WD 2005/ 012292 PCT/ US2004/ 002541 GYRASE | NHI BI TORS AND USES THEREOF CROSS
REFERENCE TO RELATED APPLI CATIONS [0001] This application clains priority

to US Provi sipgadsPakent Application 60/443,917 filed Japemkiogdess1003, -the

contents of which are incorporated .herein.hy reference. FIELD OF THE

| NVENTI ON [ 0002] This invention is in the field of nedicinal chem stry and
relates to conpounds, C and pharnaceutical conpositions thereof, that

i nhibit bacterial gyrase and Tooo | V. The co -ounds are useful as
inhibitors of bacterial ¢ B IRy AN VoES JHEREDF, esent i nventi on
also relates to nethods for treatlng bacterlal infections in mammals and to
nmet hods for decreasing bacterial quantity in a biological sanple. BACKGROUND
OF THE | NVENTI ON [ 0003] Bacterial resistance to antibiotics has | ong been
recogni zed, and it is today considered to be a serious worldw de health
problem As a result of re5|stance sone bacterlal |nfect|ons are either
difficult to treat with YA Ky RHLA W s probl em has
becone especi se e drug

resi stance |nq%%r alﬁhgtﬁg%ﬁﬁ %Eﬁa %ﬁ?&i@%ﬁ%ﬁﬁgﬂﬁg%mﬁi g@%%%us pneunoni ae
(SP), C Mycobda&®i#Bolhfiled Jamweny 3ds20603, the dmfﬁntse:rfddmdmsmcdihecaap pereimdryce of
vanconyci n resj [ant enterococcus was particul arly alarm ng because
vancomyci n was brnerly the only effective antibiotic for treating this

i nfection, and had been considered for many infections to be the drug of
r!ast resort”. \Wile many other %ﬁﬂﬁ)b@%ﬁﬁ§ﬁﬁhﬂv teria do not cause

i fe-threatening disease, such a rococcT, ere IS the fear that the
genes which. i[gghaie Mhsiseaiomds in tgchﬁelé pf medicihgd c}:rmmn'ﬂaaﬂbl)ate@tcg:amip@nmiss uch as

Staphyl Wh 1 hi I | ent
oo oY er - et hlinrVi b fetesd el FRPRLERG S @b dite iRy Ugs.
1999, 1, 1; Levpolntsarc@iseflil aﬁmgﬁbmﬁ:s ditiactrtiad fgyiase dnd Jlopd BV adivity. SThepmtdehi C

Concer n s novP e R3P BIRED 81 BEAPCO BE et gh e e RO o, unt

the 1960' s SP méhodd forvdReeasidgbasiensiquintey in@ tislogicdl karhple. and in 1987 onl y
0.02% of the SP strains in the U S. were resistant. However, by 1995 it was
reported that SP resistance to penicillin was about seven percent and as
high as 30%in sone parts of BAEKGREOUNDIGRTEER IFPANCEmgUMer nagazi ne
(Septenmber, 1995); Gershpman in The Medical Report 1997). [0005] Hospitals,

in particul ar /0831y ¢ Bacterial rrsisfagcs g antiyetics fas lgng bren zecasirednand ks tosigy of -

dr ug- r esi St anteoREiaa 1 a sbitus HoklARle BEAM prdbn.| As DRSI bikSstatcB XdheaS
nosocomi al infections, are becom ng.an i ncreasingly serious problem O the
two mllion Arhgptieggﬁgfecuons are either difficult to treat with antibiotics or even untreatable. This

'4

problem has become especially serious with the recent development of multiple drug
‘ resistance in certain strains of bacteria, such as Streptococcus pneumoniae (SP),
- _ Mycobacterium tuberculosis, and Enterococcus. The appearance of vancomycin resistant
C * enterococcus was particularly alarming because vancomycin was formerly the only

effective antibiotic for treating this infection, and had been considered for many
infections to be the drug of “last resort”. While many other drug-resistant bacteria donot
caunse life-threatening disease, such as enterococci, there is the fear that the genes which
induce resistance might spread to more deadly organisms such as Staphylococcus aureus,
where methicillin resistance is already prevalent (De Clerq, et al., Current Opinion in
Anti-infective Investigational Drugs, 1999, 1, 1; Levy, “The Challenge of Antibiotic
Resistance”, Scientific American, March, 1998).



infected in hospitals each year, nore than half of these infections resist
at least one antibiotic. The Center for Di sease Control reported that in
1992, over 13yx806hshes@ tal patients died of bacterial i rteasioonmshat were
resistant to antibiotic treatnent (Lewis, "The Ri se of Antibiotic-Resistant
I nfections”, KoM4CONBHHERE: cOBRGaZis Abw qReRl antiH&R) resisthREQE] sphadaFssahpleof t he
need to conbat tcilf g-regsinS};t ant bacteria _.and the increasi ng7 failure of the
avai | abl e dr ud@il R L700 ssVmtves Al Renf P PPREIL N, a3d ind 0BT Adp0-8¢0E thsew

antibiotics. Qpatdib ARs U\E weidradiRsy. HoweRe\be!1095 18 G/ab f3poRdH thiisPlréGdancs t O
inhibit DNA gyrase,, a bacteri al %gélgrre nepessar%/z_f or replication, and
A

therefore, ned@Reigllinpiss aboyhsqven p @@gs&gg@gﬁo B semepasts ghthe B¥-ase

activity is al(ﬁ&vi@,ﬁ&b@ﬁﬁ%&%ﬁéﬁzﬁfé@%ﬂb@n POYS). GEQIRAT ih Thb BRgichiepai r and
reconbi nati on. [00071129@ rase i s one of the topolsonmeraseS, a group of
enzynmes which 187} he interconversion of topol ogical isomers of DNA

(see generall rn Iy : I I 12,
1992, WH. Fr foousp air?gg‘ﬁc’toag’; qBrglqﬁ&?gr,’sgwb; s 85‘?%?“‘@%@8‘8?%’935@?‘“13%?@2? 425
Drlica and Zhaug-iesisteesisrganisoy. Indertined esewring ingiogpiendsy knavenvisaaspcom@d 7, 61,
377). Gyrase i GO, i e hENRSni L.cal
stress that oé%%r&lsofns\’/nen e?ﬁ@%%ﬁgﬁ@ggﬁﬁgﬁﬁgg%htﬁmdupﬁg)l(ﬁog?%l%%%% st ed
during the rephieced indwspialscadsyeaGmossibanhalinf dasainfecions ihsistablasstoms on  of

rel axed, closed,...Gi | i.vel i form whi ch
is nore favor aangg#%gfﬂe?fgg%yn&I %stefggﬁ?&#ﬂlgmﬁ%{gﬁgﬂr#glmﬁég?’wgireﬁ?uB@?}i glg‘loi ng
reacti on i nvolpatents died efrtagtpiial gnfedtiongyihataree wsisntioantioficdreawient GewBNA, doubl e
strand breaki ngL B: QL op, - ' ,, regi f &h t hr ough
Cife break. - and 1o Rb T AR B e Rtlofly, PHECIRnE P Bl S AR, | 70D
characteri sti d0fi6] a typeesitk of mpmﬁdmmmﬁhaiﬁmhammamgw inceamsingon i s
the reaction. Srsonie Rl ch BEERS padSetiienl s ER I Gp¥aE0 ! N0
conf or mat i onalantibiatigye ©ne 2t VRGOSLH P 8 clopiaE Tt WSR M dtl8 @D 4rdhibit DNAhe

DNA- bound gyrase that are necessary for. . its activity. It has al so.been
Found t hat " t FIFIEFoRe g SRATTRRrIESY [oF RNA Bpfiiot ot Msreorp e aeh it on
t he ATP/ ADP r aatterial lcell ffoerth aldsividen. ofiyrAstRctigtyriaaleo hsodabd/wiinpahls én DNA

rel axi ng supercoiled DNA. . %0%08%%@%1 erial DNA gyrase is a 400 kil odalton
protein tetrarfERSTBHY KGRARGGFEPMIIACY Gyr A) and two B subunits (GyrB).

Ei ndidng Snﬂ gl[eimqgge@fas% iﬁemathBé &p&?@ﬁﬁhﬁﬁ,&%&&ﬁﬁ&m@ﬂe@\ﬂhﬂm&ﬂtﬁgﬁetﬁg Pis
i mo- £ or i al IAARIFRGAL PPaTREice et PLON et a5Perghy: Kervsrecit Bokey- R nal
donmi n  whi ch Repliefias! % B [dhalir P2, 298k, BNA, FBYm&OMAIGHS Do kalatalal- C type ||

t opoi sonerases_are . honpdi ners_that can.relax negative and positive
supercoi | s, bu¥ickadigies, i??@?%&&éaev 5@%{%%@%@#@6&?@@4@&@3& Fiolagy

anti bi otic basgsing 1bhe 61 Giag ekl basiotHRA BhcE D8 eiewsd be

selective for this enzyne and be relatively inactive aa(ilai nst the eukaryotic
ty@; I topological stress that occurs when the DNA strands of a parental duplex are untwisted

during the replication process. Gyrase also catalyzes the conversion of relaxed, closed
circular duplex DNA to a negatively superhelical form which is more favorable for
recombination. The mechanism of the supercoiling reaction involves the wrapping of
Eyrase arotind a region of the DNA, double strand breaking in that region, passing a
second region of the DNA through the break, and rejoining the broken strands. Such a
cleavage mechanism is characteristic of a type IT topoisomerase. The supercoiling
reaction is driven by the binding of ATP to gyrase. The ATP is then hydrolyzed during
the reaction. This ATP binding and subsequent hydrolysis cause conformational changes
-



t opoi sonerases. C [0009] The w dely used qui nol one ‘anti biotics inhibit
bacterial DNA gyrase. Exanples of the quinolones include the early
conpounds suchoosebkisei xi ¢ acid and oxolinic acid, as wedtusseds4d at er,
nore potent fl uoroqui nol ones such as norfl oxacin, ciprofloxacin, and

trovafl oxaci n.j, fHReNes SOMABYRAS thal ﬁ@lnécess@yrf& @rh@nﬁiyalzt Iﬁds%l%o'b&% felnRaNgd

conplex, thus inhibiting overall gyrase function, |leading to cell death.

However, drug thelsyd pERENE 5}‘43?001511%@ fféf’éﬁ“?“é&fﬁﬂ?@@ﬁ ogdhe AR/ SRPapig. dp thehi s
class of compougsls. WD, BoRgs it onlyegpRloc MinokpaesdimGe0d Ani mal s and

Potential |npact on Hunan Heal th 1998 ui nol ones, as with
ot her cl asses [B9083nt Baqiesial PNA gseseds %poéﬂlﬁéﬁﬂ@ﬂ Pf@lémc%ﬁm@ﬁw Aoften

aui okl . devel QgyblRa 1B AR Ry, BifinP ey SRR U W SRR ©1 255

[ 0010] There a ewer known 1 n ors t at bi n es I ncl ude
the coumari nsGyrAowhdseas AT ia horndandbydrglyzad bxithe @leBI wothina IGyds pensistsiofienli ne,
For oxanpl e, rEypiEnfiat B\l ey @), 3uBh Bk SR Wolnt 7 2
and several hywhidpinircts vatrdétaad DN Becontresshiubaiyoticampe iipoiomerpgeare t 0
A e P R L
unit of novob|mpercoﬁntﬁealltbeammmmk}w«mmmn BTlmnt&sallnNAlgfymsmmﬂdl ogy,
e e e L At S
of the counar itopoisongraeé g136 in E. coli GyrB). V\hl |l e enzynes with this

i Us2004/ 00 AT ¢ T SIcBEY uepd G lne 00 Ees Ani bleinl IO % RRBRR  n
drugs ( Maxwel |of tidyuinoldney mbinde the earlb&ﬁ:&;pﬁmﬁﬁh)uh a&@élidbhc Bxd pad @xobisic agidpst ent

i nhi bitors of ase ,supercoilin en.w dely used
ns ant i bi ot | csethitage PR Fiois ettt RpormainGEHE RisplS aneEas il FBrHoRIR. and
permeabi l ity itovaBedacihi These abdpotmtls bind exGwidtand s@bitizgihe elesvat ebmplek,\thisl i t y

Maxwel |, Trend in M ob ol_o woul d be desirable to
gave a new, ef’f"z‘l?{t‘i“%g"@j ﬁ?f%\éf’? i‘?agpﬁé? é%]\Fg?% #@?’e’(qﬁe@ég WHSEPEIRE . Such
an inhibitor’ vmsduéerbﬁc@gmzaatag@pxbb}éﬁafoﬂmslcms@wcem@mmR joktf¥ee o hi story

of resistance robI ens th%t o] a%ue ot her_ cl asses_of iotics. [0013]

Repl i cati on f oRKNBRES AMERES and eie %ﬂmc@&ﬂ{%‘?@eé{t@’ ﬂ%‘%%l Bty

changes bot h aggafoned, amﬁhb@@} élEs@éslcﬂ@ntﬂﬁcBﬂ%ls DictdFa HPbicdds e BMpbiuRds he
al ready replicated  regions (Chanpoux, J. J., Annu. Rev., Bi ochem 2001, 70,

369-413). Wi | Steprpaicklydgeelop ot TpHit#se [?C‘B"rﬁ episEtcomPeyda MBP PR st onpensat e
for the topol ogpppl Théeseaewa@ddn aihitifd® that bind to GyrB. Examples include the

coumaring, novobiocin and coumermycin Al, cyclothialidine, cinodine, and clerocidin.

él—

The coumarins have been shown to bind to GyrB very tightly. For example, novobiocin
( makes a network of hydrogen bonds with the protein and several hydrophobic contacts.
‘While novebiocin and ATP do appear fo bind within the ATP binding site, there is
minimal overlap in the bound orientation of the two compounds. The overlapping
portions are the sugarunit of novobiocin and the ATP adenine (Maxwell, Trends in
Microbiology, 1997, 5, 102).
[0011] For coumarin-resistant bacteria, the most prevalent point mutation is at a
surface arginine residue that binds to the carbonyl of the coumarin ring (Argl36 in E. coli

GyrB). While enzymes with this mutation show lower supercoiling and ATPase activity,
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replication fork, some overw nding can diffuse back into the already
replicated region of DNA resulting in precatenanes. |If not renoved, the

presence of t{e RigHAenanes can result in interlinked (Kat@Pal Rk daughter
nol ecul es at the end of replication. Topow is responsible for separating

t he catenated ht,er. pl asm : W?l t.enanes forned
during repli célfdegé% a&“f"t‘f’%ﬁ%"zs’mygz‘? ﬁ%ﬁ%ﬁé lbY g‘%ng%gr a st(llgif%w%@ ﬁﬁie CEatgnt er
nol ecul es i nt A99@gbRier cells. Topo IV is conposed of two ParC and 2 parE

subunits as a tetr I ere the C.and E nonoper re homol oguous to
The A and B HGher SO Bhma St Rl Bsn Pt iR Bt Eu B oy s
(at the N-ter measidaly usdds alditdotizeniThey ateogeneraby ndtizeitablezdueto their v ent er t he
catalytic cycle. Topo IV is.highly. conserved anon ct.eria a | s
csantial 1ot DRREPBIRA bpisi e e BRATT HO B B s O BERa TR i ol
Re\r:.,b 1997, ﬁl'n Mickédiolokf) Q9% 5¥W2b.e1t Ivohilkbe desidable to me?aSWpaﬁ&iwﬁBt 0 |

i nhibitors that target ParE of TopolV, the  actjon o e newer .qui nol ones
on the ParC réﬂ?‘lﬁwrﬂggo‘f?@’é’ﬁ‘ewh&%ﬂ @’*‘%‘iﬂﬁ%ﬁ- g&?cr( %Wb’g’ft?r ‘f?“w@ an Hracve | nfect.
Di's., 2000, 3Lk cardidat2vithéBa hidbrylop skt HetBnShER)ade bial clamesidl oxaci n
and gatifl oxacin have nore bal anced activities against Gyrase and Topol V
resulting in é‘%ﬁb‘&ﬂ‘“&‘éd Gram positive coverage as well as | ower |evels of

resistance cayemd] PREgIRENBKIRIverfehidldng Bircdlst BNQSE &%fe,topimggﬁ- ptibility
is limted by the sensﬁiqtﬁi vity of the segond t ar get t%ﬁﬁt he antibacteri al

agent. Thus, &§wmeesbatnghead offhe raplication eamplexafi Witk as behind i the aleeadwensphicaied: ar get s
can result iny 4@%%@@){,3@29%@&? BideAANCI008, 70! TAULABE OWRIM DRACS sk al -4
W0 2005/ 012292 PCT/ US2004/ 002541 potenci es, inproved potency against single
tdrget nutant 30 fasise npgnius sEEERATA coreensale & thegppalesical seetcs ahEd ol As
bacterial resirgjRnm th, fAdd &bﬂ&ih&i:zg HRUIMRE PAR iAD ﬂier%‘éﬁcgﬁr@ﬁlic%@}égfonr&m th
problem there is a continuing need to devel op newer and nore potent
anti bi otics. NO¥&respling ircaipoatonguest Hapiaemgved, e seesense obihie PlsPaenapes cahat
represent a n?ﬁﬁuﬁli@ﬁﬁar o RERAMEE atiiter n{bﬁe%ﬂl'ef’htstﬁé’eﬂ&%??epli@aﬁbﬁ.e@ﬁ drggd eri al
i nfection. Such conpounds would be particularly usefu In treatlng
nosocom al i nfresppisiinefar pepatstipg the icatenatasdaughites plasmidstas wall aswgmoraiegni ssi on of
resi stant bac ' | bl OF THE
| RVENTT O [ 00 ZE{ceRpEE oRAEALIG el R Sl bty B, B beprabl MM o, anc
phar maceut i caldayghtaeedpuibint dwgitosiclls. chepotiNes emiposed of ted Pattand @ pad
nni bi tors of gurAss: 28090 TR R me ERAE AMRANIIEHHAYSrblo IR L bR

' B monomers of gyrase, respectively) that requires ATP hydrolysis (at the N-terminus of

the E subunit) to reset the enzyme to re-enter the catalytic cycle. Topo IV is highly
conserved among bacteria and is essential for bacterial replication (Drlica and Zhao,
Microbiol. Mol. Biol. Rev., 1997, 61, 371).

Q [0014] While little attention has been paid to inhibitors that target ParE of TopolV, the

| action of the newer quinolones on the ParC region has been widely studied (Hooper, D.

C., Clin. Infect. Dis., 2000, 31(Suppi 2): 524-28). It has been demonstrated that
moxifloxacin and gatifloxacin have more balanced activities against Gyrase and TopoIV
resulting in expanded Gram positive coverage as well as lower levels of resistance caused
primary-target mutation. In those cases, susceptibility is limited by the sensitivity of the
second target to the antibacterial agent. Thus, agents that can effectively inhibit multiple

essential targets can result in an expanded spectrum of potencies, improved antibacterial

-4-



HN >==O0 Z R2 | or a pharnmaceutically acceptable salt thereof, wherein R1,
R2, W X, Z, and Rng A are as defined below. [0017] These conpounds, and

phar maceut i calWopsegsuageet abl e conpositions thereof, are usgitis:é@bokicati ng
or | essening the severity of bacterial sinfections. In particular, the

conpounds of e || t he
severity of ér %ﬁ‘ggs i [;r}é\(’:etd %ﬁﬁ‘}jca%glg ns Sﬁlg%ﬁ?&%o%‘%m%?t& ﬁ(%llt lﬁﬂe&?oﬁtgr?eéﬁ nﬁagi%d sof t
ti ssue i nfect |oﬁm1,stan¢at ra- abdom nal infections, bl ood stream i nfections, or
i nfections of |I I i IPTI | ON
[0018] The pr éé@n! [ n\slg?ﬁ. 13%%%%'& angﬁgg%@g§%n % th QNEI\]I; WO
2005/ 012292 - pREBIAJER0K/C0RMIng nRbd tl(ldéireﬂdﬂnehveBﬁnchmre pbtewt anhiotEOMdY | or

apharmaceutlcalj C tabl e |t there wher ei n;: sel ected, from

i Erogen. Cry Tayctiads SR A2 ape® B o By SR T i bRe I s E b oyl o
a 5-6 nenber eq)réwiue]ly@;aemb h'emtl‘bgcth‘a‘a‘l ixtigetidn. BSMtcempaimoulﬁ@epﬁﬁdﬂmy weeful

sel ected from,ox nitro sul fur, wherein: I s, substituted with
03 gr oups. | ndbFURAE RGBT Bk i Hspis e e frppation il Fabesiesios of R
OR, N(R)2, SRistarkiRterfateigesminghordebitYNpRviigst. N\R C(O R, S®R2R, S2N(W 2,
or NRS2R; y is O orl; Tis .a straight or branched C1.4 al kyl i dene chai n,
wherein one nethylene unit of Tis optionally replaced by -0-, -NH, or

-5-; each R is independently sehaahed oF vAEndEdagoN Cl -4 aliphatic, or a

5-6 nenbered
[0016] It has now been found that compounds of this invention, and pharmaceutically

acceptable compositions thereof, are effective as inhibitors of gyrase and/or Topo IV.
( - These compounds have the general formula I:
_ iy

A

X7 W

-y
5.
N

or a pharmaceutically acceptabie salt thereof, wherein R}, R W, X, Z, and Ring A are as
defined below.
[0017] These compounds, and pharmaceutically acceptable compositions thereof, are
useful for treating or lessening the severity of bacterial infections. In particular, the

C, compounds of the present invention are useful in treating or lessening the severity of
urinary tract infections, pneumonia, prostatitis, skin and soft tissue infections, intra-

abdominal infections, blood stream infections, or infections of febrile neutropenic patients

DESCRIPTION OF THE INVENTION

[0018] The present invention relates to 2 compound of formuia I:



saturated, unsaturated, or aryl ring having 0-3 heteroatons independently
selected fromnitrogen, oxygen, or sulfur, wherein: R is substituted with
0- 3 groups i n@epensdendi y sel ected from halogen, oxo, R  PeERs2004/682541COZR,
NRC(OR C(ONR) 2 S02R, S02N(R)2, or C. NR802R, wherein: each Ris

i ndependent|y selected from hydrogen, Clgd ali phati c, or a 5-6 nenbered
saturated, unsaturated, or aryl ring ha\g\ng 0-3 heteroatons independently
sel ected from nitrogen, oxygen, or sul &ir Wand vvherel n: two substituents on

adj acent positions of R may be taken Qe to forma 5-7 nenbered
saturated,. partially unsaturated, or {y ri havi ng 0-3 het er oat ons
|ndependently sel ected from nitrogen, em—0r sulfur; Ar is a 3-8

menber ed saturated, unsaturated, or 'éltl?' ring, a 3-7 nmenbered heterocyclic
ring having 1-3 het er oat ons independ ?/ sel ected from nitrogen, oxygen, or
sul fur, -6 WO 2005/012292 PCT/ US20045602541 or a 5-6 nenbered heteroaryl
ring haV| ng 1-3 heteroatom; |ndependently sel ected from ni trogen, oxygen,
or sul fur, wherein: is substituted with 0-3 groups |ndependently sel ect ed

fromR , oxo, Ahe: &l% logen, CN, C(ONR)2,
NR C(OR, Cﬁ%ﬁeﬁgmw%ﬁ%‘%f or he§ R R2 is selected from
hydr ogen or a VCis-sglegtbd frommitroges, &Iborﬁﬁd Ring Ais a 5-6 nmenbered heteroaryl

ring having 1 pendently selected fromnitrogen, oxygen,
or sul fur, prgi\‘;ilsga%ﬁ{ at ggild(ﬁ@?ng has a hydrogen-bond acceptor in the

position adj adan® ardt:he point of attachnment to Ring B, wherein: Ring Ais

subst | ut e gl iy oF YRS ANRERBARIE HpBEASAE PR R e
'i\I(R' )2, or N@E@@ﬁmmmmmmeh,ortsuﬁmswmiﬁu uents on édj aceni posi tions
Of Ring A may be tgken 008 éd*l?ﬁldgg%%ﬂ‘n?eé&de ML epeng'i*ﬁ ooa”' ally

unsaturated, or aryl ri ng avi n ro ef%ct ed
from ni trogen, oxygel(OWR', GUIK, L!DR' IF(CN)S.SSR' A¥03, BaddoizehcCd,| @LO)N&@):IMRC@ER’IQ

definitions shall u ot h i ndi cated. [0020] The phrase
"optionally substi tultgcl(a:ydR §§‘?ﬁ$§3 éﬁangeabl y with the phrase

“substituted grs@adubstituted.” UnI ess ot her W se indicated, an optionally
Syosty Luied SR DN oIeNER PUOSUI TRl e YRR BHLS28, L 9
term "al i phati c"optibnallglrégdsvad b -@L NE), or 8s; used herein, neans a straight-
each R’ is independently selected from hydrogen, C;.4 aliphatic, or a 5-6 membered
saturated, unsaturated, or aryl ring having 0-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, wherein:
R'is substituted with 0-3 groups independently selected from halogen, oxo, R,
N(R");, OR®, CO,R°, NR’C(O)R®, C(O)N(R"),, SO;R®, SON(R);,, or
C, NR°SO.R°, wherein:
each R® is independently selected from hydrogen, Cy.4 aliphatic, or a 5-6
membered saturated, unsaturated, or aryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, and wherein:
two substituents on adjacent positions of R' may be taken together to form a 5-7
membered saturated, partially unsaturated, or ary! ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur;
Ar is a 3-8 membered saturated, unsaturated, or aryl ring, a 3-7 membered heterocyclic

ring having 1-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur,
-6-



chain or branched Cr-Cs hydrocarbon chain that is conpletely saturated or
that contains one or nore units of unsaturation, or a nonocyclic C3-Cs
hydr ocar bon o{ydgingayfitdes Cs- Cl2 hydrocarbon that is -conpl Ho )ﬁ%z‘ﬁ Ated or
t hat contains one or nor e units of unsaturation, but which 1's not aromatic

(also referred to ei n,_as arb cl oal k S a
singl e point of & Wﬁ’é‘h‘?mq]be etrﬁ%%rré’ﬁhawg ﬁﬁé’e%cfaéo&ﬂ ‘B‘Y‘?‘Rﬁgﬁ@ﬁ 5*‘5?‘?3

i ndi vidual ring ftdinﬁi&logerbbﬁ)}gehloesu’lfu&gwmﬁﬁ em has 3-7 menmbers. For exarrpl e,
branched o al Kyl . A5fheappred G grovtt BBE SRty Bt Repub R tBhen as
Ecycl oal lkxlél I);?tl kyl, | k( QE|NX@JRK?W|N@} ilial?geﬂrCNl(GEmNa?jﬁ knlmmb)kersm' ,CEOR3] The
erns "al kyl", "al kox ydr.g Yy al koxyal kyl ", and

"al koxycar bonyl ", us R herrdR (3,2 Rjart of a larger noiety include both
strai ght and Rzzsgggctg@%ﬁ,q@a%%&,gg@qgg@%ég%g%d branched chai ns

containing one to twelve carbon atons he terns "al kenyl" and "al kynyl "

used al one or Rdgg piya S-membered Jeteropgy Eaghaying Ir4 heterpaferas @é@l??néqﬂﬂéhsg}m“"dand
branched = chai nsp¢R Rk@ed, eﬂyg@mrmﬁ&viﬁ&o{@edqe&t%a nag Hmhyhfb(g@étonﬁhe term

“heteroatont neans nitrogen, oxygen, "or sulfur and includes any oxidized
formof nit rogerﬁcmf%ﬂlpmﬁ’ﬂu@hmﬂcﬁé thﬁh&?@ﬂh?fﬁ@écm@ﬂmcﬁmgﬁwmmc ni trogen.

Al'so the term "nit 13 sm%{d%%ﬂ?oé gl%bé ﬁa&&ﬁ&&m&&&&%&% BxdieicgroCYClicC

ring. As an exanple a saturat ed unsat urated ring having

0- 3 heteroatons sel e(QRecN@)@rﬁR' d?@ngﬂogeatﬂNtﬁ(QiN(Rﬂzim]&@@DRﬁt%Rm trogen may
be N (as in 3, 4-dihydg P %p) MNené@s: 1n pyrrolidinyl) or NR+ (as in
.n@‘i“% 00241 “th

ubstituted pyrroli e term "unsaturated", as used herein,
m{ans that a noi et frhsmbstopmtom adiseent posificns obRingdcmaybestekenriogether o faoh ades
aryl rlngs [0025] T a@, I rger. noiety
as in "aral kyl" "ara 5@1&(19};.::@%&»}%3%&#??& %Egﬁu&%d éPflrﬁitg%Wﬁ%g?ycl iC,
bi cyclic and tri cycl |h@terdattgissi?®l)mnﬂmmgframtmtm(ﬁenmygqnve:Stuﬁulf ourteen ring
menbers, wher gj t Binfidh d wherein
each ring in ﬁh@g@y {Agrah&?gn{é% {#gqgl éfn’rl ngﬁgrre lyﬁﬁ'lg%% gfwrﬁgg aryl" may
be used inter dndicgpelably with the term ‘aryl ring". The term"aryl" also
refers to het ry »Ne |nbe| 002 The term
"het er ocycl e" ,Iﬁ@i‘t e?%ecé/ Xpﬁ}o%gfy sﬁ@? g‘ﬁ%%acgsea?l{tgr h“élﬁhet%?’l Hns
non- aromati c, mhanm;edlorunsubstm;md T Entess ¢therwywlmdtcatadngl qmshaehysuﬂmmm five to
fourteen ring nenbers i Slgn%? nor e gn ers is eroatom

wher ei n each r%r?ﬂfl?%l}aﬁ%a %rﬁ]a e&ﬁlf%bﬁtémtﬁblfgo er%??ﬂ’e?% FH027] The
term "heter oarsybshmtioﬁmina%pemmmfﬂmomrt of a larger noiety as in

"het | kyl » "het yl al f t I bi | d
ricyerte i g8 SRR RRCHIR S Bt atend s RIS e S RGhber o,

wherei n at | eafhin@nBrafidhd@ CyACs hiddtocarbon chain that is completely saturated or that contains

~ one or more units of unsaturation, or a monocyclic Cs-Cg hydrocarbon or bicyclic Cs-Cyz

Q hydrocarbon that is completely saturated or that contains one or more units of
unsaturation, but which is not aromatic (also referred to herein as "carbocycle” or
“cycloalkyl™), that has a single point of attachment to the rest of the molecule wherein
any individual ring in said bicyclic ring system has 3-7 members. For example, suitable
aliphatic groups include, but are not limited to, linear or branched or alkyl, alkenyl,
alkynyl groups and hybrids thereof such as (cycloalkyl)alkyl, (cycloalkenyi)alkyl or
(cycloalkyl)alkenyl.
[0022] The terms “alkyl”, “alkoxy”, “hydroxyalkyl”, “alkoxyalkyl”, and
“alkoxycarbonyl”, used alone or as part of a larger moiety include both straight and
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systemis aromatic, at |least one ring in the systemcontains one or nore
het eroatons, and wherein each ring in the systemcontains 3 to 7 ring

nmenbers. The (wrfasoipberoaryl™ may be used interchangeablotpibdolodbg term
"heteroaryl ring" or the term "heteroaromatic”. [0028] The term "hydrogen

bond accept or used herel ns cap Ie of.. .acce ng a
hydr ogen bondbfaﬂe}lf’i‘/ﬁlm%ﬁcoﬂ §'0ne we} a?:rgélﬁ)%ms f”“ﬂﬁg (i %ﬁg or

ni t rogen at onfalkwpyEaised :hlyne@r s pamg?@rlarghanowts sh;qmmnctiydlarboﬁl getpht and teiﬂaﬁafd
oxygen, or a thioether u fu rred hydrogen bond acceptor is a
nitrogen that cﬁ‘aé“sﬁ‘é‘a‘ﬁ‘y‘}%r‘u’" 81"“5‘%3“%8"%005/012292 - - - PCT/ QS2004/ 002541
[ 0029] A conbipeas] ortﬂmftemﬂbmtetdatmm’mmans nitregenadygsn, bﬁs@@r sdSaclideg anl y 1 f

such a conbination.res abI or chem f easi bl e conmpound. A
Stabl e conpoultsr ceER anplaetnR e R oind SR A fer pfany Fas Ho8roy

subst anti al | y Addottk¢ ©fin gk picludés aasubﬁtﬁﬁfﬂﬂéﬁﬁhbg@ diffahéi@féc?cﬂidrﬁl SAshaf the
absence of noisture_or other chem_.call reactive., conditions, tor at |east a

week. [0030] PFamle. in $saturapderasrtially psstraled Tinghpving Octaetepatompselected fiom

conmpounds of bkygen, sufieithit@iged)eé 18deeh mah bé NUBOINS4-Gih§Rb Bl %fﬂolylﬁbﬂﬂ'(as
tautoneric forns of. the conpounds Dbeing within the scope of the invention.

[0031] Unl ess“bPlﬁ‘@F‘gﬁ“@éo%Ngt@ﬁmlgtsﬂﬁt}f'ﬁdéy“&lé‘ﬁpﬂ? ‘ed herein are also nmeant to

include all  spe2apochiridehuntMiriBaOhs dsB®heatbin UALMS Bat 4 mBiety Ha Bndordde S
configurations for each asymetrjc center. Therefore, single stereocheni cal

i somers’ as wePRitsef ugsERRtiEnEdiiRcludes 2yEngSt er eomeric m xtures of the present

conpounds  ar e gyg2ki mﬁeh&u?ﬁ?ﬁeuééﬁafoﬁéoﬂd%\ﬁﬁﬁbfﬁ’ﬁr er bioleBPa iREAEkyrSe stated,

structures dep| cted herein are also neant to mc%u de conmpounds that differ
(y in the preas&kpes, of sofxydlkylnoeiers te sroaprveki. bipydicrand fiqyckis dnesystems

exanpl e, CONMRHAES oA ¥ £ th %rt@éﬁ@%\ﬁerﬁﬁe&él %erﬁﬁat RAGRE rihSln th@%rsfeﬁ;% acement

of a hydrogen by a deuteriumor tritium or -the replacenment of "a carbon by

a 13C or l4Caswpatie pechwieaeip o#chaing in (i sysican eantalescipd tous meambers, hefaon. Such

conpounds ar e« ‘beludd iRk &Hpq bR RRl 0 " 0 R

bi ol ogi cal assa 1151J[YOID(%SZ ! gg% g 185}?1:&‘1—%1 %@mﬁ% g\h%t)‘lg}gnt!%esg %?Defesést forth
in Table 1 bel® teroamltﬂnssyst@msaqdemeHeremhclvaH Habcd H NONNNN

ITN_N ~NJN N%lﬂl&] ' TheYerm “heterocycle”, “heterocyclyl”, or “heterocyclic” as used herein means

non-aromatic, monocyclic, bicyclic or tricyclic ring systems having five to fourteen ring

members in which one or more ring members is a heteroatom, wherein each ting in the

system contains 3 to 7 ring members.

[0027] The term “heteroaryl”, used alone or as part of a larger moiety as in

" “heteroaralkyl” or “heteroarylalkoxy”, refers to monocyclic, bicyclic and tricyclic ring

systems having a total of five to fourteen ring members, wherein at least one ring in the
( system is aromatic, at least one ring in the system contains one or more heteroatoms, and

wherein each ring in the system contains 3 to 7 rha}g members. The term “heteroaryl”

may be used interchangeably with the term “heteréaryl ring” or the term

“heteroaromatic”.

[0028] The term "hydrogen bond acceptor", as used herein, means an atom capable of

accepting a hydrogen bond. A typical hydrogen bond acceptor is a sulfur, oxygen, or

nitrogen atom, especially a nitrogen that is sp~hybridized, an ether oxygen, or a thioether

sulfur. A preferred hydrogen bond acceptor is a nitrogen that is sp>-hybridized.
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H ef gh NNNNNNNONN NNINN-~S Hi j kIl -9 W 2005/012292
PCTI US2004/ 002541 \N S\ ~NS mn O p INNISI""~NNN-~ N /JESA'~qgr s

t 0 NoA NI Iwb@ooso122d0 SON NN U v wx NNN) If NY zpagdebosdé: NoN ON
J NIN ~IInfj ~NNJ cc dd eeif OnINNO gg hh wherein each Ring Ais

optionally su ut enbodi nment ,
Ring A of formi?'b]t ‘?gmﬁ gg[i%fnrrgereﬁtla g?re\fraggéig%m I'n SrSﬁ’aw r#ﬁi&@eaheteroatorrs
i ndependent | ycgable@itoademhﬁ)mwﬂbhxgéhﬂmédkyémlblmommuﬁ Lﬂistalfdp cwnpmgdphat sai d

ring has a hy sﬂlé)th? o | poi nt of
at t achnment togéﬁ%gg ng\%ere?nﬁ)gg%%b%ﬁgqigﬁgh%gaﬁﬁgﬁgﬁlﬁ@&a hbltlg | tu{%d as

defi ned herei rtemmttae of 40C4F lesx; dothe Amgndem! awisttre pr ethdyohbemieaity, redting A of _
formula | is %? het e oaryl ring having 1-3 nitrogens, provided
that said ri nﬁoqf’é'%onﬁ A 7 ??Bteanweﬁ omin the position adjacent to the point of
attachment t o [6®30p axmﬁnw@pateﬂaodnamg:d&lﬂﬁaﬁpmdtea&hdqompam&&toifﬁnﬁ ed as

](cj g]; Inﬂ ?g |h © ;(rale T%vzg IE@I efx?sg%l t'ful}talac ec:r oglllsn al? sucg (%elmrgc?nrgnsc fonF\;ller) thé cg%pglgnld(sa s of

being within the scope of the invention.

[0031] Unless otherwise stated, structures depicted herein are also meant to include all
stereochemical forms of the structure; i.e., the R and S configurations for each
asymmetric center. Therefore, single stereochemical isomers as well as enantiomeric and
diastereomeric mixtures of the present compounds are within the scope of the invention.

C i Unless otherwise stated, structures depicted herein are also meant to include compounds
that differ only in the presence of one or more isotopically enriched atoms. For example,
compounds having the present structures except for the replacement of a hydrogen by a
deuterium or tritium, or the replacement of a carbon by a B¢. or “C-enriched carbon are
within the scope of this invention. Such compounds are useful, for example, as analytical
tools or probes in biological assays.

[0032] Examples of suitable Ring A moieties are set forth in Table 1 below.

Table 1
H
Nj> n-N N N=\
y | NH
AN 4 /U\) /L’r\? /K-/
H
C a b ¢ d
' H
N= N=\ N NN,
V4 VN N N
/N"N /N*‘// I N' /u\//
" H
e f g h
oN ‘N
» N= N=\ N
| N N TN A\
N AN AN )L}
H
i J k 1



a, b, c, d e f, g h i, j, k I, in p, q r, s t, v, w x, vy, 2z aa,
bb, cc, dd, and ee, wherein each Ring Ais optionally substituted as
def i ned abovewoq[2063381204 N~ Ot her errbodi ments, the Ring A ngicqijsesmafasdhor nul a |

are selected fromrings a, S, W, y, and z, wherein each Ring Ais
optionally substituted as L\n above -10 200 2292

PCTI US20041 002541 [ 0037] H ng for g cyclic heteroaryl
ring, preferred bicyclic etl es | de be i azol e,
benzi m dazol e, benzoxazol e, nﬁrd qU|nq1|ne [ 0038] Accor |ng to one

enbodi nment, substituents on ng Aof formula T, if pre ent are selected
fromoxo, N(R )2, CCONR)RBMN R , stfal ogen, NT{ R ) SO2R C(O)R, OR, or
R . According to another epﬂq#?ﬁgntyiéﬁ substllydent s ng A of formula
include nethyl, ethyl, propyl, piperazinyl, piperidinyl, or norpholinyl,

wherein said R groups are goptional Ily substitsited withtR, N(R) 2 or OR
[ 0039] According to one enbo i ment, , R1 gr 4P of forrrula | is optionally

substituted phenyl. [0040] rdi ngpt g anot rNerrbod , the R3 group of
formula | is an optional | v Sbstitate¥ 5- @red h aryl ri ng having

1- 3 het eroatons i ndependent Iuy sel ecte‘pl from n{”trogen g‘?ygen or sulfur. C
[ 0041] According to anot her enbodi nent, the RL group of formula | is an
optionally substituted 5- T}jred oaryl ~Ning hav 1-3 nitrogens.
[0042] Yet another enbodi meat of thell present nyent i onl rg ates to a conpound
of formula | wherein R i€ ah option&lly sdbstitute menber ed het eroaryl
ring having 1-2 nitrogens. y[0043] I n, certain ggpbodi mentyg, the R group of
formula | is selected froman opti onaIIy substituted phenyl or 5-6 nenbered

hét eroaryl ring having 1-2 rogeny-N t heMsiermbodi Ry, the RL group of
formula | is selected fro |\opt|o aI ysu))Ethuted /m/r,;Jd-Z-yl,
pyrid-3-yl, pyrid-4-yl, pyri done, pyr“fmdln 22yl , pyrTmWNin-4-yl,
pyrimdin-5- yl, pyrimdin-&eyl, imddkol-1-yleeimnm dazolf2-yl,

i m dazol -4-yl, or imdazol-5-yl ring. ., Accordi to yet anot her enbodi nent,

the RL group of fornula | is an opti ﬁa}bly S b\Mituted ring selected from
pyrid-3-yl, pyrid-4-yl, pyridone, rihi di ne5-¥1, or Cimidazol-1-yl. [0044]
In certain enbodi nents, substituentsgon the Rjngroup of fornula I, when

present, are selected from hal ogen, R, oR , N(R' ) 2,
SR, C(O N RWpsreimgaclRipR s ogignal IYS%WW‘E@MBMWSOZR According to

other enbodi [RBasE, Astadihd l4RE SmBRihAR, Bhe AldP¥RnRia X9k BlhdnbereaWhen present,
are selected fromoxao, fluoro, chloro, C%IS NHCH2CH3, NH- cycl opr opyl ,

NH2, NHC( O) CHieteroyybying-payasolst Befsioatoms tﬂWendﬂlhwﬂect%dmwmg% BBEEY| OF
cyc o propyl, i.SaRRevbed EH2R0SMAY has a hydrogen-bond acceptor in the position adjacent to

the point of attachment to Ring B, wherein said Ring A is optionally substituted as
defined herein supra.

C [0034] According to another embodiment, Ring A of formula I is a 6-membered
heteroaryl ring having 1-3 nitrogens, provided that said ring has a nitrogen atom in the
position adjacent to the point of attachment to Ring B, wherein said Ring A is optionally
substituted as defined herein supra.

[0035] In certain embodiments, Ring A moieties of formula I are selected from rings
a,b,e,defghijklmp.qnrstvwzxy,z aa,bb, ce dd, and ee, wherein
each Ring A is optionally substituted as defined above.

[0036] In other embodiments, the Ring A moieties of formula I are selected from rings

a,f,1,s, w,y, and z, wherein each Ring A is optionally substitvted as defined above.
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CH2pyridin-3-yl, OH OCH3, OCH2CH3, OCH2phenyl, OCH2pyri di n-3-yl,

CH2pi peridi nyl, CH2cycl opropyl, or CH2CH2OCH3. -11 WD 2005/012292

PCT/ US2004/ 00@o4tosohi£245] Accordi ng to one enbodi ment,; Rlpdraussstsilsiut ed
with -M/--Ar wherein T is a straight or branched C1_3 al kylidene chain
wherei n one e i i i L r@a?#r a0k o or
-S-. Accordi Egéq%gj amﬁrgjﬁhg%%f ?@ﬁ{s%%@h?ﬁ?ﬁ al 1%@2%;1:&%%?%%%%5' ﬁ-gfg- 3

al kyl i dene chai moigtiesringludecheazothiazels bemeimiddzpleobenzoragole.apd awineliney - 0-, - NH-,

or -S-. Yet a r i : r i j :

conmpound of ?%Hrsg Iagf%\?\ﬁu%i%%e %%b(?{ﬁesdabsgtﬁﬁg%{l gg&aﬁ%&g W%krafagﬁlgb%?&lts an
optional | y substscledtefrom-Bo, REIEHOINRS:, (IaRE HalpgamgNRNSMNE , LR @R ravat ons
i ndependent |y se fro bt or I .d] to
anot hr _enbodiRiettcor Lo ARo S Bmep k. &R o S s rorBERARUBR. 7, ¢ ca
f5- nmenber ed hetneindreyl, propyl, Ipitpe:imiyyllpi@elﬁrﬁt_i)drmammpmlihyldwhﬁeideaiﬁb Eg'/g;oaﬂ et eﬂ
rom nitrogen, oxygen. or. sul.f ufo. ordiag to yet another enbodi ment, the
Ar  group of {8 ?’asqbs'iltélteaﬁfu%‘g{I%@ﬁlc’i}g&bsti tuted 6-nenbered heteroaryl
ring having 1{039ni t Acgedisg toYat eabatiner, ttaRbgiongaf fornallal Bptionally conpound of
formula I wherein Ar. is optionally substituted phenyl. [0046] Wien the Rl
group of formit tputgdphenylst i t ut ed with -M/Ar, exanples of substituents on
Ar incl U(rjrte) gal[atmp, ﬁéordiﬁﬁtoamb Ei’embSWt,tM,gna@dﬁ%ﬂlBI.is{1@&%‘611311@000][ di ng
to one enbodi nent. n t ubstituents on jacent positipns o Rl o
formula | are$ Wﬁ%ﬁ%‘?‘ﬁ%?‘%%em%ﬂrﬁ“&h'aﬂﬁg ?%SF%W‘?“E’E%E?W‘E@E@Y ?‘{l"t‘f&df used to
R1, rings fofathitbgmnesyged)el sller.5- 6 menbered saturated, partially

unsat ur at ed, yl .rings having Q-2 heteraogtons independently se|ected
fr@m nitr ogen%%ﬁigeﬁf’c “%'E’Iaf‘ﬁ'ih‘?”n%é’é’a?eﬂ?’#& FHRSE E@'F‘g@ﬁ‘d%ﬂ} ?ié‘ﬁf‘;‘e‘JYsai d
ring fused to shlstitBedsPhemb&ed hidt@baral g RAWAL 1 ShitrSg@ha)r at ed ring having two
oxygens or a 6-nenbered saturated ri nfC{phaVI ng, two o%%en. Exanpl es of

substituents &H4 i d YPYaagthe el R HRE T gl ErResd0 £ ROBBOHIGbr i ne.
[0048] One emgghiutEnyhéin RAS ARSIy subéBiidd GmérRbedddiibter@url dh@MRAHE €L20f
formula | wherein RZ is selected fromnethyl, ethyl, isopropyl, or

cycl opropyl . ARSI ng to another enbodinent, R2 is methyl or ethyl.

According to }gia3pnoiQkai8RRBILIRAL, thd¥ Bbup SIBARIAT & séiSctld #8dh an [ 0049]
According to one enbodi ment, the present invention relates to a conpound of

formul a | wheroptippaily pubsiigatedphersbpr 16 espirened heteroarybrmmhavingodnifregans. the
t i t : | s el i 0051
present i nventduon .56l dinbs, i 18 quﬁ 1ﬁEé?écEQd frbod %\651%%?&1@ sbdtudh | ]

Conmpounds of the present invent | i n the genu: onpounds
descri bed i n REHEA-QYPHi4E8E spyridctndveridons pyiimiin-2-yh avémidins¢ol eyewidithat t he
presence -12

yl, pyrimidin-6-yl, imidazol-1-yl, imidazol-2-yl, imidazol-4-yl, or imidazol-5-yl ring.
According to yet another embodiment, the R! group of formula I is an optionally
substituted ring selected from pyrid-3-yl, pyrid-4-yl, pyridone, pyrimidin-5-y1, or
C imidazol-1-y1.
~ [00441 In certain embodiments, substituents on the R! group of formula I, when
present, are selected from halogen, oxo, -(T)y-Ar, R', COzR’, OR', N(R");, SR',
C(O)N(R "2, NR'C(O)R', SO;R', SOzN(R"), or NR'SO,R'. According to other
embodiments, substituents on the R! group of formula I, when present, are selected from
oxo, fluoro, chloro, N(CHjz),, NHCH;CH3, NH-cyclopropyl, NH,, NHC(O)CHs,
C(O)NHcyclopropyl, methyl, ethyl, t-butyl, isobutyl, cyclopropyl, isopropyl, CHzphenyl,
CHapyridin-3-yl, OH, OCH;, OCH;CHs, OCHzphenyl, OCH;pyridin-3-y1,
CH;piperidinyl, CHacyclopropyt, or CH,CH,OCHa.
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WD 2005/ 012292 PCT/ 1152004/ 002541 of the Ring A noiety, as defined above,
I nparts surprising and unexpectedly increased gyrase inhibitory, TopolV

activity, andwanibdsmiesobi al potency. [00521 According to peRfissisbagigent, the
present invention relates to a conpound of formula Il: N) N-NH HN >==0 Z

Ring A are aslBAF neacti ol AR S bbb R R e Sk En Bt Fonal |y

; ubstituted i sl;ﬁtxgﬁ: oﬁbAqamhiedi :CmTlhjliﬁh:e cﬂiﬁﬁ)vvﬂ(eﬁiﬁ @ae_a]mlbi;dme]?uibsf Tiudpeidndlly t he
-position wt o] n , Aanot.her _enbodi t t he, present

i nvention rel ﬁpggedfl%y?@?t'éﬂ%b%ﬁ%“o@’c?@}nﬁ}?gnqq}%rﬁmg?e@ © ’quﬁgpmﬁgts‘ﬁH HN >0 Z
RZ 11-a or abjheledule dikikidehd shaaowlepdinbhemstallend dndtrof @fis replaesddnOZ, -NR2, R,
and Ring A are defi ned abqve. (ﬁf?{%gé]e Q .her .enb?di ment s desgr%bi ng R2 and
Rng A gr oups ST~ SFrPeepbadipent GRS LTSRN A 0 f SEPRAEA P! above.

][0054] hoé her @dl‘bﬂ!iiclﬁﬂfbm Eelﬁx_lHﬁﬁ?ﬁﬁsﬁiuwgvﬁgl-g&pwaré@hfs?ﬁﬂpﬁoﬁha]ﬂjs&(sjtﬁﬁﬁd?@ Sﬁt ed
rom hydrogen or aliphatjc, ccordj ng .t o one eppodi nent, e
present i nvenficgiyered nggrétggpgg éa%ggﬁgrogtpmw@ppﬁ@%pﬂy e ‘ftecﬁg‘-’% OfFSPein Z is
NH. - 13 WO 20@ffoadm P TAIIorH¥A06 GRbihd bmbbARRR] théae gfdkh BEfdrRuR TS Her

enbodi ment, the_ present invention relates_to a conpound of formula Il or
Il -a wherein gpiienally substituted 5-membered heteroaryl ring having 1-3 heteroatoms independently

selected from nitrogen, oxygen, or sulfur. According to yet another embodiment, the Ar
group of formula I is an optionally substituted 6-membered heteroaryl ring having 1-3
nitrogens. Yet another embodiment relates to a compound of formula I wherein Ar is

( ) optionally substituted phenyl.
[0046] When the R! group of formula I is substituted with -(T),-Ar, examples of
substituents on Ar include halogen, OR', R', COzR', SO:R’', oxo, and C(O)R'.
[0047} According to one embodiment, when two substituents on adjacent positions of |
R' of formula I are taken together to form an optionally substituted ring fused to R, rings
formed thereby include 5-6 membered saturated, partially unsaturated, or aryl rings
having 0-2 heteroatoms independently selected from nitrogen, oxygen, or sulfur.
According to another embodiment, said ring fused to R! is selected from a 5-membered
saturated ring having two oxygens or a 6-membered saturated ring having two oxygens.
Examples of substituents on said ring fused to R! include halogen, such as fluorine.
[0048]  One embodiment of the present invention relates to a compound of formula I

B whetein R? is selected from methyl, ethyl, isopro_pyl, or cyclopropyl. According to

Q, another embodiment, R? is methyl or ethyl. According to yet another embodiment, R of
formula I is ethyl. |
[0049] According to one embodiment, the present invention relates to a compound of
formula I wherein Z is NH.
[0050] According to another embodiment, the present invention relates to a cor‘npound
of formula I wherein Z is O.
[0051] Compounds of the present invention fall within the genus of compounds

described in PCT/US 01/48855. However, applicanis have discovered that the presence
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[ 0057] According to another enbodi nent, the present inventi on relates to a
conpound of formula Ill: H NO -NHA HN>0 Zr III

or
phar maceut i caghyoodesept abl e salt thereof, wherein Z, R2 ooﬁs%re as
defined above, and the pyrldone ring deplcted IS substltut t

& TNR ) 2. e ) RpiP; b S g &mﬁm%'es%%%%‘aeﬁéﬁfw&%%

[ 0058] O her gyfamdnmmmmslﬁhcbwmaﬁ&mmmﬂcﬁmﬂ@okngy oups of formula Ill are

t hose descri for, foraula | ove, ments descri bing
substituents gﬁg% e 4§ Pf%%o?e?{gbog*m@ggl?ﬁﬁ'%e%meng?%m@%&%a%@W%gﬁj above
as preferred sahshill:zuents on RL of fornmula I. [0060] According to one

enbodi ment, the present invention rel at 0 a conpound of formula Il]
wherein Z is NH [0061] According to an tger enbodi nent, the present
invention relates to a conpound of for alll wherein Zis O [0062]
According to anot her enbodi ment, the pregent invention relates to a conpound
of fornmula I11- -14 WD 2005/ 012292 PQ S2004/002541 R NON-NH A HN
Z>~0 R2 1ll-a or a pharmaceuti cal | yyatg€ptable salt thereof, wherein Z,

R, R2 and Ring A are as defined abov}a.Nl.i 0q O her enbodi nents descri bing
R2 groups. of formula Ill-a are thosgjdescribed for R2 groups of formula I
above. C [0064] CIher enbodi nment s desc)&td)l ng Ring A groups of formula Ill-a
are those

Fl2
-
( - or a pharmacentically acceptable salt thereof, wherein Z, R* and Ring A are as defined
above and the imidazole ring depicted is optionally substituted in the 4-position with
C(O)N(R"), and/or substituted in the 2-position with R". Accordingly, another

embodiment of the present invention relates to a compound of formula Il-a:
\
A,

R/ »

Q< I-a

or a pharmaceutically acceptable salt thereof, wherein Z, R% R, and Ring A are as
defined above,

[0053] Other embodiments describing R?and Ring A groups of formula II-a are those
described for formula I above.

[0054]  Other embodiments describing R' groups of formula X-a are selected from
hydrogen or C; aliphatic.

[0055] According to one embodiment, the present invention relates to a compound of

formula 11 or IT-a wherein 7 is NH.
' -13-



described for Ring A groups of fornmula | above. [0065] In certain
enbodi ments, the R substituents on the pyridone ring of fornula Ill-a are

sel ected fromyhyesegpneor C7.4 aliphatic wherein R is Opi)t%é’iobcbloozsu
substituted wth phenyl or pyridyl. In other enbodlnents

substituents n
nmet hyl , et hyl O[ﬂ?g(ﬁut y Ccor 5gu{“yﬁ’gr %’?/%qdmenmﬁ bress Igtég-‘?eo{l&? %?at%—égg%%q
CH2pyri di n- 3- ydffoﬁﬂqallmel]—dwhgrmeGH@cycl opropyl or CHZCHZOCHS [0066]

foron e o s OSeEkre b PR hor WAl Earteda BofRIRRH 1) O

present i nventefdorm@s HI:es to a conpound of fornula [11-a wherein Zis O
[0068] Yet another enbodi nent of the present invention relates to a conpound
of fornula IV: -15- ~I WD 2005/012292 PGI 32004/ 002541 (T)yAr N O gN~-NH
A HN)==0 Z R2 IV or a pharmaceutical]ly acceptable salt thereof, wherein
y, Z, T Ar, R2 and Ring A are as defineff above. [0069] O her enbodinents
descri bi ng Ri ng A and R2 groups of forrmullg IV are those set forth for those
Ring A and R2 groups of fornula I, supr 0070] According to one

enbodi ment, the Ar group of formula I\ i tionally substituted 5-6
menbered saturated ring having 1-2 hetagg ndependently selected from
oxygen, nitrogen, or sulfur. [0071] ordi ng~To anot her enbodi nent, the Ar
group of fornula IVis an optionally Salstituted 5-membered heteroaryl ring
having 1-3 heteroatons independently gelected fromnitrogen, oxygen, or

sul fur. [0072] According to another erffodi ment, the Ar group of fornmula IV
is.an optionally substituted 6-nenbered teroaryl ring having 1-3

rogen. [0073] Yet another embodiment relates to a conpound of formula IV
wher ein Ar is orcyihapnrsuticallsaseepiable slt therefyyherein Z, R* and Ring A are as defined

above, and the pyridone ring depicted is substituted with 0-2 groups independently
selected from -(CHz)y-Ar, halogen, oxo, R', COR', OR', N(R"),, SR', C(O)NR"),,
NR'C(O)R', SOsR’, SO2N(R "), or NR'SO;R'.

[0058] Other embodiments describing R? and Ring A groups of formula FI are those

OR

described for formula I above.
-[0059]  Other embodiments describing substituents on the pyridone ring of formula ITI

are those described above as preferred substituents on R' of formula I.

[0060] According to one embodiment, the present invention relates to a compound of

formula ITT wherein Z is NH.

[0061]  According to another embodiment, the present invention relates to a compound
C ' of formula I wherein Z is O.

[0062] According to another embodiment, the present invention relates to a compound

of formula Il-a: |
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[ 0074] According to one enbodi nent, the present invention relates to a
conpound of formula IV wherein Z is NH [00751 Exanpl es of substituents on
the Ar group @lok&etea |V include hal ogen, OR, R, CO3RpusHiffs410X0, and
C(OR . [0076] According to another enbodi nent, the present invention
relates to a conmpound of fornmula IV wherein Zis O [0077] Yet another
enbodi ment of the present invention relatfgs.do a conpound of formula V: -16
WO 2005/ 012292 PCTI US2004/002541 R1 F [Nf-NH N HN>=0 Z RZV or a
pharmaceutical ly acceptable salt thereorywereiny, Z R2 and Rl are as
defined above. [0078] O her enbodi nentsdescribing R and R2 groups of
formula V are those set forth for thosg and R2 groups of fornula I,
supra. [0079] According to one enbodi ng e\present invention relates to
a compound of C fornula V wherein Z i $~-NH. p80] Exanpl es of substituents
on the Ar group of formula IV includeibal ogen, OR, R, CQR2R, SQ2R, oxo,
and C(O R . [0081] According to anoth P=8rbodi ment, the present invention
relates to a conpound of fornula V rein Zis O [0082] According to
anot her enbodi ment of the present invention relates to a conpound of
formula VI: (,)YAr NOF N~NHN HN 1la

or a pharmacentically acceptable salt thereof, wherein Z, R', R? and Ring A are as defined

above.
[0063] Other embodiments describing R* groups. of formula ITI-a are those described
for R? groups of formula I above.

(, [0064] Other embodiments describing Ring A groups of formula II-a are those
described for Ring A groups of formula I above.
[0065] In certain embodiments, the R' substituents on the pyridone ring of formula
IT¥-a are selected from hydrogen or Cy4 aliphatic wherein R’ is optionally substituted
with phenyl or pyridyl. In other embodiments, the R' substituents on the pyridone ring of
formula IIT-a are selected from methyl, ethyl, t-butyl, isobutyl, cyclopropyl, isopropyl,
CHgphenyl, CH;pyridin-3-yl, CH;piperidinyl, CHycyclopropyl, or CH;CH;OCHs.
[0066] According to one embodiment, the present invention relates to a compound of
formula IiI-a wherein Z is NH.
[0067] According to another embodiment, the present invention relates to a compound
of formula IlI-a wherein Z is O.

C_ [0068] Yet another embodiment of the present invention relates to a compound of

formula IV:

-15 -



Z>0 Rz VI or a pharnmaceutically acceptable salt thereof, whereiny, Z T,
Ar, and R2 are as defined above. [0083] O her enbodi nents describing the R2
group of formgpaeloase those set forth for the R2 groupcqfush@iomka ! .
supra. 17 WO 2005/012292 PCTI US2004/ 002541 [0084] According to one
enbodi ment, the Ar group of fornula VI ig.an optionally substituted 5-6
menber ed saturat ed ring having 1-2 heterﬁét gns i ndependently selected from
oxygen, nitrogen, or sulfur. [0085] Accprding to another enbodinent, the Ar
group of fornmula VI is an optionally swbftituted 5-nenbered heteroaryl ring
havi ng 1-3 heteroatons i ndependently sel ¢gcted fromnitrogen, oxygen, or
sul fur. [0086] According to another e - ent, the Ar group of fornmula Vi
is an optionally substituted 6-nmenbere “ : oaryl ring having 1-3
nitrogens. [0087] Yet another enbodi @ to a conpound of forrmula VI .
wherein Ar is optionally substi tute henyl —[0088] According to one
enbodi nent, the present invention re to a conmpound of fornula VI
wherein Z is NH [0089] Exanples of slubstltuents on the Ar group of formula
VI include halogen, OR, R, CXR2R, BE2R , oxo, and C(OR . [0090]
Accordi ng to another enbodi nent, t he pr eswnt invention relates to a conpound
of fornmula VI wherei.n Zis O 0091 Exenpl ary structures of formula | are
set forth in Pappkerpagsatically aCCTEFBIPIGSfQ“hﬁe pWhergin Ykﬁdibml\ﬁ@“dlﬁmg#\aﬁaﬁl ~NH
N- N~-NH N~ NNgNd MO0 HNHN HN HNIrO ~-NH/-N'HO/-NH O /-NH 1-1 1-2
1-3 1-4 -18-

[0069] Other embodiments describing Ring A and R? groups of formula IV are those

C- set forth for those Ring A and R? groups of formula I, supra.

' [0070] According to one embodiment, the Ar group of formula IV is an optionally
substituted 5-6 membered saturated ring having 1-2 heteroatoms independently selected
from oxygen, nitrogen, or sulfur.

[0071] According to another embodiment, the Ar group of formula 1V is an optionally

substituted 5-membered heteroaryl ring having 1-3 heteroatoms independently selected

from nitrogen, oxygen, or sulfur.

[0072] According to another embodiment, the Ar group of formula IV is an optionally

substituted 6-membered heteroaryl ring having 1-3 nitrogens.

[0073]  Yet another embodiment relates to a compound of formula I'V wherein Aris

optionally substituted phenyl.

[0074]  According to one embodiment, the present invention relates to a compound of
C __ formula IV wherein Z is NH.

[0075] Examples of substituents on the Ar group of formula IV include halogen, OR’,

R', CO.R', SO:R', ox0, and C(O)R".

[0076] According to ancther embodiment, the present invention relates to 2 compound

of formula IV wherein Z is O.

[0077]  Yet another embodiment of the present invention relates to a compound of

formula V:

-16 -



~I WD 2005/ 012292 PCT/ US2004/002541 F Q 0 y-p N~NN\ NOI \ I/ NNH N
N-NH N~ NNH N~ NM N:-)  HN~_O HN>=p HNITO HNf O /-NH /-NH /-NH /-NH 1-5 1-6
1-7 1-8 'F KQo fofoBsezO- ~ 0- ~F \ 0 HO Na NH O N-NH NepMrdEadioNzr NH

HV Tr O HNrO HNO HO /-NH /-NH /-NH /-NH 1-9 1-10 I1-11 1-12 ~ "NA2 N N)IN
NV N/ IV IV /1 / NN/ NM M HMN ~NH Nd  ~H N~ )-NH )-NH NO HN HN
HN HN )--0 )~0 ~--0 ~--p /-NH/-NH /-Nj /-NH 1-13 1-14 1-15 1-16 CN, \ O
NI / NNNNV O4N- NM | NNNNN N H R p- NHNO _NH N~ )--NH N%

or a pharmaceutically acceptable salt thereof, wherein y, Z, R? and R! are as defined

above.

[0078]  Other embodiments describing R! and R? groups of formula V are those set

forth for those R' and R? groups of formula I, supra. |

[0079] According to one embodiment, the present invention relates to a compound of
( ) formula V wherein Z is NH.

[0080] Examples of substituents on the Ar group of formula IV include halogen, OR',

R, COzR', SO;R', 0xo, and C(O)R".

[0081] According fo another embodiment, the present invention relates to a compound

of formula V wherein Z is O.

[0082] According to another embodiment of the present invention relates to a

compound of formula VI:

or a pharmaceutically acceptable salt thereof, wherein y, Z, T, Ar, and R? are as defined
above. ‘

{00831  Other embodiments describing the R? group of formula VI are those set forth
for the R? group of formula I, supra.
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HN H N H HN

~O000O0 /-NH/-NH/-NH/-NH 1-17 1-18 1-19 1-20 -19- | WO

2005/ 012292 PCT/ US2004/002541 N OO OM O aJ N N-NH N NNH N~ NH N N

- NHI

NNA N/ iNobdb b )-0)-0 Ht O -NH /-NH /--NH " WT;USggm,qmgg 1 23
NN

1-24 0 N N 10 N N O- ~-NHN NNHN~N~NHN~NHN~OHNOH

/-NH /- NH ~NH
N-~ HN N~ HN 4
1-32 1-35

% Aprine e Rmacperd e B upto Pt g N

Gubdtibifded D6 MemBerbll ban@athll rmg hdvirg INHhdferbhtbids Mdepdndédtly sélbdted-N ) ~0

HN~O HN 0 HM r.O

from oxygen, nitrogen, or sulfur.

[0085] According to another embodiment, the Ar group of formula VI is an optionally
substituted 5-membered heteroaryl ring having 1-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfor.

[0086] According to another embodiment, the Ar group of formula VI is an optionally
substituted 6-membered heteroaryl ring having 1-3 nitrogens.

[0087] Yet another embodiment relates to a compound of formulé VI wherein Ar is
optionally substituted phenyl.

[0088] According to one embodiment, the present invention relates to a compound of
formula VI wherein Z is NH. )

[0089] Examples of substituents on the Ar group of formula VI include halogen, OR',
R', COR', SOR', 0x0, and C(O)R".

[0090]  According to another embodiment, the present invention relates to a compound
of formula VI wherein Z is O.

[0091] Exemplary structures of formula I are set forth in Table 2 below.

Table 2.
4 o] 0/'-0
HN
N NSy N/\N
N) I P O
i | DN
F—NH ﬁg N E§ N}‘—-NH ];‘:,-, YA
HN HN HN HN
=0 o =0 =0
/—'NH S hH /—NH /_ NH
I-1 I-2 I3 14
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of N\J NJ NJ NMNNN\ NFI \ FF O~- -NHN~-NHNHN, OYHt~\ O NH NH
N /-O/-NH/-O/-NH 1-283 1-284 1-285 1-286 -36 WD 2005/012292

PPC"CT/ US2004¢ H5h89¢h22020 | ") N NH NH INH NIN N\ NN Pcﬁhszﬁmﬁoﬁd NT \ /
\' V' N ONNHNO-~NHN" NHO ~NH ND ~-NH ~--NH NH NH/--NH -NH r 1-287
1-288 1-289 1-290. ~\ oN'NiNINHNHNHr0O NYN~NNNN I;N FF/I F
-NH - NHNH N~ O N4 NH J ~N~%li'm ~0O /- 3?\‘"0 -NH 1- M. 292 1-293
1-294 NN ONg )- ~--NH 295 [00 "rhe conmpousds) of this

i nvention naybe préﬁgred in gen raI by nmeth ds known to those skilled in
the art for anal og§uy¥ conpound¥,Sas ill ust P'a‘ted by the g§ndral Schenes I,
[1, 111, and N sho bel ow and e Exarrples et forth in . =37
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WD 20051012292 PCTJUS2004/ 002541 Schenme | RAN + H2N (a) R 2~ "k XN OHH
1 2 3 [0093] Schene | above shows a general nethod for preparing

- al kyl - N- cysmoeos@enyz (3) useful in the preparation of whevsapadags of the
present invention wherein Zis NH At step (a), cyanamde (2) is treated
wi th an al kyl isocyanate in aqueous sodi um hyd;foii de to afford, jafter

acidification, ound 3. Onm’bl skill in the oWoul d rec@' that a
variety of alk i-8gcyanat es Ve be anenabl e trg_$he reacti ondi tions
of Scheme Ito formgyariety of Mgal kyl -N-cyanoureas. Schepe Il Br Br Br

(a) (b) F I/ FF IEJF 1/ NH2 456
N~NHA2I1OIl H2NJOH H2ZN H R~-NAN CN N02 A R~
(e). (s) R N~NH O OR2 10 eagent s an sodi um

perborate, HOAc, § R ng Ay - STHF; i , OC (d)

R - B(OH) 2, Pd(mg_ga—u'* CO3, 9, HA O mg 70&; d—NEt (f) 3,
H2SO, 95C (g>d2-nethyl - 5}.h?'o'};ﬁ'seudourea chl orof - 38 V\D

2005/ 012292 / US2004/ 002541 [0094] Schefre I T above hovvs a general nethod

(e). (f) (d)

for preparing the hepzi m dazol e y34g 1-249 1-250
=N
s
N
&
C :
NH NI\)
1-254
Ak
N
Sy




conpounds of the present invention wherein Zis NH or O The brono-aniline
(4) is treated with sodium perborate and acetic acid to formthe

di f1 uoro-nitr@eeeapesed (5). Conpound 5 is treated wth pRirRQ200ubdsey NE
presence of sodium hydride to afford the bi- aryl conpound 6. The renaining
fluoro group of conmpoundd is displaced with amoniag to formthe, am no
conpound (7). The 2-ni Qrom)a WRe-(7) is tPe (}upl ed t ;quo,Lgryl
boronic acid, at ste NU) the mresence of paly afliumto fo@the tri-aryl
conpound (8) The njtro group of corrpound 8 i reduced to forma diam no
conmpound which is Yrpated with ¥ njN -al kyl - N- ygnourea (3)Y form

benzi m dazol e conpouofid of fornulafl wherein Z NH (9). [ 5]

Al ternatively, int diate 8 may~Qe used to f conmpounds formula |

t

wherein Zis O 10 is § y treat) N after ion to the
di am no conpougd, YWh -rretle]I“\- thippseugo R2- C r gf gr mat e
according to the*Nwet hod descpiived by L. | . Mehuse et al, 3 Med.” Chem 1989,

32, 409-417. @€ of ordinary skill in thgart woul d r;é'(?ognl ze that the
reacti ons depicted Scheme 11 are anep e to a var of Rt and
Ring A groups of tﬁg&pr esent |nv22€| on. [0096] ?% an alter na;[%éé met hod,

internediate 8 |s treated with either i N
di et hl ycar boxy= l\,\"n?t hyl - 2- t hi opseud@eﬂa”bf NN- @i %Lﬁ’r?{earn/d‘ ’"2/ﬁaft°'|1|y| 2-
t hi opseudour ea t 6~f'of m conpounds nd 9, res vgnt heSese of
both N,N- diethlyc xy- 2- met hyl<R-t hi opseudguwea and N,
di et hl yur eam do- 2- yl-2- thio udour ea ar escribed i he Exanpl es set
ferth infra. -39 WDR005/012292 PAJ/ US2004/ 002341 Schenme L] NFV OR Br

i O oHOBB B N / H, A,\(a) HE :szNNo N21112 R O

NH NH
%—NH N '0}—NH NH N~ c>>_Nt‘| N o}_NL-—NH N._~
/—O /—0 o} /—0
I1-267 1-268 1-269 I-270
Hoj\
03\ )\
N o/ﬁ
© !\Q‘I G k/Nj\ /‘}‘J
N NlN NN N;LN
i > | g

1271 1-272 1-273 1-274

-35.



C. ZRzll-a Reagents and conditions: (a) Pd(dppf)Cl2/ KOAc, DVSO 80C;, and
(b) CQu(QAc) 2/ pyridine, DWF. [0097] Schene El above shows a general nethod
for preparingygosmeirss of formula 11-a using nethods sy@ﬁ]gﬁm,@hgd simlar
to those described by Kiyonori, A ; Marcoux, J.- F.; Buchwald, S
Tetrahedron Letters, vol. 40, (1999) 2657-2660. Conpound 7 is tpeat ed W th
di boranic ester i TNhe presence of Pd(dppf)/pot aSSI um acet ate@ DVBO at
80Cto affordinte,rt?redlate 11. Co d 11 is t ed with
4-C(ON(R)2-im dazotyg in the pre e te of copp P‘ cetate tooformthe
4-C(ON(R )2-inlidaZg}-1-yl co d 12. Conpsynds of forgda 11-a are

f i [ e), (f), and
i mdazole isjused to exenplify, one of

ordinary skill in S art would ni ze thi avarlety R, groups are
anenabl e to the dinSQ &gent @at st o for ;Dety of
conmpounds of th® pr |nv on 2 Tel ernmedi ate 11
may be treat eg_' M a varie of Rl - hal i or R -tri tes, using nethods
wel | known to’one of ordinary skill in t'he art, to fdrminternediate
conpounds 12' as sh@ifn bel ow. UsI-B% t he net hodb2Tkcit ed her el-&78&nd t hose
known to one of ordinary skill in the art, conpounds 12' are useful for
prepari ng conpounds 9 and 10 of the proesent i nvgntion as depitted above at
Scheme H. -40 V\Q,Zoolﬁ,012292 PCTI US AJLQ&ZSM o HzZN HZN NOZ 11 1T
ScherreIVFFgc; F (al 1 PN Br () /| Sr F'I NC2 13 14
15 R 'R
O N
( \ X
N N
e =\ N\) q J-NH N P NH )—NH
i O}—NH
/° .
1-279 1-280 I-281 1-282
el 0 5
g S
o .
N)\N N N
Ny | ! = I 2
F F
N N N NS
0 NN J-HH r»}\,) }——NH :\l
S C}f—m—t
C /° s :
1-283 1284 1285 1-286

36 -



R RONFoN RN HNI \ + RN, (d) / ~. NO2 OO\ NHNHA HZN gq HN
N0O2 ~O Z Ft2 16 17 18 Ha Reagents and conditions: (a); (b) NHAOH di oxane,
reflux; (c) RgoBRAAIAsTHF, reflux; and (d) Na2CC3/ DVF, heglps:dhd89% Scheme
|V above shows an alternate nethod for prepari ng conpounds of fornula 11-a.
Compound 13 is nitrated to form 14. Conpound 14 is treaf W th .ammoni um
hydr oxi de to for m,.%he am no conpound 15. The brono gr ou%f conpound 15 is
treated with thef n- HngAreagent in the presence of Pd(fPPh3)4 in THE to
form conpound 16 mpound 16 i $Htreated with Whe 4-C(O N(RW 2-inidazole in
the presence of s m car bona o formthe 4§ O NR)2- n”#iudazol -1 -yl
conpound 18. Conpou Ha are the repared frspx conpound 18 as
descri bed in Schene and ( [90100] Opk_of skill in
the art would reco of conp dsjof the esNent
i nvention may b% I !
11, and IV, ng , npEE€s set forth
bel ow. =41 WO 2085/ 012292 U82004/ 00259'—1 [ 00101] TheHconpounds of this
invention are potent inhibitors of gyrase and Topo IV as determ ned by
enzymatic assay. Th&@8% conpoundsl ﬁ"ﬁge al so beeﬂi-zgfi’lown to havé2%nti n crobi al
activity in an gmﬁlmcrobl al s ptibility a y. The activity of a
compound utiliz&dnin this invertﬁt'&ﬁn as an i nhlgist or of gyrase or Topo |V may
be assayed in vitrjg, in vivo or{_in a cell liné& according to nmethgds known
in the art. The detajgls of the ﬂhdltlons used/”ﬁ'or both the enzyQ tic and
the anti m crobi al eptibility¥a¥says are sefy ¥orth in thy” | es
b .ow. [00102] Acco ng to anot enbodi nment , e inventio I‘OVI des a
nposition conpri g a conpou of c;this inv jon.or a ph
accept able salt th n and a

adj uvant, or vetyc}m hg anoin N npound
|nvent|on i's such-hhat é effécrzl—-ve to detec

s I, IT,

/— 0 /_ /—‘0 -—NH
1291 1-292 1-293 1294
K
g

[0092] The compounds of this invention may be prepared in general by methods
known to those skilled in the art for analogous compounds, as illustrated by the general
Schemes I, II, IIT, and IV shown below and the Examples set forth infra.
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inhibit gyrase, Topo IV, or to neasurably decrease bacterial quantity, in a
bi ol ogical sanple or in a patient. Preferably the conposition of this
invention is &armsledhed for adnministration to a patient peRefRgh@Easuch
conposition. Mdst preferably, the conposition of this invention is
formul ated for, raIIadninistratlon to a patient. [00103] The term
"bi ol ogi cal ssﬁ%ﬁﬁi‘%—, as used herein, includes, without limtation, cell
cultures or extracts thgzeof; biopsied mater(é)al obt ai ne@® froma manmal or
extracts thereof; and blBgd, sgllvﬁ\ﬁyrlne——#eees Rfe wPears, or other
body fluids or extracts ?ﬁﬁgeof [OOIGM] I nhi bition of gyrase and/or Topo
IV activity in a biological sanple is useful for a varlety of purposes that
are known to one of skill in the art.2Exanples of such urposes i ncl ude,
but are not I| d
b| ol ogi cal speg?ér?gn §‘?’8¥”§5§megﬁ #ggﬁcatmssagéﬁ&?ggilg%ﬁ a’toclal?eraﬁ
"patient", as (@susdfuhisiths preparation of ﬁ%n cempavads ofpheaireqeabnyenaowmm ZishBl nost
preferably a [ "- i J e carrier,
adj uvant, or VA{h ?Icg %%?&Ighe é?%t&%'%ﬁ@{agmg g%&&%rﬁg‘%lk%g%%gséa%’n , or vehicle
that does not hydwiideyo ffeed, pfieraceitfivatyi, cahpaod 8y Dny of skl intiee abwpddnd wi th
which it is faornul.at | LS adj vants or
vehi cl es t hat m%m%e%gtse‘gggtﬁf%?%&%ém %')néa?é: %%ﬁ@%tgfi 1 "fhge’atlor?\l/eerﬁ |18?1c?dnc Ude, but
are not |i m t ed Stizmeilonfeexahvangs o8 N'-akyl+fN-oppoakasimi num st earate, | ecithin,
serun1proteins such as human serum al bum n, buffer substances such as

phosphat es, #ﬁl neﬂ sorbic acid, potassiumsorbate, partial glyceride
m xtures of s dgvegetable fatty acigds, water, salts gr electrolytes,

sﬁch as protam ne sul fate, disgdi um hydren phospfgat e, pot 4ssium -42 WO

2005/ 012292 PCT/ US20§47)002541—hydr ogen [phbsphat e—soti um oride, zi nc

salts, colloidal si#iga -Fnmagnesiumtri®I N cate, polyvi nyl ™y i done,

cel | ul ose-based subst 8ces, pol yet hyl ene Ngkycol, sodi um NG

car boxymet'hyl cel | ul 4se, pol yacryl ates, Waxes, 6

pol yet hyl ene- pol yoxypr opyl ene-bl ock pol yners, polyethyl ene gl ycol and wool
fat. [00107] The term "detectably inhibit", as used herein ns a

neasurabl e change in gyrase, or Topo IV, activity between a |sanpl e
conprising said conposition and gyrase, or Topo IV, and an ui val ent

sanpl e conpri si ngrigyr ase, or Topo IV in the absence of said conposition.

[ 00108] As used psrein, the t rreasurbly decrease bactefial quantity",
as used herein ns a ne ] cha pact eri a bet ween
a sanpl e cont aiNi ai d co |t|o,1;1N rrpleon:ontgi ey bacteri a.
[00109] A "pth u al | YRaceeft abl e sk pa ss\%ny non- NEX salt of a
conpound t 4 nvention thdt, upon administration to a reci pient, is
capabl e of pro di;hg, ei t her

8 7

C l(e)- (9)
L
L
P 0
HN
7
c
10
Reagents and conditions: (a) sodium perborate, HOAc, 55°C (b) Ring A, NaH, THF;

(c)NHs, MeOH, EtOH, 80°C; (d) R'-B(OH),, Pd(PPhz),, NaHCOs3, HgO THF, 70°C; {e)
H;, Pd/C, EtOAc; (f) 3, HpSO4, 95°C; (g) 2-methyl-2-thiopseudourea, R2-chloroformate.
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directly or indirectly, a conpound of this invention or an inhibitorily
active netabolite or residue thereof. As used herein, the term

"inhibitoril ywaGhisheEt abolite or residue thereof' meangrhRRamEBt abolite
or residue thereof 1s also an inhibitor of gyrase and/or Topo IV. [00110]

Phar maceuti cal cceptabl e.salts of the conpqunds of. this invention include
t hose derived dﬂ%‘i\ pﬁg}eﬁ’ﬁéﬁ@ﬂ’% W§a§%@6P§g¥§¥?rﬁ5‘?P§§ﬂ$@3§ﬂ& FaM ¢ aci ds
and bases. BExptipb@sis of the pickabin@ermivh vhe@in BisiNK: bri0e TacBloibeanilad(Had e,

al ginate, aspartate, bepzoate,  benzenesul fopnat isul fate, butyrate,

i Srate. canpbraH B SR OPOH A AERE 3 1T B oo BB T @Y uconat e,
dodecyl sul f at egongdiads sutched @/ith RifgA ibthe prefdnb@bfiotinm Iglddeohefoanastie,

gl ycer ophosphat e, gl ycal ate, hem su]fate, heﬂt anoat e h,exggé)ate,'

hydr ochl or i de, XHFarBBme S J8° roRAes Lo aroup of SApnewde s slnplasscr wifhiramoniact at e,
nal eate,  mal P& thdBhiRe BE&EMhAA! The ZnitAPNbhdaloamnasdd7) AR oufléERlhnat e,

nitrate, oxalate, pal noate, pectinate, persulfate, 3-phenyl propionate,

phosphat e, pi cratberonisiagish gsep (Dpindht wawees of palladiym i form SgddippAsenraind f at e,
tartrate, thiqgyafgfo ér@@%f%%ﬁp&ﬂﬁ'ﬂ@%ﬁ&ﬂ@@f&maﬂrﬁﬁéc%ﬁﬂﬂﬁdwﬁi‘éﬁﬁ as

oxalic, while not in thenselves pharnmaceutically acceptabl’e, rr]%y be

enpl oyed in t Heease ayithen N8k yoN-cyanousea (Bde firmpenzimidarele eempaasd pifosmlal ni ng
the conpounds e'%ﬁ‘?slﬁﬁ gpti on and their pharmaceutically acceptable acid
addition salts. 6 111] Salts derived fromappropriate bases include al kali
metal (e.g., JO89m Adgmativetyadermayliate $may bensedtadonm ¢pmpapndsef fprmulddgnesi um ,
amoni um and Nifeleid 73l &Y Ch ittt is folitbdty (AR 8 WeRedRuBN Bl RRinbhe
guat er ni zati on %ﬂ%n?% %ési %‘pﬁﬁ ro_éser?- contyatfbn?rzl $’g.r 8131165 -43 WO %%515/ 012292
PECT/ US2004/ 00 2&tpounsk, with 8-nesshi@crhigpseuticredagod & “hlomifermatsspceqrdiog taghs - sol ubl e
or di spersi bl @&é i he 28I fHoZAY | 00112] The
conposi tions ?P&% e gérrgbggﬁglﬂﬁh\l/{g'%tgig{o%'ﬁ%{%&b%ﬁé%n]?ﬁ%s#’e@géﬁg? g’ﬂf;‘}f

parenteral |y, dsfinpryiskillan thoartsynutdrecaznise that thy reactémne depigted indichéthe/Il abavecal | vy,
vaginally or vj ' ir " pas: | " "as used
herei n incl udeégggﬁ%ga{egggéeg%?’%f{lﬁtsarﬁ %@ﬁcﬁfmﬁnﬁ% rgcgtlrlg%?ﬁ%;lﬁt ra-articul ar,
i ntra-synovi al[00961t r &sdreaitesdative methad, rderakediateiSiis tredtawith cithet NfN-al esi onal and

intracranial ipj ion Lhfusion techni f er abl he,conposi tions
are adm ni ot ereRsraRRy T prBSheaRiuR AT R abtRuitpretafar T

i nj ect abl e f orthivpsuddunen to forposintpoands 10 ind firespeaiivelyt Mhasyehesdae ofiguielNNs or

ol eagi nous su sipn. -The spensi ons .f.ornmul ated according to

t echni ques kno@ggﬁﬁmﬁ%é’“zﬂF@ﬁ%ﬂ’ﬁ%S %PF&%M@?&@W%@*&&%%‘ agents and
suspendi ng agethiopseudiideasireddsbitbediimite Gk ahples @t Hyp@IGks.on may al so be a sterile
i njectable solution or suspension in a non- toxic parenterally-acceptable

di luent or solvent, for exanple as a solution in 1,3- butanediol. Anpong the

accept abl e vehicles and solvents that nay be enployed are water, Ringer's
solution and isotonic sodiumchloride solution. In addition, sterile, fixed

oi.l-s are
@
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conventionally enpl oyed as a solvent or suspending nmedium [00113] For this
pur pose, any bland fixed oil may be enpl oyed including synthetic nono- or

di - gl yceri degyo foaddi¥ae@Ci ds, such as oleic acid and its gpygedbflRoseri vatives
are useful in the preparation of injectables, as are natural

pharnaceuticagh%ﬁgiﬁeptable oils, such as olive oil or castor oil,
especially in pol yoxyet hyl ated versions. These oi k, solutions or
suspensi ons may al so contain a | ong-chain al cohol diluenf®r dispersant,
such as carboxynethyl cellul ose or siNdiar disp s%ngoiégmts that are
commonly used inghe for Qatiggéof ai naceuk#E%mTy acaept abl e dosage

forms including equlsion Bre pensi pns. CGMen dbmmonly used surfactants,
such as Tmeens,lED and—egﬁe%—e%enul i
enhancers whi B} 2

ylng-ﬁgeﬁbs or lability
ar emmnlﬂ used i Ry uf'act ure 9 Fmaceutical ly
acceptabl e solid,"4iqlid, or other dosawe ms may al so e ed for the

purposes of fornulZtion. [00114] The pR&rnmaceutical |y accédbt abl e
conpositions of this Favgntion nay be orally adnministered in any orally
accept abl e dosage forgfi kuding, but not limted to, capsules, tablets,
aqueous suspensions or s Lﬂtions. In the case of tablets for oral use,
carriers comonly used ificlude | actose and corn starch. Lubricating agents,
such as magnesi wm—stear , are also typically added. For oral

adm nistration in a ca e m useful diluents include | actose and dried
cornstarch. Wen aqueouﬁ‘%us sions are required for -44 WO 2005/012292
PCTI US2004/ 002541 ordfM uyse, the active ingredient is combined with

emul si fying and suspendi ng agents. |If desired, certain sweetening,

fll avoring or coloring @&jents may al so be added. [00115] Alternatively, the
pharmaceutically accepgrhl e conpositions of this invention nay be

adm nistered |n the formof s I tOrl fo t admi ni strati on. These
can be prepat%ﬁ@%ﬂ%ﬁ%@%@@ﬁ?g%@%’ bMﬁt?ﬁLeC;ﬁBﬂ@rri tating
exci pi ent t hat¥ RYng om tenperature but liquid at rectal
tenperature and therefore will nelt in the rectumto release the drug. Such
material's inclgedy CoRRGudDL iRVe sHIKA 2 \WBera MbtHoa fSIréakies Sortloyfdd! of forndnf}0116]
The pharnmaceuti cally acceptabl e conpositions of this_invention nay al so be
adni ni st er ed Uoprsing methodssphstangplfx sigitado thase dessrihed by Kisomog fs Margo¥s drdes

areas or or gaps pusiRadl, SYLagaRHSkidh Eeths, WOPUG, AL 99BP P 70R60 OCompdtal ¥dd NY
di seases of the %%%Q}the skin, or the lower intestinal tract. Suitable

t opi cal f or nuleats diberapie gien iy themessence f PYerriYpotassiun a¢elste in RMS Y ator

organs. 1 [003ded1o iARGRbmRRR LRI REDMRT 11118 fred i@ Rith 1 YO RIAmiliiARlinCan be
effected in a rectal suppository fornulation (see above) or in a suitable

enema f or mul athearesenre pf eapperpcetalednfome theed-CiEaNER bsimidazolal-¥lsopeounsedd: [ 00118]
For topical apglhGahk %mﬁl?ﬁ_-@%ﬁé%%ﬂ'hbﬁx%ﬁ%oﬁﬁcﬁp& AL BL&ANRARIPNS May

be formulated in"a suitable ol ntnent containing the active conponent
S C_S pended or steps (e}, (f), and (g). |

[0098] Although 4-C(O)N(R")z-imidazole is used to exemplify, one of ordinary skill in

the art would recognize that a variety of R! groups are amenable to the displacement

reaction at step (c) to form a variety of compounds of the present invention. Generally,
the boronate intermediate 11 may be treated with a variety of R'-halides or R -triflates,
using methods well known to one of ordinary skill in the art, to form intermediate
compounds 12’ as shown below. Using the methods recited herein and those known to
one of ordinary skill in the art, compounds 12' are useful for preparing compounds 9 and

10 of the present invention as depicted above at Scheme 1L
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di ssolved in one or nore carriers. Carriers for topical adm nistration of
the conmpounds of this invention include, but are not limted to, mneral
oi I, liquid pedsmkadzyn white petrolatum propyl ene gl ysetusiooan02541
pol yoxyet hyl ene, pol yoxypropyl ene conpound, enulsifying wax and water.
Al ternatively, the pharmaceutigal/ly acceptable conpositions can be
formulated in a suitable IotiB%*&F cream contai ning the active conponents
suspended or dissolved in one %g“hore pharmaceutigal |y acceptable carriers.
Suitable carriers include, but lare not limted tqQq mneral oil, sorbitan
nonost ear ate, pol ysorbate 60, dt eary] al cohol,
2-octyl dodecanol , benzyl al a@to Fon opht hal m ¢ use, the
pharmaceutically acceptable co ated as m croni zed
suspensions in isotonic, pH adjustqq sterile saline,I?;, preferably, as
solutions in isotonic, pH adjusted’sterile saline, eirfher with or without a
preservative such as benzyl al konium chloride. Alternatively, for ophthal mc
uses, the phgrnac tically acceptabl e conpositions nay be fornmulated in an
oi nt ment such—gggﬁggtrolatunl [ 00120] The pharmaceutically acceptabl e
conpositions of this invention pgay also be adnini st e nasal aerosol or
WO 2005/ 012292

i nhal ati on. Suchf compo ;tions e prepared accqoitding to
PCT/ QS2004/ oozm Fques - kno®h—int rt of—pharfaceut i cal
formul ation ap .be preparfedfast sol uti om8” i =al i ne,©enpl oyi ng benzyl

al cohol or other suitable preseM®atives, absorptdon pronoters to enhance
bi oavai | ability, {4 uorocarbons,jsand/ or other cgpventional solubilizing or
dj-spersi ng agents. [00121] Mst preferably, the pharmaceutically acceptable
onpositions of this invention are formulated for oral "agai nistration.
[00122] Dosage | evels of between about O0xQlyand about 188 ng/ kg body wei ght
per day, preferably between 0.5 and aboutW%S ng/ kg body ght per day and
nmost preferably Ppetween aboy 1 and 50 body wei ght “ger day of the
active ingredien ‘onpoundﬂﬁarqlusef&l i n § *onot herapy fetthe prevention
and treat nent ypf~Jacte(i al 5 Cli ons——caused bybacteri gks
Strept ococcus pnenmim de, Strept™coccus p bnes, Enterg faecal is,
Ent erococcus faeciunz, Kl ebsiella pneunthi ag, er obactver sps” Proteus
sps. Pseudononas aerugi nosa, E. coli, Serrdi%®a.vrcesen }=%Haphylococcus
aureus, Coag. Neg. Staph, Haenzophilus influenzae, Bacilkus anthracis,

Mycopl asma  pneu i ae, Nbraxg%la catarraligg Chlanzydia Eﬂﬁutoniae,

Legi onel | a pneunophila, Mcobacterium tubercul osis, Staphyl ococcus

epi deri ni di s, Reagehislapéd einaitions: ()l & NELOHG®AE], reflppi ©hPAd@GPhs) BT heftoxaansut i cal
conposi tions &) NpCQx/DMiehedton will be adninistered fromabout 1 to 5 tines
per day or alternatively, as a continuous infusion. O, alternatively, the

CONpOSi tions pfaoh'e QIHEKE N bV Sl allB¥atl Src AL TR pRdp&liffodnibofinds of

C. formula JI-a. Compound 13 is nitrated to form 14. Compound 14 is treated with

ammonium hydroxide to form the amino compound 15. The bromo group of compound
15 is treated with the BrZn-Ring A reagent in the presence of Pd(PPhs)s in THF to form
compound 16. Compound 16 is treated with the 4-C(O)N(R);-imidazole in the presence
of sodium carbonate to form the 4-C(O)N(R');-imidazol-1-yl compound 18. Compounds
of formula Il-a are then prepared from compound 18 as described in Scheme I, steps (),
(D), and (g).

[001001 One of skill in the art would recognize that a variety of compounds of the
present invention may be prepared according to the general method of Schemes I, I, I,

and IV, methods known in the art, and the synthetic Examples set forth below.
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pul satile fornmulation. Such adm nistration can be used as a chronic or acute
t herapy. The anmount of active ingredient that nay be conbined with the
carrier mter&gé&shgzﬁr oduce a single dosage formw Il yapysgdepsnging upon
the host treated and the particular node of admnistration. A typical
preparation wt?ll on gi nfro 20% ut. 5% to about 9 anct%ve coppound. (W w).
Preferably, s gﬁogreb F SUTRANESD PSRRI Ae A0k B EHeT 5t B BTGB 098° et i ve
conmpound. [ 00ddtlerdiihedby beyeanmasdyt TaaR ceinpbiids hiva\ueobe@ shewN Ty hiase a

conmbi nation of _a. conpound of formnul EL and one or n%e addi t | onal

t her apeut i ¢ of HIHERHG] gRYIFER 2h ApHCrobg PR IBARSu A8 8RN AR addi ti onal
agent shoul d bgnRueseflizedin B SRGREINAY eh MhditoPE! WBRHS or BRRUYV ) HelagsadP0 of the
dosage nornal |y adminjstered in a nonot herapy regine. 25] Upon

Tinj ste | ! e, [00125]
i nprovenent of? VT &t 17ener 18 2 gk iR aoenfding tometnpdsiaRya e at-oThefetzils ghband,

CoNposi ti 0N OfoaRishs B3l k@ Hofiihd dhzPmitR\vBR tHORHRYoS sALBRbIRY S5 ard et
necessary. Subsequently, the dosage or frequency of administration, or both,

may be reduckuhipBedixpmplet bdow-of the synptons, to a level at which the
i mproved condigh g '%“b&ﬁ%\{% R AN AR Gld HGRRA PRNFREd codyRkRbRed when

the synptons have been a ated to the desired level, treatment should
cease. Pati ent@uprising asowpoind of fhisjgyention ar epharmacsntically ecceptatrle saliihereofong-t erm

basi s upon A0 d AEHELERREN 5cc$t§£ﬁ&%%é¥dﬁ@%v9ﬁ?or\[eﬁﬁie.2%eéﬁoﬁﬂ?8fSki Il ed

artisan will appreciate, Iower ‘or higher doses than those recited above may
be required. Spersiufdin thoeupesitaes of taainyenion isgichthatis electisiep dstectablyul ar
patient wll; vard f | P¥ale N hvity of

pe speci 11 o EeRaat A Fr@l) Sty BhaE e il GBnathioRal)
status, sex, sHmpls orip apatisit. sRyeferablytthecompoesition of thisdhventiorie farmnlated fory

- conbi nat i on, 3 i I ' 'S
Sombinet ] on:  kiSaREURAILY Al SOULRR sl dlofiSP Ny Al e BBl
[ 00127] Det)egdfmgm?pmm:aéoigalatqd@ncgﬂadmmhtstatlomtqmtldltsease, to be treated
or prevente i ti-Qn . a , [ Ve

adm ni stered {oc[)’%@eatﬁg?empr@/%ﬁ:t% }%ah@%e %‘%%‘?Sdtl}e%{lﬁ%é@egI“E%mg@n%%’gg%nt in the
conposi ti ons odll duiltiies bnaxgnatts thereodiopsiedimatesalaibtajned dichint 4 marainak drexiagesut i C

agents that are ngr | y.adm ni stered to treat or,prevent..a rticul ar

di sease, or ¢ fﬁof’i n%!ﬂoé?’é Vﬁbweatécesasﬁrpnf%ﬁ?%r%t%Otfh l}bo\fIIHQUlgls %reeg‘ggc,ts or
condition, beiergf.treated”. Such agents include, but are not limted to, an
antibiotic, a i- . i.nflammatory age trix netalloprotease Lnhibitor,
ali poxygenasgh(ﬁﬂ‘hi pipigpition o W%ﬁ#@%ﬁ?iﬁgﬁ?"é@m% quﬁ‘fﬁﬁ?&?ﬁ oF 'ésgtlgnt, an
anti -Cangelr agﬁﬂtvaﬂa?oﬁpurb?své%@iarm,toa:_le@km&flﬂ&,xtﬁmémﬂéitfﬂs?ﬁi or, an

i mmunonmodul ator, a prost andin.,. an anti-vascul ar erproliferation
conpound, or Bwpﬁﬁéﬁ?ﬁ\%ﬁiabghmfa Hﬂﬂ@?géo’?’pi’é’dé’iﬁg%ésﬂﬂq’ B?gﬁ?%%“% FaXteri al

organi sms t o apldgtiaDipesiten E10RES8hd BigRRlcal askiyeh | ncrease the susceptibility
of bacterial ?({(ﬂﬁgl]l s%cttgnna’%gtlie%!t”?gsl ucsgd herein, means an animal, preferably a mammal,

and most preferably a human.

{00106] The term “pharmaceutically acceptable carrier, adjuvant, or vehicle” refers to
a non-toxic carrier, adjuvant, or vehicle that does not destroy thé pharmacological activity
of the compound with which it is forrnulated. Pharmacentically acceptable carriers,
adjuvants or vehicles that may be used in the compositions of this invention include, but
are not limited to, ion exchangers, alumina, aluminum stearate, lecithin, serum proteins,
such as human serum albumin, buffer substances such as phosphates, glycine, sorbic acid,
potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water,
salts or electrolytes, such as protamine sulfate, disodium hydrogen phosphate, potassium

42 -



are known. For exanple, United States patent 5,523,288, United States patent
5,783,561 and United States patent 6,140,306 descri be nmethods of using

bact eri ci dal hpendweahdz2i t y- i ncreasing protein (BPl) for pogusmsdongsst
antibiotic susceptibility of grampositive and C gram negati ve bacteri a.

Agents that E]pghwn e eri al

or gani sns havgﬁgg%%%g&sb?ﬁg’g%%% atia:tl%/az‘a'}c cl\/%llfh odt %Irso g? (%%ﬁ%a é@?dge\tivs (1992)
pp. 395-411, asldvinfieyselidie] Csﬁtlpmﬂi?ﬂ&d Sgbﬁmcﬁﬂegdwtblémwm} sediyras been
Fggg;b?eg\cggral n%%g%g%olﬁog %%Jéag ilérlrcé Ohgﬁl t%glggg)rpol%?} ng%gﬁnﬁ?ggd f or
treating or | @s]smmsrgg:lydﬁed@e\gbncqblta}nd@fcolafabact eri aI [ nf ection in a patient

conprising th p -Qf m .0 sa si.tion
according to m@b@r es@nttgglnggﬁ Lb%%lnﬂﬁ’fto’oaf%ﬁdq]&%cnolp g eﬁ%g%g% ?%’8?%3 n
enbodi nent, tlggzrai;muﬁmpodm' tioity bewean avatnhladomprisingdaidadoipogtionyandpgrase) a

bi ol ogi cal VWO 2005/ 012292 PCTL US2004100 ordi ng
Lo anot hor  enBbdTRdY: o e PITaER A TR S BRARREE R At AOEP BY 1 AL Phg. Topg
IV in a biol ogiidadémsaiiohe. [00132] Accor di ng to anot her enbodi nent, the

i nvention pro a h decr easi n cteri ntity in a

bi ol ogi cal x‘hﬂggl 3‘? %@Eﬁp‘?ﬁeﬁﬁ IE‘??%‘%BW%&?“@%W% mtityh &8 p3edent i on
provides a neuaaeﬁh 1ﬂefans geesnslatfalpaed BE nahb& R Bididrid betivesn bg@m@cﬁe&mﬁ@m e,
but further conBrl Si ng@t he step of cqnta t| ng sai d biological sample wth

an agent whi cff fepRestion apd,asaniplecontaining only bagferiap st erj al  or gani sns to
antibiotics. [6AdsY] A hﬁﬂlaﬂﬁﬁéﬁ@ﬁﬂylidc@;ﬂébléﬁﬁpﬁfahﬁsl a2 fordidilic¥Bk BoLonglouhdi S
u

\(nventlon wi Il be usef enerally faor controlling bacterial_infections in

i vo. Exanpl eSf s ipymties ’Ihé‘l um!@ém@%m PR ety Céﬁﬁhleroéﬂoéﬂimﬁyelfh%
conposi tions etk hﬂﬂ:ﬁct%t a EdthFouhd ¥R iifRntidiCdr A Shitelily3kBve AQbbdlitdbrt €d toO,

the foll ow ng o&ganl sSns gt ococcus pneunoni ae, Streptococcus pyogenes,

Ent er ococcus frebitg flegsof. g Eﬁcé Byihe fegBc Wﬂ%hltoI{lY@B%YeéNt%{?ObW@&ﬁﬁﬂﬁu ge,

Ent er obact er %l[é?eofpﬁ%ﬁﬁﬁt§ﬁ§fabﬁﬁ@bﬁ9§@i&%§er@&ﬁé’£éd‘ﬁ%ﬁnbl%r of Rrhse an@bf at i @
mar cesens, St aphg/ococcus aureus, Coag. Neg. Staph, Haenophi | us |nf uenzae,
Baci | | us ant hrigee Mycopl asma pneunoni ae, Mor axel I a catarralis,

f | , . . . '
uber cul osi 5, ETVE RS EREAR ecceridtl QPSS e BASUIRBE e iy gthag | o
pneunoni ae, Lélgisad@ivséfrpmbmmwuaaﬂy m&biﬁon@gmmmdubmmcnbmdbms
Hel i bact er Plr,l JUlRAe %’ﬂfsaﬁ?fﬁ@ﬁﬁéﬁ RS 4 cﬂﬂ{l re{?éa ?edﬁsg‘ﬂtété philRLE! ore be

useful for co ro ating or ducr h vancenent, sevbrlty or
effects of noi:@mmsa]lfomte ‘msmifata;b@:gmwmahtm mﬁxph@mbrmmpﬁomwiﬁnas, of nosocom al

uses incl ude, ﬂaépse%{agg) r%onalba dlgﬁlgoﬁa% flodér ﬂg.gfa% tt:tfna%l%gulf tg,cf ll'rrg)a@es fuma?gtgl ratory

i nfections suc
glucoheptanoate glycerophosphate glycolate, hemisulfate, heptanoate, hexanoate,

hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
C ﬁlalonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate,
' palmoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate,
propionate, salicylate, succinate, sulfate, tartrate, thiocyanate, tosylate and undecanoate.
Other acids, such as oxalic, while not in themselves pharmaceutically acceptable, may be
employed in the preparation of salts useful as intermediates in obtaining the compounds
of the invention and their pharmaceutically acceptable acid addition salts.
[00131]  Salts derived from appropriate bases include alkali metal (e.g., sodium and
potassium), alkaline earth metal '(e.g., magnesium), ammonium and N¥(Cy.4 alkyl)s salts.
This invention also envisions the quaternization of any basic nitrogen-containing groups
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i nfections, and bl ood streaminfections (al so known as bacterem a). Exanples
of non C nosocom al uses include but are not limted to urinary tract

i nfections, pweummnizsz prostatitis, skin and soft-ti ssuedmisemtresa,

i ntra-abdom nal infections, and therapy for febrile neutropenic patients.
[00136] The t%fﬁ‘ﬂac:%ﬁﬁt{ﬁﬁg'&kglbsﬁé‘héréfmEWa?e?toEH?sél%i&' disgeRI Prolifbi@a iR UNt
effective in treat or aneliorating a bacteria fection in apatient.
The term' prophiyinaébywhlqyate@ﬂﬁm| ve anount” refers to an anount effectl ve

t b
bt Dent T 003 ABfi1gh 0 HRR kBt tons BEHERIeNR: BrekRf Ll bE b ALEE A1
convent i onal memenierallyfhyrinkadation eprhy, tapidaliy.treataibyl nasaitye bedealts vhgivallysr via awi vo and
for {reating ShEgaseRsdlof CHaLAD kG 43 o RORPLAMARSE, SEILAR2004/ 002541

advancenent or everl are ne erl’a Such
met hods of tnmwermus,,mttdmmscula:tasaganbdmeimraambvm,qnirasmhumraﬂmyalbe sel ected

by those of or Skl| art. f.rom avai

{echni ques. ot dptsionat it PR atial R ER Gy et et PR e

conbi ned wit h i copipasmmataadmhktyreaomﬂmhﬂhalpenm@auyaﬂmtrﬁmnom Swirfleration to

a patient sufferlta}g%%)rom%tla bact er.i al .i.,nfection or. diseas i}

phar naceut i calP the (AR rgwgttﬁ]mg?pngmxpea%pplg&rl B80S essen t he

severity of th@dpeﬁsﬁﬁrﬁ@.ﬂtﬁku@enﬂmrsw@e {0 B acAriifg tb&édl’Mﬁ:juyslq{oWﬂlﬁﬂﬂpoundS

of this invention ma g in _conpositijon . et hod reating or

ot ecting § nditoraGaHEbELPRSine GrE Rhe deh AL PR gEcith el over

ext ended peri @géctatie prep@atiohhtayQBEDO U 8Efileiiyctilde ﬁﬂiﬁ:loﬁ)bﬁﬁhspéhsﬁ)u@lhaﬁ@{r}JOSi tions
her al one or t oget he Wth@i%‘gl} r co oun&s of tﬁﬁs |nvent| on in a nmanner

c nsi stent  wiHe PaRRMCraliaseRt F“ﬁ?tiqr Hent ASOIFEM Bilor s in

phar maceut i calbu@eaasls iAlndd $he acteptabRABRBleE andPsob/RNP BaNEaPhe éiplSyddaveRitkOn MaY
be conbi ned wi th har maceut i cal | y . accept.abl gﬁadj uvants conventionally

enpl oyed in v&%ﬂﬁ%&o%aaﬁwp'ﬁwgﬁ@@a chiqridesolpeyy Sadaitiony figed PP npunt s

to protect In@bweﬂmiaﬂy@mg&;yms%bﬁadaﬂs@ﬁéﬂdﬁ@rﬁa‘mmrre agai nst bacteri al
i nfections or diseases 0140] The. conpounds of forrmula | may al so be

co- admi ni st er é¢P48l h ]i“ﬁl'ﬁléﬁ pma% 3y Sland fixedoi] may kerapployed nctyding systhetiher apy or

prophyl axi s agginBsér datyctides PRALYREIdR such d3foREd ARhd iMEReAdRUA0MRELRAES Of
this invention are admnistered in combination ther api es with other agents,

they may be adifiliin thernsepamtign efinieaiblos. oy are safus phapnacguticslly-aecepighble ot |

Al ternativel y o8NaLTRe&Hbi Gatbr 41, e%aanylln%fﬁb Oﬂg&iﬁ)ﬁh&d ﬁor%c Edigag to this
i nvention conprise a conbi nation of a co oun fror mu anot her

t her apeutic orsolumr@pﬁwsa@nsicms BgE AlSO cqnlain 4 g Thain algelidl dvétrmt ondmﬁpﬁp@uwl@
agents descri hed, shouf Iﬂﬂaé &Qnﬁ &t SleYorBRnBAlkd Afthd

mul ti pl e dosage regl rren romt |nh|b tor nt al ni ng
formulation of pharmaceutlcally acceptable dosage forms including emulsions and

suspensions. Other commonly used surfactants, such as Tweens, Spans and other

Q emulsifying agents or bioavailability enhancers which are commonly used in the
manufacture of pharmaceutically acceptable solid, liquid, or other dosage forms may also
be used for the purposes of formulation.
f00114] The pharmaceutically acceptable compositions of this invention may be orally
administered in any orally acceptable dosage form including, but not limited to, capsules,
tablets, agueous suspensions or solutions. In the case of tablets for oral use, carters
commonly used include lactose and corn starch. Lubricating agents, such as magnesium
stearate, are also typically added. For oral administration in a capsule form, useful
diluents include lactose and dried comstarch. When aqueous suspensions are required for
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conposition. Alternatively, these agents may be part of a single dosage
form mxed together with the inhibitor in a single conposition. [00142] I n
order that t ion be nore fully-understood, the foll ow ng exanple

are set forth%&f@g/\égz%zxanpl es are for the purpose of illﬁgT’rllé%OPﬂ'ﬂ’zﬁnly and

are not to be construed as limting the scope of the invention in any way.
-49 WD 2005/ 0¢2bee, thetiusaoiegnis sambngdgitremasiiineand|sespending agents. If

5-Brono-1, 3-d r i um per bor at e
Cetr anydr ate PETEg ekl nﬁ%ﬁ%&?@%@?@%ﬁ%&“ B8 T Peee e
added a sol ut [08415Jof Adtemativedy, hephainfacerticalbyricbdptable wrra?oatmn;s tﬁ@hﬁdln(rﬂ;mont) over

3hours, the sBRoph SRR e 2t & sulilitirs? fos et el 3EFF I e e

me fi In})_r atg pﬁpa:pd)bymdcmgthf)agenawﬂamdutﬁmg namiraﬂlnngmm@mm thF] Egdilid alt gg@ﬁt ate.
e conbi ned organic ra re washe ssuv X

portions of Ta ??‘H qus @Flg\é}%(t%%ﬁ)lreaa Hf?%]tté"b‘i‘w?cmt@o The

resul ting residiige th¥aigDs iﬁdhfmﬁ@hzhxssﬁna@dlwmoﬁut@mé ogmffyleab klyedls.gel

eluted with e”}]i acet at e: hexane (1:20) to affordg@ thetltel
conpound as al%04#lso|Lhgph WW%B@)&MSC?“‘B%%OB? of thig iy venriien pay:alsa

1- (5- Brono- 3- Bﬁrﬂﬁfs&re%‘taﬁlédl@ é&? P)wh%ﬁﬁmﬁé{rg@a@&@atm&& iRtIRS R@ASIrQfzand sodl um
hydri de (44 ny, Yooi [ dispersion) in THE (4 nL), stirred at 0C,
was added a &?ﬂ%ﬁ 4%%8@%6 ‘w?m% Fﬁrlle#wﬂﬁaclu@naélswqfﬂmwn@ ghin, Qe The
resul ting m Xigieeint@final fhdt! 5&ithoRtofibal E&ﬁuﬁnﬁﬁsrh&@ ﬁﬁdl@'}geﬁreﬁcﬂ)f’éabl’?gf tﬁése
5-brono-1, 3-di fl uoro-2-nitro-benzene E (1 was
added. The ni fieaes ofgass.stirred at roomtenperature for Ihour quenched by

a(di tion of Wﬁv(l doal ApPRORHok iHe ARG B EhYRAR: WRBELHcAR i kectstNd et hy!
acet ate (50 'I]he Tgpg?ana&’?ﬁ&ayero was wag‘h&? wi th brine, dl’llgh e(I\/gSOfL) and
concent rat ed swppesitmoionmiationdsdedhevehasingpitgbiccaeny formilation. chepisallyogr aphy-
over silica et at e: hexanes (1:6), to afford 240 ngy
(869 of the %Jﬁde coﬁr%oun%lgya&@%\wg& (CDC13) 8 6.55 (t, 113), 7.45 (d, 111),
7.60 (s, 1H), [00138] ( rHor ﬂ)pi‘b)ll appB:&tMZ&@ pharmapuﬁcemlagcceﬁtah}mbmp®itions may
5- Brono- 2-ni t a solutio

he
1- (5- br ono- 3- %’Faoro %81 %mtayle"elw Q’%é :%{gémn g%% Ve(cfﬁ'gonenps‘ﬁpeg’gedn%l) in
et hanol (3 ni H)ssobmlmdmbamfmmas Cﬂnarhfoﬂbﬂmahadrmhh&ﬁtmn of Teecormpsutlds bh g
m xture was h%}ellted ur.s then concentrat ed

in vacuo. The™M® VW@“%‘M %[PP??ftFﬁgﬁw eg 0%}%&@ om‘gg‘?tﬁ’ﬂﬁ%m

petrolatum, propylene glycol, polyoxyethylene, polyoxypropylene compound,

._.

=t

emulsifying wax and water. Altematively, the pharmaceutically acceptable compositions
can be formulated in a suitable lotion or cream containing the active components
suspended or dissolved in one or more pharmaceutically acceptable carriers. Suitable
carriers inciude, but are not limited to, mineral oil, sorbitan monostearate, polysorbate 60,
(, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.
[60119] For ophthalmic use, the pharmaceutically acceptable compositions may be
formulated as micronized suspensiqns in isotonic, pH adjusted sterile saline, or,
preferably, as solutions in isotonic, pH adjusted sterile saline, either with or without a
preservative such as benzylalkonium chloride. Alternatively, for ophthalmic uses, the
pharmaceutically acceptable compositions may be formulated in an ointment such as
petrolatum.
[00120] The pharmaceutically acceptable compositions of this invention may also be
administered by nasal aerosol or inhalation. Such compositions are prepared according to
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over silica gel eluted with ethyl acetate: hexanes (1:3) to afford 205 ng
(869 of the title -50 WD 2005/ 012292 PCT/ US2004/ 002541 conpound as a

X i d. 13) 8 5.20 (b oH), 6.50 (t o 111),
Yo (d o 1H) wolj Igzgpc e (d 1H§ "V ML 283, P %)Usf':@%’gr?ﬁfﬂ g Y

2- N|tr03pyrazol ri e To a_sol ution of
5- br onmo- 2- ni t fe@hm@ueawaﬂ%%aw}’ @%gha%m ﬂél ?1? Yajion godymay he, preparei ape (g
m) was added soluﬁdiﬁ@:eﬁﬁha/e&ngoyﬁgmyﬁyﬂméohdl@tdm&s‘hﬁba@eesé&%embso rption

(tetrakistriphenyl phosphi ne pal | adi um( and sodi um car bonat e
(1.1 nl, 2.2 RASIGE tozphangs Rioney abl#weﬂuqr%v@ﬂwsr A ﬂﬁ%eaﬁ@l%%onéh rred at 70C

over ni ght thegolglgghﬁ og@Spgggggla ghiperature. The reaction mxture was diluted
with ethyl acetate 00 mL washed with water (50 ni) brine (50 nl),
dried (MySO4) [Q(H§H cdﬁ@ﬁémﬁ bésdthwhaﬁwwucalh@a%%ab @tqoﬁi@()?l@@isdlﬁ&lﬂ/vas

urified by cgl ca gel eluted with a gradient of

gt hyl C acgt ate xanesﬂ?%&gaﬁlagdg%ﬁélﬁ%ddf 491, 8:1), to afforg 120 ny

(60% of the f001R2] dspgeUentlsand batween dtwut G61 dng.abduy IRN/Rg(KRNBAY WeichiSes. 45

(br,s 211), )

(s, 111), 8. 1(%‘? Pﬁ?ﬁ‘%"‘t‘é{ze(‘%” : i’idlﬂ)bg’até)s?"%légz bsﬂd&/l%"e ép% day Z‘l‘fﬁ?"’ﬁ En}xeée}rr%%% 5

i Et hyl - 3- (7- [by(}memdboﬁt-ydnd%myglkgibody@v%htpéﬂdb}eoﬁtm ;ntﬂamgtledﬂanycto)nponm?l(z (1) 2):
suspen5|on 0 a I.n- ne ny,

0. 40 oty <l o AR PR RR ek S e R ARb | 10 s

pl aced in a Pamrsed by/icege nrhas Suededocas pyelimogia, reprsedces plogdtas,psi . The

m xt ure was sgi?}kenfor 16 .ho filtered Steh‘geflltrat concentrated in

vacuo. The re fe{‘fcﬁﬁmfg'gfﬁﬁeg’&%gm ¥4 f’%ca""\h Bspmpniag, Liyergpactelyps- g
N -ethyl - N cya’mumps Q’@ebﬂombnash%ugm&z B eles) Serddaf marsdsensgStapiptocberak ed at 95C

for 4 hours then co he resi dye S ur|f| db
prepar ati.ve HBFEH: °ﬁ$ %ﬁgﬁqu‘ #86'3?? Hiiriange, lﬁ%ﬁl S’M?’é" FA sal t

whi ch was cowafniaad:etﬂaﬁabmafdaeﬁrdmsazz&;@cﬁé PrREAlonibE Lepibhla éWﬁﬂh 1H NUR
(DVSO-d6) 8 1.1 211) éem 111 7. 353 111), 7.5

(m111), 7. 551% obaffenwg ﬂd’e(@kwn%y hyéocsg-’us £Ri my HeliogBacrer pyloply | 10.1 (s,

1H), 12.0 ([:T g ﬁﬁ ehatnachliibaltbfhpestiodYol thisiftfondifn wilbde VO
2005/012292 PCTI US200 02541 Exammie 6 N -Ethyl -N-cyanourea: To a 20C

sol ution of sd@aninfigeiram pkput | to Stimespsy dey altgmatitely, asascaptingays infusigs added
cyanam de (8. %rgaltaﬁlgl.?we%ﬁl i odifiGR of R Yheshit ARYAA Ry 1 ammmstégd m mol ) was

added in a dropw se fa er 10 mnutes. After stirring f
pulsatile formulation. Such administration can be used as a chronic or acute therapy 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 the particular mode of
administration. A typical preparation will contain from about 5% to about 95% active
compound (w/w). Preferably, such preparations contain from about 20% to about 80%
C active compound.
[00124] When the compositions of this invention comprise a combination of a
compound of formula I and one or more additional therapeutic or prophylactic agents,
both the compound and the additional agent should be present at dosage levels of between
about 10% to 80% of the dosage normally administered in a monotherapy regime.
[00125] Upon improvement of a patient’s condition, a maintenance dose of a
compound, composition or combination of this invention may be administered, if
necessary. Subsequently, the dosage or frequency of administration, or both, may be
reduced, as a function of the symptoms, to a level at which the improved condition is
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m nut es, additional sodium hydroxide (3M 25 nL. 75.02 nmmol) and et hyl

| socyanate (4 nlL, 50.56 mmol) were added. The resulting solution was then
aged for a mnimu f 30 mnutes before using directly w t 1.50l ation.
‘Exanpl e 7 4WM?5?361?%%§ 3-yl)-2-nitroaniline: To a sol uti o]}n%1{7)'%9‘5{)4'"”52%‘P1
4-brono-2-nitroaniline (4.8 g, 22 rrrmlk in DVE (100 nl) was added

pyri di ne- 3- boretsificd wep thesympigms havrdgrbalicyiptedite the desited lqval, geatmeptghdld | sodi um
bi carbonat e (4asdMPatidd maf HOweler e S APRAMYLRNOR BR b AkRE Biliswpdd O 05€q) .
The resul ti ngcmsxt tilre \/\ggy?’he‘g?ed’ra 90C for 8 hours t@ coo?agé ?2()) room

t enper at ure. FygedEichepsorniisese gphptews.ed, washed with water, 5% Et QAc in

(a 111y 6. oRfadI” Pl el OG>, o

(m 1H), 6. 98boyvemay bl reqbir®b Spbrifis dos2gd) and Exatmehtaegmens for any particular patient

2-Brono-6-nitrqg-4- i din-3-yl - nyl.am ne: . To a.sol.ution.of

o Coyr i n - Y B pdyaicty pEARGH ARG né A HespRiioomepnt added
brom ne (1. 58egplofeddthenpd, bodinweikiDAgenéial ehlth sidthe séxe diet, tinfe®f Adndntstrationa s
stirred at roomtenperatyre for. one hour and .then enched with ice-water.
The sol i ds ol HEM e BB AR VR SR and FRT Tl Gschite a0t s | n Et OAc
was then washpslie’d disguaiidon (olthe didéhséTand, thelgfient bf the Gedin phf&mﬂ.ﬁﬂn”at ed in
vacuo. The co rate urified ,b%/ chrqmat o raphg gi ica Gel, ethyl
acet at e: hexaﬂ’g’i A1 LB"P%%WBWWW@ Iy qongrtion, o gisvase: (1o Patrgped or . VR ( CDCL3)
S 8.83 (d, lhjeverfoddidditidhal théfhpeuic 4denfsOwhidilard hornthitd Adthistekéd to bt (M 1H),
7.41 (m 111), 6.8Q (br.s, 211). (M+1) 294. Exanple 9 =

2-Ni tro- 6- pyr P 1ag fondigen mey s B}E’FesﬁﬁérhghP SRTPRSILions of s ipvenim. Asused

Z- br ono- 6- i t LQeift- adaitfohslitRerAreMtic £ARE 2P AGm{aR) QdBiisterodd8 reatr PbédY! ZNi C
brom de (6 eq) and tetrakis(triphenyl phosphine)palladium(0.le in THE (10

nL) was heat edaenlargliincaseopr condition, pgo knows A% rppropiiste for thealingase oy 2guditiom 8 hour s.

The reaction yage fuemeNgenYiobits WRH8E, biPardht 1imkig 1) aR Sitibiotides Ayt racted with
Et CAc (20 x 3). he conbi neg‘_ organi ¢ layer was thén concenirated in vacua
and the resi aflemmatoryagent. adepithymetpllenseieaseinhipiior, @ SpexygenageinhibleoAC) t o
afford the ti . A A\ | ( VR npl e 10
3-Pyridin-2- yH@G%I)é}F%éﬁg%a éﬁ%ﬁgﬂ%ﬂg%%ﬁg& ag%nthd}{ga(})l?lut [ or’%‘aljtf):tff(égl
2-ni tro- 6- pyr cytpkine, 2-gpdwihh fapjor] i imu@mgihodyinsery4 prostaglar(di®, ampotigragglannol ) in
ethyl acetat eh@%r%f)em\ﬁ@r?cq@%ﬁoﬁgd, .og'gr?/ 3%31! \Ltﬁa{ M85 &grsn?s%gbt&)ﬁ% 5@&(’31261-‘1[ €

peENSI ced’in a Parr .

resul ting sus on was p
organisms to antibiotics.

[00128]  Agents which increase the susceptibility of bacterial organisms to antibiotics
are known. For exarnpie, United States patent 5,523,288, United States patent 5,783,561
and United States pateni: 6,140,306 describe methods of using bactericidal/permeability-
increasing protein (BPI)i for increasing antibiotic susceptibility of gram-positive and

Q : gram-negative bacteﬁai; Agents that increase the permeability of the outer membrane of
bacterial organisms have been described by Vaara, M. in Microbiological Reviews (1992)
Pp. 395-411, and the sensitization of gram-negative bacteria has been described by
Tsubery, H., et al, in J. Med. Chem. (2000) pp. 3085-3092.
[00129]  According to another embodiment, the invention provides a method for
treating or lessening th@ severity of a bacterial infection in a patient comprising the step
of administering to saic‘lipatient a composition according to the present invention.
[00130] According to another embodiment, the invention provides a method of
inhibiting gyrase in a biological sample.
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hydr ogenati on apparatus under 40 psi hydrogen gas whil e shaking at anbient
tenperature for one hour The catal yst was renoved by filtration and the

filtrate congent vacua to afford conpound the-t nd (50
ng, 0.19 mmolY 8 @g@g Ie 11 A I

1-Ethyl -3-(7- r|d|n -5-pyridin-3-yl -1 H benzoi m dazol - é\p) urea (1-31):
To a solutio yrlﬁdic%d@gwa@ﬂ}?p?mbn entythe uention eroyides ymakpl AR (50 n,
0 19 nmiol) aBfinisi Fdibire Iggbiql ﬂ?sgm in water (1 nL) was added

-et hyl - N-cyanoléjg deb : O%Q Eieough sul furic acid was added dropw se

to achi eve pHI®W13Zlhe Azcggx@ingut@nglqﬂiexsmb@lmemshm@a@r@anmovmem@pdaf hours. The

reacti on m xt i’c@ﬁ' tenperature. The solids were
col | ect ed, V\BSH%&%?@@\EP}EI&% @‘%{‘ﬁﬂ éirglloe : aﬁ%{élpl'sebl ids were purified by
chr omat ogr aphj00133]l i cicc@eing tear@tey embalimaShda@ttion pivides » miethod dbf or d

compound 5 (2 8.52 (m

111) 8. 30 ( e‘g%)"’—b“g %C%%aag‘%ﬁ}%’é’ﬁ@%"? am&’% ?B]tjf‘“%“e{)ﬁ"ri tighiZ ﬂ%s)kgﬁ“f 75 (g

111). 7.56 (dpon’tzich)ng sald Bidlogivel saﬁiﬂ:lb)wﬂlﬁn&@er(t gphich 1Rycasd. tRedsué(teptlﬁIhﬂy)af (MF1)

359. Examlp Dl

2, 2-Di met hyl - %%?%Vﬁﬂﬁ%ﬁqjaﬂt%?mﬁhenyl) propi onamide: A5 L flask was

gggr gedI Wi '; h [ﬁmsaﬂbO%eggmn?g@g;%@é s{lﬁ»iéggig ﬁﬁho;lg?ﬁﬂﬁaﬁiﬁ?&ﬂﬁaﬁ ﬁﬂIiié&gefﬁl gE Eigg
nmol es or.opyri m di ne

g, 874 nmol esEe™ 0(“{% "3 @P&%‘gﬂ%ﬂ’?ﬁ@mﬂ gé)‘ féﬁﬁtc 610. 0

granms, 8.72 mipt B8y be Mhenec(bbtthe éﬂiﬁboﬁiﬁﬁiﬁtah@méﬂlbﬂ@éf&mé idv)snmrlﬂclu@gslﬁdre and
the m xture was heat ed nt er nal terrperature) over a 1 hour

period with O\I)%tr]ﬁ%‘gét%'tq‘er#o Ay gﬂ?ﬁa‘é‘ﬁms TR AFOSCIs| e pATiags SIREREPCAF ¥ ol ved. The

r@aCt i on was  ,fddeRbieEiniki@cddchs faé&ths &nfb@é&b&mﬂ&@mﬂ‘ KleW§iflldARunéRhed t0 room
t enperature and stirred overni ght after which time a thick precipitate had

formed. The cEOEEBRLE WP TRECES HB1 LrEAPmotis 4eTHgktase. §- oo, Seratiamaicessds:f or an
addi tional 2 RobERo@ELS s, Cdfbaglw@ sg& Mwizﬁuy\ﬁﬁenéablﬁﬁfxsﬂ aﬁiﬂnzctst;e sol i ds

wer e washed sequentially with water wat er again he
solids were t%ﬁozdmwnewammﬁw%eﬂﬁw&tss onM@aEaﬂhiamd!ﬂ Reeuriopide,

conpound (-23 1 i N 2) BrdHOAcI RT
ONHN 2) | Ceiq%&ﬁégiﬁ}; R hﬁ&l)m %M%g%mb&” ﬁeﬁ"?% ﬂ%ﬂench/ Na2S208 T

Staphylococcus epidermidis. Chlamydm preumoniae, Legionella pneumophila,

Mycobacterium tuberculosis, or Helibacter pylori.
[00135] The compositions and methods will therefore be useful for controlling,
treating or reducing the advancement, severity or effects of nosocomial or non-
nosocomial infections. Examples of nosocomial uses include, but are not limited to,
urinary tract infections, respiratory infections such as pneumonia, surgical wound
infections, and blood stream infections {also known as bacteremia). Examples of non-
(k- . nosocomial uses include but are not limited to urinary tract infections, pneumonia,
prostatitis, skin and soft tissue infections, intra-abdominal infections, and therapy for
febrile neutropenic patients.
[00136] The term "pharmaceutically effective amount” refers to an amount effective in
treating or ameliorating a bacterial infection in a patient. The term "prophylactically
effective amount” refers to an amount effective in preventing or substantially lessening a
bacterial infection in a patient.
[00137] The compounds of this invention may be employed in a conventional manner
for controlling bacterial infections levels in vivo and for treating diseases or reducing the
-48 -



N- (4- Brono- 2- pyri m di n- 2-yl - phenyl ) - 2, 2- di net hyl - pr opi onam de: To a room
t enper at ure suspensi on of

2, 2-di met hyl +\o bgsiishdzm di n- 2-yl - phenyl ) - propi onam de  ( pd#lsBOA0#Bs541 437
mol es) in acetic acid (1L) was added bromne (67 nL, 1.31 noles) as
solution in 10 acell.c rlod enous
m xture was ?aPceél}fm?rsteM ?afce B(étér"a Pgre%?%?%ﬂdhlpuragte%%e%m eﬁ‘r?g €re a thick
precipitate fatament, ﬂihmdosagedbmieanda&;mﬂammtpmay belsadacexd biytlese dif drdihed sidit h 1N
Na2S233 (2 L) R%gd ti rre?b{ort#'ldho 41: i The solids were filtered,
resuspended i i e s fropavpifabledngthads anq fsehniaess - then filtered and washed
with water ag@do13s]TheFor egaipls, Igorﬁpiuhdsfmnﬂvcnﬂmdy b@codibm&mat 50 C,
resuspended i n, HOAC glab.g and tr at ed . wi th, brom ne 430 _nmol es) in
aceti 6 acid  CHTBETHHCAY DG pERVAR b2 éﬂ%tp.a@aﬂen'rﬂa‘feﬁa%{m%g

het er ogenous  Whotérdl RifébBEn ciSdidchdeqhl a bRAmBciBEHY acdcpRble @G hREinMdnioumat ed as
descri bed above. The resulting solids, were vacuumdried at 50 Cto afford

the title conﬁgﬁﬁtﬂaﬂ%@e@ﬁhﬁﬁ%’)ﬂn‘é@f@%@FFCBW@PS@MM i WD 2005/ 012292
PCT/ 1TS2004/ OG¢add Eﬁ%alhpﬁ}‘theﬁfonﬁoun@owﬂ% invdati be el Snpbsitions

N- (4- Brono-2-nitro-6-pyrimdin-2-yl-phenyl)-2, 2-di met hyl - propi onam de: To a
5 C suspensi Oﬁnd)]nethods r treating or protecting individuals against bacterial infections or diseases

N- ( 4- br ono- 2- gram;
075 ol os) 1A TRRN s o HBE The St T oAk A et PSS
over a 30 mi nmﬂ@rpbm eitogettine witheiher eonppyndsof thininvenijon in vmagneneansisteniom
tenperature aggy, g doﬁvén%naﬁuﬁf?%aﬂbn QF l%ylﬁ%{ﬁﬁlmrm? rféhﬂ&%uﬁcgﬂ&)&d BEltiédOW
homogenous) was poured iInto I.ce 3 clng a past ’§/ nmass BXtUre was
iluted to 2 [Foteramplevotampound oﬁthmmwnuomm@ehesmnbmed Wwith @Dammiacegficaliyt hanol ,
and vi gorousl I filtered,
washed with C%)éf)l ﬂ&éﬂgl%o{'%& c])ﬁ &%@ye&?ﬁgﬁ%ﬁgﬁdﬁ gﬁ’%d&ﬁl fis 8%2: to afford
the title comppphyldctically @fegumouam% protektipdisiinas tean apemteled pé&icdrpbtime Sr \
Br ~/ N\ OZNQ H N/

4- Br ono- 2- ni t ° Nt'a‘:%r{ahgfecug' Iglr&ﬁﬁeér\liyl am ne: A suspension of

N- (4- br ono- 2- mﬂmo} &mmbmpmlmdmaﬂfomulpnmayhl)seBeaa—aﬂnnmilsmeki-mmmﬂieonam de (29.9

, 78.8 d f. h Th
g;?{? ally ho%ﬁ%‘ﬁ% Igonlgggﬁﬁsg tl}e ezpﬁ gﬁle‘;@g o}- prvgaﬁylams agléégt Vations bactega rs. €

infections. When the compounds of this invention are administered in combination

therapies with other agents, they may be administered sequentially or concurrently to the
patient. Alternatively, pharmaceutical or prophylactic compositions according to this
invention comprise a combination of a compound of formula I and another therapeutic or
prophylactic agent.
[00141] The additional therapeutic agents described above may be administered

L_, separately, as part of a multiple dosage regimen, from the inhibitor-containing
composition. Alternatively, these agents may be part of a single dosage form, mixed
together with the inhibitor in a single composition. |
[00142] In order that this invention be more fully understood, the following examples
are set forth. These exéinples are for the purpose of illustration only and are not to be

construed as limiting the scope of the invention in any way.
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then cooled to roomtenperature, diluted with water (500 nL), and the
resulting precipitate was stirred for 1 hour. The solids were then filtered,

washed with- vacuumdried at 50 Cto afford t npound
(21.1 grans, @1@55’(}1%3%) as an orange powder. -55 WD 200‘%%6‘%%%@02%&

PCT/U82004/002541 ExamlInele Br s. No\ |l M ON I NN/ HNN// 1
S 12 EXAMPLES

2-Nitro-6-pyrimdin-2-yl-4-(4, 4,5, 5-t expapeiihy! -[ 1, 3, 2]dioxaboro|an 2-yl)-
phenyl am ne: A m xture of 4-brom-2- nltro-%- yrim di n-2-yl - phenyl am ne (1.82

g, 6.2 mol )S-Brmg-bdrdiftepraoyitethspesne 3o M‘@P@lsm}}?f aoqif%mrbc’m@cl 2dppf 2 (453
my, 0.6 mml )w@iiddra gﬁm &35 MhoBin %u@ma? O'n&)détﬂfééaﬁss@@%dﬁahdéﬁaassoﬂﬁ%ed at
105C for 2.5 houfs. The _reaction was tered and washed

di chl or onet hafé:brame-2éofiBvareanilinelin acgtieaciddPanl)eypicichur maefhomwa@fashzmuum and
water (100 m}iﬂéé@ﬁrrﬁgq %"(t}‘i’ortaH%d&ﬁ&dafi%ursEfﬁE @aﬁﬂén%s:%]l&\p%d @680 ["tﬁ)lﬁ?t hane
(3x50 nl), drying and concentration gave a resid Ich was washed wth
et her - hexane tewpefitiugradd filiered.i Thedfilugiaposipeingdin®icey andxsMictedtvaen villedityl OH O N
\ O+ %IN ONd

N-[ 2- (3- Fl uor o pt;gr*lTée cor5b1 Efd)or%%lecneflgfrfcmzwgegl aShefl ﬁu(icesps)lrvgl |“61trl11a5n}1‘ %ioo'm,]& 3 L flask
was char ged portidms bﬁwatabbnm, deiqr Mﬁdhbandﬂmoemiedl iragiceo. t Bterredujtohgagsedug 92. 1

grans, 314 mml &5 r of | uor 9 i.di ne NaHCO3 (48.0
orane. 575 b ued Sybolsn) iSRG A o8 ued i ST B BRRIET o 1,
and di net hoxy(etzbﬁmexﬂbﬁﬂmorﬁéoftheﬁtel dechd a8 adan R INMRECDES) B3R Edt, S| owl y
to 83 C (internal tenperature) over a i hour period with overhead stirring.
After -2 hoursVall solids had dissolved. The reaction was allowed to stir

or 10 hours. The m xture was cooled to roomtenperature and stirred
overnight after which tinme a thick gum had forned. The crude m xture was

diluted with water (2L) and stirred * dditional 2 hours. The m xture
was then all Ednd-8-Fhioro2-nfifolphély) IH-Perabélei To 4 MSp-aMth bedamaikyaage t 0 the
bottom of the flask. The liquid phase was renpved via vacuu t hen repl aced

Wi th 0.1 N Neldmign il sumols Qo pbfispassion) M LLE (4 s Sitred at 0°C, was added a
solution of pyrazole (72 mg, 1.05 mmol) in THF (1 mL}). The resulting mixture was

stirred at 0°C for 5 minutes and a solution of 5-bromo-1,3-difluoro-2-nitro-benzene (238
mg, 1 mmol) in THF (1 mL) was added. The mixture was stirred at room temperature for
lhour, quenched by addition of water (1 mL), then partitioned between water (20 mL)
and ethyl acetate (50 mL). The organic layer was washed with brine, dried (MgSOy), and
concentrated in vacuo. The residue was purified by colamn chromatography over silica
gel eluted with ethyl acetate:hexanes (1:6), to afford 240 mg (86%) of the title compound.
TH NMR (CDCls) 8 6.55 (t, 1H), 7.45 (d, 1H), 7.60 (s, 1H), 7.80 (m, 2H). MS M+1 287,
M+1+2 289,

M

Exarple 3
5-Bromo-2-nitro-3-pyrazol-1-yl-phenylamine: To a solution of 1-(5-bromo-3-fluoro-2-
nitro-phenyl)-1H-pyrazole (240 mg, 0.84 mmol) in ethanol (3 mL) was added ammonia
(3 mL, 2N in methanol. The resulting mixture was heated in a sealed tube at 80°C for 16
hours then concentrated i vacuo. The residue was purified by column chromatography

over silica gel eluted with ethyl acetatechexanes (1:3) to afford 205 mg (86%) of the title
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gumwas allowed to settle and the liquid renoved via vacuum The gum was
then simlarly mashed three tines with water, then transferred to a 1 neck
flask as an geiQ ?6 WD 2005/ 012292 PCT/1T82004/0025$&ﬂw&9hﬁohg The

m xt ure was concen fated i n vacuo and azeotroped five tines wt

acetate. Exanple 18 Br %N F g&

N- [ 4- Br ono- 2- ¢Bndund por YRjlpw gelid W@@%ﬁ}@ozbr@;@ﬁw(ﬁgmbﬁ&r@m de: To a
room t enper at S

N-[ 2-(3- quorgﬁgy?L@’pﬁﬂ#?ﬁq 78 1}? MSdM e -+lgr2§g?onam de. (- 77 mol es)
in acetic acid (300 nL) was added bronlne (12 nL 228 mmol es) as a sol ution
in 50 nL of acetic acid over a1 hour o, The het erogenous m xture was
stirred at roomtenperature for 5 hourS"U&%T‘mhlch time a thick precipitate
fornmed. The n2:Nitroe- mazdl—ﬂeyh—SﬂUUIdeS-qbphenyMndl’ﬂMmmum thS-BimiNe2ER268 (500

m.), and stigred f 1.hour spended in
water (2 L), PR '¥l(ﬁh°riyﬁlarﬂ8%&%0 {)ﬂ?nﬁo g“_]'gtr{gn?és adq'%ngt h wat er again.
The resul ti ngsmoéssldslyymlsmdpumdl Hoﬁanedrﬂn@s(tafakﬁﬁlpﬁ‘enytpae@hﬁqe}anded i n HOAc

Sol ut 1 oh’ (20, MIRBTED & 58, Al eage orf ity Ravton 5t 2HERkege bt

m xture was Sfdsxﬁlﬁﬁgimimﬁﬁ;amufeaat 1dﬂerovamgmhepboand té foemttaﬁ aﬁuﬁeaﬁél bed

above. The resulting solids, were m dr i 50 C ord itle
conpound  ( 19¥eRciipmApgture wasgfluted Wétﬁtegﬁﬁ] i&) ‘EL&?'PEI ‘%"“‘Sﬁ‘%‘fl ‘Elth igter gﬁg}“]-b F o\
\' 3 ONY 1N QmN'(SNnﬁJ Nitedl(¥1gSO,) then concentrated in vacuo. The resulting residue was

N-[ 4- Br onp- 2- | uoro-pyridin-2-yl)-6-nitro-phenyl -2, 2-di net hyl - propi onam
I{-e[ To a su S(B ddy © elll.lxpn)I/l chromatogra%hj)( over silica gel Qlutedx\/m a gradient of eth}% prop
[ 4-

br ono- 2- (@t MbRs Y8, 162, rmZzMIz)imagnwlalﬁfo?d@odﬁgr@b%ybﬂhehﬂpl onam de
(6.45 grans, 18.4 mmoles) in TFA (100 ni) and TFAA (25.5 nL, 183.6 -57 |~ WO

20051012292 waéemqmﬂzmghd (Daﬁs%deﬁ@@ﬁad%féhﬁﬁwmallm on (30

m.) of 90% fu tikhH G 1 ute
o oo e LIRS SR R o PR AR e
Example 5

1-Ethyl-3-(7-pyrazol-1-yl-5-pyridin-3-yl-1H-benzoimidazol-2-yl)-urea (I-2): A
suspension of 2-nitro-3-pyrazol-1-yl-5-pyridin-3-yl-phenylamine (120 mg, 0.40 mmol)
and 10% palladium on carbon (12 mg) in ethyl acetate (10 mL) was placed in a Parr
hydrogenator under a hydrogen pressure of 45 psi. The mixture was shaken for 16 hours,
filtered and the filtrate concentrated in vacuo. The resulting residue was diluted with
H,S0; (1.6 mL or 1N), and N'-ethyl-N-cyanourea (0.8 mL, 1M) was added. The mixture
- was heated at 95°C for 4 hours then concentrated in vacuo. The residue was purified by
preparative HPLC to afford 75 mg of the fitle compound as the bis-TFA salt which was
converted to the free base to afford the title compound. "H NMR (DMSO-ds) 8 1.1 (t,
3H), 3.2 (m, 2H), 7.0 (m, 1H), 7.3 (4, 1H), 7.5 (m, 1H), 7.55 (s, 1H), 8.0 (d, 1H), 8.55
(dd, 1H), 8.85 (s, 1H), 10.1 (s, 1H), 12.0 (5, 1H). LC/MS one peak, M+1 348.23, M-1
346.18.
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4 hours. The crude reaction (now honbgenous) was poured into ice producing a
pasty mnmass. The m xture was diluted to 500 nlL total volune with water,
treated w th vo®a¥kn@be2 Net hanol, and vigorously stirred p@fudadodrsas. The
resulting solids were filtered, washed wth copious anmounts of water, then
dried in vacuo at 50 Cto afford the tgftle npound (6.1 grans, 82%yield)
as a tan powder. Exanple 20 F F \ CIYé—}\@PI—C%—|+ N(/ OHN

2- (3, 5- Di f | uONBEhydbMyéypnmmed:riodi 208C sdlusal eftsodinmdfydiokide (.5 Musedhoy ¥k, aci d

R e

1. 31 mmol es) sh&mhehtved added i :etﬂrbpmsé fashiBn ohey 30 mliesr édiel stlrrige fok 30 Ur e was

then diluted with EtQAc, .Silic a he res slurry stirred
for 3 hours a5 F%ﬂ?‘ﬂ?gy& fde @Sﬁgénﬁr?gﬁ? ldt"h@ﬂi%??ﬂa?aé‘? éd
through a silinta5@%d mpel wetd didkl. Qe resQing SothficH vk theh g8 R a naftehuld GF30

chr onmat ographedu&sw ca gel, 19/1-14/1-9/1-7/1 hexanes/ Et QAc gradient) to
afford the g dirgctlygrithoutisalgtions o white solid. 1H NVR (dnso-d5,
500 MHz): 8.95 (d 2H); 7.98 (m 211); 7.57 (dd, 111); 7.48 (m 1H).
Example 22 CF F\ I \ N/ NOZ N/

2-(3,5-Di fl uoro-2- nltro phenyl) - pynm%ﬁéﬁmo a roomtenperature solution
of 2-(3,5- dijl Wﬁr&ﬁlﬁﬁlﬂamﬁtﬂaﬂ%f%r&n@im& {4 £B3804 (3 )

was added 90% H , 9.37 mmol es) over 10 seconds via syringe. The
resul ting ni x@gob i £10P d g wag pdded gipidi prapigreeidflerpropaediel erbtesiFsur ed

into ice. The J%egggh{nlldm sQfkR hRABHRRUES X iM)S&ndWas then diluted with water,
warmed to roomtenperature, and filtered. The solids were -58 Ili WO

@05/ 012292 PeErriszpdairhesehine)paliadied (W3en). Eheaesuliing mixtuegvishestedata t o
afordthet| ns0- d6,
500 NHz): g(!)‘% (fﬁpg%%}m%l{ %inse? t(grOf&bqgr@ergtife Th% I@_ighcﬁ %Je],a 011%%&9 Exanpl e
22 N~ NZN NO,VltNW/ateN% BiOAc in Hexane and dried to afford the title compound (5 g). I NMR
(CDCls) 6 8.8 (d, 1H), 8.55 (m, 1H), 8.35 (d, IH), 7.85 (dd, 1H), 7.65 (dd, 1H), 7.35 (1,
1H), 6.95 (d, 1H), 6.25 (br s, 2H).

Example 8
2-Bromo-6-nitro-4-pyridin-3-yl-phenylamine: To a solution of 4-(pyridin-3-y1)-2-
nitroaniline (1.3 g, 9 mmol) in HOAc¢ (25 mL) was added bromine (1.58 g, 9.9 mmol) in
HOAc (5 mL). The resulting mixture was stirred at room termperature for one hour and
then quenched with ice-water. The solids were collected, washed with water and dried.
The solids in EtOAc was then washed with NaOH (2N; 20 ml.), water, brine and

Q} concentrated in vacuo. The concentrate was purified by chromatography [Silica Gel,
ethyl acetate: hexanes (1:1)] to afford the title compound (0.8 g). "H NMR (CDCly) &
8.83 (d, 1H), 8.55 (m, 1H), 8.41 (d, 1H), 8.15 (d, 1H), 7.96 (m, 1H), 7.41 (m, 1H), 6.80
(br s, 2H). (M+1) 294.

Example 9
2-Nitro-6-pyridin-2-yl-4-pyridin-3-yl-phenylamine: A mixture of 2-bromo-6-nitro-4-
pyridin-3-yl-phenylamine (100 mg, 1 eq), 2-pyridylznic bromide (6 eq) and

tetrakis(triphenylphosphine)palladium (0.1eq) in THF (10 mL) was heated at 100°C for
-52-




5-Fluoro-2-nitro-3-pyrinlidin-2-yl-phenylanrine: To a solution of
2-(3,5-difluoro-2- nitro-phenyl)-pyrimdine (1.5 g, 6.32 mpl es) in di oxane

(10 m.) was agdss csﬁ,ﬁ%gHZ (6.6 nL, 63.24 mmol es) at roo é%%%?g %{!%rﬁurThe,

m xture was heated to 100 Cin a sealed tube for 10 hou e was

t hen cool ed tQ .roo erature i nto d the solids. stirred
for 1 hour. oﬁf%? 5@3%505‘ ‘ﬁslq}l%‘gg‘?f{wgibWPtﬁrs@\éghg%e W@W W pCt ?fﬁ
filtrate was Erbear(zo ABE Teddebipedokgatic waa v aiendbhaghieded M vhlOHNd G HCI

s cool ed  ges PRI oy g o e P B st e epRgo” ' O

het er ogeneous(75mgh By Lycllow svid. e 293. room tenperature, filtered, soI i ds
washed with water until filtrate ran clear, and dried in vacua to afford

the title conmpound (1.33 g, 90% as an orange powder. 1H NVR (dnmso-d6, 500
MHz): 8.87 (d, 2H); 7.52 (dd, 1H); 7. @ﬁmiuﬁg,lgl-i); 6.86 (dd, 1H); 6.60 (s,
21T). Exam123 OH F H N1 \ N N [ NO2 NI ) o

1- ( 3- Ani no- 4- hPyriding-Poy-pyridiprI-y- szq@néa?yg‘?nqw Torp gelpémeet 2-nip-6Pwsifine  aci d

SYe| opropyl am. R4pYiif 3T fhétly Bt (75 mg, 0.26 mmol) in ethyl acetate (20 L) was added
5211 vor o it Vot SRR Bl Brle g e mmeh e e ALt n o

(5 mL) was adﬁﬁdpéhd@mqqﬂmﬁ Mmgqsumgsmmw@smcemaMGO mol es)

at roomtenp 59 WO
3005/ 012000, A (EEbs] PiRsbEas itk o iiaten %%S‘T}E%%{’%‘g‘r%agmﬁtg‘g%‘% Rethe e
resul ting mi xfoopes hous Hielcatabydt wistrpmowed by filtzptign adthy Elttatppopreatritpd inat e was

stirred for j i I the solids washed
-t h wat er untﬁﬁyoaﬂ%ﬂ?ﬁop{ ?@@gﬁﬁ%{mgﬂ)ro Ihsglﬁ\/%gﬁgg]@fl ds were then dried
:ﬁ; vacuo to afford the title conpound (960 ng, 95% as a yellow powder. 'H
NVR (dnso- d6, 500 MHz): 8.91 (d, 111); 1(a, 111); 8.29 (s, 1M 8.08 (d,
111); 7.52 (dd, 1H); 7.36 (d, 113); T 111 ; 6.59 (s, 2H); 2.89 (m
IH);.072 (m REhyI3-@hytidin- ms-pﬁndm-ﬂ-wmmmaamz-yl}wmm TAN~-H u O

e SRR TN i SO ol IRy T 1Y 2

added tri et hyulfatit aed (0376 bl N) R4mtef fhmil) wamﬂded Nyéthﬁm@ymbﬁuem’lﬁ 10R0. 659,
245mol ) .

At ﬂ\d) Enough sulfuric acid was added dropwise to achieve pH 3. The resulting mixture
was heated at 100°C for 8 hours. The reaction mixture was then cooled o ambient
temperature. The solids were collected, washed with water and dried. The solids were
purified by chromatography (Silica Gel, EtOAc, then 10% MeO1 in EtOAc) to afford
compound 3 (27 mg). "H NMR (CDCls) § 8.92 (d, 1H), 8,80 (m, 1H), 8.52 (m, 1H), 8,30
(m, 1H)}, 8.21 (d, 1H), 8.04 (s, 1 ), 7.94 (m, 1H), 7.75 (s, 1H), 7.56 (d, 1F), 7.37 (m,
2H), 3.36 (q, 2H), 1.24 (t, 3H). (M+1) 359. '

Exampie 12

_OH

Cl M Pd(PPh,) /NaHCO.
o . EH 4Hao+ \© (PPhy),/ s - Ij
N
/T\ # DMEMOReiux ‘i’" N FH#

2,2-Dimethyl-N-(2-pyrimidin-2-yl-phenyl)-propionamide: A 5 L flask was charged

with the above depicted boronic acid as a tetrahydrate (281.4 grams, 960 mmoles), 2-
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stirring over night the mxture was washed with water, brine then dried over
sodi um sulfate filtered and concentrated in vacuo to a pungent oil which

was flash phed (10% et hyl acetatel hexanes) 1; Ailisst he title
conpound (16. 6%%/@%%99 as a colorless oil which soli ezd 4g)n gtandl ng.

ST oo RN ﬁ%wl%a%é%%%éwé@%@%%ﬁaﬁf?f%%éséﬁﬁ?22"' Toa

m xture of 2- PB{PPIM?4 (20.0 EALB S ELEMdIER Wﬁbﬁ(&Lﬁnﬁ&lﬁﬁhoﬂ@ﬂa& ezerbn water (3
m.) was added ethyl isocyanate (1. 137ni, fol | one \g/ dr opwi se 6N

NaCH to a st a¥ided. 3pd fe mikiueewes hegierd slogly t‘b% CE e%ﬂﬁﬁ%%ﬁ@“@b?m P dhoWas

diluted with qéﬂiéﬂ‘}}i!ﬁ‘ﬁ ovathbHdatiffheS Atlet 0 RiueANRGRA! 1fd ANEL]vEX tTha edaihn vMsO et hyl
acetate (3 X The corrbl ned organic I%éers were washed w th brine

and dri ed ovefrllowémﬁw&ﬂsrw The WiSHE /3 psie e FRosnemaviarTd amdytised ¢ o af f or d
the title cq BH% ch r@ﬂﬂﬂﬂ@fpﬂuc‘ﬁ é)gegfsp}taé‘ﬁgd forged Ahe ch{l?&r@v@s%ﬁe&cet at e/

nmet hyl ene chlori hat the materi I's a mxture of
mono and di acyithwp@e@ékbmde@rredfq»rmvm HgeNhourCiier which imegienixgih wap. 3| and

2.41 (2s,3H), anpl e 26
car (25 3 &1@@9@%@9%@&9&%&%%% BPROGBRE 2Rt hateF
[ 5- (4- Cycl opr zgeinl. G belivs yerd themdried lunder i gh-vacyuyr 43D GC o &orll tekitlbenzoi mi dazol -
2- Cyl]- carb X a solution of

1- (3-am no-4-ni P%Hl?tg{ 93?%1@%%)&%58{30\;‘;58%6”)” )-1H i m dazol e- 4- car boxylic acid
cycl opropyl am de (65 ng, 0.178 mmoles) in MOH (10 nL) was added Ra-Ni (2
drops of water slurry, catalytic) and; g r%ultl ng suspension was pl aced
under 45 psi of H2 (Parr shaker) for Z ~ The resulting mxture was
tthen filtered, concentrated, diluted with 3 nL of pH = F5 buffer (nmade from
IM H2SO4 wi t h enough c toraise pHto 3.5), and treded wWth

N, N- di et hl ycar boxy- 2 - t hi apsgiodear ea (0. 267 a 1M sol ution of
N, N- di et hl ycar boxy- 2- thy th| GpsamcheiNagSie0 i N di oxal om :
tenperature. The rei‘ﬁng ture Thel1 UXed " for,5 Hpurd rgsulting in a
het er ogeneous suspensj on. The react4 gﬁﬁf demaGag)! ed to

N-(4-Bromo-2-pyrimidin-2—yl—pheﬁyl)-2,Z-dimethyl-propionamide: To aroom
temperature suspension of 2,2-dimethyl-N-(2-pyrimidin-2-yl-phenyl)-propionamide
(~117 grams, 437 mmoles) in acetic acid (1L) was added bromine (67 mL., 1.31 moles) as
a solution in 100 mlL. of acetic acid over a 1 hour period. The heterogenous mixtute was
stirred at room temperature for 5 hours over which time a thick precipitate formed. The
mixture was then poured over ice, diluted with 1N Na;S,03 (2 L), and stirred for 1 hour.
The solids were filtered, resuspended in water (2 L), stirred for 1 hour, then filtered and

("\

washed with water again. The resulting solids were pumped to dryness at 50 °C,
resuspended in HOAc (1L}, and treated with bromine (22 mL, 430 mmoles) in acetic acid
solution (20 mL}) over a 20 minute period. The resulting heterogenous mixture was
stirred for 5 hours, then quenched and treated as described above. The resulting solids

were vacuum dried at 50 °C to afford the title compound (165 grams) as a tan powder.
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tenperature, diluted with water and enough NHAOH to raise the pHto -6.0.
The solids were then filtered and washed sequentially with water, 2/1

wat er/ et hanol and then hexanes. -The resulting s uspended
in MeOH, 2 eqw \?gqg%njts of nethanesul fonic acid was adde%!C \ﬁ%gogc%ntrat ed
in vacuo to afford the title conpound _ (75, 70% as an off- whlte solid. 1H
NVR (dnso-d6, 500 WHz): 9.28 (s, 1H); =& ! . 1H); 8.8-7.4 (v. broad s,
4H);8.67 (s, 1H); 8.53 (se& 1H); 8.46 (d, 1H); 8.05 (d, slH); 7.59 (dd, 111);
4.33 (g, 211); 2.88 (m J; 2.35 (s, 611); 1.34 (t, 3H); 0.76 (m 2H); 0.61
(m 2H). Exam|le27 [00 WéN have prepared ot her co DO\ nds of formula | by
nmet hods substantially s g o] those descri bed bR *' T t hrough 1V
Exanpl es 1 through 26,0 61 i WD 20057012292 §304/ 002541

nmet hods known in the art. The characterization data r the conpounds is
summarized in Table 3 ow and includes LC/ M5 (ob ed) and tH NWR data.
[00144] tH NMR data is sunmari zed i n. Tahl e 3 _bel ow wherein t H. NVR data was
obt ai ned at 509UBEemer2aiine-arosrisidiBna Phenyl22-dimetbpsepienamideilod S End was

found to be cR@ehSbERIN-M 15118111611;55%15{&1% z_;ﬁ%m%u‘dz 1propRinaRRBYSLS t 0 the

conpound nunbers listed in Table Tab 3. Characterization Data fo

Sel ect ed Conpd#ess 96 mmenien) ingTHA (@ﬁﬂamaqldc@@%%mcwéwd@} 11‘&@“!‘391?3) No I

1.1 (t, 311) %eﬁ&%h&?eﬁocﬁ tThH‘ﬂ:i){tuZe #as%ﬁan%%w@d 1%47961'1% t mo%m JratZre(aile)
7.9 (s, 1H) 8.1(d, 1 (

1
(CD30D): 8.89 s(uﬂ@r 2 H)tal 02 QQ“IE dg?w cmdp)reacugn @zwélomngs) veas mlnyd ngp 128 ( ddZ K
111 20 360. , . 3
11 ) 2 Ea dop?ll %g%ngtgé?ﬂs?s ﬁ‘ﬁe%lftuézwaél t (,1%32%_5&3@%2,1“ {vszlt?n:ﬁa%r, t('éﬁfeg(t
1) 1.3(t, 3 M}h 0L (Jtpletlzem }, and Bigorppsly stired for 12 hopyss Tha iesyltingsofidg werel) , 24

391.3 393.3 7. f{da; FEha FRE éopl&% anSunt® bSwakks) thBn O4l8m HHa at 50 °C to afford the

title compound {29.9 grams, 81% yield) as a tan powder.

Example 15 .
Br
Br

N .
oM I\ z
On NH N2 S
I NH, N,z

4-Brome-2-nitro-6-pyrimidin-2-yl-phenylamine: A suspension of N-(4-bromo-2-nitro-

Y
2

6-pyrimidin-2-yl-phenyl)-2,2-dimethyl-propionamide (29.9 grams, 78.8 mmoles) in conc.
Q HCI (200 mL) was refluxed for 8 hours. The partially homogeneous crude reaction was
then cooled to room temperatore, diluted with water (500 mL), and the resulting
precipitate was stirred for 1 hour. The solids were then filtered, washed with water, and
vacuum dried at 50 °C to afford the title compound (21.1 grams, 91% yield) as an orange

powder.
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8.82(d, I H),9.15(s, 111), 11. 02(s, 111) 1.13 (t, 311) 2.45 (s, 311) 3.23
(g, 21-1) 42 390.3 392.2 3.46 (s,311) 6.58 (m4H),7.78 (m314) 9.11 (s, 111)
10. 51(s, 1H) 12yd Sookdazdez 1. 15 (t, 311), 3.25 (m 211), 3.3pcfBsz0debdssr 46 (S,

211), 7.4 (br s, 111), 7.55 (s, 111), 43 - - 7.8 (m 1H), 8.0 (d, 111), 8.05
(d, 1H, 8.6 (m 111), 8.7 (m 111), 9.2 (5. I11), 10.4 (br s, 111) 1.3
(t. 311), 4.3 (g, 211), 6.65 (t, 111); 49 -l (d,111), 7.85 (dd, 111),
7.9 (s, 1R), 8.05 (d, 111), 8.5 (d, 111), 8.75dg¢, 111), 9.1 (s, 1110,
11.7 (br s, IM ~_. 1.23 (t, 311), 2.89 (s, 311)} 36 (q. 211), 50 377.2
379.1 7.93 (d, 1H), 8.16 (d, 1k 1), 8.26 (d, 1H) ®"8.33 (d,111). 8.86 (d,
111), 8.97 (d, 111), 9.30 (d,Z411) 1.1 (t, 311) 25 (t, 311), 3.25(q,
211), 51 - - 3.37 (s, 311) 21+ 6.6, 7.65 (s, 111), 7.9
(m2H) 9.1 (br s,111), §EP@ 118, (b gl 1 1 -62 WO 2005/ 012292
PCT/ US20041002541 Canound (obSj Mrl(obs) 11T NVRNo. | 0.5 (m 211),

D0 1ty it Dot s, te&%*thgﬁ%@ losdbdpatobafds( 0 1105 . o 05
(s, I11), 9Mmmmm9&m@wm¢wmm&ny dm%ﬂm@mmm@&mm2725

s (m 11, B neppeoithls 144 o anfia Fucy bl o530 6 i) ) 1)
(br s, 1H), 9K@&c((a| 03 £,131)mmg]) 48diptane (69, ml) Wps hadtedt 105°C 21y hous. Fhe(d, 111);
7.88 (s, 1H); re?act?o% v&ag filtered and washed with dichloromethane. The combined filtrates were
concentrated under vacunm and water (100 ml) was added to the residue. Extraction with
(- dichloromethane (3x50 ml), drying and concentration gave a residue, which was washed
with ether-hexane to afford the tiile compound (2.07 g, 98%).

Example 17

SURY
X0 %

N-[2«-(3-F1uoro-pyridm-z-yl)-phenyl]-2,2-d1methyl-pr0p10namlde: A 3L flask was
charged with the above depicted boronic acid as a tetrahydrate (92.1 grams, 314 mmoles),
chlorofluoropyridine (37.6 g, 286 mmoles), NaHCOj3 (48.0 grams, 572 mmoles), and
Pd(PPh3)4 (3.3 grams, 2.86 mmoles). Water (300 mL) and dimethoxyethane (300 mlL.)

were added, and the mixture was heated slowly to 83 °C (internal temperature) overa 1

£

hour period with overhead stirring. After ~2 hours all solids had dissolved. The reaction
was allowed to stir for 10 hours. The mixture was cooled to room temperature and stirred
overnight after which time a thick gum had formed. The crude mixture was diluted with
water (2L) and stirred for an additional 2 hours. The mixture was then allowed to rest
without stirring until the gum had settled to the bottom of the flask. The liquid phase was
removed via vacuum, then replaced with 0.1 N NaOH and stirred for 15 minutes. The
gum was allowed to settle and the liquid removed via vacuum. The gum was then

similarly washed three times with water, then transferred to a 1 neck flask as an acetone
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57 377.1 379.2 111); 6.75 (d, 1M 6.64 (s, 1H);,6.62 (dd, 111); 6.4-5.7 (br.

s, 28): 5.69 (g, 211); 3.48 (s, 311);1.48 (t, 313) 1.13(t, 311) 2.38(s,
311) 3.24(q. (s, 211) 6.71(m 211), 6.83(s, 1H) 211)
7.28(t, 1H) 7.‘%@%%5/313%%7.76(3,1H) 7.92(s, 2H) . 8. 30(s, 1H) rcibshuditbéh
9.08(s, 1H) 11.50(s, | 12.15, 11.81 (s, 111), 10.34,9.99 (s, 111), 9.13,
8.99 (s, 111) solytiong The guixtpsewas ancentgedspnacyo gudazgotpopss fiye timesiwith etiryl30- 6. 59
(m 48), 5.09.44e 18), 3.23 (t, 211), 1.33 9(d, 611),1.13 (t, 311)
1.15(t, 311) 2.44(s, 311) 3.25(q, 211) 5.44(s, 211) 6.70(m 311),
7.40(d, 1H) 63 - - 7.49(t,1H) 7.75(s,111) 7.85(m,1H) 7.97(s, 2H)

8.12(s, 1H),8.60(d, 1H)  9.09(s, 111) 11.@1fs M) 1.2 (t, 311), 2.2 (m 211),
3.3 (m 211), 64 3.65 (m 211), 4.1 (T, . 7.75 (s, 18), 7.84 (s, 18),
7.87 (s, 1H), 7.8 (m 1H0O, 8.5 (m 111), 8.65 (mj 111), 9.0 (s, I11)
(MeOH d4 & CDC13): 8.30-7.85 A¥l), 65 423.1.4%5.1 6.78(s, 1M 6.58 (s,
1M 3.60 (s, 311), 3.37 (,
3.45 (q, 411), 6.7 (s, 18),
8.4 (m 111), 8.7 (m 111)
(s,111),10.35, 9.99 (s, 1H),

H, 8.1 (s, 1H),
m . 111), 12.17, 11.81
68 9.13, 9.00 (s, Y11), 8752 (s, 18), 7.99-
453.2 455.2 7.69 (m 58), ZA432-7.27 (m 28), 6. .59 (mil1l), 5.23 (s,
211), 3.22 (q, 211), 1.13 (%, 311) (MeOHd4, HCOL salt)): 8.62 (s, II1),

7.96-793 (m RlHiBromdof(I-Budd)pyriBZ-y()phenyl]-2,2-dimethyl-propionamide: To a
room temperature suspension of N-[2-(3-fluoro-pyridin-2-y1)-phenyl]-2,2-dimethyl-

- propionamide_(~77 mmoles) in acetic acid (300 mL) was added bromine {12 mL, 228

( mumoles) as a solution in 50 mL of acetic acid over a 1 hour period. The heterogenous
mixture was stirred at room temperature for 5 hours over which time a thick precipitate
formed. The mixture was then poured over ice, diluted with 1N NayS,0; (500 mL), and
stirred for 1 hour. The solids were filtered, re-suspended in water (2 L), stirred for 1
hour, then filtered and washed with water again. The resulting solids were pumped to
dryness at 50 °C, re-suspended in HOAc (400 ml.), and treated with bromine (4 mL, 76
mmoles) in acetic acid solution (20 mL) over a 20 minute period. The resulting
heterogenous mixture was stirred for 5 hours, then quenched and treated as described
above. The resulting solids were vacuum dried at 50 °C to afford the title compound

(19.1 grams, 72 %) as a tan powder.

(4 Example 19
Br Br
F F
SN e Ry

iiFfH J ’ iiFfH -~

N-[4-Bromo-2-(3-fluero-pyridin-2-yl}-6-nitro-phenylj-2,2-dimethyl-propionamide:
To a suspension of N-[4-bromo-2-(3-fluoro-pyridin-2-yl)-phenyl]-2,2-dimethyl-
propionamide (6.45 grams, 18.4 mmoles) in TFA (100 mL) and TFAA (25.5 mL, 183.6

-57 -

311) 1.15 (t, 611),



69 407.3 409.2 111), 5.81 (s, 11), 3A5,3.39 (s, 311), 3.36 (q, 211), 3.28,
3.20 (s, 38), 1.23 (t, 311) -63 WD 2005/ 012292 PCT/ US2004/ 002541 Conpound

M 1 (obs) lvmw(gg;@,gug{,;l NVR No. | 1.15 (t, 3M 1.35 (t, g@%«m@,@gﬂq, 211),
7043(q,211 7.1 (br s, 111), 7.85 (s, 1H), - 8.05 (m 1H),

6’5 (5110, B M M oA bbb 107

3.26(q, 2H), 6. 591 sublds) ovét a 43 mirditedifiod. 'ﬂmﬁﬁjﬁcﬁ:xé.\izﬂ.@thﬁlﬁﬁ'eﬂst,m‘?ﬂ)fo?aﬁi(ﬁ(llSJfll 1)
7.51(m 1H) 7 s 1 11), 3.2
(g, (211) H) 7. 1‘? Bt S-sJFhefFJr)&,efeﬂ% n&%""?"%"%eé“’ﬁs}?ﬁ P°‘§edg‘(‘t(°r’r?‘3 9 ‘)Cmgg*‘Pz“S‘é’s )111),
(852 S ( i 1) 11 1ﬁ1a338 The ﬁnﬁﬁtlir& %& ?Llltizi%dio(SUD gxﬁt%tal \%}1%171& ®ith w%%)reat&l ®ith SO niI_MZfl %3

r s, m
4.21 (s, 211) met@ IB:SD 2gd slgc’frvsslnafgmz‘(fars’@ @'l%smTfmul ipe %‘iﬁwgf&f tfb%imshed 98-7.01
(m 1H), 7. 78wih 8piddsAmodhd of wakerDfier & in (dBuo 2150 °C 18 aff8rdGhd diid dBmpbidd .
8.74-8.76 (M_1H (CD30D): 1.2121.27 (m 911) 3.36 (q, 21-1),4.17 (s,
211), 6. 65- 6. @6l EAS. SR Yickd) 28 34ampowger- 3 6. 95-6.99 (m 111), 7.00-7.03 (m
111), 7.79-7.82 (m 111), 7.89 (d, 1H), 7.94- 7.96 (m 1H), 8.09-8.11 (m
111), 8.73- 8.76 (m 111) 1.1 (t, 311), 3.0 (br s, 311), 3.25 (m 511), 75
- - 7.0 (br s, in, 775(m211)80§_@9_ﬁx 8.15 (s,1 1), 8.45 (m IM
8.7 (m 1H), 9.1 (s, 1H £ 9.4 (s, 1M 1o4rs, 1H) ¢

,CL s L) — ,@Y >

2-(3,5-Diﬂuoro-phenyl)-pyrlmldme. A solution of the difluoroboronic acid (5.4 g, 34.1

mmoles) and 2-chloropyrimidine (3.0 g, 26.2 mmoles) in ethanol (50 mL.) was treated
with NayCOs (3.6 g, 34.1 mmoles) and Pd(PPha)s (1.5 g, 1.31 mmoles) then heated at
reflux for 3 days. The resulting mixture was then diluted with EtOAc, Silica gel added,
and the resulting slurry stired for 3 hours at room temperature. The crude mixture was
then filtered through a silica gel pad with EtOAc, concentrated in vacuo, and flash
chromatographed (silica gel, 19/1-14/1-9/1-7/1 hexanes/EtOAc gradient) to afford the
title compound (1.38 g, 27%) as a white solid. "H NMR (dmso-ds, 500 MHz): 8.95 (d,
2H): 7.98 (m, 2H); 7.57 (dd, 1H); 7.48 (m, 1H).

C S
o .

2-(3,5-Difluoro-2-nitro-phenyl)~pyrimidine: To a room temperature solution of 2-(3,5-
difluoro-phenyl)-pyrimidine (1.2 g, 6.24 mmole) in H,SO4 (3 mL) was added 90% HNO;
(0.375 mL, 9.37 mmoles) over 10 seconds via syringe. The resulting mixture was stirred
at room temperature for 1 hour then poured into ice. The resulting heterogeneous mixture

was then diluted with water, warmed to room temperature, and filtered. The solids were
-58-




(CD30D): d 1.24 (t, 311), 1.27 (d, 311), 1.47 (d, 311), 3.36 (q, 211), 3.37
(s, 311), 77 448.3 450.2 3.58-3.67 (m 111), 5.21-5.28 (m 1H), 6.68-6.71
(m 111), 7.8Q (d._ | 7.85 (s, 111), 7.95-7.99 (m 211). 8 27 (s, 1R),
8.38 (d, 111)‘,9’0813"?5’-1%’82 (m 111). (CD3OD): d 124 (t, 3ff¥{”81°.“$’§°2§"d, 311),
1.51 (d, 311), 3.38 &8;, 211), 3.42 (s, 311), 3.66-3.73 (m11), 5.44-5.51
(m 111), 78 aushed widovaergngdrigl i7 vaqumto affory thetifle gopppund (1133 g,200%) asm 98 (m

111), 8.03 (s : ( | , .81=8.86 (m
111)7 Conaosy tarpole., R Qeosd ) So0 B, sy g k) 5 6P GAAED 04, 18D 35650
211), 3.93-4. A&, (@H). 79 434.3 436.2 111), 5.14-5.22 (m 1H), 6.67-6.71 (m
111), 7.90 (d, 1H), 7.95-7.98 (m 1R), 8.02 (s, 111), 8.04 (s, 1H), 8.32
(s,111), 8.41 (d, 111), 8.81-8.85 (m 1H). -64 iii WD 2005/ 012292

PCTI US20041002541 Conpound M 1. (obs) Bfsinplest?s) 1H NVR No. | 9.0 (m 111),
8.6 (d, 111), 8.4 (m 111), .1-8.2 (m 211), 8.04m 111), 7.8 (m 82
428.2 430.1 111), 7.5 (m 211), 6.6 (s, 111), 4.8 111), 2.55 (s, 311),
3.25 (m 211), 2.1 (s, 311) .1 (t, 311) 11.01 s, 111): 9.10 (d,

111); 8.37,(s, 111); 8.1 N 7.97 (a, 1 r. 83 417.1 419.1
s, 111); 7.58 (m 111);,7.08, I)1);:-6-88 (M 111):13.B8 (dd, 21); 3.22
(dg, 211): 2.99 (dd, 213);, I 91"@dd, 211):1.85 (Qud 1.11 (t 311).

(MeOD- d3) : 8. BFI@res2-nitidy3-pRrimflig-2:yl-phénylamié: By T sutRASE 2-(B54flupsm-2-1H) , 8. 19

(s, 111), 7. Q%iéoqphe%ﬁa-pyﬁnﬁdine (1.5 g, 6.32 mmoles) in dioxane (10 mL) was added tBuNH;
(6.6 mL, 63.24 mmoles) at room temperature. The mixture was heated to 100 °Cina
( ' sealed tube for 10 hours. The mixture was then cooled to room temperature, poured into

water, and the solids stirred for 1 hour. The mixture was filiered, solids washed with
water until filtrate was clear. The crude product was then diluted in MeOH, 6N HC]
added, and the resulting mixture heated at reflux for 3 hours. The reaction was cooled to
room temperature and poured into ice. The resulting heterogeneous mixture was warmed
to room temperature, filtered, solids washed with water until filirate ran clear, and dried
in vacuo to afford the title compound (1.33 g, 90%) as an orange powder. "H NMR
(dméo-d6, 500 MHz): 8.87 (d, 2H); 7.52 (dd, 1H); 7.08 (dd, 1H); 6.86 (dd, 1H); 6.60 (s,
21).

Example 23

A

Y — X
No, N, = ,@
H,N X
®

NO, N

1-(3-Amin0-4—nitro-5-pyfimidin-z-yl-phenyl)-1H-imidazole-4-carboxylic acid
cyclopropylamide: To a mixture of 5-fluoro-2-nitro-3-pyrimidin-2-yl-phenylamine (650
mg, 2.77 mmole) in DMF (5 mL) was added 17 (545 mg, 3.6 mmoles) and Na;COs (381

mg, 3.60 mmoles) at room temperature. The resulting mixture was heated to 125 °C for 6
-59.-



7.14 (a, 1H), 6.68 (s, 111), 3.60 (s, 311), 3.21 21D, 1.24 (t, 311).
(MeOD-d3, salt): 8.64 (d, 111), 8.14 (s, 111), 8.00 (s, 111), 7.97 (d, 1H),

7.64 (s, 3 2" 113), 6.66 (dd, 111), 6.51 (s,1 311).
3. 48 E: 3113"%%“%"7‘2% 211))124 (t, ( 1 311% MeOD- élg 1@5"{@“‘%?&‘? (2.42 )
(s,3H), 3.38 87 360.1 362.1 (q,211), 6.87 (s, 111), 794d$|m815 (m 2H),
8.85 (d, 1H), usgthenicoplet)io ropnaempeiatuex(jThe gespliing mixtmre tetwiHSw ey 8 27( s,

1H). 88 388

4.H)10(s, 311) Sdg’gﬂ%%ﬁ"‘gg}f"‘% tg‘):f'a tﬁ?%%r i t s cg'%qea"%‘qg“%a %52"8%}%&' 92-6. 96

(m  9Arl 3), 3obds yashed Bith ategur@ibthe filipate jan clea The wast@d $9lidg Gvenbten drir@dn 2 -

Co8CD): 8. 97, 8. 22

Eddd, 391 429. g%’stf Jaéfg’)flﬂi‘%“&f é’%"‘(“éil(bﬂﬁng Eﬁ‘@%?&#"?ﬁ"“%ﬁ §1( Wﬁé‘}ﬂ) 2.91

Em %}B L Sﬁ,(momm) 201 88 1H):r8.42 (2.1U8): S?GEIMOQM)IH) ﬂ%mdﬂtlmﬁ% 3935

m . 3. . g . . . Gl S, ,

360. 13 362. 14989 (€ 08 A9 15 Y G 25004 8 111) ) 9.0

Jaiiin: 7254 yiaf o' & By . 0t G ol loa o B

(m 211), 10.3 (br s, 11) 1.12(t,3H), 3. 25(m214),4. 2(bs,211), 93 371 373

7.0.2-7.25(m 111), 7.5(m I11), 7.81(p 1 .08(t, 1H), 8 22(m 1H),

8.61-8.48(m 2 , 8 4(d, 111),8.46(s, 1H)] d, 6H), 1. 12(m 31),

2.23(m 1H), 2. 83(d, 21 1), +&. 35(m 21), 94 430 432 765(mg,1r)j\/1bs 111), 7. 89
3fd, 1

(s.1H,8.1(m1H . 8.4(s[1H, 8.58(m1H 8. 78(b 8
o AL S

N,N- Diethlycarboxy-2-methyl-2-thiopsendourea: To a mixture of 2-methyl-2-

C ’ thiopseudourea sulfate (22.8g, 81.9 mmol) in methylene chloride (200 mL)was added‘
triethylamine (34.5 mL, 245.7mmol) and ethyl chloroformate (20.65¢g, 245mmol). After
stirring over night the mixture was washed with water, brine then dried over sodium
su]fate,‘ﬁltered and concentrated ir vacuo to a pungent oil which was flash
chromatagraphed (10% ethyl acetate / hexanes) to provide the tifle compound (16.68g,
86.9%Y) as a colorless oil which solidified on standing. I NMR (500Mhz, CDCl3)
91.3(g,6H), 2.41(s,3H), 4.22(m,4H).

Example 25
57 o & o
)\ ? L )k J
HN NH; N)]\N)\ﬁ N
H H
C N,N- Diethlyureamido-2-methyl-2-thiopseudounrea: To a mixture of 2-methyl-2-

thiopsendourea sulfate (2.0g, 7.18 mmol) in water (3 mL) was added ethyl isocyanate
(1.137mL., 14.37mmol) followed by dropwise 6N NaOH to a stable pH 8. After 1 hour at
pHS the biphasic solution was diluted with aqueous saturated sodium bicarbonate and
extracted into ethyl acetate (3 x 100 mL). The combined organic layers were washed
with brine and dried over sodium sulfate, filtered then concentrated in vacuo to afford the
title compound as a pungent oil (1.54g, 92.7%). TLC (50% Ethy] acetate/ methylene
chloride) and "H NMR suggests that the material is 2 mixture of mono and diacyl
pseudoures., TH NMR (500Mhz, CDCls) 01.18(m2,6H), 2.31and 2.41 (2s,3H),

3.28(m 4H).
- 60 -




(CD3OD) 1.2 (7, 311), 3.
211), 7.4 (m 111), 7.8
111), 8.7 (m wahdiso1Dei

3 (g, 211), 3.8 95 431.03 433.2 (m 211), 4.6 (m

(m 111), 8.0 (s, 111), 8.3 (m 211), 8.5 (m

(s, 111) -65 WD 2005/012292 PCT/ Yozaddetudsd 1
Conpound M 1(obs) Md (obs) "H NVR No. |I (CD30D): 8.9(d, 1H), 8.55(d, 1M
$.4(s, 111), 8.3(m 111),8.0(s,IH,7.7(m 96 507.2 509.2 111), 7.3(t,111),
7.0(s, 211),6,85(d, I11), 6.7 (d, 2H),5.5(s, 211), 3.7(s, 311), 3.3(q,
211), 2.5(s, 311), 1.25 (t, 311) 9.1 (Bxanple6 8.6 (d, 211), 8.3 (m 111),
8.1 97 401 403 111),77..0 (d,1H, 4 3 (nr.8 , 2 3.3 (m~ 211), 1.4 t,
3M 1.1 (t, 3H). , 1.16(t,3H 3.25(q,211) 4.44(d?q(-12’ 7.17(t,211)
7.38(t,2H)7.53(t,1H) 98 7.03 499.18 7.79(m 111) M. 87(s, 111) 8.10(t, 1H)
8.32(s,111)8.51(s,IH) 8.57(%,11) 8.77(s,I1) 8.5‘%_ 8.94(t,111)11. 10(br
s,I1'l) 99 432 434 1.1 (ta=811), 3.2 (m 211), 3.9 , 311), 4.1 100
418. 25 420.15 (s, 211), 7.2 s, 111), 7.25 (brs, ﬁi} 7.9 (s, 111), 8.2
(m 111), 8.25 (s, 1H), 8.7 111), 9.05 (s, 211)L10.4 (br s, 111) 8.65
(d, 1H), 8.28 (s, 111), 8.24 s, IIl1), 7.98 (d, | 7.78 (d, 111), 7.38
(m 111), 101 431 433 6.93 111), 6.89 (dd, 1H) A Nw211), 3.63 (s,
31), 3.35 (q, 2H), 1.55 (t, ,oaw 1.22 (t, 311) & & iJ), 8.69(m 1H),
8.52(d, 1R), 102 375 37FM8. o(Mj2TL), 7. 79(m 21 7.56(1n, 1H),
7.50(m 111), 3.55(m 211)1.23%: (M\z311) 8.87 (br)=s 111); 8.81 (d, 111);
8.66(br. s., 111); 8.49 (s, IM 8.39 (br. s., 11d); 8.25

_ [5-(4-Cyclopropylcarbamoyl-imidazol-1-yI)-7-pyrimidin-2-yl-1H-benzoimidazol-2-

(.. yl}-carbamic acid ethyl ester: To a solution of 1-(3-amino-4-nitro-5-pyrimidin-2-yl-
phenyl)-1H-imidazole-4-carboxylic acid cyclopropylamide (65 mg, 0.178 mmoles) in
MeOH (10 mL) was added Ra-Ni (2 drops of water slurry, catalytic) and the resulting
suspension was placed under 45 psi of Hy (Parr shaker) for 2 hours. The resulting
mixture was then filtered, conpentrated, diluted with 3 mL of pH = 3.5 buffer (made from
1M H,S04 with enough NaOAc to raise pH to 3.5), and treated with N,N-diethlycarboxy-
2-methyl-2-thiopseudourea (0.267 mL of a 1M solution of N,N-diethlycarboxy-2-methyl-
2-thiopseudourea in dioxane) at room temperature. The resulting mixture was refluxed
for 5 hours resulfing in a heterogeneous suspension. The reaction was cooled to room
temperature, diluted with water and enough NH4OH to raise the pH to ~6.0. The solids
were then filtered and washed sequentially with water, 2/1 Waterlethanol, EtOAc, and

. then hexanes. The resulting solids were suspended in MeOH, 2 equivalents of

methanesulfonic acid was added, and concentrated in vacuo to afford the title compound

(75, 70%) as an off-white solid. "H NMR (dmso-ds, 500 MHz): 9.28 (s, 1H); 9.08 (d,

1H); 8.8-7.4 (v. broad s, 4H);8.67 (s, 1H); 8.53 (s, 1H); 8.46 (d, 1H); 8.05 (d, 1H); 7.59

(dd, 1H); 4.33 (q, 2H); 2.88 (m, 1H); 2.35 (s, 6H); 1.34 (t, 3H); 0.76 (m, 2H); 0.61 (m,

21).

Example 27
[00143] We have prepared other compounds of formula I by methods substantially

similar to those described in Schemes I through IV, Examples 1 through 26, and by
-61-




103 430 432.1 (d, 111); 8.09 (ddd, 111); 7.87 (d, 18); 7.52 (dd, 111); 5.3
(very br. s, 51n; 4.29 (q, 211); 2.85(m 111); 1.31 (t, 311); 0.72 (m

211); 0.63 311), 3.2 (q, 211), 3.45 (s, 3H), 1 6.7
(dd) 111), (%O%“B;m 7. )15 104(?117 19)419 14 Ebr sH) ’ﬁﬁ%&sfz"%"%g} )

7.8 (d, 1H), 7.95 (s,11), 8.2 (s, 111), 8.4 (br s, 111), 8.7

(d, 1H) , 10. 5( bwethadsknown grthe pii. The chﬂqtynzasorséatq for thpsegomppuiyly iy smmarizeb 406
408 s., 111); 78R 3(Haovﬂé1hhnclide§ﬁé)3&s o%smekjléﬁd 'H NMR dadM 1H) 3.98

(s, -311); 325&1 1 (t, 3 313) 24 3H), 3.2 (q,
211), 4.1 (sloox) §atax_8§@)amaaze@5n@sble mlpw vale%n %awe 2 510.2

(121)1 1])7 12 (2 g&bta?ned]aﬁ% m%&@%%ﬂb%?iﬁﬁe%@ae %éxﬁ%éd g,;;t,zokﬁ% 95

, 10. 5( br s, 1H) begcoBgistert With, strgcter(enpommngd nm¢rs cortebpond to The@pmpound nymbats 4( m
211), 7. 35(d ﬁ%ﬁ@‘ Tl%ig; 495.2 497.2 7.25(d, 211), 6.7-6.8(m 211), 5.3(2,
2H), 4.0 % 3 q, 211), 2.4(s, 311),1.1(t, 311) -66 WO 2005/012292
PCT/ u52004/ 002541 Corrpound J Ml (obs) I\/H(obs) 1H NVR No. | 9.12 (br.
s,111); 8.60 ) 39, I H 8 - 8 25 (s,113); 7.89 (s,
108 417 419 14&el--LhigackpzduonDatato; {5 i (3:9311): 3.98 (s, 3H);
3.26 (m 211): 1. Jﬁomﬁdund3 [ i ) %ﬂg T13), 9. 22 11), 109 358.3
360.1 8.83-8.79 (MNa3L3), 8%@?@ 1 3.(%)( d, 113), H(M(dd,ll—l), 8. 00
(s, 1R), 3.37 ([q, 1.1 (1, 3H) 3.2 (q,2H) 6.8 (t,1H) 7.5
16 347.2 349.2 (m, 1), 7.7 (s,1H) 7.9 (5,1H) 8.1 (d,1H)
8.3 (s,1H) 8.6 (d,1ED) 8.9 (s,1H)9.6 (s1H)
10.3 (5,1H)

(CD;OD): 8.89 (dd, 1H); 8.51 (ad, 1H);
8.42-8.29 (br. s, 1H), 8.18 (ddd, 1H);
20 360.3 3623 7.94-7.77 (br. s, 1H); 7.63 (br. s); 7.58
{br. s, 1H); 7.53 (dd, 1H); 3.32 (q, 2H);
2.21 (s, 3H); 1.23 (t, 3H)

1.13(t, 3H), 1.3(t, 35 3.24 (g, 2H),
3.37(q, 2H), 7.82(s, 15, 7.82(s1H),

24 391.3 3933 7.96(t,1H)8.19(s, 1),
8.56(s,1H),8.62(d, 1H),
8.82(d,1H),9.15(s,150),11.02(s,18)
1.13 (t, 3H) 2.45 (s, 3H) 3.23 (g,2H)
42 390.3 3922 3.46 (s,3H) 6.58 (mn,4H),7.78 (m,3H)
9.11 (s, 1H) 10.51 (s,1H) 12.18 (5,1H)

1.15 (t, 3H), 3.25 (m, 2H), 3.35 (s, 3H),
4.6 (s, 2H), 7.4 (br s, 1H), 7.55 (s, 1H),

2

43 - - 7.8 (m, 1H), 8.0 (d, 16D, 8.05 (d, 11,
8.6 (m, 1H), 8.7 (m, 1H), 9.2 (s, 110,
.| 104 (brs, 1H)
{1.3 (¢, 38D, 4.3 (q, 24D), 6.65 (1, 1H), 7.75
49 . . (d, 1E), 7.85 (dd, 1H), 7.9 (s, 1H), 8.05

{d, 1H), 8.5 (d, 1H), 8.75 (dd, 1§, 9.1

| (s, 1HO, 11.7 (br s, 1H),

1.23 (t, 311), 2.89 (5, 35, 3.36 (g, 25D,

50 7.93 (d, 1H), 8.16 (d, 18), 8.26 (d, 1E),
377.2 3791 .33 (4 18D, 8.86 (d, 1H), 8.97 (d, 11D,

930(d, 1F)

1.1 (t, 380, 1.23 G, 3H), 3.25(q, 200,

51 ) ) 3.37 (s, 3H), 4.05(q, 2H), 6.6 (m,4FD,

7.65 (.16, 7.9 (m,2H) 9.1 (br 5, 15D,

10.2(br s,1H), 11.8 (br s, 15

(o
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211), 1.24 (t, 3H) (CDC13) 14.05 (br s, IH,12.85 (br s, 111), 8.37 (t,
111), 7.97 (d, IM 7.88 (d, 110 388.3 390.2 111), 7 79-7.74 (m 213), 7.63
(dd, 111), 6.62 (dd, 111), 5.75 (br s, 4 211) :
1.27 (t, 311?‘9"%‘8’5’3}(2%2 8.9(d, 1H). 8.6(m 1H), 8. 5(d Réff”é’“"“%"gm
8.2(s, 111), 8. 05(t_1H) 7 8 111 492 3 494 1 7 Q(m 211) 7 5(m2H)
7.4(d, 1H), 7.3(n¢qm90131d7( NI (ob§. §(SI+1ibs) 3. 3(g, 21 PH NMR
1.9(d,3H), 1. 1- 1L 2(tNwl- 19 62 (s 111). 8 .74 (d 111) 8 ﬁ5(q 111\- 8. 40
(s, 111); 8.28 (s, 111); 8/23 (s, 1K); 112 475 0@“%2§¥2 7.43 (s,
111);7.32 (m 211); 55.52-4.41 (br. |s, 311); zg‘;@' 7§§ 4(3’  2H);
1.41 (s, 911); |1. 13 (t, 3[11). (CD30D) 9.06 %f@ 8.71
(d, 1H); 8.50(my 2H); 8.39|(s, 111); 8.00 113 ire> {11 .87
(dd, 111); 7.427(d, 21I); ¥.35 (dd,| 21I3); 7.2515((0311)325111:;,25),223(@}1), ;
4.41(, 21-1);1.162(d. 3 ;1.42(t,31-1)} 12.09 & {125 (e, [}, 7.71d.1)), 7.880.28). &8 9. 94
(s, 114 370.2 3J72.2 T11), 9.12 & 8.94 (s, 111)33@-1353& SH)Ei"q(m’@il ),| 3. 24
(m 211),1.13 (jt, 311) (CpP30D) 8.63 (d, 1H), 195 rfgﬁ‘%l(iﬁb 51‘”9@ (g, 111),
7.72 (d, 2H), 7665740115442 1+44 k1 8’”“ T
(dd, 1H) . 4. 52 (s, 21D, 3.40| (t. 2H | 3.35 (q, %ﬁﬁ’g ;‘1’;&1%2 09-
2.03 (m 2H), U 24 (¥, 311) 1167.882 {3843129. 1{1:){w7s (& 1616k (s, Onbseag, 111) ;
8.98 (d, 111);|8.72 (d, 11-1); 8.53 (m 111) 1}5.%1@sm756a1@2m17 H) ;
7.94 (s, 111); 7. 86.(d,118): 7 79 (m in 3 33438(1,31‘1)124&\031’@ 77 (m 211) ;
1.15 (t, 3H). [118 401 403|- (CD3OD)|: 8.78 (s ;;gg) gﬂﬁv
61 - - 7.18(d, 2H) 7.28(,1H) 7. 38(m 2H)
- 7.76(s,1H) 7.92(s,2H),8.30(5,1H)
( 0.08(s,1H) 11.50(s,1H)
. 12.15, 11.81 (s, 1H), 10.34,9.99 (s, 1H),
, 9.13, 8.99 (s, 1K), 7.99-7.81 (m, 3H),
62 404.3 406.3 7.68 (s, 1H), 7.30-6.59 (m, 4H), 5.09 (m,
1H}, 3.23 (1, 2H), 1.33 %(d, 6H), 1.13 (1,
3H)
1.15(t, 3H) 2.44(s, 30) 3.25(q, 25
5.44(s, 2H) 6.70(m, 3H), 7.40(d,1H)
63 - - 7.49(t,1H) 7.75(s,1H) 7.85(m, 1H)
7.97(s,2H) 8.12(s,1H),8.60(d, 15
9.09(s, 1H) 11.21(s,1H)
1.2 (t, 3H), 2.2 (m, 2H), 3.3 (m, 25D,
64 - - 3.65 (m, 2H), 4.1 (t, 2HD), 7.75 (s, 11,
7.84 (s, 1H), 7.87 (s, 1H), 7.8 (m, 1HO,
8.5 (m, 15, 8.65 (m, 11D, 9.0 (s, 15D)
(MeOH-d, & CDCl,): 8.30-7.85 (m, 4H),
65 423.1 425.1 6.78(s, 1H), 6.58 (s, 1H), 3.60 (s, 3H),
3.37 (q, 25, 2.80 (s, 3H), 1.25 (t, 3H)
1.15 (1, 6H), 3.45 (q, 4H), 6.7 (s, 1H),
67 - : 7.7 (m, 2H), 7.9 (s, 1H), 8.1 (s, 1H), 8.4
- (m, 1H), 8.7 (m, 1H), 9.1 {m, 2H), 10.6
Q_ (br s, 1HD,
12.17,11.81 (s, 1H), 10.33, 9.99 (s, 1H),
9.13,9.00 (s, 1H), 8.52 (s, 1H), 7.99-
68 4532 455.2 7.69 (1, 5H), 7.32-7.27 {m, 2H), 6.93-
6.59 (m, 4H), 5.23 (s, 2H), 3.22 (g, 2H),
1.13 (t, 35)
(MeOH-a,, HCI salt)): 8.62 (5, 1H),
' 7.96-7.93 (m, 2H), 7.59 (s, 1H), 6.67 (s,
69 407.3 400.2 1H), 5.81 (s, 1H), 3.45, 3.39 (s, 3H),
3.36 (q, 2H), 3.28, 3.20 (s, 3H), 1.23
3H)
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8.37 (d, 1H), 8.24 (d, 1H), 8.22 (s, 1H), 119 403.3 405.2 8.04 (d, 111),
7.91 (s, 1H), 7.67(dd,111), 7.40 (dd,1H), 4.22 (s, 311), 3.34 (g, 211),
1.23 (t, 3H) worao 3@431;895/ 012292 PCTI US2004/ 002541 Coeroq;Eq.
M+1(obs) 111 NVR No 1.1 (t, 311), 2.8 (s, 611), 3. "%‘?04)@‘%942 s,
313), 4.6 (s, 23) n_n (231} 6-8 (s 120 43432 435_23 111) 7 2 (br
s, 111), 7.6 (s ypound 8’| A1-17dks) . | M1 (obs) 1 . 7.95 ENMEll) 10.0 (br s,
111), 10.2 (br § 13\1"( QD). -9 40! (hr s : d
111); 8.91 (d, lll) 8 80 (s, 121 414 416 1H); 111);
8.11 (d, 111);{7.8476dd, 211); 3.35/(m 211) S Q3(S t,
311). 122 415 447 1.3 (t, [311), 2.8| (s, 611), t}%(ﬂ 09 3 435.28
437.26 (q. 211)| 4.6 (s, 211), 6.6 (fd, 111), 6(87’1 907 6L 111),
7.8 (d, 111), 8[0 (m 23),[10. i(brs, I11), 11.7 bﬂqm,]zjﬂi)lzt(xﬁ,sﬁﬁzf(ss,smll . 9.08
(d, 111); 8.8-7|4 (v, brogd s, 411)|5.67 (s, 12@:1}133%@2 659@15))- 124 431.2
433.2 8.46 (d, 111): '8.05 (|d, 142 |. 59‘19(?dd <s,1H)§6 365( D) - 288 (m
111); 2.35 (s, b11); 1.34(t, 311);/0.76 (m ‘jé_,’l[s YEi0 910 (s,
111); 8.60 (d, i_J_J_), 8 AT (M2t 254474 /1135 Qﬁ 717(b;8§31 £ 131) ;
7.12 (d, 111); |5. 2- 346 (brl. m _7H);12.86 (M ;H)Jgof% Tg,z(ﬁﬂfﬁ 3,250 75 (m
2H): 0.64 (m 211) (CDCL3)| 13.89 (bf s, 113), (ﬂﬁﬂ&@(@thS(mlmyz(ss 28 (d,
111), 8.25 (d, 11),.7.96 (d, 126 43D 2 441 2 |THN9.6 (s, AHEAQ.B(brs]. 9-7.43
611), 7.40|(s, 111), 6.64 (dd, [11), 6. 11 @HPDll18-1261 9HB32£H 40
(ZQ) 1 )27 (1 3L(1) ) ( ) 3%1) N6t 2 220 15,255, 6o azse [0 (M
L , 73 2482 4502 (m, 1H), 6.90-6.94 (m, 1H), 6.98-7.01
(m, 1H), 7.78-7.84 (m, 2K), 7.93-7.96
(m, 1H), 8.09-8.11 (0, 1H), 8.74-8.76
¢ (m, 1H)
(CD;0D): 1.21-1.27 (m, 9H), 3.36 (a,
2H), 4.17 (s, 2H), 6.65-6.68 (m, 1H),
74 6.95-6.99 (m, 1H), 7.00-7.03 (m, 1H),
434.3 4363 | 779.7.82 (m, 1H), 7.80 (d, 15D, 7.94-
7.96 (m, 1H), 8,09-8.11 (m, 1H), 8.73-
8.76 (m, 1H)
1.1 (t, 3H), 3.0 (br s, 3H), 3.25 (m, 5H),
75 - - 7.0 (br 8, 1H), 7.75 (m, 2H), 8.05 (s, 1H),
8.15 (s, 1H), 8.45 (m, 18), 8.7 (m, 1H),
9.1 (s, 1H), 9.4 (s, 1ED), 10.4 (br s, 1ED,
(CD,ODY: d 1.24 (1, 3H), 1.27 (d, 3H),
1.47 (d, 3H), 3.36 (g, 2H), 3.37 (s, 3H0),
- 3.58-3.67 (m, 150, 5.21-5.28 (m, 1H),
4483 4502 | 668671 (m, 1H), 7.80 (d, IH), 7.83 (s,
1H), 7.95-7.99 (m, 2H), 8.27 (s, 1HD),
8.38 (d, 1H), 8.78-8.82 (m, 1H).
(CDsOD): d 1.24 (t, 3H), 1.31 (d, 3H),
1.51 (d, 3H), 3.38 (g, 2H), 3.42 (s, 3H),
3.66-3.73 (m, 1H), 5.44-5.51 (m, 1H),
) 78 448.3 450.3 6.68-6.71 (m, 1H), 7.94 (d, 1H), 7.96-
C 7.98 (m, 1H), 8.03 (s, 1H), 8.07 (s, 11,
g 8.32 (s, 111, 8.43 (d, 1), 8.81-8.86 (m,
1H).
(CD;0D): d 1.24 (t, 3H), 1.32 (d, 35D,
1.50 (d, 3H), 3.37 (q, 2H), 3.93-4.02 (m,
79 1H), 5.14-5.22 (m, 1K), 6.67-6.71 (m, |
434.3 462 | 1H),7.90 (d, 1H), 7.95-7.98 (m, 1H),
8.02 (5, 15D, 8.04 (s, 1H), 8.32 (s, 15D,
8.41 (d, 1HD), 8.81-8.85 (m, 1H).
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(CD30D) 9.72 (d, 111), 827 (d, 111), 8.82 (d, 111), 8.11 (d, 111), 8.09 (d,
111), 127 418.2 420.2 7.85 (d, 111), 7.39 (d, 111), 7.36 (d, 111), 4.43(q,
2H), 3.35 (q; 0% 311), 1.24 (t, 311) (CD30OD) 91,%4%%5{]04,30%4&
8. 83(ddd 113)“’%% Ig%?cfél 111), 8.68 (d, 113), 8.26 (d, 111),""125 449.8
452.1 8.18 (d, 144)—8-07{dd—2411)—8-05 (d. 13} 750 ’éd,lll), 3-364(q,
211), 3.34 (s, 3H)C°mPP“E§ (tM-SIQb)S)Q M+ @p91]1); 9.08 IﬂNMlil) 8.63}(s,
111); 8.43 (d, L11)! Nogl-n> ¢ d_ 111\ 7 89 (s |||\ 1')0 7 57.(t..1111);
8.8-6.6 (very bf. s, 413); |4.31 (q, PR11); 2.3 @ngHQR)
1.33(t, 311). 9|07 (da 211); 8,3 (d 13y 8] @(s, g(s(l 111);
8.03 (d, 1M 7.57 (t, 311):| 1307495 4 497.2 3.250k) 550 6. d 211);
7.26 (dd, 111);16.95-5.90 (lvery broad s., 51); 15(t,]3&) dt, 111 .321(q,
211): 2.32 (s, 611); 1.53 |(d, 311);|1.33 (¢, 31L(31)(brs—ﬁB,9\b@(d20053/?0152292
PCT/ 182004/ 002541 Conpounld M1 (obp) Ml (ot H(NIWQ N (s, (E TCI839D
1.08(d, 61),1.43(t,3HB3 2. 3I3( murihd) , 2} 91ahi2H), 703212 z}%@} 434
7.53(t, 1H), 8.08(s, 111), 8.|79(s, 1H) <B. 94(s, 1H| 11.1).
8.84 (d, IM 8.81-8.83 (m |113), 8.3p (s, 111 (ggk,n dd, 1H),
7.80 132 514.25 516.23 (4, 1H) 6.80 (br s, Imemd§WS1ﬂhsAH;Bﬁsé 1H§2 (q,
2H), 3.42-3.54 (m 4%1), 3./4 572 311) 43, 121844, 1S I%A 1, 7.5 @1HY d,| 3H),
1.32 (t, 311) m 133 501.33 {503 % ] 7.14 (s, 1H), 6.68 (s, 1H), 3.60 (s, 3H),
3.21 (g, 2H), 1.24 (t, 3H).
(MeOD-ds, salt): 8.64 (d, 1H), 8.14 s,
1H), 8.00 (s, 1H), 7.97 (d, 1H), 7.64 s,
85 430.2 432.2 15D, 6.66 {ad, 1H), 6.51 (s, 1H), 3.89 (s,
(_ 3H), 3.48 (s, 3H), 3.37 (g, 2H), 1.24 1,
3H0)
' MeOD-d;, 1.24 (t, 38), 2.42 (s,3H), 3.38
g (q,2H), 6.87 (s,1H), 7.94 (s,1H),8.15
7 360.1 362.1 (m,2H), 8.85 (4, 1), 8.98 (d,1H), 9.30
(s,1ED
927 (s, 2H). 9.20 (5,1H), 8.27(s, 1H).
8.10 {m, 1H), 7.94(s, H), 7.92(d, 15D,
88 388 350 6.95(d, 1H), 4.10(s, 3E), 3.25(m, 2H),
1.11(t, 3H)
(CD;0D) 8.92-6.96 (m, 9ATH), 3.99 (s,
89 386.9 389.2 3H)j3_36 (@, 25, 124 (¢, 35
90 457.1 459.2 -
{CD;0D): 8.97 (s, 1H); 8.89 (d, 1H);
8.49 (d, 1ED); 8.37 (m, 2H); 8.22 (ddd,

91 429.2 4312 150); 7.93 (d, 1H); 7.64 (dd, 1H); 3.38 (q,
2H);2.91 (m, 1H); 1.25 (t, H): 0.88 (m,
2H); 0.67 (m, 2H).

1.15 (t, 3HD), 3.25 (m, 2H), 3.9 (s, 3H),
_ 7.15 (m, 1H), 7.65 (m, 1H), 7.8 (s, 1H),
Q 92 360.13 362.19 8.0 (s, 15D), 8.2 (m, 1H), 8.3 (m, 1H),
- 8.65 (m, 1H), 9.0 (m, 2H), 10.3 (br s,
iH)
1.12(t3H), 3.25(m,2H),4.2(bs, 25D,
7.0.2-7.25(m,1H), 7.5(m, 1H),

7 S 373 7.81(m,1H),8.08(t,1H), 8.22(m, 1H),
8.61-8.48(m,2H), 8.4(d,1H),8.46(s,1H).
0.92(d,6H), 1.12(m,3H),

2.23(m. 1H),2.83(d 2H), 3.35(m,2H),

94 430 432 7.5(m, 1), 7.61(bs,1H), 7.89
(s,1F0),8.1(m, 1H), 8.4(s, 1H),

8.58(m, 1H), 8.78(bs,1H), 8.3(d, 1ED.
(CD,0D) 1.2 (7, 3H), 3.3 (q, 2H), 3.8
(m, 2H), 4.6 (m, 2KD), 7.4 (m, 1H), 7.8

2 43103 433.2 (m, LH), 8.0 (s, 1), 8.3 (m, 2H), 8.5 (m,

1ED), 8.7 (m, 2H), 9.1 (s, 15
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(CD3OD) 8.82 (s,
1H),
6.74 (s,
311), ( 1.24 1
8/26 (dd, 1H),

lH) m 8. 46 (d,
134 521.6 523.

111)wo o)

7.55

3112ﬁ? o

12 (ddd

(dd, 111),
1), 3.36

CD3CD) 8.85 (br s,

706'-‘

’I’lL

11y,

7.28 (dd,
(q, 211),

1H),

8.30 (s,

IM 8.13 (dd, 1H),
113), 6.86.6.77 (m 4

7.90 (s,

11),

2.41 (br spcuiodeossdr (d,

8.45 (d, 1M

7 RR {dd- 111N
IO

8.34 (dd,

7/IQ1Q

111),

472.5 (dd, 111)},
3.38 (g, 211),

e

hOMEE (obe) 1

211\ 2. 59

4

\uu o == =y

111) 3.25 (m

m 111 215

35 470. 3
411),

(CD30D) 8.81 (d,
136 521.3 523. 3
111), 6.81 (s,

(d, 311), 1.41

1H),
(t,

111), 8. 43
111) 96 7. 54
4. 42

311) (Cb3OD) 8. 94

(d, 111),

(ddgddl)

(g, 211),

ﬁa

v

w-

3%’%5}%3 j%’b:«r 1S3 %ﬁ% :

218, B, 410,124 818 8. 49

m 111)
7. 88 (s,
d,

2.00
dd, 1H),

8.41 (s, 1M 8.
522.6 524.2 111
4.42 (q, 211),

7.84 (dd,
111)p 6.8
11), 2.50

Lo Wil Xo V A

31

DO.{ @A, 3.6 &) 7H).3.3%0, 1P B.1S
(sgHB 49 d1 7f131 7881
fD%?@,

L R4 (G /(t

311) 1.2(t.311)k
7.0(m 2H), 138
8.32(m2H), 8.
(d, 111), 8.74 (

522.5 524.2 7. 78

4(s, 15, 9.0
d1

111), 8
(dd, 111),

76 (e

9. 99

H(t, 1H), 7.

7.28 (dd,

T41€%@g 111;

QLN 4 2L
,oll},'-r.o\

53(t, 11),

“offe, it 7

111), 6.8

LRI
(

'm@%ﬁmﬂmmHUMJ
$32(1HI)S (s, FDIST(ELED | M

LI 4RO 0 83 (d, 1
4(t,1H)11 10(br 5,1H)

137

D) :
139
11),

6.80 (s, 21), m

>

AN

99

432

434

C

100

418.25

420.15

1.1 (t, 3H), 3.2 (m, 25), 3.95 (5, 3H), 4.1
(s, 2H), 7.2 (br s, 1H), 7.25 (brs, 1H), 7.9
(s, 1H), 8.2 (m, 1H), 8.25 (s, 1H), 8.7 (d,
1H), 9.05 (s, 2H), 10.4 (br 5, 15D

101

431

433

8.65 (d, 1H), 8.28 (s, 1H), 8.24 (s, 15),
7.98 (d, 1H), 7.78 (d, 1H), 7.38 (m, 1H),
6.93 (s, 1H), 6.89 (dd, 11 4.51 (q, 2H),
3.63 (s, 350, 3.35 (a, 2H), 1.55 (t, 3H),
1.22 (t, 3H)

102

375

377

8.86(d, 1H), 8.69(m, 1H), 8.52(d, 1H),
8.16(m.2H),7.79(m, 2H), 7.56(n, 1H),
7.50(m, 1H), 3.55(m, 2ED1.23, (t, 35D

103

430

432.1

1H); 8.49 (s, 151); 8.39 (br. 5., 1ED); 8.25
(d, 1H); 8.09 (ddd, 1H); 7.87 (d, 1H);
7.52 (dd, 1H); 5.3 (very br. s, 5 H); 4.29
(q, 2H); 2.85(m, 1H); 1.31 (t, 3H); 0.72
{m, 2H); 0.63 (m,

8.87 (br. s, 1H); 8.81 (d, 1H); 8.66(br. 5., |

104

417.19

419.14

1.1 (t, 3H), 3.2 (q, 2H), 3.45 (s, 35D, X
(s, 3H), 6.7 (dd, 1H), 6.85 (d, 1€, 7.15
(br s, 1H), 7.35 (br s, 1H), 7.8 (4, 15D),
7.95 (s, 1H), 8.2 (s, 1H), 8.4 (br s, 1H),
8.7 (d, 1HD, 10.5 (br s, 1H)

105

406

408

8.97 (br. 5, 2I0); B.60 (d, 1H); 7.99 (br.
s., 1H); 7.96 (m, 1H); 7.81 (br. 5., 1H);
7.57 (m, 1H); 3.98 (5,-3H); 3.25 (m, 2ZH);
1.11 (&, 3H).

106

308.2

510.2

1.1 (t, 3H), 2.4 (s, 3H), 3.2 (q, 2H), 4.1
(s, 35D, 5.4 (s, 2H), 6.65 (s, 1H), 6.75 (s,
1H}, 7.15 (br s, 1HD), 7.3 (m, 2H), 7.35
(m, 1H), 7.8 (m, 1H), 7.95 (s, 1H), 8.25
(s, 1ED), 8.35 (br s, 1HD), 8.5 (m, 1H), 8.75
(m, 1H), 10.5 (br s, 1H)

107

495.2

497.2

8.8(m; 1H), 8.2(m, 1H), 7.9(s, 1H),
7.8(m, 1H), 7.4(m, 2HD),7.35(d, 2H),
7.25(d, 2H), 6.7-6.8(m, 2H), 5.3(2, 2H),
4.0 (m, 1H),3.4(q, 2H), 2.4(s, 3H), L.1(t,

38)
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111), 4.41 (q,

211),
311) 140 499 501 -

3.77 (s,

311),

2.41(br

S,

311),1.97 (d, 311),

1.41 (t,

-69 WO 2005/ 012292 PCT/ US2004/ 002541 Conpound M1 (obs)

M+1( obs) '] El ,| (CD3OD) 8.8(d,111), 8.35(d, 111),P§ngg oa/oodskl)
8. 1(t, 113), %&l%ﬂ(ﬁs’h\%% 7 o(d, 1ty 141 425 3 427.2 7. 8(sTEVPY
7.65-7. 7(dd, 111)y—F—5ft 3} —F—49e—313) 4 6{s5—2% 1),4 45(5, 111,
3.4(q, 211),3.2 1MLt obs) 3| (CD30D) : "EBNBMRY, 11), 8. o(d, 1H),
8.3(m 211), 8-ifsd 2 , ;;£4s$4a¥ i, 113)
4.6(s, 211), 4.45(s, 111) b 4 4.5(q,) 211), 3. ““ @%“;%ﬁ 1| act, 3
143 498 500 - e 1. 42(t,30), 1. 84@@,311 ». 144
497 499 7.58(t,[L0), 8.03(t 1H), 8.d8(s, 1110, aﬁ,ggggggg 335@3
8. 73(s, 1H), 8.39(d. 211). (|8.88(d, 2H),9. 06(s. Pilsm. (COBOD) 1. 4(t. 31)
3.48(d, 4H), 145 457 459 3[99(s, 4H), 4.41(s,ZLG;MNES¢(%&§%£?ZM&HQ7SS 1H)
8.05(m 30), 8.773(s,ib), 8. 9(85411)|, 93dsa(s, L4387 FL.gE). 847 M 8. 49
(d, 111), 8.45 111), 8.22 (d, 111), 8.11 %,1H9§°®@1H& 67@’302 21
(s, 111), 7.47 th—tM— 36— br—s T 3rREAES St 3-68:3-89] (br m
811). 3.38 (, p11), 1.25 (t, 311) ppn1(cneoocﬁgéﬂ3 > d,ug %@i 111),
8.46 (s, IM 8. 27 (dp 111), &s@i (s, 1kjo2 7.8 ﬁ%zzﬁ:) ’(d3r(dd$1H),11 1), 6.97
(br s, 111), 6.9P1 (br s, 746(d 11-1),662(dd 1H), 5.75 (br s,
15, 3.45-3.40 (m, 2H), 1.27 {t, 3H)
10.3(s,1H), 8.9(d,1H), 8.6{m,1H),
8.5(d,1H), 8.2(s,1H),8.05(:,1H), 7.8-
111 4923 494.1 7.9(m, 2H), 7.5(m,2H), 7.4(d, 1H),
7.3(m,1H),6.7(s,1H), 6.6(s,1H),
- 3.3(q,2H), 1.9(d,3H), 1.1-1.2(1,3H).
C 10.62 (s, 1H); 8.74 (d, 1H); 8.65 (s, 1H);
- 8.40 (s, 1H); 8.28 (s, LH); 8.23 (s, 1H);
112 475.2 4772 7.87 (s, 1H); 7.43 (s, 1H);7.32 (m, 2H);
5.52-4.41 (br, &, 3H); 4.10 (s, 3H); 3.24
(dt, 2H); 1.41 (s, OH); 1.13 (t, 3H).
(CD;0D) 9.06 (s, 1H); 8.93 (d, 1H); 8.71
{d, 1H); 8.50(m, 2H); 8.39 (s, 1H); 8.00
113 4942 4962 (s, 1H); 7.87 (dd, 1H); 7.42 (4, 2H); 7.35
(dd, 2H); 7.25 (dd, 1H); 5.27 (q, 1H);
4.41 (g, 2H}; 1.62 (d, 3H); 142 {t, 3H)
1209 & 12.74 (s, 1H), 10.25 & 9.94 (s,
114 370.2 3722 1H), 9.12 & 8.94 (s, 1H), 8.35-6.38 (m,
9H), 3.24 (m, 2H), 1.13 (t, 3H)
{CD,0D) 8.65 (4, 11, 7.94 (s, 1H), 7.91
(d, 1H), 7.72 (d, 2H), 7.66 (s, LH), 7.40
115 442.1 4443 (d, 2HD), 6.63 (dd, 1H),4.52 (s, 2H), 3.40
(t, 2H), 3.35 (q, 2H}, 2.47 {1, 2H), 2.09-
2.03 (m, 2ZH), 1.24 (t, 3H)
116 382 384 -
C 5,17 (br. s, [E); 9.0 (e, 1H); £.98 (4,
1H); 8.72 (d, 1H); 8.55 (m, 1H); 8.38 (s,
117 415 417 1H); 7.94 (s, 1H); 7.86 (d, 1H); 7.79 (m,
1H); 3.97 (s, 3H); 3.27 (m, 2ED; 1.15 (4,
3H).
118 401 403 -
(CD,OD): 8.78 (s, 1H), 8.67 (4, 1H),
8.37 (d, 1H), 8.24 (d, 1H), 8.22 (s, L),
119 403.3 405.2 8.04 (d, 1H), 7.91 (s, 1H), 7.67(dd, 1H),
7.40 (dd, 15), 4.22 (s, 3H), 3.34 (g, 2H),
1.23 (t, 35

-67 -



111),
20),
211),
20), 1 44 t,
(br d, 111) 8.
IM 7.13 (br s,
(g, 20), 2.05 (Im

4. 47 (q,

211),

?(hr

~

3.66-3.69 (m 50),
1.96-2.00 (m 2M 1.43 (t,

148 375437 d. 10
gvlv%zﬁ%%%%ﬂj) 6 08 (s.

8. 05

149 .. 486,

111),

(d, 111),
8. 44
22 g

3. 59-
311) m (CD30D):

1H)
T

3.62 (m 20),
9.02(t, 211),
7.54 (t,

(w, 111),

7.98-(br 111) 7.1

2.01-2.06 (in,
8.98 (s,

'1é%%§m8%”&§$?1), 8. 19

(br s,

1@2;!;’0'91#

9

(M1 @hsi3 1]

N0 (m 211

1 M+130k6]

S
T

m

’-211\

p (CDI0D) 9 _0(

211)'BSMRL (m 211

3. 37

8.8(s, 111), 8.4
496. 2 7.65(t,11
211), 2.7(s, 311
1), 8.5(d, 11
1H, 7.4(t, 111
2.6(s, 311),
Compound M1 (
8.81(d, 111), 8.
(br s, 111), 6.
peak), 4.42 (q,
2.90 (s, 313),
8.38 (s, 113);
; 7.56 (dd, 1H);

g

(0I 1H),

%é05(
1) 8. 1(t,

8
d

2(t 10)
3%?%2955

M 7.8(s,

)

‘o ?’%

OhiD, |1b){brs 115)1

), 5. 8(s,

0(d, 311),
bs) MR (o
49 (m 1M

1
b

11), 6.6(9
1.2(t, 31
5)  1H4NVR
8. 39 (d,

[N

811(d

iF-68.JH); B4 (dd 1

i

ral Lol 1D
O—(Co—152

2H) ,124. 29

1 12.14 (s,

46521
m 441),
11):11. 11

I_I),
3. 7217 (m
(s, 1H);

111)
.59 (s,

335(5
111);

31-1),

@OI0D)DE0 ). sAERSHTE, TBT) |
PB05 1H1 29198, IPOTAE?004

7.8 ;?13 3-?5@:5 rﬁOll N_

9.08 (d

211),
(
(

(t,
002541

\JG)#(D

A
4. q
B.6(s
2 7.5

7.

02

P. 65 &
2H) ;

8.33 (d,
4.32126q,

1
2

b3 504. 3 5
H) 5 446282 (

06.3 1H);

br.43%26 4H

@, 28D.49 (s, 21-1),66(dd 1H), 6.7 (s,
1H),7.7 (s, 1H), 7.8 {d, 1H), 8.0 (m,
2H), 10.1 (br 5, 1), 11.7 (br 5, 1H)

83 @ 2HY, 38 (BHL B3 332( d

11f

124

431.2

433.2

9.28 (s, 1H); 9.08 (d, 1H); 8.8-7.4 (v.
broad s, 4H);8.67 (s, 1H); 8:53 (s, 1H);
8.46 (d, 1H); 8.05 (d, 1H); 7.59 (dd, 1H);
4.33 (g, 2H); 2.88 (m, 1H); 2.35 (s, 6H);
1.34 (t, 3H); 0.76 (m, 2H); 0.61 (m, 2H).

125

447.4

9.10 (s, 1H); 8.60 (d, LHY; 847 (m, 2H);
7.95 (s, 1H); 7.83 (s, 1H); 7.12 (d, 1H);
3.2-3.6 (br. m, 7TH); 2.86 (M, 1H); 1.30
(t, 3H); 0.75 (m, 2H); 0.64 (m, 2H)

126

439.2

4412

{CDCl3) 13.89 (br s, 1H), 12.89 (br s,
1H), 8.28 (d, 1H), 8.25 (d, 11), 7.96 (d,
1H), 7.74(s, 1H), 7.69-7.43 (i, 6H),
7.40 (5, 1H), 6.64 (dd, 1H), 6.11 (br s,
1H), 3.46-3.40 (m, 2H), 1.27 (, 3H)

127

418.2

4202

(CD,0D) 9.72 (d, 1), 8.87 (d, 1H),
8.82 (d, 1K), 8.11 (d, 1HD), 8.09 (d, 15),
7.85 (d, 1H), 7.39 (d, 15D, 7.36 (d, 1),
4.43(q, 2H), 3.35 (g, 2H), 1.44 (i, 3H),
1.24 (t, 3E)

128

449.8

452.1

(CD4OD) 5221 (d, 1H), 8.83(ddd, 1),
8.81(dd, 1H), 8.68 (d, 1ET), 8.26 (d, 111),
8.18 (d, 1H), 8.07 (dd, 150), 8.05 (d, 1H),
7.50 (dd, 1E), 3.36 (q, 2H), 3.34 (s, 3H),
123 (¢, 3H0)

129

9.31 (s, 1H); 9.08 (d, 2H); 8.63 (s, 1H);
8.43 (d, 1H); 8.02 (d, 1H); 7.89 (s, 1H);
7.57 (t, 1H); 8.8-6.6 (very br. 5, 4H);
4.31 (g, 2H); 2.32 (s, GH); 1.42 (s, 9K,
1.33(t, 3H).

130

4954

4972

9.07 {d, 2H); 8.73 (d, 1H); 8.56 (s, 1H);
8.44 ¢4, 1H); 8.03 {d, 1H); 7.57 (t, 3H);
744 (d, 2H); 7.36 (dd, 2H); 7.26 (dd,
1H); 6.95-5.9Q (very broad s., 5H); 5.18
(dt, TH); 4.32 (g, 2H); 2.32 (5, 6H); 1.53

1 (d, 3H); 1.33 {t, 3H).
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(br. s, 411); 2.46 (br. s, 2H):;1.31(dd, 213); 1.22 (t, 311). 10.31 (s, 113);
9.00 (d, 2H; 8.79 (s, I11); "8.44(s,111); 842 (a,11); 8.00 (a, 111); 154
474.3 476. 3 7.7-6.6 (br. s, 3H: 4.32(q, ﬂ% 4H) ;
3.12 (m 411)7“’92"“%}3126 "6H);1.32 (t, 3H). 1.33 (t,3H 3 E/Féz"g%i s
4.35(q,2H) 5.6p(s ’)IQ\ 6. 84{s1H 6-88(s 11) 155 479 3 481
7.68(t, 1H) 7. 81(H, Sf%ap?“yé( 4, WH) (@sp6| MAHObS. 35(s, 1H) slnamam
11.75 (br s, 21 g 83 (m li11) 8 4

8.12 (m 111), .88 (d, 1H|, 156 461 22 7.54

111), 4.68 (m|1H),, 32 (m 1’% 3 70 Lm 83%?@5}“12}% 351 (s,
311). 2.56 (s, |3H, 1.60 (d, 3 4 Tt 3147 o] (¢ $1)
1.57(m 4H) 2. 2F(m 1H) 3 82(s, 3H) 3.41(t,211) g.gém, 5.

3.96(d, 2H) 4. 29( 0, 211) 4.43(q, 210) 7| 27(s.TH) ﬁ«ﬁ(@(lﬂ)kbi)sﬁ(ﬁﬁm),sltﬂs
8.17(s. 1 H) 8.55[s, 111) 8.689(t, 1H) (8. 95(d, 111)E08BAIRDILP (EIBRCB)
1.08(d, 6H) 1. 42(f 3H) 133. 76(d, 3HhaB. 57(m db2d) :><c8§i>61 @rsﬂﬂ) 8704%4HR

8.89(d, 3H

t,211)4. 42(m 41l) 6.98(s, 1H) 7.05(s,[lH) 7. 86 H;f %ig{)ﬁ)s“@’
8.41(s, 1H) 8.51(f, 11-1) 8.83(d, 11-1) | 8.91(d, 1My 4 @311 )
3.48(bs, 24H), T99(BS, 4H) | 4. 48( L, 2V 47 63(5[211), 159 458460 7-55(t, 11),

7.71(d, 113), 8. 1{'s, 118,  8.|33(sd143H) , | 8. 962é) , |9. 03(d, 2H) 9.13(s. 111) .
(CD3OD) 1. 35(t, R1-1).3 3-3|5(m611).| 3 99(bs|aH) . 4 62(s. 2H).
(CD;0D) 8.82 (s, 1E).m 8.46 (4, 11D,

8.30 (s, 1H), 8.13 (dd, 1), 7.90 (s, 1H),

7.55 (dd, 1H), 7.28 (dd, 1H), 6.86-6.77
134 3216 523.2 (m, 4E1), 6.74 (s, 1H), 3.77 (5, 31), 3.36
: (q, 2D, 2.41 (br s, 350, 1.97 (&, 3H),
( 1.24 t, 3H)

- (CD:OD) 8.85 (br 5, 1), 8.45 (4, 15,
8.34 (dd, 1T0), 8/26 (dd, 1H0), 8.13 (ddd,
1H),7.96 (dd, 1H), 7.56 (dd. 111), 7.43
135 4703 472.5 (dd, 1E1), 7.2 & 7.20 (s, 1ED), 5.49 (m,
1H), 3.66-3.25 (m, 450, 3.38 (q, 250,
2.94 (25, 3H), 2.52 (m, 1H), 2.38 (m,
1H),2.15 (m, 1H)

(CD,0D) 8.81 (d, 1H), 8.43 (4, 15D,

8.27 (s, 1HD), 8.11 (add, 150), 7.88 (s,

1H), 7.54 (dd, 1H), 728 (dd, 1H), 6.87

136 5213 3233 (d, 1H), 6.84 (d, 1D, 6.81 (s, 1ED), 4.42

(9. 2H), 3.78 (s, 3H), 2.50 (br 5, 3H),

2.00 (d. 3ED, 1.41 (¢, 350

(CD,0D) 8.90 (d, 1K), 8.81 (d, 15,

8.49 (dd, 151), 8.41 (s, 1T, 8.06 (s, 11D,

7.84 (dd, 1H), 7.29 (dd, 1H), 6.99 (br s,

137 522.6 5242 1H), 6.92 (s, 1H), 6.87 (d, 1H), 6.84 (d,

1H), 6.81 (s, 1H), 4.42 {q, 2H), 3.78 (s,

3H), 2.50 (br s, 3D, 2.00 (d, 3H), 1.41

{t, 3H)

L2(L3H). 1.5(a.350,

3.73(5,3H) 4.3(q.2ED, 5.130m, 1HD),

6.8(d, 1), 7.0(m,25),

138 525 527 | 724(,1E),7.53t1H), 7.93(s, 1D,

8 24(s,1H), 8.32(m,2F),

8.4(s, 1H),9.08(s,1ED), 11.79(bs, LED,

12.18(s,15).

(CD-0DY: 8.56 (4. 1t0), 8.74 (a, T,

8.41 (dd, 1F), 8.35 (s, 1E), 7.9 (s, 1ED),
7.78 (dd, 1H), 7.28 (dd, 1H), 6.85 (d,

139 5223 5242 1H), 6.83 (d, LH), 6.80 (s, 2E).m 6.76 (s,

1H), 441 (g, 2D, 3.77 (s, 3H), 2.41 (br

s, 3H), 1.97 (d, 3H), 141 (t, 3H)

™

140 499 501 -
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160 457 459 7.52(t,1H),7.7(d, 1H),
9.05(d, 211)9. 1(s, 11 ).

behitzes

s, 4H), 4.7 (
(m 111), 8.1
1H), 10.6 (br s,
Mt1(obs) 111 NN

/R

1.2 (t,
7.7 (s,

8.25 (s,
2005042292 DPCT/1US2004/002541

8.
3H),

111),

1H),

08(s, 111),

3.2 (m 2
161 446.
8.7 (m

8.32(d, 1H), 8.88(s,1
1-1), 3.3 (hr s, 4H),

28 448.2'1§%ﬁ&%¢§mm%ég

111), 8.8

(‘nmannnrl

11),
.9 (br
), 7.95

.41 (obs)

npquugly

L= A4 4 M~ o ~¢ = < -

3 Vi ks(obg)1

(N 162 4

(503 552

; M1 1ébs)

L 1H): 9 BeNMR  211);

3 111 7.08 (s 111)-

8.62 (s,

111); 8.39 (s,
211); 7.58 (dd,
4.33 (q, 211);
111), 8.8(t, II
501.3 503.3 7.1
3.9(t, 211), 3.

3.42

111)1‘]0-&- 27
1H); 7.48 (
(m

1), 845(d,
(s, 111), 7.
75(d, 211),

4

m 311); 4
11); 3.15

b(s, 114),
3. 7(t,

A

4

. 4-5.9 (
111953 8. 4

(m 411);
(s, %1H),
4.8(t, 21w
1), 3.4(

r(cD D) 8. 81%)1 j(d%

SE%}1H$€E s§£%%

4(‘1, 2 %; 3H) 9’ 1

31'}211) 3.3(s, 211) 2

7.62 (m
211);
9.1(d,
163
214),
85(s,

311), 2.0(s, 51
8.0-8.05(t, 111)
6.7(s, 1), 4.
211), 3.3(t, 21

1), 1. 4(t,

54 dd> b

1), 2.6(s,

3

(CIBCI»
11 s SC
311), 1. 2- 1.

47 0( br

8.75(d, 1ME

164 5001,
d €82411]
3(t, 311

D@%@@@ T A H&

33&‘%8%%% g %;n,-;gq;,;g

111),
iy,
(q,

8.71(d, 11l),
111), 7.65(d, 11
3.37(, 211), 1.

8. 34(,

24(1

11
AB7(m
311)

1),

| 1138 4.
CDAOD) -4

8230,

11T, 7.
56( g0 211
07(d, 11)

94 (a, 1M 165 474470
, 3.98(t, 411), 3.45(t
8. 72(d 111\ 8. 49(d,.

7.84(m
, 411),
I M

8.28(dd, 111),
1),

C

g.

04 (d, 111)

144

166 475

497

477 7.92

499

((ﬁéi(d : ;3 A2(AHE 111),

4.49(q,2H} 43'( .1
7.58(1,1H), 8.03(t, 1),
8.08(s,1H0,8.23(d, 1H), 8.67(+, 11D,
8.73(s,1H), 8.39(d.2H),
8.35(d,2H),9.06(s,2H).

!

63(m

145

457

459

(CD;0D) 1.4(t,3H), 3.48(d . 4H),
3.99(s.4H), 4.41(s,2H), 7.7(d,11),
8.07(s,1H) 8.05{m, 3H), 8.73(s,1H),
8.9(s,1H), 9.12(5,1H).

146

50221

(CD,0D) 8.89 (s, 1FL), 8.49 (d, 1H), 8.45
(s, 15D, 8.22 (4, 1H), 8.11 (d, 1 H), 8.06
(s, 1H), 7.47 (br d, 160), 7.36 (br s, 1H),
3.91 (s, 3H), 3.68-3.89 (br m, 8H), 3.38
{g, 2H), 1.25 (t, 31D ppm

147

487.2

{CD;0D) 8.99 (s, 1H), 8.54 (d, 1H), 8.46
(s, 1H), 8.27 (d, 1H), 8.01 (s, 1I0), 7.85
{brs, 1H}, 6.97 (br 5, 1H), 6.91 (br s,
1), 4.47 (q, 2H), 3.66-3.69 (m, 5H),
3.59-3.62 (m, 2H), 2.01-2.06 (m, 2H),
1.96-2.00 (m, 2H), .43 (t, 3H) ppm

148

375

377

(CD;0D): 9.02(t, 2H), 8.08 (s, 2H),
8.82(d, 1H), 8.05 (d, 1H), 7.54 (t, 1H),
4.48(q, 2HD, LA4(t, 3H)

149

486.22

(CD;0D) 8.98 (s, 1K), 8.44 (m, 1H),
8.38 (br s, 1), 8.19 (br 4, 1H), 8.02 (br
8, 1H), 7.98 (br s, 1H), 7.15 (br s, 1H),
7.13 (br s, 1H), 3.79 (br 5, 3H), 3.67 (m,
2H), 3.61 (m, 2H)}, 3.37 (g, 2H), 2.05 (m,
2H), 2.00 (m, 2H), 1.25 (1, 3D p

150

4943

496.2

(CD;OD) 9.0(d, 2H), 8.8(s, 11D, 8.6(d,
1H), 8.2(t, 1H), 7.95(s, 1H),7.8(d, 1H),
7.65(t, 1H), 7.5(t, 1H), 6.9(s, 1H), 6.6(s,
1HY, 6.1(m, 150),4.4(q, 2H), 2.7(s, 3HD),
2.05(d, 3ED), 1.4(t, 3H)

151

493.4

4935.2

(CD10D) 8.95(d, 2H), 8.6(s, 1H), 8.5(d,
1ED, 8.1(x, 1ED), 7.8(s, 1H),7.7(d, 1H),
7.5(t, 1EL), 7.4(t, 1H), 6.8(s, 1H), 6.6(s,
1H), 6.0(m, 1H),3.35(q, 2H), 2.6(s, 3H),

2.0(d, 3H), 1.2(t, 3H)

-70 -




4.63(s, 211), 4.47(q, 2H),3.99(m 411), 3.44(m 411), 1.43(t, 311) (CD3CD)
8.94 (d, 211), 8.65 (s, 111), 7.85 (s, 111), 7.44 (dd,1H), 7.27 (dd, 111),
167 522.3 52444 26bs8feadd, 214), 6.80 (s, IM 6.70 (s, 111},CT,§SZ%,((0§541111)
3.77 (s, 3H), 3,36 (g, 211), 2.39 (br's, 2M 1.96 (d, 31I), 1.24 (1, 311)
(CD3QD) 1.45(t, BHEA-80Le 3269 fM-2H)—3-50(m-21D-3-07{m-4H—468— 474.
4.49(q, 21-1) 4. 2? ‘5‘)"7 >5J(~1-1§th)s) 7M?rﬂ((qbsjr£ 1. 15(s. HIXMR. 33(d, 1HB
' b el 'L(=S_=4_u)_ 113 {f,, 211 2 Q (hr ¢ R‘I‘I\ (brs

D11), 4.6 (; 211), 7.1 (m 11pFPCP ‘5‘0(5;@ zﬂ%’ 47| 24 (m
111), 7.9 (s, 111), 8.2 (m| 111), 8.]25 (s, 111), 5{{‘“3{ 1), 8.7
(d,  111), 9.1.{ (s, #sM 9.7 (br, s, 11)aede2 (} 1H), el @;hvsm , 3.25
(m 211), 3.6 {br s, 211))| 4.6 (m {214), 7.1ﬁem),4l4lth)zm,4jzmu,414)43m 146. 22
7.4 (br's, 111)} 7.6 (m 111), 7.9 (s, 111), B(nf_LlI@b?r35:§s PP & 28075, (s| 111) ,
8.3 (m 111), 6 (d111). 8.7 (d 1 111) 9 131'1)4:1 9.8 (br s 1014);
10.5 (br s, 111) (CD30D) 895 (d, 114), 8.86 1490’3 ”1 5*5}‘7‘) (s, d111), 8. 46
(d, 114), 8.17 {(d, 111), 171 460.2 |462.2 7.9 tm 36 E( 111),
7.33 (d, 111), B.14 ¥ 111), #4242 (|]g, 268), Wb, 5;
1114), 3.36 (s,!311), 2.81{(s, 311),] 1.42 (d (baa,m zae(aos gmlasm) rr (72 WO

L).

2005/ 012292 PCT{_U52004/ 002%41 _ Conpdund M 1 ( LRI DD NVR Nof |
(CD30D) 1.45-1.f12(m 311), | 2.32(m 4H), 35- 3| #3 (lwz@(ﬁgggi 1H);

s! ,
3.99(bs, 1H), 17p 485,487 4/4(q,2]11) |4 57hd, 11§ 63372 Ginalp b el 30

2H); 3.55 (m, 4H); 3.12 (m, 4H); 2.34 (s,
6ED); 1.32 (¢, 3E).

. 133 (1,3H) 2.36(s,3H) 4.35(q,20D)

( : 5.60(s,2H) 6.84(s, 1) 6.88(s, LF)

- 155 4793 4812 7.68(t,1H)7.81(d,2H) 7.99(s, 15)
8.26(t,1H) 8.35(s, |H)8.78(d.1H)
8.89(d,3H) 11.75 (br s, 250
{CDOD) 8.83 (m, 1H), 844 (4, 15D,
8.25 (d, 1H), 8.12 (m, 1H), 7.88 (4, 15D,

! 754 (m, 1H), 6.70 (s, 1ED), 6.68 (s, 1H),
156 46122 | 468 (m. 1H), 4.3 (m, 151}, 3.70 (m,
1H), 3.38 (q, 2H), 3.35 (s, 3H), 2.56 (s,
3H), 1.60 (d, 38), 1.24 (t, 3H) ppm
(CD;0D) 1.37(t,3H) 1.57(mALD)
2.27(m,1H) 2.82(s,3H) 3.41(;.2H)
3.96(d,2H)4.29(d,2H) 4.43(q,2H)
157 4863 488.3 7.27(s, 1EI) 7.50(s. 1E) 7.90(t, 1E1)
8.17(s, LH) 8.55(s, 1H) 8.659(t, 1)
8.95(d,1H) 9.09(d,1H)
(CD,0D) 1.08(d.650) 142
2.76(s,3H) 3.57(m, 1H) 2.82(
1,2H)4.42(m,4H) 6.98(s, 1ET) 7.05(s, 1)
158 4743 4763 7 860 1D 80500 1ED
8.41(s,1H)8.51(t, LH) 8.82(c,1E)
L 8.91(d,1H)
~ (CD;0D) 1.43(C3H), 3.48(bs.2410),
3.99(bs 4H), 4.48(1.2H), 4.63(s,2H),
159 458 460 7.55(t,1ED), 7.71(d, LED),8.1(s, 10,
8.33(d, 15), 8.9(1H), 9.03(d 210),
9.13(s.1H),
(CD,0D) 1.35(1.3M),3.3-3.5(m,6H),
3.99(bs, A1), 4.62(s.2H),
160 457 459 7 52(t,1H),7.7(d, L), 8.08(s, 11D,
8.32(d, 1H), 8.88(s, LD,
9.05(d.2E)9.1(s, 1H).
12 (1, 3H), 3.2 (m, 250), 3.3 (br 5, 410,
3.9 (br 5, 4FT), 4.7 (s, 2H), 7.7 (s, 1ED),
161 44628 448.2 7.8 (brs, 1K), 7.95 (m, 1), 8.1 (s, 1H),
8.25 (s, 1H), 8.7 (m, 1H), 8.8 (m, 130),
9.2 (s, 110, 10.6 (br 5, 1H)
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7.8(t,1H), 8.03(s, 1HO 8.32(d, 1H), 8.42(m2H), 8.75(d, 1H), 8.88(s, 1H)
9.1(s, 1H). (CD30D)1.15(t, 3H),1.4(t,3H), 3.02(s,2H),3.6(m2H, 3.68(m 211),
173 484 486 S . 4.4(m2H), 4.61(s,211), 7.8(m 2;am5§0mg§,1kl)
8. 48(m 3H), %58?@’8%%49 8.9(d, 1H . 9.17(s, 1 H). (CDC13) 8.94 (d, 8. 87
(d, 1H), 8.15 11)—8 1} (d—213) 4 95-{d \,.,lll), 174-503.2 l;nl; 0 7.90
(s.111). 7.70 (|, Compound 4 Meti(obsn)| Msd @) (5, 211). HMNBRq 211).|3.82
(t, 411), 3.64(t Nady 3140 (s gM 1 45 (¢ '311) . 10.85 (s 111):18.84
(s,11); 8.72 (s, 1H); 8.58 (d 111); 8.52 (s| 1§ 3’1}% é;‘ 93;‘;} 5| 593. 4
595.3 8.08 (s, [11); 7.92 aH); 7.44 (d, 2f .,9“ 7( b4 (t,
111): 6.05-4.9 (br. 163); 5| 21(55@1 11); 43528 (d (d ’ 5q*59 3.58 d,
21): 3.52 11.76] (s, 111); 9.59 (s, 111); 8.89|§ 4dskg,gm,438(q7%m4&m) 8. 65
(s, 113): 8.40 (s, 111): 176 543.5 [545. 3 8.034}D£13151M4H)71@‘5(63ﬂ)(br 5, 211)
4.87 (d, 2M 4.B2 (q, 213){ 3.96 (dd, 21); 3.pEDGW al(dz 88@.15}38 411);
3.20 (m 211); |2.94 (d, 31):1.98 (mh 214);1. 3$f> s’ 1““ 4] (s,
1H); 9.08 (s, f113);8387 (q, 19138.66 (833114 (3 544. 3
111); 8.01 (s, [LH): 7.96 (& I1H;7.98 (s, 11»?% 33 ° 4. 82
(d, 211); 3.96} (dd, 211)-]3.59(m 61); 3.26 [ms(s, )zmékﬂﬂi4&mn)211) 2.84
(d, 31):1.96 905 (d, 211); B.54 (s 113); 7 mscﬁmsmumm33@11{)(,&2(3113);
7.78 (d. 113): .55 (t, 111); 178 470.4 472.3| M 11113 89,954, 2| (br. s,
111); 4.33 (q, |211)¥3 50(dd,5841) ;| 3. 863(dd| B 5‘% 86, .85 (s,
311):1.33 (t, 311). (CD3ab) 9.54 (d, 111), 9 3,3}1)12_1303&;
{CD:0D) 9. 04(d 15D, 8.71(d, 11D,
- 8.34(d, 1H), 8.23(dd, 1H), 7.94 (d, 110),
( 165 474 476 7.84(m, 1H), 7.65(d, 1H), 7.57(m, 1H),
4.56(s, 2ED), 3.98(t, 4H), 3.45(t, 41D,
3.37(g, 2H), 1.24(t, 3H)
(CD;0D): 9.07(d, 1H), 8.72(d, 15),
8.49(d, 1H), 8.28(dd, 1H), 8.04 (d, 11},
166 475 477 7.92(m, 1H), 7.69(d, 1H), 7.63(m, 1H),
4.63(s, 2H), 4.47(q, 2H),3.99(m, 4D,
3.44(m, 4H), 1.43(t, 3H)
(CD50D) 8.94 (d, 2H), 8.65 (s, 1H), 7.85
_ (s, 1HD, 7.44 (dd, 1H), 7.27 (dd, 11D,
167 522.3 524.4 6.84 (d, 210, 6.80 (s, 11, 6.70 (s, LED),
6.64 (s, 1H), 3.77 (s, 3H), 3.36 (q, 2H),
2.39 (br s, 3H), 1.96 {d, 3H), 1.24 {1, 3H)
(CD,;0D) 1.45(t,3H) 1.80(3.3H)
2.69(m,2H) 3.50(m,2H) 3.97(m,45T)
168 - 474.3 4.49(q,2H) 4.72(m, 1H)7.55(t 1 E)
7.71(d, 1H) 1.15(s,1H) 8.33(d,1H)
8.91¢s,1H) 9.08(d,2H) 9.17(s,1H)
1.3 (t, 350, 2.0 (br s, 65), 3.6 (brs, 2H),
43 (q, 2H), 4.6 (m, 2H), 7.1 (w, 1H), 7.6
] 169 445.44 44724 (m, 1H), 7.9 (s, 1ED), 8.2 (m, 1H), 8.25
(U (s, 1H), 8.3 (m, 1H), 8.6 (d, 1H), 8.7 (d,
1H), 9.1 (s, 1H}, 9.7 (b, s, [H)
1.2 (t, 3H), 2.9 (br s, 6H), 3.25 (m, 2H),
- 3.6 (br s, 2H), 4.6 (m, 2H), 7.1 (i, 1H),
7.4 (brs, 1H), 7.6 (m, 1H}, 7.9 (s, 1H),
170 44443 4622 | g1 (brs, 1H), 8.2 (s, 11D, 8.3 (m, 1D,
8.6 (d, 1HD), 8.7 (d, 1H), 9.1 (s, 1HD), 9.8
(br s, 1H); 10.5 {(br 5, I1H)
" (CD,0OD) 8.95 (d, 1H), 8.86 (d, LH),
8.57 (dt, 1ED), 8.46 (d, 1), 8.17 (d, 130),
7.93 (t, 1H), 7.62 (br s 1H), 7.33 (d, 1H),
171 460.2 4622 5.14 (m, 1H), 4.42 (q, 211), 426 (ro, 1E),
3.75 (dd, 1H), 3.36 (s, 3H), 2.81 (s, 3H),
1.42 (d, 3H), 1.30 (t, 3H) ppm
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9.15 (s, IM 8.
8.28 (dd, 113),
3.00 (s,
111), 8.97 (d,

(dd, 1H), 8.17 (@

97 (d,

111)

111D 7

111),
8.20 (d, 111),
611350 hodfiadsh, 311) m (CD30OD) 9.54 (d, 11),
8.93 (d,

111),

8.92 (d,

111),

7.69 (m 1H),

179 415.4 417.3 8.83 (d,
4.48 (q,

4.62 (s, 211),

180 414.4 416.3 8.79

/IRO/

211) 2-..2Q (n 211)

9. 22?61?%523&4@%5418_ »g

111),
211),
9.05 (s,

2.99

(s, 6M 1.25 (tl,

‘§?ET}’6'1‘H'1
o 4 9 .I

M e

. 1111.(«1 (ollrSM

513

515 8.3

Iy L=~ A~

9.06 (d "HENMR |

Ld 1113)8 11

=y

8. 85(t
(m11\

., 111),

8.67 (t, 111),
111), 7.55 (m
3.48(t, 411),
1" CTI US2004/ 002
(1, 314), 2.1 (
182 477.4 479. 3

3.

111),
36(q,
541
m 111),
7 214),
0102  (hr

211)

2.

4. 07

i@npou
6.6

(brs,

D (s,

q‘l

211
1.24(t,
nd Mgs(ob
6H)
(dt, 111),
1H) (9,

d

= L

), 3.88(1
311) -73

) Mudf obs
. 3.75 (d
6.7 (d,

114) O

1.45-512 T 3%
' {)%gééiﬁg%ggp i

e,
133), 8.0%s, 31 8q2(d

19221, 8(75(d, LELL 8138(s, 1) 8 (
anmum 611) 1 1 _(t

7. 97(d,

6H), 1.3
.6 (s,
d, 114),
314), 2.1

7.95 (s, 1H),

(m IM 2.9 (s
478. 41 214), 6.
(d, IM 7.95 (s
.25(t,311)1.78

. 614),

6 dt
>
(d, 3H

11),

3.2

3 3

749,
)(sEcl
3(m211)

(m 214),

]

=
.

3.8 (d,
14) ,,.7. 3
10. 2486(7b

.35(q, 211

8 476.

‘OD),hl £3 14(t
e
57. 8(
8.73(d26f, ﬁvcﬂlrbn 9317@&1)1

42
, 7.8
(lcosop)
470. 4

472.2 (m 4H) 4. 7
8.35(m 211) 8.
1.80(d, 3H) 2.82

3(q, 111) 7.
52(d, 1rb 8

(t,2H*3

72(t, 1H)
91 d 1
( fﬁ—ﬁH)

0

45(d, 1H)
. 18(s, 1H

052

(CBCL)YBOS (le@) 837 @171}!).,8115*)
wJQD@ ﬁf

(s, 1H), 70 (d 1 42 (ad, 1
4.76 (s, 2H), 4.46 (q, 2H), 3.82 (t, 4H),
3.64 (t, 4H), 3.40 (s, 6H), 1.45 (1, 3H)

6( m 6H)

C

175

5934

595.3

10.85 (s, TH); 8.84 (s, 1H); 8.72 (s, 1H);
8.58 (d, 1H); 8.52 (s, 1H); 8.30 (d, 1H);
8.08 (s, 1H); 7.92 (d, aH); 7.44 (d, 2H);
7.34 (dd, 2H); 7.24 (t, 1H); 6.05-4.9 (br.
s); 5.21(dq, 1H); 4.78 (4, 2H); 4.31 (g,
2H); 3.58 (d, 2H); 3.52 (

176

543.5

545.3

11.76 (s, 11); 9.59 (s, 1H); 8.89 (d, 1H);
B.78(s, 1H); 8.65 (s, 1H); 8.40 (s, 1H);
8.05 (d, 1H); 7.9-6.2 (br. 5, 2H); 4.87 (d,
2H); 4.32 (q, 2H); 3.96 (dd, 2H); 3.68
{dd, 2H); 3.58 (m, 4H);3.20 (m, 2H);
2.94 (d, 3H); 1.98 {m, 2H); 1.88

177

542.5

544.3

11.12 (s, 1H); 10.84 (s, 1I1); 9.08 (s,
1H):8.87 (d, 1H); 8.66 (s, 1H); 8.41 (s,
1H); 8.01 (s, 1H); 7.96 (d, 1H);7.58 (s,
1H);6.3-4.6 (br. s, 6H); 4.82 (d, 2H);
3.96 (dd, 2H); 3.58(m, 6H); 3.26 (m,
2H); 3.15 (m, 2H); 2.84 (d, 3H); 1.96 (

178

470.4

472.3

9.05 (d, 2H); 8.54 (s, 1H); 7.89 (s, 1H);
8.01 (s, 1H); 7.78 (d, 1H); 7.55 (t, 1ED);
7.05 (d, 1H); 5.5-4.2 (br. 5, 1H); 4.33 (q,
2H); 3.50 (dd, 2H); 3.36 (dd, 2H); 3.12
(s, 3H); 2.85 (s, 3H);1.33 (+, 3H).

179

415.4

417.3

(CD;0D) 954 (d, 11, 9.21 (m, 1H),
9.15 (s, 1H), 8.97 (4, 1H), 8.92 (d, i1,
8.83 (d, 1H), 8.28 (dd, 1H), 8.20 (d, 1H),
7.69 (m, 1H), 4.62 (s, 25D, 4.48 (g, 2H),
3.00 (s, 6H), 1.44 (t, 3H) ppm

180

414.4

416.3

(CD;0D) 9.54 (d, 1H), 9.22 (m, 1H),
9.05 (s, 1H), 8.97 (d, 1¥), 8.93 (d, 1H),
8.79 (d, 1H), 828 (dd, 1H), 8.17 (d, 11,
7.62 (m, 1H}, 4.59 (s, 210, 3.39 (q, 2H),
2.99 (s, 6H), 1.25 (1, 3H) ppm

181

513

515

(CD;0D): 9.14(d, 1I0), 9.06 (d, 11D),
8.85(t, 110), 8.67 (i, 1), 8.46 (d, 1H),
8.37 (d, 1¥) 8.11 (m, 1H), 7.97(d, 1H),
7.55 (m, 1H), 4.07 (brs, 2H), 3.88(t, 4H),
3.71 (brs, 2H), 3.48(t, 4H), 3.36(q, 2H),

1.24(t, 3H)
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S

.35(q2H) 3. 72(d, 1H) 3.91(m 1H) 186 498.4 500.3 4.04(m 1H) 4.68(q, 1H)

3
7.65(t,111) 7.71(d,1H 8.01(s, 1H)8.22(t,1H) 8.35(m 2H) 8.49(d, 1H)
8.89(d, I H) (CD30D) 1. 16(m 3H) 1. 29(d, 3H) 1.41 (d, 3H)
2.82(1, 211) %’é&%’ ’leﬁ—’o 3.74(d, 1H) 3.92(m I H 187 499.5 gé‘i’%%’%ﬁ"‘ﬂ?i%?
4.43(q, 211) 4. 60(0 1H) 7 70(d 1H7 87(t 1H) 11(s,11-1) 8 35(d 1
8.46(m 21) 8.7 (d !mpomsi 9P (BI-LidhsP. |38 (bb§) [ CD3OD): WMNMRn 1H), 8|65 (m
1H), 8.47(m 1) Nodq 214) 8129 (m | M 188 A86 488 7 96 (m11)
7.73 (m 114), {7. 19(m 111) 4.08 (m 214) 3. |L|§3<L3®D?2( rﬁrnzal
3.66(m 4M 3.37 &{9 _4(t % @ 4645 fLH) |
8.61(d, 1M 8.41 (t 14) , d, 111 189 y %g) 7.95
(d, 111), 7.78(t| 11-1), 7. Lo (d 1H), 4. 42(q, (3411@9 (m 21 B. 86( m
214), 3.70 (m @4I14); 3. 33(in 414), {I.24(71; 3 (d,fHle(t 3H), 2.1 (m, 1H), 2.9
(t,3H),3.3(m211),3.5(s, 311),6.6 190 388.38 3@,@H1$2(ndaﬁ)11&()i,,2}1ﬁ43(s(d 111),
7.6 (t, 111), 7.8 (d8 114), #8 (gr s¥784l11) | 288, 6 ({tdED. BN DA Grs. [LH)
9.05 (d, 21) 191 359.3 361]2 - 192 446.4 448. 3}%737?41 %fqdﬁ? 992
PCT1US2004/ 002'_41‘OU|||JUU||U N (uu > D. 14 (S,
1H), 9.08 (d, 211), 891 (s, &kl), [8.3%4d, [1-1), 8.14 (s, IM 7.78 193
474.2 476.4 (s,} 111), 7.55|(dd, 1 H),{ 4.72 (s,|211), 4.48 (q, 2H), 3.B1(t,
2H), 3.56 (t, 2 H), 3.46 (CD;0D) 1.25(1,3H) 1.78(d,3H)
3.30(m,2H) 3.35(q,2H) 3.50(m,2H) 3.93
185 470.4 4722 {m,4M)4.73(q, 1H) 7.72(t,1H) 7.45(d,1H)
8.01(s,1H) 8.27(t,1H) 8.35(m,2H)
8.52(d,1H) 8.91(d,1H) 9.18(s, 11}
: (CD;0D) 1.16(m,3H) 1.26(m,6H)
( 1.80(d,3H) 2.82(t,2H) 3.20 (d,1H)
: 3.35(q,2E)3.72(d,1ED) 3.91(m,1H)
186 498.4 500.3 4.04(m,1H) 4.68(q,1H) 7.65(;, 1K)
7.71(d,1H) 8.01(s,1H)8.22(t, 1 H)
8.35(m,2H) 8.49(d,1H) 8.89(d,1H)
9.18(s,1H)
(CD;0D) 1.16(m,3H) 1.29(d,3H)
1.41(t,3H) 1.79(d,3H) 2.82(t,2H)
3.20(d,1H) 3.74(d,1F) 3.92(m,1H)
187 499.5 501.3 4.04(m,1H) 4.43(q.2H) 4.6%(q,1H)
7.70(,1H)7.87(t,1H) 8.11(s,1H)
8.35(d, 1H) 8.46(m,2H) 8.75(d,1H)
8.92{d,1H) 9.34{s,1H)
(CD;0D): 8.91(m, 1H), 8.65 (m, 1H),
8.47(m, 1H),8.31 (m, 2H), 8.29 (m, 1H),
188 486 488 7.96 (m, 1H) 7.73 (m, 1H), 7.1%(m, 1),
4.08 (m, 2H), 3.90{m, 2H), 3.72 (m, 4H),
3.66(m, 4H), 3.37(m, 2H), 1.24(t, 3H)
(CDsOD): 8.80(d, 1H), 8.69 (d, 1H),
8.61(d, 110, 8.41 (t, 1H), 8.32 (&, 1H),
] 8.20 (dd, 1H) 7.95 (d, 1H), 7.78(t, 1H),
C 189 487 489 7.10 (d, 1H), 4.42(q, 2H), 4.09 (m, 2H),
: 3.86(m, 2H), 3.70 {m, 4H), 3.33(m, 4H),
1.24(t, 35
1.2 (t, 3H), 3.3 (m, 2H), 3.5 (s, 3H), 6.6
(dd, 1H), 6.7 (d, 1H), 7.6 (¢, 1H), 7.8 (d,
190 388.38 39019 1 15, 7.95 (brs, 1H), 8.0 (s, 1), 8.6 (s,
1H), 9.05 (4, 2H)
191 359.3 361.2
192 446.4 448.3 -
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(q, 2H), 3.41 (s, 3H),1.44 (t, 3H), 1.43 (t, 31 ) (CDC13) 12.31(br s, 1H),
8.95 (s, 111), 8.93 (d, 211), 8.58 (s, IM 8.05 (s, IH), 194 486.1 488.1

8 01 (d. 1 111), 7.24 (dd, 1H), 4.46 (q. 2Hpciustsomsa2H), 3. 72
(s, 2I(—|) Fb%yz(“%’%lzkﬁ 1)91(dd 2I(—|) 14% 3H), (a 1?01}? 6;?‘;%41(:;?

s,1H), 9.19 (br T8 88 (d T 845 H—840 (s,
195 - - 1H), 7.98‘3@]}“‘% 71‘51717(1’ j Mo+1folsh’ (d, 1H), H , 2H), 4.47 (br
d, 2H), 4.32 ( F—8m9B~tbr—r—r4H)—3—37 7914 o280 (ﬁ 6H), 1. 34
(CDBOD &CDC13):| 8.98 (d, 211) 885(d, 1H), 5 ﬁ@gﬁ i H),
7.86 (d, 197 460.2 462.2 111)7 (d ?‘%H) (jl 7a(s4g}i34 q, 2H)
3.81 (s, 2H), 3.60 (%3 211 é‘%é“i( 455 | (34}13(351(2113) 358 (:380(®s 311),
1.41 (t, 3 (CO30D): 8.95 (d, 211), [8.83 (s, | mwcsmxwmm,w@ 15 (d,
1H), 7.82 (s, 1 3 461.217 65 (d, (B0 L]ddﬂ;L\ 3 79 (s,
211), 3.59 (t, [2H), 3.36 (b, 2H), 3.35 (s, BFD(C] iy SQ‘IHﬁa (s, 3M
1.24 (t, 311) [199 488 490| - 200 487 489 - 205 A&B> o(d é;*ﬁ 9
9.06(m 411), §.50 (& 1H| 7488(d, {1H*8817. 54446 q.2}1; 178 o, (3"02(s 4.31(q,
213), 203 489 [491 4.01 (n} 21D, 3.79 (m 211)278%, &3, (91](dd2?1ﬂ,)1416 BH(M 2H)
3.25(m211) 1.33(t. 3H) (CD3OD): 9.102(m 4 ,1&7%6@5 111), 204 488 490
7.97(d, 11-1), {7.52 (m 11f),4.88(m| 214), 3l 91@?’?@1(19{};&901@1 89738-35(m 2H)
! 195 ) . 1H), 7.98 (d, 1K), 7.77 d, 11-1),760 (d
1H), 4.57 (s, 21D}, 4.47 (br d, 2H), 4.32
(g, 2H), 3.90 (br m, 4H), 3.32 (br s, 4H),
2.80 (d, 6H), 1.34
{CD,0D &CDCl): 8.98 (4, 2H), 8.85 (d,
(\/— 1H), 8.60 (d, 1H), 8.16 (dd, 1H), 7.86 (d,
- 1H), 7.67 (d, 1H), 7.40 (dd, 1H), 4.37 (q,
197 460.2 462.2 2H), 3.81 (s, 2H), 3.60 (t, 2H), 3.37 (s,
3D, 2.74 (t, ZH), 2.38 (5, 3H), 1.41 (¢,
3H)
(CD,OD): 8.95 (d, 2H), 8.83 (s, 1H),
8.54 (s, 1H), 8.15 (4, 1H), 7.82 {5, 1H),
198 459.3 4612 7.65 (d, 1H), 7.39 (d4, 11}, 3.79 (s, 2H),
3.59 (t, 2H), 3.36 (q, 2H), 3.35 (s, 3H),
2.72 (t, 2H), 2.36 (s, 3H), 1.24 (1, 3H)
199 488 490 -
200 487 489 -
- 201 488 490 -
202 487 430 -
- 9.06(m, 4H), 8.50 (d, 1H), 7.98(d, 1H),
' 7.54 {t, 1H), 4.79(t, 2H), 4.31{qg, ZH),
203 489 401 4.01 {m, 28}, 3.79 (m, 21, 3.67 (m,
2H), 3.56(mn, 2H), 3.25(m,2H) 1.33(t,
3H)
(CD,0D): 9.02(mm, 4H), 8.75 (5, 15D,
. ; 7.97(d, 1H), 7.52 (m, 1H), 4.85(m, 2H),
204 488 490 3.75-3.73(m, 10H), 3.35(m, 2H), 1.25(1,
3H)
1.31(t,3H) 2.70(s,3H) 4.32(q,2F)
7.55(t,1H) 8.00(s,1H)
205 400.1 402.1 8.09(d, 1EDS.14(t, 1H) 8.39(s,1H)
8.44(d,1H) 8.70(d, 1) 8.81(d,1F)
9.19(s, 15D
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3H) 1.31(t,3H) 2.70(s,3H) 4.32(q,211)
8.09(d, 1H) 8. 14(t, 1H) 8.39(s, 1H)

9.19(s, |
1)1 NVR No.
211),
wat er
211),

'8.53 (d,

(
4.

8.10 (br
peak),

3.45 t
111),

m

7.63 (m 111),

m 21),

3.71 (b

| ypm 208 391 39

7.55(1, 111)

8.

CD30D)

206 /Il:

O

1

8.92 (m

111) 8.80 (d,

/I 7@ /n

111),

')’l’l AN

7.55(t, 1H) 8.00(s, | H 205 400.1 402.1
8.44(d, 111) 8.70(d, 111) 8.81(d, 111)
- 75 WE13RRBA8512292 PCTI US2004/ 002541  Conpound Mednssiasdozd1( obs) -
9.41 (d, 211),

A0 ’I’I’I\
[ -

848(m

[=\vav)

420P Pf?l

L UV

M

'_"""/ )

8. 44 (d,

4 76 (0211

3 (CDBCD

1.

1£

43(t,

m 111),
at er geak

50(s 2rb

yﬁi
ﬂ'I) 5 42ﬁ§b

Rat gea(c),, ,2
2ER(D054k I, A4S (WA m Y, s,

0(d, 111)8

9.30(s, 1H C (CP30D) 9. 25

| M
211),
(in,

2H),

8.18 (s,
4.49 (q,
1. 45

8.48 (d, 111),

4.81 (s,
2.32 (m M

11

8

211),
1.

2

1), 8.08
DH), 0727
t, 311)

05 (s, 11

(

21

(1
(q
1)

20(s, 111)

s, 1H),
0 472.4 4

°D3CD) 9. 1
L 7.91 21

9

r s457211) |,

87(d, 1H)
02 (d, 2
74.2 (d, |
3.488(m
6 (a, 1M
1 471. 2 4]

3.4(bn, 2HD, 142§It
3cug) s;(s, 83_149 1}1) 4585
o (nl 8. 044
7 63
wzlt lak),
7339](q_ml) 1116,)3}1) pzmSO ( dd

th

L(br ra,
1y,
j, 111),
94 (br
811)
211)

[ (d,
88 (s,
2.32

1, 111),

1H),

. 27

6 (t,2

br
11)

S,

IM 3.69
391

411
(m 200 )

3.40 (s, 311), 3.38

, 211),

209

441.1

443

(CD50D) 1.43(1,3H) 4.50(s,2H)
4.89(s,2H) 7.55(t,1€])

8.10(d, 1H)8.20(s, 1 1) 8.87(d, 1H)
9.01(s, 1K) 9.10(d,2H) 9.30(s,1H)

210

4724

474.2

(CD;0D) 9.25 (s, 1H), 9.02 (d, 2H), 8.87
(d, 15D, 8.65 (d, 150), 8.18 (s, 1H), 8.08
(d, 15D, 7.54 (dd, 1H), 4.88 (s, 2H), 4.49
(q, 25D, 4.27 (br s, 1H), 3.68 (m, 45D),
3.40 (s, 3ED), 2.32 (m, 2H), 1.45 (t, 3ED)

211

471.2

473.1

(CD;OD) 9.16 (s, 1H), 8.98 (d, 2H), 8.76
(d, THD, 8.48 (d, 1H), 8.05 (s, 1H), 7.91
(d, THD, 7.50 (dd, 15), 4.81 (s, 2E), 4.27
(br s, 1H), 3.69 (m, 4H), 3.40 (s, 3HD),
3.38 (g, 2H), 2.32 (w, 2H), 1.26 (t, 3H)

212

4352

4873

(CD;0D) 9.16 (s, 1H), 9.03 (&, 2H), 8.87
(s, 1H), 8.50 (d, 1H), 8.14 (s, 1H), 7.92
(d, 1H), 7.54 (dd, 1K), 4.75 (s, 2H), 4.49
{q, 2H), 4.06 (s, 2H), 3.74 (br s, 4H),
3.06 (s, 3H), 1.45 (1, 3H)

213

484.2

486.2

(CD;0D) 9.16 (s, 1H), 9.01 (d, 2H), 8.78
(s, 1H), 8.52 (d, 1H), 8.07 (s, 1ED), 7.96
(d, 110, 7.52 (dd, 1H), 4.77 (s, 2H), 4.07
(s, 2H), 3.75 (bt s, 4H), 3.38 (q, 2H),
3.06 (s, 3H), 1.26 (1, 31

214

350.1

12.28 (br. s, 1HY; 11.77 (br. s, 1H); 9.73
(s, 1H); 9.08 (d, 2H); 8.49 (d, 151); 8.37
(m, 1FD); 8.08 (d, 1H); 7.94(m, 1E0); 7.59
(t, 1ED); 4.32 (q, 2H); 2.30 (s, 3H); 1.32
(1. 3H).

215

5024

504.1

(CD;0D) 9.17 (5, 1H), 9.02 (d, 2H), 8.85
(s, 1H), 8.48 (4, 1H), 8.15 (s, 1H), 7.90
(d, 1H), 7.53 (ad, 1), 4.81 (d, 1H}, 4.77
(d, 1H), 4.48 (q, 2H), 4.18 (br s, 2H),
3.75 (m, 4H), 3.47 (s, 6H), 1.45 (t, 3H)

216

3472

349.1

1 12.28 (br. s, 1H); 10.22 (br. s, 1H); 9.53

(s, 1H); 9.08 (d, 2H); 8.41 (d, 1H); 8.20
(m, 1H); 7.98 (d, 1H); 7.83 (m, 1H); 7.57
(t, 1H); 7.22 (m, 1H); 3.26 (dg, 2H); 2.31
(s, 3H); 1.15 (i, 3H).
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(CD30D) 9.16 (s, 111), 9.03 (d, 211), 8.87 (a, 111), 8.50 (d, 1H), 8.14 (a,
IM 7.92 212 485.2 487.3 (d, 111), 7.54 (dd,111), 4.75 (s, 211), 4.49 (q,

211), 4.06 (%Oéﬁ%ﬁﬂ% 74 (br s, 411), 3.06 (a, 3H), 1.4ErMit004kbisn (CD3OD)
9.16 (a, 111) { 211), 8.78 (a, 111), 8.52 (d, 111), 8.07 (a, 111),
7.96 213 484.2 4“6 72—l -=—H—7F 52 a1+ —A 1 \ LJ.O}, 407+ a,
211), 3.75 (br 3 ‘\‘““% I\F 0!3#9 a, 311), HN?’GR(t 311) 12. 28
(br, s, 111): 1*.77 21 1H);%.7° (o 34\. (d

111): 8.37 214[350.1 (m 111): 8.08 (d, 1H) ﬁ%ﬁﬁgﬁﬁ@% % 1y
2732 (q, 211); P.30 s, 313) 4u32 (U, s@hl). iz $.02 (.
21), 8.85 (s. M 8.48 (d| 111), 8.[15 (s, 11114 157,498 (r 235 SD2edi04] 1 (d,
111), 7.53 (dd,|111). 4.810(d. 1H). W 77 (d. 13276.68) S G wamaea. 18 (hr

s, 211), 3.75 [m 411), 3[47 (s, 6I\/ 1 45 (t (1aY) 124308 3Bm2H.a, 111);

10.22 (br. s, IH; 9,83 (g 1%%; {Sﬂ] %ms ngﬁ%gvamfﬁwms 29 216
347.2 349.1 (m 111) 7.98|(d, I ; 7.221(m
111); 3.26 (dq,|211); 2.31]| (s, 311) 1 15 (t, |8 ’ (

PCT/ 1182004/ 002p4T Compound M1 (0bg) VFI{0D$ 235kl 1

(s, 1R), 9.03 (f, 211), 8.85 (s,111f1), 8.43 dH)Q.ﬂIIMHBSms(IB),SmIéL) 7.83
217 501.4 503.1j(d, 2121), 71.53 ¢dd, 11), 4.78 (&D:8P0d, 1) wq&n 4% (2,418 (br

s, 211), 3.74 (fn 411), 3. 47 (s, 61, 3.38 (, 2%&33 (S’imz%”((%?’ 31133?)@ CD3OD)
1. 24(t , 311) , 3. 38( m 2_1__1_} ; E?’(bo, I} ; 3- 99( b4 Cﬁgb]b)ﬂot’d"}]—f) 9‘05'{(1’ ZI'f)'LU 456 458
7.68(m1H), 7.73(m 111), 8.91 (d, TH), 8.32 (dd, 1H), 8.1 (4, 1H),
7.69 (d, 1HD), 7.55 (dd, 15D, 4.73 (d, 1H),
220 502.3 504.2 4.69 (&, 1, 449 (g, 2, 4.7 (or s,
(‘ 2H), 3.70 {m, 4H), 3.46 (s, 6H), 1.44 (t,
) 3H0)

(CD,0D) 9.09 (s, 1H), 9. 05 {d, 2H), 8.86
(s, 1H), 8.29 (d, iH), 8.09 (s, 1H), 7.67
221 5013 503.2 (d, 1H), 7.54 (dd, 1H), 4.72:(d, 1H), 4.67
(d, 1H), 4.17 (br s, 2H), 3.71 (m, 4H),
3.47 (s, 6H), 3.39 (q, 2H), 1.26 (t, 3H)
(CDCl3) 12.29 (br s, 1H), 8.94 (s, 1H),
8.94 (d, 2H), 8.60:(s, 1), 8.04 (s, 1H),
222 - 559 8.02 (d, 11D, 7.50:(d, 1H), 7.25 (dd, 1H),
4.46 (g, 2H), 3.75 (s, 2H), 3.50 (m, 4H),
2.31 (m, 4H), 1.47 (s, 9H), 1.41 (t, 3H)
1.1 (d, 6m), 1.3 (, 3H), 3.5 (m, 4H), 3.7
(br s, 2H), 4.3 (g, 2H), 4.5 (br's, 2H),
223 513.2 515.14 4.65 (m, 1H), 7.5 (¢, 11, 7.7 (d, 130), 8.0
(d. 1H), 8.3 (dd, 1H), 8.5 (d, 180, 9.0 (d,
2H), 9.05 (d, 1H)
(CD;0D) 9.54 (5, 1H), 9.28 (s, 1H), 9.22
(d, 1H), 8.97 (d, 1H), 8.93(d, 1H), 8.85
(br s, 11, 8.27 (t, 1K), 8.20 (br s, 11%),
224 457207 459.207 771 (d, 153, 4.63 (s, 21), 4.48 (g, 2H),
L 4,05 (br s, 4H), 3.44 {(br m, 4H), 1.44 {1,
3H) ppm
(CDyCD) 9.0(d, 1M}, 8.95{m, 1H), 8.6(s,
1H), 8.5(s, 1H), 8.4(s, 1H),8.3(s, 11,
225 472.2 474,497 7.9(s, 1H), 7.55(m, 1H), 4.5 (s, 2H),
3.9(s, 2H),3.4(qg, 2H}, 3.0(s, 6H), 1.3 (¢,
3H).
{CD;0D) 9.0(d, 1H), 8.9(m, 1H), 8.6(s,
1H), 8.5(s, 1H), 8.3(s, 1H), 8.25(s,
226 562.3 564.2 1H),7.9(s, 1H), 7.55(m, 1H), 7.3-7.4(m,
5H), 5.2(s, 2}, 4.5(s, 2H), 4.0(s, 2H),
3.4(q, ZH), 3.0(s, 610), 1.3(t, 3H)

227 389 3901 -
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8.02(s, 1H), 8. 24(t, 1H), 8.48(m 1H), 8.49(d,1H), 8.9(d, 1H), 9.13(s, 111).
12.25 (s, 111);11.75 (s, 111); 9.61 (d, "111); 9.07 (d, 211); 8.45 (s, 111);
8.11 (s, 219 Ihi 802 (d, 110; 759 (t, 1H); 4.31 (gey %)00;‘138 (s,
311); 2.29 (s 5"01' P40 (1, 311). (CD30D) 9.10 (d, 111y g 02" td 214)
8.91 (d, 111), 832 {dd 314)}—8 11 ¢ 220 502. 3 5042769 (g 111)
755 (dd. 111), 4} 780 ,"“E‘il),M-JL(tﬂﬁ)(dM-ﬁll-t))bsM 49 (q. 2HNMR. 17 (br $.
211), 3.70 (m #anNed-4g s epy Al 44 (¢ 211} (CD30D) 9.00 (s 111).
9.05 (d, 211), B.86 2gs 111), g8 39 (d, ;E}Jl), .09 (s, 111), 7.67 221|501.3
503.2 (d, IM 7|54 (%, 111), 4772(d, 11, "2%67 (d, 111), 4.17 (br s, 2]1),
3.71 (m 411), P37 ts 613392ttt 26 (TSt —(CthEt3—12. 29
(br s, 111), 8.P4 (siol111),| 884 (d, 2a%n 8|60 (s, 1H),.8.04 (s, 1}1), 222
" 559 8.02 (d, 1), 7.50 (dJ 111). 7.25 (dd. I111), 4.46 (g, 211), 3.5 (s,
210, 3.50 (m 41T), 2.51 (m 4H) 147 (s, 931y, 1.41 (t, 311) L I|(d,
611),1.3 (t, 31f), 3238 (m |4114%333.7] (#¥Is, :>11) 4.3 (q, 211) 455 (br s,
211), 223 513. 2|-536—t4—4—BH—{mM—EOHFE——ih Tttty {d,
111). 8.3 (dd.1[1), 8.5 (d,| 111), 9.0 (d, 21] fca ﬁﬁfgﬁn EERIR m ) 9.54
(s, 10, 9.28 (sy 111%1 9.23 (4% 11-)1), @.997 m@;(m, gsg((g,z}i)msg 85
224 457.207 459|207 (br s, |111): 8.2F (t, 111 (m,anzﬂm(bzmsmnmppn? 1
(d, 111), 4.63 (5, 211), 4.48 (q, 211), M5 m::é;gmmm }I),:yow,:(rhégsgm 411),
1.44 (t, 311) fn(Cp30D) 9.]o(d 111), 5(m 5(s, 111),
32
8.4(s, 1H), 8. 3(s| 111%2 ~ 224 47%%3 §59 g(qf}{*g‘:gf fﬁ% 52} 5 (s,
211), (t i
- (CD50D) 9.22 (5, 1H), 9.06 (d, 2H), 8.96
( (s. 15, 877 (d, 1H), 8.22 (s, 1H), 8.07
- 233 . 459.1 (d, 1H), 7.56 (dd, 1€), 4.49 (q, 2H), 4.42
(5. 280, 3.,52 (m, 4H), 3.29 (m, 4H),
145 (t, 3H)
(CD,0D) 9.22 (s, 1H), 9.04(d, 2H), 8.90
(s, 1H), 8.54(d, LH), 8.16 (s, 1H), 7.99
234 - 537 (d, 1H), 7.54 (dd, 1H), 4.78 (s, 2H), 4.49
(g, 2H), 3.69 &3.63 (m, 8H), 3.00 (s,
3H), 145 (t, 3H)
(CDs0D) 9.20 (s, 1H), 9.02(d, 2H), 8.82
’ (s, 1H)}, 8.52(d, 1H), 8.09 (s, 1H), 7.98
235 5342 536.1 (4, 1H),7.52 (dd, 1H), 4.78 (s, 2H), 3.69
&3.62 (m, 81}, 3.39 (g, 2H}, 3.00 (s,
3H), 1.25 (t, 3H)
(CD;01) 9.28 (s, 1H), 9.06 (br s, 2H),
8.96 (s, IH), 8.85 (br 5, 1), 8.24 (s,
1H), 8.15 (brs, 1H), 7.56 (br s, LH), 449
236 4964 498.3 (G 2ED), 442 (s, 2D, 3.73(br s, 45D, 3.35
(br s, 4H), 3.01 (brs, 1H), 1.45 (t, 3H),
1.20 (br s, 2H), 1.00 (br s 2H)
e (CDCIy) 11.82 (br s, 1H), 8.88 (s, 1H).
\’\ _ 8.71 (brs, 2H), 8.48 (5, 1H), 7.89 (d,
- 1H), 7.79 (s, 1H), 7.42 (d, 1H), 7.05 (br
237 4964 498.3 s,-1H), 3.71 (s, 2H), 3.46 (q.2HD). 2.70 &
2.55 (m,8H),128 {t, 3H), 0.45-0.41 {m,
41D
12.35 (s, 1H}; 9.07 {d, 2H); 8.82 (s, 1H);
8.41 (d, 1H); 8.13 (s, 1H); 7.95 (d, 1H);
“238 447.2 449 7.57 (&, 1H); 6.7-5.2 (br. s, 4H); 4.38 (5,
2H_); 4.32 (q, 2H); 3.92 (br. d, 4H); 3.32
(br. d, 4H); 1.33 {t, 3H).
(CD,0D) 9.21 (5, 1H), 9.03 (d, 28, 8.92
(s; 1H), 8.54 (d, 1¥D), 8.17 (s, 1H), 7.97
(d, 1H), 7.55 (dd, 1H), 4.78 (s, 2ED), 4.49
239 490-1 492.2 (q, 25), 4.01 (br ad, 2F), 3.74 (br d,
9H), 3.43 (br dd, 2H), 3.27 (br d, 25D,
1.45 (t, 3H)
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3.9(s, 211),3.4(q, 2H), 3.0(s, 611), 1.3 (t, 311). (CD30D) 9.0(d, 111),

8.9(m I11), 86(s, 111), 8.5(s, 111), 8.3(s 11), 8 25(s, 226 562. 3 564. 2
1), 7. 9(5 1130 ufufish® 1K), 7.3-7.4(m 511}, 5.2(s, 211).
4.0(s, 211), '3.4(g, 2M 3.0(s, 611), 1.3(t, 311) 227 soF Ggphoitnipser 1D
2005/ 012292 Pm’/%/ﬂ.ﬂ?gﬂ’l f‘nwnn |nrl |\Il_| { ng\ll.L’l(nhc\ JI_I |\||\/D l\h I 228
457.3 459.1 - 229 dogl M1 QB0 13d+8 (o1eh |1 CBINMR30 (s, 213),
9.04 (d, 213), @.8aNmk 487 430 (4 111) 3 11 111\ 7 £/ (1' 111), 4. 46

07

(q, 211), 4.02 (m 213) 3.59 (m 211), 2.89 28( g*bzlg)og %%1) 1.13
(t, 311) m (CD30D) ,9 22 (5, 4L, 9.05,4d, (S 51§1 178 (d,
111), 8.17 (s, 111), 08 k2 466, 3 h58. 5°(d, 1 ’ 4. 42 (s,
213), 3.,52 (m| 411), 3.39 (g, 411)]| 3.28 (m 34)1)153}!)11 63H(t 1}3 (ICD30D)

9.22 (s, 113), 9.06 (d, 213), 8.96 (s, 113), azxaar@dl,ssmm),saabrzmms 111),
8.07 233 - 4591 (d, 113),{ 7.56 (dd{111), 4.4% 9((qs4m@2)(,&nmzsgqszm211),

3.,52 (m 413), {3.2924m 411), .1.45|(t 53:311) %H)é (dﬂ?l 0 19. 04(d,
211), 8.90 (s, {1IM 8.54(d,[11), 8.16 (s, 111) ,(15’ - d 5(5 - s, 2;13),
7.54 (dd, 111), 4.78 (s, 211), 4.49 (¢, 211), 3. ’ 1]) 0 (s,

311), 1.45 (t, F(TO30D) Y- RU (S, III), 9.0 ,(cysbbjgsﬁg,ﬁﬁj 5. 90%a, 11,
8.52(d, 111), 8,409 (s, 111)} 7.98 (d, 1H), 8.47 (m, 2H), 8.09 (d, 1H), 7.84
‘ (m, 15D), 4.42 (q, 2ED), 4.05 (m, 25D, 3.67
242 4862 438.1 (m, 255). 3.39 (m, 2HL, undemneath
solvent peak), 3.00 {m, 2H), 1.42 (¢, 3H),
1.28 (d, 6H) ppm
13 (i, 30), 3.2 (m, 260, 3.5 (m, 20, 3.7
C (m, 7D, 3.9 (m, 210, 4.0 (m, 2H), 4.3
. (q, 20, 4.8 (m, 2H), 7.6 (7, 1H), 8.1 (d,
243 488.2 450.05 15), 8.2 (brs, 1H), 8.6 (d, 1H), 8.65 (d,
1H), 8.8 (d, LED), 9.05 (d, 2H), 11.6 (br s,
1H), 12.7 (br s, 1H)
1.35 (¢, 35D, 2.8 (br 5, 3D, 3.2 (m, Z8),
3.4 (m, 2H), 3.5 (m, 28D, 4.3 (m, 25,
4.35 (g, 2H), 7.6 (t, LH), 8.1 (d, 1H), 8.3
A4 45721 45999 | e, 1D, 8.55 (d, 1H), 8.6 (d. 1H), 8.7
(d, 1H), 9.05 (d, 28, 11.2 (br s, 1H),
12.4 (brs, 1H)
(CD;OD) 9.08 (4, 1), 0.01 (@, 210,
8.82 (d, 1H), 8.30 (d, 15), 8.04 (d, 1H),
7.68 (d, LKD), 7.51 (dd, 15), 4.63 (s, 250,
245 3292 311 4.47 (g, 2H), 4.22 (s, 2H), 3.91 (br s,
4T1), 3.49 (br s, 4H), 3.43 (s, 3H), 1.44 (t,
30
(CD:0D) 933 (s, 1), 5.04 (4, 2H). 3.90
(s, LED), 8.56 (d, 1HD), 8.17 (s, 1H), 8.00
(d, 1), 7.5 (dd, 1H), 477 (s, 2ED), 449
246 3333 337.1 (q, 2E0), 4.12-3.84 (m, 681, 3.57 (br s,
i | : 4H), 3.48 (br s, 1H), 2.18 (m, 210), 1.97
L (m, 2H), 1.45 {t, 3H)
- (CD:0D) 9.34 (s, 2E1), .93 (d, 1£1), 8.80

(d, 1H), 8.48 (m, 2H), 8.10 (d, 1H), 7.85
247 485.1 487 (t, 1H), 4.88 (s, 2H), 4.44 (q, 2H), 4.21
(s, 2H), 3.86 (m, 2H), 3.79 (m, 2H), 3.09
(s, 3H), 1.42 (t, 3H) ppm.
1.23(1,3H) 3.17(m,4H) 3.65(m,AH)
| 4.34(q,2H) 4.77(s 2E)7-57(1, 1ED)

243 458.15 460021 871 1(s.1H) 8.61(s,1H) 9.06(d,2E)
9.39(s,2H) 9.87(br s, 2H)
(CD;0D) 9.17 (s, 1H), 9.04 (d, 2H), 8.92
| (s, 1ED), 845 (d, 130, 8.15 (s, 1KD), 7.87

(d, 1H), 7.55 (dd, 1H), 4.68 (s, 2H), 4.69
249 723 74 (g, 2H), 4.11 (dd, 1H), 4.02-3.95 (m,
2H), 3.57 (m, 2H), 3.03 (dd, 1H), 1.44 (1,
3K, 1.26 (d, 3H)
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235 534.2 536.1 (d,
3.39 (q, 211),
9.06 (br s,

811),

113),
3.73(br s,
(br s,
8.71(br s,
111),

211) ;

(br. d, 411);

8.92
7.55 (
223),
2005/ 012292 PCI
(CD30OD) 9.28 (s
240 471
3. 64-
3.3 (br s

(d, 211),
(d, 111),
(br d,

(s, M
(s, 211),
311),

8.15 (br s,

111),
3.00 (s,

248 hoosioadd (s,
111),

7.52 (dd,
3H),

111),

756(hr S,

111),
1.25 (t,
8.85 (br s,

11D, 4.49

4.78 (s,
311) (CD30D) 9.28 (s,

211), 3.69 &3.62
111),
(q; 213),

1

4, 42 (s,

A1 14\

(m

111),

8. 24 pt5usHabordQs- 4 498. 3
211),

211),

7. 42 (d,
2.55 (m 811),
8.82 (s,
449 7.57 (t,

.oot?ggzgigl

, 7.05 (
1. 28 44, 311

6.7-5.2 (

) M-

br s,

),

S,

111 ,
A45- 0, 41 56,18
(d, 113):

br . 210) :

'-u.J.) P S PRt 8 Ot

EbER)

‘s, %Nm

111)
(\C A /InO ’_) ‘I‘I‘I\

S

3235952((1@H),31 8143 (m2
SH) 211) 4 32 (q, 211)]

(s, 1
dd, 11

(br.

8%

43 (br dd,

411)

@99211

211)

1.B3 (t, 31]

v AQZQ (d

3.2f7 (br d,

| }C.DS

a\
d,
és 1451:

UsSZ004/7 0023
111),
3 473,8. 17

3.13 (m 8H)
411),

9. 05

g

PR

4T Conpo
(br s,
(s, s52%31),
3.00
(br s,

4H)

pnd M1 (
211), 8.9
7.5@9(b|’
(B, 3M 1.4
4.0 (q

}T“]
&, 10

?5 (s 8%@

o B, st&(ﬁ) 1}1)8089 163,7.641 ]

(44FY 963 2H2119

S |

I’@ 993 (d(5D, 891 1

1.20

(s,

). 70 &
)7 (d,
w38 447.2
3.92
), 9.05
1 492.2
_), 3.74

-78V\D

|
1), 8.25
4.39

.55 (d,

253

502

504

(CD;OD) 9.08 (d, 2H), 8.73 (s, 1H), 8.51
(s, 1H), 8.38 (dd, 1H), 8.07 (d, 110),7.92
(m, 1H), 7.77 (d, 1H), 7.64 (m, 1H), 4.67
(s. 2H), 4.48 (g, 2H), 4.01(s, 2H), 3.65
(m, 4H), 3.06 (m, 2H), 1.43 (1, 2H), 1.13
(t, 3H) ppm.

254

454.17

456.02

14.52 (s, 1H); 9.22 (s, 2H); 9.05 (d, 2H);
8.56 (d, 1H); 8.04 (4, 1H); 7.74 (s, 1H);
7.62 (s, 1H); 7.35 (t, 1H); 6.8-5.6 (br. 5);
5.79 (s, 2H); 4.33 (q, 2H); 2.62 (s, 3H);
1.33 (t, 3ED.

255

530.17

532.03

1.1 (4, 6t0), 1.35 (1, 3H), 2.3 (s, 6H), 3.5
(m0, 2H), 3.6 (m, 2H), 3.9 (s, 2H), 4.3 (q,
2H), 4.6 (s, 2H), 4.65 (m, 1), 7.7 (d,
1H), 7.9 (s, 1H), 8.0 (dt, 1H), 8.3 (s, 1H),
8.4 (dd, 1H), 8.8 (d, LHD), 8.85 (m, 1H),
9.1 (s, IH)

256

486.23

488.05

1.3 {d, 65, 1.35 (t, 3H), 3.1 (m, 2H), 3.5
(m, 1H), 3.6 (m, 4H), 4.3 (q, 2H), 4.8
(m, 2H), 7.6 {t, 11D, 7.9 (s, 1H), 8.5 (s,
1H), 8.9 (5, 2H), 9.05 (d, 1H), 10.5 (brs,
1)

257

499.2

501.1

(CD30D) 9.34 (s, 2H), 8.93 (m, 1H),
8.81 (d, 11), 8.49 (m, 2H), 8.11 (4, 1H),
7.85 (t, 1H), 4.87 (s, 2H), 4.42 (g, 2H),
4.11 (br 5, 2ZH), 3.87 (br m, 45, 3.71 (m,
3H), 1.48 (d, 6H), 1.42 (t, 3H) ppm.

258

5713

373.1

(CDCly) 12.75 (br s, 1H), 12.29 (s, 1H),
8.94 (d, 2H), 8.92 (s, 1H), 8.60 (s, 1H),
8.05 (s, LH), 8.04 (d, 1FD), 7.59 {d, 1H),
7.25 (dd, 1H), 4.46 (q, 2H), 4.23 (br s,

- 1H), 3.86 (d, 1H), 3.80 (d, 1H), 3.65 (d,

iH), 3.19 (ddd, 1H), 2.86 (d, 1H), 2.66
{d, 1H)

259

473

(CD;0D) 9.24 (s, 1H), 9.04 {d, 2H), 8.94
(s, 1HD), 8.81 (d, 1H), 8.22 (s, 1H), 8.11
(d, 15, 7.55 (dd, 1H), 4.49 (q, 2H), 4.42
(s, 2H), 3.77-2.89 (m, TH), 1.45 (t, 3H),
1.41 (d, 3H)
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241 - 531.01 4.6 (s, 211), 7.6 (dd,111), 7.8 (d, 111), 8.0 (s, IM 8.4 (d,
111), 8.42 (s, 111), 8.7 (s, 113), 8.8 (d, 111), 9.15 (s, 111),11...2 (br

S, 111)'(CD3CE})*290§%3226§, 213), 8.92 (d, 111), 8.79 (d, ]ijr)uszﬁmﬁgzshm 211) .-
8.09 (d, 1H, 7.84 242 4862 488.1 (m 1H), 4.42 (g, 211), 4.05 211) .

3.67 (m 211), 3 A ”1*, —srderrept-h—solvant pca'r\)1 —06-—(m 2M 1.42
(t, 311), 1.28 %1 1.1\Q~1((9128)3[1M+1B)b2) ( m 211), 13 3.7

(m 211), 3.9 (m L2711 3488 2490 05 (. 11), 4.8
(m 211), 7.6 (", 111) 8.1 (d, 111) 8 2 (br ] ; .65 (d,
113), 8.8 (d, 111), 9P5 (d 2R3 11 (%3S, ) g y 1.35
(t, 311), 2.8 (br s, 311), B.2 (m 2}1) 3. 4 |((#Hem &l )m, 28), 230 rmH) , 4.3

(m 211), 244 457.21 459.00 4.35 (q| 211), 7.|6d0m), 1451} 3m8Lad ({ ep111) .| 8.3
(br s, 113), 8.%5 (d, 1H), |B.6 (d, 111), 8.7 ((@Da,ommga(s,&nmaas(wz}nzsm), 11.2
(br s, 1H), 12/4 (br s, M| (CD3QD) 9.08 (d, 1 1H)98 166@8221 B g2 (d,
111), 8.30 (d, 111), %L 04 (ld, 892 >45é9.2 mi"z “ng”“ H>’449
7.51(dd, 111), 4463 (s, 211), 4.47 (qf 211), 4. :{ ,
411), 3.49 (br §211), 323 (5, 311, 1727 ([,(CDaé]b)Lglok(% , 111),
9.04 (d, 211), $.90 (s, 1K, 8.56 (d¢,111), 8. J(;m)ssslmm),s@smm,?@% 555. 3
557.1 (d, 1H), 7.55 @ex, 11}1), 58277 (s, 211), [4d.49). %, ARIED)4.624s TD-AA684 (m
611), 3.57 (br 4, 411), 3.48 (br s, 111) 2. 1gq=§m3~ -mmm)ﬂﬁ(ﬂlmq,%@a), 1. 45
2 ) 1.

(t, 311) (CD3OD)-9-—34—{s—21l_ 38 93 93 | 11 m
211). 8.10 (d, 1H). 7.85 247 485.1 487 (t, INIo % 1 % *la.
211), 4.21 263 - 557.3 (d, 16),7.52 (dd, 1H), 4.63 (s, 2H), 447

) (g, 2HD, 3.59-3.79 (m, 8 H), 3.50-3.45

¢ (mw, 5H), 2.15 (m, 2H), 1.4 (1, 3H)

(CD,0D) 9.10 (s, 1), 9.03 (d, 2H), 8.85
(s, 11D), 8.62 (d, 1), 8.08 (s, 1H), 7.94
264 - 501.1 (d, 1H), 7.52 (dd, 1H), 4.46 (g, 2H), 4.12
(s, 2H), 3.46-3.01 (m, }0H),1.80 (m,
2H), 1.43 (¢, 35D, 104 (t, 3H)

(CD,0D) 9.21 (s, 1H), 8.96 (d, 2H), 8.82
(s, 1H), 8.59 (d, 1H), 8.12 (s, 1H), 8.06
265 . 5311 (d, 1H), 7.48 (dd, 1H), 4.75 (s, 25D, 4.42
{q, 2H), 4.12 (g, 2H), 3.83 (br s, 4H),
3.47 (br s, 4H), 1.38 (t, 3H), 1.23 (¢, 3H)
(CD;0D) 9.33 (s, 1H), 8.99 (4, 210), 8.83
(s, 1), 8.79 (br s, LED, 8.18 (s, 1HD,
266 5432 545 7.54 (br s, 1HD), 4.93 (m, 1ED), 4.89 (s,
2H), 4.49 (q, 2H), 3.90 (br s, 4H), 3.57
(br's, 45D, 145 (t, 3H), 1.29 (4, 6HD)

267 516 518 -

(CD0D) 9.08 (s, 150, 8.960 (d, 2H),
878 (s, 110, 8.29 (d, TH), 8.01 s, 1),

| 7.67 (d, 1H), 7.49 (dd, 1H), 4.62 (s, 2H),
C 268 3373 359.2 4.45 (g, 28, 3.93 (d, 2HL), 3.85 (br s,
4D, 346 (br s, 4H), 1.96 (m, 1H), 143
(t, 3 H), 0.98 (d, 6 H)
(CD,0D) 9.15 (s, 1H), 9.05 (d, 200, 8.91
(s, 1H), 8.39 (d, 1H), 8.14 (s, 1), 7.79
269 553.3 555.1 (d, 1H), 7.55 (dd, 1H), 471 (q, 20, 4.68
(s, 2H}), 449 (q, 2H), 3.88 (brs, 4H),
3.49 (br s, 40, 1.82 (¢, 35D, 144 (£, 3 )
(CD,0D) 9.11 (s, 1H1), 9.03 (@, 2), 8.84
(s, 1H), 8.31 (d, 1H), 8.05 (s, LED), 7.68
(d, 1H), 7.52 (dd, 1H), 4.63 (s, 25), 446
(q, 2H), 3.96 (br s, 4H), 3.52 (br s, 2H),
3.44 (br s, 2H), 2.71( 1, 2ED), 2.65 (t, 2H),
143 (t,3 H)

270 357.3 339.2
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(s, 211),
1.23(t,3H 3.17(m 4H)

3.86 (m 211),

3.79 (m 211),
3. 65(m 411)

3.0

9

(s, 311), 1.42 (t,

248 458.15 460.02 4. 34(q, 211)
4.77(s, 2H) 7. R¢ébooddibder 8- 11(s, 1H) 8.61(s, 1H) 9. 06(d, 21- 1pcTRsHi s

3 m

9.87(br s, 211 CDBCD 9.17 (s, 111), 9.04 (d, 211), 8.92 (a, 111), 8.45
(d, 111), 8.15 (s 7 82494723 474 (G +HH—F55—{44-—341) 4 68 (s,
211), 4.69 (q, 21§?ﬁm% dh@19#$)4 " MBs130b9 m 211)ﬁiﬁiﬂv (m 211), 3.03
(dd, 111), 1.4 0314y 11 26-(d 1311} .70
PCT/ US2004/ 002541 Compoungl M 1(obs)| M-1(obs) [ &5 z;%%g? 8@ 25
s,1H), 9.06 (d, 213), 8.97 (s, 111), 8.84 (s fi- 8.12
§5o 2%9.2 501?3 (d, f&i) 7.56Qvaa,11§),5w¢49( w’ i ﬁ? zfé%ﬁ)g
s R e o S A, o
. S, , . ! -~ ), > ,
7.56 (dd, 111), #¥.49 (q, 218), 4.46 (Is, 213), 31%§@@®§q;$ 44 (s,
(d. M 800 { 31%13?@?03, 95%‘??’&27 s o g mley dl%) 155 55 (s,
) . S H . S ]
213), 4.45 (q, p¥3), 3799 S; ), 37A9( 9z§smﬁkm%@:1 809G GHEPT 113)
1.44 (t, 3M 1.84 (d,,6 (( %& (dpg 213 zmanmﬂnﬁsgai 487, (S,
111), 8.38 (dd, [111),%8. 07 5@ 502 n(%$32&3¥mmﬂﬂﬂyﬂ¥d | M
7.64 (m IM 4.BZ (s, 91?\ ' 448 ( 912), 4 gxi?(z 1(5%’3@ GRH) _;Sm 13),
S 9.0(s, , 8.4(s, 1H), 7. (s,
3.06 ( m 2 H) . 1443 (2;7’4 ’ R) 1. jlg’l 419 1H), 7.5(t, 1H).4.1-4.2(q, 2H), 3.7(s,
2H), 2.3(s, 6H), 1.3(t, 3H).
i 275 466 468 -
( 1.33(t,3H) 2.06(m, 1H) 2.26(m, 1H)
3.88(m,4H) 4.33(q,2H)5.85(m, 1)
276 445.1 447 6.97(d,1H) 7.55(1,1H) 7.91(s, 1)
8.08(d,1H) 8.52(m,2H)9.05(d,2H)
12.44(br 5,1H)
1.3 (t, 3H), 2.3 (s, 6H), 3.35 (m, 4H), 3.9
(m, 4H1), 43 (q, 2H), 4.6 (s, 2H), 7.7 (4,
277 475.1 477 1H), 7.9 (s, 1H), 8.0 (dt, 1H), 8.3 (s, 1H),
8.35 (dd, 1H), 8.75 (d, 11D, 8.8 (br s,
1H), 8.1 (d, 1H), 104 (br s, 1H)
1.3 (t, 3H), 3.2 (5, 3H), 3.4 (br s, 4H), 3.7
(br s, 4H), 3.8 (br 5, 2H), 4.3 (g, 2H), 4.8
278 502.1 504 (br s, 2, 7.55 (1, 1H), 8.0 (d, 1H), 8.5
(d, 1H}, 9.0 (s, 2H}, 9.05 (d, 2H), 11.8
{br s, 1H), 12.6 (br s, 1H)
279 5252 527 -
{CD;0D) 9.11 (s, 1H), 9.03 (4, 2H), 8.83
. (s, 1H), 8.33 (d, 1H), 8.06 (s, 11D, 7.68
Q 280 567.2 569 (d, 1H), 7.52 (dd, 110, 4.63 (s, 2H), 4.46
- (q, 2H), 3.94 (m, 41D, 3.59 (g, 2H), 3.47
(m, 4H), 1.44 (1, 3H)
9.11 (br. 5, 2H); 9.09 (s, LH); 8.82 (d,
1H); 8.78(br. s, 1H); 8.64 (d, 1H); 8.28
(s, 1HD); 8.10 (dd, 1H); 7.88 (s, 1H); 7.52
281 45815 45998 | (44, 1H); 5.38 (o, 10): 5.5-4.2 (br. s,
4H); 4.32 (g, 2H); 3.45 (m, 1H); 3.37 (m,
1H); 3.12 (m, 2H); 2.05 (M, 1
10.05 (m, 1H); 9.24 (m, 1H); 9.15 (d,
2H), 8.82 (d, 1H); 8.67 (d, 1H); 8.31 (s,
1H); 8.12 (m, 1H); 7.90 (s, 1H); 7.53 (m,
282 5142 516 1H1): 5.52 (m, 1ED): 4.32 (q, 20); 3.78 (m,
1H);3.55-2.88 (m, 4H); 2.12 (m, 1H);
2.02 (m, 1H); 1.88 (m, 1H); 1.33 (¢
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(t, 311) m 14.52 (s, 113); 9.22 (s, 211); 9.05 (d, 213): 8.56 (d, 113);
8.04 (d, 113): 7.74 (s, 113): 254 454.17 456.02 7.62 (s, 113); 7.55 (t,

1H); 6:8-5. 6 whhoosdlaed 79 (S, 213); 4.33 (g, 213); 2. ezp(j@gi%gg,)ogs%l 33 (t,

313). 1.1 (d, 611), 1:35 (t, 313), 2.3 (s, 613), 3.5

213), 3.9 (s, 2i1}-4.3 (g 213) —4-6-{s, 213} 465 /m 111y —Fdd, 255
530. 17 532. 03 113§bnwmgmfs m&syﬂmB O Ml p&ﬂl . 8 3 (SIINBWR 8.4 (dd. 113),
8.8 (d, 1l1i), RRN% - 113 11 1135 ('r 'zm 31

| - '-2 ,

(m 213), 3.5 |[(m 113), 3]6 (n1 413), 4.3 (q 2%“ D 3| 488. 05
(m 213), 7.6 (ft, 1183, 7.9 ($19.1513)| 832507 s, ‘ (g’ g D5 (d,
1R), 10.5 (br s, 113) (CDBOD) 9.34 (s, 213), ’ §i d, 111) ,
8.49 (m 211), BTIT (d, II¥), 257 499. 2 S50L. [ 1. 8b (t 113) 4 87 (;, 213),
4.42 (q, 213), W4.11(d0 s, 213)487.8.87 (brasem 43), 3.71 (m 3H), 1.4B (d,
6M 1.42 (t, 3 jm__(CDC13) |12 75 (brl s, 113).112.29 (s, 1H). 894 (H, 213),
8.92 (s, 113), [8.60 (s, 118), 8.05 s, 113),|8.04 (d, 111), 7.59 (d| 113),
258 571.3 573.1 7. 25 Edd,lL 1),74.46 (qﬁwﬁls) 4.23 (br s, 113), 3.B6 (d,
113), 3.80 (d, Fxi)y—3-65 1131 39— (ddh—tt—2-86—(d—+M—2{ 66 (d,
113) (CD3OD) 9.24 (saplH), 9 Q2(d, [213)4848.94 (s, 113),. 8.81 (d, 1f1),
8.22 (s, 110, 8 11 259 - 473 (d, 1M1), 7.55 {dd, 113), 4.49 (g, 210,|4.42
(s, 211), 3.77-P.89 (m 71]), 1.45 (f, 313) 1.41 (d, 311) -80- T WD
2005/ 012292 - -| - PGP US2004/ 088541 484.9 -

1.15 (t, 3H), 2.3 (s, 9H), 3.25 (m, 2H),

_ 3.5 (m, 4, 3.8 (m, 4H), 7.5 (br s, LH),
294 460.11 461.96 7.6 {m, 1H), 7.95 (m, 1H), 8.0 (s, 1H),
( . 8.1 (m, 1H), 8.2 (m, 1H), 8.4 (&, 1H), 8.6

(s, 1H)), 8.7 {d, 1H), 10.3 (br s, 1H)
{Cb;0D) 9.13 (d, 1H), 9.05 (d, 2H),
8.92 (d, 1H), 8.37 (m, 1H), 8.13 (4, 1H),
295 - - 7.75 (dt, 1H), 7.55 (t, 1H), 4.70 (s, 2H),
4.49 (g, 2H), 3.62 (m, 4H), 2.47 (m, 4H),
1.44 (t, 35) ppm

Example 27

Gyrase ATPase Assay _
[00145] The ATP hydrolysis activity of DNA gyrase was measured by coupling the

production of ADP through pyruvate kinaseflactate dehydrogenase to the oxidation of
NADH. This method has been described previously (Tamura and Gellert, 1990, J. Biol.
Chem., 265, 21342).
. [00146] ATPase assays are carried out at 30°C in buffered solutions containing 100

Q-' mM TRIS pH 7.6, 1.5 mM MgCl,, 150 mM KCl. The coupling system contains (final
concentrations) 2.5 mM phosphoenol pyruvate, 200 pM nicotinamide adenine
dinucleotide (NADH), 1 mM DTT, 30 ug/ml pyruvate kinase, and 10 ug/ml lactate
dehydrogenase. 40 nanomolar enzyme (374 kDa Gyr A2B2 subunit from Staphylococcus
aureus) and a DMSO solution of the inhibitor to a final conceniration of 4% are added
and the reaction mixture is allowed to incubate for 10 minutes at 30°C. The reaction is
then started by the addition of ATP to a final concentration of 0.9 mM and the rate of
NADT! disappearance at 340 nanometers is measured over the course of 10 minutes. The
K; values are determined from rate versus concentration profiles.
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Conpound M1 (obs) M+1(obs) 111 NMR No. | (CD3OD) 9.24 (s, 111), 9.06 (d,
211), 8.96 (s, 111), 8.83 (d, IM 8.23 (s, 111), 8.11 260 485.3 487.3

d.111). 7.5 4.49 (q, 211). 4.39 (s, 21-1),3. 3. 40
Ed, 211), 2.3%64%3%%%3 1.45 E?, 3vv)1.4o (d55613) %cneéﬁgﬁﬁ%ﬂﬁ&%%? 113)

9.06 (d, 211 7 (s, | 82 (d,.111), 8.24 (s, .113), 8.13 261 485. 2
487 (g, 1ro,)Enﬁﬁﬂ(d&%%&PT¥%°§¢$E“%3¥Hﬂi °?“EF&@“&fG}ééW§$F”ﬁ: CEEn 117)

3.80-2. 92 (m e@Bddiments, céd@pdunds & tHe Feest idh)iof GRBRR)raf Alh § K; valdd of 1&s02 (d,
213), 8.85 (s, %13&? 8. 31 @9’ 111), 8.06 (s, 111), 7.68 262 513.2 515 (d,
111), 7.52 (dthagqpMiptheabpveasspysy 4 46 (g, 211), 3.92-3.16 (m 8 H), 2.48
(q, 211), 1.86 (m 2R), 1.44 (t, 311), 1.14 (t, 311) (CD3CD) 9.11 (s,
111), 9.03 (d, 211), 8.85 (s,13), 8.32 (d, 111), 8.07 (s, 111), 7.69 263 -

557.3 (d, 111), 7.52 (dd, 1H),.4.63 (s Exemple284 247 (g, 211), 3.99-3.79 (m
811), 3.50-3.&@%%%&&L§§$ﬁ§ﬁ2215 g. Zi%éf 1.44 (t, 311) (CD3CD) 9.10 (s,
111), 9.03 (df00348)) Thegonvepsionpf gl],Pte. bydloped snzyme grgoppled tothg - 7. 94 264

501.1 (d, 111 - 3701
10H) | 1.(80 (m )“mé’%s,é%f.&%%D(}%%@wﬁa&néﬂ"ﬁe,%%hf Cﬁ?‘%éno{j%%mg%%m(%@f%), g.m%

(d, 211), 8. 8TFopqdys intubied m@gﬁq'?éi}orh«%% $0 fipal) & buffky for £0 piwieaEE3GEL. 1 (d,
a1y, 3y ( Breson pdpitagd i Kilng fyélgd oniiebogyoben s ity /2 (11 o5
8.99 (d, 211) 30% @3 Mpleculd)Devgey SpectyaMa X pl# reader] Th¢ nhibitioh)con@B K48, 2 545
leg;l ( gr 5?’ g‘ rtergﬁne%%ﬁn?blﬁsz?gm?e{ %951513?&;1&;{]2%@) Ehgﬂ\?lé‘%ﬁn%qu%&r}r) for ﬁgh% gin(:lﬂlfg S
inhibitors.
(— S. aureus Topo4 Buffer:
| [00149] 100 mM Tris 7.5, 2 mM MgCi2, 200 mM KeGlutamate, 2.5 mM phosphoenol
pyruvate, 0.2 mM NADH, 1 mM DTT, 4.25 pg/mlL linearized DNA, 50 pg/mL BSA, 30
pg/mL pyruvate kinase, and 10 pg/mL lactate deh}}rodgenase (LDH).
E. coli Topo4 Buffer:
[00150] 100 mM Tris 7.5, 6 mM MgCl2, 20 mM KCI, 2.5 mM phosphoenol pyruvate,
0.2 mM NADH, 10 mM DTT, 5.25 pg/mL linearized DNA, 50 ptg/ml. BSA, 30 pg/mL
pyruvate kinase, and 10 ug/mL lactate dehyrodgenase (LDH).
[00151] Compounds of the present invention were found to inhibit TopolV. In certain
embodiments, compounds of the present invention inhibit TopoIV with a K; value of less

than 50 nM in the above assay.

Example 29
Susceptibility Testing in Liquid Media

[00152] Compounds of this invention were also tested for antimicrobial activity by
susceptibility testing in liquid media. Such assays were performed within the guidelines
of the latest NCCLS document governing such practices: “M7-AS5 Methods for dilution
Antimicrobial Susceptibility Tests for Bacteria that Grow Aerobically; Approved
Standard - Fifth Edition (2000)”. Other publications such as “Antibiotics in Laboratory
Medicine” (Edited by V. Lorian, Publishers Williams and Wilkins, 1996) provide

essential practical techniques in laboratory antibiotic testing. Essentially, several discrete
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267 516 518 (CD30D) 9.08 (s, 113), 8.969 (d, 213), 8.78 (s,111), 8.29
(d, 113), 8.01 (s, 1H), 268 557.3 559.2 7.67 (d, 1H), 7.49 (dd, 111), 4.62

(s, 211), 4. 450 3.93 (d, 21). 3.85 (br s, 411), aH),
{06 (rr? 1H) 4@?(2&’5’“ QBH) 0. 9§3(d 61)1) (cos(oog o 15 (s) rC} g’“gg%s‘ﬁ K
255 1 (d,

211 8. 91 111) 3 S 3 7.719 26

I M ). 7.55 (dd, %ﬁ?ﬂﬂ 201?%35(03 S“é’hj]’ ‘)&%‘8‘““(% 3t2ﬂt g%fif@hlé’a‘f“gi%%m?@aﬂs (br s,
‘911%% (d3 gil( tnsFerre@td dn apjli)i(%)ﬁa&tncg?iﬂ)ihm&lllﬁ sﬁ&hBas%%ﬂﬂ , supgIER @d\ghe%é?b( ;571%1),
559.2 (d, 11- fypromasezf(o(ﬁla %@e&ﬂ@%&%mw § Wangrg notfa%lgbfﬂglghéle@ﬁm( br s,
411), 3.52 (bholfowed bk 1 or B-thchsdnalioR dildddn to g&eﬁﬁﬁn&ula@érﬂdenmﬁr diPetisleen 3%1)

1. 43(t 3 -81 WQ 20051012292 PCT/ US2004/ 002541 = Conpound | &obs M+1( obs)

117 NMR No. | 10mddm) 105 CFY pes mip Aliematjvely, thefreshly pjckedcaigniescan be mpbapd3) (),
111), 8.07 (s, Pt

AR RO inkx ALt Y O WIS
s, 211), 3. 47 Md¥arland stapigrd (approx{matel 1153 101 cedis pen 191 gnd Jilated & givd thes@de( m 8H)

3737?8,0'25% 20§58 ped il b i Bbteomiplfy mba, Midinoclybdlyds dipbded g 751
478 7.95 (m 2binercills Qvditaple tisthanick] dics (the HREL PRONSPT Syyter@lliBit ifvobrs 3. 68( m

élé% ’S 3.50- 3, t(;'uzﬁlmg ﬁvc'av‘l:olomg’socﬂret:ﬂyg’%f]fﬁ a \%&&E‘ céntazn:l'l%g brogshgt(:ﬁ gro%%lfe::lis)at itsabozl!'tgsni, 111),

followed by suspension of the bacteria in an appropriate volume of saline. Dilution to the
appropriate inoculum cell density was made from this cell suspension. The broth used for

( testing consists of MHB supplemented with 50 mg per L of Ca®* and 25 mg per L of
Mg”*. Standard dilution panels of control antibiotics were made and stored as in the
NCCLS standard M7-A5, the dilution range typically being in the 128 pg per mL to 0.015
pg per mL (by 2-fold serial dilution). .The test compounds were dissolved and diluted
fresh for experimentation on the same day; the same or similar ranges of concentration as
above being used. The test compounds and controls were dispe;nsed into a multiwell plate
and test bacteria added such that the fiﬁhl inoculation was approximately 5 x 10* CFU per
well and the final volume was 100 pl.. The plates were incubated at 35°C overnight (16
to 20 hours) and checked by eye for turbidity or quantitated with a multiwell plate reader.
The endpoint minimal inhibitory concentration (MIC) is the lowest concentration of drug
at which the microorganism tested (Staphylococcus aureus) does not grow. Such

: determinations were also compared to the appropriate tables contained in the above two-

C' publications to ensure that the range of antibacterial activity is within the acceptable
range for this standardized assay.
[00153] Compounds of the present invention were found to have antimicrobial activity

in the above-described S. aurens MIC assay.

{00154] While we have described a number of embodiments of the present invention,
it is apparent that our basic constructions may be altered to provide other embodiments

which utilize the products and processes of this invention.
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274 417.1 419 111), 7.5(1,111),4.1-4.2(q, 21-1),3.7(s, 211), 2.3(s,
611),1.3(t, 311). 275 466 468 - 1.33(t,3H 2.06(m 1H 2.26(m | H)

3.88(m411) &%@?%01%%5 85(m 1H) 276 445.1 447 6. 97(d, 113rds20&lob2sd))

7.91(s, 1H) ) 8.52(m 21-n9.05(d, 2H) 12.44(br s, 111) 1.3 (t, 3H),
2.3 (s, 611), 5 (m 411), 3.9 (m 411), 4.3 (q, 211), 4.6 (s, 211), 7.7
(d, 277 475. mi11), 7.9 (s, 113), 8.0 (dt,111), 8.3 (s, 111), 8.35 (dd,

111), 8.75 (d, 111) 8.8 (br s, 111), 9.1 (d, 111), 10.4 (br s, 111) 1.3
(t, 311), 3.2 (s, 311), 3.4 s, 411), 3.7 (br s, 411), 3.8 (br s, 211),
4.3 (g, 211), 4.8 ﬁz&éo%ﬂ%mﬂggéﬁm%%i=s, 211), 7.55 (t, 111), 8.0 (d, 111),
8.5 (d, 111), 9.0 (s, 211), 9.05 (d, 2Hg'11.8 (br s, 111), 12.6 (br s,
111) 279 525.2 527 - (CD3OD) 9.11 (s, 111), 9.03 (d, 211), 8.83 (s, 111),
8.33 (d, 111), 8.06 (s, 11-1), 7.68 28 D8Y.2 569 (d, 111), 7.52 (dd, 111),
4.63 (s, 211), 4.46 (g, 211), 3.94 ( ) —~3.59 (g, 211), 3.47 (m 411),
1.44 (t, 311) 9.11(br. s, 211); 9.09 {, 82 (d, 111): 8.78(br. s,
111); 8.64 (d, 1H); 8.28 281 458.15 450. < 11); 8.10 (dd, 111); 7.88 (s,
113); 7.52 (dd, 1H); 5.38 (m 111); 5 2 (br. s, 411); 4.32 (q, 211);
3.45 (m 111): 3.37 (m 111): 3.12 11); 2.05 (M1 10.05 (m 111); 9.24
(m111); 9.15 (d, 211); 8.82 (d, 1HK28.67 (d, 111); 8.31 (s, 282 514.2
516 113); 8.12 (m 111); 7.90 (s, 111); 7.53 (m 111); 5.52 (m 113): 4.32
(q, 211); 3.78 (m 1H):3.55-2.88 (m 411}; 2.12 (m11); 2.02 (m1H):1.88
(m 111); 1. 33 of § phar@aceutically acceptable salt thereof, wherein:

) W is selected from nitrogen, CH, or CF;
(_ X is selected from CH or CF;
Zis O or NH;

R! is phenyl or a 5-6 membered heteroaryl ring having 1-3 heteroatoms independently

selected from oxygen, nitrogen, or sulfur, wherein:
R! is substituted with 0-3 groups independently selected from -(T)y-Ar, R, oxo,
C(O)R’, COsR', OR', N{R")2, SR, NOy, halogen, CN, C(O)N(R")z, NR'C(O)R’,
SO02R!, SON(R", or NR'SOR"
yisQorl;
T is a straight or branched C; 4 alkylidene chain, wherein one methylene unit of T is
optionally replaced by -O-, -NH-, or -S-;
each R'is independently selécted from hydrogen, C;.4 aliphatic, or a 5-6 membered
saturated, unsaturated, or aryl ring having 0-3 heteroatoms independently selected
L-' from nitrogen, oxygen, or sulfur, wherein:
R’ is substituted with 0-3 groups independently selected from halogen, oxo, R,
N(R%,, OR®, CO2R®, NR°C(O)R®, C(O)N(R)2, SOR®, SON(R®),, or
- NR°SO,R°, wherein:
each R® is independently selected from hydrogen, C,.4 aliphatic, or 2 5-6
membered saturated, unsaturated, or aryl ring having 0-3 heteroatoms

independently selected from nitrogen, oxygen, or sulfur, and wherein:
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WD 2005/ 012292 PCTI US2004/ 002541 Conpound M 1(obs) Mrl(obs) 111 NVR No. |
1.3 (t, 3H), 2.35 (s, 1211), 2.8 (s, 311), .3.0-3.7 (br s, 101-1), 4.3 (q,

211), 4.7 (Jg &%ﬁn&ﬁ- 15 521.02 s, 211), 7.6 (m 1H), BcQussosdokdh, 7. 95
(m  211), 8Y83°CM “111), 9.0 (s, 211) 290 487.1 489 - 291 - 490 - 292 482.1

484 - 293 483 484.9 - +l. et Frl DL ey D (M
411), 3.8 (m 411)‘?""?‘.1 “%’%?tgg’? a‘ﬁﬁa pogeheigt ﬁg’ﬁ%ﬁf’%‘%@%@r{%‘%ﬁ#’ 7.95 (m
111), 8.0 (s, IM  8meémberpddhr@ed arfially) yrdatiofatbd1arpyyl 8ng having 0-3 hétproa®mid ( d,
113), 10.3 (ix s, | : 1), 8.92 (d, 111),
8.37 (m 1H), 8.13 %&figpgﬁe?'%é%%e%ﬁ“%‘}‘ét%%‘t‘?’?%?‘?’(’g?‘“%‘%&(t, 111), 4.70 (s,
2N, 4.49 (g, ARik1)3-8 ReBBer¢dgatutdtdd, un@tutated, oy arfllidn)g, a 37 rdefnlered 8kidecyeljpm Exanpl e
27 Gyrase ATPase sa 0145 he, ATP hydrolysis activity of rase
s meacur ed by EEBIRTTLS ARE OGRS APy et ip ST e Sotedt

ki nase/| act at e dehydérmgsiessihetematyl engkaviial i- hetofoatoldbidepehtieslyneibttadl has been
descri bed previ %usl _gégTarmra and Ilsrt 01990, J. Biol. Chem, 265,

21342). [00146] R’ﬂjé eh=YeR0, O WL WRETE: 5t at 30C in buffered sol utions
containing 100 nmMAGRkShs@tted with 013 iMppdrdlentlbiletv eI R’ 1dxe, COMp) i ng
system contains (fi nIaI , SCO$C§;rat?Sﬁﬂ§h %bgcz%/;;%%s%@ I,nggr w%?i? 200 M
ni coti nani de adeni neO&i-Mi&Pe ?HQZ*(W&#‘B’, 2 8‘% }%ﬂr ‘9 e
kinase, and 10 ugl m sbau®as,er Ne@ayRy ogenase. 40 nanonol ar enzyme (374 kDa
Gyr A2B2 subupit from St ag%l ococcus aureus) and a DVSO sol ution of the

i nhibitor to B isiselegtedfoom apdrrganiosa Cos aliphatic goup@edl and the reaction mixture

is al | oved t ORinBQURA!SES fnBbdkd A PSR haRAE1 STRE SR AN h@Rcd®nty SfRieat ar t ed
by the additiorlllgof ATP to a final conc%ntra ion of 0.9 n%/b?and t%le raete of

DH di sappear aAtoE HiroZaooxyEsb fEtuEs proyided thet saicring iss 2 hydrogegdhoad of 10

|roﬁr (r)]]l‘J|t FZ s The  KacdtBloH RSth@p&ittR a8falbnfRdhd SARHNoF 2% RniEd: 20 Ring B GREELMAL | ON

Ring A is substituted with 0-3 groups independently selected from R’, 0x0, CO5R’,
OR’, N(R")z, SR, NO3, halogen, CN, C(O)N(R")z, NR'C(O)R', SO.R,
SOzN(R"),, or NR'SO,R', and wherein:

two substituents on adjacent positions of Ring A may be taken together to form a
5-7 membered saturated, partiaily unsaturated, or aryl ring having 0-3

heteroatoms independently selected from nitrogen, oxygen, or sulfur.

2. The compound according to claim 1, wherein Ring A is selected from the

following optionally substituted rings:

' H
Nf> n-N N7 NEQN
]
()- /N / )|\/) )L’|\> )i"/NH
H

a b ¢ d

N

N N=N N NN,
N N N N

~N-N NI l N /“\//

H
€ f g h
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-83- | WD 2005/012292 PCTI US2004/ 002541 [00147] Conmpounds of the present
invention were found to inhibit gyrase. In certain enbodi nents, conpounds
of  the presenygipispbon i nhibit gyrase with-a K; val ue 8,% %3"%5@4/062 gn 50 nM
in the above assay. Exanple 28 Topo.lV ATPase Assay: Z he conversi on
of ATP to ADP by Topo4 enzy IS coupled to the conver5|on of NADH to NAD+
and neasured by the chang n~Nabsor at M)N 4 is incubated with
i nhi bitor (4% DMSO final) ,lJanuffer/N-éf%plo pNapft es at)@ C. Reactionis
initiated with ATP and ratesHare nonitored continuously for 20 mnutes at
30C on a Ml ecul ar Devices SpectraMAX pl ate rgader. Theyinhibition constant,

Ki, is determned fromplots of rate vs. [Inhibitor] fit to the Mrrrison
Equation for tight bindi ngN h| bi t N O a§reus Tol;:)jg\guffer [ 00149] 100
mM Tris 7.5, 2 nM MyCl12, K3 nate mM pho¥phoenol pyruvate,

0.2 mM NADH, 1 nmM DTT, 4.25 ttg/nL |inearized DNA, 50 gg/nL BSA, 30 |Itg/nL
pyruvat e ki nase, and 10 pg/WL Iact at & dehyroddknase (LDP). E. coli Topo4

Buf fer: [00150] 100 nM Tri s, NgClZ MM KCl=2. 5 mM phosphoenol
pyruvate, 0.2 mM NADH, 10 I\DTT g/m near?\q_c}ODNA 50 pg/ mL BSA,
30 pg/nL pyruvate kinase,” a®fd 10 N | act e dehyr dgénase (LDI1). [00151]

Conpounds of the present i n%entl on wgre found ¢o inhibigy TopolV, In certain
enbodi ments, conpounds of the present invention inhibit TopolV with a K;

val ue of less than 50 nM igryhe abd\l/eoassayN anpl e %, Susceptibility
Testing in Liquid Media | ds Of/Lt‘del [ fion were al so
tested for antimcrobial activi ty by susceptibil | ty testing in liquid

nedi a. Such assays were perRormed wi thin the dg¥idelinesX of the latest NCCLS
document governing such prac ices: " A5 Met hods for | ution

Antim crobial Susceptibilit sts M@Bact jia thatf Aer obi cal | y;
Approved Standard - Fift ﬂ tion 0)" t| ons such as
"Antibiotics in Laboratory Medi ci ne" (Edited b V Lorbﬁ Publ i shers
WIllians and WI ki ns, 1996) provi de %essenti al®racti cal?techni ques in

| aboratory antibiotic testing. EsseruN\aI ly, Ryer al disggete -84 WO
2005/ 012292 PCT/ US2004/ 002){2% N 'j /C /',\‘,\ j
N

cC dd ee _ i

Ja P
N o]
hh

3. The compound according to claim 2, wherein Ring A is an optionally

substituted ring selected from rings a, £, 1,5, w, y, or z:

N\ ONA N N N D N’\J
/'!‘}, /':’JN, )]:? )':o> )LO’N, | N or /lN/ ,
w y Z

a f 1 s

™

4. The compound according to claim 1, wherein:
R! is selected from an optionally substituted phenyl or 5-6 membered heteroaryl ring

having 1-2 nitrogens.
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bacterial col onies of Staphyl ococcus aureus (3 to 7) froma freshly streaked
plate were transferred to an appropriate rich broth nmediumsuch as MB
suppl enent ed wWHekRBPPropri ate for the nore fastidious @rgadiesdifesel NiS was
grown overnight to high density followed by a 1 or 2-thousand-fold diIution
to give an inocul atiQn densit

Alternatively, theft &Ky 'ﬁﬂd%:/%‘éodmg%% \A‘ﬁ?l%‘s‘tsgﬁ re]ﬁlce{é 1?1%??2‘?3%%’ Sﬁ'ﬁ gg%eof or
about 4 to 8 hag Eﬁecwdtfrdm p;hrel 2:—y|ll pyride3-gh) paids4-gl, pymﬁﬁhdsyhpymmidm-w of a 0.5

gi ve tho samePYepO et REmEuE Y b ShapdRa oo e °

i nocul um was g@@pared using a connerC|aIIy avallable mechani cal device (the
BBL PROVWPT System) that involves touching five colonies directly with a
wand, containing crosshatch grooves at its bottom followed by suspension

of the bacteria ing aMheAHRRHORId REA AN kd TR, whadein T is Ribktithic@ With ©-3 H6ups
appropriate inoculumcell density was made fromthis cell sus nS|on The

broth used f oindepangentlyselegieshiapmhaloggm, RBRs (SR e BN TERISRRCEINRImer L of
Ca2+ and 25 MypAgH 1 t sdR ilution panels of control
antibiotics were ng%egg%%k§%§pg§ as |§égﬁe NCCLS standard M7-A5, the
dilution range typically being in the 128 per mL to 0.015 g per nlL (by
2-fold serial dilug ﬂ@com-EB@nd&é&rdﬁgre'ﬂ)ﬁHHﬂ‘ﬁ wielefh 1818 ﬁécv&(hmeﬂw Hhid
fresh for experinmentation“on the sa ay; the sane or simlar ranges of
concent r at i on isgpropgloercyclepiony. used. The test conpounds and controls were

di spensed into a nultiwell plate and test bacteria added such that the
final inoculation was approximately-5 x 10 CFU per well and the final

\@I ume was 100 L. Fhéhgrompesndasrerdingsadisitmeld wheregs@idppmpnimglis of fognula o 20
hours) and chqﬁ ed by eye for turbidity or-quantitated with a nmultiwell

pl at e reader. e endpoint mninmal inhibitory concentration (MC) is the

| owest concentration of drug at whiRh e m croorgani smtested

(St aphyl ococcus aureus) does not growN"Such determ nations were al so
conpared to the appropriate tabl es c8nht d in the above two publications
to ensure that the range of antibacteriatyactivity is within the acceptable
range for this standardi zed assay. [0015 Compounds of the present

i nvention were found to have antim crobi activity in the above-described
S. aureus M C assay. [00154] While we he desqri bed a nunber of enbodi ments
of the present invention, it is appar nNch bur basi ¢ constructi ons may
be altered to provide other enbodi ne i ch”utilize the products and
processes of this invention. -85 WD 012292 PCT/ US2004/ 002541 W claim
1. A conpound of forrmula I: Rl XAllMt

HE

II-a

or a pharmaceutically acceptable salt thereof.

9. The compound according to claim 1, wherein said compound is of formula III:
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I BB N NHA FINZ >=0 RZ 1| or a pharmaceutically acceptable salt

thereof, wherein: Wis selected fromnitrogen, CH or CF;, Xis selected from

CH or CF, Zi ﬁ%%zﬁi is phenyl' or a 5-6 nenbered het &%3%04%29& haV| ng :

1-3 heteroatons 1 ndépendently selected from oxygen, nitrogen, or Sulfu

i ndependently sel ected from

02, SR, N2, halogen, CN,
NRS2R; Yis Oorl; Tis a

¥ wherein one nethylene unit of T

:S-; each R is independently

wherein: RL is substituted with 0-3 group
-(T),-Ar, R, oxo, COR, CRR, OR, NEZ
CONR)2, NRC(OR, SO2R, SOZN(R’)
strai ght or branched Cl4 al kyI i dene chal
is optionally replaced by -0-, -NH, or
sel ected from hydrogen, Cl4 aliphatic, h 5-6 nmenbered ( saturated,
unsaturated, or aryl ring having 0-3 he al-eqs | ndependent |y sel ected
from ni trogen, oxygen, or sulfur, wh;ﬂzi_ H @. substituted with 0-3 groups

i ndependently sel ected from hal ogen (R) 2, OR, C02R, NRC(O R,
C(ONR 2, SO02R, S02N(R)2, or NRS02 erein: each Ris independently

sel ected from hydrogen, C 4 aliphati cz or a 5-6 nenbered saturated,
unsaturated, or aryl ring having 0-3 gt eroatoms i ndependently sel ected
fromnitrogen, oxygen, or sulfur, and anﬁf -86 | ~ WD 2005/ 012292

PCT/ US2004/ 002541 two substituents on a acent positions of R naybe taken
together to fmrmpamﬁmaeuﬁmﬂyab@tabmsumﬁtmdf,mmem ally unsaturated, or aryl

ring having 0-3 het er oato ndependent | el ect ed fr oxygen,
or "Sultur O RSt RicreaE SRRTNER ik oD e R SR Romo 3. 7
rrenber ed het er oclmd:geﬁ oxbj R'gCOR/| DR, H{S), SR STOONRS, mndmmmm SONRegt ed
om ni trogen, el%%g #g sul fur, or a 5-6 nmenbered heteroaryl ring having
3 38 en

1 3 het eroat ons tly selected fromnitrogen, oxygen, or sulfur,
wher ei n:

10. The compound according to claim 9, wherein said compound is of formula
Iil-a:

~

or a pharmaceutically acceptable salt thereof.
11. The compound according to claim 10, wherein:
R'is hydrogen or Cy.4 aliphatic, and wherein:

R'is optionally substituted with phenyl or pyridyl.

12. The compound according to claim 1, wherein said compound is of formula
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Ar is substituted with 0-3 groups independently selected fromR , oxo,
CR2R, OR, N(R)Z SR, NO2, halogen, CN, CCONR )2, NRC(OR, SR,
C(OR, SO2N R’ or NR’SOZR RZ is sel ected from hydr 3

al i phatic gr E{H B ng Ais a 5-6 nenbered heteroarylptgﬁﬁg avfsgr%} 1-4
het er oat ons |ndependently selected fro ﬂ trogen, oxygen, or sulfur
provided that said ring has a hydrogen-ge}'a- o acceptor in the position

adj acent to the point of attachment to Riing B, wherein: Ring Ais
substituted with 0-3 groups independent el ected fromR , oxo, CO2R ,

OR, N(R)2, SR, N®, halogen, CN, C(OMNR )2, NRCOR, SCJZR‘

S2N(R )2, or NR S2R, and wherein: t bstituents on adj acent posi tions
of Ring A may be taken together to forp 5-7 menbered saturated, partially
unsaturated, or aryl ring having 0 3 Naefer ¢at §ns i ndependent |y seI ected

from ni trogen, oxygen, or sulfur. }T’eN'ﬂ:o podind according to claimi1,
wherein Ring Ais selected fromthe HNol | owi ng optional ly substituted rings:
HN? N / N~II' H abcd HNN - _ I~NNle "™ NN~NH f gh -87

WO 2005/ 012292 PCT/ US2004/ 002541 J NgN ' N N- ~ ~NJ ~N-N ,I1's Hi j k|
NSn,, SN'N_ NDNSmnOp NII"\ SI'\iV~N S) NN"III~

or a pharmaceutically acceptable salt thereof,
13. The compound according to claim 12, wherein Ar is an optionally substituted

( - 5-6 membered saturated ring having 1-2 heteroatoms independently selected from

OXygen, nitrogen, or sulfur.
14. The compound according to claim 12, wherein Ar is an optionally substituted
5-membered heteroaryl ring having 1-3 heteroatoms independently selected from

nitrogen, oxygen, or suifur.

15. The compound according to claim 12, wherein Ar is an optionally substituted

6-membered heteroaryl ring having 1-3 nitrogens.

16. The compound according to claim 12, wherein Ar is optionally substituted
phenyl.

17. The compound according to claim 1, wherein said compound is of formula V:




gr st \W N'"NomO~ O'"AOON/m ~_ NNN uVwx r ~NI NNI NJN

y zas bb Jl~~ NNN, NNINNNZ'I) NN N cc dd eeif ~ ,O0O\N~N O gg
or hh. 3. The &9 gd,according to claim2, wherein Rlng gptionally
substituted ring se?ﬁgctled fromrings a, f, 1, s, w, vy, étm%o&r]),)gmm ININ
N INNINN,/ ,) )) ~ON, or ~N af 1swyz 4. Thecorrpoundaccordlng

to claimil, weedBasnaqRutiGaly aereiableselithespefan optional |y substituted phenyl or
5-6 nmenbered heteroaryl ring having 1-2 nitrogens. -88 | WD 2005/ 012292
PCT/ US20041 002541 5. The conpound according to claim4, wherein R is an
optionally substit i eﬁe@wgowae@@agm@mmﬁgrwmgnymd G@-’WQ‘J@d &.of fformula
pyrid-4-yl, py@{[lmdanyI pyrimdin-4-yl, pyrimdin-5-yl, pyrimdin-6-yl,
i m dazol - 1-yl, "I m dazol - 2- yI i m dazol - 4- yI or imdazol- 5-yl. 6. The
conmpound accordl ng to cl ai m5 wherein Fﬂry’i“'s substituted with 0-2 groups

i ndependently sel ected from hal ogen, o , C2R, OR, NR)2, SR,
CCONR)2, NRCOR, SR, SONR )R, Jor NR SOZR. 7. The corrpound
according to claim§6, wherein R2 is sel efted from net hyl , ethyl,

or a pharmaceutically acceptable salt thereof.

19. The compound according to any one of claims 8, 11, 12, or 17 wherein R? is
ethyl.

20. A compound selected from the group consisting of:

<L o) /0
HN’S_ - . d O
IN§ hi o ! /N
pn e ?:l‘*\ N)\——NH D N)—NH ﬁ-ﬁ\ N?’NH E‘Q
Q HIB=O HN}=0 HN>=O RN
/—NH RN /—NH /—NH
I-1 I-2 1-3 1-4
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i sopropyl, or cyclopropyl. 8. The conpound according to claim1, wherein

said conmpound is of formula Il-aa R-~0 NR1J -NH HN>=0 ZR2II-a
or -a pharmac acceptabl e salt thereof. 9. The co ding to
claim1l, whe‘r%'}ékl5 %uﬁé}gflzy 2corrpound is of formula Il I -89 V%ng%g?‘%@%%

PCT/ US2004/ 002541 H N O 4HA NHN >==0 Z R2 11 or a phar maceutically
accept abl e salt d¢'hereof, wherein: the pyridojie r| ng deptgied is substituted
with 0-2 groupsqék,mdependentl eI ected fro al ogen, 0Xs , C2R, OR,

N(R)2, SR, ClQN(R )2, NR S2R N(R )2, or
conpound accordi
R NO N-NH

R SR . 10. The
gtoclaim9 V\/nereln sald onpound is of formula Ill-a
HNz >=0 Il-a

N N Ry
N?-NH N N)__NH TJ} N-NH N NH N
AN HN o
o
/—12: /“N>H=o /"NH /N
L5 16 17 18
R F
o O/ F
'§'§ N "\'f} O N
( N?’NH = AR N e = » NH N
N, HY HN
r?: NH N):O NH
. a /- /-
19 I-10 I-11 12

-
—_
/ (o]
p )
1/
=4
e
7
] V4
e
=2
)

N |
W TR SN N >-NH N
HN)_’N .HN>— r). HN
)go 0 ): N&=o
/N Vans Faa A
I-13 © 14 I-15 1-16
| N o
Q Np© A NN NS
l f I P
Ny Ny N AN
N>\—-NH R;> N}.-NH :‘\Q }—~NH h3 bNH N
HN o HN}QO HN o HN
0
/—NH /—~NH /—NH 7 /S hNH
1-17 I-18 I-19 I-20
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or a pharmaceutically acceptable salt thereof. 11. The conpound according to
claim 10, wherein: R 1is hydrogen or Cl_4 aliphatic, and wherein: R 1is
optional | y- syiagbdokiizesd W t h phenyl or pyridyl.-12. The cpaposshtasaerding to
claim1l, wherein said conmpound is of forrmula 1V: -90 WD 2005/012292

PCT/ US2004/ 002541 (f)yAr OVN-NHA HN'~=O Z R2IV or a

phar maceutical |y acceptable%i}%t thereof. 13l The conpound according to
claim12, mhereln(Ar is an optilonal Iy substityted 5-6 nmenbered saturated
ring haV|ng 1-2 &roat ons i fdépendent |y sefeqted from NoXygen, nitrogen,

or sulfur. 14. # conpound acgdrding to claryf 12, whereinZAr is an
optionally substjtuted 5-ne d heteroary i ng havin - 3 het eroatons

i s ted from en, oxyge sul fur conpound
accordi ng to cla'g1%2> mherelpwﬁrgﬁk an optn subst}hytagﬁ"g menber ed
het er oar yl aV|ng 1-3 m#{{ rogens. 16. #Re, conpound cordlng to claim
12, mhereln Ar s optional | ubstltuted ﬁ?%yl 17. PEE conpound accordi ng
to claim1, wherein said co%ﬁound is of fdgnula V. ~NH N/ HN)==

Z RV -91 I-21 102 123 124

o} N. 0

- N N
k N)—-NH & N } }-—NH O~ }—NH N
HN}”_0 HN -
/—‘NH /—-NH /“ NH /-" NH
I-25 1-26 I-28 ' 1-29
Q
HgN HN N
NTN N N’gN NS
L t P P
s
Sy N
N}——NH nlrJ N}*—-NH N P SRR N N3
HN o HN>=O HN o HN o
/—NH /—NH /—NH /““‘NH
L-30 1-31 1-32 I-35
o~ o
O N o O N NS
“~ ) |
N
7 : 7 N oy
N)\—-NH r:':\\ N n'13' N)\——NH oJ{q
HN)’O HN__o HN o
/—-NH /—NH /—NH
I1-37 I-39 I-40

-94 -



WO 2005/ 012292 PCT/ US2004/ 002541 or a pharnmaceutically acceptable salt
thereof. 18. The conpound according to claim 17, wherein said conpound is of

formula V: fohéhine®y O F N-NHN/ HNZ >0 R2 VI opcpuRhigiqeagutical ly
accept abl e salt %ﬁ%reof. 19. The conmpound according to any one of clains 8,

11, 12, or n Rz is et hyI 20. A conpound sel ected fromthe group
conS|st|ng of /ea, HN N / NYNH N~ --NH N~ NNHNJ [iN~O0 -
3 1-4 -92 005/ 012292
O NHNY NH HNNf - - O

HNO HN HN-rO / NH@#F>NH /-NH /- N

o
N N - N
NH |'\:3 o NH |‘\| >—NH o\< o e Nj—_\N-"
OMe >_NH /

nyHNH>o/ - H/NH -|H1112NI\
PCT/U82004/002541 /v O N M 1/ N
)

0}—NH D S
/™ .
141 1-42

o

N N§ N
)\——NH . 0
NH

=
=
E

( 145 1-46

-05-



1-5 1-6 1-71-8 F. F O- OF OHOO O N-NH NONNH N~ ~ -NH fJ~ 1 NH ,N_ .
HNro HV HN) HN /-NH "NH /-NH "NH 1-9 1-10 1-11 1-12 NH2 N\ NiIINN\ N

|1 A7 N N'NHN NHNJ NHN )\-NH NI - H -
~NH /-NH /- NQNI%“?,’“%% 1-15 1-16 N O "/ NLN N O N MNHWﬁ%d s N
N-/ ~NH N- HNNFO HNO ~O HN O /-NH /-NH /NH [”NH 1-17 1-18 1-19 1-20 -93

WO 2005/ 012292 - - - - PCTI US2004/ 002541 N 1 ONNH ~ NNH N~ N NH
N~ N=NHI N-/ HOHN)I—OHN~HO/ NHNH/ 1211221\2\/3124 N ON
O N ~-NH N~ N~-NH O Re- NH N~ HNr O HBO ] |

N N,
o N; NH &::> o NE—NH J
/“0 /—NH
I-57 k60

( 0 NH Q NH N
NH NH
JNH Vs
1-63 I-64
P
|
. N._-0 O N._0
i N
i I > \\Nf\ L/
0
N N N N3y
bNp ':> ) N ] N N
o 2 N 0 NH N§ o N%\'_NH Nﬁ o .\Z.,—NH N}(O'\
/_N) /_NH /_NH [—NH
67 1-68 1-69 I-70
O OH
C 'S ve ° Pﬁ
A b %

- 06 -



/-NH /-NH/ NH/-NH 1-25 1-26 1-28 1-29 0Th H2N HzN N NAN N NJIIN N N\

I~ NV \ NV NVN-N ~Nd-NHN=~NHN=~NH N~ HNHNHNHN “NH NH
[-NH /- NH13\90;[,0§,1,12;9232135 ONcoONONM N/ NI NcHu&boMmo&WN\
N-NH N N= ~NH N~ ~NH O H\)--O HNITO HNro HN)-O /~NH /-NH /-NH /-NH 1-3

1-38 1-39 1-40 -94- p WO 2005/012292 PCT/ U82004/ 002541 J J O c)I\J,N N - NH I
~IIIO~NON>NHNZON~NHOO\J\ ~NH NN Nr NH ~-NH NH 1- NH

OVe /r-NH 1-41 1-42 1-43 |-44 OH,LNN HN | - N Y 4 NH N~ 0 N~-NH
N~ O~NHN O N--NH ~- NH ~-NI—N\-NNH) NH (%% HrNH - NOY 1-45 1-46
1-47 1-48 7 S

q M M=/ N— o )\—-NH n{/ NH 1{;3 NNk D
NH / NH c§— H

I-75 1-76 I-77 I-78

c

1-87 I-88 1-8% 1-90

-97.-



NI NHN-N-NHN\ O NNHN ~NHN HH)-NHHN O>O/ NH)OO\

N N N
[-O/--NH/-NH 1-49 1-50 1-51 1-52 NH2 N NN NLN I/ I, LU A
1/ F NO%%@&E'@%QZNHMON) “H N) CNHN~)NHyNH F& llNH>NH
/-NH ~- 5 1 55 1-56 -95 WD 2005/012292 PCT/ USZ 04 00 41 NH2 Y N
OILIINONN 27y O~- NHNOONS- NHNO\ N HO O N~NH NO > NH
)-NH )-NH NH FO -NH /-NH 1r-NH 1-57 1-60 1-61 1-62 ON\ M XHNI O~
-NHa-NHND N~--NHN- NJ /--NHrNH NH/ NH 1- 1-64 1-65 1-66 ~,|
\' I NOONO N/ OYNHNH ~N, NH N- :N~NHN~N}NH
NO--~ I-N/- NH ] - NH
. NQQ
-t N 7 }—NH N-/ NH NH p}/
NH
/—NH /_
I-91 1-93 1-94
o)
P i s
P F,QJ P
[ N
(’ el q M N °>_>\—NH 'S
NH NH NH
/o /A /N
1-95 1-97 198
~ o
0
N’I*N "#*\N
-
I/
0 N A
. N}%D S
Y—NH /__NHNH
/—NH
199 I-100
/
0 ‘i N
HN O N O, N
- N NN
& j | |
k_ N) = 2 =y
F
N o -0
:}—NHI\\/ o e N oN\NHN’/ o ym N O
H Y—iH NH NH
=0 \H /N /N
/° -
1-103 I-104 . 1-105 I-106

-98 -



/ 1-67 1-68 1-69 1-70 YO~ H~., ONNNON O10\ I '\ ON-NH N --
O-NHNH N OH O~-NH NH N O~--NH NH N H 1-NH /-NH /-NH 1-71 1-72 1-73 1-74

-96 WO 2005/@;@@,;0555/ US2004/-002541 ~1ol N-N O N O N opityukdooddodh N N N
I NN / HN-, “NENH NH N % NH NH p~ }-NH N~ C-NH N4 /-NH /-NH 1-75

1-76 1-77 1-78. G4 Nl | ~NN N O-NHNH Ar~ N)-NNH ~N/ p) O /-NH NH
"NHIH/-NH~ I£70.1-80 1-81 1-82 NN O,,ppN NON NNg (N/ I \I \I \I
\l No NNH N 0 NDX N~ 0 N) -NH, N~ - NH ) - NH
y--NH /-NH /-NH / ~Nd 5 1-86 N\ ( ®

I-112 1113 1-114

C

-99..



/| NONNON / N-NHNNHN\'" N\ ON\ HNO O-NHNHNON -NHNi 0N
“NHN /--NH//-NH O\ /-NH "NH 1-87 1-88 1-89 1-90 -97 WD 2005/ 012292

PCT/ US2004/ 063544002200 HN ~ N/ CNL O1 NI N\ | |\ | Vborfustoolodsd ~ NH N
O)--NH4 NI p ~NH N>-NH/ HN~NH)--NH ~NH >0 /-NH ~NH /-NH /-NH 1-91
1-92 1-93 1-94 op O HNN\ NN/NN \ I \ N\ I / N\ NHMN-~p~0 ~NH N
O}-NHN-NHM C~-NH,--Ng4FNd “-NH rNA/-NH NH /--NH 1§95) 1-96 1-97
1-98 -1 N "NO © NN ~/ \ | )-NH N OMAH Op NNH N p NENH N ) - NH
~NH NH ~-NH /- NJ{7]-NH /- NH /- NFi§1-99 1-100 3101 1-102 NN HNp O N
N -AHON-NHNOYON~-NHNOMWNINO H{¥) -NH ~NH =

N\
0)‘—NH >—NH H }—NH
/—0 /—-0 /-—“0 /—NH

1-123 I-124 I-125 I-126

- 100 -



>=p /-NH/-NH rNH /-O1-103 1-104 1-105 1-106 -98- i WO 2005/012292

PCT/ US2004/ 002541 ONOMN HN ~1 ONHH N \ N NM NI O N-NH N j O
Np- NH N~ NHVQ))_,G,BM”--NH NH /--NH /-NH /-NH 1- 107 | - 108ctudffuibzsd0 N O
HN pp HN / NNGCN_Np--NHNp-NHNp F-NHN- NH HN HN ) - NH

/-NH ~NO ° >O/--NHI-11111;,2 -113 1-114 P ON/ N/ / N-NH N O NH N
OOH NH N O ~N -NH )-NH ) - NH7T3-NH / - NH/ NH /-NH 14115 1-116 1-117
1-118 O N O 4N I\ I @ ¥ N >--NH)--NH

)-NH ~--NH /-NH P -NH /- § 2005/ 012292
PCT/ US2004/ 002541

L
Lﬂ g I\'_ﬁn N P
Y SR &
L " B
J: j N
Nes N T N RS
Ynn r}l\) HN\ NH N\) HN)\f—NH IJ\;[
™ =0 =0
=0 3
N s 2 /
I-151 I-152 1-153 I-154

- 101 -



qog ONHVHNON 14 O\N | NI \I NN-NHND O-NHNN Ni ONH NH N.
ONHF 1-123 1-124 1-125 1-126 \~0 ~0 HNHM \ | N" N M HSON I N /
0 NH O O NH <uMEb N, ~ O NH N NH NH O )-NH /- - NH ~ Mep/os Mooy FO | - 127
1281 106 vq Gl - P N 1\l \l p NI~k A NNT iU AR O NNH N

N ONH N ONHN/. pNHNN/ ~NH~NHO-NH\\J-NH FOFO~OHI-131
1-132 1-133 1-13¢1 N O N ON Ogil HN \ I \d | .off NM3l NONH O NHN
O NNHF N O ~NH @~-NH )--NH )i/NH ~-NH /L):QQH/-NH/-O /-Q\|1-135 1-136
1-137 1-138 -100q_.n Os N N

i,

I-166

I-170

-102 -



WO 2005/ 012292 PCT/ US2004/002541 1 1\ \ NNONONOIN IV NV T VT
[/ 0 ~NHNO NHp N-NH N p~NNH N )-NH)-NH-NH/-p/ p/-NH Fo 1-139 I-140
I-141 1-142 %2635/0122423 ~/ NONHN NNNN (o NI N) CP@TMSZOMM%::E’ NH
~N~-NH N~OO NO/-NHr /-0 / 1-143 1-144 |1-145 1-146 ~ NH OONNO
NNN p N NHN hanm OONNHNNOI’T’/ NNH N~ \\-NH p \\ -NH~-NHONH/ | ~NH
|-147 1-148 1-149 |-150 o~ (- cI'NO-“'O/‘T-’O NONI 7 "NJ~N\VN / INS

N~-NHNDN~NHNHNI‘dHNJ/H HNJ HO*N O/>o-o’\l|-||151l-152
1-153 1-154 N

N iy .
® >
o I ~
)—-NH )—NH \ PN N A P
HN>=0
/—0
I-171 1-172 1-173 1-174
o o
)=o
[—0 /—O
I-175 I-176
Ny Ny
| | P
p e N %
oN\NHl\;/ ‘QN}—-NHI‘!/
Yt wH
/—-O /— H
C 1-179 1-180

-103 -



_ 101 1 WD 2005/ 012292 PCTI US2004/ 002541 N O~ OO N ON O NN O N-NH N O
~NH O N-NH O N-NH M. ~-NH ~NH -NH YfJH /-O/-NH d "-O 1-155 1-156 1-157
1-158 N ON QiN-NNdy M J N) N3}-~H),-NH AN N:) ~N N NFU N
N-NH N N H Ogv%%gggﬂz%__” S 0 1N NN o ke 1 TeRoshRmN NN
ONNFF NNHN \ N'-NH/ N—--NHNN-NHN HNHNN y HN HN "0-KO rN N--
kb /-NH /-0 1-163 1-164 1-165 1-166 0 | Q¥~\ | N N HNCV LT N
"N NO-~N NN BN N/ 0 }-NHN 0 ~ NN - NH ); ~-NH -NH FO
/-NH 1- 167 1- 168 4 169 1-170

-NH NJ_\ N
K Hrsg: HN HN
Q Q 0 >=o
/—-NH /—0 /—NH /—--NH
1-183 I-184 I-185 I-186
A/N Q\/\O Q\/\O
| | (U
C e
SN N o o M N o S I\lI)
H S—-nii N NH
/_0 /—NH /—0 /-- H
1-187 I-188 1-189 I-190
Ao
\N\/\o” N\)\
P {3 P )
% Y
bNH N e ) P RN ) l
0 s \j o}__N%i—NH NN O}—N%r No” Q 2 NH N\)
/—0 /—0 /-0 /—o
S 1-191 1-192 1-193 1-194
o |
N\/I ]\E\) N\/\O/ l!J\/\O/
N N7 N7 N7
' =7 I 7 I & ] v
N N
N YV S N ] N S
) | \ | o MNH N !
Q N%-{—-NH N o}\_N{I—NH Ne# s P Q Ve NH N\)
/—o /—NH /—0 /-NH
I-195 I-196 1-197 I-193

- 104 -



WD 2005/ 012292 PCT/ US2004/ 002541 O 0 O N~ O, -) O YIN~-NN NOON
KNNI'11 NH N-NH N O NH N YNH HN ., HN ~NH ~ 1-171 1-172 1-173 1-174 PNH No

ON. -N/--\ NeoSpoRiizBs 0- N p | VN IV V =N/ N Mersdibbbsas N NH NON
~NH NvN ~-NH N "HN AN >==0 /) - o/ NHrOO1-175 1-176 1-177 1-178 o N | N
HNN'N | 2~ g{-NH N/ NH'ON~NH O N~~ H N NH NH NH N
1-179 1-180 1-184 3-182 -10 2005/ 012 2 PCT/ US2004/002541 1o NN o NJ
4HW N N)-NH N-N-"NyNH NN N AE\FDL/ H HN HN 0)-0>=p /-}NH/~O/~NH /-NH
1-183 1-185 1-186 -p 1-184 o o

L A Wy

I/ l/ P .




IN~N, NKN NNHNOO~NHNONNHN- HN~NH)-NHNH "O~p/-NHr-OH
1-187 1-188 1-189 1-190 10 N' N NN\ rN-1\ pYN~NHNO ~-NH NH NvN NJ
ONNH N,/ 0~ N&N%o&}olzz&zgl 1-192 1-193 1-194 d? | | peNusdookédia N N NI
NN NNN- O NO |, ~NH N O N)-NH NJ )-NHNHrNH)-NH/O// NH -~
[--NH 1-195 1-196 1-19£-1-198 -104 WO 2005/ 012292 PCT/ US20041002541 U Ip
|0 ~p "O NAN NN N N ") /INH N O N~-NH O NNH N Op I/[-O/ [--NJH_ 1-199

1-200 1-201 1-202 N j N NN IN 10 IO kNHNI OC]\I"NlilN O~-N~NH NO~ O
Ip~~NH N /-NH /-p )-fH 1-203 1-204 1-205 1-206
NS N :\i NSy
: = N» l P
N N N
N | NQ{ [ ! )
NH N Y-NH N bnH N L
O}‘—N%. \; :}—NZI— \; 0}—NH \) 0}—@4‘ o
/—0 /- H /—NH /—NH
I-215 I-216 217 1-218

- 106 -



NHHN Nz NINNANN' \ / FA\ V1 -\ \\~N N-1/ N p~N~NHN/ O NHi 0 H
NJ O-NHNJ NH /-NH NH rp 1-207 1-208 1-209 1-210 lol p NJ O ( N (XN
J NI NN N N9 NI O-NH NI p~-- NH NH N /\ pYN\NH}, B d}% NH /-0
/~NH FO 1- 211 02019917513 1-214 - 105 WO 2005/ 012292 PCT, US3saa/D59841 -
NNNo NNNN .NINN ~NHN 0 NYNHN/\ ONNHQ- a5 N) OYN~
J-NH “-NH 1-215 33216 1-217 1- 218r«k9 \o ' Ol ra‘go N . ~% r- %&, NNI N
\ \\\"\,Nl N\)
N” N N
l/ l : 1 : :
N \
Qo N :\lu\j \ NH )—-NH N
rt NH
/—O /—NH /—
1-231 1-232 1.233 1234
(

1-243 1-244 1-245 I-246

- 107 - :



O-N ~NH NJ/ p NNHN O - N NJj ONHNH N " /-NHF 1-219 1-220 |-221 1-222

NJHOO N M NN O1 0 (ON) "NZ ~p ON-—-NHN ONSNH N or N)-NH N p
N-NH N NH ) r /-NH /-NH 1-223 1-224 1-225 O HN-0 O
N J" NN\ Nwazw{u}lﬁw%cy N | NO}-NHNH N- O NH NH N’l\%lTﬁf%?“(?‘”f"ﬁ TNH N -N
O\Vy-N-NH N /--NH /'-NH 1-227 1-228 1-229 1-230 -106 WD 2005/ 012292

PCT/ US2004/ 002544~ NH T NH NSy N= N NN | NNN;LN\ N N N <-NH NH N
~N~-NH N~ pYNH O-N, NH N L _AQ /- NH FO FO 1- £3F 1-232 1-2 1-234 0
(NOrNA rmA JN. L NN~ | Ni%l ONH N8 CEN"AH N~ O ~- "N NH NH

NJ \ )-NH |

2F =
Ne
a NN w o N N .
bl S
/—0 /—O /—O
1247 1-248

'\{ N
2
C .
Q N\ NH h{j o N\ NH TAJ
0}‘“” Yt
/~ /°
1-251 1-252
0 ~
N’J\ [Nj )\N
N_J N
N7 ] N')\N
% Ny
N, Ny,
N N i N o N I
\ NH # ! | T
o N)H—NH N g o>_N]>_l—— N o N?-l—_NH Mo 0>_NH N. A
/—O /-“O /..0 /—0
Q 1-255 1-256 1-257 1-258
0
(LNH |/LNH ™y NJ\/
N N7 N NS

- 108 -



/-NF /-NH1_ 1-235 1-236 1-237 1-238 ( *0 rN rOA NN N NLNOOH 0 N\H
N/\ O N--NHNJ Op N\NH N YNH p-NH )-NH FO rO /-0 1-239 1-240 1-241 1-242
O ~NLO IN GypMgoshidasd) O\AN~- N NJ N/ N ~O\ N>-NH NJ/PCq[d§Md4/%§5Q N)- NH
NJ/ O N NH /--0 HF~NH)-NH/ 1-243 1-244 1-245 1-246 -10

2005/ 012292 PCT/ US2004/ 003541 N~ HN- (LO rN~ OXN ON NI NJ NI N IN.N N O NH

N 0 NH NJ ONNH NJj c‘)»N) NE\KNH/YNH ~--NI?,\T,\Q 12 247 |- 4,& Lk 249
/ N /

[-250 O O NN NNN PH NH N N~-NyN --NH N~ "d NH
"OYNHNH 1-251 1-252 1-253 1 254 N~ ~ "N N N NIN'N O NNH N N)-NH NJ p
NNH N O >-NH NJ N N NS N
=7 L I A | P
o N NH ng\Nj 3 NH nLNj " H I\Nj 3‘— I\N;l
NH N NH
/—C?_NH :}—NH NH g 0)‘—NH "
/— /—O /—O
1-263 1-264 1-265 1-266
o o o)
/L JL N)‘\ /\/ H
N N o)
O oY ST
w C C w
( E
% N Ny LN
eNH N ]
o>—NH 0>_NH g O}‘NH " N\) LW IJ\;
/° /° Vi /0
1-267 J1-268 I-269 1-270
o
de‘%
J\N )\ N D/\
© G O\ll I\/Nl /}"
N NN - NN N;LN
I = L = R,
F
Ny Ny, N N
N ] N i i
Y- Y " ]
o>_N?_f—— N~ O}—NZ[——NH N\;l SV, NH N~ 0>—NH NH N
( /° /° /° /0
I.271 1272 1273 1.274

- 109 -



~O~-NH -NH )-NH ~-"NH Fo /-0 1-255 1-256 1-257 1-258 fo (L NH (INH "N NH
N NNl N\~/1" p ~-NHN ONNHNONHN ON-NHN NH~-NHYH)-NH/-0
[-01-0 | -259%b28B8012ke2261 | - 262 -108 WO 2005/ 012292 PCTlpdSrRAMMMBZR41 ~ O
N'X ( "OrN~~ rNJNxoj, LLLv..1// IN,) NCNC O-NH NH NJ _NH NH NJj NH NH
N~ O-N -NH N~/ 1-263 1-264 |1-265 1-26611 /OH JIJN~r NOy r AO!Ll" CNl ~/--11

e
N\ NFI~I~1np \H)\-NHNNHNHO~NHNHI\L]0)\-NHI\L]/rﬁ; /-0 1-267
1-268 1-269 1-270 HO'-) O O NNNDO9 NNN F NH NJ O~ NH
NJ/ O-N)-NH N ON~N f) e/-00r *01-271 1 | -273 1-374 -109
NN i\{\

-110-



WD 2005/ 012292 - - PCT/ US2004/ 002541 NJ yp NNH O 00 of O N )IIN 4N, ~ NN~-N
/[ ~0~ -NH N) O-N NH ~HOF D~N --NH NDY /O /-0 1-0r0O 1-275 1-276 1-277 1-278

INN NjF | ' BabsoH2N' N~NNN OF \' N ?2NH/ NNppNHU§§094/d-d2QIONH ~NH
NH ~--NH ) NH [-279 1-280 1-281 1-282 f(NOOO ~N-rN) A N~ Or NILIi N

\' NF KNH N O~ --NH N YNH NH NO~ -NH N p~ O /- NHFO/ H 1-283 1-284
1-285 1-286 -110 2005/ 012292 PCT/ US2004/ 002541 ON " (L _MWd "NH "NH Nf 1~N N
N1 I1"N NI p~-NHNONHNO NHNO-NHNlNH NHNHNH - - NH

[-NH /[-0OY r Hl 12881289 NH2900\|NHN NNHOJO N~N/’ElNNNNv r F
| FF
F
Ry
0 NH =

NH )—-NH P )——-NH N )——NH N
/—N /—NH
I-287 I-288 1289 1-290
0 N =
SR
NH NH NH
N NN
P |
e
L .
N N
o pNH N Q
NH
. /——0 -—NH
1-293 I-204
N
N =
o) )—NH l\ll\g
i
/"—0
(-\‘ and ¥-295.,

21. A composition comprising a compound according to claim 1, and a

pharmaceutically acceptable carrier, adjuvant, or vehicle.

22. The composition according to claim 21, additionally comprising an additional
therapeutic agent selected from an antibiotic, an anti-inflammatory agent, a matrix
metalloprotease inhibitor, a lipoxygenase inhibitor, a cytokine antagonist, an

immunosuppressant, an anti-cancer agent, an anti-viral agent, a cytokine, a growth factor,
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conpound accor di ngPEGorpeynghageording toglaimtlhod of i nhibiting Topol V activity in
a biological sanple or in a patient, conprising the step of contacting said
bi ol ogi cal sanple with: a) a conposition according to claim2l;, or_ b) a
conpound accor di ngZ% ¢ Brtpdefinhipaing AopdVpetvityrin ahrlegical samiseran a patiegt. Topol V
activity in a,hi i + 11 s i nprising the step of
contacti ng saf%%%ﬁ%%éﬁ@%@éﬁmm?ﬁ?ﬁ) R:altaé C %rep“gg?ti on according to claim
21; or b) a conpoiadompesitiaianeprdiog td daim2t; 026, A nmet hod of decreasing
bacterial quanti tyb)ia'}o&pl?lﬂfdia@&irdingfbrﬂ?{i}nsﬂ.ng the step of admnistering to
(&ai d patient:

25. A method of inhibiting gyrase and TopolV activity in a biological sample or
in a patient, comprising the step of contacting said biological sample with:
a) a composition according to claim 21; or

b) a compound according to claim 1.

26. A method of decreasing bacterial quantity in a patient, comprising the step of
administering to said patient:
a) a composition according to claim 21; or

b) a compound according to claim 1.

_ 27. A method of treating, preventing, or lessening the severity of, a bacterial
(_ infection in a patient, comprising the step of administering to said patient:
a) a composition according to claim 21; or

b) a compound according to claim 1.

~ 28. The method according to claim 27, wherein the bacterial infection to be
treated is characterized by the presence of one or more of the folfowing: Streptococcus
prewmnoniae, Streptococcus pyogenes, Entevococcus faecalis, Enterococcus faecium,
Klebsiella pneumoniae, Enterobacter sps. Proteus sps. Pseudomonas aeruginosa, E. coli,
Serratia marcesens, Staphylococcus aureus, Coag. Neg. Staph, Haemophilus influenzae,
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a) a conposition according to claim?21; or b) a conpound according to claim
1. 27. A nethod of treating, preventing, or |lessening the severity of, a
bacterial - R{@ehds@izzézn a patient, conprising the step ofpcqRRbdolGheni NY tO
said patient: a) a conposition according to claim2l; or b) a conpound
according to hod accor er ein the
bacterial inf e%Jc |"6Sna"tthm%é ?%[H@g rf%’m?: I%!igr’act%xrelhge a’%mt’ E?Zdam &Sence of one
or nore of thpnémdohmwImgwn&lcrmqatqunla@ap@heammpa&mﬁm w::aicaenm pyogenes,
Ent er ococcusf i 2}?60%%% faeC| um Kl ebsiella pneunoni ae,

Ent er obact er ?’E’S’""” POt Bas Sps PPl Gomonas aer ugi nosa, E. coil, Serratia
mar cesens, Staphyl ococcus aureus, Coag. Neg. Staph, Haenophilus influenzae,

-112- 1 WO 2005/01 S2004/ 002541 _ Baci | I ant hr.ac opl asma
pneunoni ae, Mor axeﬁgﬁf eél{‘qgaﬁc?@é‘ Elgﬂé 8 Whespin erﬁ?ﬁfeﬁ%l mjlﬁgﬁ’lnél\%ﬁ
pneunophi | a, &%ﬁ@chiﬂsél%ﬂﬂ&neﬁb@i&ﬂcﬁfhdfﬁefdﬂbﬁﬂtgaﬁhﬂﬁwffhctﬁﬂi&mbﬁld osi s or

Hel coi bacter pylori. .29. The method according to claim 28, wherein the
bacterial i nf &CPREAYIHesion pieEmpria prestatitis, r 5005 HiSBR BT HomgR B3t ¢ he

fol lowing: a ybdddhal iftfEckich, d MGRTHAR inféttioh &% h HfcRbY of RHME hé@RpeROEUNN a,
prostatitis, a skin or soft tissue infection, an intra- abdom nal infection,
a bl ood strearﬁ’?‘i’er‘i‘fsectl on, or an infection of febrile neutropenic patients.
30. The nethod according to claim?29, further conprising the step of

adm ni stering to said patient an additional therapeutic agent either as part
of a nultiple dos¥yellrorshadrgerrios togitim Paluthernopwpipias Biesieg of separate
dosage form  3dminldifinges HRthAEHAAnREota@ihelapuliic 28ent bitlel BESarCH 4}&;&1@9 the
tep of admnistering to said patient an agent That Increases t

é uscepti bi | i t yossee framitegefher with s5d aerapaynd er @rﬂtsmr@@ fesage form3

31. The method according to claim 28, further comprising the step of
administering to said patient an agent that increases the susceptibility of bacterial

organisms to antibiotics.
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