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W@ 2EDH3Y- OH- | SOTHI AZOL( 5, 4- B] QUI NOLI NE- 3, 4- B TNEDS06/029302
AND RELATED COVPOUNDS AS ANTI - I NFECTI VE AGENTS FI ELD
OF THE | NVENTI ON [ 0001] The present invention provides
8- net hoxy- 9H- i sot hi azol o[ 5, 4- b] qui nol i ne- 3, 4- di ones
and rel ated conpounds, iln which the 7-position
substituent is generally an N-linked heterocycloalkyl
or heterocycl oal kenyl substituent, which possess
antimcrobial activity. Certain conpounds provided

APRICATIRMOSS §35 URIEND STATHIFUEIN BANTATR ADEM AREADFFICE
antifungal activity. Particular conmpounds provided
herein are al so potent and/or selective inhibitors of

8- i r{«?@%ﬁ}:[ g%‘lo%ef(? nvlgethggw provi ejsiﬁgjr?ﬂl\f-ﬁr% ACIFI](:))bII{%%ATED

conposi ti oceMPOUNIS A ANTHINRECTIVE AGENIPosi ti ons,

contai ning one or nore carrier, diluents, or

exci pients. The invention provides pharnaceutica

conposi tions containing a 8-methoxy-9H

i sot hi azol o[ 5, 4- b] qui nol i ne- 3, 4-di one or related
FIELD OB TPIRUINVEISTION: only active agent or containing a

ol 0 ot h e kS Ratpda fupaeite s+

diones aﬁh @85‘&:@ Q&ﬂlﬂ&nﬁg%mﬂhlcﬁm ﬁ&lﬁkﬁﬁuﬁﬁltﬁ@ﬁ & @h&elly an N-linked
timcroblal or antifungal ent. The 1nvention

heterocyﬂcuﬂhyd:l eshatgbddrobslkenyl Stlbs@a{enh g mﬁ@@%&ﬁﬂliﬁﬁg‘ohﬁah chigity Certain
compoug ﬁ%/fdg(? ﬁglefr]l p%ssess po%enl? Xntlbagfghﬁl %}t%%t%ala B %tffﬁl%,;al Y&ivity.

Part1cuIZf owﬁ)%hhdstgrgﬁid&mdréi@hfa a5 @otnbardt/da] sqlecmcel m]mb}té}s 4f plokargotic
rel ated conmpound to an_ ani mal suff, rgggr
DNA ss@@l‘@@e pud prokayetiGieprodpetion. (Lhe BVt Prot es Wf‘%
! ¥ Bl
comporf8 0P RLERTS lpA 000, a0l S5 Bk G4 i
or excipierfi$) UBHel ihvidn€ign ﬁi'dvidm p]mmzmun{:ﬁ cdmpdgtinny ebitpiging, 48- meﬁlﬁé}’-9H'

s.or rel ated ound. THE | NVENTI ON
sothiarPIsgR 4P RS I G DPT SRRSO B BUAT S GRS tortaining
bhpRfind in combination with
sl NGTR SHBREES et DRIty bt
one or rpmtatodm activeagep) suskras oneea store otantcb.nngngpbml'rqr@nuﬁmgal agent. The

nech isnms. b i ch _antimcr.obia
inventi iR MEHOP Bt BREE 200 TT GRS e BanoR Bkl v,
adm1m£@rﬁ1%raﬁ| citéctRR! dnR8eofta07-fubsEtute@WH-Robieol( 5, /bl imlint-B@-dione or
[Fow ng ways: by inhibiting cell wal] nt hesi s_or

related pq;pmund thyn gnm@}( quiﬁfgn@@frpmm pmsc%}b}%‘[gm’up;obiﬁ-){l ?:tlon The
biti
mven’u% fch%rgwgg %ﬁ ‘g ngﬁl gjgllqg I?ﬂlcsr&%l r)tg%&trl{lp nﬁ@hﬁg{ay} ap tl}grrlng an
effectivd RtdoBACIraIi-albstithRBiob-fsothheole e biquilolinef jdedibhds or related
bi ndi ng proteins (PBPs) in bacteria, which are
COmpmﬂ@sponS|ble for cell wall synthesis. Quinolones act,
at least in part, by inhibiting synthesis of DNA thus
preventing the cell from
BACKGROUND OF THE INVENTION

[0002] Antimicrobial compounds are compounds capable of destroying or suppressing

the growth or reproduction of microorganisms, such as bacteria, protozoa, mycoplasma, yeast,

and fungi. The mechanisms by which antimicrobial compounds act vary. However, they are



replicating. [0003] Many attenpts to produce inproved
antimcrobials yield equivocal results. Indeed, few
wanrdo7miooobi al s are produced that are truly clpor/ostony029302
acceptable in ternms of their spectrum of
antimcrobial activity, avoidance of mcrobia
resi stance, and pharmacol ogy. There is a conti nui ng
need for broad-spectrum antimcrobials, and a
particular need for antim crobials effective against
resi stant m crobes. [0004] Pathogenic bacteria are
gencrally $3RNAA LPRAGEH ih Bk 65mBIcATER fllgwig vl byfinhibitiglocll wall
mechani sns 1 ncluding inactivation of the antibiotic, by
synthesis R edpairj ) alieriny crdlsw{lEpeymeatiilityaby inbibHimgatemsygifiesis; or by

hydrol yz ni ci.llin and cephal i - rep ,
inhibiting %/ygthgﬁ%/ Pgling;fquta ¢ r\“ér SFgplS, %%tﬁ#%czﬂlq %hntg%i):’%enﬁﬁ ) { th@fessential

I cation of
penicillirl {idih@pfinsQPBPEEn Bidtér, Gibidh avé @spuusibtc forcalindaljamtesic
reconbi nation (e.. enicillin-resjstance

g, P | in
Quinoloride heteatiéast i oatytyHakipiting synthestn At INA-JHUHIeTfBg fe cpll from
. ..transferable gene from an external source to create a

replicalifgeqi st ant target (e.g., methicillin-resist ance in

[(go@p Mtk e@s RSt Iﬁﬁduw smpm%tea;]xmnacmbi@bryﬂ@ld mquivocal results.

am posi tive pathogens, such as. vanconygi n-r.esi st-ant

Indeed, fewratimisetbialsare perdreshibat s THY & pioglCacaopae fgSitds ot

v 1Al Lt GRS Gngt bymRYSYid1 38 arBlanB ipirisology. There
“wannﬁ?ﬂéﬁﬁﬁ %%?é%gﬁt’oréaﬁisngan particular note inc)uyde, .
is a conti@ingineéd for bronéspetramtantimicrotialscahpdiaricntas pead Rt antimicrobials

_ St aphyl ococcuys ﬁur eus, penicillin-resistant
effectiveepiBpe Bt SRS unoni ae, vancomyci n-r esi st ant
[66642 PRGBS0 bakleHa hRAMIORNAItE Aeuire Sésistaané via.sevmdlidistinct
cephal osporin-resistant aerobic gr?n}negah%%ebroﬁﬁ
mechanigmsliichidingrisastivatiog of therantibiotie iy Aisters] sRAYRP o a2ctariigigmases
organi sng. ar.e signific : I & :
that hydiohpgeerone SR Erp LS mE A e BhRaRoRANE St pumpe
modiﬁcd’ﬁlagk%iflﬁﬁetté/rggcﬂﬂ tHEmtiBlotit yia rfiihet(ijdmldgasétiwgemfdmm’t@n &g,
el derly and immunoconpromi sed patients
penicillipassiftat 1 Ngjseatia EparTHar, SR by ann Shediidipasforable gene from
Lhogens 1€ phShiBil R SR RS apRpRLsRks
mnadmﬁ%égu%ﬁgc7%?%%€%@@§ﬁg%?§§$ nem1antinicrobialfzgents.
aureus) .}A\'lﬂhére @&E&E/r&%ﬁ ;ﬂrjﬁnif‘pbkiﬁyepdthdh gens, Rech astvanconsiciieyisteridetergcoccus
ur eus : i nf ecti gns have. hecome nore .. n,
Jacciumhich SITE IR AT b L GEPOTGF A OE BT EAP TRt | ngs.
@??é]%e@%%%ﬁ&g%ﬁﬁ@w G olethd@edd BétBicHli® resistant and
i

utabl e”to WO 2007/ 014308 PCT/ US2006/ 029302 3 |
vancomfiEh-pésistdnk Staphdedostiarmireatsr reniesllin-mesissanb SEappcoces Rrgwnoniac,

United States. So MRSA strai i isth@
vancomyg IR SR oAn IO CIRE SREE Fr g e To Res e RB i
aerobic %??n—hék[ﬁﬁvéjx%ﬁ@ AREInAPREAS tesistihOpivliasous usrigitoset Tiess organisms

us, there is a particularly urgent need far drugs
are signéficheiotiises obgesoenypial infRsonstang iPFrclcary e FIadeY lih ‘?’F‘ie?i‘z“%f
.1, sothi azol oqui nol | | RERBhLSrodased patient
morbidifyang el glgg m‘frﬁ?ﬂ' eﬁ?[}b?}e})?og%&% g&' Ellll:(g?ﬁlgx anpl gr Pin (?Ia,len i
are partRhilafly atiigkfos BEdtibh et Siecso pathagenhi Brepéforputhers is A dsgewmet
medi cal bactericides in US Patent 5

, 087, 621 o iars
medicalj needl @miﬂﬁgdeme]@ment of new antimicrobial agents. 191 redent2 years Methicillin
Resistant Staphylococcus Aureus (MRSA) infections have become more common, particularly in

institutional and hospital settings. Up to 60% of staphylococcus infections are attributable to



F11N/~NNS F3CN/[0007] The Proctor & Ganble
Conpany di scussed anti m crobi al qui nol ones i ncl udi ng
wo b@7foisbow ng conpound: F O OH H2N N N I N SPEI/ES2006/029302
I'l'l ~~~ in published application no. US 2003008894.
[ 0008] The use of isothiazol oqui noline conmpounds as
TNF production inhibitors has al so been discussed,
for exanple by Sankyo C3., Ltd. in JP1010149, which
includes the followwng conmpound 0 0 F NI S NH FOF
[ 0009] Bayer Aktiengesellschaft has discussed
meﬂucﬂfﬁi FGtaRl Fraths Gl Qe ﬁ?arﬁé lof @RIdicdiShges. OARMREA sl:tsﬁé afe now
for treating H pylori_ infections in WO 98/26(?
resistantitmbéth M angDIWDHE oo, ters Useegeyidrakls lasydelense against
sot hi q .
saphylofiginBERef ISR R AR PRAPRISIE b YRt Fagains
MRSAS@@{IJ@oxam de group to forma 5-menbered ri ng R3 00 NH

@06] Thp@ghgrsag?ég}g%zg@goﬁﬂ 0018& acgulill}éa agen S H%%%%ﬁ dlscussed

in the lltel%ﬁltrcp. ?&%&%{ﬂ ,nﬂhélp&%l 88cussed the use of isothiazoloquinolines as medical
bactericides in US Patent 5,087,621, including

[0007] The Proctor & Gamble Company discussed antimicrobial quinolones including

the following compound:

in published application no. US 2003008894.
[0008] The use of isothiazoloquinoline compounds as TNF production inhibitors has also
been discussed, for example by Sankyo Co., Ltd. in JP1010149, which includes the following

compound

[0009] Bayer Aktiengesellschaft has discussed bicycle[3.3.0]oct-7-yl containing
compounds useful for treating H. pylori infections in WO 98/26768, including



anti bacterial agents in JP 01193275, including the
foll owi ng carbamat e-contai ni ng conpound O0 F HN NH
wWO20M0N3E O [ 0011] Abbott Laboratories has di BCDES®U6/029302
t he use of isothiazol oquinolines as anti- neoplastic
agents in US Patent No. 5,071,848 and has di scussed
the use of tricyclic quinolones as antibacteri al
agents in US 4,767, 762.4The Abbott conmpounds have
hydr ogen, hal ogen, or lower alkyl as substituents at
the 6- and 8- positions of the isothiazol oquinoline
isothi i Ti ctikrB Y low il Hhich & bebaediiir joined
1&ﬂnmm§%ﬁﬁﬁ?%%g$§%#g§§gﬁ%ﬁggg%nst MRSA bact eri al s?fains,
to the carhoxhnpidegiodp $o fountafemembérad 882 advant ages that are
di scl osed herein. SUWARY RF THE | NVENTI ON [0013] The
i nvention provi des conpoungs Fofjrul a I and Formul a
Il (shown below) and in
8- met hoxy- 9H i sot hi azol o[}5,

44b] g inowﬁhe-3,4-diones

and rel ated conpo r ady and |1, which
possess antink% activityé The i nvention provides
compounds of 0 | and Forfrula Il, which possess

potent and/ or selecfive antibacterial, antiprotozoal,
or antifungal acﬁ*ﬂlty. The invention al so provides
conposi tions contal nifsgg one or nore conpounds of
Formula_ | _or Fornulal .salt

I | vat.e.... o
(00184 Qiggika Phamageutical CQ- ,),Ii.tg&r@a F%sa?cbtélse %SP;/ gfésﬁ%t%lg%oloqumolmes as
antibacteggpPu%ﬂ{éqn TR0 61 BB E5, YhcliRhLthe BLIIvRAS carbtdtP b&tiifing Gompound

nts. WO 2007/°014308 PCT/ US2006/ 029302 5 [0014]

HhodsOof treating

The invention further conpriseqd
and preventing mcrobial iff '
bacterial and protozepal infec

ila | or

effective amoynt aaf oHRg_o s
Formula Il to ncgm(¥§K§;§F iing
to a microbial !infGection. Thede niwswobial infections

romor susceptible
i nclude bacterial infections, for exanple E. coli )
[06f § cAbbotid aborstosiphidsalissussed thewse of isefhiazolpgneliesas anti-
Met hi ci.l | es].st aphyl o e e
neoplastiqgespls inbhgi’aféggﬁﬂbﬁgf 1|,82ft8i aﬁ?é% HEska £OF mcgglﬁc quinolones as

i'ons and pr ot 0z

antibactbrHl §64HORUS 4,967, 268 MHABBo @by linals hadecioidiapes, halkigen, or lower
Invention is particularly includes nmethods of

allcyl as pulsstigronis agthe 6~ endsSrtriopigons drtksnisaihiazplodipelgrs o
@mgt%’ p&%s%%tlrig%n% n Bﬁme 2B foPERGs SRCPNP |§g°a%%§MRSA bacterial

Venting or treating crobi a
strains, hitf REVidENGirthér rolatedndwimiayed that dradiscldseddrefdinsh, bi r ds,
reptiles, and anphi bians. [0015] Methods of treatnent
i ncl ude admi nistering a conmpound of Formula I or

SUkﬂﬂggﬁ?ﬁkﬁ?g%#ﬂgggfggﬁggngeo?cég¥§u?gerto?rFornuIa Il in
[0013] The invention provides compounds of Formula I and Formula II (shown below)
and includes 8-methoxy-9H-isothiazolo[5,4-b]quinoline-3,4-diones and related compounds of
Formula I and II, which possess antimicrobial activity. The invention provides compounds of
Formula I and Formula II, which possess potent and/ or selective antibacterial, antiprotozoal, or
antifungal activity. The invention also provides compositions containing one or more

compounds of Formula I or Formula I, or a salt, solvate, or prodrug, such as an acylated prodrug

of such a compound, and one or more carriers, excipients, or diluents.



conbi nation with one or nore other therapeutic agent,
such as an anti bacterial, an antifungal, an

wa@npdo7wi43as , an interferon or other inmune systeOT/US2006/029302
nodul at or, an efflux-punp inhibitor, a beta- |actanase
inhibitor, an anti-inflammtory, or another conpound
of Formula | or Formula H [0016] The invention al so
provi des net hods of inhgbiting mcrobial growh and
survival by applying an effective anmobunt of an
8- met hoxy- 9H- i sot hi azol o[ 5, 4- b] qui nol i ne- 3, 4-di one or

& ﬁsememb@gbﬂmtmgjmprémuﬁg(mmm
[dO%ﬁf%qng%%ﬁ .eﬁﬁ’g" m crobial growh and s&gw val

infectiong) @am‘lﬂlaﬂﬁbaqtﬂsai mdn&rmogoai ﬁnfé<‘r’§1°§§l bY sdrmatstecg ap gHieqtiyg gmonnt of

s compoiR i SpAEIB PP 1o Bipf RGP gE B Pled0 a erobil

infection! THENRhiBRbIN ﬁifébﬁ@nsflﬁﬂmwwﬂ:ﬁerﬁhﬂfqnhamm@umﬁalﬂ yoli infections,
acceptable salts of Fornu

Staphylocqtcnszegecp@; mg]@dggg\é?thf,ﬂ Re%.g@}tBﬂmhyféﬁ%cy%qfﬁ%selg%WOns

Salmone% rr% %élepf_rér %o%f T%&@ﬁz %pl’é @Whﬁzcﬁn@é&ﬁjgﬁ 25158

invention¥® paﬁiléﬁﬁlclil ﬁlﬁﬁldE@ﬁ]ﬁihBléS & ;{ré)@:mﬁt}g (thdatmg migrehialinfactigng in
mamma]@F,grrlq%lr?g bBlg]Eazfr; }\g/q? r@ sggpﬁ? 2 H&:ﬁgg gletlwf}f Aﬁprf: ﬁnfm Rgr tg%ﬁﬁg Ricrobial
1nfect1on§%pgt{hg']aé@§ls I?IF;[AAA%’)H% b9 FRilesSarld Jbids. i S S 0,

S hydrogen 0021] O, | S
[Gﬂ)lSWﬂkqdls of GeatGeet ikdndd adodpistesag km]pound of Formula I or Formula

- C7cycl oal kyl.) Co- CAcar hoh
II as the E]@le eqtgz}cagg%o&éﬁ%m%m&%ﬁ:&n@oﬁ%ﬁﬁomula I or Formula II in
combma&@ﬁ With 68e G468 diieydpeuts agefd such as an antibacterial, an antifungal, an

het er ocycl oal kyl ) Co- CAcar bohydryl, each of, ich |
antivirals atbmterﬁemem offiet WupunesysompRtideh K, ﬁH’é’Béﬂﬁ%ﬁ% %/be%a'

lactama%fr?kgﬁ gqr{({ﬂoarlrl]tlgfal %ﬁ&?‘i?gg ¥ 5@@’& {ﬂﬁld of F@Hﬁ’ula Dbt F@mula I1.
[@@I@fh 8 lieahiexilso pmmﬂes mat&iodb of @hhibitiag k(yd:rabpa}gowth and survival
I

by applyiag Mea?%ognll c(ug?]- C4al @R%lfgiy'b% %lﬁ%lg%ﬁi]qum?ﬁeﬁ 6{\}10616 or
related co@%@%@%&g& NRARECTS) Riddple; NEhO4TAKIRihg microbial growth

NRIo( C=S)NRL1R12, - NRLoNR11R12,
and survivel) Sitinzdical(ibstfinfeRisOor 0n$@ﬂ"522b8 usedgqnﬁqu prRparatiemby applying a

- NRLOSQ2R13i are i ndependently
composiipg p@l@t@ﬁmg@ff’@l’a%ﬁ@ POO&W%?‘?F gmé‘h“éa ﬁl i s Cl- C4al ky!
1’%6'M1uﬁ thd %gﬂtw%emélﬁdé'%@i{péﬁﬁﬁ an@phizankdytically acceptable salts of

anoyl, nono- di - A - C6al kyl car bac{m
Formula I and Formula II shown in the Detalled Descnp’uon sectlon an 1ncludes certam

preferred compounds of Formula A and B

Rs o Rs o R
Re Rs
A\
I NR I

Formula A Formula B

[0018] Within Formula A and Formula B the variables (e.g. A1, Ag, Ra, R, and Rs to Ro)
carry the definitions, which follow.



Cl1- Cbal kyl sul fonate; each of which is substituted wth

O to 3 substituents independently chosen from
whadoagersps hydr oxy, am no, cyano, nitro, Cl-C4aP&DX§2006/029302

nono- and di - C1- C4al kyl am no, G - C2hal oal kyl, and

Cl1- C2hal oal koxy. [0023] R5 is hydrogen, hal ogen,

hydr oxy, am no, cyano, nitro, or NHNH2, or R5 is Cl-

C4al kyl , Ci1-C4al koxy, msno- or di-(Cl-C4al kyl)am no,

nmono-, di- or tri-Cl-C4 al kyl hydrazi nyl,

C2- C4al kanoyl, Cl-C4al kyl ester, d -C2hal oal kyl, or

(64t QLS&DK§)ynsegch of which is substituted with O

to substituents i ndependent|y chosen from hydroxy,

lﬁﬁ$ﬁd&ﬂhbﬁb@§ﬁ oxo, Cl- CAaIkoxy Cl1- C2hal oal kyl,

TR Rt cmm Ao @t ks,

Cycarboldrid @t k@ jcycl&alkdngh Clc Oxoarbatmpdryl, (a]‘yl)Co—C4carbohydryl or (Co-

Csheterocg@(g%ﬁl]g(%g(lik%ll[b)@gy%g wh oggilc iig ?@Q@Rég Wil %eOdto 5 substituents
mdepenﬁ&ft g&%ﬁ I3 ﬁ(aYAgeEr xyMHhish, aso, ihticp C3-0,hIRY, CRURAkSKy, C1-

I'nc Ing 0, 1, addi ti onal ring heteroatons
Czhaloalklytj e?p@tﬁaimlkgxychmamnﬂldmlﬂmlﬁylamm Qz-q@m]vl En-Cagdipylthio,

R ST N e R

-(C—O)Ihﬁ[g@k‘?ﬁth (@WF UNR{!;(('J%’O)GID@,&NHJ(G%MIRQRQQnd S, or
stltut wi t'h het er oc IoaIkyI roup, which has 4
~NR 10(G=5)8R11Rag N%nﬂ@nélu,. -PoiRudi- %/Sg@o&o’z 8 -SAN RoBat Bifs

ST REAER e, i, SRS G .

lscrcﬁmédgg@ﬂ_llnked het er ocycl oal kyl or heterocycl oal kenyl
rou each of which has 4 to 8 rin
092PLR: Weydogen, ColCsalidatir-Crlaneyh Fﬁﬁg*rf&t{.%e {ohgloarbamate, or
Ci- CGaﬂcleﬁPQgﬂgeQaltch ¥f wﬁﬂﬁ ?seﬁbgtftﬁﬂgg l5!»1’c_hQ) to @rkqbs%tuefn%ﬁmiéﬂﬂndbﬁﬂy chosen

IC system w nmber ed

from hatopeh, mﬂiqxbr angifio, legrey, oittpc Coéhddl;«bxyr mogm amdfdu§e1ﬂ34dkylsrpm0001-
orientatio 028] O, R7 is a nitrogen-1linked
Chhdﬂ%ﬁﬂ%éﬁﬂéhé&ﬂﬂ%@gW%bycIoaIkyI group, 0, 1 or 2

anMHE BRIE SRErb Yor CNEBGH,, b Ris C;-
ﬁ%é%}Rgﬁg&é%ggggggéﬁgggggﬁfth a Qﬁgth Iéﬁg or etﬁxlen; 1

Calkylp€i-GepdkoxiyDD @ osdefcldmaumwnmpmpso-sdubgt fri-Gt-Cel 2k ioydrgzinyl,
C2~C4a]gg}oyégé (g;o elestlejrs g’t,b gzﬁaﬁ 1 orgﬁgésgglgl%@trké)\[{x F%h SHHQ gﬂlbstltuted

with 0 t()@) subﬁlt@éiﬁslﬁﬂb EAdN] 61'1(5%@1@ fomihydfoxyyamias) hamgemlcb(bml-c4all<oxy,
- C4al ky C4a| Cl1- C2ha|oa|ky| and
Cl-Czh@baltzhgi 6?d1almﬂgpxymé n(q@)) angd @ix{o-Calvkgiingy ano,

@34gggmhg%%ﬂf¥l?l logetl, 9&8]@ %ﬂ&}é&fano%l-%k}}f,yé L8] afoxy, mono-
or d1-(CqLG4gkyMﬁinKstmmomeRﬁ4mf B¥HLNR10R ;.
C7C§ﬂé§&¥%h%l}?%ﬁ%§%éﬁq Hsy?group, which has 4 to 8 ring members,

includi (36, t 15&02’ AR rﬂh%% ﬁ%ter%aink Yﬂdkﬁégde&gfc;l% fﬂc{i N Ey land S,

PO06§ Oe,aR:hs ah1t(dg¢n—htﬂt@rc lf@auéymn@mswmmﬂsa 5 or 6-membered

bstituted with Ot b t |
heterosgy| 62eu Py il 05 P GEEFOE R PSR Sy Aioeoh SRR O abb S or

substituted with a heterocycloalkyl group, which has 4 to 8 ring members 1ncluding 1 or 2 ring

heteroatoms independently chosen from N, O, and S.



nitro, oxo, -COCH, -CONH2, Cl-C4al kyl, C2-C4al kenyl,

C2- Aal kynyl , Cl1-C4al koxy, nono- and
walzeog @143 al kyl ) ami no, d - C2hal oal kyl, and PCT/US2006/029302

d - C2hal oal koxy. [0030] RO is Cl-C8al kyl,

(C3-Crcycl oal kyl ) Co- C4al kyl, or phenyl, each of which

is substituted with O to 3 substituents independently

chosen from hal ogen, hydfoxy, am no, cyano, nitro,

-000H, -CONH2, C1-cC4al kyl, C2-cC4al kenyl, C2-cC4al kynyl,

a - CGal koxy, (C3- Crcycl oal kyl) Co- C4al kyl

[(ID@?F@E,)R%I 1Qahkgogér£hnlfédalletemcycloadbyla)r halnﬂbcycloalkenyl group, each of

Cl- C4al k

whih T 4R 6 kel magine b&@ﬂﬁwﬁ T BRfef qatpms independently
| HT,

chosen BEEOR G TGN, annT ANYRNTL R ﬁé%@fﬁ%g?ﬁ%@%ﬁ%%kﬂ@lkﬂ

orhetenonsw@mﬂkybnngmﬁeetda)rlsmm vrigndatione hel pful to provide

finit f h in.
BB 5 B RA  eh SRSy i 1 o2
addmoﬂﬂ%ﬁ%s DatéRisNEdcptRRARY chaRGIRHEMNI0IREd SYHRAdARHAZDNABAS
2006/ 02930 8 [0032] In certain situations, the

methylensrop etsilese bidgor nul a | and Fornula 11 nmay contain one
E(SOZ?EESChaOSfXVW li7 i sn?rls?{{ﬁég \§1th°’ Y 8E 1 315 rlnél;eeesqlggg&e!ﬁlts independently

stereo eni ¢ axes
chmmnﬁ@ﬁﬂﬁ?ﬁmi@oﬁﬁﬂb&ﬂuﬁﬂ@ﬂﬁmmﬁﬁmﬁhﬁﬁmhhemconpounds can
exist in different_ stereoisoneric for E
D ipehonensirem halggen, hyfrogy aFHae nitho. a&‘eﬁ?a e?g‘quyaﬁ y

Czhalosz} 1'&41%610('32'1551'%1'1%8? gegpounds with two or rmre

hetric e t hese conpounds can additionally

08 it i, ogano st oGk arﬁ@oCeﬁmﬂQd,r@sChawilth@ Co-

Cotia TREAE 5 BB ot RSt St e

Croycl RIS PHR It4alkgloﬁ%@k&&&lkﬁﬂ@%ﬂ]gﬁ)aﬂlh&oc@laﬂ@ﬂ

carbon bl e occur in forns, with

(heteroebeloaﬂgfbﬁEeﬂmikﬂovrrﬁﬂry&CoiqqélkEloWb@fQ rad ofifle) atberithan areend pypno is

substltuét%cgwﬁi @rstr% gubsp Ml%ﬂttsll clangg?tﬁsg/c %ge S rh"%%log&s h%&r&%bgfnﬂ%l gyano
nitro, oREL-80TEY memxewkﬁ (S»lﬂlaﬂl&‘ﬁyl,% czwﬂkﬁ@glcs ¢ lkoXy, mono- and
opt caIIy pur e precursors by resol ution of the

di-(Cr-E edlomiamin, CRébb@Qﬁkbé{ﬁnéfclt%aIP%@%t es can al so be
| .
BEERIR, 1O Rl BA AR flyD B CLARNERORA caBFLERAR 1o

substiuﬁlgiitgtth 0|0)<|S 3 sabistiornts Gngep@idysnﬂ)tmloﬂ@, frérg ihaleg@nhy(komy, etirog tyano,
niro, Q0 HePN BB Gr gl el GrerRLORgE ket (o any

C7cy01(tpc12§/1)@fo-d4myls g%cd?-fc&&oa{l%q@o_rlf@faﬁeoxy Lfﬁorfoaﬁﬁ@&-@ @4&1@5&11%&11), Cl-

t'omreri c he préesent invention is
C;haloalkyle@d€shalalkiong] amd €. «lshlkhmmyl.opes of atons occurring in
the present conpounds. |sotopes include those atons
havi ng the sanme atom c nunber but different mass

DETAPMEWJ@E§CR§VFIWOF’TH@QNWTI®}\BWD| e, and without
[imtation, isotopes of hydrogen include tritium and

CHEW@kkE@KRWMQ%ﬂ$D?ﬂﬂ@%@émﬁf carbon include 11C, 13C, and
i@(ﬁ&é ggor 118 neé;t? ot ?9 ieh ngﬁ%g%kﬂog)tsm I%%t%}l%grséﬁ{f b2 Egpﬁlﬂ prov1de

definitions of certain terms to be used herein. Compounds of the present invention are generally

described using standard nomenclature.



variables, e.g. Al, R2, R3, R5, R6, R7, A8, and RO.

Unl ess ot herwi se specified, each variable wthin such
wa@2dognmsba i s defined i ndependently of other veeT/abt086029302

Thus, if a group is said to be substituted, e.g. with

0-2 R, then said group may be substituted with up to

two R* groups and R* at each occurrence is selected

i ndependently fromthe d&finition of R*. Al so,

conbi nations of substituents and/or variables are

perm ssible only if such conbinations result in stable

mﬁbplnmdﬂam‘d%mnmas aleoepppiosndsif Soinula & dnchjoramld Ibr@y contain one

e R S e BN R R LR e

asymm&FOERbE atBiak &b AR Ao otidR BN 88 iH Aifferdnd SteRbREMEHE forms.
character of that group, e.g. a p ridyl substituted

These cpinpbunsis gat be, for egmplgoraecmated oz@pw Y 48fpe forms. For compounds with
PCT/ US2006/ 0 930 0036

o or G ASHBPEF eReARs HEHAE tugrobia W BV IS kRl

diasterdoR@rst ot Q&iﬂﬁcﬁﬁdﬁh@ﬁigﬂsyﬁﬁﬁﬁﬁ defitefsEid hl&kﬁﬁﬂbé/\mrtdars&)od that all of the
selection fromthe indi cated roup rovided that_ the

optical ewieryread suxtres theseal graprromREs » carppde withgaban-
e R 22 Bt 4 B A

being irchdied in Ma preaéﬂt @sveatien. detldss Sitdahensotﬂeymg{e eagtipmers, i.e., optically
conbi nat result in.stahle conpounds or .u fful

sctive 11575 B PF DI BY ARTRTTES SRS e%}%ﬁﬁw&%ﬁ Y R GRPRsors,

or by resbItGE & tﬁe taS e IBRAN I RABIutiFPbYhE r&@ﬂ@t@y% d19%8e deSomplished, for
sufficiently robust to survive isolation froma

example,dycoivomtimal mﬂtl@ds anchh as ghsetjizetion indhempresenioef 4 ngsadving agent, or

tive t tlca Unl ess ot herw se
chromagoﬁéaé’F‘Y’lllgﬁl S §’f Sﬁfﬂ% %ma??iw nto the core
SE039T e a doipoRN@ BHbtS in VdriouStabdniegic $RER] Bt @0@nfidia not limited
mhen (cycloalkyl)alkyl is listed as a possible
to any anglef thetspegific tahtomses, hut ratheninelydesallfeutemenigfogms.
S 1By S0 b MR Aol
presentlcﬂﬁlpoﬁdale Isotopes Belwtiethokdwomsl hmmg tiat ezdnd: stomicsivatber battdifferent

a dash ("-")_or double_bond t I's not betweep two .
mass e B BRY of apetab exapple, Aad v S aton 48P0 oppesn include

éfEEEP | Bal3 14ef attachnent
tritium ? ok a§ su And 1§Ot . lf:E:)E(r}bé)rpe§<1uz311%é & %ﬁz i@s attached
[603611 Ghrtdih eompmmdm amtdemdbﬁdbba&jn udimg agenerhldpenula that includes

SR RN M —

within §fcR ‘dﬂ&mﬂl‘@ié'd@ﬁnédhﬁde%ﬁd‘énﬁy 8flothe¥RgEbISS. THRENOR gftfuf isaid to be
Thus, the termd as used herein includes

Kyl
substmm:Ck plg. grtb QsR 1 dhenrrgice groun may be wibstiftted watrupon twe Bigroups and

* at egﬁ C{cngFena? g J’Bfégtf’% }ndg&%lﬁlg?tgreﬁ% rﬁﬁlel ({%Eg.\?& %Pgltkkg‘?s V\Q{c{ﬁm}matlons of

subsutueﬁﬂlaﬁ%ﬁdar&bw Bre peRniséible cARSE sﬁh}ébmbin&h@istrb@llt iflstablet | y
bound by a si ngI e coval ent bo Co), or_attached by

compovgidlsa Wheh agreaprs FrbSHEd{ans)| e&. smb%aufﬁlu ABabowt beng @thes two
& sl
sl 8 o R5H07, 575 kg B00Uad GOLPON A
group deBttdyy the edhytic character ofiibt growg pazopyyridyhsubstityted Wl’e}tmcbyk a
. n-pentyl, and sec-pentyl. [0039] "Al kenyl" as used
pyridonger ei n, indicates a hydrocarbon chain of either a
strai ght or




branched configuration having one or nore

car bon-carbon doubl e bond bonds, which may occur at
w@nrg7siebs e poi nt al ong the chain. Exanpl es of pel/ksrvgé/029302

groups include ethenyl and propenyl. [0040] "Al kynyl"

as used herein, indicates a hydrocarbon chain of

either a straight or branched configuration having

one or nore triple carbon-carbon bonds that nmay occur

in any stable point along the chain, such as ethynyl

and propynyl. [0041] "Al koxy" represents an al kyl

[gfggy ?h@%ngggﬁﬁgﬁﬂte@b%%sw EeReih HBednb €ia€ atyashe oy Moss hyaitodéfis on
014308 PCT/ US2006/ 029302 10 carbon at ons

the desmam aﬂomjortgmwg repdased with enelseticadom thedngiraied gpup Pryided that

de, but t t -
the demg];atﬁfl g‘iggg&polf-@a YA g gg s ot E{)E'u% oxy%n%ﬁs%ﬁ%ﬁ&en{c %6%9)@’0 =0), then

2 hydrog3nP&he%m e rdpditke. X@omBmBﬁcFﬂs@X yubstlmem ancb!myvarlables are
neopent ox

, h-hexoxy, 2-hexoxy hexo wgﬁ
permissibistond i @WbmAHOHS(rawkfdmaalle@mP@%‘E Fehl§ Wy
mtermeng?r,to . (a)tglal% %Bx:ng&ﬁldgﬁ LBbR s%ét@t%q§ﬁle£ﬂi ROy a cbBpSAdRd is

ere t poi nt” of attachnent
sufficiedtl§y réBigt UiVt 1sttlaﬂbrgi~m p résstiommizttere, adisybsegnant formulation into

an effec Yﬁdb@rapeélﬁlg ggeppgél p}qﬁso %%%%Eg%gﬁe%(suﬁg%n%) i rqashaéjcfamjtoncﬁg core
structuréa‘I IK)? @Qéﬁllvglg P Q&b@@ﬂ/&rsrtctb% thAlHeA (SLloaliyhakylaf lised &xanpossible

he carbon of the keto group bein
substltuen’a dieq'nbﬁd of mttatchmemeb‘tQS substiedn &QCQF%SWF'@FG 18 krh%ﬁ plsyhportion.

ﬁéﬂ'}ﬁﬁjﬁoé—@ %E%J anm IP%B ﬁat‘—‘ iy J{%‘g gﬁaﬁh&&hé glﬁ)es’%ltrlrléed is listed

with a dagﬁc("@) oﬁougle bahd Y*ﬂmhﬁﬂls naﬂ’liétwéﬁﬂrtﬁre lareds cdlsymbols In that case the
al kyl am no" indicate secondary ar qgg é n%
dash or deublipondwebeliinuseddo indispic apasted 2t spegmeatTote itittred

et f carbon atons. The
exmmﬂ%oeﬂﬁﬁ%ﬁsm{?%éﬂ%%ﬁgﬁﬁ% E%HFQB <yl ami no group is on the
T00B 8 108eked Bxritpldllyl0 s imended taittludie -bathﬂgrhlaiitﬁ&]@dgqtt@mbgcham
I ncl ude et hyI am no,

saturateghghiphipfic by@ﬁ%r O STAYPS, ];ggv%@tfgg ls%?:qﬁg:g tueger(% gFﬁPO]I’l 51‘[(088 Thus, the
term C 15(\‘%3&1@ b l?s@i 'ﬂgreg'{ ﬁbﬂ]ﬁdéssallé}@ gy haviiBl fiéin § 4O ahdut 6 eibon Broms.

group 1 s chosen from C3- CBaIk¥
When Gy¢(C}, atieyl Bsaxsemlﬂerallnky Eorgumetipn stth@hqtbgrgr@um fareaenanls) (piDCo-Ca

wher.ei n. Co i ndjcates the
alkyl, e 808 3 5o ER R eI S DO &Jtvjé%élrlﬁ bond
(Co), or aﬁglﬁgd b?ﬁn Qkyleﬂhﬁﬁ' Ha@fB aBpecifibdaliretsdr @ calb@f at@ms, in thls case from

dependent |y chosen “al kyl groups, as define a th
1to abmﬂtﬂaarbmdawmoﬁgﬁndetgﬁ%bﬂm@d@ Tyt exeyotyted fon gl ethyl, n-

ts th ups.
propyl, Rﬁ?ﬂ%’p&ll’ R)]?P&?x t%gﬁzi,tnep Qr oUps % P/&{tﬁhe formul a
Fﬁ@kéﬂ?) as dse@ﬁé]ammalcam ahydrbéaybamsthein’of Bmhhr@atrelght or
kyl group as define above attac g 4g() an

branchqgl@peﬁgqmtmpd@@mg-pﬁé ovégxpg?rcarhomggla)gn $ R0 &3? Hg}lc may occur

ent Ly ST A Bprépényl.

ot any GGRYF IR lin. BARBIR oP ity g RpFTHRAg SRS EhTprtiny

1@40‘] “m&yﬁ)y ” aghised hereint mdiwteky hh@rdcaabongﬂain afisi Q,ralts@rglght or

rom1l to I ndependent chgsen
branchedion U SRRARNEL S ChBkps TP g on- <810t Penhhal Bt BBour in any
stable ﬂ?)ln{t ARYE BieUnbinO8RA as ethynyl and propynyl.
[0041] “Alkoxy” represents an alkyl group as defined above with the indicated number of




i nkage. At |east one of the alkyl groups is attached
to the termnal nitrogen (the nitrogen not bound to
wWo b@7oo13e8 st ruct ure). Wien the term nmono- or  PCT/US2006/029302
di - al kyl hydrazinyl is used only the term nal nitrogen
is al kyl substituted. Exanples of alkyl hydrazinyl
groups include 2-butyl-1 WO 2007/014308
PCT/ US2006/ 029302 11 hydrazi nyl,

2- butyl - 2- et hyl -1 - hydrazi nyl, and
1, 2-di et hyl - 2-propyl -1 -hydrazinyl. . [0047] The term
carbon atoRdska¥th el iaoadtern dxygérciaidgs. BRarapleydf a@kaxypnc{ivsdedblitl areebt

above attached through a sulfonat Ilnka .é¥ a 2
limited tg,rrg@tbom ethpyey, NGIERIKFO-RIPRYY) 1 F@éﬁ?%]’ ?E? v, hi-pentoxy, 2~
pentoxy, ?éx)((hé/his enjcoggghr&gf) ?J)é}/?n%IeMy %@k’cﬁ(ya§-hg}§3‘xbln&ﬂ 3ab0Ve

ur 1inkage, T. a group
methylpérhl@xyf Quirt(hlkoz)kiy1-gBoup iExmnisbEsgione ambéfmed hgrpmmtt@clﬁﬁ ghrough

pentyl thio, 04 use t.h
its oxyeBeato R PGHo) Bl Bl B Sshol ﬁfta%fﬂgﬂtpto $ue ibtimed erqup isin the
anngﬂé_bstltuted with at Ieast one am no substituent.

mlarly, the term "hydroxyal kyl" indicates an k
o8] Al imtabouis - defaitges g dhopelupeto
d b I
(OISR BB e AUk ARG Bohh oyl i caon
of the kétH rgltdilﬁ 'beﬁgl ﬂﬁ:hid‘é&l tlle nﬁﬁB&@&l c@Bornusiens.hBoraixampleteeCAaamoyl

‘aryl* indi cates aromatig ifOU?S containing only
group isgarab@yil Srpup haﬁélgéh%f?ﬁ‘iﬁ}ﬂ@ GH rings. Typical aryl

r.at i 73 di-
(BDEHORs GRERACE, thelitnd ORI alkyisftly 0 ARAOBM o
alkylaml}ﬁ:)t Q{@@tmorﬁlaryr dr m@’ummﬂqi smindfgonpsefiarein 8 allslh grpups are as

BTN A T T T
alkylamhfé) oga&qoqﬁ Hﬁ{eq{hrlég%naE%iaﬂlﬁleZ of&ﬁfmﬁraﬁ@l dﬁﬂkﬁﬁﬂlﬁbcgr@mlmdbude

at optionally contains or 2 heteroatons

ethy1ammw émmnlm}éﬂmmy, antl awwlmr@ai -guing; Aamgncs or dg(Gdradtkyro-
C4a1kylbfr6{$%r0}1}m§|aa &ﬂ(yl ?IB]IDO égﬁ ﬁ%\f P mx/\?l]}ﬁa‘xe {W }s’h %[(ﬂ'“hgmlqﬁg ﬂlosen from Cs~

Cealkyl '[aﬂ§ hlehcBeH aik ll'g‘?cﬁﬁbtlb Mﬁosé&ﬂ ﬂmﬁ (EI)E(DJQIHW kmhewﬁdCbmdmh‘em tte.absence

In the term"(aryl %alkyl " aryl and alkyl are
of a secarsd zdb}fllgn@m a@@wnOa%dCt PPNt of attachment is on

IO 29)
({6%]4&1@/@619 0;1[ Eii ﬁk%lggrg%nﬁ?cg ﬁﬁﬂgﬁg ¥ olr g'g{rdgir)]ind@ﬂly chosen
alkyl grohpeCid define awbv%mtau&rdmn(oaglyh yarharhath ym(gz#o)m) Tinkage where R
car boh ydryl are as _defined above, an P PRl 3% FYN R
represets b BIOUPS Men HEVICHPBBHY EFPPS § ?V&ﬂb iR GG OINER)-
Wgr#ﬂ{ 11‘% nalllleAtTrg 'id?fg@a tes 2h AklyBbdo¥p ad definb @bdverabached through an
oXy,

al koxy "are ‘as defined above
ester lirkage. The eqeilinkage may beziplvitbertorientation, gy b Stce of e om

of the al kox if t oX is a Coal koxy the
~O(C=QJaliyl pra grovn - a it Budh™ QEO%@g eh brid ge. [ ooszi/
II&&BE?H&’ A kmoRS-, 85 8 thaliydrak gl ua sat&dtdin D@8 ditiefendently

trai ght-chain ’ hydrocarbon groups, which are

chosen SMyhgrauchhs definadsbove aitaghed theonehh g singls- b@B@‘iﬁ Fregrn RSP

b
ko S5 o AT LR RSB AWM Sl Ao o
bound &)QM&&&@ bekar&i0 -WHGAHS a&amdﬁoﬂor of dieallkylighidedratiisgsedipnly the

his case cycloal kyl, is either dlrectly bounp b&b 1
termma’é niigigen sallyl srbstityisdd EQ‘%PIGS of allaylhyspzdpyl iggpugs nc ude 2-butyl-1-
car bohydryl chain, such as an al kyl chain,




WD 2007/ 014308 PCT/ US2006/ 029302 12 having the
speci fied nunber of carbon atons, in this case froml
WO eoodloowsvs 4 carbon atons. Exanpl es of car bohyBemS2006/029302
groups include Cl-C6al kyl, such as nethyl, or 5-butyl,
C2- Coal kynyl such and hexynyl, and C2-C6 al kenyl,
such as 1-propenyl. [0053] "Cycloal kyl" as used
herein, indicates a saturated hydrocarbon ring group,
having only carbon ring atons and having the
speci fi ed nunber of carbon atons, usually from3 to
hydrazin§ 9 Whtyl 3 -théthil- CRf R nAAHE ,2-SiinefHyRMpdopyD 1 4R Atakinyl.
carbon atons. Exanpl es of cycl oal kyl gro%g; i ncl ude

nples o
- [0945] Bbe tqpl “alkglselfentsts yndicatgsengien gipnp apdefingd phgveaipchsed
wel | as.bridged o s@t.! : ing groups such
ﬂnoug1%§ﬂﬁgpgdpgﬁgg§§.% 8ﬁ§§f@ﬁé§IF%g%%?ﬂIcyc|oa|keny|" as
[06B8] TRE k@ alkyRkiot Hid&ates Bn iksbgronmasstbfinbdigbovenitached through a
aromatic, hydrocarbon ring hax%gg at. |l east one

I .
sulfur linkage a8- 2repR Af e tm'{ngla%lﬁé-_s—cl;.@} %(@Fﬂﬂ}fle %IEIIS% al&c{ I?ﬁngflthlo'
[BQ)@EIA%_}ISQd Bt te‘fﬁr“gﬁﬂlﬁf@ﬁﬁndi%é@d eyl ERIMp4s Hekined above
abouf car Exa I

on’ at omns. nples i nclude “cycl ohexen

substitutad erith e leadivhe ayino spBdHEEnt. | $intilady,tthe tesm “hydroxyalkyl” indicates an
" | oal kyl ) al kyl., " " (. I kyl h 1),

it o e S et B SRRSOt o A

instanceg g{e%?E% gfog#) of f4d ‘AHfi’:I(IﬁHé&Yoﬁ[ﬁr&%al#ﬁl{ﬁr&ﬁﬂn@}bm/ﬁrﬂlemﬁstinhed.

tachment iS on the a ,. carbohydryl, or
[ADKIXAs wedberenethp twrmi "woll'yindiTpes eropte ERQUPRODEEng only carbon

] exanpl.es such .as.cycl ropyl ! h :
T e R S D
and fronh B®o hIRFuEBS rih€ ¥emeakiieny htadoktyhs asrily members. When indicated, such

"(cycl oal kenyl ) carbohydryl "™ the terns cycl oal ken
aryl growpsieysy, beceibes A¥ SRl Yith S<Botsar TOBIGAHEE RTINS EFOHRE Y

it O Mhy : b ic GRUPARN Spiidnall
s i Bk SRR Bl e SR Sl
contaInﬁlSorI Z%eﬁélﬁkwtn@ imdepazidintly; choyenl foive Ne Oy lk$,Hy forma ft example, a 3,4-
cycl ohexyl propenyl . [0057]. " Hal oal kyl " _i ndi cates. bhoth,. .
T et T T (S G R R
) 1 avi ng the specified nunber of
oSSR AN

tuted with 1 or nore hal ogen

F0STsIn thyeterm &(aky)allpyl,t aryl el afiet iara andafinesh ey and fiseping pf
atachmggio i Teal Bigus ToR (5 SeehBba YN nd AR vBiiy 2 e

phenylefiiyi,laH@ P%fotﬁyi. LiBdse, REME orfnl (a8T)e@bbdryL[ A8 car_I)ohydryl are as
"Hal oal koxy" indicates a hal oal kyl group as defined
defined abowesnd theutiatdf attachmgnt ia An theepthenydy Hew, Iqreagyple a

"Hal q" "hal. " '
R g SN, 3 BB, 5 e
above aRCTHcW32RA 0B ARRAROR is thiodzA @R xyAen atsrmabf ierakaxy group; if the alkoxy

"heteroaryl"” indicates a stable 5- to 7-nmenbered
is a Coaflonp thparylds gtached through an oxygen bridge.

[0052] “Carbohydry]” as used herein, includes both branched and straight-chain
hydrocarbon groups, which are saturated or unsaturated, having the specified number of carbon
atoms. When Co-Cycarbohydryl is used herein in conjunction with another group, for example,
(cycloalkyl)Co-Cycarbohydryl, the indicated group, in this case cycloalkyl, is either directly
bound by a single covalent bond (Cp), or attached by a carbohydryl chain, such as an alkyl chain,



to 10- nmenbered bicyclic heterocyclic ring which
contains at least 1 aromatic ring that contains from

wa 24a00/044300r preferably from1 to 3, heteroat onBCTOSB86/029302
fromN, O, and S, with remaining ring atons being
carbon. When the total nunber of S and O atons in the
heteroaryl group exceeds 1, these heteroatons are not
adj acent to one anothen2 It is preferred that the
total nunber of S and O atons in the heteroaryl group
is not nore than 2. It is particularly preferred that

having thE ngecﬁ%_tda}iuni%@marboﬁfatoﬁlséﬁﬁhﬂ cadedin il o &tvat #esboatoyks.
group Is not nore than 1. A nitrogen ato

in a
Examplehef @rtwhydyl grgwpsiipclngs/ Copeallohareagaeth a‘?rg"hilq]e GGl
i ndi cat e ch heter s maybe further
such and ORI, 00 GarCARRRRELTEOR P e Ps: oo

carbon atons or groups.
(48 CyilisullilyirUdsh@8d Bvin) indicatdea Sargipied hydrocasb@ ting group, having
7- menbered saturated cycljc group that %)ti ongl Ig% 3 to about
only carbop mingiatesnsiang haping heaperabi e feBENBATTS) "KL &8 1 6
; N0 Qtopdnd bQ, SRIEP R f cycloalkyl groups include
8 ring cagbipn FogS, OF; %‘Ff‘g? fg Lgyrc| %}E/)? gr oup@%ﬁ%ﬁ?ﬁygso cl)(fy .
cyclopropf] &b, cgelopymsyl] orcleldeexybastwedlas bridged oriepgasipatuated ring
pyridyl, indolyl, pgri m di nyl, pyridizinyl,
groups s .%?PJFWF%“CPFI? A, oxazol yl, furanyl, thiophenyl,
[66&4i‘ Z?}m}i&?lkén 178% Qs hereih, ahdig#&d alunsitfawdziait ybt aromatic,
qui nol'T nyl, pyrrolyl, pyrazolyl, benz[Db] h{ ogﬂen |, o
hydrocarbsweing holingatllsast epei catbeoicpibpn doghle h%éaﬁmtﬂa ke ig@;&?F contain
i soi ndolyl, and 5,6, 7. 8-t r.Qi | ROl A8t RERAL
from 419 FehS CEEPHEDRCRBPERT  Ta PR CRbR MRk ARl
ehiiehecoasmldsar bohydryl " heteroaryl, alkyl, and
cyclohexga?bo ygériyI gfriig as_defined abovg(iy angqytr 551 poi nt  of
(6053 P thsrierniss (eysloahDalkly | “(geloalkyBemptwgiD; gf}"g‘up
« espect bvel y. r i Gy 1S il Rd f&Sdefified above,
(CYCIOaBSYf) f%éﬁ%é‘?%ﬁ%ﬂa%%@%é’?% " Ahd (lsdﬁr olyl) 1
and the p&thibilattadh@REPHs oFihie dlleyloattivhyényb oy alko gty respratiedy-eShege

saturated cyclic group containi.ng fro t
s e oS BHISD SRR LA By A g, e

rin nms bei ng carbon. Heterocycl oal kyl groups have
CYCIOPG?WIS%%}@{}?O about 8 ring atons, and nore typically have

0056V 15 thenteitns ‘Heyolpaditeoyialloiandsi(@slosikendicarnobydy b Ahdsims
cycloalignyl. Syl B %%%f%g bé&éﬁ&b% RhRE AT ¥ BoinfRtRRA e on the
alkyl or F%w%&ﬁ 1Mo Sk PTHEBY tcf inclnad exantpbesuelt & ni zed.

he term "heter oca/cl i ¢ group” indicates a 5-6
cyclobuteayinetied, cyelpbexendiethyhend aydlghexylpoRedi-at ed, or

r i ¢ ring.containi b QB
BRI S o800y s
hydrocagtgdnrﬁo@ Haging e speckfiddnuimiebof eabdyi atgrs, isebstiatted witle 4 or more

haloger@yc;;‘ilsle %Lé%ﬂl};{]pig&lg gg}gg@ggz{llo%gﬁlg?%i:@g{] %[o%g %tigglts;\%ggnples of
haloalkyl jfiyde> pﬁ%@%@ﬁﬁﬁ% b A NomBthy 2 A 1uSrdkidhyg Onflasokthg, al

eroat ons | ndependently chosen WO
penta_ﬂa%zm9ﬂ4308 PCT/ US2006/ 029302 14 from N, O, and S in

each ring of the two ri system e t |
v Al ikeng oL i D Bdlidled fropen an
ox enib%iﬁ Qendant group at any heteroatom or carbon atom
YESORSE™ results in a stable structure. Wien indi cat ed
{0059 h e slbv o/ tHal apen’] asgsedlemsein refers thBrerpsehigrg, hyamo, or iodo.
substituted on carbon or on a nitrogen atomif the
resulting conpound is stable. A nitrogen atom




in the heterocycle may optionally be quaternized. It

is preferred that the total nunber of heteroatons in
wa@2dveersocycl i c groups is not nore than 4 and POEUS100€029302

total nunmber of S and O atons in a heterocyclic group

is not nore than 2, nore preferably not nore than 1.

Exanpl es of heterocyclic groups include, pyridyl,

i ndolyl, pyrimdinyl, pysidizinyl, pyrazinyl,

i m dazolyl, oxazolyl, furanyl, thiophenyl, thiazolyl,

triazolyl, tetrazolyl, isoxazolyl, quinolinyl,

189607 AUsMlsed hdhin @RReYdarylD @ldzdak b RiaBle B iy ¥-membered monocyclic or 7-

i soqui nol i nyl, quinazolinyl, qqinoxalinyl, LhLen%l )
to 10- membenad bicy¢lic hegirprygkiofingwhigh contains at Jeast 1 aromatic ring that contains

5,6, 7, 8tetrah 0l ' ' i ali . e
s S L R B, s, it
atoms b&lE E@bérli Wiien thenstpihainibey bf S mido@ a@nisriy kthe heteperyldjronpl exceeds 1,

and pyrrolidinyl. [0064] Addjtional a
these hopraenianbaye PP Cadiiceiide onelotes, iR ATolsed FgL D fgpgof S and O
i ! h Bd@lid g4 } 51612784 Wat the total numb
s RIS RELT Ko QAN g 2t il ol o il o
of S and® nIRisIn #e! heteroatylpyalmpos betnmaord ittomi InyA nitrogertdteman ¢ heteroaryl
t hi adi azolyl, trjazolyl,.tetrazo
group SR PGB P EIZEA i BT BN hetPeapi ey iy be frthr
substituRRARN I oHI 0P Yibn-c &bBRN Aol B grofy. BB kistitubieh aray include fusion to
carbol i nyl, isochromanyl, chromanonyl, chromanyl,

a 5 to Tietmtmteddeoraotpichogiony that priisnaliosaniays 1 or 2 heteroatoms
. i,sopbenzotetra r of nyl . | tahr i -
ncerrp RGB! S 30 Ky 7 SRERAE oo S
group. Eﬁﬁﬁﬂbf@ﬂ}%&yé&gfgw@:@ )i‘rlicludétﬁm ateatot lﬁimyudari] o, jédyy incllolyl,

urin , enzod] 0xo , razl , noxaz [ .
pyﬁmidgryérpy{)'/iﬁiiz@y}, ﬁyqagmgl, Hf’éﬁwln%a:mlﬁlg ﬁgm)ﬁn tglfgﬁ%ﬂyi, rtjl}iaZolyl, triazolyl,
tetrazolgllf,%g%ggr}é [gkzﬂfoﬂ}{h' ?ylniﬂﬂlfi@é%m,%ﬁé[}ﬂmiophenyl, isoquinolinyl,

I’ soxaz nzi'soxazi hyl, bénzoxazinyl,
quinazolinkly guiinbentiagls thidnyh 2soindolyl, ané 66658 tedmalrydroisoquinoline.
benzot hj opyrapnyl, co rinyl ..l soco I, ”
RE e o hspap T o iR RBR B gt sl
and cargél'ﬁ/}ﬁgﬂ QUL O AABN Ve, ah Y H6Bt SOAENRNENk BUHthe alkyl or carbohydryl
di hydr ocoumari nyl, ~di hydroi socounari nyl _
group réspoctivellyl Thise yrms behuiediidxexayples pepwrisinehylribipphenylmethyl, and
rrolyl N-oxide, pyriridinyl N oxide, pyridazinyl
Q”m”h&ﬁd%&ﬂe pyrazi nyl N-oxide, quinolinyl N oxide,
roube] Yhe fdrm OKdtel8cycldaliai’t idticatth Oxdneiated cgcdigigroupl ephtaining from 1
ox1 de, qui nazolinyl N oxide quanxalin¥I hgoxid ,
to aboup B hbtetoatomschogen dsony®, O; @ﬁdoﬁamﬂwmmn&a TH¢, Aty <ra§fr°n-
N-oxj, d 0xazol yl i.de, ' i have from 5 to 7
setero iy Crms P ol SRR 8 il ARG Yo Bor 8l bave fiom s o
ring atdhsO Hxeipleb enEdtafochaaaliyl ghupsindede mpypholibyl) piperasinyepiperidinyl,

oxadi azol yl N-oxide, t iadiagégég N—oxide,.tehr zol¥l ed
and pymelisid eTouin 2 070eg8 isDRSIPeRICl9aSTbEPERE Y Shtios!Ly be quatcmized.

' R LS 1Rt 8O kRnBB%E 3MHated, partiall
@S&ég?gél e.Eﬁéggg?ﬁégﬂﬁsed herein "Active agghtsR arg
unsatwrefRdp@ ardsatichily coataminghzond de alvdut 4 hetgroatomsychosea fjpm N, O, and S,
) maybe used to, treat, a patjent suffering.froma, disease
with regRINRE RIS PP HAYOH A5 Kmespesthic dici ﬁ‘ﬁ""ydv PytEAy
unsatuffed V& Hroh R Hefb%&#/ne fin@ sybtepeesntniting 61084k 1 heteroafon@in the two ring
patient , or thaf may be used to "enhance the
systemehavenfiostil; @adndfcanidwonipinifg un taabow dristauentems indemspfiently chosen
"Phar maceuti cal conpositions" are conpositions
conprising at |east one active agent, such as a

compound or salt of Formula | or Fornula Il, and at
| east one ot her substance,



such as a carrier, excipient, or diluent.
Phar maceuti cal conpositions neet the U S. FDA s GW

w@ gmoai4sasiuf act uri ng practice) standards for hp@BOSTNG029302
non- human drugs. [0067] "Salts" of the conpounds of
t he present invention include inorganic and organic
acid and base addition salts. The salts of the present
conpounds can be synthegi zed froma parent conpound
that contains a basic or acidic noiety by conventiona
chen1ca| nmet hods. Cenerally, such salts can be

from N, (a5 %ackfym{ghecﬁ‘fﬁé 100 rie8§st8f! UnlRs MMeisdi@idsted, the

’ do stol chionetric anount of the
heterocyclip }i’ih@ ma;&teaﬁmsé to isupindag gimp aCany hetproaiem Rr ﬁ@rb%%%éhat

b h
et mlasagors S SRR e BT g o Dher ot 00

substituteit N GRICABR bh b Gitr3ER BBk 1@ thelrBilidigRionPLIAL ie saabled A JSUogﬁn atom
reactions are ty Elcally carried out in é@ter orbln
in the het@rogm‘le may splioneHy be auat¢raizad. nkt s nyeferred thatae fqfp} number o

heteroatoggép gtahg e}/ocga}%ggﬁ%} l’sl%) ot n{"%g fdn I4 ah& itfat ﬁl%r’wtaleﬂMer of Sand O

I Sopropanol, or acetonitrile are

atoms in Brh%fe%cﬁl&ﬂ) HiEis Qoﬂhalfétthﬁﬁb n€ore ﬁafdrablyoﬁottdm‘e praededxamples of
npounds %urther i ncl ude solvq18 the co 0“@%%011

heterocydmcgrmpsméu%mm:{h dndokyl; Ryrimp il Py QI Y R EHY AP0

oxazolylc% gr lsﬁm \Nﬁ@f ‘Ehf‘azo lyﬂ%%}:yl QQHZM@'I idR 821, dulifoliys 9&1@6191;1

e parent conpound is nodified ¥
pyrazolymkﬂlﬂglﬂﬁﬁlbhehﬁxiwqmmlmyb quinazndingla eigoxalingk Geenyl, Apgndolyl,

it 00508 R WA R SER i it
pyrrolyl,%z@? %yfrbl‘f yl}’maﬁ)ﬁglﬁl{ﬁ m1&r§ﬁh{}ﬂ,§31pdﬂﬂhiy¢land byldrolahleyl not

mmneral or ~ organic _acid salts o&
[0@s] dmelmcmabdxamslea hetarosycligiekapr instudgy Ry Aveol

=t Exrr T A

ts i nclude
benzoisdxd%] W&Bé&ﬁ&bxm@@ BxddagoByl, Sﬂlhdﬁzcﬂyldtﬂahdqu tettazalylar y

| f th d f
T e 5L CORR TSP, i)
carbohnylg W%Hgg‘%hﬁ’s WG %ﬂ i %%am rleﬂr%ﬂfbls%ﬁhlﬂol%ﬁjl t1§01ndohnyl

er \) rom- norgani c acid such
isobenzW¥ A BRIfGEhYE, isdhepzodirabpdrothisyl, fsobérzothsanlyt, ng@xazolyl

h t d. th
pmdop&ﬁéﬁr&:'z&m%@%' SR DREr e R R P begpdioxolyl,
tnazmy Z(ogéz%%ﬁ h@ﬁgﬁugﬁ%?l ?%%%&92 berkB AR, ciﬁm‘a,zo;s;ummym c,

t ear alic, tartaric, citr 1
1m1dazoﬂﬁ§z‘bﬂ3b} dihydpetenzisoxaminlye bwlsohmsé,m%z@yl d1hydrobenz1soth1azmy

bemopggl&n,?/l{;ggqeﬁltglgﬁyr I1 ucté)ﬁpr?ﬁ%?ﬁl;l 1?%0%81'&10 a;ggclth%%%{ £ tetPRS%biEnolinyl,

rz ol C,
dlhydrog b mﬁ;ﬂ&dﬁ%ﬁ%ﬁﬂ&ﬂy@,mncydramqhanﬁﬁwyt @mydroceumml

onlc oxal i ¢, "i sethionic, Cgé Xéﬁéﬁﬁ 4
d1hydrovsbemmamnyls 1s©m419hmqmdl berzodioganyl, heg@cg(%qhng PP -oxide,
iR P s A S TR g
oxide, 19@6TH§pN,ox1d§ai§6fﬁihwlﬁN-oxﬁe itk Bol{rdBEYxidd, QigxalifkleN toide:

rodrugs" 1 ncludes any conmpounds .that b 3
phthalawyﬂ;iﬁ)-@i’mls, ipfidazpiyl Nefpede ww?yiwﬂ & PRl Rorde, thinzolyl N
bj ec 3 AN b&ideRaSESd201yPN-oxide,
OXMe’gﬁgg%B’gﬁFﬁg’héx ]ﬁ%gxb pro ugsglnc ude, but are
yrrolyFNonhdenbian(Ezblgl N&ﬁ(&ieaﬂﬁadlefzol'ymt'@“@" thtigeelylddosidand
|i ke derivatives of functional groups (such as al coho
or am ne groups) in the conpounds of




Formula | and Formula Il. [0070] The term
“"therapeutically effective anount” of a conpound of
wWo hiog/oi430ent i on  neans an anmount effective, WhROT/US2006/029302
adm nistered to a human or non-human patient, to
provide a therapeutic benefit such as an anelioration
of synptons, e.g., an anount effective to decrease
the synptons of a microfal infection, and or an
anmount sufficient to reduce the synptons of a
bacterial, fungal, or protozoal infection. In certain
benzothiSpyr&HIBI RS SnPoadAAdthiopyras S{efioR@ef rom a  m crobi al
iI'nfection may not present synptons of being infected...
[0060% As us¢ibireagio (Active agpntet 4re seppeunds gt have @garglae%ﬁ%}dﬁ’?&ty’
LS also.an a t Ff el ent.. g Lok d feant
o5 may gy ka8 3 VR e UL o Lok e B oS P
prophylagficallly &6 PRy €a Mesdhsetiof adiseisedi esnditmi instpatidne , or that may be used to
m croorganismin the patient's bl ood, serum other
enhance fisqihpgmaceticabactiyity pf QRer&emPePIS nvent i on al so
[o uﬁﬁ%ﬂé&uﬁQaﬁBﬁE%ﬁ%” e cE&E)UHli&lslcoﬁ@ﬁsiﬁg hiehsBohd active
I'n prophylactic theraplies. In the context of
agent, suoh @phybmapdind oo salpofReemulatl iov Eomnmdallrandtat keast one other substance,

"t herapeutical ly effective unt" i.s an_a ,
such as PR cpetent ol gr FhemvrytaacrpactfeRdnfy BTl Foas avp
(g00d mBH iBrin prhcieePtarepial F@Gutiadl ofndH-Bida gagd. sm
Infection. A significant reduction is_ any detectable )
[ARG7At Seles”off dhrepomphandsiof thetaeseattipveatipy inckidg organigAnd organic

i e, TR AL Lt LS| L0, b B

parent cShBRinllitEa 6@ 2Bkl 6 Basks orSicidikembiesy by dopséntiontl ehemijsakmethods,
ANTI M CROBI AL COMPOUNDS [ 0071] For the tEurposes f ™
Generallyhsush geltsupee e prepiied Py raagiipegeeragifiarm ey Bere campaymds with a

chi \ 30K hidrokil§ caosate,
soichio g Al T R e ¢ oAy <SRbRate,
bicarborgatd, bithy like), urbyureactm fice basedbims of these compounds with a stoichiometric
i soxazol o[ 5, 4-b] quj nol i. ne- 3, 4- di.one en. Al .= oxygen) .
amount gf Pl SRIPR ot S TR ESOT  HEiGH DG e HOas i B P
solvent, tog ixp?ﬁﬁéth&%%ﬂi@ 0l Gehdiflly, hbeYGleofs fbdig LY stherTethhedceat,
the Tetters A B and Crefer to the specifi

C
ethanol, Ssoprqpanoiger stemniriBeraprefeirod Whetanyacticablenbais afithggesgat

shown belqw, 5,0.0 5.0 O R3 4 | Bj C, N2
compougn i ipflile G168 95 comoundafd gbing oStppmaSaltl B o
0610 PRHnfacOuRAly keEpmbla sBis” Rtk idbedhtiaboofihé disclosed

i nvention al so includes conpounds of Fornula I _and
compoupdy whergin|the m@tpp@p@ﬁﬁﬂﬁﬁ)@é@eﬂ &% any_mg non-toxic acid or base salts

thereof, and further refers to pharmaceutically acceptable solvates of such compounds and such

salts. Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or
organic acid salts of basic residues such as amines; alkali or organic salts of acidic residues such
as carboxylic acids; and the like. The pharmaceutically acceptable salts include the conventional
non-toxic salts and the quaternary ammonium salts of the parent compound formed, for example,
from non-toxic inorganic or organic acids. For example, conventional non-toxic acid salts
include those derived from inorganic acids such as hydrochloric, hydrobromic, sulfuric, sulfamic,

phosphoric, nitric and the like; and the salts prepared from organic acids such as acetic,



acceptable salts thereof, in which the 8-position of
the tricyclic structure is not required to be an
w@reaTai43e8 car bon at om substituted with a net hoRgT/UB2006/029302
is AB. RBOOREO0OC RB R R NRR/N 7 Aa NR7 8 N
RO RO Formula | Formula Il [0073] Wthin Formula I
and Fornmula Il, A8 is a nitrogen atomor CR8 and R8 is
hydr ogen, hal ogen, hydroxy, am no, cyano, nitro, or
NHNH2, or R8 is Cl-C4al kyl, Cl-C4al koxy, nono- or
di - (Cl- G4al kyl )am no, nono-, di-, or tri-Cl-C4
propioni@) da¥ditiK dﬁl?@dli@{slteari@?la@ﬁ@hféﬁ@ @ttaric CitricCabibid, paheir, maleic,
A - C2hal 0al kyl , or Cl1-C2hal oal koxy; each_of lch.is..
hydroxymalsirt, Phemylagetig, ghytamie.degzoie galicyhe, wesylic, iewéﬂéplé?%@&a F‘iﬂfﬁmlwr 2-
chosern. from . alj = : ioni
scctonygy S I pan e ety HlfinelI R0 AA Uhane tuirbrhe Sl Wibionic,
HOOC-@H§;1eCbal iidrahiin®-4, Adltke Lileiasts dfaddftiokal swithizle saltsaway b

are preferred conpounds of Formula I, and Earnula |1 in
found, evghiie Rermingron satgrapeeu el iSeiences YBk S Mf“’q@l?ﬁ‘s%{‘% QQFIB%“Y’

nFO | d/or Formula I'l" includes conpounds of
Easmn’&%féfuq:iggggggﬂd Forrmula B. [0074] The variables Al, As

[806b]Rhett@nRrodmgs) indhedes efiy erintrioonds titibsbometdnaneunds of |

Forum MBS BURF G5 509 R0 P ok S PR BRGNS ispsegs of e

prodrug Exdnfitbdotiprodrdss GRahdes Bird are St 1iafirtk Ky Ayttate(fofinate and benzoate and
Crcycl oal kyl ) Co- C4car bohydryl , ) )
like deriy@iveS o frmcideriak groypy @gclm@g:pg@w aryjie groups) in the compounds of

(aryl) C0- ar bohydryl, or

Fonnula(]?f‘}é(%’%}ﬂgj:gcycl oal kyl ) Co- C4car bohydryl, each of which
087G Uttt tednd tiRetapdiitibal §r dffectbvesiniagini"tof @ cbmpournace tiem temtion
chosen from hal ogen,  hydr oxya, am no, cyano j

means agiaORBY SEPL OO RN ERe- L. RSSHA g APyt patient, & provide a

therape\g%:b%glﬁlksgélf]ﬂo é}%o%ﬁya!aié_ﬁ%%glbﬂ ;G/F%iﬁﬁ%c?ng’ 'ﬁ%l%lol I’ﬁﬂﬁ%ﬂbﬂfécﬁve to decrease

the sympfrsoDh RliCobial BEOLNREARDI an arBfi@t ) IFFEHRO Ie,du’cQ tecymptogss of a
- (C=ONR1IOCR1L,. -NRIO(CCOR I, -NRIOCO.RI| . .
bacteria, R EglOF PN OHOT I GEAAAS KU LRDSES A NGHTD g from o
icrobiz i6h may not pRREREBeiny HFENRI Ol o thétsheutically effective
mlcmbl? ﬁ%%?é%Z%%&%ﬁ%g R11, elgﬁd R12 are i’and.ef)b:ﬁc}%anty 'y
amounthof d cogpoyndGy alGsan kybynt swffigiey to peavantRISEENifleanNCTEAY Ky |

iR b ch Ol o S Bk v,
microoxfg“bﬁis}ﬁ%h belpatibdt RMadoR, se@s otid bahilyefluids os tisits. t THedventiomalso

to 3 substituents i ndegendent y chosen, from
includesndingyeamponndy Qf)@p,rmglﬁqugc,l @ryg%l,l 1rhpqop]@,llac(tjf _ﬂ@xgpg\so)@:che context

of propg}ganc?i_c of Bgevgﬁtétge't%@ﬁéx L aﬁl},ﬁgeutﬁgﬂy effective amount” is an amount

sufficient to significantly decrease the treated animal’s risk of contracting a microorganism

infection. A significant reduction is any detectable negative change that is statistically
significant, for example statistical significance can be measured in a standard parametric test of

statistical significance such as Student’s T-test, where p < 0.05.

ANTIMICROBIAL COMPOUNDS

[0071] For the purposes of this document, the following numbering system will apply to



C2hal oal kyl , and d - C2hal oal koxy. [0078] R5 is
hydr ogen, hal ogen, hydroxy, am no, cyano, nitro, or
wORNABI4308 R5 is Cl- C4al kyl, Cl-C4al koxy, nODNBET/VE2006/029302
i -(Cl-A4al kyl)am no, nono-, di- or tri-Cl-C4
al kyl hydrazi nyl, C2-C4al kanoyl, Cl-C4al kyl ester,
Cl- C2hal oal kyl , or d -C2hal oal koxy; each of which is
substituted with O to B7substituents independently
chosen from hydroxy, am no, hal ogen, oxo, Cl-C4al koxy,
Cl1- C2hal oal kyl , Ci1-C2hal oal koxy, and nono- and
the cored DHQhotFﬁéﬁﬂWJ%?[hiﬂiﬁoliﬂdDIllalonRG(vﬂﬁn M Fogﬂafur) stalcogeror core 9H-

h am no, Cl- C4al ky ,ClC4 OoXy,, nonag-
isoxazolgls, ﬁblq(l@ll@s‘aéﬂr@mea&ﬂh% AL %@érae@ gll itibers 1 through 9
Q‘Pﬁﬂn v e letters A, B and C refer
refor sp fﬁﬁ%r oc;c/)i%lg F‘g t%g%czcﬁlgc@ oal kgxr%ﬁr&g ?%u IF)J each
to the spetiific RixH{(EggAA hn)d B) o1 finge (nieg 63 nembieriihgsdis sgovn belowy 2
addi tional ri ale) het er oat ons i ndependepf |y ch,gsen from
N, 0, andsS, ach  which heterocycl aI kyI or?
RS gr oup i s subs M Bh at | east
§ Substitutg the Q@ ar*nl, or nore
of (i) 7&8 ~0081] O, Rv7 e~nj Frogen- | i nked
Cl- C4al kygam bo su%stltut ed with a 5 ¢f 6-nenbered
heteroaryl grqup having 1 or 2 heteroafons
i ndependently chosen fromN, 0, and S, or substituted
with a heterocycl oal kyl group or heter ocycl oaI kenyl

S ion & 5 WorimgoieBied Folpdingt PRAETERECR: forodindabgre the

inventich! 258 Mclfles ARthpounddash FeimuliO1 2 7F QAARO & and the pharmaceut1cally
PCT/ US2006/ 029302 19 which heteroaryl,

acceptalfle saltsabsreofo i Wyich ths 8-pesitéanaefyiht By RETRICGFOI PO} Equired to be an
titute substituents
aromatig ﬁ%@%‘éﬁa‘nﬁ{q‘i’s\@ﬂw %‘25% f“;‘“‘ E”ir%{‘[t% %) Tand (iii). [0082]

O, R is &snlorog@n | i nked heterocycl oalRgyl Oor Fs

heterocaé I nyI group, each of wmrgh has*4 tp 8
ring menb rs| clygdirgg 0, 1, or 2 addi {7 ofjal ||
het er og¢ dently chosen fr A ‘S,

whi ch hét erScyF;I oal kyl or heterocycl oal kenyl '9r oups

forms part of & bi cyclic systemwith a 3- to

8 menber ed gank@cyclic or heterocyclic rilogmula If used
s iro orientation, and is substituted vvlth 0, or,

Wathin Besmpla Jand Eormidle JeAdisiifogen sl of CBpnd Bs | is "

hydrogeéx*%ll% ?Q}%écg)%}] luQurnrob § InFtFBZT —ﬁlélg?-f é)r RgR% C1-C4a1kyl C;-Cjalkoxy,

mono- ¢ &cheﬁhﬂkyl)akﬁﬂb hener, d(}y«i;d tﬁalll-@J al@ylh:yﬂgazmbé\,\,@m@aﬂqanqylfﬂl-
It1Lona

Canlky g ORI vk g8 Eéﬁé '§°Xé/h?.?§ HffVPlfgrﬁ‘f\F“bém“%ﬂ & g3,

b
substm@flt's %%gerﬁﬁlgcp %g@#%ﬁ Iﬁg&gﬁ algﬁﬁr% %ﬁlgfjn bkd] Q{E CMkaay e

ene
czhalo@m o aCihakalkbxy, ané mosbi andide€1¥Gellylamitics éféms emp@méa pf Formula

s b B i b LSRR AL 46k, e,

methoxpy Ak Q3N Gecdsieml ¥ imula RAAIAGTorfdia K \thcludes l@@mpélﬁ@s of Formula A
-(Cl-C2) al kyl am no, and -CH2CH2F, (ii) is chosen

andFoxﬁmxmeoxo cyano, C3-C6al kyl, C2-Céal kenyl

%7%?‘15 yar%i{)les S‘\%lAg;C,:G a& Komg%y the definitions which follow.

[0075] Ay is S, O, SO, or SO,.




C4al kyl , nono- and di - (C3-C6al kyl ) (Co- C4al kyl ) am no,

di - (C1- 4al kyl ) am noCl- C4al kyl, nono- and
walzeoaloksgbam no( branched C2- C4al kyl), PCT/US2006/029302

(C3- Crcycl oal kyl am no) C1- C4al kyl, d - C2hal oal kyl

ot her than - CH2CH2F, C1-C2hal oal koxy,

(C3-Crcycl oal kyl ) Co- CAcar bohydryl, (C3-

C7cycl oal kyl ) Co- C4car bohgdryl - O,

(C4- Crcycl oal kenyl ) Co- CAcar bohydryl, (aryl) Co-

C6car bohydryl, (aryl) Cl-C4al koxy,

[06751 %h@hﬁﬁ@geﬁcéml ikgl L@ﬂkﬂ%@cmtwr h-Cealkynyl, (Cs-

(h t Co- Co6car bohydryl oth
C7cycloqj]yyel)(§mr-(g4acr yryl, @]}C(%mo(p@?qun%bgg i y(%(hgarylyg S—&;car oﬁydryl

or (Cz—Cq?e?%ro%/% QQE@S?ER@@W%M&&% g%@uﬁmted vgflbg) lt\cl) |_|52 substituents

mdepende(n@S’-cEA@h Ik K Sg=h) YR Gimifid,adykayd, hitro, C1 C4a1kyl C-Calkoxy, C;-
Cohaloaliyh . qzﬁlggglk% o maémg;_dbfgigaalky%a%lm% b RRLST O R E alicyithio,

—NORloN&W%'\%R]@(:&Q{%I’ Caal kyl) t&gw 5 )ﬁgﬁmz,

~(C=0)NR {eORGH aNR5(§-MRIRa{, ¥R)o(C10) B4 a -RRh  NROIR=R):20- R12,

{5688 S Ry s o

“NR ;,SOSES +Wihad K Oﬁﬁl are(isfepEitRhiY hydrSizes) ORClky), or aryl, and Ry3
10 {% CAal k%éf) SEd: Al ) SO RRLORLT. and WO
s CL-CEIOIA308 BT, US2006) 099303 55

R
Ci- C@]k}‘dSL@ﬂégﬁt@f@cK wf wlhi(:El%l;ﬁlﬁﬁgﬂedéghtlh%(d tl)) G@umm:ldnysl independently chosen
RN R T TR DTN ot T
Czhaloam%gggggg%%@{gpt and each of (iii) is substituted

uents independently chosen from
foa7®pRNis higshobpea fialogem, hypdroxy amano, cyamb,rrotro,@x oNHNJ&o pr Rs is Ci-

C4a1ky1(§p@4gélﬁq2<§ixyocr?qa:&>¥<yi%r%ﬁ@§l kenyl pno-, d1 oatnk()f n& alkylhydrazinyl,

FECB@ gt&l fﬁ&ﬁkﬁ chqf(y aloalkoxy; each of which is substituted
Cr C“al%@ Crey c4 02 ek yI Y CoZCaal Koxy, ézh v

with 0 t@Bcsybdtﬂ:@nWhﬁ@en@gﬂy klydsemfrom, hydroxy, amino, halogen, oxo, C;-Cyalkoxy,

CrCh gl Pyt gt A bR Moy
I8 P, i s, M oy e
or di- (Gn@mldiyl)@mmmuﬂﬁﬁé&o[ %@R}m %@@Ruogy 1G] - Cgfal kyl , d

GRS Do BB A SR gy TR oo

which Had 4G4 8 iy hesiters, incldfazal 0al kjditiond riGg hGetvatoomlikdspyndently
each of which is substitute th%ﬁoSSLiE tuents
chosen RN, gocting SR ielsen b pr ot SR b RRD i

SubStltuQéPWItﬁ:&t lgéﬂ)llﬁe?%)f&@ aﬁ??ﬁ%h@s%luhé’d w1tﬁ;b o@ Qﬁ;‘hﬁ&% Jﬁ((ﬁ)énd Q!

am no

@1}8@ ﬂr,k}%l isa @mgéﬂ-hykﬂddaF@yilky@onmwusyﬂutedmlﬂm%gw -membered
h of Wh bsti.tyted th Ot t t
heteroafy} fggﬁém@ﬁ'ﬁl 83}5@&%@?%&5@3&1%?3& Ch%% Podyt G B S
substi Qﬂefcfc%loal%rﬂulgy il C)]l_ daite 2 éﬂéﬁp, each of which has 4 to 8

eny oXYy,
ring members mcludlng 1 or 2 ring heteroatoms independently chosen from N, O, and S, each of




Crcycl oal kyl ) Co- C4al kyl, (C3-Crcycl oal kyl ) Co- C4al koxy,
nmono- and di - (Cl- C4al kyl )am no, O - C2hal oal kyl
w@heoZ@hshoal koxy, and C2- C4al kanoyl . [0089] TheCT/US2006/029302
i nvention further provides conpounds and salts of
Formula | and Formula Il in which the variables (e.g.
Al, R2, R3, R4, etc.) carry definitions other than
t hose set forth above. 19Enbodi ments in which one or
nore of the follow ng conditions is nmet are included
in the invention: The Al variable [0090] (1) Al is S
; N e SMrbSycRhlkkry B ib bubstintbdRattn@ibml dnvmore
Wh“’hhetgf‘%rylﬁ}%:{%géggﬁlkgre e 2007%%08 PCT/ US2006/ 029302

substituer?d indBpdhdentichosed-frars (1), (NS \ | | N R7 A8 N S R7
RO F : ¢
QR or B et ek U b RERp it ot coch o

which haé ﬂ]% Qﬁﬁg nféﬁ'[b@fsnmclu%g@ 0 dRE aﬁﬂﬂenﬂmn@&elerdatqmmdmndenﬂy
N R7 A8 NS ko Q R0 ForiLa v EOraula, Mot
chosen ﬁpmd!m a@gﬁ Nhlqhélemzyclealbyl oF BREOGHIR e S8R Bt
Formul.a Vi é%_ R%sc of 0
bicyclic Séstelag)v %ﬁ% tﬁ%nﬁfﬁaéréq\gaﬁ&go @&ﬁ! (qu%%roR Gl ng & o\ %ﬁg?
onentatlo‘x\S aﬂRl. 1I§| s@sualt&bwm Dar Vbr forersubstitidnty mflmg%nﬂy ghosgp frpm (1), (i),

. nFounds and salgé f Formula | X and X are
and(lll),vﬂv@mu%uw ilfuro[RECHYFOREYE- 011 RS NR2 R6 \ | | N

[0083] Or, Ry is a nitrogen-linked heterocycloalkyl group, having 5 to 8 ring members,
including 0, 1 or 2 additional ring heteroatoms independently chosen from N, O, and S, and
bridged with a methylene or ethylene bridge, with the proviso that when Ry is a 2,5 methylene
bridged piperazine it is substituted with at least one group (if) or (iii).

[0084] Where:

(i) is chosen from halogen, hydroxy, amino, nitro, Ci-Caalkyl, hydroxyC;-Coalkyl,
aminoC;-Cpalkyl, mono- and di~(C,-Cy)alkylamino, and —CH,CH,F,

(ii) is chosen from oxo, cyano, C,-Cgalkyl, Cp-Cealkenyl, C,-Cesalkynyl, (C,-Cealkoxy)Co-
Csalkyl, mono- and di-(C3—Céalkyl)(CO-C4a1kyl)amino, di—(C1—C4a1ky1)aminoC1—C4alkyl, mono-
and di-alkylamino(branched C,-Caalkyl), (C5-Crcycloalkylamino)C;-Caalkyl, C:-Cshaloalkyl
other than -CH,CH,F, C;-Cohaloalkoxy, (C5-Creycloalkyl)Co-Cacarbohydryl, (Cs-
Crcycloalkyl)Co-Cacarbohydryl-O-, (C4-Creycloalkenyl)Co-Cycarbohydryl, (aryl)Co-
Cecarbohydryl, (aryl)Ci-Caalkoxy, (Cz-C6heterocycloalkyl)Co-C4carbohydryl, (heteroaryl)Co-
Cgcarbohydryl other than unsubstituted pyrimidin-2-yl, C;-Cealkylthio, =NRjo, -(Co-
Calkyl)(C=0)R 1, -(Co-C4alkyl)O(C=O)R 10, ~(Co-C4alkyl)(C=O)NR0R11, -(Co-
C,alkyl)O(C=0)NH,, ~(Co-C4alkyl)O(C=0)NR10(Ci-Caalkyl), ~(Co-Calkyl)(C=0)OR 0, -(Co-
Caalkyl)NR 1o(C=O)Ry; other than ~N(CH,CH;)(C=0O)CFs, ~(Co-Caalkyl)NR 1o(C=0)OR; other
than -NH(C=0)OC;-Csalkyl), -(Co-Caalkyl)NR 1o(C=O)NRi1R12, -(Co-Caalkyl)NR 1o(C=0)(C:1-
Caallyl)NR 13(C=0)0-Ryz, ~(Co-Caalky)NR1o(C=8)NR1 R 12, ~(Co-C4alkyl)NR 1o0NR11R 12, -(Co-
Caalkyl)N=NR;3, -(Co-Csalkyl)SOsR 0, (Co-Caalkyl)(S=O)OR 10, -(Co-Caalky)SO2R 13, ~(Co-
Caalkyl)SO,NR R 11, and



R~ A NOR7 A NO Rg RO Fornmula I X Formula X The
R2 vari abl e (conpounds and salts of Fornula 1): [0094]

wQ 207824308 hydrogen, or R2 is Cl-C6al kyl or PCT/US2006/029302
(C3- Crcycl oal kyl ) Co- C4al kyl , each of which is
substituted with at | east one substituent chosen from
hydr oxy, am no, -COON, WO 2007/014308
PCT/ US2006/ 029302 22 - (26=O) NR10OR11, and - CONH2, and
IS substituted with O to 3 substituents independently
chosen from hal ogen, hydroxy, am no, cyano, nitro,

-(Co-C,allRR ,;SORERandC - CAal kyl, Cl- CAal koxy,
Cl- C2hal oal kyl, Ci- C2ha|oa|koxy and nono-
en) isichasea ey | ORmo(CoMRoCB Rl QQm%@»rNRu{S&aB@] whey Rjs Ci-

caton, LGS 1B SORSH G o o
(hetero@lﬁ@@ﬂlaiﬂ@ﬂtowhere eachhofdfi) othérahan cxosnd sya.nbtahé daahi dfl@iii) & t o
3 supstituents |ndependent chose ron1hgloc n

SubStthdfllga(g to %ﬁh%tuﬂ&, g}ﬁ]@penéen P38 m ARG, amino, cyano,

B o R
CialkoglcarGtuast J(h- C7cgrcldﬁﬂey06,‘a-lﬂwmbghyd1yl [(cgg:aqycl(ogykymo -Cgalkoxy, (Cs-
h d .. [,0100] (4 i - k. . _Th .
CroycloptipEat e RORP PEte P RA e GHUT I ety ST
c4a1ky1§im1ﬁ8€d méhalo@kylcé@dgmwalkmr@rcwmaﬂb I( &kt phenyl.

)anlno or nono- or - C1- C4al kyl hydrazi nyl .
ﬂﬁﬁékﬁs@iﬂORgRss hydr ogen, an1no mono- or

B5T Ry P Groid) ARG ok line? byl ks, o iy

L e
h-Cr- GO b B QR G ff‘@l%k?}erg R DN S
each of iliSis gl%spﬁ?fe{d vélﬂhb% ?Zub\é F’Lrﬁe;[)é?ﬂiglﬁi dhddenfonh BydRoxy, ammo

rogen e eterocy or terocycl oal kenyl
halogerg bmmml-@zaﬂdoxmfcl @ﬁlakohlkyhﬁl%halamlla}xyr andgnorerbed &i-Ci-
including 0, 1 or 2 additional ring heteroatons
(hﬂkwﬁﬁﬂgbendently chosen fromN, 0, and S, each of which

heise] RS wat celai¥, (08-Ch8LRARSYC)-0qikR N phekyd Wach &Ff which is
substituted with 0 to 3 substituents independently chosen from halogen, hydroxy, amino, cyano,
nitro, -COOH, -CONH,, C1-Cjalkyl, C,-Csalkenyl, C,-Cjalkynyl, C;-Caalkoxy, (Cs-
Crcycloalkyl)Co-Caalkyl, (Cs-Creycloalkyl)Co-Caalkoxy, mono- and di-(Ci-Cyalkyl)amino, C;-
Cshaloalkyl, C;-Cyhaloalkoxy, and C,-Csalkanoyl.

[0089] The invention further provides compounds and salts of Formula I and Formula II
in which the variables (e.g. Aj, Rz, Rs, Ry, etc.) carry definitions other than those set forth above.
Embodiments in which one or more of the following conditions is met are included in the
invention:

The A; variable
[0090] (1) A, is S; e.g. compounds and salts of Formula Il and Formula IV are included

herein.



substituted wth at |east one group (ii) and is

substituted with O or 1 or nore (i) or (iii); or R7 is
wa@207biggen- | i nked Cl- C4al kyl am no subst it ut edp@i/UB2086/829302

or 6-nmenbered heteroaryl group having 1 or 2

het er oat ons i ndependently chosen fromN, 0, and S, or

substituted with a WO 2007/ 014308 PCT/ US2006/ 029302

23 heterocycl oal kyl group, heterocycl oal kenyl group,

each of which has 4 to 8 ring nenbers, including 1 or

2 ring heteroatons independently chosen fromN, 0, and

S, each ﬁg whi ¢ heteroaryl, heterocygl o:

hete&gcy odll kepyl group is substi tut eg® or 1 or
nor e |t| € hSRI ndependently c \'N),
(ii) R7 is a nitrogen-Iy nked

heteF{bcyé? og‘ kyTQ) or heterocycl oal k&ayl Agr djip, Seach of
whi ch has 4Reto 8 ring nmenbers, including® 1 or 2

addi tional ring heteroatons i ndependen%l%% hﬁgen from

N, 0, aRemslalbrning part of a bicycl %CI% emwth a
3- to 8-nmenbered carbocyclic or heterocyclic ring in
fused or spiro orientation, and is substituted with 0O
[60911 (D)1A,108O; & ghshipoundstand saltey Eoriewla Mandidsnineluded herein:
(i), ? ., and (iii); or R7|san|trogenllnkedR
heter&cyc foapkyl Ogroup having 5 to 8 r R rrti@rs,
inclu 2

with B g hy en% or et hyl ene bri dga7 Sprovi so
t hat when R7ngs & 2,5 nethyl ene bridged plppger ine it
is substituted with at |east one group (ii). Wthin
this defi motanaaVof R7 (i) is chosen frokemaloyen,
hydr oxy, am no, nitro, Cl-C2alkyl, nono- and di- (CI -
C2) al kyl am no, and -CH2CH2F; (ii) is chosen from
P@]& ,IQ C?%hﬁbbun&%n@%hk 8N ¥brml2 V@b ahk Wil lare included
oxy C4al kyl , nono- and
herein. di - (C3- C6al kyl ) ( Co- C4al kyl ) ani no,
i -(Cl-A4al kyl ) am nod - C4al kyl , nono-or Rs

di -al kyl a ched C2- C4al kyl ), Rs O 0o
(C3-C i no) C1- C4al kyl , CRs { ot her
t han - 1NCBral oal koxy, I JIN

( C3- CRsyclfea &ylx - C2al kyl , R Az rlu ,,S\O

(C3- Crcycl oal - C2al koxy,

(C2- Cohet er ocycl oal kyl ) Co- C2al kyl , Coal k t hi o,
NR1o, - ( CoFofdwlh k¥l ) (C=0) R o; and (|||) F@Tmli?o‘éghfrom

-ORD, -(C=ORD, -SO2RD, -SQBRD, -NRLOSO2RD, where RD
is Cl- C4al kyl, (C3-Crcycl oal kyl) Co-C2al kyl
\ C GRA Sl ok Fbrmulany hndX aféﬁablk&éd, herein.

@G@gﬁﬁzgé?%gr% )C%%bgdg)skyl Where each of (ii) aqgl
(iii) ity ed vmthOtoSsubsthgerQs o
i ndeprad sen from hal ogen, IRgdr no
XON-ROOOH, - CONH2, Cl- yI|
) C4al kynyl , Cl1- C4al As N o

(C3-Crcycl oaI,'qkyI ) Co- C2al kyI &

( C3- C7cycl oal Kyl ) Co- C2al kyl ani no, o

(C3-Crcyc SR Co- C4al koxy, nono- and diorfalaX

C4al kyl ) ani no, - C2hal oal kyl , Ci-C2hal oal koxy,
The@?g-v@ﬂzablk@fwwbunc&mdpmgﬂFon[meB] (2) R7T is a

g(l?({?ai;? 1) &Myﬁ?odgeg e(}r 2?50 ¢ h yli ¥>|r ((93{C7|1%18£lﬁ§ly(90|—@4%hé§7ﬁ %Xc!h of

which is substituted with at least one substituent chosen from hydroxy, amino, -COOH,




WD 2007/ 014308 PCT/ US2006/ 029302 24 which has 4- to

8- ring nenbers, including O, 1, or 2 additional ring
whetenosvons | ndependently chosen fromN, 0, POTUSK006/029302

each of which is substituted with at |east one group

(ii) and is substituted with O or 1 or nore of (i)

and (iii). Wthin this definition of R7 (i) is chosen

from hal ogen, hydroxy, gm no, nitro, Cl-C2al kyl, nono-

and di-(Cl- C2)al kyl am no, and -CH2CH2F; (ii) is

chosen from oxo and cyano, C3-C6al kyl, C2-C6al kenyl ,

— | n
«(C 0)1\%0@%% %M@yto o andgg%bﬁgﬁéﬁﬁﬂﬁ?@ %édbstltﬁai%@md@&ﬂde tly

chosen fifim @@mgem ayckyx)), armineo CYano,@itd.k HOOHpRONIh C1-Csalkyl, Ci-Cqalkoxy,

b d C2-
Cr-Conaf Gl A S Ao A APy Ko aming, ond G G iamont
[009r(2) RAR hy@da&2F, d - C2hal oal koxy,
(C3C7cc|oaIkICoC2aIkI (C3-

The Rs v@meiz@(@m@wd (G2 qffdi@ymula I):

S SRR 1y B Ao A U it

0to3 s%&@ﬁbntmlaepen(l@ﬁl@)cﬁ&enfﬁ@]ﬁlwgenﬁmy, arhind QSRR -Gvhkbry,

Is Cl- al ky al C2a| kyl
mono- apé:él-@sﬁe%”é\‘ geipel ‘Sapﬁg(;ffaagaf Wﬁl %) Co- CZaI kyl
e ach of (ii) ot her
[?Rgalﬂ (%2%5 gm"ég%o@%&gﬁﬁ%f (H&F? is substituted
(@028 (B) Roishydwpst.i t uent s i ndependent|y chosen from
h am no, cyano, nitro, oxo, -000H,
ﬂa?@k@r}k %%ﬂ C2- C4al kenyl, C2-C4al kynyl
The&»@h%al koxy, (C3- Crcycloal kyl) Co- C2al kyl ,

- C7cycl oal kyl ) Co- C2al kyl ani no, i
&Ucﬁ): 1s<baﬁ4@gm brdroxn areey Cr-Grefig Caffanlkoxy, mono- or di-(Cy-

cor sl ALY g 0 S 2 oo

jo10%- (ﬁ)‘:‘Rbﬁﬂﬂdrogd:ﬂ, amgen mohtkedii€1-€5)alkykmiad, kyonovurdh C;-C,
has Q or 1 additional nitrogen atons, which 4-, 5-,
alkylhydspzigvlypnber ed nit rogen-1i nked het er ocycl oal kyl is

[’%)E@j;] (nfgrom }M %J&h 0 to 2 substituents independently

and one substituent (ii). Wthin this
The Rs vandabldi ment (i) is chosen from hal ogen, hydroxy, am no,

d Cl C2al i Cl- C2al kyl, d
IO K ey B GRS B oo oyan. . hal kvt
[@%% %gﬁwuord&lw@g&kox)/) Co- C4al kyl , mpno- and

al kyl ) am no,
[@ﬂOQ]CCi)EéaIﬂWrO) am noCl- C4al kyl , nono-or di-

@@(@%HS( ulroﬁoggh ﬁlg)%ﬁ‘%fa#?? 15 1o A1 oal kyl other

The Rhodyiaid2CH2F, Cl1- C2hal oal koxy
[EJCS C7c cl oal kyl ) CO- C2al ky

é‘@ﬂééh 1 SrageyRacaAinksd l}@;o@ggqauw or hegsreqygtpalemyd geoup, each of
stic T 2000028302138, o 20l ARl My

ere eac an OX0 an
chosen Bah N, iQ, uh@f, each of which heterocycloalkyl or heterocycloalkenyl group is

substituted with at least one group (ii) and is substituted with 0 or 1 or more (i) or (iii); or
Ry is a nitrogen-linked C;-Cjalkylamino substituted with a 5 or 6-membered heteroaryl

group having 1 or 2 heteroatoms independently chosen from N, O, and S, or substituted with a



with substituted with O to 3 substituents
i ndependently chosen from hal ogen, hydroxy, am no,
wa@yanmi43exo, - Cl- Cdal kyl, C2-C4al kenyl, C - C4aP&DX$2006/029302
(C3- Crcycl oal kyl ) Co- C2al kyl, (C3
C7cycl oal kyl ) Co- C2al kyl am no, nono- and
i -(Cl-C4al kyl)am no, Cl-C2hal oal kyl, and Cl -
C2hal oal koxy. [0111] (48 R7 is a pyrrolidinyl,
pi peridinyl, piperazinyl, norpholinyl,
thionnrpholinyl or azepanyl group substituted with
heterocyﬂBaﬂég upf Ht?er?ﬁﬁ%ﬂ(ehyl) eré\fif] ezﬁ:ﬁbﬁ't\m}ﬁdht}fad 4% 8 hinf nzmbernse

and (111 Her e and {III) C
includinghyr Z)hng heterpefomsiindepensientdt chogen ﬁqorg Di10%h 0 ’f?‘s§l°1k7

heterom%slteﬁerg%rgfoaikgﬂ Br %efter?)cycP &H(%Bﬁzéi&}ﬂ is %&gﬁg@%% E)#IS §nore

subsutuénf@qg&%mny Yhasbogen (f)y @i dndlidgen, hydr oxy,
trifluoronmethyl, or trjflu

Ryxsba m@gﬁbluﬂ@gh@mcy@m 0§ eteqopycl@e@y]c%ye{@ Ig?qa(;}f Ivghlchshas 4
to 8 rmg m s{. THc ﬁ.ﬁhng lrl)( a)ﬁfhtlgrne@]-m%@deﬁé{on%rm@éﬁeﬂ&nﬂy chosen from N,

0, and Sdfon(n(ﬁh—;@ﬂtaif labligyalic syeehr wiBdaBkipl 8-mnm)h@reql) garbocyclic or heterocyclic
- al kyl anm no bra hed

C4 Lkyl),
ring in 5 OUTATSHIORSH Y ROPERTTEHLN I D oF | RIS FOgHPE o
mdepenc?e#aztzhc; ?ﬁ ﬁgm‘%)t th)oand:kui@*orz substituents i ndependent l'y
r

om am no, hydroxy,
R/G8a @Zm_gem—bakddme)empy@gdkﬂ}group, having 5 to 8 ring members, including 0,

1, or 2 spsiEp G5 puri s oty ARARE AR £y gy Segpd fideed yitho

methyleﬁé’&ré?lllyléﬂeﬂ))‘ﬂdg@ Fifhi tRE pid¥iso YHat ghowR, $1b35 ntaifydehewiritipedone
groupugll) and o tionally substituted with 1 nethyl
piperazine it irsiubgfithted widial ege9ne gIEP&n (ii) is C3- C7cycl oal kyl

ituted or substituted with one am no
gﬂ%g% 6%% ﬂﬁHgﬁ% is C3-C6al kyl substituted with 1

(1§1f§l JABsen!Thosh Baiygenmycﬁ%@y athima) ki, Co€,alkyl, mono- and di-(Cy-
-C7%§?Ioalﬁ%ﬁ)Co C2al kyl am no substituent, or (ii)
Cﬁﬂthgu%% aIkyI)an1noCI C4al kyl , nono- or

(1% C c%%ﬁ fl‘Eﬁﬁ@g&m’ @%@ @cz%@d&é[lkény@ ng(@,@ I%rnyl (C1-Cyalkoxy)Co-

oa m no , each

Calkyl, Sﬁcbmi laﬁdhﬂle((!Dgﬂshlﬂtyl)(QDfCﬂlk@alm?lgWK@a-ﬂ@lkyl)e{ngr_Lq_ql]-C{alﬁgyl [yono-or

diallylmira g gt gl Eﬁ%yg“ (%&Fggloﬂ&g%%}o?%% %%%wam%other

than —C%@ﬁ%lﬂ g%@ﬁalﬁ’ﬁ&kﬁ?@m&%&ﬁﬁﬁ) Coz@aﬁtyi' JCRC&eyclkyl)@o-Cralkoxy,

6 is 0 or

(Cr-Cebstebmtéloalbyli G- Cnu@b&ufésnldcwmneh o8&, fﬁ%ﬁ@wﬁ% 5O)R10; and
(111) is chosen from —ORD, -(C—O)RD, -SOzRD, -SO3RD, -NR10802RD, where RD 18 Cl-

Caalkyl, (Cs-Creycloalkyl)Co-Coalkyl, (C,-Csheterocycloalkyl)Co-Caalkyl, (aryl)Co-Cralkyl, or
(heteroaryl)Co-Cpalkyl. Where each of (i) and (iii) is substituted with 0 to 3 substituents

independently chosen from halogen, hydroxy, amino, cyano, nitro, 0xo,
-COOH, -CONH,, C;-Cyalkyl, C,-Calkenyl, C,-Caalkynyl, C;-Caalkoxy, (Cs-Cqcycloalkyl)Co-
Cyalkyl, (Cs-Cseycloalkyl)Co-Caalkylamino, (C3-Creycloalkyl)Co-Caalkoxy, mono- and di-(Ci-
Cjalkyl)amino, C;-Cohaloalkyl, Ci-Cohaloalkoxy, C,-Cjalkanoyl, and phenyl.

[0109] (2) Ry is a nitrogen-linked heterocycloalkyl or heterocycloalkenyl group, each of



fluoro, nethyl, methoxy, am nonethyl, am noethyl,
trifluoronethyl, and trifluoronethoxy. [0115] (8) R7
wo sooa/oge3eip of forrmula (a) - (e) in which RLS5 PET/OS0€029302
cyano; or R15 is C3-Crcycl oal kyl substituted with 0 or
1 Cl-C2al kyl or am no substituent, or R15 is C3-C6
al kyl, di-(Cl-C4al kyl)am nod - C4al kyl , nono- or
di - al kyl am no(branched @2- C4al kyl), or
(C3- Crcycl oal kyl am no) C1- C4al kyl , each of which is
substituted with 0, 1, or 2 substituents
which Hafdepaneas hiembeﬁpﬁaelndﬁlg Q1 sr2ndditibyal i hetearatbms independently

ép C7cyc| oaI k Co- C2al kyl; or R15 is no- .
chosen §pmMN3).@Bd Pkgac e h@haff Wﬁt}taw Heth 2bfeaskpge goun (Ryand s
Co- C4al kyl ) NCH3(C=O) ORI I,
SubStlmm‘{ﬁlﬁéhcggﬁcﬁw%‘%B@%M(i are(hydrogenyoz Cl- g:4a| 2<yl
Wiﬂﬂxﬁt]hls(c&ﬁnﬁ?)nloﬁRa group of formula (a) - (e) in which
I whi ch t ted .
Bl chpreiiot SR8 onates HemGytEei eI Mo i Cr

cz)alkygﬁug;@ aﬁaka‘ﬁzcg% p- (C1- C4al kyl ) ami nod - Cdal kyl , mono-or
di - al’kyl am no(branched C2- C4al kyl) or

(i03s divsgrclraraloky badriyand,Ch-Calklyk o Coalkenyldf2-Gastkynyl €1-

cotoSEet ATt M i S ML g atotminoc,

c4a1ky1( ﬁanﬂlﬁv&lmléfmhb@ean@@i @C4au&g§(@3sc7@ya6alnylauhs)cclt(m@my1 Cr-
hosen from chl oro, fl uor and_net hyl 117&(},}(%8

Chalogliylpthenthgn o> GHaE bnifshalogligr. (e eraiodl

Crom PRt h%fé*a%%%@%:@ﬁ@ S ARy na-(Cr

CalkylC=RIB,;(j andnmono- or (Cl C4a| kyI )am noCl - C4al kyl . R16

DRk ALY Rl S0 s Bt i .
C4alky12@93 @%ﬁ}@ﬂﬁ{w Eﬁ%p @@é\??@%yclgzlkmco-%wmym& dz\hlkyl and
(heteroaIM)@lj:CzaHN'l NWhege-dach pf\ii) other than bchar@. cyr® @n-gach of\iii) is-1
substituted w{%h 0to é\lsubs&lt—ﬁents 1nlii“a]3pendently chosen from halogen, hydroxy, amino, cyano,
nitro, oxo, -COOH, -CONH,, C;-Calkyl, C,-Csalkenyl, C,-Caalkynyl, C;-Cyalkoxy, (Cs-
Creycloalkyl)Co-Caalkyl, (C3-Creycloalkyl)Co-Caalkylamino, (C3-Creycloalkyl)Co-Cialkoxy,
mono- and di-(C;-Cjalkyl)amino, C;-Cohaloalkyl, Ci-Cohaloalkoxy, C,-Cjalkanoyl, and phenyl.

[0110] (3) Ry is a 4-, 5-, or 6-membered nitrogen-linked heterocycloalkyl, which has 0 or

1 additional nitrogen atoms, which 4-, 5-, or 6-membered nitrogen-linked heterocycloalkyl is
substituted with 0 to 2 substituents independently chosen from (i) and one substituent (ii).
Within this embodiment
(i) is chosen from halogen, hydroxy, amino, C;-Caalkyl, hydroxyC;-Coalkyl, aminoC;-
C,alkyl, and cyano, and
(ii) is chosen from oxo, cyano, Cs-Caalkyl, C,-Cealkenyl, (C;-Csalkoxy)Co-Caalkyl,
mono- and di-(C3-Cgalkyl)(Co-Csalkyl)amino, di-(C;-Caalkyl)aminoC;-Cjalkyl, mono-or di-
alkylamino(branched Cp-Caalkyl), (Cs-Crcycloalkylamino)C;-Caalkyl, C;-Cohaloalkyl other than
—CH,CH,F, C;-C,haloalkoxy, (Cs-Crcycloalkyl)Co-Caalkyl, (C2-Csheterocycloalkyl)Co-Caalkyl,
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[0119] (12) R7 is a nitrogen-Ilinked Cl-C4al kyl am no

substituted with a 5 or 6-nenbered heteroaryl group

having 1 or 2 heteroatoas i ndependently chosen from N,

0, and S, or substituted with a heterocycl oal kyl

group, heterocycl oal kenyl group, each of which has 4

=NR 0, bl BC,-ClMYINEAO 5. WBEE edechQdt (7) theiGhdhed @rapatcgdi® is substituted
|ndependentl chosen fromN, 0, and S, each of _ which,

with subéitusecouitly 0 fo @tbéh@é% ingapsagientlycshorrarfeqne b@lege@ahl’@é?m amino,

cyano, c%%)d-e ﬁlk?(tj %}]k? ? r(Cl Cp ycfga k?l)? nt s

C7cyclo€1]kM)C§ Cha)lkylﬁﬁhdo (Ihcbno)- aﬁdhdf wlé(fkyﬂcyl)amme Cﬁl@fhaluatklyb IaBd §et
forth above. [0120] (13) R7 is an N-linked
Cohaloagkoxgaal kyl ami no substituted with a 5- or 6-nenbered

35 Ak PR P bR g i
azepanttdmpauEstmrbasd With aﬁndséomjgrhm @) eny sllb@aﬂutcﬂlmﬂwpmcgle pr gore of (i)
o i e B SRR TR ERRER, T om0

[0112] (5) Ry is a pyrrolidinyl or piperazinyl group substituted with one group (ii) and 0,
1, or 2 substituents independently chosen from halogen, hydroxy, trifluoromethyl, or
trifluoromethoxy, wherein (ii) is oxo, cyano, C,-Csalkanoyl or (ii) Cs3-Crcycloalkyl substituted
with 0 or 1 C;-Cpalkyl or amino substituents, or (ii) is Cs-Cgalkyl, di-(C;-Csalkyl)aminoCy-
Cjalkyl, mono-or di-alkylamino(branched C,-Caalkyl), or (Cs-Cseycloalkylamino)C;-Caalkyl,
each of which is substituted with 0, 1 or 2 substituents independently chosen from amino,
hydroxy, (Cs-Creycloalkyl)Co-Caalkyl, (C3-Creycloalkyl)Co-Cralkylamino, and
(heterocycloalkyl)Co-C,alkylamino.

[0113] (6) R is a pyrrolidinyl or piperazinyl group substituted with one group (ii) and
optionally substituted with 1 methyl or halogen substituent wherein (ii) is C;-Creycloalkyl which
is unsubstituted or substituted with one amino substituent, or (ii) is C3-Cealkyl substituted with 1
amino, hydroxy, Cs-Ccycloalkyl, or (Cs-Creycloalkyl)Co-Caalkylamino substituent, or (ii) is or
di-(C-Caalkyl)aminoC;-Cyalkyl, mono-or di-alkylamino(branched C,-Caalkyl) or (Cs-
Cjeycloalkylamino)C;-Calkyl, each of which is substituted with 0 or 1 C3-Crcycloalkyl.

[0114] (7) Ry is a group of formula (a) — (e)

%
R16\/_C/\l K\li N-s-

Rie @) Rie © 16 (d)



substituted wth 0, 1, or 2 substituents independently
chosen from hal ogen, hydroxy, am no, oxo, cyano,
wQ@le0ZPad3ky | , C - C2al koxy, Cl-C2hal oal kyl, and PCT/US2006/029302
Cl- C2hal oal koxy. [0121] (14) R7 is Cl-C4al kyl am no
substituted with a pyridyl, pyrimdinyl, pyrazinyl,
i mdazolyl, thienyl, pyrrolidinyl, furanyl,
pi perazi nyl, piperidinylg norpholinyl,
t hi onor pholinyl, or pyrrolidinyl, each of which is
substituted with 0, 1, or 2 substituents independently
choseraq.TL from hal ogen, hydroxy, am no, oxo, cyano,
akkyl, d -C2al koxy, Cl-C2hal oal kyl, and C1-

Egggﬁoalkoxy [0122] (15) R7 is Cl-C2al kyl am no

'Sﬁ %ted with pyridyl, piperazinyl, piperidinyl, or
nnrpholl each of mhlch IS substituted with 0, 1,

I ot 1 deRe aefifukbits alaesederdtr dhdtomgetioro,
‘“Whl"hq(?%?‘?‘b‘%ﬁm%ﬁ%oxy‘ﬂ [0123] (16) oot oS i

fluoro, nithylpgethoxty, nmmm&tyé mwﬂwm@moreme%k @%W&P@&?MVI
h of h mb
BHE IR RER e gt ST - iR vich "D e er oat ors

Rﬁﬂﬁgﬁngepakyorchosen fromN, 0, and S, fornlng part
a bicyclic systemwth

RaisfEcGunrlealigsubuineroryt oroe TGkl Birothe Gbsigppteor
r| e‘?ﬁ ?ﬁen édﬁa@d 621#21 nt bEHESHN thindlori awmﬁnched Cr-

y chosen from (i), (ii), and

C4alkyl)(2 815 @% &ﬂgmg%m@%&?%gu e%ohqu)znéxmm Wbahiytedf\vlthh(b lygy 2
O
sy By o SroR gl Gt ARG Gl o
IBlzs 5@730-%1‘al-@zcéaﬂl‘ﬁll“}(COCCM@D%mol‘N N- - HN or vvher el n

I's hydrogen, 'oro, fluoro, amno, neth

RetlshﬁNBlo 0@1((1363@11@1)«1039)8% pr ﬂCe@ztalWl}NC%:WnQ 11, “Wheke bach
nmno d Co- C4al kyl ) am no; =NR10, or
Rwand%%tﬂeé%gP%?V¥(%ggf A wher e egc% R10 i s hydrogen or
©1164@) Ryls-a %@%ﬁ&ﬂfm{rﬂxﬁé (a4 (b)Sm&vlﬁeh or 6-nenbered

nitrogen-lin terocycloalkyl

&ddq; € @mclo,qlky}‘@ isgmngphst itugeh qgﬁu@tl bl CJ] gd gl tﬁéﬂ%zg{l)%a substituent,
orRysi 1% %y & ?l?cxl' dl-{% ﬂgfgﬁﬁ MC toaﬁh/ylyllnoh@ oP @l mlﬁo(branched Cp-

ing & fused C3-Cbeycl oal kyl or

C4a1ky1?-01f (@Qﬂcﬁloaﬂ@lﬁnnﬂ@mﬁfﬁﬂgﬂ mlh ef Whphll&)aibkl}/dlted wnithel, hi erg

nitrogen ato |1 C I C 1 C Il S

subsutugmgmqemgnd@@ oS Sgn G JHCORT GBS RYERU RS PPl
q§ ﬁ Brik 1éde)1th<ﬁﬁeﬁn(ﬂ-dlﬁ chi¥iot Ahéto! dHasm&@ppodi ment (i)

6sen from hal ogen hydr oxy, and amino, and (ii)
[(H 1¢hd R, fsracgrm(i)lef(ﬁmaﬂldl@/ () —C2-imsdiidkeny | |

glls g}ﬁ: c|>pl§81;( s%tltute% w1¥h émfrTlg '3 Rys 13% %5 alkyl substituted with amino or
Cs-Cscycloalkylamino, or R;s is mono- or di-(C;-Csalkyl)aminoC;-Caalkyl.
Ry is O or 1 substituent chosen from chloro, fluoro, and methyl.

[0118] (11) Ry is a group of the formula



(C1- CG4al kyl ) am no, d -C2hal oal kyl, C1-C2hal oal koxy,
(C3-Crcycl oal kyl ) Co- C2al kyl , (C2-
wa@shenersocycl oal kyl ) Co- C2al kyl , =NR10, and PCT/US2006/029302
-(Co-Cal kyl ) (CCO R o. Each of (ii) is substituted
with substituted with O to 3 substituents
i ndependently chosen from hal ogen, hydroxy, am no,
cyano, oxo, - C-C4al kyl27 C2- C4al kenyl, Cl1-C4al koxy,
(C3- Crcycl oal kyl ) Co- C2al kyl , nobno- and
i - (Cl-Aal kyl ) am no, Cl-C2hal oal kyl, and
Cl- C2hal oal koxy. In certain of these enbodi nents the
5- or 6-nmenbered njtrogen-1inked heterocycl oal kyl ,
ich is part of a |cycI|c Zﬁﬂg systemis a NBL
P l'idi nyl orHjN and™N 0 a
PN CotycNgal kyl |, py$$0I|d| Né— or pHperddlﬁygt in Wic
the™¥icyclic ring is substituted w .71, or 2—NH
substituents independently chosen from hal ogen,
<:'_\rnathyl, or net hoxy. certain of these eppg nts

the bigyglic ring st n1|s a [: Nt
“Bva2a{g?§¥ﬁLo[3.l. ?{ ?
oct ahydro-1'H-pyrrol o 3 4 b] py Ny nyl ring systen1
126] (19) R7 is a trogen I|nk§d—neterocycloalky+\
/éinup havi ng 5_Lo menbegs, |m§lud|ng 0, sl orN§
di | nal rlng tons |ndapendently chose
Ng, and S, and brldged with a methyl ene or
ethy ene bridge, wth the proviso that when R7
, 5/ e h | ene mo 20 /O 4308 PCT/ US2 02930
@ ge |peraz subst tut e Wlt[{]l at %Q;N\pne/—\ _
group (ii) or (|||) o her R7 groups\QL/t
enbodi nent are optionally substituted mnth on ore nDre
of (i), (ii), and (iii)). Wierein (i), (ii), and
(i) caﬁby any of {he definitiogs set forth abowe.

[012 2B8) R7 is bri dged pi pey; d|nyI or bri
Npe az'nyl eabtlbN of ed with Ot 3N%—
ubsyituents i ndepen chosen firopN T) and (ii):

in this enbodi nent (|) i s chosen~ rom hal ogen,

hydroxy, and amino; and (ii) is_ chgsen fron1oxo
N - CAal kyHpNTC2s Igg ﬁ:;%l/g\\ /L:i:>
al rqul%nxy)Oo C4a| kiy| di (01-
aI am no, Cl-C2hal oal kyl C2hal oal koxy, H

(C3- Crcycl oal kyl ) Co- C2al kyl , (C2-
C6het er ocycl oal kyl ) Co- C2a kyl, NR10, and
- CAal kyl ) (C=0)R o ¢h of (i) other than 0

HN_&nd cyano is substit/{ed/ with N7t ugstituent %_
rhdependently ch Fom hal offen, "oxy, am no, N
cyano, oxo, Cl- C2- C4al kenyl7" C1- C4al koxy,

(C3-C7cyc|oa|kyI)Cb C26yc|oa|ky| nono- and

di - ( Cl- C4a|ky|)ani ad - C2ha|oa|ky , and
hanaIkoxy (21)155
éé or brldaedgﬂ&pera2|nyl
[ “with 0 to subst i t uent

ri dged "\

of whifh i 3
;pende tly N§
om hal ogen, hydroxy, am no, cyano,
1, C2al kyl , and /GQ%if} [0IR9] (22) R8 |§Qxém
; and R7 It n-1inked heterocyclo
N vhi ch has to P@%e including 0, Nt

i tional ring heteroatoﬁs [ ’n&édently chosen
fromN, O, and S which



het er ocycl oal kyl , which R7 is substituted with O or 1

or nore substituents independently chosen from (a)
wanr@701408 1 substituents chosen from (b), whereBCTU§Z)D6/029302

is chosen from hal ogen, hydroxy, am no, nitro,

Cl- G4al kyl, Ci-C4al koxy, Cl- C2hal oal kyl

Cl- C2hal oal koxy, (b) is oxo, am no, cyano,

hydr oxyC - C4al kyl , am n@g€l- C4al kyl, C1-C6al kyl t hi o,

C2- C6al kanoyl, (rnono- or

di - C1- C4al kyl )am noCO- C4al kyI

(€3- Crcycl oal kyy
A\ ycl oal kyl am no)

N C3F Crigec! 0al kyl ) ( A ky|@1no Caal kyl ,
(he ocycl oal kyl ¥ Co- C4al kyl - Cal kyl .
Each of (b) other than oxo and cMan i N¢substituted

with 0 to 2 subst i tuents i ndependent chosen from

{6@@%? %?}g o ?&%{3 (;n ﬁ%?&%g%ﬁbi@tﬁ% ;cél)ungﬁ)dgi'k—membered
o A T A s )
substitutegl vmhmpwalqawygmulg dretsencygloalkenyheroup, fa¢ g€ 15%, 25 440 8
ring meﬂlz)tex% dhdrl 21 qr%}}eﬁer%mﬁfnﬁ%eﬂﬂ&fﬂ?gﬁ&eh 'ﬁ%ﬁ?ﬁ 0, and’\? e%:h of

et ocyc addi tional N,
which heferdaryf MQcymkbakkbﬂ 4r het&rogychmikenytendgrie shibstituted with 0 or 1 or more

ni trogen-| er I t t.ed th
s SRR ASELSBLH 1 R bRy hore
deﬁmu%ls%étfgrtﬁwltuent (b), wherein (a) and (b) carry the
efinitions set forth above. [0131] (24) R8 i

S
[ﬁdﬂhb()lﬁ) Rarwdn Nhnl@da(.?lpﬁ‘gaﬂqylammm%bsutpteé &ithd §Tya|r 6-membered

vy RSN 1 e DREGHERHinsb P RIRLERGH iy 8. gt gr™
substituBddosi 4 ﬂ&ﬁtGS nieﬁ%@fbﬂﬂﬂ%?ddy@doﬂhﬁﬂﬁﬂn@ ﬂQuliﬂZOﬁlglhateﬁ)anfms (a)
and O or 1 substituents wher ei n a) and carry

independpetlycrbpsen; frqne Ns O ard $<ﬁa@1ho a%laelehetfle% rhetergey a
subst1tutecf wﬂ%(y 1 ﬂﬁj @Z%gnt%nweﬁ&dgﬁ | Bhbsed ﬂﬂ%éh?ﬂ}%’b)@[ hmino, oxo,

’eacC I ST substi t ut e
cyano, Subl%llt}ﬂ @PCalkiordapebealvalkyl, ahxb@eﬁzlfaitcraiko&y more of (a)

g ﬂﬁi Byt Cuplioiegns sipebbiedeTieoRrg) e REST oL
1m1daz<%}l, ganowlwl df?%ﬂy%lp%%kloﬁ K Reidyl, ﬁ‘lﬁﬂ)h()ﬁﬂyl ;/tﬁloﬁi@phohnyl

am noCl-
or pyrr(ﬂﬁlﬁﬂs&hamfoyﬂlcl( mubstmawtjmth 0, 1 or 2 substituents mdependently chosen

I - C am noCo- C4
fom bileges REHFRY TRt GO Gyt AT G sy GG laglil, 20d Co
Czhaloa(]ﬁ%( C7cycl oal kyl am no) Co- C4al kyl , or
(C3- C7c cl oal ké (C1- CG4al kyl ) am noCo- C4al kyl . £0133
(0IBP] €8) Rs isfext :@ lamzing) sxrbrst@@%mﬁym%ﬁ mpﬁsalzmg Bipgudinyl, or

bst.i t
morphc}lfﬁla]g 8%::]:} éog P’#‘f i Clh o@tglae\ﬁ:t\%lglm& (_} ; S fs&ﬁ)&’tﬁ?&i& ;ﬁﬁ%qegd%ﬂlg chosen from
halogerS lﬂﬁtﬁﬁyl taﬂ&ﬁte&loé(b) wherein (a) and (b) may carry any of
[0123] (16) Ry is a nitrogen-linked heterocycloalkyl or heterocycloalkenyl group, each of

which has 4 to 8 ring members, including 0, 1 or 2 additional ring heteroatoms independently
chosen from N, O, and S, forming part of a bicyclic system with a 3- to 7-membered carbocyclic
or heterocyclic ring in fused or spiro orientation, and is substituted with 0 or 1 or more

substituents independently chosen from (i), (ii), and (iii). Here (i), (ii), and (iii) carry any of the



definitions set forth above for these variabl es.
[0134] (27) R8 is nethoxy; and R7 is pyrrolidinyl

w@er@apisobsti tuted with one group (b) and opti POEUE3006/029302
substituted with 1 nethyl or hal ogen substituent
wherein (b) is oxo, am no, cyano, hydroxyCl-C4al kyl,
am noCl- C4al kyl, C2-4al kanoyl (nono- and
di - C1- C4al kyl ) am noCo- @al kyl, (C3-Crcycl oal kyl ) Co-
C2al kyl substituted with am no,
(C3- Crcycl oal kyl am no) Co- C4al kyl , or

defnitiok(S3r fofguBbAal kyl ) (CL- Caal kyl ) ami noCo- C4al kyl . [ 0135]

(28) R8 is nethoxy and WD 2007/ 014308

(Gt Uﬁ)@@@/wg@o@ thaformply s N, R15 R1I5 R16 N N ~N-

LN

1

ds R16 i s es tituents| chose
V30, hddro l’%l’oro uorQ.i- met hyjl yN oxyq,-g-
or onet hyl , trifluo XY; ofb) |may Ca

y of the deflnltlons set _forth above forl the

E{%nm R—s=NH .tRI-ub H.Lb or AJ 6 Wereirn RIS Rs

2Sse

wherein Ref & apdiegen, {slﬂdrﬁﬁilm(rﬁ%mlﬁe,rmahyi, hytpoethasy, Chdts alfebsubstiited

requi renents of a R15 1 §.5,0XQ
with o GF B ePaPI. AT hes DRy TR o9t AT ARG O

| |.kyl am no) Co- C4al kyl

where e%@%? W%af’ﬁ% ) al kyl sustt i tut edyvvl th am no

[0T3] (BRds 054 deyd- mmnh@;y ¢oitogen-liyked bs heterocycloalkyl, wh10 hasOor1
o SR AT ARt
bicyclic mg E%Cﬁav@i’gad Figdd C?@kdﬂ'eﬁhﬂcﬂékﬁlal«fyied 4a0eb ;ﬂlembémmﬂ]o- and

- - C2al kyl am no) d - C4al k cycl o
heterocyslmgwl capteistingul pHIOGRR MO, w&nc@&y@&%& %‘P S¥hsHByEovith 0o 3

substitu hé)%)ehd%n‘? 09 B8 "rl;]i%mogo J(g)s lrjrgﬂwlylt ueFtOlggj)S?gO]; r %;n -

Wﬂﬂfn&lﬂ@ eﬁfno&hﬁnf ormula HZN HZN A, N H2N 11C N N -
(|1\)|- is cll;!)sgln from halogen, hydroxy, and amino, and

(ii) is chosen from C;-Cyalkyl, C,-Cealkenyl, (C;-Csalkoxy)Co-Caalkyl, mono- and di-
(C1-Cyalkyl)amino, C;-Czhaloalkyl, C;-C;haloalkoxy, (Cs-Creycloalkyl)Co-Caalkyl, (Co-
Ceheterocycloalkyl)Co-Caalkyl, =NR o, and -(Co-Caalkyl)(C=O)Ro. Each of (ii) is substituted
with substituted with 0 to 3 substituents independently chosen from halogen, hydroxy, amino,
cyano, 0xo, - C1-Caalkyl, C,-Caalkenyl, C;-Csalkoxy, (C3-Creycloalkyl)Co-Cpalkyl, mono- and
di-(C;-Cjalkyl)amino, C;-Cohaloalkyl, and C;-Czhaloalkoxy.

In certain of these embodiments the 5- or 6-membered nitrogen-linked heterocycloalkyl
which is part of a bicyclic ring system is a pyrrolidinyl or piperidinyl and is fused to a Cs-
Cecycloalkyl, pyrrolidinyl, or piperidinyl; in which the bicyclic ring is substituted with 0, 1, or 2
substituents independently chosen from halogen, methyl, or methoxy.

In certain of these embodiments the bicyclic ring system is a 3-aza-bicyclo[3.1.0]hexanyl
or a octahydro-1H-pyrrolo[3,4-blpyridinyl ring system.

[0126] (19) Ry is a nitrogen-linked heterocycloalkyl group, having 5 to 8 ring members,
including 0, 1 or 2 additional ring heteroatoms independently chosen from N, O, and S, and

bridged with a methylene or ethylene bridge, with the proviso that when R is a 2,5 methylene
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or [0138] (31) R8 is nethoxy; and R7 is a

ni trogen-1|inked Cl-C4al kyl am no substituted with a 5

or 6-nenbered heteroaryl group having 1 or 2

het er oat ons i ndependent 3y chosen fromN, 0, and S, or

substituted with a heterocycl oal kyl group, which has

4 to 8 ring nenbers, including 1 or 2 ring heteroatons

bridged Pg@ﬁ%@ d4ag Edb\étlﬁltk@&ﬁﬂl zft 15 Me ghoupaiflorSiii)Eahbr Rf gratipsalf this

is substituted with O or 1 or npre substituents

embodirherdaysenptienallyysubsitusedhwith oo erqmpreaf §)-diiband (81 SYhraim -1
and (111)?0'%12?%3/6(}:&%?{16&'9&10&\@%?? i&%@l and (b) may carry any of

jons ' se above for these vari abl es.

”?5]20)(18&); aBEdb&l piptridany or BridgeRpipesizayh edchagemidhiink ed
al kyl am no substituted with _a 5.0r gﬁgenbered
SubstltuWétV@ihdbﬁO;ﬁl subgitents RgeH epdenily ghossn frapdpsnd

Wﬁﬁﬁﬂ%ﬁﬁ%mﬁleﬁp @fﬁ %P{)(é'eﬁ Fob ha@ogeﬁ rlﬂ/dl% [}lloz{ndsaﬁjﬁ& 1ah@1ids
eterocyc! oa group, rin
chosen fi@nioeo,scyand) € «(Eiblikgl, G:z-ﬁkalﬁenyl rﬁ@l—ﬁlallgp@)ﬁo@(ﬁ@lkyl mono- and di-(C;-

Callo g bartyPeeRlefet e depeloat s CreeRasuEr Eal: (i i o,

céheter%?cfaalk%)éﬁ@%lhtl LN 3, dnadme@ﬁﬂ@t)t@e@k%s efinch I’oﬁ(ﬁ) other than oxo

ydr oxy, am no, 0Xo0 an, Cl-Cal ky
and cya }s@abatm@wnm 1e3 hlderbBlekty findep dentt dpen loum ﬂaelﬁegena hydroxy,

amino, éy 14’t0 fﬁ;eg %%llé HE ken Fl_énaqk&;h(;(% i )%Y %@Mwo— yﬁ)alkyl

pyri plpera2|n
mono- &Up&i[(@ﬂlﬂlkyl)ﬁﬁm&f(ﬂlmz(hbloaﬂtbfl amhChCgifaloatiiogin i s
substituted with 0, 1 stituen

[ma&b@ﬁh%nxS|a>br@a@fg@aen¢@HqOﬁan€%§§rplpfwa} i»??“h v HHEh i
substitufed Juittd b 2 %st%éﬁ{tg%depegaently chosen from halogen, hydroxy, amino, cyano,

C:1-Caalkyl, and C;-C,alkoxy.

[0129] (22) Rs is methoxy; and

R; is a nitrogen-linked heterocycloalkyl group, which has 4 to 8 ring members, including
0, 1 or 2 additional ring heteroatoms independently chosen from N, O, and S which
heterocycloalkyl, which Ry is substituted with 0 or 1 or more substituents independently chosen
from (a) and O or 1 substituents chosen from (b), wherein

(a) is chosen from halogen, hydroxy, amino, nitro, C1-Csalkyl, C1-Csalkoxy, Ci-
Cshaloalkyl, C;-C;haloalkoxy,

(b) is oxo, amino, cyano, hydroxyC;-Csalkyl, aminoC;-Cyalkyl, C;-Cealkylthio, Cs-
Cgalkanoyl, (mono- or di-C;-Csalkyl)aminoCop-Csalkyl, (Cs-Creycloalkyl)Co-Caalkyl, (Cs-
Creycloalkylamino)Co-Caalkyl, (Cs-Croycloalkyl)(Ci-Caalkyl)aminoCo-Caalkyl,
(heterocycloalkyl)Co-Caalkyl, or (aryl)Co-Caalkyl.

Each of (b) other than oxo and cyano is substituted with 0 to 2 substituents independently
chosen from halogen, hydroxy, amino, cyano, nitro, oxo, -COOH, -CONH,, C;-Caalkyl, Cz-
Cgalkenyl, Cp-Cyalkynyl, C;-Caalkoxy, mono- and di-(C;-Caalkyl)amino, C;-C;haloalkyl, and



C2al koxy, d -C2hal oal kyl, and d - C2hal oal koxy. WO

2007/ 014308 PCT/ US2006/ 029302 34 [0141] (34) R8 is
woreihox4ps and R7 is a nitrogen-1inked het er ocyrCDabig6/029302

or heterocycl oal kenyl group, each of which has 4 to 8

ring nmenbers, including 0, 1, or 2 additional ring

het er oat ons i ndependently chosen from N, 0, and S,

form ng part of a bicycdic systemwith a 3- to

8- menbered cycl oal kyl or heterocycloalkyl ring in

fused or spiro orientation. Each of which R7 is

tuted with O or 1 or nore substituents
CrCﬁMﬁﬁg ﬁéndently chosen from (a) and 0 or 1 substituents

[Qh%@éhnﬁﬁmmm@bpxmmmérein (a) and (b) carry any of the

o843 50 S8 i ec e BRNE o oL B o

addltlonﬁ'l‘Pg 8Z0NYdms, Whidhd-| | d)ﬁ-iiihfﬂnb@é@hj@uogemhmbﬂ hierqeaelballoyl is
a bicyclic systenlhaV|n a Spiro_att

substitutg@d with WQ Q@gbqtly;entsdp@gpgm ﬁ‘g],y choa?n fr%tgéa aag %ﬁr 1§PWent (b),
wheremﬁ%ggii Itﬁecdeg}ﬁgtoﬁﬂelt ﬁrﬁ’l%ﬁ dtuted with 0, 1, or 2

enden osen from hal ogen,
[bVﬂqugamneﬂmmmd cyano, Cl-C2al kyl, Cl-Cal koxy,

RS;-IS %5&%}@35%53 @?éergzgﬁy lrtg%{)ﬁ@}%g Iﬂg014rpl10ﬂnsy@or I§§e>pany1
group smmgttg{l Q460 duBkRGted REh @0 Qléﬁﬁﬁ@iemé' indepbidehtletioséh #6m br more of

tronal nitrogen atons, which 5- or 6-nenbered

(a) and Mort T petituents (HRedhdrein é2)aog &) sarx {he definigigpg sepforty above.
rin stem havi ng a fused C3-Cé6cycl oal kyl or
@ %ﬁéééﬁ&%sn%gm%. %@Lbered het er ocycl oal kyl cont ai ni ng
’, 8ha g‘ﬁbpﬂﬁlorﬂmplﬁ‘dlmﬂl EYG), eschrafmghichyis tebstituged with 0 to 2
i'tute

subs Wit h , or 2 substltu§$ts |ndeﬁond ntly
subsutugttwéppemdmﬂy cheepdinae Pt gre ok (8 aRd P Pb sulstiugEE A0); Wherelr

B A oo e P8Rl SRR G PR Routoh

andcltﬁmﬁﬁnﬁhxdhﬂpyrrol0[3 4- b]pyrldln 6-yl ring system

which is substituted w ts

(b ireqreneraiie] %yae%éléféwxy%ﬁﬁﬁaﬁa &aléﬁoé ré?ﬁ?’f)%’t Sy bfgrone-
and dl-% é%r:gg e}&:ﬁgy?o & iRyl h@)é oloM)@CJaﬁoo/?suBbﬁtﬁ@ﬂ it alrrﬁi(@(dcy

&térocy group
C7cycloa]§1t9|1ahinm)€1) Cﬁaﬂﬂi@, Mﬂeﬁb%m&yl)(@ébﬁﬂﬂﬁﬁmwca—ﬁb@ibﬂ from
and %g ged wth a nethylene or ethylene
&15%@6)%&%“ R7 is substituted with 0 or 1 or

ﬁ?fs% pgﬁlést | %rf HEW, WHidkis ReRdRfd Mﬂﬁ@ﬁﬁkﬁbﬁﬁtﬁmt{ ﬁ)ie@nderﬂ)ly

uents chosen from (b), wherein (a)

chosen frbl)l anmyore ef (ay amthy o0F subNEuers (ba,. whespis (@ end {rRey 4BY %Y of the

ar | e A8 vari abl e [0146 1) A8
d"‘ﬁm“?ﬂstSF R flﬁb 77esvf£‘§@ per/ uslzooe/ 0[29302] (35) s

[0134] (27) Rs is methoxy; and
Ry is pyrrolidinyl group substituted with one group (b) and optionally substituted with 1

methyl or halogen substituent wherein (b) is 0x0, amino, cyano, hydroxyC;-Csalkyl, aminoC-
Caalkyl, C;-Cgalkanoyl (mono- and di-C;-Caalkyl)aminoCy-Caalkyl, (Cs-Crcycloalkyl)Co-
Csalkyl substituted with amino, (C3-Creycloalkylamino)Co-Csalkyl, or (C5-Creycloalkyl)(Cs-
Cgalkyl)aminoCy-Cgalkyl.

[0135] (28) Ry is methoxy and



[0147] (2) As is CR8. [0148] (3) As is CR8, and R8 is
hydr ogen, hal ogen, Cl1-C2al kyl, Ci1-C2al koxy, d -
w@2daloosbkyl , or Cl- C2hal oal koxy. [0149] (4) ABCT/SSI0RE029302
and R8 is hydrogen, hal ogen, Cil-C2al kyl, C1-C2al koxy,
trifluoronmethyl, or trifluoromethoxy. [0150] (5) As is
CR8, and R8 is hydrogen, hal ogen, or Cl-C2al koxy.
[0151] (6) As is CR8 and R8 is hydrogen or met hoxy.
[0152] (7) As is CR8 and R8 is nethoxy. [0153] (8) R6
is fluoro and R8 is nethoxy. The RO Vari abI e [0154]
gils) RO is Cl-C8al kyl, Ci1-C4al koxy, nono-
I - (Cl- C4al kyl ) am no, C2-C4al kanoyl, d - C2ha| al kyl ,

Cl C2haj-qa|%oxy, C ycI oaR«y C4al kyl , 'ot5
edech of h substit thOto
ﬁg:_; ts i n Iy chosen f "Ral ogen N-%—

hy am no, kyl, C1- 0X
-(C 'éZ) al kyl am no, _C2hal oal : and or
Cl C2hal oal koxy. [0155] (2) R9 is Cl C4al kyl ,

cy:Lﬁ{S{opyl or phenyl, each of which is substitut ed

to 3 substituents independently chosen from
gen hydr oxy, am no, O -C2al kyl, Cl-C2al koxy,
mon&46 and di - (A -C2)al kyl arri no CI C2ha| oal kyl , and

Cl- C2hal oal kox 015
Wheremclyg;s 5&?]&16 1§ or%,fgxﬂoe( t}:géenitsc eny sa}%dsoflﬁ X chloro,
fluoro, n’@tﬁ}h n%etﬁ ﬁiﬂu‘éﬁﬁ'ﬁ&h m%ﬂﬁdr&ﬁbth@b@g@nnaylmd'y@nyof the
C2 I Ky 1- C2al koxy, mono- and

deﬁmuods se(tfdrtlmpaetRJyItMWab}Ei C2hal oal kyl, and Ci-

015
[% 6%5 é%ﬁa% chanu%i éﬁél)nbesgtgle aeé]ﬁfrFﬁﬂent %f Qg{ éﬂove R 1s oxo
amino, d“yx&d ﬁpdr@pwl Ciaﬂé,’ﬁainlrﬂﬂ}{ (Qﬁlkylhéiz-ébz{lkmoyb Qdond- @né dnﬁy be
nbi ned, | o as a stabl oun Forgu_l a l
C4alkyla§mn0)§010a@1kﬂn@s ‘énCY‘éQPé]ﬂé}(?wa ot ePBHR e it
C7cyclo§g§1?§)§1§5¢)ol ¢4a21§'? c'yFlBa X f(lk:lg @ﬁ@l%gi@@djdzﬁaﬂ@fl In certain of
these coﬁffﬁﬁidleQPls(o%b d}@ﬁo ﬂlhéfoﬁmlv@{aﬂa'blamm% tkyl, eestidi (mqm and di-

bl { dit
EPNECATN, X TENEN - BETHR G R
Caalkyl; a_?uei 'ﬁ?% is éﬂﬂq SOOG dnk &{bséﬂroﬁa%dﬂoﬁﬁ aRGnd, @hlodd) lagd hsthyet |

nvention 1 ncludes corrpounds of Formula |11
[OD3 2000 Rilid 3@eoupCT MyFe0084 029302 36 R5 OO0 NNR2 7 A8
N S

AN
HZNZ[:)N-E— N N~ N/EN%— " N




RO Fornmula Il and pharmaceutically acceptable salts
thereof in which the variable R5 to RO carry the
waedo7ni4pons which follow [0161] R5 is hydr oBenu§B)e/029302
[0162] R6 is fluoro or hydrogen (2). [0163] R7 is a
group of fornmula (a) - (e) NNRL5 RI5 R16- rN-- N -
HN\ ~/ NH (a) R16 (b) R16 ¢ R16 (d) or & R16 (e).
[0164] Wherein: R15 is 3o or cyano; or Rl15 is
C3-Crcycl oal kyl substituted with O or 1 Cl-C2al kyl or
am no substituents, or R15 is C3-C6 al kyl or nono- or
Cl- CAal kylpaqi noCl- CAal kyI edch of whi &2 i
' Rl ently

S tituted wit g ents in
m amn no, hy XY, (C3- -$— R
Kyl ) Co- C2al v / Nt
(C3-Crcycl oal kyl ) Co- CZaI kyl am no, and
et erocycl oal ® C2al kyl a§j no; or RI15 i m)no- or
i C3-06al kyl ) {{Co- aI AgL)amn , or RI5 is N i
al kyl ) (CCO) R yI)NCH3(C—d}' N~

ach R o and Rl11 are HydrogenNtir Cl1- C4al kyl .

[0165] R16 is O or 1 or nore subs uents
i ndependent |y sen fromchloro, fluoro, nethyl,

t hoxy, am no yl J_am noethyl, trifluoronethyl, and
Ntri onet hoxy™ ( 166] A8 is CR8 and R8 is

V(&) ; and 2007/8§14308 PCT/ US2006/ 029302 37
RO is et hyl, t-butyl, cyclopropyl, or

2,4-difl uorophenyl (4). [0167] Certain conpounds of
[160)3811(Bh)ngiam¢ﬂiéaymﬂa Il possess potent antibacterial,

ROk e, POALOF, ML B OLRRL. AR YA LY Gl ko
group hg’?ﬁ% £ Bf ] ﬁétb@@t%m@ Mdeperenfct@bentro@ N, I0p asd S,gﬁlstﬂmtltuted W1th a

phyl occocus aureus and/ or Eschericia col
heterocy&l@ﬂd’&gﬂ)umyh hasrd tg&rmgmlqmlbﬁgs inedudired o 2 ’éng:%‘ﬁffS BRgs

s th;: eN Bact such as the assay provided in
geﬁ erred conmpounds of the Formul a |
Each of which Ry is subst1tuted with 0 or 1 or more substituents independently chosen

indepen,

from (a) and 0 or 1 substituents chosen from (b), wherein (a) and (b) may carry any of the
definitions set forth above for these variables.

[0139] (32) Rs is methoxy; and

R; is a nitrogen-linked C;-Csalkylamino substituted with a 5 or 6-membered heteroaryl
group having 1 or 2 heteroatoms independently chosen from N, O, and S, or substituted with a
heterocycloalkyl group, which has 4 to 8 ring members, including 1 or 2 ring heteroatoms
independently chosen from N, O, and S; each of which heteroaryl or heterocycloalkyl is
substituted with 0, 1, or 2 substituents independently chosen from halogen, hydroxy, amino, 0xo,
cyano, C1-Cralkyl, Ci-Cralkoxy, C;-Cshaloalkyl, and C;-C,haloalkoxy.

[0140] (33) Rg is methoxy, and Ry is C1-Csalkylamino substituted with a pyridyl,
pyrimidinyl, piperazinyl, piperidinyl, or morpholinyl, each of which is substituted with 0, 1, or 2
substituents independently chosen from halogen, hydroxy, amino, oxo, cyano, C;-Cpalkyl, C;-
Calkoxy, C;-Cohaloalkyl, and C;-Cphaloalkoxy.



and Il exhibit MC values of 10 g/ m or |ess against
St aphyl occocus aureus and/ or Eschericia coli. Mire
woe@iei43egl conpound of the Formula | and |1 exbChUs200/@29302
values of 4 g/ ml or less, or even nore preferably 1
g/ m or less, against Staphyl occocus aureus and/ or
Eschericia soli. [0168] Certain conpounds of Fornula I
and Formula Il are selggtive antimcrobial agents;
having the ability to kill or inhibit the growh or
reproduction of m crobial organisnms, while having
I, fAt re on the cells of fish, anphibians,
[0'}%%[&3?)&& 13%}}?8};?,9%? manmal s. The selectivity of

ReBpotends-lokedheternéyaloalkyhor Irtaronyrlealikenylgipupecash gbwhich has 4
. by determnin he t.he. ¢ r-af | '
o 1ins s AU L5 SR SO M.
0, and S,L}mgﬁg péf bﬁ@ticYaM GsterSvidh o 3-3618-nic@nterddescloalirphirbi an,
Ird,

r mammal . Certai n conpounds of the invention
heterocycdodiikyhiring dn fu@EbEr spfro grieetean. t hat 100 mi cronol ar for

Li.anocells.. | doREindpéRAntd Bhosen
cRAIR R R 0 PRRRUR R iAo
from (a) &t 0 & EEhbBtHBAs biRRal Benii(e)s whakth (@) md (b)éwirtyiany ofghe definitions
values of 64 g/ m or less, preferably 10 g/ m or
set forth hlmys forghesgypaapesef erably 4 g/ m or less, or still

f par@RS, PeRkDslyl, S pRRoldaot grus,

AR E ) B 5 bk R oYincrRs zg%ag] Wit hout w g

which is pert ba biowlit systeratyvipg r spicudttache agyelpalkd, diakelagsdpr

. that the _antimcrobi.al ,propert.] 0 : dentl

azctiding gyl Hhieh BRAC oA . PRb R it 4 £ RS tfi.&?imtg%}’e;kj Y S
ORI ING, b:¥Edin, €€ 861, ICHCyilkoky,8:16C.bigioalky]l, an

Chosenﬁttg ﬁgcﬁeg’ses %E?I enhavi ngﬁilni ttll e2 or no effect on the

C;-Chalwakbogous enzynme, topoi sonerase |1, present in higher

r ' .. Certain ef er t
[8 n‘gﬁ Réf?s)ﬁ 1%\?‘8{1"%% _ap@ F‘a or 5'2% f érﬁ%é%%{?@ggéefnolpﬁggct eri al
heterocy@t JAIKGY KBfBhab bi%F 1 B%ﬂghjﬁgggmﬁ%mfmfﬁﬂcm wﬁklzleEmmp I,nltrogen-
opoi sonerase |1. COVPOL
finked hRARGIS IS 0 6Pt o 3B TG HBIIUEA T 3 DB S oV BT dab I * fused
substi tution ) : hi@PiRHBE HAE 43308n i
410 6- BEppties SePOySt St ChgHaRS 1BlinoRh s VJ'vyilt R h%xy ’
substitu®8 REhi 0, UesH2 substithetRBdgesddnily chiosan fremsipdependently chosen from

anti-mcrobial activjt 0 onp Lns ;
halogens I’ PR, $i6s PP Gellih 1 3eakERe AL LAe Rkl O
Chaloarl\@);( e at the sane tinme decreasing the cellular
2 oxf'city of the conpound. The sinultaneous i n_cgeas in d
[COMIBMIR; @otiakydgpyanth[3ddipaisin-ovl BespEisrdVRigh ipsptute
rovi des, a gr.eater.therapeutic.r s of
with O, Pl e R RIS FIOorh e el m i SRRSO
%ﬁg%j]r @BPR; RimdRS§SardiRS4E hittb_@&i}ﬁhﬂ&ﬂSS-mbmbered\/_hdatbrocycloalkyl
roduce’ benefi ci al effects wthout harpful_side d brideed
group, (gflfoe tadditional mne distseastomsrindeprpdentiy Fagseny P‘F’\Nat@ angd §, and bridg

. def erm ned usi a :  JH NG nidre
with a ST & COB IS ONAE agA RGL PAo ARy Ry B T ey SnU I mhare.
substituShts #dep&Hdesit YenOfesae () and\0 oe Ui sutistiieatsichoses from (e} viheeein (a)

assay provided in_. Exam%l e bel ogg Ther apeuti c range

and (b) sy ¢are i ofdbe definitipna st dopyahoye T dhgse 3anqRlRSHt oxci t y
The A suca?) as the Alamar bl ue assay provided in Exanple 10.
€4sTBYP Table | provides a conparison of anti-microbial

pEItBY (1D Wsaasitogdd. ul ar toxicity of a




nunber of conpounds described herein wthout and with
a net hoxy substituent at the R8 position. WO
wQo@7/00B4808 PCT/ US2006/ 029302 o U "4 0\ 00 M&/AUE2006/029302
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[0147] (2) Ag is CRs.

[0148] (3) Ag is CRg, and Rgis hydrogen, halogen, C;-Caalkyl, C;-Coalkoxy, Ci-
C;haloalkyl, or C;-Czhaloalkoxy.

[0149] (4) As is CRg, and Rg is hydrogen, halogen, C;-Caalkyl, C;-C,alkoxy,
trifluoromethyl, or trifluoromethoxy.

[0150] (5) As is CRs, and Rg is hydrogen, halogen, or C1-Coalkoxy.

[0151] (6) Ag is CRg and Rg is hydrogen or methoxy.

[0152] (7) Ag is CRg and Rg is methoxy.

[0153] (8) Re is fluoro and Rg is methoxy.

The Ry Variable

[0154] (1) Ry is C;-Csalkyl, C1-Csalkoxy, mono- or di~(C;-Caalkyl)amino, Co-Csalkanoyl,
C;-Chaloalkyl, C;-Czhaloalkoxy, (Cs-Creycloalkyl)Co-Caalkyl, or phenyl, each of which is
substituted with 0 to 3 substituents independently chosen from halogen, hydroxy, amino, C;-
Cpalkyl, C;-Cralkoxy, mono- and di-(C;-Cy)alkylamino, C;-Cshaloalkyl, and C;-C;haloalkoxy.

[0155] (2) Ry is Ci-Caalkyl, cyclopropyl, or phenyl, each of which is substituted with O
to 3 substituents independently chosen from halogen, hydroxy, amino, C;-Caalkyl, C1-Cralkoxy,
mono- and di-(Cy-Cy)alkylamino, C;-Cphaloalkyl, and C;-Czhaloalkoxy.

[0156] (3) Rois Ci-Caalkyl or cyclopropyl, or

[0157] (4) Ry is phenyl substituted with 2 substituents chosen from halogen, hydroxy,
amino, C;-Cpalkyl, C1-Coalkoxy, mono- and di~(C;-Cy)alkylamino, C;-Cohaloalkyl, and C;-
Cohaloalkoxy.

[0158] (4) Ry is ethyl, t-butyl, cyclopropyl, or 2,4-difluorophenyl.

[0159] (5) Ry is cyclopropyl.

[0160] Any of the above conditions may be combined, so long as a stable compounds of
Formula I (or a tautomer or subformula thereof) results. For-example the invention includes
compounds of Formula III (a subformula of Formula I), in which condition (3) for the Rs variable
is met, condition (2) for the R¢ variable is met, condition (8) for the R; variable is met, condition
(7) for the Ag variable is met, and condition (4) for the Ry variable is met, i.e. the invention

includes compounds of Formula I
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Ro Formula III

and pharmaceutically acceptable salts thereof in which the variable Rs to Ry carry the definitions
which follow.

[0161] Rs is hydrogen (3).

[0162] R is fluoro or hydrogen (2).

[0163] Ry is a group of formula (a) — (e)

N N}’: Ris Ris
: O
16\\5@ Hﬁ\J M G NE
NH (@) Rie ) R1e © e @
or

£

\

Ris (o).
[0164] Wherein:

Ry5 is oxo or cyano; or

R;s is C3-Creycloalkyl substituted with 0 or 1 Cl-Czalkyl or amino substituents, or

R;s is C3-Cg alkyl or mono- or di-(C;-Caalkyl)aminoCy-Caalkyl, each of which is
substituted with 0, 1, or 2 substituents independently chosen from amino, hydroxy, (Cs-
Cqcycloalkyl)Co-Cralkyl, (C3-Creycloalkyl)Co-Caalkylamino, and (heterocycloalkyl)Co-
Csalkylamino; or

Rs is mono- or di-(C3-Csalkyl)(Co-Csalkyl)amino, or

R;s is =NR ;g or -(Co-Calkyl)(C=0)R o, or ~(Co-Calkyl)NCH;3(C=0)OR 1, where each
R0 and R;; are hydrogen or C;-Caalkyl.

[0165] Rye is 0 or 1 or more substituents independently chosen from chloro, fluoro,
methyl, methoxy, aminomethyl, aminoethyl, trifluoromethyl, and trifluoromethoxy (8).

[0166] Ag is CRg and Rg is methoxy (7); and
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PHARVACEUTI CAL PREPARATI ONS [0172] The invention

provides anti-m crobial conpositions, including

anti-bacterial conpositions, conprising a conpound or

salt thereof of Fornula7l or Fornula Il, together with

a carrier, diluent, or excipient. [0173] In certain

enbodi nents the invention provides pharmaceuti cal

R, is ethyI ATRE] dybRPRpyl; 6B idsideorhes@@ound or salt of salt
thereof "of Forrmula | or Fornula I tgﬁ%ether vvitbh

[y ﬁmmﬁﬁw¢ elioemulatiiad EamlefLposses pofnt apibactsrel
. XclL,pl ent . - - )
antlfungaﬁ,dalnflﬁr g]?tg)aotg o%la%{g@g:ggﬁﬁﬂtzﬁlﬁ%mgﬁm%f tileORv4RiYn eREbit

S rmaceutically useful form e.g.,
Minimur@ $nt#ltodeCosehtrations (MEC) of @4 el ml ar lpssl dgpinst Sterdiploaeasus eureus

tablet, a syrup, a trapsdermal. pat 7
and) or Esclcuiciosnl i B e OETHOUR S-ERETE M LIGH EBUMGLAL (i fhose
bacteria, Eonmulaa, Jol, Gan hey @ RbRlefSy. aBrefdied Re@boundh 6fiihe Ebrmula I
t
but” are preferably adm nistered as a pharnmaceutj cal
and I exBORMIKS valwes of il 0 frgh midrdess @gainst ,Sw{;ylgcqygys),qurgw@nd) or Eschericia

~__inventign provid ar eut i-cal . £.Qr |
o R RSP SHL e 083 g s
even moﬁeﬁlr&fe&glyﬁoﬁé%l%r les@,ra?ﬁﬁét Mdpylokcochogedremdiont Esclaniiogoli.
re pharmaceutical I'y acceptable carri elr . exclugj e%t $
[Gol(:)ﬁ&]l Warttin canpounds of B@m@ﬂm@nd,ﬂqu@a iLkate se f(‘é‘li/? gljlt 1crobial’
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CCs of greater that 100 micromolar for mammalian cells. Certain compounds of the invention
exhibit a CCsp of greater than 100 micromolar for cultured human hepatocytes, and also exhibit
MIC values of 64 pg/ ml or less, preferably 10 pg/ ml or less, or more preferably 4 pg/ ml or less,

or still more preferably 1 pg/ ml or less against Staphyloccocus aureus and/ or Eschericia coli.

[0169] Without wishing to be bound to any particular theory it is believed that the
antimicrobial properties of compounds of Formula I and Formula II are due to the ability to these
compounds to inhibit the activity of microbial DNA gyrases while having little or no effect on
the analogous enzyme, topoisomerase II, present in higher organisms. Certain preferred
compound of the invention are 100-fold or more selective for bacterial DNA gyrases than for

mammalian, particularly human, topoisomerase II.

COMPOUNDS WITH INCREASED THERAPEUTIC RANGE

[0170] It has been unexpectedly discovered that substitution of compounds of Formula I



[0176] In addition to the subject conmpound, the
conpositions of the invention may contain a
w@baroecetit i cal |y acceptable carrier, one or nBCEUS2006/029302
conpatible solid or liquid filler diluents or
encapsul ati ng substances, which are suitable for
admnistration to an animal. Carriers nust be of
sufficiently high puritgg8and sufficiently lowtoxicity
to render themsuitable for admnistration to the
ani mal being treated. The carrier can be inert or it
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and corn_qil: polyols such as propylene dglycol,;
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.. Stabilizers; antioxidants; preservatives;
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pyrogen-free water; isotonic saline; and phosphate
buffer solutions. [0178] In particular,
pharmaceutically acceptable carriers for systemc
adm ni stration include sugars, starches, cellul ose
and its derivatives, nmalt, gelatin, talc, calcium
sulfate, vegetable oils, synthetic oils, polyols,
al ginic acid, phosphate buffer solutions, enulsifiers,
i sotoni c saline, and pyrogen-free water. Preferred
carriers for parenteral admnistration include
propyl ene glycol, ethyl oleate, pyrrolidone, ethanol,
and sesane oil. [0179] Optional active agents maybe
i ncluded in a pharmaceutical conposition, which do
not substantially interfere with the activity of the
compound of the present invention. [0180] Effective
concentrations of one or nore of the conpounds of the
i nvention including pharmaceutically acceptable
salts, esters or other derivatives thereof are m xed
with a suitable pharmaceutical carrier, excipients,
adj uvant, or vehicle. In instances in which the
conpounds exhibit insufficient solubility, nmethods for
sol ubi l'i zi ng conmpounds may be used. Such nethods are
known to those of skill in this art, and include, but
are not limted to, using cosolvents, such as
di met hyl sul f oxi de (DMSO), using surfactants, such as
Tween, or dissolution in aqueous sodi um bi carbonate.
Derivatives of the conmpounds, such as salts of the
conmpounds or prodrugs of the conpounds nay al so be
used in fornulating effective pharnmaceutica
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conpositions. [0181 ] Upon m xing or addition of the
conpound(s) of Fornmula | and/or Fornmula Il, the

wo eaaloi43ngy m xture maybe a sol uti on, suspensi OPCT/US2006/029302

TABLEI

ermul sion or the like. The formof the resulting

m xture depends upon a nunber of factors, including
the i ntended node of adm nistration and the
solubility of the compound in the chosen carrier or
vehicle. The effective concentration sufficient for
aneliorating the synptons of the disease, disorder or
condition treated and nay be enpirically determ ned.
WO 2007/ 014308 P S2006/029302 43 [0142] Th
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general Fornu 5%8 §Hel/ or |Bornul alTl majsbe ipSa form
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troches, Iozeﬁgﬁag agueous or oi | Y susp%psions
di spersi bl e pbgd E§ b¥ gr arlel es, emuIS|ons, ha ﬁ or
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acceptable carriers suitable for preparation of such
conpositions are well known in the art. Oal

wo ovomolbs ons may contain preservatives, flavoreTgs2006/029302

Fold Improvement

agents, sweetening agents, such as sucrose or
saccharin, taste-maski ng agents, and col oring agents.
[0146] Typical conponents of carriers for syrups,
elixirs, enmul sions and suspensi ons WO 2007/ 014308
PCT/ US2006/ 029302 44 r]ly -V VPrV' 1 V1 include

et hanol , gl ycerol, propyl e glycol, polyethyl ene
glycol, liquid sucrose, se&bitol and water. Syrups

—and elixirs my he for U| ﬁed wi th sweet eni ng agents,

o gxanpl g gl yceeol ,  |pr gayl ene glycol, sorbitol or
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[0190] Pharnmaceutical conpositions of the invention
may also be in the formof oil-in- water enul sions.
wab@7mi4398 phase may be a vegetable oil, for expaplU82006/029302

olive oil or peanut oil, or a WD 2007/014308

PCT/ US2006/ 029302 45 x]11-v vlrv-i vi nmineral oil,

for exanple liquid paraffin or m xtures of these.

Sui tabl e emul sifying agénts may be

natural | y-occurring guns, for exanple gum acacia or

gum t ragacant h, naturally-occurring phosphatides, for
ANTI-MIC‘EQ%% W{Jﬂb@mmmﬂmsﬂ esters or partial

ters derl ved fromfatty acids and hexitol
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carrier, dﬁ@g}@l&@k@pleﬁz spersi bl e povvders [0191] Dispersible
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pharmacggar Ctalgcr ht%hfe é.rr%ﬁ ek@%g%@ V\ﬂﬁﬂvaﬁ@ Y or GakPmbRgient.

dyes, ¢an be added
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formula’dd)ﬂslbentamm:g snivesodalaiooytexic Wg@u@@qﬂy@gcqﬂab@a@me‘é@ excipients,
s often depends on secondary considerations
adjuvanis; K YERS cost, and shelf stability. [0193] Such
[‘r?emqﬁ'aﬁﬁlﬁﬂﬁ td'%};‘ sv?dj &0 chifipsi@d] thel cdnyip@itione of the iajention may
t hods, typically with pHor tine- deﬁga EH
contain @ pharmageltlcslilb(:@c@m@iﬂe eAECTs Of] W AROTE BOFPRAL oBligd flfer
str o testi e 4d8n [ imah €Carriers
dilents 8 P PRE TR SaT Rob R b AT gl G AR bt ik
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compo@ﬁ@i Mﬁclelitﬂd 91‘tiv1d6@rpndtlaallqumltﬁ of maierip] foredminiptraticgpep anit dose
presented as hard gel atin capsul es wherein the active
of the cpmgpwi ent is mixed with an inert solid diluent, for

ﬁ?‘l@Wﬁfemﬁgﬁy‘ijh%a%@t{tﬁﬁlmﬁi&eptable carriers or components thereof are sugars,

such as lactose, glucose and sucrose; starches, such as corn starch and potato starch; cellulose
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or kaolin, or as soft gelatin capsules wherein the
waceanrwessnngredient is mxed with water or an BCT/US2006/029302

medi um for exanple peanut oil, liquid paraffin or

olive oil. Injectable and Parenteral formnulations

[ 0195] Pharnmaceutical conpositions maybe in the form

of a sterile injectabl g2aqueous or ol eagi nous

suspension. This suspension may be fornul ated

according to the known art using those suitable
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suitable lpﬁ&ﬂ]fﬁ céut calfa(ﬁﬂié: FOLRipieRts] AdjPant, Bk $6hikle. Iaastaniest ie wédkhi the
orm o supposi tori és for rectal adm nistration 4
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m X1 ng i tabl 7
st mBlbPehe o R 6 i et L e i

cosolveh’ﬂs Géﬁbﬁj a@tﬁmfeﬁﬁlwhﬁﬁhéé (MBS, fu’slinlg rs&rfam:dltwshdh ds Hiaveeh,mr dissolution
In the rectumto rel ease the drug

in aqueasmtsedmai tscabanateo Qsaivifistes of thy ﬁalnﬁgmgylé{sm gsnsgﬂ@ p{ g popounds
Topi gal f | at v
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or topical application,
(mnmo§Mﬁ@ as for topical application to the skin and nucous

nmb h t
2671 Gpaséieem Ssop et Besappoule) st Fpamas ! fidefomya . te

ALk QNS PLish@sioANeth@sioh @r 88iker Thé&form of the resulting
I'CSUItIIIg 1%(%6? ster nLaFJI @&]T gds? aspl nea - g

mixture depends upon a number of factors, including the intended mode of administration and

lauryl su

the solubility of the compound in the chosen carrier or vehicle. The effective concentration
sufficient for ameliorating the symptoms of the disease, disorder or condition treated and may be

empirically determined.



appl i cation. Topical conpositions of the present
invention may be in any formincluding, for exanple,
wa@oedawiens, creanms, ointnents, gels, |otions, PC1/kS2006/029302
cl eansers, noisturizers, sprays, skin patches, and
the like. [0198] Such solutions nmay be fornul ated as
0.01% -10% i sotonic solutions, pH about 5-7, wth
appropriate salts. Conggunds of the invention may al so
frTTTbéTfornul ated for transdermal  administration as a
transdermal patch. [0199] Topical conpositions
t.al nihng t vRdibederdl Fdimala I
R e e oo
and/ or F&rdfilla mnayfbe fin @ famhigblevir eral uad, @@mm@pleaasd@l%rﬁ@chﬁel

lozenges,al lpéacg% ggg‘;ﬂ %:%gngl{olg}g gl}sper[§% s 051%} nuP ] énulﬁ])&eﬁﬁh or soft

I onat e,

capsules, op %{th%%‘& -elik € 08 mdsliRhs ﬁﬁérﬁl@d adrord lubé ﬁbjr Be Iﬁmparwsazcmrdmg to
carriers include, for exanp enol | i ent
any methsd) kneni ®,thé anrﬁrrttlznmmufaomr@ néma@ﬁacaﬂm SNRGSY: lonﬁﬁlécﬁ%i chs
of each of. these t t
composigus g oA BF REOH GtpeuoR Siekfhfe AlOS Rafhe fponts
colonng e‘ﬁtsaa%dfp%séﬁﬁ«% agh2 0 brderl grovéidé sharmarehticdly stegant pnd palatable

cohol, glyceryl nonoricinoleate, glyceryl
preparatlmmost earate propane-1,2-diol, butane-l,3-diol, mnk

[@éﬁ%h Orﬁﬁ %mb ?%tl gb QAqtalﬁ BAWRELHY Ia.n!i 5051088 rcéltnﬁoundsdf @a¥ihgention

mtate, I1socetyl stearate, ol eyl
and usuaﬁ%r aolb&k abdus O (@.mght vaof atenpmmly)tf theam¢santenven€}%y$0me
eate, octadecan get £
embodurppmslﬁop’@t@&ora @h@{tﬁ?‘%&g |a9%qt%§ g:rona#&on g{jj t/())/ 19195 0(1:1161{%8
inventio. SO~ Propyl nyristate, iso-propyl palmitate, iso-propyl
Stearate, butyl stearate, polyethylene glycol,

Liquidsﬁrm@ltzﬁyrtsene gl ycol, lanolin, sesame oil, coconut oil,
ar achis oil st.or acet 1iBuid Qﬁltgms such
&ll QE Ipv %Pn °%, elp r| S éétggpil lgmt lggérﬂl c

as aqueoﬁg bfjoﬂ}pﬁl%ﬁ@n&bﬁs 36luBons, érﬁﬁlﬁhbﬁ@&éjlrubs oo bledtsefor esamplé. Moreover,
act at’e, nyri styI I actate decyl ol e

formulaummsmsn‘rammg thgsp @pl@pqnmd@ gan aq prpseited 35 8 g.gﬂgogx}gg fox ﬁgns‘?ta}{lon with
water orrﬂ%?qr glel';lia%{]e ngnt? L.lseetsl,ﬁ%fl hafﬁﬁrpp%ara@bﬁ’é(éaﬁ%ontﬁﬁd:onventlonal

vents, et hyl al cohol

addluveéf%hé%sesﬁ@eﬁmh @%&m (elgs Goiitopang, metybediulage, gluceﬁqﬁgrqg@qq gyrup,
nonoet

gelatin, bycﬁ@xyethyl @ql]ﬁ%qsgﬁér%t@{gxeéghy ﬁ;ﬁﬁ@é aumgql%lé?tleargcg% ?r%
hydrogeﬂﬁﬁ@ h(? %(leng‘ts) g]ﬁﬁ’ﬂ% %e%sr@@ AithinCidrBibndhestleas; or acac1a) non-

ants, cerin, sorbitol, sodium
aqueousAreRiclds 0¢Vhdh)ﬁz&r15610&’ d{dlibdy b#$ @,.g ,sahlng]m eil, (,f@pp(g@{:gd copfyygt Pl silyl

pht hal at e, and |.ati 0 X
esters, prcaqyéeneﬂwlear“é Qg{f#ﬁOhobaﬁl?‘f sy (% gg%%lco#@?a*
hydrox}%gﬁgogg%gg&ﬂcdagld) sodi um poI yacr yI at e, tetra al kyl

lum snectites, trialkyl aryl ammoni um smect |1t esé

Wi}%ﬂl@ 14B0ERETEUSREIOND 2SS wluda JapRepiuEgsy gmulsion

e GRG0 13 90t

acceptaﬁl'elchﬁﬁh%mtgﬂlm p rpbﬂaﬁan ofaich coryipositidns prl Vyeﬁelmovmonl therprt. Oral
car boxynet hyl | ul ose, .and eto%\llene

formulatonomh b Eiale PGPS FGORREFS R BT By 95 cTose o
saccharin, ¥as%—mask1k%1eg atg(e)lﬁls G4 | éiomgéhﬁt ered in the form of

[0186] Typical components of carriers for syrups, elixirs, emulsions and suspensions




| i posone delivery systens, such as small unilanellar
vesicles, large unilanellar vesicles, and
wonmloziolsnel | ar vesicl es. Li posones can be for nedr/iszme/e29302

vari ety of phospholipids, such as cholesterol,

stearyl am ne or phosphatidyl cholines. O her

formul ati ons [0203] O her conpositions useful for

attai ning system c del jyery of the subject conpounds
arrveverhttude sublingual , buccal and nasal dosage forns.

Such conpositions typically conprise one or nore of

include etgm T%%ﬁﬁl,lélrr&r)ylg %tﬁ)&: tﬁgﬁg%ag cot UEJuRPSicras®)sbibite] and

S acaci a,
water. Sﬂhﬁsrﬁa%ﬁﬁﬁ@ﬂnby Bkefo&ﬁhllamkl@ﬁm smuemmgyqur eé@nplmgb@érol
d hydr oxypropyl gq ose. ]gmn ulcent.
Pﬂmybn¢ﬂbﬁﬂﬁﬁﬁﬂ to] OLIHERFR S %Fﬁﬁ??yagﬂf?OX| s and
S fl avoring agents di scl osed above nay al so be
uspensiqnsc| uded. [0204] Compositions for |nhalat|on@L§p|c
[oqavq b apsuspension] typicdl espbuding @gena inchpderpethyloelluifspeh ’1“
emul si on e adn1 r QWHSH;
carbOXYn@ﬂtth geliheses %&E&E& ﬁgns 936?%‘%38 us(}e%ogg%\l@l ?:1 %S%h%?%na e

agents 1n?1£1?egﬁ}nltlﬁﬂ 1%111(( BolGsorbatt 803 aad Bgichl predepvitbcinauds methyl paraben and

oro uoronethane) ddi ti onal conponents [0205]
so&uml%ﬂﬁm&ﬂﬁpOSltlons of the present invention nay also
%1(%%; réclf‘nss g’%% a%le C% RE LV Ik e%ﬁf@)riﬁ 8lmixtd}€ with excipients

osen ron1a w de variety of

suitable %P't}i%%rﬁ%gﬁﬂlélbf a;q?lbmﬁtsu@;&nﬂmsd iShfle c:e:u}?enﬁﬁgrg sugperdipg pgeats, for
antimcrobial effects of_ co s of t

cxamplosoamasmrpabrelaE BRHECTEIE LRy Aoy sodum

ancers

ki 2Bdpersihg of Wtiting agents;
it RSB RS B0, 10 et shgor o i
may be d ﬁh‘ﬁﬁgﬂl}l’-&ﬁuﬂmg Ifﬁlbsmlatdm fqgl emamplgi legithim|or a@ﬁe@@tlo%a@ﬁpgs of an

can be chosen from a e, vari
alkyleneoxiflefwitcliofty Aciily I craap Ipply%}g%hy{léée%te aéh §1§&Unﬁ§nsaﬂ\6ﬂ Iﬁt}ducts
of ethyldiy to!d@e %ﬂhbﬁ% cHAln AEARRSHOR, B besite hptalecatiyburokygétanol,
esent 1Tnvention. These _optional gﬁer actl%; d

or conde@@ﬂ%garodkh‘smf pﬁlel@gmomdgwghpg@,a]c@pqr%/ eéWﬁ‘i? mfatty,agigsand a

hexitol %&g@&?@%& }ily neai?glmol i@?ﬁ? P\%éé %pc ﬁﬂodﬁ@é"&f Sy 1drlc@ide

ts contain
with patftlﬁpéﬁersa&?ltﬂed Gorh ¥ &1@&@5heﬁﬁﬂ/mﬁyydwéesg fir emtirnplh polyethylene
conmposition. O her enbodi nents contain froma L Vﬁ% for
sorbitan20B57inG4.4 BRBadRETYSSSHTOEPTIOB0BI0 P 888 ¢ 4B 8£?P f%%}‘

exmplq?}bﬁ%rn?-ﬁrg%y %Wn g, Packaged Formul ati ons

udes packaged pharnmaceutj cal
0@RILbRS 63 élsmﬁ'sl filay pafdeagiated Hyouspending @Wctlmqng@éleats ina

harnaceutlcal ositign conta nin ;g
vegetableenil fursdample Pé%ﬂuf g]f © Pbr YA ! %rrcog%‘% ”F " ral ol such

ontal n RenthBla tHRk&@nd fRnG ﬁfmanphe dmaeswax
ashqufgm?ﬁéaﬁ%g%ﬂgmk?akf %?&%.c% f'a uné%ﬂgatlent

hard pafa@fid 61 defiy alcoloh Sweetening pgratsi SS}ﬁh asthesetseigyth é?ovﬁr anddiavorng

agents nranayf: 1.25:(:2?({(165l ‘pol §5Qn'd§ {) gt%l')lg ro]ral gre%QraF‘ Qnsn"?ﬁese compositions may be

preserved by the addition of an anti-oxidant such as ascorbic acid.
Emulsions
[0190] Pharmaceutical compositions of the invention may also be in the form of oil-in-

water emulsions. The oily phase may be a vegetable oil, for example olive oil or peanut oil, or a



[0208] The instructions maybe instructions for using
the conpositions to treat a bacterial, nmycoplasm or
w@e@voroses | nfection. For exanpl e the instructPONESI00§029302
be instructions for using the conposition to treat a
urinary or genital tract infection, such as
pyel onephritis, cervical gonococcal infections,
cystitis, urethral chlagydial infections, cervical
aeavvethiranydi al infections, urethral gonococca
infections, and prostatitis, a respiratory infection,
| i lefi$si Wbénts may be
mineral o e el N PR BBl Bl | ek R s oy
naturally-6 QR duitns, aﬁ@mmm gmnwmmnn@am @afraly-occurring

neunoni a, skin on such a
e ok o S P B o
and hex1tg ) Cxﬂm AL ﬁ)q%x n?;ﬂg sdiBtdnthbidisute, aRdicldb@atibmprodidtootthe said

one 1 nflections, joint infections, infectious
partial es@swith étﬁyleiiey@hcba dorfi GEMBPLG polypx xethitens #PTRERAD mopplediei on s,
é ynecol ogi ¢ infections, including toxic shock
, pelvic |nfect|ons and post- surgica

[d@i ]ﬁﬁIsk) Ble ponRlelsinll pHahiled ASitaBRYbEprepsatiaacifian raquebofr
e conposition to treat a at'%ﬂn aF W ersin

suspens1drr‘tﬁmti1a additioreef wdteripngdds the Activedpgredientn admix %&% a dISpersimg

i nfection. ,] 0209 I AR89 04 bl spersing or wetting
Orweﬁmgﬁﬂﬂ$dﬂﬁ§m8 g?ﬁ%lﬁﬁgg%f%gﬁﬂ%ggg%e adni ni stered al one
agents argrsu%nﬁiné tabéSare axhlified by pes altdadn sientgneflgbeveer

I ncl’'ude additional drugs or excipients as appropriate
Tablets dndrCapkwdes ndi cati on. METHODS OF TREATMENT [0210] The

[R5 FAbiB Rk 6ol 3RASiBhal BEYABHRA A atiblatafugants o5

oorga particul arly bacter ap
inert diliehR! @chas cdlsitiachibonas, Sb@lumhwgtpéﬂmﬁgwh ﬂiacg?Sf: 5: 0s€;

anmpunt nor e ounds  qf
binders b AP, Igefaé‘ 490 SRTOR) TSPTORRLR S'fl%lrasaS%Jn% oor gam S m
crosca.nﬂ]e]'qgsg Slib %rsuayisfrﬁégneﬂu&rs&ﬁia& Blegicoidanditslm Ghfleds sush as

animal nmay be a fish, nphlblan reptil.e or(ﬁ'rgﬂ
silicon dixfidd can e @bt ta xirosie Frewneharactpistissekth POV I JHFHE ArRjore

preve 200701 0 voring agents,
RTTTIER R e
such as &gﬁ%ﬁﬁ‘é @&bcﬁﬂiﬂ'fﬁieﬁthoﬁ B?ﬂ&tﬁiﬁm apdfiui fitgors,rage useful adJuvants for
rticularl preferre 0211] ., The canpoun 1SS ﬁ%ﬁﬁum
chewab]h dabddth @m@uég @nqjudmgpmﬁ p@gaéﬁ Flildnﬁlsﬁlﬂ’& {gg‘éaﬁ?' (HBN ation: y

comprlsg gﬁ%gr&hgrls? soffuﬁ] Ehﬁie: dhls AR 1ds8d %‘vga’tﬁe seFééﬁBﬁ‘Sf & components often

Invention may be used to treat a
dependsVc de€dnafconsi@étstidns tike tastet caat, tnd shetfestrbildy.b act erial
f

f@ggﬁg@cﬁf@aﬁ@;ﬁ&fﬁ L 88 %{%{@%?o}g%&r}gong 1% é}pmally with
pH or t@n?&eg%n Qht dott uggt duBRehat BE s 23& CompRdidtis wl‘éiiséd’moﬂla/gaﬂ‘gomtestmal

I'ous ordanisns. [021 In some circunstance g d
tract in @i vaidityvef thendasined tobical apphw@gn,d)r@f vaEipuptimss fo gtend the esire

Fornmula || may be, an
action. @%@qﬁzﬁge %ﬂm ﬁlgmﬁ]ll)épglglgg D %rrén%l n rﬁit%cﬂroh&fé Jr‘?ﬁjdil@ &f Sc@lose
acetate @hth;ﬁat]@ gﬁdlyﬁhﬁa@ﬁt@ﬂ}fﬂe&wé \h§dRATSIOpy] afetly]Giinjoseipidhate, ethyl
be an anpbunt sufficient to
celluloss) lgrdrigmmatmgs, wexpgead shftlaanount of i croor gani sm or

[quhf)lggrlmeu?atlo% for ka1 %peemg}%@&ﬁ@ﬁ}l%een{eﬁ aShard gelatin capsules wherein

the active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,

Dispersi



patient's tissues or bodily fluids. [0213] Methods of
treatnent al so include inhibiting m croorgani sm
WO e@iocsvs on in vivo, in an aninmal at risk foPCHUS2006/029302
m croorgani sminfection or suffering fromsuch an
infection, by admnistering a sufficient
concentration of a conpound of Fornmula | or Fornula II
to inhibit bacterial sggrvival in vitro. By
" "sufficient concentration"” of a conpound adm ni stered
to the patient is neant the concentration of the
calcium pHOSPRAH 0P 14! br3R1s6%t blatih GapilbdMhersindsictine ingredieny smpixed
of © conbat the infection. Such a concentration by be
with wate s£ar ¢ixinedidme iy exammla peantoil, figpideeratn & Ve Assayi ng
. bl %glgi concentrafi.on of the conpound, or theoretically,
Injectablegy aﬁ’"ﬁ’ff?ré'?foﬁ Ui vailability. The anount of a
[0395PEaRHactufifal EdBsUsitions malbbid the futresfiaskerdeinicctadle aqreous or

vitro may be determned_ with a conveptional, assa
oleaginoussuspensien. Ehip guspension ey bedornpat AGeAER Wﬁﬁ%\‘ﬂ"é@"rny% sl
.Concentratio ﬁ%ﬁ‘ h&iab as&fk thix Ha¥xeb¥Enenéhtioned
those Sul\%ﬁlegﬁpf’%} 6’\7\3’.6&%%/'5%& Zsylfﬁr%\k/len i %n_ al so includes . |
above. THE 'bteﬁlelqﬁﬁea_aue ﬁﬁpmﬁticﬁmnma blgo be stenile Egeeiahlasqlutiqn or suspension in
prophyl actic therapies. | n the contex B Qiol.
a non-toxag pPFEEYSHAcSEntiple ih? gt WHive %Po&g?gwlle\e}gea chlﬁtg({lnﬁtﬁqg ﬁg&ﬂe °
O LBE aRYRBkts Bat inSly BO cidployed ars wafer, Hiegdr's salution,
Among t@? 599%%{%{@32‘%}}1; délcr ease the %,r eated animal's r i.skuof
and isotoRiznbdiaat ¢higride soiutiom ongddition stevile dixed fils 19 squjentionally
Conpoynds of the.inventio ' i Bft thayfber
employed ?%%\fqlfY@‘t Sﬁﬁls?ﬁng\?é ﬁ?ﬁ%huén ' F%r? él?:tp Plg{?%é é(jil.g'Jsb{cl‘f?Ad_er s. Thes e
employell RIS dRMheRXABRI- @1 diptytbadesi Tif atliion fittyacids sh as oleic acid
conjunctivitis; urinary tract and genital infections,
are usefid ircthe arepewtiph picaiesigblgs-i nary tract infections, acute
rinary tract Y 30 8aRaldid/RP L6 BRI stérile
‘%EmOP’éﬁYS qfrr?f%gg%llgg%%&s%%% I/é%]“gya onephr i t_ll%s%, cervi cal
medium 9PARKIRAT adminitrtidn inciadescybdutdniesys 1u1eemm1samtrawcenplaﬁmﬂqaawswlar ’
i nfections, cervical chla,l@gydi al. i ntectigns, uferhral
intrathecgbimise et el infusios sgchpiucs: deending 0g Meveais B or y
L pf el ong «; A RWBE dfsSstRidia ki Yehicled Advantageously,
concentrlaﬁ?nelgste?’oér%g:elﬂzéélg)tpé&?ienusi tis, acute exacerbations. of . &
adjuvants @ﬁ&fﬂsdqdall mwthbtidssprlewmig?ﬁ am;ib?é‘qums ¥gnis e o dissplved iy the
__ nosocom g neunopi a, .ski.n_i.nfecti on: ] t about
vebicle, APBOF HEpLRE PRRPBEL GRS Bt g SR PG ARy Loast abou
A 1S, dedomsédiflorsyndrone, and cellulites, and
00% bygﬁ%h? °|f?5 egti o%rglssaéh as bone infections, joint
Supposiionfegct i ons, infectious diarrhea, typhoid fever,
A - abdomi, n Lnf | it alifiB&bre@RSthe form of
ﬂ%é%ﬂ&?fﬂ@"mlﬁ% iF@ngﬁlggtﬁh(ggﬁ rlgér/rg?&gjea vibg nfections,
supposifafits 9 $dctal HiBinGstbtioméfahs s Thése2bipositiasdas bé prspaed by
co

ounds are useful for treati Jinfections caus
mixing thiealrugh with o sirlleoRABRHEGFRSRENt {Rel i ! aéoa‘ﬁﬁ?aﬁ%_fﬁn%l’.%g%ms but
iqui croor aani ' L3O Helt 3P thelrbdhirh @8lrelddse the drug. Such
liquid a éercgaigeéncpﬁia gze‘{l:@aﬁmsj'?l nt er 0coCCuSt aeci um
materiaBtafddtb OB wisd polyethidencigheblsdi ng methicillan S.
_aureus), Staphylococcus epidermdis, Staphylococcus

Toplcalf@m%@fwlfi cus, Streptococcus pneurrpni ae, Strept ococcus

@%ﬁ@gﬁ@ﬁﬁ ounds éPtEKX L REREEUS oy BERTRh kil WSt loc@N B topical application,

aphy 083Ecus hom ni's. ) )

such as for topical application to the skin and mucous membranes, such as in the eye, in the form




Aerobi ¢ Gram negative M croorgani sns: |ncluding but

not limted to Canpyl obacter jejuni, Citrobacter

walcoensssss Citrobacterfreundii, Enterobacter cPOBUS®06/029302
Escherichia coli, Haenophilus influenzae, Haenophil us
par ai nfl uenzae, Kl ebsiella pneunoni ae, Mraxella
catarrhalis, Mrganella norganii, Neisseria

gonorrhoeae, Proteus myyabilis, Proteus vulgaris,
Providencia rettgeri, Providencia stuartii,
Pseudononas aerugi nosa, Stenotrophononas mal t ophil a,

of gels, c%%lngﬂ?alﬂg hds n§ é/rﬁlrl’or J}%ﬁ&:ﬁtﬁini 18 tHeRdye o5 foe iraciSkimgebt iatraspinal

enteriae, Shig eIIaeréj%HH tudine.
applicatio@h ﬂ@gichlacomom@pns mm&wgrﬁonmyf e In\aRY, {9FR dctuding, for
hydr.ophi 1.a EC e??%‘o‘is@ﬁn sskm
example, éélpgﬁrgn%rgarhklog er%?l ge bg)tl%’ﬁs{’; gﬁl’kﬁ FEda8¢ zers, spray.

eglonella pneunophi
patches, ﬁﬁqﬁ@fﬂ&el l a mul toci da, Sal nonella enteritidis, W br| 0

chol erae, Vibrio parahae | 0 Vil Lnifi ~
(OVB R Sumnolsiv RS Proasears pLemybyoront i, oft oyt 57
m Groorgani C Siffentib® $haNAkd 8 &aﬂnﬂh&ﬁﬁrdW@wdﬂﬁml
with appf@ﬁli?]sa&)sa(’zoe Ogﬁ/éeél gﬂoo% thémor deérglnof from about 0.1 Ny
administtaforddQUifanddéfnatgatolr kllogran1of body wei ght per day
are useful in the treatne

[QOAH T epiea §01E13%t11ﬂns go@awﬂlg%% actiye c?mg&g \ﬁgzgf} Q%gcctﬁ‘igcgcfjwith a

I'ent per

variety OF@%}BI 1 e%@ne@"ﬁémfmﬁn RGhd € shehHsefbr exdmyilé) atatemaglccﬂmls, aloe vera

the carrier materials to ﬁqfﬁﬁ 1
gel, allarséingglgoerios ageminoh andiE loils aingrabieib @renviige glys “AHgEEsty
tre Ch?}ﬁhgnd WO 2007/ 014308 PCT/ US2006/ 029302 52 the
propionafe, aR¢ OG1SF npde of administration. Dosage unit forns
(ol CHIRR M aMrals saRablafon ubeme@mlfcamms indiadet for engyople,

bout 500 f t di 0
emolhenZs‘ gqlim% é.ug%ygrgq;g]gc]seglp%vaggl Ygﬁéqerﬁl xapilp{e E %agh_gg ﬂl%%&%ﬁﬁé%’)f
materialy, vgxé% be %?edl ﬁ%tl}%r aﬁ'nﬁﬁﬁ?& of 'bﬁ@&ergore H%ﬂ&léw arefa® follows:

ect1ous disorders, dosage
[02®I BRdbllids, 4udhi aﬁE’&a@h&lbghod),rlecegémogom@qlgqt@ aveawl a

d f
monostepx%iefa g)f%pggpgl ge@gcd,gﬂutqnp-]v\% 5}0& 5'%111]3 ﬂlg,ec‘,eb%( afc aig(‘rsl\gxcbgﬁrlai%s\fearate
stearic a&ﬁe sggﬁfé/l %%ﬁutgtgﬁgoéeﬁx Stearhi@l ol@il)éld@»ﬁbl'; is@pﬂopﬂ lavpatt) }mayl laurate,

upon a variety of factors i1 ncluding butvl
decyl olaﬁé iovtiatigcand- dlheocstyb@lp@hql ashirpdomidte, @ﬁﬁﬂg@;@ysﬂ?)ﬁ@e &-buty

sebacateg gsgm;ﬁ)@{l %g%iﬁt@%e rs]{)e %?&pé/{]%a?mltgtg 36 }yirotpgf s%araté Ib chearate

tion, d rate’ of
polyethyi&de! tycop triethileHs ) iLahdlih s aicbil, b&co&et/(ﬁlf la:tayhlsfollx dastor oil,
part cular I sease undergO|ng t her apy.

acematmwr&mmsmo@mwm oo RIS LBY: E95ET O PR i i
1soprop)gﬁénlo]%gtgo]fﬂul‘y£§ eumg#lgglglgggﬂg %g:ﬂrlgﬂia# g}éﬂ 12%11?}&%1 myristate;

acteri al
propelleﬁgsfe §ich. afs PprhﬁH batand} gortiusaneaditnethyhghér, ceglmmt dioxide, and nitrous
i-in

t terf fflu
e B S B
glycol m%we@y]t yiS oyglp&lfl %ﬁb@u&lr@ﬁertcﬁ&ﬂﬁeﬁ&glﬁfo@ uAbsthyl ether,

e and as such I ncl udes

dimethyd @ﬁl!phdi)ﬂ@d, di‘meﬂ]hyl dgrentide, stahydrofuging hiefeertanigs sychygs glycerin,

sorbitol, goedmrr? Q-p?f?rgh o%te>15 cpar ro?c?fia e, SoliSlE colfagen dibutyl phthalate, and gelatin;

and powders, such as chalk, talc, fullers earth, kaolin, starch, gums, colloidal silicon dioxide,

sodium polyacrylate, tetra alkyl ammonium smectites, trialkyl aryl ammonium smectites,



[ 0221] Pharnmaceutical conpositions of the invention
i ncl ude single dosage forns containing of a conpound

wobooFort4sos a | and/or Fornula Il and one or norBCDURENG/029302
active agent, dosage forns containing nore than one
conpound of Forrmula | and/ or Formula Il, and separate

adm ni stration of a conpound of Fornula |I and/or
Forrmula Il with anot herdgactive agent. [0222] The

foll owi ng active agents, which are useful in

conbi nations of the invention, may be isolated from

- - LibRtalyhia e Q5 cdid) oragrally mbdﬁisédh’fmﬁnardwnby clay,
Chemlcalﬁeqn(ﬁi%%% tc?1 t hose of or dgl’iﬁi:ry ski | | t he @P’];
hydrated elfarmimigincilivate, @h@mséwﬁawaﬂlOXWﬁﬂW&b@&r’fstcaEW I
cellulose; nge éene%@g&g%mﬁ%‘ﬂ&%ra acterial antibiotic agents

€ no ‘mted to, penicillins,

[62@ Rh oS0l of dles 1hmphm alsop hapigatlyadministered in the form of
apenens, m)nobact ansy, m no

hposomegieywpezﬁtﬁ%%uc ¢aFmall BRikame %Y?S%E%COSI e a‘ﬂ%}@? Spsiciess and
mu1t1lamaﬂquv651§telg 8ﬂ§ 9{69 e&sbefi%g(ﬁ ed'8Gth@ v@ﬁé@%phosﬁ?@fﬁﬂs?@cﬁfas

s Inc but are not limted to,
cholesterB’E Bietrylaniifie @;ﬂ'ﬁﬁﬂiaﬁésgcls)ﬂmgs No.: 61 WD 2007/014308
CT/ US2006/ 029302 53 33-6); Met hi cil i n (CAS Regi stry
OIhe"fOWlaﬂ%li 32-5); Nafcillin (CAS Registry No.: 147-52-4);
[%gqg{ér fdot w%@ %éfﬁlrﬁsr -Mamm@@stemc &live] aftiaciubjebn
egi s

3); Dicloxacillin 1
compouIRS gmcsude}suhlmgual;%bllcmlmd@)isal Aeggee forms. nS?CéASﬁ’@eé‘P%‘%WPm y

compns&?@n'f:g# mpge 85 anll Aﬁi? scl%sltelnrllc?sékgé% Sgi%g)g% )%Bf&‘%t.of\Qd mannitol, and

binders S:%léﬂ §J acQéia %mcr(ﬁ@rsﬁﬂﬁie@eﬂdﬂbib ¢dh&ynfednyi e¢lhyosiend hydroxypropyl

3); MezZlocillin (CAS Registr
methylcallﬂk&g.. @'Bda)ts lMcgl@,tmspveﬁe]e@Solopgg@ h}%ﬂfs and flavoring agents
d1scloseéil?fg/}7 0% s;o bendi@le@Ci I 11 n (CAS Regi st ryNO

I'm penem (CAS RegistryNo.: 74431- 23- 5)

[620. Wﬁl@@ﬁoﬂi@ahﬂoyt}l@lcall}? St 1e- pg@\q@d in tepfleEn et a pcﬁu’uon
(CAS Registry No

suspensiKg or ergglg@g_ﬂlagg be aégfsng]é%%ﬁdé% ég%e l{g?a elg If)rn 1n(tﬁt{§n§%$'a§5ér¥sol
f PO S BRI WRH o Regik it

wsing ﬁ@%??%@fé%pf&%)@@Hcéﬁgixf’?%‘f‘%* e e SE‘Ey o, oo

Additiordb&npden®) ; Cef ur oxi me (CAS Registry No.

: : e an
[ggé%%ﬁégo%oomoe Iocﬁ Iétfe[ﬁsq(e% %%mc'a& Yso I}B}\%nally compris

activity grg%ﬁéerz %@l@tl@%ﬂ&&&%aﬁ %&os&ﬁﬂbﬁtarvyldé\banety of molecules that

Cef prozil (CAS Retgl stry No. 665- 29-7)
ﬁmctlori_mrdaﬁfamtte’fayé mham@gn@,mwyomﬁ effeqts 95‘6’1“1’2’2“@53 0 %?rgfeﬁﬁet

inventi Cgs {CP ss S %‘N%ﬁﬂ?ﬁ%&%de lg?eac%fnggé?{e%itgﬁeenﬁ%&s and
absorbulgﬁghﬁc{ne%b 63527-52-6); Ceftizoxime (CAS
g%ﬁ{’l;@q[;qgceuuga% g%ép%lcg%; of g{i%vgglgﬁé}oﬁgy %l&g)nt% ddn%lonal active
' M6n in different t
agents ¢gg 6)2 ﬁh gﬁ; %)I%za @%de v%ét? ?f ﬁgleélggsg‘yjsﬂs‘(?lyoﬁ’\% Tﬁhc7 o 315110 3$re?_ ways to
enhanc&db RAMAKcdBEal b%SraBegicsaffeymlof a c@opnd of ﬂw)premlgmnggql .These

optiona CAE@C&?&: %gsg;gltrs W%‘%es?egts %73 R ﬁ?ycﬁrgpll %1' ?e}&g&%lons of the
mventlt%oﬂlasié/\%zgagglgg ﬁ%c‘ip ’b%ﬁ £ @01%N0 Ehdu@ X 5% Boﬁl%ﬁb%@e&tsrc}bntam from

prof | oxacin &Zfs Relstr No, bout
about 0837 Blabddt 102) by Gkighkaefthacqn@ABitiRag qrymhg ments Y ontain from abou

82419-36-1); Enoxacin (CAS Registry No.: 74011-58-8);

Lomef | oxacin (CAS Registry No.: 98079- 51- 7); Cinoxacin
( CAS



Regi stry No.: 28657-80-9); Doxycycline (CAS Registry
No.: 564-25-0); Mnocycline (CAS RegistryNo.:
wa 8108 8); Tetracycline (CAS Registry No.: BOF/B582080/029302

Am kacin (CAS Registry No.: 37517-28-5); Centamcin

(CAS Registry No.: 1403-66-3); Kanamycin (CAS Registry

No.: 8063-07-8); Netilmcin (CAS Registry No.:

56391-56-1); Tobranyci gg(CAS Registry No.:
frvYT32986-56-4); Streptonycin (CAS Regi stryNo.: 57-92-1);

Azi thronmycin (CAS Regi stryNo.: 83905- 01-5);

0 bstry No 81103-11-9);
0.5%to ag?@tsr% %%réﬁé‘?gx edglglgltry No.: 114- 07-8)
PackageaEFMdlcﬁiwcl n estolate (CAS Regi stry No.: 3521-62-8);

thromycin e cci.nat e
Y S S S R R R s g ke
formulat1§? et £ Q08 Bapbitindidataaisom or51=ﬂor2 Bﬁlﬁﬁetmﬁs o) salts
ltﬁrony In | actobi onate (CAS Regi s

of FormuBBHar-Foem8lp 11 1Era)cphﬁam¢§/@1dﬁn§ﬂ1éﬁ?fiﬂfér uS(H@aé P{é‘@P%SEth tRgreat an

animal (t?ég%}@?ﬂ %m\{% C obh éﬁﬁ? a%ﬁhﬁ%% ésgplgﬁe_c@i&gdo‘r pReit)a
mlcroorggﬁkﬁrlﬁ‘ﬁptlﬁﬁﬂh%ﬁ bniafahS Regi stry I\Io 56- 75- 7)

I ndamycin (CAS Registry . 23-44-9
[mh@hgy mgtmqﬁqopmg’ ‘p@g]piglgqt}}qn%r usn;\% e—f:@mgj)s121<‘>ns to treat a

Syl it R #aRoASmRY be instructi
bactenalwcrog aﬁpmanﬁgggk(s &Kg&éﬁ%gl gtgllr ?Jaﬁl\%lé\{ﬁe 1n_520 5 Rlilf Z instructions

nmpi n
for usmg(étﬁ@&)r?ﬁ%gioﬁtw jtizgtlg ggnéfg'zg gendtal ?yct mfgcmqno@ic as( pyetpnephritis,

egi str . rOni !
cervical W"@‘tqai//lﬂg?mo%ﬁf%ysﬂ%s > ¥ th%'}e YAt Hgacéﬁg "Regi st ?h)}a’\r%yma

2iedcNERMEd pro&t&is, a R@gllraabnyynﬂ&non such as lower
mfeouo g'gt%@rag% r?:gcocc@P_ anoxi cl alf/faanat e; conbj nati ons rt)
respiratolry fraut afedtions) agwtd sinsitd aeuta gafacerbﬁ@or{swé chrogig bropchi lg,aqofrgnumt}’-
aci ds, bas and ther d [ Iin-stru tur
a°q“’fedwwnf>%fﬁg@5§°%\°§8w Pl i one P8 ekin stroture
1nfect10 gé | (61iBulBis, BeARGécalddd Bkin sjamlrm tand Dcd],uht%sj andi qtiler infections
lingl cRr'om n, Hachi mycin, Hanycjn fe1 Gi.N b dominal

such as Mpanﬁ:cmqns,nomt mﬁchﬁ% mfectw%@%qr eﬁl, typE%l &L ﬁn a

1nfect1orﬁe %ﬂ{%‘? ﬂglb r r o n ] rc}u% {0 R VdyRdrofdel SR GrfBions, and post-

|ccan|n TuberC|d|n
surgical Yhfetdind., TRineRationemaiNed instuctiens fﬁeu@nm’éﬁcn@posmon to treat a
Bi f onazol e, Butoconazol e, Chl or dant.oj

patient solferingframadiasterig ifeefingy $Hch 25 &S oi"frf'ﬁgal?#ﬁc%on Econazol e,
d’(:‘)abé Cﬁ%ﬁzo? b ft)eF g@%:l% RRNBAPbENds O telihvBATOh €an be administered alone

onazo nazol &, Lanoconazol e, M conazol e,

or as miSAREY BRYthE eom@snnmsl awmy fethesmelude edditionad drugs PEGHRI LA
Ti oconazol.e,. Tolciclate, Tolindate, Tolnaftate,

approprﬁl%f?bﬁ’é’\&]“@ca °Pr aconazol e, Saperconazol e, Terconazol e,

Acrisorcin, Anorolfne, Bi phenam ne,

Br onosal i cyI chl oranilide, Buclosam de, Cal cium
METHOBSOmeamNT Chl or phenesin, G cl opirox, C oxyquin,

ORI Tl yn8 DAL, B8Rl oc FXA AL U ¢ B a8 s

N furat el
mfectmﬁ? tp%ﬁﬁh badéie anﬂr@tﬁz@zﬂhﬁeﬁlﬁnd, byRylmiitibtegmgan effective amount

icylanilide, Sodium Pr Sul bent i
of one dfen@’ﬂlcomp(z@ldé&ﬁqm’é‘@elt@ﬁo %P ?ﬁﬁo {l“fté]ﬁkgor Aci d,
oo 5 AL 04 ot T il g 5

Ci dof ovi r

amphibietl AHpaR d®ird, it %q&a(&ﬁlﬁbﬂmammal Mdthndﬁsofﬁ@atumﬁm¢viﬁ’étlng
Fanciclovir, Floxuridine, Ganciclovir, Idoxuridine,




| nosi ne Pranobex, Lam vudi ne, MADU, Penciclovir,
Sorivudi ne, Stavudine, Trifluridine, Valacyclovir,
woeaanasnse, Zal citabi ne, Zi dovudi ne, AcenmannabPCT/US2006/029302
Acetyl | euci ne, Amant adi ne, Ami di nonycin, Del avirdine,
Foscarnet, Indinavir, Interferon-a, Interferon-a,
Interferon-y, Kethoxal, Lysozyne, Methisazone,
Mor oxydi ne, Nevi rapi nesg Podophyl | ot oxi n, Ri bavirin,
U YR mant adi ne, Ritonavir?2, Saquinavir, Stailimycin,
St atol on, Tromant adi ne, and Xenazoic Acid. WO
. 2007/ 3828 jo® 2nif@R241d human patients are
MICTOOTEERAY} }n%%ﬁﬁgﬁiﬁ og;r% age%?éslg%ﬁlgl Enollgl? but are not Ipi mt ed
particulartyGrefeftt&nam ¢ Acid, Etofenamate, Flufenanic Acid,

grofEntenani c Aci d ELof en ufenamic Acid,
(OALTaRe opinpp Geacd B nit ushE] P BByl el rbhilng bt erial

am c
infecti %ﬁ{n‘?& AStheARREBASIRAs O thé Biveitiun, maAifeaned to treat a variety of
mfectlongf\i%t 0 néstel n Quaci I ,_I%Edo,m‘ enac, _Buf%;(c?nac, O&Ene%qacicgﬂsed
conditionEhotpittriuted B bActetiehiafectignsg ddesednclugeqiprases and BERIGCE /78

ci.d, Fentiazac

fungal infe %qnézlayc%%)iasmfl érgec%oﬂ‘s: P LAGH DifeckiBiY, 8P&Ger dondiaioRy inastiing

Xepac,” Lonazol ac, RKetiazinic Acid,
infectiondBlcgfighaic, Oxanmetacine, Pirazolac, Proglunetacin,
Sul'i ndac, Tiaram de, Tolnmetin, Tropesin g%gﬁp' @ or
[(BU Al seow cirpupstiisees? CifRe BRI © T b O A VA TN .
Formula gfl %{)bcg a%camOEh{g%E%ﬁ%Iﬁ  reAhdl HORYi6hs ofaemiapsightism infection.

profen, oxi ¢ Aci d, rpr of en, Fenoprof ep, .
Alternatillﬂzlg a@&ﬁfuti@)é a:zmtnfﬂoﬁ B opxpoﬁmipL of Hopwpled meay, bejag @}3&08&%#1"16“ to
o ndopr of en, Ket opr of en oxopr I le i
s1gmﬁca®éhlf§_fl‘éf£i% ar?‘?ﬂ{‘éf’gnp"}c&foé%%nlsﬁ ?g%n%;gﬁ?s _ ?‘5%% ?g{?%{?k cma
paﬁent,s%g}eg & aeyAeid, Suprofen, Tiaprofenic Acid,
I noprofen; Zaltoprofen, Difenam zole, Epi r%éolted o vivo. in
[@gis} Mmhodsef&gmﬁemglst@nmhu@pﬂabﬁ% i;nkéﬁfp RFEREANOD 11 VYOS
i razone, .Oxyphenbu RYL infection, b
anammgit‘?‘b‘é%ﬁgf)?ﬂé‘,wrw BUPH n@%ﬁgf SLEge%ﬁ%enaz%ﬁe, Suxi lgﬁzg:ne, _
administePhaZ QlriinekebaangionATatcampoash (Hormuls pior Fermula Il to inhibit
Benoryl ate, Bronpsal i genin, Calci.um Acetdyl sal.Levhal 8.
bacterialBufivatineitrp. By Spuffipisnteongeaiiatinmof a cnpridadRiys
. _..dycol, Salicylate ] ableGY HRta@imdl % Sidién to prevent or
Patlen“%ﬁ%ﬁ%lﬂ%ea Ofl%%/n%&gﬁéerf 0%%% m hg,awl\/br ohol | ne "Sal i ii&:lyl at e,
e o
/ al 1 cyl a 2 . Yability.
sssayinglpad paiaRon ¢ e TR UAE 3 kTR LYy SRR Bfuilabilie
The amck $81 Ao biASiRAAS inlbit KRk TaDtiriaallin Proxhaydm determined
X cam” Lor noxi cam Piroxicam Tenoxicam. . "
with a cgRh A'rgi@{al ﬁssﬁt ﬁrrbatmbb' t pwviyalsurllas %ﬁ] Nhamt | W%Bmgﬁﬁ?cﬁ%t,m 10
- Ami_no- 4- r ox r.i.c. Acid, xetrine, Bendazac, :
(MIC) P@é%ﬁ%‘ﬁi‘?ﬁ?ﬁgg" %ﬁg"éf“é}é%’@ ‘6"?‘, Bucol one, .
[g%fl £"Blld iABoH6n alb trdf@bs udBiDEdhgands ofFepnaldil aud Formula Iin

al'azul ene, Nabunetone, N nesulide, .Oxacepral )
prophylRaioceghier 1 PhrconisK ! PROsglga, orECVeBALs Bigitpatt an ffective

Di.snut ase, eni da i = QIMAESAQABGLAB Ehe
amount gf EFWH@?@Q@&@,G ]ﬁeélglg énaé% gﬂtlsr%%cilﬁg?(; @eicl orrgt hasone,
treated %ﬁ&ﬁf@ﬁﬂ@t&‘@ﬁﬁraeﬁﬂg & aitooiganiGh linfecpmedni sone,

obet asol, C obetasone, Cacqrtolo re .
(031161 Compamdnaf thegventics e p@&?ﬁﬁ@wﬁﬁﬁ T‘Beg?e?@nz%%@?ir?ve“t‘ng
. o .. Desonide, ' : B@sieREch 49ichbhjanastize nrinary
infectiopy alls?fc(:lgrrs t gP%EZ?Wﬁ%@e %eétgg‘?i aj%ﬁ%xol one, A uJaz acort,

tract anflobiited [r@edkiges, sidhuebnptionel urbhagriasbinf@tonT- PR TSI b and
Acet oni de, Fl uoci noni de,




Fl uocortin Butyl, Fluocortolone, Fluoronethol one,
Fl uper ol one Acetate, Fluprednidene Acetate,
wo-kapnesns sol one, Fl urandrenolide, FluticasonePCT/US2006/029302
Propi onate, Fornocortal, Hal ci nonide, WO 2007/014308
PCT/ US2006/ 029302 56 Hal obet asol Propi onate,
Hal onet asone, Hal opredone Acetal e, Hydrocortanate,
Hydrocorti sone, Lotepsednol Etabonal e, Mzipredone,
Medrysone, Mepredni sone, Methyl predni sol one,
Monet asone Fur oate, Paranet hasone, Prednicarbate,
" enital infRLBAN S0 90EyeldRleprtitisS S4rPis gdRocdbbd intfydtians, Rgstaispirethe]
genital m%?@%ﬁi S}g ongyeSogls%?n 'Iz-’h.osphzﬁ%e, Predni sone, . Predni val ,
chlamydiRriatioynk thercal citamndiol infestions; wsthe ganocoqsal HHRaiRRy ARG,
_.Triapci nal one Acetonide, Tri.anti BenelaRisdRisitis, acute
prostatiti FRfPHRtP e :eﬁtbcfn(%hs cff—@(%gfee f)ers#{) lge. S F%étg%c@nbounds. of
exacerba{i(t}@» ot BMBATL bRIMCHIRY, ddthni@ityiaogelrediphbumoorsa, and pmogorg@i a
actamase inhibitor when uig?d An con‘?l n?f&'gnlﬂt\l’%" Ecr)hsascalded
pneumonie slin firfedtions, shelsas skivrStRCHES RLCCUORSHIAREUBRAP T 15, or™
: ephal ospori ns 3 B ab BhihtcRiisns] jofd: irdfectionst
skin Syncg? e’r%gc%iﬁlﬁhtetsé d{% gﬁ af\%él} gglg% acid, Sul bactam, . . .
infectionStHabBERGiphbid FeverithraF atxtohrind] anfectjod 28hecolvgisaniegtionss nelHding
i nvention may .al so be conbj ned aini%h [Qne or nore ef f | ux
toxic shogk Ayndrqmm pplivicgpiecionsnandPost-gig! F5"Gtie ef f1 ux punp
16A1R1 B BBl Be- e fio iR Reany iafcatiins eaded by the
[%%%ng%&%%ﬁeﬁg ghe- Ar g- b- napht hyl am de, propaf enone,
following mjadyearghdismazi ne or thi oxanthene efflux punp
_inhibitor,, 1-aza-9-oxafl uger . Ent aecalis,
Aerobic _ﬁrm-pf%tlyfsl}dirﬁ‘?rﬁ%%% %‘%‘“@?i@ %8%(131/?156(_%%) nterococcus f
Enteroc&c%z?%%é?&}h,' PRy RIcBYuS piveny (el @didDmetihivyitimaS. Bures)nSseyhydoagecus
X0- 4-

Acri di necar boxam de, reserpine, M]I in
epidermidisy Staphjilevoccysepyeaticus, Streptococcgs pneumomae,%;%zcocoécus pyogenes,

L- phenyl al.anyl - Ny 2 | Sk - Ar gi ni nam de (and.
Staphylogg ”68%3’701@‘%%@%%@%%%2% pin-D, nethylxanthi nes,
Aerobic %égﬁ)gg@w@ Mib@g@tﬁiﬁﬁle: hﬂ(ﬁjlﬂimg bﬁw‘m limiited b Cerapy, lobacter jejunt,

cardani ne and ot her sj der or es odar one, ;. ;
Citrobadyodivasgysr CifroRactRol ungggbanter %ﬁﬁ?—’)cﬁwﬁf’ 5 |eﬁ§,%{21acr? i Hpanor hilus
- optycal i 2o ORI BN Kdhink, Woraéla)carinehalis,
mﬂuenzﬁ%' rﬁe@%ﬁéﬁ'gg&a?’?{%’é?f’o, 11- epa%(niege, Quercetin, o
Morganbil inbigahy, Naiserid gunspioaee, Crotens miaehis Proepplgaris\providencia
002434, Agosterol A, Pheopharbi dg, ' WaTol /¥ N}
rettgeri RN s i Bn, (3o SRR RO oy P OGN IRl
LN Rein P dits) SHigdimoppydih Shigblidddienvetitey Shigelafiewreri,
Salmon B ek e lbchs) RN )i) SIHESLS O cter
Shigelld3WROUNDE§ 02D Twalficde omperadrashile FeWarpsiieitgadyere
prepay ed, accor di.ng. £ g, meth . 1S POyl Rida S8Bonella
aeroge@ﬁeil&?_ Efqli“r?’qztﬂ%‘f’ 5‘?&03?%1 rn_ﬁlé'ﬁ%{?ul\gﬁi;%ﬁtcal_ sytﬁt hésl_s. The
enteriticht, AibliD BhIIBLE TiBiS phyaREenmdlytous Vabringnifibies, Yeripiruerderoedlitica
the I nvention are known, made by known net hods, or are
and H. Egomier ci al | y avail abl e. WD 2007/ 014308

PCT/.US2006/ 02930 280L delig bsd CRER9MLzed that the
Non—bagtﬁp?llr%larogﬁa}llss%g- Ilg[%co?) Zaév[ng’r}?&%)?)eo? gani ¢ c%gtm' stry can

[@qd] D¥sage levels of the order of from about 0.1 mg to about 140 mg per kilogram of

body weight per day are useful in the treatment of the above-indicated conditions (about 0.5 mg
to about 7 g per patient per day). The amount of active ingredient that may be combined with the

carrier materials to produce a single dosage form will vary depending upon the host treated and



carry out standard mani pul ati ons of organi ¢ conpounds
W thout further direction. [0231] The skilled artisan
woweor/onsesli | y appreciate that certain reacti ONBCHUS2006/029302
best carried out when other functionalities are
masked or protected in the conpound, thus increasing
the yield of the reaction and/or avoiding any
undesi rabl e side reactfdns. Oten, the skilled artisan
utilizes protecting groups to acconplish such
i ncreased yields or to avoid the undesired reactions.
the partimﬁ?ﬁﬁ@de JreamidiaRSoAMoshgiindt fofind Wil fdnteilntontainbrivegn §om
also well within the scope of the skilled artisan.
about 1 mig0@ 3jut FHeme ofpd AGHYS 1REFCAERE: | nventi on nmay have one or

chiral t i ESMpSRldesdd andlte
[ng@ ?&F%168We°f‘§§%g§ zrf\l? ay’iégsg %e 16 , P‘Irs]r%:dlnlljgd(iq{r}‘ge di @St er eoMer s _
paﬂicularﬁ\ﬁ%aw{eﬂmﬁ&er, dvetreatac biimost iffeeticus disptdsrspy desage pgimen

starting materials, catalysts or.solyents, .Qf:
of 4 timesdaslyar ispBmRETeERLROGEotRsTSEBET BT i S FPeE ST Bifidarty
preferredi ncl udi ng di astereonmers and enantioners at once (a

racem ¢ mxture). Since the conpounds of the invention
[0TRY] B Xils be aslerstmehawavie that e, speaifisdase dayebior gt pahfuiar

i.somers, including.diastereoners '
patient wij} W\@nﬁgfgga@to%glﬁ&?igig% %cgipﬁﬁ Sﬁtﬁgg &f%{ c%(r)n %an
healuealiQfex, oo, thxasfdministtioa) rostlof s
empkwagﬁgn§%$¥§P&%%ﬁggﬁatography. [ 023 Llln add%ﬁ'on .iH Hﬁ
administragomgnd rateiofi dxaretion slregeombanation © SPYREIEYfi ¢ c@pé‘iﬁcu ar disease
.di gstereomer and enantioner, or a stereoisoner, nmay
undergoipg 8%P%y or abl e properties over the other. \Wen a
racem c mxture is discussed herein, it is clearly

contenplated to include both optical isoners,
COMBINATHOY sRNIEFTRYTIGNt er eoner s and enanti omers, or one

[(%%@E 8L 5§ nﬁé?ﬁh@ﬁfvglﬁiolnheff £8 WRfustiiPinohidinatib) #a# Jother
'nventi on al'so I ncludes "al so includes all |
pharmac@itRaleidtioabgentsanclessantibacterod ageotsyantivinahigents eotidmealAgants,

i somers of the c ounds. di scl osed. i.a e s
B s
agents hﬁﬁlggg}é)ﬁﬁofe@lﬁg P &lk’l{iéjtorﬁi’éveﬁf? inh@snGtdestas) 1ifs ahd ad submgncludes

tents of a ref erences, patents and published
anti-bactesislentnts pptiifoegi¢idessanticyirad d2anks @Y!fg%uﬁarﬁsllﬁcsagﬁ‘btﬁ'l i cation

are_incorporated her.ein > :

S e N R e N SR S
containidDSE { RdgRvhder RiBLRMI atllop Romailell usddnd or hére othenadtive agent,

schenmes and synthetic exanp] es

. . F V\,h]:agh é/o lr O ulTElj, &nd separate
dosage fbinsy contpiming metedhen eng goEPaRIGeT Eormpla SRg/Or MPEP™Y
.. abbreyi ation ' ARRInhGaf WAR aAsth@ddiivd A8,
aénm“@@%ﬁﬁ%P§°@B%%§3§§?FgﬁgFkgﬁ?ch a?gﬁﬁeadiLy pndér;%god ,
loy24] s dollEHing betiveiagerttd) evhivhtarobsedi dgmednebinationp ekths nvigaion,

may be (%lggga)i%nij glgjrg%nq%%% S%Bﬁ%? M%ho%g% as{]z%d %?é %&ﬂoﬂ? known to
those ot%?c@ﬁ%{rg %ﬁ%‘ﬁgoagtydf i ngemiﬁﬁ'ﬁ?x%‘ﬁrchased from a commercial source.
m

roper oxypnenzol ¢ acl o o
[0223] Anti-bacterial antibiotic agents include, but are not limited to, penicillins,

cephalosporins, carbacephems, cephamycins, carbapenems, monobactams, aminoglycosides,
glycopeptides, quinolones, tetracyclines, macrolides, and fluoroquinolones (see Table below).

Examples of antibiotic agents include, but are not limited to, Penicillin G (CAS Registry No.: 61-



DMF - N, N-Di net hyl formam de DMSO - Di nmet hyl sul f oxi de
Et3N - Triethyl amne Et20 - Diethyl ether EtOH -
webdanoizos Et OAc - Et hyl acetate LDA PPh3 - TrP@hes3006/029302

phosphate PTLC - Preparative thin |ayer chronatography
t-BuOK - tert-Butyl oxide TsCl - Tosyl chloride TFA
trifluoroacetic acid THE - Tetrahydrofuran GENERAL
METHODS [ 0237] All nonsgueous reactions are perforned
under an atnosphere of dry argon gas (99.99% using
oven- or flane-dried glassware. M crowave- assi sted

33-6); Me%mmmle(@s RELsHEANSILET-BT15); Nafcallmc(@erRﬁgmtrerQ:rH\X/a'iZe“);

Oxacillin p((aegé :P;rg@trj? N?)C %g:i% 6% ,%o;aglllﬁzb&gq%kggggt&* ﬁ 3-'3?, Dicloxacillin

layer

(CAS Re%lgﬂolgat 991163@% %@%ﬂlﬁ&gc&sq@e%lﬂy@w 569058311}? Gkn\MxﬁdﬂhMéCAB

| ash col um chromat o

Registry W6 bersTeIL. a;ﬁrmﬂkn KIAS Ragigey N0 19800k AN Eas
2007/ 014308. PCT/ 2930
Registry Moo 415 AuMegiociit (eAs Reanpeyay el 3 MRgRECAS
Registry ]@f\é’?g ?00&: %Fﬁgﬂlg{‘@@g Rég'lié'ﬂgl_}ﬁg 0. gﬁgrzlﬂ Cgaﬂ:-IZ) Irﬂlfifhfm (Crss 5
Registry Nbl &MB 112365)a Aetreapur (Cédb chgqﬁlg{rli% B0 B819Dj g«?p I{Sﬁhm &EAS
h
Registry N@f é{i%ﬁig&o e azgfué E(g}l-\g tRe#ISégﬁtO dég 43 7416), %@acﬁfr @CAS Registry

protons in

No.: 70356283 %g B HAbN EtinatelddaiveE@AL Registhy Nos 42 H0- @999 gefoxitin
repor

NS U A NORCER N EE
s AL BRI O s ity O
Registry NGEI¥V 12561 7); thpts:uh{CApﬁ Registpt Me: B26681A9- BDpkepsae §p0S
Reglsuyé\m ltzgt,gmgig',f@“%? pot (ERERe g%gg&'&gﬁéﬁg § P50 C%?o%%%@ﬂe (CAS
o REP 1530 S il o sy e 15
Reglstrymmnm-ﬁ 0. Oéf&l‘ﬁfdhef(ﬁlﬂsd?mtlb’)}\fca 7@3%93@&{3 ime (CAS
e S B LR e st ons
Reglstryr}@%3gg ?? r1gr@&%1d§@%@¥esz %u@stfym@ 8@521(35&21&@; Gd'dltllgg},lmﬁgAS
RegistyiNa0R2S8T 33 i lpromacit (GASBeatiy M- 39508~ b Lttt heiaCAs
Reglstryclgcm ?§9r~](52{—]§), %‘orlﬂ{)xy::lﬁ (&RE lﬁé‘éﬁg’y R%..azol@g-%n), Ciprofloxacin (CAS
Registry No.: 85721-33- 1); Ofloxacin (CAS Registry No.: 82419-36-1); Enoxacin (CAS
Registry No.: 74011-58-8); TLomefloxacin (CAS Registry No.: 98079-5 1-7); Cinoxacin (CAS
Registry No.: 28657-80-9); Doxycycline (CAS Registry No.: 564-25-0); Minocycline (CAS
Registry No.: 10118-90-8); Tetracycline (CAS Registry No. : 60-54-8); Amikacin (CAS Registry
No.: 37517-28-5); Gentamicin (CAS Registry No.: 1403-66-3); Kanamycin (CAS Registry No.:
8063-07-8); Netilmicin (CAS Registry No.: 56391-56-1); Tobramycin (CAS Registry No.:
32986-56-4); Streptomycin (CAS Registry No.: 57-92-1); Azithromycin (CAS Registry No.:
83905-01-5); Clarithromycin (CAS Registry No.: 8 1103-11-9); Erythromycin (CAS Registry
No.: 114-07-8); Erythromycin estolate (CAS Registry No.: 3521-62-8); Erythromycin ethyl
succinate (CAS Registry No.: 41342-53-4); Erythromycin glucoheptonate (CAS Registry No.:



i near gradient elution from97:3 to 0:100 a

rate of 18.0 ml/min with UV detection at 254t ﬁrrfl o
waewnesos uti on mass spectra are recorded on apPdhEsI006/029302

Fi nni gan Surveyor MSQ instrunment (operating in APCI

node) equi pped with a G lson |iquid chromatograph.

Unl ess noted otherw se, the quasi-nolecular ions, [M

+ Hl +, observed in thes4owresol ution mass spectré\ are

the base peaks. Elenental analyses are perforned at

Atlantic Mcrolab, Inc. (Norcross, GA). EXAMPLE 1.

23067- 1352355’@%% iBagt_cr)lblTOS%tg [(Eéﬁl I}eég_it_l}; INo 3847-29-8); ]?rythromycm stearate
(CAS Regidtry Tb.OSE522-0 2 38 pcamyrin (XS Regi %%%%4 o Mel}lc%pia%!ﬁl €&As
Registry 1?19 6@%"84&‘ ObRloRin] f%m%%'l' @Qld 08 By NSl SEIES TRk RA EEAS

e ‘cot respoitdi ng core ermedi at es i
Registry R6E Q8 5IBDRLOW tihethoprimy(CAISR deisty et 8- Ko éﬁéﬂdﬂ%@xawle

WG 2007/ 01430
(CAS Repstrioy: A23-46- o iGofyraion (2@2%%9%%%&0 87265 Riefluplntca®

Y
Reglstryﬁl TE?%% {6 Q gg%rg%réx Néﬁgief%u%§Nngngﬁsx%g) Metronidazole (CAS
Registry EIQ?M%IJ, GH}sIEalExm[(OASQ}eglstry No.: 15686-71-2); Rox1%Eromycm (81:&8

Chl or o- 6-f uor
Registry yog 892]4‘5%353%, o- g%ﬁ‘]‘%%%hfch réa%feal:ng'%f lfllb%a%}]hen and Tazobactam
and the1rWa§9|%rs§ﬁs fa&@@b@!xe@)/elnd other derivatives.
['or o-'5-fl uoronicoti nyI acet at Sh |~§

[Qﬂ?@ﬂ: Adtifengats agepis ug;h;gle@pbqrgaga %mﬁ) o?e%cw Candicidin,
Dermostitilg or ng‘}mgmhromm Hab Bk fﬁcﬁgnyc 4 nsbB¥in, M%partncm
Natamyc%;.] e@’ﬁiagirﬂ ?Eﬂécn?, ,ZP)EnﬁiyﬁllnuAZaseﬂH- Gisedfitlatine OHEoMHCing, JePHSHD

- i one I.S.prepared f
Pyrrolnitrin; $icersin Behersidi, Xé‘l’“&gd% ¢ %Pﬁé\ﬁ%%’éé gﬁli%énag © (l:)’r%fon?%ﬁ%e
Butoco ordantoi Slote, EMBhazd R Blotazold e VO
G LN i e S s ESI S
Enilcona(g%léYFentlconazole Flutrimazole, Isoconazole Ketoconazole, Lanoconazole
CLOPROPYL-6, 7- DI
Miconazple, gngggpq\@}er\@x§ogfazer O@O ﬁg%%a%_l% O@%ﬁ%é@la&
Tolindat; ﬁ%@%?ﬁ%gmgﬂz Iﬁhédnum&sapaedﬂaMy “BrbonsmiiiAeziotroins,
Amorolfine, B1phenam1ne Bromosahcylchloramhde Buclosamide, Calcium Propionate,
Chlorphenesin, Ciclopirox, Cloxyquin, Coparaffinate, Diamthazole, Exalamide, Flucytosine,
Halethazole, Hexetidine, Loflucarban, Nifuratel, Potassium Iodide, Propionic Acid, Pyrithione,
Salicylanilide, Sodium Propionate, Sulbentine, Tenonitrozole, Triacetin, Ujothion, Undecylenic
Acid, and Zinc Propionate.

[0225] Antiviral agents include, but are not limited to, Acyclovir, Cidofovir, Cytarabine,
Dideoxyadenosine, Didanosine, Edoxudine, Famciclovir, Floxuridine, Ganciclovir, Idoxuridine,
Tnosine Pranobex, Lamivudine, MADU, Penciclovir, Sorivudine, Stavudine, Trifluridine,
Valacyclovir, Vidarabine, Zalcitabine, Zidovudine, Acemannan, Acetylleucine, Amantadine,
Amidinomycin, Delavirdine, Foscarnet, Indinavir, Interferon-o, Interferon-f, Interferon-y,
Kethoxal, Lysozyme, Methisazone, Moroxydine, Nevirapine, Podophyllotoxin, Ribavirin,

Rimantadine, Ritonavir2, Saquinavir, Stailimycin, Statolon, Tromantadine, and Xenazoic Acid.



(3) is prepared in accordance with the synthetic

schenme below OOOHO 1. n-BuLi FOHSCCl2 F I C
woRRZOHB2Et F 1 \ O~ FF FF 2. H+ F F 1-10PCDUR0A6/029302

1. >N=C=S, NaH 2. Ml OOOOHO F/ I I OEtNK

mCPBAF\/ | O~ NaHF)1;, SS FNS FNSAFFN

11110 A0 1110 X 1-1 ~> EDC NaSHOOOO F\ | Ort

HSOANH2_ F\ | NH F N SH5F NS 1-10 A 1110 X F 3

Step 1. Synthesis of 2,4,5-trifluoro-3-nmethoxybenzoyl

chloride (A) [0241] A m xture of

246 At ibflimimnorBageats hmllydmeblita're:ncﬁ (h'mited 16 Enfapam: A&d,

ot e Rt P SRS G A
TalmﬂL{ntfaQe TefITE 2R 09 TBE@H.&QH@AE@ Ne&thehat e&@él%atdcﬁl AlQofe8xd Amfenac,

synthetic step. Step 2. Synthesis of hyl
Amtolnibtihl)(ﬂlaOﬂ,)Brﬁm@@,ad Bsferainfac, GinmeeimeClopicym Hﬂacrlyfe)lm E}qdalae,

Felbinaf AoHEIgH 60 EPRTGE SR ASE AP Ren v panga i IRaStE

Isoxepagkwﬂak(ﬂgo MitiakiniclAci@Mofebd18d, DxaméQdas, Pidhizoldd, Praldmetacin,
Butyl | i thium (1.6 ‘Min WD 2007/ 014308

Sulmdapd‘wm@m g rbegi)Propesin, Heoxenisa), Bumadigers Putibuten fubegn,

Xenbucj h(g 91%: get%%olel%c Ti onhzlte %@%ﬁéﬁ q{{ené%%rme%,)l§ gﬁﬂoﬁ%n[‘g
Buclox#, £cid, @ apprbielyFenppibfeny Famox apebifers Fourpiprofre Ibupesfpe Matpuexam,
of the reaction mxture is allowed to ris -5 C

Indoprofen, Kielpprafen. dupRIPEsR, Rrrraseny (irkgnrpsip.Hiikippr Paraie
Pranop{)bl'f%ﬂ PYdti At A LA é\%nzfeﬁ[‘-”ﬁiap‘}of%ﬁlc R, XitndpRAGe Aaliiprdtbn,a

or per S |
Difenamizole, Eplnzole Apazone, Benzpiperylon, Feprazone, Mofebutazone, Morazone,

Oxyphenbutazone, Phenylbutazone, Pipebuzone, Propyphenazone, Ramifenazone, Suxibuzone,
Thiazolinobutazone, Acetaminosalol, Aspirin, Benorylate, Bromosaligenin, Calcium
Acetylsalicylate, Diflunisal, Etersalate, Fendosal, Gentisic Acid, Glycol Salicylate, Imidazole
Salicylate, Lysine Acetylsalicylate, Mesalamine, Morpholine Salicylate, I-Naphthyl Salicylate,
Olsalazine, Parsalmide, Phenyl Acetylsalicylate, Phenyl Salicylate, Salacetamide, Salicylamide
O-Acetic Acid, Salicylsulfuric Acid, Salsalate, Sulfasalazine, Ampiroxicam, Droxicam,
Isoxicam, Lornoxicam, Piroxicam, Tenoxicam, epsilon-Acetamidocaproic Acid, S-
Adenosylmethionine, 3-Amino-4-hydroxybutyric Acid, Amixetrine, Bendazac, Benzydamine,
alpha-Bisabolol, Bucolome, Difenpiramide, Ditazol, Emorfazone, Fepradinol, Guaiazulene,
Nabumetone, Nimesulide, Oxaceprol, Paranyline, Perisoxal, Proquazone, Superoxide Dismutase,
Tenidap, Zileuton, 21-Acetoxypregnenolone, Alclometasone, Algestone, Amcinonide,
Beclomethasone, Betamethasone, Budesonide, Chloroprednisone, Clobetasol, Clobetasone,
Clocortolone, Cloprednol, Corticosterone, Cortisone, Cortivazol, Deflazacort, Desonide,
Desoximetasone, Dexamethasone, Diflorasone, Diflucortolone, Difluprednate, Enoxolone,
Fluazacort, Flucloronide, Flumethasone, Flunisolide, Fluocinolone Acetonide, Fluocinonide,
Fluocortin Butyl, Fluocortolone, Fluorometholone, Fluperolone Acetate, Fluprednidene

Acetate, Fluprednisolone, Flurandrenolide, Fluticasone Propionate, Formocortal, Halcinonide,



at -5 Cfor 5-10 mn. A solution of
2,4,5-trifl uoro-3-nethoxybenzoyl chloride (0.75 mol,
woR@e/ossps a) in tetrahydrofuran ('3 nmL) is addedr/us2006r@29302

portion to the reaction mxture that had been

recooled to -78 C. The resulting mxture is allowed to

warmto roomtenperature, diluted wth ethyl acetate

(50 nmL), and quenched wbéh a 1 M aqueous sol ution of

hydrochloric acid. The organic layer is washed with a

5% aqueous sol ution of sodium bi carbonate (2 x 30 niL),
Halobeth®l PRpREtate B albimbtasone ZHxlom@ddrie)Acetild, élj'dmentamajeil}mdrocortlsone

Lotepregii EGPOio M RIEtone SHEHRe VPRP ST o M ey BB O PP B
Mome:’ca%f;)llxel“t'f.{i'i]oa&é1 BBEARMrlBL AL Prvdriddl AP redi¥ol 84 DAL

cetate i'n hexanes) to give pure B as a white solid.
Dlethylauﬂnwsétz(ta,aﬁedwhmloremm)n Plospluits, Prqdnsqwmval, Zeadoylidene,

R1mexo>c§18; ?{g%p%f ’I(nt}p}_cpHion_eL Waﬁﬁcln%—rﬁ W%%c%%l?nﬁ%togd&

andTnaZn&idTgneﬁéiac%@'Qd'B 5.79 (s, 1H CHC(OH) =CH
7.39 (ddd, JHF = 11.0 Hz, 8.5 Hz, 6.5

Mﬂe@mandg of the ingentios, mayHpe og:ryamed w1;ﬂggp3§: Pr.gnomﬁete @g@mase
inhibltog/l_lizqén I?Dg Spd L %)I’Jela.aa]tﬁ)glli}%& aglzie'tqs-tlaﬂ%ﬁx ci[ao,sg ém’??z% E;C@l o) fg%c%lm or

cephalo@ﬁi’ﬁlms JBeth-lackd@ndze Hhibittds ibclbize, bfgre n&@tlapitdl to Sfatulasd ®idyf

Sulbact@ﬂzﬁti%ﬁwlél}ﬁb%fb'?%?ﬁmc(t%tl i yl t hi 0) car bonoi mi doyl ) - 3- hyd

ek o 0 e P Y0
inhibitofsath as aSqlﬂﬁhielﬂnqme refﬂtmpmrg)en]mblt(as (bmmitbme(ddm@)opbgjy[lqlﬁu@mp -3-

ammoqfuglg{n?f*:, gé? gﬁg’p @%gfgtbggrg{le propaje agj"rfm%,l 3 p%gﬂtﬁ%&l%@ %r thioxanthene efflux
pump 1121 §[§ﬁ,hﬂhéao9“ _BRITueRnéL NIE4)[2 Glaealﬁﬁﬁé%t%diﬁlemoxya(le{)t s

to warmto room enperature with stirring

lsoqumomﬂ)athgﬂphe(nyﬁ OpDO- &mw+m¢tb@iy&ov§<8&wdn@cazbw@e Fegerpine,
th .t t ' 0
NS Al DS AR L Bt ana

analogsy, CS“%iéﬂ%k&l@?ln@cfarp@t—D Tghyleatines FIE06! atwlosporind efftexdpump

et hyl acetate (100 nL) and enched b ddi t
mlubxtcmfN@pashngmqné@ﬂm alé(er@gh@eﬂ, zﬁ@m@qiﬁrg}ge Ctela OB o gh@é@
L Th r
@My By i, HERLIAN Sob BT plbrandh Glnith (Sobfanig o,

Qulmnélm@ er- eﬁ@d@a} @herwlﬁ,&smttﬁpftyhneg Taguspive Cdarivetiyasoidmodin, MC-
This material js purifjed b

as |,y
002434 Reoitirpbiyt BismphorbBr PG RCDoR 7 B2t psTigel32-
' O fibiazil.
g]q“m‘gﬂ%é200@1}'8613@8%%@@’%%%36 oéﬁlg‘%% iﬂeég&ghd%%ﬂdggo 86 (m
2H, cycl opropyl CH2), 0.97 (m 5H), 2.52 (s, 3H,
SCH3 .00 (m 1H, cycl opropyl , 3.96 , JH H=
SYNTHESIZ0OR GOMEQUND CH2CH3)y 4. 82 ?)allppgr_bent t, JI(—|qF 1.0
0203 e o ds @f tﬂ@m@@ﬁhoﬁ'ﬂre prepared ad'ébr,duﬂglto ?rﬂeﬂ(dils whkiknown
OF[1H NVR (282 M4z, 13): 8-149.9 (br, 1F),
to those ddlleddin (lizrart dffoyganicidgmical Qymtheg_lp:) Thesptasing mag}qq{swégq ia pegparing

the conapoe%i&ﬁ cgﬁ]il 1By?nt1§n ?rec}mplwalbrrn% e8by kntoh ¥ et]%od(s,r erc all%lr

availabldX0- 1, 4- di hydr oqui nol i ne- 3- car boxyl at e (D)




[0244] Sodi um hydride (60%in mneral oil, 82 ng, 2.1
mol ) is added portionwise to a solution of C (760

worgo7h14888 nmol ) i n di met hyl formam de (15 nl) aPCT/O81M06/029302
tenperature. The reaction mxture is heated at 80 C
for 3 d (until TLC indicates the conplete consunption
of B), cooled to roomtenperature, and quenched by
addi ti on of a saturated5aqueous sol ution of ammoni um
chloride (10 nmL). The m xture is extracted with ethyl
acetate (3 x 50 nL). The conbined organic extracts
@S0 VIEE hesdgizéthbr the skilléd acti@ inrthe, artdhifioeghnizwobemistticarmyeadily
sul fate, and _evaporated under r1% yr e to

carry ougst@aﬂaei wawpwationsiod orgapiccompoyrds sthpys @“F? ¥oh

@ {ﬂnﬁle sﬁﬁfeﬁ @Rk%&ﬁ%mgﬁipﬁécﬁ& thhitdRrtAA Yeastionsekdydst carried out

ate 1 n hexanes) as a pale yellowoil. 1H NW
when oth&G0ndWdnalitePat3hask8DoriBotested DHhe cympapd ahyd incyepsing the yigld of

the reac&&g%q%%%&r%%%% e%ées%% élgﬁfé(;stlon%t 9£féll(l_l H,F ik'_ﬁedoart!_gan uﬁﬂes

protectlﬁé’ %xloﬁlﬂy 3] W&onﬁﬂ)sh s&hQI%crééied yidlds br o a¥ofdl thiz uﬁﬂdsnmbﬁ:)hons These

Hz, 2H, CO2CH2CH3), 7 76 JH F
reactlons aﬂ@(fo&nd—m the ] ]ge@tq;:g alﬂ-pre also gl mathin thg p;{oppqp 12@ prtisan.
wé'%?.] J’&ch: %)pg Ejn’tloligﬁghav aye ore a[r E%m% fial centek3As 4 result,

one maﬁe?é‘dﬁ%ﬁ? b@ﬁ&e%ﬁQ oﬁtﬁd\ﬂ‘is))melf aiehdlindBastdrédrers H}cb ena@japper§ over
Synt hesi s of eth

anothergIoE U BOSHOEaR AL, S HgLvSat, or may prepare both
steremsggjﬁg Ir%bléh o:;])ﬂ%ql Xsoﬂg&x &c&xdﬂlg d1astereomers[ %nzcl4eé1]ant10mers at once (a

rOC]Ul I he- o-Ccar Xy ate
racemldmﬁhire)r Siereabeydenoonds cldhanyentiod Ay e3ist Fy; acepniq BUXFHASH,)

i S Gy Rt £ 58 o e Ry s my e
ER ACthtRBh Meist bE forSexatnpk &ﬂr f@ﬂt dndchiral
Sqﬁwﬂﬁfyﬁﬁgg%&ﬁsmiggﬁf?'acetatgh(zo nL) aéd 5g£he3 mn?h a
chromaffgraphgueous sol uti on of sodi um bi carbonate (2 x 10
anic la er ri [
e L

enantiofifetl $€ a BleR@it6iner, Frfha{?ﬁifa%ﬂalﬁib ptcperties bvérltmdothgr When a racemic
preparatlve t hi'n-

ayer chr omat ogt y lut.ing wth. .
mlxturegl_lg%swsgedq]@@tqngg 1s,c}pa§y ﬁwterap’léfteglt%ancﬁlg Bptﬁ@pﬁgﬁl gsogegsmgludmg

B T

1023Q] The inkbhtionyatdoamilades lalsChi)uded all Snefgaticdlly, accessible

I . CH2), 1.29 1H, Cl |  CH2), 1.36
confor{fonghand gl Hepnera e PPEDRAEEeIgs (s 51t
%%gﬁ)s’ln\?énﬁén s%ﬂl]xéi" 1118&1%6@?71{%&’ Eollo@%ﬁ%e s(tﬁlat sHéhlf not be
q =
construe@aCHRGHDP) , The. &ﬁte(nt;ﬁdqf a]ll—j;eférencesl @a’@nts and pu[zhshgql{patent applications

cited ug@_ggc‘?u_: t‘%)i appligs it 1@}%}[\"1‘3 T%?ge%?e(%ﬁ = %3‘1"62?. c1>4E|z,2 (12)

LCMS m z cal cd for CL7HL7F2NOBS 385 ([M+]); found 386
([M+ H). Step 6. Synthesis of ethyl

1-cycl opropyl -6, 7-di f | uor o- 2- ner capt o- 8- net hoxy- 4- oxo-
1, 4- di hydroqui nol i ne-3-carboxylate M [0246]

Anhydr ous sodi um hydrogen sul fide (Al fa Aesar, 20 ny,

0.36 mmol ) is added in




one portion to a solution of DVF (6 nL) containing E
(93 ng, 0.24 mmol ) at roomtenperature. The resulting
waedawieons i s heated at 40 C for 2-3 h (until TeCI/US2006/029302

i ndi cated conpl ete consunption of E) and allowed to

cool to roomtenperature. The reaction mxture is

guenched by addition of a 5% aqueous sol ution of

hydrochloric acid (20 nb¥ and extracted with ethyl

acetate (2 x 25 nL). The conbined organic extracts

are washed with brine (4 x 25 nL), dried over sodium
EXAMBLHY ate, and evaporated to dryness under reduced

pressure to give crude F in quantitative yield. This
ABBREVIAFI@NS al is used directly in the next synthetic step

# @ICE?%/ %E%QKBQ@EﬁM% $180124ah| 08 redcEMP schémbesC M dynthetic

S 355 ([MH]); found 356(£M+ ) Step
examples, wB;phtfb]ldISW sThif list in not meant to be an all-inclusive list of abbreviations used in

i f I i sot hi a7
the appz\aqt oo gsﬁ gc?do rﬁl?ﬂqng E?Pﬂ? 1?%3 WI}F%(}}Z/ ﬁt/e] re&d ol?lﬁ?ir?tbod ?)9' those
skilled QB4 &%Mrgﬁﬁ@%ﬁk@w (Iﬁ%galm}oe Bedin P kynthefic Weteties bddlexaimples.
I's added toasolutlonofF(348rrg,O98mm|)|n
BockQ eDr-ahIWIermybmte( 10 nL) at room tenperature.
fonlc acid (465 ng, 4.1 nmol) is
CbZ'CI )i%{’ﬁ'ca lghfl Oh to this mixture. The reaction
m-CPBm xﬁ @hR)rd);fer(ﬁ(tybérfzeiﬂ: aald room tenperature for -3 h and

uenched by addition of an aqueous solution of 5%
DMF - N riietethyifoemapidg (100 nl). The precipitate that
fo hlected by filtration, washed with water
DMSO(?@%ﬁSﬁt{éﬁand dried in vacuo to give 3 as a white
Et;N - Fdbthglanihé s product is of sufficient purity (>-95% by
ectroscopy) to use directly in the final
Et0 - law#wmsfﬂm ing step. 1H NMR (300 M{z, DMBO-d6): 51.12

EtOH -@@andith cycl opropyl CH2), 3.85 (m 1H, cycl opropyl
CH, 4.01 (d, JHF =1.5 Hz, 3H, OCH3), 7.85 (dd, JH F

EtOAc=Tihyd aéétate9. 0 Hz, 1H, aromatic). 19F{1H} NWR (282

DA MHz, DMBO-d6): 5-146.4 (d, JF-F = 23.0 Hz, 1F), -140.2
(d, JF WD 2007/014308 PCT/ US2006/ 029302 65 F = 23.0

Pphg-ﬁiﬁph&m phosfidEe N z cal cd for CL4{1 OF2N203S 324 ([ Mt]);
found’ 325 ([M+ H). EXAMPLE 4. SYNTHESI S OF
PTLC ngt@mtun\myer SlopeReFBIRETHOXY- 9H | SOTH AZOLQ[ 5, 4-

5 ]_%fl Pl%’ ,4-DIONE (4) [0248]
tBUOIg ropy - 7-f1 uoro- 8- net hoxy- 9Hi sot hi azol o[ 5, 4- b]

TsCl - Qusyiohloriée 3, 4-di one (4) is prepared in accordance

wi.th the follow ng synthetic schene. i | Fc F 10 1.
TFA fiffpopoacelipacid)  3° H+ O 0 OH O

THF — Tetrahydrofuran

GENERAL METHODS

[0237] All nonaqueous reactions are performed under an atmosphere of dry argon gas
(99.99%) using oven- or flame-dried glassware. Microwave-assisted syntheses are conducted in
a commercial microwave reactor (Discover System, CEM Corporation). The progress of
reactions is monitored using thin-layer chromatography (TLC) on glass plates coated with Merck

silica gel 60 (Fas4). Flash column chromatography is performed on Merck silica gel 60 (230-400



1. n-BuLi / I \ OHSOCCl2 | O HO2CCH2COREt F F F F
2.H FF 1110 ,0 GH 1. D-N=C=S, NaH 2. Ml OOO
w2040014308 1 OEt mCPBA \ | | o~ a l/ S F N BECEHUR0MG/®9302

FFN i0010i0L K NaSHO O OO NH OR HS04NH

YNsr FNSHF | 1.110 A 1-10 A M4 WD 2007/ 014308

PCT/ US2006/ 029302 66 Step 1. Synthesis of

2, 4-di fl uoro- 3- met hoxyb&hzoic acid (G . [0249] Lithium

di i sopropyl am de (LDA) is fornmed by dropw se addition

of n- butyllithium (1.6 Min hexanes, 39 nL, 62 mmol)
mesh). NNﬂ@sp‘é&ﬂra{ &re deconled tat @nbiedt teinpeszttmeoqsylgaerber(Agfamce 30, 65

- Lt?@t Jonbe 56 % 5 88z s S Hp ¥, i Fhomicat sy
for 'H angl 2OVarels p%&éa]_@% 134? g‘glh‘gﬁ ?@F‘rglaﬁ&aﬂo Rxtebhal ?e%a&ethﬁéﬂ&lg agd are

sol ttihon ropw se to a cooled (-7
referencé®loligraly oftesidudt giofohsirthe @euteathd xolien. z Ehechemigab sljfts &9 °F are

mol ) in tetrahydrof
e e

data is ba% gc D 8gd§t66n810n§1 c%ﬁreﬂlﬁgn Q}#}kégln%gts giat hHC@(ﬁ@?anillI@(Hg@C

e resulting xture Is acidified

IH-BC HRpt md 'BY IRNOESY) Andtheasial MincpleooSNBIR wectorscary (the
hydrochl oric acid, "and the roduct acted w,th
magnitudesgficonplgponstis &ndzélemit?&s sh l%ae A@éﬁﬁi?ﬁi @E’{@: frmed using a
sh f
YMC P%%(f ) ?ﬁt@ a ﬁfx b @I Sy § eva oor a th g{; 18%890 ?J%g%o %frgggﬁ?g 10
H,0:CHEO® confihg0. m% TI@S ifsllovet by a daperitear gradlwa'tehmo(l $OmA0:10 to
The residue dissol ved once the s Iut|
10:90 ataofloyPrainoiA & mideHR VAU eleosons L gefotirie
h T
e B A B g
an isocratéc élﬁtlc&ﬁﬁﬂ Ot ddominodt 92:32H,/: CH;CN containing 0.1% TFA followed by a 10-min
linear gradient elution from 97:3 to 0:100 at a flow rate of 18.0 mL/min with UV detection at 254

nm. Low-resolution mass spectra are recorded on a Thermo Finnigan Surveyor MSQ instrument
(operating in APCI mode) equipped with a Gilson liquid chromatograph. Unless noted
otherwise, the quasi-molecular ions, [M + HJ*, observed in the low-resolution mass spectra are

the base peaks. Elemental analyses are performed at Atlantic Microlab, Inc. (Norcross, GA).

EXAMPLE 1. PREPARATION OF 8-METHOXY-SUBSTITUTED-9H-ISOTHIAZOLO[ 5,4-B]QUINOLINE-3 A-
DIONES

[0238] 8-methoxy-substituted 9H-isothiazolo[5,4-b]quinoline-3,4-diones are prepared
from the corresponding core intermediates (1-4) in accordance with the synthetic scheme

outlined below.



aqueous sol ution of hydrochloric acid. The product is
extracted with ethyl acetate (2 x 200 raL), and the
W@ eonionssds or gani ¢ extracts are washed wi th briper/g$906/029302
m.), dried over sodiumsulfate, and concentrated
under reduced pressure to give G as a pale yell ow
solid. This product is used directly in the next
synthetic step. 1H NWVR 6B00 MHz, DWVSO d6) 6 3.93 (s,
3H, OCH3), 7.24 (ddd, JHF = 10.5 Hz, JHH = 9.0 Hz,
JHF =2.0 Hz, 1H, aromatic H5), 7.62 (ddd, JHH =
9.0 Hz, JHOF =$.0 Hz, JH E = 6.0 Hz, 1H QGaromatic
H-6) .y St nt hesi Y~
2,4-di thoxyben chloridg (H). [0288] A

=o € 10,
11.1 'rmol), jthionyl chlaride (S{EEL/ and 4t hyl
acetate (30/NL) is refluxed for 4 Al'l vbOhatiles are
renoved in vacuo, and the remaining residue is used
dire% yFé§-gh@ gﬁxt synthetic step. Step 3. Synthesis
of (
3- hydnoxM FZAAdebluoro 3- met hoxyphenyl ) acryl ate
(I). [0251 ] Compound | is prepared using the genera
met hod of Werenga and Skulnick (Werenga, W;

948 2. 44, 310- 311
EXMVIP&}(%Utyf‘%E ﬁnﬁﬁﬁwﬁbqggﬁgFF efgﬁe i's added to ;

[IDBQ]e'ﬂO(ﬂo?&9G}/clspdopylb63ﬁucn‘b -OFE1 el D iriazanyclopentatblnaphthalene-

3,4- dlorff?ﬂg glpgépggﬁd%ﬂgq Eﬂ;yll.%g fhc rcgﬁuﬁgni%bcgpéﬁjmeta%%smg the procgdure of
Chu and ﬁ 4@ e, MO &K)OMQM%Q%A FKCTJ/ H@%%@ézoéﬁé’n@%mﬁmonm ~1195).
reacti on mxturelsa wed to rise to ca. -5
9- Cycloqu“plyhg 7tdlﬁucad@H—nsoihlamloﬁa‘bblqyimlmfhﬁ Hraioned@} i iprdpated from 2,4,5-

i G T, Al o

83984?)4 di f1 uoro-3- met hoxybenzoyl chloride (H) (11 1 mo
vide supra) in tetrahydrofuran (10 nL) is added in
one portion to the reaction m xture that has been
recooled to -78 C. The resulting mxture is allowed
to warmto roomtenperature, diluted with ethyl
acetate (100 nL), and quenched with a 1 M aqueous
sol ution of hydrochloric acid. The organic |ayer is
washed with a 5% aqueous sol ution of sodi um
bi carbonate (2 x 80 nL), followed by brine (2 x 80
m.), dried over sodiumsul fate, and evaporated under
reduced pressure to give the crude product. This
material is purified by flash colum chromat ography
(eluting with 20% v/v ethyl acetate in hexanes) to
give pure | as a white solid. '"H NWVR (300 MHz, CDC13):
(keto, predom nant tautoner, -80%,51.20 (t, JHH=
7.0 Hz, 3H, CO2CH2CH3), 3.88 (d, JHF = 4.0 Hz, 2H,
CH2C2CH2CH3), 3.98 (apparent t, JHF = 1.0 Hz, 3H,
OCH3), 4.15 (g, JHH=7.0 Hz, 2H  CO2CH2CH3), 6.92
(ddd, JHF =11.0 Hz, JHH = 9.0 Hz, JHF = 2.0 Hz, 1H,
aromatic H5), 7.57 (ddd, JHH=9.0 Hz, JHF = 7.5
Hz, JHF = 6.0 Hz, 1H, aromatic H6). LCVM5 mlz cal cd
for Cl2H12F204 258 ([M+]); found 259 ([M+ Ht. Step
4. Synthesis of (E)-ethyl
2-((2)-N-cycl opropyl (et hyl t hi 0) car bonoi m doyl ) - 3- hydr
oxy-3- (2, 4-difluoro-3-nmethoxyphenyl)acrylate (J).

X



[0252] Sodi um hydride (60%in mneral oil, 212 ng,
5.31 mol ) is added portionwise to a cooled (0 O
wa@edawieons containing | (1.28 g, 4.96 nmol ), cyeCDPsmpyh29302

i sot hi ocyanate (781 pL, 8.43 mmol), and

di met hyl fonnam de (13 nL). The resulting m xture is

allowed to warmto roomtenperature with stirring

overnight (18 h). Methybpliodide (525 pL, 8.43 nmmol) is

added to the resulting solution and stirred for an

additional 4 h (until TLC indicated the conplete
EXAMPBEGnSummtemsmF@fCYQLOPWLrGe'é@IFLWRQfﬁ%E@H@XY-Q P THLEZPLO[5,4-

ceta 250 nmL) and quenched by addition

ool Exrhe FORRLY

Aoy us solution of ammoni um chloride
@50]rd-obyclzglhspﬁrsgﬁﬂl&l@oﬂoastﬁfetuosy@ms&mzm[Lstn _Bliqhinelifed3 #-dione
ed over sodium sul fate, and evaporated
A3) 1sprmmmme@mmewyhélmn@em%scbﬁfv@b@ﬁ%‘ crude product.
This material is purified by flash col umm
chr ongt ogr aphy (eI uting vvi th 40% v/v ethyl acebat ®©in

g hexangs) to give ag yel1.oBulbi | . 1H NVR A~
133QCH50. @- @lm H@4GCHG0ED (s, o
m 1H cycl eprepyW: CH), 3491 (q, JH—L F5 Hz,

2'_5 CH2CH3), 3. 970(3 3H, OCH3), 6.88 (ddg, JHzF =

¥0.0 Hz, JHH=9.0 HZ, JHF = V\D2007/014308

PCT/ US2006/ 029302 6@ 1.5 Hz, 1H, arorratlc Nog_

(ddd, JHH = 9.0 Hz, JHF 70Hz JH F =

aromatic H6), 11.78 (s, 1H, OH). 19F{1H} N

MHz, CDCl13): 5-130.8 (d, JF-F = 10.5 Hz, 1F); 26 8

= 10.5 Hz, 1F),.fOLCI\45 mz calcd for

INOAS 371 ([ M+]); floudd 372 ([ M + |—|]+)
&3t s @fcPenhy F

BT hOXY- 2- (et ) 7 0) - 4-0xXQ- 1, 4-

F dhy §U|nollne3 ‘ ate (K). [0253f Sadi
A drN\de®(60% i n m ner ﬁ 142 ny, 3.54 nabl

added portionw se to ce])utlon of J (1.25 g, 3. 37

mmol F in dlrrethylforrmmd (18 nL) at room

terrp;rature The reaction mxture is heated at 75 C

s

for 1821 (until TLC indicated the conpl ete consunption
of J cooled to roomtenperature, and quenched by

addi bl oo of a saturat ed aqueoys solution of anmmoni um
éEZO nm). The rejfis extracted with ethyl
tx_H_SL@{N ) onkigned organi c extracts

sm.), dried over sodium
5 and evapor at upder reduced pressure to
Qi v rude K as a pal € yeDow oi|l. This product is of
suffcient purity (>95% bys NVR spectroscopy) to use
directly in the next synthetic step. 1H NWR (300 MHz,
Step 1. Wé@s 0 504‘ 5 %ﬁ%pf g%etﬁd&&b&?@@@h’lbn@'@é H% 1;_'( m 2H,
Cﬂﬁ)?ure Bf B2, 5(tﬂﬂu®bk3 BEMBYybeszotGacidr{154 kg, 0.75 mmol) and
hal

‘quﬂ
th10nyl4; 2 ?1%) Lps%xyﬂéor}_ﬁlzls dl”%_cl JSEI-BJQ:) %dﬁye%?v?%% &nd the

remam](ngﬁgm&lel'gused‘hﬁ"eé'ﬂlym %e%ekksynﬂﬂéﬁc §t61’§) m;f—ll Calr_lz)r6n)a . Z I?I-SS

Step 2. W{ZMOfNﬂRe(hZBﬁhmxy-ms)tw‘l@fMsmathwphewé)acm
Eﬁ)fét)Z(J: %lompofn(l)d’ B E:sl;Zr'é'lola? ¥ using tﬁe gene£41 Mteh)od of %nlgnga'szﬁld@anTck

(Wierenga, W.; Skulnick, H. I J. Org. Chem. (1979) 44: 310-311). n-Butyllithium (1.6 Min




Step 6. Synthesis of ethyl 1-cyclopropyl-7
fluoro-8-net hoxy-2-( nethylsulfinyl)-4-oxo-1, 4-
wal2dwyadiorii nol i ne- 3- carboxylate (L). [0254] PCT/US2006/029302

i n- Chl or oper oxybenzoic acid (<-77% 527 ng, 2.35 nmol)

is added in one portion to a cooled (-5 C solution

of K(0.75 g, 2.14 mol) in nethylene chloride (20

m.). The reaction mixtdre is stirred at 0 C for 2.5

h, diluted with ethyl acetate (100 nlL), and washed

with a 5% aqueous solution of sodium bicarbonate (2 x
hexanes) 30addkd to BRI (GENTC) sohyien of Eﬁdhydefcfuméw mépdinjgiping ethyl

sul fate and evapor at ed under red ressure .t ive
hydrogertmdomtudléomaégvnm%md ParEpyly f ﬁnaﬁcétaf)b&hgl ash

I h t. t
coneef TSR R A el

butylhthﬂiﬁl M\ﬁi& Q- BeiALith D38 I 59.46 thnhatl) is bHdedoyntil @ pm&p:ylor persists
, VWO 2007/014308 PCT/ US2006/ 029 6%’6 9 1

at-5 °C Idrl S—G:Q'mum pAcphutioop{,4 Sﬁlﬂq_oreﬁrmg_thpx i’ﬁ@oéflp? ?ﬂﬁ% (Q:Hg])mmo

vide supliq% m tg‘%_’%ﬂyéa?@ga éﬁg}‘ﬁf %%%@ed%}l%wr@l%%% thé reaétlf&ﬂ'fnmtgre that had

been recarh'ed oYeRkop! apy kestthg mifubdis tllowstHo FwaHnZo fboldzten@bl;ature dlluted
OCH3), 4.37 (m 2H, CO2CH2CH3), 7.15 %H-F—ll The

with ethﬂapetdtbl(ﬂ mL),and qrencheriityp é%@@@owz 5@} 10? g hydigep OImCM

organic ]ﬂm_lé iy ‘Qg_%lem%': . O Om'fs%SoiL%gn f? &{ﬂ'ﬁ 'b%afﬁ'oﬁ%tg (Z;I:-g Eg , followed

o r

by brine £ Hh MO asedifbr MdM‘fﬂl yulfah® didl evaﬁ&&te(l [ultler réduced Ptessprento give
nthesi's of ethyl ]ﬁécl opro | 1 20%

the crudd prodeeto Thismeaterigh tspusifige by Hrsh @ Uélaebeh_fgomatography (eluting wi o

i ey SRS 0 FoAbRKI ik e 11 D0AB oo OiRLIR): (eno,

predomﬁré}{%|te)utd>rﬁera§l 8 & 132 gnﬂi{ _Rer0 Hp, 3H) GO.C61,Gth)oA. 0df(apparent t, Jur
di met hyl f or mam de

t
= 1.0 HaysHl, PCiL;), 4525 (G JuTine 7rOeI§m2ﬁC %&z%hﬂé:ﬁﬁes 7§ (&séﬂnﬁg‘é‘a&@gﬁ‘w'

COCHEIm A 4 i v b oo £ HB LT FaP RO TR GTuroR)

act’ion
1 Aeenalies— s adri Ji 0206 Ha, 1GSEHaqLBeHE!0.2 (dd, Jrr=
F H}rﬂnlwkugﬁon of "hydrochl ori cgigm d §75 n.) and extracted
21.5 HaM 3.5 Het 1) —Ed et @de/re>= 13-180, 1.9 Hz, Hile conbi ned organic

Step 3. Agxzhregzmz@s?e&yﬁ (&Z%cyg \?gngplry E{?f@ﬂ S}ﬁ‘hz% Zé)o%)/mdé}/g' LA RHBEL3-

ryness un
(245tfﬁ%%@—)@%&h@@ﬁk@n?l)&&yl@tev(e')Cr ude M (> 90% purl ty by

s material is used dire
wash&dwnb'v@pﬂet<éo%b@v®ﬂraﬁéels3 b g pdfpddpgipmvise toa

d f 1S0O
cooled ﬁ% _;cr)]i{}gﬁz ign ccgyaﬁ%lﬂgg (gé@ o Cyf:hﬁ] §Zycﬁ ﬂ}@d}’l &9&&3}%&3@20 ML,
1.2 mmBi) Ui QtirBot ARG @%bt deaR milz OT le] rsultiny] mjixiure isi allowsd # wapDidroom

: I f b' b
temperé?(tl]rlﬁ gvrl’gl Stlggggzkvv[e]?n%?]x &Ah}s \%Q%thc ?(?dz% @{Sz;)tglr ﬁ he [ q%gacgt% the
resultmg f%qu_W_ argi? sftlf%/lg gg;r 12 aH&tlo%al a4 (‘Hﬁﬂy’l’ ¢ fﬁdkgfefl W&ﬁﬂﬁéﬂé an

erature. roxy am ne- O sul fonic
consumpfibslof ﬁ'ﬁ I HeeacBior ﬁnmml i} dilgtedaiiRdthyhacert (00 mloand guenched by

his mXxture. The reaction mx relé tIT dat r?%ls
addition efpesiureied aquears SOBItinof AMFIoBHEN AalYi SR greamg e

washed with brine (4 x 30 mL), dried over sodium sulfate, and evaporated under reduced

pressure to give the crude product. This material is purified by flash column chromatography

(eluting with 40% v/v ethyl acetate in hexanes) to give C as a yellow oil. 'H NMR (300 MHz,



aqueous sol ution of 5% hydrochloric acid (150 nlL). The

precipitate that fornmed is collected by filtration,
worehetwsth water (3 x 10 nmL), and dried in VBCTOS1006/029302

give 4 as a white solid. This product is of

sufficient purity (>_95% by 1H NWVR spectroscopy) to

use directly in the final am ne- coupling step. 'H NWR

(300 MHz, DVMBO-d6): 816321 (m 2H, cyclopropyl CH2),

1.26 (m 2H, cyclopropyl CH2), 3.92 (m 1H,

cycl opropyl CH), 4.00 (d, JHF = 1.5 Hz, 3H, OCH3),

CDCLy): Zoéa (&dﬁa cyt(!alprngl(CHz'f_) 0—%7(5::1H}H zsm(@mzscmg) 200 ami 1
CYCIOPrOﬁS@@?DQﬂ-%GBJxPﬁ’H wﬂ@o@im@‘@%b 4%&?&%@ Hfl = k12, 31,

oc, S5 M B T S o S 0

NTHESI S OF
1E), 44{“‘%}&75?3{‘“?%@& DI N- 3- YL ETHYLAM NE (5)1 {h 57]
Step 4. Sﬂntb&tsh)fleﬁhbzl— byrdairomi-6,73diffkoretSwpetemn (meh é’s‘é’r@@ b %

) acc th the synthetic schene bel ow. HO ~NBn =
dlhyquw E%’ zf%f Oﬁd‘%éw NO NH-~ ~)-GNBnh H2N H2N G5 P

E 8P sddiu &5(69%0h nliralloil) 8P 2y, Pyl rmabi) @ addad p(brtionwise toa

anesul fonate . [0258] Met hanesul f on chl o
solution ()ﬂG (40, mg, 1% mmo})(lgl) dl@ﬁ[ﬂhbé@r%lanale b%lﬂibj a‘(feo‘é)tef%eirﬁﬂ‘ﬁe ﬁrhe

reaction ?r{%th%? ﬁ?ﬁ%doq%gg ﬁfz‘g 3C<? Pu(xgh’?ge Qn({l%)tef iﬂenncilslplete consumption of B),

cooled t& fdoﬁI ©¥baaiRe and §&nblled HY.alddition by a safiveted egurons sndution of
mxture is stirred at 0 C for 15 nin,. and g %\66:%,? ofh

mmonivchiotide (H0uok. Erepenbirais G- Bih PRV HERRSS 5130 e The
m xture is quench wi.th.a

combinel SHRAHT B B LSO TR DR o Sy g e s

Shed rddubdl FeRibeas bRe dauds ®. Urliiomatefial is paliifike by flash column
evaporatgﬁlcar bcr)nat e I(ﬁg X g washed w t h wat er

chromatogryphydeiutidg W\lltbrl”o%a‘@)'ﬁ etbv tatejp hegapes) 4n B al?&r?éf?ﬁieﬁ%‘f’ 88 H
NMR (3P gﬁ%%rcﬁyc’p‘f)e %,Q'%WB%P%@XIF%( g)% by 2%’%%@”?%@%) 1.38
(t, iz 2 7%%%, Ay, éUéCH{CHﬁ 1,68 (s glm SCH53.24 @A, thsncyabﬁrg@a 1@9 4.08 (d,
Jur= Hsz 3H,1@CH5) 480 (qvudit 7. Oﬁzlgﬁﬁ@g%@,ﬁH@ ’56 (ddofos m@s Hz,

8.5 Hz 1j%|@gléjmafu%go %&Wg&%ﬁﬁyﬂam) é\/ﬂ{gﬁg 5§F_I.(J= M 613 1F), -

1 | 1,N0 336@ 1\/&* found 370 (M +
137.7 (éﬁ%f R)Q? ?rg% lg)zlylF(gﬂfF?'g?%ﬁﬁgt?ﬁ%rzopgn 2- g[m 2)2 O(ulg)
H]"H. [0259] The synt heses of 0 and P are descri bed

Step 5. .gyrn(tehve!szg lé_?et%yl ]—cyc (prle £ 7% zﬂuo%: % 4thoxj\{—'2.-( methylsulfinyl)-4-oxo-1,4-

dihydroquinoline-3-carboxylate (E)

[0245] m-Chloroperoxybenzoic acid (<77%, 34 mg, 0.15 mmol) is added in one portion
to a solution of D (50 mg, 0.14 mmol) in methylene chloride (3 mL) at room temperature. The
reaction mixture is stirred for 1 h, diluted with ethyl acetate (20 mL), and washed with a 5%
aqueous solution of sodium bicarbonate (2 x 10 mL). The organic layer is dried over sodium
sulfate and evaporated under reduced pressure to give the crude product. This material is
purified by preparative thin-layer chromatography (eluting with 10% v/v hexanes in ethyl
acetate) to give pure E as a white solid. 'H NMR (300 MHz, CDCl3): 60.62 (m, 1H, cyclopropyl



Lenoir, E. A, Ill; Suto, M J.; Zeller, J. R;
Wenpl e, J. Tetrahedron: Asynnetry 1994, 5, 1131-
wa 284014300 2007/ 014308 PCT/ US2006/ 029302 71 SP€pPU#2006/029302
Synthesis of 1-((R)-Mthyl-1 pyrrolidin-3
yl)-ethylam ne (5). [0260] A mixture containing P (7.4
g), 20% pal | adi um hydr oxi de on carbon (7.5 g), and
et hanol (75 nlL) is stir6ed under an atnosphere of
hydrogen gas (50 psi) at 45 C for 24 h. The mxture
is filtered and the filtrate is concentrated under

CHy), 1. 0099# agl cRil&E6Y €HLY 1di3u(en, BH( dyclopgopybSHY 1. 28$ma11515qypbw0py1
. This nmaterial is stored under
CHy), 1.3 @,olm-}gag S Tiai SRS RS 22 ity g gg%?gm g%CY"lOPmpyl

CH), 40P Jiria> Slen 3ty OCHOPR 32 (0. Jfhe 5 75 o, S CORMRCL Y75 @, Je

=10.0, sz I, %rcfina{‘t%?_b PR NNIR (280 MEH) CDE1)0S ¢ THS,2 (ﬂTlFlF@ZHQ Hz,
CM5 mz calcd for C7THLE6N2 8
1F), -136[2W;%Tp#buamz1® LOMIS: mig celeddiongy 17 HiE AN Qs (MR 386
M+H§§, GENERAL METHOD FOR THE FI NAL AM NE- COUPLI NG STEP:
( NTHESI S OF 7- ((R)- 3-

. ) - Q-1EN QI PIRTR -

Step 6 .(ﬁ/guf&@g W ANE18pré by Y REPubEI-Nrrikr ctipjo- Y4-6- F
dihydromdlmx¥r®@wmai 5, 4- B] QUI NOLI NE- 3, 4( 2H, 9H) - DI ONE

J{%ﬁ% gden sglﬁﬁe (Alfa Aesar, 20 mg, 0.36 mmol) is added in

nOp ypyrrolidin-I-yl)-9-cyclop
one portﬁ&xt(tﬁ |a'35}uf1b1hlﬁf ]DNBTI 6 mL) containing E (93 mg, 0.24 mmol) at room femperature.
met hoxyi sot

he e oo B S 3 SN B2 Al Shmpon o
E) and %%%te{il c} éo%btso Aogﬁﬁelggér%wk a'éng regdcgon 151xtl|h“é| i qﬁen&l'i‘e'd%ﬁl additibh of a

Synt hesi s of
5% aqugo'uﬁ cEMtir dAryarschioft aga@yl) mdrdxu‘actdd witlh ethyl acetate (2 x 25 mL).

yl)-9-cycl opropyl -6 fluoro-8- net_ho hi I
The comblqucp]gfnm ¢xteacts areqyasped with bapg e %@iié‘?ﬂoé Pl\f%égélg 5s’u1fate

and eva{)%ratézﬁ %ﬂ, %&g&éﬁu{nﬂer zfi‘gg%igg}gsrsﬁre% %@% 914 F"’ly qﬁﬁﬁfté’cﬁ/@ yYede Seiis

materiallis QSdg‘"ﬂi’l‘eiﬂy 0.1 tH??ﬁeiXY kyrihatit exh depredend 1tsrb)1datawcﬂegradatlon LCMS
iisopropyle l.am n 7 4.3 I
miz calqdefQU@tsﬂu@zWag %ﬁ5e([ Di @P&H?’é(ﬁ@w Vﬁkﬂ micr mvzas I?:EM
over),
s 7 STt i MBS Pl S iy

d
346%?9&%6@@&C9and evaporated to dryness under reducedowe
ressure
F 2471 A selEonPf qu%wcaryég%ea@ga Ob.r%)il’l)'lmgﬁSI d ﬁt%r 1§f mL) is added

to a solbEHHFH A48 H‘l%\,’\ﬁl.gg niSolf B Bl @@ fik¥n (10 mL) at room temperature.
Hydroxylamine-O-sulfonic acid (465 mg, 4.1 mmol) is added in one portion to this mixture. The

reaction mixture is stirred at room temperature for ~3 h and quenched by addition of an aqueous
solution of 5% hydrochloric acid (100 mL). The precipitate that formed is collected by filtration,
washed with water (3 x 5 mL), and dried in vacuo to give 3 as a white solid. This product is of
sufficient purity (295% by 'H NMR spectroscopy) to use directly in the final amine-coupling
step. 'H NMR (300 MHz, DMSO-dg): 51.12 (m, 4H, cyclopropyl CH,), 3.85 (m, 1H,
cyclopropyl CH), 4.01 (d, Ju-r = 1.5 Hz, 3H, OCHa), 7.85 (dd, Jyr = 11.0 Hz, 9.0 Hz, 1H,
aromatic). °F{'H} NMR (282 MHz, DMSO-d¢): 6-146.4 (d, Jp-r = 23.0 Hz, 1F), ~140.2 (d, Jp-



centrifugation. This solid is purified using
preparative HPLC to give the desired product.
wee@palsvs ve HPLC is performed using a YMC PacRCPUS2004/629302
150 x 30.0 mm 5, um col um WO 2007/ 014308
PCT/ US2006/ 029302 72 coupled to a YMC Pack Pro 50 x
20 mm 5, um colum with an isocratic elution of 0.37
mn at 95:5 H20: CH3CN sont ai ni ng 0. 1% TFA fol | owed by
a 15.94 mn linear gradient elution from 95:5 to
25:75, followed by a 0.69 mn |inear gradient from
p=23. oﬁé 115, LeMS Mk calcd forfd @ FAL©;9828QM]); fduhdB25 (M h
detection at 254. The crude material is |oaded as a
solution containing acetic acid (-2 nL nmet hanol (4 1
EXAMPLH#..) symsm 8+C{CLOPRADYL-TFHEIOBATS M BIPXS T YAHROTHIALOLOLS -
L@ed as,.the TFA salt and is converted to the
B]QUH‘IOICIHFF’e g hydrochl ori de salt by addition of a
[§ﬁ8ﬁ‘ ol (%r&wf)fopyhydm@ﬂﬁ&ncdaioaw@els(nhibzals[5;4 -bruimelihaddtdione (4)
tol Fowed by evaporation; this process is repeated
is preparedircascordancg it e {ellopang sYBIbEGE SOPERPty by HPLC:. > 99%
tR=10.08 mn. 1H NWVR (300 MHz, TFA-d): 8 1.28 (m
2H), 1.53 (m 2H), 1.66 (s, 6H), 2.43 (m 1H), 2.57
1H), 3.35 (m 1H), 3.97 (s, 3H), 4.01-4.38 (m
@\8 17 (d, J= 12.0 Hz, 1H, aromatic). 19F{1H} (282
TFA-d): 8-118.0 (s). 13C{1H} (75 MHz, TFA-d):
8/]93. 5, 13. 9 25.0, 25.1, 29.1, 39.7, 49.6, 59.4 (br,
14 59.8 (br, W/2 14 Hz), 60.0, 66.8,
1062¢J (d Jc_F = 23.0 Hz), 137.5 (br m W.i2 24
4 144.8 (br, W.i2 10 Hz), 155.3 (d Jc_F =
2 OHz) 169.8, 170.1, 171.5 (br, Wi2 x 9 Hg), -
z calcd for C21 FI\I4031S,,@§L2,([I\/H]) u
od2d Y0 ‘

F 5. 60 0. §3: 'C| ,‘ #0. 00.
HESI S OF /0
RCé’( R) - 3- ( 2- AM NOPRORAN- 2- YL) PYRROLI DI N- 1-
YL-
8- METHOXYI SOTHI AZOLQ[ 5, 4- B] QUI NOLI NE- 3, 4( 2H, @I(]\IE
HYDROCHLORI DE (7) [0263] Mel

7-((R) - 3-(2- Ami nopr opan- 2- yI)pyrrolldln 1-yl)- 9 cycl /FL
0 .

N

iab. Purity by HPloC >-99% 1H NMVR (30 MHz,
DI\/B 6): 80.92 (m 2H), 4©°34 (m 2H), 1.33 (s, 6H),
1.84,(m 1H), 2.05 (m 1H§, 2.55 (m 1H), 3.44 (#
2H),l3.49 (s, 3H), 3.55 (m 2H), 3.78 (m 1H), 6.86

(d, |dgs9.0 Hz, 1H), 7.82 (d, J= 9.0 Hz, 1H). LCVMB m z
cal cd for C21H26NA03S 414 ([M+]); found 415 ([M +
H)) . (WD 2007/ 014308 PCT/ US2006/029302 73 Op NH H2N

| OEt HSO4NH,




7 Synthesis of 7-((R)-3-(2-an nopropan-2
yl)pyrrolidin-1 yl)-9-cyclopropyl-6-

wo baoanoizsot hi azol o[ 5, 4-b] qui nol i ne-3, 4(2H, 9P)TF/USINE029302
hydrochl oride (8). [0264]

7-((R) -3-(2- Am nopropan- 2-yl rrolidin-21-yl)-9-
A yl) py yl')-9-cyclop

f 1 uoroi sot hi azol o 5, 4- lequi nol i ne- 3, 4(2H, 9H) - di one
hydrochloride is prepared via the procedure outlined
above in Exanple 6 for 6 using 2 as starting material.

o 1. ity Ay 2 9RY ; 00 Mz,
St 1 T e o G4 (101 W/v)): 115 (m 2H),
[@48D Litsiumpdijsopropdanida(LDAMjs, foqn@zbw%?mlﬁﬁ additiqy ot i,

buty Lt (1, G ey 54 12 3 ot fo d fhecl iy Bilproditfime (0.1
mL, 65 88 iMeZahy3Raf 6)20a8EY dtc 78eCd THdreulfifig dolution)iy stirged at —78 °C

.131.8 (s).” LCMS mz cal cd for C20H23EN4A02S 402 (M X
for 5 mis, 600 8C 463 5(thiv) andHhen) cootpdpgaip to\ 8 24 "@nNs@utp.gN)f,I‘é 1s]gz?dded

. nt hesi.s of (- ) - 3z ( 2-.am - i di n- .
sopmis BT 3 SR YR
tetrahdeF)gg'%lt.S ?350 iR peodlds 38 Rin. TR Radtvd nigtkois alewédip warm to
—20°C, Ef%cgf/d%?;zs £Q; andibublpled pith-catbpn Yisyidegps fr r39 mjn.) Tl respdiing,
mixtue 4 G G eFl 9o PP ameash oA RSl ey &
product %Le%ﬂﬁctga’ SR EMYOlLER (2 J00eREY, Ethe\cbmbinbe orgatiio ertiantsare washed

I ned above in Exanple 6 for 6 using 1 a t [
with brine¢160 irdl), driedovensogipm-pilfate, andogaporaterd RN??I 3 @G&M{Sﬁr‘ep the

remainhil?gxggdg 6.3/53%%4&5 j:r_? gflgpe% E&{b ré%l ?fl%rgs/éﬁe)rﬁlss%lzﬁ% ggcge(rt;lée (s’)drlr?tion is
adjustedgtFn%H il) 8 additionldPa 2 B equmsolitin oSsolim( Iydrdrifls. Bhigeplution is

H. 3.93 oH), 7,82 (d, =13,
washed Wl cjehg)] et MERLOEDHEREIBYIL 1 o-addiog 5T 12 M

aqueousZs/@ t%)[l Qgﬁ-‘)}dégﬁhi‘{ﬂg??c% z[%'(\e/[%mrﬂ_}_lét 1&%&&%%%810 0 1%%% %’E'ZOO mlL),
and the g&gﬁw_&@@m@ 28R0R ard thaBe@with brndId 00HZIY, #Ed over sodiirh birlfdte,
and concentrated under reduced pressure to give G as a pale yellow solid. This product is used
directly in the next synthetic step. 'H{ NMR (300 MHz, DMSO-ds) 6 3.93 (s, 3H, OCHa), 7.24
(ddd, Jgr=10.5Hz, Jyu=9.0 Hz, Jyr = 2.0 Hz, 1H, aromatic H-5), 7.62 (ddd, Ju— = 9.0 Hz,
Jop= 8.0 Hz, Jur = 6.0 Hz, 1H, aromatic H-6).

Step 2. Synthesis of 2,4-difluoro-3 -methoxybenzoyl chloride (H).

[0250] A mixture of 2,4-difluoro-3-methoxybenzoic acid (2.1 g, 11.1 mmol), thionyl
chloride (5 mL), and ethy! acetate (30 mL) is refluxed for 4 h. All volatiles are removed in
vacuo, and the remaining residue is used directly in the next synthetic step.

Step 3. Synthesis of (Z)-ethyl 3-hydroxy-3-(2, 4-difluoro-3-methoxyphenylacrylate (I).

[0251] Compound I is prepared using the general method of Wierenga and Skulnick
(Wierenga, W.; Skulnick, H. I J. Org. Chem. 1979, 44,310-311). n-Butyllithium (1.6 M in
hexanes) is added to a cooled (=78 °C) solution of tetrahydrofuran (50 mL) containing ethyl
hydrogen malonate (2.6 mL, 22 mmol) and 2,2’-bipyridyl (~1 mg as indicator). The temperature



Synthesis of 1-((R)-pyrrolidin-3-yl)cycl opropanam ne
(10). [0266] 1-((R)-Pyrrolidin-3-yl)cyclopropanan ne
W@ 2@y 01s0pr epar ed using the nethod of | nagaki P€T/U8s2006/029302
(I nagaki, H.; Myauchi, S.; Myauchi, R N.; Kawato,
H C.; OChki, H; Mitsuhashi, N.; Kawakam , K ;
Takahashi, H.; Takenmura, M J. Med. Chem 2003, 46,
1005-1015). NH H2N 10 ¢7Synt hesi s of
7-((R) -3-(1-am nocycl opropyl ) pyrrolidin-1-yl)-9-cyclop
ropyl -6 fluoro-8- nethoxyisothiazol o[ 5,
of the ree#:(i)iglé %ﬁtﬁf@ is Bifowod 16 tiddto AH)5 @i @ixhghiél sdmtidnastindentyllithjum.

Suffien ﬂg(ulB)l}itBT'culmé?ﬂnhhc@ynmob isonidbd pyifl agltiolor perpisis -5 6 o510
. - O- ro- q- . . .
min. A S5Binee) 7o oo mpion s SRS (bl idh sypee) i
teﬁahydﬂ%l‘tﬂ?r?@lhln%)' id8ddelila oﬁépd?ﬁ&?@rtﬁéjreﬂétﬂmtnﬁiﬁtur@ﬂl@md bean recooled to

outl 1 ned above in Exanple 6 for 6 usin 10 as st arting
—78 °C. Mt e¢subing nRxiuie i adgwedrio @rarm:$0 g8 teme Vfigh ethyl

acetate (J00) &i 1. Ozhé@&'lﬂb}a M %%Zgi?us( ml\gld)n (os h%@g_ghl&g@ aé%cﬁ) The organic

layer is \ﬁé&wd Wi }_tgﬂ 5%&?1%5&9 s&%&%ﬂ gf geaﬁg%@%% (Zi;s 8?- fzrlé.ﬁzfﬁlltli_.\ge\goy

brine (2 80 mala), dded @er Rt &Efwﬂ asl ﬁ@@ora(e[dmn]igr redusedhpressyle to[gine the

crude pr?dlt};:’i F\;} hig n(aferlgﬁ‘s IRBE{}%! l?ygiilgbf; c%qmaéo%gpfyﬁlgﬁ&e@itﬁ FG‘% v/iv

ethyl acé{&’c@%& h&anéi?w’g?wpxﬁ@t hi 2781t08did. 'H NMR (300 MHz, CDC13) (keto
.-b ui nol 3,4(2H, 9H) - dlonehdrochlorlde%
predomlhﬁlﬂ%ﬂtomer NSO%) 5 1.20 (t JH—H 7.0 HZ 3 C02CH2CH3), 3.8 (d JH—F =40 HZ
2H, CH,C _2§H3) 1o Thmasanel GPr onyd pRYIH Vet .15 ol Ji 3=CHEHOPom,
COZCH%?%% &l dfﬂ%oi 00 Fiz47,0] 9900, Me~32.6 (2H 9okt ie-5), 7.57

Is prepared via the WO 2007/ 014308
(ddd, Jﬂagemsmo*ﬁzpeczmelz Jiiti5= pOdte dl eovatis Hrivd LaBEY #/7 gled for

cort 53 R o R G 00 10 25 S arL g peLer s,
Step 4. .%mhe@l""))f (E}Jeﬂigzl QJ((\Z)Myclo;»rcﬁ@l(ﬁz@ﬂh};%)ca?ﬁgﬁmg(agg-ﬂbj)droxy—.%’-
@ 4-dy‘labao-3—aze3@n(pdnenmqyrykee é’i (d, JHH= 9.0 He, ( m7 91
[ﬁ)%gz]ﬁ'ﬁw gayqn cltBooy i m% ﬂZZTQ Al 1%@8 AOHRRRise to
a cooled (0 °C) solution containing I (1.28 g, 4.96 mmol), cyclopropyl isothiocyanate (781 pL,
8.43 mmol), and dimethylformamide (13 mL). The resulting mixture is allowed to warm to
room temperature with stirring overnight (18 h). Methyl iodide (525 4L, 8.43 mmol) is added to
the resulting solution and stirred for an additional 4 h (until TLC indicated the complete
consumption of I). The reaction mixture is diluted with ethyl acetate (250 mL) and quenched by
addition of a saturated aqueous solution of ammonium chloride (75 mL). The organic layer is
washed with brine (4 x 100 mL), dried over sodium sulfate, and evaporated under reduced
pressure to give the crude product. This material is purified by flash column chromatography
(eluting with 40% v/v ethyl acetate in hexanes) to give of J as a yellow oil. 'H NMR (300 MHz,
CDCls): 60.80-1.01 (m, 7H), 2.52 (s, 3H, SCHs), 3.02 (m, 1H, cyclopropyl CH), 3.91 (q, Ju-u=
7.5 Hz, 2H, CO,CH,CHs), 3.97 (s, 3H, OCHa), 6.88 (ddd, Jir = 10.0 Hz, Jp.11 =9.0 Hz, Jur=



~11CNH N H2N HClI 12 Synthesis of 9-cycl opropyl -
fluoro-7-(octahydropyrrol o[ 3, 4-b]pyridin-6 yl)-8-

woreitioxsbg ot hi azol o[ 5, 4-b] quinoline-3, 4(2H, Pé&yUH2006629302
hydrochl oride (13). [0269]

9- Cycl opropyl - 6-fl uoro-7- (oct ahydr opyrrol of 3, 4- [
by h e ( ydr opy [3.4-b]pyrid
met hoxyi sot hi azol o[ 5, 4-43] qui nol i ne- 3, 4(2H, 9H) - di one
hydrochl oride (13) is prepared via the procedure
outlined above in Exanple 6 for 6 using commercially

1.5 Hz, Y Q{dn?a@il:@{ 5, @QW (&dlds T get @@H&rwﬂ 0] B; A= b]OrHrz |lHﬂ, mematic
starting m Purity HPLC. >:98%

H-6), 11(78@@ 1EIVE). Bnas’(H}drsMR @82 1@-12{ .ﬂD@b; 5cy30-3 b wa z, 1F),

12684 H;_F —élrgsfgﬁ? Mo f{,:ﬁf’%m%alfﬁf'%)ﬁjﬂﬁwézﬁ@@ 371 ‘{g?g]) &ﬁ%@’m (M +

. 3.61-4.19 (m 6H), 7.56 (d, (JHF135HZ
aromatic). 19F{1H NWR (282 MHz, DVMSO 5
Step 5. Sythesis Gy - zydepmﬁylﬁeﬂumﬁm@m%@eﬁa&”c’f L ‘?ound

+ 0F/ ~ NH N\NS HN HO . O
dlhydmﬂ@oh%%gﬂt%g’%)"é?(’(g cycl opropy! - )

[f)i 533 rS@dlZlTT( 1%@131@9 Yeboe RythinetaDig, 142 lmg;y 54 dmrnel@ isl Al edbpdriiendse to

bJqui noli ne-3, 4(2H,
a solutloﬁljbdi)I (1 @5)27?0]57 mmol) in dlmethy(rlformam1 e (18 1%?3 at ogrrnqtgnQ{)grgtlugee The

scon AR SBY G PLEN o U R  Btpbhppior,

cooled tB Y(Qﬁlpfé g@fahﬂ@ and dpercBedbyefiditiod of b aattd'a&adptqmd golation of

outlined above in WD 2007/ 014308 P USZOO
ammonifmaigsirde 62 k). 6 Theshixgare issreractethiridh € 2]3)@%4) zI‘?le

combmqg];&aéz%.qlca? ract%%%ﬂ@;‘hg@%ﬁﬁ%&% égé%}?&l%rmg?erﬁ%mﬁf slfhieNghd
evapora%ﬁ@r re&%e@ﬁreﬁdﬁ}e idive GURIORY Opale yéll'd&) oil. 1Tlﬂ§_p1(oriuct48—{)f
sufﬁc1elﬁ|ﬂ)1nt}ﬁ>95% b(yﬁ‘iMR_‘splect@sm;)D qocgg’q:.glggc l? m ‘@g ne;g sygtgptgz: step. 'H
i e AT 5, S TER T . R B .1
(t, Jis 200 165, ¥H, odkcangr A 0%2((, Wit SEl), 3.78 (&, 1R, cyclopropyl CH), 4.00 (d,
Jir = 2.0 Hz, 3H, OCH3), 4.39 (q, Jun = 7.0 Hz, 2H, CO2CH,CHs), 7.12 (dd, Ju_r=11.0 Hz,
Jin = 9.0 Hz, 1H, aromatic H-6), 7.95 (dd, Ju-u = 9.0 Hz, Jy_r = 6.0 Hz, 1H, aromatic H-5).

199 {'H} NMR (282 MHz, CDCly): §-123.7 (s, 1F). LCMS m/z caled for C17HisFNO4S 351
([M*]); found 352 (IM + HJ").

Step 6. Synthesis of ethyl 1 -cyclopropyl-7-fluoro-8-methoxy-2-( methylsulfinyl)-4-oxo-1,4-

dihydroquinoline-3-carboxylate (L).

[0254] m-Chloroperoxybenzoic acid (<77%, 527 mg, 2.35 mmol) is added in one portion
to a cooled (=5 °C) solution of K (0.75 g, 2.14 mmol) in methylene chloride (20 mL). The
reaction mixture is stirred at 0 °C for 2.5 h, diluted with ethyl acetate (100 mL), and washed with
a 5% aqueous solution of sodium bicarbonate (2 x 30 mL). The organic layer is dried over
sodium sulfate and evaporated under reduced pressure to give the crude product. This material is
purified by flash column chromatography (eluting with 5% v/v chloroform in ethyl acetate) to
give pure L as a yellow solid. 'H NMR (300 MHz, CDCls): 60.60 (m, 1H, cyclopropyl CHy),



NH N\ S HN N AHCI 14 Synthesis of 9-cycl opropyl -
fluoro-7-(octahydropyrrol o[ 3, 4-bJpyridin-6

wa@ kjordot3bg azol o[ 5, 4- b][1, 8] naphthyridi ne-3, BCRHS2006/029302
9H) - di one hydrochl oride (15). [0271]
9- Cycl opropyl - 6-fl uoro-7-(octahydropyrrol o[ 3, 4-b] pyrid
i n-6-yl)isothiazol o] 5, 4-
b] [ 1, 8] napht hyri di ne- 3, 402H, 9H) - di one hydr ochl ori de
(15) is prepared via the procedure outlined above in
Exanple 6 for 6 using 1 and commerci ally avail abl e

0.99 ( VBEdyclipRopgCEY 11 Dy 110) cobBpebpy LB 1.06 (s, 35 cotlambpyl OH:),

P C. >-98%

135 (, U tofis AP ) 67 %%(@mHsm%,.l%%propyl ca),

19FH{1 7 (VP 4 =
400 (d; J%r*{z %lglﬁc%dﬁfl el gmoﬁmozség%CHw (?oun 46%2/§HZ e
9.0 Hz -IlH—I]arb)natlc Bl-6), F93 HM Mz =ND.6 HeH/u N=6. OSH:AI-HH, arotrgtic H- 5) ! F{H}

nt h
NMR Weséﬁef&él%y@ﬁ%w?wwm GraNsB 67 (M Dl found
368@hg )8 methoxyisot hi azol o[ 5, 4-bJquinoline-3, 4(2H,
H)-'di one (16). [0272]
Step 7. Syrn@yasisayp| etgpéll—eﬁldplrdzw’ld flso(q-LaBy TapB)-S-octimry-draxpyls4-ol o[ 3
i di.n

: , 4- D],
dﬂWd”ﬁ%Yﬁ%g%ﬁéﬁﬂﬁﬁg?%K%?5 4- b] qui nol i ne- 3, 4(2H, 9H) - di one
nodsp dﬁfrdnﬁ@soﬂﬂlﬁ]) hglxdﬁ)g%ﬁ SRareAIYd Besah@37 ﬁngz @aduirgol) is added in

outl1 ned above in le 6 for 6 using

one portion® Febyicoat Ak rbmyderd O3 saisbpegs (60t 463 mmo) at -5
o t t | 430
c. TS5BS o SRR SRR R BRI gpgonor )

and alléwINGkard to Ak e. The reaction mixture is quenched by addition of a
9H- | SOTHI AZOLJ 5, 4- B] | NOLI NE- 3, 4- DI ONES AND RELATED
5% aqueahdrolutios of hydrochlonc acid (75 mL) and extracted with ethyl acetate (2 x 100 mL).

The combined organic extracts are washed with brine (4 x 75 mL), dried over sodium sulfate,
and evaporated to dryness under reduced pressure to give crude M (=90% purity by LC-MS).
This material is used directly in the next synthetic step to prevent its oxidative degradation.
LCMS m/z caled for C16H16FNO4S 337 ([M']); found 338 ([M -+ HI".

Synthesis of 9-cyclopropyl-7-fluoro-8-methoxyisothiazolo[5,4-b] quinoline-3,4(2H,9H)-dione
4).

[0256] A solution of sodium bicarbonate (1.3 g, 15.47 mmol) in water (22 mL) is added
to a solution of M (540 mg, 1.60 mmol) in tetrahydrofuran (16 mL) at room temperature.
Hydroxylamine-O-sulfonic acid (761 mg, 6.73 mmol) is added in one portion to this mixture.
The reaction mixture is stirred at room temperature for ~3 h and quenched by addition of an
aqueous solution of 5% hydrochloric acid (150 mL). The precipitate that formed is collected by
filtration, washed with water (3 x 10 mL), and dried in vacuo to give 4 as a white solid. This
product is of sufficient purity (=95% by 'H NMR spectroscopy) to use directly in the final amine-
coupling step. "HNMR (300 MHz, DMSO-dg): §1.11 (m, 2H, cyclopropyl CHy), 1.26 (m, 2H,
cyclopropyl CHy), 3.92 (m, 1H, cyclopropyl CH), 4.00 (d, Ju—r = 1.5 Hz, 3H, OCHs), 7.43 (dd,
Jir = 10.5 Hz, Jy_u = 9.0 Hz 1H, aromatic H-6), 8.06 (dd, Juu = 9.0 Hz, Jyr=6.0 Hz 1H,



Addi ti onal conpounds of Formula | and Il prepared by
the nmethods exenplified in Exanples 1 to 7 are
waleaclosesl i n TABLE 11 WO 2007/ 014308 PCT/ US20P61/028860129302
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EXAMPLE 5. SYNTHESIS OF 1-METHYL-1-PYRROLIDIN-3-YL ETHYLAMINE (5)

[0257] 1-Methyl-1-pyrrolidin-3-yl-ethylamine is prepared in accordance with the

synthetic scheme below.

HO! NBn MsO. NBn } NC‘C[NBn

N o

\/LC'NH . MBn
H,N HoN
5 P

Step 1. Synthesis of (S)-1-benzylpyrrolidin-3-yl methanesulfonate (N).

[0258] Methanesulfonyl chloride (15 mL, 0.19 mol) is added to a cooled (0 °C) solution
of toluene (300 mL) containing (S)-1-benzylpyrrolidin-3-ol (24.5 g, 0.14 mol) and triethylamine
(80 mL, 0.57 mol). The resulting mixture is stirred at 0 °C for 15 min, and allowed to warm to
room temperature with stirring for 2h. The mixture is quenched with a 5% aqueous solution of
sodium bicarbonate (250 mL). The organic layer is washed with a 5% aqueous solution of
sodium bicarbonate (2 x 250 mL), washed with water (1 x 250 mL), dried over magnesium
sulfate, and concentrated under reduced pressure to give N (35.1 g, 99 %) as an orange oil. H
NMR (300 MHz, CDCl3): §2.07 (m, 1H), 2.30 (m, 1H), 2.49 (m, 1H), 2.75-2.90 (m, 3H), 2.98
(s, 3H), 3.61 (d, /= 13.0 Hz, 1H), 3.68 (d, /= 13.0 Hz, 1H), 5.18 (m, 1H), 7.15-7.30 (m, SH).
LCMS m/z caled for C1,Hi7NO5S 255 ([M™]); found 256 (M + H]*, 100%), 160 (40%).

Steps 2 and 3. Syntheses of (R)-1-benzylpyrrolidine-3-carbonitrile (O) and 2-((R)-1-
benzylpyrrolidin-3-yl)propan-2-amine (P).

[0259] The syntheses of O and P are described previously by Fedij et al. (Fedij, V ;
Lenoir, E. A., IIl; Suto, M. J.; Zeller, J. R.; Wemple, J. Tetrahedron: Asymmetry 1994, 5, 1131-
1134).
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Step 4. SynthéSisoF IN(R)-Mefhyl- Epyi®okidin-8-yi)-&hylamine (. -06 -QUa) N

[é'sogégug Z;Eaim%éin%o@ié, %Zalgd&f L}-/d(r:m!zidé on aioon B 5%, and
ethanol (75 mL) is stirred under an atmosphere of hydrogen gas (50 psi) at 45 °C for 24 h. The
mixture is filtered and the filtrate is concentrated under reduced pressure to give 5 (4.1 g, 95 %)
as a yellow oil. This material is stored under an atmosphere of argon gas. "H NMR (300 MHz,
CDCly): 61.09 (s, 6H), 1.51 (m, 1H), 1.64 (br s, 3H), 1.81 (m, 1H), 2.06 (apparent pentet, J= 8.5
Hz, 1H), 2.69 (dd, J= 11.0 Hz, J = 8.5 Hz, 1H), 2.94 (m, 2H), 3.00 (dd, J = 11.0 Hz, J= 8.5 Hz,
1H). LCMS m/z calcd for C7H;gN2 128 (IM']); found 129 ((M + HJ", 60%), 112 (100%).

EXAMPLE 6. GENERAL METHOD FOR THE FINAL AMINE-COUPLING STEP: SYNTHESIS OF 7-((R)-3-
(2-AMINOPROPAN—2—YL)PYRROLIDIN-1—YL)—9-CYCLOPROPYL—6-FLUORO-8-
METHOXYISOTHIAZOLO[ 5,4-B]QUINOLINE-3,4(2H,9H)-DIONE HY DROCHLORIDE

[0261] 7-((R)-3-(2-Aminopropan—2-yl)pyrrolidin—1-yl)-9—cyclopropy1—6-ﬂuoro-8—
methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione hydrochloride is prepared in accordance
with the synthetic scheme below.

0 o Q0 o0
5 F

) | NH

F N A §LG\I NS
X tatPY)|
3 6

Synthesis of 7-((R)-3-(2-aminopropan-2-ylpyrrolidin-1 -yl)-9-cyclopropyl-6-fluoro-8-
methoxyisothiazolo[5,4-b] quinoline-3,4(2H, 9H)-dione hydrochloride (6).

[0262] Under an atmosphere of argon, a reaction vessel is charged with 5 (206.0 mg, 1.6
mmol), 3 (328.6 mg, 1.0 mmol), dimethyl sulfoxide (4.5 mL), and N,N-diisopropylethylamine
(750 44, 4.3 mmol). The resulting mixture is irradiated with microwaves (CEM Discover) at
125 °C for 1 h (conventional heating may also be used—115 °C in an oil bath for 14 h), allowed
to cool, and evaporated to dryness under reduced pressure (~70 °C/2-3 mm Hg). The oily
residue is triturated with ethyl acetate (15 mL) and the resulting powder is collected by
centrifugation. This solid is purified using preparative HPLC to give the desired product.
Preparative HPLC is performed using a YMC Pack Pro C18 150 x 30.0 mm 5zm column
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ml/min with UV detection at 254. The crude material is loaded as a solution containing acetic
acid (~2 mL), methanol (~1 mL), and water (~1 mL). The purified product is isolated as the TFA
salt and is converted to the corresponding hydrochloride salt by addition of a solution of
hydrogen chloride (~1.25 M in methanol) followed by evaporation; this process is repeated twice
to give a yellow solid. Purity by HPLC: 299%; fr = 10.08 min. "H NMR (300 MHz, TFA-d): &
1.28 (m, 2H), 1.53 (m, 2H), 1.66 (s, 6H), 2.43 (m, 1H), 2.57 (m, 1H), 3.35 (m, 1H), 3.97 (s, 3H),
4.01-4.38 (m, 5H), 8.17 (d, 7= 12.0 Hz, 1H, aromatic). ’F{'H} (282 MHz, TFA-d): 5-118.0
(s). *C{'H} (75 MHz, TFA-d): §13.5, 13.9,25.0,25.1,29.1, 39.7, 49.6, 59.4 (br, Wi ~ 14
Hz), 59.8 (br, W1, = 14 Hz), 60.0, 66.8, 106.0, 112.1 (d Jor=23.0 Hz), 137.5 (br m, Wy, = 24
Hz), 138.4, 144.8 (br, W12 = 10 Hz), 155.3 (d Jor = 255.0 Hz), 169.8, 170.1, 171.5 (br, W12 = 9
Hz). LCMS m/z caled for Cp1HsFN4O3S 432 ([M]); found 433 (M + H]+). Anal. Calcd for
C21H,5FN405S:1.5HCI-1.5H,0: C, 49.05; H, 5.78; N, 10.90; Cl, 10.34. Found: C, 49.30; H,
5.60; N, 10.83; Cl, 10.00.

EXAMPLE 7. SYNTHESIS OF 7-((R)-3-(2-AMINOPROPAN-2-YL)PYRROLIDIN~1-YL)-9-CYCLOPROPYL-
8-METHOXYISOTHIAZOLO[ 5,4-B]QUINOLINE-3,4(2H,9H)-DIONE HYDROCHLORIDE (7)

[0263] 7-((R)-3-(2-Aminopropan-2-yl)pyrrolidin-1-yl)-9-cyclopropyl-8-
methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione hydrochloride (7) is prepared via the
procedure outlined above in Example 6 for 6 using 4 as starting material. Purity by HPLC:
>99%. 'H NMR (300 MHz, DMSO-de): 60.92 (m, 2H), 1.34 (m, 2H), 1.33 (s, 6H), 1.84 (m,
1H), 2.05 (m, 1H), 2.55 (m, 1H), 3.44 (m, 2H), 3.49 (s, 3H), 3.55 (m, 2H), 3.78 (m, 1H), 6.86 (d,
J=9.0Hz, 1H), 7.82 (d, J= 9.0 Hz, 1H). LCMS m/z calcd for C2;Hy6N403S 414 (IM"]); found
415 (M +H].
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Synthesis of 7-((R)-3-(2-aminopropan-2-ylpyrrolidin-1 -yl)-9-cyclopropyl-6-

fluoroisothiazolo[5,4-b] quinoline-3,4(2H,9H)-dione hydrochloride (8).

[0264] 7-((R)-3-(2-Aminopropan-2-y1)py1rolidin—1-yl)-9-cyclopropyl-6-
fluoroisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione hydrochloride is prepared via the procedure
outlined above in Example 6 for 6 using 2 as starting material. Purity by HPLC: 298%. 'H
NMR (300 MHz, DMSO-dg)/acetic acid-ds (~10:1 v/v)): 61.15 (m, 2H), 1.30 (s, 6H), 1.33 (m,
2H), 1.84 (m, 1H), 2.04 (m, 1H), 2.54 (m, 1H), 3.32-3.71 (m, 5H), 6.89 (d, Ju_r= 7.5 Hz, 1H),
7.60 (d, Jur= 14.0 Hz, 1H). “F{'H} (282 MHz, DMSO-ds)/acetic acid-ds (~10:1 v/v)): 6~
131.8 (s). LCMS mi/z caled for CooHsFN4O,S 402 ([M']); found 403 (M + HH.

Synthesis of 7-(1 (R)-3-(2-aminopropan-2-yl)pyrrolidin-1 -yl)-9-cyclopropyl-6-
fluoroisothiazolo[5,4-b] [1,8] naphthyridine-3,4(2H, 9H)-dione hydrochloride (9).

[0265] 7-((R)-3-(2-Aminopropan—2-y1)pyrrolidin—1-y1)-9-cyclopropy1—6—
fluoroisothiazolo[5,4-b][1,8naphthyridine-3,4(2H,9H)-dione hydrochloride is prepared via the
procedure outlined above in Example 6 for 6 using 1 as starting material. Purity by HPLC:
>98%. 'H NMR (300 MHz, DMSO-dg)/acetic acid-ds (~10:1 v/v)): 61.11 (m, 2H), 1.20 (m,
2H), 1.28 (s, 6H), 1.82 (m, 1H), 2.02 (m, 1H), 2.48 (m, 1H), 3.27 (m, 1H), 3.51 (m, 1H), 3.64 (m,
1H), 3.93 (m, 2H), 7.82 (d, Ju_r= 13.0 Hz, 1H). PE{'H} (282 MHz, DMSO-dg)/acetic acid-ds
(~10:1 v/v)): 6-139.8 (s). LCMS m/z caled for C1oH22FN5O,S 403 (IM'D); found 404 (M +

HIH.
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Synthesis of 1-((R)-pyrrolidin-3-yl)cyclopropanamine (10).

[0266] 1-((R)-Pyrrolidin-3-yl)cyclopropanamine (10) is prepared using the method of
Inagaki et al. (Inagaki, H.; Miyauchi, S.; Miyauchi, R. N.; Kawato, H. C.; Ohki, H.; Matsuhashi,
N.; Kawakami, K.; Takahashi, H.; Takemura, M. J. Med. Chem. 2003, 46, 1005-1015).

N
H,N

10
Synthesis of 7-((R)-3-(1-aminocyclopropylpyrrolidin-1 -yl)-9-cyclopropyl-6-fluoro-8-

methoxyisothiazolo[5,4-b] quinoline-3,4(2H, 9H)-dione hydrochloride (11).

[0267] 7-((R)-3-(1-Aminocyclopropyl)pyrrolidin-1 -y1)-9-cyclopropyl-6-fluoro-8-
methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione hydrochloride (11) is prepared via the
procedure outlined above in Example 6 for 6 using 10 as starting material. Purity by HPLC:
>98%. "H NMR (300 MHz, CD;0D): §1.02 (m, 6H), 1.26 (m, 2H), 1.74 (m, 1H), 2.16 (m, 1H),
2.70 (m, 1H), 3.60 (s, 3H), 3.62 (m, 2H), 3.74 (m, 1H), 3.87 (m, 2H), 7.69 (d, Jur=14.0 Hz,
1H). “F{'H} NMR (282 MHz, CD;0D): §—126.2. LCMS m/z calcd for C1Hz3FN4O3S 430
(IM™)); found 431 ((M + HI").
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Synthesis of 7-((R)-3-(1-aminocyclopropyl)pyrrolidin-1-yl)-9-cyclopropyl-§-

methoxyisothiazolo[5,4-b] quinoline-3,4(2H,9H)-dione hydrochloride (12).
[0268] 7-((R)-3-(1-Aminocyclopropyl)pyrrolidin-1-yl)-9-cyclopropyl-8-

methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione hydrochloride (12) is prepared via the
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procedure outlined above in Example 6 for 6 using 4 and 10 as starting materials. Purity by
HPLC: >98%. 'H NMR (300 MHz, CD;0D): 60.93 (m, 6H), 1.18 (m, 2H), 1.69 (m, 1H), 2.10
(m, 1H), 2.65 (m, 1H), 3.32 (m, 1H), 3.47 (s, 3H), 3.60 (m, 3H), 3.80 (m, 1H), 6.91 (d, Juu=9.0
Hz, 1H), 7.91 (d, Juu = 9.0 Hz, 1H). LCMS m/z calcd for Cp1Hz4N403S 412 (IM™); found 413
(IM + H]).
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Synthesis of 9-cyclopropyl-6-fluoro-7-(octahydropyrrolo[3, 4-b]pyridin-6-yl)-8-
methoxyisothiazolo[5,4-b] quinoline-3,4(2H,9H)-dione hydrochloride (13).

[0269] 9-Cyclopropy1—6-ﬂuoro-7—(octahydropy1rolo[3,4-b]pyn'din—6-y1)-8-
methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione hydrochloride (13) is prepared via the
procedure outlined above in Example 6 for 6 using commercially available (rac)-cis-
octahydropyrrolo[3,4-b]pyridine as starting material. Purity by HPLC: >98%. "HNMR (300
MHz, DMSO-d): 61.13 (m, 2H, cyclopropyl CH), 1.16 (m, 2H, cyclopropyl CHy), 1.78 (m,
4H), 2.54(m, 1H), 2.89 (m, 1H), 3.17 (m, 1H), 3.56 (s, 3H, OCHa), 3.61-4.19 (m, 6H), 7.56 (d,
(Jup= 13.5 Hz, 1H, aromatic). *F{'H} NMR (282 MHz, DMSO-dg): 6-125.3 (s).

LCMS miz caled for CoiHasFN4O5S 430 (IM']); found 431 ([M + H]H.
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Synthesis of 9-cyclopropyl-6-fluoro- 7-(octahydropyrrolo[3,4-b]pyridin-6-ylisothiazolo[5,4-
b] quinoline-3,4(2H,9H)-dione hydrochloride (14).

[0270] 9-Cyclopropyl—6-ﬂuoro-7-(octahydropyrrolo[3,4—b]pyridin—6-y1)isothiazolo[5,4-
b]quinoline-3,4(2H,9H)-dione hydrochloride (14) is prepared via the procedure outlined above in
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Example 6 for 6 using 2 and commercially available (rac)-cis-octahydropyrrolo[3,4-b]pyridine as

starting materials. Purity by HPLC: >98%. "H NMR (300 MHz, CD;0D): §1.22 (m, 4H,
cyclopropyl CHy), 1.81 (m, 4H), 2.89 (m, 3H), 3.20 (m, 1H), 3.63 (m, 2H), 3.89 (m, 3H), 6.75
(br, 1H, aromatic H-8), 7.44 (d, Jur = 14.0Hz, 1H, aromatic H-6). *F{'H} NMR (282 MHz,
CD;0D): §—132.2 (s). LCMS m/z caled for CooHy FN4O,S 400 ([M']); found 401 ([M + HIH.

Synthesis of 9-cyclopropyl-6-fluoro-7-(octahydropyrrolo[3,4-b]pyridin-6-yl)isothiazolo[5,4-
b][1,8]naphthyridine-3,4(2H,9H)-dione hydrochloride (15).

[0271] 9-Cyclopropyl-6-fluoro-7-(octahydropyrrolo[3,4-b]pyridin-6-yl)isothiazolo[ 5,4~
b][1,8]naphthyridine-3,4(2H,9H)-dione hydrochloride (15) is prepared via the procedure outlined
above in Example 6 for 6 using 1 and commercially available (rac)-cis-octahydropyrrolo[3,4-
blpyridine as starting materials. Purity by HPLC: 298%. 'H NMR (300 MHz, DMSO-ds):
(selected data)57.58 (br, aromatic). *F{'H} NMR (282 MHz, DMSO-dg): §-140.5 (br).

LCMS m/z caled for C1oHaoFN5O,S 401 ([M']); found 402 ([M + HI").
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Synthesis of 9-cyclopropyl-6-fluoro-7-((4aS, 7aS)-octahydropyrrolo[3,4-b]pyridin-6-yl)-8-
methoxyisothiazolo[5,4-b] quinoline-3,4(2H, 9H)-dione (16).

[0272] 9-Cyclopropyl-6-fluoro-7-((4aS,7aS)-octahydropyrrolo[3,4-b]pyridin-6-y1)-8-
methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione hydrochloride (16) is prepared via the
procedure outlined above in Example 6 for 6 using 3 and (4aS,7aS)-octahydro-1H-pyrrolo[3,4-
b]pyridine as starting materials. MW 430.496.
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EXAMPLE 8. ADDITIONAL 9H-ISOTHIAZOLO[ 5,4-B]QUINOLINE-3,4-DIONES AND RELATED
COMPOUNDS

Additional compounds of Formula I and Il prepared by the methods exemplified in
Examples 1 to 7 are disclosed in TABLE II
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EXAMPLE 9. ANTIMICROBIAL ACTIVITY OF COMPOUNDS

[0273] The antimicrobial activity of the compounds of the invention may be evaluated by
a number of methods, including the following visual minimum inhibitory concentration (MIC)
assay. This assay determines the minimum concentration of compound required to inhibit

growth of a bacterial strain.

MINIMUM INHIBITORY CONCENTRATION (MIC) ASSAY

[0274] Whole-cell antibacterial activity is determined by broth microdilution using
conditions recommended by the NCCLS (see National Committee for Clinical Laboratory
Standards. 2001. Performance standards for antimicrobial susceptibility testing: 1%
informational supplement. Vol. 21, no. 1, M100-S11. National Committee for Clinical
Laboratory Standards, Wayne, PA). Test compounds are dissolved in DMSO and diluted 1:50 in
Mueller-Hinton II broth (Becton-Dickinson) to produce a 256 pg/ml stock solution. In a 96-well
microtiter plate, the compound solution is serially two-fold diluted in Mueller-Hinton II broth.
After the compounds are diluted, a 50 pl aliquot of the test organism (~1 x 10° cfu/mL) is added
to each well of the microtiter plate. The final test concentrations ranges from 0.125-128 pg/mL.
Inoculated plates are incubated in ambient air at 37°C for 18 to 24 hours. The organisms selected
for testing included laboratory strains . aureus ATCC 29213 and E. coli ATCC 25922 (strains
purchased from American Type Culture Collection, Manassas, VA), S. aureus FQR700699, and
Paeruginosa 27853. The minimum inhibitory concentration (MIC) is determined as the lowest
concentration of compound that inhibited visible growth of the test organism.

Compounds 17-46, 49, and 52-113 were tested in this assay for anti-microbial activity
against S. Aureus. Compounds 17-42, 44-46, 49, 52-83, 85-103, and 105-113 exhibited MIC
values of 1 microgram/ ml or less against S. Aureus. Certain of these compounds exhibited an
MIC value of 0.1 microgram/ ml or less against S. Aureus, and certain of these compounds also
exhibited an MIC value of 0.01 microgram/ ml against S. dureus when tested in this assay.
Compounds 17, 20, 22, 38-46, 49, and 52-113 were tested in this assay for anti-microbial activity
against Methicillin Resistant S. dureus. Compounds 42, 52-57, 59, 63, 66-67, 70-71, 73-717, 87-
89, 92-95, 100, 102-103, 107-108, and 111-112 exhibited MIC values of 1 microgram/ ml or less
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cethpe%/uol ution is seri aIIy two-fold diluted in

eller-H nton Il broth.
[0276] Optimal cell density is first determined by plating cells in a 96-well plate standard

sterile tissue culture plates in 100 pl media, 10%FBS at six cell densities from 500 cells/ well to
15,000 cells/ well. A cell free well containing only media is used as a control. Cells are
incubated at 37 oC in a 5% CO, incubator for 24 hours. 10% culture volume (10ul) of Alamar
Blue (Biosource, DAL1100, 100mL) is then added. Cells are incubated at 37 oC in a 5% CO2
incubator and read in a Victor V plate reader, 544nm excitation, 590nm emission, at 3,4, and 24
hours after the addition of Alamar Blue. The cell number vs. change in fluorescence is plotted
to determine linearity of signal vs. cell number. The optimal density varies between 500-15,000
cells/well depending on the specific cell type. The optimal density is selected based on the
highest number of cells that is still in the linear response range.
Determination of Compound Cytotoxicity

[0277] Cells are plated at optimal cell density in a standard sterile tissue culture 96 well
plate, and incubated at 37 °C O/N in a 5% CO; incubator. 12 to 48 hours post-plating media is
removed. The cells are washed 1 or 2 times with 1X PBS and replacc;d with fresh media
containing the test compound in 1% DMSO. 24 to 72 hours after addition of compound, the
media is removed, and the cells washed 1 to 2 times with 1X PBS. Fresh media containing 1/10
volume of Alamar Blue is then added. Plates are incubated 4 hours at 37 oC in a 5% CO2
incubator and read in a Victor V plate reader, 544 nm excitation, 590 nm emission.

[0278] Compounds are diluted to 20 micromolar in 1% DMSO and media and screened

in duplicate to obtain single concentration cytotoxicity data. Eight concentration points from
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response range. Determ nation of Conpound Cytotoxicity
WO OR7/h)43@l | s are plated at optimal cell densiPgr/iUR2086/029302
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heterocycloalkyl group, which has 4 to 8 ring members, including 1 or 2 ring heteroatoms

independently chosen from N, O, and S;

R7 is a nitrogen-linked heterocycloalkyl or heterocycloalkenyl group, each of which has 4 to 8
ring members, including 0, 1, or 2 additional ring heteroatoms independently chosen from
N, O, and S, forming part of a bicyclic system with a 3- to 8-membered cycloalkyl or
heterocycloalkyl ring in fused or spiro orientation,

Ry is a nitrogen-linked 6-membered heterocycloalkyl group, 0, 1, or 2 additional ring
heteroatoms independently chosen from N, O, and S, and bridged with a methylene or

ethylene bridge;
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Strep, 1.5 g/L Sodium Bi carbonate WO 2007/ 014308

PCT/ US2006/ 029302 112 WHAT IS CLAIMED IS: 1. A

conpound of Formula AR 0 O R NH R7T NS "OR9

Formula A or a tautonedl®df Fornula of Formula B R5 0

R3 R NS /OR9 Fornula B or a pharmaceutically
acceptable salt of Formula A or Formula B, wherein R3

each ofivéhidhyRlrie gﬂﬂtltu@:ﬂ -videl kil or lﬁbre@absﬁﬁﬂn{@H&bX)Ende Elfosen from (a)
ﬁ%ﬂro gen, droxy, am no C2al kyl oxy,
orbﬂﬁﬁ? Fﬁﬂdﬁﬁﬁ}ﬁvpﬂﬁhﬂﬁ@eﬂbr nDno- or
() is clgwr%ﬁ%?ﬂgll F  Bydlbaz bhvlo, i, 5 M%E éalu{'%%r f&@ha%a%cyl and

s’a nitrogen-
WniCaleldrdisoxd, t 0 8 ri ng nmenbers, |nclud|ng 0, 1, or 2

s of S AL LSO, AORDGRTL LY, EEECn G
Glodd ot Jf;y(tlamangd)aﬁiﬁﬁbommﬁ m @ﬁ%ﬁalf?ﬁ%@)-(ﬁﬁfﬁ% ed

het er oar group having et er oa
Cmelselﬂm%mmm&eﬁ@@eﬂ% (EBMWIOaUﬁ}’l)é@thﬁlkyt)amwﬁfsﬂmkﬁﬁd

|..Qrau which has 4 to 8 ring
e%tr) domﬁ@?‘hg‘%’ ﬁa? g%%@q'gﬁgé et er oat ons
where eattefp)ethérithah BxdQHEBydnoQekNstiliedanth (o 2¥lbkifudhts independently

ni trogen-1inked heterocycloal kyl or heterocycl oal kenyl
org dglece bygpen améro, 4yane, gitroydxeg-GROBEGONH,, C-Cialkyl,

ERELEgs B ol & el Saals L0 LSt R RTEp, -

GﬂmhmﬂutyndC£C5mﬂddknmm th a 3- to 8-nmenbered
ycI | kyl in fused or spiro

: h
Rois C%%fﬁ%gﬁ;{? ool 8?f°p3F1%7°rl% & :ﬁaglp 8tg\g]ﬁc]|1 ;srmg%mgedﬁypﬁg Ot 4 substituents
RAERHAENSRSeH HomIH B Hen, Brdroky, Shing, @jdégahéyﬁ @-Czﬁfkg)gy, mono-

and di-(C;-Cy)alkylamino, C;-Czhaloalkyl, and C;-Cyhaloalkoxy.
2. A compound or salt of Claim 1 of Formula A.

3. A compound or salt of Claim 1, wherein

Rs is hydrogen, amino, mono- or di-(C;-C,)alkylamino, or mono- or di-C;-Cyalkylhydrazinyl.
4, A compound or salt of Claim 3 wherein Rs is hydrogen.
5. A compound of Claim 4, wherein R is fluoro or hydrogen.

6. A compound or salt of Claim 5, wherein R is fluoro.



het er oat ons i ndependently chosen fromN, 0, and S, and

bridged with a nethylene or ethylene bridge;, W
wQe@7/0064808 PCT/ US2006/ 029302 113 each of whPChuRN06/629302

substituted with O or 1 or nore substituents

i ndependently chosen from(a) and O or 1 substituents

chosen from (b); wherein (a) is chosen from hal ogen,

hydr oxy, am no, nitro, Cl4 C4al kyl, Cil-C4al koxy,

d - C2hal oal kyl, and d -C2hal oal koxy, (b) is oxo,

am no, cyano, hydroxyG -C4al kyl, am noCl- C4al kyl

tZ:l CGAchmbbtlﬁicKhr s&12 of0Ralnk amyérem (rmono- or

al kyl ) am noCo- C4al k
Ry 1sa1(.1g~3g 7‘?’3(6 épxg@yy Ol @k EAEIR W c]e@4to8nng members, mcludmgO 1or

T

hdteveyrcbmikyl, (ydildﬁy]){i @er;@ﬁ&ité@ﬂkn,th Opr ( ar mbﬁe@ﬁbﬁ%@én[@ihdependenﬂy
ere.ea other th (0] cyano I s
%@H ﬁ?’ﬂggmo 1 gubgtituents %ﬁefl?{? Wﬁlf‘d‘é’ée ndent |y
(a) is cHoRSRdIn hﬁlﬁg@rh %\“g_g,n Wgﬁ%ﬂ @rgllgyg @%a&yx% LESRaloalkyl, and

oxo -
alﬂwyi Cl- C4al koxy, nono- and

Wi o’%im&% SR S BEL S  Cfye, Coancs

(@hezioy by dlecalc@anéyl)mh@bo@alwb@L@deagalwlyda @a&s)l &Cs-

substituents__independently chosen from hal ogen,

tirarlealylamino)en- Celky@;z‘gkﬁywclo@llc}'bﬁ?r?@llvl)?m o-Caallyyl,
@%feg&%d@‘?%"yx%@ %ﬂ(*’?’g’}%‘h B Lalt of Gaim1 of

where ebar afifbeother tha’EL oxé and nyEod islsubstitat twithfO 1612aB3tiuentdiad@lefidently

R5 IS (B%g 5“;@20 W%P%}Igpgﬂxom ng&al kﬁl am noC‘@akyl
%?bzau%yp@dmﬁym & Al §¥ ISordY L@ e 4a1k16})a§rﬁo A

wheréin R6 is Tluoro or h
@xbﬁb@lkﬁhamﬁcsﬁhhalwﬂkotxval m 5, wherein R6 is fluoro. WO
2007/ 014308 PCT/ US2006/ 029302 114 7. A conpound or
salt of daim5, wherein R7 is a nitrogen-I|inked
het erpeyapamldley kalg6fCIRm YWitekeiias 4 to 8 ring menbers,
including O, 1 or 2 addi’tional ring heteroatons

R7isa Hyﬁeh‘éiéﬂdﬁlﬁ?m@lnﬂhmﬁg‘ﬁzmylompmhomlyl,ath@n@mhwimﬂ, or azepanyl group

b t t ut th Q
PRSI ML 5 0 RSB S b g oor
@ifa) dddrorl sabdiddentsy®Nt s chosen from (b); wherein (a)

i s chosen from hal ogen, hydroxy, amno, nitro,
Cl- C4al kyl, Ci1-C4al koxy, Ci1-C2hal oal kyl, and

§1- C%@éxﬂ}%ulﬁﬁ)éy salt of Claim 8, wherein

Ry is a pyrrolidinyl group, which is substituted with 0 to 2 substituents independently chosen

from one or more of (a) and 0 or 1 substituents (b).



(b) is oxo, am no, cyano, hydroxyCl-C4al kyl,
am noCl- C4al kyl, Cl1-C6al kylthio, C2-Co6al kanoyl,
w@ pwnoi4308 di - C1- C4al kyl ) am noCo- C4al kyl , PCT/US2006/029302
(C3-Crcycl oal kyl ) Co- G4al kyl, (C3-
Crcycl oal kyl am no) Co- C4al kyl ,
(C3-Crcycl oal kyl) (C1- C4al kyl ) am noCo- C4al kyl ,
(heterocycl oal kyl ) Co- C4alkyl, or (aryl) Co-C4al kyl,
where each of (b) other than oxo and cyano is
substituted with O to 2 substituents independently
a;(lnosen cbmpmdala:lr@geafcmﬂpowerelﬁm no, cyano, nitro,
f) 000H, - CONH2, Ci1-C4al ky C2- CAal kenyl ,
Ry is pygeol @g&h ggwubst@te@aqhwg ﬁroumglppoand QRHonally substituted with 1 methyl

I
gﬂhag%%a oaHﬁl ht)ﬂgraﬁ Xb)g%%ogéﬁg'l o6 ag’én htydPo?%—C‘;alky} aminoC;-
Chadloydi Ga- (Rilhasoﬁ, (n;anoodm di+G]ﬂ4alkp])4m1|nbﬂ¢ Oydlkyl, (C5-Creycloalkyl)Cy-

0556 T P 2o B BAS L B Oy B

@H@&bMkﬂﬁngthﬁﬁyggﬂg@p@umq@hosen fromor nore of (a)

and 0 or 1 substituents 9. A conpound or salt of
Cla|m8 vvhereln R? is a pyrroI|d| nyl group, which is

bst ituents i ndependently
oseAn 41 oM é’ﬁgao a%%ew 2‘3)‘5 %%8%0%@“1%%&
substltu nts.(b). Q{/0143%ﬁ PCT/ US2006/ 02%3Q2
or Mga

3115 oun t of [ \ erein S
| i gr oy, U tituted with onbl-group ( aNd
opt Nonally subst with 1 methy/~/or hal ege é'

substT™Niént wherein (bM& s oxo, amqgo, cyano, 16\—/
hydr ox Cl- 4al kyI am noCl- C4al kyl, C2-C4al kanoyl,

or di-G-Caal kyl ) am noCo- Caal kyl ,
gé%ycl oal kyI ) Co- C2al kyl substitut ed W th am no,
7cycl oal kyl am no) Co- C4al kyl, or (C3-
C7cyRisoal kyl ) (O - C4al kyl ) ami noCo- C4al kyl . 11. A
. conpound or salt Caim6, where R7 is a group of
in which 5 j'a N\ N R15 R1I5 "N ~N - R16~ HN ~ NH R16 R16 R
Risis();and 1 16 or N AJ R16 in which R15 is (b); and

Rjeis 0 or 1 or more substituents chosen from amino, hydroxy, chloro, fluoro, methyl, methoxy,

trifluoromethyl, and trifluoromethoxy.

12. A compound or salt of Claim 11, wherein

Ris 1s ox0, amino, cyano, hydroxyC;-Cjalkyl, aminoC,;-Caalkyl, C,-Cyalkanoyl, (mono- or di-C;-
Cjalkylamino)Co-Cyalkyl, (C3-Creycloalkyl)Co-Cralkyl substituted with amino, (Cs-
Creycloalkylamino)Co-Cyalkyl, or (Cs-Creycloalkyl)(Ci-Caalkyl)aminoCy-Cialkyl.

13. A compound or salt of Claim 11, wherein

Rjs is oxo, cyano, hydroxyCi-Csalkyl, aminoC;-Cyalkyl, acetyl, (mono- or di-C;-
Caalkylamino)C,-Cialkyl, cyclopropyl substituted with amino, or (Cs-
Creycloalkylamino)Co-Caalkyl; and

Ry6is 0 or 1 substituent chosen from hydroxy, amino, chloro, and methyl.



R16 is O or 1 or nore substituents chosen from am no,
hydr oxy, chloro, fluoro, nethyl, nethoxy,

wo poozlousoonet hyl , and trifl uoronet hoxy. 12. A BOWVPS206029302
or salt of daim11l, wherein R15 is oxo, am no, cyano,
hydr oxyCl- C4al kyl , am noCl- C4al kyl, C2-C4al kanoyl ,
(nono- or di-d - C4al kyl am no) Co- C4al kyl
(C3- C7cycl oal kyl ) Co- C2al ki substituted with am no,
(C3- Cr7cycl oal kyl am no) Co- C4al kyl , or
(C3-Crcycl oal kyl ) (C1- C4al kyl ) am noCo- C4al kyl . 13. A
corrpound or salt of Claim 11, vvherei n R15 is oxo,
cyan, dr 0X %g C4a| kyl, acetyl,
( no- ?ma(i’ 1S %ﬁl% n?;\ﬁ1 Redll kyl ., cycl opropy!

stituted with am no,

cyloalkylam C4Iky| d 6is 0or 1
HzN i nt cho éh’ fr glr oxy, Dani thgl_or o, Habhd NS
WO 2007/ 01430 Us200 116 14. A

conpound or salt of daim6, whereifi R7 is HZN HZN N H
NN~ N~ HCN~ 2 N~ H NNNHN- HN- ~CN__
N--/ INl NH2N N H ~N-7)CI)(I—~N HN - H2NH\ H

\}glon'p un I\—ELE-S; F%f H5H kya%gg_or i N/NQCN%_
\N HoN N=—
H -5~ N‘é‘ /:E> S P
HoN
SN 5 AN
H><E>N'§‘ \CN 1o N+ - /N N~

\I/\J Ni- TEN'i‘ “y A’ﬁ,ﬁjﬂg_
P!
H - or N N+- |

15. A compound or salt of Claim 5, wherein:

~AnA

Ry is a nitrogen-linked C;-Cyalkylamino substituted with a 5 or 6-membered heteroaryl group
having 1 or 2 heteroatoms independently chosen from N, O, and S, or substituted with a
heterocycloalkyl group, which has 4 to 8 ring members, including 1 or 2 ring
heteroatoms independently chosen from N, O, and S;

each of which R, is substituted with 0 or 1 or more substituents independently chosen from (a)

and 0 or 1 substituents chosen from (b).



R7 is a nitrogen-linked Cl-C4al kyl am no substituted
wth a5 or 6-nenbered heteroaryl group having 1 or 2
whedgnosdons i ndependently chosen from N, 0, apPdr/B8$2006/029302
substituted with a heterocycl oal kyl group, which has
4 to 8 ring nenbers, including 1 or 2 ring
het er oat ons i ndependently chosen from N, 0, and S;
each of which R7 is supgiituted with O or 1 or nore
substituents independently chosen from(a) and O or 1
substituents chosen from (b). WD 2007/ 014308
PCT/ US2006/ 029302 117 16. A conpound or salt of Caim
15, wherein R7 is Cl-C4al kyl am no substituted with a
1pyr i Aydomppynd onisdit offClaimpilpewheteiny| , pi peri dinyl, or

ac

Ryis cl-sﬁaléﬁgramtwﬁm{wmasy?@@m&?@r%ééﬁ%l%%ﬁ%?ﬁ
AN, edMoR FhicRiOsubstit@fed vt (2 abﬂ@éubstﬁﬁer@mﬂmnﬂqnﬂy
Cl- C2hal oal kyl, and C1- C2hal oal kox clga%)
choses éilom I@ﬂog@hdmdm&& anjiReraxonCRIO:i (g 111@591%7 ) 1'

pi perazinyl, piperidinyl, or

q??ﬁ‘?tj?)ﬂ ] aﬁﬁ V{éﬁahﬁg%&yv\hl ch is substituted with 0, 1,
or 2 substituents independently chosen from hal ogen,

nmet hyl , and nethoxy. 18. A ?10 ound or salt of Claim
14, \Mz?qu@H?WOT%alté’fﬁl‘%"fno@eW f*ked het er ocycl oal kyl or
! iy as nfbrpiliByl, each of

Ry is Cl'lt%algd%y %esggéth?tﬁ%}mtg rrng@yl ﬁ%quu%ﬁ Zﬁﬂ% ddi tbjlponal r1Ir>| n -

vblﬁ&lefs @ﬁlﬁmmied wiflepeh @easthstlm@ntg andepensigntlynghogen foyp hgogen,
formn t of a bicyclic systemwith a 3- to
mpethy nﬁ‘g‘r’f’éﬂl{‘%’?’cl oal kyl or heterocycloalkyl ring in
fused or Spiro orientation, each of which R7 is
substituted with O or 1 or nore substituents
i8ndepe patepaung ot babisafCltipohWhglein and 0 or 1 substituents

h
Ryisa nf};mggiseg IrI]IHI(ﬁgheitér %}'cloaﬁ%rlr fﬁ&le?é??c%glg?llﬁgﬁ a%%l# 1 c:%f:h Q@h% L& 4108
1 thehb&, nﬂdlu@ﬁma o hdditiorml fing heterbatamiy urtdybpd:ndcntgy@loeqn from

aving a_ spiro attached C3- CAc) clg?@/ g zila\fklor
M1 OzandtS, Srmyne g9, bRl SISPE Y (gppprgd cyctoatiy
bst i tituents |ndependently
B SEA Ry et of Ll PR ™o, oy
each of Qlucﬁ@@;hk&dbstﬂﬁﬂed@ﬂﬂll kaxxlyor idire @stitueats In}deperainmt y chosen from (a)
Cl- C2hal oal koxy. WD 2007/.014308 PCT/ US2006/ 029302 118
a9l 0 ox IHRpIEBeE hoserem 8- 0 ai m 18, wherein R7 is a 5-
or 6-nmenbered nitrogen-Ilinked heterocycl oal kyl, which
has 0 or 1 additional nitrogen atons, which 5- or
69. me nedrgouridtarogleot Claimk &8 Wherer ocycl oal kyl is part of
a big y‘f' i.cr

R is a piperidin plperazmn}g or pyrrolidinyl group, which is part of a bicyclic system having a
spiro attached C;-Cycycloalkyl, dioxolanyl, or azetidinyl group, which bicyclic system is
substituted with 0, 1, or 2 substituents independently chosen from halogen, hydroxy,

amino, 0xo, cyano, Ci-Cpalkyl, Ci-Coalkoxy, C;-Czhaloalkyl, and C;-Cyhaloalkoxy.



system having a fused C3-Cé6cycl oal kyl or a fused 4- to

6- nenbered heterocycl oal kyl containing 1 nitrogen
w@t@mo14shg ch bicyclic ring systemis substitutedr/ms1006/029302

0, 1, or 2 substituents independently chosen from

i ndependently chosen from hal ogen, hydroxy, am no,

oxo, cyan, Cl-C2alkyl, d -C2al koxy, Cl-C2hal oal kyl,

and d - C2hal oal koxy. 21318A conpound or salt of C aim

20, wherein the 5- or 6-nenbered nitrogen-Iinked

het erocycl oal kyl which is part of a bicyclic ring

R/ St eAlbbii &mdl%yaeﬂpéﬂ@lhlﬂyis thei%hpe“ dinyl and is fused
to a C3- C%c cl oal é;rrolldln or. piperidin
t

Ry is a Salot 6+mentheosﬁamgemlmged @g%@tqaﬂwi/ athicki hag O@r 1Pdd189nai nitrogen

substlt en {

FOVAERS AUPAERSE SO SRS EQmIE R o iy e
é@"é‘@ﬁﬁia@1ng%$uéeﬂ e bl ops figyd i-opoo pyetnbered Mrdcycloalkyl
phenyl substituted with 2 substituents chosen fr@qjorz

drataiten | nHgegeR&tpm, FhoAFicyelic rmmgyRIgm 15 Sybp

B S AR g
W6 Lix0, And,CegallohishlkoRyl CAbadnglylnghdd?:- @ﬂllaloa](kf)x}’-
Caim1, wherein the conpound is

9-cycl opropyl -6-fl uoro-

§r"Etﬂ%ﬁﬁpzur{dmre%@F@ﬁu&zwl&ne%&ﬁ hi azol o [5, 4-b]

qui nol'ine-3, 4(2 9H) - di one;

the 5- o@ém;amb@mdopmgeﬁ-l(n&ﬁdrmtmmlﬂaﬂm which iy rertoaf@-biwchosiys %tem isa
| b | 2H
pomot b5 BT AP35l L8R8, senssiapl s

bicycnchir%ag bibstifatci-walinoli1net 2 strs@uédi@ dgdhderdiyehesen\¥om halogen
2007/ 014308 PCT/ US2006/ 029302 119
methyl,and ysthepyopyl - 6- f | uor o- 8- net hoxy- 7- (oct ahydr opyrrol of 3
, 4-b] pyridin-6-yl)isothiazol o[ 5, 4-
b] qui nol i ne- 3, 4(2H, 9H) - di one; 9-cycl opropyl -7-(3
21.di nBtchipanad@)spl bf Glaimd iSrwhekein
fluoro 8- nethoxy|soth|azolo [5,4- b]

Ry is Cqéﬂ)ﬂﬁ‘ll PhecEPIPIHo9H) - di one;
Ry is ph(eB%)l sﬁbéﬁg PRI ARAR: oseh R ﬁmgeﬁgﬁyd;owl Im@oCELtakyl,

yi sot hi azol o [
0} -Qualkortyi, mend; dIZH(OHT,)dikglaming, R;czhe{l@lkyl and C;- Czhaloalkoxy
- (2-am nopropan-2-yl)pyrrolidin-1-yl)-9-cycl opropyl -
met hoxyi sot hi azol o [5, 4- b] qui nol i ne-3, 4( 2H, 9FD-dione;

eR) - 7A((,%m ound or salt of Claim 22 wherein Ry is cyclopropyl.
-(1- an1nocyc|opropy )pyrrolidin-1-yl)-9-cycl opropyl -

fl uoro- 8-nethoxyisothiazolo [5, 4-

Q%QUI O|In63$%%§2gf?§g§PHbﬂﬁgf 3§ &Féﬁﬁ cyclopropyl 8-

9-cyclopRIph0E Ylu et findadk e 7L (Bipérazin-1-yl)isothiazolo[ 5,4-b]quinoline-3,4(2H,9H)-
dione;

9-cyclopropy1—7-(dimethylamino)-6-ﬂuoro-8-methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-
dione;

9-cyclopropyl—8-methoxy—7-(4-methy1piperazin—l-yl)isothiazolo[5,4-b]quinoline-3,4(2H,9H)—

dione;



b] qui nol i ne- 3, 4(2H, 9H) -di one; 7-(3
- (2-am nopropan-2-yl ) pyrrolidin-1-yl)-9-cycl opropyl - 6-
wo baoaos388 met hoxyi sot hi azol o [ 5, 4- b] qui nol i neeBU&40864)29302

9H) - di one;

(S)-7-(3-(2-am nopropan-2-yl)pyrrolidin-1-yl)-9-cycl op

ropyl - 6-fl uor o- 8- met hoxyi sot hi azol o[ 5, 4-

b] qui nol i ne- 3, 4( 2H, 9H) -1dpone;

(R -7-(3-(2-am nopropan-2-yl)pyi TAidin-1-yl)-9-ethyl-

6- f | uor o- 8- met hoxyi sot hi azol o [5, 4-
) 15 3Rbi 8§ 1otk g - @Ehh olo[ S)-bTpskidin-6-yl)isothiazolo[5,4-
9cy010p?a(pgygrﬁ%hfod€)§cr)%;n %Hﬁ% yﬁ?laﬁdlog 1- Zp}?ﬂ9 c;’gl opr opyl - 8-

h}@hm}myﬁs‘tﬁiﬂi%ﬁ@%{es 4- b] quinoline-3,4 (2H,

9- cyclongﬂ%({ 2)§? Q@?W&W@p el 31/ V- 6( g}lcffgnrgé?fe%l%}iis tsulazsoé(t’[ﬁ |4az 0
d %Lé%ﬁeg,lqgﬂmi)lcﬁ?ﬁs 4( 2H, 9|H) ddl one; |
n - onvl -
(R)7-C- Plamrapmaong TmpRBGH Sy Biese prror- o horo- S EORyiSfasctors.4-

D di
t?é?%}ﬂ’%g {kgrr—lﬁ%}g(dgﬁyll_g pylr :)glel di n- |
R)-7-(3= (Slla)érnﬁorgmh@ﬂmﬁohamnbﬂh@chptopyb&mediosymotbqaqdp[rﬁcﬂ in
e_
bﬂq‘(lB"l(n&rﬁ @M@ﬁ?‘}fyrrol i di n-1-yl)-9-cycl opropyl -6-flu

R)-7- (306(1 UnitadiBEl gﬁ%&%ﬁlﬁﬁpi 9f)@ c‘}fclopropyl 6-fluoro-8-methoxyisothiazolo[5,4-

qui nol'i n
lﬂﬁa)mahr(es%&(élﬁ,%ncboﬁwl ) pyrrol i di n-1- yl )-9-cycl opropyl -6

uar o- 8- net h

®-T-CelhaE BRI S gi -IP SHS Ck%%ﬁb%?}eé}ﬂ%%"h‘az"l"[s +

@%ﬁ&ﬁ%@@(fzm&ﬁonel 2 0

cycl opropyl -6-fl uoro- 8- net hoxY gS 7aS) - Elsr
7-(3-(2-epipoprepan- {ZyY)gylml ?‘lld’il)ns-’ eycloprop 6- ﬂuoro metho azo o[5,4-
5 ui nol i ne-3, 4(2H, 9 dlone

1¥]q{1 I?Ifhéa%émpr opg{n‘p]zq 1)-2,2,5,5- t(etrag')euter at ed- pyre
(S)-7-(30Ridhiifloprbpanyl- )fl)}@fﬂbjﬂdinepywwyelﬁpfopm -flu@ro-8-methoxyisothiazolo[5,4-

met hoxyi sot hi azol o[ 5, 4- b] qui nol i ne- 3, 4(2H, 9H) - di one;

blquipelingy?, Qﬁ @-ﬂ"@?‘hoxy 7- (pi perazin-1-yl)isothiazol of
R)-7- (35%16:&1‘1?@]0?% 3] 2'5 ﬁro‘}ﬂi%tll-%rﬂ) &hﬂf@ﬂuoro 8-methoxyisothiazolo[5,4~

oethyl pyrrolidin-1-yl)-9-cycl opropyl -
Blgfinulime3, 82 Mpdiphs ot hi azol o[ 5, 4-

qui

b | o
RSy ar yByr s b P eelnereyy A —
b hmsﬁﬁet@,x amompdiehéy! ) pyrrolidin- 1 -

|soth|azolo[5 4- b gui nol i ne-

2
9- emylﬁmmm&ymm&pgmpemn lrdl)tso@uazekotl%;blqﬂn( fne-3 4(2H OH)-dione;

(S)-7- (fyfaﬂé P(? éﬂr}qg? r&& rg%yff)n@g ﬂ\%(lr ? iﬂe%%wsgthé%z&loﬁ 4-
nﬁhﬁéégldfOZHQH)ﬁﬂrch(S (1 -(ethyl am no)ethyl)pyrrolidin

(S)-7- (%qaqgn%m?hégjy%ﬁ@gﬁﬁga%g@gt N 2203k Ssathiazolof5,4-blquinoline-

| - 8- met hoxy-7-((4aR, 7aR) - oct ahydr opyrrol o
?é&ﬁ%ﬁq y?)IB%(fI n-6-yl)isothiazolo [5, 4-

7-(3-(aminomethyl)pyrrolidin-1-yl)-9-cyclopropyl-6-fluoro- 8-methoxylsoth1azolo[5 4-
blquinoline-3,4(2H,9H)-dione;

(R)-7-(3-(aminomethyl)pyrrolidin—1-yl)-9-cyclopropyl-6—ﬂuoro—8-methoxyisothiazolo[5,4-
b]quinoline-3,4(2H,9H)-dione;



b] qui nol i ne-3,4 (2H, 9H)-di one;
(R)-9-cycl opropyl - 8- nmet hoxy-7- (3- (2- (et hyl am no) pr opa
wo27pi4spy/rrol i din-1-yl )i sothiazolo [ 5, 4- PCT/US2006/029302

b] qui nol i ne- 3, 4(2H, 9H) - di one; (R)-9-cycl opropyl -7-(3
-(I-(di met hyl am no) ethyl)pyrrolidin-1-yl)-6-fluoro-8-
nmet hoxyi sot hi azol o [ 5, 4- b] qui nol i ne- 3, 4( 2H, 9H) - di one;
(R)-9-cycl opropyl - 7- ( 3-128- ( di et hyl am no) propan-2-yl)p
yrrolidin-1-yl)-6-fluoro-8
met hoxyi sot hi azol o[ 5, 4- b] qui nol i ne- 3, 4( 2H, 9H) - di one;

9- cyclo;{rﬁ;)y‘l - fﬁb% g%éﬂﬂikly'ﬂf(ﬁ% TdSslopmbyydmiony3 Ae|pridipgs r ol i d

ymsdﬂumd@ﬂm]@zmln{es% 4{2H %Tweb ne- 3, 4( 2H, 9H) - di one;

7-(3- (Z-S:E%lﬂ%rtoﬂ%)/} %S{ﬁﬁ %’Ef %t)g/{a?egl yg% 1559X1¥yly 9(c§clopropy1 6-fluoro-8-

Mbthb li@ol[ s, hfo]tﬂmi@c}lﬁietmlzi{m})iﬂld'(ez H, 9H) - di one;
cycl opropy

9- cyclorgrox%sdﬁen@b@m%ﬁmmr%ﬁ@ﬂmblw lql &t idanaling3 4 @HAH) shopeg
th - kel .
o0+ TSGR A it
huﬁblm:e34(2ﬂ S)H)Gdltnha,loro 8- net hoxy| sot hi azol o [5, 4-b]
gt B B AR .
31 %Qéﬁi@[‘s% TRMbER-3 ﬂi(zmrdﬁ)ydlam& cycl opropyl - 8

oxyi sot hi'azolo [5 (] ui nol i ne-
[R)- 9-c3&lc4:(r®ﬂ1 9+ﬂ)uom &meethoxyﬂ (3 (2 methylamino)propan-2-yl)pyrrolidin-1-

7-((R -3
isdfied e SRR G AP BT A1 G 1
(R)-9- cydlaﬂrwm@zwl(&hﬁ&mﬂmyﬂﬂlﬂmmalhdme }8) G—Gﬁbto%l)nedlo&yueothlazolo[S 4-

| 8-neth R R) - 1- (meth
N A

9-cyclo ﬁﬂ%}_f@?t@y@%g}g t7 3&4}?&f§}-§%ﬁ%&ﬂ}ﬁbﬁy[ﬁﬁ%ﬂ$ﬂ-Suygﬁﬁ‘éhiazolo[5,4—

bqhinolNe B APHH)-disha0) et hyl ) pyrrol i di n-1-yl ) -6-f1 uoro-
8- - . . . .
®)-9- cm@mesaghf%s@@ti%za(%f?s(lae%jlamnﬂmr?ma 2yNpyseliding L-piseiiazolols.4-

I
ﬂ,@‘ “?’%‘{yi%?"’%ﬁ%g@am no) et hyl )pyrrolidin-1-yl)-6-fluoro-
R)-9- cﬂelompﬁdX(W(édﬂmezﬂzsdﬂrmnpﬁﬂwl)pi]'rrqi@nmbiyl)rfeﬂ@om@zH

?Fﬁ%ﬂ@%@l’ﬂlﬂmhﬂﬁ ff 26{7?1;1)01]19 ’n-1-yl)-9-cycl opro
' #=1-y1)-6-fluoro-8-
(R)-9- cg&ig%répygl?ﬁg@éﬁan(ﬁ@ﬁﬁﬁﬁﬁgﬁ%ﬂgg&zﬁ)p@nbﬁdl -yl)-6-fluoro-
@R)hoiyl@@thamlnkﬁﬁfybl%mo #1343 §Hbdie8| opr opyl - 6- f | uor o-
(S)-9- c%clgn;%t%& 'éf-ﬁl)?’ (gf @yﬁm%oﬁmémgl})&%o@l{a - §1)-6-fluoro-8-
Grf%);ho?cyi(sgmﬁﬁblﬁmwb]@lﬂoﬁn@s,ll@H,QH})dmye;I opr opyl 8- met hoxy
i sot hi azol o[ 5, 4- b] qui nol i ne- ﬁlaﬂgfé %;q ﬁ%
(8)-9-cyaypropyipeilusse-Spye O (ol ety ety DpATohdt-fy | ani no
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(8)-9-cyclopropyl-7-(3 -((cyclopropylamino)methyl)pyrrolidin-1-y1)-6-fluoro-8-
methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione;
(R)-9-cyclopropyl-7-(3-(2-(ethylamino)propan-2-yl)pyrrolidin-1 -yl)-6-fluoro-8-
methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione;



b] qui nol i ne- 3, 4(2H, 9H)-di one;
(R)-9-cycl opr opyl - 8- et hoxy-7- (3- (net hyl am no) pyrrolid
WO 2601/0y43p$ sot hi azol o[ 5, 4- b] qui nol i ne- 3, 4( 2H, I9P)F/USTINE)29302

1- (9-cycl opropyl - 6-fl uor o- 8- met hoxy- 3, 4- di oxo- 2, 3, 4, 9-

t et rahydr oi sot hi azol o[ 5, 4-b] qui nolin-7-

yl)-4-met hyl pyrrolidine-3-carbonitrile;

(S)-9-cycl opropyl -7-(3-(2cycl opropyl am no) net hyl ) pyrro

l'idin-1-yl)-8-nethoxyisothiazol o] 5, 4-

b] qui nol i ne-3, 4(2H,9H) -di one; (R)-7-(3 -(1-am no

R)-7- (@t(hmmxﬁymﬂwmlﬂml}—ylb P-Greloppolps-apiHox isothiabelxs sl 4 blghinaline-

4-b] qui noline- 3,4(2H, 9H) - di one;

?Fﬁ’ﬂz 9g§ré1°66ropyl 8- et hoxy 7- (3 (1 (et hyl ami no)

9-cydogﬁ%% [ én g M?Iﬁ)gé-ingih? Zﬁ‘%i%y 3 E(o n e 2 O 07 %ro%%pgrr olidin-1-

EDIEI)WG]BE’,@BB@B@hn&ZZ(ZH 9H)- dlone
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?l)i%@ﬁﬂfzgl@i 4113 ?nohne—?: 4(2H 9H) dione;
am noazetl di n- %cl opr Opﬁﬂl)G fluoro-8-neth

R)-9- cwly]prgmlw @z(df(ofcgomomqquﬁm)@my pyrridat B gg.ﬂu(iup@nef |
1 6
e

(S)-9- cﬁcléﬁr&bﬂdgb@ ((ﬂ4(Gﬁ,ﬁ)propylammo)ethyl)pyrrohdm- —yl) 6-fluoro-8-
9-cycl opropyl - 7-((R-3-((R-1-(neth
we&w&m?@%aﬁgﬂp %PNB}WOHWT?? f(ZPW)Iflél@%. azol o [5, 4-b]

7-(3-(a ﬂlé))ﬂ/}%}tﬂggre% %ﬁﬁﬁy%%?fﬂ&% )gj 9'3?%%1:)){@3(} tzlll,__%rog -methoxyisothiazolo[5,4-
bﬂc{uﬁ)olme-emflh,yHadwne;) et hyl ) pyrr oI [ d| n- |

)7 S SR Sy Faetbirsp P LG Eplauipsine-

o} iH@HFJdH)%O 8- met hoxyi sot hi azol o 5, 4-
b] qui nol i ne-3, 4( 2H, 9H) - di one;

(R)-7-(3-affirRpy@elidim)l ﬂ}%rwﬂmﬁowwi&rpyfth@)cyﬂﬂotmmlow Wblguinglieopr o
y%"r% ﬁﬁ hox_yl sothiazolo [5,4- 7]
g ( I9 0§’4(2H 9H) - di one;
(R)-9- c§c161618by1% ﬂ&o‘ib 8lmefb-ROP{ N thdthyl ks Rlo)gdiratidmyll-YHiSotBied O13[40
%{q}m met hoxyi sot hi azol o[ 5, 4-

ohige-B 6218 9H)-diqneH) - di one; . .
R)-9- c&ﬁ}%r%;}?lgf{ Jing@é?}P i'f l(? grln;atj_hgl_gﬁa%logp&%]iﬁik f—&fﬁﬁ%ﬁgéﬂlofjrﬂ-ﬂﬁhﬁltoﬁne—

Bet(119.2H)-divhbkj azol o[ 5, 4- b] qui nol i ne- 3, 4( 2H, 9H) - di one;
cycl opentyl ami

1-(9- Cyé]PHSPPy%@ﬂP?TPTSdﬁnﬁ&‘QXW)“ =0 %Mﬁrfa%wdéﬂ?qﬂawié‘* -b]quinolin-7-
g;gtzgﬁ%@llk%?ﬁgmﬁﬁ@g QhBofirfbaui nol i ne-3, 4(2H, 9H) - di one.

maceutical conposition conprising a conpound
(S)-9-cygalomapstl-7eB -(@yalopropylamino)methyl)pyrrolidin- 1-yl)-8-methoxyisothiazolo[ 5,4~

b]quinoline-3,4(2H,9H)-dione;

(R)-7-(3-(1-aminoethyl)pyrrolidin-1-yl)-9-cyclopropyl-8-methoxyisothiazolo[ 5,4-b]quinoline-
3,4(2H,9H)-dione;

(R)-9-cyclopropyl-8-methoxy-7-(3-(1-(methylamino)ethyl)pyrrolidin-1-yl)isothiazolo[5,4-
b]quinoline-3,4(2H,9H)-dione;



together with a pharmaceutically acceptable carrier,
di luent, or excipient. 26. A pharmaceuti cal
wa@oonposizng on of Cl aim 25, wherein the conposi t POTYUE®06/029302

formul ated as an injectable fluid, an aerosol, a

cream a gel, a pill, a capsule, a tablet, a syrup, a

transdermal patch, or an ophthal m c solution. WO

2007/ 014308 PCT/ US2006/ 292302 123 27. A package

conprising the pharmaceutical conposition of Caim25

in a container and further conprising instructions
7-(3-(abdiontestyb)g zdtidén- LIRSl dpddpyl-6-flubRAS-nietiRatisefitazsluf X, £bjqaholine-

froma mcroorganisminfection. 28. A package of
GHFHOB-digst ei n the instructions are instructions for

00 h - rear me e N fher )
7SR YR ITRHLAT, Het BAEASA G
Gr4(PHSVdioneg a bacterial or protozoal infection

CO ISl admi ni steri.n a tient .in, ne t her eof ..
9-cycl Gy Loy B e et s it Sfron ety Sl - Gasinoline-
SaddHoH)Eiglem 1. 30. The nethod of O aim 29, wherein

the infection is an S. Aureus infection and the

9-cyclqpranykhrifluoro-Grmethoxs- 70@ER)-214¢R)-1-(methylamino)ethyl)pyrrolidin-1-
yl)isothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione;

9-cyclopropyl-6-fluoro-8-methoxy-7-((R)-3-((S)-1-(methylamino)ethyl)pyrrolidin-1-
yl)isothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione;
7-(3-amino-3-(hydroxymethyl)pyrrolidin-1-yl)-9-cyclopropyl-6-fluoro-8-methoxyisothiazolo[5,4-
b]quinoline-3,4(2H,9H)-dione;
7-((R)-3-((R)-1-aminoethyl)pyrrolidin-1-yl)-9-cyclopropyl-8-methoxyisothiazolo[ 5,4-
b]quinoline-3,4(2H,9H)-dione;
7-((R)-3-((S)-1-aminoethyl)pyrrolidin-1-yl)-9-cyclopropyl-8-methoxyisothiazolo[ 5,4-
b]quinoline-3,4(2H,9H)-dione;
(R)-9-cyclopropyl-6-fluoro-7-(3-(1-(isopropylamino)ethyl)pyrrolidin-1-y1)-8-
methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione; or
(R)-7-(3-(1-(cyclopentylamino)ethyl)pyrrolidin-1-yl)-9-cyclopropyl-6-fluoro-8-
methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione.

25. A pharmaceutical composition comprising a compound or salt of Claim 1,

together with a pharmaceutically acceptable carrier, diluent, or excipient.

26. A pharmaceutical composition of Claim 25, wherein the composition is
formulated as an injectable fluid, an aerosol, a cream, a gel, a pill, a capsule, a tablet, a syrup, a

transdermal patch, or an ophthalmic solution.
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27. A package comprising the pharmaceutical composition of Claim 25 in a container
and further comprising instructions for using the composition to treat a patient suffering from a

microorganism infection.

28. A package of Claim 27 wherein the instructions are instructions for using the

composition to treat a patient suffering from a bacterial infection

29. A method for treating or preventing a bacterial or protozoal infection comprising
administering to a patient in need thereof a therapeutically effective amount of a compound or

salt of Claim 1.

30.  The method of Claim 29, wherein the infection is an S. Aureus infection and the

patient is a human patient.



