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ri bosome. By taking advantage of these ribosome bi nd| ng sites, the

antim crobial conpounds of the present invention can provide better
activity, especially against resistant ktrains of bacteria, than current
anti biotic conmpounds. The present invention utilizes a structure based drug
desi gn approach for discovering 30 and devel opi ng new antim crobi al agents.
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WD 2011/ 047323PCT/ US2010/ 052928 Franceschi, F. and Duffy, E. M,
"Structure-based drug design neets the ribosone", Biochem cal Pharnmacol ogy,
vol . 71, wp.20i0k@323025 (2006). The present inverCirars22teiesmior e
fills an inportant ongoing need for providing new antim crobial agents,
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met hods ng an usi ng t corrpoun are use or treating,
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and H  bgipboadhdsaeReehet dithenig@®ceasbon atom X - - - Y represents a single
bond or a double bond such that when XY is a single 5 bond, X is selected

from0, NR2, Andpispaohite dgrelomng scwapamiciplbialgestpopnds is to dssignsmadelaight. &rbond,
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aIk |, R4_is selected fromH and CL 8 alkyl, Rda is selected fromH
and c1 8811511 RyRNptrinslagion an%prozelnéwté?%tt@@wrw@%ay gnimigphiat eféectr @m H J

and - G HE Sy IR hnlt S o e P A 1 B B ag Ry
sel ect ectofbumimottheerﬂgamum consisting of: 20(a) a single bond, (b) (Cl_8
al kyl)- , al ken d wher 0-4 carbon
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- S(0) pNR6- , R%%‘ p-, and -NR6S(0) pNR6-, 25ii) an (t%) (d) |m'red|ately

above opiy @n@tall gt the rlsbubsm toudesignuictelowes afrantiprcos @rmmlg s landng specific
chemical structures, ribosome binding characteristics, and antimicrobial activity. This
structure based drug discovery approach is described in the following publication:
20  Franceschi, F. and Duffy, E.M., “Structure-based drug design meets the ribosome”,
Biochemical Pharmacology, vol. 71, pp. 1016—-1025 (2006).

Based on this structure based drug design approach, the present invention describes
new chemical classes of antimicrobial compounds useful for treating bacterial infections in
humans and animals. Without being limited by theories, these compounds are believed to

25  inhibit bacterial ribosome function by binding to the ribosome. By taking advantage of these
ribosome binding sites, the antimicrobial compounds of the present invention can provide
better activity, especially against resistant strains of bacteria, than current antibiotic
compounds.

The present invention utilizes a structure based drug design approach for discovering

30  and developing new antimicrobial agents. This approach starts with the high resolution X—
ray crystal of the ribosome to design new classes of antimicrobial compounds having specific
chemical structures, ribosome binding characteristics, and desired antimicrobial activity.

This structure based drug discovery approach is described in the following publication:



iii) any of (b)-(d) inmmediately above optionally is substituted wth -(C1_8
al kyl)-R5 groups; (e) -0-, (f) -NR6-, (g) -S(0)p-, (h) -C(0)-, (i) -C(0)0-,
(j) -0C(0OWe,20k0473230 OC(0)0-, (1) -C(0)NR6-, (rr) - NR6 COPCT(UsR010MNROES 0) NRG- ,
(0) -C(=NR6)-, (p) - C(=NR6)0- (q) -OC( NR6) (r) C( NRG)NRG (s)

- NR6C( =NR6) -C&;?éé ). ,,C(O)S- (x)
-SC(0) - Fre%escfeff -yl 35M \Fwsvmmb@ﬁwimmmqt@r@ameme(,_& 0-, (aa)
- NR6( ONRG), NS o BRna OEE OV Lo §6)s 1PV CFEFE) L. (dd) a1 3~ 14
menber saturated, unsatur , aronmat i ¢ heterocycle containing one or
nor e het er oat Bhxsprsehenivedidnrtbencfdre figs en pnpoteni stdonge ofedrfot progeing ey gen,

and sul fur, a 3-14 r .saturate unsat rat ed,. or aromati.c

car bocycar mlé‘ﬁg aktgef’ﬂjs prt@a@%ﬁy for an%ﬁ‘é?reglﬁl Resass ?V“%ﬁ’e%‘}twt% g PTSrsyteny
substsi t 2hichaORRalYredRERs. RS groups; B, E and H are independently
sel ecte fromthe group consi sting of: (a) a single bond, 10(b) a 3-14
menber saturated, unsaturated, or aromatic heterocycle containing one or

nore het fr group consi sting of nitrogen, oxygen,
and sul fﬁﬁﬁ%gﬁﬁgj f@kﬁ'@ﬁ%}é&ﬁg rated, unsaturated, or aromatic
carbocycl e, whes@bent i@;)veﬁton(@tatds eﬁahl(gﬂ)attlb ﬁeMSahtlhﬁ@rs@tam oRAAEs aid taor e

R5 groups; (d) -(Cl_8 alkyl)- 8 al kenyl 8 al kynyl) -
wher ei n mehydpaimeans s @stn@gr%lemn 9@ esIRandy ary umfn%fﬁréne@mgg ABovRling

Opt | @nal Jé‘?df &ucu?gothggﬁﬁ P %_tg?f fﬁ%@é@ﬁ%ﬂlﬁﬁnﬁ gx?d(%xh gﬁ%‘é %@g@%ﬁf&tﬂﬁ nd

- NRGS( O)aﬂ@ﬁﬁomdbr pheimyicaiticdIth) adcEptablowslel, adtedsyN-adxids, ﬁﬁitpromagt, yf these
substituted with one or nore R5 groups, and 20iii) any of (d)-(f)
i mredi at@MPo¥BGYe optionally is substituted with -(Cl-8 al kyl)-R5 groups;

and : I ted fromthe grou
consr(gzrng of : é%?senpﬁw tl(gl oth %&md&g??%iﬁgﬂh%S%&&%f) I, (9) CF% (E)
“CN, (i) -N3 (j) -NC2, (k) - NR6(CR6R6)t RS, DH-EoRE (m _S(0) p( CR6R6) t RS,
(n) -C(0) (CR6R6)tR8, (0) - OC(O)(CRGRE)IHB/ p) -SC(0) (CR6R6) tR3, (q)
-C(0)0(CR6R6)tR8, (r) - NR6C(0)(CR6R6)|tR8, “($) -C(0)NR6(CR6R6)tR8, (t)

- C( =NR6) ( CR6R6) t R8, (u) -Qx—:mﬁmé\)-(-cmr%)trzs, (V)

- C( =NNR6C( 0) R6) (CR6R6) t R8, (W) - 30C(NORB\( CR6R6)t R8, (X)

-NR6C(0) O(CR6R6) t R8, (y) -0C(0)NR6(CR6R6)tR8, (z) - NR6C(0) NR6( CR6R6)t R8,
(aa) - NR6S(0)p(CR6R6)tR8, (bb) -S(0)pNR6(CRERETtHRE—{cc)
-NR68(0)pNR6(C‘RC"6)tR8 (dd) -NR6R8, (ee) -NR6(CR6R6)R8, (ff) -OH, (gg) -

NRBRS,  (HhralHB i sJlbdidd 2R 0) R8, (kk) - NR6C(NR6) NR6R8, (11) a
Cl WD 2011/ 047323PCT/ USZOlO/ 2928 8 al kyl group, (mr) a cz _8 al kenyl

group, (nn) a 8al QX oup, (o0) a 3-14 e ur unsat ur at ed,
or aromatic h cl e ¢ppnt@i ni ng one or nor oat Iected from
t he group consistijng of njitrogen, oxygen, and sulfur pp) a 3-14 nmenber

sat urat ed, unsat urlat ed, % aromati c carbocycle, (qq)
5( CR6R6) t NR6( ,/(h\) CR6R6)tR8][C:

(CR6R6) t N ( )t R8] CR6R6¥t l.. (tt) -(CR6 tNRG(gg;(CR%RS (uu) -
hal oal kyl, (vv) C(O)(CR6)[(CR6R6)tRIR8, (ww) (CR6R6)tC(0)NR8R8 (xx) -
(CR6R6) t C(0) O( ( - NR6C( 0) CR8R8RS, ) t R8] C(0) RS,
and (aaa) -S(O0yp erein (11) throug is dyti‘onal ly
substituted with re R7 groups; R5 is sellected from(a) hydr ogen,

(b) F, (c) 4, Té% CF3, (9) - CN, (i) (]
-NR6R6, (k) - NR6R6, /\fﬂ\ 8 al kenyl ,
(o) - C1-8 al lLkyl') - (3 14 nber s&@turate ungdt ur at ed,

t he group const trogen, oxygen, and sulfur), (q) -(Cl_8
al kyl)-(3-14 nm€nb
-hal oal kyl, (s) -

or aromatic het eEocy l,e 15cont ai ni ng one or nore het eroatom; sel ected from

satufated, unsaturated, or aromatic carbocycle), (r)
R6, (tﬂ - 3- 14 nenber saturated, unsaturated, or aromatic
het erocycl e cont |ng;gh’ or e heteroatons selected fromthe group
consi sting of \Wrtrog and sul fur, and (u) -3-14 nenber saturated,
unsat urated, or aronatrc carbocyole 20alternatively, two R5 groups are
t aken t r ereLn t hrough (r) and (t
throughqgﬁ%gﬁéf%§n§%%g¥$§®25%§%¥?%§%déentﬁkoﬁén%r nDregRB( EB i's ge?ected
from (a) hydrogen, (b) -Cl1 8 alkyl or alternatively two R6 groups are taken
together to forma carbocycle, (c) -haloal kyl, (d) -3-14 nenber saturated,
unsat urated, or 25aromatic heterocycl e containing one or nore heteroatons
sel ected fromthe group consisting of mitrogen, oxygen, and sul fur, and (e)
-3-14 nenber saturated, unsaturated, or aromatic carbocycle;



wherein (b) through (e) is optionally substituted with one or nore R8; 30R7
is selected from (a) hydrogen, (b) F, (c) d, (d) Br, (e) I, (f) -CF3, (9)
-CN, (h) wbi20(ivg47323NC2, (j) -NR6R6, (k) -0R6, (1) -NR6(EHNRA)SHIR6MS292§ M)
-C1_8 alkyl, (n) -C1_8 alkenyl, (o) - C1_8 alkynyl, (p) -(Cl1_8 alkyl)-(3-14
menmber saturated, unsaturated, or aromatic heter ocycl e.contai ni ng one or

more het Wrig&h OYRs - NelRecoted Aftemaivals V4T éunslcstsddranm thegopmitition 9§ 89—

WO 2011/ C 4 nb
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-NR6R8, dttapheddR3IE fam)e aciRGRBIm; NR6- 8 K (V) CR6R8R8 (W) SR6 (x) -3- 14

menber s tura ed, unsatur d, .o iC he eroc cont ai. ni n one or
more het EPEEFEL EBE]FE’BH?P%%‘?@B boredo% %—~— gehst %lﬁygen
and sul fBHnd M3 selé’b‘téd"ﬁém@'m@?f a§@SHB)ata§&iY Yas|r LHn%tv@ann 0L _Ar 9nRt d6uble

car bocycle, (2z) R6) t C( 0) NR3 aa) - S(0)R3, (bb) “NR6C(0)NR6R65 (cc)
NRGC(O)FRﬁld aniN(amd)YLSCa(caNR&)a\R@RG wherel n (m through (q) and (x) through

(y) are nal | stltuted 4+ selea 4rom(a)
hyeir ogert TCBjeoRY fogy oot g 6'RRErs e fuio PO SENFEERER T )™
NG2, (J)RHINB@E?&edﬁbthQB&CJgJa)k ]NR6( CNR6) NR6R6, (m) -C1_8 al kyl, (n) -Cl_ 8
al kenyl, (o) - Cl 8 al kynyl, @ﬁ -(C1_8 al kyl)-(3-14 menber sat ur at ed,
unsat ur 3R eid scleetcd Fromaiand Kets lotycl e containing one or nore het er oat ons
sel g6t edaf 1 ng of nitrogen, oxygen, and sulfur), (Qq)
(Cll(b8 I%?P %tggﬁhloﬁ% 8@1 rlat ed, unsaturated, or aromatic carbocycle),
(r) -3- ll@“ﬂﬁ@ﬁlbetedﬁahuﬂahedll 8wﬁ1§a,tur ated, or aromatic heterocycle containing
one or npfe 15het eroatons sel ect ed from the group consi sting of nitrogen,
oxygen, Bnd sslgctadriron &) andCnwalknher saturated, unsaturated, or aromatic
carbocy%l{?% (ltc)rzhal oal kyl, (u) C(O)(CR6R6)tR9, (v) - SR, (w)
-0C(0) ( R6.K 97) (X NR60(0)NR6R9 (y)-NR6C(0)R9, (z) -
NR6 ( CNRAl{eNRER6ly, —G-ald)) seiRatCNIaB) NR6R6, (bb) - C(=NR9) NR6R6, (cc) -S(0)R9,
(dd) - (CR6R6)tC(0 20wherein (m through (;s) is optionally substituted with
one or nore R9; RO is selected fromj_ag/ hydrogen, (b) F, (c) d, (d) Br,
(e) |, (f) -CF3, (g) -CN, (h) -N3 (i) A N2, (j) -NR6R10, (k) -OR6, (1)
NRECCNRE) NR6R6, (M) C(O)(CR6R6)tNR6R6H_(Jn) -Cl-8 alkyl, (o) -C1.8
aI kenyl, wﬁé}%lnegéh_ﬁa%h‘ﬁwé/ndaééﬂhent R7 sefecfigber sat ur at ed, unsat urat ed, or
25aromat i ¢ heterocycle containing one or nore heteroatons sel ected fromthe
group consi sting of n|trogen oxygen and sul fur, (r) -3-14 nenber

saturate sa cI e hal oal kyl, (t) -(CR
6R6)toR68 l%u‘? @t@% 1“e(° mlc%( %?l(el‘)SRG (x) -C(0)ORLO, (y)
- S(0) R6, A(B)and (Qilre%lcﬁb&i/dehﬂﬁ S1dded Rk gl%hidrcaﬁﬁﬁm ugsaturated, or aromatic
het er ocyc’l e containing one or nore heteroatons sel ect ed fromthe group

consi0st i ng 306} aﬁllng]er?@ed (boxifgeralkdhd (sut@Carplkepgl), (d)-€C28 alliykyD)- ( 3- 14
menber saturat unsaturated, or aromatic carbocycle), (bb) -0(CR6R6)t OR6,
(cc) -C(= N%)‘Kﬁf‘éﬁg (dd) -ONR6R6, (ee) - NR6C(0 )NR6R6, (ff) -0(CR6R6)t ORG,
(99) -NR6C(0) R6, aind-4 bdibor £t6i0ROMNIARLQd) whesdatBly(aBpvé Mtﬁiﬁgny {sreplagsd (z)
through (aa) is optionally substituted with one or nore ;
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pis O, 1, or 2, andt is O, 1, 2, or 3, or a pharmaceutically acceptable
salt, ester, tautoner, or prodrug thereof 20In addition, the invention
provi des wethode7x28 synt hesi zi ng t he foregoi ng conpound®CTHRSRO10M652928
synthesis, a therapeutically effective amount of one or nore of the
conpounds can_be formul ated wi th a pharnmaceutically acceptaple carrier for

adni ni st rat i dA(40z ERMER SENEnIWRI— (88 —(ReR & Oant i €HOBNRI ((BgBnks (dd)
particularly as i terl I i i gt onpounds
b the. pr esert T nunna At R Aed, & SRR RiBIDATL Itk Bing e oF
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medi cament for treating,. preventing, or reducing.the risk of mcrobial

N ect i ons.  ACBH QNSO HEMES b SHITe(5H: SHEOMBHEAATAERs Mhn be

adm ni st er ed, (ffyofcrRNeypl e, via oral, parenteral, otic, ophthalmc, nasal,
or topical routes, to provide an effective amount of the conpound to the
human orwhereimeld) oFiec)fipppttymiaty selmtitusecherth agpecmercahdgrentrodi ment s of t he

i nvention can be nore fully 30understood by reference to the foll ow ng
detail ed description and clainms. WD 2011/ 047323PCT/ US2010/ 052928 DETAI LED

DESCRI PTGl 266 HIiie ihdNYENEhNsclected fréeth® ERwGRbndistRYl on provides a famly
of conpounds that can be used as antim crobial agents, nore particularly as

ant i bact er i al(axgsipgls bond, The present invention includes
h ti N- QX
D odtuge of -t 2SFEERBY GudBleh by RERLE or hAHRE R0 bR of W, | o

herei n can havercarytvmbms scle@ed £69. thE€pinp Woaksstly df itirqets@iYigen, Avie BIlfaN
cont ai ning an asymetri cal I¥ substituted atom can be isolated in optically
U[I'

active or radéhié-Fomgmben satyrateqinsatiRgn OF HOPREC SFPORSE t 0 prepar e
opticall L : | Wi b t.c forms or by

synt hesi%hﬁg%rgggﬁ@zzgﬁpyé%g iS@gStg%{tgﬁ'??ﬁlg 00?%0?%% gfdgu ‘Many geonetric

i somers &) -dCef blky])-GeN-@oukllenbbnd$), —(and atkyeyl)+,kehec@n al so be present in

t he conpounds descrjbed herein, .and I ch stabl.e jsoners e.
contnp) ated i n-t He gt GeBeR Spis dhmo. (S TR ebGEaeen ey b seatised o
the conpounds of tife, Hﬂ’o%%yeébtledté&/@&h'tﬁ)@gr%ﬁ_cgm&i'hgl@)%doanﬂS(ﬁ}?fl, bgresol ated as

a mxture of isoners or as sep6arate i soneric forms. Al C. |IFaI,6
di astereoneric, rd€@)ec, -ARNRIRonS(@)NRsoMR SO orand -ORS(QENB&t.ure are

15i ded, I .. i hem [ [ 0. |
peci 11cal |y 1 nat caiaaor 4 ERELads kb beEnsh TRTE Euledohl ey v

present invention Iaﬁ‘gioﬁp‘st, gidredi at es made therein are considered to be part
of the present invention. Al tautonmers of shown or described conpounds are
al s@0consi der ed t diihengf {dofd) imacdiaeleshove anidenallyns substitutedrviigh «(Citshe

i nvention also i ncil%jﬂg_%srgéﬁgol ites of the conpounds described herein.
20The present inven n is rntended to include all isotopes of atons
occurring in dnddgpr@RERE)conpounds. |sotopes include those atons having the
same atom c nunber but different nmass nunbers. By way of general exanple
and without limtation, isotopes of hydrogen include tritiumand deuterium
| sot opesc G, oGRY BRNnkARhUdSSekdicMbnTrt brodiGhs RN YA T abLe (e g., F6)
occurs nore than one tinme I'n any constituent or fo% mul a 25for a compound,

i ts 2Zefinitida)bydregah(@de (Hr@nee Brd i hdop€itdeihd —6N, (i) sNd&h i-NOLi Gh—at every

ot her occurrencge. Thus,. for exanple, if roup i s sho 0 be substituted
o th one or  URACRERMG of1} cQR ™ {RBm S0, LT ELR ek dH PURAE R SR dpect o

i nd dent | finiti ' i f bstit t

and or var i ol SRR ARG @l s BN CRiITaR o el R ORARIER) ons “rosul t in
t abl hidw R ORR es) 6 ngr ngf— & BOAchem cal

St ructur e Shonng A Aot 8 e g (SR O Fof e AR

i ndi cat es t hat(=\eR TRONERRE)IY (\onal+NRFea®RC)(CRORO®Earwple, a dotted |ine

drawn next to a soljd single bond jndicates that the bond can be either a
si ngi%e bond oFEANQRVEIRRIHRY (x) WR ZHOID R RS BRETY USQOMDNFS LRI R®, (z) When a

bond to a substjtuent .is shown to crgss a angH§pn cting t atonms, in a
fing, then suth QEHSR(QROE ateae Bonadd o Rady  MBmS B NRIGH BouR when a
substituent is |i i e sk [ dre, a Y-8 cuhi,e u

substi t uent i@dbgﬁ%ggoﬁgﬁ?ﬁgﬁ#%gg”g?&Y%ggégh%%t%gkétﬁa Pvgﬁﬁfgﬁ%ﬁﬁgf'then
such substi t ugRtrCam)beC dsiheray) -NOM)RA ®KFINRUNRGNRME, (11) a C
5Conbi nat i ons of égﬁgtitggﬁgz a%%%ofeggriégpe§ ar’e perniss?ble,’gaf/dnly i f
such conbi nations result in stable conpounds. In cases wherein there
are nitrogen atons in the conpounds of Yhe present invention, these, where
appropriate, can be converted to N-oxides by treatnment with an oxidi zi ng
agent (e.g., MCPBA and/or hydrogen peroxides). Thus, shown and cl ai ned
nitrogen atoms are 10 considered to cover both the shown nitrogen and its

. - . ~ o



30 accommpdates the deacylated tRNA after it has donated its amno acid to
t he grow ng pol ypeptide chain. WD 2011/ 047323PCT/ US2010/ 052928

1. Def i ni twore11/047323 "1 soneri sm' means conpounds that haPeTiuseniosmbs

nmol ecul ar fornul ae but that differ in the nature or the sequence of bonding
of their atons or in the arrangenent of their atons in space, Isoners t hat

differ in the @kyl gﬁ@%@ﬁm)afcmr?ékqnyhgr@#ﬁ, hR) & pacek myégprn@@)a -

5"stereoi soners” one _anot her

are torned »dMaBPEr B Caha SOy B B BuupdridE hah TG ond br RS

non- super i Mpogadb&ofk kElBEtcd FBELSEC afRipicBhiBithg EMaiddc@NByEen, M sEBIE {Ap)RS
opti cal |somers A carbon atom bonded to four nonidentical substituents is

termed a "chiddf reesplessaturatath upgitupisdmsrarometimeprbocyelep@dhd with at | east

one c~5h| ral ce M ﬁzaﬁst; ndqﬂ @@Qﬁ@{fﬁ B] i@ éﬁGR@ qp@%m te chirality

and rmay exi st S an xture of

enant i orer s. @mkm[r(em@q)mmmm a&toa{@nmﬁmﬁ(cmxmz R*qnant i oneri c
forms of opp05|te chiralit teried g "racemc mxture' corrpoundthat

has nore tharhadmék}dhﬁVW)aJrC ﬁ@%r)[(l@&sR TRh &) of R ROGEDINR RiHEKE—N i s t he

oxi ot as i tHOR KoY BRI A YR HePCRes X BRI CRR TR TR, ™

di ast er eoner sy dtgLayed( @, NftFRSt ereoneric mxture”. \Wen one chiral center is
present, &rstreé)emogrhrgé gy be (ﬁ;gr&ct ereclizgtgl1 by t he absol ute configuration
(R di0 S)W emhi) t p)ie opaenalliissbitittted pathfongor atoroR’ gelips;s t o t he
arrangenent in space of the substituents attached to the chiral center. The
substituents attached to the chiral center under consideration are ranked
I, “20Angon  Chem e et BT ake 5 T L e
e HomnsShh S oyl ol ot et et
net a erlentla n . em uc
116).  Cis alkgmstrf@d r (o o dlorhn(3- 1 dvsamberipraiphanstagieds ot arpmatiohRcioRKsle
exi %%E”Cc%nta‘i’mgg Bﬂee ot @b A8mal éte(g ol tfic gx%ﬂﬂ%onﬁél fE AR eﬂ“& kpns are
differentiate e|r namesg%]y ?ﬁe gpreﬁl es clIs an% transé and E,
whi ch i miidcsatfer)xdqap((tlhgeallgylm(ﬁsMamember daheatsd romsatracgoposirbmasc dz&bocfyctd)e

double b in the nolecul e accordjng to the Cahn-Ingol d-Pre rul es.
Fur t her ,(* }ﬂel%ﬂ%&h %% §&a3 oarm wat%a@ b gt eof 4rAmetig {getgrﬁﬁm Igat i on
i ncl ude @htaidhg 8{% &ﬁléfé%&éoétg‘&é §&Ecte(‘f‘ﬁ6ﬁpth@ otoRBBASstird o nfrdéR S

st er eoi soner in he atons of two isoners are arranged fTerentIy in
space. Atndoplfur, IaBd)(IBI‘—§ bhenetriber satigricdt enetmrdtal, ar &@maestcanbotﬂdie rotation

causgd by hindrance of rotat oups abo a central bond. Such
at E?@ %?El}?gyglytwlg $rloyp%§{!?ga?@3§°g§a}ﬁg%% up glF as a result of regent
advances Rer6r(@Iy#hBaERENNNnd @pﬂhﬁs@mﬁ) islo Ptl@@ily@ﬁ@ﬂltﬂ@@ Siidhl e lof nivePRFat e

m xtures of two atropic isonmers in se ect cases
2011/ 047323PCT/ US2010/ 052928 Tautorrers refers to conpounds whose

structurgs. dif r e % i n easy
and rapi 18%1;@%8(%“ un(té?ﬁ}’é%oé&lfgg)be‘tn% El? Qlte %tﬁgfyt%o%o%%agp gétk%é pr esent
i nvent i ogsthyt tbgortieptabed;cas (di-hheakit, (d)aummeteﬁsnbet batbiacd| dhsatdsedor
understood that when conpounds have tautoneric forns, all tautoneric forns
ar e 25nt eHeIBati¢ beteracygle FHAIBINEINEC OF BIoES BtciopmsgleaicH Siom HIS@reUReconsifiing of

t he compgund 0 t a ds of
the proaaaiecBReRarBAGH0 End (M o ARkl Hhfcd, g oL ATRAHE
mtendeobalrbbcbeleencorrpassed wi thin the scope of the present |nvent| on. The
conpounds sal s, and rodru i nventi Qg can exist in several
10 T aut oRRFFE (UFRERL IR lﬁb}ﬂi}h@% 1T 99 B R and < he ket o and
enanm ne formand geonetric isoners and m xtures thereof. Al such
tautoneric forms are included within the scope of the present invention.
Taut¥®merR’ ieselstted§om (a) hydsgar, (B R, 40tAneh iBe, @2t, (NGl (@ -6, (h)ﬁ'NBCﬂ)I—d form
usual | y one taut r predom nat Even ough one taut oner
descr i bR e Bl .%eé?ﬁw&“m%% G fof e S
conmpoun stry t hat ex i st
o bgqur 16 b D e+ BsAmRy Lok Be P T S St e BE RedeiS her
Thi s r eaghtafing 66&1bt Botehekdr6ath@k BEbctod Goatthe prodh c@nshMﬂngﬂ@ﬁtrcigTeﬁmxygen,
acconpani ed by a switch of adjacent conjugated double bonds. In solutions
where tautonerization is possible, a chem cal equilibriumof the tautoners
can be reached. The exact ratio of the @automers depends on several
factors, including 20 tenperature, solvent, and pH The concept of
tautomers that are interconvertabl e by tautorreri zations is called
tautorrerl sm Of the var| ous types of tautorrerl smthat are p055| bI e,

o o o I o o o, o M v o o o Y



forms usually have different X-ray diffraction patterns, infrared spectral,
nelting points, density hardness, crystal shape, optical and electrical
properti esQ20t1alari2zty and sol ubility. Recrystallizati onprsmluseom/osroas e of
crystallization, storage tenperature and other factors may 10 cause one

crystal formto dom nate. pol ynmor phs of the conpounds can be
pr epar ec® Ut staa (G 1zsa%1kﬁd?r(§nldleqne@bw ehased.caniticngr arpmatie é%rh@cycle)

substi t n S 5R%0 6By d S 50N t he
designaﬂg% ato#ﬁﬁ&%ﬁ?@a S%a? ﬁqu %%%ﬁ%?I@ haﬁrggégﬂngQ* is’ placed
with a sElmcmbanmﬁnmndum&nmmﬁMQaimﬁngnoh@pnmydvcdﬁmnﬁmamemmamdes|gnated
atoni s nor nal vaI t 15 exceede and that the supstitu

resul ts T9FT9AEMY ¢ ect%%hﬁafﬁa SrRREANSSE AL i QRER O Rt Svﬁ Ul (y) 3 f‘P then 2

hydr ggenge@BetAirAt® rﬂn@e[t@rafe%?b@é‘r@&at@bﬁ@oc%kébtz? _borde) ceoueed heyein, are
doubl e bonds that are orne en_two a dj acent ring atoms (e.d., C;C

C=N, N=N(QaiR’, §bb)A§Ru§(an)NRaBeJ (ns:) VR G(ENRY, aad B HCENRODER means t he

acetal car her ei n, coside” i

cyol o acupatrintoy RuShdERRHEF poifrolZF Ryt b L Rub R P PESR Bemi® °
branched and strai ght-chain saturated aliphatic hydrocarbon groups having
the specified nunber of carbon atons. For exagEIe ClL 6 alkyl is intended to

i ncl ude K1is sedgstedciomaa) hgBogem b)ds (Qa)l@dy(d)@rfoﬁsr (Dsérie. @ afph €9 Y @ikyl

nbully Qiku??ﬁdﬂ?t%ht%be(ﬂ P RRA R G- GBI e BSRY. ane

n-oct yl E¥ m@ﬁe@ hg kyl %kﬁm{hmgéxssa{ Lends ?atﬁr%téd” dll G H86ahY Hét%%&@”

chai ns ranc con guration ahd one or nor
unsat ur atoadnmag bMemDMt@MMS séladted ﬁurnahe group momsnyu@tai Iniiteogeo) cmygenh ong

h h d |.k
|t n'? e(r:]dglcflrI]]ldéuHH@i éz ?(Lezg q@) 6%5711 4pr Ol%%gyns&ttég(raq%éﬁg}) eéil’ Bhfgm%tlc ga? %ocycfe) AS

used hergj m_1aaldony 'satufa%ed ﬂﬁﬁﬂﬁ‘%dt& ak&ﬁéti&q‘f‘eté}b{ c%&fn?ﬂﬁng bal BSmefe i ther
strai ght 30 or branched configuration and one or ‘nmore tripfe carbon-carbon

bonds$ tHaﬂmoanm@@damedﬁoanyegmmmZonmmﬁﬁﬁﬁzﬂﬁﬁﬁmusagmmﬂm@292@?éﬁaﬁ+b4p0|nt

"t ended e00 e ottt aredli RS, 1) rofiodF SR “cieRRrle

"al kyl", (v) abkenyh oc@@%tckawg}a‘?y(x) NRéC(@Mﬁﬂéd(ygiNR bl)lpj% (#pi eties which
are diradicgals,, e pi nts of attach o.an exanpl e of which

N the. NBSERHNR R {10 nORE U R OB R B JEb b b Mﬁn& s SO s )
d t hat di di |
0L OB, PR CNRIR SEGTRERIE DGR “Hhefo ACHIRARETRY, ' Dot 108 & ' badh

t er monal whdrbi@N ) tiaBugio(sh EseoptieﬁﬂlymdmntafedtmalMc&&mhe R’The al kyl diradicals

are al so knomn as "aIkernyI" radi cal s. The al kenyl diradicals are al so
known as "al kenyl enyl " radicals. The aIkynyI dlradlcals are al so known as

al kynyl I e l-paldeyl /. e to

|nclﬁdg %2%3?%@%%5??% )h €§IH§ &Qﬂ é? %?F(? (ﬁy 9P:ﬁ??ﬂ—

cycl openmg)k q)CNﬁRé(S/@k)O&M@ ky LNH%UN?M@BIWR@ (mDICC((d}{CﬁgR6)®R6R€5(n) @, 3 C7, and
y

C8 cycl oal groups used herein "counterion” is used to nean a
posit|veﬂ&ﬂo@ﬂHé@amﬂmBYWQﬁhéhge@q&pb@@e§ @4aseﬂmrmﬂm@mﬂ;wm@tm@ndmnth an ion

L e R R R R
conpoundsf NeEYcinlTb:tyoRf, SYITHE fr) OB LOMBINBE é&ﬂﬁatbﬂ'c‘dnkiﬂﬁra@é&i' Of rdfhatidr om de,
hydrOX|de acetate, sulfate, and anmmoni um As, ysed herein, "hal 0" or

" hal ogencarb%@lﬁs(si Ohaflq)élh]@rlo(t) f(ﬁlRoRd;Olbr, G- OGRIR)OHR Rs UV 5tGQBA(w) —5B.

used her t n ude.bot h br nched
SR AoV Sy e NT N E I e TR ER R S S S ca_
nurber Oefromaﬁémaer@bm corfaibfilgi dngloe ehont hdterba@imsnlcetel dtodg iR grdud copxistipd e -

w wherein v =1 dand w=11to +1) Exanpl es of hal oal kyl include,
but 34 e qfartrogem ?%eﬁa&ndtsﬂlfﬂq)dé?brféﬂhﬂky )3 éﬂmﬁ@%f&ﬁwatedpéw Ftﬁéyr%et hyl ,

and pent » @k t @ group
as deflﬁggggﬁégg5€¥%ﬁ)%ﬁéf g?gB Sﬁ%er(4$§§)#% qﬁ?%é§N§?§ég d through
an oxygeNRiEOIYRRTL B @((Rlb@&f)tORé (lgg) NREY R, iand Kme(m6R6<;NR6Rf§) c4, Cs,
and C6 al koxy. ro ps IS |ntende i.ncl ude

c5, 06, Crhergindn g@%ﬁ)@ﬂ&?&fﬁ@ugﬂ% iogpl saqﬂ%éwtqdn‘a%%e R not
limted to, nethoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, s-butoxy,

t - but oxy, n-pentoxy, s- 30 pentoxy, n-heptoxy, and n-octoxy. As used
herein, "alkylthio" refers to an al kyl Group as defined above with the

i ndi cated nunber of carbon atonms attached through a sul fur bridge. Cl1_6
alkylthio, is WD 2011/047323PCT/ US2010/ 052928 intended to include Cl1, C2,
C3, ¢4, C5, and C6 alkylthio groups. C _6 alkylthio, is intended to include



10f l vorenyl, phenyl, naphthyl, indanyl, adamantyl, and tetrahydronaphthyl.
As shown above, bridged rings are also included in the definition of

car bocyclwo(2e11gn4732B2. 2. 2] bi cycl ooct ane). A bridged ri ngPOoTaAlse&0xwbm®Rs one or
nore carbon atons |ink two non-adjacent carbon atonms. Preferred bridges are
one or two carbon atons. It is noted that a bridge al ways converts a
nonocyclic ring into a tricyclic ring. When a ring is bridged the

substi t ugn t f or i e n

Fused (gggg§“%§ﬁﬁl QP(glgahg?&qﬁg %zaphaLﬁf(Qﬁ sgfrggf?ﬁg g?

i ncl udedNo,, (j) -NRER UgkBdORE ( ? qu(UNRﬁmRﬁRG r(ett)ercqoy@téw)maﬁé (ﬂ;m@sgs

ot herw se stated a stable 7, 8, or 12-nenbered

nonocycldkw,@ﬂeﬁt&m&eoylQﬁkéydhﬂqmy]ﬂ@—ﬁhﬂéhmmﬁmsaﬁmmaﬂedmaumaadumated
ncl_udi n al | nsat r and con ts of

b SRR byt SO Gdipetont OF Brore BeF DhionRise RERT Honf s RSRRAGES oy

1-4 Of lofi@bgch; @xﬁ%ﬁ%n@%hﬁ‘ﬁisé)'—Bdﬁpﬁeﬁitﬁ&tdaﬂlr%di Qﬁt%@cdraftédoﬂ? z!i}bh{aﬁgen

oxygen, and sulfu inclu

r an icycli r tricyclic oup in mhrch
e taebasbgv iy It GBI, s CRER IR o ST SRS

opt  onal 19 6Lk uJeatorReTe) 1@y i oy s a%rrre‘# WS e o

ni t r ogenaramefit h&erddydie botdgdinl §rt>n& e nfdr@ﬂetbtba!o&ls%blebt%ﬂ fi¥nOthe Iglrbupctﬁmemdmglg on
whet her or not it is attached to a double bond in the ring (i.e

hydridgerP |I§tr?ﬁe§s@ﬁtgen,fanﬁééﬁw (@) THhiinabiyh- ﬁﬂi“ﬂqm%ﬁ@HWdeﬂn&aﬁeatﬁd’thogen
atom . TA%S %Eé?%@d’%@ C{Ht))cad RSHORE, '(&!gt %g QR r?“{]fﬁbiﬁe} %ﬁﬁ%ﬂﬁ% )i N or NR

wherein stltuent het er oc icring
can be atﬂR%@(@waﬁ (5 — @@mﬁaﬁptogrqgg) aﬁR%@ry))hétaadomemm ROARSBR at om t hat
results in a stable structure. The heterocyclic 30 rings described herein
can be substituted on carbon or on a nitrogen atomif the resulting
conpound i s Sééﬁtt%eu AvHidif GRIRA U‘Etp%rh@Iﬁr??sYa‘B's&lt?ég %tgr&tpltbm P&r the
guat er ni zed. |dged rings are also included in the définition of

het elﬁocygrbqr) —B-Ihilirciyestntsi hygmgﬁn),r ibst bdiknDolel end norB-Atusmet fimudtanca@slyd, N,
or S) jgg t w0 non-adj acent carbon or nitrogen atons. Preferred WO
2011/ 04799FBCT/ US2010/ 052928 bri dges include, but are not limted to, one
carbon ai R, 12, @adbon atons, one nitrogen atom two nitrogen atons, and a
carbon-nitrogen group. Wien a ring is bridged, the substituents recited for
the rindig8lnl.a} eb3.be present on the bridge. Spiro and fused rings are also

|ncluded 5 he ter er " or "heteroaryl™
is inten edﬁ@o d@gngﬁ Q%r&ﬂ%yﬂ% ﬁ%?%dg’ ,’@HQS%T??%¥&¥S-nenbered

mon@gycl i ¢ orinkidditioh] the aveRrBdn profvideg maktiodh oﬁ@ﬁﬁtteetzsngorhe c@aefsing adrapsunded one
or nore heteroatons or 1-2 or 1-3 or 1-4 or 1-5 or 1-6

het er oatEﬂH@wmm%@ﬁtreﬁgtegﬂp%re@ SHeei Ut e@err: orgnarg &f thegompoyndsgan | n

t he cas I | , rings
needs. ¢ o berayEkENifh FELERALYFIMS, FLBIRL Coltol R RN RG 0h piinbpe

(e.qg., amimal foneye asBhemsaclmnabagengpatculalwas dmeﬁmtSIea:l agentbr Idgetdinas def i ned

above for heterocy | es en atom.can be stituted or .
noubst | RGPS Ahe R b PR A A o OFe SoH AT e BT HGaHe Oss

def imed)redddify fh'etrfsﬁ Q¢ Huétﬂgtaﬁ iﬁlfédﬁbn@&t t%f %trﬁﬂﬁlfé:@tﬂe QPh inRRARaen bR aXhlized
(i.e., NN>0 and S(0)p, wherein p = 2). In certain conpounds, the tota
nunber afre@®néing, @ ra«t@m thr:r rishef mrcwdutalr mfdcretn@r o‘tc;totdangls, thotorpomds of Hen 1.
Exanpl es. of h teroc but .are no in

eaabl oy cOBLAaNBT S dRu TR or eSiheiRvrte SRL o s e ip PGl s tngs

benzot higpiealavpies, tb 9@@&&@&1’&&% amBeRDPXRZNYound &Nheha#@h ioRYhimal.
benzt hi azol yl benztrrazolyl benztetrazol yl, benzrsoxazoly ,

benzi sot hi azolye foregeins anddaihasiappagts andembodinestss 9t t he EvepiintaeinsbEonge folly
Car%zml%/ttdlbrsflo% ;ﬁf %%%E}’A fhfﬁgtgwhgi’agﬁg @és‘a andcé‘{l genyl, cinnolinyl,

cyclohep ydr ogui no oxrn

2H, 6H 1, 5, 2-di t hi azi nyl, di hydrofuro[ 2, 3- b]tetrahydrofuran, furanyl,
furazanyl, imdazolidinyl, imdazolidinylimne, imdazolinyl, imdazolyl,
i m dazol onyl, 1Hindazolyl, indolenyl, indolinyl, indolizinyl, indolyl,
3Hi ndol yl, isatinoyl, isobenzofuranyl, isochromanyl, isoindazolyl,

i soi ndol i nyl, isoindolyl, 25isoquinolinyl, isothiazolyl, isoxazolyl,

met hyl enedi oxyphenyl, nethyl benztriazoly, nethylfuranyl, methylim dazolyl,
met hyl t hi azol yl , norpholinyl, naphthyridinyl, octahydrorsoqurnolrnyl

oxadi azol yl, 1,2, 3-oxadi azolyl, 1,2, 4- d&adrazolyl 1, 2, 5- oxadi azol ylI

1, 3, 4- oxadi azol yl , oxazolidinyl, oxazolldlnonyl oxazonI, oxindonI,
phenant hri di nyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxat hi nyl , phenoxazi nyl, phthal azinyl, 30pi perazinyl, piperazinonyl,



pol ygal acturoni c, propionic, salicylic, stearic, subacetic, succinic,
sulfamc, sulfanilic, sulfuric, tannic, tartaric, and tol uene sulfonic.

The phar msoeutiv@ad2By accept abl e salts of the present i neemtisenoonsay2de

synt hesi zed from the parent conpound that contains a basic or acidic noiety
by conventional chem cal 30 nethods. CGenerally, such salts can be prepared

by reactPRIARED PESCRIPTION QHSEHEINYENTIONese conpounds with a

stoi chionetri AR : ' i or in an
organic solvéﬁ%, o#ﬁ%ﬁggm%?§¥§€@5% E%ﬂégyagﬁﬁggﬁgﬁg?ﬁgﬁ%ﬁgﬁ%ggueous medi a
| i ke et hertimiedohial agomes, atoes patibdmdy as arspctopargbntsor acetonitrile are
preferred. Lists of suitable salts are fo

und in

2011/ 047323PX qg?%?fb?“ﬁ%@%“ﬂéﬂ?%?Hﬂa@uﬁ?i]ryr?ﬁﬁﬁl\g‘l%%%ﬁ“ssf‘éfeé%é@E?mifét h ed.,
Mack sPUblLSRidRgafdpBaRY:s oF@S 8Mpoiifs ddRAibel herbfitS (1990) . Since
prodrugs are known to enhance nunerous desirable qualities of
phar maceut i cal'ls ommpundsddsobiddi eygin bimbaraiasabinctriogentean U @opaimidagf thet c. )
t he conpounds. of the esent inventi.on 5can.be delivered. in prodrug,form
Thus, ¢ RECHTURISA RRITER = eymipergaly YELebdaTn s byso BrdiRaritiiyent 1 y
cl ai med £@PerHRAdSMicBENOAS ik cldRAdWEN thE alt REBwI8 FRepaRto iR AP Sdtive Btiens,
containing the sane. "Prodrugs" are intended to include any covalently
bonded cwiehpebyresplation ef mgewicdarmaz el Riesypicertrom opficetly eptévoptarsest i nventi on
in Viwvo u r P 1P of | j j ect s Rrodrugs
the’%}e§§%§H?§vg@?&éﬁgéggwﬁéggggég&géﬁﬁSqﬁ%gpﬁ§|ng ﬂ%@??%ﬁ%%&%f%ﬁb§
present prosehhih the omapmchds destdidbd Beraimy andhélt suchstabdisdrhe@tatcosvhtentidated @aved,
either in routine mani pulation or in vivo, to the parent conpound. Prodrugs

h

i ncl ude 'EHRFSLNARY BHORhEISHINESERY SPIMRHE ISOMCHHRIIBT FOBPHPEF BXIIC PEFRNO, or
sul T hydriglofiiod 4P ARHORARE &R bBRGIALPI: hAr MRk RIGFME iQnd2e
present Invention I1s adm ni stere to a mammual i an su ] ect, t cleaves to
form a ffoess.hixtrcbiyl diaftememant nacenoic, fmdegeositrichyaingtic fprmsipf a stesppectioel y.

15 l.es of, prodrugs.J nclude, but are not limted.to,, acetate, .formate,
and BonzoEnach B ResIIReias St aimRey of e e brecs b Gisase At he
conpoundsyro@dssdshBePlBi8tre tOMBAINIBS the presentiBvaiR aR€iRbiheditdARhR wORROUNd"

and "stable structure” are neant to indicate a conpound that is
suf fi ci eane kgnsidsinersto begagiiof Vhopresendinaeitom. tAll tautpsedrs bf shogmew descripgdi ty from

a reaction mxture, and for tion into an efficacious therapgutic agent.
S0ne. s HEIEEAE 58 Wy ket ot B B, H A RN e or
ani mal  (infertioa aGastclodesafctabylit@l of thdEsnfotpis &dsedbal Weagial ) subj ect t hat
woul d be subjected to a surgical or invasive medical procedure. Such
patiZnt or subheRresedivantn is drspdedrte indulemdl ipatoprsed atoms assuEEHB Y Of
reducin i v I i nf I i

br ocedurieart S ts PoRbENRELIESAL BRI SR AR AHESE, an
al so be diffoshtensduintbdae Bynwageflgailcra spanploped atiiheet lpnogionl axiopes of As

used herein, the term"treatjng" means to proyide her apeut i c
i nt er venbidgechdnd eetﬂarlmaar?g destaivg” drpiprmeteronn mdudsded WOHE14- ¢ e term
"preventing”, wisy 4seth 8l ,][%‘?Bécuré RofOMRh BhSlidie M af) ERSHiuCARr&hRNY Stop

an infection from occurring exanpl e when the pati"ent or subject iIs
30pre&di sfposedmpourah its défeutiomat aach atcuricsée isfindepeideatof isgdedimitionfatevérpn.

Preventi can al so include inhibiting, i.e. arrestin e devel opnent, of
a1 nf ectipecufieso 1 o Frumie et bsbans 1o 6 Sty RER Ao ne
term " r eguigingicl Mfed RS& Qbh oc@SrcH&EY sOB8EEE Hrdeﬁ@ﬁ@&l;f RomAHElefidiBor bfges i hood
or probability of an infection occurring, for exanple when the patient or

subj ect Alsoprostiisgiosedf substaments iedot mariables ate parskssivle, bonenlpdisupnly an
infection. ,. .. .us herein,, "upsatuyrated", refers to, c ounds havi ng
ot | eastelshinagiogs EsstBin SEHe AR Pafids TS 6 RS SR AL TR e bond)  and
i nclygdes part A ahéMicaNdruciiird ¥hoWls@h doAEElnCRPROsH N for a chSicMREdher ei n

the term"effective anmount” refers to an amount of a conpound, or a

conbi natindisates thabihgdend & onsiongllieprssans eRer dxamett k datted frcdriawe nakiea a solid

admi ni stgt.ady 3l OAfiAls bk GRTAAL B0AR AN A GE AR Ab30RRL - For

exanpl e, an” 8T 1 eCtiVES diount refrer s° o an “arount 10 “0 e conpound present
in a conposition, a forrmulation or on a nedical device given to a recipient
patient or subject sufficient to elicit biological activity, for exanple,
anti-infective activity, such as e.g., anti-mcrobial activity,
anti-bacterial activity, anti-fungal activity, anti-viral activity, or
anti-parasitic activity. The term "prophyl actically effective amount” means
an effective anount of a 15conmpound or conpounds, of the present invention
that is admnistered to prevent or reduce the risk of an infection due to a
surgi cal procedure or an invasive nedical procedure. It is to be

o o, 1 " o Y 2 o o r o o e



5and/or anti-infective effect, or sone other beneficial effect of the
conbi nati on conpared with the individual conponents. As used herein,
t he ter mwBNAwi4e328hel i X binding site" refers to the ri lpoftarseaivosmbks | ocus
of the large ribosomal subunit occupied by the RNA m crohelix of Formula
[11. The RNA m crohelix binding site defines at |east a portion of or

over | aps wi t Whagabord foe subsiaychideshayay ) GHoss prhond 6pRROCIDE FWQRAOPSHRR &Ngo t he
ri bof uncglLofgh PGk SnP EGHR] ﬁ&d@% t@%ﬁ%ﬁ%ﬁ%{é £$N(7\7H£H L&atlRudniTRddiRt el y
prior to Its participation in the pepti e-bond Form ng reaction. As
used herwitimut ifcatiap mhe' Homiviewvhichfsectssubstitub@ is btxafedne theanstlof klmcaempoasdpi ed
by a deacyl ated._t nol ecyle followng jts, participation in the

pept | de-q}cc?r&i"?lb’?oﬁlin%’ henSyehowbsinent Cia Bebensiclita angiiiom i ohpubiHtEont, of er s
to the reHRbHMBGSHsAPbHARME LACHRLEEDIEYard pReRLdiBlY! b BN idtudhRenbidi®iohd
participates in the peptide-bond formng reaction. As used herein,

t he ter meSult mptabde cangifoends.t o the portion of the A-site within the peptidyl
transferase nter i.n whi.ch the.am no acid portion qf the am noacyl.ated
LLRNA bi nds, BrosodRar FGE e en R AR Fomknds pLR aR AR .
oxazol i dhBRN&hElcRPpRirikicN&mdtd @n28RIdtEV—oxides by ASatHRBOWNEBR bRId&MEL dd¥nt
reference to a ribosonme or ribosomal subunit, the terns "a portion of' or
"a porti@m--dICPR& andiasdydiogen seioniles)s {ihyetsipwngnd clapracd migreget oS €8 nean a
portion of the three-di si;onal .struct ur. f ari .or. ri bosomal
BobufrT SIS EE P HIRGHENA uibkG AR PRy My & Sonob: ci ty
char act efppsdpriate. forned by at |east three, 25nore preferably at |east three
to ten, and nost preferably at |east ten amno acid residues and/or

nucl eot i de r 3nienpsoash t@ Hevolemes bRorrd antispepbiferhtie andrinti-Infesdive aginiiies
formng SEslid RRGlLRR GAN-Afpld BRI Ginoldre ARLiLEUOUS Tes) dues based
upon, for ‘exanple, a prinmary sequence of a ribosona or ribosomal
protein, (ii)Ribesimksese viboraftldopronias, sadnidh guPuSecirdn bodrproftaridies and

t hree- di nensi onal__structure of the ribosone or rjbosomal subunit, or (c) a
30 clonbi FkLIERst Rébasemengre theerl ey orgrnghics rrypopeiplerfenpiotain syHkespnduring

m cr ohel | : B o [ ' .t | t: - dhR@nsi onal
ot T ot ur S o e e e

st r uct urietoyirofeiN Garcttai el. i(X)00) AEkaBibng e drrgerudé, Fumictinnt, danbands and

hydr ophi Ji ¢i.ty/ hydr ophqbj ci t aracteristics, f db t least three,
mor e pr bt ek Ay S e G RS RCR D RS s B fdee o ten
atons of one RibLoIRHE BRIPBisE Bvd ANRTuREIRLAMBHURIcbploteid Soudli@MBnd RFgE-Ng such a
portion can be, for exanple, (i) solvent inaccessible atons buried within

t he 20or esubfinit frdsoriawmi asitiihdhigr ribpsanyal sobwnet) isaboetdwiids| the sizoatthofsmaHer RNA

m cr ohel | . iii) a nbi nat i.on t her eof.,,..5Al | cent ages .and .r.ati os

Used herb i akedtnohatisdBR R ER e RrC S nr o he (B PO Sultigh il o0

t he deschbRbhdR RN EHRNGOHAA $iddiARSh@lierd@fmk bbeeed snHMNN 20 trahdTel RIGIANG, oOr

conpri si ng 35)e0| fic conponent sﬁdor where processes are described as having,
a

i ncl udi plidradensemyhicpdlg fiddity pheansiation dependst The laggmitiaspmat abuptiat
L AR ot e L
conoy st SR pep i LG TSR e YR i RARLR o BT RUCH 5Pl

present dndvedtdsnatdtsq theadiffdrer® SREAL biadiny sivds, knokwncenisd shinoficyltpeptiddci t ed
processi ng steps. Further, it should be understood. that the order of steps
or or der2MSKItSHEES. oFhf eyt SitG LT S1IE AECOMBOGasPete HICAMIRGAMHARCYAS

i nventi : L NS : : S r ' can be
conduct el i N e p iR i SR U4 Sk eagt:

t he i nvesnteiilompaetaat. €Bha epéadylonp ouRdsitraccomgmbhges the peptidydtRNAcomplex H.eJ,
wher ei ni hem cal mpiety selected.from N Kt,5 1& . . .

2011/ 04738 BECEH Vo 01 9708 26 HaTNS BooGBeFRY B T e i Ay Sl ect e
f'r oo CRtGomBodatk theWe]!clc%llQed MERIA aNERL haPlonatedatst@fiRGheM 8 he\Wrowmgsel ect ed

fromthe conbi nation of '"HO- and H-both attached to the sane carbon atom or
t he conbiralgnepode ofaif.C1_8 al kyl)0- and H both attached to the same carbon
atom 5 X - - - Y represents a single bond or a double bond such that when

XY is a single
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bond, X is selected fromO0O, NR2, and S(0)11 and Y is CR3, and when X - - -
Y is a double bond, Xis Nand Y is a carbon atom Z is selected fromthe
group conso=ximg7a8 0, NR4, S(0)11, NRACO, CONR4, or NR2CODNR4(010B3292%
selected fromH and C1_8 alkyl, 10R2 is selected fromH and C1_8 al kyl, R3
is selected fromH and C1_8 alkyl, R4 is selected fromH and C1_8 al kyl,
Rda is skl ectRefifiHBRs H and C1 8 alkyl, nis 0, 1, or 2, 1l50r a

phar maceutic a'llg&n&%&@%@ﬁls %oﬁi@bﬁnds%&t%ﬁve fd]@ffl.rié%ﬁrﬁ{o’lecﬁfar %rﬁgﬁéégaurt bt 8fer I N
sone enbodi nents, the present 1nvention relates to a conpound or a

phar macauttheadting oatleeptjadice of hdidingesf their atoastamethe apranperoerd ot theirhmoreoin,

wherein Rfurther c il.ses hydr ogen bond donor. nmoi ety or an additi onal
hydr oger’PBtn 0&@6%%@ngﬁ51f%5}”etﬁ§/ ?‘%T‘I?'gegt?ﬁﬁoé i space ﬁ%e §F8&%nt i nvention
rel atses @ é@ismpou Bfér&ﬁso%e%@ﬁ'&%r@%%ﬁﬁ&@}hﬂagesﬁcﬁ%gTaﬁ&h@r Satdrmegst er,

tautomer, or pro-drug thereof, wherein Ris a chem cal noiety conprising at

| east t wolidstedecospameriioanld stercepomrersithitard em-supdrinposabismiraaremiagehrang emmbdnd
donor npj ety. | n,sone enbodi nent.s, the present, i nvention.rel ates to a
conpound BPTIE TSy Rttt rRIoPy ol doa Rt wTEa pomaiandrd R out pgigentis)

pr o- dr ugsubreu @08 is twiaeydel hirhiecchiedr ogen 25 bond acceptor noieties and
hydrogen bond donor noieties are in the orientation of Hydrogen Bond
Acceptor - HydrhiigbisoBendngas aepoundHyith ahleast Ronghipd wenter. Iijps two

2011/047 - / ; - "R ' ion of’
doos!tnot AT RTINS R Lo On R Ry it ke bR AEhaghat e
necessardslaymiliture of kyantiomesc hadixhag ebiehimsequbedrtodado fiadietduer cnanti@nyeni ng
atoms or_groups of ataons in between the hydrogen bond donor or acceptor

moi et i esfOTMHOSHRPESEHUE BEH t¥Mef Re T3EBYERIX ISy eh CPBROYI Betdws pre thag pound
or a 5 J 1yl -.sal t SH o-drug
thereoffﬂgﬁg?gﬁﬁM%%ggi%dF%%gﬁﬁﬁgghgg§32%¥%§ﬁwg§gg%ggiareﬁ&%%hF%£5 A of each
ot her an@orhpeunidy evithgeoreblombrdahonl centeetmayicxishag sither bn Adofideal Myadtcompererbond
accept or noi ety, . I n sone enbodjnments, the prese i nventi.on rel ates
to d>o &éﬁdn%Fuf%OE?’f3§tﬁfﬁ8@ﬁfsi ISP ® SUBBPEBFES BRI lbep ong ChIFORERST or
pr o- dr ugis HRQEMROS stedBRbBIPMaD B BNAEQEERITR) thOABkoRAE BRIMIUrdMINGRI £F) BF fhat T hi n
3 A of each other and the hydrogen bond donor moiety i's within 3'A of a
hydr ogenchivgherngar cApsodute woifeguyation refers torthg emangemsodinrspatesof thesnbpliwseint

i nvention, relat t.0 a conmpound.or. a_ phar utical ly acceptabl e.salt

eoter, tREBHaP ol eSO MR luPo ATER I i e BEERRE Safulisians

NDi et i eSarafMke@ MPEdcERENW With theaSelyiidie RudUSCHNR, INMORI SidrPrelag A Cahfgt At ruct ure
is a 15single ring structure or a fused nultiple ring structure. In some
enbddi mettgey. Chenpléasehditi 1R0ent. B8k FEatad bls Gagn gt dorysardClesim. 4966, 78, 413;

phar mac |.Call C I . . Q- dr t hereof ,
hor o1 n Fot B B ERYEN, Sod Tob (RS o LIS of BB e, PEREY
accept orCaimi, &t Céan. Educstord, éipldd).nent s, the present invention relates to a
conpound or a, 20pharmaceutjcally acceptable salt, ester, tautoner, or
pro-drug t her E8OMSRISRATSt MEARY U Sstrranshias Betes Sriryiiice }gﬁéerﬁg t he

ori ent atj,ofoR kb UoBER DRI G nECCRRT rrafio@ﬁﬁ@ﬂ?e‘?er@f&fé‘a iNGESR M es byfidr ogen
Bond Acceptor. As used above the term™in the orientation of’ So S not nean
t hat25t heprhfrdisegeamddomd, adhard Brwlacl epicate thei the gesipane angbe ssae o1 oppdsiteect | y

connected,toget her, .as there can be ot her interyeni t ons, or groups of
atons | mistBe Ao SaiRoBR RoBoH etapedt Mg anragod-Piog Higts e

enbodi nent s, tliheRtRSGRlctirBVARItdtRG ORIpBLES diQudsc8 FRAYUASHIRALIGh include all
pharmaceutical |y acceptable salt, ester, tautonmer, or pro-drug thereof,

wher ei n awkr RgEen deaicdondtapisapinedrs it ettypd of sigirecisamerbio whidh the afomgtof| east
one ot her, iydr ogen. DoNd. ASSEPLAL (ToLELY 301N SOUE o SIRed] IBALS.. L he present
i nventi on rel ares 1o aceonpound: or & phar maceu |C5Pwy acceﬁ%ggie salt,

est 0, trakttione rotatdn iQcdbyBintiRatEof rotatlds b€ ldigeaoipdhytdiuogeththoBéhd cigAt or
noiety is within about 3 A of at | east one other hydrogen bond accept or

noi ety. aKAPICQISANEIy AVEeapEKiUSYD TOK SR bowever as a r¢sylt 9 pecCriasiyansee it s, t he
present | I |.at-es. t ] i bl e
Bl . esERbE O] e 1 CAMRKIRICRS hoR B L IRARY of B8 o Rk
hydr ogeninolect asssept or noi eties are conprised within a ring structure,
wherein said ring structure is a single ring structure or a fused nultiple
ring structure. 5l n sonme enbodi nents, the present invention relates to a
conpound or a pharmaceutically acceptable salt, ester, tautoner, or
pro-drug thereof, wherein said hydrogedlbond acceptor noieties are

i ndependently selected fromthe group consisting of a carbonyl group, a

t hi ocarbonyl group, an imne group, an al kyl substituted imne group, a
sul f oxi de group, a sul fone group, an oxime group, an al kyl substituted

o A~ o o LT T



In sone enbodi nents, the present invention relates to a conpound of a
phar maceutically acceptable salt, ester, tautoner, or pro-drug thereof,
wher ei n swodohiydrazgen 15 bond donor noiety is sel ected fPrcorastéie/osroesip
consisting of a hydroxy group, a thiol group, an amno group, and a
nonosubstituted am no group. In some enbodi nents, the present invention
rel ates to a doHBWHAY r@f@fﬁawma}pﬁﬂwwaﬁwcta@é diffcamaskedly arggggment of

{aut OrTery o 46, RE g PLE0 fand%?c{/\%ils RIFPIIL RS bb DEASLEUF T Alm TRIAL ¥ Wi S

0, NR1L terna ive ‘ect ed romt e co at1on of
HO  and the present itb@hhoahtagbhedpicedtab dif&acne taachan. dtshouldraldfoie Lm(dﬂﬂl‘ltdmdtl on of

(C1_8 alkyl)0- and H both 25attached to the sa carbon ato === Y
repr s et i SOgIRUBLTRAVE AU A IEM B LR TIE RO o 6 withigi e
bond;s X ths s%%%@?@n@éﬁ@h%nd%narﬁﬁ% 0PI cbinRHdsYddeS nbt &%lud%'lq Whedmet -

Y is a double bond, Xis Y is a carbon atom 'S selectedfrom
t he grouﬁorroon5|st|ng of 0, NR4, S(0) 11, NR4CO CONR4, or NR4CO\IR4 30R1 |s
selected from H and C1 a, | is selected fro 8 al k

D011 045308 DSt BasabEY piehe iy DEe 66 Fhgnin A bRk fmyit e, | OO

sel ect echl§d @PBnH@RLGhcmPhdsyd witkhané Scopelogatcqtiedonomvthimnd C1_8 alkyl, n is
0, 1, or 2. 5In sonme enbodi nents, the present invention rel ates to a

conpound or allsramnesads, ﬁ@:léﬁl ang paedregt efiihe peesent Investien cant exigt dhegverabr

pro- (il)r thaﬁtjaﬁlr f gffOrrﬁghﬁr %gnoq anhin 3'}’%%8 theketd Enfgt{%lggp 8131] e{ﬁ?nt s, the

pr esent I'nventron re O a conpoun rnmaceu

accept abjeenraid isosis@nd rrtlﬁmt@r’(ﬁe’reoiDAllmudi dilutlgndrhefbﬁﬁﬁ are\Mdtidadnville epr i ses
t he structural nmoi ety vvvvv |l >2, ONZ wherein Z |s sel ected from.the group
consi st i ¥%gPo? f the prgent 1%Yen§(’@)Tlal‘t0WS Pxistsas ipictusep ¢fradAvtamSHg setin 601511‘%%1“ and

15n i's Oyid ’fofﬁ?%sgalhl done tautOIanr H@nﬁl%g \@ﬁrfﬁ& iR t t@tﬁ%a§ by g&EhQ&i

relatestoacorrpou apa maceut | ca yac ept abl e salt,” ester,

t aut onmerthe presgrtoawbntign irvbrdeofl] tavkrenas nftmmnﬂfsmteﬁs)mmanéstructural noi ety |1
C. ONN it4 20whre|n R4 is selected fromH and 6.al k

embodi nent's, 4 ?ﬁ“%rsléﬂfle Pﬁ‘i)"é’n TR SEPGH 15981655 6 é/"eﬁ‘rﬂlho}“um and arc

phar mac %&dlgaédn»e@&pﬁ&h%% EofRkic fo2$ %@imtﬁe@mﬁmaeu&frewa -if idfothgr eof
wherein R4 i's H I n sone enbodi nents, the present invention relates to a

conpoundnigratgpn of a hydpigsn ﬁ@@e@nqomlamyd &y eoptitshloéadjatent cegugated daubtedrmmds. or
AR O AR NI RN
t he pres@tadhdd €THI Xacteli@bemettutémeERIBHHIE ol several factors, including
20  temperature, solvent, and pH. The concept of tautomers that are interconvertable by
tautomerizations is called tautomerism.

Of the various types of tautomerism that are possible, two are commonly observed. In
keto-enol tautomerism a simultaneous shift of electrons and a hydrogen atom occurs. Ring-
chain tautomerism, is exhibited by glucose. It arises as a result of the aldehyde group (-CHO)

25  in a sugar chain molecule reacting with one of the hydroxy groups (-OH) in the same
molecule to give it a cyclic (ring-shaped) form.

Tautomerizations are catalyzed by: Base: 1. deprotonation; 2. formation of a
delocalized anion (e.g. an enolate); 3. protonation at a different position of the anion; Acid:
1. protonation; 2. formation of a delocalized cation; 3. deprotonation at a different position

30  adjacent to the cation.
Common tautomeric pairs are: ketone - enol, amide - nitrile, lactam - lactim, amide -

imidic acid tautomerism in heterocyclic rings (e.g. in the nucleobases guanine, thymine, and

12



pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof,
wherein conprises the structural noiety N Kt, v vZ1-1<-5 , O NN X
wher ei n Wo=oimmdegandent |y sel ected from-CR4a- or 5 W iPSTAS208RD529BOR% or
S, alternatively W= is selected fromthe conbinati on of HO and H bot h
attached to the sane carbon atomor the conbl nation of (Cl1_8 al kyl)0- and
H  bot h GHesHNeNing - eRniag pad eRaNHBe - glagHIC. xAD cxamply beloyy @é@qw@,e 05 ngl e

rom o, TIHAKE %?S%ﬁ RIS W*eﬁ%ﬁn?%%@s'i doubl e 10

bond, X is N an carbon atom Zis fromthe group
consi sting of O, NR4 S(0)Jd1, NRACQ.  CONR4, NR CONR4, Rl is selected
fromH and Clg&a ) % selected f | kyl, R3 is selected

fromHand C1_8 alkyl, 15 R4 is selected fromH and C1_8 alkyl, Rda is
sel ected fromH and Cl 8 alkyl, nis 0, 1, or 2. In some enbodinents, the
present i nvenfhcamselcysa ppbyr@prebsmﬁ nelygorhs” or “crygplderag anedns arysial

accept ath{&cﬁl?%s in vﬁﬁ{hee{ ¢ m@%ﬁ Prs Qte‘?ﬁ f?Pﬁ{ & %talh%@ o di @rﬁgl;ﬁ%? [ises

the structura |S|n - or
-N-, \Ahqsaekmgzniaﬁgesmms;hﬁdfmmm Haheﬂ@mma e@@ﬂiﬁllteﬁtcbﬂlgoﬁflolﬂ DNR4ent S(y3)al l,
NR4CO CONR4, or NRACONR4; R4 is selected fromHor CL 8 alkyl, 5R4. is
sel ect edornyhually hamdléfe@mkiirray diftragtiqnepagterng, infipreg spegifal gpeltisgBeiaisment s,

the pres I h i
accept ab(%g saﬁé[rgﬂéesgﬁgt?ﬁ st 6njét?ca@%r %?%H&d]% %pe éége%? %er eslsﬁllb 1M?Scorrpr i ses
t he st r ukt¢anysdllivavioatsylviht| ra2e OfNaystalR4ation, mage 1dm16b¢é‘t3@3 RETHbG2Qd0f0b2928 NN

0 10 cause one crystal form to dominate. Crystal polymorphs of the compounds can be prepared
by crystallization under different conditions.

The term “substituted,” as used herein, means that any one or more hydrogens on the
designated atom, usually a carbon, oxygen, or nitrogen atom, is replaced with a selection
from the indicated group, provided that the designated atom's normal valency is not

15  exceeded, and that the substitution results in a stable compound. When a substituent is keto
(i.e., =0), then 2 hydrogens on the atom are replaced. Ring double bonds, as used herein, are
double bonds that are formed between two adjacent ring atoms (e.g., C=C, C=N, N=N, etc.).

As used herein, the term “anomeric carbon” means the acetal carbon of a glycoside.

As used herein, the term “glycoside” is a cyclic acetal.

20 As used herein, "alkyl" is intended to include both branched and straight—chain
saturated aliphatic hydrocarbon groups having the specified number of carbon atoms. For
example C1_g alkyl is intended to include Cq, Cy, C3, C4, Cs, and Cg alkyl groups. Some
examples of alkyl include, but are not limited to, methyl, ethyl, n—propyl, i-propyl, n—butyl,
s—butyl, t-butyl, n—pentyl, s—pentyl, n—hexyl, n—heptyl, and n—octyl.

25 As used herein, “alkenyl" is intended to include hydrocarbon chains of either straight
or branched configuration and one or more unsaturated carbon—carbon bonds that can occur in
any stable point along the chain, such as ethenyl and propenyl. For example Cy_¢ alkenyl is
intended to include C,, C3, C4, Cs, and Cg alkenyl groups.

As used herein, "alkynyl"” is intended to include hydrocarbon chains of either straight

30  or branched configuration and one or more triple carbon—carbon bonds that can occur in any

13



X' 1 R4, wherein Vis independently selected from-CR4a- or -N, wherein R4
Is selected fromH or Cl1 8 alkyl, Rda is selected fromH or C1 8 alkyl. In
sonme enboaDret®@7328he present invention relates to a corpoMIsdI10/05228
S5pharnmaceutically acceptable salt, ester, tautoner, or pro-drug thereof,
wherein R4 is H 1In sone enbodinents, the present inventign relates to a
conpoundt#aePeigt alpee thechpingsuckagethynyl ang pegnymylc. for gxagple, Gixa@llynyl is

CBA ... .2 N N ( erein. Vs jndependently sel ected from - CR4a-
e loghtihg CENaRE GF Bl G Pl IR

or -N-, at v ST‘y WE is selected fromthe

conbi nation ofyrdekmared 4 batlntt aArihadkyhol taReinsRIBd &ANBRAe BoRMeQkvhidhe
conbi nation of (Cl1L_8 alkyl)0- and H both attached to the sanme carbon atom

XY repr esedirsdigalsiigglhaving meo ppings efcitbtlendtmn exaole dfarhighérthXpresent- Y i s a
single bond,. X.is.selected from N and S(0)11 and Y. is C-R3, .and when
% 19s® 0o i 8nBF bSS itk AT thesRiherp R sfin i 2Bt B ect e
from t heanHlloy Insieryshatis Agiredicd)is NMHACHS(,Qk14.C N oup@NR4s c®alddB¢ CONR4,  R1
I s sel ect edpjfdrom@ﬁ and Cl_8 al kyl, % i% sel ecCte romH and Cl_8§al kyl, R3
i s sel eclioaded viarsath eadin@lcBbal g, to tMO AR IleO47(B2 JARCIUUSZIHEN 0B 282BickRd | s
selected fromH and I

a alkyl . Rda is selected from nd G g alkyl, nis
0,1, or ¥°akPKAPHAR? vﬂékﬁ?nxljéadfl% 3 ey Elradsh 4 30 Kery o0 5 wher ef n
each H anfkehyRh e HAAERETARNILYn G AEREAL arc R Ldhon Ko Ay ool

chem cal noi éties, erein A are 1 ndependent|y selected fromthe

grou® consi stAsngsedtherel("ayclealsylihg ietebderito iid)de (aBira®d aiink\grgups, suck ps - (C2_8
al kenyl) c-ycloﬁag(}py-l,(c%}ogut?ll, ko¥ rc‘}’c][gﬁe’ntﬁh %’3% cr:]ycloalkyl is intended to include Cs, Cy4, Cs,
Ce, C7, and Cg cycloalkyl groups.
As used herein "counterion" is used to mean a positively or negatively charged species
present in conjunction with an ion of opposite charge. A nonlimiting example of a counterion

15 isan ion or ions present to counterbalance the charge or charges on an organic compound.
Nonlimiting examples of counterions include chloride, bromide, hydroxide, acetate, sulfate,
and ammonium.

As used herein, "halo" or "halogen" refers to fluoro, chloro, bromo, and iodo
substituents.

20 As used herein, "haloalkyl" is intended to include both branched and straight—chain
saturated aliphatic hydrocarbon groups having the specified number of carbon atoms,
substituted with 1 or more halogen (for example —CyFy, wherein v=1to 3 and w=1 to
(2v+1)). Examples of haloalkyl include, but are not limited to, trifluoromethyl,
trichloromethyl, pentafluoroethyl, and pentachloroethyl.

25 As used herein, “alkoxy” refers to an alkyl group as defined above with the indicated
number of carbon atoms attached through an oxygen bridge. C;_¢ alkoxy, is intended to
include Cq, Cy, C3, C4, Cs, and Cg alkoxy groups. Ci_g alkoxy, is intended to include Cq, Co,
C3, C4, Cs, Cg, C7, and Cg alkoxy groups. Examples of alkoxy include, but are not limited to,
methoxy, ethoxy, n—propoxy, i—propoxy, n—butoxy, s—butoxy, t—butoxy, n—pentoxy, s—

30  pentoxy, n—heptoxy, and n—octoxy.

As used herein, “alkylthio” refers to an alkyl group as defined above with the
indicated number of carbon atoms attached through a sulfur bridge. C;_¢ alkylthio, is

14



i) 0-4 carbon atons in any of (b)-(d) imedi ately above optionally is

repl aced by a noiety selected fromthe group consisting of-O, S(0)p,
-NR6-, - W02091/047328( 0) pNR6-, - NR6S(0) p-, and - NR6S( 0) pNRE6T/US2&I0f292y Of
(b)-(d) imediately above optionally is substituted with one or nore RS
groups, and iii) an d) imedi ately above optionally is substituted

with -( G@tegd%q ngluggcwémgg C{ 5 agd Cs @\ky?{thlﬂ%oupS( @1 6 g{qgl}tpo is (Imn egl;(t@)

"NROO(0)' h%gde@) 5.5 Bhetey O ?Ef)and%%%%@%ém}?qqoég(%N%;m i &

- C( =NR6) NR6- At( 8ded h@ﬁ@ﬂ"cﬁ%&ycle”@) cerrgcy@lc rn& Uik 1ﬁt§€d%§)tb\|8f%an Un¥dss
- NR6C( =S) - cg - SC( 0) - =S)-, (z) - C(=S)0-, (aa)
NR6(CNR8)1¢11W686 spewbyd, a@R@tab B, 6(6c§ %@oylmaswmmbetred m(oddqychcs 14

at urate sat urate Qr, ar rratlc het er oc ai ni ng,,one, or
Temce rarE T arish ORI B7Sh R R e B e T BRI 8% S,
and sul ffafly uhegdraRd ﬁi'oiérdme [Ex8@blék dF Qebh ddfseayeléPinelde, Mut axremtmﬁted to,
carbocycle, and (ff , Wherein (dd) or (ee) is optl onal |y

subst i t WElePHTYh bwl ﬁtsel@%%md Sppentyd cpclopenteyyd, gickohexylneysfohgptenyl) y

2011/ oar3sspeny Ly BBuSEaR bR oo M eAIMIE BN st ea, or

aromat i ¢[3tBedbicyclpottens phB @]btcytgommen@ [4.400Ecyvdidecaat B 2{etetioetné,r om t he
group copnsi sting of nitro oxygen, 14 nmenper

| f
sat ulat efdroreimd ihgpyl Bapht la%wét @ﬂé%ﬁ&&@?qt@ﬂ%tﬁ%épﬁw? 3)% spewy eljoves
t | y
N t{dﬁtt@%ﬁ b i1 e OlcrlfRidh (el (s 2 (B2 2ftichelbolalit) ) (%)
of (d) - (lirjdgedmpdioatwes yhai on@onpblemadjdnwtoms heptvacesh-byjacenoarboy awelsect ed

f rs?(r)n) tpf’\ll%% erreg Nﬁgg?ss:ﬁsr% Iorlt] %tavo c,qﬁ@jg(sagé)régﬁé is nNol?g& that a {)r%é)e) eflx’tva&s%?txugr?%%;/ of
(d)-(f) hornrdemd ﬁhg/m@(bQ Ré 1R awtténlasansgub%ﬁa &t 8 SWbdthuercBficdMF el ORS
groups, and "iii) any (ﬁ ?lm*redlatel above optionally is

subsltSi t unrgicanj alse he(mseat @tttttylbﬁd% Bussd s g, amhtl@g)and (oRBREPRaphtiydlgindF, and J
are inde endentl ﬁel ect d fromthe group consisting of: (a) hydrogen, (c)
. (d) cPTOHES ge G o) ©ers” 1P () NS (1) SN, (k) -

NRG( CRORE) t RBAs (<l e 78 the( mmwﬁéteaomma@aﬂsmetmxhaﬂse)s@aa@az@aablass 49) -
OC(0) (CR6R6) t Ho 0) (CR6R6) t R8 C(0)O(CR6R6)tR8, (r)

NR6C( 0) (CR6 tlﬂe @§)12—m,@1@ W%Fmeﬁdlﬁéacyqltcwﬂ@(w&myg @ﬂaecmy ﬁﬁsratqdu) -

o=t ok Tl T PR B R T i rnatsyoms. () -

NR6 Q(00) N%@@Eiﬁ%t)d&&nor(eaﬂtg heNRES6103, B CRB&6)-12RB, 1-Glob)1—4 5¢ 0)pXMREECRER6) t RS,
(cc) -NR6S( dd). - NR6R8, (ee) -N R6 . (ff) -OH,
(gg) ﬁ%@%@g H%%ﬁggm@%? egtegémltr?%eﬁ OXYigey- WR%C%& R%f?n&h%@@ma) NR6RS,
(11) a cﬂtc@% o@'t#%kh& %ﬁiﬁ? in (WBh & %%@é%@@ydeﬁﬂé@h@eroem heSs Baddyny!

group, (o00) a 3-1 sat ur at unsat urated, or ar OITB.tI c heterocycle
cont ai nlat‘@clmdetocarsemde’lme$ @dteon@esetgéctfbdnﬁnogm ariesudfiuo bgteesisstanng  of

L L N O S
- N[ ((GR6Ra uF& In@rOLiEREROIHIRBIN 0r(18H) depeR@inS5R Rkt 6ARG ROk taR&dHe ¢ R6) t R3],

(tt) (CR6R6)tNR6(C- ) (CR6R6) t RS, (uu) - hal oal kyl, (vv)
CRBpledreRaY tRIRS, (i gwwjlydl(ogp'@ sepoif REBIRE o rjayain therri-valency of the

(222)” o N ey EoRBE A6 %ts%?éﬁéﬂﬁégﬁg%%%t’@ AR o

is opti omad HYr shdrBéd sﬁJbﬁthenM atshieﬁﬁ@d)o rrhmhéelrd%}clga" San lﬁﬁ&tablsedste Iue cpteﬁdhnt rom
(a) hydrogen, (b) F, -N3 (i)
Noz, (gryu etetﬁom@marbe&)ﬂonmet @Nﬁ@)lmmm@b S(tw;cturta Tl@e %ﬂttzrypyche n)
— Jﬁ%)ﬁlescn(b@i here%“e—a% b%l slﬁﬁﬁwlteii QR ):ar'bglgof"hlw IIl}tI‘ (§% fesﬁlﬁhgr at ed,
u n sat ura or nore

or aromati c heterocycle contai ni ng etero t ons

sel ect ecbot’mpmndi sestgrioup nitosnsh thtaglem‘rowcteraag@mtlomlygﬁrquaandzah |Bridged ( Q)
-(CL_8 aI 3-14 nber ur.at eg unsaturgﬁ{iﬁgg@r aromati ¢ carbocycle),

10(r) o relled gRgpe detlﬁlltlogo hetrrompdr B8 OBFHERY PR or
aronat i Crn&%ta%rﬁ'ﬁi(’e' €, €PN, 3k Bh NHk %n&[—aﬁ}%éht*&%%ﬁ%h e1§ §ﬂoﬁﬁt eeorbi@n the
group consi sting of nitrogen, oxygen, sul fur, - 14 nenber
saturated, unsaturated, or aromatic carbocycle alternatlvely two R5
groups are taken together to forma carbocycle, wherein (nm through (r) and
(t) through (u) is optionally substitutléd with one or nore R8; 15 R6 i s
selected from (a) hydrogen, (b) -Cl1 8 alkyl or alternatively two R6 groups
are taken together to forma carbocycle, (c) -haloal kyl, (d) -3-14 nmenber
saturated, unsaturated, or aromatic heterocycle containing one or nore



wherein (b) through (e) is optionally substituted with one or nore R8;, R7
is selected from (a) hydrogen, (b) F, (c) d, (d) Br, (e) I, (f) -CF3, (9)
-CN, (h) whi2o(i/g47323NC2, (i) _NR6R6, (k) -0R6, (1) -NR6(EHNRA)SHIR6MS292§ M)
-C1_8 alkyl, (n) -C1_8 alkenyl, (o) - 25C1_8 al kynyl, (p) -(C1_8

al kyI) (,3- 14 menber saturated, unsaturated, or arommtic heterocycle

cont ai ni MisigehBCcBide st @raaat dingtod Spmons srEhon PR rte CEFRON GFNsp OBDAKIOZER ng of

ni troge x fur)., t ur at ed,
unsatur;ht %g)ﬁﬂgg ttiéljgg c%? 6‘0081)(, e?l%%%‘?gr%ké hle&% lrinAg(lg‘)B %&6 , (t) -OR8,
(u) -( C%Bﬁ)tummeued for Yhe 1GR6EBRBs0 {onrescBREY tl(e)b)ridga Sfido mehfised Sagsurat ed,
unsatura romatic heterocycle containing one or nore 30heteroatons
sel ect edf ?Orlé‘ﬁln“fiﬁ‘g group consisting of nitrogen, oxygen, and sulfur, (y)

-3- 14 menber RahidkRsh, th@@%uﬁﬁhﬁ@c h@fer l'gablr %&&6&9?5&@ lnﬁen(fea)to mean a

- (CR6R6)t C(0)NR8R8, (aa) - S(0)R8, (bb) R6C(0) N cc) - NR6C(0) RS,
and (dd)staM}(&NR@) RIRG R6; IMeﬂémhmer(lhf)red moou@mhgq) bezmdlc(ar))mtam rmgh/h(qh) are
opti onal I sub 53 Q f F%Q 11/ 0473 4982:319/ 052928
RS is se“l F?r Pr?@gyf“stﬂ? r°888ﬁmofeol}e T’foa (’855 (08)1 7BPT ?eST

(g9) -CN 1—(6h)eter5ﬁoﬁ1ls)1ndeﬂ8@enﬂ§ds%lect'é@@ﬁﬁl nitper, @B?gen( dnd M(MLME@% (n‘)
-G _8 alkyl, (n) -G _8 al kenyl, L}{r Cl1_8 al kynyl, (ﬁ (C1_8 al kyl)-(3-14
menber sHexsligt tfroqyrage@rarratle@ngwn oreiiee ey Bigdage OB GBI ®g- or

nor g shet 0 f t gen
oA LR S LA LS, AR LSLLAR e SHLLRIET
aronat i coried asyefill,abfv for Betbbcpeloh eThesitrogat f#6m candabubisatige oror aromati c
het erocycl e cont a| ni gﬁ one or nore. heteroatons selected fromthe group

consi st i HURYityEd fisgdnor BRyyascngnig Far angther pustitupnt, as gelmsd). 'The pitrgeay
t | R9,
‘18?3) Uf ?ﬁg%?% héi‘%r%?iggd(s&%@&{t%}ﬁ%@ ’061(dt126d (hal Raléhd std),, whRn(EREREDS.
K . (Mn %NRﬁ@(oﬁl})NﬁiﬁRche(t«yt)ﬂﬁwl%l@(r@f&@nd(Qatoms INRB 1 GNRBY {NREREY vl iaapt
NE%G (bb) - C(=NR9) NR6R6, (cc) -S(0)R9, (dd) -

)tré?‘()?) . (ee) (CR6R6)tCR9 and (ff) -(CR6R6)tNR6R9; wherein (m
through (s) lexa@@wmqie{exo %Eﬁ&weeﬂutvuréﬂotqnﬁu&lrmM@ ; 15R9 is selected
from(a) h%/drogen F, (c) , (d) Br, (e) (t) 3, (g) -CN, (h) -N3
(1) - @YQIO@CNR@RY aZﬁ(ﬂd)n}dmecmﬁl})enzNR@(a@NRBjommlﬁ@anxlnl)enzothloﬁlranyl

L0 (TR ERES) MotonD sBhib 681 Pl ul SV bR P

one or n&h&sbﬁzﬁry@&hﬁﬂﬁotﬁﬁk@lﬁﬂ eehndifaizb e/ Beabidi6 1§, ehkstkadiazalyt r ogen,
and sul fur, (r) menber saturated, unsaturated, or arorratlc

0
23Z§ﬁboc~%baéoly pH- ﬁ%rb@?axlﬂwarbqltryyl chrrere chrene hﬁlmmtlmrke%)l RER10, (V)
0) Re, 3-14
merber sripgraio it e kol 2T b o2 e o
nor e hetlﬂtem[ahpdreﬁsﬁi émhe;d furmnylhengam]mlm nmléatzbhgmy]ﬁmmet moidervlingkygen,
d | f 8 al kyl)-(3-14 ne at fed, s t d,
o ommt | TEBbEEzO b H P RENIoBRBL, ALY oy NABIRGL Qha)
0NR6R6 I\{% R6 d
(hh) inf& Rg? 1sat1g%rl W%%ei}rﬂggl@lﬁﬁ 1chH0)kna 8 o 51 son(&%%%ﬁﬁﬁ%g}i an
opt |2(5nal 1Ise)q13mdimiyl tmsuttladzolwlt tsomxelyb rmﬂhylenﬂloxy@hemﬁ metlhekbt:m;trlazod)yn (a)

hyd 5) ¢ NRER6.
NGo. () ynetisey et iioop By iyt e it re) s,
(n) - Cl_g&tadQatdidquiroBhyt; Slad®azBlyrenyB. oxaliazolGl 18, £ldkaboly 42,5 IxddiaBRyAber

sat ur at ed, unsat ur at ed or arormatic heter ocycl e containihg one or nore

het er oat bid-ewdigoll &ﬂ@hd@n}é @@e@lphmémgamigl Mmﬁwlﬂ @gerwnﬂmdyrgé, and

| f t R65
o oy b it R UL i B D e oS (0
VWO 2011/ ﬁﬂ&aﬁﬁﬁ%{pwﬁbﬁﬁoﬁ@gﬁ&wk pipefid&yR6-pifeyidonyd( PipE0nyl( plerid{nl,i _8
al kyl')-(3-14 menber saturated, unsaturated, or aromatic heterocycle
cont ai ni GIBh@YEnY hbyezHe! oy Eae btiayks syisselaly L isrehheygidadpyle am%fwazf@e of

ni troge ( y, ted,
s at or APEHOHERR0IE R i, ARy il AR e TR C R bithsh

- C( =NR6) pyReiRA ny(,¢g)yrotiBNBE RO py i@ ey, -2 Eb-pR6 [5(. Q) iNRB Riyindzofiy1; §§iabtai36,)4/0R6,
(g99) -NR6C(0)R6, and (hh) -(CR6R6)tNR6RG; optionally, wherein either
the group -D-E-F or the group -G HJ is absent (e.g., the group -D-E-F or
the group -G HJ represents hydrogen), but both -D-E-F and -G HJ are not
simul taneously absent; p is 0,1, or 2, land 10t is 0,1,2, or 3, or a
pharmaceutical ly accept able salt, ester, tautoner, or prodrug t her eof

I n sone enbodi nents, the present invention relates to a conmpound accor di ng
to the formula I, II, I1Il, IV, V, la, Ha, Ina, IVa, or Va, or a



25i) 0-4 carbon atons in any of (a)-(c) immedi ately above optionally is
repl aced by a noiety selected fromthe group consisting of-O, -S(0)p-,
-NR6-, - W020)1/047326€( =NR6) -, - S(0) pNR6-, and - NR6S( 0) pNReCT/US2)10am92%f
(a)-(c) inmedi ately above opti onaIIy is substituted with one or nore R5
groups, and 30|||) any of (a)- i mredi ately above optionally is

subst i t LtusePligimh duiroraloaylafyily Ldpze/ geteahydrofuranyl, tofighy@pso@HpolEvent s, the
present gi f I

AR s e s e it s g %&%@%??%*ﬁ"*r Pl ¢
est er VI)Z,ZGﬂniddMBBzZSIPEMtUEﬂMGVyQ51219%rdnal;tthnamlyl thienyt, atﬂuenkghtalzehyEOf

mherein is selected fro 2 c) hydrogen.

In sone g’r?BB?i’faﬁB]rXf s‘fhle??@“%&ﬁwph?}é'ﬁ tPl&Hw%‘rOé@Ql% ‘é laind accor di ng
to the ftﬁﬁiﬂlb]]%rr{mldiﬂy’l, 13, B+trlh%l 1V1 2l AqidBlylLl s tllrl\a{Qolerl,S\éﬁvtrl&rolﬁ and

phar naceutical’ly acceptable sa ?’ ester, 5’ taut oner, or prodrug thereof,

wher ei n ¥anikengle| ect ed from (a) a 4-7 rrenber sat ur at ed unsat urated, or

aromatic hete e aini ng. one or ect ed from t he
o oup. consi ScARGGHRTE PhoRe O R ReualE aPhORT 551 & BE shebl

sat ur at edateHiIs Adoripadkidns, Ahd/BF 86REE CorfRMIAEY &k SwitdiR dhd Q0B ofsctind %esaldapnd
wherein (a) or (b) is optlonally substituted with one or nore R5 groups. or
a phar nmatégmeaiuipblgdeeyscan centag|vith tag tiayues phliragrebeingsrang apmaley Withewte of

t o t gefeg(ggs%ﬂ, qﬁﬁ%ﬁ?}f 1&{1% Jﬁr @QK‘} rbﬁ;‘éﬁ%?@ﬁeﬁ&%f,@% (grocr gggg?lugd accordi ng

phar maceddimtﬁaishisateaWQEptred@bﬂatﬁ@béneﬁefﬁmfa,tlolSt aut oner, or prodrug thereof,
wherein A is sel ect ed .from azepanyl, cycl obutIy cycI opentyl , cycI ohexyl

cycl oheptyl, Phessdih er%lyr ‘PerTAPCUticylly W@R@hlﬁlsa yefea%d@éa%rﬁﬂo

di hydrop , [SYi @émmﬂr , t nyl ,
pyrroli d(lﬁéldﬁ%h 6Ppgéﬁgﬁ l}efré I%n}rl)a;ijépﬂ?er i enyq is g eﬁrl)@rylfr%g gér:ly 05? g% shft
i medi atthbrycoﬁtiinwlm@tofanhartdley:eumaﬁytasd:apta]vﬂ@sjlltmﬂcﬂudenbutcwre narleniRS tgr oups;

20al t ernat i ve Ais e bond In sone odi nents, the.present
et et af by B Sl FeRaECdren HeP PorE R PURT 89 s pF i BEyS oY
la, Ha, kRduessHeh aPfardByli8facis, Mt RRREU TIRA HaYm AGE BRI B8 ppalid sal@%ﬁ&ude
tautomer, or prodrug théreof, wherein Bis selected from(a) -(C

al kyl) -, theemrvsitional non—tox1p ﬁalwmtheqwnwwwmumaylts ofrthel parced cybrrai@@vé

g]r)tloonalflg%_8 (gfr eﬁpl acel %&aﬁzgprpgsﬁtﬁy sel ect ed frcﬂ&tg‘h(oé) gﬁﬁéﬁg COF)SI ?tl)ng

i mredi at @Jnyetﬁhfﬁuﬁldhpfdxmﬂtb Yndhiiiesblth?aﬁré ﬁéttlﬁﬁité& tb 'thested BivedBbm iRorogfieuRg .,
and/ or a) I mrediately above optr onally is substituted

wi t RO- ( crgshigpegs §d%ed3@@rl8uwtowbﬁ@0rfat2rbﬂrgxye@am§ swlfay]ie gicetid 8%@rbinD
2011/047 t

nventi ob:é%r%e)%guggglgtl)@ %19%(%)’2%%%20 o ECe (lr)gr.bd]f 4 gﬁ]ilg @agﬁ'é gﬁﬁ he fhs{l *}&HP %%%P v, V,
| a, Ha, sJurtfamcl Maarier gMeoheptonic, ghmommpgutamalglymacc@pctoa]lyhleamabt est er,
tautorrer, pradrug t here wherejn C is select ed rom a) NH2 and (b)
- NHC( =N ﬁm esorqlwcslar?é%ﬁﬁedryrrmrem% hwdrpghli, fiyd qaﬁ OEYRRISE. t 0 a
Conpoun%ﬁ‘l? QIBIHHOJ: QS%tﬂl%néf f%rcﬁylléct(l)blotlul: lalllfg sulfo\{w }ﬁaldlé"ma{'[ﬁ mhRdlic! Va, or
Va, or a pharmaceutically accept’able salt ster, fautomer, or proocfr ug
t herXof , methemesuhfo@ci Barselllceamted dxabm pafmo)c, @aﬁomnwepﬁmlwlasalm phosploric,
unsaturatq%{ or ar.omatic het ]ic%(j e.con one or.nore Q roatom;

sel ect ed %?Mcflﬁ%nl(jﬂdﬂ%m&’dn& B ent! ?08 ‘évng CHRY gRIAmiH U

(b) a 3-glfrufienhsdic sakiHahfoludns dhwsmé.ed, or aromatic car bocycle and 10(c)
a single bond; wher ei n (a) or (b) is optlonally substituted with one or

nmore R5 groupEhe phaﬂnacevﬁcéb’rﬁécﬁﬁ%@lw’@@f éhe nrh@npmergl@mn qaﬁ\bérﬁb’ﬁltb?ﬁll‘eél ates to
a conpou cordln tQ t fo la | | na, Va, or
Var “or s raeee P! fet Sy batn grackds mele fbyhBpechy P o

t her3gof , myiedLi Gederdlly, seheekechnfieqreardddy ﬁ:aélmfg the fioe hcid ak batfeehns of
unsaturated, or aromatic heterocycle containing one or nDre het er oat ons

sel ect edhesesampaandsrwitiha siorbianstig a@purﬁqfr%eg@mrom%@ﬁe ohAdd SUWRIGF Or ip) a
4-7 menmher a )

single 5§5d§83ﬁ%$g§ﬁ ?Hﬁﬁq&RE §8ﬁ?eg&?ﬁ%£ 1 %u) 5 ?ﬁ%%ld theg%g(% 1m)re
R5 group&emﬂﬂbmmﬂ@nnopnpmdﬂnnmb@pnmﬂeapnﬁe&nmdrhmanﬁhmndﬂebameseﬁmndnl
conmpound according to the formula I, 11, I, IV, V, la, Ha, Ina, |1Va, or
Va, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug

t hereof, wherein Gis selected fronraze anyI cycl obutyl, cycl opentyl,

cycl ohexyl, cycloheptyl, phenyl, pyridildyl, cyclohexenyl, cycl ohexadi enyl ,
dihydropyridyl, furanyl, tetrahydrofuranyl, t et rahydropyridyl, azetidinyl,
pyrrolidinyl, piperidinyl,



25pi peridenyl, and a single bond. I n sone enbodi nents, the present

I nvention relates to a conpound having the formul a: 1z G-HJ (1),
wherein GBA20DE47H23 G H J, V, W X Y, and Z are defi negcagsaiions9or a
30pharmaceutically acceptable salt, ester, tautonmer, or prodrug thereof.

I n sone enbodi nents, the present invention relates to a conezund havi ng the

for mul a: @ﬂngﬂnA\liiz’)amnaczwwl/Scwzw@ 184h pd ¢ Mack Publighieg epmpama, BA, G H J,

vV, W X ngyg(gggupeflned as in formula (I1), or a 5pharnaceut|cally
acceptab ter, tautoner, or prodrug thereof In sone

enbodi ne nt s $ihec podsgptrd kmoemito @nhameb atu@srou® dasmblmpmhdeshsf\phamacbeticals

f or mul a: --= GHJ, V, W

X, Y, ar(& 83 Sakgﬂ&é’rhlﬁa&&wa%%}ynH\ﬂav%ﬁﬁuﬁn%a %t? tv‘*?f@a@@%n%&rf the gﬁ%ﬂﬁﬁ@&ﬁf%m ly

accept ablag p3@leliver8$ Iffrodfu@Ub@EThu? fheﬁfr@s@h“ﬂv@ﬂﬂ’o‘iﬁ?fntended to tdVeB PffRIrugs
enbodi nents, the present invention rellates to a conpound having the

f or mul a:ofhe FrGSBntchla&meEpoerQ@dsHlldthodisv)f de\lrmgn@ the €BA¢ a@Econos@os ), V, W
X, are a ove naceuthcally

Y,
Tecant apicatidhg ieSats e @i b iMpaid b PoldReg Gy B Mo ONR, TRERE

e”b0dl”ﬂ@kﬁxuhhﬁnpéQﬁﬁﬂﬁmhgﬁﬁﬁkm@%eﬁﬁha&ﬂ@nh@vﬁoQ@ﬁ@@ Banigng t he
formula: G B- A .......... .. .. ... ... .._N1G J(V), mhereln

CBA, DE adlmm@tedetO aymargynalyan spbj %ﬁdP@da}gé tl@ReprpW@amagntm #re prapRERd (oY) | a

200h MG EMNIER RS SRLAOLR SR neSBhlound AL nenaty%atn@]@&roagacw@{s%% WO

i nvent i afledvel atisr inaoatirompxe pinldtiday m@zaohe) tho pan¢hecongroukta, Pi‘«zhtrugs\{ﬂcludb" Va:
CB-A ........... N D . E- FC- B- AD . E-F z/GHJ
compounds of the present invention wherein a hydroxy, amino, or sulfhydryl group is bonded
to any group that, when the prodrug of the present invention is administered to a mammalian
subject, it cleaves to form a free hydroxyl, free amino, or free sulthydryl group, respectively.

15  Examples of prodrugs include, but are not limited to, acetate, formate, and benzoate
derivatives of alcohol and amine functional groups in the compounds of the present invention.

As used herein, "stable compound" and "stable structure" are meant to indicate a
compound that is sufficiently robust to survive isolation to a useful degree of purity from a
reaction mixture, and formulation into an efficacious therapeutic agent.

20 As used herein, the term “patient”, as used herein, means the human or animal (in the
case of an animal, more typically a mammal) subject that would be subjected to a surgical or
invasive medical procedure. Such patient or subject could be considered to be in need of the
methods of reducing the risk of or preventing the infection due to a surgical procedure or an
invasive medical procedure. Such patient or subject can also be considered to be in need of

25  peri—operative prophylaxis.

As used herein, the term “treating” means to provide a therapeutic intervention to cure
or ameliorate an infection.

As used herein, the term “preventing”, as used herein means, to completely or almost
completely stop an infection from occurring, for example when the patient or subject is

30  predisposed to an infection or at risk of contracting an infection. Preventing can also include

inhibiting, i.e. arresting the development, of an infection.
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0O1\1(la), GB-A--,ND GHJ ZONHa), E-F CGB-A ..,..... \ ND /GHJ oz N
ON(IllTa),(lva), O CB-A ,NN ONZ(Va), or a pharmaceutically acceptable
salt, estwp,20tiagraaer, or prodrug thereof, wherein the wamiusbiiessmee as

defined in fornulae I, [11, 1V and V. 5In sonme enbodi rrents t he present
I nvention relates to a cong und having the formula; E-F CGB-A......... \Nz D
I A H- J ONZ( 14y uspddrersin tepigrm preduping diqyisk ofaps @e%h@e@emeﬁ@d%%wrﬁh@ ornmul a

(1) lﬂqeﬁﬂ%d'r@rcﬁ%a{b(f@tjgl& afi§ fo%mc@uﬁl"ﬁ%t for Exdrizfle whd't bientr spgggtrlyg

thereof |rrents he present I nvention relates to a
conpoundprhdispazgd tchen 111050(101m]farlsk"0,f Eoftr{stikk dn ﬁi‘ﬂc(tida) wherein CBA, DE F,

and -G HJ are defined as in forpmul har ceutlc cept abl e
salt, ester, AniegMERIn inaaﬁeegretf?réﬁ% rhpctinaSnVIRE fricgbpes diadile ment s,

Lhe Br esenlulvenL ko keliahemuldpie bERITRAY LRy aglanp@ndlﬁfugmﬁyitafate\ao |
2011/ 047323PCT/ US2010/ 052928 E C B- N./ D HJ ONZ(ITIa) V\,herel n

CBA, DE cofpoands.- G HJ are defined as in fornmula (III) above

h al h f.
' some. embod AL PN, FET RS aarioeh Hirap el 5 R ot Rhels g the
Sf or mul agonfbifatonBf Adnbblnds, of the presént NGOl Magfedtire inieh aﬂ»ﬁﬁnst%d afonc @ th

-G HJ are defined as in formla (1V) above, or a pharmaceutically
accept abfoabizgtion aggp éntlmtcei@hlair?@fsnt &ior gxasenlagntdrtecdes amount refers to an proyeime

ig}’%‘ d}ttﬁecccgpﬁglﬁﬁ%gﬁ%\}h oQ'Eioﬁ e@kﬁﬁ%&é&’ Er &95’%%8%@\_@%?( eéﬂ?
ormul a: a), erernm i’ned as
i n for mueeip(cd) patiit e pibfcadhcithiaalliyit Bioteidadbttdigafor cx@apler antt-aift@iver, or
prodrug a%ct[]lglrtﬁos{wh as ¢.g., anti—-microbial activity, anti—bacterial activity, anti—fungal activity,
anti—viral activity, or anti—parasitic activity.
The term “prophylactically effective amount” means an effective amount of a
15  compound or compounds, of the present invention that is administered to prevent or reduce
the risk of an infection due to a surgical procedure or an invasive medical procedure.
It is to be further understood that the representations for "Hydrogen Bond Acceptor —
Hydrogen Bond Acceptor — Hydrogen Bond Donor" and "Hydrogen Bond Acceptor —
Hydrogen Bond Acceptor — Hydrogen Bond Acceptor” are meant to indicate the relative
20  orientation of the hydrogen bond acceptors and donor and not meant to limit that such groups
are directly connected together as it is contemplated that additional atoms or groups of atoms
can be included between such groups.
In the specification, the singular forms also include the plural, unless the context
clearly dictates otherwise. Unless defined otherwise, all technical and scientific terms used
25  herein have the same meaning as commonly understood by one of ordinary skill in the art to
which this invention belongs. In the case of conflict, the present specification will control. As
used herein, “mammal” refers to human and non—human patients.
As used herein, the term "therapeutically effective amount” refers to a compound, or a
combination of compounds, of the present invention present in or on a recipient in an amount
30  sufficient to elicit biological activity, for example, anti—-microbial activity, anti—fungal
activity, anti—viral activity, anti—parasitic activity, anti—diarrheal activity, and/or anti—
proliferative activity. The combination of compounds is preferably a synergistic combination.

Synergy, as described, for example, by Chou and Talalay, Adv. Enzyme Regul. vol. 22, pp.
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I n sone enbodi nents, the present invention relates to a conpound according
to 15 formula I, Il, I1l, IV or V having the formula (la), wherein Zis

- NRACONRMWOCBA,/04D23E- F, and -G H J are defined as in forowmus2qiops29s a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof

I n sone enbodl ments, the present ipvention relates to a conpound. havi ng the

f or nul a: 27> BUANE) orowrs @han Shaomifaat eHe sympoendsrdieaiagmenistgred in cgynpination ing

-G HJ
LG 3 SR @5chD LA Ll SnBIAGARERUC) S ROFORL Dl
| n sone largeodiuhenyscrgishecfice sembstichsaelytdeoonstedtadt z&mlbmpﬁnraqumamtdathmvoﬁg t he

C- B- ANL; N_f or mul a: HH wher ei Ais selected f a
aw@a?lt?ﬂat SUNCTE St R Btergns Ova?ro%&t%%ﬂ%%wé PRI-PERl Tt %g one

3-14 ne

or Snpr %nﬂ%r%ﬁﬁ%hfé@ﬁv@ SH&S, td?@oﬁﬂé %’Eﬁeﬁr B@n&fc?ﬂ' BFeQ1R$ HRl doRthiRitioRichiPaRA with
oxygen, and sul fu (b) 3-14 menber saturated, unsaturated, or
aromat i cthcardbudbyailcempamts (c) a single bond, wher ei n (a) or (b) is

o TS SRS A e R RRPR R R BB v el BpS RS o
10si ngl elob@nst thavaesQiibsoinkl Libfini€ 6Pdalyans RINA aidtodlix(E)Fot@hlaimedicat el y

above optionally is replaced by a noiety selected fromthe gEoup consi sting

of - O, -ISNG)picrohelrbinding fitcHgfines atdgasiyrpyrtion oSp0gyerlRBs With it ENRES( 0) pNR6- |
f A
IrrIDI)’ 6%235/ Rg g§ g%s 1(1%%)d heﬁgrrg%l@%e%y AaQ?eV er]ppe?g on(}@#Lé’fuh& d)%ldt)l%%ﬁst &{gﬁ 16%%% 82; IO;/

i S substdnhinbgd/ WRINA m()Eﬂ:m@&maield;akaly Phogtodtsgaiticpidiof in Ehe%ﬁb&@d—@dnd foriiga)
NH2, (b) -NHC( =NH) NH2 and (c) hydrogen; or a pharmaceutically acceptable
sal t, es®&!ont qutomer, or prodrug thereof 20In sone enbodi nents, the

present i nveng i ‘g?é%drh%{e?ﬁ Qe {eﬁnaEﬁng@DQﬁ@& tﬁ\?%é P&ﬁlﬁ‘&}ggaﬁoéﬁ o’%céﬁe(@ﬁ grmul a:

..... /. e ereln I's sel ected
azepany I deacylaﬂed) IR Al mokegltdb ddbrting jts pgmblpla‘eoqyin, the: qutmihelpﬁnyil formping mgdctlon

| | ohe |
ot i3y i of ar SRS TEBRE- 40 B oy et R A gl Srisccryed by a
pi peri di puptidyaflN RiaPBicitRRNY hartiéawh ek ﬁiefbeﬁ'm/e Bbnd\forAmAcadiRy above

optionally is substituted with one or nore R5 groups; alternatively, Ais a
single bond BS u@dﬁﬁteemttb@tefmé‘ﬁrém)ce” (eGars & ‘dillelpyrt)on ofitheAesite Within the
2011/04732 010/0 928 Qn_ato di er above
opt | onal TPHY SRS Ry 1 hir bl SedpE RSB0 bl T Pb Bl BHG

of -0, -1968 pr alteﬂNRﬁfely th€ EOntion of H{cOA- PRGN whedhcthe BIRES(@hpNREng of llnezohd
ii) (a) inediately above optionally is substituted with one or nore R5

growds, Bage/ or iii) (a) inmediately above optionally is substituted with

-(G_8 alkyl )Aﬁsegr mﬁl}\r]%%tcb Y$h ﬁ’lb%s%glre ordibdb llleSqu?IHﬁ thelris 81 ect ed

from (a) NH2 and (c ogen; or a pharmaceutically
accept abpoeuaabﬁ' ,or &8 p@ttion o tHeahee-ditien o0 @mgctmhmfeafe ulnﬁelsmffé tcembada ment s,
the present %/%ntl on relates to a conpound having the C B-Al\ Z12, O
portlon of the three—dimensional structure of a ribosome or ribosomal subunit, inc udlng
charge distribution and hydrophilicity’hydrophobicity characteristics, formed by at least three,
25  more preferably at least three to ten, and most preferably at least ten amino acid residues
and/or nucleotide residues of the ribosome or ribosomal subunit. The residues forming such
a portion can be, for example, (i) contiguous residues based upon, for example, a primary
sequence of a ribosomal RNA or ribosomal protein, (ii) residues which form a contiguous
portion of the three—dimensional structure of the ribosome or ribosomal subunit, or (¢) a
30  combination thereof. As used herein and in reference to the RNA microhelix, the terms "a
portion of" or "a portion of the three—dimensional structure of" are understood to mean a

portion of the three—dimensional structure of RNA microhelix, including charge distribution

and hydrophilicity/hydrophobicity characteristics, formed by at least three, more preferably at

20



ONNNk formula:HH , wherein CB-A- is selected fromthe group consisting of:
hydr ogen, WO 2011/ 047323PCT/ US2010/ 052928 NHCH2F H2ZNNN H NH F F H2N
N) <.'-'"1MO0200/0H263 H2ZNN\N'\./\ N H or a phar maceatriusadiopsmegcept abl e
salt, ester, tautomer, or prodrug thereof In sone enbodi nents, the present
invention relates to a cgnpound having the NO ONN N /G fornmul a: HH wherein G
i s sel ecedd threaio toq atpms of ong ofERFRGOrS Esiduat @b orpmball Ly Breettomp forgyingiitchc

het er ocy, . i Ni OF; : fr oup
B O R L e S R s el
unsat ur aRE4, meroletion@) saveanbasyibleatoranaf the RNA siicrghdixhondii) ab@nkinatigra) or
(b) is optiopally substituted with one or nore R5 groups, 10or a

phar mac @Feglly acceptabl e salt, ester, tautonmer, or prodrug thereof

In sgne enbOdAW?@ﬁcémtaﬁéﬁ%nﬁﬁr@cﬁﬁ%ed RUEAL LBssTFARHRR ih@cdted ARPOHREigRE COr di ng
to formula |, I, TIl, 1V, V, la, Ha, ina, 1Va, or Va cont ai ni ng R5,

wherei n R5 i sTlwelgwuethefdesariptial, wiyate ogmnositidis aFs d¢sciibad gs hasingBmcludag, |, ()

- CF3, -CN.. (h) -D i - , i - NH2, k) -0R6 ) ) .
D012 045 oA B LR Ebaies of Kese i bre i ibed S haying inclydipe. a8y g
al kenyl , con@risifglsp8eifit pyor¥ds stdpR) it is(GhtcBapdtky that cdrdpdsttidiB B e pradcH at ed,

unsaturated, or aromatic heterocycl e containing one or nore heteroatons

sel ect ednrensiontate cgpatiFseanisils of. aycamsishpt thrysplicdsepmponcntarmmddiatthe ), (q)
- (Clyg8 aﬂrlé?ﬁ{g%/ﬁfs(o%zgsé?'prrer&gpﬁlrveﬁt%[nuaﬁ% go%SisH&%@t{th@to?,ddr c8ﬁsisqro(ﬁr{ﬁé [&it&@r bocycle),

(r) -'hal‘oa
processing steps. Further, it should be understood that the order of steps or order for
performing certain actions are immaterial so long as the invention remains operable.

Moreover, two or more steps or actions can be conducted simultancously.

15 2. Compounds of the Invention

In one aspect, the invention relates to a compound having the structure:

D—E—F
/
C B—A R
\
A\
G—H—J
wherein R is a chemical moiety selected from:

V.

pZ \T% ‘}H\N/V
WP SN e w)\ N

4 s

X
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5al kylthio, (t) -3-14 nenber saturated, unsaturated, or aromatic

het erocycl e contai ning one or nore heteroatons selected fromthe group

consi sti myoabhiwmi4rzzegen, oxygen, and sul fur, and (u) - 3-PéTrESndIens®as ur at ed,

unsaturated, or aromatic carbocycle; alternatively, two R5 groups are taken

together to forma c bocycl e, or a pharnmaceutically acceptable salt,

ester, tautonﬁor/p %rug thereof 10l n sone enbodi nents, the present

i nvention rel agesNo NTpound according to formula I, I, LI, IV, V. la,

Ha, Ina, IVa, or Va cont |n| ng R6, wherein R6 is sel ected from(a)

hydr ogen, (b) -C 8 al k_yly ternatively two R6 groups are taken

together to fgy ocy j‘gy -hal oal kyl, (d) -3-14 nmenber saturated,

unsat ur at ed, arorratl c hetero cl e containing one or nore heteroatons

sel ected from rou consj of hatrog& oxygen, 15and sul fur, and
ro

i
(e) -3- 1heFeiny }sug ?H?P gily se H@QE N mati c carbocycle, or a

phar macewt ik eaINKY  ROFEPSAD afied@litoly L esrsele%@atfwmme BmbM28h YgHAERG- | n
some enbodi ments, the present invention relates to a conpound having the

(NX 0 N@th attachniitto thossme earbbbataheerdhn canbisatie! efdCed atkydR-canddinioth

cycl obut cIo ent cy Iohexyl cycl oheptyl, 20phenyl, pyridinyl,
cyclohe%ﬁ%y? 4@9% %ngﬁg?éh P ’dlhydropyrldyl furanyl tetrahydrof uranyl,

t et r ghydxopyr Vdypres@ied Sldglié)bbnd BY & Hehtlgbowd suchitiRe ihdh mvl Pt pes sidgoy! . and
a single bond; or a(ghar maceuj i cal I(g) accg}pt abl e salt, ester, tautomer, or

prodr ug kaner ¥d# sclegiedsiom %@ﬂédﬂﬁ%ﬁ( aphy ipCeRarmndivivant on-Yds adewleo a
corrpound%ﬁgvkqgﬁﬁalflhsﬁ_&j&nl—hi} ONNN f or rrul a:HH5 wherein -G HJ is selected

from 25 f'ogen HJ5aHJ H-J5H-J ( 7\ i N\ HJ,
_FoNHJ Hiskselected (from tht-grodg-tddbstidg 6f OpNRA, Sibay, RRFeq, iICaNR Y catiRépoali’e sal t,
ester, tauto reof In sonme enbodi ments, the present

rug
i nvent i oh @é?lﬁ?téggrp@%ae ﬁ:p@@ﬁ\‘ﬂ’ihavi ng the N X 0
10 R?is selected from H and Cy_g alkyl,

R? is selected from H and C g alkyl,
R*is selected from H and C g alkyl,
R™ is selected from H and Cy_g alkyl,
nis0, 1, or 2,
15  or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

In some embodiments, the present invention relates to a compound or a

: . | R
pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein further

comprises a hydrogen bond donor moiety or an additional hydrogen bond acceptor moiety.

In some embodiments, the present invention relates to a compound or a

. . | RY|.
20  pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein isa

chemical moiety comprising at least two hydrogen bond acceptor moieties and at least one
hydrogen bond donor moiety.
In some embodiments, the present invention relates to a compound or a
pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein the hydrogen
25  bond acceptor moieties and hydrogen bond donor moieties are in the orientation of

Hydrogen Bond Acceptor — Hydrogen Bond Acceptor — Hydrogen Bond Donor.
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I A S ONNN fornmul a: HH wherein -G HJ is
sel ected from WO 2011/ 047323PCT/ US2010/ 052928 HBCHN O O HN O o
/ NH2 /WBI2011/047323 WO 2011/ 047323PCT/ US2010/ 052928 ®@CTAIS2010/052928
pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof In

sone enbodi nents, the present inventign relates to a congound having the N
X 0 "--Asusedabove the term "in the arientatignRK] dasp Aol meqgthat the hydrogen bond donor or

acceptor moieties are necessarily directly connected together as there can be other intervening
atoms or groups of atoms in between the hydrogen bond donor or acceptor moieties.
In some embodiments, the present invention relates to a compound or a
5  pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein the hydrogen
bond acceptor moieties are within 5 A of each other and the hydrogen bond donor moiety is
within 5 A of a hydrogen bond acceptor moiety.
In some embodiments, the present invention relates to a compound or a
pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein the hydrogen
10 bond acceptor moieties are within 3 A of each other and the hydrogen bond donor moiety is
within 3 A of a hydrogen bond acceptor moiety.
In some embodiments, the present invention relates to a compound or a
pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein the hydrogen
bond acceptor moieties are comprised within a ring structure, wherein said ring structure is a
15  single ring structure or a fused multiple ring structure.

In some embodiments, the present invention relates to a compound or a

pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein isa

chemical moiety comprising at least three hydrogen bond acceptor moieties.
In some embodiments, the present invention relates to a compound or a
20  pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein the hydrogen
bond acceptor moieties are in the orientation of

Hydrogen Bond Acceptor — Hydrogen Bond Acceptor — Hydrogen Bond Acceptor.

As used above the term "in the orientation of" does not mean that the hydrogen bond donor or
acceptor moieties are necessarily directly connected together as there can be other intervening
25  atoms or groups of atoms in between the hydrogen bond acceptor moieties.

In some embodiments, the present invention relates to a compound or a
pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein each hydrogen
bond acceptor moiety is within about 5 A of at least one other hydrogen bond acceptor
moiety.

30 In some embodiments, the present invention relates to a compound or a
pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein each hydrogen
bond acceptor moiety is within about 3 A of at least one other hydrogen bond acceptor

moiety.
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wherein -G HJ is selected from or a pharmaceutically acceptable salt,
ester, tautoner, or pro-drug thereof. I n sone enbodi nents, the
present iwoenti/am2Bel ates to a conpound contai ning R5, ROESRM0BS292S
selected from (a) hydrogen (b) F, (¢c) A, (d) Br, (e) I, (f) -CF3, (9)
-CN, (h) - N3 (1) - (1) -NH2, (k) -0R6 (1) -NHC( =NH)NH2, (m) -G _8
al kyl, (n) - dnssmﬁ|era&991me%)thealr€8fnsmarlkt}nwrelatqs59 2 compogIdnAy| ) - (3- 14~
menber i t [ or
more. hetariafsaea HERAL Sl Qb BATRL: G A ELORUGR CRIA LD 08T
and suIﬂhehy&bg@nb@ﬁ&wsqﬁ¢mmbma¢£m&4om@nhﬂnmﬁﬁnamﬂ@edumunsaMMﬁﬁneﬁﬂﬁng

aromati c carbocyc hal oal 3-14 menber saturated,
unsaturd?%ﬂ1H%P2‘%@%@@gﬁfﬁ%ﬁ§§@Pé#%@é?%i%?% g%g%ﬁhatic heterocycl e

cont ai ni Ng 0N BmcPRIR ISR, %ﬁ%mﬁﬂv@&ﬁﬁ%faﬁ&% b R6m ?619{8001%0”5' sting of

ni trogen, oxygen, and sul fur, d (u) nber saturated, unsaturated,

or ar orrathaunmub@dlwcﬂcmpt@blc srlhattmvmutomttw 1R6- ct;mg)ﬂlpmoar\ehetreikeaidthorgmgher to

f | b t t
o 8 P e BB SR B0 e hrvinf BT B ermbfel oo o
a corrpolu%}duls QHhi@béHbBﬂyl@@oupl\/a@[rﬁine Réup, &n siek EabsEtufcd antidcadrotyy, drsagexide ( b)

-Cl1_8 alkyl or alternatively groups are taken together to forma
car bocycgreup (@cplfonagionpiap oxnrla )%mus, qmalhelnsrybrtltst&d @xEReEroUDsEtdiEZaned, or

ar O”i%t' é%ﬁﬁ&}’o%#l&rl] ﬁf@%gég[‘kdwu%?e% WACHS g{ikﬁg,re c%{%rggﬁ’f r)?t&l (g‘?)tli‘& oa the

gr oup consigtin oxygen,

sat ur at emtlﬁden slab knaweds a ﬁﬁoelﬁ)@rg@dsnpt (FS );amlgdfbmlgeoupo fn alkpky pioap eant arﬁlabl y
acceptabl e salt, ester, tautoner, prodrug t her eof In some

enbodi negrpsp atrﬂeloatleféehthalkart/ermletrdraétna@ gLupoany LHFBEIMP- according to
formula I, sbhlle’en{b\édlrﬁ/ents ”Eﬂ?‘@senjt PRentlondelafls té/ dco 0% (nsar maceutical l'y
acceptable sa t, ester, tauto or pro-drug thereo erein the group

-DE-F rtdrarma;@ntlsallyymthgdﬂe sailS ksters mmaomerrbmcpmeinugthetdmé, wireesie ssidihydergen on
relates to conpound. accor o fornula |l [V, V, , Ha, In

Ve TSor by SoROTRORE inadedes A Y2 attenoaniyiedihydiatrotn. bipighipUbey
pro- drUgnﬁﬁﬁgﬁﬁﬁgmﬂh@ﬁ%h@mﬁ%ﬁ%ﬂﬁ&mhﬁogﬁmﬁresent is 0, NRL, NORL, or S

In sonme enbodi ments, the present invention relates to a conmpound accordi ng

to formula |,mnispmelentbodinentsythd preserbinvention ehites top cympowrd e a
pharnaceutically acceptable salt, ester, 20 tautoner or proterug thereof,

wher ei n nﬁharmaceu‘XcalWlt%@ r?téblé §alpre éte%utoﬂlér §r thl%%@ Vi 'RS N and Y is
a carbon atom sonme € o di nent s, e pr sent invention relates to
a conpoundhpaseothdistrgettial frotatyl a |, |11, III, IV, V, la, Ha, Ina, IVa, or Va,

?%Pharnaceutrcally accept abl e saIt ester, tautoner, or pro-drug

the wherein Rd4a, when it is present is H 25ln sone enbodi nents, the
present invention relates to a coqpound apcordlng to formula I, I, I,
IV, V, la, Ha, Ina, IVa, or Va, phannaceutrcally acceptable saIt
ester, tautoner, or pro-drug th;;éQ%e eing,_when it is present, is
NR4. In sone enbodineqh pfgﬂén&/t vention relates to a
conmpound according to fornula T, rll IV, V, la, Ha, Ina, |Va, or Va,
or a pharmaceutically acceptable saIt ester 30 tautoner or pro-drug

ther cof gy R SIS H i 10 WP OB FIRAHJF IS prliRgBh G FRL dfgent o

| Va, or Béh attichad phie gRae birbeahioyh @abe pctrﬁbthetlcmbft(cl Qsligi)O-t AdtIONBGth O
pro-drug thereof, that binds to a ribosone.

201 204 7spgimdTe Y2 e e mgzgom; In some enbodrnents t he present

i nventi rel 11, V, |a,
o, I P o i G SAPERNA oPEARNAL PR deh T dea b Hoy bt

t aut onmerbondr Xpis snelehteugfrdaﬂn@ GNR ahd 8O ramdzls’ it €-RAandivdeadtre -wh¥rieh dotﬂﬁe

ri bosone is bact rrbosone 5In sonme enbodi nents, the present
|nventr&ﬁmpegdtgsm§6}5”66%%3Uﬁ@ﬂaccord|ng to any of t he conpounds in Table

1or a pi'?srs‘%%?eﬁtﬂ&@tﬂngr&ﬁP@cﬁlrsﬁghfoﬁél KR* es(tﬁr N2, @R, OF NRFODNIY,

t her eof I'n sonme enbodi ments, the present invention relates to a
phaﬁ%hce&tm@dbdc@ﬁpUSHwnéﬁhe@M@dtsrng a conpound of the invention, or a
phar mac I S ester, 10tautoner, or prodrug thereof,
and a p Wﬁ88ﬂ¥?§' gggﬁtgﬁﬁe carrier. In sone enbodi nents, the

present invention relates to a nethod for treating, preventing or reducing
the risk of a disease state in a human or ani mal conprising adm nistering
to a human or animal in need thereof ag4effective anobunt of a compound of
the invention or a pharnaceutically acceptable salt, ester, tautoner, or
prodrug thereof 15In sone enbodi nents, the present invention relates to a
nethod of treatrng a ntcrobral |nfect|on in a hunan or anrnal conprrsrng

-, v Y B o



30a skin infection, a Gampositive infection, a G am negative infection,
nosocom al pneunobni a, conmunity acqui red pneunoni a, post-viral pneunonia,
hospi t al woquiwmEd2pneunoni a/ venti | at or associ at ed pneumpoirajS2@0/063ps$ r at or y
tract infection such as chronic respiratory tract infection (CRTlI), acute
pelvic infection, a conplicated skin WO 2011/047323PCT/US2010/052928 and
skin striicegelectedfrem Herd Gasalivh and soft tissue infection (SSTI) including
unconpliﬁﬂ&ggﬁag&ﬁ.ﬁpgaﬁgtﬂggm§§ue i nfections (uSSTlI)s and conplicated skin
and soft ti1ssue |nPections,*an abdom nal infection, a conplicated

i nt ra- abRiBs seidctddrfent] anl, Cas alkilnary tract infection, bacterenia

septicem a ndocarditis, an atrio-ventricular shunt 5infection, a vascul ar
access PhpééﬁiQﬂ%' meningitis, surgical prophylaxis, a peritoneal infection,
a bone i nfectjhQBme@nitRuMertdHRGIEQRA indeiintelitdsltd Bcb@pbeiddita St aphyl ococcus
aureus infection, a vanconycin-resistant Enterococci infection, a

| i nezol i mharmesicstieaily aorgaahils mli, nftes tautomeraoBaoidrigithcenof, wheeeis Wi @cNROn, a
Francis%gégéagl rensis infection, a Yersinia pestis infection, and

t uber cul g In sone enbodi nents, the present invention relates to a

met hod or usenwWagkehibolifert MRO}BENOInvEMEN BMERES AonPoudd Hhar maceuti cal 'y
acceptable salt, ester, tautoner, or prodrug thereof, is adninistered
otically, ophthalnmcally, nasally, orally, parenterally, taopj®ally, or

|t 1 avenBUSRYceuFA S eEeRERIE HIvEHES oo RS G ERE HherrB LT es fo a

met hed ofontgrRad theQirudivraPh@Y&Pt i Ng or reducing the risk of aconplicated

i ntra-abdom nal infection in a human or animal conprising admnistering to
the human or animal an effective dnount of a conmpound according to fornul a
I, 11, 111, 1V, V, la, Ha, Ma, 108" or WAor a pharnaceutical [y acceptabl e
salt, ester, tautomer, or prodpgggthgr > or‘tg’the use of a conpound
according to formula I, 11, 1137 IV, N la, @4, “Ina, |Va, or Va, or a

phar maceug i cal accept.abl g salt, ester ut o .or prodrug thereof,
Pt e mihirft - BEERE TR e iMooty o0 N F @it i ho. or r educt ng
the ri skrf selceirpbhcHBad d, Btallad abdom nal infecti on, wherein the
conplicated intra-abdom nal infection is selected from polym crobi al

i nfecti o#¢ such as abscess due to Escherichia coli, Costridium

cl ostar i di Qf pr, ubacterium | entum Peptostreptococcus spp., Bacteroides
fragﬁligﬁgégéggpéfdes di stasoni s, Bacteroi des 25ovatus, Bacteroides

t het ai ot aom clhaomeBadlodinadntse shapredont iniventidst episac @ compo@nrigdrrros us,
Streptococcus constel |l atus, Enterococcus faecalis, Proteus mtabilis, or

Clostridiumperfringens...ln sq odinments, th resent .i mention

el at es MURRGTUE G st PR 8T, BRI B Brord LRsBoRg e ek of a

conpl i cadopehriskd the dfdcteial osdty uct ure infection in a human 30 or ani nal
conprising adm nistering to the hynman or animal an effective anbunt of a
conpound according to formula I, Kk, IIJUJJJV, V, la, ha, Ma, |Va, or Va, or
a pharmaceutically acceptable salt|, ester|, tautonmer, or prodrug thereof, or
to the use of a conpound accordkﬂé\ig ;ﬁ?%uLa Z 1L, 11, 1V, V, la, ha,
Ma, IVa, or Va, or a WO 2011ﬂ@47323PNT/U820I0/ 52928 pharnmaceutically

acceptabl e salt, ester, tautomer, or prodrug|thereof, in the manufacture of
a nedi canent for treating, preventing, or regticing the risk of a

conpl i cated skijyn and skin ructure i pfection wherein the conplicated skin
and ki nVRYFiY 4&?ég?ﬁWﬁﬁ?mgﬁa?iEkéﬁgﬁped fromdiabetic 5 foot infections
wi t hout —ost eopyglrelchibofHfertO thl AR RGOS BW:EYE chBbitCld i n suscepti bl e

and resistant isolates), Streptococcus agal acti ae, Streptoqoc%qs pyo genes,
Escheri gifiasmessiuiicaliil asberitdilt salinstamtmitarest, @rpoealnsg thcrealbiwhesginBaas Br oi des

fragilis, Peptostreptococcus specie Por ph nas_asaccharol ytica, or
Provot el | a by DR N OO Kiba st LY RHE TEPESane cPRVANK Grf r ol at o6 o a
nmet hod of treating, 10 preventing or reducing the risk of a ¢gaunity
acqui r edphareaenticaly avceptihieorsdit, ostea rutmherc onpoidsugthesdiii whest¢ienlg to t he
hun%% or animal an effective anount of a conpou d agcording to fornula I,
|1, 471 |, COMPIISEs a PHOSINE OF iRACYIQSiae maletypy a dirivy 1}6%'3‘?’??8§euti cal ly acceptabl e
salt, ester, tautomer, or prodrug thereof, or to the use of a conpound
according to formula I, 11, IIIl, IV, V, la, Ha, Ina, IVa, or Va, or a
pharmaceutically acceptable salt, ester, 15tautomer, or prodrug thereof, in
t he manufacture of a nedi canent for treating, preventing, or reducing the
risk of a community acquired pneunoni a, wherein the community

acqui red pneunmonia is due to Streptoco@éus pneunoniae (penicillin
suscepti bl e and resistant isolates) including cases with concurrent

bact erem a, Haenophilus influenzae (including beta-I|actanase positive

i sol ates), Moraxella catarrhalis, 20 or atypical bacteria |like Mycoplasm
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formula I, I, Ill, 1V, V, la, Ha, Ina, |IVa, or Va, or a pharnaceutically
acceptable salt, ester, tautoner, or prodrug thereof, or to the use of a
conmpound wocoridi4ng23to formula I, 11, 111, 1V, V, la, HapcrnsoloNs2or Va,
or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof,
in the manufacture of a medicanent for treating, preventing, or reducing
the risk of SRFOREFDOGENALY thayratent gention relajgyde aicpmppendRift e pel vi ¢

i nfection including postpartum endomyonetritis, septic aborti g{l and post
surgi cal plﬁlﬁﬂ@é‘e@ﬁ@eﬂlgcacbé}ftﬂﬁé kM) SstbiS tahtsndrOoSirb R OHREGESyIRgahact) ae,
Escherichia coli, Bacteroides fragilis, Porphyrononas asaccharol ytica,
Pept ost reopissecdgstregpral metetPr evot el | a bivia. 10l n some enbodi nents, the
present inventiqn relgtes tg a nethod of treating, prgventing or reducing
the risk of a i N red pneunoni a/vent('geg )7 ted pneunoni a
in a human or Yani fal co i stng adm ni stering'to the hu or animal an
effective anmount qf a conlpound according to formulja I, 11} 111, 1V, V, la,
Ha, Ina, IVa, or , OIE%Y\QQ eutically accep le satY_ e ,

taut omer, or rug-xhereotz-9r to the use o 15CoRpoun z%dingto
formula I, I, IIl, IV, V, la, hd, M, [Va, or Va, or a pharmaceutically
acceptabl e salt mer, or prodrug thereof, in manuf act ure of
a medi canent Igf\ eventing, or red i of a hospital
acqui red pneundni

|
nila, wherl\éi n the hospital

acqui red pneunoni g/ ventillat or associ ated pneunonija i s dup to

20St r ept ococcus unoni (penicillin suscepti ang,(xu i s?%& i sol ates),

St aphyl ococcug/yaur eusX(met hr Zi'tLi n suscepti bl\g/“and TXs1 st anz isol gt es),

Kl ebsi el | a pneunoni ae, Pseudononds aerugi nosa, Aci netobacter spp.,

St enot r ophononass nal \eS.Khi | i a, Haenophilus influenzae (including

bet a-| act anase N1i \k\'N;oI ates), or Legionella pneunophilia. In sone

enbodi ments, the gresent |i nvention relates to a nethod of treating,

25preventing or r ducinwg,‘);he risk of a mcrobial infection associated with
an aerobic and f é\gigbq;osi tive mcroorganismin a human or ani nmal
conpri si ng adMVni st er ng to £hedchunman or ani mal an effective anount of a

conpound according to formula I, Il, IIl, 1V, V, la, Ha, Illa, IVa, or Va,
or a phavhacial isdalé¢pendatloptiabled fioal tCREsberN-t aut omer, or prodrug t her eof

tq the . ding.to, f la l, 1L, LI, V,. la, ha,
oh. e s S0, ReRCBn AAREETHT P i iseRaTtub e combinatipapsHO- st aer
or prodriigh hik@he@fo the Barhd EarBBNMbACS UM cAhbiBatiBib @B Akl YOI dndadt b&rg,

preventing, or reducing the risk of a mcrobial infection associated with
an aer obit@echgddoflactfimcatarkon aeram posi tive m croorgani sm wherein the aerobic

and facutati rampositive mcrqorgapismis.select frog.. VO

2011/ oarszapet oot bl sSa bR IR AE BT BT e rcrt 19 Y BS cept f bl o
and resitsndnkK it SéadeSIm BINRD bAE S and Ves oRE agdaenixc -4 v isudeeiti bl e
and resistant isolates), Enterococcus spp. (vanconycin susceptible and

r esilét amondsYlinNewyd Y 5t @ph@cteBus agal acti ae, Streptococcus pyo genes, or
St aphyl C i i di LChEhi QRS i FuNkes| 4
A S N S A SR L S 1 S SR
of treatRhigsclpeted éoti HgndC ketlydi ng the risk of a microbial infection
associated wth aerobic and facultative gram negative mcroorganismin a
human or aﬁ%isﬁlﬁ?teggrﬁﬁ‘r §‘Pﬂg:1édﬂ?y|lri stering to the human or ani mal an

ef fecti vig® QEDAE] AbnPGRARYRGACccording to formula I, 11, 11, IV, V, la,
Ha, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,

t autldnmerR" issclpetod fogy Henthéneedkylor to the use of a conpound according to
formula L4a.11 [, | V, ~la,, ha, M, [Va, or Va, or a pharmaceutically
accept abl%‘elss%iletcg[ede%‘f%ﬁ ndCroHE¥ " or prodrug thereof, in the manufacture of
a nedi caprny, 1f@2.treating, preventing, or reducing the risk of a mcrobial
infection associated with an aerobic and facultative gram negative

m cr oor gani snin spaereaibediments draaiesenamg chtiiclatasity 8 comapiteeyat i ve

m croorganismis selected from 15 Escherichia coli (includi rnj SBL and KPC
pr oduci nghatRRdaiedly actRRIMP Y, Usied, RiukdBAZEE0LRGE DY BRL&n lLatk amase _
positive isolates),” Kl ebsiella pnéurmpni ae (including ESBL and KPC produci ng
i S0l28t esdomCisty hbattenral mowatdi i , Ent er obacter aero genes, Enterobacter

cl oacae, Morganella norganii, Serratia marcescens, Pseudononas aerugi nosa,
Aci net obacter baumanni, Mraxella catarrhalis, Proteus mrabilis,
Citrobacter koseri, 20 Haenophilus paradPn uenzae, Klebsiella oxytoca
(I'ncluding ESBL and KPC producing isolates), Proteus vulgaris, Providencia
rettgeri,or Providencia stuartii. I n sone enbodi nents, the present
invention relates to a nethod of treating, preventing or reducing the risk

Y I L 1 Y o S N 1 b1 o o o o




In sone enbodi nents, the present invention relates to a nedical device
contai ning a 10conpound of the invention, wherein the device is a stent.
3. Synt heswe 20f1/m4he23Conpounds of the Invention The i nvenPComsSpriowsmdes

met hods for making the conpounds of the invention. The fol |l owi ng
Schenes | b-5b- depict exenplary routes in general terns for synthesizing
t he 15conpound ~r nt invention. I\/bregsﬁeci/ffv clygfmi cal details
are provided i Exam es- Scherre b - CvtoSin

aa.f_. 13 CGB-A Bnﬁ. ... mn/ NH'"'f NHO|J ON
NH2ONNHAN- G- El i Kcz OONN-GI-lJG A 1- | H
Schene 3b - Cy sineNvmth ird Nin Rng X HNNC '
NRNCOC-B-A "N' N O N NH20NLNAN, R H H N NH2NaH 1 RCOC]—I C— B-A, NNO

wherein V is independently selected from —CR*— or -N—,
wherein Z is selected from the group consisting of O, NR?, S(O)y, NR*CO, CONR?, or
NR'CONRY;
R* is selected from H or Cy_g alkyl,
5 R™is selected from H or Cy_g alkyl,
and
nis0, 1, or 2.

In some embodiments, the present invention relates to a compound or a

pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein R
10 comprises the structural moiety
V.
2N %

0] N N

R4
?i N /\F«/L N%
o N \T% N T

R* R* or
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H Schenme 4b - Cytosines w thout second double bond in Rihng CGB-A-B ' OH
HNzPH C- B- A, J- H G NCOo X-Y-Z-Ovs1 J-H G COOH1 [Ha] C-B-A,, 0O[H2]0C B-A0
A AA , GWoloN/w®BlI N GHJIJN NN HHH H WO 2011/ 047323PETruS2020£332928
Schene 5b - Isocytosines wi t hout second double bond in Rng 0 ).1RNH2 (NH2

0O 00 HN IIChzC ) L OHOH .rNH 2.r1s1H2 0 1) Phl (OCOCF3) 2 CbzNOwe 2)
(CO0C1) 2, MeOHN SMe j.L NH2 CbzNNH C;t1 HCB-ANyNH Il N NH2 1JH
5 4. Characteri |N)n of npounds of the Invention Conpounds

desi gned, selected and/or| optim zed by methods described above, once
produced, can be arack sing a variety of assays known to those

skilled in th t tox whet her the conpounds have bi ol ogi cal

activity. For exanple, the npl ecul es can be characterized by conventi onal
assays, including but not @ted to those assays described 10 below, to
det ermi ne whet her they have predicted activity, binding activity and/or

bi ndi ng gR&EHV & ﬂiéfependently selected from —CR*— or —N—,

wherein R* is selected from H or C_g alkyl,
R™ is selected from H or C_galkyl.
In some embodiments, the present invention relates to a compound or a
5  pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein R*is H.

In some embodiments, the present invention relates to a compound having the

formula:
5 _E—F —F
R V. R V.
C—B AI \T/ C—=B A\N/Y
Y. G—H—J )\ Y. —H—J
=N, = \ /
W X z D, (1)
E—F E—F
D/ D/
C—B—A C—B—A
Y rf
)\ Y- G—H—J Y- G—H—J
= -
W xZ Nz (111, W xZ Nz (IV), or

)\ Y ~, AG—H—=J V),
wherein V is independently selected from —CR*— or -N—,
Wis O, NRI, NORI, or S, alternatively W= is selected from the combination of HO— and H-
10 both attached to the same carbon atom or the combination of (C,_g alkyl)O— and H- both
attached to the same carbon atom;
X =——Y represents a single bond or a double bond such that when X ———Y is a single
bond, X is selected from O, NRZ, and S(O), and Y is C-R® , and when X — — —Y is a double
bond, X is N and Y is a carbon atom,
15  Zis selected from the group consisting of O, NR4, S(O)n, NR4CO, CONR4, or NR4CONR4,
R!is selected from H and C; ¢ alkyl,
R? s selected from H and C; ¢ alkyl,
R? is selected from H and C; ¢ alkyl,
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Furt hernore, high-throughput screening can be used to speed up anal ysis
usi ng such assays. As a result, it can be possible to rapidly screen the
nol ecul eswdestwi4be2d herein for activity, for exanple, a®CaniszelomasIves ,
anti-bacterial, anti-fungal, anti-parasitic or anti-viral 15agents. Al so,
it can be, possible to assay how the conpounds interact with a ribosone or
ri bosomet 8gplaerd framdiend Sne apiecti ve as nodul ators (for exanpl e,

i nhi bitogs j hegi.s usi ng techni ques known in the art. GCeneral
met hodoﬁggizse%ﬁefc(%dq%g{rl o@r%n@llgg ﬁlkglh-thr oughput screening are described, for
exanpl e,nis), Deatid,n (1998) Hi gh Throughput Screening, Mrcel Dekker; and
uU. S Pat?nt No. 5%%%](21!33 Hi F-throughput assays can use 20one or nore

di f f er erR CHRENCLY; <R sslePtREfi9H ng, but not limted to, those described
bel ow. (1) Surface Binding Studi es—JA variety of binding assays can
be useful in screening new nol ecul es—fér their bindi ng activity. One
appr?ach i ncl udes surface plasnon resoh,a.nge WO

2011/ 047323PCT/ US2010/ 052928 (SPR) that cah be used to evaluate the binding
proper t i whereih cach Honddsroindepundewsit sehdctdd, r espect to a ri bosone, ri bosonal
subunit or a fragnment thereof. SPR net hodol ogi es neasure the
interacti on between two or nore macronol ecules in real-tinme through the
gener at i O OA— arAYARt Wil NGHRAN 6 Bhertidhll AGRHQ, AhERM One device, 5 (Bl Acore
Bi osensor RTM’from Pharmaci a Bi osensor, Piscataway, N.J.) provides a

f ocused hAeRrndG polindehemwiently sclédtethtromghe prwup woesistmgetbet ween a gold film

(provyi ded as dis abl,e. bi gsensor,. "chi p’) anpd buyf.fer, conpartnment that

can be regul a(taaéﬁ S'ﬂgf%t Edl@gF{aﬁ ai]%d)_n’rﬁci ﬁ(icéﬁ; aﬂ‘ﬁ?@?ﬁé@ “(rcéﬁr?gg'%g_’of

car boxyl at ed @gxtihan that provides a matrix for the coval ent inmobilization

of analytes of interest is attached to the gold film Wen the focused

| i ght 10i nt er act s WPthearben 4tpas inpwecef(bh(¢) igudedstelypdoyoeriionpilyrs replaeidon

resonance i s enha T i |ight Al S ectiysd |y depl et ed

in wavel engt hs t hg&3 %&opﬁiﬁ@cﬁéﬂv% I\gg?}g gljﬁlelggélgs%ﬁlglg%g OByS@EiatrI\gﬁ hg the

reflected pol ychr ai@atO)e, +S(GHINR P aNRES(OgenpoheNR‘StayNhgt hs (by nmeans of a

prisn), and determ_ning _the frequencies that are depleted, the Bl Acore

est dbl i shes an optiaY of et dumedricdnabpye opiprally i syhstituéed with paharmere of

t he generated surf t%oﬂ]% plasnon resonance. Wien desi gned as above, the

pl asnmon resonance [?a d thus the depletion spectrun) is sensitive to nmass in

t he evanescent fi eligl ahwoif (6D imesdondy aboegiptigndlly is kébstihitakweak s(Gfs t he

hydrogel ). If one (i%qgﬁ{:ent of an interacting pair is imobilized to the

hydrogel, and the ¥f'éra& 9§ partner is provided through the buffer

conmpart ment, @yeoL,r‘qf)ﬁlmb,@Jg@@ﬁe%)Ln@?H\g) co[prNeh soerD)be) reasured in
of " mass

real tinme based on e 20 accumulation I.n the evanescent field and
i ts 2or r espor@CHYPQL, {lg cC60 YR tHem pt R refp—r @9 oM EEO BR red uf EaNBy) -t (pe -

depl eti on spegt Thj t emsper i 1. Lanigea itive real -ti

measur enent o¢(t_%95’l @J@a@_ﬁ?t g‘r L@t_lbgﬁgﬁﬁn@hﬁ g Tﬁﬁg@?{é&e\% %_o?ﬁ?égg_lé% t her
conponent . ( 2h) Fop@)RREenep-RRIQESFAIHRC(GISUOEISSENOR- {9} J0TER)-aR) (FP) is
a measurenent 25t echni que that can. readil §6b0e appl i ed t?@éﬁr pteinnzprotein,

pr ot ei n- | i garfe(=SHP—RRA- R ANR AR ratit) oh & Ri{EEudeo € (DSNRVUER Bolos (¢hd  Kds
of the associgii tl - 1S, Lque one of
the. mol coul es o1 M arGap P AESRER o D REAL ierst it BB GRRLE

genésal |y t hemsredicteesatomb ededtad fromtthe g®yp cemifting dof hiteogeasexygtiand safwund of
interest). The sanple m xture, containing both the |]jgand-probe conjugate
and the 30ri H6Ski 14 g8 waﬁuraéefg&ﬁﬁ%turaw%f?ra?gﬂ@ﬁ%c FABORSI; 4% excited with
vertically podfgr_'(@ﬁ@k ight. Light is absorbed by the probe fluorophores,
and re-emtted a short time later. The degree of polarization of the

eni tt ed Whaghin (d¢) ordas)uis eption@ly aubistiittéowitobne hemerd Rt gdups; ght i s dependent
on several factors, but nost inportantly on viscosity of the solution and
on the apparent WO 2011/ 047323PCT/ US2010/ 052928 nol ecul ar wei ght of the

f 1 ugpopheIE. an¥V e RERPELdEANEEISHEd T6RARE BfoubtohdIgtidadr ee of pol arization of
the emtted | i ght depends only on changes in the apparent nol ecul ar wei ght
of the fluordpghopiagleliendh i n-turn depends on whether the probe-1ligand
conjugate is free in solution, or is bound to a receptor. Binding assays
based on FP have a nunber of inportant 5 advantages, including the

measur enent of |1 C50s and Kds under true honbgenous equilibriumconditions,
speed of analysis and anenity to automation, and ability to screen in

cl oudy suspensions and col ored sol uti oR8. (3) Protein Synthesis. It
is contenplated that, in addition to characterization by the foregoing

bi ochem cal assays, the conmpound of interest can also be characterized as a
10nodul ator (for exanple, an inhibitor of protein synthesis) of the



5susceptibility tests for bacteria that grow aerobically; approved
standard-fifth edition. Wayne, PA: NCCLS; 2000. The assays can be al so be
per f or mredworonv@raBi t er trays accordi ng to conventi onal pogEtusedolosyoes as
publ i shed by the CLSI. See CLSI. Methods for Dilution Antim crobial
Susceptibility Tests for Bacteria That G ow Aerobically; Approved
St andar d- Sev e@é?ﬁ A 3ebt meaer atuptehaEsapmtcdvpr Apnyafishrieracyels sgnBETMONCRLS) |
940 10 West j Y. ' - ,
2006). - B HRRch: e AR MR o R A S DR SRS
can further he)edaldmbeden saturated omsaturatad, voanvamakcahocygisays, such as a
nouse or rat. peritonitis infectious models, skin_and soft tissue nodels
(of ton reparindh ergehs Otpﬂgnaﬁ{ansg STHGE M Qe oz e Be Sfi@tmoni a nodel . There
are %eptk@ﬁgtﬁxg&yng@y_$ggﬁm&%ggjqppgb;sgﬂgﬂyugquggﬁe skilled in 15the
[ e used as par

art. These efficaCy nodel s can S of the eval uation process
and can be used asi)@—4cirblen gbmpat ent ¢fH[)-€ffinprdiatéln abeneanpsion&hdip a¢mlacedcan
vary fromreduction in bacterial.burden to |ethality,. Fo he st er

endpoi nt . 1 esul t 5 BrbPERAEHTEE aoHeh Hob] cpbt a0 o e e 0r drug
that protects 50%3‘33‘:0)13,&@(%@@ —BroyNedr L alR BY0), TantUNRTS(OgERESS a
conmpound' s drug-like properties, nmeasurenments of inhibition of 20

cyt ochrome P450 enphyaigof &hd(fpamediptelynbosd epiionaly iewbytiatedoyityroordaereal so
be nmeasured eithengigu Leeonbi nant human enzyme systems or nore conpl ex
systens |ike human |5ver’m crosones. Further, conpounds can be assessed as
substrates of thesiéi) mayalfed)-d) anmydietcicdbiove bpesnally iywibktitulddesieh a@igvi ti es
are useful in determ ning the potential of a conpound to cause drug-drug
interactions or geteYlade @3tPabol ites that retain or have no usefu

25antinicrobhgb(gf1¢jﬁ6 — To get an estimate of the potential of the
conpound to be orally biodvail able, one can also performsolubility and
Caco-2 assays. The latter is a cell line fromhuman epitheliumthat allows

neasyr e of _dru t ake, an a t hrough a.Cacp-2 cell nonol ayer
ofté# gr ’ﬁBdJFF#@ﬂ%gEaﬁgbﬁ?ﬂﬁggzﬁﬁgﬁpEﬁ?%¥ BEPE Bi-at e equi pped m{th al
m cron menbr aaghydrb&s, AU 1Y QORG BRL(AL (HNEIC )bQN?ﬁé‘SNEﬁ@'—N@ tqkﬁat can

basol ateral side of the nonol ayer, assessing'the anmount o dru&
pass t hrough NRECRIR®S' (p-ORDI{0])aped) (AR PR, i(@t-€C(OO@RB5RE, doensur e

nonol ayer integrit n i ght ness of unctions are needed. Using this
sane s§sten1d@gﬂéééRgggﬁgd%éS$CﬁﬁK@Rgggﬁfghyc6615K€Rﬁf j@ed efflgx.

tP ES' api ;T’;%ﬂ%%é@i(@#%ﬁ%)%bﬁﬁ@ﬁEﬁﬁf&ﬁ%ﬁ?ﬁ@ﬁﬁf% K%?E bump can
resaliing i n Tean R LN R R AR Gl her (2l ayer.

These resul t scanORNIERAPRE (iﬂm@')@(@'m%m,*Gy)s@@@)NK6gCW§R?,‘€ﬁPPt S
and both of these factors are known to contribute to oral 5bioavailability
in mamal s.  NERSUCONRACGR BF) R, &a) bNBASED) @R RIYB/, (1h) abi OpN& @RIRGI R, mat el y
in man using traditjional pharmacokinetic experinents wll determ ne the
absol ut e oral(cp) ﬂ&%aﬁ(ﬂéﬁi'@(@%.R IR®, (ddEdiR R nesat aNRHERURDR (& -5 dgbe used

contr1 but ot 0 B o T G B DHEr S DaR fier DR 4 GO QR LR L oo

expeys nent al 0 b i in el e pn the
m)de5 predict%%%?%%@b’g¥E§?Eﬁﬁ§¥%%%F§%gpﬂﬁ%%%Fé?%g |0%ﬂ%@é&%2ﬁgoaﬁds of the
i nvention cammbabétsehiidted, inkdigraRideyenbmanic RételotRaé BBMkintHg dhcvakicet y of

human or other animal, including manmalian and non mammal i an, disorders,

15i ncl udi ng flterastamp selectpd Epay the Rrqupfceatistag, offnifregen. ¢xizeetand walfus, (nrala

i nfections, diagyr ifi i S . i s contenpl ated

t hat, once ig%ﬁ#fﬂ%@%?ggﬁgﬁg%kﬁ$%M%§?€%%ﬁg§&g%&?ﬂgﬁpﬁvgh%ion can be

i ncor por at ed (OR°BANB(ERPRM (roaN[{ @R RINRY[C+OQRR) AHesdose of active

nol ecul e, nmode of adm nistration and use of suitable carrier will depend

upord® he i nt e(rgl?c!?fe686)d‘ﬁ[é(3&léaﬁ H(@R&)@dt(@r@?&&w (=P ERLR AR dﬁs)—bﬁth for
veterinary a r n i 0} | A nﬁgg@g i o the
pr esent i%venzﬁ%ﬁb@ﬂgggé?ﬁiﬁ¢%§h&%%RE%SNRCSﬁggﬁ S |§C§ggﬁgggggx  with a

phar maceutical ly acceptable carrier. The carrier(s) should be
"acceptable” in the sense of being conpatible with the other ingredients of
the fornul ations and not deleterious to the recipient. Pharnmaceutically
acceptable carriers, in this regard, are intended to include any and al

sol vents, dispersion 25medi a, coatings3Oanti-bacterial and anti-fungal
agents, isotonic and absorption delaying agents, and the |ike, conpatible
wi t h pharmaceutical adm nistration. The use of such nedia and agents for
pharmaceutically active substances is known in the art. Except insofar as

oy . - . o



15Useful solutions for oral or parenteral adm nistration can be prepared by
any of the nethods well known in the pharnmaceutical art, described, for
exanpl e, wo Ram4ngzBon’ s Phar maceuti cal Sci ences, (CGennaroT/us2010082928 Mack
Pub., (1990). Formul ations for parenteral adm nistration can also include
gl ycochol ate for, buccal admnistration, nethoxysalicylate.for .rectal

adni ni st rat i d&R BEDP(ERIEDE 1@Y) WG CRIMni @2} NER RPRe (DBt er al
preparation can ,20.b ed in anpoul es, disposable syringes or multiple
dose vials néﬁ@(ﬁp)gsgzgﬁgsﬁplastic. Supposi tories for rectal

admi ni stwidrt@nlpdhseughappis opficaly@dbLiutdd With@nt ben@ieR’ Widups;a noni rritating
exci pi ent such as cocoa butter, other glycerides, or other conpositions
which are solid at roomtenperature and liquid at body tenperatures.

For i atk onsuALaRoBy) REbHE, (3 AR By @5LYA YLENS erRALSysheh oS
napht hal eoegj) FeRAl @) LORS, ONIgCSRENITRI DI 01680 £0¢ bisdyigfaycer of
and ot her Conpositions of high viscosity. her potentially usefu

par ent er@l s alaymyleps —€@rs dlkdp€3-drdugsmbachutecd tunydternedy onyrbmatehatecycle

copol yner particles, osnotic unpi, %gglan abl e i nfusion systens, and

i pos omePMAPEHANGPY BAE RbirotRaPEFS EhTARHNEOUP SPPBHINGH MUEECE; ¢XvEen

For oxanm s T e e SANLRRLARARNRE D! HoANE <GB0t N
deoxiic halratheoadieyl. o} yOR It tBﬂlﬁgnerpberadturatEcstuméatu@tedi or rheafiohsteotydasal
used torecp Bt Iaeet Fary R Sh 1 B Re Fau6 o RS s roReT, Gxyaen, " P°
For mul atinansifef, ahdeu)PrReseenibBy &MirkRD, Sishiupdé® of SonitialcaddBydld; st rati on can
be in the formof: discrete units such as capsul es, gelatin capsules,

sachet s, altcamitizely, twa Rcreyps e taken doggeher tetpem acwmtagyelicng a pr edet er ni ned
amount of : , r ition. ;a-sol uti 8.a
suspensi ontiteinht SRR RRL Pl ARE] RoafBERE hbifitss URUREIBTRID. o e
enullsi on or a water-in-oil emulsion. The drug can also be adm nistered in
the formof a bolus, electuary or paste. A tablet can bg nmade b

) y
conpr essini§ SeiECtas Ay @yhydHeeds (B Sptsidpdor jltaanathycbhdv R HHores de &dkslor y
i ngr edi S I ep. SSi I
Uit abl QOEany et e lER, Eh3 nERALYE B RP3k Binther CAPRLES Shilralh &
gr anul esarompti¢ heterdokyclercoreginimg oae b nobes hettrobtonsanltected fient thdigraigndonsisumg ace

active or,. di spersing 10 agent. | ded, t abl ets can be made by noul ding, in
2 sut £ e o e IR e i (o - SLRRP Gt g e B Rt BORART | o

noi sfpeneddfiean inert liquid diluent. Oral conpositions generally
include an ipert diluent or an edible carrier. For the purpose of oral

t her apeuvhaeiadhi tiraighdel omptichdasbstitetedorigoensbrarercie; i ncor porated with
exci pients. Oral conpositions prepared using a fluid carrier for use as a
nmout hwash i ncl ude 15the conpound in the fluid carrier and are applied

oral ly ambissweabetoand) BYRegiQIBedo)a], e @peds -RIEY @acent inal.yi) -
conpati bl e bi nding agents, and/or adjuvant naterials can be included as
part of Nfe (Ponol’tkorORTH® -NbIENRNR R s(mcpsullied, () rEchetkeayldhe | i ke

can contain any of the followi ng ingredients, or conpounds of a simlar
nat We: Qbilkudi @UcH esalky i (@caember saairaed. luppaeiatedgpniromatia besiony de

el atin; . il : i Sient t ent
Jich as SSmENELRE fhhoR itrasehl SERPRoARL BRfD cBp eI R, dgeR
magnesi umdssubar)afqe —0F; Stleylpi(@sl4 megberdantratsdiams@sraoml boardalatis carbooyele),

R P
Phar mac e ineabeCaiRAsH, inditratddl bARbRaliOhetbRicAL 2BMEiInHS O e sterile

aqueous 25sol utions (where water sol uble) or”dispersions and sterile
powddr s Hataroathms exltetnp oamtbo geoupreepsistatg dmitodgest eviger, andjseldtmby)e-3st4 ut i ons

e T A e gl
Par si ppagiy), R4 jbby-NRiio ‘REhut ¥ e (e3k T, Rad (cﬁﬁs)nCé=NR6)NK§RP;d be st abl e

under the conditions of manufacture and storage a shoul d be preseryed

agai nst tWecrevdraihraugh (10 aaé () dhroggh 80 ans entivmaldn pubsteitesivith gaae ramesrk a and
fungi. The carrier can be a solvent or dispersion nedium containing, for
exanpl e, water, ethanol, polyol (for exanple, glycerol, propylene glycol,
and |iquid polyethylene glycol), and sdiltable nixtures thereof. The proper
fluidity can be mai ntained, for exanple, by the use of a coating such as

| ecithin, by the maintenance WD 2011/047323PCT/ US2010/ 052928 of the
required particle size in the case of dispersion and by the use of

T o Y T T o v -, e



formul ations can be in the formof a fine powder for pul nonary
admnistration froma W 2011/047323PCT/ US2010/ 052928 powder i nhal ation
devi ce orweebfr/garazpel | i ng powder - di spensi ng fornul at i onecTius2atbesmase of
self-propelling solution and spray fornul ations, the effect can be achi eved
ei ther by choice of a valve having the desired spray characteristics (i.e.,
bei ng capabl e of prodUC|ng a spray havi ng the desired particle size) or by

i ncor por@gd 4 d omsle trol I ed
partlclé@sfgge&gor a &B ganQ nﬁglat ?pqgtnzp %ﬁp&h%gg %F(J can be
del i ver exoi, ru)tm%r(m oDR&rU)a@n{figNRémmﬁ(&lgmcnrgeﬁlsﬂr@ql CORbEER! (09F-

di spenser which contains a suitable propellant, e.g., a gas such as carbon
di oxi de,Cos alkym}é,b(tpb darg alkyl)-(3— ]Symbm‘mrcsaammd]|11$lserta1tatedn01a¢remanahetb1@cmle

t ransnmucosal. .or transder trapsmucosal .or tr.ansderna

adni i st%° %HBHg BN "?era%eg%a?lr:ﬁ? B PR &M CPPEFINEP  BLTORG M ATt ed

are Usedaddrbutfﬁﬂ foral @fllkﬁ%@&ﬂcﬁlelﬂﬁé}%ﬁﬁﬁéé BeNefaadd ¥r abMakbeBodyrid)he
art, and include, for exanple, for transmucosal administration, détergents

and bi | e(f)saﬁ—tlé menbpn setutatsia insativhiai srasmaie feegarotys | ceromimping Qh@dr mhfough t he
use of nazal S SRl £ ﬁPtBOSH B8 St F°r Iﬁ&a”e%de{”a ad gﬁr agipn, the
active con@p8 RAS SEGEFEHPI S B UP SPRTIY NS or hement's ™ iz ds> Gel's, or
creans aﬁelgea@mllrétyd Klfﬁ@amratdd bﬂ”kﬁoﬁhﬁtlc ca:IrEdeeleagy l—hlaﬂoe(llaﬂp@ll) nd)‘EO}(@NR@)tR
prepared withocarriers that, protect the, gi nst rapid

el i nllonatGVbnSRra(.()W‘? rRE(QYER R§tBe h(XasNB EEANRBIR e@)T}éRéTaQéﬁf,é?)nul ation,

bl ocompat i L oA iy & B B (ORRNRS () GERRRE ﬁ“@% egp gt o

pol yanhy(mwﬂé)sc(ngmzﬁ@? e HCRERT DR’ ;:mdl(age(cR?ﬁw Rh oesters and
pol yl actic_aci d. N@thod& for preparatjon of. such forngéatlons will be

20appar enthersing Ry dhrougdt {3) aPntignglhes Ftﬂtuteﬁl"b‘gs‘ﬁ}?a?r Rfspensi ons can al so be
used as pharmaceutically acceptable carriers. These can be prepared
according to nethods known to those skilled in the art, for exanple, as
desclisi beRY isnelertsd fidat @hbydogens (192 (9, (d) Br, (c) DX Ccfr3, (ear €N naNs (D) -

) f d
it SN GBS T o {3 yﬁ%ailiﬁ R%ﬂk@@,eccmm@ﬁ%%fw&%g?m s

physi cal |,y ,dj ete un|t 2 [ osa es. f.or t 8 bject to be
treat ed; Hg‘él @u i ¢ AkSRY! fpr% ?r?; kﬁ'%?g(pe?' 5%8’%’“3385?1 Praﬁfd ‘fmsﬁéltr éeji 0korrpound
cal cul atgemh@c RéORYERe thiRaidRSI0ne Gr hdes Afedhiotnsatlcert fiom B2 $R6IREInORtiNg t h

t he reqU|red pharmaceutical carrier. The specification for the dosage unit
forns ofOftHEgcHy@RtEcHrAndrsel i, &) apelff MymARPaBIrftedtUnyatHEiRth BEHOMGHC t he uni que

h t I t
ST EEER, O] AR () B CRPRDRURE (ATOU IR AR HOL B - RERGRFYLPR"
conpounc(mmgc@lmlﬁ,r(y}ies(mgl{ ¢ (ypOUNglalkol)—Bhid memawmxrateﬂ umatm/atauaf s.
Furt her nor e, adnlnlstratlon can be by EerIOdIC |§ ectlonﬁlof a bolus, or

can be. rIBEAHHRECTOBHIF RIKHEMEIF BF PV R eos o sk &igd dignfheggou consisiing

i ntraper i I
|t 1 aver ERGET, SR %l&%ﬂlﬁ%%gd? G L ngne btlcd Endurafiar
a ti s s ueargmefiacabocyclipsbbeeD(IRTREIOIRO¢EVI-EX-NRANRIES Ldd) +OBRAR Lgeadi-sper sed

{nercan B bk Ba TEpDRRT SR @) e d G af P THE ol BE” T osne

surf ac e. Whdreinaj ihvalgh, (r)talil@ éﬁl}rtﬁﬂﬁgﬁ 2dh) ReoptRinBNY altdtutdrwidh bo ordRbchEP;mM C,

nasal, parenteral or oral administration to 5 hunmans or other nmamal s, for
exanple in therapeutically effective anmounts, e.g., anDunts t hat prOV|de

St cr ot R A I0Reep (ITE7 R ® BRTOh PR Nl B ihuna 1 o
to be used ap-park k) 2ok* ANSHRIENROPGERI! @) Id0HERRE ROV ddc,q the

l'iving tlssue or organ to be transplanted prior to removal of tissue or

or gad 1Qulkylp) LE@ s dikeayl, (phh€ gaipayn dycan 1 bencprtey bdaedtddpuisamraenor host .

Al ternativel in addition, once reppved fromthe donor, the organ or

li vi ng qremAkc heffropw! P FOEAINEPNg Obﬁaé%g%rpﬁf@ﬁls Sleger Grom By G SiptiRe
active CORRNRE. olyheR! inaGaReS (e b A6k aaﬂaemgsa%ratéaeo@amn%ét ered
directly tot ired tissu y 1njectian t trssue, or it gcan be
provi deccaslysyelni GatHhajoalleylg(t) ~(GR a?)mz OPHOERIRONR RS atv) —6(QIR oftw)piRént er al
adm ni stration, 15 using any of the nethods and fornul ati ons descri bed
her ei n and/ or knomn in the art. Wiere the drug conprises part of a tissue
or organ preservation solution, any coddercially avail abl e preservation
solution can be used to advantage. For exanple, useful solutions known in
the art include Collins solution, Wsconsin solution, Belzer solution,
Eurocolllns solutlon and Iactated Rlnger s solutlon 20The conpounds of the

oy . o, o v o,



conponent in the ani mal undergoing treatnment which will be anti-mcrobially
effective. Generally, an effective anount of dosage of active conponent

wi |l be iwotha/masrge of fromabout 0.1 to about 100, noreTmSediensiy from

about 1.0 to about 50 ng/ kg of body 20 wei ght/day. The anount admi ni stered
will also I|ke)d;{6depend on,such variables as the type and extent of disease

or i ndi d& IR BE)SELRY (Z)(T{QI@\?B?Y&—@‘%&IPQW%ﬁ%ﬂ@éﬁd@fmf’@ﬁgatﬁﬁf% cul ar
patient,, Lhe ﬁétﬁlo'c%cff 9619&1 oGk O?Ho'rézﬂ&%rogﬂcon{srsgle H@l%ﬂf'ﬂle%%dpv ?ﬁtmé he
formulation o rug sin

e presence and types o exci ple
f or mul atofomt,ro@mdoxygen ramdtselfmrf) (aai)ﬂ(ﬁh&taﬂ@ﬂ)l—@}lmhhesmer ktutasedt ondacuratadienrst ood

upper 1 g Spbo L E G KGR e AL MBENIER HedEeORER T T T sve
| evels, oRIO®)NRIRY, ) JORAIR FORNEe SR GO)RNAAA (119 PORPRYNRERE the daily

dosage can be progresswely i ncreaséd during the course of "treatnent
dependi ng on kaenpl@r twhetdimeitlsir theagroom-DHE- Elelsihnegmuphﬁvfdieh ik ybstose.cahe al so

be divided i edo or admnistrati o] x | e to four
s peoty Db ibuSuar8aidaSe SR B ar rosh D B ARG HRTa her
mammal s @tglrﬁﬂwﬁgodsg,me@aused by or nedi ated by nonsense or nm ssense

mut ati ons. These nutations cause or nediate the disease state or condition
by adveri®Bllyla#feeéndng, for exanple, protein synthesis, folding,

traf fOI cktllgg fau}d function. Exanples of disease states or conditions in
whi ch an appr ecl a le WD 2011/ 047323PCT/ US2010/ 052928 percentage of the

di sease @fa ghandadeuticullyacbgititdy edt, taer, estdrherf di@ifbdil@gsl@ais@f or m ssense

mut ati ons i ncl ude henophilia (factor VIl genpe), neurofibromatosis (NF1 and

NF2 genes), rletspmetensboslr@%ﬁqtﬂ@fsereqq%waﬁntwsﬂ?l&te@é%é)comsaun}doa&soréimwdh% eases

| i ke Epi lygi I anp Iy, (

cyati o P B B R a1 e m ARl B L BEEE ancer
( BRCAL aadomcmngmnegmerebﬂoﬂmae nuscul ar dystrophy (dystrophin gene),
colo ﬁazpcer efmatch repair genes, predomnantly in M.HL and MSH2), and

| ysoSonel 15t8e ™M sor ders such as Nei mann- Pi ck di sease (acid

sphi ngonyel i n@;s3gmmb§es%u§§tesj%§at§%ted\/&sﬁaﬁmwc hEkRRPSI8 chhAiRCone or

m sassenbly of menbrane proteins. Annu Rev Bi ophys Bi onol Struct. 2004,
33:25-51; NatthorsdicteBeatomp s¢legted fomithe emhpebwgtlngmf@ttmnmygtn,snyl sdéures and
di sease Bethesday, _l\éﬁz NCBI l\|iLgIID: 1 38560 d.Rasko, |stvan; Downes,
C S Genes in drci hgem ﬁlb“faggﬂ Turﬁetgra%c{}oaﬁr&n}wﬁgﬁr B%Cfflag di sorders 1st
ed. London ; dwfuvsﬁ{grekbondChapnan & Hall, 1995. NLM I D: 9502404. The
conmpounds of the present invention can be used to.treat or prevent a

di sedse whaeia (ﬁwfdbhﬁmﬁﬁpn%b’%bﬁltbﬁed e Qﬂe@éj ngye Rl &PURBnsense or m ssense
nutations by d3oAdTHoRkE0Nohd e SnlAITRLo BASSHa LBEREA AOoR{EG Y ©
amount of the present I nven to suppress € nonsense or ense

nmut at i onformwlallyigdTi, mVWieIasteIabeI\Sat, at ¥a, @dixmnfphmtlbmm e&aeptaitdgmlt iester,
resonance (NVR) spectra were obtained o er Avance 30% or. Avance 500

spect ronté’t‘t@FIler&IPFW%WETGBQS‘%@TQHQE‘SN?IEGF‘ZﬁO ) sfactdlormse €).(Epfmon 20
react i on,sqly en%z @r Ealeidyner ar{y 51 ?ﬁgsquﬁangvﬁerunqw d chromat ography (HPLC)

grade or A ric em cal’ 'Soci e grade, and anhydrous as obtai ned

f r o5t he manuf act up @r4 carb@ssgows hlealw @fdahm)edlrnéd@wl@rah@@mmlphyﬂy oreplpeedi fi ed
by silica gel" refers to flas chromato phy SI| a gel (EM

Merck, Silica Gel t@'oa]?@t?%?fg Cﬁ%‘gﬁ [ﬁ;ﬁ %@B%?fh“ Qg Hg{ conpounds
of the present i nv@rig)on CANRIE-, psmy)aNRéL Lasluawﬁéggympﬁem cal

transformati ons adapted to the parti cul ar’ situation at hand. Some of

t he abbrevi ations @s’émoif(ﬁ)tﬁélfflmﬁd@wl}h@oeﬁ pemnaélmlwubaemmdnsltlo@nq ¢yemore
synthesis of the &% 1|1essa19 e defined below. h or hr hour(s); mn =

m nute(s) nmol = nnl%? =mllinole(s); M= rml ar; uM = mcronol ar;
g =3gran(s); ug = i th@gﬂf@d)(—@:) im@diatcty O00hesmER At substituked=with t@,(6); L =
mlliliter(s);, Et20 = diethyl ether; THF = tetrahydrofuran; DVSO = di met hyl
sul foxi de; Et0Ac =letliy} gWsate; Et3N = triethyl anine; i-Pr2NEt or DI PEA =

d||sopropylet Y% =

COCL3 = deut orar o9 Boarte e MRS PRGN E s hborh Cu b ahen
2011/04ﬂBﬁﬁEﬁH¥MEHDIU[U5E9H8]MhDPWFonﬁhhanqﬂmnﬁm&ﬁﬂaﬂuemtqﬁdﬂedﬂnemmanoI;
Et OH = et hanol; DMF = di net hyl formam de; BOC = t-butoxycarbonyl; CBZ =
benzyl oxycar bonyl; TBS = tbutyldinmethylsilyl;, TBSCl1 = t-butyl di nmethyl silyl
chloride; TFA = trlfluoroacetlc acid; DBU = di azabi cycl oundecene; TBDPSCl=
t - but yl di phenyl chl orosi |l ane; Hunig's Bdde = 5N, N-dii sopropyl et hyl am ne;
DVAP = 4-di net hyl am nopyridine; Cul = copper (1) iodide; MsCl =

met hanesul fonyl chl oride; NaN3 = sodi um azi de; Na2SO4= sodi um sul f at e;
NaHCIB— sodlun1b|carbonate NaCH = sodlun1hydrOX|de wgscnz magnesi um

I U 75N PN~ . T .



N HH 200C F3 . The conpounds of the present invention can be
prepared, fornulated, and delivered as salts, esters, and prodrugs. For
conveni erwo,20ti@72enpounds are general ly shown w t hout iPadiusationg29as
particular salt, ester, or prodrug form Conpounds of the present i nvention
are shown in TabI e 1. LCMS qui d. 25chr omat ogra%rﬁ/ mass ectral data are
pr ovi dedautm@r O iadivsticesof, wkeﬁelaélléw@ctﬁ@)fromx(@) ,(b) “RH (=NH)NH, and

2011/ 047(§% S2010/ 052928 available this is indicated by "NA'. The LCVS
data are provided using the convention for mlz in the format, [M+ H|
except where Imtsbmewhﬁnedimditg;meqdeseﬁabﬂventﬂon r@atqs.to AleomBounidcdcaom@ing to th«<CVS 100

NN YR 810 0 MR ANER VA 6L NELEENEN HO NN 1 G 0
5  tautomer, or prodrug thereof, wherein
A is selected from

(a) a 4-7 member saturated, unsaturated, or aromatic heterocycle containing one or

more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,

(b) a 4-7 member saturated, unsaturated, or aromatic carbocycle, and

10 (c) a single bond,
wherein (a) or (b) is optionally substituted with one or more R’ groups.
or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

In some embodiments, the present invention relates to a compound according to the
formula I, IT, II1, TV, V, Ia, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,

15  tautomer, or prodrug thereof, wherein A is selected from azepanyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, phenyl, pyridinyl, cyclohexenyl, cyclohexadienyl, dihydropyridyl,
furanyl, tetrahydrofuranyl, tetrahydropyridyl, azetidinyl, pyrrolidinyl, piperidinyl, and
piperidenyl;
wherein any of A immediately above optionally is substituted with one or more R” groups;
20  alternatively, A is a single bond.

In some embodiments, the present invention relates to a compound according to the
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof, wherein B is selected from (a) —(C;_g alkyl)—, wherein

1) 0—4 carbon atoms in (a) immediately above optionally is replaced by a

25 moiety selected from the group consisting of —O—, —S(O),—, ~NR®-, «(C=0)-,
~S(0),NR’~, and -NR®S(0O),NR -,
ii) (a) immediately above optionally is substituted with one or more R’ groups,
and/or
iii) (a) immediately above optionally is substituted with —(C;_g alkyl)-R’

30 groups;

alternatively, B is a single bond.
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442.30 102 NH H2ZNN H HZN O NH CH3 | O NNH O NI/NNH2 H 441.40 103 NH H2NN H
HZN ONH CH3 | O oN NNH O NNH2 H 427.30 104 NH H HO H2 NNir\/"NH CHnh Is O
C), NHO ONvOIpHINH2328- H 428. 20 WD 2011/ 047323PCT/ US2010,05282@ 008528

In some embodiments, the present invention relates to a compound according to the
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof, wherein C is selected from (a) NH; and (b) -NHC(=NH)NH, .

In some embodiments, the present invention relates to a compound according to the

5 formula I, IL III, IV, V, Ia, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof, wherein G is selected from

(a) a 3—14 member saturated, unsaturated, or aromatic heterocycle containing one or

more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,

(b) a 3—14 member saturated, unsaturated, or aromatic carbocycle, and

10 (c) a single bond;
wherein (a) or (b) is optionally substituted with one or more R’ groups.

In some embodiments, the present invention relates to a compound according to the
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof, wherein G is selected from

15 (a) a 4-7 member saturated, unsaturated, or aromatic heterocycle containing one or

more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,

(b) a 4-7 member saturated, unsaturated, or aromatic carbocycle, and

(c) a single bond;
wherein (a) or (b) is optionally substituted with one or more R’ groups.

20 In some embodiments, the present invention relates to a compound according to the
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof, wherein G is selected from azepanyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, phenyl, pyridinyl, cyclohexenyl, cyclohexadienyl, dihydropyridyl,
furanyl, tetrahydrofuranyl, tetrahydropyridyl, azetidinyl, pyrrolidinyl, piperidinyl,

25  piperidenyl, and a single bond.

In some embodiments, the present invention relates to a compound having the

formula:
E —F
/
C—B—A \ D
= \T/
G —H—J
’/Y\Z/
w X ),

wherein C-B-A—, -D-E-F, -G-H-J, V, W, X, Y, and Z are defined as above, or a

30  pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
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NHCH3 | H2NNNNHO H HNNHO oNNNH2 H NH2 N A 106 NHCH3 | H2N N\/y\NNH O H
/NHO ONN) "NH2 H 1-12N 413. 30 107 NHCH3 | H2NN/\ir\NNH O H ONHO (:), NNNH2 H
NH HNNH2 w620B8@®41028 NHCH3 H2N j.i NNNHO HI ONHO ONLNNH2 IFCA/US20M0/052928 . H
496.40 109 NHCH3 | H2NNVy\2\iNH 0 H

In some embodiments, the present invention relates to a compound having the

formula:

C_

Y

(1),
wherein C-B-A—, -D-E-F, -G-H-J, V, W, X, Y, and Z are defined as in formula (II), or a

5  pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

In some embodiments, the present invention relates to a compound having the

formula:
E —F
e
C— B— A D
\ /\(
N
G —H—J
BAY
)\ =~ \Z/

W X (I1I),
wherein C-B-A—, -D-E-F, -G-H-J, V, W, X, Y, and Z are defined as in formula (IIT)
10  above, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
In some embodiments, the present invention relates to a compound having the

formula:

c— B— A -~

| G —H—J
”/’Y\Z/
X av),

wherein C-B-A—, -D-E-F, -G-H-J, V, W, X, Y, and Z are defined as in formula (IV)

W

15  above, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
In some embodiments, the present invention relates to a compound having the

formula:

A\N/V\

N
)\ /J(\ e

w X z V),
wherein C-B-A—, -D-E-F, -G-H-J, V, W, X, Y, and Z are defined as in formula (V), or a

20  pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
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/ NHO ONNNH2 H NH HNNH2 470.00 WO 2011/ 047323PCT/ US2010/ 052928 110
NH2 H HN7NINNH CH3 | NH20 ON O 1.1fl H2 OH 534.50 111 NH H H2NNN CH3 |
0, -. NHO \wO 2011044328 \NI FI N NHO NNH2 H 478.30 112 H2N RCHUSeowiosRR 00

In some embodiments, the present invention relates to a compound having the

formula Ia, Ila, IIla, IVa, or Va:

o E—F o—E—F
C—B—AI\N/ C—B—A /\/(
)\ G—H—J )\ Z G—H—J
0Z SN Sz7 (Ia), 0” N z” (Ila),
o—E—F o E—F
—B— C—B—A
C A\N/I I\N/
)\ = G—H—J )\ G—H—J
0Z N z” (Illa), 0~ °N e (IVa),

or

N
o7 N zT (Va),

or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, wherein the
variables are as defined in formulae I, II, III, IV and V.

5 In some embodiments, the present invention relates to a compound having the

E—F
C—B—A
)\ G—H—J
o) N vadl (Ia)

wherein C-B—A—, -D-E-F, -G-H-J, and Z are defined as in formula (I); or a

formula:

pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
In some embodiments, the present invention relates to a compound having the

10  formula:

(ITa),
wherein C—-B—A—, -D-E-F, and -G-H-J are defined as in formula (II), or a pharmaceutically
acceptable salt, ester, tautomer, or prodrug thereof.

In some embodiments, the present invention relates to a compound having the

15 formula:
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O NN NHO A NNH2 H 451.30 113 HN NH2 NN NH2 241.30 114 NH H 2N H NN
NH2 0 /\ N N NH2 283.20 115 HZN NH2 N ONNH2 . .----- ...., 240.00 116 H2N
WO 2011/047323 PCT/US2010/052928

E—F
D/

C—B—A

)\ > G—H—J
0” N z” (ITla),

wherein C-B—A—, -D-E-F, and -G-H-J are defined as in formula (III) above, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
In some embodiments, the present invention relates to a compound having the

5  formula;
F

E_
D/
C—B—A
I\N/
)\ G—H—J
@) N Z/ (IVa),

wherein C-B—A—, -D-E-F, and -G-H-J are defined as in formula (IV) above, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
In some embodiments, the present invention relates to a compound having the

10  formula:

C—B—A_

N
0] N Z/ (Va),

wherein C-B—A—, -D-E-F, and -G-H-J are defined as in formula (V), or a pharmaceutically
acceptable salt, ester, tautomer, or prodrug thereof.
In some embodiments, the present invention relates to a compound according to
15 formula I, IT, 11T, IV or V having the formula (Ia), wherein Z is -NR*CONR*~, C-B-A—, -D—
E-F, and -G-H-J are defined as in formula (I); or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof.

In some embodiments, the present invention relates to a compound having the
formula:

C—B—A
I/\N/ 0
)\ )L G—H—J
0 N N~
H (Ib),

20  wherein C-B—A—, -D-E-F, and -G-H-J are defined as in formula (I); or a pharmaceutically

N
H
acceptable salt, ester, tautomer, or prodrug thereof.
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NH2 O N NN H2 240.00 WD 2011/047323PCT/ US2010/ 052928 117 HO NH2 O N NNH2
241.10 118 H2ZN NH N H2 / \ N\ (:)NN H2 282.10 119 ONH2 ONNH2 331.20 120
NH H2N ' \wdi2bit 148281 NN H2 N /\ NHo \ ef\i NH2 H 438. 20 1PLTHS2016/052928

In some embodiments, the present invention relates to a compound having the

C—B—AI/\N:L{ .
AN

A is selected from

formula: wherein
(a) a 3—14 member saturated, unsaturated, or aromatic heterocycle containing one or
5 more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
(b) a 3—14 member saturated, unsaturated, or aromatic carbocycle, and
(c) a single bond,
wherein (a) or (b) is optionally substituted with one or more R’ groups;
B is selected from (a) —(C;_g alkyl)—, (b) —(C, g alkenyl)—, (¢) «(C,_g alkynyl)—, and (d) a
10 single bond, wherein
1) 0—4 carbon atoms in any of (a)—(c) immediately above optionally is replaced
by a moiety selected from the group consisting of —O—, —S(O),—, ~NR®-, -
(C=0)-, —C(=NR®)-, —S(0),NR -, and -NR°S(0),NR"-,
i1) any of (a)—(c) immediately above optionally is substituted with one or more
15 R’ groups, and/or
iii) any of (a)—(c) immediately above optionally is substituted with —(C,—Cs
alkyl)-R’ groups; and
C is selected from (a) NH,, (b) -NHC(=NH)NH; and (c) hydrogen;
or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

20 In some embodiments, the present invention relates to a compound having the

C_B_AI\N}LZ o
AN

A is selected from azepanyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl,

formula: , wherein
pyridinyl, cyclohexenyl, cyclohexadienyl, dihydropyridyl, furanyl, tetrahydrofuranyl,
tetrahydropyridyl, azetidinyl, pyrrolidinyl, piperidinyl, and piperidenyl;

25  wherein any of A immediately above optionally is substituted with one or more R’ groups;
alternatively, A is a single bond;

B is selected from (a) —(C; g alkyl)—, wherein
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NH2 i\i/ NNNH2 H 325.10 122 2N H1,1/.\ NH2 oNNH2 H 283.10 123 HO N NH2
------ O NN.----- N H2 H 284.10 124 H2N /\ H H N-)-- NH2 [\ N\ NNNH2 H
325.20 16 MDHMHIZINAN H HN. ---NH 2 N\ / NH2 H 382. 20 PCTMS2010/052928

2011/ 047323PCT/ US2010/ 052928

1) 0—4 carbon atoms in (a) immediately above optionally is replaced by a
moiety selected from the group consisting of —O—, —S(O),—, NR-, -(C=0)-,
~S(0),NR’~, and -NR®S(0O),NR -,
ii) (a) immediately above optionally is substituted with one or more R’ groups,
5 and/or

iii) (a) immediately above optionally is substituted with —(C;_g alkyl)-R’
groups;

alternatively, B is a single bond;

C is selected from (a) NH,, (b) -NHC(=NH)NH; and (c) hydrogen;

10 or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

In some embodiments, the present invention relates to a compound having the

C—B—Aj/\/\N'}L: o
A

formula: H H , wherein C-B—A- is selected from the group
consisting of:

hydrogen,

)N[ HzN/\/\H )"E

/\/\ NH
H2N N

NH
HZNJKH/\/\N/\C\A HZN)]\H/\/\N/\Q\'{
NH

HoN

HzNJkN/\/\N HzNJkN/\/u\N HoN N/YH
H H H H o

o NH CF, NH
N H N)kN/\)\N H N)kN N
HaN N 2 H H 2 H/Y\H
H.N
NH CHF, )Ni
H,N N/\/\ HZNJKH/\/LH HzN H/w/\H
FiC

CHF, NH CH,F

)k NN )‘k H.N N N
H,N N N H,N H H B N N
F;HC
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126 NH H2NNH . N NNNH2 H 302. 00 127 NH H2ZNNH O N N-----"NH2 258.60 128

ceom= " NH2N Y, -",ONNH2 NV A 129 H2ZN ON ----- - NNH2 183.00 130 NH
H2NAN N 'wilet1/048823, NH2 H2N,,,--.H 382.10 131 H2NNH 1@0TNSkd10/40529ThVNH2 H
317.00 132 / H2NNH 4N ONNH2
NH CH,F NH CH; NH
HzN)kﬂ/\/\H HZNXHA/&H/\CK . H/FD:/\H/\Q><
NH CH3; NH F NH
HZNXHMHJ\@ HZNLNA)\N/\QX HNT N N/\@
H H H H
HC
NH F NH - NH
HZNJKH/\/\H)\QX\ ”ZNLH/\XH/\Q( . ﬂ/Y\ﬂ
F

NH

NH NH o

H N)kN/\/\N H N)k )I\/\

S ")n o M
NH  CH;

o )L )\/\

H;N N N

H H

NHOE g
)k /K/\ H N)kN></\N
HNT N N/\@ ; N N

)k )"t F
HN N)\/\N H,N N)\/\N
H H H H

or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

I
[
2
=
m
m
=
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In some embodiments, the present invention relates to a compound having the

Z\Nk 0
o N)\N)]\N/G_g_

wherein G 1s selected from

formula:

5 (a) a 3—14 member saturated, unsaturated, or aromatic heterocycle containing one or

more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
(b) a 3—14 member saturated, unsaturated, or aromatic carbocycle, and
(c) a single bond;

wherein (a) or (b) is optionally substituted with one or more R’ groups,

10 or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

In some embodiments, the present invention relates to a compound according to

formula I, I1, II1, TV, V, Ia, Ila, Ila, IVa, or Va containing R, wherein R” is selected from (a)

hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, (f) -CF;, (g) -CN, (h) -N3 (1) -NO,, (j) -NH,, (k) —OR®,
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273.90 WD 2011/ 047323PCT/ US2010/ 052928 133 H H HZNNNN O NH29%. ONNNH2 H

326.10 134 HH H2NNN ------ \' .-", NH /NNNH2 H ?.," '"NH H2ZNNH 438. 40 135
H2N N-, " ,wOll8110047323- - - - . NNH2 HH N A 136 HO N-----, NH2 RNRHR20461050928 137
H2NNH 4111

() -NHC(=NH)NH3, (m) —C,_g alkyl, (n) —C_g alkenyl, (o) —C;_sg alkynyl, (p) (C_g alkyl)—-
(3—14 member saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur), (q) —(C s
alkyl)-(3—14 member saturated, unsaturated, or aromatic carbocycle), (r) —haloalkyl, (s)

5  alkylthio, (t) -3—14 member saturated, unsaturated, or aromatic heterocycle containing one or
more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, and (u)
—3-14 member saturated, unsaturated, or aromatic carbocycle; alternatively, two R> groups
are taken together to form a carbocycle, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof.

10 In some embodiments, the present invention relates to a compound according to
formula I, II, II1, TV, V. Ia, Ila, Ila, IVa, or Va containing R6, wherein R® is selected from (a)
hydrogen, (b) —=C)_g alkyl, or alternatively two R® groups are taken together to form a
carbocycle, (c) —haloalkyl, (d) —3—14 member saturated, unsaturated, or aromatic heterocycle
containing one or more heteroatoms selected from the group consisting of nitrogen, oxygen,

15  and sulfur, and (¢) —3—14 member saturated, unsaturated, or aromatic carbocycle, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

In some embodiments, the present invention relates to a compound having the

Z\N}{ 0
0 N)\N)LN/G%

wherein G is selected from azepanyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,

formula:

20 phenyl, pyridinyl, cyclohexenyl, cyclohexadienyl, dihydropyridyl, furanyl, tetrahydrofuranyl,
tetrahydropyridyl, azetidinyl, pyrrolidinyl, piperidinyl, piperidenyl, and a single bond; or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

In some embodiments, the present invention relates to a compound having the

TN% 0
0 N)\N)LN/G_H_J
H H

25  hydrogen,

2
H-J, J-H , H-J,

42

formula: , wherein —G-H-J is selected from



ON\---- ..),..,,, NNH2 292.10 138 H2N NH * - NNNH2 H 335.00 139 NH2 el

N.----- \' "-- N, NH2 H 259.90 WO 2011/047323PCT/US2010/ 052928 140 H2N, N
1 X----- WO.20N/@7393" --. NNNH2 H 327.00 141 HN NH H2ZN N- P€T/UsSbO10/0B29eB N ' - - -
ONNNH2 H
H-J
O -
(H'J)z J-H
H-J
H-J
H-J, ;
H-J,
H-J
H-J, \ 2
H-J

2
H-J ?LC‘ H-J
+HA + ., O
N N
H-J, Hod | H, >

or a pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof.

H-J
X
SHa
In some embodiments, the present invention relates to a compound having the

Z\Nk 0
0 N)\N)LN/G_H_J
H H

formula: )

H-J, and

wherein —G-H-J is selected from

hydrogen,
OCF; OCHF, CF; SCF3
O AN O ANH: N N o) NH,
NN
SO,CF; /
O/ S s/
0;
N P o\/\/NHZ O AN 0\/\/NH2
OH OR® NHR?
0 NH
0\/\/NH2 NN 2 O\/\/NHZ O _ANH2
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369.00 143 HZNNN H2 O ONNH2 349. 10 144 H2N HNN H2 .

145 H2ZN NNH2 O N ONNH H2N 374.20 146 H2N NH2 4111, N

NH H2N, N we,20110647323NHS/ O NNO HH NH2 N A

0\/\/NH2
—N Cl F
HN
\\N
.,/
N
O AN O AN
0\/\/NH2
OMe OCF; SCF;
0\/\/NH2
o\/\/NH2 N
OCF; OCF, OCF,
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NNNH2 H 374. 20

ONNNH2 H 317.00 147
PCT/US2010/052928

OCF;

NH,

OCF;
%Nm



WD 2011/ 047323PCT/ US2010/ 052928 148 NH H H2ZNANN ...-",, NHON NH2 476. 40
NH 149 NHNH Q Q* , NH NH NH2 374.20 150 H2N N N | H214N ei N
ym==---- ,WOI 2biNK7323356. 10 151 NH H2ZNN H "--/--,", N NH PCT/US2010/052928

oMe OCF3 SCF3 CF3

NH,
NH, NH, NH,

R NH,
NJJ
== ' == N¢N =
o I
S/ / HN— \ /N
HN HN

R®  NH, R* NH HN HN
5
4)_/ J—/ R®  NH, R NH,
N N 4)_/ 4)—/
N N
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NN NH2 He\ \,---CH3 N 540.40 152 NH H FI 2NANN / NH N NH2 N H CH3 501. 50
* NN CH3 153 H2NNV"\/"N NH2 N N.--"\NNH2 H 378.90 WO

2011/ 047328R0TI/0432010/ 052928 155 NH H H2VI' NN ... --- NHPCT/US20dbI®52928 " . . ,
Naw o\ 0 o)
\ Y Nas NH HN)\NH
N o
HN
R’ NH;, HN HN) HN

4)_/ RY NH; R NH; R° NH;
N 4)—/ 4)_/ 4)_/
N N N

RS NH, 0
b e
N o]
N R® NH, 4)_/
N
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""--. HONN4101 C 477.30 156 H2N H2NNH HN HN O ... .. 1-1,, NNNH2 H 387.90
157 NH H2ZNN H , NH NH2 R ., N NN* H N-CH3 N=1 ni 498.50 158
NH H, --wo20NH4MH2 |, ----, CH3 , NNlie/ HCl N 557. 30PCT/US2010/052928

ﬁy X@f ﬁf X@f

Q o
( \/ ( 5"':0 HN)\/NH

N
(o]

! . d g
J_/NHz R NR: R® NH
2
N ) )
N

or a pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof.

In some embodiments, the present invention relates to a compound having the

Z\Nk 0
0 N)\N)LN/G_H_J

formula: H H )

wherein -G-H-J is selected from:
NC SRS Cl

HN
HN
R® NH NN HN HN
’ 4)_/ R® NH, R® NH,
N
N
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159 NH H2NN H , NH NH2 , ----, N ----", NN H* 494.30 160 NH H2N ----NJ
HNH NH2 ON O NN H 494.40 WD 2011/ 047323PCT/ US2010/ 052928 161 H2NALL
N ---"---WONbi/047323- - NHO ON 338. 90 162 NH2 NHZ2 0% ' - - NBICTAB2@0452928 NH , -
NH NH2 332. 00

F3C H3CHN

HN
5
R NH; N HN
N R® NH.
4)_/ \ R NH ’
N W JJ \
™ N
&

o— pNH
S HN Z
5
HN s R NH, HN \\
R
NH 4)_/ R5 NHZ
N ’ HN
N

o
N R5 NHz
N
*
I/\ —— NéN G
N
5\§ o / Hl\’l\f \ /N
HN
HN HN
RS
4)_/"‘”2 RS NH; RS NH, HN RS NH
2
N G20
N N N
N
- ; 5
\ Y ( = NH o\
/ \ o /
N o
HN
RS NH HN HN
2 R® NH, HN RS NH.
JJ RS NH, JJ
N
N 4)—/ N

or a pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof.
In some embodiments, the present invention relates to a compound containing R”,
wherein R’ is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, () —CF;, (g) CN, (h) -
N; (1) -NO,, (j) -NHa, (k) —OR®, (1) -NHC(=NH)NH,, (m) —C,_g alkyl, (n) =C}_g alkenyl, (o)
5 —Cygalkynyl, (p) —(C; s alkyl)-(3—14 member saturated, unsaturated, or aromatic
heterocycle containing one or more heteroatoms selected from the group consisting of
nitrogen, oxygen, and sulfur), (q) «(C;_g alkyl)-(3—14 member saturated, unsaturated, or

aromatic carbocycle), (r) —haloalkyl, (s) —SR®, (t) —3—14 member saturated, unsaturated, or
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aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur, and (u) —3—14 member saturated, unsaturated, or aromatic
carbocycle; alternatively, two R” groups are taken together to form a carbocycle, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

5 In some embodiments, the present invention relates to a compound containing R®,
wherein R° is selected from (a) hydrogen, (b) —C; g alkyl or alternatively two R® groups are
taken together to form a carbocycle, (c) —haloalkyl, (d) —3—14 member saturated, unsaturated,
or aromatic heterocycle containing one or more heteroatoms selected from the group
consisting of nitrogen, oxygen, and sulfur, and (¢) —3—14 member saturated, unsaturated, or

10  aromatic carbocycle, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug
thereof.

In some embodiments, the present invention relates to a compound according to
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,
tautomer, or pro-drug thereof, wherein the group —D-E-F represents hydrogen.

15 In some embodiments, the present invention relates to a compound according to
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,
tautomer, or pro-drug thereof, wherein W, when it is present, is O, NRI, NORI, orS.

In some embodiments, the present invention relates to a compound according to
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,

20  tautomer, or pro-drug thercof, wherein X— — — Y, when it is present, is a double bond and X is
N and Y is a carbon atom.

In some embodiments, the present invention relates to a compound according to
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,
tautomer, or pro-drug thereof, wherein R*, when it is present, is H.

25 In some embodiments, the present invention relates to a compound according to
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,
tautomer, or pro-drug thereof, wherein Z, when it is present, is NR*.

In some embodiments, the present invention relates to a compound according to
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,

30 tautomer, or pro-drug thereof, wherein R* is H.

In some embodiments, the present invention relates to a compound according to
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,

tautomer, or pro-drug thereof, that binds to a ribosome.
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In some embodiments, the present invention relates to a compound according to
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,
tautomer, or pro-drug thereof, that binds to the ribosome wherein the ribosome is a bacterial
ribosome.

5 In some embodiments, the present invention relates to a compound according to any
of the compounds in Table 1 or a pharmaceutically acceptable salt, ester, tautomer, or
prodrug thereof.

In some embodiments, the present invention relates to a pharmaceutical composition
comprising a compound of the invention, or a pharmaceutically acceptable salt, ester,

10 tautomer, or prodrug thereof, and a pharmaceutically acceptable carrier.

In some embodiments, the present invention relates to a method for treating,
preventing or reducing the risk of a discase state in a human or animal comprising
administering to a human or animal in need thereof an effective amount of a compound of the
invention or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

15 In some embodiments, the present invention relates to a method of treating a
microbial infection in a human or animal comprising administering to the human or animal an
effective amount of a compound of the invention, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof.

In some embodiments, the present invention relates to the use of a compound of the

20  invention, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, in the
manufacture of a medicament for treating a microbial infection in a human or animal.

In some embodiments, the present invention relates to a method of treating,
preventing or reducing the risk of a microbial infection in a human or animal comprising
administering to the human or animal an effective amount of a compound of the invention, or

25  apharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, or to the use of a
compound of the invention, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug
thereof, in the manufacture of a medicament for treating, preventing, or reducing the risk of a
microbial infection,

wherein the microbial infection is selected from the group consisting of:

30 a skin infection, a Gram positive infection, a Gram negative infection, nosocomial

pneumonia, community acquired pneumonia, post—viral pneumonia, hospital acquired

pneumonia/ventilator associated pneumonia, a respiratory tract infection such as

chronic respiratory tract infection (CRTI), acute pelvic infection, a complicated skin
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and skin structure infection, a skin and soft tissue infection (SSTI) including
uncomplicated skin and soft tissue infections (uSSTI)s and complicated skin and soft
tissue infections, an abdominal infection, a complicated intra-abdominal infection, a
urinary tract infection, bacteremia, septicemia, endocarditis, an atrio—ventricular shunt

5 infection, a vascular access infection, meningitis, surgical prophylaxis, a peritoneal
infection, a bone infection, a joint infection, a methicillin—resistant Staphylococcus
aureus infection, a vancomycin—resistant Enterococci infection, a linezolid-resistant
organism infection, a Bacillus anthracis infection, a Francisella tularensis infection, a
Yersinia pestis infection, and tuberculosis.

10 In some embodiments, the present invention relates to a method or use wherein the
compound of the invention, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug
thereof, is administered otically, ophthalmically, nasally, orally, parenterally, topically, or
intravenously.

In some embodiments, the present invention relates to a method of treating,

15  preventing or reducing the risk of acomplicated intra-abdominal infection in a human or
animal comprising administering to the human or animal an effective amount of a compound
according to formula I, II, II1, IV, V, Ia, Ila, Illa, IVa, or Va, or a pharmaceutically
acceptable salt, ester, tautomer, or prodrug thereof, or to the use of a compound according to
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,

20  tautomer, or prodrug thereof, in the manufacture of a medicament for treating, preventing, or
reducing the risk of a complicated intra-abdominal infection,

wherein the complicated intra-abdominal infection is selected from polymicrobial
infections such as abscess due to Escherichia coli, Clostridium clostridioforme, Eubacterium
lentum, Peptostreptococcus spp., Bacteroides fragilis, Bacteroides distasonis, Bacteroides

25  ovatus, Bacteroides thetaiotaomicron, Bacteroides uniformis, Streptococcus anginosus,
Streptococcus constellatus, Enterococcus faecalis, Proteus mirabilis, or Clostridium
perfringens.

In some embodiments, the present invention relates to a method of treating,
preventing or reducing the risk of a complicated skin and skin structure infection in a human

30  or animal comprising administering to the human or animal an effective amount of a
compound according to formula I, 11, III, IV, V, Ia, Ila, Illa, IVa, or Va, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, or to the use of a

compound according to formula I, 11, III, IV, V, Ia, Ila, Illa, IVa, or Va, or a
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pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, in the manufacture of a
medicament for treating, preventing, or reducing the risk of a complicated skin and skin
structure infection

wherein the complicated skin and skin structure infection is selected from diabetic
foot infections without osteomyelitis due to Staphylococcus aureus (methicillin susceptible
and resistant isolates), Streptococcus agalactiae, Streptococcus pyogenes, Escherichia coli,
Klebsiella pneumoniae, Proteus mirabilis, Bacteroides fragilis, Peptostreptococcus species,
Porphyromonas asaccharolytica, or Prevotella bivia.

In some embodiments, the present invention relates to a method of treating,
preventing or reducing the risk of a community acquired pneumonia in a human or animal
comprising administering to the human or animal an effective amount of a compound
according to formula I, II, II1, IV, V, Ia, Ila, Illa, IVa, or Va, or a pharmaceutically
acceptable salt, ester, tautomer, or prodrug thereof, or to the use of a compound according to
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof, in the manufacture of a medicament for treating, preventing, or
reducing the risk of a community acquired pneumonia,

wherein the community acquired pneumonia is due to Streptococcus pneumoniae
(penicillin susceptible and resistant isolates) including cases with concurrent bacteremia,
Haemophilus influenzae (including beta-lactamase positive isolates), Moraxella catarrhalis,
or atypical bacteria like Mycoplasma spp.

In some embodiments, the present invention relates to a method of treating,
preventing or reducing the risk of a complicated urinary tract infection in a human or animal
comprising administering to the human or animal an effective amount of a compound
according to formula I, II, II1, IV, V, Ia, Ila, Illa, IVa, or Va, or a pharmaceutically
acceptable salt, ester, tautomer, or prodrug thereof, or to the use of a compound according to
formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof, in the manufacture of a medicament for treating, preventing, or
reducing the risk of a complicated urinary tract infection

wherein the complicated urinary tract infection is selected from pyelonephritis due to
Escherichia coli, concurrent bacteremia, or Klebsiella pneumoniae.

In some embodiments, the present invention relates to a method of treating,
preventing or reducing the risk of an acute pelvic infection in a human or animal comprising

administering to the human or animal an effective amount of a compound according to
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formula I, I1, II1, TV, V, 1a, Ila, Illa, IVa, or Va, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof, or to the use of a compound according to formula I, 11, 111, IV,
V, Ia, Ila, Illa, I'Va, or Va, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug
thereof, in the manufacture of a medicament for treating, preventing, or reducing the risk of
an acute pelvic infection

wherein the acute pelvic infection including postpartum endomyometritis, septic
abortion and post surgical gynecologic infections is due to Streptococcus agalactiae,
Escherichia coli, Bacteroides fragilis, Porphyromonas asaccharolytica, Peptostreptococcus
spp., or Prevotella bivia.

In some embodiments, the present invention relates to a method of treating,
preventing or reducing the risk of a hospital acquired pneumonia/ventilator associated
pneumonia in a human or animal comprising administering to the human or animal an
effective amount of a compound according to formula I, I, III, IV, V, Ia, Ila, Illa, IVa, or Va,
or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, or to the use of a
compound according to formula I, 11, III, IV, V, Ia, Ila, Illa, IVa, or Va, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, in the manufacture of a
medicament for treating, preventing, or reducing the risk of a hospital acquired
pneumonia/ventilator associated pneumonia,

wherein the hospital acquired pneumonia/ventilator associated pneumonia is due to
Streptococcus pneumoniae (penicillin susceptible and resistant isolates), Staphylococcus
aureus (methicillin susceptible and resistant isolates), Klebsiella pneumoniae, Pseudomonas
aeruginosa, Acinetobacter spp., Stenotrophomonas maltophilia, Haemophilus influenzae
(including beta-lactamase positive isolates), or Legionella pneumophilia.

In some embodiments, the present invention relates to a method of treating,
preventing or reducing the risk of a microbial infection associated with an acrobic and
facultative gram-positive microorganism in a human or animal comprising administering to
the human or animal an effective amount of a compound according to formula I, 11, IIT, IV, V,
Ia, Ila, Il1a, I'Va, or Va, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug
thereof, or to the use of a compound according to formula I, II, IT1, 1V, V, Ia, 1la, Illa, IVa, or
Va, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, in the
manufacture of a medicament for treating, preventing, or reducing the risk of a microbial
infection associated with an aerobic and facultative gram-positive microorganism,

wherein the acrobic and facultative gram-positive microorganism is selected from:
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Staphylococcus aureus (methicillin susceptible and resistant isolates), Streptococcus
preumoniae (penicillin susceptible and resistant isolates), Enterococcus spp. (vancomycin
susceptible and resistant isolates), Streptococcus agalactiae, Streptococcus pyogenes, or
Staphylococcus epidermidis (methicillin susceptible and resistant isolates).

5 In some embodiments, the present invention relates to a method of treating,
preventing or reducing the risk of a microbial infection associated with an aerobic and
facultative gram-negative microorganism in a human or animal comprising administering to
the human or animal an effective amount of a compound according to formula I, 11, IIT, IV, V,
Ia, Ila, Il1a, I'Va, or Va, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug

10 thereof, or to the use of a compound according to formula I, II, III, IV, V, Ia, Ila, Illa, IVa, or
Va, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, in the
manufacture of a medicament for treating, preventing, or reducing the risk of a microbial
infection associated with an aerobic and facultative gram-negative microorganism,

wherein the acrobic and facultative gram-negative microorganism is selected from:

15  Escherichia coli (including ESBL and KPC producing isolates), Haemophilus influenzae
(including Beta-lactamase positive isolates), Klebsiella pneumoniae (including ESBL and
KPC producing isolates), Citrobacter freundii, Enterobacter aerogenes, Enterobacter
cloacae, Morganella morganii, Serratia marcescens, Pseudomonas aeruginosa,
Acinetobacter baumanni, Moraxella catarrhalis, Proteus mirabilis, Citrobacter koseri,

20  Haemophilus parainfluenzae, Klebsiella oxytoca (including ESBL and KPC producing
isolates), Proteus vulgaris, Providencia rettgeri,or Providencia stuartii.

In some embodiments, the present invention relates to a method of treating,
preventing or reducing the risk of a microbial infection associated with an anaerobic
microorganism in a human or animal comprising administering to the human or animal an

25  effective amount of a compound according to formula I, II, II1, IV, V, Ia, Ila, I1la, IVa, or Va,
or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, or to the use of a
compound according to formula I, 11, III, IV, V, Ia, Ila, Illa, IVa, or Va, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, in the manufacture of a
medicament for treating, preventing, or reducing the risk of a microbial infection associated

30  with an anaerobic microorganism,

wherein the anaerobic microorganism is selected from: Bacteroides fragilis,
Bacteroides distasonis, Bacteroides ovatus, Bacteroides thetaiotaomicron, Bacteroides

uniformis, Clostridium clostridioforme, Eubacterium lentum, Peptostreptococcus species,
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Porphyromonas asaccharolytica, Prevotella bivia, Bacteroides vulgates, Clostridium
perfringens, or Fusobacterium spp.

In some embodiments, the present invention relates to a method of synthesizing a
compound of the invention, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug

5  thereof.

In some embodiments, the present invention relates to a medical device containing a
compound of the invention, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug
thereof.

In some embodiments, the present invention relates to a medical device containing a

10 compound of the invention, wherein the device is a stent.

3. Synthesis of the Compounds of the Invention
The invention provides methods for making the compounds of the invention. The
following Schemes 1b—Sb— depict exemplary routes in general terms for synthesizing the
15  compounds of the present invention. More specific chemical details are provided in the
Examples.

Scheme 1b — Cvtosines

OH
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Scheme 2b — Isocvtosine
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Scheme 4b — Cvytosines without second double bond in Ring
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Scheme 5b — Isocvtosines without second double bond in Ring
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5 4. Characterization of Compounds of the Invention

Compounds designed, selected and/or optimized by methods described above, once
produced, can be characterized using a variety of assays known to those skilled in the art to
determine whether the compounds have biological activity. For example, the molecules can
be characterized by conventional assays, including but not limited to those assays described

10 below, to determine whether they have a predicted activity, binding activity and/or binding
specificity.

Furthermore, high—throughput screening can be used to speed up analysis using such
assays. As a result, it can be possible to rapidly screen the molecules described herein for
activity, for example, as anti—cancer, anti—bacterial, anti—fungal, anti—parasitic or anti—viral

15 agents. Also, it can be possible to assay how the compounds interact with a ribosome or
ribosomal subunit and/or are effective as modulators (for example, inhibitors) of protein
synthesis using techniques known in the art. General methodologies for performing high—

throughput screening are described, for example, in Devlin (1998) High Throughput

Screening, Marcel Dekker; and U.S. Patent No. 5,763,263. High—throughput assays can use
20  one or more different assay techniques including, but not limited to, those described below.
(1) Surface Binding Studies. A variety of binding assays can be useful in screening

new molecules for their binding activity. One approach includes surface plasmon resonance
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(SPR) that can be used to evaluate the binding properties of molecules of interest with respect
to a ribosome, ribosomal subunit or a fragment thereof.

SPR methodologies measure the interaction between two or more macromolecules in
real-time through the generation of a quantum—mechanical surface plasmon. One device,

5  (BlIAcore Biosensor RTM from Pharmacia Biosensor, Piscataway, N.J.) provides a focused
beam of polychromatic light to the interface between a gold film (provided as a disposable
biosensor "chip") and a buffer compartment that can be regulated by the user. A 100 nm
thick "hydrogel" composed of carboxylated dextran that provides a matrix for the covalent
immobilization of analytes of interest is attached to the gold film. When the focused light

10 interacts with the free electron cloud of the gold film, plasmon resonance is enhanced. The
resulting reflected light is spectrally depleted in wavelengths that optimally evolved the
resonance. By separating the reflected polychromatic light into its component wavelengths
(by means of a prism), and determining the frequencies that are depleted, the BIAcore
establishes an optical interface which accurately reports the behavior of the generated surface

15  plasmon resonance. When designed as above, the plasmon resonance (and thus the depletion
spectrum) is sensitive to mass in the evanescent field (which corresponds roughly to the
thickness of the hydrogel). If one component of an interacting pair is immobilized to the
hydrogel, and the interacting partner is provided through the buffer compartment, the
interaction between the two components can be measured in real time based on the

20  accumulation of mass in the evanescent field and its corresponding effects of the plasmon
resonance as measured by the depletion spectrum. This system permits rapid and sensitive
real-time measurement of the molecular interactions without the need to label either
component.

(2) Fluorescence Polarization. Fluorescence polarization (FP) is a measurement

25  technique that can readily be applied to protein—protein, protein—ligand, or RNA-ligand
interactions in order to derive ICsys and Kds of the association reaction between two
molecules. In this technique one of the molecules of interest is conjugated with a
fluorophore. This is generally the smaller molecule in the system (in this case, the compound
of interest). The sample mixture, containing both the ligand—probe conjugate and the

30  ribosome, ribosomal subunit or fragment thereof, is excited with vertically polarized light.
Light is absorbed by the probe fluorophores, and re—emitted a short time later. The degree of
polarization of the emitted light is measured. Polarization of the emitted light is dependent

on several factors, but most importantly on viscosity of the solution and on the apparent
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molecular weight of the fluorophore. With proper controls, changes in the degree of
polarization of the emitted light depends only on changes in the apparent molecular weight of
the fluorophore, which in—turn depends on whether the probe—ligand conjugate is free in
solution, or is bound to a receptor. Binding assays based on FP have a number of important
advantages, including the measurement of 1Csos and Kds under true homogenous equilibrium
conditions, speed of analysis and amenity to automation, and ability to screen in cloudy
suspensions and colored solutions.

(3) Protein Synthesis. 1t is contemplated that, in addition to characterization by the
foregoing biochemical assays, the compound of interest can also be characterized as a
modulator (for example, an inhibitor of protein synthesis) of the functional activity of the
ribosome or ribosomal subunit.

Furthermore, more specific protein synthesis inhibition assays can be performed by
administering the compound to a whole organism, tissue, organ, organelle, cell, a cellular or
subcellular extract, or a purified ribosome preparation and observing its pharmacological and
inhibitory properties by determining, for example, its inhibition constant (ICs) for inhibiting
protein synthesis. Incorporation of *H leucine or *°S methionine, or similar experiments can
be performed to investigate protein synthesis activity. A change in the amount or the rate of
protein synthesis in the cell in the presence of a molecule of interest indicates that the
molecule is a modulator of protein synthesis. A decrease in the rate or the amount of protein
synthesis indicates that the molecule is a inhibitor of protein synthesis.

(4) Antimicrobial assays and other evaluations Furthermore, the compounds can be
assayed for anti—proliferative or anti—infective properties on a cellular level. For example,
where the target organism is a microorganism, the activity of compounds of interest can be
assayed by growing the microorganisms of interest in media either containing or lacking the
compound. Growth inhibition can be indicative that the molecule can be acting as a protein
synthesis inhibitor. More specifically, the activity of the compounds of interest against
bacterial pathogens can be demonstrated by the ability of the compound to inhibit growth of
defined strains of human pathogens. For this purpose, a panel of bacterial strains can be
assembled to include a variety of target pathogenic species, some containing resistance
mechanisms that have been characterized. Use of such a panel of organisms permits the
determination of structure—activity relationships not only in regards to potency and spectrum,

but also with a view to obviating resistance mechanisms.
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Minimum inhibitory concentrations (MICs) are determined by the microdilution
method, typically in a final volume of 100 microliters, according to protocols outlined by The
Clinical and Laboratory Standards Institute [CLSI; formerly the National Committee for
Clinical Laboratory Standards (NCCLS)]. See CLSI: Methods for dilution antimicrobial
susceptibility tests for bacteria that grow aerobically; approved standard—fifth edition.
Wayne, PA: NCCLS; 2000. The assays can be also be performed in microtiter trays
according to conventional methodologies as published by the CLSI. See CLSI. Methods for
Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Acrobically; Approved
Standard—Seventh Edition. CLSI Document M7—-A7 [ISBN 1-56238-587-9] CLSI, 940
West Valley Road, Suite 1400, Wayne Pennsylvania 19087-1898 USA, 2006).

The antimicrobial and other drug properties of the compounds can further be
evaluated in various in vivo mammalian assays, such as a mouse or rat peritonitis infectious
models, skin and soft tissue models (often referred to as the thigh model), or a mouse
pneumonia model. There are septicemia or organ infection models known to those skilled in
the art. These efficacy models can be used as part of the evaluation process and can be used
as a guide of potential efficacy in humans. Endpoints can vary from reduction in bacterial
burden to lethality. For the latter endpoint, results are often expressed as a PDs value, or the
dose of drug that protects 50% of the animals from mortality.

To further assess a compound’s drug—like properties, measurements of inhibition of
cytochrome P450 enzymes and phase II metabolizing enzyme activity can also be measured
either using recombinant human enzyme systems or more complex systems like human liver
microsomes. Further, compounds can be assessed as substrates of these metabolic enzyme
activities as well. These activities are useful in determining the potential of a compound to
cause drug—drug interactions or generate metabolites that retain or have no useful
antimicrobial activity.

To get an estimate of the potential of the compound to be orally bioavailable, one can
also perform solubility and Caco—2 assays. The latter is a cell line from human epithelium
that allows measurement of drug uptake and passage through a Caco-2 cell monolayer often
growing within wells of a 24—well microtiter plate equipped with a 1 micron membrane. Free
drug concentrations can be measured on the basolateral side of the monolayer, assessing the
amount of drug that can pass through the intestinal monolayer. Appropriate controls to
ensure monolayer integrity and tightness of gap junctions are needed. Using this same

system one can get an estimate of P—glycoprotein mediated efflux. P—glycoprotein is a pump
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that localizes to the apical membrane of cells, forming polarized monolayers. This pump can
abrogate the active or passive uptake across the Caco—2 cell membrane, resulting in less drug
passing through the intestinal epithelial layer. These results are often done in conjunction
with solubility measurements and both of these factors are known to contribute to oral

5  Dbioavailability in mammals. Measurements of oral bioavailability in animals and ultimately
in man using traditional pharmacokinetic experiments will determine the absolute oral
bioavailability.

Experimental results can also be used to build models that help predict physical—
chemical parameters that contribute to drug—like properties. When such a model is verified,

10 experimental methodology can be reduced, with increased reliance on the model
predictability.

S. Formulation and Administration

The compounds of the invention can be useful in the prevention or treatment of a
variety of human or other animal, including mammalian and non mammalian, disorders,

15  including for example, bacterial infection, fungal infections, viral infections, diarrhea,
parasitic diseases, and cancer. It is contemplated that, once identified, the active molecules of
the invention can be incorporated into any suitable carrier prior to use. The dose of active
molecule, mode of administration and use of suitable carrier will depend upon the intended
recipient and target organism. The formulations, both for veterinary and for human medical

20 use, of compounds according to the present invention typically include such compounds in
association with a pharmaceutically acceptable carrier.

The carrier(s) should be "acceptable” in the sense of being compatible with the other
ingredients of the formulations and not deleterious to the recipient. Pharmaceutically
acceptable carriers, in this regard, are intended to include any and all solvents, dispersion

25  media, coatings, anti—bacterial and anti—fungal agents, isotonic and absorption delaying
agents, and the like, compatible with pharmaceutical administration. The use of such media
and agents for pharmaceutically active substances is known in the art. Except insofar as any
conventional media or agent is incompatible with the active compound, use thereof in the
compositions is contemplated. Supplementary active compounds (identified or designed

30  according to the invention and/or known in the art) also can be incorporated into the
compositions. The formulations can conveniently be presented in dosage unit form and can
be prepared by any of the methods well known in the art of pharmacy/microbiology. In

general, some formulations are prepared by bringing the compound into association with a
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liquid carrier or a finely divided solid carrier or both, and then, if necessary, shaping the
product into the desired formulation.

A pharmaceutical composition of the invention should be formulated to be compatible
with its intended route of administration. Examples of routes of administration include oral,
otic, ophthalmic, nasal, or parenteral, for example, intravenous, intradermal, inhalation,
transdermal (topical), transmucosal, and rectal administration. Solutions or suspensions used
for parenteral, intradermal, or subcutaneous application can include the following
components: a sterile diluent such as water for injection, saline solution, fixed oils,
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or
sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as
acetates, citrates or phosphates and agents for the adjustment of tonicity such as sodium
chloride or dextrose. pH can be adjusted with acids or bases, such as hydrochloric acid or
sodium hydroxide.

Useful solutions for oral or parenteral administration can be prepared by any of the
methods well known in the pharmaceutical art, described, for example, in Remington's

Pharmaceutical Sciences, (Gennaro, A., ed.), Mack Pub., (1990). Formulations for parenteral

administration can also include glycocholate for buccal administration, methoxysalicylate for
rectal administration, or citric acid for vaginal administration. The parenteral preparation can
be enclosed in ampoules, disposable syringes or multiple dose vials made of glass or plastic.
Suppositories for rectal administration also can be prepared by mixing the drug with a non—
irritating excipient such as cocoa butter, other glycerides, or other compositions which are
solid at room temperature and liquid at body temperatures. Formulations also can include,
for example, polyalkylene glycols such as polyethylene glycol, oils of vegetable origin, and
hydrogenated naphthalenes. Formulations for direct administration can include glycerol and
other compositions of high viscosity. Other potentially useful parenteral carriers for these
drugs include ethylene—vinyl acetate copolymer particles, osmotic pumps, implantable
infusion systems, and liposomes. Formulations for inhalation administration can contain as
excipients, for example, lactose, or can be aqueous solutions containing, for example,
polyoxyethylene—9-lauryl ether, glycocholate and deoxycholate, or oily solutions for
administration in the form of nasal drops, or as a gel to be applied intranasally. Retention

enemas also can be used for rectal delivery.
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Formulations of the present invention suitable for oral administration can be in the
form of: discrete units such as capsules, gelatin capsules, sachets, tablets, troches, or
lozenges, each containing a predetermined amount of the drug; a powder or granular
composition; a solution or a suspension in an aqueous liquid or non—aqueous liquid; or an
oil-in—water emulsion or a water—in—oil emulsion. The drug can also be administered in the
form of a bolus, electuary or paste. A tablet can be made by compressing or moulding the
drug optionally with one or more accessory ingredients. Compressed tablets can be prepared
by compressing, in a suitable machine, the drug in a free—flowing form such as a powder or
granules, optionally mixed by a binder, lubricant, inert diluent, surface active or dispersing
agent. Moulded tablets can be made by moulding, in a suitable machine, a mixture of the
powdered drug and suitable carrier moistened with an inert liquid diluent.

Oral compositions generally include an inert diluent or an edible carrier. For the
purpose of oral therapeutic administration, the active compound can be incorporated with
excipients. Oral compositions prepared using a fluid carrier for use as a mouthwash include
the compound in the fluid carrier and are applied orally and swished and expectorated or
swallowed. Pharmaceutically compatible binding agents, and/or adjuvant materials can be
included as part of the composition. The tablets, pills, capsules, troches and the like can
contain any of the following ingredients, or compounds of a similar nature: a binder such as
microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose; a
disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as
magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening
agent such as sucrose or saccharin; or a flavoring agent such as peppermint, methyl salicylate,
or orange flavoring.

Pharmaceutical compositions suitable for injectable use include sterile aqueous
solutions (where water soluble) or dispersions and sterile powders for the extemporancous
preparation of sterile injectable solutions or dispersion. For intravenous administration,
suitable carriers include physiological saline, bacteriostatic water, Cremophor ELTM (BASF,
Parsippany, NJ) or phosphate buffered saline (PBS). It should be stable under the conditions
of manufacture and storage and should be preserved against the contaminating action of
microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion
medium containing, for example, water, ethanol, polyol (for example, glycerol, propylene
glycol, and liquid polyethylene glycol), and suitable mixtures therecof. The proper fluidity

can be maintained, for example, by the use of a coating such as lecithin, by the maintenance
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of the required particle size in the case of dispersion and by the use of surfactants. In many

cases, it will be preferable to include isotonic agents, for example, sugars, polyalcohols such

as manitol, sorbitol, or sodium chloride in the composition. Prolonged absorption of the

injectable compositions can be brought about by including in the composition an agent which
5  delays absorption, for example, aluminum monostearate and gelatin.

Sterile injectable solutions can be prepared by incorporating the active compound in
the required amount in an appropriate solvent with one or a combination of ingredients
enumerated above, as required, followed by filter sterilization. Generally, dispersions are
prepared by incorporating the active compound into a sterile vehicle which contains a basic

10 dispersion medium and the required other ingredients from those enumerated above. In the
case of sterile powders for the preparation of sterile injectable solutions, methods of
preparation include vacuum drying and freeze—drying which yields a powder of the active
ingredient plus any additional desired ingredient from a previously sterile—filtered solution
thereof.

15 Formulations suitable for intra—articular administration can be in the form of a sterile
aqueous preparation of the drug that can be in microcrystalline form, for example, in the form
of an aqueous microcrystalline suspension. Liposomal formulations or biodegradable
polymer systems can also be used to present the drug for both intra—articular and ophthalmic
administration.

20 Formulations suitable for topical administration, including eye treatment, include
liquid or semi—liquid preparations such as liniments, lotions, gels, applicants, oil-in—water or
water—in—oil emulsions such as creams, ointments or pastes; or solutions or suspensions such
as drops. Formulations for topical administration to the skin surface can be prepared by
dispersing the drug with a dermatologically acceptable carrier such as a lotion, cream,

25  ointment or soap. Particularly useful are carriers capable of forming a film or layer over the
skin to localize application and inhibit removal. For topical administration to internal tissue
surfaces, the agent can be dispersed in a liquid tissue adhesive or other substance known to
enhance adsorption to a tissue surface. For example, hydroxypropylcellulose or
fibrinogen/thrombin solutions can be used to advantage. Alternatively, tissue—coating

30  solutions, such as pectin—containing formulations can be used.

For inhalation treatments, inhalation of powder (self—propelling or spray
formulations) dispensed with a spray can, a nebulizer, or an atomizer can be used. Such

formulations can be in the form of a fine powder for pulmonary administration from a
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powder inhalation device or self—propelling powder—dispensing formulations. In the case of
self—propelling solution and spray formulations, the effect can be achieved either by choice of
a valve having the desired spray characteristics (i.e., being capable of producing a spray
having the desired particle size) or by incorporating the active ingredient as a suspended

5  powder in controlled particle size. For administration by inhalation, the compounds also can
be delivered in the form of an aerosol spray from pressured container or dispenser which
contains a suitable propellant, e.g., a gas such as carbon dioxide, or a nebulizer.

Systemic administration also can be by transmucosal or transdermal means. For

transmucosal or transdermal administration, penetrants appropriate to the barrier to be

10 permeated are used in the formulation. Such penetrants generally are known in the art, and
include, for example, for transmucosal administration, detergents and bile salts.
Transmucosal administration can be accomplished through the use of nasal sprays or
suppositories. For transdermal administration, the active compounds typically are formulated
into ointments, salves, gels, or creams as generally known in the art.

15 The active compounds can be prepared with carriers that will protect the compound
against rapid elimination from the body, such as a controlled release formulation, including
implants and microencapsulated delivery systems. Biodegradable, biocompatible polymers
can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen,
polyorthoesters, and polylactic acid. Methods for preparation of such formulations will be

20  apparent to those skilled in the art. Liposomal suspensions can also be used as
pharmaceutically acceptable carriers. These can be prepared according to methods known to
those skilled in the art, for example, as described in U.S. Patent No. 4,522,811.

Oral or parenteral compositions can be formulated in dosage unit form for ease of
administration and uniformity of dosage. Dosage unit form refers to physically discrete units

25  suited as unitary dosages for the subject to be treated; each unit containing a predetermined
quantity of active compound calculated to produce the desired therapeutic effect in
association with the required pharmaceutical carrier. The specification for the dosage unit
forms of the invention are dictated by and directly dependent on the unique characteristics of
the active compound and the particular therapeutic effect to be achieved, and the limitations

30  inherent in the art of compounding such an active compound for the treatment of individuals.
Furthermore, administration can be by periodic injections of a bolus, or can be made more
continuous by intravenous, intramuscular or intraperitoneal administration from an external

reservoir (e.g., an intravenous bag).
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Where adhesion to a tissue surface is desired the composition can include the drug
dispersed in a fibrinogen—thrombin composition or other bioadhesive. The compound then
can be painted, sprayed or otherwise applied to the desired tissue surface. Alternatively, the
drugs can be formulated for otic, ophthalmic, nasal, parenteral or oral administration to

5 humans or other mammals, for example, in therapeutically effective amounts, e.g., amounts
that provide appropriate concentrations of the drug to target tissue for a time sufficient to
induce the desired effect.

Where the active compound is to be used as part of a transplant procedure, it can be
provided to the living tissue or organ to be transplanted prior to removal of tissue or organ

10 from the donor. The compound can be provided to the donor host. Alternatively or, in
addition, once removed from the donor, the organ or living tissue can be placed in a
preservation solution containing the active compound. In all cases, the active compound can
be administered directly to the desired tissue, as by injection to the tissue, or it can be
provided systemically, ¢.g., by otic, ophthalmic, nasal, oral or parenteral administration,

15  using any of the methods and formulations described herein and/or known in the art. Where
the drug comprises part of a tissue or organ preservation solution, any commercially available
preservation solution can be used to advantage. For example, useful solutions known in the
art include Collins solution, Wisconsin solution, Belzer solution, Eurocollins solution and
lactated Ringer's solution.

20 The compounds of the present invention can be administered directly to a tissue locus
by applying the compound to a medical device that is placed in contact with the tissue. An
example of a medical device is a stent, which contains or is coated with one or more of the
compounds of the present invention.

For example, an active compound can be applied to a stent at the site of vascular

25  injury. Stents can be prepared by any of the methods well known in the pharmaceutical art.
See, e.g., Fattori, R. and Piva, T., “Drug Eluting Stents in Vascular Intervention,” Lancet,
2003, 361, 247-249; Morice, M. C., “A New Era in the Treatment of Coronary Discase?”
European Heart Journal, 2003, 24, 209-211; and Toutouzas, K. et al., “Sirolimus—FEluting
Stents: A Review of Experimental and Clinical Findings,” Z. Kardiol., 2002, 91(3), 49-57.

30  The stent can be fabricated from stainless steel or another bio—compatible metal, or it can be
made of a bio—compatible polymer. The active compound can be linked to the stent surface,

embedded and released from polymer materials coated on the stent, or surrounded by and
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released through a carrier which coats or spans the stent. The stent can be used to administer
single or multiple active compounds to tissues adjacent to the stent.
Active compound as identified or designed by the methods described herein can be

administered to individuals to treat disorders (prophylactically or therapeutically). In

5  conjunction with such treatment, pharmacogenomics (i.e., the study of the relationship
between an individual's genotype and that individual's response to a foreign compound or
drug) can be considered. Differences in metabolism of therapeutics can lead to severe
toxicity or therapeutic failure by altering the relation between dose and blood concentration
of the pharmacologically active drug. Thus, a physician or clinician can consider applying

10 knowledge obtained in relevant pharmacogenomics studies in determining whether to
administer a drug as well as tailoring the dosage and/or therapeutic regimen of treatment with
the drug.

In therapeutic use for treating, or combating, bacterial infections in mammals, the
compounds or pharmaceutical compositions thercof will be administered otically,

15  ophthalmically, nasally, orally, parenterally and/or topically at a dosage to obtain and
maintain a concentration, that is, an amount, or blood-level or tissue level of active
component in the animal undergoing treatment which will be anti-microbially effective.
Generally, an effective amount of dosage of active component will be in the range of from
about 0.1 to about 100, more preferably from about 1.0 to about 50 mg/kg of body

20  weight/day. The amount administered will also likely depend on such variables as the type
and extent of disease or indication to be treated, the overall health status of the particular
patient, the relative biological efficacy of the compound delivered, the formulation of the
drug, the presence and types of excipients in the formulation, and the route of administration.
Also, it is to be understood that the initial dosage administered can be increased beyond the

25  above upper level in order to rapidly achieve the desired blood—level or tissue level, or the
initial dosage can be smaller than the optimum and the daily dosage can be progressively
increased during the course of treatment depending on the particular situation. If desired, the
daily dose can also be divided into multiple doses for administration, for example, two to four
times per day.

30 Various disease states or conditions in humans and other mammals are found to be
caused by or mediated by nonsense or missense mutations. These mutations cause or mediate
the disease state or condition by adversely affecting, for example, protein synthesis, folding,

trafficking and/or function. Examples of disease states or conditions in which an appreciable
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percentage of the disease or condition is believed to result from nonsense or missense
mutations include hemophilia (factor VIII gene), neurofibromatosis (NF1 and NF2 genes),
retinitis pigmentosa (human USH2A gene), bullous skin diseases like Epidermolysis bullosa
pruriginosa (COL7A1 gene), cystic fibrosis (cystic fibrosis transmembrane regulator gene),
breast and ovarian cancer (BRCA1 and BRCA?2 genes), Duchenne muscular dystrophy
(dystrophin gene), colon cancer (mismatch repair genes, predominantly in MLH1 and
MSH?2), and lysosomal storage disorders such as Neimann—Pick disease (acid
sphingomyelinase gene). See Sanders CR, Myers JK. Disease—related misassembly of
membrane proteins. Annu Rev Biophys Biomol Struct. 2004;33:25-51; National Center for
Biotechnology Information (U.S.) Genes and disease Bethesda, MD : NCBI, NLM ID:

101138560; and Rasko, Istvan; Downes, C S Genes in medicine : molecular biology and

human genetic disorders 1st ed. London ; New York : Chapman & Hall, 1995. NLM 1ID:

9502404. The compounds of the present invention can be used to treat or prevent a disease
state in a mammal caused or mediated by such nonsense or missense mutations by
administering to a mammal in need thereof an effective amount of the present invention to
suppress the nonsense or missense mutation involved in the disease state.

6. Examples

Nuclear magnetic resonance (NMR) spectra were obtained on a Bruker Avance 300 or
Avance 500 spectrometer, or in some cases a GE—Nicolet 300 spectrometer. Common
reaction solvents were either high performance liquid chromatography (HPLC) grade or
American Chemical Society (ACS) grade, and anhydrous as obtained from the manufacturer
unless otherwise noted. “Chromatography” or “purified by silica gel” refers to flash column
chromatography using silica gel (EM Merck, Silica Gel 60, 230-400 mesh) unless otherwise
noted.

The compounds of the present invention can be prepared using known chemical
transformations adapted to the particular situation at hand..

Some of the abbreviations used in the following experimental details of the synthesis
of the examples are defined below: h or hr = hour(s); min = minute(s); mol = mole(s);
mmol = millimole(s); M = molar, uM = micromolar; g = gram(s); ug = microgram(s);
rt = room temperature; L = liter(s); mL = milliliter(s); Et;O = diethyl ether; THF =

tetrahydrofuran; DMSO = dimethyl sulfoxide; EtOAc = ethyl acetate; Et:N =
tricthylamine; i—Pr,NEt or DIPEA = diisopropylethylamine; CH,Cl,= methylene chloride;
CHCI; = chloroform; CDCl; = deuterated chloroform; CCl; = carbon tetrachloride;
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MeOH = methanol; CD3;OD= deuterated methanol; EtOH = ethanol, DMF =
dimethylformamide; BOC = t-butoxycarbonyl, CBZ = benzyloxycarbonyl;, TBS = ¢~
butyldimethylsilyl; TBSCl = t~butyldimethylsilyl chloride; TFA = trifluoroacetic acid;
DBU = diazabicycloundecene; TBDPSCI = r—butyldiphenylchlorosilane; Hunig’s Base =
5 N,N—diisopropylethylamine; DMAP = 4-dimethylaminopyridine; Cul = copper (I) iodide;
MsCl = methanesulfonyl chloride; NaNs = sodium azide; Na,SO4= sodium sulfate;
NaHCO3= sodium bicarbonate; NaOH = sodium hydroxide; MgSO4= magnesium sulfate;
K,CO; = potassium carbonate; KOH = potassium hydroxide; NH4OH = ammonium
hydroxide; NH4Cl = ammonium chloride; SiO; = silica; Pd—C = palladium on carbon;
10 Pd(dppf)Cl,= dichloro[1,1’—bis(diphenylphosphino)ferrocene] palladium (II).
Exemplary compounds synthesized in accordance with the invention are listed in
Table 1. A bolded or dashed bond is shown to indicate a particular stereochemistry at a chiral
center, whereas a wavy bond indicates that the substituent can be in either orientation or that
the compound is a mixture thereof. It should also be known that in the interest of conserving
15  space, the chemical structures of some compounds have been split into two parts with the two
points of connection each being indicated by a bond crossed by a wavy line. See, ¢.g.

compound 1345, which was drawn in two parts as:

NH

HZN)L”/\/\”/Z\NH
A
O N
Q
< A
H H
OCF3

but corresponds to the complete chemical structure:
NH

T
T

20 OCF;
The compounds of the present invention can be prepared, formulated, and delivered as
salts, esters, and prodrugs. For convenience, the compounds are generally shown without
indicating a particular salt, ester, or prodrug form.
Compounds of the present invention are shown in Table 1. LCMS (liquid

25  chromatography mass spectral) data are provided, where available. When data is not
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available this is indicated by “NA”. The LCMS data are provided using the convention for

m/z in the format, [M + H]', except where otherwise indicated.

Table 1.
Comp. | Structure LCMS
No.
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13-itert-Butoxycarbonyl - 4-14-oxo0-2-[3-(2-trifl uoromet hoxy-phenyl)-ureido]-1
, 4- di hydro-pyri mdi n-5-y1}-benzyl)-am onoPpropylt-carbamc acid tert-butyl
ester: Towe2ualu4rizen of the isocytosine derivative (0.9P8TgIS2d10932908% 01 ) in
di et hyl f or rram de (10 25 rrL) was added the 2- (Trlfl uor oret hoxy) phenyl

i socyanate anc 2 ‘ US2010/ 052928
reacti .m irring ﬁjs. The reaction
m xture was concentr at ed. The crude product was purified using flash

ot oo 5" st R b asihe gesaltgw%tqﬁ% 3o P e Sspesiiol

83% . [M+l]= 577.1. HN/\/\N

1- (5-14-[(3- Am no- propyl am no) - net 0- 1, 4-di hydr o- pyri m di n-2
- y1)-3-(2-trifluoronethoxy-phenyl) urea Te %erlvatlve(l 07 g, 1.58
mol ) wag SYSRER kAcdiehl orofret hane - adtothls added
trlfluoronip%ut?cggc?g{és@Cﬂf The reaction was |left stirring at room

t enper ature fhhe cmrnﬂwnds of\thé ptesd:msn\xmtim earapomadcedbingf fynéredc chenjaloduct

i sol gt ed sacI 0|I &rh i FA salt). [M1l]= 477.1. 15 CGuani di ne
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di met hyl formam de (10 nL) added triethylamne (0.901 nL, 6.45 nmmol) and

N, N - Bi s(benzyl oxycar bonyl) - 1Hpyr azol e- 1- car boxam di ne (2) respectively and
t he reackxampleds Swithesis pf Ispexfosines oom 20t enper at ure overni ght. To the

m xture, di-tert-butyl dicarbonate (0.201 g, 0.921 mml), water (5 nL) and
tetrahydrofuran (5 nL) were added and |left stirring at roomtenperature for
2 hours. The reaction m xture was di Ndted in EtOAc (100 nli), washed with

sat ur at gg Re{ ¢ ) and the | c | pypR Mes™g My2SH) ,
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m cr ogr aeShmoR 658 N[MrRajrs4datiat data is unavailable. It will be
recq%?)nl zed by one skilled in the art that the conpounds can be assessed
agaimist other 20bacterial organisnms and that the presentation of data for
activity agai nst Eschericia coli i | lustrative and in no way is intended
to limt the.scq t he present ention onpounds of the present
i nventi dit®®an beE&s '@- agai n§tNa angeB°?ﬂ“Aot/F1K§oc oor gani sns dependi ng
upon the performance act#VUNey desired’t r% *t o be gat her ecdh”Fyrthersor the "+",

"-", and "N A" represepr and the selection of a ¢ ij\ \Ab.l f 16
m crogranms/m is also | iStrative and in no way i s 9 ntenledlit o 0} imt the
scope of the present invention. For exanple, a "-" is not neant to i°’ndicate

t hat t he{3cframoBmdxpenbosgril4—barsRs[3al-itvifluyranethbky-phenyhuireido]-higd— t hat
its MC val yue against the_ indicated m croorglanl smis greater than 16
Yy

m cr ogr ZHBYO-PYHEHAM-S-VIEREISY YA NGRS PT PV g harbanrisarkbas—hpeyl e8fer: 101
102 To a solution of the isocytosine derivative (0.913 g, 1.93 mmol) in dimethylformamide (10

25  mL) was added the 2—(Trifluoromethoxy)phenyl isocyanate (0.30 mL, 2.2 mmol), and the
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reaction was left stirring at room temperature for two hours. The reaction mixture was
concentrated. The crude product was purified using flash chromatography with a gradient
solvent system of 0-20% 2N NH; in MeOH:CH,Cl,, to isolate the desired product as a white
solid (1.60 mmol, 83%). [M+1]=577.1.

BocHN™ "N HoN" "N
Boc H
/jllﬂ j])\ TFA TFA salt Z>NH j\
07 NTINTN o A

CH,Cl,
OCF5 OCF4

1-(5-{4—[(3—Amino—propylamino)-methyl]-phenyl}—4-o0x0-1,4-dihydro—pyrimidin—-2—
yl)-3—(2—trifluoromethoxy—phenyl)—urea: The urea derivative (1.07 g, 1.58 mmol) was

10 suspended in dichloromethane (50 mL) and to this added trifluoro acetic acid (20 mL). The
reaction was left stirring at room temperature for an hour. Volatiles were evaporated off and

the product isolated was a clear oil (1.32 g x TFA salt). [M+1]=477.1.

NBoc NBoc
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HzN/\/\H BocHN D BocHNJ\N/\/\N
2 H Boc
TFA salt Z °NH O ZNH O
AN o AN

H O N N N
1 OCF;  Boc,0 3 H ocr,

T
T

15
Guanidine Derivative:
To a solution of the free amine (1) (0.661 g, 0.811 mmol) in dimethylformamide (10 mL)
added triethylamine (0.901 mL, 6.45 mmol) and N,N—Bis(benzyloxycarbonyl)-1H-
pyrazole—1—carboxamidine (2) respectively and the reaction was left stirring at room

20  temperature overnight. To the mixture, di—fert—butyl dicarbonate (0.201 g, 0.921 mmol),
water (5 mL) and tetrahydrofuran (5 mL) were added and left stirring at room temperature for
2 hours. The reaction mixture was diluted in EtOAc (100 mL), washed with saturated brine
(2x 50 mL) and the organic layer was dried (Mg>SOy), filtered and concentrated. The crude
product was purified using flash chromatography with a gradient solvent system of 0-7% 2 N

25  NHj; in MeOH:CH,Cl,, to isolate the desired product (3) as a clear oil (0.35 mmol, 43%).
[M+1]=719.3.
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Final Analog:

The guanidine analog (3) (0.291 g, 0.351 mmol) was diluted in CH,Cl, (10 mL), to this added
trifluoro acetic acid (3 mL) and the reaction was left stirring at room temperature for one
hour. Volatiles were evaporated off, the crude was dissolved in water (10 mL) and 1.0 N HC1
(5 mL) then concentrated. The residue was re—dissolved in water (10 mL), filtered then
frozen and lyophilized, to isolate the desired product as a HCI salt (4) (0.184 g).
[M+1]=519.1; "H NMR (D;0): & 7.80~7.77 (m, 2 H), 7.60 (s, 1 H), 7.40-7.13 (m, 4 H), 7.09
(m, 2H), 6.94 (s, 1 H), 4.08 (s, 2 H), 3.18-3.14 (m, 2 H), 3.03-3.01 (m, 2 H), 1.92-1.82 (m,
2 H).

Example 2 — Antimicrobial activity

The compounds of the present invention were tested for antimicrobial activity. These
data are presented in Table 2. The compounds were run against Eschericia coli strain
ATCC25922 using a standard microdilution assay to determine minimum inhibitory
concentrations (MICs). The data is presented whereby a “+” indicates that the compound has

X2

an MIC value of 16 micrograms/ml or less and a indicates that the compound has an MIC
value greater than 16 micrograms/ml. A “N/A” means that data is unavailable. It will be
recognized by one skilled in the art that the compounds can be assessed against other
bacterial organisms and that the presentation of data for activity against Eschericia coli is
illustrative and in no way is intended to limit the scope of the present invention. The
compounds of the present invention can be assayed against a range of other microorganisms
depending upon the performance activity desired to be gathered. Furthermore, the “+7, “=7,
and “N/A” representation and the selection of a cutoff value of 16 micrograms/ml is also
illustrative and in no way is intended to limit the scope of the present invention. For

6

example, a 1S not meant to indicate that the compound necessarily lacks activity or utility,
but rather that its MIC value against the indicated microorganism is greater than 16

micrograms/ml.
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Table 2.

Compound Number E. coli
ATCC25922 MIC
100 —

101 —

102 —

103 —

104 —

105 —

106
107 —
108 —
109 +
110 +
111 —
112 —
113 —
114 —
115 —
116 —
117 —
118 —
119 —
120 —
121 —
122 —
123 —
124 —
125 —
126 —
127 —
128 —
129 —
130 —
131 —
132 —
133 —
134 —
135 —
136 —
137 —
138 —
139 —
140 —
141 —
143 —
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Compound Number E. coli

ATCC25922 MIC

144 —

145 —

146 —

147 —

148 —

149 —

150 —

151 —

152 —

153 —

155 —

156 —

157 —

158 —

159 —

160 —

161 —

162 —

163 +

164 —

165 —

166 —

167 —

168 +

170 —

171 —

172 +

173 —

174 —

175 —

176 +

177 —

178 —

185 +

186 —

187 —

188 —

189 —

190 +

191 +
+
+

199
202
205 —
207 —
208 +
209 +
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Compound Number E. coli
ATCC25922 MIC
210 +

211 —

212
213 —
214
215
222
223
238
239
242
243
244 —
246
247 —
248 —
249 +
251 +
252 +
255 —
256 +
257 —
259 +
260 —
265 —
266 +
267 —
268 —
269 +
270 —
271 —
273 —
274 —
275 —
276 —
277 —
278 +
281 —
282 —
283 —
284 —
285 —
286 —
287 —
290 —
291 —

_|_

+ 4]

+[+|1

_|_
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Compound Number E. coli
ATCC25922 MIC
294 +

295 —

297 +

299 —

300 —

301 —

302 —
303 +
304 +
305 —
307 +
308 +
311 -
312 +
313 —
314 -
315 —
316 —
317 —
319 —
320 —
321 -
322 -
323 —
324 +
325 —
326 —
327 —
328 —
329 —
330 —
331
332
334
336
337
338
339 —
340 —
341
342
343
344
345 —
346
347 —

+[+]1

+ 4]

+[+]1

_|_
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Compound Number E. coli
ATCC25922 MIC
348 —

349
350
351
352
353 —
354
355
356
357 —
358 —
359 —
361 +
363 —
364 —
365 +
366 —
368 —
369 —
370 —
372 —
373 —
374 —
376 —
381 —
382 +
383 —
384 —
385 —
386 —
387 —
388 —
389 —
394 +
395 —
397 —
398 —
399 —
401 +
403 —
404 —
405 —
406 —
407 —
408 —
409 —

++ |+ |+

++]1
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Compound Number E. coli
ATCC25922 MIC
410 —
412 +
413 —
414 -
415 —
416 —
417 —
418 —
419 +
420 +
421 -
422 -
423 —
424 -
425 —
427 —
428 —
429 —
431 —
432 +
433 +
434 —
435 —
436 +
437 —
438 +
439 +
441 —
443 —
444 -
445 —
446 —
448 —
449 —
450 +
451 +
452 +
+
+

453
454
455 -
456 -
457 -
458
459 -
461 -
462 -
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Compound Number E. coli
ATCC25922 MIC
463 +

464 —

465 —

466
467
468
469
470
471
472 —
473
474
475 —
476 —
477 —
478 —
479 —
480 +
481 —
482 —
483 —
484 —
485 —
486 —
487 —
488 —
489 —
490 —
491 —
492 —
493
494 —
495 —
496 +
497 +
499 —
500 +
501 —
502 —
503 —
504 —
505 —
509 —
510 —
512 -
513 —

+[+]1

++]1
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Compound Number E. coli
ATCC25922 MIC
514 -
515 —
516 —
517 —
518 —
519 —
520 —
521 -
522 -
523 —
524 -
525 —
526 —
527 —
530 —
531 —
532 —
533 —
534 —
535 —
536 —
537 —
538 —
539 +
540 —
541 -
545 —
546 —
547 —
548 —
549 —
550 —
551 —
552 —
553 —
554 —
555 —
556 —
573 —
574 —
577 —
582 —
583 —
584 —
585 —
588 +
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Compound Number E. coli
ATCC25922 MIC
589 —

593 +

594 +

599 —

605 —

607 —

608 —

619 —

652 —

680 —

710 —

712 -

735 —

739 —

747 +

779 —

780 —

1283 —

1291 —

1294 —

1295 —

1296 —

1297 —

1302 —

1303 —

1304 —

1305 —

1308 —

1311 —

1312 —

1313 —

1314 —

1315 —

1317
1318
1319
1320
1321
1322 —
1323
1331
1332
1333
1337
1338 —
1339 —

+11

++|1

+11

_|_
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Compound Number E. coli
ATCC25922 MIC
1340 —

1341 —

1345 —

1346 —

1347 —

1348 —

1353 —

1354 —

1355 —

1356 +

1357 —

1358 —

1362 —

1363 —

1364
1375
1376
1377
1378
1382
1383
1384
1385
1386
1387
1388
1389
1394
1395
1396
1401
1402
1403
1407
1409
1419
1420
1424
1425
1429
1430
1445
1454

+H ||+ +]

++ [+

[+

||+

+ |+

3000b +
3001b +
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3002b
3003b
3004b
3005b
3006b
3007b
3008b
3009b
3010b
3011b
3012b
3013b
3014b
3015b
3016b
3017b
3018b
3019b
3020b
3021b
3022b
3023b
3024b
3025b
3026b
3027b
3028b
3029b
3030b
3031b
3032b
3033b -

[+

||+

+[+]1

+ 11

+ [+ [+

INCORPORATION BY REFERENCE

The entire disclosure of each of the patent documents and scientific articles referred to
herein is incorporated by reference for all purposes.

5 EQUIVALENTS

The invention can be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments are therefore to be
considered in all respects illustrative rather than limiting on the invention described herein.
Scope of the invention is thus indicated by the appended claims rather than by the foregoing

10 description, and all changes that come within the meaning and range of equivalency of the

claims are intended to be embraced therein.
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What 1s claimed is:

1. A compound having the formula:

o E—F o—E—F
C—B—AI\N/ C—B—A, /\/[
)\ G—H—J )\ G G—H—J
o? N7 z7 Ta), o) N z” Ila
(I1a),
E—F E—F
D~ D~
_ g C—B—A
C—B A\N/I I\N/
)\ = G—H—J )\ G—H—J
o N z~ (ITa), O N rad (IVa),

or

C—B—A_

N
)\ G—H—J
0 N z~
(Va)
wherein Z is selected from the group consisting of O, NR?, S(O)n, NR*CO, CONR?, or
NR*CONR?,

wherein —-G-H-J, alternatively, is selected from

wherein each H and J are independently selected,

C-B-A-, -D-E-F, and -G-H-J are chemical moieties, wherein
A, D and G are independently selected from the group consisting of:
(a) a single bond, (b) —(C; s alkyl)—, (¢) -(C, g alkenyl)—, (d) —(C, g alkynyl)—,
wherein
1) 0—4 carbon atoms in any of (b)—(d) immediately above optionally is replaced
by a moiety selected from the group consisting of —O—, —S(O),—, ~NR®-, -
(C=0)-, —-S(0),NR’~, -NR°S(0),—, and -NR°S(0),NR’-,
i1) any of (b)—(d) immediately above optionally is substituted with one or more
R’ groups, and
iii) any of (b)—(d) immediately above optionally is substituted with —(C; g
alkyl)-R’ groups;
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() —0-, () -NR~, (g) ~8(0),~, (h) ~C(O)—, (i) ~C(0)O-, (j) ~OC(0)-, k) -
0C(0)0-, (1) —C(O)NR’~, (m) -NR°CO-, (n) -NR°C(O)NR’-, (0) -C(=NR)-, (p) -
C(=ENR®O-, (q) ~OC(=ENR®)-, (r) -C(=NR)NR’-, (s) -NR°C(=NR®)-, (t) -C(=S)-,
(w) ~CESNR ™, (v) -NRC(=S)-, (W) ~C(0)S~, (x) -SC(0)~, () ~OC(=S)~, (2) -

5 C(=8)0-, (aa) -NR(CNR®)NR’-, (bb) —-CR°R®C(0)-, (cc) —~C(O)NR®(CRR®), (dd)
a 3—14 member saturated, unsaturated, or aromatic heterocycle containing one or
more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
(ee) a 3—14 member saturated, unsaturated, or aromatic carbocycle, and
(fH) ~(CR°R),

10 wherein (dd) or (ec) is optionally substituted with one or more R” groups;

B, E, and H are independently selected from the group consisting of:
(a) a single bond,
(b) a 3—14 member saturated, unsaturated, or aromatic heterocycle containing one or
15 more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
(¢) a 3—14 member saturated, unsaturated, or aromatic carbocycle,
wherein (b) or (c) is optionally substituted with one or more R’ groups;
(d) «(Ci_g alkyl)—, () «(Cy_g alkenyl)—, (f) (C,_s alkynyl)—, wherein
1) 0—4 carbon atoms in any of (d)—(f) immediately above optionally is replaced
20 by a moiety selected from the group consisting of -O—, —S(O),—, ~NR®-, -
(C=0)—, -C(=NR®)-, -S(0),NR°~, -NR®S(0),—, and ~NR°S(0),NR’-,
i1) any of (d)—(f) immediately above optionally is substituted with one or more
R’ groups, and
iii) any of (d)—(f) immediately above optionally is substituted with —(C; g
25 alkyl)-R’ groups;
and (g) ~(CR°R%)-,

C, F, and J are independently selected from the group consisting of:
(a) hydrogen, (c) F, (d) Cl, (¢) Br, () I, (g) —CF;, (h) —CN, (i) —N3 (j) -NO,, (k) —
30 NR®(CR°R®)R?, (1) ~OR?, (m) -8(0) (CRR)R®, (n) ~C(O)(CR°R*)R?, (0) -
OC(O)(CR°ROR?, (p) ~SC(O)(CRRO)R?, (q) ~C(O)O(CR°RO)R?, (1) -
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NR°C(O)(CRROR?, (s) -C(O)NR®(CR°R®)R?, (t) -C(=NR®)(CR°R®)R®, (u) —
C(=NNR°R®)(CR°R)R®, (v) -C(=NNR°C(O)R°)(CR°R®)R®, (W) —
C(=NOR®(CR°R°)R?, (x) -NR°C(0)O(CR°R)R?, (y) ~OC(O)NRYCRRO)R?, (z) —
NR°C(O)NR®(CR°R®)R®, (aa) ~-NR°S(0) (CR°R®)R, (bb) —S(0) NR*(CR°R®)R®,
(cc) -NR°S(0) NRY(CRR®)R®, (dd) -NR°R®, (ec) -NR*(CR°R*)R®, (ff) —OH, (gg) -
NR*R?, (hh) -OCH, (ii) ~S(0), R®, (jj) -NC(O)R®, (kk) -NR°C(NR®)NRR®, (Il) a C,_
¢ alkyl group, (mm) a C, , alkenyl group, (nn) a C, calkynyl group, (0o0) a 3—14
member saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, (pp) a
3—-14 member saturated, unsaturated, or aromatic carbocycle, (qq) —
(CR°RO)NRYCRRO)R?, (1r) ~N[(CR°R®)R*][C=O(CR°R®)R?], (s5) —
(CR°RO)N[(CRROR®*I[(CRRO)R, (tt) -(CR°RONRC=0)(CR°R®)R?, (uu) —
haloalkyl, (vv) —C(O)(CR®)[(CR°R®)R®*IR®, (ww) —(CR°R®),C(O)NR*R®, (xx) —
(CR°R®),C(O)O(CRRO)R?, (yy) -NR®°C(O)CR*R®*R?, (zz) ~N[(CR°R®)R*]C(O)R?,
and (aaa) —S(O)pNRgRg;

wherein (1) through (pp) is optionally substituted with one or more R’ groups;

R’ is selected from (a) hydrogen, (b) F, (¢) Cl, (d) Br, (e) L, (f) —CF;, (g) -CN, (h) N3 (i) -
NO,, (j) -NR°R®, (k) —~OR?, (I) -NR(CNR®)NRR®, (m) —C| g alkyl, (n) ~C, g alkenyl, (0)
Cis alkynyl, (p) «(C,_g alkyl)-(3—14 member saturated, unsaturated, or aromatic heterocycle
containing one or more heteroatoms selected from the group consisting of nitrogen, oxygen,
and sulfur), (q) «(C,_g alkyl)—(3—14 member saturated, unsaturated, or aromatic carbocycle),
(r) —haloalkyl, (s) —SR®, (t) —3—14 member saturated, unsaturated, or aromatic heterocycle
containing one or more heteroatoms selected from the group consisting of nitrogen, oxygen,
and sulfur, and (u) —3—14 member saturated, unsaturated, or aromatic carbocycle;
alternatively, two R’ groups are taken together to form a carbocycle,

wherein (m) through (r) and (t) through (u) is optionally substituted with one or more R®;

R® is selected from (a) hydrogen, (b) —C,_g alkyl or alternatively two R groups are taken

together to form a carbocycle, (c) —haloalkyl, (d) —3—14 member saturated, unsaturated, or
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aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur, and (¢) —3—14 member saturated, unsaturated, or aromatic
carbocycle;

wherein (b) through (e) is optionally substituted with one or more R®;

R’ is selected from (a) hydrogen, (b) F, (c) C, (d) Br, (¢) 1, (f) —CF;, (g) -CN, (h) N3 (i) -
NO,, (j) -NR°R’, (k) ~OR®, (I) -NR%(CNR*)NR R, (m) —C; s alkyl, (n) —C; g alkenyl, (0) -
C1s alkynyl, (p) —(C,_g alkyl)~(3—14 member saturated, unsaturated, or aromatic heterocycle
containing one or more heteroatoms selected from the group consisting of nitrogen, oxygen,
and sulfur), (q) «(C_g alkyl)—(3—14 member saturated, unsaturated, or aromatic carbocycle),
(r) —haloalkyl, (s) -NR°R®, (t) ~OR?, (u) (CR°R®NR°R?, (v) -CR°R*R?, (w) —SR?, (x) —3—
14 member saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, (y) -3-14
member saturated, unsaturated, or aromatic carbocycle, (z) (CR°R®WC(O)NR®R?, (aa) —
S(0),R?, (bb) -NR°C(O)NRR®, (cc) -NR°C(O)R®, and (dd) —C(=NR®)NRR®;

wherein (m) through (q) and (x) through (y) are optionally substituted with one or more R’

R% is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, () —CF;, (g) -CN, (h) -N3 (1) -
NO,, (j) -NR°R’, (k) ~OR’, (1) -NR®(CNR®)NRR®, (m) —C| s alkyl, (n) —C s alkenyl, (o) —
Cy g alkynyl, (p) (C,_g alkyl)-(3—14 member saturated, unsaturated, or aromatic heterocycle
containing one or more heteroatoms selected from the group consisting of nitrogen, oxygen,
and sulfur), (q) «(C_g alkyl)—(3—14 member saturated, unsaturated, or aromatic carbocycle),
(r) —3—14 member saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, (s) -3-14
member saturated, unsaturated, or aromatic carbocycle, (t) —haloalkyl, (u) ~C(O)(CR°R®)R’,
(v) =SR®, (w) —OC(O)}CR°R®)R’, (x) -NR°C(O)NR°R’, (y)-NR°C(O)R’, (z) —
NR®(CNR’)NRR), (aa) “ONR*(CNR®)NRR®, (bb) —C(=NR”)NRR?, (cc) -S(0),R’, (dd) —
(CRR®),C(O)NRR’, (ee) —(CR°R®)OR’, and (ff) —(CR°R®)NR°R’;

wherein (m) through (s) is optionally substituted with one or more R’;
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R’ is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, () —CF;, (g) -CN, (h) N3 (i) -
NO,, (j) -NR°R", (k) —OR®, (I) -NR°(CNR®)NRR®, (m) ~C(O)(CR°R®)NR°R®, (n) —C, g
alkyl, (o) —Ci_g alkenyl, (p) —C;_g alkynyl, (q) —3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
5  ofnitrogen, oxygen, and sulfur, (r) —3—14 member saturated, unsaturated, or aromatic
carbocycle, (s) —haloalkyl, (t) -(CR°R®)0OR?, (u) ~O(CR°R®)NR°R', (v) -C(O)R?®, (w) —SR®,
(x) —~C(O)OR'", () —S(O)pR6, (z) —(C,_g alkyl)~(3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur), (aa) —(C,_g alkyl)~(3—14 member saturated, unsaturated, or
10  aromatic carbocycle), (bb) —O(CR°R®)OR®, (cc) —C(=NRNR°R, (dd) -ONR°R?, (cc) —
NRCC(O)NRCRS, (ff) ~O(CR°R®),OR®, (gg) -NR°C(O)R®, and (hh) -(CR°R®)NR°R'’;

wherein (n) through (r) and (z) through (aa) is optionally substituted with one or more R'’;

R' is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, (f) —CF;, (g) CN, (h) N3 (i) -
15 NO,, (j) -NRR®, (k) ~OR®, (I) -NR*(CNR®)NR°R®, (m) ~C(O)(CR°R®)NRR’, (n) —C| g
alkyl, (o) —Ci_g alkenyl, (p) —C;_g alkynyl, (q) —3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur, (r) —-3—14 member saturated, unsaturated, or aromatic
carbocycle, () —haloalkyl, (t) -(CR°R®),OR®, (u) —O(CR°R®)NRRS, (v) —C(O)R®, (w) —SR®,
20 (x) -C(O)OR?, (y) =S(0),R’, (z) —(C_g alkyl)~(3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur), (aa) —(C,_g alkyl)~(3—14 member saturated, unsaturated, or
aromatic carbocycle), (bb) —O(CR°R®)ORS, (cc) —C(=NR)NR°R’, (dd) —ONRRS, (ee) —
NREC(O)NRCRS, (ff) ~O(CR°R®),OR®, (gg) -NR°C(O)R®, and (hh) -(CR°R®)NR°R";

25
optionally, wherein either -D—E-F or —-G—H-J is hydrogen;
pis 0, 1, or 2, and
tis 0, 1, 2, or 3,
or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
30

2. The compound according to Claim 1 having the formula:
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o—E—F
)\ G—H—J
9 N z~ ,

wherein Z is selected from the group -NR*, -NR*CO—, -CONR"-, and -NR*CONR"~; or a

pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

3. The compound according to Claim 2, wherein Z is -NR*CONR“~; or a pharmaceutically

acceptable salt, ester, tautomer, or prodrug thereof.

4. The compound according to Claim 3 having the formula:

C_B—AI/\N/
o N)\

wherein Z is -NHCONH-; or a pharmaceutically acceptable salt, ester, tautomer, or prodrug

0
)J\ G—H—
N/
H

2

N
H
thereof.

5. The compound according Claim 4, wherein
A is selected from
(a) a 3—14 member saturated, unsaturated, or aromatic heterocycle containing one or
more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
(b) a 3—14 member saturated, unsaturated, or aromatic carbocycle, and
(c) a single bond,
wherein (a) or (b) is optionally substituted with one or more R’ groups;
B is selected from (a) —(C;_g alkyl)—, (b) «(C, g alkenyl)—, (c¢) (C,_g alkynyl)—, (d) a single
bond, wherein
1) 0—4 carbon atoms in any of (a)—(c) immediately above optionally is replaced
by a moiety selected from the group consisting of —O—, —S(O),—, ~NR®-, -
(C=0)-, -C(=NR®)-, -S(0),NR°~, and -NR’S(O),NR -,
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i1) any of (a)—(c) immediately above optionally is substituted with one or more
R’ groups, and
iii) any of (a)—(c) immediately above optionally is substituted with —(C—Cs
alkyl)-R’ groups, and

5  Cisselected from (a) NH,, (b) -NHC(=NH)NH; and (c) hydrogen;

or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

6. The compound according to Claim 5, wherein
A is selected from azepanyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl,
10 pyridinyl, cyclohexenyl, cyclohexadienyl, dihydropyridyl, furanyl, tetrahydrofuranyl,
tetrahydropyridyl, azetidinyl, pyrrolidinyl, piperidinyl, and piperidenyl;
wherein any of A immediately above optionally is substituted with one or more R” groups;
alternatively, A is a single bond;
B is selected from (a) —(C; g alkyl)—, wherein
15 1) 0—4 carbon atoms in (a) immediately above optionally is replaced by a
moiety selected from the group consisting of —-O—, —=S(O),—, ~NR®-, «(C=0)-,
—S(0),NR°~, and -NR°S(0),NR" -,
ii) (a) immediately above optionally is substituted with one or more R’ groups,
and
20 iii) (a) immediately above optionally is substituted with —(C;_g alkyl)-R’
groups; and
alternatively, B is a single bond;
C is selected from (a) NH,, (b) -NHC(=NH)NH; and (c) hydrogen;
or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
25
7. The compound according to Claim 6, wherein C-B—A— is selected from the group
consisting of:

hydrogen,

)N[ HzN/\/\H )"E
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or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

8. The compound according to Claim 4, wherein G is selected from
(a) a 3—14 member saturated, unsaturated, or aromatic heterocycle containing one or
5 more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
(b) a 3—14 member saturated, unsaturated, or aromatic carbocycle, and
(c) a single bond;
wherein (a) or (b) is optionally substituted with one or more R’ groups,
or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
10
9. The compound according to Claim 5, wherein R’ is selected from (a) hydrogen, (b) F,
(¢) C1, (d) Br, (¢) I, () ~CF, (g) -CN, (h) -Ns (i) -NO,, (j) -NH, (k) ~OR®, (1) -
NHC(=NH)NH,, (m) —C,_g alkyl, (n) —C,_g alkenyl, (0) —C; g alkynyl, (p) «(C,_g alkyl)—(3—
14 member saturated, unsaturated, or aromatic heterocycle containing one or more
15  heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur), (q) —(Ci_s
alkyl)-(3—14 member saturated, unsaturated, or aromatic carbocycle), (r) —haloalkyl, (s) —
SR, (t) —3—-14 member saturated, unsaturated, or aromatic heterocycle containing one or
more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, and (u)
—3-14 member saturated, unsaturated, or aromatic carbocycle; alternatively, two R” groups
20  are taken together to form a carbocycle, or a pharmaceutically acceptable salt, ester,

tautomer, or prodrug thereof.

10. The compound according to Claim 5, wherein R is selected from (a) hydrogen, (b) =Cy_g
alkyl or alternatively two R® groups are taken together to form a carbocycle, (c) —haloalkyl,
25  (d) —3-14 member saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, and (¢) -3-14
member saturated, unsaturated, or aromatic carbocycle, or a pharmaceutically acceptable salt,

ester, tautomer, or prodrug thereof.

30 11. The compound according to Claim 8, wherein G is selected from azepanyl, cyclobutyl,

cyclopentyl, cyclohexyl, cycloheptyl, phenyl, pyridinyl, cyclohexenyl, cyclohexadienyl,
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dihydropyridyl, furanyl, tetrahydrofuranyl, tetrahydropyridyl, azetidinyl, pyrrolidinyl,
piperidinyl, piperidenyl, and a single bond; or a pharmaceutically acceptable salt, ester,

tautomer, or prodrug thereof.

5 12. The compound according to Claim 11, wherein —-G—H-1J is selected from: hydrogen,

2

>
0

J-H

K
Has

F
'
W
% I
I

H-J
H-J

£
é

H-J
H-J

e

H-J,

H-J H-J

H
QA KT

~ H-J \H-J, and H-J.

jolle
&

or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

13. The compound according to Claim 12 wherein each —G-H-J is selected from:

OCF; ){Q/OCHFz ; % SCF;

0
O\/\/NHZ O\/\/NHz 0\/\/NH2

hydrogen,
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/IGHJGHJ ONZ(la),O0ONz(ha), "ND.,,,E-FC -B-A ........ 7 1) E-FF Z ON(II1a),
/IGHJIONgIVa), \zGHJ O CBA..."... NNN (Va) wherein Z is selected
from t he woaop/m@assi sting of 0, NR4, S(0)11, NRACO, CONRET/USROINBABINRS,
S5wherein -G HJ, alternatively, is selected fromHJ / -G\ HJ , wherein
each H and J are independently selected, C BA, DE F, and -GHJ are
chem cal noieties, wherein 10 A, D and G are independently selected from
the group consisting of: (a) a single bond, (b) -(Cl_8 aIkyI) , (c)
-(C2_8 al kenyl)-,..(d) -(C2_8 aIQ%Eyl) mhereln ocF i) 0-4 qﬁ;bon at ons
in any of #0 éﬂ i mredi at efy~Nabove optlo & 2 ol ety
sel ected f the group ¢ ting of

~S(0) pNRR R6S(0) p-, & RGS( 0) pNRE%; \ i medi at el y
above optionally| is bstituted wt R5 . i 1 INg, any
of (b)-(d) inme el'y above optioma By i ' etz Wi

al kyl)-Rs gr oups; V\D 2011/ 047323PCT/ US2010/ 052928 (e)

-S(0) p-, ( @Fs, (i) -66Q 0Ok (j) -0

(M -NR6 n) - NR6C(0) NF - C( =NR§

- 0C( =NR6 - C( =NR6) RS - NR6C(

- C(=S) NR6-, 2 NR6C(=S) -, ~C(0) S, S
5C( =S) 0-, R6(NBNRG ) NRG> bb)"™2 CR6R6C(\Q) -

(dd) a 3-14 nenber saturated, unsaturated,
cont ai ni ng _gue @krNore het epqat ams
ni trogen, jen,
aronmat i c.. 2] bdcycl e, and - (CR6R6) t -
opt i onal Jubst|ituted wth Jone or nore RS ¢
i ndependent Iy sgl ecinegd from the gr oW, consi d
(b) a 3-14 nenber saturated, unsaturated, or aronmatic heteroqycle
cont ai ni ng_®n & oat ons sel ect 8 from t he group eonsi sting of
[ 3 Nsat urated, or
bed wi th one
) -(C2_8

al kyny1) -, e
i medi ately above optional | y~N a~piky sel ecteg A he
group consisting of-O, -S(0)p-, -NR6-, - (C=0)-, -C(=NRS6)- -S(O)pNR6-

NR6S(0) p-, and -NRBS(O)pNRB-, ii) any of (d)-(f) innediately above
optionally is substituted with one or nore R5 groups, and

NC} > SRS ci
HN HN S ;
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) J_/ f
N N N

FsC H;CHN H
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357 S
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iii) any of (d)-(f) inmmediately above optionally is substituted wth -(C1-8
25al kyl )-R5 groups; and (g) -(CR6R6)t-, C, F, and J are independently

sel ect ed woamitdaes2gr oup consi sting of: (a) hydrageonosmps F, (d)
d, (e) Br, (f) I, (g) -CF3, (h) -CN, (i) -N3 (j) -N@, (k) -
30NR6(CR6R6)tR8, (1) -OR8, (m -S(0)p(CR6R6)tR3, (n) -C(0)(CR6R6)tR8, (0) -
OC(0) (CR6R6)tR8, (p) -SC(0)(CR6R6)tR8, (g) -C(0)O(CR6R6)tR8, (r) - WO

2011/ 047323PCT/ US2010/ 052928 NR6C(0) (CR6R6)t R8, (s) -C(0) NR6(CR6R6)tR8, (t)
-C(=NR6) (CR6RG) t R8, (u) - C(=N\R6 RG)(CRGRG)Ci (v)
- C(=NNR6C( 0) Ro) (CR6R6) t R8 (?\ =NORS8) ( R6) t R8,

- NR6C( 0) O( R6)tR8, (y) -0 NR6( CR6R6) t R8,\ (z) - NR6C(0) R6(CR6R6)tR8
(aa) -NR6S(0)p(CR6R6)tR8, Hab) - S(0) pNR6( CR6 )tR8, 5(cc)

- NR6S( 0) pNR§( CR6R6) t R8,  (dd) - N Rsmree)ﬁ( R6).R8, (ff -OH, (g9) -
NR8R8, (hh) - (TN S(O - NC( 0) ( k) NR6C(N )NR6R8, (11) a
al/kenyl grou a C2 8al kyinyl group, (00)

Cl 8 al kyl roup
a 3-14 e turated sdturated, or atonatic heterocycl®& c®&htaivgi ng
one or noke eteroatons | ected fromthexgroup consisting ni gen
oxygen, 4&nd sulfur, (pp) a 103-14 nenber saturated, unsatyra

aromati c carbocycle, (gq) - (CR6R6)t NR6(CR6R6)tR8, (rr)
-N[ (CR6R6)t R8] [ C=0( CR6R6) t R8] , (ss) - (CR6R6)tN ( CR6R6WB}T+( CR6R6) R8], (ft)

- (CR6R6) t C=0) ( CR6R6) t (uu) - hal oal IQHN (vv) ~
- C( 0) ( CR6)} R6)t RIRS, ( (CR6R6)tC( R8, (XX) - \
( CR6R6) t C( 0)\0( CR6R6) t R8, (yy -NR6C(0)CR8 (zz) -N( t R8] C( 0) RS,

15and (aaq% S(0) pNRBR8; wherein (11) through (pp) is optionally
substi tut ed\w h ome or nore\ R&sgryps; R5 il selected from,fa) hydrogen

(b) F, (c) &, Br, (e) | - CF3, CN, ré( h) g, N3 (i)
_NR6R6, ( O0R8, (1) -N NR6R6, Uﬁ 8 aI I, (n) 0 kenw
(o) - 20CL-& al kynyl, (p 1 8 al kyl)-( ne er satur

unsat ur aed, or aromatic heterocycle contajnifig one or nor t eroat ons
selected fromthe group consisting of ni gen, oxygen, a#d sulfur), (Qq)
-(C1_8 al kyl)-(3-14 nenber, saturated, unsaturated, or arongtic carbocycle),
(r) -halo Ry , (s) -SRe, ﬁt) _3-14 nenber aturat ed, unsasgrated, or
aromatic ter ocycl e contg nf\ng one or nor X}eroatons sgteced fromthe

group consi sting of nitrogeny/ oxygen, 25an r, and ( -3- 14 menber
saturated, unsaturated, or ayomatic carbocycle; alternatigel'y, two R5
groups areHNakeQ to ether to)forma car bocycl)e, wherein (m phrough (r) and

(t) through t i onalfN sgbstltuted wiNt h one or nore o R6 is
selected f ydrogen R- CI8 al kyl or 5 t eMhat i vel y)t R6MGr oups
are taken\30 ether to fo a garbocycl e, ) oal kyl , =14 menber
sat ur at nsat urated, or 2011/ 047323 2010/ 052928 tic
heterocycle containing o r nmore heter sel ected t he group

consi sting of nitrogen, oxygen, and sulfur, and (e) -3-14 nmenber saturated,
unsaturated, or aromatic carbocycle; wherein (b) through (e) is optionally
substituted with one or nore R8; 5 R7 is selected from (a) hydrogen, (b) F,
(c) d, (d) Br, (e) I, (f) -CF3, (g) -CN, (h) -N3 (i) - N&2, (j) -NR6RG,
(k) -OR6, (1) -NR6(CNR6)NR6RgsR°(Mm) -Ci_8 alk§l, (n) -G _8F§l kenyl, (o) -
Cl 8 alkynyl;, (p) -(C1_8 alKyl)-(3-14 nenbdr saturated, ué?ﬁturated, or
aromati c he@erocycle cont ai ni ng one or nore heteroatons sefected fromthe

group consisting of Nhitrogefi, oxygen, 10ang sulfur), (q) - NH,

al kyl') - (3- me sat urat ed, Rifnsatwyrated,\ orrRarommfiic c ), (r)
- hal oal ky -NR6R8, (t) gﬁ%._/u) - (CRER6) t (v R8, (w)
- SR6, ( - 14 menber s d, unsat ed/ or aro ¢ heterocycl e

contai ning one or nore hejerbatons selecled/fromthe group consisting of

ni trogen, oxygen, and s ur, (y) -3-14%nenber saturated, unsaturated, or
aromati c carbocycle, (z) -(CR6R6)tC(0)NR8R8, (aa) - 15 S(0)R8, (bb)
-NR6C(0) NR6R6, (cc) -NR6C(0)R6, and (dd) -C(=NR6) NR6R6; wherein (m through
(q) and (x) through (y) are optionally substituted with one or nore RO' R8
is selected from (a) hydrogen, (b) F, (c) d, (d) Br, (e) I, (f) -CF3, (9)
-CN, (h) -N3 (i) - N2, (j) -NR6R9, (k) -0R9, (1) -NR6(CNR6)NR6R6, (m
-Cl1_8 alkyl, (n) -C1_8 alkenyl, (o) - 20C1_8 al kynyl, (p) -(C1_8

al kyl )-(3-14 nenber saturated, unsaturgjed, or aromatic heterocycle
cont ai ning one or nore heteroatons selected fromthe group consisting of
nitrogen, oxygen, and sulfur), (q) -(Cl1_8 alkyl)-(3-14 nenber saturated,
unsaturated, or aromatic carbocycle), (r) -3-14 nenber saturated,
unsaturated, or aromatic heterocycl e containing one or nore heteroatons
selected frontthe group consrstlng of nrtrogen oxygen, and sulfur, (s)

a A ~r___ 1 . o, T Y 1 T L



30 WD 2011/ 047323PCT/ US2010/ 052928 R9 is selected from (a) hydrogen, (b)
F, (c) @, (d) Br, (e) I, (f) -CF3, (g) -CN, (h) -N3 (i) - N@&, (j)

- NR6R10, wWhk)20110#3323( 1) - NR6( CNR6) NR6R6, (m) - C(0) ( CRER6PCHRORE0/062928 - C1_8
al kyl, (o) -G _8 alkenyl, (p) -G _8 alkynyl, (q) -3-14 nenber saturated,
unsaturated, or aromatic heterocycl e containing one or nore heteroatons
sel ected fromthe group consisting 5of nitrogen, oxygen, and sulfur, (r)
-3-14 nmenber saturated, unsaturated, or aromatic carbocycle, (S)

- hal oal kyl, [(t) (CR6R6) (u) -0(CR6R6)LNR6R10 (v) -C(QR6, (W -SRe,
(x) -C(0)O0RfLO, (y) &m -(C1_8 al kyNy=(3-14 menber /Sat ur at ed,
unsat ur at ed,\ orrsar og@tic he erocycle coﬁfaghlng one or nnr§/heteroatons
selected frgmt roup consjsting of nitrggen, oxygen, and sulfur), (aa)
-(C1_8 al N (8- 14 menber gaturated, unsaturated, or 10 axomaii Cy,
car bocycl (bb) -0(CR6R6)H1OR6:s (cC Q C(= R6FNR6 , (dd) /AON , (ee) -
NR6C( 0 ) R6R6 (ff) -0O(CR6 t ﬁ@g) - and

- (CR6R6) t NR6R10; wherein rough (r (z) t hr oy aa) is
optionally substituted with ne or nor Rl is sele d from(a)
hydrogen, (b) F, (c) d, Br, (e) 1,7*(f) -CF3, (g) -CN, (h) -N3 (i) -

15N2, (j) - NR6R65 (k) _OR65 (1) _NR6(cNR6)NR6R65 (m) -C(0)(CR6R6)t NR6RS6,
(n) -C1-8 alkyl, (o) -C1_8 alkenyl, (p) -CL 8 alkynyl, (q) -3-14 nenber

sat ur at ed, Ht urated, or<gromatic het cycl e cont ai ni ne or nore
het er oat ons ected fromtHWe group consi¥ting of nitrogen,/bxygen, and
sul fur, (r) -3-14 nenber satjurated, unsatugated, or aronat |c )t.6

carbocycle (s)ﬁ hal pal kyl ,g (t) (CR6R6 )t , (u) -0(c R6 R K65 (V)

-C(0)RG, (W (x) -C\O)OR6, () -S(WHR6, (z) -(C1_ 8>alkyl) (3-14
menber sa ate unsaturat d_q?L_drOﬁHtIC eterocycl e contyai fing Whe or
nore heteyoa onB sel ecte m £ he group nS|§;|n of nit ogu?——éxygen
and sul f 7 (aa) (Cl 8 al kyyl)-(3-14 nenb sat ur Afed, (ns ated, or
aromati c carbocycle), -0(CR6R6) t ORG, :NR6) , (dd) -ONR6RS,

(ee) - NR6C(0) NR6RG, (ff) - O( CR6R6) t ORG6,
- (CR6R6) t NR6R6; optionally, wherein eit
is 0, 1, or 2, andt is O, 1, 2, or 3,

NR6C( 0)R6, and (hh)
-D-E-F or -G HJ is hydrogen; p
r a pharmaceutically acceptable

salt, est t aut omer, or ypmodrug thereof The conpoundnNagcording to
Claim1 havi the formul a: M\ 2011/ 047823PET/ US2010/ 050928\ E F C-B-AN'D o
NZ wherein~Xis sel ected"! the group - - NR4CO-, - %-, and
-NRACONR4-; or a pharnaceutically acceptabl saIt ester t\aut omer, or
prodrug theggeof. 3. The conpound according to Cla|n12 erein Zis

- NRACONR4- ; ™Nor 5phaﬁﬂaceut|calky Sagcept al Ie alt ester ot aut omer, or
prodrug ther

f or mul a:

of 2 The ound/ atcor di M m 3 ha ing th H,
-AN/ OE- HGH: J

(0]

! . d g
J_/NHz R NR: R® NH
2
N ) )
N

wherein R’ is as defined in Claim 10,
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wherein Z is -NHCONH; or a pharmaceutically acceptable salt, ester,
tautoner, or prodrug thereof 10 5. The conpound according C ai m 4,
wherei n Aoosigl4exzBed from (a) a 3-14 nenber saturat ed, PUTABRU0ASEAS Or
aromatic heterocycle containing one or nore heteroatons selected fromthe
group consi sting of nitrogen, oxygen, and sulfur, 15(b) a 3-14 nenber
saturated, unsaturated, or aromatic carbocycle, and (c) a single bond,
wherein (a) or (b) is optionally substituted with one or nore R5 groups; B
is selected from(a) -(Cl1_8 alk %1 (C2_8al kenyl)-, (c) -(C2_8

al kyny1)r 2 phgymageutiGdly scerpinble %%‘e?séﬁ’rntaﬂ mergupredipgdiereafons i n any of
(a)-(c) imedi ately above optionally is replaced by a noiety selected from
the group consisting of-O, -S(0)p-, -NR6-, - (C=0)-, -C(=NR6)-,

- S( 0) pNR@k ThapempiNRASCO)rpNRGe anY\GF ABibily Db /132BROINAISAATH0EAO28 i) any of
(a)-(c) inmedi ately above optionally is substituted with one or nore R5
groups, and iii) any of (a)-(c) immediately above optionally is substituted
Wi t hs- (Gl €8 é‘érﬁﬁé&nd‘%@c&ﬁﬁfg% cla@rﬁq45wgeté§1 tﬁ@hﬁ&%%?e ey Adl Romé b)
-NHC(=NH) NH2 and (c) hydrogen; or a pharmaceutically acceptable salt,

ester, tautoner or prodrug thereof 6. The conpound accordlng to Cla|n15

wh |ected f | | ob evel ty ooyl
cyg{ghgdt égﬁﬁﬁvﬁlf%ﬁg?ﬁ%&%ﬁéfgﬁﬁ%ngﬁéégﬁQ#&XQ@él é&%en ﬁ9ﬁ oy c! ohexy
d|hydrop%EqQMﬂesﬂU%ﬁaMhumhﬁ&r@hﬁd&g@m@gayﬂ tetrahydropyridyl, azetidinyl,

pyrrolidinyl, piperidinyl, and piperidenyl; wherein any of A innediately
above optlonally IS substltuted with one or nore RS groups; alternatively,

Al el el W?h@pﬁﬁﬁ%eﬁchﬁc oﬁ%ﬁ%gﬁ@ﬁﬁﬁhgﬁ)co %?ﬁm?ac%&@f p%to an é}"%@% BF Blahad ) 0-4

carbon a tion IS reptace a noiety
sel ect ed-floosnd flargi@ufcad st gitatng saif, <&kr, tauﬁ(tﬁk)rpor, profiig there(ﬁm)d- a
-S(0) pNRG6-, and -NR6S(0) pNR6-,. i1) (a) i mredi ately above optionally is

subst i t (RaEmeGeHticaly@CeRD TRl earter RS- gr oups, and 20iii) (a) inmmediately above
optionally is substituted with -(C1_8 alkyl)-R5 groups; and alternatively,
Bis asingle bond; Cis selected from(a) NH2, (b) -NHC(=NH) NH2 and (c)
hydr ogeniS8. Annahp&ﬁnnnméu;mﬁahhyn@cmwdméngéwsakbfadsmamsunahtmhmmanmn
prodrug thereof 25. ound accordi.n er ein

Cel ot P UhFOrHES e EIROTER EB O ippageesd defipy an SeiSe Bmdutt o
2011/ 047@%%?&541@58&%&1{1%&2%&@0%1&1}@% 8Kk bﬁﬂ&ﬂa}ée&fcﬁﬁ?h@%b@b%h&, ester,

tautoner, or prodrug thereof 8 he conpound accor di ng aimi4 mhereln
Gis sekﬁﬁiﬂdmﬁm©hwrmﬂdﬂ%thﬂ%@é) a 3-14 menber saturated, unsaturated, or
aromati c heterocycle containing one or 5nore heteroatons sel ected fron1the
group consi sting of nitrogen, oxygen, and sul fur, (b) a 3-14

rrenbfar El@t !akrrﬂétﬁﬂd ofHi&AIndaahiRebbidl finfREQIBihiath GANAD GHEhE co@mpelsing (c) a
SI ngl e bon
administering to the human or animal an effective amount of a compound according to any

one of claims 1-16, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

20. The use of a compound according to any one of claims 1-16, or a pharmaceutically
acceptable salt, ester, tautomer, or prodrug thereof, in the manufacture of a medicament for

25  treating a microbial infection in a human or animal.

21. A method of treating or reducing the risk of a microbial infection in a human or animal
comprising administering to the human or animal an effective amount of a compound
according to any one of claims 1-16, or a pharmaceutically acceptable salt, ester, tautomer, or

30  prodrug thereof, wherein the microbial infection is selected from the group consisting of:
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wherein (a) or (b) is optionally substituted wth one or nore R5 groups, or
a pharmaceutically acceptable salt, ester, tautonmer, or prodrug thereof 10
9. The cowpaondh4azzéording to Claimb5, wherein RS is sel eCTa$2010009¢%)
hydrogen, (b) F, (c¢) d, (d) Br, (e) I, (f) -CF3, (g) -CN, (h) -N3 (i)
-NC®2, (j) -NH2, (k) -OR6, (1) - NHC(=NH)NH2, (m) -C1_8 alkyl, (n) -C1_8

al kenyl, (o) -C1_8 alkynyl, (p) -(C1_8 alkyl)-(3- 14 nenber saturated,
unsaturated, or aromatic heterocycl e containing one or nore 15heteroatons
selected fromthe group consisting of nitrogen, oxygen, and sulfur), (q)
(C1-8 al kyl ) ki infechigpiretram positrciafectinn (s regalivg Ifachinat 1asoeosriBbzy cl e) |
(r) -hal oal kydi, iﬂﬁsﬁ)ctibn,%l:@ran{ Aéasiti\%'iﬁf%cm%raﬁ egﬁf?\;eeﬂfecﬂ&i%%&gﬁgl’ or
aromati c heterocycle containing one or rore heteroatons sel ecte romthe
group consi stpnegmohianédnmag@ry; acoxiy ek prncuaruahis pbftuviral pneurheria,-hdspitdl deguitedr
saturated, unsaturated, or aromafic carbocycle;, alternativel t R5
groups 20ar e MSKBHY BGUEREF G BIRIHORS ASPRYAIo TF IBopiRl Wk auFHenR) y
accept abl e Saf&pira Ghet ihRUl RTB,racB{e%[HQiﬁfgﬁ{oﬁ% c&ﬁplicﬁ% SkANRRWRh
according to Claimb, wherein is selected from(a) hydrogen, (b) -Cl1-8
al kyl or alt etmetuie/iefectiong R grdoseistisaveinferkion (3Pble itvdrdinguifcompligated

carbocycl e, ( - hal gal kyl. .25(d), <3514 nber,.sat ur at ed saturated, or
aronatrc het ROERE RS ARRE SR BT SRR SR B o BRI B e
group consi stan@dehidal InFegien, a ExMEIRAteddMEa-sbddnihal idfeetidieh uridadArdgember
saturated, unsaturated, or aromatic carbocycle, or a pharmaceutically

accept abl e sahfectiens paetereprysepieaemia enge@etitiyy an e opntsoular shpreindentipamd

accqlbdi ng to Vgs&{lc{p a%Ces 1%&10{?10 ee%ltﬁgﬁ{%! %ﬁélﬁ%ﬁ%&%&%ﬁﬁ%{g?ﬂoheﬁ){ﬁ egtti)c%[ ¥1l '

cyclopentyl, cyclohexyl, cyc cycl ohexenyl ,
cycl ohexadi eryong infE2tR 14 [ ABRIREH 2 WSABLAL10 52 A8ntdSrdyy/aicapydids dyikeust ur anyl |
t et rahydr of uranyl, tetrahydropyridyl, azetidjnyl, pyrroljdinyl,

pi peri di nyl , ipicsEen deRpFoMyGiRTesiSH e BeReg! Indietign shipsralidueisan v
acceptable s est - ta : ; G

accordi ng toadé%aa{lllgnﬂllgf?etlo é?sg?%ﬁ? g%ﬁ&?gqgegﬁoe%? gﬁﬁ P %lé%%ﬁigg%é;%%%ﬁw% J
HJ HJ , HZEr{iNadistiHndectibh abd tdlferculosiy. a phar maceutical ly acceptabl e
salt, ester, tautonmer, or prodrug thereof 13. The conpound according to
d ailm 12 wherein each -G HJ is selected from hydr ogen, WO

20117 04 7323RCH WAL (kO dBng EngVhd h04i43R3 BEDN WRROLN Y und\@r a
2011/ 047323PCT/ US2010/ 052928 whérein R5 is as defined in aim10, WO

2011/ 04 1823mgCTusy rotpsabdoult, ester, tautomer, or prodrug thereof, is administered otically,

ophthalmically, nasally, orally, parenterally, topically, or intravenously.

20  23. A method of synthesizing a compound according to any of claims 1-16, or a

pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

24. A medical device containing a compound according to any one of claims 1-16, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
25

25. The medical device according to claim 24, wherein the device is a stent.

26. A compound having the formula:
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or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof
14. The conpound according to any of clains 1 to 13 that binds to a

ri bosome.wékbi1/0kin3conpound according to claim14, wher ecm/ush@onsi»esone i s
a bacterial ribosonme. 16. The conpound according to any of the conpounds in
Table 1 or a pharnmaceutically acceptable salt, ester, tautoner, or prodrug
thereof. 1017. The pharnaceuti cal conposition conprising a conpound
according to any one of clains 1-16, or a pharmaceutically acceptable salt,
ester, tautomer, or prodrug thereof, and a pharnaceutically c_efpt abl e
carrier. 18. A rret\pod fegr treating, preventing or \;edqu)ﬂ’ the risk of a
di sease tate A Ar 15 ani mal corpridTMy~ggnaf Rkgtering to a human
or animal in need hereo| an effective anount of ajconpqund according to
any one of clains A: 16’,_.-\Q a_ghajmpceutical ly avcvc;lqt\lapl/,a sal tg—gpter,

taut omer, or prwdrug xfereat” 19. (A, et hod of WEr eatX’ng Zff cr obi atln),
infection in a human or ani I_Igorrpri sing 20 adm nistering to the human or
ani mal an _effective amounp~of a conpound according to any-one of clains
1-16, or S pRar freaf Ty acceptabl e s&TBestep 1 N(grrer, or prodrug

t her eof . 20. The use| of a conpound according tp any|one of clains 1-16,
or a pharnmaceut i . eptabiHe-salt, ester, t ey or_protrug t her eof
in the manufactWe o%;:&;n@d/itcanent(ﬂﬂbr 25t r eat V'hg a&ﬁ/cr\@oi/al i nfd¥diasn in
a human I%r_ﬁn_ . 21. A nmethod of treating or reducing the risk of a

m crobi a7 edt g i INg human or animal conprising admnistering to the
human or ani mal an| ef fedtive amount of a conpound according to any one of
clainms 1-16, or a[gﬂc\eut'cgwl—y\]accept able salt, ester, tautoner, or
30prodrug ther édf, reinZthe mcrob,al infection is selected fromthe
group consisting of: WO 2011/047323PCT/,US2010/ 052928 a skin infection, a
G am posthareia Y priadareagently seieepd fegur¢Re—Phf¥cti on, nosocomi al a skin

| nf et i ofjs &, RRAMVPAS! dr S GIibRLAGHY AN AL RAAGHHI BRI b AD- ARFPCOM al
pneunoni a, comunity acquired pneunonia, post-viral pneunonia, hospital
acqui r edbopingitarbed @/ thepamd edrbon assowithd exnipnaumodi(€; s alkyb®pi andttbr joth r act

i nfection UCB s chroni.c 5Srespiratory tract infection (CRTlI), acute pelvic
i nf ect i ghfaclrd Bﬁiﬂsia@gtcélﬂmglﬁtq{nand skin structure infection, a skin and soft
tissye ixtect Yq%;&&%ﬁ a sihf1e bl B2 HAIRIBOd LRER ehat lihBn XNd_sof {5 4 {iggve
infections (USSTlI)s and conpljcated skin and soft tissue infections, an
abdoni ndiondnX écsalested faors SR ¢ aned(Q)nendYdbboRi.ral whehéctanY isa deubdar y
tract i rgoegtj(onN abgc%leraecry;ao, a§0ergti cem a, endocarditis, an atrio-ventricul ar
shunt i ntP&Cti-dh, 41 &ascu‘? A %Ccess infection, neni ngitis, surgical

prophy| axissclcatcpfont MRgabup dheistin®sr O ANRYEO)NNBCCOPTONR], 6 RR'CofNgCt i on, a
met hicilljn-resistant St aEhyI ococcus aureus iInfection, a

vanconch\n‘W@@?tﬁ fam Egndkocsbol infection, a |inezolid-resistant or gani sm
i nfagti . i aciisyinfection, a Francisella tularensis

i nf g?ti %ﬁlsgel%gés#rh%ﬁ?gg&s?il§%|h§4’ecti on, and tubercul osis. 15 22. The met hod
or use a&udesdecigd fromalynd e saftkytl ai ms 18- 21 wherein the conpound, or a

phar maceuf i cailly cceptable salt, ester, tautomer, or prodrug thereof, is
admi ni stierigde 6"EtP4:§P'I'“yI,{ agphtalcal |y, nasally, orally, parenterally,

topi cal Ip Qdeld RS BOMRI O ¢ ARy123. A method of synthesizing a conpound
according to any of clains 1-16, or a pharmaceutically acceptable salt,
ester, tmautlphgor,2,or prodrug thereof. 24. A nedical device containing a

co und.accardi ng.t ny one.of clains 1-16, or a pharmaceutically
acgggt alﬂltgﬂ?ﬁf’?q?" Tﬁf‘i‘rﬁ%ﬁﬁ?‘%{?‘rﬁ?@ or prodrug thereof 25 25. The nedi cal
devi ce according to claim 24, wherein tthelJdevice is a stent. 26. A conpound

having the fornula: WO 2011/ 047323RCH US2010/ 052928 ,..-E-F
CBA,...,, NDI (L GHI W), EFEF WK-Z(11), EF

wherein each H and J are independently selected,

C-B-A-, -D-E-F, and -G-H-J are chemical moieties, wherein

20 A, D and G are independently selected from the group consisting of:
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WKZ(111), CGB-A .., 2/ NNI WZ(V), wherein V is independently sel ected

from-CR4a- or -N-, Wis O, NRL, NOR1, or S, alternatively W is selected
fromt he wormbiwmavri2en of HO and H- both attached to the samascaobs2&t om or
t he conbination of (Cl1_8 alkyl)0- and H both attached to the sanme carbon

atom 5 X - - - Y represents a single bond or a double bond such that when
X- - - Yis asingle bond, Xis selected fromO, NR2, and S(0)11 and Y is
C-R3, and when X - - - Y is a double bond, Xis Nand Y is a carbon atom Z

is selected fromthe groug consisting of 0, NR4, S(0)11, NR4CO CONR4, or
NR4 CONR4, (a sipgle band dbbd Gsgiiiande) €E28 aberyl)-: ( s glkyByldot ed from H

and C1_8 al ky\jlhergﬁ is selected fromH and C1_8 alkyl, R4 is selected fromH
and Cl1_8 al kyl, ais selected fromHand C1_8 alkyl, nis 0, 1, or 2,
15al ternatively, -i®H crbe gehedt &g dfiby(d)ihniedidBely abbk gptivhellyisnedacid H

and J are independently. sel ected A, DE F,.and -G HJ e chepi cal

moi eti es, wherein G‘lﬂgleﬁ(?ﬁ@t@ fé‘?ﬁ%@b‘éﬁ%ﬁ@%Ogéﬁ)éﬂ%g’slﬂ6 hé group
consissting of: 194¢- P32 3K (G920 6_a single bond, (b)
-(le8 al kyl)- | ﬁ(g) W-%’CZZIBL*_%)S%I:RI(e’ny1)-,(@?pdj é&{%g%gﬂg%ﬁ\f}%yl) wher ei n

i) 0-4 carbon at on® anyohh)-@ iipdiatt)y abavedptaomlly iakbstatuegst witinand gr mere

repl aced by a noi elisy sel ected fromthe group consisting of-O, -S(0)p-,
-NR6-, - 5(C=0)-, -§{6‘}P6Nﬁéf, -NR6S(0) p-, and -NR6S(0)pNR6-, ii) any of
(b) - (d) i mredi at eliy) alh?w(tgpa?i) el td Palioreblibndligds Wishueew il —@re RS
groups, and iii) any of (Db)-(d) inmmediately above optionally is substituted
with -(C1_8 al kyl )alRd) & stps: 10(e) -0-, (f) -NR6-, (g) -S(0)p-, (h)

-C(Qhy-, (1) - 0))0- GRS - k- 0):0-c( o~ i - 1y (M - NR6CO-,
e e A e e
SRR ORI & BNOINCE L)

- 9= - C - -5 -
menber  sat ur i, ede UHRREUTR] GEROQESRI PIRLEGOREL &N OSYEDE, GPNLEERIG)Y (e or
nmor e het er oat' ons %e ect e’é from the group (éoo)nsi@i ng of’n?jt]r oggn,F’o(xygen,

and sul fur, (EeP)Q-IJad)4NRHONR R bt @b dCRIREAON, dt@d-C(OINRK( e, (dd)

car hacycl e, an ff) - -, wherein (dd),.or (ee).is tional l

SbSBY it ea i T onn SRR E: Shaborab ety oif SreRinEReAtient 1 y
sel ected fromhlaecFQuenS QISHEE fr&d tRE group consistidy o nidaeh, xR and sulfur, (b) a
3-14 nenber saturated, unsaturated, or aromatic heterocycl &€ containing one

or nore het er(eataois 49edrelar satufateshunsmeurgicdugy acomsticearbasyole, anidt r ogen, oxygen,
and sul fur, \ﬁé}gg@é%&hm menber saturated, unsaturated, or aromatic
r

car bocycl e, )’ or (c) is optionally substituted with one or nore

RS gr oupsheréigldd)(deled igbionkHy sutlitutddGRitBoad &ERyE)R grblips; - (C2_8 al kyny1) -,
wherein i) 0-4 carbon atons in any of (d)-(f) imedi ately above optionally
is rfplaced by a noiety selected fromthe group consisting of -0-, -S(0)p-,

-NR6-, -g 30CEFRN are indehGRnfly selecte RO sroup HREREY S and - NR6S(0) pNR6-,
(a) a single bond,
(b) a 3—14 member saturated, unsaturated, or aromatic heterocycle containing one or
more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
25 (¢) a 3—14 member saturated, unsaturated, or aromatic carbocycle,
wherein (b) or (c) is optionally substituted with one or more R’ groups;
(d) «(Cy_g alkyl)—, () «(C, g alkenyl)—, (f) (C, g alkynyl)—, wherein
1) 0—4 carbon atoms in any of (d)—(f) immediately above optionally is replaced
by a moiety selected from the group consisting of —O—, —S(O),—, ~NR®-, -
30 (C=0)-, —C(=NR®)-, —S(0),NR’~, -NR®S(0),—, and -~NR°S(0),NR -,
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WO 2011/ 047323PCT/ US2010/ 052928 ii) any of (d)-(f) immed ately above
optionally is substituted with one or nore R5 groups, and 1iii) any of
(d)-(f) iwoedilaued2y above optionally is substituted w tirCT(US2018/08492%1 ) - RS
groups; 5and (g) -(CR6R6)t-, C, F, and J are independently selected from

t he group consisting of: (a) hydrogen, (c) F, (d) d, (e) Br, (f) I, (9)
-CF3, (h) -CN, (i) -N3 (j) -N@®, (k) - NR6(CR6R6)tR8, (1) -OR8, (m

-S(0) p(CR6RE)tR8, (n) -C(0)(CR6R6)tR8, (0) - 1OOC(0)(CR6R6)tR8 (p)

-SC(0) (CR6RB)t R8, (Q) CEO)O(CRGRG)tRB (r) L(CRGRG)tR8 (s)

_ C(0) NR6( CR6R6) t RgD apy pf doﬁc@}\meyrceﬁebmbpmorotm)ally ISUbNNRs ey I CaRs R I8,  (v)
-C(= NNRGQO)%)(C%%Q% vv) - C(=NOR8) (CR6R6)t R8, (Xx)

- NR6C( 0) O( CR6R6) t C(O) NR6( CR6R6)t R8, (z) - NR6C(0) NR6( CR6R6)t R8,
(aa) -NR6S(0) p( CRGRB)ahRBf (d)b@) inrB¢ ) RBOCREREI RS is sbibgtetaded with —(Cy g

- NR6S( 0) pNR6( CR6R6) t Rséd%%J -NR6R8, (ee) -NR6(CR6R6)R8, (ff) -OH (gg) -
NR8RS, (hh)-ocH3, 4yl B8, (jj) -NC(0)R8, (kk) -NR6C(NR6)NR6R8, (11) a
Cl 8sal kyl I RHRg) (@p@SR C28 al kenyl group, (nn) a C2 8al kynyl group, (00)
a 3-14 menber sa%urat ed "Unsat ur at ed, or aromatic heterocycle containing
one or nore heteroatons sel ected fromthe group consisting of nitrogen,

g);ggr;rg?i, c&@gﬁﬁi %ﬂqrigdép(%ﬁésn%yzso -1 nenper Saturai%ﬁtgg? nsat ur at ed, or
- N[ ( CR6R6) R8]( ég?ﬁ%%@@%b cr((% Br (f)(IC@R@FF I)(MIB&P@)/\BM (GEREBO)RBL, (ft)

- (CR6R6) t NR6( hal oal k
(&@(Q)RE ft'RGC( (r) § gmc% )JR§ (11«@3 <mo:Rs (@nm:mm) «6(@)(@11 RO)R?, )(Ot)F;8] Qo).
25ar8 (aaa) é\z : QSRg ir%‘?ﬁ@)(q VRr» d&)jrp@ﬁ)ﬂ&RsR%r(éhal ly

R R S B R e

-NR6R6, (k I\@?Ff@]w Cl_8 al kenyl ,
(o) - 302:1)8 al | yn @6)(?%%‘()@%% al ky )‘é‘?(?)ﬁfﬁg‘rgé t)u(_r] ;t ed, aEen
unsat ur at ed, QFNORR J¥E epoosricRO) VR RS @@m@msmwmm@&

cont ai ni ng one or m)re het eroatom; se ect ed fromthe group consi sti ng of

ni trogen, oxygRIG(OINB’ (QRRU);B (a0 NR(SD) QBIRy) O@i&(@b@NﬁdCRsafkRat ed,
unsaturated, or aropmtic car -3-14

Tender oat ur 469 NURCaLOFRE K - D & et ot SRR SB(E Pk (dte or

nor e het er oat S fr. g B (3 en,

Sand sul fur. SRQ¢ (o) -aCly <r£%@f%abﬁ '?ré’@ﬁﬁ TbP DS AR B e

car bocycl e; al € forma

car bocycl e, ﬁﬁ%ré%ﬁh%nﬁhﬁ%?g§§ﬁ£§i (t) th?gﬁl:ﬁj g§ﬁ¥s&bp??ogglly

substituted mérhb@metuwtedmn@tﬁatedj%r arsms@d mmdyd‘lds ﬁfﬁtz(lﬁlhgh))ﬁél’o@gﬁi‘e (b)
-Cl1_8 al kyl or alternatrvely groups. are taken 10together to forma

carbocycl e, (HEferogiagmyaglgsied r(ﬂal)thc 8r0111a Cﬁ%%erg Oéertmggee&yg%%ﬁlar I5irepp) 8¢

arongti c het ey 9 yedQ £ QALY BkaRRfe® or rﬁatfleéa%o%g 9’@3&53' ected fromthe

group consistin ni trogen, oxygen, 3-14 menber

sat ur at ed, gx%&?)aﬂécacRaf)@%(mew(@thBpﬁ]m:eo(drﬁerm%} @H)- t hrough (e) is

t [ b R | ected,f
oo ar ogen. Eij CR RO TR R DB TER RO (o (FGR DR (C%()Sf@ﬁ‘)cRﬁﬁ) RB ()

R’engljl) (o)?%%&l&g’)(v‘rﬁ Qﬂ) é‘%é(wﬁﬁ%%ﬁi W % 4t JOr?gqer sa(%({?ré?)ed -8
unsat ur at ed, (mR%F)gr(@t)occmﬁng dypl-aR oacnrﬁf@ o@ne) -aX[(ORFR)REIEOYRE, oS

sel ected fromthe roup copsjsting of nitrogen, oxygen, 20and sulfur), (q)
- (C£58 al kyl )and%a R'Kat ur at ed, unsaturat ed or ar omatr c carbocycl e),

(0 PR PR R TR PR o) ; So0SeS, (9

cont ai ni ng one or nore het er oatoms sel ect ed fromthe gr oup consi sting of
nitrogen,s oxygen, and sul &é)F nber satu unsat ur at ed, or
t

aromat i (,Rcléusﬁ%%fr@m (G)zl)‘yd-r?@% @)@ll\ﬁf&ﬁg (cy had CFZ’dg?SC@\IR@ by -

SOV R P Sy PSS A S o

i's sgl ecé %\BLW (ga)ﬂ(dﬂégaﬁlg?f '('3 lQlt})lerEber%E%.rra%d u(lga? n%fed é@%oﬂnatlé ifléterlggc’fe (9)

-CN, (h)

-Cl1_8 al kyl, (n) -C1_8 al kenyl, (0) BRCL_8 al kynyl, (p) -(C1_8
aIkyI)-(3-14 menber satur at ed, unsaturated, or aronatic het er ocycl e
contai ning one or nore heteroatons selected fromthe group consisting of
nitrogen, oxygen, WD 2011/047323PCT/ US2010/052928 and sulfur), (qgq) -(C1_8
al kyl)-(3-14 nenber saturated, unsaturated, or aromatic carbocycle), (r)
-3-14 nenber saturated, unsaturated, or aromatic heterocycle containing one



K, (X) -NR6C(0) NR6R9, (y)-NR6C(0)R9, (z) - NR6(CNR9) (NR6R6), (aa)
_ONR6( cNR6) NR6R65 (bb) -C(=NR9) NR6R6, (cc) -S(0)R9, (dd) -
(CR6R6) t GyO)2hiRARZ323(ee) - (cR6R6)K to- 95 and (ff) - ( CRER®)USKROBS2928\her ei n
(m through (s) is optionally substituted with one or nore R9; 10RO is
selected from(a) hydrogen, (b) F, (c) d, (d) Br, (e) I, (f) -CF3, (9)

-CN, (h) -N3 (i) - N@, (j) -NR6R10, (k) -0OR6, (1) -NR6(CNR6)NR6R6, (m
-C(0) (CR6R6) t NR6R6, (n) -C1-8 alkyl, (o) -Cl1_8 alkenyl, (p) -Cl1_8 al kynyl,
(q) -3-14 nenber saturated, unsaturated or aromatic heterocycle cont ai ni ng

one or rFOPEIMHEE @lilf‘o%ftra% hetoreaterag sqlecisa trora thy SiopD comstweioh gitetch) eagfen,

oxygen, And,Fh! s~ fJal >§ 4 t@&d%gsat at Ar tic
15carb | ?1 TR ii§1¥iﬁ 6%2@%{ %r%ée'g "{\IE‘Z{%@

CE: 8; Rgc(¥)€w;1w3d§6 (SX%@R @ 230R§rﬂ¢ml§c§t)satu&tﬁ) Bﬁsau@g‘i% ¢rGlordatad ?kqlér))ejdke 14( V)
menber saturated, unsatyrated, or aropptic, heterocycle cantai ning one or
more het QP BHHBHRNGY] fﬁﬁﬁegﬁteff‘?aéw?l% ﬁf‘éec@?cﬂ%gmélemgﬁogp. Pﬂé“%lﬁlg PHEAGER, 09‘(3%%%

and sul faf)sulfi@ddd () C3- ﬁl ﬁleﬂﬁl%l) sa(&at%é dﬁ%ﬁﬁf‘a"tecﬁ 8t %ﬁfaﬁg car%%%‘lé” ated, or
aromati c carbocycl e b) -0(CR6R6)t (dd) -ONR6RG,

(ee) - 20cNREGL, © mﬁé@ouﬁsﬁ@tﬂ@@@@%ﬂo&ﬁ@na@g@ocmﬂsqmRs and (hh)
CR6R6) t . d h : |
(o) R 81Oy L o B Y R

(c) d, (d) Br, (e) I, (f) -CF3, (9) CN (h) -N3 (i) - N®2, (j) -NR6Rs,
(k) -ORs, (1) " NR6( CNR6) NR6RS, hg q (CR6R6) t NR6R6, (n) -Cl-8 25al kyl ,
(0) -C1 K iapiesigd fror(np{)a) xadrogena(tRy &y s alkyg pr almathﬁbfrﬁM@rR SEIPupsare sken

unsgfur §B§Qher‘%§ ﬁcﬁ%’é*@&rb& é}gn A Oﬁéﬁ%lﬁyf ﬁd}t a1 ) ﬁ%m%@?sa?ﬁra{gar%lsgﬁh%d) toms

sel ected Tromthe group ting of 'ni'trogen, oxygen

ﬁ I14 lneammk | atécsladtuba;tcﬁacomﬁmg@habedmr@hietabmislseleetad roayibk grm(pSc)onsmtmg

- hal oal ky t) - - SR,

(x) - oaf@rrt@gemxygge @)anéulf‘erz ynd %%1381 46{PR1§)¥’§T se@raitad %ﬁ%@ﬁ%@a@wamé

unsat ur 2‘5?‘97 30 aromatic heterocycl e containing one or nore het er oat ons

sel ecte o?fnthe group consi sting of nitrogen, oxygen, and sul fur), (aa)

-(C1._8 azi/ll@él)l-(bBthﬂoilghéeﬂbfsropaanalbastubshtumdszathmattafdr,loreR WO

201}[/ 047323PCT/ US2010/ 052928 aronati c carbocycle), (bb) -0(CR6R6)tOR6, (cc)
R6)NR6R6 (dd) -ONR6R6, (ee) - NR6C(0)NR6R6, (ff) -O(CR6R6)tOR6, (gQ)

- NR6C( 0)16is s@Bded bh (af $3RB5nt tﬁz@R@;» Cl, (d) Br, (¢) PQD'—@F%' qg#cwhgf_)en\g (Bi-t her

the group -D-E-F or the group i s absent, but and
- G HJ a¥e,,ipt-NRREl (kpreRUL )y NITSENR)INR RS, () L1 saitky2, (npnd, g aliksmﬂ (ol- 2, or
3, or a é)har maceutical |y acceptable salt, ester, tautoner, rodru
t her eof Cisalkynyl, (p) —(C, g alkyl)-(3—14 member saturated, unsaturated, or arornatlc eterocycle
containing one or more heteroatoms selected from the group consisting of nitrogen, oxygen,
20 and sulfur), (q) —(Ci_s alkyl)~(3—14 member saturated, unsaturated, or aromatic carbocycle),
(r) —haloalkyl, (s) -NR°R®, (t) ~OR?®, (u) (CR°R®}WNRR?, (v) -CR°R*R?, (w) —SR?, (x) —3—
14 member saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, (y) -3-14
member saturated, unsaturated, or aromatic carbocycle, (z) (CR°R®)C(O)NR®R?, (aa) —
25 S(0),R?, (bb) -NR°C(O)NR°R?, (cc) -NR°C(O)R®, and (dd) -C(=NR°)NR°R?;
wherein (m) through (q) and (x) through (y) are optionally substituted with one or more R’

R% is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, () —CF;, (g) -CN, (h) -N3 (1) -
NO,, (j) -NR°R’, (k) ~OR’, (1) -NR®(CNR®)NRR®, (m) —C| s alkyl, (n) —C s alkenyl, (o) —
30  Cy g alkynyl, (p) —(C; s alkyl)~(3—14 member saturated, unsaturated, or aromatic heterocycle

containing one or more heteroatoms selected from the group consisting of nitrogen, oxygen,
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and sulfur), (q) «(C_g alkyl)—(3—14 member saturated, unsaturated, or aromatic carbocycle),
(r) —3—14 member saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, (s) -3-14
member saturated, unsaturated, or aromatic carbocycle, (t) —haloalkyl, (u) ~C(O)(CR°R®)R’,
(v) =SR®, (w) —OC(O)}CR°R®)R’, (x) -NR°C(O)NR°R’, (y)-NR°C(O)R’, (z) —
NR®(CNR’)NRR), (aa) “ONR*(CNR®)NRR®, (bb) —C(=NR”)NRR?, (cc) -S(0),R’, (dd) —
(CRR®),C(O)NRR’, (ee) —(CR°R®)OR’, and (ff) —(CR°R®)NR°R’;

wherein (m) through (s) is optionally substituted with one or more R’;

R’ is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, () —CF;, (g) -CN, (h) -N3 (1) -
NO,, (j) -NR°R"’, (k) ~OR®, () -NR*(CNR®)NR‘R®, (m) ~C(O)(CR°R*)NR°R°, (n) —C1 s
alkyl, (o) —C; g alkenyl, (p) —C,_g alkynyl, (q) —3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur, (r) —-3—14 member saturated, unsaturated, or aromatic
carbocycle, (s) —haloalkyl, (t) -(CR°R®)0R?, (u) ~O(CR°R®)NRR', (v) -C(O)R?®, (w) —SR®,
(x) ~C(O)OR™, (y) —S(O)pR6, (z) —(C;_g alkyl)~(3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur), (aa) —(C, g alkyl)~(3—14 member saturated, unsaturated, or
aromatic carbocycle), (bb) —O(CR°R®)ORS, (cc) —C(=NR®)NR°R’, (dd) —ONRRS, (ee) —
NRCC(O)NRCRS, (ff) ~O(CR°R®)OR, (gg) -NR°C(O)R®, and (hh) -(CR°R®)NR°R'’;

wherein (n) through (r) and (z) through (aa) is optionally substituted with one or more R'’;

R' is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, (f) —CF;, (g) —CN, (h) -N3 (1) -
NO,, (j) -NR°R®, (k) —OR®, (I) -NR*(CNR®)NRR®, (m) ~C(O)(CR°R®)NRR®, (n) —C; g
alkyl, (o) —C; g alkenyl, (p) —C,_g alkynyl, (q) —3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur, (r) —-3—14 member saturated, unsaturated, or aromatic
carbocycle, (s) —haloalkyl, (t) -(CR°R®),0R®, (u) —O(CR°R®)NRRS, (v) —C(O)R®, (w) —SR®,
(x) —~C(O)ORS, () —S(O)pR6, (z) —(C_g alkyl)~(3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting

of nitrogen, oxygen, and sulfur), (aa) —(C, g alkyl)~(3—14 member saturated, unsaturated, or
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aromatic carbocycle), (bb) —O(CR°R®)ORS, (cc) —C(=NR)NR°R’, (dd) —ONRRS, (ee) —
NRCC(O)NRCRS, (ff) ~O(CR°R®),OR®, (gg) -NR°C(O)R®, and (hh) -(CR°R®)NR°R®;

optionally, wherein either the group -D—E-F or the group —-G-H-J is absent, but both
—D-E-F and —G-H-J are not simultaneously absent;
pis 0, 1, or 2, and
tis 0,1, 2, or 3,

or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
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