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U Bl STA%ES PATENT AND TRADEMARK OFFICE POT/US2006/029302
8-METHOXY-9H-ISOTHIAZOLOI5,4-B]JQUINOLINE-3,4-DIONES AND
RELATED COMPOUNDS AS ANTI-INFECTIVE AGENTS FIELD OF
THE INVENTION [0001] The present invention provides
8-methoxy-9H-isothiazolo[5,4-b]qulinoline-3,4- diones and related
compounds, in which the 7-position substituent is generally an N-linked
heterocycloalkyl or heterocycloalkenyl substituent, which possess
antipicebiaaetivittre erait s emMPatn o PIaVIRSH e IeA N PASRRIS MBLRTE
antibacterial, antiprotozoal, or antifungal activity. Particular compounds
provided herein are also potent and/or selective inhibitors of prokaryotic
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anti-microbial compo ?Hﬁ agj WI positions,
containing one or@ﬁ%%%arrleégﬁllg‘&e{?rﬁg, or ex0|ple§% he invention

provides pharmaceutical compositions containing a 8-methoxy-9H-
isothiazolo[5,4-b]quinoline-3,4-dione or related compound as the only
active agent or containing a

FI ethbsdi- B i aYolo[5,4-b]quinoline-3,4-dione or related compound
in caphination with: PREBETHEF G B hadive 3gRRbeb S, 0bRointkases 4-

dioOt?%%aan%”e'gfrzob'aégﬁnﬁlf%ﬂ%ﬁéﬁ‘eqﬁm'sm% JNERHon; Eg:}{égﬁ Maeds.«
fi57 TS venting microbial infections inanimals™y administering
hetanwHechye aimgentpfieaikeny! substituent, which possess antimicrobial activity. Certain

conzgggg)cﬁtg%@ﬁk:%lﬂé&%ﬁ{@&%QJQIJ%téﬁPMQ{%I?aﬂf%R%&L & ﬁttﬁqngal activity.
compound to an animal suffering from or susceptible to microbial infection.
Parfiplai soERABRIARS Y e MBt BB S UPMRTSHIA GeHRTEGURITGF Wt BiRgaryotic
DNMEVIVAL DY a8 I A0 effestiaamPEBtRfeation provides anti-microbial
7-substituted-9H-isothiazolo[5,4-b]quinoline-3,4-diones or related . ..
coBPStHh &%&é&*& B“@“ﬁﬁ‘{%@sm R RSOB5 ARSI crBiSTafiluents:
or corpRatnhaieveninpoundicopahleoftdektoymsittms uppressing 8 thethoxy-9H-

isof AR, O ERIOMUIFHION LhTNCLRUARN IS, SUEE TP BRIC LA RIRIR W containing
mycoprkasm , yeast, and fungi. The mechanisms by which antimicrobial

2 Scmpisorl Bebimro I dMavanolivesd dré WeopOUHY FATRRuL in combination with
onB & HYS8806{ n2 engy ally helisMeshio- hnnction BhOneaIneie0tnt. The

the following ways: by inhibiting cell wall synthesjs or repair;, by alterirgg

invsaiiqpamesiskmBREIRET: BY SRR SIRERS nfpoygns i woimals

administering an effective amount of a 7-substituted-9H-isothiazolo[5,4-blquinoline-3,4-dione or
related compound to an animal suffering from or susceptible to microbial infection. The
invention also provides methods of inhibiting microbial growth and survival by applying an
effective amount of a 7-substituted-9H-isothiazolo[35,4-b]quinoline-3,4-diones or related

compound.

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



inhibiting synthesis of nucleic acids. For example, beta-lactam
antigasieralsinhibit the essential penicillin binding proteins (RBRs)Hdas /029302
bacteria, which are responsible for cell wall synthesis. Quinolones act, at
least in part, by inhibiting synthesis of DNA, thus preventing the cell from
replicating. [0003] Many attempts to produce improved antimicrobials yield
equivocal results. Indeed, few artimicrobials are produced that are truly
clinically acceptable in terms of their spectrum of antimicrobial activity,
avoidance of microbial resistance, and . [hgﬂg d
gene&@r%ﬁ%ﬂ’ﬁ%@ fSEBoa ?s%é%??ﬁrﬁ %lﬁt?r%?éro ?a?i?%ng a par#gh 5?1%3{3%
syntetiantimicito bjalkeifeotive dpinsetekistantimiciEpRRI Toow P hatifotdiic
i RICURALE KPRUAIO ARAUIFE. ESISIAB0R. Ma-EavPraL SIS nfls MRehanismaua
Including inactivation of the antibjotic by bacterial e,gfyges &e.gﬂ, thesi
penipidlin bindais BB Y ARl e Be et SO BEph oS SHR S rEM ST of
QuidBBRASUBICHtHFIRCHEH] Wy PlIBPSE MobHicatitin el thetargenahiftge cell from
antibiotic via mutation and genetic recombination (e.g.,
repligalingillin-resistance in Neiserria gonorrhea); and acquisition of a readily
trafefesablenyetenfptno arvdxieinplosodrosigarbide dodsatiitethrgats:
TnddS %w@%%!%ﬁ%ﬂé@i£F§A§é%?&&é@a§iﬁpé}x@s@%ﬂﬁcﬁwwha‘ﬂ{a&%{@sQ@ﬂ@m
ram-positive pathogens, such as vancomycin-resistant En erococeus .
spedaremighn AR FERISta IS W A I P B TS RE Ry A R TRCC 08 Hhere
is 2 AMiBIglicS 005 Basiptanterganismsbofaticyutartivoter ekl fe antimicrobials
methicillin-resistant and vancomycin-resistant Staphylococcus aureus,
offepoh eHHTSSREAR SiPEPBeoccus pneumoniae, vancomycin-resistant
entpreRy ditfigaroduinoions iesistantEquts resissnafodp 6PHeR Sistar:

mec erobic E?u%}}%qggct&@t{&g§ﬁﬁpmmbﬁ%§éﬁﬁ%ﬁﬁ%@@Q",Qﬁﬁﬂactamases

aeruginosa. T'hese organisms are significant causes of nosocomial )
thatihfdriorepanidibircpibem denosnte FRAMI GRS SHPHG ity NG PUmPs;
oAl e ingsieasinamuRRerscheldrily an gentuannthpromised

patients are particularly at risk for. inf ction.wgh th{esleﬁgflthg enS. bie
pemep iRt SaRR R R A ST A BTIRTHSE MBS R 3t the development
an HemhaninierehinkhegeridstntracentyearscMeitioitiisResiswafiephylococcus

Staphylococcus Aurgus (MRSA) | | v, m COCCUS
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United States. Some MRSA strains are now resistant to both Vancomycin
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vancomycin-resistant enterococei, fluoroguinolone-resistant E. coli, cephalosporin-resistant

g?ne from

aerobic gram-negative rods and imipenem- resistant Pseudomonas aeruginosa. These organisms
are significant causes of nosocomial infections and are clearly associated with increasing
morbidity and mortality. The increasing numbers of elderly and immunocompromised patients
are particularly at risk for infection with these pathogens. Therefore, there is a large unmet
medical need for the development of new antimicrobial agents. Inrecent years Methicillin
Resistant Staphylococeus Aureus (MRSA) infections have become more common, particularly in

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



staphylococcus infections. Thus, there is a particularly urgent need for

drigs fffeglivig against MRSA strains. [0006] The utility of  perus2006/029302
isothiazoloquinolines as pharmaceutical agents has been discussed in

the literature. For example, Pinol, et al discussed the use of
isothiazoloquinolines as medical bactericides in US Patent 5,087,621,
including00 FNH NSF3CH [0@)07] The Proctor & Gamble Company
discussed antlmlcroblal quinolones including the following compound: F O
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"he use o isothiaz oquinoline compounds as TNF production
resistrhibiedrethHenatsaydreen fieeigaies, forasvanmnenpioslibsdet delents appinst

stap}x 12149 Which.inchides dhe.falloyingueapaunc e:0 fir Mitbs @G T against
[0009] Sayer Aktlengesellschaft has discussed bicycle[3.3.0]oct-7-yl

MRedniifig compounds useful for treating H. pylori infections in WO
98/ 2668 Tichitin g VG200 WA T4 PECTHISACAGIOR 9BHBs ks been discussed

in the literature, For example, Pinol, et al discussed the use of isothiazoloquinolines as medical

bactericides in US Patent 5,087,621, including
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[0007] The Proctor & Gamble Company discussed antimicrobial quinolones including

the following compound:

in published application no. US 20030088%4.
[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 08/26768, including



isothiazoloquinolines, having the general structure shown below in which

Y Wmayhe sylfigs joined to the carboxamide group to form a 5-mgmberad . -
rMNgR30ONH2 B/NNY R6_"R1 OR4N R6 [0010] Otsuka
Pharmaceutical Co., Ltd. has discussed the use of isothiazoloquinolines

as antibacterial agents in JP 01193275, including the following
carbamate-containing compound ® O F HNH ~OINtN N O F [0011]

Abbott Laboratories has discussed the use of isothiazoloquinolines as

. anti- negplastic agents in US Patent No.,5,071,848 and h ISCUSS .
o PRGN R S e LA s LR P P fin
to tiAkbdt-compaundst &ve hydregarrdtaiogen, or lower alkyl as
substituents at the 6- and 8- positions gf theyisothjazoloquinoline core.
[0012] The present invention fulfills the heeg for
MRSA bacterial strains, and provildiéfu ‘ '
disclosed herein. SUMMARY., P
provides compounds Eg__or ul N and Formula 1l (shown below) and
includes 8-methoxy-9H-i zolo[5,4-b]unﬁioIine-3,4-diones and related
compounds of Formula | and [l, which possess antimicrobial activity. The
invention provides compo&m’d@of Formula | and Formula I, which
possess potent and/ or selecti\%antibacterial, antiprotozoal, or antifungal
actigityoT esinvantion:alaacarodgdesicompositonkicontaifingthinebrniories as
compounds of F | Faormula ll. ar.a salt, solv r
SR SRR o b
excipients, or diluents. o 0

hadvantages that are
[0013] The invention
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[0011] Abbott Laboratories has discussed the use of isothiazoloquinolines as anti-
neoplastic agents in US Patent No. 5,071,848 and has discussed the use of tricyclic quinolones as
antibacterial agents in US 4,767,762. The Abbott compounds have hydrogen, halogen, or lower
alkyl as substituents at the 6- and 8- positions of the isothiazoloquinoline core.

[0012] The present invention fulfills the need for drugs effective against MRS A bacterial

strains, and provides further related advantages that are disclosed herein.

SUMMARY OF THE INVENTION

[0013] The invention provides compounds of Formula I and Formula I (shown below)
and includes 8-methoxy-9H-isothiazolo[5,4-b]quinoline-3,4-diones and related compounds of
Formula I and IT, which possess antimicrobial activity. The invention provides compounds of
Formula I and Formula II, which possess potent and/ or selective antibacterial, antiprotozoal, or
antifimgal activity. The invention also provides compositions containing one or more
compounds of Formula I or Formula II, or a salt, solvate, or prodrug, such as an acylated prodrug

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



WO 2007/014308 PCT/US2006/029302 5 [0014] The invention further
cemprisesmethods of treating and preventing microbial infec@ngyszoes029302
particularly bacterial and protozoal infections by administering an effective
amount of a compound of Formula | or Formula Il to an animal suffering
from or susceptible to a microbial _infection. These microbial infections
include bacterial infections, for ex:hmple E. coli infections, Staphylococcus
infections, including Methicillin Resistant Staphylococcus Aureus
'”:ﬁiﬁﬂ% $naamens i infechians and aretezgaldnise isnsrdanayamplebial
Chiamydia infections. The invention is particularly includes methods of ¢ of
infequiasepnifiepisry datirgehird SEREARTREHeTOT SrATHRTE REHIAMY hTMERE ©
a coﬂ#&@ﬁ%mﬁﬁﬁ}lg@%?@_&Hirﬁmdﬁaﬁ_faﬁ{?\ﬁﬁﬂtm freatingusoigrdijiaio a.microbial
~infections in other animals, includi sh, hirds,.reptiles phi :
mf‘""[@@lSTWEtﬁBHQ%?lﬂ%g?ﬂ?élﬁﬁﬁ%‘%%]bgdggrrhéllnﬁ%%ﬁﬁaga&?o% po lgt? o%lpiﬁ!_%&mns’
StaplAERidiad rcosmytackidas Wetsidle Retiveragantul autahibterma dréeotions,
sareompaund of Formula | or Earmia | ip comination, w088 afsmoke
Gther therapeutlc ent, such as an antibacterial, an antifungal, an, .
inveatitvicazivibrforbnlereRer HARRETS NS SR TTABRRIRISROM BHRTREBUp
mmgmehgdg t@aﬁﬁgg?e%mg@n&if@fﬁaé% ﬁi&g:]'tr%iﬂaﬂﬁm mmmlmamh gr.gn;icrobial
compound of Formula | qr aH. e.in ion also provides
infepHamidue BriAHBAhPRTEIBE gLf”ér\f'\ll%hr%l%galeéU%?va p\él?/bqéggp]lying an
effeotivs aenons of aniBrmitivhide dhinisttemiciBbRL s Shraudd arbpgtla
I aso erse latl%%c‘%grgl o c()jf aT %ﬁ&%ﬁﬂg%’&ﬁﬁ!%ﬁ@ﬁ%%ﬁF%ﬁl@ﬂ%@f
in |b|1f|lﬁg micro a]fgrowt and survival on medical instruments or on
condimfdionsviisexicror fersel BhepheaRSHis 2 aaIITHY & VbIRERSHER CBHEITRg =
P RHDE O Rt ak A feQrauab Q87 |ah iy therdnyehtiorrinchete
compounds and pharmaceutically acceptable salta othgorerEllJi]% 1 ﬁl)}gmla I
lactprppps R LS B T BTE BRSSP BESEPHORREEt o, and includes certain
prefene] TRAMPaNACS Mdiaonita BedndSRahDiRe GiRSiRgroRh Rl Rvival
R7NAR7NA 'OR9R9.Fognu QY Withi [ e or
by TR BT D R AL R ecslach
related compound. The invention includes, for example, methods of inhibiting microbial growth

and survival on medical instruments or on surfaces used for food preparation by applying a
composition containing a compound of Formula I or Formula IL

[0017] Thus, the invention include compounds and pharmaceutically acceptable salts of
Formula I and Formula !i, shown in the Detailed Description section, and includes certain

preferred compounds of Formula A and B

Rs 0 Rs ofs
Re Re
N
I NR, N
R? f?' A1 RT h A’l
Rg

N
-0 O R

Formuia B
[0018] Within Formula A and Formula B the variables (e.g. A1, Ag, Ra, Ra, and Ry to Ro)

Formula A

carry the definitions, which follow.



carry the definitions, which follow. WO 20071014308
PG Whe2006/929302 6 [0019] Alis S, 0, SO, or 502. [0020] BZ4%152006/029302
hydrogen. [0021] Or, R2 is ClI-Csalkyl, C2-C6alkenyl, C2-C6alkynyl,
(C3-C7cycloalkyl)Co- C4carbohydryl,
(C4-C7cycloalkenyl)Co-C4carbohydryl, (aryl)CO-C4carbohydryl, or (C2-
C6heterocycloalkyl)Co-C4carbohyiryl, each of which is substituted with 0
to 5 substituents independently chosen from halogen, hydroxy, amino,
tro Cl- %?HT 6C4alkoxy, CI- C2haloalkyl, CI-C2haloalkoxy,
é‘ldm 1 ky amino, C2- -C4alkanoyl, CI-C4alkylthio, NOR1o0,
—NIR]@GJCB@@ﬁ@ylFm@l -(C=0)NR10oR11, -O(C=0)NRIoR11, -(C=0)ORIo,
I@%}E@’OR ORI S NRHNCEL0 I %L%%@P(Urd}@&eﬁﬁcﬁmﬂ

SNRIR12, NRIONRLIR12, -SO3RIQ, -(S= )o

@c@g&m (G ooty A CRPEPLBETER P Nt BTG Rz
Cetadodepspdently, bytsagan, GthG4aliddh or abdiand Ri80 i @maaue;amr

2 R3| hydrogen, C -C6alkyl, C2-C6alk no Cr-
mdgpg&il’@g alxrga% &aafﬁyifsﬂ%ngtgl eéc gﬁ%?cr?’rfscﬂlkoxy’ '
Czls&bﬁmht@d@vhﬁ@lm@:suhsntm%dé@@ﬁmw @m@@yﬂcaﬁp@y‘h Rafogdylthio,

B}Qraxmamla@:r{yﬁﬂg ?{l@lk@wﬁ R d @=ChGHglkylamino,
CI-'E2haioalk |, and C1- C2ha|o 0023 R5 is dro en, halogen,
B o 22 o S en

-NlQllf}@AS gmmmommggwmgl Q?ﬂiwg@ﬂrﬂmm%amis,?fﬂmiﬁ% and
a razjn or
)éu‘ ?(51‘)%32%&1’1@5% Xﬁéls Sub eé%tl% dStl Wﬁ%ﬁ% % tltue l and Rys

is mmmﬂmwylchosen from hydroxy, amino, halogen, oxo, Cl C4a|koxy,
W %lh ogéh@ oglkaxy. @nE MeRgyRRdA-GH-&4alyariB@bamate, or

rogen, halogen hydroxy, amino, cg;no Cl-C4alkyl,

C AR i S (SRR SR CSOSIGoE o Z sy hosen

fronpA RN ARl AP QLGhE Cima, ﬁi&@%@&lh@ﬂ%ﬁt@ﬁ@cmoﬁlkyl@,ﬁmmmmo Cr-
which has 4 to 8 embers, including 0, 1, or 2 additional ring
Cz%?é?@’étﬁ?ﬁschﬁéﬁrgﬁ%ﬁy chosen from N, 0, and S. [0026] Or, R7 is a

nitrqgem]imgeﬂlﬁﬁf@émkylagambyﬁu@suwtmbmm Sigecemeéribaiadr Rs is Ci-

tergaryl grou haV|_n Q2 aloms indepepdanilychesg Dy

C“%gﬁgsgor Substitute i(t?r?1 lete %cycloalk [ group, which has to Sa v
Cor{hglieneorb ErsCinitleiiey @lo(ﬁzgql@pékyl or C;-Cohaloalkoxy; each of which is substituted

with 0 to 3 substituents independently chosen from hydroxy, amino, halogen, oxo, Ci-Csalkoxy,
C;-Cohaloalkyl, C;-Cohaloalkoxy, and mono- and di-Cy-Cyalkylamino.

[0024] R is hydrogen, halogen, hydroxy, amino, cyano, C;-Csalkyl, C-Caalkoxy, mono-
or di-(C;-Csalkyl)amino, -SOsR 10, -SO2R 10, or -SO;NR10R 1.

[0025] 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.

[0026] Or, R is a nitrogen-linked Ci-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.



heteroatoms independently chosen from N, 0, and S. WO 2007/014308

P&6/b572006/H29302 7 [0027] Or, R7 is a nitrogen-linked  peT/us2006/029302

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, 0, and S, forming part of a bicyclic system

with a 3- to 8-membered cycloalkyl or heterocycloalkyl ring in fused or

Spiro orientation. [0028] Or, R7 is a nitrogen-linked 6-membered

hetetpeyeloatygsoue: Qn i3 HadeitionahmntoPatesRaeMiSkeny! group, each of

independently chosen from N, 0, and S, a él bridged with a methy%ene r
whigh 18 A S TTOO2ST EHLH B il RS OB R WA OB TSP FREFaL
chaab Stimeit® | adé pefdanitypachaseridycin ¢pstendvibor 3 substiubaisi cycloalkyl

osen fro h); wherein (a '§c osen. from halogen, hydroxy, amino,
o %%ré?c&?g%ﬁ’&%géﬁ%iaﬁ%o%;? CQ%?%(%ﬁaloalkyl, and C1-C2haloalkoxy,
and (1928 OxRanindiresamicnks) drayeparerelbdigincsepbidisona Ryl or 2
adfetidRiaticy i bémCRaliRrnav{ TR0 R6:AINE ARy AMIREse wdalkyl,
C3-C7cycloalkyl)Co-C4alkyl, (C3- C7cycloalkylamino)Co-C4alkyl,
mefpydepeAn RIS Bréssc aalkyl)aminoCo-C4alkyl,
(hetgrorychastiof) oA alk yhbetit(asy Wb -Cdal lkyl mwhené e aoknofifiretiienty
than.oxo.and cyano is, substjtuted wi 2 ituents independently
o B o Coon
-COfqH2 clopa feryhialoget hedreny kraroCa ikt SXvE Gaikalyoridmo-

C,Anshiin Gidedatiyhlaming, GiC2haloalkyl, and Ci-C2haloalkoxy. [0030]
R9 is Cl-Csalkyl, (C3-C7cycloalkyl)Co-C4alkyl, or phenyL, each of which_is

subshtdt@awitRIBR S bE R s Stk ARy &releh frohrraliaitgens>
Cehilyeioxy (aoanayr dyana ., akiy) anfGHOQH 1 EQINIEL-LGle o diliRYL)- Caalkyl, (Cs-

C2;Cdalkenyl C2-C4alk C1l-Cdal -C7 -C4alkyl,
T R B T e
(heB2braidedlipt) Cit (adhdl oalkol); @fid IR, Ghetksamdydf BE Tt than oxo and cyano is
RESER BTN Q. FHEANYFNEIRN CHEMIE A RESCRIPTIONAND cyano,

TERMINOLOGY [0031] Prior t0 setting forth the invention in detall, it may

nitge PigtpfaPOFhroHAE e btititriRg. SrcertbiFridn (s e bamyséd freplipny, mono- and
di-Gompawsiseidhe resentipyention emeagenerally described using

Stanﬂ)%g%]nlggni]se 8?-'8&5@1, (Cs-Creyeloalkyl)Co-Caalkyl, or phenyl, each of which is
substituted with 0 to 3 substituents independently chosen from halogen, hydroxy, amino, cyano,
nitro, -COQH, -CONH;, C;-Caalkyl, C2-Caalkenyl, Co-Cyallkynyl, C;-Cyalkoxy, (Cs-
Creycloalkyl)Co-Ciaikyl, (Cs~-Creycloalkyl)Co-Caalkoxy, mono- and di-(C;-Caalkyl)antino, Cy-
Cshaloalkyl, C,-Czhaloalkoxy, and C,-Casalkanoyl.

DETAILED DESCRIPTION OF THE INVENTION
CHEMICAL DESCRIPTION AND TERMINOLOGY

[0031] Prior to setting forth the invention in detail, it may be helpful to provide
definitions of certain terms to be used herein, Compounds of the present invention are generally

described using standard nomenclature.



WO 2007/014308 PCT/US2006/029302 8 [0032] In certain situations, the
cempadnesakFormula | and Formula [ may contain one or mefeuseo6/029362
asymmetric elements such as stereogenic centers, stereogenic axes and
the like, e.g. asymmetric carbon atoms, so that the compounds can exist
in different stereoisomeric forms. These compounds can be, for example,
racemates or optically active forms. For compounds with two or more
asymmetric elements, these compounds can additionally be mixtures of
diagiRyenMes SO EEMNRR WA S JARHRGIASY FUNEHIIC] Gea tRsSnil SO Batain one
understood that all of the _optical isomers and mixtures thereofda € lik
or BREARAHESEN FoUTH: CoRBaRIS R Batsor LA o BUnNE e
asymagtaccahin Ztoandsk ot ths corithoatlds omericfordiS§otthgaerspugrnid forms.

Thgsglagnm%gse gllﬂ')gj ?()P Eﬁ%ﬁ&te!'}é(@éﬂ%‘%& AP &B&éﬁf M@té%ﬁnghﬁ)? i&%@o_mlds with

enantiomers, i.e., optically “active forms can be Obtained by asymmetric
W PN RIS A ETES RSRE AT o HetRgRE B et PEBTAOnHRRE FBEGRRION of the
dialacemalesrResalptiamohited acemales candaisa HRaesemRlihes Rl all of the

example, by conventional methods such a s&%lization in thg prgﬁ.en%e
op e PR IS AR D AT OGPERAY s PR A LR AR By oo
carbtiRldoubtd thntas [ROB33 W he e addhipound aikigldstmearidusdaeitdmeriopounds

forms, the inyention.is imite ifi ers, hut..
e it Geaty
actireciatesican robtned by sropascbicaimhsbe st A tRR opfeadlure precursors,

or GPRRRAMNGS A aRtpRes IRGIUlSIRARR aioRaslaving: the s atesiiplished, for
number but different mass m%g}%er& By way of general exa

le, and
S DRSS S OSEAKE e T BRSRE SeC TSI BAEFR o
chisatipesph aathgidinchacelsG d3E] AANA4€x:{035] Certain compounds
are i herein using a general formula that incl ' S,
e e e R e Iy
to yaietsief tithisos e radommutatisathetims ivd ep éndenesicdpBiier variables.

Thusedb aioupdssaid iades isuRsiiibied iR ViR RS oAt GAUAn the

may be substituted with up to two R* groups and R* at eaqh_ occurrenc& IS
Presefie AP RHBED EISRER OIS Rt PR DSAES BBMSIRARGHS B ditterent
maSt BshibentBandiosiriables aiplgermistinie: onjtfisidtoagebifByirtgen include
A R SRR et by o o

An "B3550bstiuentonats arotstid et bersioriepraanoriddtiongroipt includes
vafISRUOYS e FOmatc fharacte! AlIhat POUR Grl-AReMkRHRSIINGble
witvlvlighsgé(}?al ?ogme ar}'!s genf?n:ed independently of other variables. 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 independently from the definition of R*. Also, combinations of
substituents and/or variables are permissible only if such combinations result in stable
compounds. When a group is substituted by an “oxo” substituent a carbonyl bond replaces two
hydrogen atoms on a carbon. An “oxo” substituent on an aromatic group or heteroaromatic
group destroys the aromatic character of that group, e.g. a pyridyl substituted with oxois a

pyridone.
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agyased-heiain, means that any one or more hydrogens on the-t/uszoe6/629302
designated atom or group is replaced with a selection from the indicated
group, provided that the designated atom's normal valence is not
exceeded. When a substituent is oxo (i.e., =0), then 2 hydrogens on the
atom are replaced. Combinations’of substituents and/or variables are
permissible only if such combinations result in stable compounds or useful
= R i B ARG & SRINE-AAMaRLAC O BIR, HUCH R0 B8 s on
to imply a compound that IS sufficiently robust to survive isolation from a
the demotion ribRUSTaHR iStrREEd titra AelaraRBTRMd b e P Se O RePA AL et
the A9RALLNISES AthaIVine.sRskifiecksitegtitu amtr-atentatea i o:b €. eOr®), then
structure. For example, it is to eﬁndtclarsto?d h%hlvt\_:/l‘;itsen g?}t{dv%%lél%‘lg)sayéyl is
2 yapgeps e e SERTRT HPTHRTBATAE SF SHEEEAMEnt of this substituent
perrt@sifigecle ikt doenisraitie miu ipottion c[EO8ThThe esdlrtivihethaming
.. Substituents into the ring is w | is.li ith.adash ')
mte‘éﬂr“?ﬁ%a&%ﬁ‘e bé*ﬁ%‘f??ﬁﬁ‘%“%ﬁﬁ%%@%ﬁ%@ éﬁrlggr%\%%%ﬁ)l nthat
suffpaselyitebert shsorvasubms Bontosy ATSaTHS L BRE ﬁa@cﬁéﬁ‘é{%ﬁf?’ﬁ“}mn mnto

AHashmentfanR fmﬂtﬁﬁ@g@ FoerenampeieneCQbidRds:sitachedd hrouthcore
00

the carbon atom. [0038] As used herein,."alkyl" is intended.tq.inclu Rie
S e e e T
subltavingttbe apessfie-hnmmibef thiscatiytmetomte Taussaheueimntieai dirgtion.

as rein includes alkyl wing frpm. Q GABORed is listed

ol Ay e oy
witlgrolaph (o exexioihis EangYES) Chat BIRYT DETESRRIRRGFSE SYHPolis oy case the
dasAW b9 iRsEAlsatb Rapgbna:single sevatentdent: (60)sosatiachBe

by an alkyl chain having the Sﬁjecified number of carbon atoms, in this

exaEde f D ABRAAELY BB AEETRY B mples of alkyl include, but are
not fimitgditouseiEiBding talyin isireeyledsoproiusit; bethityindhiodiyid sepightyihain
and sec-pentyl. [0039] "Alkenyl" as used hetein, indicat e
s e O R B P s
tenpafp O aiartonstdiisteib orth erdis wisins Fajrediur Ho R SGERRTORRmS.

alo Nis M LR ingudegtheeyhapd, niapenyt,
Wﬁ%%@%ﬁ%@%& agcsi( %?e%ﬁ!ﬁ%%es ah drgé%;rgon cha'ﬁr?%fme'ith% ay

kgl g IR P COTET AR TAVTRG GHU P B A ae oV
(CHAPAGRIG R ANgs ARk H&&Mg)ﬂﬁwp?&iﬁayn?taﬂn%eqﬁo&fﬁcai@ﬂg}mélﬁﬂahﬁse from
S S ey 4L et eSS N AAGENR.o-
propyl, isopropyl, n-butyl, t-butyl, n-pentyl, and sec-pentyl.

[0039] “Alkeny}” as used herein, indicates a hydrocarbon chain of either a straight or
branched configuration having one or more carbon-carbon double bond bonds, which may occur
at any stable point along the chain. Examples of alkenyl groups include ethenyl and propenyl.

[0040] “Alkynyl” as used herein, indicates a hydrocarbon chain of either a straight or
branched configuration having one or more triple carbon-carbon bonds that may occur in any

stable point along the chain, such as ethynyl and propynyl.
[0041] “Alkoxy” represents an alkyl group as defined above with the indicated number of
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thyayieh-a0 a¥ygen bridge. Examples of alkoxy include, but arg,petdimitafsse:
to, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, 2-butoxy, t-butoxy,
n-pentoxy, 2- pentoxy, 3-pentoxy, isopentoxy, neopentoxy, n-hexoxy,
2-hexoxy, 3-hexoxy, and 3- meth){ll entoxy. An "(alkoxy)alkyl group is an
alkoxy group as defined herein attached through its oxygen atom to an

alkyl bridge where the point of attachment to the substituted group is in

the_.alkyl ar ] ~mdic ' ot
i e e R A
limifi th el BNy UL PGTRRPEGH BRI RS CHIT o R RGO RIS >
penPRING- RGP, léﬁ@ﬂls' mﬁéﬁ@%@%mkﬁ?méﬁ%@ﬁﬁ mﬁmo?j:?@a alkanoyl

roup Is an acetyl group having the formula =0)- s,u
e RRENE e A R P AT P Mr G S bt
its dRglieateoseomtdiry britediabyalin mining gredpsitecheimbisttelid/ byrmupdn the
alk )?Lreo%s defined above and have the indicated number of carbon atoms.

fie goint of attachment of the alkylamino group is on the nitrogen.

ExdAfpias dilamenb-indigagisanylarh ey e R ctiRAas heoueh a keto
(-(cd—i@S)‘-?tBMl?gai%kéﬁﬁ}l@%ﬁﬁ%'Tﬁ%%&@@ﬂ%&ﬁm@a@omﬂo&%ﬁﬁaﬂmm@emm
C4alkyl)amina group Is Ikyl arping su stitqﬁent irkwhg}gg\malgrg%ai@m i
of th¢ 5619 EWRPEEF S "@d?iggéeaw KRS SAEBLARG IkyT §FoUp Is cHosen >

grofiipiat B atkoyly havergih«Gorimd ic8teéthelabsence of a second alkyl
oM A mone-C3-Geallsylaming. 1944l Ne I8N ORGsRland di-

di-allcy amate” indicates 1 or 2 independently chosen_alkyl groups,
alkplerefofinmdipey ecoandene WiksnyH <l cappRREers ko= ligtengare as
deANDLLIER: 1EPIESE S it sl hatoups: Mog-aliicarhapoaieograrpsnbauer the

the formula (-O(C=0O)NHR). [0045] The term "al yﬁg@rﬁ' indicates an ¢ 1Lkel
al ko AR B YR B P A HE TR BU A e SR K0 E ThE 8eker

ethiinkags, sayibeainieither arsntaiopyleatizogrampos-thedie@mislky)(Co-
-O(C=0)alkyl or a graup of the formula, -(C= : m Ca-

OB T e ey om C

Coahgsed alkytopdalssl ascdpfindisbdirmdtmeheinidgiing s iﬁé}@@‘l@éﬁf@é@%ﬂce

of Piraganmiirogen linkage.Atleashgne.aithe alkyl groups is attached to
the terminal nitrogen (the nitrogen not bound to the core structu %2. Wﬁen
the BRAFTOREEDr BronRyyHALSIIH S BARFIF RAEAOURE™

akaliprbspbstituted. dbxanptesal aioylitysamaygroQiS-HONRIR)Jiduigd-ghere R
represents the alkyl groups. Mono-alkylcarbamate groups have the formula (-O(C=0)NHR).

[0045] The term “alkylester” indicates an alkyl group as define above attached through an
ester linkage. The ester linkage may be in either orientation, e.g. a group of the formula
~O(C=0)alkyl or a group of the formula —-(C=0)Oalkyl.

[0046] The term “mono-, di-, or tri-alkylhydrazinyl” indicates from 1 to 3 independently
chosen alkyl groups as defined above attached through a single-bonded nitrogen-nitrogen
linkage. At least one of the alkyl groups is attached to the terminal nitrogen (the nitrogen not
bound to the core structure). When the term mono- or di-alkylhydrazinyl is used only the
terminal nitrogen is alkyl substituted. Examples of alkylhydrazinyl groups include 2-butyl-1-
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2-R\ylZeeiiyl-1-hydrazinyl, and 1,2-dimethyl-2-propyl-I-hydragipyle,.oc 029302
[0047] The term "alkylsulfonate" indicates an alkyl group as defined above
attached through a sulfonate linkage (e.g. a group of the -S(=0)20-alkyl).
[0048] The term "alkylthio" indicates an alkyl group as defined above
attached through a sulfur linkageli.e. a group of the formula alkyl-S-.
Examples include ethylthio and pentylthio. [0049] As used herein, the

term "aminoalky!" indicates an alkyl.grQup as,defined e substituted
SRR e S e R b S i
indicatss Bir wiky!givlsplimdefindibatoveslsubsiunes daithrdehoxsnistrbed

_ ro | t In Jhgtanee ) | group of the aminoallyl
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instangt e Yo EEor B o S o REAFRAEH e SR EGFERIE: RFghed

grOWﬁ@h]‘Q?lb' qgf(sjdfbﬁ_ér@ﬁ@mf)l&rgg&%Mﬁfmﬁmﬁbﬁm%U @"tf@.ph- d’cbﬁlmlilﬂ(i;gl alili(mflicarbon
] -naphthyl, and bi- nyl. n the term "(aryla "aryl and a s
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ancﬂ'i_hiﬁaté tﬁnmdmﬁﬁg_swdp wiifisonohdienitecite abrng yiergiren et/ indingied, such
ay PRSI SRR b R G DR B AT AR FRi By didire

d above and the point of attachment is on the carbohydryl group,
subjgitsicarmoleine ledhgiprape A oyl grovheres satamipdirvaNe esvh el priiResdy
corfilsang alkoy s amasfinedghaveandhe, pRim o aashneatismple, a 3 ,4-

through the oxygen atom of the alko>% roup; if the alkoxy. is %ﬁoﬂgg@ém »
mefRdaR RIS WRo A SHPERS/GEN éb?{fﬁﬁg‘i]p%%xrjbg?ﬁl ryl g
naphsied hareimpiniides bophdasanched and straight-chain hydrocarbon

gro i re sgg}gtur t@@y ; unsat ré%ﬁ(%p hayin ﬁgg SRecified pu lof

of cﬁ@%ﬁ% oﬁ%’.‘ﬁv e 3 o-gnac‘lgfﬁ?) y Iéiléeﬁseg erein in’conjungﬁ%ﬁ
attavithcanothe figrakiy, donexahpler(esrsimaney oG sarBerid i), Ree
phéﬂﬂ'&ﬂ}t/ﬁq&rﬂggr ih ﬁ%@?ﬂm@{% {%ﬁ%@ﬁdﬂﬁﬂﬁ;ﬂ%@ﬁ%&ﬁlﬂg lge as

covalent bond (Co), or attached by a carbohydryl chain, sych as aan alkyl
defipe ﬁl?ove and the point of attachment 15 on the carbohydryl group, for exarple a
phenylpropen-1-yl group. Similarly, in the term (aryl)alkoxy, aryl and alkoxy are as defined
above and the point of attachment is through the oxygen atom of the alkoxy group; if the alkoxy
is a Cpalkoxy the aryl is attached through an oxygen bridge.

[0052] “Carbohydryl” as used herein, includes both branched and straight-chain
hydrocarbon groups, which are saturated or unsaturated, having the specified number of carbon
atoms. When Cy-Crearbohydry! is used herein in conjunction with another group, for example,
(cycloalkyl)Co-Cycarbohydryl, the indicated group, in this case cycloalkyl, is either directly
pound by a single covalent bond (Cp), or attached by a carbohydryl chain, such as an alkyl chain,
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ofygarhem@atams, in this case from 1 to about 4 carbon atoms. dxamBpiRSe29302
of carbohydryl groups include CI-C6alkyl, such as methyl, or 5-butyl,
C2-Co6alkynyl such and hexynyl, and C2-C6 alkenyl, such as 1-propenyl.
[0053] "Cycloalkyl" as used herein, indicates a saturated hydrocarbon ring
group, having only carbon ring atéms and having the specified number of
carbon atoms, usually from 3 to about 8 ring carbon atoms, or from 3 to

iR S0P AOMS: A BISS oL Al GROLRS NI Gurcslapiepy .
obﬁfyt for

C cyclopentyl, or cyclohexyl as well as bridged qr caged
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cycloalke nd car re VR, and:ibrLaeHidR
ﬁo%t%éeﬁrﬁélg %a%ﬁﬁémgfk%ugggar %@%Pﬁ%?gup respectively. Tf?ese terms
cyclnivtudey/oxdmplebuersh as  cyclobutenylmethyl, cyclohexenylmethyl, and
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Examples of haloalkyl include, but are tgigﬂgggﬂgﬁﬁ fluormetiopenyl, and
tenaﬁm@f%aﬁ?g?-ﬁﬁcor%se%@ ,péﬁ@%ﬁlgﬁl a{’]ﬁﬂoroet yl. [OgSB "Halogg%f(o%y"
cyciogiaategipohaloalkyl group as defined above attached through an oxygen

b”drg%s %gle"{é'ﬁﬁgz‘&%&%@&%ﬁ‘j'aﬁliﬂ%@‘Q@J&B&l@@ﬁ&@oﬂmyc{m{@m
cyckl)orglkecr)a’yl(,) alllgyl,o and carbohydryl are as defined above, and the point of attachment is on the
alkyl or carbohydryl group respectively. These terms inclnde examples such as
oyclobutenylmethyl, cyclohexenylmethyl, and cyclohexylpropenyl.

[0057] “Haloalkyl” indicates both branched and straight-chain saturated aliphatic
hydrocarbon groups having the specified number of carbon afoms, substituted with 1 or more
halogen atoms, generally up to the maximum allowable number of halogen atoms. Examples of
haloalkyl include, but are not limited to, trifluoromethyl, diftuoromethyl, 2-flucroethyl, and
penta-fluoroethyl.

[0058] “Haloalkoxy” indicates a haloalkyl group as defined above attached through an
oxygen bridge.

[0059] “Halo” or “halogen” as used herein refers to fluoro, chloro, bromo, or iodo.
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"heteraanl s ipglicates a stable 5- to 7-membered monocyclic ofdr4&:40s/029302
membered bicyclic heterocyclic ring which contains at least | aromatic ring
that contains from | to 4, or preferably from 1 to 3, heteroatoms chosen
from N, 0, and S, with remaining ring atoms being carbon. When the total
number of S and 0 atoms in the h&ieroaryl group exceeds 1, these
heteroatoms are not adjacent to one another. It is preferred that the total
nu f San atoms.in the heter I is iS: .
e e e o
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quith mstx, %ﬂf@gﬁtﬂm %i?ﬁ!ﬂl, kﬁﬁl@lfﬁl&%ﬂj @@%fl’ﬁaxge-fmﬁhﬁ;ﬁﬁsi?ﬂqﬁingl'mmms.
Examples of heterocycloa rqQups in morpholi ipnerazi
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ring containing from 1 to about 4 heteroatoms from N, 0, and S,
{(pwwiglyhEnsiirling ring atoms being carbon or a 7-10 membered bicyclic

satufgiest, DR iy Hens sty IRy IO fatoRRa tics RETRRAQYIN ¢ IRg\Y Stetining from 1

containing at least 1 heteroatom in the twg ring .system chosen from N, O,
o S1RHS ORGP DA A et A AP e

Heterocycloalkyl groups have from 3 to about 8 ring atoms, and more typically bave from 5 to 7
ring atoms. Examples of heterocycloalkyl groups include morpholinyl, piperazinyl, piperidinyl,
and pyrrolidinyl groups. A nitrogen in a heterocycloalkyl group may optionally be quaternized.
[0063] The term “heterocyclic group” indicates a 5-6 membered saturated, partially
unsaturated, or aromatic ring containing from 1 to about 4 heteroatoms chosen from N, O, and S,
with remaining ring atoms being carbon or a 7-10 membered bicyclic saturated, partially
unsaturated, or aromatic heterocylic ring system containing at least 1 heteroatom in the two ring

system chosen from N, O, and S and containing up to about 4 heteroatoms independently chosen
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okfhefwa (inggsystem. Unless otherwise indicated, the heterogyglicsiRgn29302
may be attached to its pendant group at any heteroatom or carbon atom

that results in a stable structure. When indicated the heterocyclic rings
described herein maybe substituted on carbon or on a nitrogen atom if

the resulting compound is stable!4A nitrogen atom in the heterocycle may
optionally be quaternized. It is preferred that the total number of

heteroatoms in a heter lic Sisn ore han t total
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imidazolyl N-oxide, isoxazolyl N-oxide, oxaz | N- OXIde t
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dlhyér%)c(llzggoﬁg%aél%}/ yql%é&monyl dihydroisoquinolinonyl, dihydrocoumarinyl,
dihydroisocoumarinyl, isoindolinonyl, benzodioxanyl, benzoxazolinonyl, pyrrolyl N-oxide,
pyrirnidinyl N-oxide, pyridazinyl N-oxide, pyrazinyl N-oxide, quinolinyl N-oxide, indolyl N-
oxide, indolinyl N oxide, isoquinolyl N-oxide, quinazolinyl N-oxide, quinoxalinyl N-oxide,
phthalazinyl N-oxide, imidazolyl N-oxide, isoxazolyl N-oxide, oxazolyl N-oxide, thiazolyl N-
oxide, indolizinyl N oxide, indazolyl N-oxide, benzothiazolyl N-oxide, benzimidazolyl N-oxide,

pyrrolyl N-oxide, oxadiazolyl N-oxide, thiadiazolyl N-oxide, tetrazolyl N-oxide,
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angddoanzathipyranyl S,S-dioxide. [0065] As used herein "Active@geis o930z
are compounds that have pharmaceutical utility, e.g. maybe used to treat

a patient suffering from a disease or condition, or may be used
prophylactically to prevent the onset of a disease or condition in a patient ,

or that may be used to enhance fite pharmaceutical activity of other
compounds. [0066] "Pharmaceutical compositions" are compositions

benSHRNSING, &L Igag! %Q?bgﬁg\{goﬁgg% suchigs & compound or salt of

Formula I'or Formula I, and at 1éast one other substance, suchasa
carlfi98d spiesstheriti st PRSI s GaEmoea s Judiore heentqrlicy gtility,
e.g. E2fR GMPo (8004 gkl askHiRdBrastiEaksiandardisday dtumaticlsed
on-human drugs. [0067] "Salts',of the compaunds of the present
PR BB E O ORI A0 SR SEPEY BACE RTCO i SR pged
enhsajw}m‘ﬁmrpaesﬂmbmimmnf@@eawmpm_esized from a parent _
comRRdhat SONIAIP A RARIARL GG OISOy SARYRIIORA ARG IR

Generally, such salts can be prepared by reacting free acid
agefbringhas m@@I@@ﬁ%Mﬁ’&@f\ﬁﬁwlﬁﬁkfg’%@ﬁ% & GLiSRB Oftfepther substance,

suc%w&aﬂf&eb | aaﬁﬁﬁﬁ‘s,]l&mk )ﬂ&ﬁ%@%&@%ﬁ%&fﬁ%ﬁﬂd@ za?éimeates. FDA’s GMP
icarbopate, or the |i or.by reacting free base forms of these
(go%ﬁﬂf&g%f&%”ﬁﬁtﬁ%cg?g%ﬁ%‘?ﬁéﬁ%r %%&n?ro%oﬁ%%%aﬁ%ﬁﬁ%te acid. Such

reafRioiTs faltypidlhcoamieddeuf hapatempmveetiroigenis inotgene, wdiprzanic
aci a%(&lﬂ)'ées;eoettit 8&%"@1&3 efh%@i%éd%% 99&&8&%%&}%@&@4'5&%&%@&&1 from a

acetate, ethanol, iIsopropanol, or acetonitrile are preferred, where
pargrersieatiied SateosrineadisicrnaddinpririSysrmerinat] gheayfrhmelsds-
GedBRISDRBRUNES ANELOf4ha LapRAbIE FaltsadA068] s Phaemeaceiticadywith a

acceptable salts" include derivatives of the gﬁ;céosoig COE% 0 nd1 gvge %ir?ate
stolfioRSHER PRSHRBLITT FBRIRBHTR A%5 ARy Hor toxi: et OF BAce ’

drbasesans
biciheress, antlfikd)eorefecactng hacrbaedutically @mmgmblvaﬂes whishiometric
anGRTOHDGR 208 A SRS FEXARIER A ERAIMAGRIIGRIN AERPBIADIE organic
SaMtS Incride, But are not fimited to, mineral or organic acid salts of basic
solvewiduas sudkiys efflinsse. aficirolvrepmiasees sediciblke rgs sy kireitas

ethgfi?cﬁ? %L’&p%&@,%r%@gﬁ;ﬁ%ﬂg%emﬂ%ﬁf W%&@é\i@&cgﬁ@@t&kﬁ%&m
include the conventional non-toxic salts and the uatern%%ﬁ?frg@omum

corgpmndlf WEFaRSHASoRBSHENR, FORTRIER FET BahpI&™e frmP c
inorgAeE] oPRKgaRiteeils afcoptsamle’, iaomde dadnatveonf thxidiabisedalts
include those derived from inorganic agj uch as hydrochlorics ¢ n
o S L O SR A AT f oo st
thegaifsapddpabenrffomto phanivcsoiips buatveptahtaetibvates 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,
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steatic, Jagliggpnalic, tartaric, citric, ascorbic, pamoic, maleic, PCT/US2006/029302
hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, mesylic, esy?ic,
besylic, sulfanilic, 2- acetoxybenzoic, fumaric, toluenesulfonic,
methanesulfonic, ethane disulfonic, oxalic, isethionic, HOOC-(CH2)a
COOH where n is 0-4, and the liké#éLists of additional suitable salts maybe
found, e.g., in Renmington's Pharmaceutical Sciences, 17th ed., Mack
Publishing Coré]paniy, Eastop, Pa., R 1418 ‘%98@6 %96 cThgn ;[elrmmalei
PogieBay S e el %ﬁ&%‘n%%“b“nals {rarBacome compounds of ‘ESrmula
hydruwyeialsidypirisyred dozmtmaimivalioio, sabijett, excpylipeniindtabyblicsulfanilic, 2-
oS OREREIN RIS RIRAG FMRIER AL RARAI GRINCIUARINE A8 ROKscrtionic,

ed to, acetate, formate and benzoate and like derivatives of functional

HOPGUES I beRQH alewnslibPdnmblblips]ittné Cioipesesbl wysmisr
for@t BRI H: 100V Bl Ahe derp.lthesapsutizalbas Hestiramaua Catamy,

c&r&gound of this invention means an amount effective, when
Eagppnitisherdd 364 Heman or non-human patient, to provide a therapeutic

beng]‘u'lésyEhmmn“mnﬁi@ﬂﬁhm@démpb@msu@gthfal’wea:mmjmlaﬂemﬂveﬁo
F ogx%#cﬁ%f ee{lta(?ng;?x{a@xtﬁﬁg aoﬁﬁnﬂﬂﬂi% g@h@éﬁ%‘gpu@ﬁ%ﬁﬁlﬁ%ﬂ%mg of the

sufficient to reduce the symptoms of a bacterial, fungal, or protozoal

praffesFonmirlsatamdisundedndes aqnaidnitferirgiienPananansdigeoate and
likHESHRR e AR eRSY BRIP IS 106 R Ipgta{ecteslipF si& compounds of

therapeutically effective amount of a compound is also an amount
Foupf é‘ﬁfil%oﬁf’@\l/aeﬂt a significant increase or significantly reduce the
detgotatleTivyetof thicnperteiis affatiantibodie? cgaimsptived of this nvention
mdMCIROIOANISIR-INNe patient s DIogd: SIS, BOAIN [ IAHOf H3SMER o
e invention also  includes using compounds of Formula | and Formula I
tharsroiohphesticubieraplegnehasd eorEXePEIpIopEy FIGTRBF B TR orease
i SRINEN & JtherapeuticrliRifaclive.r MAsR J8a5ame Wi sficionbioms of a

signlficargflri/ decrease the treated animal's risk of contractin%a e b
bagiie b dFgBiSHPHECHbR IR Sy i A FLtitretibTRe & pabaL il e from «
mibegalusciangeihat isatatistiaptmsignifiaaniféce e xapletstatistidadlly effective
significance c%géje easured in a ﬁ'alttand rd parametric test of stafisfical
G A RO Re S SR R OBEARFIMIEROBIAL
sigBHMED BRIDSBER L Rbi tlvechof pdwesraitisis doativrdies gzaitstibwing
midHNRSHNY Svsiep vl anBba RWR 4RO UBAABARI R T ALSRA0ER2A30%i0n also
includes nsing compounds of Formula I and Formula II in prophylactic therapies. In the context
of prophylactic or preventative treatment a “therapeutically effective amount” is an amount
sufficient to significantly decrease the treated animal’s risk of contracting a microcrganism
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 syster will apply to



17 the core 9H-isothiazolo[5,4-b]quinoline-3,4-dione (when Ai = sulfur)
stustdieQuarre 9H- isoxazolo[5,4-bJquinoline-3,4-dione (WheprAks2006/029302
oxygen) structure. The numbers 1 through 9 refer specifically to positions
within the tricyclic ring system whereas the letters A, B and C refer to the
specific six (rings A and B) or five (ring C) member rings as shown below.
500s00-R3 84643AIBICNH2ABICN2 ANS7NS 3HH9s
[0072] In addition to the compounds of Formula A and Formula B,

e d6RCURSH AROVEBS- HySRERN A3l Hes.FORPOUNGE:O Sarmdad 3Bd oH-

Formula Il and the pharmaceutically acceptable salts thereof, in WhICh the
isoxgzplobRrbh el ATy SIS (R 44 RoPFEBM SIS e anariARE | throveh 9
refe@@ﬁ@ﬁﬁoam sulisibsteakiiithatReHio X dykienABhEE QHOIRE® £, RBd C refer

Rs: N .R7 A8 Véé IR As( N 9eRgerFr?nerlélsas}|1 Forggla Il [0073]
to ﬂ?ﬁlfﬁ?ﬂ ffdgﬁﬁl & anﬁl Vefl rogengatom or CR8 and R8 is

hydrogen, halo%en ‘l‘ drox NFINH2; 86 Rs is

£ amino, cyano nltrg or

Cl-C4alkyl, Cl-&4alkexy, nigno- or di-(Cl-CG4a A0, ma@no-, di-, or
ri-CI-C4 alk z.@y1 Gaalkanoyl, CI- @[ oroi-C2haloalkyl,
or Cl-C2haloatkoxys.each-@f which is substituted-wi to gsubstituents

independently c‘hoseﬁ from+ydroxy, amino, hafogen; oxo, €l-C4alkoxy,
CI- C2haloalkyl, CI-C2haloalkoxy, and mono- and di<CI-C4alkylamino.
Thus compounds of Formula A and B are preferred compounds of

Formula | and Formula Il in which As.is CR8 and
cuBEH S BHHNE 167 PRI TIACK EBARENAL o AT ©°

invaniharfe Ula Badd Qedipbmaiy arfailesui, A8 dhiffdrREto Rushriye thisarmaceutically
accgp?t glgaq s %Qxlgo fOHO\glc}[%)e??»L'gﬁlltllsons étqhes tgt‘:}% 1§ Qx%cture is not required to be an

aromatic carbon atom substituted with a methoxy, but is As.

Rs O 0 Rs O o R3
Re~ = AN A
Y Y LI
R7 Ag II\I A1 RT AS I}l A1
Rg Rg
Formula I Formula 11

[0073] Within Formula I and Formula I, Ag is a nitrogen atom or CRg and Rs is
hydrogen, halogen, hydroxy, aming, cyano, nitro, or -NHNHa, or Rg is C;-Caalkyl, C;-Caalkoxy,
mono- or di-(C1-Cyalkyl)amino, mono-, di-, or tri-Cy~Cy alkylhydrazinyl, C;-Cyalkanoyl, Cy-
Caalkylester, C;-Cyhaloalkyl, or C;-Cyhaloalkoxy; each of which is substituted with 0 to 3
substituents independently chosen from hydroxy, amino, halogen, oxo, C;-Cyalkoxy, Ci-
Cohaloalkyl, C;-Crhaloalkoxy, and mono- and di-Cy-Caalkylamino. Thus compounds of Formula
A and B are preferred compounds of Formula I and Formula I in which A is CRg and Ry is
methoxy. At gach occasion “Formula I and/or Formula II” includes compounds of Formula A
and Formula B.

[0074] The variables A, Ag, and Ry to Ry carry the definitions which follow.

[0075] Ay is S, O, SO, or SO,.
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IS Ld Frsl ki 2-CBalkenyl, C2-Céalkynyl, (C3- POT/US2006/029302
C7cycloalkyl)Co-C4carbohydryl, (C4-C7cycloalkenyl)Co-C4carbohydryl,

(aryl)CO-C4carbohydryl, or (C2-C6heterocycloallcyl)Co-C4carbohydryl,
each of which is substituted with O to 5 substituents independently
chosen from halogen, hydroxy, arhfno, cyano, nitro, CI-C4alkyl,
C1-C4alkoxy, C1- C2hhaloalkyl, C1-C2haloalkoxy, mono- and

di-Cl-C4alkylamino, C2-C4alk | Cl-C4 thio, =N 5&5; =NRlo,

-O( Qz?f%azs.%“&%@w%%if@%%@%@e%k e :%’\)@Rlo, e
Crox(@BYNRIOORMENRIN(G-DyRIRINRITH CESFORMydryl, (ary])Co-Cacarbohydryl,

f o - 1) MR B %N R IQMRHRALw1BABB Wsubstituent

Or(-(l(‘\‘éFg %ﬁl%%@@é%,%@égﬁéuam “NR10S02R13: where Rg,s} o
indppendeatiyl fRazmfomHEpet éﬁ@ﬁ?%ﬁ?&@%rﬁ@f»@&%ﬂk%'gﬁgg{}h GG, Crr
czﬂa&;lk%@lgag@@dmbﬁ%ﬁ&%&aﬂmxa@eﬂaﬂ%ﬁrﬁaﬁ&mmfﬁﬁatkﬁmmhhio,

mono- or di-Cl-C6alkylcarb: e, or Cl1-Ct sylfonate,each of which
=N8R§&b%?e§)\g\§tﬁ w=3?§a“@ﬁ%@%%§ i%%[eccpe C eﬁ?%‘%k?ge%?ﬁ
~(ChaIPgERORY RO ERDIB,: Gy iRy (Bt AR CH&lltky OMbh R and
ei-GLCdalkylamipo, (G- £2h: kyl,c@n C2hadoplkoxy, 189./8] Rads
N‘EV&%\%H&%’%M Irbl%%’, agrg%{o%’/c(y%nr%%rgtlﬁé, or -l\lﬁ-’|NH22 olrleS1 is C1-
NS0 Cihera Biioky, Ao e dideresaaiiyysrigss; fdrladioppryl and Ris
is @& InGAalleylhydrazinyl, C2-C4alkanoyl, Cl-C4dalkylester,

C1-C2haloallcyl, or C1-C2halgalkoxy; each of which is supstituted, with O

to 3 L ARG AR Cerb et BTy S PG Sa e, or
C, @xaikQTiaikea e hGCEECRIAp aliytit@kC @il aikkosaps tidnn drispenddatly chosen

di-CE)C4ak amino, 097 R6_is hydr I , QY. DQAmi . Cr-
fm&%%%@&% M4 %-C%éﬁé)@%ghgh%%%%%%ﬁgﬁgaalkyl)a%(;qyir(\%, 2303RI0,
ChglogRiDangrCsOgMRatRY1. [0080] R7 is a nitrogen-linked

heterppysiRalkyl arbsierarveloaleny, aeame, 6aeh, ofwyhichast tor&; is C:-

ring members, including 0, 1 or 2 additional ring heteroatoms .
Ao S8 - e PP BP il Fter sy ra
C,helerecye| @alke myyieupds Cohillstilute divditCahdeabitapeegroupwlijchresisstituted

Substituted with 0 .or. 1 or.mgre of (i) and (iii), [0081] Or, Is.a Calk
T T RN S U et b BlodS o Cp-Cantiony,
C Heferoaliyll gfodhtabailgsy, end hetereadotinG itdelseligarly chosen from N,

0, angh$o1GE, SURSHLUISINMLDR, RSEsRrYAIRAKK HOUR 2alkyl, C1-Cyalkoxy, mono-

heterocycloalkenyl group, each of which has 4 to 8 ring members,
oridicfGuirginbrsinag YR roathiintepSaiBmi chosen from N, 0, and S,

each®@Bo] Ry is a nitrogen-linked heterocycloalkyl or heterocycloaikenyl 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, each. of which heterocycloalky! or heterocycloalkenyl group is
substituted with at least one group (ii) and is substituted with 0 or 1 or more of (i) and (iii).
[0081] Or, Ry 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 5, or
substituted with a heterocycloalkyl group or heterocycloalkeny! group, each of which has 4 to 8

ring members, including 1 or 2 ring heteroatoms independently chosen from N, O, and S, each of
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haierasysiealkyl, or heterocycloalkenyl group is substituted withQ-0& & R%020302
more substituents independently chosen from (i), (ii), and (iii). [0082] Or,

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 chodén from N, 0, and S, which

heterocycloalkyl or heterocycloalkenyl groups forms part of a bicyclic

ystem a 3-10 ed carb or([olE[ale RTQN/RISTTa M
whic thgtﬁlrél gﬂ“" Jtion, %a (s)rs%ubsfﬁtou%et?ivyvlfhﬁ Ogérﬁf Egrggrlrﬁi%)/t%&&seubstituents o
subsutdependemlyd@hbsélnmﬁ’p(m)%&ﬂ)aﬁ@ (#: wherein R7 is not

T(SHQ@ 2@? ﬁwrz{%&é@x [%%L@ro&%l@&ﬁ'gﬂ%}dwmdlkenyl group, each of
he

erocycloalkyl group, having 5 to 8 ring. members, I cludln dlgpen il
whicheRtt g HERIRGR BRI A et CHOLLH R B B Ry
chosl%! dagachvvid) @mﬁbwanﬁew&@tm/&emlhiﬂﬁgermmah@pybm@p&i‘anm ofa

R7 is a 2,5 met er e bridge erazine itis, < s ne
s S DR REE  EicEr o oo e rese
orieftAioN, Anitrs ﬁmtmalwthmbw@ao@zawtu@ﬁﬁ inderendomikghogip e . ),

2) I (i) is chosen from oxo, cyano,
and @ﬁycGa&ﬁﬁézﬂc{%ﬁE}% {%@z%g%hl s

alkynyl, (C1- C6a|kgx3/) % Céalké/ b erbers,
moHGEAHArdR (3 B aRe ks Lo MEFHEAAT! group: hattng > to'¥ ting thent
inclgéh@IOCI4@4ﬁ)d&@m&%aﬁﬁr@ﬁwmdtom@ﬁﬂeﬁaﬁﬁmﬁamﬂmﬁg@&ﬁhm@S and

_ CZ-C4aIkyI) 3 C7c ino)Cl-CAalky ybh otheky1
bridgpgy 110aﬂ<<%(y 3 cyc%oa%%/%é%ﬂgﬁ:irbohydr% e

bnd@& @@ka@@gﬁ@&;ﬁn@@@&gﬂt@e group (ii) or (it1).
@/@1 genyI)Co C4carbohydryl, (aryl)Co- C6carbohydryl,
%&% oxy, (C2- CGheterocycIoaIkyI 0-C4carb .
(he@r@ﬁw@b&@*@%ﬁ%%ﬁa PEhEFERRA: ﬁsGb&% %%&%ﬁ?’&h%mﬁ
amitrdcCoalthionmNRd 8i- (G0 el b6, s R (TFC 4alkyl) O(C=0)Rio,

(Co -C4al yI)(C 0)NR1oR11, ~( )Co
(A HRER SN L R, L TR 2B CrgiomC
cqa%alkwﬂumﬂ(ﬂizmamwmmwmm@m)(enﬁa@wammocl sl mono-

e %@é{ C4a|§¥‘1g%ﬂ13%% é)()f\? RT1 étbf%ﬁal %ﬁl%?(gé"ﬁ@@@lm&mm
om@mwmﬁ@ﬂﬁ?—@)@rﬂi@lkwoﬂw 1ka\?{1¥ éﬂlz (Cs-

Cre$ A0 ARHMNRIBNR IR @@@raﬁaﬁﬁﬁﬂmmwmmhymz (ary)C-
Cﬁcégg C)@;(‘?é @SOBR ﬂiﬁ.‘é%(’:])_ § 4«%5&2 ocngqlgrlﬁ(]o— oar ﬁl %8(9 %er I%t’yl)Cg
Cecarbohydryl other than unsubstituted pyrimidin-2- 91, C1-Cealkylthio, =NR g, ~(Co-
Calkyl)(C=0)R 10, -(Co-Caalky)O(C=O)R 10, ~(Co-Caalky C=OINR 1R 15, -(Co-
CalkyD)O(C=0)NHa, ~(Co-Csalkyl)O(C=0)NR6(C1-Caalkyl), (Co-Caalkyl(C=0)OR 10, (Co-
CaatkyNR1o(C=O)Ry; other than ~N(CH,CHz)(C=0)CF3, (Co-Csallkyl)NR6(C=0)ORyy other
than —-NH(C=0)0C;-Csalkyl), «(Co-CaalkyDNR16(C=OG)NR11R 12, -(Cop-Caalkyl)NR 16{C=0)(Cy~
Caalkyl)NR1(C=0)O-Ryy, ~(Co-Cyally)NR 1{C=S)NR1:R 2, -{(Co-Caalky)NR 1 oNR11R 12, (Co-
Caalky)N=NR13, -(Co-Caalkyl)SOsR 0, (Co-Calkyl)(S=OYOR 10, -(Co-Caalkyl)SOR 13, -(Co-
Caalkyl)SOsNR; R 11, and



WO 2007/014308 PCT/US2006/029302 20 -(Co-C4alkyl)NR10SO2R13;
anddisydgidhggen from -ORD, -(C=O)RD, -SO2RD, -SO3RD,  pcr/msaon6029302
-NRIOSO2RD, where RD is CI- C4alkyl, (C3-C7cycloalkyl)Co-Csalkyl,
(C2-C6heterocycloalkyl)Co-C2alkyl, (aryl)CO-Csalkyl, or
(heteroaryl)CO-Csalkyl; where each of (ii) other than oxo and cyano and

each of (iii) is substituted with 0 to?8 substituents independently chosen

from halogen, hydroxy, amino, cyano, nitro, oxo, -COON, -CONH2,

|- I Ce-Cdalkenyl, C2-C4alkynyl, Cl-C4alkoxy, ClI-
"(Cgfagﬂ%@gg% gocn%yk%f3((?%’?C7cycloalkyI)Co-C4carbohydryI,
(C3-@dyechoatieyido-CRalkFO RS -ETER s ¥ kHCHIB tlldianilives Ro is Cr-
CANEL t@%@@%IKM%éM?@P&mef&y@%@b&i@%!@%@m&wi, or

Cl-C2haloa k)gI@CLCZhaloalkox , C2-C4alkanoyl, and phenyl. [0085] As
(sterapr RS2 fHoke) ks gAY af S B AT A O8O At FaS E BHD) itro,
subdtiNEdNkith §008 &lennRBdSridéreaddian; dstdadkodylopraNio darxy, amino, cyano,

.di-(C-C amj manQ-, di- i-Cl-C kylhydrazinyl,
ni e e e & Lot G CMERA B et €1
Caetkohyofiiutrizh (S:Sutsstienbpl Vit b Sy dtystiitieRtsyvidedbeiide Rl ahpsén-

XY, ANNRinhARIER 5hes ik 2halgalkyles-(c -
Cﬁg%&)ﬁkéxy, andnmono- a%%)%gi jcﬁa%%xrﬁino. [0088] R9 ié( :

ik
Calladamian, (cSaRaibdibgcekany Cof geagy e@Psfhich is
subgtitgsdayieOtaCR substituents independently chosen from halogen,
hyd aAmir ,itro, -COON, -CONH2, Cl-Csalkyl,
oo I b e e R SRR SN s,
(C3-10783loralkylyCo-CattkoRy, ridkioy amengi- (€ di-Caaflkypkarhrindnacono-, di-, or
it NBloRlM b P alealionn, Ard EarAAANaUE ARRALT R #)VemtiRRIkoxy;

further provides compounds and salts of Formula | and Formula I] in .
caphiE R VaTrap e g iitioR SURSE RS Stdep ey e OB B4 rpmine,
halbese &6, forib,abeme C EMRosiRents o wdislikens aldheie-ofihei following
c c%n%?itions is met are included in the invention: The Al variable [0090] (1)

A58 Ey. compounds and salts of Formula 11l and Formula IV are

includeds hidy &t WEIROO TN L430B ACTIIIS2088/02 9B/, cach of which is
substituted with 0 to 3 substituents independently chosen from halogen, hydroxy, amino, cyano,
nitro, -COOH, ~-CONH,, C;-Csalkyl, Cy-Cyalkenyl, Co-Caalkynyl, C;-Caalkoxy, (Cs-
Creycloalkyl)Co-Caalkyl, (C3-Creyeloalkyl)Cy-Caalkoxy, mono- and di-(C-Cyalkyl}amino, C;-
Cshaloalkyl, C;-Cyhaloalkoxy, and Ca-Cyalkanoyl.

[0089] The mvention further provides compounds and salts of Formula I and Formula II
in which the variables (e.g. A, Ra, 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 4; variable
[0090] (1) A; is S; e.g. compounds and salts of Formula Il and Formula IV are included

herein.



21R500R500~R3 R6 N-R2R6 ~'N R7 A6 NS R7 A3 N R9 R9
Fagmulaiiemula 1V [0091] (2) Al is SO; e.g. compounds and salig-8s/029302
Formula V and VI are included herein: R50 0 R5 0 O~R3 R6)CY 11
N-R2R6 R7AsNSR7AX~' 6 N5 R90R90 FormulaV Formula VI
[0092] (3) Al is SO2; e.g. compounds and salts of Formula VII and VIII are
included herein. R500 R5 0 0IR3 R6 { N-R2 R6 N R7 A3 R9 OS 0 R7
A6 R 0 R9 Formula VI Formula VIII [0093] (4) At is O; e.g. compounds
and salts of Formula 1X and X are included herein. R5 00 R5 0 0gR3 R6
N-R2 R6 L{ { N°R7|A8 ¥ 0 R7 ~-qge N O R9 R9 Formfia I} Forghula X
The R2 vari :
hydrogen,, = alkyl or (C3-C7cycloalkyl)Ck CAalkyh gach of
which is ststltute(;Qth at least one substituent choseh frgm hydroxy,
amino, -COOH,

Formula I Formula IV

[0091] (2) Ay is 8O; e.g. compounds and salts of Formula V and VI are included herein:

. Re O o R, O ot
= Rg =
LU Loew T
= 38 S S/
Ry A3 i}l W Ry AG [l\l S,
Rg © R, ©
Formula V Formula VI

[0092] (3) A; is SOy e.g. compounds and salts of Formula VI and VIII are included

herein.
Rg O ] Ry O O/Ra
RGI:WN e RO
Ry Ay N 68\0 Ry \Aa I}l ”8\30
Rg Ry ©
Formula VI Formula VIH

[0093] (4) A, is O; e.g. compounds and salts of Formula IX and X are included herein.

RG Rs O 0 Rs O O/RS
= Ry =
MN-RZ j\f\fjﬁ
Ry™ A N o R Ag N e
Rg Ro
Formula IX Formula X

The R, variable (compounds and salts of Fornwla I):
[0094] (1) Ry is hydrogen, or Ry is C1-Cealkyl or (C3-Cooycloalkyl)Co-Caalkyl, each of
which is substifuted with at least one substituent chosen from hydroxy, amino, -COOH,
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-GN ansids substituted with O to 3 substituents independegithyyehReeMso:
from halogen, hydroxy, amino, cyano, nitro, -COOH, -CONH2, CI-C4alkyl,
C1-C4alkoxy, CI-C2haloalkyl, CI-C2haloalkoxy, and mono- and
di-Cl-C4alkylamino, and C2-C4alkanoyl. [0095] (2) R2 is hydrogen. The

R3 variable (compounds and salt%fFornnula I1): [0096] (1) R3 is

hydrogen, CI-C6alkyl or C2-C6alkanoyl, each of which is substituted with

0 tituents-indep: . | h '
R R e B
chogeh Gomaioaenx Y f0D07 I R i hydrog e, O - SgaliE]; 6n-Csalkyl, Ci-Caalkoxy,

C-ER:CER00Y, 1 IANA8L(31RZsBY dha g, [B1A0NANR 351 C1-E 2raliyha.
The R5 variable [0101] (1) R5 is hydrogen, hydroxy, amino, CI-C2alkyl,

CI-E23%Y RS E8E®-(C1- Caalkyl)amino, or mono- or
Thedt;Gd-GHlalkyihyouazinyl [01027 K3)EB1&hydrogen, amino, mono- or

di-(GkG2) laming, or mona- qr di-C1-C2 alkylhydrazinyl, 0103 5 .

s R L e T O R B R S S S B dies v
0 togihsirpetitjonie S)d@rRBLEkhvrendr vy diedegm. [9E08Y(3PR6. iy fo-(BABRT}Y,
mok#) R s Heranaieh A8, & CRRWARILILRE i Mathgxyy The R7 variable

[0108 9%1) R7 is a nitrogen-linked heterocyc1oalkyl or heterocycloalkenyl

gro HER Bp e Gt oty freniblEreo¥hcluding 0, 1 or 2
additiersal(gne:hetemdatams independently chosen from N, 0, and S, each

of which-heterocygcloalkyl or heterocycloalkenyl group is substituted with
e R e

group (i)"and Is substituted with 0 or 1 or more (i) or (iii); or
TherRg veraghlerogen-linked Cl-C4alkylamino substituted with a 5 or

6-memReresdist LogrouR-naving . ef.2hstgreqtemsindensdenty c,-
chosen from N, 0, and S, or substituted with a
Caalkybhamino, or mono- or di-C;-Cyalkylhydrazinyl.
101027 (2) R; 15 hydrogen, amino, mono- or di-{C-Calalkylamino, or mono- or di-C,-C;
alloylhydrazinyl.
[0103] (3) R is hydrogen.
The R variable
[0104] (1) R¢ is hydrogen, halogen, or amino.
[0105] (2) R is fluoro or hydrogen.
[0106] (3) Rq 1s fluoro.
[01077 (4) R is fluoro, and Agis CRg wherein Ry is methoxy.
The R variable
[0108] (1) 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 8, each of which heterocycloalkyl or heterocycloalkenyl group is
substituted with at least one group (it) 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 ffom N, O, and S, or substituted with a
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h W%qﬂggnyl group, each of which has 4 to 8 ring member
inec‘iﬁ(%ng 1 or 2 ring heteroatoms independently chosen from '&%r’/%snz&ﬂg?zwoz

each of which heteroaryl, heterocycloalkyl, or heterocycloalkenyl group is
substituted with O or 1 or more substituents independently chosen from
(i), (ii), and (iii); or R7 is a nitrogefdinked heterocycloalkyl or
heterocycloalkenyl group, each of which has 4 to 8 ring members,

including 0, 1 or 2 additional ring heteroatoms independently chosen from
e ORI P LB e YIS 0GB aTEe
inclgaroTyelciar heketaryslit dipe derfills dtbomsipiro Bri@ntatiGn saphdisvhich
substituted with g.or 1 or more substituents | I R 1),
he{eﬁﬁ%}ﬁtge ||ff;cgcr"?i3%l?é’ grn|%F8r§e%jﬁl%§é§%§§ﬁ§é%%ﬁ%ﬁhgﬁ%r%ﬁg? E’S&Fﬁ&g{? 1t%
subgifirgtsrednivexsnihcthding Bomi(le D, a8diBHa&  ring heteroatoms
indgpendently, chasen amNeR:80805 naRebbridgadwitb-aunathdentien has 4
ethylene bridge, with the proviso that when R7 is a 2,5 eth&"%ﬂ‘eaﬁr'g%g%m}q
to Siisarasmeertieelisaald Piatr SERRSFOR LRI T ARARTHI R GRSeRT
0, AR (iiisseheses frerydRrlegen wtroy rafinonttited B eikyls Imorgyclic
. and.di-(Cl- C2)alkylamino, and-CH2CHZ2F: (ii) i , 0X0,
o AR T TRy D LR e e
indepemtn chdCRBERIK) @8 {8latkyl)amino,

di-(GL;CARKYAAMINRE hG4alsveMINSS dinalkylnmineransied, including 0,
C2-CA4alkyl), (C3-C7cycloalkylamino)Cl-C4alkyl, Cl-C2haloalk Id(f;thgredwitha
1, apAaddigpe HoEheteropioms IFARRE P sheo s BFaIRy aé’-@a%y e

melGReke (2 Ao Ry HETR AnAtkosyrofGia-Gahetendoy tlealio) ShyCReikidged

. Cl-C6alkylthijo, =NR10, -(Co-C4alkyl)(CzQ)Rio; and (iii) is chosen from

PIDGHEFF 15(%£‘é§ﬁ‘ﬁ?§é%é%‘faf’%@§l§%‘,§%g 10S02RD, where RD is C1-
ClalyhiceiCidysioalkyBeo-C2alkyl,(C2-C6heterocycloalkyl)Co-C2alkyl,(

avipesealoloRt Qele ABAC oskidal e Ragahéihand (1) is

substituted with O to 3 substituents independently chosen from halogen,
Crheremynaniido CElsadbE nitro, oxo, -COOH, -CONH2, Cr-C4alkyl,
C2-Galkenh AnChalkyn, Clepaalk oy (R-GT qealky)C o S2alkyky)Co-

e 3 R
di-QRyGaalkenaydhahd, gheliyl) [ (100 R R K ibminifogErmiiykdd-Cohaloalkyl other
neterooyelpalkybar heterooyeloalkenyl 4ay, 8a8R 0{C;-Croycloalky)Co-Coalkoy,
(Co-Csheterocycloalkyl)Co-Coalkyl, Ci-Cealkylthio, =NRo, -(Co-Caalkyl)(C=0)Rp; and

(iff) is chosen from ~ORyp, -(C=0)Rp, ~SO2Rp, -SO3Rp, -NRSO2Rp, where Rp is C;-
Caalkyl, (Cs-Creycloalkyl)Co-Caalkyl, (C,-Ceheterocycloalkyl)Co-Cralkyl, (aryl)Co-Coalkyl, or
(heteroaryl)Co-Caalkkyl. Where each of (if) and (iii) is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, amino, cyano, nitro, oxo,
-COOH, -CONH,, C;-Caalkyl, Co-Cyalkenyl, Co-Cyalkynyl, C;-Caalkoxry, (Cs-Creycloalky)Co-
Caalkyl, (Cs-Creycloalkyl)Co-Cralkylamino, (Cs-Creycloalkyl)Co-Calkoxy, mono- and di-(C;-
Caalkylyamino, Ci-Czhaloalkyl, Ci-Cshaloalkoxy, C,-Cyalkanoyl, and phenyl.

[0109] (2) Ry is a nitrogen-linked heterocycloalkyl or heterocycloalkenyl group, each of
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membarseinekiding O, 1, or 2 additional ring heteroatoms indepengenily/o29302
chosen from N, 0, and S, each of which is substituted with at least one

group (ii) and is substituted with 0 or 1 or more of (i) and (iii). Within this
definition of R7 (i) is chosen from halogen, hydroxy, amino, nitro,

CI-C2allcyl, mono- and di-(Cl- CZ)% kylamino, and -CH2CHZ2F; (ii) is

chosen from oxo and cyano, C3-C6alkyl, C2-C6alkenyl, C2-Cé6allcynyl,

whiGInds 4alkRX¥I0neBiY in1enas 8nd G- GRbealkibiGentdalkd jampaadently
di-(CI-C4alkyl)aminoCl- C4alkyl, mono-and di-alkylamino(bran }}ed )

chosop BFRIRYI), (5 C LIRS B EH B (o R TR SRt

sulifigieCHA(IH? F oG hdldetkd i) (C3-C7cycloalkyl)Co-C2alkyl, (C3-
C7cyeloalky)Cao-C2alkaxy, (C2-C6heterocycloalkyl)Co-C2alkyl,
CI-%&T@%%(%% ?le%d -(Cr and (iii) is chosen from -ORD,
-(CHOIRDos@GRRDLEIIREOANRIDSO ZHD; WherdRbosteot-aahdik(h-

{E3igvclealkyntdrti2alkyl, (C2-Céheterocycloalkyl)Co-C2alkyl,
CO-C2alkyl, and (heteroary

(ar;:?_ [)Co-C2alkyl. Where each of (ii) qther
tharl 5% AHEPR b SR ELER s (')fﬁ)qéaigﬂbg\‘/ﬂtﬁfé]&f%’ﬁn(E?'t%ﬁ@ll%g’ﬁfit@énts
cml%ﬁs;moéeéaﬂwgmﬁegfa{miﬁglagarm]hw?sgz@Mmocymmmm1mocr

- - :C4a -Cdalke T -
i e R R R S S -
Clid e viytbio dikphCHChalk oxyf; raoptioan darlar i arkiabiyl (Cs-
c@?%@%‘&ﬂu@% dhaloalkaxyyGuatsAkanavkandbrnhidOAR] (3hd -(Co-

is a 4-, 5-, or 6-membered nitrogen-linked heterocycloalkyl, which has
CigfigD EZaReroAat nitrogen atoms, which 4-, 5-, or 6-membered

nitrogierislisieech iriaroopeloatkyhir HsuHISRteRDARE R S StibstithertBy is C;-

indep ntly cho om (1) ne substiitent-(ii ithin this o 1ol an
e S s e ey Lol Bl oo, e
(hetyrrotyGICEBalkyW Barvina@jo iRhiikydr thad eyaris! ando(ipdsetioddrliiem

subPRnsy eIl G Go ﬁ@&ltl&qﬁ&é@mw&%'&ﬁ%}@dxﬁm, cyano,
“and di-(C3-Co6alkyl)(Co-C4alkyl)amino, d|-(CI-C4alk¥9r?m|noC1-C4alk¥I,
mtfﬁoﬂﬁ@m?&ﬁ%&kﬂéﬂ&%@r (@ S-elkaCCrallynyl, Cr-Caalkoxy, (Cs-

CrGoSiaycloaldamnaltydsaliic Cefaghninaltey 0at0Rs Hatiol)Co-Cralkoxy,
m -ng_' %%%@q%@%@%ﬁ%;@géﬁ%’%ﬁw19@2'%'1)0% ch:q%af%y(lhalkamyl, 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 exsbodiment
(1) is chosen from halogen, hydroxy, amino, C;-Coalkyl, hydroxyCi-Csalkyl, amineC;-
Caalkyl, and cyano, and
(ii) is chosen from oxo, cyano, C;-Caalkyl, Co-Cealkenyl, (C;-Cyalkoxy)Co-Caalkyl,
mono- and di-(Cs-Cealkyl)}(Co-Caalkyl)amino, di-(C;-Caalkyl)aminoCy-Calkyl, mono-or di-
alkylamino(branched Cp-Caalkyl), (Cs-Creycloalkylamino)Cr-Caalkyl, C;-Cshaloalkyl other than
—CH,CH,F, C,-C,haloatkoxy, (Cs-Creycloalky)Co-Caalkyl, (Co-Csheterocycloalleyl)Co-Coalkyl,
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-(wo-tedatkyb£C=0)RIlo. Where each of (ii) other than oxo andgyaneissoz9302
substituted with substituted with 0 to 3 substituents independently chosen
from halogen, hydroxy, amino, cyano, oxo, -C1-C4alkyl, C2-C4alkenyl,
Cl-C4alkoxy, (C; C7cycloalkyl)Co-C2alkyl, (C3-
C7cycloalkyl)Co-C2aikylamino, moho- and di-(C1-C4alkyl)amino,
Cl-C2haloalkyl, and C1- C2haloalkoxy. [0111] (4) R7 is a pyrrolidinyl,
~NRIpEding -@mﬁ,@y@g OrRRQUR UL INPTERRG! B, Ol AZERANY iR uted
suqostltuteg with at least one group (i) and substituted with O or one or
withrihstiseigy wite i3 BérstshBrrederbarRr iR e BRI SRR AR N0,
cyRBR, [011218), R isapyTalidplianpinesazion giypcOsiikyledwith

one group (ii 0,. 1, or 2 substjtyents i endently en from
C BB O RO B R RO G PTG ) L,
Crleyeatiogx@2-C4alkanoyl or (i) C3-C7cycloalkyl substituted with O or |
Cl- Lop ap] | PRt H) ) Z1 i iom inyl, o
i B i, bicporstolioy, o
azeQC Ay ok Tessl wiFe plspigna i) Gk enfagRhititesd sk RRTRGr more of (1)
mﬁ{igﬁt'ﬁ&%(%y\dm @iiif%lﬁa?ymmeaelf@iiﬁ@@@ﬂmt&&msen from amino,
ydrox 3-C7cycloalkyl)Co-C2allcyl, . . "
(CBL@;/& ﬁ.} &Wﬁ%@&g Ilgrng}ﬁ%r’a%ﬁ&l group subétimt.ed w1th. o.ne group (i) and 0,
1, @@mﬁmﬁytilmalhﬂk)ﬁénd@@ad kwacr_ufron{ﬁm@}r(ﬁ)@?}m m@yn@n@?ﬁyﬂm e
. hiperazin e ] A e
T A R S S Sk e e
witl Qprslibstitertal oF sTnsTuReEons 66 iR o Subelitdistft GritiyliaminoCy-
 SB3CRalh subskituec Wihrkhadine, axgroxy (€3celenalaatintnyC, -Calkyl,
¢ %-C?, cloalk %Co-cggglkylamino sui%g{ﬁe t(, or %}?@r ﬁ_n .4a
eoh R S RRIRDCI bRy BHOSBP A A ESTaHA i amin
hy&%agmeiI@L)@lgﬁlafmoe@mﬂ@lkwalmﬁmlma[n@néz]uiyli,aaammfwvmidh i?
ubstitut j C3-C7cycloalkyl. [0114] (7) R7 is a group o
@& Sfﬁwcﬁ‘ftg’?qa%’ﬁ#&%% R16 N HN\J N+ NH (a) R16 (b) R16 (c) R16 (d)
or WO 2007 Re4808yPaiFias 200i6r0zda0 2rogy substituted with one group (if) and

optionally substituted with 1 methyl or halogen substituent wherein (ii) is C;3-Cyeycloalkyl which

is unsubstituted or substituted with one amino substituent, or (ii) is Cs-Csalkyl substituted with 1
amino, hydroxy, Cs-Creycloalkyl, or (Cs-Croycloalkyl) Co-Caalkylamino substituent, or (i1) is or
di~(C~Cqalkyl)aminoC;-Csalkyl, mono-or di-alkylamino(branched Cz-Cialkyl) or (Cs-
Creveloalkylamino)C;-Caalkyl, each of which is substituted with 0 or 1 Cs-Cyeycloalkyl.

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

R r_QE{. SV\N:L{ R’IST\N % R‘iﬁ
16~4, T { R
&_ AN QR 7/~ /\_._,,./N E
NH (a) 16 (b) R']G ©) R16 @

or



AN ~J R16 (e). in which R15 is (ii); and R16 is O or 1 or more substituents

independsnityschosen from chloro, fluoro, methyl, methoxy, aminomastiwl, ..,
aminoethyl, trifluoromethyl, and trifluoromethoxy. [0115] (8) R7 is a group

of formula (a) - (e) in which R15 is oxo or cyano; or R15 is
C3-C7cycloalkyl substituted with 0 or 1 C1-C2alkyl or amino substituent,
or R15 is C3-C6 alkyl, di-(C1-C4alkeyl)aminoCi-C4alkyl, mono-or
di-alkylamino(branched C2- C4alkyl), or
(C3-C7cycloalkylamino)Ci-C4alkyl, each of which is substituted with 0, 1,
or 2 sjiteents independently chosen from amino, hydroxy, and
(C3; 7c\yﬂ:loalkyl)Co-C2aIkyI; or R15 is mono- or
di-(C3-Cﬁ?6lkyg Co-C4alkyl)amino, or R15 is =NRio or
-(Co-C4alkyl)(C=0)Rio, or -(Co-C4alkyl)]NCH3(C=0)ORni, where each
in vidichalid R{idirenth RsdgBaror € maa skytitonsepdeorderd wehpstiptiom chloro,
Frad R, e R N WHIE B, isnGRsGh Gy Haalkyb nauich indnsiisiitgackor

substituted with one aming substituent, or R15 is C3-C6 alkyl,
di-(€91 JCheEn SriFSen- e Ao ré K& lamino(branched C2-
Cdatkyl} exd 6:3farieyaloalkylamino)Cl-C4alkyl, each of which is
substituted ithcg) é]%r stituents i endently chosen from amipo,
hydrﬁd%l/s, aﬁé/"f& o ?ysaz%aﬁlﬁl?ﬁ) %1%§8ﬁ25ﬁ?%6%oror 1 gu%stit_ueent’
choBerisfant chilofo di(far&divd eveitnf ORI TopRyrid-4lgrupnefbranched Co-
cAﬁ%@,%@é@c&%@mmyé1@491519@@mmlwg@slswm@mma Ofor 2
R15is C3-C6 alkyl substituted with amino or C%&Sc&clo%}k@m% %ﬁ Cor
sobRBeR SR OBl IR BRI A CYEARNG K 16 Gt P T sttt ©
chosgnifram«hionoduaralkend ety igEi8](11) R7 is a group of the
];_?rgﬁﬁsvg %O(Q{TG%%%%%&:EN _?_%(g 316 fﬁ%@é%}cﬁﬁ\l’d}ﬁ(ﬁ%&{%, Tx/lﬂeyél each
R0 and Ry; are hydrogen or C;-Cyalkyl.
{01167 (9) Ry is a group of formula (a) — (e) in which
Rys is Cs-Creycloalkyl which is unsubstituted or substituted with one amino substituent,
or Ry is C3-Cs alkyl, di~(C1-Caalkeyl)aminoC;-Cqalkyl, mono-or di-alkylamino(branched C,-
Caalkyl) or (C3-Creycloalkylamino)Ci-Caalkyl, each of which is substituted with 0, 1, or 2
substituents independently chosen from amino, hydroxy, and (C;-CreycloalkyD)Cyp-Coalkyl.
Ry is 0 or 1 substituent chosen from chloro, fluoro, and methyl.
[0117] (10) Ry is a group of formula (a) — () in which
Ris is cyclopropyl substituted with amino, or Rys is Cs3-Cg alkyl substituted with amino or
Cs-Cscyeloalkylamino, or Rys is mono- or di-(Ci-Calkyl)aminoCy-Caalkyl.
Rysis 0 or 1 substituent chosen from chloro, fluoro, and methyl.

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



O -NHNS\_ /N N~INO~HO N-~NN\-jN.(._ NH HNH2NININ (5tNg
H'\w et 2aNsFEF N HNH N~z N'4A HN HH HZN H2N N; ~CN'EC‘E9932{N/M93@2
H~N-~- H N-j WO 2007/014308 PCT/US2006/029302 28 N=0orNNQ H

~N-~ N H [0119] (12) R7 is a nitrogen-linked Ci-C4alkylamino substituted
with a 5 or 6-membered heteroaryl group having 1 or 2 heteroatoms
independently chosen from N, O, ahd S, or substituted with a
heterocycloalkyl group, heterocycloalkenyl group, each of which has 4 to 8
ring members, and 1 or 2 ring heteroatoms independently chosen from N,

0, and S, each of which heteroaryl, heterocycloalkyl, or

het cyeloalkenyl group is bstituted \mﬁo orlor more substitue N?‘Z
HaRep chosen fighti (1); d (iii) d (iii) cdrry an
of the defj Hl ons set forth abo e O] (13) lﬁ? islan N knked NH

Cl-C4alkylamino substituted with a 5- or 6- memered heteroaryl group
having 1 or 2 heteroatoms independently chosen from N, 0, and S, or

@WaS or 6- nﬁEjb@red heterocycloalkyl @l}@%jmg
N\/\HN"?’ O

I\ /N
/?J\N/“‘\N.g_ _NCN'i' N M
N/
oA wo=Ot A~ Tl
AN—4

HoN



independently chosen from N, 0, and S, each of which heteroaryl or
hafasoaysiaadky! is substituted with O, 1, or 2 substituents indepepgeni p20302
chosen from halogen, hydroxy, amino, oxo, cyano, CI-C2alkyl,
Cl-C2alkoxy, Ci-C2haloallcyl, and C1-C2haloalkoxy. [0121] (14) R7 is
Cl-C4alkylamino substituted with a pyridyl, pyrimidinyl, pyrazinyl,
imidazolyl, thienyl, pyrrolidinyl, furdfyl, piperazinyl, piperidinyl,
morpholinyl, thiomorpholinyl, or pyrrolidinyl, each of which is substituted
ith O, 1, or 2 substitu mdependent&g chosen from halogen, hydroxy,
A/mln 0Xx0, cyano, Cj-C2al 2alkoxy, Ci-C2haloalkyl, and Cr-
CZPR}an koxpt-[0122] m 2alKkylamingd substituted with pyridyl,
piperazinyt; piperidinyl, or"morpholinyl, € leR, is, substituted with O,
1, or 2 substituents independently chosen frofd haloghii; methyl, and
methoxy. [0123] (16) R7 is a nitrogen-linked heterocycloalkyl or
hetel@dt 0aieniglagrigstelisked CwhiehHaminaenBstgeAeioerer 6-membered
hee&%wf %ﬂa%g PoditicRab dipg eiRieatems denendianio m%srom

0, and S, forming part of a bicyclic system with a 3-to 7- member

su@a%éym adeiprdes kit eprpih e S sy §F?é]ﬁt§ﬁ‘3h°%‘ﬁ’a“i§ Rastos
ringuhgtbide, ch;vuitﬂbemrﬂg QiR nELbgterisindepandently, chosars feath of

h&é#ﬁé‘?dé&ﬁ Here dleflnmonéstf:ser[‘;}if)rfﬁX Sl W%iﬁ)% 401@73(901‘ ; ormore

su@t@upltsfuﬁaﬂmmﬂmm?mmﬂ (iDNend i) HNgm(ﬁc(N],_agﬁ Emaé@wnaf any of the

deiihgrein RiLis.hydrogen, chloro, fluoro, amino, methyl, ethyl, methoxy,
CI-C6 a@ﬁfll substituted with amino or hydroxy, mono- and

di-(FB1EULIA) RarsioNIRHaDC b s e A ELESER WS SasrbeRs
hei&lsmsir@gﬁp mﬁﬁg@éﬁﬂw&@lﬁﬁmﬁ&bﬁm@a}&mgﬁﬁ mentareshd S, or

nltro eroc cIo wh| qg, gor 1 ad thﬂE}\J |trot%en
Su%ﬁé%g t? énmemrt%’ere inked | ﬁeterocy Fﬁyci IS part of
indepbicizolig a:hmges)ister?ﬂ Havind % ﬁasbdf%@wwmwréﬁ@rmwdaﬂﬂo%-
«uHIEMBE R, heterpsyainatind conrining. 1 NITAAS 30T YWaIC %tzggﬁl&mg ox0,

system is subshtuted with O to 3 substituents independently ¢ from
cymoaﬁ!d—@;)xﬂql Ci-Caalkoxy, Ci-Cshaloalkyl, and C;-Cphaloalkoxy.

[0121] (14) Ry is Ci-Cyalkylamino substituted with a pyridyl, pyrimidiny}, pyrazinyl,

imidazolyl, thienyl, pyrrolidinyl, furanyl, piperazinyl, piperidinyl, morpholinyl, thiomorpholinyl,
or pyrrolidinyl, each of which is substituted with G, 1, or 2 substituents independently chosen
from halogen, hydroxy, amino, oxo, ¢yano, C-Coalkyl, C;-Coalkoxy, Ci-Cshaloalkyl, and Cy-
Cshaloalkoxy.

[0122] (15) Ry is C;-Cralkylamino substituted with pyridyl, piperazinyl, piperidinyl, or
morpholinyl, each of which is substituted with 0, 1, or 2 substituents independently chosen from
halogen, methyl, and methoxy.

[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 carbooyclic
or heterocyclic ring in fused or spiro orientation, and is substituted with 0 or 1 or more

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



Within this embodiment (i) is chosen from halogen, hydroxy, and amino,
areh(B)dsshesen from Cl-C4alkyl, C2-C6alkenyl,
(C1-C4alkoxy)Co-C4alkyl, mono- and di- (CI-C4alkyl)amino,
C1-C2haloalkyl, C1-C2haloalkoxy, (C3-C7cycloalkyl)Co-C2alkyl, (C2-
C6heterocycloalkyl)Co-C2alkyl, =NR1o, and -(Co-C4alkyl)(C=0)Rio. Each
of (i) is substituted with substitutétl with 0 to 3 substituents independently
chosen from halogen, hydroxy, amino, cyano, oxo, - C1-C4alkyl,
C2-C4a I -C4alkoxy, (C3-C7cycloalkyl)Co-C2alkyl, mono- and
deﬁr&%f@l%%%yﬁggﬁino, C1-C2haloalkyl, and C1-C2haloalkoxy. In certain of
thel$édmbduitnérnewie 5t B¢ mekbered nitrogen-linked heterocycloalky!

PCT/US2006/029302

w iq;ﬂ;s part of a DICYGHE, [Ing system is & pygolidinyl or piperidinyRgnd is

fused to ﬁ; Cécydoalkyl; p ?Jidinyl, or piperdinyl; in which the
bicycliciing’Is substituteg-with’0, 1, or 2 titu indepe N~§~
chdd®¥n-from halogen, methyl, or methoxy. In cettain &Y these

whefd M‘%{%%Egﬁ Q&@?&%ﬁjﬂﬂ]a &xﬁ&g?mﬁ@zﬁ;m%%qtsc(gﬂymmsmmd
_a octahydro-IH-pyrrolo[3,4-b]pyridi ng .system. £

With R A RERPh RS 6@1%“‘??%5{}%%@%8@“ o' a@%%%@, D)Ruo

wheifeGlatthiRg @5 AyorogeaddificBallkiig heteroatoms independently chosen from

N, d brd | | = ' i s 0or
At et i .

2ddROTIBRegsARIRTRIBC bridBepRsE A RiFestndinkpLttmoaria fagat of &
biofR6 SIRUACH: 81} (et BTcgipupaIef s @imbodeniareantionall
substituted with on ore more of (i), (ii), ii)). Wherein (i), (ii),,.and (iii
he‘%%‘i?’?l%w&i“ﬂ‘?@‘a@ﬁrﬁﬁbtﬁ%gﬁ%?%ﬁh&gb"g‘\r}’e’?%ﬁ %T%ﬁﬁi%ﬁ%g%ssggﬁ?%ﬁ(éwn 0103
subfliperidimdepehtidgechpipefaning) aed i of which is substituted with 0 to 3
subﬁg 3{;}J‘&lslsind gﬂe}ﬁrr\lg%ntly chosen from (i) and (ii). Within this
embodiment (‘i Is chosen from halogen, hydroxy, and amino; and (ii) is

chogeis ffonvofondyénesndyaaaikgidepicsaieny|,

g‘; [ é%‘:)@gﬁ%%}l%& @&YAIH%POQC%@L(@f—@ﬂaﬁd&ﬂ)@}lm&kyl, mono- and di-

aloalkyl, CI-C2haloalkoxy, (C3-C7cycloalkyl)Cq-C2alkyl, (C2-
<01@eﬁa&w&o%ngzhéefﬂéyéaﬁeyﬁgéﬂﬁi&%@s%ﬁ%&é%%‘?@%‘&g.<Eﬁch
cégtgabﬁ%am%m—mﬁﬁmwmmgmmmmao&@ubﬁﬁtmrmsmmd
_jndependently. chosen fr ogen Xy, a oY, Amino
oA SRR A oAV 8 B, i
cyalB 0T e fblEa ) Co-CabyiafkyCatons- Ghdaebrisdifyfruiikgnono- and
di~(%!f—&23ﬂ?}lﬁmlo, @}%ﬁ%ﬁﬁﬁﬁl%ﬁu‘@%ﬁzhabalkoxy.

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 C3-
Cycycloalkyl, 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-b]pyridinyl 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 Ryis a 2,5 methylene



[0128] (21) R7 is a bridged piperidinyl or bridged piperazinyl, each of
whigh ds7/e14skituted with O to 2 substituents independently chegen iR vae302
halogen, hydroxy, amino, cyano, CI-C2alkyl, and CI-C2alkoxy. [0129] (22)
Rs is methoxy; and R7 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, 0, afd S which heterocycloalkyl, which R7
is substituted with O or 1 or more substituents independently chosen from
A230d,9.or 1 subsiitents,ehosan.fiom( S ) iR ERS S (ER g
bm{%g)?c})g%?}mﬁ%%&sys%%% ni%ro,_g%%%ﬁ?c%né\gr@gﬁﬁig& Cl- ¢ hal%?alkxl, S
emt@ligehtdratietrya s pibukschmihorcrameyafOx (i aed b, Wherein (), (),
ARG Ath &hSRaoliipnGRova6akanoyl, (mono- o
i-Cl-C4alkyl)aminoCo-C4alkyl, (C -CZC.ycloaIk NCO- 4a|5<1yl (&3 .
C7(£92‘:?8é1 }iﬁﬁ%@a@@gmﬁﬁm}r or bridged pipefazinyl, each’of which is
subfGatEd ey o alky b EstiGdadkylpandotOedatidbm (1) and (it).
(heterqcycloalkyl)Co-C4alkyl, or (ar, - ﬁggha%@ﬁ%hgﬁg .
oxo@%&%@%%ﬁgﬁﬁgéﬁi%c&@?t%%%g&z%al%%@#’i}%nts independently Qﬁﬂs‘
chostroen fromebienogEnCtiyb 5y Garllisoy by Ent stlitpsy sed sdipiopeno- and di-(C1-
e, oo A e OB
and di-(Cl-C4alkyl)amino, CI-C2halg : N }
TR bT e W S GROR SIS0 (23) HELS measiy o ox0
andAdyeR Ts isiBstitythd, vortooneeatisadenitrogepetidkely Haterotyo dalkgtnwhidiexy,
has O or 1 _additi (2,000 a s Which. 4-¢5- 0L fr I loalkyl,
i Sgeninke h;t?ea%gygo%ﬂ%e? q’%sbg%%xdé V\gitﬁ O7tc))é 2 su s%%u%%ct%c oalky
moird epé Rtk etbsemminonC()-hrlgabuh 1mdbstihigatiieTy wherein (a) and

(b) garngihe sRinitionsset fphamieve bl bigd Ry is e dragiand R7
is a pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,.or
o BRAHYIEH 0 SUHERE AT ABLH CRBE D Y8 B BRI 0,

c,indgpendartiychusag.from or more of (a) and 0 or 1 substituents (b),
wherei b) carry the definitions set forth above. [0132] (25) Rs is
@xgﬁ,ﬁ?%%ng% D

met is'a plp(‘—,’\;razmyl or thiomorpholinyl group, each of which
is sUbsHtutédogithldited 2esuysttehtbaraiopehitb iy CHoOSERS OB PBduding

0, 9%@&1@9&8@@&@ H%ﬁ%ﬁ%@éﬁé@ﬂbﬁ{ﬁ%hosen from N, O, and S which

heterocyeloalkyl, which Ry is substituted with 0 or 1 or more substituents independently chosen

from (&) and 0 or 1 substituents chosen from (b), wherein

(a) is chosen from halogen, hydroxy, amino, nitro, C1-Caalkyl, Ci-Cialkoxy, Ci-
Cshaloalkyl, C;~Cohaloalkoxy,

(b) is oxo, amino, cyano, hydroxyCi-Csalkyl, aminoC;-Csalkyl, C;-Cgalkylthio, Co-
Csalkanoyl, (mono- or di-Cy-CaalkylaminoCo-Csalkyl, {Cs-Creycloalkyl)Co-Caalkyl, (Cs-
Creyeloalkylamino)Co-Caalkyl, (Cs-Croycloalkyl)(Cy-ChalkylyaminoCy-Caalkyl,
(heterocycloatkyl) 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, Cs-
Caalkenyl, Co-Caalkynyl, C;-Caalkoxy, mono- and di-(C)-Cqalkyl)amino, C;-Cohaloalkyl, and



(a) is chosen from halogen, hydroxy, amino, Ci-C2alkyl, Ct-C2alkoxy,
Clyo2iaipalkyd, and Cl-C2haloalkoxy, and (b) is 0xo, amino, G&@§8s2006/029302
hydroxyC1-C4alkyl, aminoCj-C4alkyl, C2-C4alkanoyl (mono- and
di-C1-C4allcyl)aminoCo-C4alkyl, (C3-C7cycloalkyl)Co-C4alkyl substituted
with amino, (C3- C7cycloalkylamino)Co-C4alkyl, or
(C3-C7cycloalkyl)(Cl-C4alkyl)amioCo-C4alkyl. [0133] (26) R$ is
methoxy; and R7 is a pyrrolidinyl group, which is substituted with O to 2

c éh%grsti g{]ts independently chosen from or more of (a) and 0 or 1

HpShents (b), wherein (a) and (b) may carry any of the definitions set

fortle '@ R3jdkstisesethvaxiapids. [0134] (27) R8 is methoxy; and R7 is

pyrrolidiny! groynssubstitiiedwith.one.aiiR- A0 sndiantiomaiabstituted

with 1 methyi or halo en substituent wherein (b) is 0xo, ino, c ?nﬁ,{yl .
SRRy B TR ARG ArHIF - C AR R AR TS R et i
subditsdt GARKy)asipnGet4adkytnica ooy etofbay ) ondPal kyfubeistitt (bd

with amino, (C3-C7cyelpalkylanuno)Co-C4alkyl, or (C3-C7eycloalkyl)(Cl-
Wheﬂﬂ%@/ﬁ%ﬁ@%ﬁé‘%%gﬁgﬁéﬁg]q ﬁg)a B¢ methoxy and WO

20Q71011 383 RGeS 2806/629302 32 R7 is ~/J R15 R15 NH 16 R16

R 1%;%3 4¥%ﬁ§ﬁ]y1%9€rygﬁ?ﬂ%fﬁ§é§1ﬁ, @%@Mﬁﬂ; GhisRoQihbIy NG &zepanyl

substituents chosen from amino, hydrox%,wchlqro, fluaro mfﬁthgl’t?eth(r))gdre of
erowRbTERTEANY bR BT R X (BY TSP Sty Y theHetRigg
(=) 861 fith aheyrdariiesenaviabipmd () 36i(20) Geitiinsom fotnds that

me gﬁ?%r%g 'remegl;ﬁo(})(f (28) above, R1s is oxo, amino, cyano,

hyoﬁD )?' F 4aﬁ<1;sllfnam|ngcflrn- 4alkyl, C2-C4alkanoyl, (mono- and di-Cl-

CAakdamipo)@osCaahiyin¢@Bebmd petvallepy cot Balky shpittedstihiie 2
subSHIADs %&Z&?@é&%@é@%&@%%@'@ la@1 0 or 1 substituents (b); wherein

-C7 Ik 1-C4alkyl)amin -C4alkyl. In certain of
€35 feycloalyl Caa ygr%xyl, a?nci:n%,%l?cglky}, (%?né?alﬁkgxy, C1-Cohaloalkyl,

(a) is chosen from halogen, hy
and C;-C;haloalkoxy, and

(b) is oxo, amino, cyano, hydroxyC;-Caalkyl, aminoC;-Caalkyl, Cy-Caalkanoyl {mono-
and di-C;-CyalkyDaminoCy-Caalkyl, (Ca-Creycloalkyl)Co-Caalkyl substituted with aming, (Cs-
Creycloalkylamino)Cy-Caalkyl, or (Cs-Creyeloalkyl)(Cy-CaalkylyaminoCo-Caalkyl.

[0133] €26) Rg is methoxy; and

Ry is a pyrrolidinyl group, which is substituted with 0 to 2 substituents independently
chosen from or more of (2) and 0 or 1 substituents (b), wherein (a) and (b) may carry any of the
definitions set forth above for these variables.

[0134] (27) Ry is methoxy; and

R is pyrrolidinyl group substituted with one group (b) and optionally substitated with 1
methyl or halogen substituent wherein (b) is 0x0, amino, cyano, hydroxyC-Caalkyl, aminoCi-
Cyalkyl, C)-Csalkanoyl (mono- and di-Cy-Calkyl)aminoCy-Caalkyl, (Cs-Creycloalkyl)Co-
Coalkyl substituted with amino, (Cs-Creycloalkylamino)Cq-Caalkyl, or (C3-Creycloalkyl}(Cr-
CralkylaminoCo-Cyalkyl.

[0135] (28) Rs is methoxy and



these compounds R15 is oxo, cyano, hydroxyCl-C4alkyl, aminoCj-C4alkyl,
agelybsimpngrand di- C1-C2alkylamino)Cl-C4alkyl, cycloprop)(,lc,lw $2006/020302
substituted with amino, or (C3-C7cycloalkylamino)Co- C4alkyl; and R16 is

0 or 1 substituent chosen from hydroxy, amino, chloro, and methyl. [0137]
(30) R7 is a group of the formula H2N H2N H ~N H2N N-F- H N N iN\"iN

H N-~- H N-~- N- HN H~N_t 23N '~N H N WO 2007/014308
PCT/US2006/029302 33 HzN /~NFtNHONNN HNF n~\NNHN
H"-CN-j- ~HaHj"CN or [0138] (31) Rs is methoxy; and R7 is a

nitr%@’én-linked Cl-C4alkylamino substituted with a 5 or 6-membered

heteroaryl grau ‘ngaving 1 ox 2 hgteroatorRs independently choBen from
N, (h%n or spibstituted™with eterocyclogﬁﬁ%, which to, 8
ring m@gber ~mcludingdNQr 2¥ing heteroatom /jgplep ndently ose!N'g"

from N, 9, S; Each of whichiRRy is substituteglwith 0 or 1 64

substituents independently chosen from (a) and O or 1 substituents

chosen.frofq (b), wherein (a) and (b) may carry any of the definitions set
h§

or

forthaboye for these variables. [0139] (32) Rs is methoxy; and R7 is a
nitr -linked CI-C4alkylamino substituted with a 5 or 6-membered
heteroaryl®group having 1 or 2 heteroatoms independently chosen from

Whgtleig’I@l?Q @) ;%§'ﬁf§§g@t§1dlvl'5.itﬁl§re substituents chosen from amino, hydroxy, chloro,
fluoro, methyl, methoxy, trifluoromethyl, and trifluoromethoxy; (b} may carry any of the
definitions set forth above for these variables.

r0136] (29) Certain compounds that meet the requirements of (28) above, Ris 1s 0x0,
amino, cyano, hydroxyC,-Caalkyl, aminoCy-Caalleyl, Co-Cialkanoyl, (mono- and di-Cy~
Calkylamino)Cy-Caalkyl, (Cs-Creyeloallyl)Co-Coatkyl substituted with amino, (Cs-
Creycloalkylamino)Co-Caalkyl, or (Ca-Croyeloalkyll(Cy-CaalkyDaminoCo-Caalkyl. In certain of
these compounds R;s is oxo, cyano, hydroxyCi-Casalkyl, aminoC-Caalkyl, acetyl, (mono- and di-
Cy-Cralkylamino)Ci-Caalkyl, cyclopropyl substitated with amino, or (C3-Creycloalkylamino)Cy-
Caalkyl; and Rigis 0 or 1 substituent chosen from hydroxy, amino, chloro, and methyl.

[0137] (30) Ry is a group of the formula

H,N



heterocycloalkyl group, which has 4 to 8 ring members, including 1 or 2

ri s independently chosen from N, 0, and S; eac b@t
hg"ﬁe(?c?g@@g{%@;terocycloalkyl is substituted with 0, 1, or 2 subs‘t;ﬁllfj 6%9/029302
independently chosen from halogen, hydroxy, amino, oxo, cyano,

Cl-C2alkyl, CI-C2alkoxy, CI-C2haloalkyl, and CI-C2haloalkoxy. [0140] (33)

Rs is methoxy, and R7 is Cl-C4alkglamino substituted with a pyridyl,
pyrimidinyl, piperazinyl, piperidinyl, or morpholinyl, each of which is
substituted with 0, 1, or 2 substituents independently chosen fro

/h@ge hydroxy, ami I- kyl, CI- C2a|koXy
Cl-G2ha and ClI- C2 glo%ﬂ% 08
1

PcﬁJsz 06025302 34 [0121] (34) Rs is met nd R7 |s/ a N
nltrogen -linked heterocycloalkyl or heteroc cloalkenyl group ch of
% has 4 to 8 ring ﬁﬁ nc uding 01, or 2 addltlon
te

zlndepender‘\tly c os om.N and S forming pa %
Hicycli sybtem with a 3- to 8-mémbered é}yclo heterocycloalky
|s substltuted with O or

ring in fused or spiro orientation. Each of whic
or more substituents jadependently chosen from (a) and O or 1
bstituents chosen fr b), wherein (a) and (b) carry any of the
def[}bltlo s ‘mat forth above for thegSeyariables. [0142] (35) R8 is methoxy,
and R7 1574 pipé&fidinyl, piperazin r pyrrolidinyl group, which is part of a
bicyclic system having a spiro attached C3-C4cycloalkyl, dioxolanyl, or
azer[lglmgj Groug, l‘gvlagiﬁolg@é@uc system is substituted with O, 1, or 2

substltuents |nde en fro hal ro
e e Sk ol e M R S
grdﬂiﬂaﬂlﬁéﬁ)ﬁh&mthww@mdmw ab@sayrfﬁaméirrfbmﬁ% Rrogestitlitidenith 2

hetgx%tc%m bgﬁa”%l}? Whi [ﬁag% g LU dhadditignal pitrogen ALRH SRR

ed ni og heterocycloalkyl is part of a bicyclic ring
indspsrdarthastintpaifosed ©3acbeycloalkyl or a fused 4- to 6- membered

hetegogyglaaliod ﬁpﬁtaiem@emﬁmarqt@mmw@msatayﬁmﬂmgeﬁysﬁemmm
substituted with 0, 1, or 2 substltuent gepend% hosen from

%déb@%ﬁtwseﬁ%%ﬁlﬁﬁmsﬁhfwé@ 7D @) mgy gy 3 of the

X
defliGaliatliah @atkoxyh&t-G2hnlealkyl, and Cl- C2haloalkoxy. [0144]

S:J?b) sﬁl A [bj O%%t)a}t\]g/g rgE%ﬁ%?me‘ b]pyridin-6-yl ring system which is

R; is a nitrogen-linked C;-Caalkylamino 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 heterocycloalicyl is
substitated with 0, 1, or 2 substituents independently chosen from halogen, hydroxy, amino, oxo,
cyano, Ci-Caalkyl, Ci-Cpalkoxy, Ci-Cohaloalkyl, and Cy-Cohaloalkoxy.

[01401 (33) Rg is methoxy, and Ry is C;-Caalkylamino 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, Ci-Coalkyl, Cy-
Coalkoxy, Ci-Cohaloalkyl, and C,~Cohaloalkoxy.



with 0, 1, or 2 substituents independently chosen from halogen, methyl, or

m 145] (38) Rs is methoxy, and R7 is a nitrogen-link
6-§1I8égri§gg§g€13§1?eterocycloalkyI group, 0, 1 or 2 additional ring i%%gr%%{)c()}rﬁr/]os”m
independently chosen from N, 0, and S, and bridged with a methylene or
ethylene bridge. Each of which R7 is substituted with O or 1 or more
substituents independently choséd from (a) and O or 1 substituents

chosen from (b), wherein (a) and (b) may carry any of the definitions set

forth above for these variables, The A8 variable [0146] (1) As is nitrogen.

WE 0 1361 Be et 89906/029302 35 [0147] (2) As is CRs. [0148]

(ARA%iS LR cAMEIRS listhycycaganry halhgercGloGRalkyl b Cacidxyhichas 4

C2haloalkyl, or Cl-C2haloalkoxy. [0149 A iao SAS chose :
08 RO B LT T AR B o gy s fom
0, atdfiy doaniethoxyo (O LEOHIEyRsTs GRS, Zrid 3%@@@?@6@0‘@@1??%&@@%, or

Cl1-G2¢ [ :@hd R8 is hydrogen or methoxy.
hetef%"f’ﬁ%‘] ?%?/%\%gé’?cﬁe%éa%%%% %%%?h%gy. [0153] (8) R6 s fiyoro and Rs is

BBy e Ro EREBIITO TR £) R 057 RRSHE PRoRaaRy chosen
fronMONAEW Hit(GbsGdaliydaringot 2bf; 4alkenow, afElig 2hajoalkyf, the definitions

C1-C2halc alﬁlox , %‘, -C7cycloalkyl)Co-C4alkyl, or phenyl, each of which
set f&’%ﬁ%‘iﬁ%‘é ?/?/%H a%kf?'substituents independently chosen from

halpigen] (i, metiing, G-I ZakyhOdioRalkssar it Abrariidnyl group,
Wﬁ%i@g%g}@mmt%%mm ARG 6 2nalorkexy dRAEBLIRMR 9

, cyclopropyl, or phenyl, each of which is sybstituted with O
sl LatstOBHS OSBRI CHBSRHOMhalogBrT. FYAFORSP SR

Xy, amin

chofei Troa@iteYbobnl Hydal Xihind) @RO; GatbdC(W,RyB KyIamikexy, C1-Cohaloalkyl, and

C1-C2haloalkyl, and C1-C2haloalkoxy. [0156] (3) R9 is C1-C4alkyl or

Cre Byt or [0157] (4) R9 is phenyl substituted with 2 substituents
chosensly 1) ralbgeethbmd roxdR - amifog G RRIRy L TIOSPARERY, mono-

het&Qchqkﬁfﬁﬁ%%ﬁ%ﬂ%%‘é@ 9 ’agcgiﬁ%%n %%Q@H ’am,%éﬁzﬁj alaalkexyered nitrogen-
linked heterocycloalkyl is part of a bicyclic ring system having a fused Cs-Cqcycloalkyl or a fused
4- to 6- membered heterocycloalkyl containing 1 nitrogen atom, which bicyclic ring system is
substituted with 0, 1, or 2 substituents independently chosen from independently chosen from
halogen, hydroxy, amino, 0xo, ¢yano, C1-Caalkyl, Ci-Cralkoxy, Ci-Cohaloalkyl, and C;-
Cyhaloalkoxy.

[0144] 37) Ry s octahydropyrrolo[3,4-blpyridin-6-yl ring system which is substituted
with 0, 1, or 2 substituents independently chosen from halogen, methyl, or methoxy.

{0145] (38) Rg is methoxy, and 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. Each of 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)
and (b) may carry any of the definitions set forth above for these variables.

The Agvariable

[0146] (1) Ag is nitrogen.



[0158] (4) R9 is ethyl, t-butyl, cyclopropyl, or 2,4-difluorophenyl. [0159] (5)

RQUésH¥sARiapY!- [0160] Any of the above conditions maybe GQmRIERHs 420302
so long as a stable compounds of Formula | (or a tautomer or subformula

thereof) results. For example the invention includes compounds of
Formula Il (a subformula of Formula I), in which condition (3) for the RS
variable is met, condition (2) fordhe R6 variable is met, condition (8) for
the R7 variable is met, condition (7) for the As variable is met, and
condition (4) for the R9 variable is met, i.e. the invention includes
cdfal fFefhula 11l WO 2007/014308 PCT/US2006/029302 36 R5
0 B0 RS/ (ENRR ORY, AsiN:Ss R@iegemitadibarict-SheliriaCetiekiny. Cr-

eof in which the variable R5 to R9 carry the

cceptabl ts, ther
Czhag)@ﬁﬂ%(%g’el"v%v%lg 0%%%\%. [0161] R5 is hydrogen (3). [0162] R6 is fluoro or
hy HYbE@i402) s E0TBRTRs ia Rytoes s (a2l A sl ~N
i L\%gﬁg{gﬂ@ﬁg%%ol}gﬂl@o%;a (b) R16 (c) R16 (d) or R16 (€). [0164]

erein: R15 is 0xo or cyano; or Ri5 is C3-C7cycloalkyl substituted with O
or PBYIED %ﬂﬁ%%ﬁ?@ﬁ?ﬁ%}? 818 ﬁ?ﬁ@&}gfkyl or mono- or

di-{GsEA@ku) antiReGldCdadtydreachohuinsl. is
(01523 (7) Ag is CRg and Ry is methoxy.
[0153] (8) Re is fluoro and Rg is methoxy.
The Ro Variable

[0154] (1) Ry is C1-Cgalkyl, C,-Caalkoxy, mono- or di~(Cy-Caalkyl)amino, C;-Caalkanoyl,
C,-Cohaloalkyl, Ci-Czhaloalkoxy, (C3-CreycloalkylyCo-Caalkyl, or phenyl, each of which is
substituted with 0 to 3 substituents independently chosen from halogen, hydroxy, amino, Cy-
Caatkyl, C;-Caalkoxy, mono- and di-(C \-Cy)alkylamino, C1-Czhaloalkyl, and C;-Cyhaloalkoxy.

[0155] (2) Rgis Cr-Calkyl, cyclopropyl, or phenyl, each of which is substituted with 0
to 3 substituents independently chosen from halogen, hydroxy, amino, Ci-Cralkyl, C1-Coalkoxy,
mono- and di-(C,-C,)alkylamino, C;-Czhaloalkyl, and C;-C;haloalkoxy.

[0156] (3) Rg is C;-Cyalkyl or cyclopropyl, or

[0157] (4) Ro is phenyl substituted with 2 substituents chosen from halogen, hydroxy,
amino, C1-Cpalkyl, Ci-Coalkoxy, mono- and di-(Cy-Cz)alkylamino, C;-Cyhaloalkyl, and C;-
Czhaloatkoxy.

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

[0159] (5) Re 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 I (a subformula of Formula 1), in which condition (3) for the Rs variable
is met, condition (2) for the Rg variable is met, condition (8) for the Ry variable is met, condition
(7) for the Ag variable is met, and condition (4) for the R variable is met, i.e. the invention

includes compounds of Formula 11



substituted with O, 1, or 2 substituents independently chosen from amino,
hyEEO3 e si 7 cycloalkyl)Co-C2alkyl, PCT/US2006/029302
(C3-C7cycloalkyl)Co-C2alkylamino, and (heterocycloalkyl)Co-
C2alkylamino; or R15 is mono- or di-(C3-C6alkyl)(Co-C4alkyl)amino, or

R15 is =NRio or -(Co-C4alkyl)(C=0)Rio, or -(Co-C4alkyl)NCH3(C=0)ORIi1,
where each Rio and RI, are hydségen or Ci-C4alkyl. [0165] R16is 0 or 1

or more substituents independently chosen from chloro, fluoro, methyl,
methoxy, aminomethyl, amingethyl, trifluoromethyl, and trifluoromethoxy

(8). [0166] As is CRS an Is mgthoxy (7); and WO 2007/014308
PCT/US2006/02930% i _Isbutyl, cyclopropyl, or
2,4-difluorophenyl (AF). in cémpounds of Formula | and

Formula Il possess p6tent8an acterial, antitﬁln al, and/or antiprotozoal
activity. Particular compounds of the inventio Oég(ﬁlr it Mininnun Inhibitory

and SHARGRRIEINNS(APGEDIRT0Us Higheof oriedshalyainstStaphipiBocentishadedggions
~and/ or Eschericia cols in a standard assay for determining the MIC of a
Whmgb SoUnd against these bacteria, such as the assay provided in Example

9 beli] Ryéfémizdzeniidpounds of the Formula | and Il exhibit MIC values

of :t&géﬁgsqg Rss.a9ainsL Riaplyloccocus aureus and/ or Eschericia coll.
More preferred compound of the Formula | and Il exhibit MIC values of 4

g/ o163 I dsds aevR AN e 3 @er Bly 1 g/ mi or less, against

Staphyloccocus ayreus and/ Es;ibericiafeq)g. [0168] Certain cdmpounds
of F rm%ﬁ:‘r rmulall%é‘élective antimigrobiy|, &gents; ha he

abi“tﬁml #hibit the growi h\:!)r reproduction Icrobial organi msN“E"
while havingjjittle or_pﬂ) effect on g ¢gjls of fislR:amphibians, repgiles; @
birds, or mammals. The selectivity of compounds of Formufa | and

Formula Il may be assessed by determining the CC50 (the cofitentration
at which 50% of the cells are killed) for cultured cells of a higher animal,
such g frsh, reptiles, amphibian, bird, or mammal. Certain compounds
of thé\invéntion exhibit a CC50 of greater that 100 micromolar for
mammakagp cells. Certain compounds of the invention exhibit a CC50 of
greater than 100 micromolar for cultured human hepatocytes, and also
exhibitWINEhoeiaes of 64 g/ ml or less, preferably 10 g/ ml or less, or more

preflglrsaiglyxg &/gygﬂgg lgss, or still more .p.referably 1g/ mllor less ggginst
iy M b e R
Rys is Cs-Cg alkyl or mono- or di-(C;~Caalkyl)aminoC,-Cjalkyl, each of which is
gubstituted with 0, 1, or 2 substituents independently chosen from amino, hydroxy, (Cs-
Cqeycloalkyl)Cyp-Caalkyl, (Cs-Coeyelo alkyl)Cq-Caalkylamino, and (heterocycloalkyD)Co-
C,alkylamino; or
Rys is mono- or di-(Ca-Cealkyl)(Cy-Caalkyl)amino, or
Ris is =NRyg or -(Co-Caalkyl}(C=O)R g, Or -(Co~Calkyl)NCH;(C=0)OR1, where each
Ryo and Ry; are hydrogen or Cy-Caalkyl.
[0165] Ryg is O or 1 or more substituents independently chosen from chioro, fluoro,
methyl, methoxy, aminomethyl, aminoethyl, triflucromethyl, and trifluoromethoxy (8).
[0166] Ag is CRg and Rg is methoxy (7); and



antimicrobial properties of compounds of Formula | and Formula Il are due
toiheabilitiig these compounds to inhibit the activity of micrqiigldRNes 429302
gyrases while having little or no effect on the analogous enzyme,
topoisomerase I, present in higher organisms. Certain preferred

compound of the invention are 100-fold or more selective for bacterial

DNA gyrases than for mammaliar, particularly human, topoisomerase II.
COMPOUNDS WITH INCREASED THERAPEUTIC RANGE [0170] It has

.b I ect C on of com ds of F |
R i S A L e e
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ria while at the same rea llular t

Mingpprh BHROBHE SRR é\gf(?ﬁ)c‘? % com p(%l?a ul%gt? \%ilf%/}l aﬁ%fcgp% aurens
andfdf?@i&&%&df& colmpaunddagicityypiovicessngre dieMHe dpautprargeshéist these
bactois Bieh & %h%fasgorm %ed"ldeE 0939@9&0{9 \@?ég}rgﬁclﬁrm)ﬁﬁthﬁ?@hﬁulal

range o Hoseso compoun that will produce beneficial effects
andw.mm&mmlm@fé@reg@@rdma&%aﬂ&fﬁwﬁﬁlm@ HehigRgs o Lechericia

colzd%fg}ﬂ:@&léé'&ﬂn Aodiandard P&%@Maf@ Eﬂ?EéﬁBﬂ&iﬂgﬂb&%@ of aug/ ml or less, or

compound a alnsta methicillin reS| raln of Staph oceu
e il S T

range @}deéﬁﬁmmmbumﬂgcdmandlarbhaémﬂcﬁ@t@x@mwﬁ%%@d
aecity T e SRRRMALAYS &i]mlﬁﬁ@gw&@amr J4lcTabls: IR RYHES @nisms,

omparison o i-micro activity and cellular toxicity of a number of
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seiet(n %so lggﬁhcﬁ\@ ORI AR REIH 1S2006/ 29302 be ddtarninidg tHedlCso
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(the concentratlon at which 50% of the cells are ki led?}or culture cefl’s of a higher animal, such
as a fish, reptiles, amphibian, bird, or mammal, Certain compounds of the invention exhibit a
CCs; of greater that 100 micromolar for mammalian cells. Certain compounds of the invention
exhibit a CCsg 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 ng/ mi or less,

or still more preferably 1 ug/ 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 I 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
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and Formula T with a methoxy substituent at the Rz position increases the anti-microbial activity
of the compound against Methicillin resistant Staphylococcus Aureus bacteria while at the same
time decreasing the cellular toxicity of the compound. The simultaneous increase in compound
activity and decrease in compound toxicity provides a greater therapeutic range for compounds of
Formula I and Formula I in which Ry is methoxy; i.e. the range of doses of such compounds that
will produce beneficial effects without harmful side effects is increased. Anti-microbial activity
is determined using a standard assay for determining the MIC of a compound against a
methicillin resistant strain of Staphylococeus Aureus bacteria, such as the assay provided in
Example 9 below. Therapeutic range is determined using a standard assay of cytotoxcity such as
the Alamar blue assay provided in Example 10,

[0171] Table I provides a comparison of anti-microbial activity and cellular toxicity of a
number of compounds described herein without and with a methoxy substituent at the Ry

position.
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2007/014308 PCT/US2006/029302 41 ANTI-MICROBIAL AND
PHARMACEUTICAL PREPARATIONS [0172] The invention provides
anti-microbial compositions, including anti-bacterial compositions,

comprising a compound or salt thereof of Formula | or Formula I, together

with a carrier, diluent, or excipient.
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[0173] In certain embodiments the invention provides pharmaceutical

compaositiomgoeonsprising a compound or salt of salt thereof of Forpaula$2e6e/4029302

or Formula Il, together with a pharmaceutically acceptable carrier, diluent,
or excipient. The pharmaceutical composition may be formulated as any
pharmaceutically useful form, e.g., as an aerosol, a cream, a gel, a pill, a
capsule, a tablet, a syrup, a transdermal patch, or an ophthalmic solution.

[0174] Compounds and salts of Formul

nd Formula Il can be
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polyethylene glycol; alginic acid; emulsifiers, such as the TWEENS;

W%‘]g)@ﬂﬁm such sodium lauryl sulfate; coloring agents; ﬂaﬁ’@fmgzoesmwsaz
agents; tableting agents, stabilizers; antioxidants; preservatives;

pyrogen-free water; isotonic saline; and phosphate buffer solutions. [0178]
In particular, pharmaceutically acceptable carriers for systemic
administration include sugars, stdkches, cellulose and its derivatives,
malt, gelatin, talc, calcium sulfate, vegetable oils, synthetic oils, polyols,
alginic acid, ph%s ate buffer S{}Llﬁ%?g%Tl%%u|SlflerS, isotonic saline, and

h
ANTEMEROFIN N %W&Fgﬁg& carriers for parenteral administration
inclodepmopyiesstglysalyidtayhtiettehigeotidunisioathambidian andidystaes!
oil. [0179] Optional active AgeNts. AYRE iREHAGRIN JPRAFNAGEUbEher with a
Comgg?n&bc’ggitﬁlgﬁl, Which' %%n Rgt subst%mtially interfere with the activity of the
carrcordpesmcbofbipigiesent invention. [0180] Effective concentrations of one

Or MQrg the.campeiinasef theinventiopovalddngrphanmatestipadions

acceptable salts, esters or other derivatives thereof are mixed wvi
conSRiA FHATHELCL L G S0 A Tk e e s
phaifsiancesinudsitivtheatemiibeng srexhipitms Tiftorbmrmssiaibitel compisgs may

or soluhilizing compounds d. Suchmethads.ate-knawe ©pill,
beffrglélga%g &lﬁn%}%ﬁ@?te%ﬁé@%ﬁ%ﬂ ,i%t?gi’grg’not limited to, using £l o
capsdsoivarts, stcrpas trinsdtryd arskice ImsbmisiitEactants, such as

Tweem9rdissoldliomdnaquepussadium Pisarhnaraien Besiiiiesdfl e neat
compounds, such as salts of thiiago% ounds_or prodru go%fgp%mulafion‘

chepriralb buHS MR DG R psisr f‘r?ﬁugﬁaelcct?\lln Phafmaceutica

AcQREROsitions Rl &l idpaes ptixingonticidfionubdities compiiny spgpound or
Formula | and/or Eqrmula . the result IXfer; i {TaTa PR

P e e e e e e e

phatependsaliperseptablnborion Rictoiaitinedieing. Bt refRErhiBYE Rt
ad”Emi%jraé@ﬂ?%%stt}ﬁgéﬁmiﬁ%@ﬁﬂ%ﬁ@m@ﬂmﬂﬁaﬂ)sa&ﬁeﬁswmefauy,
vehicle. The effective concentration sufficient for a?elio%?tin%%h%cal

topigpp Rt e e N SRkt ORiSh TR O ROMRIEOH TESHSTFRAS fay be

diBRRiFcaly-deierminedo MMERR00 2A014308: BCThe52006/029302¢ 4810182]
The pharmaceutical compositions containing.com st

FormOIHNERA TOREPES EBRTURET P O e L L AL AR, cxcipicats,

adjexarpledasifalgkets, troches, lozenges, agueous or oily suspensions,

disﬂ?’ﬁ?j OWAerS Ol aBIaS R PSIoRS: DardRleall £ aRSHesi @ may
syrups or elix

irs. Compositions intended for oral use m?%’sgﬁ do&ggg{rﬁ%uer

co@g@m@h@q@wﬁcaﬂy acceptable carrier, one or more compatl
diluents or encapsulating substances, which are suitable for administration to an apimal. Carriers
must be of sufficiently high purity and sufficiently low toxicity to render them suitable for
administration to the animal being treated. The carrier can be inett or it can possess
pharmaceutical benefits of its own. The amount of carrier employed in conjunction with the
compound is sufficient to provide a practical quantity of material for administration per unit dose
of the compound.

[0177] Exemplary pharmaceutically acceptable carriers or components thereof are sugars,

such as lactose, glucose and sucrose; starches, such as corn starch and potato starch; celiulose



any method known to the art for the manufacture of pharmaceutical
comparitionseg@nd such compositions may contain one or more@agesis/ 029302
such as sweetening agents, flavoring agents, coloring agents and

preserving agents, in order to provide pharmaceutically elegant and

palatable preparations. [0183] Oral formulations contain between 0.1 and
99% of a compound of the inventfdn and usually at least about 5%

(weight %) of a compound of the present invention. Some embodiments
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pyRRCHTCo!, polyethylene glycal, liquid sucrose, sorbitol and water.

suiGykupsancelidabcamas e foientiad with s weE en iR GRS TorEsifle
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also contain a demulcent. Suspensions ) _ :
Such methods are known to those of skill in this art, and include, but are not limnited to, using
cosolvents, such as dimethylsulfoxide (DMSO), using surfactants, such as Tween, or dissolution
in aqueous sodium bicarbonate. Derivatives of the compounds, such as salts of the compounds
or prodrugs of the compounds may also be used in formulating effective pharmacentical
compositions.

[0181] Upon mixing or addition of the compound(s) of Formula I and/or Formula I, the
resulting mixture may be a solution, suspension, emulsion or the like. The form of the resulting
mixture depends upon a number of faciors, including the intended mode of administration and
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.



[0187] For a suspension, typical suspending agents include

mgihyleellase, sodium carboxymethyl cellulose, AVICEL RG-EB4is2006/020302
tragacanth and sodium alginate; typical wetting agents include lecithin

and polysorbate 80; and typical preservatives include methyl paraben and
sodium benzoate. [0188] Aqueous suspensions contain the active

material(s) in admixture with excii@ients suitable for the manufacture of
agueous suspensions. Such excipients are suspending agents, for

example sodium carbgxymethylcellulose methglcellulo
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invéifiidiel paraffin. The oily suspensions may contain a thickening agent, for

Ii e,g%é)li Egeswax, hard paraffin or cetyl alcohol. Sweetening agents such
TLEHTHEE €S Torth above, and flavoring agents may be added to provide
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hydroxybenzoate and sorbic acid).

[0185] Orally administered compositions also inctude liquid solutions, emulsions,
suspensions, powders, granules, elixirs, tinctures, syrups, and the like. The pharmaceutically
acceptable carriers suitable for preparation of such compositions are well known in the art. Oral
formulations may contain preservatives, flavoring agents, sweetening agents, such as Sucrose or
saccharin, taste-masking agents, and coloring agents.

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



partial esters with ethylene oxide, for example polyoxyethylene sorbitan

meRoleatie Bispersible powders [0191] Dispersible powders apghgranies oo

suitable for preparation of an aqueous suspension by the addition of

water provide the active ingredient in admixture with a dispersing or

wetting agent, suspending agent and one or more preservatives. Suitable

dispersing or wetting agents and%uspending agents are exemplified by

those already mentioned above. Tablets and Capsules [0192] Tablets

typically comprise conyentignal pharmaceutically. compatibl i ts,.as
R e N R T
watelaGipsesand aelivese; bbiudenksdohihs starchingetati, dprstarbghycerol,

propg?gi%%gggln g%r 'i{gpo"f}%u%}%gghgﬂﬂ RiG. geid AR qné:jr oscRENSIN S llHGaNtS

magnesium stearate, stearic acid and talc. Glidants such as

Suspsiliéon dioxide can be used to improve flow characteristics of the powder

MixtyEey §&Igggg,e§%g&gt®pgd§%®%ﬁa&g%&Q?dy@ﬁdimatbﬁcﬂﬂdesbfsodium

appearance. Sweeteners an voring agents, such as asparta -
SRSea e s s ol AR N R
2gerEhgalladabintsnGapsoles: (sl utingicakoreleastvanthdudeansé rerhsa end
formulations) typically comprise one or more solid diluents disclosed
SO&&W%@?%% selection of carrier components often depends on secondar

coneldstatiprsiikapetsorosmand s AT (e sy Eire with excipients

it SOROSIlans MRS PE-casies bicanveationaltethedsusppichily agiis, for
pH or time-dependent coatings, such th tlth% u gct coi%g&uggﬁose sodium
examglle 0 Th W BoFRRE It LERES ’f‘?ﬁ@t‘/}ﬁ JeVieinity Of the des o topical
algiAABlisalicny prat e g timestarek e tie desratisnrtion OSUEHRIGESHE
forms typically include, but are net limj o} rak cts of an
e BHAAAS. BRI ALSEAE BNt Ry 35
allyeathyltelkildskthhitidiater ewybleafliresimimeTiEdaih e drsbonpgducts

of e%r;] %L?e%i%%hﬁ%ﬂ@ %@ﬂ%ﬂ@ﬂ%@lﬁbkﬁ%, MA%:-AE01PRpraRenitgagmhargtanol,
g@iatln capsules wherein the active ingredjent is mixed with %&i{r&g{ ssa%l' R
or adiideretion mednaplel elmRPEdLBHARS %693‘6‘&5%%%%"

nexRG THUS2006/022802:nd Ggeiiciunbahosphaterdeiatiin pordastsof edelannoxide
_capsules wherein the active ingredient is mixed, v ile e

e e R

sorRareniendfarmMitations: {0LABhRAkEPrICHERicat 6BTRPBSTTBAY REHE T th dor

exa];%{ge]: gtL)arl,st;[F rrxl-lgﬁgﬁ %@@lﬁo@%&%&&e@r

[0189] Oily suspensions may be formulated by suspending the active ingredients in a
vegetable oil, for example peanut oil, olive oil, sesame oil or coconut oil, or in a mineral oil such
as liquid paraffin. The oily suspensions may contain a thickening agent, for example beeswax,
hard paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and flavoring
agents may be added to provide palatable oral preparations. These 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 2



oleaginous suspension. This suspension may be formulated according to
thevdnoewniasbaising those suitable dispersing or wetting agentscang2006/029302
suspending agents that have been mentioned above. The sterile
injectable preparation may also be sterile injectable solution or suspension
in a non-toxic parentally acceptable diluent or solvent, for example as a
solution in 1,3-butanediol. Amorfg the acceptable vehicles and solvents
that may be employed are water, Ringer's solution, and isotonic sodium
_ chloride solutign..In additien, sterile, fi s.a ' ents may be
mme@%‘iﬂg&é&%‘sm qesg ue;%n or %%s(i)rtegﬁ%?ﬁﬁegr(r%gé%% I%%(l)lr tﬁg%%i%%%ﬂgéaar%y,blandy
naturfilgcaitmiey doenseforsieyerldindirgia o BTEE & HRETB L oR R R TEEE
phos?ﬁjé{jf&%? (SAIAGIIS SRR AlRIS afick-R4R bepfuldrcthespiepatation fity acids
njectables. Comg{ounds of Formula | and Formula | m; ger%ﬁ‘rin nis %re?%id
and heatoharBINifes Memem AR PErRRtES hINHation mdfudes
pari SUREIARBOMERIRCH0NS fin traeple ysintrrthysoalarbitmagtretalinjection
or infusion techniques. The drug, depending on the vehicle and

DispebiUgRIFAERH used, can either be suspended or dissolved in the vehicle.

AdiEet Geepsshiblaptjudenteduetnelss setin Estrsnesisredar AR5 and
suspke)ﬁjsffgx{ Ib ra%g%atl%i&?{)]f bl E?&l‘i/&cm@ dhevevabisiR i compasiiorithfodispersing

parent administration the carrier comprises at Iea§t '?at?)?euct!i 90%

or vl T RS CB RPEOAPS AP 101 D] COmBOLIRIS B o o

agerFOSRAWR ARG Oreatlad lemaypafid bethdministdyecinithedfapvof
suppositories for rectal administration of the drug. These compositions

Tab@é%“ﬂ%%%ﬁ‘ fed by mixing the drug with a suitable non-irritating excipient
thalisosdllitaets tefirratly tamperanorssiond qlirreacis yabrs PR p Ay ants a8

e 20,1l thevefore melt in dag e chimdnceipase, thardiy. 1S smnteliatse;
are cocoa butter and pécﬁ)a:%/ethylene_glycols. Topical for ulaitlonga[%&%‘l
bindewrsbunas e BBV RTINSy AR RTINS 168 BRI o R0pica

croRRRligatioMLSUERsas dosd apigakappHeatin: tedtie skimnahdinEatmts such as
__membranes, such as in the eye, in the form W0O.200 14308 re. Colori
ST S GBNSIST08 OIS e S Top e aad Al Cotorne
agetisbecRyle the f&idrdicistennad m@rﬁbspn@a{irmn&yfm%ﬁ% avoring agents,
suck %gnégosné%%s s%géﬁ%g%%ﬁﬁ&%lpﬁ{%@%ﬁﬂ%@ gt A9 e inckudiagdoks for
example, solutions, creams, ointments, gels, lotions, milks, cleansers, . .
chewmjbtmﬁi@q;s,Cgigpg%,(g@iﬁdiﬁgt@ﬁggfﬂgm tRe W@égmed release formulations) typically

comprise one or more solid diluents disclosed above. The selection of cartier components offen
depends on secondary considerations like taste, cost, and shelf stability.

[0193] Such compositions may also be coated by conventional methods, typically with
pH or time-dependent coatings, such that the subject compound is released in the gastrointestinal
tract in the vicinity of the desired topical application, or at various times to extend the desired
action. Such dosage forms typically include, but are not limited to, one or more of cellulose
acetate phthalate, polyvinylacetate phthalate, bydroxypropyl methylcellulose phthalate, ethyl
cellulose, Fudragit coatings, waxes and shellac.

[0194] Formulations for oral use may also be presented as hard gelatin capsules wherein

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



[0198] Such solutions maybe formulated as 0.01% -10% isotonic
sqitions pidg@bout 5-7, with appropriate salts. Compounds ohtheysaaas29302
invention may also be formulated for transdermal administration as a
transdennal patch. [0199] Topical compositions containing the active
compound can be admixed with a variety of carrier materials well known
in the art, such as, for example, fater, alcohols, aloe vera gel, allantoin,
glycerine, vitamin A and E oils, mineral oil, propylene glycol, PPG-2
_myristyl . propionate, and the like. [0200] Ot i i ; j
S RS i o
with thiskenersoiingepowd rssExalnpraswbdabait medingpadvsrinaterials,
mj%%lﬁ%)glgzgccgf ﬁ&%ggg&m%g&as mixtures of one or more materials, are as

ws: [0201] Emollients, such as stearyl alcghol, gl cel[xl octable AQUEOUS OF
mOALHAIRbIERE CIFESTPIRTHHESERYRE ThIopiarE-° L jectable g
Oleagh@abglgﬁ!i,&%@b, ik @Hpﬁeityhalﬁgmﬁlftj'lﬁa?mrapﬁbmﬁtmm kswamrta@iagl
Iso-butyl palmitate, isocetyl stearate, oleyl.a | rate
thosq ARt T S SRR L e Al SRRV HE AR O/
abovdineihytpdlyisiaxanepabmaiatyin setsc hestisee prspipblay st ofsyspropor =
anop UTALE BArPLORY M asRic Bl U laiplaxBabiebdeDRGl Gl 3 butancdiol,
riethyfene glycol, lanolin, sesame oil, coconut o [, arachis ?llf astgr oil
AmaueclytaseepiebiOY ERiSIBIS BRSO A B TR BUR R tahe
and %§9@¥§@5§a@@|ﬁ&|@&tﬂymmﬂ, _Iis@clmmwl linaleafixetheity ke ctatentiopetiyy|
actate, degyl oleate, and myristyl myristate:; prope
el DG D A LRGP RO ng d60E may be
emplogelbirstiventeshet avsthyl diduboldeelnyiddibonfaieciiscystopAhas 21

castor oil_ethylene alycol manoethyl ether, diethylene glycol monobutyl
are %St%%?%%%?%fgne gII;coI r%gnoethyl ether, dimethy]| sulghoxide, ﬁjlimethé{

forGemiderdeatiymandan Frmdedmey bsadmlsivessedsbior *
meSadium 2Ryt alidererBicarhaxyiatessaluiewealirgtmsdibutybmhth aigrapuscular,
~and gelatin; and powders, such as.chalk, talc, fullers eart lin,sstarch,
e ARG RO SR EBTIG U Bod i R LR s ol abimoniuh
conSEReitasstdadtkyleithel Aenmvpmidad snitttitesd W 20DKIE1 48gentageously,

.PCT/US2006/029302 48 C ' ifi A0 NRAH B AHIMARIR in th
ad}lé‘fﬁﬁ‘gtsélfcgragse?ﬁ?giﬁeﬁ%a%éﬁgm%%ﬁﬁ%%ﬁeﬁ%ay, hydrated alumi iumm;3 et
vehguma:ftepﬁmpe@th&ﬁeép@%@w@lrﬁﬁlﬁ@fﬁﬁ?&%&}%ﬁ&mrﬁ&%ﬁ%ﬂ?\}?m abou
90{%1%Wa§hmq}gwg@gr%g§g{dﬂonostearate. [0202] The compounds of

the invention may also be topically administered in the form of
Supposifories

T solution,

| .
erile

[0196] Compounds of Formula I and Formula Il may also be administered in the form of
suppositories for rectal administration of the drug. These compositions can be prepared by
mixing the drug with a suitable non-irritating excipient that is solid at ordinary temperatures but
liquid at the rectal temperature and will therefore melt in the rectum to release the drug. Such
materials are cocoa butter and polyethylene glycols.

Topical formulations
[0197] Compounds of the invention may be formmulated for local or topical application,

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



liposome delivery systems, such as small unilamellar vesicles, large
urilgmehaidesicles, and multilamellar vesicles. Liposomes cagBes2o06/029362
formed from a variety of phospholipids, such as cholesterol, stearylamine
or phosphatidylcholines. Other formulations [0203] Other compositions
useful for attaining systemic delivery of the subject compounds include
sublingual, buccal and nasal doﬁé(ge forms. Such compositions typically
comprise one or more of soluble filler substances such as sucrose,
orbitol and,mannit i j i AMSAliR&pinal
of g%eﬁfﬁ%;%%,a&%?%aﬁ%%?ﬁé}déé’?}&%@?a%55??3%?5&“%@% cellulgse.
appliGilidantyiselamssERRsENRE RECtHIoRITES ik TR % 34?1 “glr‘ ng
exanBIE IS HISCI 0366 QBRVR MR AL SbeEIGHITe kI {a204] CompasitoRS Y skin
inhalation typically can be provided in the form of a solution, suspension
patchss.gdifafditthat can be administered as a dry powder or in the form of an
aefos) vsingAuConventibadprdpelant)(@18s,-dihisvaindersinrahe gt o7
i ichlorofluoromethianc).. Addfignal ompoNEH 0205 KFHRIERRgSiHaRSm
ofifiebpresen invention may also optionally comprise an activity
adminivaticess Thensdtivityreihancer can be chosen from a wide variety of
maleciiesdiial funclion dpsdiffesemiay sdeeshapamaninticrdoinicd fétts

of compounds of the present .inyention. Particular class [\
Ve A RABEFE RIS SN TR A ErE e T b e ™
o¢l, [0R06]:P hptmaeeitieatcampos tibn sfdnkaitvanpder ARy alsBr oA
additionad $ctf e agents can be chosen from a wide variety of molecules,
PrORAEE: &3h Minction in different ways to enhance the antimifcrobial or

thefeRssl R teffastsrsese s dorRIO TR SHRIET RSN oF FRAEPIS:

o RUSNBLQE! AGHIME AGSHIRIWRANRIGSANCAIEipitallyf enablaf besértiprs of

compositions of the invention at a level ranging from apaut 0,01% .
matatSR S CBOAE BRETE SO T B0N O EOE s bt Lo

t6 about 10%

by yelahtmidheeompasitiosrQtilestelnpydimemsnodritaltpeiasolt WO

0 ) :

T Tt
steapiaekaly &0 phigt pHwéetic Sofchh HRaigAIS] a]flfﬁlgéka@aam%ﬁmﬂfﬁn%%’l laurate,
decgir%!‘g%% a bharmacetical compasitieR-aQRiainkag) anebypyelcampdindsiyl
sebacate, iso-propyl myristate, iso-propyl palmitate, iso-propyl stearate, butyl stearate,
polyethylene glycol, triethylene glycol, lanolin, sesame oil, coconut oil, arachis oil, castor oil,
acetylated lanolin alcobols, petroleum, mineral oil, butyl myristate, isostearic acid, palmific acid,
isopropyl linoleate, lauryl lactate, myristyl lactate, decyl oleate, and myristyl myristate;
propellants, such as propane, butane, iso-butane, dimethyl ether, carbon dioxide, and nitrons
oxide; solvents, such as ethyl alcohol, methylene chloride, iso-propanol, castor oil, ethylene
glycol monoethyl ether, diethylene glycol monobutyl ether, diethylene glycol monoethyl ether,
dimethy! sulphoxide, dimethyl formamide, tetrahydrofuran; humectants, such as glycerin,
sorbitol, sodium 2-pyrrolidone-5-carboxylate, soluble collagen, dibutyl phthalate, and gelatin;
and powders, such as chalk, taic, fullers earth, kaolin, starch, gums, colloidal silicon dioxide,

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



of Formula | or Formula Il in a container and instructions for using the

ComPRsiLinN;R treat an animal (typically a human patient) suffgfing 5B o302

microorganism infection) or prevent a microorganism infection in an

animal. [0208] The instructions maybe instructions for using the

compositions to treat a bacterial, mycoplasm, or protozoal infection. For

example the instructions may be4structions for using the composition to

treat a urinary or genital tract infection, such as pyelonephritis, cervical

onococcal infections, cystitis, urethral chlamydial infecti Terz 10

e OARTHBEGRGE D S aE L A SE b o o Gefitte cay
hydrtespifaionuinfeiton, feucd sidowsborespisatoryterctoffeatoro sy

el SiNusitis, acute, (?ﬁ%gg%g@%}gchronic bronchitis, community- acquired
pneUmonlaE and nosocomial pneumonia, skin infectigns, such as

SkifpstRl Bt ottt e BB AR AR DB SIRC R iigrd o the form of
liposHRCiiOMEranedsal vlitassanpdiDtharirdestienriay bhgasiibneliafectiois, and

joint infections, infectious diarghea, typhoid fever, int inal och
| B R B o R B o such g
choligtieafionsydnadlipost-pbusghetitiyfbetions. The instructions may be

thirr]j(t)ru%t}otposgor using the composition to treat a patient suffering from a
BAetErat m?ection, such as a S. aureus infection. [0209] In al| of tige

forERRSGQIerCompRIiRTS Brefbim RIS SEFBECARITARE R BS SHosE or
cm@»%ﬁﬁﬂ%%e%ﬂglﬁtﬁﬂ%ﬁmﬁiﬁﬂ&%ﬁ%iugmmlElodﬁadniibimitlahdmvszth}y

excipients as appropyiate for the indicatign. METHOD NTa
Cm[e‘zsfdif‘?ﬁ%‘ﬁ’f%%ﬁfﬁ%‘#& ’zg%f TR ss‘é‘?lpar%%%"ﬁ Fr?gsgﬁc’ﬁ%ﬁr%%%
bindBiCkOGTganisan, nfecioyssibarticlibny, batieraend prbisse aniredgsHaopyl

administering an,effective amaunt.Of QH&.QF, MRS LAMPAIINGIS Ging agents
me@éﬁ%ﬂgs%?&%%%&%ﬁ% II'to an aninS1aI at risk for a microorganism
disihfedtibnvemsytibiiry fisidadmicroorganism infection. The animal may be a

fishg APPHIRIARsEeRLIe QrRiiBUY s fesablypa maw ks lethobissofution,
treating and preventing WO 2007/014308 PCT/U$2006/02930
el Rt e e e LD

companion animals, an
usifmBRvpRtianlp AR par icylatiyhhreféfretofdatidl PhictmpBurrgmethane).

disclosed herein are useful for preventing and treating bacterial infections
Adﬁ‘f’ﬁ’f‘ﬁﬁ‘fﬁ@ # G ermore compounds of the invention ma%/ be used to treat

a vdfiziy] GFheomditisitornidbyibutent iovsatieamar e Bhe P SeRRER e
acu‘J\'j&? @i‘ﬁ%ﬁc%pdl%@%gﬁE? 5AMSEG can be chosen from a wide variety of molecules that

function in different ways to enhance antimicrobial effects of compounds of the present
invention. Particular classes of activity enhancers include skin penetration enbancers and
absorbtion enhancers.

[0206] Pharmaceutical compositions of the invention may also contain additional active
agents can be chosen from a wide variety of molecules, which can function in different ways 1o
enhance the antimicrobial or therapeutic effects of a compound of the present invention. These
opiional other active agents, when present, are typically employed in the compositions of the
invention at a level ranging from about 0.01% to about 15%. Some embodiments contain from

about 0.1% to about 10% by weight of the composition. Other embodiments contain from about



fungal infections, mycoplasma infections, protozoal infections, or other
cangditipnsingelving infectious organisms. [0212] In some circems{aRGR%29302
an effective amount of a compound of Formula | or Formula Il may be an
amount sufficient to reduce the symptoms of the microorganism infection.
Alternatively an effective amount of a Compound of Formula | may be an

amount sufficient to significantly4educe the amount of microorganism or
antibodies against the detectable in a patient's tissues or bodily fluids.

. [0213] Meﬂthods of trelpl&m%gt aIsot.ir;chude inhibiting microorganism
0.5 /‘réfpﬁ]?%ﬁérf’ihy\)ﬂf’bg,%o ancanimal at rsk for a microorganism infection or

PacigiieApgidimosuch an infection, by administering a sufficient
copgepyaton.oLa sompeund lforpHial ALkRinaiadahisichpateral
survivatin vitro. By "sufficient concentration” of a compound administered

formpolthenspiatliaft s PRERHEHHE GPREATIAIR PP BIRE S RS S5 T RSB T

of F&%gié‘f%@’&t%ﬁmhgﬁ ﬁr@y&m@&tr a@mmm” : m];ﬁ@gmgm_ mm?mrmaamn

e ascertained experimentally, for example by. assayi
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micliGavaialiiktichie amownt of a compound sufficient to inhibit bacterial

survijval.in.vitro may be d ' Wi [ : kbacterial
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infedgsieasaithe pbipatech binfnalssiskdafreonttis ingspimHiedafemitach as lower
infection. [O Compounds.of the.J ' FhesHar 1 fQfmmunity-
res‘i’fé‘%‘[riﬁgaﬁnﬁ%%\etésﬁﬁﬁ%% fﬁ%%%u%%g%%&g% %1%?2 includehﬁgifgf(ah le: i
acqoicedaninfections é uokPeamd S DRI SRR CHPRE AR Farirruchte
ingdQBEL AR AR ORRGAIA A ERbIDiacUaDSeladitts, arifattytiattctions
and WO 20071014308 PCfl'/US_.2006/023%’_5‘%)?21 SJ[yggni %Ievﬁect&%[‘%d%ﬁ%l
such SRR IEETHANS J BRI B IREREST T HERS A YEY &S, Urethral
nfShlamnyiakniediansicasyvicaahiamyidisidnfestidrsumsivialyenivescad post-
infectigns, an rostatitis, respiratory,. infecti : '
R N e S e A e
patomfimity-Booitedtpir drftizn, awd posScewiar Bisionia, skin
Infe g SUEd ARG eoneslienss innsvigeofoliauitihialisred alone
e

sca .yl .
or as mixtures, and the compositions may further include additional drugs or excipients as

appropriate for the indication.

METHODS OF TREATMENT

[0210] The invention includes methods of preventing and treating microorganism
infections, particularly bacterial and protozoal infections, by administering an effective amount
of one or more compounds of Formula I and of Formula II to an animal at risk for a
microorganism infection or suffering from a microorganism infection. The animal may be a fish,

amphibian, reptile or bird, but is preferably a mammal. Methods of treating and preventing



skin syndrome, and cellulites, and other infections such as bone
iIN{estionssieipt infections, infectious diarrhea, typhoid fever, perms2006/020302
intra-abdominal infections, gynecologic infections, including toxic shock
syndrome, pelvic infections, and post-surgical infections. [0216] The
disclosed compounds are useful for treating infections caused by the
following microorganisms: Aerobie Gram-positive Microorganisms:
Including but not limited to Enterococcus faecalis, Enterococcusfaecium,
Staphylococcus aureus (including methicillan S. aureus); S
i BT ) SECEL & Ca h AT
partioleeRteedacts pyogenes, Staphylococcus haemolyticus, and
Stfﬂﬁjffggg s 'E?SHE@&%G{%%@ RicGranRegrtve.MicranEganisstg bacterial
Including but not limited to Campylobacter jejuni, Cltr%bact r dlveccsus viety of
infec@iteo bamtirieuRarh ERRFCTRRSIEb AR TR SEHENBR EO SR o

aemophilus

conditluenzas:HacmephiluspateinfisenTaesdiiehsielapraumbdineders caused

Moraxella catarrhalis, Morganella morganii, Neisseria dongghoeasyolvin
f‘mgfﬂr@f@&%"ﬁﬁr%ﬂ??}W@té\élgcgﬁ?éa?fgf%%qvfg%ﬁ%g S’r%élft%ef&;, Brovidencia -
infedtba tkgRsatidomonas aeruginosa, Stenotrophomonas maltophila,

Sa a typhi. serrati amigelaeydibuabigetdmula 1
dyi%ﬁ%ii%es,g i%é?é?%%éﬁ%%ﬁ%geﬁﬁg sonnei. Acinmtéj bacter Iwof‘fii " ;;Cti on
ForrAdedfronds by drepiil sufeianiiadreivat a2 BEEd B ‘gt%?“a%’% ehes, ‘

AldSlebsig)la Qxutaca heaiopela prgsmophilasRastenpha multosidatiicient to

~ Salmonella enteritidis, Vibrio cholerae, Vibrio para t&l&t\gipﬂp
S R P (TR B Rt afosoe
patifBies BRsganistsiMydaplasma, Legionella and Chlamydia. [0217] Dosage

levels of tpff rder of from abaut 0.1, e eaRQULLAR MeBRkHRGERMiAivo, in

bogéavl\%elg %tg%grsé)ay are %I}se ful in the treatment of the above-indica.ged
an apomdlitiorisc@Dont TS RRYiTe HRion of SRR BEF ) BHHE Fndunt of
anfsilvsiinaredient ihahmayaerombinasbwith ol reatiennatenidlto inhibit

produce a single dosage form will vary de (;n(;éin upon the h%%%%&%ﬁk%%e
bactid W 3007119558 PETSRZSBETEEA, © ﬁ‘?ﬁ‘é%ﬁémrﬁgﬁdr%’r mode of
patiRAMiNsHatBcJAasagadiif formsnpiihgbneikihedo tairmivetiiiae g ip prevent or

aboyL L Jo,abod! 20000, of AN dvEamEdieRl, (L AL T eaHeRaY Rl by
Co%gbeel %gﬁ}ogts U‘\(/:L{:}lr?ﬁ/c" Ié%%%r{a{lr%l on t%]e com pouﬁ&y used and the abili
asspanfidiltar discasetienétheonrd, fr ety PifRSE ffehiE oo
Thegésf%%%réf e?o%é@%ﬁ ReHmen t@%ﬁﬁ%ﬂ@&ﬁéﬁ&y %fde@s isprefargtealethanined

osage regimen of.1 or 2 times daily is particularly. s .

with a co%venti%nal assay for bacterial surviv%/l suc?h as ﬂle%/ﬁ%lmmn Inhibitory Concentration
(MIC) Assay disclosed in Example 9, which follows.

[0214] The invention also includes using compounds of Formula I and Formula I in
prophylactic therapies. In the context of prophylactic or preventative freatment an effective
amount of a compound of the invention is an amount sufficient to significantly decrease the
treated animal’s risk of contracting a microorganism infection.

[0215] Compounds of the invention are particularly useful for treating and preventing
infectious disorders. These include for example: ocular infections such as conjunctivitis; urinary

tract and genital infections, such as complicated urinary tract infections, acute wrinary tract and



preferred. [0219] It will be understood, however, that the specific dose

levedh fonamyparticular patient will depend upon a variety of fagteffsaoas/029302

including the activity of the specific compound employed, the age, body

weight, general health, sex, diet, time of administration, route of

administration, and rate of excretion, drug combination and the severity of

the particular disease undergoingttherapy. COMBINATION

ADMINISTRATION [0220] The compounds of the invention may also be

useful in combjnation with other pharmaceutical ' S
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Shigella sonnei. Acinelobacter Iwoffi, Aeromonas hydrophila, Edwardsiella tarda, Enterobacter

aerogenes, Klebsiella oxytoca, Legionella pneumophila, Pasteurella multocida, Salmonella
enteritidis, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificus, Yersinia enterocolitica
and H. Pylorii.
Non-bacterial microorganisms: Mycoplasma, Legionella and Chlamydia.

r0217] Dosage levels of the order of from about 0.1 mg to about 140 mg per kilogram of
body weight per day are useftl 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



RegistryNo.: 74431-23-5); Aztreonam (CAS RegistryNo.: 78110-38-0);
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No.: 35607-66-0); Cefuroxime (CAS Registry No.: 55268-75-2); Cefonicid
(CAS RegistryNo.: 61270-58-4)5Cefinetazole (CAS Registry No.:
56796-20-4); Cefotetan (CAS Registry No.: 69712-56-7); Cefprozil (CAS
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may be isolated from an organism that produces the agent or synthesized by methods known to
those of ordinary skill in the art of medicinal chemistry or purchased from a commercial source.
[0223] Anti-bacterial antibiotic agents include, but are not limited to, penicillins,
cephalosporins, carbacephems, cephamycins, carbapenems, monobactams, aminoglycosides,
glycopeptides, quinolones, tetracyclines, macrolides, and fluoroguinolones (see Table below).

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



RegistryNo.: 443-48-1); Cephalexin (CAS RegistryNo.: 15686-71-2);
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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.; 81103-11-9); Brythromycin (CAS Registry
No.: 114-07-8); Erythromycin estolate (CAS Registry No.; 3521-62-8); Erythromyein ethyl
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Sulindac, Tiaramide, Tolmetin, Tropesin, Zomepirac, Bumadizon,
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Alminoprofen, Benoxaprofen, Bermoprofen, Bucloxic Acid, Carprofen,
Fenoprofen, Flunoxaprofen, Flurbiprofen, Ibuprofen, Ibuproxam,

Indoprofen, Ketoprofen, Loxoprofen, Naproxen, Oxaprozin, Piketoprofen,
Pirprofen, Pranoprofen, ProtizinictAcid, Suprofen, Tiaprofenic Acid,
Ximoprofen, Zaltoprofen, Difenamizole, Epirizole, Apazone,
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Hexﬁﬁ%?mgteﬁfiral agents include, but are not limited to, Acyclovir, Cidofovir, Cytarabine,
Dideoxyadenosine, Didanosine, Edoxudine, Famciclovir, Floxuridine, Ganciclovir, Idoxuridine,
Inosine Pranocbex, Lamivudine, MADU, Penciclovir, Sorivudine, Stavudine, Trifluridine,
Valacyclovir, Vidarabine, Zalcitabine, Zidovudine, Acemannan, Acetylleucine, Amantadine,
Amidinomycin, Delavirdine, Foscarnet, Indinavir, Interferon-o, Interferon-p, Interferon-y,
Kethoxal, Lysozyme, Methisazone, Moroxydine, Nevirapine, Podophyliotoxin, Ribavirin,

Rimantadine, Ritonavir2, Saquinavir, Stailimycin, Statolon, Tromantadine, and Xenazoic Acid.



[0227] Compounds of the invention may be combined with one or more

Beid lagtamase inhibitor when used in combination with a betgglactamy 120302
class antibiotic, such as penicillin or cephalosporins. Beta-lactamase
inhibitors include, but are not limited to Clavulanic acid, Sulbactam,
Sultamacillin, and Tazobactam. [0228] Compounds of the invention may

also be combined with one or moréefflux pump inhibitor, such as a
quinazolinone efflux pump inhibitors, d-omithine-d-homophenylalanine-3-

aminoauinRine ae: Ak baopehiamide, oropalenone, aphenathizsine

or thioxanthene efflux pump inhibitor, 1-aza-9-oxafluorenes,
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methods, or are commercially available. WO 2007/014308,
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f Qrganic .co nds withqut further djrection. [0231] -The.skill rti
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OlotheinkyRetioaliticRhanyl testkiselioy!piolisted Tlindate hyetataitdaSalicylamide
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reactions. Often, the skilled artisan utilizes protecting groups to

Isoydessmn pREIEGER. iRBreiaay Tramdcamsraion dreamideareiaésidishs.
Adehesgmeaasckians asenfavndidithediigiaiwaqndatenaisopaelb i Beihglamine,

cope of the skilled artisan. .%023 ne c ?3] ounds of the inveplg)n.ma%
alpha-Bis %gfo f?sﬁlg?g)ceir% eUpirami Jggl]%zsogﬂ ’ELO AZ0NE, f;epradmo , Lraniazulene,
Nabumetone, Nimesulide, Oxaceprol, Paranyline, Perisoxal, Proquazone, Superoxide Dismutase,
Tenidap, Zileuton, 21-Acetoxypregnenolone, Alclometasone, Algestone, Amcinonide,
Beclomethasone, Betamethasone, Budesonide, Chioroprednisone, Clobetasol, Clobetasone,
Clocortolone, Cloprednol, Corticosterone, Cortisone, Cortivazol, Deflazacort, Desonide,
Desoximetasone, Dexamethasone, Diflorasone, Diflucortolone, Difluprednate, Enoxolorne,
Fluazacort, Flucloronide, Flumethasone, Flunisolide, Fluocinolone Acetonide, Fluocinonide,

Fluocortin Butyl, Fluocortolone, Fluorometholone, Fluperolone Acetate, Fluprednidene

Acetate, Fluprednisolone, Flurandrenolide, Fluticasone Propionate, Formocortal, Halcinonide,



one may selectively prepare one optical isomer, including diastereomers

ang El%%?&%rs’ over another, for example by chiral starting /%rgﬁa(!% 029302
catalysts or solvents, or may prepare both stereoisomers or both optica

isomers, including diastereomers and enantiomers at once (a racemic
mixture). Since the compounds of the invention may exist as racemic
mixtures, mixtures of optical isom&rs, including diastereomers and
enantiomers, or stereoisomers may be separated using known methods,
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%1 ludes F3."1%(:3‘?&? etically accessible conformational and torsional isomers
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S MBI E9858ed. [0235] This invention is further illustrated by

the {6ROTiAgrepamples tdbshcoitmottvecotrstd retbastimitings Bre lactamase
ﬁﬂﬁ@%ﬁ@%&’ﬁs@ﬁ I RGeS PRS2 5k PHRlISNEC. RAlE-ARRICRTRNS iRlied

roughout this application are inqorPorated herein by reference, WO
ceppiyProTAS OBRETISTOREIPTSHods BR AP ESARE REMATONS
sulf2:36] Fhedalewwng.abbseviatians are used in the reaction schemes and
synthetic.examples, which.follow. This list in not meant tg be an
SN G TED S B T U A SO e R g T Pump
inlstatod ardhadsbreuistiolispwwhitmapempacliipitmeletstodliby dHoseopbkiliddapne-3-

th f i | | i¢ 86 e efflux
amé%%&%%&m%f%Q%é@ﬂl@ﬁ%l%}ﬂ%ﬁ:j%&?eﬂcﬁ?é? A%ﬁ%%{%@t&: SEReMES e eff

examples. (Boc)2 I-t-butyl dicarbonate Cbz-Cl -
rugisilasychisertypaisrgeesNa PEAS fritisrdh ey Beid DMF
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Mi?lgggyecinlz:%%ﬁo[gllgép¥lereatg]aemrii, L-phenylalanyl-N-2-naphthalenyl-L- Argininamide (and
analogs), S-methoxyhydnocarpin-D, methyixanthines, FK506, a cyclosporine efflux pump
inhibitor, Nocardamine and other siderophores, Amiodarone, Cyclosporin A, Ro11-2933
(DMDP), Quinidine, and the optical isomers of Propranolol, Quinine (8Q1) and Quinidine,
Quinine-10,11-epoxide, Querceiin, Amitriptyline, Taxuspine C derivatives, Emodin, MC-
002434; Agosterol A; Pheophorbide; pyridoquinolines such as 2,2'-[(2,8,10-trimethylpyride{3,2-

glquinoline-4,6-diyl)bis(oxy)ibis[N,N-dimethyl-ethanamine, Gitonavir, and Gemfibrozil.

SYNTHESIS OF COMPOUNDS

- [0229] The compounds of the invention are prepared according to methods well-known
to those skilled in the art of organic chemical synthesis. The starting muaterials used in preparing
the compounds of the invention are known, made by known methods, or are commercially

available.



EtOH - ethanol EtOAc - Ethyl acetate LDA PPh3 - Triphenyl phosphate

Pl afigpagative thin layer chromatography t-BuOK - tert-Bytyl axjgde 444,
TsCI - Tosyl chloride TFA trifluoroacetic acid THE - Tetrahydrofuran

GENERAL METHODS [0237] All nonaqueous reactions are performed
under an atmosphere of dry argon gas (99.99%) using oven- or
flame-dried glassware. Microwaveassisted syntheses are conducted in a
commercial microwave reactor (Discover System, CEM Corporation). The
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rate [%Z}PH %mc{?(i n V¥I:{Ish rgcgggg%:%ctthgtnogé ggtf'cal isomer, including a diastereomer and
enantiomer, or a stereoisomer, may have favorable properties over the other. When a racemic
mixture is discussed herein, it is clearly contemplated to include both optical isomers, including
diastereomers and enantiomers, or one sterecisomer substantially free of the other.

[0234] The invention also includes also includes all energetically accessible
conformational and torsional isomers of the compounds disclosed.

[0235] This invention is forther illustrated by the following examples that should not be
construed as limiting. The contents of all references, patents and published patent applications

cited throughout this application are incorporated herein by reference.



nm Low-resolution mass spectra are recorded on a Thermo Finnigan
%e%gg ég%lnstrument (operating in APCI mode) equ|ppeq,%;tas%mm029m
son I|qU| romatograph. Unless noted otherwise, the

guasi-molecular ions, [M + H]+, 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-ISOTHIAZOLOI5,4-B]JQUINOLINE-3,4-

%ﬁ [0238] 8-methoxy-substituted
iazolo[5,4-b]quinoline-3,4-diones are prepared from the
Apparaspionding core intermediates (1-4) in accordance with the synthetic

SCh%ﬁ@?@]"%H”&%ﬁ!@ Q204044308 P TS A0 2RB02: 5@ Nnthetic
HY'O O YINH X AA6N Sr(jam A 1.Y=F X=ClA=N

exgmpler XephAdliop- s fisia P%HG@M% bg ap-aflrinclisive SR atesenRfersed in

the aspi N HE S| SIAE D MBQLN RSHORFEOR MULA St ANEIR (R38od by those
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(Bethyl2 Bx—dibhﬂydreha'érﬂmyttcnlcotlnylacetate using the procedure of Chu and

Cbgé‘ bo‘.é@nezégg%a%b;[yi\é\gbg@bome A. K. J. Heterocycl. Chem. 1990, 27,

m@@y‘e I erodifiBrelorfibothiazolo[5,4-b]quinoline-3,4-dione (2) is
DRrepsredrash A amtifidorobenzoic acid using the procedure of Chu
(Chu, D. T eterocycl. Chem. 1990, 27, 839-843). WO
D%@ﬂ@f%@éfb‘g% $2006/029302 61 EXAMPLE 3. SYNTHESIS OF
ENCYatPR@ERYL-6,7-DIFLUORO-8-METHOXY-9H- |SOTH|AZOLO[5 4-

EtﬁgQHx&'@H&QE‘ 3,4-DIONE (Compound 3).

EtOH - ethanol
FtOAc — Ethyl acetate
LDA

PPh; ~ Triphenyl phosphate

PTLC — Preparative thin layer chromatography
t-BuOK. — fert-Butyl oxide

TsCl - Tosyl chloride

TFA triflucroacetic acid

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 (Fys4). Flash column chromatography is performed on Merck silica gel 60 (230-400



[0240]

9-GydaRreRYp, 7-difluoro-8-methoxy-9H-isothiazolo[5,4-b]quipeingsutMoznn
one (3) is prepared in accordance with the synthetic scheme below. O O
OHO FFOH SOCI2 F FClI HO2CHH2CO2Et F/ F110110~0OB Al
>-N=C=S, NaH 2. Mel OO O OHO O F/IOEtnrCPBAF/'l O~s NaH F

IS F\INS/IFNSAFFNOO~~0OD EDC NaSHO O O |1 OEt
HSO4NH~ 111 NH F,~~FASHF% N F 3 Step 1. Synthesis of

mes ;4@%{:5&&&&1&%@%@%@@&% &4M0243 ] A-mixture.Rfe 300
/4,5-triflyoro-3-methoxypenzoic acid (154 mg, 0./5 mmol) and thiony|
h

spegihoiss (B 30 e d ot 7 1 ERGe¥¥ hiotiyt BhitdHti)is Hanfopatrhehfss

for YRGHE  RNGLNE, RN RIDHAE [REIEIRLIS (UpedhdirettyxiartaptaexhayiRtic and are
step. Step 2. Synthesis, of

e S AR B ES  RS. SH B eEy Fhe Shet b 2 =
S o gttt
ds g SRR P PTG (LR VOSSO L4308 Bt hoebooel i
‘B8 hexEB @ Snis Hobe i aEa Yooké thé 78 psatitiernctNéRarycrosaran (o
mag?nl-f?l(&%% égxilrﬁ%negtgé(rllstants and chemical shifts). Analytical HPLC is performed using a
YMC Pack Pro C18 50 x 4.6 mm 5 zzm column with an isocratic ¢lution of 0.24 min at 90:10
H,0:CH,CN containing 0.1% TFA followed by a 4-min linear gradient elution from 90:10 to
10:90 at a flow rate of 2.5 mL/min with UV detection at 254 nm. Unless noted otherwise,
preparative HPLC is performed using a YMC Pack Pro C18 150 x 20.0 mm 5 zan column with
an isocratic elution of 0.24 min at 97:3 HyQ:CHaCN 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 + H1", 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[3,4-B]QUINOLINE-3,4-
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.



hydrogen malonate (180,uL, 1.50 mmol) and 2,2'-bipyridyl (-4 mg as
ingligatpr)ehg temperature of the reaction mixture is allowed f@-fig&AR G302
-5 C during the addition of n- butyllithium. Sufficient n-butyllithium (2.8 mL,
4.48 mmol) is added until a pink color persists at-5 C for 5-10 min. A

solution of 2,4,5-trifluoro-3-methoxybenzoyl chloride (0.75 mmol, vide

supra) in tetrahydrofuran (-3 mL) i’added in one portion to the reaction
mixture that had been recooled to -78 C. The resulting mixture is allowed

to warm to room temperature, diluted with ethyl acetate (5@ nrL), and

quenchedwith a 1|M agteous s Ui Of hydroch rig cidd The/ organic
layer is waslfied ith queoys solution of sodiufh bitarkjpnates (2 x 30
mL), followy ine€2 x 50-mt); driet-bverSodidny e, &nd

evaporated under reduced pressuré to give the crude pro%isvt. This

material is purifie flash column chromatography (eluti ith 20% v/v

ethyl acetate-in, kex@neso give pure B as a white solid. 'H NMR (300

MHz, CDE S)F%E%AQIE% minant tautomer, ?90%) 81.32 (t, JH_H=7.0

Hz, 3H, GO2CHACHA ~£Bhdapparent t, Jsa-F =1.0 Hz, 3H, OCH3), 4.25

(g, JH_H =7.0 Hz, 2H, CO2CH2CH3), 5.79 (s, 1H, CH3C(OH)=CH-

CO2CH2CH3), 7.39 (ddd, JH_F = 11.0 Hz, 8.5 Hz, 6.5 Hz, 1H, aromatic),
ExA2e68 SSNHE K)o OBFIHINMRI(R8RME 2 AGDE 13): 8-146.8 (dd, JF_F

=2 - %_ - 24( Fofr £1dd Lt ] alene-

e ey i
3 Agtiqry (R-iyerepsrspiivmethyitfoficioondifiersyiyesimenciay- asits taptpfedure of
CriUQEO B BSROXYRDeNY)GCr YIRS e, [R243) Sadipe, by dride:. (B B7, 1191-1195).

mineral oil, 31 mg, 0.78 nunol) is ad ortjpnwise.to a .caoled (0
o SRR OO T T ) S R BEaRat o 245
trif(d@Qbdhzoik. 2crmal); Badrdiadethyif Ol d0hde{ 2T W) JTHefsesudlingamix 1989, 27,
83%8%' wed to warm to room temperature with stirring overnight (18 h).

ethyl iodide (80 uL, 1.2 mmol) is added to the resulting solution and

stirred for an additional 4 h (until TLC indicated the complete

consumption of B). The reaction mixture is diluted with ethyl acetate (100

mL) and quenched by addition of a saturated aqueous solution of

ammonium chloride (30 mL). The organic layer is 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, WO 2007/014308

PCT/US2006/029302 63 CDC13): 60.86 (m, 2H, cyclopropyl CH2), 0.97

(m, 5H), 2.52 (s, 3H, SCH3), 3.00 (m, 1H,



cyclopropyl CH), 3.96 (q, JH_H = 7.0 Hz, 2H, CO2CH2CH3), 4.02
(apBARALtyd-F = 1.0 Hz, 3H, OCH3), 6.96 (m, 1H, aromatig),- "}/]rrgz%(r(‘?oz)sr}z
1H). 19F{'H} NMR (282 MHz, CDC13): 8-149.9 (br, IF), -141.4 (br IF),

-135.7 (br, iF). Step 4. Synthesis of ethyl 1-cyclopropyl-6,7-dii
luoro-8-methoxy-2-(methylthio)-4-oxo-1,4- dihydroquinoline-3-carboxylate

(D) [0244] Sodium hydride (60% ifi'mineral oil, 82 mg, 2.1 mmol) is added
portionwise to a solution of C (760 mg, 1.95 mmol) in dimethylformamide

Exégr?u%)s@%%% BLISMDEIRIUER oMIEs FRARH PR BINIvER IS hRaled 8HBR/G 5 3-

ntil TLC indicates the complete ‘consumption of B), cooled to room
FloiBnepBTaR feoaNE Guemaned Yy addition of a saturated aqueous solution of
ammoeniy . GRRES, (10, midiubhesmixuseyis Bxikatied Wik elayimdataieH@one
x 50 mL), The combrnedhc%aganl extra ts are i/vashed with brine (4 x 30
(3)?13@31?5’?%3(1%%0%%1&??&? S B cé‘\:/a%%rateed under reduced pressure
to give crude D. This material is purified by flash column chromatography
(eluting with 30% v/v ethyl acetatefin hexaneshia D as anaIe yeIPw g
MHzogDCI 773, iZHCeystoptopy| C @ T me ™
opyl CH2), 1.38 H = 7.0 ¥lgr 3H, CO2CHZGHSY: 2.66 (s,
3H, SgH3), 3.74 (m, 1H, cyclgpropyl CH), 4.08 (d, JH-F =2, Hz 34,
OCH§) 4.40 (g, JH-H=7.0 Az, 2H, CO2CH2CH3), 7.76 (dd JH F=10.5
Hz, 8.5 Hz 1H, aromatic). 19I'—‘?1H} NMR (282 MHz, CDC13):|6t @6—@%6 S,
JF_F =21.0 Hz, iF), - 137.7 (d, JF_F = 21.0 Hz, IF). LCMS m{z ci#&d for
C,7H17F2NOA4S 369 ([M+]); found 370 ([M + H]+). Step 5. SyritHésdis of
ethyl 1- %cloropyl -6,7-dii luoro-8-meghoxy-2-( methylsulﬂnyl)-é}_igxo -
hydromone -3- carboxqu:te [GR45k m-Chloroperoxybenzoig agic
2 | ' onQ/r():ormdﬁ)ﬁfB_axi h of D B0

ANTIMe ' #1il) at roont te atire.
reacm)n ixtare is stirred for | h.@iluged with ethyl acetate 2@ mL) %,
washed With a 5% aqueous solutionof sodium bicarbonate (2 x 10 mL).
The orgakic layer is dried over sodiufh sulfate and evaporated und&r
reduced pressure to give the crude product. This material is purified by
preparatr@e fﬁf?‘r-layer chromatography (eluting with 10% v/v hexanes in
ethyl acetate) to give pure E as a white solid. 'H NMR (300 MHz, CDC13):
80.62 (m{1H{cyclopropyl WO 2007/§143@8 PCTIUS2006/029302 64

, Mg} 1H, cyclopropyl CH2), 1.29
1 ] N 4
oA oA
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Step 1. Svnthesis of 2,4, 5-trifluoro-3-methoxybenzoyl chloride (4)

[0241] A mixture of 2,4,5-trifluoro-3-methoxybenzoic acid (154 mg, 0.75 mmol) and
thionyl chioride (8 mL) is refluxed for 4 h. Excess thiony! chloride is removed in vacuo, and the
remaining residue is used directly in the next synthetic step.

Step 2. Synthesis of (Z)-ethyl 3-hydroxy-3-(2,4,5-trifluoro-3-methoxyphenylacrylate (B).

[0242] Compound B is prepared using the general method of Wierenga and Skulnick
(Wierenga, W.; Skulnick, H. L J. Org. Chem. (1979) 44: 310-311). n-Butyllithium (1.6 M in



CH2), 1.36 (t, JH-H = 7.5 Hz, 3H, CO2CH2CH3), 3.22 (s, 3H, S(O)CH3),

386 tinydidseyclopropyl CH), 4.09 (d, JH_F = 2.5 Hz, 3H, OGH3)y8it/n29302

(g, JH_x=7.5Hz, 2H, CO2CH2CH3), 7.75 (dd, JH_F =10.0, 8.0 Hz, 1H,

aromatic). 19F {1H} NMR (282 MHz, CDC13): 5-145.2 (d, JF-F = 21.0 Hz,

IF), -136.2 (d, JF_F = 21.0 Hz, iF@ LCMS nilz calcd for C17HNF2N0O5S

385 ([M+]); found 386 ([M + H]). tep 6. Synthesis of ethy

1-cyclopropyl-6,7-dii luoro-2-mercapto-8-methoxy-4-oxo-1,4-
hexag@%fgr&ﬂiémi@@ﬁ@t&?{@*ﬂ%ﬁlﬁﬁbn[@%wfﬂus sadiicohyidiogehy!
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e a1 5 Yo i o
cooled (0 °C) solution containing B 1(200 mg, 0.73 mmol), cyclopropyl isothiocyanate (120 HE,
1.2 mmol), and dimethylformamide (2 mL). The resulting mixture is allowed to warm to room
temperature with sticring overnight (18 h). Methy! iodide (80 L, 1.2 mmol) is added to the
resulting solution and stirred for an additional 4 b (until TLC indicated the complete
consumption of B). The reaction mixture is diluted with ethy] acetate (100 mL) and quenched by
addition of a saturated agueous solution of ammonium chloride (30 mL). The organic layer is
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 yeilow oil. 1 NMR (300 Mz,



EXAMPLE 4. SYNTHESIS OF
9- E%@gg’f\{f@ YL-7-FLUORO-8-METHOXY-9H-ISOTHIAZO -
B]% /L}4 3-F1)3,4-DIONE (4) [0248] lP%"W‘U@lOOG/OZQSGZ

9-Cyc|opropyl-7-f|uoro-8-methoxy-9H-isothiazolo[5,4-b]quino|ine-3,4-dione
(4) is prepared in accordance with the following synthetic scheme. /I F\ F
1.LDA 2.C0O2(s) 3.H*00OH €& 1. n-Buti/ OH SOCI2/1ClI

HO2CCH2CO2EtF\FF\F2.H+ F/F ~101101 G H 1. N=C=S, NaH 2.

Mel0OOOHOO/I% Etm-CPBA\NIIA ~E N NiQbO
CORSAAY BAR: T SHGTBN R DEPHEO R N SES T8 0 b v
cyclézlp\‘&_@mmﬂé@g&ﬁﬁ ISRONB/Q29BIBCBH)SHEP LpSamthesis of 1.0 Hz, 3H,
ek SO etOXYPENZRIE 3 P my NvR (282 Mz, CDCL: 5-149.9 (o,
{F), -141.4 (br, 1F), ~135.7 (br, 1F),

Step 4. Synthesis of ethyl I-cyclopropyl-6, 7-difluoro-8-methoxy-2-(methylthio)-4-oxo-1,4-
dihydroquinoline-3-carboxylate (D)

102447 Sodium hydride (60% in mineral oil, 82 mg, 2.1 mmol) is added portionwise to a
solution of C (760 mg, 1.95 mmotl) in dimethylformamide (15 mL) at room temperature. The
reaction mixture is heated at 80 °C for 3 d (until TLC indicates the complete consumption of B),
cooled to room temperature, and quenched by addition of a saturated aqueous solation of
ammonium chloride (10 mL). The mixture is extracted with ethyl acetate (3 x 50 mL). The
combined organic extracts are washed with brine (4 x 30 mL), dried over sodium sulfate, and
evaporated under reduced pressure to give crude D. This material is purified by flash column
chromatography (eluting with 30% v/v ethyl acetate in hexanes) to D as a pale yellow oil. 'H
NMR (300 MHz, CDCls): 60.73 (mn, 2H, cyclopropyl CHo,), 1.19 (m, 2H, cyclopropyl CHy), 1.38
(t, Jiy = 7.0 Hz, 3H, CO.CH,CH), 2.66 (5, 3H, SCHy), 3.74 (m, 1H, cyclopropyl CH), 4.08 (d,
Jiwp=2.5 Hz 3H, OCHy), 4.40 (q, Ju-n = 7.0 Hz, 2H, CO,CH,CHs), 7.76 (dd, Jur = 10.5 Hz,
8.5 Hz 1H, aromatic). F{'H} NMR (282 MHz, CDCl,): §-146.8 (d, Jp-¢= 21.0 Hz, 1F), -
137.7 (d, Jrp=21.0 Hz, 1F). LCMS m/z calcd for C17Hi7F2NO4S 369 (IM™Y); found 370 ([M +
HT).

Step 5. Synthesis of ethyl 1-cyclopropyl-6,7-di voro-8-methoxy-2-( methylsulfinyl)-4-oxo-1,4-
dihydroguinoline-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 tenperature. 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 » 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. ' NMR. (300 MHz, CDCls): §0.62 (m, 1H, cyclopropyl



[0249] Lithium diisopropylamide (LDA) is formed by dropwise addition of
Ny boithiuagag1.6 M in hexanes, 39 mL, 62 nunol) to a stirredygoiuiiomn 29302
diisopropylamine (9.1 mL, 65 mmol) in tetrahydrofuran (120 mL) at -78 C.
The resulting solution is stirred at -78 C for 5 min, -20 C for 15 min, and

then cooled again to -78 C. This solution of LDA is added dropwise to a
cooled (-78 C) solution of 1,3- difi§8ro-2- methoxybenzene (7.15 g, 50

mmol) in tetrahydrofuran (150 mL) over a period of 30 min. The reaction

CHZ?%M ré 1%'%‘9’35&813‘9’13(5@2}01 1%%& 1@9%@0@0}7}3 @},{gnﬂzlgt(bb 10| Wtﬂbpropyi

arbon dioxide gas for -30 min. The resu tln mixture is ac%l]f ﬁg{ 2 opyl
CHpy la¥fdlitidnofd- éwaﬁﬂ&%@%ﬁ%é&w &Er%? icHel & éﬁh Rytidropy
CHPIRIVEL i5,rasted withatay) acstate f2,x208 mi,)zmteoaoﬁﬂﬂﬁe)d’? 75 (4, Jir
organic extracts are waghed_with brine (100 m Lﬁ?cﬁ)zl%d 93/595 1. 0 Hz,
= 1§&f§&H5ﬂ’éIe%’B@1‘éﬁ)ed @M&%é&%’*é\ﬂ&% e’ remdi th r’és
1p)S-3uepended imwatar (89 mignBhe/residu e essHivENORES &ﬁé[hﬁ]bjtfom@?) 86
adjusted to pH -9 via addition of a 2 M aqueous solution of sodium
[Mf’éﬂ) ide. This solution is washed with diethyl ether (2 x 30 mL) and
Szegﬁcﬂﬁeﬁksﬂgwnﬂ Brdye2opxopdetitiodifbiaceMnaacpmeodsrsgionofror-1.4-

h rochl ric.acid, The preduct is extracted with ethyl acetate (2 x 200 niL),
- Acid, ThER'RY y
dzhﬁgfg%le “com naédoorganlc extracts are washed with brine (100 mL dri

ovef%@m@dmsoéﬁ@@ﬁ%ﬁﬁ&@dﬁ%@ PeicEl Pre gﬁf@%’ yipa%Ed in
on RN (100 M. DUSO-6)63.03 (5 30k OCHSY 7,28 (00 vt
ep ’ 101
Thg pesyiting 19 11tig iﬁﬁ%tﬁd-ay@ [{Ya] IZI"%:%-( T-Tl%é} 1czilaroma t%%o?sggl ption of
E) (@6 Q11 il 9 thl ZoodHerparih@ed Thd kbde ot zﬁlktzxeﬁwardmhbm Addighon of 2
Step 2. Synthes of 2, dlfluor - ox
Whﬁ‘ﬁ&?ﬂ‘és &35 33%0 %ﬁﬁ%‘xﬁenz ic a%{m %&Xd% f% ?ﬁl%gltz&gt%%%bém)
The m&ﬁlﬁ@eﬂ&)fgdn)c aﬁdaﬁthg&leacesﬂﬁté W80 tmib} ig reRifixdd, fénied hv%ﬁqsﬂmmﬁéb”ate
re remo vacu the, remaini | ther
an Sﬁpgfﬁ%fﬁe?lépﬁi ol %‘gﬁﬁ 651S o? (E?gt%élﬁ%%%%%(%@%y fééu s
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mi caI&?fs%@'ﬁ 615*1@5 f3\é\é'§ﬁﬁ§af@aﬁlﬂi§§& hﬁ@fyerenga W.; Skulmck

10-311). n-Butyllithju g’g\%‘{u
Stqg éeﬁﬂéﬁf%ﬁsé’lﬁ%ﬁé@’}(’ ‘?@’b@ e PRSP ]( Ycon’falnlng
3, gtj}yb;@ygtmg@) malonate (2 6 mL 22 mmol) and 2,2'-bipyridyl (-1 mg as

T R R A EDEE 1.
to A-Rilikybit b (348 mg, 0.98 mmol) in tetrahydrofuran (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 (=95% by 'H NMR spectroscopy) to use directly in the final amine-coupling
step. "H NMR (300 MHz, DMSO-dy): §1.12 (m, 4H, cyclopropyl CHy), 3.85 (m, 1H,
cyclopropyl CH), 4.01 (d, Jyr = 1.5 Hz, 3H, OCH,), 7.85 (dd, Jyr=11.0 Hz, 9.0 Hz, 1H,

aromatic). *F{'H} NMR (282 MHz, DMSO-de): §~146.4 (d, Jr_p = 23.0 Hz, 1F),~140.2 (d, Jp-



Sufficient n-butyllithium (30 ML, 48 mmol) is added until a pink color
persisis at=Ree for 5-10 min. A solution of 2,4-difluoro-3-methpxyhepzrhezoz
chloride (I1) (11.1 mmol, vide supra) in tetrahydrofuran (10 mL) is added
in one portion to the reaction mixture that has been retooled to -78 C. The
resulting mixture is allowed to warm to room temperature, diluted with
ethyl acetate (100 mL), and queﬁéhed with a 1 M aqueous solution of
hydrochloric acid. The organic layer is washed with a 5% aqueous

o= %Q&Jggnl?g_ sodikanRicarhongte, (2,650, 6) sallavrsst byrarins (B89 L),

ried éver sodium sulfate, and evaporated under reduced pressure to give

the crude product. This material is purified? flash co#}nn Lar5.4-

EXspiGatborapsy tEIiing YRR Vv ek “§%Qé¥h Xanesfts él\ie

B]Q@g&ﬁqgg,anwbﬁg(sg)lid. 'H NMR (300 MHz, CDC13): (keto, predominant

tautomer, -80%) 81. woH-B = 7.0 Hz, 3K COZHACH,  {d. dione
Jsliq%@h?cpﬂfé???ﬂé’%g&’%gdﬂé@%? Ko gfoop%rje%t ) JH%??:@:§ é%de, @

is pRbarQIGHHB)oA B oy BHhelfcl|Fv0ng 2y @BsiCOXEI2CH3), 6.92 (ddd, JH-F =
11.0 Hz, JH-H = 9.0 Hz, JH-F = 2.0 Hz, 1H, aromatic H-5), 7.57 (ddd,
JH-H =9.0 Hz, JH_F = 7.5 Hz, JH-F = 6.0 Hz, 1H, aromatic H-6). LCMS
d for C12H12F204 258 ([Mt]); found 259 ([M + H]-'). Step 4.
Fresisof (E)-ethyl
2-((2)N-cyclopropyl(methylthio)carbonoimidoyl)-3-hydroxy-3- (2,4-dii
luoro-3-methoxyphenyl)acrylate (J). [0252] Sodium hydride (60% in
minergl §ikg 18 mg, 5.31 mmol) is added portionwise to a cooled (0 C)
solutionxentaining | (1.28 g, 4.96 mmol), cyclopropyl isothiocyanate (781
uL, 8.43 r’BmoI), and dimethylformamide (13 mL). The resulting mixtuye is
allowed tojwarm to room temperaliure Witrﬂgtiﬁtihig gvernigh 8.1 o~
Metrf§ igdide528%tz g 43 ) is%%&%‘iﬂ&e%sumn tion and
sti an additional 4 ¥ {u £.C indicatéd the compféteY F
consymption of 1). The reactiof mixture is diluted with ethyl.aBetate (250
mL) arbd quenched by additiopof a saturated aqueous soluti n1% _cms
ammonium chloride (75 mL). The organic layer is washed with & ne(\t4 X'
100 mL), dried over sodium sulfate, and evaporated under re uced’
pressure to give the crude product. This material is purified b ﬁa"é‘ﬁ‘o
column chromgatography (eluting witky 4086 v/v ethyl acetate in igxa
to giye of] ag.a yellow gil, IHN ~CDG13): 50.8Q (m,
7HY 2.52 (& 319 ‘seﬂt%%%}@z cp%w—g'ﬁ),—s.g IH-pi=s
755 By, 2k , §CH3), 6.88 (dd& IJFEF ¥ Yo.0
Hz,,J‘PI-I—Eg&@ Hz, JH-F = WO 7/014308 PCT/US2006/029302 15
Hz, 1H, aromatic H-5), 7.07 (ddd, JH,H =9.0 Hz, JX_F =7.0 Hz, JHjF =
6.0 Hz, 1¥1, aromatic
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H-6), 11.78 (s, 1H, OH). 19F{1H} NMR (282 MHz, CDC13): 5-130.8 (d,

IR w5z, iF), -126.8 (d, JF_F = 10.5 Hz, IF),. LCMS miz.58069,fRk020302
C17H19F2N04S 371 ([M+]); found 372 ([M + H]+). Step 5. Synthesis of

ethyl 1-cyclopropyl-7- luoro-8-methoxy-2-(methylthio)-4-oxo-1,4-
dihydroquinoline-3-carboxylate (K). [0253] Sodium hydride (60% in
mineral oil, 142 mg, 3.54 mmol) i$@added portionwise to a solution of J
(1.25 g, 3.37 mmol) in dimethylformamide (18 mL) at room temperature.

The reaction mi:f?_ e ispeat?d 5C fogd’L (until TLC indicated the
Steph et e ghédr g{[h%%f B R8NEES 66 émperature, and quenched
by pielidiobi tifum shituratesiagide LB splatiomed tarfieronitarnddiiendé 20

bty Tl BREHE S extrasted withaillyhaestatel kA MiikodiBylamine (.1

combined organic extracts are washed with brine (4 x 50 mL), dried over

L Sechumr BuifAtesiadeh feva Sbiarel) whdé Fedddeds G EEaaR S "C
for B5nfPAJE seligwy il This Broduchis ofshificientcpurit 630k by INMRs added

spectroscopy) to use directly in the next synthetic step. 1H NMR ( r6)0 0
droptie, (CORR} Gd&%@ﬁelzﬂlﬂ%o%%%wrm?%?bﬁﬂ%%ﬁc%%g appel
tetr%l 522%%%@@ IHF).HJEI‘ Zl %ﬁ:)&f@g %%?&i@u%)%ﬁzﬁzt(se %ﬂg&gﬂd ;’R?,Warm o

.75 (m, 1H, cyclopro , -F.=2.0 Hz, ;

20 oo B, TN P SO U R T L f1h e A re
mixQuhizadidifiaamatic H-HYTRm (efch IM ddue@Csthut-bihyderchlagic a¢dd, and the
aromatic H-5). 19F{1 M 2>< . O- S CMS,¢
profh BT S TEEAON G 2R o oS e e ibrted

witBpritiea$) afldtkiyied oy lopiomaiidiacred 8sRets trAedHgtepressure. The

fvh)-4- BLATE . Tell kerbaxylateille)alleRdd once the solution i
- 5%&%(%&%%%6%?0%%%2@7%?527 mg, 2.35 mm?ois}d | Scc; }ln?)}fg :
adipsseelan PR <0 ainedition Pp<ofBrearIc ey gt ot RIGIF Fethiyiaha o 5

ylene
waGliRtse RAmldndhex rapsligaruididiads stersdoasid-Q feraadiion difat2i

with ethyl acetate (100 mL), and washed with a 5% agueous soluti n
SO T IO HAE S TS0 PR B TR0 T BT A00 =)

andeifaiemast e vaRaIatesundar wasudediprasse (E0tongiysitve oradedrodutfate.
e
dir¢30PiMie nEDHIBYHEH0 (FINMURAFEOMFEpYPEERAVE- 2B 67 Ai14%eH:). 724
AT 0B, k507
Jop = 8.0 Hz, Ji.p = 6.0 Hz, 1H, aromatic H—6§).

Siep 2. Synthesis of 2,4-difluoro-3-methoxybenzoyl chloride (H).

[0250] A mixture of 2 A-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 ¥ is prepared using the general method of Wierenga and Skulnick
(Wierenga, W.; Skulnick, H. L. 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



1.35 (t, JH-H = 7.5 Hz, 3H, CO2CH2CH3), 3.19 (s, 3H, S(O)CH3), 3.81

(Myd Ehosyelgpropyl CH), 4.00 (d, JH_F = 2.0 Hz, 3H, OCH3), s:34:{Me/020302
2H, CO2CH2CH3), 7.15 (dd, Jx-F = 10.5 Hz, Jn-H = 9.0 Hz, 1H, aromatic

H-6), 7.93 (dd, Jn-x = 9.0 Hz, JH_F = 6.0 Hz, 1H, aromatic H-5). 19F{1H}
NMR (282 MHz, CDC13): 5-122.1 (s). LCMS m/z calcd for CI7THISFNO5S
367 ([M}]); found 368 ([M+H] ). Stép 7. Synthesis of ethyl 1-cyclopropyl-7
fluoro-2-mercapto-8-methoxy-4-oxo-1, 4- dihydroquinoline-3-carboxylate
(M). [Q255]. Anhydrous spdium hydro Ifide. (Alf - -2 45
of TR BIBES 1 DR SPeR o8 5%%%%%%&%5@?@%%%’%@}%%9
Suff@ataining 660 (HYyml.68 mma))iatdled 1itie sk itey Rxitifals Siferéy 5-10

._for 15 min (unti indic Sensumerian. oBRgha d.fo
mmw‘érsrﬁi% Or%é%r%*f!'égﬁlfb%)rg% rﬁg%%g}%g%g%% E‘#l)ixtu re is%% 2 %%e%@l% auggill 'ﬁ)on

tetrabfydrobosalaolisisoldabin onnperiahie fic ARMHerPHITS T AeFadesnted to

_rzethvhacetas: (2 X100l Jhesonhined R anip@xiiasisiare washed]
with brine (4 X 75 ng dried over sodium sulfate, é&&g&}{ﬁgorate

aceteliy OSSN dBI BRRICRE BrEs e dri ASTEFOSSRIHEOR® GHE B | o pegenic
layel NSYRALE A S ysed eisactylindhemerhsynibatiomte Rte prevenfdatbwed by
_oxidative degradation. LCMS m/z cal&d for C%L HIGFNQ4S 337 gll\{le]tb ive the
bn%@fﬁ%égl({mlﬁ?‘i-ﬂ‘.{-‘f sgémﬂég agaf and evaporated under reduced pres g
cru@-gyclapropyis Zlsetd-8-msfhdbyisethi acbioisci:bigtiouihe @laipsroh e v/v
e (4). [0256] A Iutioen of ai j n ; ‘ %,r&mei i ,
R TR e e e
profletraydtoftrae (180PL§ heAdbrirtarm Bét alaratl R dlHBmind g Sdirdiict0 B

2H a&%&ﬁéﬁ}@ 73R mohds:added.in @ne Deriescie, s BYXIVES,: The Hz, 21,

reaétion mixture is stirred at room temperature for -3 h.and quenched b 157
COAaRiNFOb AR (ddlidous 3610 brsor 1 drodkiorié-A&kE (56 A Crie
(ddBregipitale that formed is,collectarbby: filiatiomawaBhed RitvatesBacd0

ried.in vacuo to %Iih\fre a white solid. This product is of

mL), and d
Cothfemopury P 158g:2 R

N Spectroscopy) to use directly in the

Stefinakpmings QUEPLIGISIE(E) N-RA(BO0 MR/ DS aB) vl 8- owr; 3-
o R IR O 5 ockiay 743 (dd, arr =
10.503328bdium x0hide 6% dromngielqib R 6. 0w (a1 Joral) is eiged porfiqrpise o
2 cz%%ﬁ‘zc%é'o%&g%yx% §g§2§gﬂﬂ§%99<§59%%§@?op§0@f@m@%dt&@m AL,
TOFTH) NMR (282 MHz, CDC13): 5-119.1 (s), LCMS nz/z calcd for
8.43 mmol), and dimethylformamide (13 mL). The resulting mixture is ailowed to warm to
room temperature with stirring overnight (18 k). Methyl iodide (525 L, 8.43 mmol) is added to
the resulting solution and stirred for an additional 4 h (until TLC indicated the complete
consumption of ¥). 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. Y NMR (300 MHz,
CDCl3): 50.80-1.01 (m, 7H), 2.52 (s, 3H, SCHS), 3.02 (m, 1H, cyclopropyl CH), 3.91 (g, Ju-u=
7.5 Hz, 2H, CO,CH,CHs), 3.97 (s, 3H, OCHj), 6.88 (ddd, Jur=10.0 Hz, Jun =90 Hz, Jur=



C14HIIFN203S 306 ([M1); found 307 ([M+H]+). EXAMPLE 5. SYNTHESIS
Ofwd M dHXk-1-PYRROLIDIN-3-YL ETHYLAMINE (5) [0257]pcT/182006/029302
1-Methyl-I-pyrrolidin-3-yl-ethylamine is prepared in accordance with the
synthetic scheme below. HO,"CNBn MsO,,NBn - , NCNBn NO /NH4J
NBn H2N G NHv 5P Step 1. Synthesis of (S)-1-benzylpyrrolidin-3 yl
znethanesulfonate (N). [0258] Méfﬁanesulfonyl chloride (15 mL, 0.19 mol)

is added to a cooled (0 C) solution of toluene (300 mL) containing (S)- |

15 iﬂegﬁ#ﬂ&%@?‘ -0l 242,90, 14900, apd tiethmamine. §30mLir0 ématic
“ mol). The

resulting mixtare is stirred at § é{fgr 15 min, and allowed to

H-6)yATte, idbOHRmM PR At MR8 NiHg. oPgh) e Adbt{the e Ut H&a
a 5% agueays:s9lytion e, sediumbicaipgnaie 250 mij:F heuaeganigM +

AR \ {2501
12%%@1’ IS washed with a 5% aqueous solution of sodium bicarbonate (2 x
HI"'250 mL), washed with water (1 x 250 rnL), dried over magnesium sulfate,

SeARGSANGRNFalRH undabsegycedipessunetogivehk85iloy/9864)as an
_—orange ail. 'H NMR (300 MHz, CDC13): 52.07 (m, IH), 2.30 (m, IH), 2.49
dlh)(fiﬁ?qfff—’[’ﬁ[‘fﬁéﬁ{’gﬁﬂ%f% :2.98 (s, 3H), 3.61 (d, J= 13.0 Hz, 1H), 3.68 (d,
J= 1@ B Hodk, 5 EBIrtR0YHY, MinSal 80 1A, 188 B - St amishAs sldedqpséwise to

o sEARHIRY P28 (Ml fanae 280 My toklke 10RO L0 AQlipheilapsie
Ane 3. yhtheses of(R)-1-benzylpyrrolidine-3-carbonitrile (O) and 2-((R%j—)1- ¢
reaiemaylpyrrolidireBAAyTroRAFL A MR BT Usd SPPA e SRS S BFE AT ot

coo%ﬁtg?é&ﬂ?&%efﬁﬁi@}*ﬂx Keaeh it ki toadif, MankaaDitukoA solttiSudo,
M. J.; Zeller,

M SR SRR, I e
corRaMBtY-deayreoHelin-and)-ethyiamine (30 HIREaFiA mixtsodioomfaingnd
u2dith pheymistuseisdiieredantthe) filtietedsecon ety atet symidled Teignced
Nhgﬁe(?i?}g E\?Il-tig, %\I/)eCi)(.45 %92 Pms, 3@, eyclopropyl CHa), 1.17 (m, 2H, cyclopropyl CHj), 1.38
(t, Jou = 7.0 Hz, 3H, CO2CH,CH), 2.62 (s, 3H, SCHs), 3.75 (m, 1H, cyclopropyl CH), 4.00 (d,
Jug = 2.0 Hz, 3H, OCHa), 4.39 (g, Jyy = 7.0 Hz, 2H, CO2CH;CHa), 7.12 (dd, Jur=11.0Hz,
Jog = 9.0 Hz, 1H, aromatic H-6), 7.95 (dd, Ja-u = 9.0 Hz, Jur = 6.0 Hz, 1H, aromatic H-5).
19%('H) NMR (282 MHz, CDCl): §-123.7 (s, 1F). LCMS m/z caled for C17HsFNO4S 351
(IM']); found 352 (M + HT.

Step 6. Synthesis of ethyl I-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 crade 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. ' NMR (300 MEHz, CDCla): §0.60 (m, 1H, cyclopropyl CHy),



as a yellow oil. This material is stored under an atmosphere of argon gas.

#0Q,MHz, CDC13): S 1.09 (s, 6H), 1.51 (m, 1H), 1.64. (¢S, 3829302
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 C7H16N2 128 ([M+]); found 129 ([M + H]+, 60%), 112
(100%). EXAMPLE 6. GENERAL®ETHOD FOR THE FINAL
AMINE-COUPLING STEP: SYNTHESIS OF 7-((R)-3-

09%@%%%@?%@@%I}gf&i%%%%%gﬁlmpyl CH,), 1.26 (m, 1H, cyclopropyl CHa),
L3METHOX VSETHIAZOLBIS H:BRIO (N GHISEONHAH 8HJop idigrclopropy! CH),
4.0?'?{(,R B%%Zb'i%'ﬁﬁ (EQ?@;}% 4.I37 (=, 2|}(1j ccizclj)ﬁfggcm), 7 15 (dd,l Jg{_fli = 10.58Hz, Jip =
-((R)-3-(2-Aminopropan-2-yl)pyrrolidin-1-yl)-9-cyclopropyl-6-fluoro-8-
O BSOS S AT Ho RO SIOHE FHBEHOR Gt F(H)
NNPrREparadrin, ATsorgARCcR NI tHecsmihetiaisaients, HeieMO B 047 MV, Fdund
N F/IJSFNS4NSr i0 AH2N O HCI 3 6 Synthesis of
36%@&?&&-aminopropan-2 yhpyrrolidin-1 yl)-9-cyclopropyl-6-flz~oro-8-
Stepn@tmtpisothiadolo[s4-bjeembliviB o4 L2181 pidiSrethydraerioride (6).

diﬁfcggﬁi#)o@zgg—@%;%%ﬁé@ e of argon, a reaction vessel is charged with 5
206.0 mg, 1.6 mmol), 3(328.6 mg, 1.0 mmol), dimﬁ:‘s?d sulfoxide (4.5
I

mL)[GSaINRrRg ey e s Gl AesandidlynartetraBmting 2dded in
onBHSHEE 1§ diadintesnaithcmicronaves (ChEM Disepvansal (3&bntg,folsd imol) at -5
..~(conventional heating may also be used-J[Si C i(_%an%ﬁjil bat!; tfor 14 h{? o of L)
CalldfE" {oe BT AR SV ApOrted 1BURAKSS eI ruLireBeP prasstre & 78" ©
anC4Re3¢0m Hgh Theailyergsiduesis Thturatadnvithteth W acetdtsl (Vodditlon of a
nd the resulting powder, is.coll cé%d centrifu aégon This,solid.is,
¢ th ethyl acetate (2 x 100 mL).
SRS ﬁgflﬁtéorﬁrgg%g\é\é i%/léoﬂ%’?f@ g?\%tﬁlg 7(—%t%flrgtee product. reeap%gat)fve k)
ThiRinBiis:p erfenin echusingrawkic] RablbRre @18 1501%),3016! mwer Bédnm sulfate,
an %lfumna%év 2 076/8% :!';éi Oarel:()ix%-rcliu rse%s%gg /tgz%?)eoczmczﬁzl\i%e/%)%% XM%—MS).
2CK PTo 50 X 20 mm b/an cofurhn with artisocratic elution of 0.37°min at
ThoEBikiR0 ICHEDN wdnthiting S EYs IR fibwetPynhits S:0dHindeegdation.
meﬁémﬁd{gmﬁx%?s@s&%[K@gf,q%qm@@b@x[mor@ﬁ*ﬁmn linear gradient
from 25:75 to 5:95 at a flow rate of 30.0 .
Synthesis of 9-cyclopropyl-7-fluoro-8-methoxyisothiazolof5,4-b] quinoline-3,4(2H, 9H)-dione
“).

[02567 A sohution 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 (295% by 'H NMR spectroscopy) to use directly in the final amine-
coupling step. "H NMR (300 MHz, DMSO-ds): §1.11 (m, 2H, cyclopropyl CHy), 1.26 (m, 2H,
cyclopropyl CHy), 3.92 (m, 1H, cyclopropyl CH), 4.00 (d, Ji.r = 1.5 Hz, 3H, OCHs), 7.43 (dd,

Jur=10.5 Hz, Jyg = 9.0 Hz 1H, aromatic H-6), 8.06 (dd, Jgu =90 Hz, Jyr=6.0Hz 1H,



mL/min with UV detection at 254. The crude material is loaded as a
soltioneantaining acetic acid (-2 mL), methanol (-I mL), and wWatekdshos 020302
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 soffdl. Purity by HPLC: ?99%; tR = 10.08

m|n 1H NMR (300 MHz, TFA-d): S 1.28 (m, 2H), 1.53 (m, 2H), 1.66 (s,

(5381, (m,
Bieas Fﬁ‘@ﬁ&’?ﬁﬁ%@%ﬁ%ﬁ?@f@&}ﬁ Bl bded 2f
lsimfsw)z&yogﬁ@f{ W} oAz ((MARYY513.5, 13.9, 25.0, 25.1, 29.1, 39.7,
49.6, 59.4 (br, W1r2 ~ 14 Hz), 598 (br, W j/2 ~ 14 Hz), 60.0, 66.8, 106.0,
112.1gd JGF = 23.0 1375 rm, W J/2 ~ 24 Hz). f84 144.8 (br,
EXp\VEY5 %‘6"%51%8131\4)53‘3% LF %%1%31‘%99? TE M5 (br, W1/2
~9 [IGIZ:)”J]_SM&hmlz-p@Iecidﬁr CRLHRGENAOR SréB2e([-uh: dolanet 438 (M +
. yrEmiiA X cgfor C211-125FN403S' 1.5HC1.1.5H20: C, 49.05: H, 5.78:
i8 ‘8‘? 4. Found: C, 49.30: H, 5.60: N, 10.83: Cl, 10.00.

ar

O

EXAMPLE 7. SYNTHESIS OF

7-((R)-3-(2-AMM\£TRDPANQ Y uRYRROEDIN-3Y yo-¢ Y GEOPROPY
L- 8-METHOXYI HIAZOLO[5,4- B]Q OLINE-3,4(2H,9H)-DIONE
HYDROCHLORIDE (7) [0263] o

7-((R)-3-(2-Aminopropan-2- yl)pyrrol|d|n-l-yl)-9-cyc|opropyl-§‘:‘
methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione hydrochloride (7) is
prepared via the procedure outlined;ab in Examp f gsing 4 as
starting material. Purity by HPLGy,¢_99% 'HNW@ M DMSO-d6):
50.92 (m, 2H), 1.34 (m, 2H), 1.33 (s, 6H);, 1.84 (m, 1H), 2.0%(m, 1H),
2.55 (m, 1H), 3.44 (m, 2H), 3.49 (s, 3H), 3.55 (m, 2H), 3.78 (m, 1H), 6.86
Stdel 1. FrrOnlkisl af BH) - HeB 16 rds B3 bty k& boamalgvealcd for

C21 M+]); f (IM+£H]),.Ww0O.2007/014308 .. .
P CTIOSO0EI RS T B Nt S AP o7 St s Ghgfation
of Yo(ﬁﬁl)efs}(m -aijinopropant2\bipyrdhdirelidyh) Bet (Adpeopyh Grol) and tnethylamine
(86'”%0(555)}h|860l91[e ‘resui uglr}g%;!(rt]uere?’x‘sél(tzrre}z? al_{)()d@ S Ifyql%cgllg%%%\@l to warm to

room temperature with stirring for 2h. The mixture is quenched with a 5% agueous solution of
sodium bicarbonate (250 mL). The organic layer is washed with a 5% aqueous sojution 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): 82.07 (m, 1H), 2.30 (m, 1H), 2.49 (m, 1H), 2.75-2.90 (m, 3H), 2.98
(s, 3H), 3.61 (d, J= 13,0 Hz, 1H), 3.68 (d, J= 13.0 Hz, 1H), 5.18 (m, 1H), 7.15-7.30 (m, SH).
LCMS m/z caled for CyaHpaNOsS 255 (IM™); found 256 ([M + HJ", 100%), 160 (40%).
Steps 2 and 3. Syntheses of (R)-1-benzylpyrrolidine-3-carbonitrile (O) and 2-((R)-1-
benzylpyrrolidin-3-ylipropan-2-amine (P).

[0259] The syntheses of O and P are described previously by Fedij et al. (Fedij, V
Lenoir, E. A,, II; Suto, M. J.; Zeller, J. R.; Wemple, J. Tetrahedron: Asymmetry 1994, 5, 1131~
1134).



[0264] 7-((R)-3-(2-Aminopropan-2-y1)pyrrolidin-1-yl)-9-cyclopropy!-6-

ﬂL{Q{pﬁﬁ&)ﬁaﬁg&lo[S 4-b]quinoline-3,4(2H,9H)-dione hydrochIor|q,%JI§L,82006/029302
prepared via the procedure outlined above in Example 6 for 6 using 2 as

starting material. Purity by HPLC: >-98%. 1H NMR (300 MHz,
DMSO-d6)/acetic acid-d4 (-10:1 v/v)): 81.15 (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, JH-F= 7.5 Hz, 1H), 7.60 (d JH F=14.0 Hz, 1H) 19F{'H} (282 MHz,

DMSO-d6)/acetic acid- d4 12 CMS m/z calcd for
Sterch SYAPSERAC oﬁ@ ””0 %J?Mf iaiﬁ’} "F 11 NHH2N HCI 8
ﬁymﬂzes]sk?ah&ﬁ(ﬂ):&tezamf mpncﬁ)am% ym@dmnmyg@g?bwﬁgéb -and
u laz a e
([%% )l‘ &?%mlé%pgr)s :r)lgn h% %r%%?g% %Qg%ycloﬁ%pyl 6-6}:]:l
mlﬂllr@ ns:&mmamm H @]mmmé?@@ RO FRERER AT SCRIb AL 70

as a%fé?l@)? Qﬁedﬂﬂ?ﬁﬂ%nﬁf%cﬁgfé@uﬁa@ %%ﬁ@%ﬂ@o@@ﬁi@é@ﬁ mm(ﬁgﬂﬂ\ﬂ{z,
as starting material. Purity by HPLC: ?98%. 'H NMR (300

CDOMSD-08{abHiic! Adif E@awmﬁ 301148 i) £96 Q?PP”SPF)PT%J 85
Hz ($H§|2‘)69]{«§§2 fm11052.92 {8 HA)HP. 4841, D), 3Vt JEH).G14, (mB.5 Hz,

S R R A

for C19H22FN502S 403 ([M}]); found 404 ([M + H]). WO 2007/014308
ExXROTHO SCO06/B20BUR0P 40D TIEFMNH AMIVEAGQUINIES IR | Tges!s OF 7-((R)-3-

- RhesiRf3-(Rpvielidin Byheyeleprapamingd-s-
METHOXYISOTHIAZOLO[5,4-BIQUINOLINE-3,4(2H,9H)-DIONE HYDROCHLORIDE
[0261] 7 —((R)—3~(2mAminopropan«2uyl)pyrrolidin~1—y1)~9—cyclopropy1-6—ﬂuor0-8-
methoxyisothiazolof5,4-b]quinoline-3,4(2H,9H)-dione hydrochloride is prepared in accordance
with the synthetic scheme below.
9 o

9 o
F 5 F
I N | NH
F N S A \/L_O N S |
HN 0 A HC

SN

Synthesis of 7-((R)-3-(2-aminopropan-2-ylpyrrolidin-1 Yl)-9-cyelopropyl-6-fluoro-8-
methoxyisothiazolof 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 1L, 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 54m column



[0266] 1-((R)-Pyrrolidin-3-yl)cyclopropanamine (10) is prepared using the

methaghofggaki et al. (Inagaki, H.; Miyauchi, S.; Miyauchi, R Nwic2006/020302
Kawato, H. C.; Ohki, H.; Matsuhashi, N.; Kawakami, K.; Takahashi, H.;

Takemura, M. J. Med. Chem. 2003, 46, 1005-1015). /~NH -G H2N 10
Synthesis of 7-((R)-3-(1-aminocyclopropyl)pyrrolidin-I
yl)-9-cyclopropyl-6f&soro-8- 72
methoxyisothiazolo[5,4-bJquinoline-3,4(2H,9H)-dione hydrochloride (11).

Pack Pro 30 x 20 mm 5m column with tic eluti £0.37 min at
« f(' E&@-%Wﬁmﬁ%oci}% opropyl)pyrrolié?n-1-y|~3‘119-g3r}cllsgﬁ%bcyT-%-ﬁagro-S- :

95:fBtRbKiLSienieins; 4-blehdRpkes i bredH i mHe Ry sedisnidd ir) fem

95:Brepares Wiadhes pyacesiuraontlined-abovedmbxample 6 Far Hiising:d 6r38.0
starting material. Purity %/_‘HPLC: > 98%. 1H NMR (300 MHz, CD30D):

P o e

acid 60 fﬂ,ﬁiféﬁﬁx&I (eTA ;;{amz)gi %@ﬂ% h{)L}IBD. S‘Yle(pm,rﬂizelc),pi’oﬁgc:(dis iBmledt 45416 TFA
Z, . ;- e

ol R IS S MU AR S0 RS e

hydsRRGoHE (L2 Syrthasinasly flRsd tvavipwelers Srspynpyirsianseted twice

0 %%%%£¥ﬁ£W§8M'WM@%%9&[5,zér@éqlk{mo‘i@ Rrud(Bdd Mz, TFA-d): 5

one hydrochloride (12). [0268]
128 ERyEL(1 r&ﬂh&é&)cio?ﬁ&b%‘?éy?rﬁi&%-i*-?r)ze‘i?:%kold?‘bp%ﬁ%(m 1H), 3.97 (s, 3H),
4.Uilﬁltb9>6ﬁfji§mfjl,iﬁaql%,5ﬂ=b]ﬂ@'HQJm,—&&fﬁﬁbﬁH?IC{F@I}e(iwmaIQﬁﬂedﬁiﬂHs&o
prepared via the WO 2007/014308 PCT/US2006/02930 ocedyre
ol AT A8 100 G0 4 At 1o Lty Taehales = 14
Hmiwﬂ;yH(f)bx wﬁg%ﬂ%%omw RGI0Q MHiZd CD3ADBY BROBI(S, (BHY, W18~ 24
m,,2H), 1 11 ), 2.65 ,3.32 ( 47 (S
ORI NS L TSR E TR L
Hz). LCMS m/z caled for CyiHzsFN,O5S 432 (IM]); found 433 ({M + H]). Anal. Caled for
Co HosFN4O5S-1,5HCE1.5H,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-Y1,)-9-CYCLOPROPYL~
8-METHOXYISOTHIAZOLO!S,4-B]QUINOLINE-3,4(2,9H)-DIONE HY DROCHLORIDE (7)

[0263] 7-((R)-3-(2-Aminopropan-2-yDpyrrolidin-1-y1)-9-cyclopropyl-8-
methoxyisothiazolo[5,4-b]quninoline-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:
>09%. 'HNMR (300 MHz, DMSO-dq): 60.92 (m, 2F), 134 (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, 15D), 6.86 (d,
J=9.0 Hz, 1H), 7.82 (4, /= 9.0 Hz, 1H). LCMS m/z calcd for Ca;HygN;05S 414 (IM']); found
415 ([M +H].



Hz, 1H), 7.91 (d, JH-H = 9.0 Hz, 1H). LCMS rn/z calcd for C21H24N403S
432o(Evhe fowpd 413 (M + H]+). 0o (NH NN'S H2N /O /jam Bi&idaos/020302
Synthesis of9-cyclopropyl-6fuoro-7-(octahydropyrrolo[3,4-bJpyridin-6

yl)-8- rnethoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione hydrochloride
(13). [0269]

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) is
prepared V|a the procedure outllned abovq)ln E ample 6 for 6 using

starting material. Purity by HPLC: > i 1 I NMR (300 MHz,
DMSO-d6): 91.13 (m, 2H,cycloprap "B
CH2), 1.78 (m, 4H), 2.544H, 1 89(m, ALH), M7 (m, 1H), 3.56 (s, 3H,
OCHB3), 3.61-4.19 (m, 6H), 7.56 (d, (JH-F=-13.5 Hz, IH, aromatic).
19F{'H} NMR (282 MHz, DMSO-d6): 5-12573 (s). LCMS m#z calcd for

Sy eI SFIRAGRE- BT TR U AT iR 1% PR TRIH VN h'S H

ﬂud%ot?tgz 3 35N tARISine-3,4(2H, 9H) -dione hydrochlomde (8).

of9-c Iopr I-6fuQro-7- octah
yI)|§8 gzo@é éf(gbﬁ‘cﬁ?}ﬁ] 1A 5ER] %%8 lﬂng)g cngdle (14). [0270]
ﬂu&oﬁyﬁimpﬁ&mw%}wmﬂe@étaﬁmgmeB@[@rmﬁ}pmﬁpwm dothithgglspsdure

0ol 3 AP RIGPRPOYiBcE, 1
°“t16’%8%]gb e o mepg2 %@vg ?ﬁ%%%%%%%%%%c?%@zg 06/029302 76
NMERXE DM ERESOsitabjaetindcibrhrtrdQiaiy By dilalsiém, 2H), 1.30 (s, 6H), 1.33 (m,

m&fi‘%)zr%}ﬁ %ga WQME%I(&% cRlpuiiding-as, ﬁtﬁﬁlﬁﬁmgf@sg Rurity by, 110,
Y Ig 300 MHz, CD30D); (51.22 ( J—|
7.60 (d, Jup= 14.0 Hz, 1H) F{'H} (282 MHz, DMSO- d@)/acetlc acid-dy (~10:1 v/¥)): 5-

131.8 (s). LCMS mi/z calod for CapHzaFN40,S 402 (IM']); found 403 ((M +HJ").

Synthesis of 7-{(R)-3-(2-aminopropan-2-yl)pyrrolidin-1 yl)-9-cyclopropyl-6-
Sfluoroisothiazolof5,4-b] [ 1,8 naphthyridine-3,4(2H,9H)-dione hydrochloride (9).

[0265] 7-((R)-3-(2-Aminopropan-2-ylpyrrolidin-1-yl)-9-cyclopropyl-6-
fluoroisothiazolo[ 5,4-b][ 1,8 naphthyridine-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:
>08%. 'H NMR (300 MHz, DMSO-ds)/acetic acid-ds (~10:1 v/v)): §1.11 (m, 2H), 1.20 (m,
OH), 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, Jur= 13.0 Hz, 1H). YE('HY (282 MHz, DMSO-dg)/acetic acid-ds
(~10:1 v/v)): 6-139.8 (). LCMS mi/z caled for CigHFN50,S 403 (IM'D); found 404 (M +

HTH.



cyclopropyl CH2), 1.81 (m, 4H), 2.89 (m, 3H), 3.20 (m, 1H), 3.63 (m, 2H),

3@% @%7?5@&0@75 (br, 1H, aromatic H-8),744 (d, JH-F = 14'%/‘1'“006/929302

aromatic H-6). 19F{'H} NMR (282 MHz, CD30D): 5-132.2 (s). LCMS nz/z

calcd for C20H21FN402S 400 ([M]); found 401 ([M + H]). OO F NH

HN~N L S N HCI 14 Synthesis

of9-cyclopropyl-6fluoro-7-(octahydfopyrrolo[3,4-b]pyridin-6

yl)isothiazolo[5,4- b][1,8]naphthyridine-3,4(2H,9H)-dione hydrochloride

(15). [0271] o

9-Cyclopropyl-6-fluoro-7-(octahydig

4- b][1,8]naphthyridine-3 4(2H 9H) d|

via the procedure outlined Example 6 $or 6 using 1 and

commercially available (ra)-ci tahydro rrolBf8,4- b]pyridine as

starting materials. Purity by HPLC: > 98% .~ NMR (300 MHz,

DMSO-d6): (selected data) 37.58 (br aromgatlc) 19F{'H} NMR (282 MHz,

DMSO- d; 5-140.5 ( LCMS zn/z calcd for C19H20FN502S 401 ([M}));

Synteiaoldd Gop: ”i%d ‘é’# EYCLORIEPHAZTFRE @ N SrHCI 15 Synthesis

of9{opeiapras)- Byﬂﬁﬁdﬁ@-@@ﬁaﬁﬁfﬁ@anemhymopymmgq&d%ﬁwhd megrod of

el e e S gOI0 S I ner? 428 O one G, 621,

as, 7a octa ydropyrrolo[3,4-b] rldln 6-y1)-8
N; Kwe&h@mmé’@lﬁid@bkﬁ& ﬁbﬁhﬁﬁ@#ﬁeﬁ@ 4(MadHpet éy

IS prepared via the procedure ou d above in Example 6 for 6 usmg 3
and (4aS,7aS)-octahydro-IH-pyrrol ridine as starting materials.
MW 430.496. WO 2007/014308F¢=ﬁT/U 2006/029302 7700

10

Synthesis of 7-((R)-3-(1-aminocyclopropyl)pyrrolidin-1-yl)-9-cyclopropyl-6-fluoro-é-
methoxyisothiazolof5,4-b] quinoline-3,4(2H, 9H)-dione hydrochloride (11).

[0267] 7-((R)-3-(1-Aminocyclopropyl)pyrrolidin-1 -yD-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:
298%. ‘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, 11, 3.60 (s, 3H), 3.62 (m, 2H), 3.74 (m, 1H), 3.87 (m, 2H), 7.69 (d, Jur = 14.0 Hz,
H). “F{'H} NMR (282 MHz, CD;OD): §-126.2. LCMS mi/z caled for Co1HasFN4O3S 430
(IM™1); found 431 (M +H]").
o o

F
I NH

HN N

11
Synthesis of 7-((R)-3-(1-aminocyclopropyl)pyrrolidin-1-yl)-9-cyclopropyl-8-

methoxyisothiazolo[5,4-b] quinoline-3,4(2H 9H)-dione hydrochloride (12). :
[0268] 7-((R)-3-(1-AminocyclopropyDpyrrolidin-1-y})-9-cyclopropyl-8-
methoxyisothiazolo{5,4-blquinoline-3,4(2H,9H)-dione hydrochloride (12) is prepared via the



FNH HN .N HCI 110 16 EXAMPLE 8. ADDITIONAL

IRIs9JHIAZRLO[5,4-B]QUrNOLINE-3,4-DIONES AND RELATER v91006/020302
COMPOUNDS Additional compounds of Formula | and Il prepared by the

methods exemplified in Examples Ito 7 are disclosed in TABLE 1l WO

2007/014308 PCT/US2006/029302 EOOMCOCOMM R22Sr2 Or

WCpp.-OBNCOC77a'0VaoOCV cl~ CNLU=(USNNO Oi'_

i.) SONLIJ_ (pNOd'N(6pd'N(1'E(DV'N(ONO<t'NreQmMO
g S AR e B £ Big DG AR BIRARRD Moy by
HPIE: BV O EVMNRIR)(DOMKZ CPZOD):250.93 (m, 6H), 1.18 (m, 2H), 1.69 (m, 1H), 2.10
(m, 1ED), 2.65 (m, 1H), 3.32 (m, 1H), 3.47 (s, 3H), 3.60 (m, 3H), 3.80 (m, 1H), 6.91 (d, Juu =90
Hz, 1H), 7.91 (d, Juz = 9.0 Hz, 1H). LCMS m/z caled for CaiHadNeOsS 412 (IM']); found 413
(IM + HTH.

QO o

NH

I
HoN 6 A HCl
12

Synthesis of 9-cyclopropyl-6-fluoro-7-(octakydropyrrolo[3,4-b] pyridin-6-yi)-8-
methoxyisothiazolo[5,4-b] quinoline-3,4(2H,9H)-dione hydrochloride (13).

[0269] 9-Cyclopropyl-6-fluoro-7-(octahydropyrrolo[3,4-b]pyridin-6-y1)-8-
methoxyisothiazolof5,4-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-blpyridine as starting material. Purity by HPLC: 298%. Y NMR (300
MHz, DMSO-ds): 61.13 (m, 2H, cyclopropyl CHy), 1.16 (m, 2H, cyclopropyl CHz), 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,
(= 13.5 Hz, 1H, aromatic). F{'H} NMR (282 MHz, DMSO-dg): 6-125.3 (s)-

LCMS miz caled for Ca HapsFN4O3S 430 (IM']); found 431 (M +H]).
O g
F
NH

L,
N N7 S
HN HCl
(L
13

Synthesis of 9-cyclopropyl-6-fluoro-7-(octahydropyrrolo[3,4-b] pyridin-6-yl)isothiazolof5,4-
blquinoline-3,4(2H,9H)-dione hydrochloride (14).

[0270] 9-Cyclopropyl—6-ﬁuoro-7—(octahydrop}q'role{3,4—b]pyridin—6—yi)isothiazolo[5,4—
blquinoline-3,4(2H,9H)-dione hydrochloride (14) is prepared via the procedure outlined above in



OWNONOZ-<02Z<0zZGIOZ-GiOZ~1 00LL~~LLLL~~LLO
Qws aee /N Noz H WO 2007/014308 PCT/1JS2006/029302 CpLtdih6029302
EQi60 mc'uO(6sC6'u0tiao=sZ-!Zoo0o~Nrr~Emoo>N~~ro v >.0
~Emio2odrocc.n27mcm o~=~0nicc' COm~>m'!~o'pro com~oN
eE?rom?0a-130chio000_NoomxEi,aO QQ'COO'O.N
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Exa'ﬁlm @)%z xLQing 2 and commercially available (rac)-cis-octahydropyrrolo[3,4-b]pyridine as
starting materials. Purity by HPLC: 298%. "H NMR (300 MHz, CD;0D): §1.22 (m, 4H,
cyclopropyl CHa), 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, Sy = 14.0Hz, 1H, aromatic H-6). F{'H} NMR (282 MHz,
CD;0D): §—132.2 (). LCMS miz caled for CagHa FN4O2S 400 ((M™]); found 401 (IM + HI".

Synthesis of 9-cyclopropyl-6-fluoro-7-(octahydropyrrolof3,4-bpyridin-6-yl)isothiazolo[5,4-
b][1,8]naphthyridine-3,4(2H,9H)-dione hyé’rochloride (15).

[0271] 9-Cyclopropyl-6-fluore-7-(octahydropyrrolo[3,4-blpyridin-6-yDisothiazolo[5,4-
b1[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)$7.58 (br, aromatic), "F{'H} NMR (282 MHz, DMSO-ds): 5—-140.5 (br).

LCMS m/z caled for CioHz0FNs0,8 401 (IM']); found 402 (M + HT).

O o
F =
[ ] NH
N7 SN NS
eShP S
15

Synthesis of 9-cyclopropyl-6-fluore-7-({4as, 7aS)-octahydropyrrolof3,4-b] pyridin-6-y1)-8-
methoxyisothiazolo[5,4-b] quinoline-3,4(2H, 9H)-dione (16).

[0272] 9-Cyclopropyl-6-fluoro-7-((4aS, 7aS)-octahydropyrrolo[3,4-bpyridin-6-y1)-8-
methoxyisothiazolof5,4-bjquinoline-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-
blpyridine as starting materials. MW 430.496.
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EXAMPLE 8.  ADDITIONAL 9H-ISOTEIAZOLO[ 5,4-B]QUINOLINE-3,4-DIONES AND RELATED
COMPOUNDS

Additional compounds of Formula I and I prepared by the methods exemplified in
Examples I to 7 are disclosed in TABLE II
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um o-r, WO 2007/014308 PCT/US2006/029302 109 EXAMPLE 9.
ANTIW%F%@%A&@CTIVITY OF COMPOUNDS [0273] The antlmlclggl;g %200(/029302
activity of the compounds of the invention maybe evaluated by a numtg

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-egtt-antibacteriat-activity isdetermined by broth microdilution using
condlt§ns recom @ﬂgd’zby the NCCLS (see National Committee for

Clini d%l_aboratorym%@ndards 2001. |Performance standards for

antimi€fobial susceotlbllltv testing..1lt!| informational supplement. Vol. 21,

no. 1, MLOQ-511- Nationak @omrmtgtee for Clinical Laboratory Standards,
Wayne, %Tést E@T@mqﬁﬁlé &8 dissolved in DMSO and diluted 1:50 in
Muell %mwmgq@(@e@ﬁm®son) to produce a 256 ggiml stock
solutip#. Rl%ﬁé&@@ﬁﬁf@ﬁt‘él‘?p% the compound solution is serially
two-fold %gx@d:‘ 3] Mﬁ@lérﬁﬂﬁ@ﬂ lEbEpth. After the compounds are

diluted, 4 §Iﬁcﬂﬁt@?ta?&t§§@®aﬂsm (-1 x 106 cfu/mL) is added to

each well of the micratiter plate. The final test concentrations ranges from
0.125-128 gg/mL ﬁnogyl@ed plates are incubated in ambient air at 37C

for 1 %24 hour§ ﬂ‘-ﬁe;a‘rg ms sel@cted for testing included laboratory
strain aureus%%T@E@QﬁB and E.{coli ATCC 25922 (strains

purch ‘e Collection, Manassas, VA), S.
aurequR700699, andl Paeruginosa 27853. The minimum inhibitory
concegmiration (MIC) is @etermined as the lowest concentration of

compbund that inhibited visible growth of the test organism. Compounds
17-46, A9, and 52-113 ®ere tested inrlhis assay for anti-microbial activity
against-S.-Aureus..Compounds17-42, 44-46, 49, 52-83, 85-103, and
105-1113 exhibited, M,Iﬁ: vﬁl@es of 1 microgram/ ml or less against S.
Aureus. Certain 015 gse ec@mounds exhibited an MIC value of 0.1

)

microgram/ ml or ?gsza 3Bt S. Aurelis, and certain of these compounds

O

also e>§1|b|ted an@\@%u~ % @f 0.01 microgram/ ml against S. Aureus
when t&sted in thig 8554 %g"’

2Se> s

E=f 28

108

Structure

115

No.




Compounds 17, 20, 22, 38-46, 49, and 52-113 were tested in this assay

f t& (1, _r%%ial activity against Methicillin Resistant S. Aurell;é
07/01: T/US2006/029302
gg’r%%oﬂ% §42, 52-57, 59, 63, 66-67, 70-71, 73-77, 87- 89, 92-95, 100,

102-103, 107-108, and 111-112 exhibited MIC values of 1 microgram/ ml

or less WO 2007/014308 PCT/US2006/029302 110 against Methicillin

Resistant S. Aureus. Compound$@®7-22,26-46,49, 52-58, 63, 67-68,

70-90, 93-95, and 100-106 were also tested in this assay for

anti-microbial activity against E. col. Compounds 17-22, 26-42, 44-46, 49,
EXAsIse). 6 BYIEOBH: 66 TO3TY S  {OAYS Hhd 105-106 exhibited MIC

valpes 9f thensiegeanbittovilpss dgainspEndobf EXANPLE 10y BEEluated by

VIABILITY. STAININ IT LAM : §h59t t ' &Q@ﬁ
a eﬁ’lg%%tlh a ’éﬁ%lgf%%s\/%?\% ogé%%'r?gt\l gﬁbﬁrléggzgﬁnd E.%%Igi‘gfgéggggifi_c,to K
assdyadibiiaboelistcompolin gy drostrensratifortelicompimR s ratreddn Lyl

gmw{g@gbg&m%;h{%m] Optimal cell density is first determined by plating
cells in a 96-well plate standard sterile tissue culture plates in 100 |

media, 10%FBS at six cell densities from 500 cells/ well to 15,000 cells/
MpelhAsaiifoee nmiteontainingiomt) redia is used as a control. Cells are

inc 7 oC ina 5%.CO2.incubat % & sin
oL T e i R A el Bt d Al uine

condilted rCetnardinnubaiid G o riiensoh Copitierfop SISHH dTRLHI a

staVASIN b RIRS LBR0S SAARILEX AR RRAMUN eSS IRy Atsting, BITd 24

ours after the addition of Alamar Blue, The cell number vs. change. i
R G PRSI 1) (B LD ) ) PR e Fon B

LabRaepinaldensibyvanies. Dbiween ER0E5/00saoHs/ndIMEPendiHyeh 50 in
the specific cell type. The optimal density is sejecte 4 06-w

N LT AT T R T Mo A st QM. o o o6 vl

nifsteiminatina eh@ompsuintot yctoxibityo it dtend wrMprHadlataphkgh-
cell density in.a standard stefile 4 g &, and is added

A SOBRAS & TS £ 0T RTe S B MRl RR St e

fo enddieisof rmmiediFhdate|Ste EnebisHadTE GIAtREEEIHITR PBS-4AHHe/mL.

replaced with fresh medi ] BRAYREN FHORMSR: sclected
Inoﬁk{f %‘%ﬁq fiours a tgr%%dﬁgﬁ%%?ogg&%fgﬁt@nedia IS removed%&g%d Sfrs1 o

forcedtinyashuedideimesains PR R Hadn foftlining a8 (Sains

pudmeefAlamarnBiig dcthenaddedi Rlatesaradnvuhated AROBGRAOGDI, and
oC in a 5% C02 incubator a,nd,{)ead in a Victor V .rec?ger .54(f1 om
Pa%fg?ﬁgﬁl’@% ﬁ\"ﬁxp g?mggmmhl tory concentration is deterniined ag 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. dureus. Compounds 17-42, 44-46, 49, 52-83, 85-103, and 105-113 exhibited MIC
values of 1 microgram/ m) 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 vahue of 0.01 micrograny/ 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, 70-71,73-77, 81~
89, 92-95, 100, 102-103, 107-108, and 111-112 exhibited MIC values of 1 microgram/ ml or less



[0278] Compounds are diluted to 20 micromolar in 1% DMSO and media

a%s&r&(ﬁﬂgﬁsin duplicate to obtain single concentration cytotgxici ]
Eight concentration points from WO 2007/014308 F>c:T/U52o09%5%;01%'%s))é:sz%@izgﬂ‘s2)3“2

111 0.78 micromolar to 100 micromolar, run in duplicate, are used to
determine cyctotoxicity CC50 values. Cells with 1%DMSO and media are
used as a negative control, comgddinds having a known CC50 against a
particular cell type are used as positive controls. [0279] The change in

fluorescence vs. concentration of test ¢ ng is, plott termi
agaipie NegtBIBNIR B e Loth n@W&B%ggr%e%n“é%%Ssgnt%ﬁ%%s%%%mglg 0
03-Padinuidensisiessand pesifiuettninoly tormpoundstiol wiyiteHayiped. coli

screened are presepted inTable 10281 Gerainsc J ' 0
Corﬂ?‘g%a?n%gsze’%) %(% %’ g)_(hi |tg9cgg§8 \’/éldeé gyéate??h%rﬁ%%@g%ﬁg@ei%h
exhftRENIT Vies 1§ el oksom/othesr leest lgAyess Fha¢aybe used include but

are not limited to Balb/3TC, CEM-SS, HelLa, Hep2, HepG2, HT-29,

MRC-5, SK-N-SH, U-87 MG, 293T, and Huh-7. More preferred are
E%ﬁé@rr@%ﬁ%@@%‘\%ﬁ%@%ﬁ% UM. Most preferred are

compoi)ds MithaikGaRial de greateiithaffct Ofbsivked ABIE N @ethd md E. coli

_ Me,(tiia Plating Density Positive Control | A2 Nutrient
18 SRARHGE (BT eglggf,sg%oxggﬁsﬂ W(el% er é?%é? r%qc%g)%%ﬁf%]rﬁg%er ovNary) Fhuman
cell#§e865-054) containing 10% FBS, 4.3 - 6.5 M 1% Pen Strep, 1.5 g/L

30%&%@%&9&%@&&%%@ BRI H0%FBE iaad RS4B ldbapndard
stez (laryngea Mlnlmle_i[E Esslentlal_l\{led&Jm -Al haC{ZJ1 0 CeIISs well o/ well o

rigifetisdine e elsy=n AR BIFEPNEARIN TS H ERB 1065 T M
15,60MERININGL0% B Ged YePemiGiiag, odlpryitiSedieieBicarsonateells are
inm%%:gé_ Ia‘t%’i% n:? aLﬁ}o'\é%:z incubator for 24 hours. 10% culture volume (10ul) of Alamar
Blue (Biosource, DAL1100, 100mL) is then added. Cells are incubated at 37 oC ina 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 2 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 replacéd 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 IX 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.

10278] 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



1. A compound of Formula AR50 RsNH R7 N S .-O R9 Formula A or a
tagpmenriformula of Formula B Rs O- R3 7R7) Y)\ N N Sp/& B 061029302
Formula B or a pharmaceutically acceptable salt of Formula A or Formula
B, wherein R3 is hydrogen, CI-C6alkyl, or C2-C6alkanoyl; R5 is
hydrogen, hydroxy, amino, Ci-C2alkyl, CI-C2alkoxy, mono- or
di-(Ci-C4alkyl)amino, or mono- oHdi-Ci-C4alkylhydrazinyl; R6 is
hydrogen, halogen, or amino; R7 is a nitrogen-linked heterocycloalkyi
0.79HLRWAIGH TRsAde-S IRG M embsksad)chiding 8.dbicahimagdiionatyingso
heteroatoms independent fi:\hosen fgom N, O,i_.and S, qr R7 is a1 o
valfirGgehYitked Wé‘i&ﬁéﬁ‘é ifeestibstititecEvith a5 or 82 embered =
knohetSrodErykgreupdnavingetibhchetersdtomssitidepetrdéntly chosen from N,
0, 389, ﬂ'{esc‘};‘xliﬁé@%%Wé&@eﬂoé“‘%ﬁ%r&%ﬁmwbg{éw&%{m hashdo:s

ring members, including | or 2 ring heteroatoms independently chosen
deigrpppenb o vERIISIRT {4 TRREYEh-linked heterocycloalkyl or

heterpayclaalike ayddgr el aehopfindiiphadiasidntéii8s, rngpménberstol

includi 1, additional ring heterqa independently chosen from
Cow,ob?gasndr %W(%Sgr%}z g}e Spsaclr}3 %’f_eét aé?c%féﬁ%%‘@s%ﬁn@%ﬁ?# a 3- to 8-membered

cycl8ahty(Csrietarasyeisaliegiosedinfrsadcs! SphebilEtafdnre geater than
10 m&r@@%mh linkedrénmemiaesadbeteiony ahealkyligraup it hapbuatitiona but

ring. heteroat jnd chgse : , ridc 3
e PN b CIEe BHge pICAP 1ot 20 Vi S SRR v
MG, 293T, and Huk-7. More preferred are compounds with a CC50 value greater than 50 uM.

Most preferred are compounds with a CC50 value greater than 100 uM.

TABLE 11
Cell Line Media Plating Density | Positive Control

CHO (Chinese 1. F-12 Nutrient Mixture (Gibco 7,000 cells/well Terfenadine CCsp=
hamster ovary) #11765-054) containing 10% FBS, 43-6.5uM

1% Pen Strep, 1.5 g/L Sodium

Bicarbonate

2. McCoy’s 5a medium, 10% FBS

and P8/GIn
Hep 2 (laryngeal Minimum Essential Medium — Alpha | 7,000 celis/well Terfenadine CCsp=
carcinoma) Medivm (Gibeo # 12571-063) 3-5 puM

containing 10% FBS, 1% Pen Strep,

1.5 g/L. Sodium Bicarbonate




113 each of which R7 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, Cl-C4alkyl,
Cl-C4alkoxy, CI-C2haloalkyl, and CI-C2haloalkoxy, (b) is oxo, amino
cyano, hydroxyC1-C4alkyl, anunoC1-C4allcyl, CI-C6alkylthio, MCsLLP
C2-C6alkanoyl, (mono- or di-Cl-C4alkyl)aminoCo-C4alkyl,
(C3-C7cycloalkyl)Co-C4alkyl, (C3- é*?%ycloalkyI)aminoCo-C4aIkyI,
(C3-C7cycloalkyl)(CI-C4alkyl)aminoCo-C4alkyl, '
(hetergayglaalkyl)Co-C4alkyl, or (aryl)CO-C4alkyl, where each of (b) other
than oxo and cyano is substituted with O to 2 substituents independently
chosén from AR diBRamino, cyano, nitro, oxo, -COOH,
-CONH2, CI-C4alkyl, C2-C4allegnys; C2-C4alkynyl, CI-C4alkoxy, mono-
and di-(Cl-C4alkyl)amino, #;1- €2hakaalky/l, and CI-C2haloalkoxy; R9 is
CI-C4alkyl, cyclopropyl, or ph ] hich is substituted with O to 3
substituents independentlychenqﬁromsnalogen, hydroxy, amino,
Cl-C2alkyl, C1-C2alkoxy, mone? an8i-(CIl-C2)alkylamino,
Cl-C2haloalkyl, and CI-C2haloalkoxy. 2. A compound or salt of Claim | of
Formula A. 3. A compoOJﬁJaggoﬁﬁ%@%Ei?WW%?ﬁ B5 is hydrogen,
amino, mono- or di-(CI-C2)afkylagino, gRgnono- or
di-Cl-C2allcylhydrazinyk, 4. A.carmpound or salt of Claim 3 wherein R5 is
hydrogen, 5. A compound aimiy, V)&herein R6 is fluoro or hydrogen. 6.
A compound or salt of @aim5, Wjieré R6 is fluoro. MCSLLP 114 7. A
compound or salt of Claim 5owh&gin R7 is a nitrogen-linked
heterocycloalkyl group, which has 4 to 8 ring meﬁ?ﬁ@@? ﬁﬁcluding 0,1or 2
opgitiitionadetifcp e teroatinesitidd fendelatly elbsenB@mie2iand S which
Rp%@?@ﬁ%‘éﬁ%‘fﬁﬁ’l@ﬁ%ﬂ_@ €§g@1§5 wted with O or | or more substituents

independently chosen from (a) and 0 or 1 substituents chosen from (b);
RyvR&vemes i dmsyetriemmhioghnl, fydrollonmmmon st €Fcdalkyl)amino, or
Cj-C4aikoxys &icc-Zhateatiyvkang, Cl-C2haloalkoxy,

Rg is hydrogen, halogen, or amino;

Ry 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, or

Rz is a nitrogen-linked C;-Csalkylamine 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;

Ry is a nitrogen-linked heterocycloalkyl or heterocyeloalkenyl group, each of which has 4 to 8
ring members, including 0, 1, or 2 additional ring heteroatoms independently chosen from
N, O, and 8, 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 froxﬁ N, O, ;Lnd S, and bridged with a methylene or

ethylene bridge;



(b) is oxo, amino, cyano, hydroxyC1-C4alkyl, aminoC1-C4alkyl,
C1-Ce6alkylthio, C2-C6alkanoyl, (mono- or

di-Cl-C4alkyl)aminoCo-C4alkyl, (C3-C7cycloalkyl)Co-C4alkyl, (C3- MCSLLP
C7cycloalkylamino)CO-C4alkyl,
(C3-C7cycloalkyl)(C1-C4alkyl)aminoCO-C4alkyl,

(heterocyeloalkyl)CO-C4alkyl, or (ary)Co-C4alkyl, where each of (b) other
than oxo and cyano is substituted with 0 to 2 substituents independently
chosen from halogen, hydroxy, amino, cyano, nitro, oxo, -000H, -CONH2,

each o WaE RY Covbstienyiicd o h anapats schstmatko ytenso frntiysgosen from (a)
di-(Cix@4ajkyyamsinesfekrbsehalealy); wRek&l-C2haloalkoxy. 8. A

ompound or salt of Claim 7, wherein.R7 is a,pyrrolidinyl, piperidinyl
AT ARG O BIRHOTIST, o SPBpAnyPaTEp Subatieheges. s

with Sul$stislredaxith 0 to 2 substituents independently chosen from or

@m@@opa@a@ega&%mpéﬁié%gmo&s@mwygf_@gaﬁ%mg%gima@kmﬁ,

wherein R7 is a pyrrolidinyl group, which is substituted with 0 to 2

substifaftsiEperrakutirarsser A fheorrmsdish ) GRted: 6Fx
- SUbsttdgsntally))dMGEE-L.a1d8, 10,-8,6anpRyNIN Sallaf AT OC, alkyl,

whergi Ro7i rolidinyl graup substituted with one group (b) and
optio%é%ﬁf §5§§%§§Oﬁfﬁ%ﬁ mg’iﬁi‘/ﬁgﬂﬁlg}é’é‘ﬁ substituent wherein (b) is
Whs cafhirld DLy Bsd iy drexy@ Bxadalicsibsthird GHECA 1R dnG Er@a edwpyhdently
(MONGrm Qi Gl Kaftlay HARIRE Gbdtalivlo (dC ey Cloaly) rmGzalkylc, anoy,
subs(tgu%wng @ngo (C3-Crc cloalkylamlno)CE-C4aIk§g or (C3.
C7cydoAfy e ca i hsEelkamayrmor f24 dsths ﬂ&yéa’é‘éﬁ‘f’: Cy-
Claintfapiviiert Rd E_la?grzc_lu@mﬁcﬁormula R15 R15 R16 HN\ L/ N NH R98
rRRLE RLGN, WEIC MWL cach of which is substituted with 0 to 3 substituents

independently chosen from halogen, hydroxy, amino, C;-Caalkyl, CI»Cgedkoxy,'mono-
and di-(Cy-Cyp)alkylamino, Cy-Cshaloalkyl, and C;~C;haloalkoxy.

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;-Cy)alkylamino, or mono- or di-C,-Cpalkylhydrazinyl.
4. A compound or salt of Claim 3 wherein Rs is hydrogen.
5. A compound of Claim 4, wherein Ry is fluoro or hydrogen.

6. A cam;iound or salt of Claim 5, wherein Rg is fluoro.



Ris is (b); and Rib is 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 R1s isjgg®; ; p

amino, cyano, hydroxyC,-C4alkyl, aminoC1-C4alkyl, C2-C4alkanoyl,

(mono- or di-C1- C4alkylamino)Cc-C4alkyl, (C3-C7cycloallcyl)Cc-C2alkyl

substituted with amino, (C3- C7cycloalkylamino)Co-C4alkyl, or

(C3-C7cycloalkyl)(Cl-C4allryl)amina@é-C4al cyl. 13. A compound or salt

of Claim 11, wherein R15 is oxo, cyano, hydroxyC1-C4alkyl,

aminoCi-C4alkyl, acetyl, (mono- or di-Cj- C2alkylamino)C1-C4alkyl,

cyclopropy! SFBERETRA Witk Hhiie™or- (& &% cy cloalkylamino)Co-Caalky!;

FandaRitn ¢sOlnkddsudostityetitbsendr ondiyshokye dminonehlere, iasidding 0, 1 or

ety MGSEk R 116,34, ACOmROUILEL Sl oL SN SR E BT S -

HZN H2N N HN N2~ N~ N-~- 2 ~§|-~-ﬁ¥| NN H N =N TN AR HN

" N7)Cheteragyelpglicyl, yyhich Ry i sohgtiiedki-00r Nor mergguhstipprinndependently

-~ NeKdhh from (a) and 0 or 1 substituents chosen from (b); wherein .

(a) is chosen from halogen, hydroxy, amine, nitro, C;-Caalkyl, C;-Caalkoxy, C;-Cshaloalkyl, and
Cy-Cohaloalkoxy, 7

(b) is oxo, amino, cyanoe, hydroxyC;-Csalkyl, aminoCy-Caalkyl, C;-Cealkylthio, Cp-Cyalicanoyl,
(mono- or di-C;-CaalkylaminoCo-Caalkyl, (Cs-Creyeloalkyl)Co-Caalkyl, (Cs-
Creycloalkylaming)Co-Cyalicyl, {C3-CreycloallkyD(Ch-CaalkylaminoCy-Challoyl,
(beterocycloalioyDCy-Caalleyl, or (ary)Co-Caalkyl,

where each of (b} other than oxo and cyano is substituted with 0 to 2 substituents independently

chosen from halogen, bydroxy, amino, cyano, nitra, oxo, ~COOH, -CONHy, Cy-Caalkyl,
- C-Caalkenyl, Cp-Caalkynyl, C;-Cqalkoxy, mono- and di-(Cy-Caalkylamino, C)-
Cshalealkyl, and Cy-Cshaloalkoxy.

8. A compouné or salt of Claim 7, wherein

R, is a pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyi, or azepanyl group
substituted with substituted with 0 to 2 substiteents independently chosen from or more
of (a) and 0 or 1 substituents (b).

9. A compound or salt of Claim 8, wherein
Ry is a pyrrolidinyl group, which 1s substituted with O to 2 substituents independently chosen

from one or more of (a) and 0 or 1 substituents {b}.



HN H N 15. A compound or salt of Claim 5, wherein: R7 is a

nitrogen-linked Cj-C4alkylamino substituted with a 5 or 6-membered
heteroaryl group having 1 or 2 heteroatoms independently chosen from

N, 0, and S, or substituted with a heterocycloalkyl group, which has 4@8; | p
ring members, including 1 or 2 ring heteroatoms independently chosen

from N, 0, and S; each of which R7 is substituted with O or | or more
substituents independently chosen frgsn (a) and O or 1 substituents

chosen from (b). MCSLLP 117 16. A compound or salt of Claim 15,

wherein R7 is Ci- C4alky|am|no substituted with a pyridyl, pyrimidinyl,
piperazinyl, DiPEFRIHYE GrsatiSiHammy, wareraf which is substituted with 0,

Ry iopislibstifusnis intepend gﬁﬁ%ﬁ%&ﬁé&éﬁéﬁ?d‘%ﬁgﬁmﬂwﬁﬁﬁe@wﬂq methyl
0Xo0, al aloallcy

CZhS%)qa{%%og% %g%gémégﬁnd rsﬂ’fodfaﬂnf’mc?@m lkf‘]‘/agl; Y R7 gl aminoC;-
Ct-C e ﬁg‘@é}mté’@%ﬁh@ﬁ?@fcmﬁemb%ﬂﬁéﬂﬁmy(@ﬂycycioalkyl)Co—
morplaghimyt, ﬁaﬁm@édmmuagu%é R Qe n 02 é%%fla%%fa&'s__

independentl halogen, methyl, and methoxy 8
compgiu“{(ci]n Xg’%?&s ‘F%%&?HT?W% (s nitrogen-linked
heterocycloalkyl or hetetocycloalkenyl group, each of which has 4 to 8

ring m@mbeﬁsgdgg&g{gg&aﬁ (95& g}é nal rlng hetero oms

. independently chosen from N, O orang paurjt’o %ncycllc system

with a 3- to 8- éred cycI b{ heterd%yg%a;lt)kilnng in fused@r
ith

spiro (fﬂr{e atioq, e ch of wh IS substituted 1or more
substltue sin ependentl from (a) and stltuents N- -
chosen from 5" 19. A compound%’resalt of CIamﬂL,% wherein RR

piperidinyl, piperazinyl, or pyrrolidinyl group, which is part of a blcycllc
system {gra spiro attached C3-C4cycloalkyl, dioxolanyl, or azetidinyl
group h\dn bicyclic system is substituted with 0, 1, or 2 substituents

independertly chosen from halogen, hydroxy, amino, oxo, cyano,
Ci- CZaIkyI Ci-C2alkoxy, CI-C2haloalkyl, and Ci-C2haloallcoxy.

in which
Rys is (b); and

Ris15 0 or 1 or more substituents chosen from amino, hydroxy, chloro, ﬂuoro methyl methoxy,

trifluoromethyl, and trifluoromethoxy.

i A conipound or salt of Claim 11, wherein
Rys is oxo, amino, cyana, hydroxyCl—C,;ch_yl, aminoC;-Caalkyl, Co-Caalkanoyl, (mono- or di-Cy-
Caalkylamino}Cy-Caalicyl, (Cs-Coeycloalkyl)Co-Caalkyl substituted with amnino, (Cs- |
Creycloalkylamino)Co-Caalkyl, or (C3-Creycloalkyl)(C;-CaalkylyaminoCy-Caalicyl, ‘

13. A compound or salt of Claim 11, wherein

Rys is oxo, cyano, hydroxyC,-Caalkyl, aminoCi-Cyalkyl, acetyl, (mono- or di-C;-
Caalkylamino)C-Cyalkyl, cyclopropyl substituted with amino, or (Cs-
Creycloalkylamino)Cy-Caalkyl; and '

Rysis 0 or 1 substituent chosen from hydroxy, amino, chloro, and methyl.



MCSLLP 118 20. A compound or salt of Claim 18, wherein R? is a 5- or
6-membered nitrogen-linked heterocycloalkyl, which has 0 or | additional
nitrogen atoms, which 5- or 6-membered nitrogen-linked heterocycloalkyl

is part of a bicyclic ring system having a fused C3-C6cycloalkyl or a ft&gg;
4- to 6- membered heterocycloalkyl containing 1 nitrogen atom, which
bicyclic ring system is substituted with O, 1, or 2 substituents

independently chosen from independently chosen from halogen, hydroxy,
amino, oxo, cyan, CI-C2alkyl, CI- Czéﬂé)xy, Ci-C2haloalkyl, and
Cl-C2haloalkoxy. 21. A compound or salt of Claim 20, wherein the 5- or
6-membered nitrogen-linked heterocycloalkyl which is part of a bicyclic

ring s;ﬁtem}? pyrr rro d| I or eridinyl and is fused to a

C3-Cbcycloa kﬁ BV Eﬁ Eh‘éh v 1Blcycllc ring is

substifdted with 0, 1, or 2 sub t' uents independently chosen from

Hadbge thyl, and methexy™22~A compourg f Claim 5

wherein 5 CI-C4alkyl or cyclppr )%i" or R9 Bmwg)stltuteﬁzwnh §- ‘
substituents chosen from halogen, hydroxy, amino alkyl

Cl-C2alkoxy, mono- and di-(CI-C2)alkylamino, -Cl-C2haloalkyl, and
Cl- C2h loalkoxy. 23. A compgaound or salt of le;um 22 wherein R9 is H

1? compc?‘un of Claim_1nwherein the compeu
Toro-8-mithoxy-7-(perazin-| y@waézolo[S 4-blquinpli N~
ne-3,4(2H,9H)- dione;

9- C;Lclopropyl -7- (d|methylamino)-6-fluoro-8-m§£hoxyisothiazolo [5,4-b]

qummlllne- H,9H)- dibial; 5 N=N
9- cy propyl-8methoxy-7-(4- éiperazin-l y)lsoﬁNrézolo[Sf(b]ﬁ I
ine-3,4(2H,9H)- dione; MCSLLP 119 P

9-cyclopropyl-6-fluoro-8-methoxy-7-(octahydropyrrolo[3,4-b]pyridin-6- yI)|s

zolofB,4- b]qumolmé‘-ﬂ%(}{;‘:HfH dione; 9-cyclopropyl-7-(3
mq}flyl ' h)jggzrrolidin-l- )-6+ ero-%@eﬂ%uwsqthl zoIo [\ﬁ

~ ‘ \N ,
| J N~ ]/\DN%M \I_!\_Ji _ ﬁ/\CN-i-

v
A\P*JE“?“ . Qﬁ*w;

15. A compound or salt of Claim 5, wherein:

Ry is a nitrogen-linked C;-Cyalkylamino substituted with & 5 or 6-membered heteroaryl group
having 1 or 2 heteroatoms independently chosen from N, G, and S, or substituted with a
heterocycloalkyl group, which has 4 to & ring members, including 1 or 2 ring
heteroatoms independently chosen from N, O, and S;

each of which R; i s substituted with 0 or 1 or more substituents independently chosen from (a)
and C or 1 substituents chosen from (b).



b]lquinoline-3,4(2H,9H)-dione; (R)-7-(3-(2-aminopropan-2-yl)pyrrolidin- 1
-yl)-9-cyclopropyl-6-fluoro-8-methoxyisothiazolo[5,4- b]quinoline-3,4(2H,
9H)-dione; _
(R)-7-(3-(2-aminopropan-2-yl)pyrrolidin-1-yl)-9-cyclopropyl-8-methoxyioth L. P
iazolo[5,4- b]quinoline-3,4(2H,9H)-dione;
(R)-7-(3-(1-aminocyclopropyl)pyrrolidin-
1-yl)-9-cyclopropyl-6-fluoro-8-methabyisothiazolo[5,4-
b]quinoline-3,4(2H,9H)-dione; (R)-7-(3-(1 _
-aminocyclopropyl)pyrrolidin-1-yl)-9-cyclopropyl-8-methoxyisothiazolo[5,4-
b]quinoline-3,4(2H,9H)-dione;

7-(3- (Qéam|mpamén}i?pgﬁwéﬁﬂlmlﬁl)v@@ymopropyl 6-fluoro-8-methoxy

Asqteineolabr.ditiquinalings 342 ?};By 1, piperidinyl,
(S)-7-(3- (g&%?mnopropan 2- )pyrro din-I-y)-9-c r¥e pprlcl)jsg?zén }fr ugir%eré ﬁ%m‘“

oxy|58ﬂ)ﬁ§%1®[ iy Bﬁh‘ﬁ%‘f B &tlﬁﬁeémt&% or 2 substituents independently
(R)-7 e aoinepogparhtiyh pyaroiicinotyl yRem{y)-0,Alerocs-Meltoxy ISt

hiazo q n H)-dione; _
| (S)-7 L(O% fz; }%}h%ngr?ﬁa%n%f ?lgy%’(r)lldm [-y)-9-cyclopropyl-8-methoxyisothi
azolo[5,4- b] quinoline-3,4(2H,9H)-dione;

9-ethyk6-flugre:Bpmetinexysl 4Pinerazis; krdisethiazolo[5,4-b]quinoline-3,4(
2H;9H)-dione; | . . . . . .

Ref o )5 Mﬁi&ﬁ%ﬁh‘gﬁ%&}%mm Bb R EIBrE b Risrs- 8- metmusngb cach of
thiazokbfibh4s hﬂbﬁmmﬁlm& A (2HOH-ablionents mdependcnﬂy chosen from halogen,

(S)-7- r@tﬁ?ﬂﬂ B}&Eﬂ}ﬁ yrrolidin- |
-yl)-9-cyclopropyl-8- methoxylsothlazolo[S 4-b]quinoline- 3,4(2H,9H)-dione;

7-(3-(aminomethyl)pyrrolidin-1-yl)-9-cyclopropyl-6-fluoro-8-methoxyisothia
zolo [ blasinpnetedti?id)agion8iherein '

)-7 m th rroll in-1-yl1)-9- cyc py -6-fluoro-8 -meth
A BT S T3 O MR PP 0eD of which 12 4 to
- cyctmggopyitﬁrﬂumb!@ﬂméthoxyﬂa@éﬂa&ﬂaﬁkbmhydmm@eﬁapﬂm]p}msen from

din- GW%SQ&E@ZL%XIB MLQQ '61%,”51% ?!y“t@%l’lwﬁﬂ gl?cpg’mcmbered cycloalkyl or
7-(3- (2 ammopropan -yl) 2 2 D, b-tetradeuterated-pyrro

lidin-129eoslRabnt oy B-figetgupepiro orientation,

each of which Ry is substituted with 0 or 1 or more substituents independently chosen from ()

and 0 or 1 substituents chosen from (b).

19. A compound or salt of Claim 18, wherein

Ryisa ﬁipezidinyl, piperazinyi, or pyrrolidinyl group, which is part of a bicyclic system having a
spiro attachéd C5-Cacycloalkyl, dioxolanyl, or azetidinyl group, which bieyclic system is
substituted with 0, 1, or 2 substituents independently chosen from halogen, hydroxy,
amino, 0x0, cyanc, C1-Chalkyl, Ci-Caalkoxy, C;-Cohaloalkyl, and C;-Cyhaloalkoxy.



methoxyi s othiazolo [ 5, 4-b ] quino line-3 ,4 (2H, 9H)-dione;
9-cyclopropyl-8-methoxy-7-(piperazin-
I-yDhisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione; M
(R)-7-(3-(1-aminoethyl)pyrrolidin-1-yl)-9-cyclopropyl-6-fluoro-8-methoxyiso
thiazolo[5,4- b] quinoline-3,4(2H,9H)-dione;
(R)-9-cyclopropyl-6-fluoro-8-methoxy-/-(3-(1-(methylamino)ethyl)pyrrolidin
-I- yl) is othiazolo [ 5,4-b] quinoline-3,4(2H,9H)-dione;
(R)-9-cyclopropyl-6-fluoro-8-methoxy-7-(3-(2-(methyl
amin@jpropan-aapdpydrotigiiof §hisothbiazntofs 4-b]

%%Q@'%? 6?’ rﬂéglﬂe%ﬂ)nmggﬁz linked heterocycloalkyi wlnch has 0 or 1 additional nitrogen
(R)-9-cyclopropyl 7 (3 (1- (ethylamlno)ethﬁg yrrolidin-

-yl)-6efRiBo S RhethBsrastmhassi g ozeny ﬁﬁ‘dmﬁ%f% topikaHs- iR 2 bicyclic ring

9- cyc@mﬁpyh&nﬁwfamzMgﬂozﬁﬂ)oe@tﬂlawmrﬂwaiﬁéﬁxﬂekﬂwﬂ«dmcﬁcmhuw}
)|soth|azo

umollne . .
AR SR T S R T R
-yl)isotihsitotofs inddpfopdmdirmdaas( ppgiqwmnﬁy chosen from halogen, hydroxy,
(R)-9 ey eloRRR W fé3c(L dgwt@{légamiz@t@u%mﬁwﬂaw@ -ty RBroxy.
methoxylsothlazolo [5 4-b] qumollne 3,4 (2H,9H)-dione;
(R)-9-cyclopropyl-7-(3-(2-(dimethylamino)propan-2-y1)pyrrolidin-1-yl)-6-flu
oro-8anethakyisothiazote {25, df o]l guinoling«dedh (2H, 9H) -dione;

k% Cé(c'o Rk L5 ggﬁmﬁéﬁm m'n émsfq%é&?r i fé% YDA 08 cystem is 2

methoxylso |azolo quinoline-

S pbdiye loprimsyidss| @@%@n@mﬁa?q@«%mwamﬁ;%w.w&%mch

pidvYldisothica®a: e kit wnplner 3.4(2HSH)ndigR@dently chosen from hatogen,

(S 9 cyclopr I-7-(3-((cyclopropylamino)methyl)pyrrolidin- |
Ir"E)e@(E%/%thoxylsothlazolo [ 5,4-b]quinoline-3,4 (2H, 9H)-dione;

(R) 9 cyclopropyl -7-(3-(2-(ethylamino)propan-2-yl)pyrrolidin- |

-yI)-6-j}_uoro-§-c thoxyisatiiazela.[ 5:4-hl auinoline-3,4(2H,9H)-dione;

MACSLLP 121

R 1 (GeHni 96 RSPy s®Nlidin-1-yl)-9-cyclopropyl-8-methoxyisothiazolo]

T d-Blesinalingtuded (ith 2)1iaN&Its chosen from halogen, hydroxy, amino, C;-Coalkyl,

oo PR IR S AR R R R DR PR R oy

olidin-1*

CSLLp

23, A compound or salt of Claim 22 wherein Ry is cyclopropyl.

24, A compound or salt of Claim 1, wherein the compound is
9.cyelopropyl-6-fluoro-8-methoxy-7-(piperazin-1-yl)isothiazolo[ 3,4-b]quinoline-3,4(2H,9H)-

dione; 4
9.cyclopropyl-7-(dimethylamino)-6-fluoro-8-methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H}-

dione; ,
9-cyciopropyl-8-methoxy—7~(4—meﬁlyipiperazin—1wyl)isothiazolo{S,&b}quinoliﬂe;B,4(2H,9H)—

dione;



ylisothiazolo [5,4-b]quinoline-3,4(2H,9H)-dione;
9-cyciopropyl-6-fluoro-8-methoxy-7-((R)-3-((R)-1-(methylamino)propyl)pyrr
olidin-1 yl)isothiazolo [5,4-b] quinoline-3,4(2H, 9H)-dione;
(R)-9-cyciopropyI-7-(3-(1-(cycIopropylamino)ethyl)pyrrolidin-l-yl)-6-f}\%|8rsol:f
- methoxyisothi azolo [5,4-b]quinoline-3 ,4(2H, 9H)-dione; P
(S)-9-cyclopropyl-7-(3-(1-(cyclopropylamino)ethyl)pyrrolidin-I-yl)-6-fluoro-8
- methoxyisothiazolo [5,4-b]quino|ir(11ﬁ§,4 (2H, 9H)-dione; _
7-(3-(aminomethyl)-4-methylpyrrolidin=1-yl)-9-cyciopropyl-6-fluoro-8-metho
xyisothiazolo[5,4- b]quinoline-3,4(2H,9H)-dione;
s(RMibrRmamirrapyorslidinnbyl)-Ocyalopiepyi-Gidiaareifyrbthexyisothiaz 0d0f 4-
Sablgunoine: Slamdone:
(R)-7-(3-anunopyrrolidin- -y’lf-n95-’cyclopropyl-8-methoxyisothiazo|o[5,4-b]qui
Srotier @216 IEimgibremino)pyrrolidin-1-yD)-6-fluoro-8-methoxyisothiazolo[ 3,4-

(R)-9~tq gjg@;gggl}@ﬁg@fg;&mthoxy-?-(3-(methylamin0)pyrrolidin-l-yl)iso
thiazolol5,4- b]quinoline-3,4(2H,9H)-dione; o
(93¢ *f&ﬁﬂeBmpgaﬁé‘fﬁsw%{ﬁrwiiﬁy%%H{%ﬁa‘i‘.ﬂ?ﬁ?rS-mefhf’msmbmml"[i“'
-yl)isothigizolnks ¥4 MIELARDlHen3,4(2H,9H)-dione;

+(9-cyelopropvl-6-fluorqs8- XY= '%R = j :
@éﬁ@[yﬁa%[}’a%‘gi% 2 ’% -ﬁ-r?m@%ﬁp’gﬁgﬁdineé@cﬁag% el gﬁ?& gg @ablors ¢

(S)-9-klasisphia 128y diewtopylamino)methyl)pyrrolidin-
(kyh-8smethexyi Serp REANM PRI UG NS S b3l retien 8 methoxyisothiazolof 5,4-

(R)-7-(3-(1-amin Npyrrolidin-1-yl)-9-cyclopropyl-8-methoxyisothiazolo
[5,4-b?jﬂ§ﬂ81ﬁ83%$%lﬁ?§ﬁ§9&%ne; _
Ry79eyclopropytispmeilpyydtidSy (it thylarnimul Sty hyrsitidinakgiSot-
hiazo%&b@ggg@ﬂ%ﬁg%?m-dione; MCSLLP 122 7-(3

-(@aminomethyl)azetidin- = , o
Ay Greyaenrepy e hinsrelisine o sotrramibfsaapbimstiisothiazolol3,4-
3,4(2H g dienesf2(8ommingazetidin-I -yl)-9-cyclopropyl-6-fl

(ﬁ?-%?i@%tﬂg@/}gg@@zﬁ)'g Scﬂigﬂaqlfl? !51%70 df'} 2p|3|r1- - {z%ir%@gﬁethoxﬁsothiazolo[s,zl—
blquinoline-3,4(2H,9H)-dione; | -

(R)-7-(3-(2-aminopropan-2-yl)pyrrolidin-1-yl)-9-ethyl-6-fluoro-8-methoxyisothiazolo[ 5,4~
blquinoline-3,4(2H,9H)-dione;

(3)-7-(3-(2-aminopropan-2-yl)pyrrolidin-1 ~yl)-9-cyclopropyl-8-methoxyisothiazolo[5,4-

' bjquinoline-3,4(2H,9H)-dione; |
9-¢thyl-6-fluoro-8-methoxy-7-(piperazin-1-yl)isothiazolof 5,4-biquinoline-3,4(2H,9H}-dione;
(S)-7—(3—(aminomethyi)pyrroiidin-1—yl)«9—cyclopropyi~6—ﬂuoro-8—methoxﬁsothiazolo[s,él-

b}quinoline—B,4(2H,9H)»dione;
(8)-7-(3~(aminomethyhpyrrolidin-1 -y1)-9-cyclopropyl-8-methoxyisothiazolo[ 5,4-b]quinoline-
3,4(2H,9H)-dione;
7-(3-(aminomethyl)pyrrolidin-1-y1)-9-cyclopropyl-6-flucro-8-methoxyisothiazolo[5,4-
b]quinoline-3,4(2H,9H)-dione; | |
(R)-7-(3-(aminomethyl)pyrrolidin-1-y1)-9-cyclopropyl-6-fluoro-8-methoxyisothiazolo[ 5,4-
blauinoline-3,4(2H,9H)-dione;



9-cyclopropyl-7-(3-(ethylamino)azetidin-
I-yl)-6-fluoro-8-methoxyisothiazolo [5,4-b)quinoline- 3,4(2H,9H)-dione;
9-cyclopropyl-6-fluoro-8-methoxy-7-((R)-3-((R)-I-(methylamino)ethyl)pyrrol
idin-I- yl)i sothiazolo [5,4-b] quinoline-3,4(2H,9H)-dione; MCsLLp
9-cyclopropyl-6-fluoro-8-methoxy-7-((R)-3-((S)-I-(methylamino)ethyl)pyrroli
din-l yl)isothiazolo [5,4-b] quinoline-3,4(2H,9H)-dione; 7-(3 -amino-3
-(hydroxymethyl)pyrrolidin- | 120
-yl)-9-cyclopropyl-6-fluoro-8-methoxyisothiazolo[5,4- b]
quinoline-3,4(2H,9H)-dione; ' ,
ﬁr«%ﬁzﬁeﬂmﬁiﬁm%%ﬁgﬁ?ﬂmﬂayﬂb&aﬁy@@pf@mrﬁm&%ﬂmhiaz
olo =.bl,quin - -dinne:; .

R A S B R R -dione
T-(hB-uytiepropyt8yhéthoxyisoudanorsfs;1yitjdind fited3; 4 (REbpyl-6-fluoro-3-

9RH))-d.'&g@xﬁlbmsomli%z%lo[s,a;-g] ghzloi(i_neﬁ,4(21-I|,91—I)_-di()maé] ) i Lvi).8

-9-cyclopropyl-6-fluoro-7-(3-(I-(isopropylamino)ethyl)pyrrolidin-l-yl)-8- .
4 é’ﬁf%%{%ﬁﬁ&%%t’s? %f&ﬁﬁﬁ&nh—a%éa@%ﬁ@ﬁﬁérw@oxnﬁa4(2H,9 -dione;
B3 inteyetbpiantyiaiving)ethgRpykpligin-byir@cyciopreRysoifiuaors 4-

methqxyi azol inaline-3,4(2H,9H)-dione; or
Breliaz g by

(R)-9-cyc opropS/I S/éf)g&opylmethylamino)ethyl)pyrrolidin-I-yI)-6-qu
Srolsvriamexy sStirzdistshepiquitdltestyl aaiopeiviomergRlinl -
pharnwngmm@&@elﬁgmw@ﬂgg_gmound or salt of Claim 1,
ther with armagceuticall ceptable carrier, diluent, or excipient.
R e B GT  CR COENITP e MBS s
formutdtedtisszatvifjébiablediuid3 AP Hetdbaicaccream, a gel, a pill, a
FopsuleB-avIer @ 8YUR, Bt eAeA AR O A0 ARG SAMURR. clors 4.

CSLLP 123 27. A acka%e comprising the pharmaceutical compaosition
of Claawrolipe bEHEREr-drRFfurther comprising instructions for using

thecemposiiantoierl @ ratien suHRRG-RB0L B MBHAMRABISM sothiazolo] 5,4-

- infect m%g é@a{é f Claim 27 wherein the instructions are
mstruﬁ?&‘)ns %or usi g?{%%ﬁcdd?ﬁlﬁbsmon to treat a patient suffering from a
(BaCteridbinfertibmehoFhe-Coiipoatt bnsadbmbiaitay foreseiin Bybisthitezolof 5 4-
for tre@]@ﬂﬂx&{ng@ﬁw,@gl)—dione; -
{R)-S-cyclopropyl-7-(3-(1 ~(dimeﬁ1ylamino)ethyi}p}molidin—1 -yh)-6-flnoro-8-
methoxyisothiazolo[ 5,4-blquinoline-3,4(2H,9H)-dione;
(R)-9-cyclopropyl-7-(3-(2-(dimethylamino)propan-2-yl)pyrrolidin-1-y1)-6-fluoro-8-
meﬂioxyisoﬁliazolo[5,4~b]quinoiine—3,4(2H,9H)—dione;
(5)-9-cyclopropyl-7-(3-((dimethylamino)methyl)pyrrolidin- i-yl)-6-fluoro-8-
methoxyisothiazolo[5,4-bjquinoline-3,4(2H,9H)-dione;
(S)-9~cyclopropy1—6-ﬂuoro-S—methoxy-'/—(B -((methylaminoymethyl)pyrrolidin-1-
yhisothiazolo[5,4-b]quincline-3,4(2H,9H)-dione;
(S)—9—cyciopropyl—7—(3~((cyclopropylanﬁno)methyl)pyrrolidin—1~yi)-6—ﬂuoro~8n |
methoxsdsothiazolo[5,4-b]quinoline~3,4(2H,9H)-dione;
(R)-9-cyclopropyl-7-(3-(2-(ethylamino)propan-2-yl)pyrrolidin- I-y-6-fluoro-8-
methoxyisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione;



a bacterial or protozoal infection or in the manufacture of a medicament

for treating or preventing a bacterial or protozoal infection 30. The

compound of Claim 29, wherein the infection is an S. Aureus infection "M@SLLP
the patient is a human patient.

121

®)-7- (3‘(aminomethyl)pynolidin-1—yl)~9~cyclopropy1~8-méthoxyisoﬁliamlo[s,4-quuinoiine—
3,4(2H,9H)-dione; 7 |
9-cyclopropyl-6-fluoro-8-methoxy-7-((R)-3-((S)-1-(methyl amino)propyi)pyrrolidin— t-
yhisothiazolo[5,4-b)quinoline-3,4(2, 9H)-dione;
9-cyclopropyl-6-flucro-8-methoxy-7-(R)-3-((R)-1 ~(methylmnino)propyl)pmoiidin— 1-
yl)isotlﬁazolo{s,4-b]quinoline-3,4(2H,9H)-aione;
{R)-9-cyclopropyl-7-(3-(1 —(cyclopropylamino}ethyl)pwolidin— 1-y1)-6-fluoro-8-
methoxyisothiazolo[5,4-b]quinoline-3,4(2H,5H)-dione;
(8)-9-cyclopropyl-7-(3-(1-(cyclopropylamino)ethyl)pyrrolidin-1-y1)-6-fluoro-8-
methoxyisothiazolo[5 4-blquinoline-3,4(2H,9H)-dione;
7-(3-(aminomethyi}-4-methylpyrrolidin-1 -yl)-9-cycioprapy1;6~ﬁuoro—8—methoxyésothiazolo[5 .
blquinoline-3,4(2H,9H)-dione;
(R)—'I’-(B—aminopyrrolidinu1—yl)~9~cycloﬁropyl«&ﬂuoro—S—meﬂloxyisothiazolo[5,4—b} guinoline-
3,4(2H,9H)-~dione;
(R)-7-(3-aminopyrrolidin-1-yl)-9-cyclopropyl-8-methoxyisothiazolo[ 5,4-b] quinoline-
3,4(2H,9H)-dione;
(R)-9-cyclopropyl-6-fluoro-8-methoxy-7-(3- (methylamno)pyxrohdm- -yl)isothiazolo[5,4-
blquinoline-3,4(2H,9H)-dione;
(R)-9-cyclopropyl-8-methoxy-7-(3-(methylamino)pyrrolidin-1-yl)isothiazolof 5,4-b]quinoline-
3 4(2H,9H)-dione; | |
1-(9-cyclopropyl-6-fluoro-8-methoxy-3,4-dioxo-2,3,4,9-tetrahydroisothiazolo[ 5,4-bquinolin-7-
yij-4-methylpyrrolidine-3-carbonitrile;
(8)-9-cyclopropyl-7-(3-((cyclopropylamino)methyl)pyrrolidin-1-y])-8-methoxyisothiazolo[ 5,4-
blquinoline-3,4(2H,9H)-dione;
(R)-7-(3-(1-aminoethyDpyrrolidin-1 -yl} 9~cyc]op1'opyl S—meﬂloxyisoth_tazolo[s 4-bjquinoline-
2,4(2H,9H)-dione;
(R)-9-cyclopropyl-8-methoxy-7-(3-(1-(methylamino)ethyl)pyrrolidin-1-yl)isothiazolof 5,4-
blquinoline-3,4(2H,9H)}-dione;
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7-(3-(aminomethyl)azetidin-1-yI)-9-cyclopropyl-6-flucro- 8-methoxyisothiazolof5,4-b]quinoline-
‘ 3,4(2H,9H)-dione;

7-(3 -aminoazetidin-1 —yl)—9-cyclopropy!—6~ﬂuoro—8—methoxyisothiazo}0[5,4—b]q13inoiine~
3,4(2H,9)-dione; '

9-cyclopropyl-7-(3-(ethylamino)azetidin-1-yi)-6 -fluoro-8-methoxyisothiazolo[5,4-blquincline-
3,4(2H,9H)-dione: |

9-cyciopropyl-6-fluoro-8-methoxy-7-((R)-3-(R)-1 ~{methylamino)ethyl)pyrrolidin-1-
yhisothiazolo[5,4-b]quinoline-3,4(2H,9H)-dione;

9-cycloprapyl-6-fluoro-8-methoxy-7-((R)-3-((S)-1 -(methylamino)ethyl)pyrrolidin-1-
yhisothiazolof5,4-b]quinoline-3,4(2H,9H)-dione;

7-(3-amino-3 -(hydroxymethyi)pyﬁolidinn 1 -yl)-9—cyclopropyl~6uﬂuoro-8-methoxyisothiazoio[5,4»
bjquinoline-3,4(2H,9H)-dione;

T-((R)-3-((R)-1 -aminoethypyrrolidin- 1-y1)-9-cyclopropyl-8-methoxyisothiazolo (5,4~
bjguinoiine-3,4(2H,9H)-dicne;

7-((R)-3-((8)-1 -aminoethyl)pyrrolidin-1 -yb)-S-cyclopropyl-8-methoxyisothiazolo{ 5,4~
blquinoline-3,4(2H,9H)-dione;

(R)-9—cyclopropyln6—ﬂﬁoro~7—(3-( 1-(iscpropylamine)ethylypyrrolidin-1-v1)-8-
methoxyisothiazolo[5,4-bquinoline-3 ACH,9H)-dione;

R)~7-(3-(1-(cyclopentylamino)ethyl)pyrrolidin-1 -yl}-9-cyclopropyt-6-flucro-8-
methoxyisothiazolo[5,4-b]quinoline-3,4(2H, 9H)-dione; or’

(R)-9-cyclopropyl-7-(3-(! -cyclopropylmethylamino)ethy!)pyrrolidin-1 ~y1)-6-flucro-§-
methoxyisorhiazolo[S,d»b}quinolinc~3,4(2H,9H)—dionﬁ:.

25. A pharmaceutical composition comprising a compound or salt of Claim |,

togother 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 acrosol, & cream, a gel, a pill, a capsule, a tablet, a syrup, 2

fransdermal patch, or an cphthalmic solution,
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27. A package comprising the pharmacettical composition of Claim 25 in a container

and firther comprising instructions for using the composition to treat a patient suffering from a

microorgapism infection.

28.  Avpackage of Claim 27 wherein the instructions are instructions for using the

composition to treat a patient suffering from a bacterial infection

29. The compound or salt of Claim 1 for use in a method for treating or preventing
a bacterial or protozoal infection or in the manufacture of a medicament for treating or

preventing a bacterial or protozoal infection

340. The compound of Claim 29, wherein the infection is an S, 4ureus infection and

the patient is a human patient,



