® is selected from hydrogen, halo, Cj to
about Cg alkyl, C; to about Cg alkene or alkyne and Cj to about Cg alkoxy, all such

alkyl, alkene, alkyne and alkoxy moieties being unsubstituted or substituted with
from 1 to 3 fluoro;

(2) R' is selected from C3 to about Cg cycloalkyl, C3 to about Cg heterocycloalkyl, Cj to
about Cg alkyl, Cy to about Cg alkene or alkyne, a 6-membered aryl and a 6-
membered heteroaryl, all such alkyl, cycloalkyl, aryl and heteroaryl being
unsubstituted or substituted with from 1 to 3 fluoro, all such aryl and heteroaryl also
being unsubstituted or substituted with one hydroxy in the 4-position;

(3) R?is hydrogen;

(4) R’is hydroxy;



a 5-nmenbered heterocycl oal kyl that is substituted with a carbonyl noiety,
where R1, R5, R6, R, R7',RB, RO, RO. and R10 are as described in (A); or
an opti caa moaergsdi ast er eomrer or enanti onmer thereof; a@CT/US2003/022587
pharmaceutical |l y-acceptabl e salt, hydr.ake, or biohydrolyzable ester, am de
or imde thereof. 2. The conpound according to Claim1, having a structure
according to Formula (Il) RSOOR6 RRs R71 1 7NA NR RL RO
H-ITNH (Il) wherein: (A (1) A is selected from-N and -C(R)-, where R8

3 lected oD RS i BBt B PRI,

and al koxy i eti eg, ARLHAG: HIR§HPAUIC Ltbasbu@t:@u@ﬁ)t lautsﬁaphlwltdnkenﬁrﬂml il 3
fluoro; (2) RLis sel ected from C3 to about C6 cycl oal kyl, C3 to about C6

het er ocycl oal kyl , aﬂnowmomiaobmnmswsklyted oCubstiputedwith froB 1atb Rleque3 Hrorgl kyne, a

6- menber ed aryl gf&d i bselectegggr,;q %Q,t(y?ﬁl? &Q) ’brcgnld lf&Qb hlk?zl ?hlt@e?doﬁty |

aryl and heter eérn Unsd ute 1to 3

fluoro, all such af\ikesdr {, QA kyh aﬂ(IyIS elkerbyi:hmubymsjmﬁémds%mgiumbsmuted
substituted with one h%roilg%?n the 4-position; (3) R2 is hydrogen; (4) R3

i s hydroxy; WO 200d40¢#8eBwRCKNMIS2QMRLODAEBF; 136 (5) RS is selected from
hydr ogen, hydr alkyl, C2 to about 4

al kene or al kyn@ygnanrgéwa{r%eaﬁggmpe&ﬂenayﬁgﬁcyedfrqnf such al kyl, al kenyl,

al kynyl and al koxy (ﬁplhgdnogem B¢ itaghbounSg) gyl Cgltceabooirc§aﬂb&telc1rtatkenb, Wiz ttr afqudbm 1

to about 3 fluoro; (6) is selected from hydroxy, fluoro, chloro, o,
C to about C2 al kyl€6 @207{}’(9 Cappakout B4 alkyiippnd 6t t%m':r@yh% hetélloPlk%luEIWV‘é}Fig
al kenyl and al kynyl JIBR&“ es t%oth%?drunSUbSt' tuted

are o ogen;

(b) or R” and R” join to form a C3 to about Cg cycloalkyl or heterocyclic ring

containing the carbon atom to which they are bonded;
(c) all such alkyl, alkene, alkyne, alkoxy, alkythio, hgteroalkyl, cycloalkyl and
heterocyclic moieties being unsubstituted or substituted with from 1 to 3 fluoro;

(8) R' is selected from Cj to about Cg alkyl, Cy to about Cg alkene or alkyne and Cj to
about Cg alkoxy, all such alkyl, alkene, alkyne and alkoxy moieties being unsubstituted

or substituted with from 1 to 3 fluoro; or

(B) R® and R’ join to form a 6-membered heterocyclic ring, where R’ R R”, R”, R are as

described in part (A);
3. The compound according to Claim 1, having a structure according to Formula
(1)
Rs 0] o)
R¢
Z N R,
R';
R7 \
NN R,
Rg R
Rig
N
RN
H H (1)

wherein:



or substituted with from1l to about 3 fluoro; (7) Wand R7' are each

i ndependently selected from (a) hydrogen, C to about C6 alkyl, C2 to
about C6 wickkmnegows9dal kyne, C to about C6 al koxy, C tecbhmox@2mrkylthio
and C to about C6 heteroal kyl; provi degﬁ?? and R7' are not both hydrogen;
(b) or R7 and R7'join to forma C3 to apout C6 cycl oal kyl or heterocyclic
ring containing the carbon atomto which they are bonded; (c) all such

al kyl', al kene, al kyne, al koxy, alkythio het er oal kyl , cycloalkyl and

fruor o (5 RTH5 B ERPEAARRED Py Eaga“tﬁ%ﬁﬁé& b ebdle R b
al kene or al kyne aggh, aPch chUatbo@GC?aH@%y’,allaédchsdﬂ%m alkdis] alkpekemeataykyne

and al koxy noi eties being unsubstitu or substituted wth from1 to 3
fluoro; or (B) R8 ambtls&lbq@unsubsuthmmabﬁ}mmm&rﬁdnﬂe@éﬂumyz:l ic ring, where

R5, R6, R7, rare R

accordi ng to CI Sﬁ%l » ﬁ%%?a/te %fmm%s{tlogg ngé%k’g%r%to abo‘y&rr%ﬁ?e%&?ﬂ@kﬁscb 0
R6 NI R3 R 7 RV b fbodt C E&lk?i ‘1,38@’ AﬁEﬁd\ bikdde) a OMB@NIRIEY aryiBind (042 AAE&0S
PCT/ US2003/ 022587 137 (A IS sel ected from hydrogen, halo, C to

alblout Cﬁ a: tyl , C2htteroadyhudll ©6h alliykregcloalkylahiyy aed hetdroatyl foglnablombst@@eébkoxy,
a such al kyl, al keng, . al kyne. an X i b d or
q)ﬂlnneﬂ Wéh %{ q %)2? %(i HP Sgéhl gl(%f bclgh rl’%te'lj ﬂﬁgd EO%.FI%
o

substi t ut ed W|thf uoro I'sS 'se rom to a
cycloal kyl, C3 to abmhiutﬁ&i tretiestiotedotithaink Yty drox@ in theat-pdsition; C6 al kyl , t

about C6 al kene(s) R lsrirgdmggned aryl and a 6-nenbered

(4) R’is hydroxy;
(5) R’ is selected from hydrogen, hydroxy, amino, halo, C; to about C4 alkyl, Cy to
about C4 alkene or alkyne and Cp to about C4 alkoxy; all such alkyl, alkenyl,

alkynyl and alkoxy moieties being unsubstituted or substituted with from 1 to about
3 fluoro;

6) RS is selected from is selected from hydroxy, fluoro, chloro, bromo, Cq to about Cp
alkyl; Cp to about C4 alkenyl or alkynyl, all such alkyl, alkenyl and alkynyl moieties
being unsubstituted or substituted with from 1 to about 3 fluoro;
(7) R’and R” are each independently selected from:
(a) hydrogen, Cy to about Cg alkyl, Co to about Cg alkene or alkyne, Cj to about
Cg alkoxy, C; to about Cg alkylthio and Cj to about Cg heteroalkyl; provided R’
and R” are not both hydrogen;
(b) or R” and R” join to form a C3 to about Cg cycloalkyl or heterocyclic ring

containing the carbon atom to which they are bonded;
(c) all such alkyl, alkene, alkyne, alkoxy, alkythio, heteroalkyl, cycloalkyl and
heterocyclic moieties being unsubstituted or substituted with from 1 to 3 fluoro;
(8) R™ is selected from Cj to about Cg alkyl, Cp to about Cg alkene or alkyne and Cj to

about Cg alkoxy, all such alkyl, alkene, alkyne and alkoxy moieties being unsubstituted or

substituted with from 1 to 3 fluoro;

4. The compound according to Claim 1, having a structure according to Formula (IV)



heteroaryl; all such alkyl, cycloal kyl, aryl and heteroaryl being
unsubstituted or substituted with from1l to 3 fluoro, all such aryl and
het er oar ywoadosooiagdsng unsubstituted or substituted w thcames2hgsdressy in t he
4-position; (3) R2 is hydrogen; (4) Rj %s hydroxy; (5) R5 is selected from
hydr ogen, hydroxy, amno, halo, O to BOut C4 al kyl, C2 to about C4

al kene or al kyne and Cd to about C4 al koxy; all such al kyl, alkenyl,

al kynyl and al koxy noi eties being unsubstituted or substituted with froml
to about 3 fluoro; (6) R6 is selected frgmis sejected from hydroxy,
fluoro, chloro, bromp, C to about C2 alKyl; C2ito about C4 al kenyl or

al kynyl, all such al kyl, al kenyl and al kyn i¢ties being unsubstituted
or substituted with from1 to abouRe3 f | uors; (_and R7' are each

i ndependently selected from (a) hydrogen, to abopt C6 alkyl, C2 to
about C6 al kene or al kyne, CR%o about oxy, to about C6 al kylthio
and G to about C6 heterdalky]; ovi ge R ad R7 e not bot h hydrogen;
(b) or R7 and R7'join to formya C3 N0 aboly” C6 cYWl oal R or heterocyclic
ring containing the carbon afjomto |which {hey arje bonded; (c) all such

al kyl, al kene, al kyne, al kox al kyghi o, h@%eroahxyl, cycl oal kyl and

het erocyclic noieties bephng uns ituted of substituted with from1 to 3
fluoro; (8) RIO is select®d fromd to about C6 alkyl, C2 to about C6

al kene or alkyne and G to abouf. C6 al koxy, all such al kyl, al kene, al kyne
and al koxy noi eties being unﬁgbs ~uyjed or substituted with from1l to 3
fluoro; 4. The conpound accorlding to-Caim1l, having a structure according
to For mul agfd:df): WO 2004/ 014893 PCT/ US2003/ 022587 138 R5 0 ®&&)Z R | 7

R NNO R8 RL Rl
(A D) Rpis selected from hydrogen, halo, C1 to about Cg alkyl, Cy to about Cg alkene or

alkyne and Cjp to about Cg alkoxy, all such alkyl, alkene, alkyne and alkoxy

moieties being unsubstituted or substituted with from 1 to 3 fluoro

(2) R!is selected from Cj to about Cg cycloalkyl, C; to about Cg heterocycloalkyl, Cq
to about Cg alkyl, C; to about Cg alkene, a 6-membered aryl and a 6-membered
heteroaryl, all such alkyl, cycloalkyl, aryl and heteroaryl being unsubstituted or

substituted with from 1 to 3 fluoro, all such aryl and heteroaryl also being
unsubstituted or substituted with one hydroxy in the 4-position;

(3) Zis either -N(R®)- or -N(NHR?)-;

(@) R’ is selected from hydrogen, hydroxy and Cj to about Cg alkyl;

(5) R’ is selected from hydrogen, hydroxy, amino, halo, C1 to about C4q alkyl, Cy to
about Cy4 alkene or alkyne and Cj to about C4 alkoxy; all such alkyl, alkenyl,
alkynyl and alkoxy moieties being unsubstituted or substituted with from 1 to about

3 fluoro;
(6) R is selected from hydroxy, fluoro, chloro, bromo, Cj to about Co alkyl; Co to

about C4 alkenyl or alkynyl, all such alkyl, alkenyl and alkynyl moieties being

unsubstituted or substituted with from 1 to about 3 fluoro;
(7)R” and R” are each independently selected from:
(a) hydrogen, Cq to about Cg alkyl, C to about Cg alkene or alkyne, Cq to about

Cg alkoxy, Cq to about Cg alkylthio and Cj to about Cg heteroalkyl; provided R’

and R” are not both hydrogen;



H'NH wherein: (I1V) (A (1) R8 is selected fromhydrogen, halo, d to
about C6 alkyl, C2 to about C6 al kene or al kyne and C to about C6 al koxy,
al I such wickaob4/0abdsene, al kyne and al koxy noieties bei rguwrsRoiBaReIsat ed or
substituted with from1l to 3 fluoro (2) 1 IS selected fromC3 to about C6
cycloal kyl, C3 to about C6 heterocycl oa t to about C6 alkyl, d to
about C6 alkene, a 6-nenbered aryl and a 6 nenbered heteroaryl, all such
al kyl, cycloalkyl, aryl and heteroaryl being unsubstituted or substituted

thfrom1t03fl or o, ch ary het | so. bej .
\umnsubstl tuted or sug@t ioF &t é&d\ﬁutlﬂlndﬂé"rﬁlld%é ﬂm %?Oﬁgg’} ] hﬂ%o‘(yﬁlc 7% s

either -N(R3)- or N(NH &Mdrogen hydroxy and
Cl to about C6 al kyl; 633 gﬁé%m@?edﬁgggkront Bkgggn hydr oxy, am no,

hal o, O to about C4(cza|aklysiuph @lkyt, calkea@calltyn@aﬂeﬂmem]éytbto éﬁtklspﬁ]e}’laﬁdc@mﬁ @nd
about C4 al koxy; all sych g gi&gﬁﬁfﬁqugghg&

bei ng unsubstituted or suf?ct’“ién%m g{}#?ﬁ%@mﬂ %Q E{ ut aoro 6) OR6
is selected fro@) Rfds eetactedfftamo€pto abhhtcﬁs)alkﬂ,r@m‘@ ab@tt Qa)alle@beat al@lee%mt( iLto C2
to about C4 al ken or_ al kynyl, all C Kk al ken and a

noi eti es being rt‘g%sf:ﬁt%}t“é‘d 3l §‘EBSP1F¥1 a@ﬁ %/m glfyme B’P’ﬁ/fuiody a’5‘8‘ﬁ¥es lb‘?l%or 0;
(7) R7 and R7' are_e ch d om (a) hydrogen, d to
about C6 al kyl, 2t foﬂlgbg F@@ﬂ%ﬁg@%@p%§£? i;ﬁg&B to about C6 al koxy, C
to about C6 alkylthio and C to about C6 heteroal kyl; provided R7 and RT
are not both hydrogen; WO 2004/014893 PCT/ US2003/022587 139 (b) or R7 and
R7* join to forma C3 to about C6 cycloal kyl or heterocyclic ring

contai ni ng the sar bomhat@mpousd whing ity -4 meetetmnReid;sele@dd frbi hydroky, #lukig, |

al kene, al kyne, kgg{ Hkythlo het er oal kyl , cycl oal kyl and heterocyclic
noi et i es bBOAY: ﬂﬁ%ﬁ P¢t¥led or substituted with from1 to 3 fl uoro: (8)
R10 is selected fromd to about C6 al kyl, C2 to about C6 alkene or al kyne
and C to about C6 al koxy, all such ene, -a and

moi eti es bei ng SunsuB8 FmRoNRd Bfran&%?ﬁ“%ﬁt édw itH & lﬁﬁg‘j%oﬁef} aﬁd F%’Cte%

lehe CONMPOUREMQfetiiRY, floale®xy fbthyMBR] &hy), &OsucE nB oL, ttBEmEhExN, hydlrynamt ethyl
uor o,

moieties being unsubstituted or substituted with from 1 to about 3 fluoro.

7. The compound of any of Claim 1-5, wherein:
(a) R’ is methyl and the carbon atom piperidine ring member, to which R is
attached, is of the S-configuration; and

() R’ and R are both hydrogen and the carbon atom piperidine ring member, to

which -NR’R? is attached, is of the S-configuration.

8. A compound of Claim 1, selected from the group consisting of:

7-[3S-amino-5S-methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methoxy-4-oxo-3-

quinolinecarboxylic acid;

7-[3S-amino-5R-methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methoxy-4-oxo-3-

quinolinecarboxylic acid;

7-[3S-amino-5S-ethyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methoxy-4-oxo-3-

quinolinecarboxylic acid;



brono, chloro and nethyl. 6. The conmpound of any of Clains 1-5, wherein R7
is hydrogen and R7 is selected from nethoxy, thionethoxy, nethyl and

et hyl , al Wosmwosiomed3hoxy, thionet hoxy, nethyl and ethyl pad/es2pe2bs87ng
unsubstituted or substituted with fron1ﬂ to about 3 fluoro. 7. The conpound
of any of Claim 1-5, wherein: (a) R7 is‘ﬁ%thyl and the carbon atom

pi peridine ring nenber, to which R7 is attached, is of the
S-configuration; and (b) R9 and R9. are both hydrogen and the carbon atom
pi peridine_rjng nmenpher, to .which -NRIRO' |s.att ed, .is of the .
S—configur5i$%ﬂmn%ggﬁﬂgkﬁﬁﬁﬁﬁ%ﬂkﬁcﬁ#%ﬁﬁV&F4§3Wé€?%@m¥?§ﬁ¥W%%yéfgﬁ8

consi st i ngq@hdlinécaltdRyl@dciio- 5 S- met hyl - pi peri di nyl ]

-1-cycl opropyl -1, 4-di hydr o- 6- f | uor o- 8- net hoxy- 4- oxo- 3- qui nol i necar boxylic
acid; 7-[3S-am no- SR-net hyl - pi peridi nyl ]

- 1- cycl opr ep38-athind-58inttebs@-ppefidinyd]-0-c feloppd gy &y -dtrydrost-BuorcuimahdxydeamotBoxyl i ¢
aci d; _— -

7-[ 3S- ami nBUREnesERAXYIR 35Kk i di nyl |- 1- cycl opropyl - 1, 4- di hydr o- 6-f | uor o- 8- net h
oxy- 4- oxo- 3- qui nol i necarboxylic acid; WO 2004/014893 PCT/ US2003/ 022587

140 . .

7- 35 ani né1¥eminpyRpsthay ey -1 ¢ em e d gyt SR BB oP 1igt e 8- met h
OXY- 4- 0X0- guinélie@dxpRCAidoXyl i ¢ aci d;

7-[ 3S-am nQ-5S- net haxy- pi peri di.n -1-cycl opr l.- | . 4- di hiydr.o-6-,f 1 uor o- 8- ne
{hoxy- 4 ox LB vEPRORHABLP BRI -G oy 4 oo faGo DHRERRT 4083

S- am no- SRymBéIRXYbdXyRedcidi Ny |

-1-cycl opropyl -1, 4-di hydr o- 6- f | uor o- 8- net hoxy- 4- oxo- 3- qui nol i necar boxylic
acid; 7-[3S-am no-5, 5di met hyl - pi peridi nyl ]

-1- g ycl opr opysd-ahind-5dnyei-pipbridihyior-eycfopieply h D i dex@fldro-guidlalkyAexa3boxyl i ¢
aci d; . o

7- [ 3S- ami n@viBolsgeasbatylic $ider i di nyl - 1- cycl opropyl - 1, 4- di hydr o- 6-f | uor o- 8- ne
t hoxy- 4- oxo- 3- qui nol i necarboxylic acid;

7-[35- ar ng. 45 e Sk gl pLpegs h 1 o1 6Lon 9B sl -l o 1

uor o- 8- net Ad I

S- am no- 4SyakbhvluiiktinRhbytylipa@er i di nyl | - 1-cycl opropyl -1, 4-di hydro- 6-fl uor o-
8- met hoxy- 4- oxo- 3- qui nol i necarboxylic acid;

7-[ 3S-am no-4S-i sopropyl - SR- et hyl - pi peri di nyl]-1-cycl opropyl -1, 4-di hydro-6
- f 1 uor o- 8- 7[33-amino-4S-ethyl-5R-methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methoxy-4-

oxo-3-quinolinecarboxylic acid;

7-[3S-amino-4S-isopropyl-5R-methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-

methoxy-4-oxo-3-quinolinecarboxylic acid;

7-[7-amino-5-azaspiro[2.5]-octanyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methoxy-4-oxo-3-

quinolinecarboxylic acid;

7-[7-amino-8S-methyl-5-azaspiro[2.5]-octanyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methoxy-

4-ox0-3-quinolinecarboxylic acid;

7-[7-amino-8S-ethyl-5-azaspiro[2.5]-octanyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methoxy-4-

oxo-3-quinolinecarboxylic acid;

7-[8-amino-6-azaspiro[3.5]-nonanyl}-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methoxy-4-0xo-3-

quinolinecarboxylic acid;



met hoxy- 4- oxo- 3- qui nol i necar boxylic acid;

7-[7-am no-5-azaspiro[ 2. 5] -oct anyl ]

- 1- cycl opwaymob4/014493di hydr o- 6- f | uor o- 8- net hoxy- 4- oxo- 3- qdEs2neBaR2a3shoxyl i c
acid; 7-[7-am no-8S-nethyl -5-azaspiro[2
-octanyl]-l-cyclopropyl-1,4-dihydro-6-fFuoro-8-nethoxy-

4- 0xo0- 3- qui nol i necar boxylic acid;

7-[7-am no- 8S- et hyl - 5-azaspi ro[ 2. 5] - oct anyl ] - 1- cycl opr opyl -1, 4-di hydr o- 6-f |
g?{ g: 2;71”';2?@%(%@%‘@;?%?18% ?I%fizasgi{lgﬁéﬁ%{m%gﬁy-ll!cg:/clgﬁlog}fl-l,4—dihydro-6-ﬂuoro-8-methoxy-

- 1- cycl opr opxb-3lquikotindayrtlsxglibadid;uor o- 8- met hoxy- 4- oxo- 3 - qui nol i necar boxylic
aci d; WD 2004/ 014893 PCT/ US2003/ 022587 141

7-[ 8- am no- 9S- net hyl - 6- azaspi ro[ 3. 5] - nonanyl ] - 1-cycl opropyl - |, 4-di hydr o- 6-f
| uor o- 8- MerHi8syming-58xnetiBA-gipeidihylhdcardpoopyl-i 4-digido-6-fluoro-8-methyl-4-0xo-3-
7-[3S-am no-,5S: net hyl - pi peri di nyl]-1-cycl opropyl -1, 4-di hydr o- 6-f| uor o- 8- net
hyl - 4- oxo- %™ HFﬁ%V%ﬁ@%gggoxylic aci d;

7-[ 3S-am no- SR- et hyl - pi peri dinyl]-1-cycl opropyl -1, 4-di hydr o- 6-fl uor o- 8- net

hyl - 4- oxo- 3-, gui nhol_i necarboxyl.i c_acid; :

7-[ 3S- ani ng'-[%%-a‘éut“ﬂif Tt ?pfpﬁ%/lﬂﬁl}i”lf"?'fy ConPRlit st dio-orfigenesfymeh B P05 0- 8- et h
yl - 4- 0x0- 3quigolinsedrboxgli@achipxyl i c acid; 7-[3

S- am no- SR- et hyl - pi peri di nyl]-1-cycl opropyl - 1, 4-di hydr o- 6-fl uor o- 8-net hyl -4
- 0X0- 3- qui nol i necarboxylic acid;

7- [ 3S- am nG-[5SambiiS eshybpipetidiafil b jclcbrapyt 1 o dilypaol6-flyate-8itmyidd-d-o8e3F uor o- 8- me
thyI-4-oxo-3-]q%ingli.ecquoxylic acid; 7-[3S-am no-5R- et hoxy- pi peri di nyl ]
- 1- cycl opr PYPLECAPEY RS2 0- 6- f | uor o- 8- met hyl - 4- oxo- 3- qui nol i necar boxyl i c
aci d;

iyl & oxa135 REPRE e BaPaR T et T4 AR Alord shaifilid oo S

7- [ 3S- ani nquibolb@tebdxylic gider i di nyl ] - 1-cycl opropyl - 1, 4-di hydr o- 6-f | uor o- 8- ne
t hyl - 4- oxo- 3- qui nol i necar boxyl i c aci d;

7-[ 3S-am no- 4S- net hyl - 5R- net hyl - pi peri di nyl ]

- 1- cycl opr ggy$-athind-58ihatabixg-pipetiblingl]-0-cBelom b1 44dihydxe6-Buoidaatthylecatob Xyl i ¢
aci d; . -

7-[3S- ani nQURLmseabaxylgacitht hyi - pi peri di nyl ] - 1- cycl opropyl - 1, 4- di hydro- 6-f1 u
or o- 8- net hyl - 4- oxo- 3-qui nol i necar boxylic acid;

7-[3S-amino-5R-methoxy-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methyl-4-oxo-3-

quinolinecarboxylic acid;

7-[3S-amino-3,5dimethyl-piperidinyl}-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methyl-4-oxo-3-

quinolinecarboxylic acid;

7-[3S-amino-5,5diethyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methyl-4-oxo-3-

quinolinecarboxylic acid;

7-[3S-amino-4S-methyl-5R -methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methyl-4-

0x0-3-quinolinecarboxylic acid;

7-[3S-amino-4S-ethyl-5R-methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methyl-4-

0x0-3-quinolinecarboxylic acid;

7-[3S-amino-4S-isopropyl-5SR-methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-8-methyl-

4-oxo-3-quinolinecarboxylic acid;



7-[ 3S-am no-4S-i sopropyl - 5R-net hyl - pi peri di nyl ]

-l -cycl opropyl -1, 4-di hydr o-6-fl uor o- 8-net hyl - 4-oxo- 3-qui nol i necar boxylic
aci d; WO R@h0du883 PCT/ US2003/ 022587 142 PCT/US2003/022587
7-[7-anino-5-azaspiro[2.5]-octany|]-|-qﬁ§lopropyl-l,4-dihydro-6-f|uoro-8-ne
t hyl - 4- oxo- 3- qui nol i necar boxylic acid;”7-[7-am no-8S- net hyl - 5-azaspiro

[ 2. 5] -octanyl]-1-cycl opropyl -1, 4-di hydro-6-fl uoro- 8- net hyl - 4-

oxo0- 3- qui nol i necar boxylic acid;

7-[7-am no- 8S- et hyl - 5-azaspi ro[ 2. 5] - oct anyl ] - 1- cycl opr opyl -1, 4-di hydr o- 6-f |
uor o- 8- net hyl - 4- oxo- 3- qui nol i necar boxylic acid;

7- [ 8- ani noy-f-AsasPiakRpito[ 25 1-6@menidyclopropyl-1,4-dihydro-6-fluoro-8-methyl-4-oxo0-3-

-1-cycl opropyl -1, 4-di hydr o- 6-f | uor o- 8- net hyl - 4- oxo- 3- qui nol i necar boxylic
aci d; 7-[ swunnlipesadexylis et - 6- azaspi r of 3. 5]

-nonanyl ] - 1- cycl opr opyl -1, 4-di hydr o- 6- f | uor o- 8- net hyl - 4-

0xo0- 3- qui nol i necar boxyl i ¢ aci d; .

7-[ 3S- am n?j[7ﬁﬂﬁ%‘§%'ﬂ°¥h§}'ﬁ'éﬁsﬂ‘m{§/P]]'9°l"‘-n¥9'(:1fcé’fjlf’%rﬁwl'-lr{'%bmr%?' ru8r-°6§'ﬁl§°/t3¥16%€y- 8-ch
| or 0- 4- 0X05x3=3-§lifhdN@bdaibREAICheNMy| | ¢ acid; 7-[3 S-am no- SR-nethyl - pi peridinyl ]
-1-cycl opropyl -1, 4-di hydr o- 6- hydr oxy- 8- chl or 0- 4- oxo-3 - qui nol i necar boxylic
aci d;

7- [ 3S- ani NpiSenias-8Y ethpi-perasstiony bl oclagly-alepgompil-114-dhdirdig-diuosoe-hyttlyledy - 8- chl
or 0- 4- oxo- 3- qui_nogl i necarboxylic acid;
7-[38—anid@méﬁ@%W%WP@BPﬁQFVﬂ%hyI]-l-cyclopropyI-I,4-dihydro-6-hydroxy-8-ch
or o- 4- oxo- 3- qui nol i necarboxylic acid,;

7-[ 3S- am no- SS- met hoxy- pi peridinyl]-1-cyc r | -] .4-dih -.6- hydr oxy- 8-c
hl or o- 4- ox?ﬂ%ﬂn’]&ﬂﬁﬁé?wﬁ%[é3}'585?9;1%t':":}é%‘?ﬂﬁgpyk'?’a'dﬁpy&o"é'ﬂuom'g'IX&ﬁﬁA'OXO%'
7-[38—aningﬁ§ﬁhg§ﬂﬁgﬁwwgmperidinyI]-l-cycIopropyI-I,4-dihydro-6-hydroxy-8-c

hl or 0- 4- ox0- 3- qui nol i necarboxylic acid; WO 2004/014893 PCT/ US2003/ 022587
143

7-[3S-am nﬂfaﬁarﬁﬁlb@srn&m}d.piamgi‘rqs.syhc}naﬂylpyem@r@pyn,41dit4/ddi-6qﬂdasro-86nmmdm@xy- 8-

chl or o- 4- oxo- 3- qui nol i necar boxylic acid;
7- [ 3S- ani neros3-gEndmpsAoXylsActdyi nyl 1 - 1- cycl opropyl - I, 4- di hydr o- 6- hydr oxy- 8- ¢
hl or o- 4- oxo- 3- qui nol i necar boxyl i ¢ aci d;

7-[ 3S-am no- 4S- et hyl - 5R- net hyl - pi peri din -
-cycl opro p%[gq-%m@.ﬁ %WFIWLB‘PF&%WAE &/’93§-ICEPFHP§§¥ Lll-d1hydro-6-hydroxy-8 -chloro-4-oxo-3-

quinolinecarboxylic acid;

7-[3S-amino-5R-methyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-hydroxy-8-chloro-4-oxo-3-

quinolinecarboxylic acid;

7-[3S-amino-5S-ethyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-hydroxy-8-chloro-4-oxo-3-

quinolinecarboxylic acid;

7-[3S-amino-5R-ethyl-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-hydroxy-8-chloro-4-oxo-3-

quinolinecarboxylic acid;

7-[3S-amino-5S-methoxy-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-hydroxy-8-chloro-4-oxo-3-

quinolinecarboxylic acid;

7-[3S-amino-5R -methoxy-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-hydroxy-8-chloro-4-oxo-3-

quinolinecarboxylic acid;



4- oxo0- 3- qui nol i necar boxylic acid;

7-[ 3S-am no- 4S- et hyl - SR-net hyl - pi peri di nyl]-1-cycl opropyl -1, 4-di hydr o- 6- hyd
r oxy- 8- chivar me40148980- 3- qui nol i necar boxyl i ¢ aci d; PCT/US2003/022587
7-[38—anino-4S—isopropyl-SR—nethyI-pipqggdinyI]-l-cycIopropyI-I,4-dihydro-6
- hydr oxy- 8- chl or o- 4- oxo- 3- qui nol i necarboxyl i c acid;

7-[7-am no-5-azaspiro[ 2. 5] -octanyl] -

1-cycl opropyl - 1, 4- di hydr o- 6- hydr oxy- 8- chloro-4 oxo 3- qui nol i necarboxylic

acid; 7-[7-anminqg-8 .5 L t : )
1-cycl opr 013%13 -IpO- gﬁﬁy‘fﬁ?%/ %P"Fﬂa? @59% % {eFag) y&)?o hsydrox?/no YT 8xy| ic
aci d; 7-[ 7Tquadlineadoxydichyid; 5- azaspi ro[ 2. 5] - octanyl]-l
-cycIopropyI-I 4- dlhydro 6- hydr oxy- 8- chl or o- 4- oxo- 3-qui nol i necar boxylic
acid; 7-[8-am no-6-azaspiro[3.5]-nonanyl ]
-1- cycloprpgwummmﬁsdﬂ@@@k@gﬁﬁhwﬂnexybﬁmpﬁﬂobmhﬁkoﬁdwammnﬁEhbhrﬁe@a3boxyIic
aci d;
7- 8- am nodWrsliperafhorylis agidy s i r o[ 3. 5] - nonany! ] - 1- cycl opr opy! - 1, 4- di hydr o- 6- h
ydroxy 8-chl oro- 4-o0xo-3-quinolinecarboxylic acid;

8-[3S-am no- SS- et h idi.n 3
- 1- cycl opr Ghyramsng- ﬂ% gw gglgnlﬁ Mplkerb%{@d%—fm? PRV} ity dro-G: i dpys 8I (l:htlzor%m d;
8- [ 3S- am npoAB GEhEHecRbgLd gbidyy | | - 1- cycl opropyl - 7-f | uor o- 9- nethyl 4- oxo- 4H
-qui noli zi ne-3- carboxylic acid; WO 2004/014893 PCT/ US2003/ 022587 144

8- [ 3S-am no- SS- et hyl - plperldlnyl] 1-cycl opropyl - 7-f I uor o- 9- net hyl - 4- oxo- 4H
qui nol i zi neyRy-arfias-BS¥iHyi-SR-akig]-piperidinyl]-1-cyclopropyl-1,4-dihydro-6-hydroxy-8-chloro-4-
8-[3S-ami no- SR-et hyl - pi erldlnyl] 1-cycl opropyl - 7-f | uor o- 9- met hyl - 4- oxo- 4H
qui nol i zi nexos-aEaNBEARREicAsdy. 8- [ 3S- ani no- 5

S- met hoxy- pi peri di nyl ] -1- cyclopropyl 7-fl uoro-9-net hyl - 4- oxo- 4H qui nol i zi ne

-3- carboxylic acid; . 8- y er i di

- 1-cycl opr ﬂ%ﬁﬂWmWﬂﬁé$%L§y W§ ﬂﬂﬂ%ﬁﬁﬂ%ﬁﬁﬁﬂ@h OPg1ﬁ£X§&mbar 8&? I8¢ acid:

8- [ 3S- am ngyidroadixaest Qi oligbaokgicayid] - 1- cycl opropyl - 7-f | uor o- 9- net hyl - 4- oxo-

4H qui nol i zi ne-3- carboxylic acid; 8-[3S-am no-5, 5di et hyl -pi peridinyl]

-1-cycl opropyl - 7-f 1l uor o- 9- net hyl - 4- oxo- 4H qui nol i zi ne- 3- carboxylic acid;
7-[7-amino-5-azaspiro[2.5]-octanyl]- 1-cyclopropyl-1,4-dihydro-6-hydroxy-8-chloro-4-ox0-3-

quinolinecarboxylic acid;

7-[7-amino-8S-methyl-5-azaspiro[2.5]-octanyl]- 1-cyclopropyl-1 ,4-dihydro-6-hydroxy-8-chloro-

4-ox0-3-quinolinecarboxylic acid;

7-[7-amino-8S-ethyl-5-azaspiro[2.5]-octanyl]-1-cyclopropyl-1 ,4-dihydro-6-hydroxy-8-chloro-4-

oxo-3-quinolinecarboxylic acid;

7—[8-amino-6-azaspiro[3.5]-nonanyl]-1-cyclopropyl—l,4—dihydro—6-hydroxy-8-chloro-4-oxo-3-

quinolinecarboxylic acid;

7-[8—amino-9S-methyl—6-azaspiro[3.5]—nonany1]-1-cyclopropyl—l,4-dihydro-6-hydroxy-8-chloro-

4-0x0-3-quinolinecarboxylic acid;

8-[3S-amino-5S-methyl-piperidinyl]-1-cyclopropyl-7-fluoro-9-methyl-4-oxo-4H-quinolizine-3-

carboxylic acid;

8-[3S-amino-5R-methy1-piperidiny1]-1—cyclopropyl-7-ﬂuoro—9-methy1-4-oxo-4H—quinolizine-3—

carboxylic acid;



8-[3S-am no- 4S- net hyl - SR- net hyl - pi peri di nyl]-1-cycl opropyl - 7-fl uoro- 9- net hy
| - 4- oxo-4H qui noli zi ne- 3-carboxylic acid,;

8- [ 3S- am wo %Bv/etuBysl - SR- met hyl - pi peri di nyl ] 1 cycI opr opHCT/ES20080120589- et hyl
- 4- 0x0- 4H qui nol i zi ne- 3- carboxylic aci g

S-ami no- 4S-i sopropyl - SR- et hyl - pi peri d|1
- 4-0ox0-4H qui nol i zi ne- 3-carboxylic aci d
8-[ 7-am no- 5-azaspiro[ 2. 5] -octanyl ] - 1- cycI opropyl - 7-f1 uor o- 9- net hyl - 4- oxo- 4
H qui nol i zi ne- 3- carboxylic acid;

8-[7-am no- 8S-net hyl - 5-azaspi ro[ 2. 5] - oct anyl ] -

1- cycl opr oppk-afiidd- 583étﬁy13312ﬂ§ﬁﬂﬂﬂyll]-1éyﬂxlﬁroﬂylm-fqum@kﬂeﬂlb/h@oﬁyéﬁfqunmih@-aci d WO
2004/ 014893 PCT/ US2003/ 587 145

8- [ 7- ani no2PSxdicgid: 5- azaspi ro[ 2. 5] - oct anyl | -1 - cycl opr opyl - 7- f | uor o- 9- net hy
| - 4- oxo-4H qui nol i zi ne- 3-car boxyl ic acid,

8-[ 8-am no- 6-azaspiro[ 3. 5] -no . 2.

1- cycl opr opipS=aminq-2e Y@‘PFé‘ldH*}’] IAQJBBQBIOHY-]F7q%‘f°ﬁ%Pln}‘°’|ﬂW¥ k2 O'éIéIr'%%n)?%/lFlln%3aC| d;
8-[8-am nocagjg,(%[@tabml - 6-azaspiro[ 3. 5] - nonanyl ] -

1- cycl opr opyl fl uoro- 9- net hyl - 4- oxo-4H qui nol i zi ne- 3-car boxylic acid;

7-[ 3S- am no- SS- net hyl - pi peri di nyl]-3-am no-|

-cycl opr Ops'tzsﬁanﬁﬁdl% ﬁfe&bif}eﬁbﬁﬁdmyll]ﬂ -6t 0pasp@l-1-fl@oro-2;etllil dreo-4H-qBnolizine-3-

S- am no- SR- et hyl - pi peri -3-amno- | -cycl opropyl - 6-fl uoro-8-net hyl -

H qui nazolqaﬁé’KY?a&lddl one;

7-[ 3S- am no- SS- et hyI pi peridinyl]-3-am no-I-cyclopropyl -6-fl uoro-8-nethyl -

| H qui nazol i ne- 4-di one; 7-[3S-am n 5R— | - i.din

-cycl opr op&[isﬁmnﬁé?\ﬁneﬁloﬁﬁ’wpd%W'h’ﬁY ﬁk—%ﬁm@@ Bﬁtp 4 e JH'qumgﬂZﬂl% >
7-[3S-am n&r@'ﬁqugagcmoxy pi peridinyl]-3-am no-1-cycl opr opyI 6- fl uor o- 8- net hyl
- 1H qui nazol i ne- 2, 4-di one;

7-[ 3S- am no- SR- net hoxy pi peridinyl]-3-am no-1-cycl opropyl - 6-fl uoro- 8- net hyl
-I'Hqui nag edd ffnds %dﬁideﬁﬂﬁpl rididB- E(‘Jﬂcmpr@yﬁ’ﬂﬂﬁ&bJ@ykhet]i)ylﬂemdoeﬁ}l’aqdn]lelﬁmaﬂ} no- |
- cycl opropyl - 6-f1 uor o- ﬁ | - I'H qui nazol i ne- 4- di one;

7-[ 3S- ami neArBxglig @t‘hyl p| peridinyl]-3-am no-|

-cycl opropyl - 6-fl uoro- 8- et hyl - I H qui nazol i ne-

cycl opropyl - 7-f1 uor o- 9- net hyl

8-[38-amino—5,5diethy1—piperidiny1]—1-cyclopropyl—7-ﬂuoro-9-methyl—4-oxo-4H—quinolizine-3—

carboxylic acid;

8-[3S-amino-4S-methyl—SR—methyl-piperidinyl]—1-cyclopropy1-7-ﬂuoro-9—methy1-4—oxo—4H-

quinolizine-3-carboxylic acid;

8-[3S-amino-4S—ethy1-5R~methyl-piperidinyl]—1-cyclopropyl—7-ﬂuoro—9-methyl-4-oxo-4H-

quinolizine-3-carboxylic acid;

8-[3S-amino-4S -isopropyl-5R—methyl-piperidiny1]-1-cyclopropy1—7-ﬂuoro—9-methyl—4-oxo-4H-

quinolizine-3-carboxylic acid;

8-[7-amino-5 —azaspiro[Z.S]—octanyl]-1-cyclopropy1-7-ﬂuoro-9—methyl-4-oxo—4H—quinolizine-3-

carboxylic acid;

8-[7-amino-8S-methyl-5-azaspiro[2.5]-octanyl]- 1-cyclopropyl-7-fluoro-9-methyl-4-oxo-4H-

quinolizine-3-carboxylic acid



2, 4-di one; 7-[3S-am no-4S-net hyl - 5R-net hyl - pi peridi nyl]-3-am no-1

-cycl opropyl - 6-fl uoro-8-nethyl -l H qui nazol i ne-2, 4-di one; WO 2004/ 014893
PCT/ US2009/0022561489314 6 PCT/US2003/022587

7-[ 3S-am no-4S- et hyl - SR- net hyl - plperldl %I] 3-am no-1| -cycl opropyl - 6-fl uoro-
8- met hyl -1 H qui nazol i ne- 2, 4- di one; ]%
S—anino-4S—isopropyI-SR—nethyI-piperldlnyl] 3-am no-

-cycl opropyl - 6-fl uoro-8-nethyl -1 H quinazoline 2, 4- di one;

7-[7-am no azaspjr y Qpr 0- 8- et hyl
-1 H qui naz%Flaﬁ’@no géﬁt?‘gﬂ]lg%ﬁ%smlo ?g) oél?f‘ﬁl)? ?Pé?fﬁl )ﬁ-Jél az%gxlhypzf'ﬁkqs%ﬁoct anyl ] - d
3- anmi no- | - @tligips-8R¥bobAE heidy o- 8- met hyl -1 H qui nazol i ne- 2, 4- di one

7-[ 7-am no- 8S- et hyl - 5-azaspi r o[ 2. 5] - oct anyl ] - 3- ami no-

| -cycl opropyl - 6-fluoro-8-nethyl -1 H quinazoline-2, 4-dione;

7- [ 8- am no3-B-adias piatabido[ 35 1-neaa) |1 joyclopropyl-7-fluoro-9-methyl-4-oxo-4H-quinolizine-3-

3-am no- | -cycl opro yl - 6-fl uoro- 8- net hyl -1 H qui nazol i ne- 2, 4-di one;

7-[ 8-am noags {j)]r 6- azaspi ro[ 3. 5] - nonanyl | -

3-am no- 1- cyclopropyl 6-fluoro-8-nethyl-1H quinazoline-2,4-dione; 9. A

Bompound. o Sy oPSEREI LD APRRT 8D %@lﬁ?%yﬁaﬁ%iﬂﬁﬂgaﬁ%fm%ﬁwl%%aoi%%‘si‘;bf’fe :
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7-[3S-amino-5S-methyl-piperidinyl]-3-amino-1-cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-
2,4-dione;

7-[3S-amino-5R-methyl-piperidinyl]-3-amino- 1-cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-
2,4-dione;

7-[3S-amino-5S-ethyl-piperidinyl]-3-amino-1-cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-
2.4-dione;

7-[3S-amino-5R-ethyl-piperidinyl]-3-amino-1-cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-
2,4-dione;

7-[3S-amino-5S-methoxy-piperidinyl]-3-amino-1-cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-
2,4-dione;

7-[3S-amino-5R-methoxy-piperidinyl}-3-amino-1-cyclopropyl-6-fluoro-8-methyl-1H-

quinazoline-2,4-dione;

7-[3S-amino-3,5dimethyl-piperidinyl]-3-amino-1-cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-
2,4-dione;

7-[3S-amino-3,5diethyl-piperidinyl]-3-amino-1-cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-
2,4-dione;

7-[3S-amino-4S-methyl-5R-methyl-piperidinyl]-3-amino-1-cyclopropyl-6-fluoro-8-methyl-1H-

quinazoline-2,4-dione;
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7-[3S-amino-4S-ethyl-5R-methyl-piperidinyl] -3-amino- 1-cyclopropyl-6-fluoro-8-methyl-1H-

quinazoline-2,4-dione;

7-[3S-amino-4S-isopropyl-5R-methyl-piperidinyl] -3-amino-1-cyclopropyl-6-fluoro-8-methyl-1H-

quinazoline-2,4-dione;

7-[7-amino-5-azaspiro[2.5]-octanyl]-3 -amino-1-cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-
2,4-dione;

7-[7-amino-8S-methyl-5-azaspiro[2.5]-octanyl]- 3-amino-1 -cyclopropyl-6-fluoro-8-methyl-1H-

quinazoline-2,4-dione

7-[7-amino-8S-ethyl-5-azaspiro[2.5]-octanyl] -3-amino-1-cyclopropyl-6-fluoro-8-methyl-1H-

quinazoline-2,4-dione;

7-[8-amino-6-azaspiro[3.5]-nonanyl]- 3-amino-1-cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-
2,4-dione;

7-[8-amino-9S-methyl-6-azaspiro[3.5]-nonanyl]- 3-amino-1-cyclopropyl-6-fluoro-8-methyl-1H-

quinazoline-2,4-dione;

9. A pharmaceutical composition comprising:
(a) a safe and effective amount of a compound of any of the Claims 1-8; and
) a pharmaceutically-acceptable excipient.

10. Use of a compound of any of Claims 1-8 for the manufacture of a medicament for

preventing or treating microbial infection in a subject in need thereof.



