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10The present invention relates generally to the field of antim crobial

conmpounds and to net hoddVdIMERBEAE CEOMEBQUMPS H¥E: conmpounds are
useful for treatin reventin and reducin he risk of m crobial
infections in hu £ .ﬁ@&f@ﬁMAEMQA@@&HMEwVHy of
penicillin in the 1920s and streptomycin in the 1940s, nmany new conpounds
have been di scovered or specifically designed for use as antibiotic agents.

It was REEAtEDAPPHITAITIONSCti ous di seases coul d be conpletely controlled
or eradicated with the use of such therapeutic agents. However, such views

have been challliespdigatiecdeiss pstorisy tosU &f ProsigienabPatgpichpidicen Nas resi st ant
to curr f ' h.GaJ - I.nue -eval.ve. t
cvery anii B oy Pelhet iE2hb) SO GRT BN ARG b By ALABF
encognt diledlopMiatiend 281 0;ranti e S ePiek BemaeP aéntrAggpilisitiurt Nb.ady38, 2.1 fHed oexanpl e,
resistant strains of G ampositive bacteria such as rrﬁt hicilli n-re(ii st ant
st aphy! oeBe e, 2038niles poitenty égﬁh§ta§?’f?m§1i‘tioé‘ﬁfi geRftcationsatg heighv IEpEoReERY st ant
enteroc%f%}.entag?/@thgﬁ\és{h%p}gd. Resi stant bacteria can cause serious and even
fatal results for I nfect'ed patients. See, e.g., Lowy, F.D.

25" Anti mi crobi al Resistance: The Exanpl e of Staphyl ococcus aureus,™ J.
cin. | , pp. 1265-1273 (2003); and Gold, H S. and
Moel | er[ﬁ'&itlkog/?@%ﬁﬂﬁp crobi al -Drug Resistance,” N Engl. J. Md.,
vol .10335, pp.TH4ASsRBinbdRRBrelates generdifiEtoths EiONITMnaMitrgYEdoBRAYs £d thew
anti bacterial agents has been for decades a major focus in many

phar mac enttheds of gaskpeginsisusingsthemh dlhesssconnounds are pegfehfor reating, piseewingas WO
2011/ 047320PCT/ US201.0/ 052924 .bee n exodus of pharmaceutical conpanies
fromt hiaélael{ (gl;m&% golée E%lhcr%%“ Eeﬁ%on éGZ‘f‘%%‘n e 40 mg@‘ consequence of this
exodus, there have been very few new antibiotics entering the market. This
| ack of new antibiotics is particularly disturbing, especially at a tine
when baddACKLGROENRt ance to current therapies is increasing both in the
hospist al and ' i . - nti.hiotic
agonts. reseaniranL Bk PEDE AR in the 1970 LRPuCRRA RO BT o1
ant i bi otreev comh@uniesaviedeen éat@vemd drispeuifitaligrizrbigoed foy losd @b anoibjpoieadsntOr her

researchers have tried nmaking derivatives of known cl asses of antibjotics,
e.qg., teW"}StOr‘i‘FﬁFHPélg{‘ut, thgiintertios dssparsgapbemEseligoneHE s cEdisatsdevsh

deri vat i€y Qf o QLY NeRP¥GE g HRWRH R evel RESE A0 ERRIAREN ERa I RAYE BRhuM th
limted success. An approach to devel opi ng new anti ntcrobi al
conpoundsrains of ocltbasingnrovoghnisatsarsstafitge caentartiyl d@fectinhihbiapouts:, agshtsivantimci al

ri baso functiqQn. By nodul.ati.ng or .inhibiting. bacterial ribosome function
SR anP B GO T S dHER O b Qe FRYUREr AIrpeiT LSS T ocesses. such
as RNA tdnaasit@td probidmes WitRHR dhdyYdHch 88 teistdnnBicedA. o ¥k&thfe, @Kistant strains
antimcrobial effect. In 15fact, sone antibiotic conpounds such as

er yt hr oraf&iram-positivteimgtsiia sueines methiszlinticsstanestanholasoew, tsinvillinoresivent

rib .Osomsstreptoco ci,;gg Vgtgceo Rlibn QY G :ggtnrouc%%:cli WasS d&e?&pre&l.cf{gsriﬁalg%%gﬁ%ﬁg L4

desi gn apptoac or ‘discovering an evelopl ng hew ant 'm crobral” agents.

Thi s appag&cRristivdridsevéh fhtaltbguliRifghinfeetedl patie@n Sed ay.,Coysy,a.Dof the ri bosone
to design new classes of antinmcrobial conpounds havi n%é yeci fic 20chem cal

st r ¢et ur etinyiciogied Resipfpigsi A Enapalstod Staplylosoccunargut.y OB vity.

Thi s strugt d 0SB OVEer I f i bed. i\ L oW n
publ i catllqghf:ﬁ;'%r’ gﬁ?gggﬁ{mIégb(gﬁdM%ﬁ?lgpﬁeoﬁ(bM%yr ui%’ulkr'g-’ gra’sg\d% [ rﬁllg;oglcilla_si gng
meet s t HerugiRoostmes,” MBifngheiikal, vBhas Sgpol o45-53¥1996)71, pp. 1016- 1025

(2006) .

The discovery and development of new antibacterial agents has been for decades a

major focus in many pharmaceutical companies. Nonetheless, in more recent years there has
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Based on this structure based drug design approach, the present invention
descri bes 25new chem cal cl asses of antim crobial conpounds useful for
treati ng wacevardi4ad2oi nf ecti ons i n humans and ani mal s. W Phoats2deioszy24 i m t ed
by theories, these conpounds are believed to inhibit bacterial ribosone
function by binding to the ribosone. By taking advantage of these ribosone
bi nding sites, the antim crobial conpounds of the present invention can
provi de better activity, especially against resistant strains of bacteria,
than current antjbigtjic 30 conpounds., WO 2011/047320PCT/ US2010/ 052924

The pres¥AR 2R ﬁwhlﬁpéa %Ifan‘?Ué’é%l %Wﬁ@éf@%thb%%ﬁofdﬁwr%%%ppr oach for

di SCOVEr{08oARdnIONE] ARG AR ARLITOAIOMA! nAYBPLD or 2 nBPRRAAGHLST ar TS

with the high resolution ray crysta ri boso to design new
cl asses antermjgtthenmarl@bl "Blhis dmkpcﬁ uvesl sntidietiosgis @p]exculfarlg dqﬂmablrxgaéspsclalhyc ater es,

ri bosorre bi n har act iCcS d desi.red anti activity. 5Thi s
51 £t b REEUOHTR s el Sl B deuaniiBa A HakesP o Bl g

publ iscatdogmudifydRemgshi , F. and Duffy, E.M, "Structure-based drug deS| gn
nmeets the ribosone", Bi ocheni cal Phar macol ogy, vol. 71, pp. 1016-1025
(2006) . In thérfh:@rqbrfelsm antrvetit dgsntst tvesaedhorsehafvi Itrli@d embinpgior dnkingngoi ng
need for_providi a rly. for antl r obi al
ngent 5. RO G PRGNS IR DupRRRbME R BVt cn Rt DY one.
SUMVARY re¥cardhbrs WENEI@GNKing derivhllesifea8wh claayearbtﬂaﬁmblbﬁésa& 85 tgrRmemBkly to
the field of antim crobial conpounds and to net hods of maki Irlllg and usi ng

them THEeh sorpsbindes thartiadasempKefak®. iy ederivgye pr evwemygn. Hoaitcr Bwsi ng
t he l'b' sl%ﬁggqagﬂe%rhgpéﬁ{ tbvﬂh?%{e%ﬁc A humans and ani mal s. The present

i nventi SO pr ovi d har maceuti cal ly acceptable salts, esters,
N- oxi des, andAmalqﬂbugso dévetlds;ﬁﬁgnao raﬁmumksblalﬂaﬁlppnﬁ@amo de"sv@nhbmﬂatpfsofdrdes
corrpounds haV| t.he s%gucture D -

2011/ 047@3‘2@9@? 1919 06 Bagpl ﬂbow %linﬁthyl iBy gl@vggle%l%% inBihitingebagicsigh
consi sti g Qe @ﬁ%ﬁgn stbh J}Bﬂllc@ﬁla%&ﬂﬁ&nd%ulg‘ IR e wﬁﬂhtéggé?@itaf MiBbdsest WO R3s

are taken together to forma carbon I'S |ndependently sel'ected from
- CR4a- CSIU.Ch Lt RN\M]mlaltmE pné peitis smthwmdleﬁe‘txyqaré'vmmgbleransaMz:ohab@ffect In

uns aro t|c car clic Hor hetero i.Cri Wis O,
AV e B S Ty R e AT R A (A U L
and Hbqglglrﬁ[ttbmsbﬁlet he sane carbon atomor the conbination of (C1_8

al kyl)0- and H both attached to the same carbon atom XY represents a
singl e bond &he@r@ﬂmbﬂn@erbmdm@@@&ﬂ $thmurmh@&¢d)dmg desigmappepagh §irriiggcevariegbond,

()j( OIUEI Zelbgﬁ di%\q%g)]ir)lgg Rle\g ﬁl&%ﬁﬁrgblgl acéln% #h%?ag)R{Yoacﬁ starts with%ﬁ'e hlwﬁI resofl(ltlon X- Yis a

ray crystal of the ribosome to design new classes of antimicrobial compounds having specific

20  chemical structures, ribosome binding characteristics, and antimicrobial activity. This
structure based drug discovery approach is described in the following publication:
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

25  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
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

30  compounds.



Zis selected fromthe group consisting of 0, NR4, or S(0)11, Rl is
selected fromH and C1_8 alkyl, R2 is selected fromH and C1_8 al kyl, 15
R3 is selwored/frazm H and C1_8 alkyl, R4 is selected froorisando»28 al kyl ,
Rda is selected fromHand C1_8 alkyl, nis 0, 1, or 2, alternatively,
-GHJis selected from Ry / Rz )n 20J5 V\/nerein R, is selected from CH2,
NH, N(C1 8 alkyl), S, or O; Ry and Rz are C or CH each independently
substituted with one or nore F, CH3, CF3, OH, and OCH3; or R', Ry, and Rz
WO 2011/ 047320PCT/ US2010/ 052924 are each_i ndependently sel ect ed fromCH2 or
CRaRDb, wher ei nlIRPTEYAL RFEHios wiikiges? stoighirs Bpsch drysdoren dpprogcl forsbreprerang J s

sel ecte _

NHO( =0) %t ? é@% gnﬂ?&&é&&ﬂ%%l%_&ts Pflﬁlg %quaﬁlll E%llj% %t}l%lg@f%%ﬁmon X

al t er natray etygtal ofGhbtribossnstel cbsﬁgede‘ivrcdmses ofwhemmroblmcomaosediﬂmvmg dpeaifinc CH2,
NH, N( ut ed th one or nore

O b renomicallinrin sPbrateindind R TeRbs ioaa dot HLFTie b ey &

10carbocpgd ﬂruc‘fﬁ%@'b@deﬂ d%g &séoveéﬂ oa%h 1s]dés§r11§é%1| ﬁ%eefé)llB cathd( C 1_8
alkyl), N(C 18 alky C(=0) NH2, NHC(=NHNH2, NHO(=NH)H, 15

CBA, DE Framcesgld, E. @mllllf@s E. Mher&ﬁmaﬂurmﬁa@ﬂldesg d%i@rleﬁfns the riboserde’G ar e

P R A SR PR DR L (%S S hpe o (P
i) 0-4 carbormatpesnt MvanibnQhertle i3 an Mimaiant &lgoimbaee f@qirbaaaighw S
repl aced 20by a noiety selected fromthe group consisting of -0-, -S(0)p-,

-NR6-, -antimigybial aggpty) payreularly &R@gpm}cgoblalaqg@ntswg(gﬁcgmagalnqt ‘rgswéfﬁy of
(b) l()d) ﬂaﬂﬁ%@ﬁ@%@é%neﬁ%?é’a%&%“ onally is substituted with one or nore RS

groups i) any of (b)-(d) inmmediately above
optlonally is substituted wth -(CL_8 25al kyl )-R5 groups; (e) -0-, (f)

- NR6- 0) 0-, i -0C(0)-, k) - 0) 0-, 1
C(O)NR@O‘)JMWR)‘PAR&%“}“N%E&W@&O)N%) (o)“-)q N(Pf(a)) (p§ . é('C(N)Re)o-,( :

- 0C(=NR6)T ,
5 O%I. 1 051:(7 320 PCT/ 8525)061 O%eg%‘lg%@{%ﬁ%s geﬁe?ﬁl gs Maﬁgﬁeﬂegf)antlm(%%blal%n@ounds C(d 0t)o s

(x) - SC(10¢thods(of)maky aﬁ)usmgthﬁ:m- Tﬂi@se’:‘s)oﬁhpou(ldéae)re ubR6l {ONREItNRS prevéiinhng,

0 0 14 nmenber  sat urat.ed, ..
indor )aed‘%rn%ﬁﬂ%%'f pEtrartar 168%?8?%“&8%%‘5%% A BWERISy THE PESHERBHPB ms
sel ect edy o RBVIHBEP AR UEONS] RbéMabIOtalRl QYN oxRIN AR prodidesett thede, S(ee) a
3-14 nmenber sa&urat ed, unsaturated, or aromatic carbocycle, and

compounds

The present invention provides compounds having the structure

p— E—F

N\ —R/
X

G——H—1

20  wherein is a chemical moiety selected from:

o XoE



(ff) -(CR6R6)t- wherein (dd) or (ee) is optionally substituted with one or
nore RS groups; B, E, and H are independently selected fromthe group
consi sti nyoab1/o@ad2oa si ngl e bond, 10(b) a 3-14 nenber sa&RCUMNSBL@E/052924
unsaturated, or aromatic heterocycl e containing one or nore heteroatons
selected fromthe group consisting of nitrogen, oxygen, and sulfur, (c) a
3-14 nmenber saturated, unsaturated, or aromatic carbocycle, wherein (b) or
(c) is optionally substituted with one or nore R5 groups; (d) -(Cl1_8

al kyl)-, (e) -(C2_8Valkeny1)-, (f) -(C2_8 alkynyl)-, wherein 15i) 0-4

carbon atons inSanyVef (& i mredi ately abo opiAVagal epl aced by
a noiety sele fromNt he up consi sting of -*O N~ S(OYp-, -, -
(C=0)-, -C(=NR6) -, -S(d))pN , . -NR6S(0) p-, and - NR6S(0) pNR6-, [lii) any of
(d)-(f) inmed] ab fonally is substit wiEH~NQn nore R5
groups, and 201ii) )a(ny ofz(d -(f9F imredi ately Whove 3)<ptiongll S

substituted wi,th -(Cl-8 al |)-R5 qroups: 3 ~ t-— C- | dJ
orect nahEaetint Pyeliratel aatadb iRt Skt 8 NEL GrOh e=deRoi]
hydr ogemnitefria)ivély, @R Glare taRdn Bpethéif th fbsm & @hrbokdi3, (h) -CN, (i) -N3 (j)
-NO2, (k) .-. 25NR6( CR6R6)tR8, (1) ;OR8, (m -S(0)p(CR6RE)tR8, (n)

- ( 0) ( CR6Repdamndensly seleeied dionoRER6) OREN{ p) - SC(0) (CR6R6) t R, (q)

-C(0) O(CRBRB)t B8, (r) - NR6C(0)(CRBRE)tR8, (s) -C(0)NR6(CR6R6)tR8, (t)

- C( =NR6)WKIr6: R&redetids a-fuSdENNREMEMbERARM) tREuns{tudated, or aromatic carbocyclic

_ C( =NNR6C( 0) R6) (CRB6R6) t R8, (w) - O =NOR8) ( CR6R6)t R8, (X)

- NR6€&( 0)0 FHEHNS BXPIeMi0C( 0) NR6( CR6R6) t R8, (z) - 30NR6C( 0) NR6( CRER6) t R8,

(aa) -N Lt - P : : _ _
{RRbS(0) NS Hrey R ¢ de ek P e R P S e ion 0 %54 hey - 6
WO 2011/t@dy320REToUER2 Sid GR&R4oNRE R crhiihatOBHE,(C( k ialkyl)S-GNRE]- §qth)
-NC(0) R8,, (kk) -NR6C(NRG) NR6R8, (11) a Cl1 8 al kyl group, (M a C2_8
aIkenyI‘ﬁ?gﬁgfoﬁﬁﬁ?gg(gg%§§g¥9ﬂyl group, (00) a 3-14 nmenber saturated,

unsat ur at.ed, YepéenRhishokebGddoRbkYdhaisidN8aORErOX 0L § hgtpfopat oms

sel ected Tromthe group con5|st|ng@§f ni trogen, oxygen, and sulfur, (pp) a

53- 18 neheibdr X dnsalgcidefiom Ch MR ueed n ond Xrig Qa&g,@ndavlmnégcd;aY sacdouble
(CR6R6) t.NR6 (LR t (rr). -N (CR6R6)t R8] [ C=0( CR6R6)t R8] , (sS)-
(%%)t%ﬁ?&%ﬁ%ﬁ?}giﬁ@éﬂéﬁé‘ﬁ%y (tt) -(CR6R6)tNR6(C=0)(CR6R6)tR8, (uu) -
hal oal kyz is stheed 0O RO do0aREME) 6RIRER* (M) 0),( CRER6) t C(0) NRBRS, (XX) -
(CR6R6) t G(0) O(CR6R6)t R8, (yy) -NR6C(0) CRBR8R8, (zz) -N (CR6R6)tR8] C(0) RS,
10and ( daady sclepted frmdmkand hebivh (11) through (pp) is optionally

substi t i I re groups; R5 is selected from (a) hydrogen,
(o) F (ot e fOR @epdPl 0 OB 10 S (h) N (1) NGB (1)
_NRAB6, Kkip sclodRed fro)H aNRE( CNRG),NR6R6, (m) -G _8 alkyl, (n) -C _8 al kenyl,
(o) - 15C1-8 al kynyl, (p) -(Cl 8 al kyl)-(3-14 nenber saturat ed,

unsat ur aﬁe‘él,se%?te%%?a@iaeaﬁéﬁéﬂl@gycl e containing one or nore heteroatons

sel ect ek ® fomd-PQ YR UPRANS) fkiing of nitrogen, oxygen, and sulfur), (q)
-(C1_8 al kyl)-(3-14 nenber saturated, unsaturated, or aromatic carbocycle),
(r) -halmalOkylqr,s) -SR6, (t) -3-14 nmenber saturated, unsaturated, or
aromati c heterqgcyc nt ai ni one or nore heteroatons selected fromthe
group cc?rlntgr?ﬁ?'ﬂéj’6(#%1?]?1?8%8%?3%9%%, 20and sul fur, and (u) -3-14 nenber
saturated, unsaturated, or aromatic bocycle; alternatively, two RS

groups are taken together to forma rbocycle; wherein (m through (r) and

(t) through (u) is optionally substith{Red with one or nore RS;

y
RZ/
D
20 J ,

wherein Ry is selected from CH,, NH, N(C,_g alkyl), S, or O; R, and R, are C or CH each
independently substituted with one or more F, CHs, CF3, OH, and OCHjs; or Ry, Ry, and R,




R6 is selected from(a) hydrogen, (b) -C1_8 alkyl or alternatively two R6
groups are taken 25together to forma carbocycle, (c) -haloal kyl, (d) -3-14
menber saworatigd732onsat urated, or aronatic heterocycl e ®OmUsRIOORIONE Or
nore heteroatons selected fromthe group consisting of nitrogen, oxygen,
and sul fur, and (e) -3-14 nenber saturated, unsaturated, or aromatic
carbocycl e; wherein (b) through (e) is optionally substituted with one or
nore R3; 30 WD 2011/047320PCT/ U82010/ 052924 R7 is selected from (a)

h Br f - i) -
yd,r O?.enare m@m@depek%enﬂmdeg%cifm @@%ﬁ%b@elﬂ(&éa%@ age té&té{xtoge'\tp’bﬁétloz G_8
al kenyl , fm(ng)dcl Sg:clmb%nzg gynyl (p) (Cl 8 alkyl)-(3-14 menber sat ur at ed,
unsaturated, or aronatic heterocycl e contai ning one or nore heteroatons

sel ect ed if sdectehBogrddp Nd5isstiliyly N¢€ ;1 piatkyDg e CHQ)gdh, NEHdOZNHb,ur ), (q)
-(CL_8 turated, unsaturated, or aromatic carbocycle),
(r) -haﬂ%é&kﬁlﬁlﬁféa I‘H%%%iﬁf _OR8, (u) -(CRBR6)tNR6R8 , (V) - CR6R8RS,
(W) sSREyhdrdih mis0lft grenber saturated unsaturated, or aromatic heterocycle
cont ai ni ng one or nore heteroatons seI ected fromthe group consi sting of
ni t r ogerelteoeyigem, —@rd-Jsiakélegted frgin - 3- 14 menber saturated, unsaturated, or
aromati c carbocycle, (z) -(CR6R6)tC(0) NRBR8, (aa) -S(O)R8, (bb) 10
-NR6C(0) NR6R6, (cc) - NR6C(0)R6, and d) -C(=NR6) NR6R6; wherein (m
through (gq) and (x) through (y) are B ionally substituted with one or nore
R9' R8 is selected from(a) hydrogen, p>b)mF, (c) d, (d) Br, (e) I, (f)
-CF3, (g) -CN, (h) -N3 (i) - N2, (j),/NR6R9, (k) -0R9, (1)
- NR6( CNR6) NR6R6, (m) -Cl_8 al kyl, (n) Cl 8 al kenyl, (o) - 15Cl1_8 al kynyl,
(p) -(C1_8 alkyl)-(3-14 nenber saturat)eﬁ unsaturated, or aromatic
heterocy talnin n e m.the gr.oup
consi st ﬁlbe?%lﬁ (ﬁr}ﬁ ?edegce%i ﬁ%fﬁycg'ﬁ 1,?B)g (?eﬁ %il%g (F@yﬂtbm%ﬁ% 4 menber
sat ur at aglith ois@ eI or®, 1§CRhm'T wmaan&aamtbe}e takén) togdthddkortBmeIC,
saturated, unsaturated, or aromatic heterocycle containing one or nore
het dPoat@mecEdfect ed from t he group consisting of nitrogen, oxygen, and
sul fur, |s?1)r 1’1341 %0 nber saturated, unsaturated, or aromatic carbocycle,
(t) _hal ?<yl ’0) (CR6R6) t R9, (v) -SR6, (w) -0C(0)(CR6R6.j9.

K, (0is sHRBE( ﬂm%ﬂa NHE0),-sNRGTY, OY(RD 5 alky)).,-NHIRG(WRIRE) NNRGRO)NH¢.aa)

- ONRG NR6R, S(0)R9, (dd) -
(%Ré?@é %ﬁ‘i(f(%% ))tOR9 ga(r:tg)(ff§ ?(CRG(RG)%NR6R9; wherein (m

through (s) is optlonaIIy substituted with one or nore R9; 25 R9 is
sel ected from (a) hydrogen, (b) F, (c) d, (d) Br, (e) I, (f) -CF3, (9)
- CNI5( h)C=BA, i-P-E-RGmd (G-)H~ -JNmmmlcQI@OleWWhém)n NR6( CNR6) NR6R6, (M)

0 8 al k | -C 8 alk |,
(@ ST B idsPlndsiity Sk ram R ersiD sl E B her oF beycl & cont ai i hg
one or Tor o fef iAo §€) SUIIP(ENS IR AN AINTSL(CAY AT L ogen.

oxygen, and sulfur, (r) -3-14 nenber saturated unsaturated or aromatic
carbocycle (‘sl}efelﬁal oal kyl, (t) -(CR6R6)tOR6, (u) -0( CR6R6)tNR6R10 (v)

S0 re (9 o %%%%%ﬁﬁ f@ﬁﬁlﬁfﬁf{dﬁ@éﬁgﬁ%@“ﬁﬁlﬁr Rt o

het @oocycl e cont ai vy xgoeaeseddctatiofiem higt @b@lﬁibmnﬁngGOed—S(O()[m tRe°group
consi sting of ni trogen oxesgﬁIR6 and sulfur), (aa) al kyl)-(3-14

menber sat urat ed, (GrSur ) _N]f\ss(o)p_ﬁ I&’( -Wﬁ(%(ﬂ 5 (dd) aronmatic
carbocycle), ( bb) 11)061(1%{5&)5@) 'iﬁlﬁledwﬁe‘ffﬁbo@@%@%all@q§Qub'stituted with one or more

R’ groups, and
iii) any of (b)—(d) immediately above optionally is substituted with —(C; g
25 alkyl)-R’ groups;
(¢) -0, () -NR’~, () ~8(0),—, (h) ~C(O)~, (i) ~C(0)O-, (j) ~OC(O)~, k) -
0C(0)0-, (1) —C(O)NR’~, (m) -NR°CO-, (n) -NR°C(O)NR’-, (0) -C(=NR)-, (p) -
C(=NR®)O-, (q) ~OC(=NR®)-, (r) -C(=NR®)NR’-, (5) -NR°C(=NR®)-, (t) -C(=S)-,

5



5 NR6C(0) NR6R6; (ff) o(cR6R6)toR65 (gg) NR6C(0)R6, and (hh)
-(CR6R6) t. NR6R10; wherein (n) through (r) and (z) through (aa) is

opt i onal Iwo=0thgdri2at ed with one or nore R10; Rl is sel eeCeasko1om51929
hydrogen, (b) F, (c¢) d, (d) Br, (e) I, (f) -CF3, (g) -CN, (h) -N3 (i) -
NC2, (j) -NR6R6, (k) -O0R6, (1) -NR6(CNR6)NR6R6, (n) -C(0)(CR6R6)tNRE6R6, (n)
-C1_8 10al kyl, (o) -Cl1_8 alkenyl, (p) -Cl1_8 alkynyl, (q) -3-14 member
saturated, unsaturated, or aromatic heterocycle containing one or nore

het er oat ons se| ect ed fgomthe [ consisting of nitrogen, and
sl fur, (1) (9T er. (Bl WK A(e) - nbae @irca) 8 Groal ieCEbdaycl e

() et oal g%() L ) ST R o) SRR TR ANRIER R (140 e

unsat ur at ed, ai—1#5aerobatsatoranet, anmyaﬂeé @endraati Ingerocyelocontmnieg loet er oat ons
sel ect ed from t h oup consi s of nitrogen, and sul f

ST ol kyt Thes hefr R SRR T o b b Ty e ot aert bl rlBE ey
(bb) 5-0( CR6RE‘():$)%14(rﬁgﬁber‘§£mM?@) Nﬁﬁlﬁﬁateﬁd&)aro&mﬁéﬁ%o 6818) arrd NR6C( 0) NR6R6,

(ff) -0(CR6R6 t OR6 R6C(0)R6, and (h - (CR6R6) t NR6R6; optionally,
wherein eith ﬁ)%ﬁéRng?bup D-E-F or the group -GHJis absent (e.g., the 20

D-E-F hy but both -D-EF and
To 3 A B e R B (Y RS B ORI ot T s 0, 1. 2. or

3, or a Ephﬁrafmﬁi'é,tb iRbéntcads eptall Romahé groap ceisistinawiromer , or prodrug
thereof 25I'n addition, the 1nvention provi des net hods of synthesizing the
f oregoi ng corfpbubiasle bpadl owi ng synthesis, a therapeutical |y effective
anoygt of on

SO O, 1P} STPE e N6 RRTABMAIR Rl B TSl Wbl ongor
for use as arthoﬂmhete@ctut@:hs @aj@mcsfrorpahé group avhsystiag odnitidpastoxypal, ang eulfis, I n
certain enbodi nents, g npounds of the present i venil on are useful for
treating, pre@b%g’l]ﬁ‘gme@ er:?@tlﬁr%t%dmﬁﬁuﬁaﬁéi Pi ARMGHC FITEPYSICal i nf ecti ons or

for the RBuh6HoHE) QopRoRelGATRALA L8 (HEGRHOAGR" BiGent | ng. or 1 educ ng

the risk of mcrobial ions. Accor gly, the conpounds or the WO
2011/ 0478D0RCT4 &JEQD&,(I/:D&EE&AIH@}?MI(@H(GMakkamylh}eerﬁtmlml stered, for exanple,

' I t t th | | t , ,
T R e T R
The foregoing and B%ftm&e%%‘%&éﬂ%}ﬂt@?ﬁ% BERsEn@bf LOL, Lyrognt LR Can be

nmore fully understood by reference t e follow ng detal |'ed descri ption
and clains. 5 DETACEED-DESENROF, Gﬁ(QFNRﬁE Wmﬂﬁnd ~NR°S(heNBr-esent

i nvention prowdesafa y S th n.be.used . as. antin crobial
agents, more.part s T A mERIBRY APy Ol e uRG R hELE

i nvention includeRphaipsparutically accept abI e salts, esters, tautoners, 10
N- oxi des, and prodr.ugs thereof npounds described herejn can

havelasymretric cdHtl ép¥o @nﬁbﬁ@m@dlétﬁlymbevamﬂyilwémtp@ﬁ Wbht&ini ng an

asymetrically sulgtif @t p%( tom can be isolated in optically active or
racemc fornms. It @’&5% u%own inthe art howto prepare optically active

forms, smdigag(R/Rf)esol ution of racenic forms or by synthesis from
opticaII ctiye starting 15 rials. Many geonetric isoners of olefins,
CEN doutfi-d BB are adep et eECediron) 8 e 3%%@%?' the conpounds
described hergj lpydrg%qsél)lp &yeh, @Y BRI(® 1 |§ggrr@|1:s @ eCNOQF eNpLRiRE |(p)the

present inventlon and trans geonmetric isoners of the conpdunds of the
present i nveRYORARS, Rﬁﬁ(&ﬁ#@hé@m@lﬂﬂ(&)aﬂfﬁfﬁ j D (9t-€ ONC RIRA K, we- of i somers
or as separate |soneg|c forms. All cplrag dlastereogﬁgRu, racem c, and

t

geometric i sEASIAOECRAENBR dp) aSGID(CR R 2RAr @) 20((HOEER! rless specific

t h t I
ised o prepaVt COMSIERIER of >%ﬁﬂbbﬁ%s<§%?kg>'rﬁ§¢s X@Hﬂm‘a‘?ﬁaﬁmﬁ{ es made
th i nsJ f t aut
of eg(r?()\r/]vna(r)(ra ?(Q_C“ ﬂg@%@ﬁﬁﬁ@ g N]l(I gﬁ%ﬁg\k? e part of a't[Jhgrrer >
present inventE=Nn m 6@éﬂ(ﬁ)(;§) —NK‘S@(OW@R"‘RGPR%k@QOG(@ N@éé@@ﬁp@b éi)tﬁs of

t he conpounds descr d héréin. 25The present |nvent|on IS |nte

i ncl3ode al | iNSRIGEPENROICRIRONR®, (g UNRI S‘(@))L(ERtGR@)tR (bb) —~S(0),NR(CR°R )t

(cc) -NR°S(0) NR(CR°R®)R%, (dd) -NR‘R?, (ce) -NR(CR°R*)R®, (ff) —OH, (gg) -
6



present conpounds. |sotopes include those atons having the sane atom c
nunber but different nmass nunbers. By way of general exanple and w thout

i mtati owp 208l04032es of hydrogen include tritium and de®C@risammo/os2®e4 opes of
carbon include G 13 and C 14. Wen any variable (e.g., R6) occurs nore than
one tinme in any constituent or fornula 30for a conmpound, its definition at
each occurrence is independent of its definition at every other occurrence.
Thus, for exanple, if a group is shown to be substituted mﬁth one or nore

VO 2011/047320R§E/U82010/052924 R6 Jmieti es, ogecurrence is
sel ect ed i ndépRted) yOFHorilt ne( ekt A Nﬁ’(CBR FQEk) ﬁ%&m&}%‘f\ﬁat (IoaL 10f

substituents a d/or va i a rms I
conblnatlonsgrgghﬁpnmh RS 2%|ésah‘“§ﬁ%8% n?% 92§H%W1 éygpégog?gﬁts nor mal
val ency. A C*}ﬁéﬂlﬁé}'saﬁ}a&ét?hﬁéa%urﬁiéa%ﬁbgoﬁaﬁ&ﬁét@x@cydlé‘@ox{tﬁﬁ{ g%‘ﬁ%ﬁhio?é‘ for a
chem cal bond 5indicates that the bond 1s optiohally preSent. For exanple,

a dotted I|ném&ﬂaMnmnedtm¢®ﬁamsb¢gmmpwngh@m@@ﬁdunnﬁnﬂangsnUdeuMMEQEOad can

b th j d bond t
cubst tuent 5 AR o s S at A finamatc sy NG S BRE i n & 1ing, then
such substit em@Rﬁﬁmwb@Rhgugé nganURﬁwym%;Fh@@ﬁfan@ Mhen a substituent

is |listed mnthout |nd|cat|n the atom vi a ch such'substituent is bonded

to the rest qCRCRONJOERGRME n@cmﬁR%qu; men((fmﬁ*?wa, (EHBCRIRNRE WbsY+ t uent

Cubst tuent s e T GDECR SHERGEN IS BFE) RPN Ridie -

combi nat 1 ons [CRSRHCOIORERMFREQIPRINIIE(0)CRIR'RINERICFCRIEDRITLOIRT € are

nitrogen atons in'the conp of” the present invention, these wher e
appriopri at e, andradag— S@NMNRfR@ to N-oxides by treatment with an oxidi zi ng

agent 15 (e.g MCPBA and/ or en p des Thus, shown and cl ai ned
nitr ogeﬁfv%ﬁrﬁﬁéﬂ)athéowgar{gt dépg%maﬁy(%%keﬁ&tut% PH%OEWBV%RngrPP%en and its
N-oxi de (N->0) derivative, as appropriate. One approach to devel opi ng

i mpr oved antl-prollferatlve and anti-infective agents is to provide
nmmmamww@mmwwmmwmwww@mxm@mmmmmmmm@%sme
rlbonucleoprotelgs .are present in bhoth prokaryotes and eukaryotes.

RI bosomslg arl ‘NReRoe(k} U@Era b é(PNBs)NRedeﬁgr@@aﬂ , (B o e plk g%{(ﬁ Sis
t | at t f t ded
3 BB 100 s PP relip P Rp Aked, MRS A5BGH, S AfnRid BheBRud 0%

St r uct Urc%ntaﬁﬁﬂgl bhOd: méytHcRir@dtdas S@Me@bmh@gm c8i At ink i Biitro gy )
Soci ety for M crobiol ogy, Washi ngton, bosones conprise two

noneqU|vmﬂéhﬁmﬁﬂﬁbnﬁbhéﬁbﬂbﬂéﬂﬂI@@Ebﬁﬁ@%“”ﬁ&émﬁﬁwgéﬂ«@Uﬁgmﬁtcﬁﬁbgﬁwk%own as
h | | b
tsuguni ? r alhggagﬁ' \C@ & ﬁg i 1)4 %?&%gttsu{)att %ﬁs tﬂﬂgte? %rar%atﬁmetgmél%osonnl

subuni t donmdﬁngteﬁesmgerre lﬁt%oa(tdsﬂwe)lemrdfrmﬁdhcagmp comsidting@rf atttdgensoxlygtmeen
nMRNA and transfer RNA_(t RNA) antlcodgns on whjich the fid I|t of

trandl aﬁneﬁutt@pé%@) %hb“ mamg@r TSRS i 2 R P A19BREE S5 epti de bond
formati Oa!‘terdan@el d;J,r gark%f?%g%{h%ﬁ)% %da%c?éle prot e' n synthesis, and
i ncl udes, st ? erent” t RNA ing sites known as the

am noacyl whqmapt(nﬂyhrpugh/@ A0N(1Y thT3R OPCT PSP 05202 with oex bt merd BE. The
am noacyl site or A-site accommpdates the incom ng am noacyl-tRNA that is
to contribute its amno acid to the growi ng peptide chain. Also, the A
space OofR%iB&e14:t8d frBml @ h}FH?Qgetna(H) —CTQ%II%? Bf hl@thatﬁz'eret\x%quD rSlpsardkepmodat es
t he peptidyl -t RNA conplex, i.e its amno acid that is part
of te gﬁgﬁthéﬁgo ﬁe'pt @ @l@b@qwalen(C) ?h@loelklyh (d)r—3E1é meelbﬁr %m@tt:dntd&ta@satuh or

deacyl at %d t roc h tapn?‘s 0t rnoreh?t 1raar1]t| s te rﬁr rnth gs

pol ypept T B¢ B e Sis FQelonisdis S agny 8§?&}‘ UG5t
have i desThiiteddienS)y@enllaad shigiiuhae) bat14 mahbel shfuedted Rinkhigratdl oif o@atié he
sequence of bonding of their atons or in the arrangenent of their atons in
105pace‘mﬂ§ﬁﬁﬂﬁs that differ in the arrangenent of their atons in space are
termed t gror images of one
another‘gﬁﬁ&ﬁgtfﬁgﬁgg(ggﬁ égﬁg rnsrstftu{ea q%%fgg%ggﬁbts that are
non-3®uperi nposable mrror inmages are terned "enantioners”, or sonetines
optical isoners. A carbon atom bonded to four nonidentical substituents is
termed a "chiral center”. 15"Chiral isoner” means a conpound with at | east
one chiral center. It has two enantioneric forns of opposite chirality and
may exi st either as an individual enantiomer or as a m xture of
enantioners. A m xture containing equal anounts of individual enantioneric
forms of opposite chirality is ternmed a "racem c m xture". A conpound that
has nore than one chiral center has 2n-lenantioneric pairs, where n is the
nunber of chlral centers 20 Cbnpounds mnth nor e than one chiral center may

e o " e - gs - o Y



attached to the chiral center. The substituents attached to the chiral
center under consideration 25are ranked in accordance wth the Sequence

Rul e of Gabrepivmgazbd and Prel og. (Cahn et al, Angew. ChegmT/usaaiens29&di t .
1966, 5, 385; errata 511; Cahn et al., Angew. Chem 1966, 78, 413; Cahn and
I ngold, J. Chem Soc. 1951 (London), 612; Cahn et al., Experientia 1956,

12, 81; Cahn, J., Chem Educ. 1964, 41, 116). "Geonetric

| soners” neans the diastereoners that owe their exi stence to hindered 30
rotation about double bonds. These confi gur ations are differentiated in

their ndhes sggetedEomyip) bisiragans(t3do FOFIUD BLdebE 2824 T ’r(é? &W¥s(h0idB4hd trans,

of fhinﬁgﬁb@%ﬁi‘g TR (ke bR CoRIR RO CS e a‘ikyaﬁﬁ”?h BRI e *' o

rul es. I gyr(cl thi r(yqu%@rﬁb@}@gm%&ﬁﬁmmm&un&lsar&m@%%cwe this

appl i catl oh i atropic isomers theréof "Atropic isoners” are a
type of @nereog sonermom hetiradtomheclattahionithGgiop cemmitmg odneragen.anxged,

diff tly t t t t ted
ot att o el Bl e dr PORah ot RSB b Sl ar
bond. Syghaldaf@il,qs J SRS (1§ YORE ) —)’(C@éRﬁNIQ@Rga%vm—CR@Rﬁ{g RONESFET (-9S-3a4
result of recent advances in chromat ogr aphy techni ques, it has been

possi bl én@r@b@ép%}raéwb upsakigicd sorgiromagic aateropyde ¢andaramg ong os élloafclnet@ra@f@ms

10" Taut t kedl

arr aﬁ;e?ren%tc éegffrog]% (b %Co%”ﬁﬁlé'%ge%rgé’ Y 0§%gra§ Sclgné{lséﬁ g&’ d_esre_ql ui ri ﬁrr: "

to be ursdalﬁa&é@qﬂsdtﬂ@tedp@rrm@mamcaebo@tlet 5] (EE@@NC(G))W@M!(@B) @m)lgné‘ a%pn ct ed
as dlfferenét taut prer s, o be understqod that when conpounds

havd tamwp&NR&n@c) aNR @@Bongé‘tdl(éd)f&WRaP}éRlﬁﬂtended to be within the
scope of &ﬁk@el?g%fwgr 5 b%h (q%#dsé’ﬂgmgg%%ni 0 O{&‘ﬁﬁ]&é’éﬁ%@fhﬂ% WS HmExgoude

any tautoner present 1 nvention can
exist in a tautoneric formwhich are also intended to be enconpassed w thin

iEEl ;ZEE‘%&E; SelER G D B L e (o) @Qe@% e a'éioﬁﬁ:ﬁgr@f&ﬁ?;ﬁgzagfs
and i xﬁ\lljdr)é el%rB{e{?(kjiAr‘sF Qﬁc@?uﬁﬁ e ‘f@f)ns ﬁre i %cfu%gélgﬂg&ﬁ the

scopg ofc; tgﬂzﬁkﬁ{ﬁq?m(olrgvmuwlﬂﬁ%maﬁreﬁeﬁ ShsaAPralBdXéir&a®d h@clbaujoneric
set in solution. In solidform usual If\; one tautoner predom nates. Even

t hough owetaiEng oneer mely hsterepsens sdeadcd trorm the @r@@npom&nﬁt@gmf oHragael axyeen. al |

t aut oner s ,of resent nds ta t tWo..0

st r uct ur'f S rﬁeﬁﬂg‘&ﬁa& ”@&f‘gﬂ:ﬁnm%%u?ﬁ RO %“E%a “rape? %rsar%mét“f Car{goc St ed

f r om onqry-oM2cented katutatdamatidted, DhlaforiRRUctcdscyicRSdohtasnih g oﬁeh@r hercnal

m gration of a hydrogen atom acconpanied by a switch of adjacent conjugated

doubl e Bwkaatomp selegted fromdheawup contittmgef NFHERgcBroNYECHE8E SHIfE,; (3 —2hkhi cal
equighyi bry, é}fsatélpa?e& %Hgam{eﬁ (?aﬂ?lg?téé &G &I‘?’glgi {B] %a‘?&@ﬁe;ffla{ zt CR)R&F ﬁﬁt

tautorrers epends on severa g te

pH. The (epr8RH(wptOCHIN GRERY,R had —NRéC(@]m% r(\y)HNRa G

T e e g

obser veqCcRROKGOINRARY, g@ug@@ﬁ@@ﬁpaangl(gyl lareoysrepl.ft of electrons and a

hydr ogen atom occurs. ng-chal n tautomerism 15 exh| blted by gl ucose. It
ari ses aswhereig<uml) throfight (Isélsaipdehqlb’esugiswu@d(wlm-@)e drmare Rigar chai n nol ecul e
rea;tsl ng with one of the hydroxy groups (-OH) in the sanme 5nol ecule to give

cyclic (ring-shaped) form Taut oneri zations are catal yzed by:
Base: 1. R%@@él@ét@dlﬁbmqaj hydrog! (H)'EPI ) Qf (d3 Bk PL @) {@S @nLoN, (18 4% (ﬁ}rl
enol ate); 3. protonation at a fferent position of ani on; Acid: 1.

pr ot onatNon;(j) 2NREB! trékt)i-aR ofl) aNB.éGCMRﬂ)NR , C@) +6(Q)(GR6R16¢DIF3R&(&1 iOns at a
di fferent p05| tion adjacent to the cation. 10Common tautoneric pairs are:
ket one -allsAoio) ~Grri akkenylnip) rCive 2lkyark =1 heember siraed. unspiugated. 88i d

t aut |

i ARGV 105, 8 oIS CHELERRAES AU NS
bel G¥ | finitedged pakyigor, ant Isulsfmﬂ; &) H¥-el dpuepbasaturand unbeupresemdiromatient i on i s
not 1im ted Lot Shalo ! & —(crRE RN _O(CRRONRRY, (v) -C(O)RS, (w) —SR°,
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HON 15The ternms "crystal polynorphs” or "pol ynorphs” or "crystal forns"
means crystal structures in which a conmpound (or salt or solvate thereof)
can crystabl2ome4r3zodi fferent crystal packing arrangenmenPsT/tsko100529h4i ch
have the sanme el enmental conposition. Different crystal forns usually have
different X-ray diffraction patterns, infrared spectral, nelting points,
density hardness, crystal shape, optical and electrical properties,
stability and solubility. 20 Recrystallization solvent, rate of
crystallization, storage tenperature, and other factors may cause one
crystal (rbr%Q)Qlﬁor{V}mﬁg(Q)pRof r - kyd A phsmember e tidash tmeEraisn obe
prepare i r

bt it e KB B b OHC D Bl ROkl Ao CORFERAS, ¢ e
desi gnatcfahitadgem oxygomlang salfawar(bon(Cox wheh,-(3e1 4 manbeg enumtedminsatirategloaced

wth a sel ection 25fromthe. indi Y3 oup, 5] h i gnat ed
atom s rfEYHAHC n]i"?éﬁéfﬁlﬁ) )n—&&ﬁ&@%lg (gé_ggf}ﬂg )&;ﬁhg gﬂ@staéygtl oge ?ésul ts in
a st 3bl eNR@TRINRER®, YIELORCERIRORE, t{ _N1§6c§et)1@6 @ahd enb) -FORSRHRRIRZ; hydr ogens
on the atomare replaced Ri ng dou as used herein, are doy ﬁle
bonds t havheeia (fothreegh iotand €7 thmglaéqaarseopﬁlonalbgsmf@n@d(veﬂgone @a®reB=N, N=N,
etc.). As used herein, the term"anoneric carbon" neans the acetal carbon
of a glycoside. WO 2011/ 047320PCT/ US2010/ 052924 As used herein, the term

" gl ycosime's defectedaysth (9 h@r@ﬁ%@h .(b)F, c) CASdVBE (o) TE(fRI-OF,, (@IJGN (h) SNi (i} ended

to include both branched and straight-chain saturated hati ¢ hydrocar bon
groups Qi -INRERS, p(k):fcRedr)nMé@NBr)NmRB,dm)aw@g(cnéar)tm&dhp(rr) 431 56 al kyl
is intended to include 4, C5 and C6 al k roups. Sone
5exdfipl edkbsOarkyk alikﬁerlu@ré Cb@talkéﬂﬂél HHE31 i rineaper wturﬁéfiﬁyrsatuat

n- pr Opyla’rorha dJ I?é?é’tjoc%cne %&Mhmg}gp ut 8rehlrletgld5%hrs S enyF%hl thd gﬁcﬁ{eb;%g%rst?n;gjexyl '

n- h use erein IS i
i ncI ude dfymimgeardnqrgemraadrsslﬁm (re¢ -3l membeai sghirated, vnsamelddoconfagur at i on and

oLt al GHEVAE e s dC G NEAy (At RaReR K Al ~Cuiber BT

al kenyl (p_ é@b)@l@nﬁﬁ dSE(@) rRAGLHUGe, Caik 593(3 ¢4 rnc%cr Mfrafdd, RhdsBMtbd, BroUps.

As used herein i's intended to include hydrocarbon chains of
ei t Hér sﬂr@laatghluet@'pcinlsammmngene pymost haseroatathsoelectod fivny e graypl onsisting

b bon bonds th
tch s BORHT nacbrop RO B0 Cianprt, O3 el Ml d e lifug %%2
i ncl ude a@rnat@car%%cl@ (b@nd)(@faf?)lma@/ ccgroensr C;WR? t(hgyToNRIRY, adcky!

"al kenyl ", are i ntended to.include noieties mhrgh are
di r adi cd\¥8,C(O)¥R éﬁf{ TR(GRR pORAt (2o NRIG(QOR mend (M (R FPNR B whi ch i n

the present o;BYSH{lgPQJPe%l B B! 3 ﬁpe'ﬁcﬁe}do{%‘é’@&@ s(?—éf*}%"at%%{]t@ o4ps- A

nonlimting e an 81% noi ety radi ca
- CH20H2-group B-E— Eoﬁhc@kd@ﬂ @Mﬂcpﬂégénts Isydeoeal, et bythbonded antd aGeall are
termnal carbon atomto the remai nder of the nolecule. The al kyl diradicals
20ar e aﬂ§%swmﬁﬁﬂaa§3”@§%91enyl radi cal s. The al kenyl diradicals are al so
known a%”S@I¥ el gny! * radicals. The alkynyl diradicals are also known as
"al kynyl'enyl "" radi cal s. As used herein, "cycloalkyl" is intended to
|ncludetsaﬁurated3r|ng groups such as cyclopropyl, cyclobutyl or
cyclopenty Ioalk is.intended to include <, ¢, 6, C7, and
G 1

G cyol GHMEPRTRGHTY St B HORETr R Ysed to mean a
posizsi vel y Orln'l@gﬁbh,\’tﬁc e RSy RIBE Rl @D ds of synthesizing the foregoing compounds.

Following synthesis, a therapeutically effective amount of one or more of the compounds can
be formulated with a pharmaceutically acceptable carrier for administration to a human or
animal for use as antimicrobial agents, particularly as antibacterial agents. In certain
embodiments, the compounds of the present invention are useful for treating, preventing, or
30 reducing the risk of microbial infections or for the manufacture of a medicament for treating,

preventing, or reducing the risk of microbial infections. Accordingly, the compounds or the
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present in conjunction with an ion of opposite charge. A nonlimting
exanple of a counterion is an ion or ions present to counterbal ance the
char ge orwoharigas32on an organi ¢ conpound. Nonlinmting erPampiSes 00852924
counterions include chloride, brom de, hydroxide, acetate, sulfate, and
ammoni um 30As used herein, "halo" or "hal ogen” refers to fluoro, chloro,
brono, and iodo sub stituents. WO 2011/ 047320PCT/ US2010/ 052924 As
used herein, "haloalkyl" is intended to include both branched and
straight-chain saturated. aliphatic hydrocarbon groups having the specified
nunber JPITRERAERIN cab Sradmiugiercds igr exrnlileyia ogh PatHETH Pty eahfgalarlc,és@aﬂﬂp@re -CF
w wher ei . V.= AL W Frelti { ncl ude,
but aretn]¥dfP%$%g%§¥o, t%%??%g%%ﬁétlgﬁ%h§trl h %%§H§%R§?%99}5MHML

pent af | uor oet Ty foraothgpad ottt lagpoostang lembAdimesetb fitbe aivantidnadakdxeytiore édler s t o
an al kyl group .as defined abave with the indicated nunber of carbon atons
at t ached BB Y RCEERd e o fyding 69l JResgHon Qi Bded 1o i nol ude CL,
C2, @3, 4, C5, and C6 al koxy groups. Cl1_6 al koxy, is intended to include
Cl, C, C3, 4, C5, C6, C7, and C8 al koxy groups. Exanples of al koxy

i ncl ude, DETAIBED DESCRIRTIOY @b THB IMMENKIONet hoxy, n- propoxy, i-propoxy,
n- but oxy, s-buyt ox - but oxy, n-pentox ent oxy,.. n- hept oxy, and n-octoxy.
As used herei FIH§FR Vﬂﬂgmlﬁ%?8$§‘%8“§Hﬁ§BEVPwﬁ%&H%032888¥%ﬁ8d above with
t he i ndigaheeopldnRhtsOotapdrasulal paFantibhaehadgthisough a sul fur bridge. C1_6
al kylthio, is intended to include C1, C2, C3, ¢4, C5, and C6 alkylthio
groups. Cl_6 Hiekyesent gyentioniingladasadrarmencesiicadly ggecptzble saits, astyrs, (uutornass, Cp,

C7, and (&£ Y, i . As used herein, "carbocycle" or
"ca#gocfgﬁP%&$i%%ﬂh?%gg%ﬁgﬁﬁgd to mean, unless otherw se specified, any
stable 3, 4, The dmpbund;, deS¢rithkd, heieln car hal2-apgninetrectemeno dhpounddolyie! i ¢ or
tricyclic ring, any of which can be saturated, unsaturated (including

parti al IRFESSAUMVENtON COpAtng &t aymmyricallyowastituted glomypnele isplateddm Oa%ﬁaﬂascym es
i ncl ucje,acﬁ% oaf rﬂfetfoﬁlllsm 1t %qvélpknog)&QPﬁﬁQilé’m ﬁPWto Feéﬁllecb%‘tﬂcyﬂ actiX€ k&%} enyl,
cycl opentyl, cycTopentenyI, cycl ohexyl, cycl oheptenyl, cyeioheptyl,

cycl ohepuenygd by mdaloaon yf racoyelfooat g by yndiesis ftoengptically ettosctadngny| |

[ 3.3..0] bi cycl.ooct ane, [4..3.0]bicyclononan 4. 4. 0],bi cycl odecane

5 352 andiinSoftan g on s SRR LRl ome i B ISR E s | and
t et r ahy dyreeapitthy bompsundh a¥RriBEPNGeinPid dIBA ch sABR idBerd h&Qohitedpisdedid n t he
definition of carbocycle (e.g., [2.2.2]bicyclooctane). A 25 bridged ring
occurs Whepresend inieniior. eCoand oranagemeetii¢ srmewe {ohcanjaodnef baprsentat ons.
Preferr enq el%lrtii d%?esdearri A4 n Ey\eMl) Fa,?erd? 20 ALRIR of Istorniel% oqr%ts%d & 2 1iso?nelblr | dge
al ways convert §" 2" wond ycFic |§8 L1t S %8 ﬂfgycflc ring. en a rlnﬁ i's
bri dged,fotrhe Albbirilf digsttiSometie, lreebniiofandhRomkiy iSanerdd HEmbef Pstasant an t he
bri dge. Fused (e.g., naphthyl and tetrahydraonaphthyl) and spiro rings are
al saVi ndnisadesl. unloRssPgeiay steesoshemistry er tsepisric s segaiieallypdigged uplless

ot her w . - ry:. ] 2-
monocycii e abed © R Soniooufhs 87t prcbpnt dpvetrioftdng ey HRIESRGER
2011/ 04 %32 0RGikdetis20 Ho/pat 29 e prasat mverited. (Alhtautothangoshotvinalrldgscaibdd f ul |y
unsaturated), or aromatic¢, and consists of carbon. atons_and one or nore
ring het@RpRipdrsare alsg consjdegpd ip by Ryt of the piesept mvgptio. 3 BTN CHE or oat oS,

| ndependgiiibn SRb eI HRMBIMAPAR onPUARaESkak dir . and i nel uding any

bicyclic or tricyclic group in any of the above-defined heterocyclic
rings is fusebthapre®at inacitenh it mtendsd tomdludicrad] ifatomes of atopsrremsingiimgie. The

ni trogen_and sul fur heteroat.ons can optionally be oxidized (i,.e,, N->0 and
S(0)p, VKEFE} FPrpaungs. fsotgpes W@ﬂe ﬁ“’ﬁ? tPB‘dé’ﬁ“&é &R 128 aﬁ%l”fli?d’él&j“t%eﬁb?the ring it
i's eithefifft¥eff mMNd nudfRAN dimgpaf yénetalexarn@le B withohtdirditdtR&hRetop&s & doubl e
bond in the ring (i.e., a hydrogen is present if needed to maintain the
tri-val dydyogsh indhederfiitipggad dguisrym. Tepsonsisof egjban schivedan 3ad§uddt i t ut ed or
unsubstitute i N NR rel { of of he yhstituent , as
der 1 ned) eV hat Sroedleple O K PRGOS b s e I BRI b any
het @noatfoim esmpamdohs adfaidhatcatiessdutiendens tndepatideat stitsutetivftidn af beery

het erocyclic rings described herein can be substjtuted on carbon or on a

ni t r ogerPtir @ FeIcee Thiss farxagriCo Hpdting isshewak ke sukstuisdgygéhongpripre

het erocycl e can optionally be quaternized. Bridged rings are al so included
in the definition of heterocycle. A brigged ring occurs when one or 15nore
atons (i.e., C, 0, N, or S) link tw non-adjacent carbon or nitrogen atons.
Preferred bridges include, but are not limted to, one carbon atom two
carbon atons, one nitrogen atom two nitrogen atons, and a carbon-nitrogen
group. Wien a ring is bridged, the substituents recited for the ring can

al so be present on the bridge. Spiro and fused rings are al so included.

~NrN N B o M. o o o, o, .



stable 5, 6, 7, 8, 9, 10, 11, or 12-nenbered nonocyclic or bicyclic
aromatic ring which consists of carbon atons and one or nore heteroatons,
e.g., 1 owole/mar32e-3 or 1-4 or 1-5 or 1-6 heteroatons, PChdSpeEndsyRd y
selected fromnitrogen, oxygen, and sulfur. In the case of bicyclic

het erocyclic aromatic rings, only one of the two rings needs to be aromatic
(e.g., 2,3- 25di hydroindol e), though both can be (e.g., quinoline). The
second ring can al so be fused or bridged as defined above for heterocycles
The nitrogen atom can be substituted or unsubstituted (

i
wher ei n B mgictics theart #Heprchegssirrasansclecied mdepandently from thﬁ dfy teqn %fri%f sul fur
het er oat nd S ereinp =1
or 2). l%@&é é:(rg)ﬁﬁ)llrga%‘é{ég QFAu‘bX 1t9g tﬁéﬁcﬁbzﬂgalglaﬁ)fes e’ pew‘;ms b%hgu c‘nq g %XY?” t he
aromat i &oh&ilﬁdtl@ﬁyfdselt llﬁstdilﬂé c@rﬁpdﬁjﬁfd@ v&tnfhaﬂa demgﬂA@d atom’s normal valency.
2011/047320PCT/U82010/052924 npl es of heterocycles |nclude but
are not |im teghgmica a%‘PPE‘F%%}!OWl%&%B?W&WdEP%W@FﬁHOH fan e eheifg} bongz oci nyl |
benzism » a ASHEL) ,
benzgxaggﬁe%xi%gﬁggégé% Fndgg&%gﬁ?ag%#§%%¥Le%§tr|a?g*gﬁwﬁggﬁg?gggggo lyl,
benzi s oxsa@irb bond indratcs dtahthazbohgi kan beatdien dagtel bomyllor ablenkzlodbodkol vy,

benzooxadi az ca bazo | 4aFLcarbazoI rbolin chr oman

ohr ommny! o1 WG £ G 102 P SHHgY SHodaLBRIR BRaRAGTTIRINE b oS 1 fihg.

di hydr ohgazqgh Qubsilent 4 RbohdSd & agiyta%rﬁ%h@l’:{é nngi Wh@!ﬁ Qb @iknBrs listed

b] tetrahydrofuran, furanyl, furazanyl, im dazol nyl, imdazolidinylinmne,
i m dazolwitlydut inididating dhoptomivid which Iswubstnﬁbntnﬁbtz@lesi lto thierrelhloé il comipadied i nyl |

i ndql,i zi ny 3Hi n sobenz f uran chr omanyl ,
o faastryv et Sl AR S TR P s BRSO e hRAGEH

i soxazolgdmbinEidny o€ BesdtiaxyRhannt wﬂi@ﬂé@}’dr@?ﬁﬁlﬁsﬂﬂé uy onlfef mchchﬁlaﬁMhons
nethyllnldazol¥ nmet hyl t hi azol yl , norpholinyl, naphthyridinyl,

oct ahydrierdiogeiabls ompoundsadi azol yl, 1, 2, 3- oxadi azol yl, 1,2, 4- oxadi azol yI ,

4,2, 0xad) bl oheR KRR D o EER M g OOPRR A8 in,

phenot hlthesenwherepb@npréabmanwe cop{mtwd ;(G.N—BXﬂdes Wtréeginaﬁu; wigh an éhﬁmzp[gasgznnyl :
i per.azi non i peridin i perj dan i peridon er on

Bt ora) §e; MﬁPgﬁ%nd/%w FI? p%9¥l&ﬁ§ iﬁhus 695‘35 énd elﬁﬂ% nl%ﬁ%@mwe

byt 8201 YonsiBEh 4AZY botn S LBARAROLE: arlifle f %&mectﬁzggyhm ibdgt hi azol yl,

pyridi ny pyridinonyl, pyri |ny pyrr ol di ony pyrrolidinyl,

pyr rol i dippapyiate. pyrrolinyl 2H—pyrro|y| pyrrolyl, qU|nazoI|nyI
qui nol i nyl, 4Hqui nol i qulnoxallnyl qU|nucI| trahydrofuranyl

in di
t et r ahydr oi sdgith arp@rqaﬁﬁ to g%m@mgamm%&mnﬁopmﬁram{ e%nﬂ BWF ctive agents is
6H 1, 2 & i azol yl
1,2,5- tﬁ?gdlazd@B?QX&mséb QH%BJazJ?&QbXEﬁ?éﬁgﬂrgﬁg$&Pth|azonI t hi enyl ,
t hi @fot hi aZO|BAbQSdl’Il[ﬁS@m)101X(ﬁmoleypl;0tdllhﬂ ehoihrdrd arstntlin bd)tlhlpD(pihleytyd:s, and
thlonDrph | i nyl dpgxi dyl, triaz tri zolop 3-tr{azolyl,
1o e P RBsOrbes b ASRlar prosholf S EBE B L il DidERs” Lsed
herein, dehe eﬂhé@ﬁﬁl riBORIMBERHSheahd YerREE b ARItRN chedRHSn aeﬂetsaiag@f ERApounds,
naterlals conposi tions, and/or dosage fornms which are, within the scope of
sound rredioqnbte}nﬁijtmﬁtet ak (R004b Eheffbbowee Sﬁrudam &onctign, Hntlhetlm @slues of

human be i mal.s, Wi t hout iC on, allergic
responséhggﬁugﬁgb?ﬂgp%bf“nrumn ga 1gﬁbm &ﬁhg%émn Q§h a reasonable
benefsi t/ ri sk RiBbdoPnesIOAPritkseED ﬂitﬁfe@hﬂalentﬂﬁlﬁfnﬁl@l@@p&bte@rﬁédbﬁnﬁ@cmlaiigee sal ts"
refer to derivatives of the disclosed conpounds wherein the parent conpound

i s nodi fsubenibGalsedsaong aséhid’lgee ﬁag%mgaéw@mm i3 gbaytdw s 2hiere oisho smalle2924
thereof Fxap ni wWRDRUIPCEHHRES al &H{'ﬁbgﬁe SR fibd ﬁlaﬁlﬁ?ounﬁ%ﬂno@r e not
limted toO, neral or organi c aci asic resi ues such as am nes;
al kal i Qna@ﬂgﬁﬂRbUSehRNAQhnaﬁmdmﬁmnﬁsmdmamoambhm&@nﬁﬂ@h@nyﬂnanﬁﬁﬂdsA,and
the like. The pharnmaceut ] y able salts |ncI de the conventi onal
non- t oxi(ERN4) paticepoRyRn ﬁhl&ﬁ %%‘?‘{fflt%ﬂtfﬁﬂ liipe deReaday TF%@f%farﬂ@%Pme BRind

5f 0r3@"3d1ca{aq’§ze§§@§fme%on& FHH06A, 1teo%ﬂeg3 g@@ﬂgﬁa{ﬂsf?er%% rQE[CQQH b?pﬁ%lﬂ%nﬂ'fé&'[
exanpl e, such conventional non-toxi al'ts 1 nclude, but are not fed to,
t hose demdvedudaspahléasttiganididfcasmd tlegdnn@ngsutaiémswhastﬂmﬁmmomyl pept1dy1

2- acet oxybenzoi c, 2-hydroxyethane sul fonic, acetic, ascorbic, benzene

sul fonic, benzoic, bicarbonic, carbonig; citric, edetic, ethane disulfonic,
et hane sulfonic, fumaric, glucoheptonic, gluconic, glutamc, glycolic,

gl ycol l yarsanilic, 10hexylresorcinic, hydrabam c, hydrobrom c,
hydrochl ori ¢, hydroi odi de, hydroxymal ei c, hydroxynapht hoi c, isethionic,

| actic, lactobionic, lauryl sulfonic, maleic, malic, nmandelic, nethane
sulfonic napsyllc nltrlc oxalic, panDic pantothenlc phenylacetlc

o . L L o, . .



25can be delivered in prodrug form Thus, the present invention is intended
to cover prodrugs of the presently clainmed conpounds, nethods of delivering
t he sanme wodotigApa8i t i ons contai ni ng the sane. "Prodrug®CTaseoons®aded to

i nclude any coval ently bonded carriers that rel ease an active parent drug
of the present invention in vivo when such prodrug is admnistered to a
manmmal i an subj ect. Prodrugs the present invention are prepared by 30

nmodi fying functional groups present in the conmpound in such a way that the
nodi fications are cleaved, either in routine manjpulation or in vivo, to
the par i CEBspeundc aopiBeRcybts o wie 2ordadeiey 4 pgpna xspinetbEB Y2y
compoundsyQf f dAES MG eI (oA WARKSR) PLrRdl YRR X Xiso o0 spRE oP oAV AT Y|
group is ed to any group prodrug o 6?esen

i nventi csnte |1$1nqnlmnani skterpedtidyd sée Daﬁmﬂelaammmbjiaics the pbptuiyd}aRNsA tomplox,mea free

hydr oxyl , f a or fr sul fhydryl group, respecti . anpl es of
Y o auahe VS B B0imb ctigfaiy hd EEY et Pan e PE R e <Xit o adhe oot o
Sder isvatdc¥Gamefiatdd ﬁl@faeécyw@d NPT S T &H?ﬁ{edg{s%ﬁﬁﬁo ad}dwﬁef‘g%mgnds of the
present invention. used herein, "stable conpound” and "stable

st ruct ur@lymspedaerit. to |nd|cate a conpound that is sufficiently robust to

survive |solq% £n to a useful degree of purity froma reaction m xture, and

fornulaﬂlon int g gﬂ ef fi caci ous therapeutic agent. As used herein, the term
"patient”, asTisedishemnedans compamds it harsBiteRicabMblEBhlaf formbifae bEOmEeGEOf an

ani mal , nDre typically a mammual ) subject that would be subjected to a

sur gi calin@he nawgsr the seeineapft lm rtheir ggats opan therirapgeragih pEtheir@dunyinhe

ConsllOder ﬁgce SOBl%I‘% (ﬁﬁgr 1 fthé lé\@ rg%hlgﬁpéf tﬁ%lr Etggﬂcﬂa El?acE QF@ tefn%&i of or

preventi en |on surgical proce or an invasive nedica

pr oc edur”etereSmhleps%rt Serﬁommesyﬂhpme néEmiredrsMags ofons aﬁi&hﬁdiré @rfedi n need of

pen-operative prophyla(Lf 15As used herein, the t%E% "treating” nean to

provi de &%KECAHOBIHT ¢ IEEQISPIES A4t 3TecANeSUBFTIRIRRIAD IS TBITEPT AMARGHAES B

used her‘%héhtloh{é?s"t & Bm By %pﬁéa” 1 FomeS AUSLELIREH H&nﬂ%ﬂ&sfoult orERmaLat el y Or

al nost conpletely stop an infection fromoccurring, for exanple when the

pati ent sobstgubijtesternedpr'ebirgposted. t o an |nfect|on or at risk of contracting

an infection., Preventing can al so incl ude 20i nhi n resting the

GevdPoprent . Shal P dRsigh  SomPouiu SR BRL M Euer i BhGoci ng tne

ri sk of'snamforGRIoNAE 8f ShpolRA&Sraliey dfRsy Eh& dithlels AMARAVRILaPIARERhA dry  Of

an infection occurring, for exanpl'e when the patient or subject is

pr edi sposednixbiranf PrrnEEMEBNAGNIXATE EORRINGIZ asontanznisef iadividupleaeitgemeric

As used erel fers Lo co npaungds haV| t | east . .one

degr ee Of? é)gps@e (ﬁllra[l? germeg £ T4esmL 1? ngi 3 ha%nrn Te thaPu des

part i al |dﬁe&,ﬁﬁ‘alfdéhiey hw@‘dbwnabﬁféne PHPQ uméﬁe nis the nurﬁBerlb‘-feledﬂ%ﬁﬂefb the term
"effective anount” refers to an anmount of a conpound, or .a conbination of

conpdundsompsundmithraese shan angshirelsnisr meg erisbasgitiar aiindiiiduab deatcrroBive or in

CODI natdra0 o AR SPULILEE ARl AenAPNtala B SEATRE RurcWRE] SEL LitE ARUN

refers to an anoun 0 e’ conp ound present In a

f or mul atik presant, m‘ter&oﬂeﬁiietmhy Hev]namctguzedr’myttbe absphrtd mrﬁtghramah |(Era>1r sg) Df gabj ect

sufficient eli b|o ogical activit for exa ti-infective WO
2011/ 047o§getf@,a t@S ra&mrefewo tﬁ%fﬁa%gm@mgl Sp%ﬁtq?thﬁ LibgErets

acti Vit yatagidito PRCEEI] &nt@CTh dub¥ituditt hftefdﬂ@(g% th@%ﬁfré’l'c%ﬁter itk céfﬁs'i(?clratlon ,

act|V|ty, or anti-parasitic activity. The term "prophylactically effective
ano@at " zm@amkeénl@ﬁémbﬂmwenmﬁnuhquﬂwe5ukﬂﬁﬁbmndmgoMamdﬁ@dngiChbﬁet%e

7t oot GHEIoC PGl G e dPO o aRtaT 8 et ak P Gr JBsHEieal TovocRall s,

It is tacdmm dhunkded, ﬂavl@;hss(szoqbslh@onm? 6 ERICRRR L AL IIpS-idhi 1958 drogen Bond
Accept or - tgdro gen Bond Acceptor - Hydrogen Bond Donor" and ° Fydrogen Bond

Accept orCahn d@b@@#ﬂéﬁnﬂ%ﬂsébﬂﬂé) Hydr ogen Bond Acceptor" are neant to

i ndicate the « n nd donor
and not neant 0%1 H’c Itsg%ﬁr% hl%t‘lﬁ%t er ()aﬁgepe%fg%l?%lgg H]I%P%X%ge%ﬁgé lﬁd?%o(get her
as i30 i soe6oh ebqltdbeslc bbads. aﬁebetdoﬁﬁ@iramrgrme diffegpnoiuRd 1@fheatmﬁfes bamhde

i ncl uded between such groups. In the specification, the singular
forms also include the plural, unless the context clearly dictates

ot herwi se. Unl ess defined otherwise, all technical and scientific terns
used herein have the same nmeaning as cesmonly understood by one of ordinary

skill in the art to 15which this invention belongs. In the case of
conflict, the present specification will control. As used herein, "mammal"
refers to human and non- hunan patients. As used herein, the term

"therapeutically effective amount” refers to a conpound, or a conbination
of conpounds ~of the present invention present |n or on a reC|p|ent in an

Y Y o " v I T T T 1 T o



20activity, anti-viral activity, anti-parasitic activity, anti-diarrheal
activity, and/or anti- proliferative activity. The conbi nation of conpounds
i s preferablzg11zn433zner gi sti c conbi nati on. Synergy, as de®cmiuseao/ofmon4
exanpl e, by Chou and Tal al ay, Adv. Enzyne Regul. vol. 22, pp. 27-55 (1984),
occurs when the effect of the conpounds when admi nistered in conbination is
greater than the additive effect of the conpounds when adm ni stered al one
as a single agent. 25In general, a synergistic effect is nost clearly
denonstrat ed at sub-optinmal concentrations of the conpounds. Synergy can be
in ter mPTHXS Giend dipng s,y adtE, Whiseindicatedhafithe gioups teondhs spanepippgpsite
anti-infegti nefl G f onbi nati on
corpar ed 1 4 Fe R et B SR REPERE S Bl e ke term
"“RNA mi cr ohelBuxthbr, tich stigpcgiresedhdroglice cempourtdselisciiipodl unthis appéicatB® ihdodsaldf t he

| arge ribosomal suhunit. Qccupi ed by the RNA microhelix.of Formula I11.. The
RNA i ¢ FURBIG SO TP s SEORSFTORES AT p RSOl SIcEEY IO MR (R P38 wi ¢ b
the k-sithg.isorf¥a g@%%aﬁﬁ&@d%@f@@ﬁ?f—@%@éoﬁ%gﬁ isomers o®® tSCLif&8kHa the term
"A-site" refers to the ribofunctional |ocus occupied by an am noacyl -t RNA
mol ecul ecstrrnted iretetedn/capséddry hindianes @laptation phtargmgronps dbeupepmtdebarshSucbr i ng
reaction. As .used heneip, t he teggh%E-site" referﬁ &f tﬁg ri bofuncti onal

| ocus ocUGBIC DY SN IAF et T RN AR okt e FOrT SMSSE 45 1 ¢i pat i on
in the papdrhaeglapmetctBiifidigit heabdch@dssible to sepAfatdSBduRe beiwb attdpec 1s6Mmbis
"P-site" refers to the ribofunctional |ocus occupied by a peptidyl-tRNA at
the ti nEnselegigrsdsci pates in the peptide-bond formng reaction. As used

her gipn, the t " A YT I.0R: - Si it hi.ncthe
peptilayl o androre”aBER o' BBhi g BRSO By el B bbbl or

am noacyt@hebut whiNA cxBbinndsy and rapid @juiléiriuieTyis tdbe paderitosd bt ddmepongd b i n
whi ch the oxazolidinone rin f .linezoljd binds. used herein and
in ref erdiRePIESIE IVERBILRAY g? g?nl%% %&ffe&%tﬁﬁﬁn}er%-hlé Sb@ﬁi@lw §e HB&?TFtBﬂd of '

or "a PAhki\AtnQbntBindfHsee Ll IRAR] ARAL AUAUGREEE [Rhns oA BiHALINLOOMRO Mmean
a portion of the three-dinensional structure of a ribosone or ribosonal
subuni t ,th¢ swipadf thg ifGmhan.gaddhstamiog il e cngohydir dyehndt exictugé layd tavpinadyi ci ty
chaagct%;istics, formed by at least three, nore preferably at |east three
to t'en, 'Y nost preferably at least ten am no acid residues and/ or

nucl eoti de r ejngti@mRfuntiNr thi BRIGWENRtibA BASSTR N & ¥Rkdthéric Dhe Wigs sdes

form ng such a portion can be, for exanple, (i) contiguous residues based
upon, f orMsoariEngédeto by peompasyedeiihiaribeswepe af thelpseseninvetianor ri bosonal
protein, (il )Threesoirnd%eﬁ m@eilltc; me kel sccfr%ﬁei O inzoe ol éal Oe@(is?fn steheral
t hr ee- di mensi onal’ 8¢ u%%urg ogpFﬁe i Dos or "TrBogoral “Eubuiit'™ or (c) a
conbi natth@bmkhe f@afs, hsludigdhdeddtiand anihe ifornt, &he tieyieto il ddaamiRNdriiaggohel i X,
the terns "a portion of' or "a portion of the three-dinensional structure
of ' 28r e ASABMSHELIBRIACTS @ndridrukes phsreqfonllgnch tsatompris domsasp ichiied vathintheur e of

RNA m ¢ rs??;%{ éf;;t;l%l}%géﬂ‘f %V%gtlglb ?ragﬁongé@ %}gﬁt léttl-ﬂ&&r@s]fbgra r%lgo%lgri% %etli% (’sa‘oslgti?nf..| rl% e

hydr ophi rophobicrt aracteristics,

nor e pr ebéd &y valalZFne asitorhbr eddmintien Btconsough oan @uosmerany leodacrilesl, dues
of Formula IIl. . The ato forrin SUCh1% portion can $e, for example, (i)
sol vent PHBEEEY PEREORINGHdehi Faélg’f%r% Af (e PHECHSPRIPEINGShe RNA i cr ohel i X,

(i) solvent QecesfidlEndbOR BimdrBSur iyl s6feRehirexisPin dduiliruen S&RMRENAt | on
t her eof . Al'l percentages and ratios used herein, unless otherw se
i ndi26at edsdiprenigrtaddirghione B0iierio fighototanpther. ddscichgiongnsultsie the foongdosi ti ons

B o R a2t TS Bk o Raiof S R AT RER by SURBRE s
2011/ 04 1320RGINUPRAE QSR O2ALIER I dsSibRIa SRAKICAI GuMRIBBASSS th RRfomdr cdrS

contenpl ated that conpositions of the present invention al so consi st

essent | dicirgached. e axeptghieq obthe tauemers dipcads e apisrd heciorsaneludingt t he

process e _prese IAvent i on al nsi st S ial f.. or consi st
ot no rupebi® sPhERE e TP eRCu R of Ruft et SRRtk ooa that the
orden oftawbepszaiondisdatied autdmpersihor m ng certain actions are imuaterial so

| ong as the invention remains operable. Mreover, two or nore steps or
actions can be conducted sinultaneously. 2. Conpounds of the Invention In
one aspect, the invention relates to a conpound having the structure: D - E

- F 13



wherein Uis selected fromthe group consisting of CR3R3, 0, NR4, or
S(0)11, C=0, C=NOR3, alternatively, two R3s are taken together to forma
car bonyl ,w¥ 20s/d4mitependent | y sel ected from - CR4a- or - NPCT/US2010/052924
15wherei nrepresents a fused 5 to 7 nenber saturated, unsaturated, or
aromati c carbocyclic or heterocyclic ring system WO

2011/ 047320PCT/ US2010/ 052924 Wis 0, NRL, NOR1l, or S, alternatively W= is
selected fromthe conbination of HO- and H both attached to the sanme carbon
atom or the conbl nat i on of@%Cl 8 al kyl)0- and H both attached to the sane
carbon at om O&the variqus tupgs éemf%m%rl%m Higt erepoptblertve e epmeoBlybseed tohat

when X -iq C? %BoYtdu?o Vﬁéﬂlgiﬁnﬁtaﬁw’shé 613%%%:0ﬁ§%0n df&cﬁ%& atlR%cc dR§{§O) 11

and Y is is a N an car bon
at om Z dhsingetltestssinf is erhibhied by g)lmposeohansetsmsg refultOyf tiNRAldelgrde g(cﬁl)pJ(}CHQ)l) is

sel ected from H, and | ed fromH d. C al kyl 10 R3
e ol edpadafinshi ificda FaHnsy iR opgof Be SEMBRy SES brOR AT tarng o Kyl

Rda iss spbieslieth §ikomadyand frb-dapddibrmn is 0, 1, or 2, al ternatively,
-GHJ is sel ectée1 raoy@ g?y n(]blSl’jI1 wherein Rx is selected from CH2,

NH, N(C1_8 aIWlItC)mersatlms Qs CRylyaénﬂbstBweel Ceprot@Htionch fome¢iparndent | y
substituf one 3 L -and - oF . RX, . Ry d Rz
or e’ enctifialiihalitied ol Pidedt 3 mhotn g i ian A i bnic nelr e

t aken tolg?fch@fiatfbﬁ 1. qomaionhfa deRchIaY Cheon; 30ddprb®nsednes helifféempddtdon NH(C
1 8 alkyl), N(Ci g alkyl)2, NHCO(=0)CH3, NHC(=0)NH2, NHC({=NH) NH2,

NHC( =NH)adjacamide diqcations 0, 1, or 2 alternatlvely GHJis selected from

V0 311/ 047320RCHLIS0ARLASARA MRELEL DR LSl ARIERLERLCTR, oM. NG 8

al kyl), S, or I's a oheor nor e or Rz is
CRaRb wheiidic @Claaatﬁﬂlﬂeﬂﬂﬁl ar Eetélakjaﬂictrmge(ehg rin ttige ﬂmﬂdmbmeﬁi;guﬁnﬁanlltmmyie | ard
wherein mis i ,, or 3; 57 sel ected from NH2, NH(C 14 al c}/I) N(C 1 8
al ky1) 2,°YIg¥e (?}I@P%' GWG@}WMWH*‘NF&N—&H CRHER eIQF‘«bOIW 1S @HgAL 'F, and

-G HJ quﬁstﬁtlﬁ 'oségoétﬁitﬁﬁ?resgm% ﬂonb‘ls rBt ﬁﬁﬁke@t@fh‘? ﬁﬂﬁ)@@ndent l'y sel ected
fromthe group consisting o asmg (C1_8 alkyl)- , (c)

_(C2.8 al kenylﬁd C2 8 al kynyl) wh ;t
N ”}g = \ }g

O HO

15 The terms “crystal polymorphs” or “polymorphs” or “crystal forms” means crystal
structures in which a compound (or salt or solvate thereof) can crystallize in different crystal
packing arrangements, all of which have the same elemental composition. Different crystal
forms usually have different X-ray diffraction patterns, infrared spectral, melting points,
density hardness, crystal shape, optical and electrical properties, stability and solubility.

20  Recrystallization solvent, rate of crystallization, storage temperature, and other factors may
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

25  from the indicated group, provided that the designated atom's normal valency is not
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.

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 -0-, -S(0)p-,
-NR6-, - WG20)1/047328( 0) pNR6-, -NR6S(0) p-, and - NR6S(0) pNRE6T/US2EI052920y Of
(b)-(d) inmediately above optionally is substituted with one or nore R5
groups, and iii) any of (b)-(d) imediately above optionally is substituted
wth -(Cl_8 al kyl)-R5 groups; (e) -0-, (f) -NR6-, (9) -S(0)p-, (h) -CO)-,
(i) -X0)0-, (j) OC(O) k) - 20 OC(O)O (1) -C(O)NR6-, (m) -NR6C0-, (n)
-NR6C( 0) NR6-, (0) ]) C(=N q? -0C(=NR6) -, (r)

- O(=NR6) NR6- As(‘é*dhﬂﬁwhq\m? gye?%‘dQG%a’SYQh”(CG‘)a -C(=S)NR6-, (V)

- NR6C( =S) - }(\9 us 91)e§1 malf) is SEnAdd tq f¥ 8 nich: d Stra %hgm (aa)
e CnRb) R R e 0&1% %@%%@ %‘5

nenber satunated elmphaua hﬁdmceabeld groops bavomathie spdrefiet woylsiref ca;rhblaauonmg Fone or

and. sul PP Ege) AaS e TR Gr 3@”8@’?@@?%“ bl a‘%yn%?{sﬁggp@ e
car Aoy Gl AU (L) gl GBI Ucn ot BT B Sy 108 R )prbpy1oB ogsg gl bt |

subsfitute or nore roups
sel ect e buhyhmmmylgmmeptytt,csﬁperﬁyh ngletx;zt n{ladptd, sidngloetyhond,

2011/ 047320PCT/ US2010/ 05 ,(h) a, 3- 14 er satura nsaturat d, or
aromatic het éro¥y %Seé‘bnf%@??ﬁl B o B Bl SRrAe 08 OB R e SR t he
group Ccop$kafch@chfighidibrasd on@éﬁ%ﬂ@% urRitdratdd falon—c4rBdn Borits Jtﬁat EB&Sur in

sat urat ed, unsaturat ed or aromatic carbocycle, wherein (b) (c) 1s

opt i onal dny sebhspointueg the tltralmrsgcloas ¢theny| Rad propemd.; Fe¢ dgamp(letﬁ;& adkdayl is-, (e)
of (8- (Frierediated G2 Eobe CpeloharikmrSsPap aced by a moi ety sel ected
f rs?(r)n) tprl\lleRGgr OUQN%%@?S%M nglkﬁvtdyl F&%@E@‘%} t%&%clu%d’rocar‘t(o%‘c@am’s of %hQ!}IR@nlght
(d)-(f) ormmedhed edmﬁgabmse apbhoOmainbie thiplesiatisini-tarb@obomds lthad oen ercurrin Eﬁlylo R5
Subst i d?@ige Délilf'rﬁbl(&e 9@%@@ amt'hggﬁgbg %?A&%a?fgivo? e%) bresRe i ls%ﬂ%*cévl £, and J

= GRS TR AR o) (o (0
NRE(ISRERE) t Reurfhiddmore! R&Jg{;&l aﬂ{gﬁﬁ? %@Rﬁlﬁ%&l%re 1ﬁf&1deﬂo%&l§ﬁiﬁ%)e&18§wh(dh) -
OC(0) (CR6RG) t R8,  (P) (q) - (0) (CR6R6)tR8 (r)

NR6C( 0) (aCRaiRE)ieaks |. e( @;wmg(\m pm(scqa‘é@l:e@c)ltrmt aiterampje-eN R&l‘(lmﬁ%})ﬁﬂglt (u) -

C{=Nome) FERBREN Rc 03 >4ty ob Craney CRatroy 4 byl crampls paneh () -

NR6C( 0) NRG(IGRGRE)ty Rt i @dikadi NRES(OHUITRE R6) & RS alkybbloup KA PARE(GRERE) t RS,
(cc) - NR6S(0) pNR6({ CR6R6)t R8, (dd) - NRG6R8, (ee) - NR6(CRG6R6)R8, (ff) - OH,

(gg) - NRBR3] vig hhl()h kiRl ¢arbon atSHoY R, re(nja}n)iep NCHhO )ias; cu ek K)he-aNRG G{rNREIINRE RS,
11 Cl 8 | k 8 C2 8al k |
ér o%ﬁga (0o} S%ka %M?nyga{?&%&f egﬁ‘ L?ﬂ%eﬁ G‘%lgﬁdg@%u%? a‘é? g%’r‘éa’il as hef1 er ggzd e

cont ai NiQkeAPRNAP rdMERs. hﬁ{eeanpﬁi(wHﬁa&@ilﬁ%%@kofﬁn@%ta@eamwwnﬁ’ofmc%lsl ng of
ni trogen, oxygen, and sul fur - menber saturated,” unsaturated, or

aromatic car b‘bi:wtiélereqrq jyycloal IGFEESF&G teNRGY toRBrRE) a R8yrated ring groups, such as

(1) %%GEHPC%%’%?@??E%%&%%@% gé%%%\g\my%@%ggw{g@g%gg%

hal oal k)@ cbV¥d ng@&ag@@ [{GRER6) t RLRS, - (CR6R6) t C(0) NRBR8, (xXx) -
(CR6R6)t 0) D(CR6R6)t R8 - NR6C( 0) CR8R8R8 (zz) -N (CR6R6)tR8] C(0)R8,
and 26aaa) - S(AN RN ”counterlon” 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 is an ion or ions present to counterbalance the charge or charges on an organic
compound. Nonlimiting examples of counterions include chloride, bromide, hydroxide,
acctate, sulfate, and ammonium.

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

substituents.
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wherein (11) through (pp) is optionally substituted with one or nore R7
groups; 5 R5 is selected from (a) hydrogen, (b) F, (c) d, (d) Br, (e) I,
(f) -CF3,wogp1/@r20(h) -N3 (i) - NO2, (j) -NR6R6, (k) - ®R®/USed1)/052924
-NR6( CNR6) NR6R6, (m) -G _8 alkyl, (n) -G _8 al kenyl, (o) - C1_8 al kynyl,
(p) -(C1_8 alkyl)-(3-14 menber saturated, unsaturated, or aromatic

het erocycl e containing one or nore heteroatons selected fromthe group
consi sting of nitrogen, oxygen, 10and sulfur), (q) -(CL 8 alkyl)-(3-14

menber saturated, unsaturated, or aromatic carboc% iﬁi‘@) - hal oal kyl, (s)
-SR6, (t) -3 “Aspused hesin. S haloslkylods infanded origelide befh bignshid fnd whed B9 e

cont ai ni g, -Q0E, ﬁﬂhaﬂ?ﬁ?suﬁrgérir?@aoﬁ%?%?ﬁf@e%g Cfrlrfé rier OF O4Bof B3RSt I ng of

ni trogen, oxyge er saturated, unsaturated
or ar onmubgitetad mmylcdrefnoralhamgﬁa(ﬁov ei;%mple woOyvIRE wiieeups =arte X akden =tloget her to

forma carbocycl e; in (m through (r) and (t) through (u) is
opt i ona|(2y+1s)0;b5¥4md%df %mllk}éh@we l%traé pe: lirpigeq| te, Giklugranadihyly om (a)

ot o m el A or i o e Peatur at o
u ns at ur at ed, Alﬂ’uﬁd(hmln Callket gt ey clomncdintl graipng defiecdabovo mathhtbt ardoat@ins

sel ect ed from rou con ting 20 of ni (o)'¢ nd | fur, and
(e) - 3- TWMRSHB WE %aﬁ @%ﬁwygs? Laﬁ%%erm@w aﬁ%ﬂ&d&%i’@s diher i n

(b) thr pE] cR

Sol ect ed i LdhEE G ﬁ3d 51“‘% 6§ gﬁéﬁ%ﬁ(%ﬁ&?ﬁg €} R IBRS. By R Fibelyge 011 ©

-CN, (h)cs, 3, CL,)cg, C’%&lﬂd@g alkdiy g alples- &Bﬁcox Mclum%ﬁdt%%to m
-Cl1_8 al kyl, (n) -Cl1_8 al kenyl, (o Cl8a|kyny (p) -(C1_8 al kyl)- (3 14
menBér sattheat emoxum@t@oaysdperXﬁmMKn shbmtemdylmtwsc OnpANeNYNG- one or
nor e heterpat ong sel ect d fromthe group consisting of nitrogen, oxygen,

and sul fRIMCXY(ePeEy: 4 é]I—Q?/tP ¥Y:(3-14 menber saturated, unsaturated, or
aromatic car b@s:u&hqa):feu( Flk Hl%bG?dthd afl ﬁmyré\ﬂ%ﬁ@s ddfinkd 2858 withihe

- (CR6R6) t NR6R8, (V) %8 (w) (x) 3014 nmenber saturated,

unsat ur a@@éate@rlulab@rrﬁeftcwon@t@ﬂwyéh@ @mhuaﬁpﬁgr lzrmgeorcmwlkylm;@elﬁ oat ons

14 e&d@é@%ﬁ%ﬁ%@%@%ﬁf%@m@ %Eﬁ S Ry B o PG g 4,

arongt i - S(O)R8 (bb)

Nqu%( 05‘“%%%%@?%@%5@3 &iz“kecé( 0)’R6 W%m‘(&%g) NR6R6; wherein (m through
(q) and (x) tAwasddhefey), "%rbo@l@ld”@ﬂ&’ca&b’oc@dlb@img Uk edervdetihio aiken,amlgpre R9' 5
R8 is selectedfrom({a hydr ogen &]) (e) I, .(f) -CF3,
(9) CNOt Wls_eNBeqlﬁ§ anN@gble jl 5|QR6R‘§39 é ) 1 gpr qngerw%eyw%% (m
-G _8 al ) (3-14
rerber apo el Cneard: &5 e%'w%éﬁéarﬂobﬁaqﬂaf‘@atﬁmﬁ?%%% Rinclidite BBl ¢
nor e hetfelpahansatsé), ecar(echaﬁcoEmmplegoﬁmhm]rbmmlesngcloﬂe rluut arogenlimary gen,

e a5 S R NI R AR A W e B e Y

aronat i Ccyl?f%h@ﬁt?ﬁ)é(}él@héb%%zﬂ'aﬂhrﬁ%t?ln@y&éod@r @ycﬂ?dc?én?ﬂrc?éﬁoe‘%@dl%ﬂ ed fromthe
group consi sting of nitrogen, oxygen, menber

sat ur at dd,3.Ulbisu¢lopciesd [4. bﬂ]lacr}@imlton@necé"r ﬁ@]ﬂy@y@deean)e Fral hadyklpoctager)

(y) - oo T sy niiee ke AT R e rakglo e

NR9 it R_Q
ARl AN i S Ot

opt i28nalliridgsdHag PeQEHhoR OB QRO ICarhon @tqRes hthgtWOSn@eﬁ@é@e@a Cfﬂb@ihﬂt@

hydr oge ) -
e (1 bt ey s oo Foroorglerts a4 oy pedbrig R he.
(n) -C1 -rgorﬂﬂgd:lkyﬂmg (nwd a triclclic AhK EVVSHCII}] a(im is Eilc_i@daihle)sﬁlydtl,tue(n@)reel&dlfér thenber
saturated, uns ated, or aromatic heterocy cont ai one Qr nore
het er oatrmﬁcagéfsetﬁeéu%ﬁ%qﬂ Ehﬁéﬂga (f‘sg stl%pil&lycsﬁn%reﬁr@ %napaﬁgy d and
sul fur, g[r)) i g g.l%arg%qga{l Sat ur at ed unsat urated, or aromatic carbocycle,
(s) - hal al ky _(cR6R6)toR6 (u) _0(cR6R6)t NR6-io K, (v) -C(0)Rs,
(w) 30SR6, ( x)As 1@(60)1&@110 the(ty:jm BitepREle (myans (@les8 ogdickyisy -s‘(a&d;l_al stableided, 5,

saturate ated, or omati c .heter cycle cont.ain ne or nore
ot or oattbrs BBl o § +ME ARG POIRCCHRST ST gT BIvRlT b BAhds youricdan
sul fur), (aa) -(C1_8 al kyl)-(3-14 nenbgg saturated, unsaturated, or
aromati c carbocycle), (bb) -0(CR6R6)tOR6, (cc) -C(:NR NR6C(0) NR6R6, (ff)
-0(CR6RG) t OR6, (9Q9) - NR6C(0) R6, and
(hh) -(CR6R6)t NR6R10; wherein (n) through (r) and (z) through (aa) is
optionally substituted with one or nore Rl1; 30



WO 2011/ 047320PCT/ US2010/ 052924 R1 is selected from (a) hydrogen, (b) F,
(c) d, (d) Br, (e) I, (f) -CF3, (g) -CN, (h) -N3 (i) - N2, (j) - NR6R65
(k) _OR65WODLp11/04RB0CNRG6) NR6R65 (m) - C(0) (CR6R6)t NR6R6, @oY/vSglodsmkkyl, (0)
-C _8 alkenyl, (p) -G _8 alkynyl, (qgq) -3-14 nenber saturated, unsaturated,
or aromatic heterocycle containing one or nore heteroatons selected from
the group consisting 5of nitrogen, oxygen, and sulfur, (r) -3-14 nenber

sat ur at ed, unsaturated or aromatic )t 6 carbocycle (s) -hanaIkyI (t)

- (CR6R6) t OR6, (Uu) dfic R6R6NR K65 (v) -C(0)R6, (W) -SR6, ?b . (y)
-S(0)R6 uné%t)lrate(ddin%u kp3ryialyzandsfuliy N*B%ﬁm@t&fih Péﬁ@anatlﬁn%né‘t“@%lﬁféd’f CYPORr omat i ¢
het er ocy, i t t r t he group
con5|stﬁ%gﬁo ﬂ%&gégﬁe%ﬂ ?g%ﬁﬂﬁgﬁ% 8@59%? ?0??éﬁg%féf fl? (3-14
menber Swmtaoavmsl, indepsadantlgtseldcted froh0 narcfgen,towgcrarabd)sykﬁdreand ihblnyling any

"o CRoRe) DS o (1S SRBEL B RBAT4ABHY C (ERBHEITRREREE AT ¥ OGHFonal |,

wher gi n a%ﬂa&m%rto LREcAUHR (22 B U%n%netrﬁl%? IrRURtrofedtinll dusfuPR&8dhiontian DOt h
-DE-F and -G HJ are not simultaneously absen 15p is O, 1, or 2, and t

is 0, 1,oppiondly 13 oxadized pleaMNratkand Y&, yvlatfaleptDath)IeZ)s aVhen ewitregsn @tannu@rrer

compound gp B Hedisat Thst RS audehranibl SR ERELba b BRei o & 1 °

pr o- dr udicubrrRaf in iMaemgi (Né Ui hhé@ogdDis Gaspht is f&edad Ry GERGLRN ttﬁQﬂdvﬂ@wgrofm ety
or an additional hydrogen bond acceptor moiety. In some enbodi nents, the

present MiHQEMMEGR). r BreatiBegantem campe alﬁutlwedaorpwévbﬁﬁeém {icalN 9r MRl e
It

comi¥i oiih 5t o RSATSbuRicoll Qi 1RE RObraclIRT BlLA R IO s FRARLY

hydr ogernzrognat aglg heteraanirg by carBéi atosnthet restindn aBGLE, sttubirg r"EI&GH&terbdfycﬁat i on

relates to conpound. or a pharnac utically acceptable salt, este
t aut omer’gy eiﬁr@eﬁﬁ%@q%@&ééﬂ Stifiped 87 FEPARORYRIF BHOECHBRE lééfé‘erﬁmmgml eties

and hydroaeR, BeNd: AN ok HitRikh 'n?ﬁleehre?eré cfeGn %B Ji G ‘t)'eqlr'ﬁa@ﬁl\}%ﬁd "Efaq Bond

Acceptor - "Hydrogen Bond Acceptor - Hydrogen
2011/ 04 73R RETil iSO D 5202 dethwtios ethatrovecie. ha blmignd tingotdues whereorteairi on of !

does _not nean that ond donor or acce r noietie

e dsam s Mhrh0ie, £ Dy B SEBR: BHnSoreplatet huBat S he D i PrdbRni ng
at onms Orbrﬂi%@yi%lu% ik @F8ndt nkH W& &Re th®oh YN IRD cRoBA aﬂ%wbn@ﬁlt@g&ﬁpt or

noi eti es n some enbodlnents t he present invention relates to a conpound

or a 5 jxmariwecutiognatoys,a0d eserionenitagen greup.eWhen auingriebridgad, fheo- dr ug
{ner eof -y BASLELDSE 0 RYHagen and aGgenhol, FRiahLeSsAS M AN iR AT each

ot her aﬁﬁ oge &fEhdr en” bond

accept oralggdnéuyed. In sone enbodlnents the present invention rel ates

to a conpound or phar maceut i cal acceptable salt, ester, tautomer, or
é“%@

pr o28r ug ther%wsed\nﬁ@ﬂbmﬁ CHB “Hp BRIy SIS nar ActEpryl inBiteded £ Bea & t hi n
3 A of @Eﬂ?té‘@rgw%tﬂe oPYQrIR&S@erQ@@%nS’@BHE oﬂgﬂcg&% drSmAfid ﬁhgwﬁlcﬁ of a

hydr ogen d acteptor’ nole I ments, e present
|nventlamnmabafeabbmamnsmnnonadrmmmﬁuﬁhaﬁnnmeug;tafﬂ¥2&mhépﬁdbﬂer3a5br

ester, t onmer, ro-d ere wherein the hydrogen bond acceptor
i ot | el grhéteé P-4 B P daity Qe?tpigrogkmﬂegmexygmer&w 5i B 1Y ReSEruct ure

is a 15sjnghe hEﬂef&yéﬁJ i riffs, nfUSRGEM {lotifys Th 8 'HE YRR (o 41 230
embodi ment’s, the present invention'relates to a conmpound or a
25 dlhydromdole) though both can be (e.g., quinoline). The second ring can also be fused or
bridged as defined above for heterocycles. The nitrogen atom can be substituted or
unsubstituted (i.e., N or NR wherein R is H or another substituent, as defined). The nitrogen
and sulfur heteroatoms can optionally be oxidized (i.e., N—O and S(O),, wherein p = 1 or 2).

In certain compounds, the total number of S and O atoms in the aromatic heterocycle is not

30  more than 1.
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pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof,
wherein Ris a chem cal noiety conprising at |east three hydrogen bond
accept or woi2et1/@3320l n sonme enbodi nents, the present inveariuseowasmees to a
conpound or a 20pharmaceutically acceptable salt, ester, tautomer, or
pro-drug thereof, wherein the hydrogen bond acceptor noieties 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 nean
t hat the hydrogen bond donor or acceptor noieties are necessarily directly
connect ed t odetHespd @W&%C]@éﬁlcﬂéieolﬂﬁé‘ife noftliepitedriprsidByht ons or  groups of

atons | rthﬁEy@(ﬁ&t th%’tl.g aQQ&gylaﬁ@%faﬁzm Séﬂz%ﬁlra r?lé benzcl)tﬂlo?ﬁaﬁyl

enbodi nent s ent invention relates to a conp
phar mac m@nzmmopyemmepzmk@ys bbnzoxestliayl, bbmnhlamiyl bmztrmzolyﬂirhmgztbtnezoéyif

wher ei n .each en .ba tor.oiety is w.thin_ about A of at | east
one ot he¥m Qﬁ% ]é(ﬂ%ﬁ tg@é‘g E nzyg} m%dﬁeﬁz‘gdwl%r]?ﬁﬁm%é @t he present
i nvent i Qraebigt, aﬁﬂt@araaz% WRSlinQ!, cﬁmﬁaﬁ%mﬁ@%@alcinymﬁﬁﬁecgtcﬁmeﬁty@ alt,
ester, tautoner, or rug theréof, whérein each hydrogen 30

2011/ 04132@9@10@3@@111@1! dﬁ@g ebmd@bmmde%ﬂbﬁ g e dyjthiaginy, tithydrcﬁm@m 33 A of at
| t t b t
the. pr ogdit e ATT B oL b PY ERUBRNITNE Moo liiayliBLITaGRRGS ™

accept ahhﬁda‘-‘z@lyﬂ,,mﬁ@lz@ronyl At Giesolyl) indpledyl inddlih e e fizinph &fdeiyn, - | east two
of 5 the hydrogen bond acceptor noieties are conprised wthin a ring

st r uct uriadolifh ssabneyl siselenzefyrangt ispshigmunyk isgingareyle isoindglisyly isetnderl.or a

fus resent
il R S EL SN S MR s R A LR et
ester, tractholfiehnylpmethybmildaagiyi, hﬁthﬂfhlamm;mb@hshnﬂ ﬂi@pdﬂ@gldmyhond accept or
noi eti es are i ndepen tl seletedfro the group consistin r bonyl
109roup,°C&‘hﬁ’ﬁ’i°&,°§$'6‘8ﬂ9}q 4 OIY§M%1%@ kﬁ Za%%éﬁ 9%013%52?%0&%@%?0? y

group, & sulf0xid6l H%Q%héiﬁl yg;'xfaiﬁlﬁiu&f PBxaﬁﬁylo&lgg?lglglplf&anﬁﬁdﬁly‘fy'

substituted oxi me group, razone group, a non di al Ryl
substit lnhenlaﬂﬁl}mhazloplmngzioulpphmtlcim@dnplmnhwhmynpmetgxxaupyl phtbalkfingle, aI Yo}

k thi geth | k
ming gtk ﬁwa%réz@w‘ip egidihid, PretiReb 4t Bt rB0e, PEHATRL £ r o
gr oup. Jp'iahayp@ r?%&mmp fazbllitﬁnﬁr ?ﬁ@mhﬂyn\@f&zb@m ﬂyﬁh@ilﬁﬁ f)ﬁqcﬁ)oﬁé’iﬂl)@und

of a phar maceu y accep ab e sa ester, tautoner, pro-d

ug
t her eof pmdemdwoéidl piyridpdiagéyl. mnxdomrdlmyéwndsl BEﬂl@tﬁ@d lﬁﬁtﬂi@ilph}él group

consi stin an,am.no grq
ronosubdbreTing A o oMol Ryl AL BhEH rB b R M Rin oA -
rel ates qumoalzﬁ@mumﬁamyl aqﬁﬁl{ﬁhdfﬂmQ&t&hlyﬁfdﬁhrﬁnﬂgfe&@hﬁﬁbl@o@ﬁﬂldhnyﬁSt er,
taut omer, or pro- drug thereof, wherein conprises the structural nnlet

wi 00, Wydmmpohayl Qtraaqﬂt/leéﬁaﬂ 12v5e1ﬂyawzmxl w%&v@aamﬁ £Het hé%ﬂﬂﬂoﬁéi i on
f HO- at f
0 Ialk)%i l_%pa%agg ) l?% ﬁlahﬁz$ QE t@gﬂﬁreﬁ f lﬁﬁ@zo‘?};loméﬁgl i En gD, ion o

(C1.8 a atta tot sane car bon atom

2011/ 047[8126&&512&1152m%@ﬁmdly);‘t’hmpmse]mbmoq)mihnglldmxhnyhdrlannal doubl e bond
such that, when X - |saS|n Ls selected fro NR2, and
S(0) 11 dHeFolomamdivg!. T X £ trla»?OkY% i’-ércmﬁ%%ylbiﬁ trsézglsv? Nnd Y is a
car bon %ﬁfﬂen;l is selected fromthe group consisting of 0, NR4, or S(0)11,

5Ri is selected fromH and C1_8 al kyl,
25 As used herein, the phrase ' pharmaceutically acceptable" refers to those compounds,

materials, compositions, and/or dosage forms which are, within the scope of sound medical
judgment, suitable for use in contact with the tissues of human beings and animals without
excessive toxicity, irritation, allergic response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio.

30 As used herein, "pharmaceutically acceptable salts" refer to derivatives of the

disclosed compounds wherein the parent compound is modified by making acid or base salts
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R2 is selected fromH and C _g alkyl, R3 is selected fromH and C _g al kyl,
R4 is selected fromHand d _g alkyl, nis 0, 1, or 2. 10In sone

enbodi nerwe,20tid7pesent i nvention relates to a conpoun@ComUSan10/052924
pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof,
wherein Wis 0, NRL, NORL, or S; wherein RL is selected fromH and Cl1_6

al kyl. I'n sone enbodi nents, the present invention relates to a conpound or
a pharmaceutically acceptable salt, ester, tautonmer, or pro-drug

t hereof , wherein 15conprises the structural nDieEy [l >, ONZ wherein Z is
sel ect edh¢redim pandsod phasrsretcaly aggeptablogrlts ingludg yt pre nardingiteddey ect ed
fromH %ﬁllelgi'epo EIIﬁX lacid‘%Qﬂs gp&lsfcsres(?dués’ u@r{]% £mi EQ afi@M%r %@Pﬁl SQRQBﬁaci&iEe
present 1 nventiomm relates to a conpound or a pﬁarnaceutlca y acceptabl e
sal t, estedyestsacht anmrhoxgtic peids;cindghe lier. eldfe, phaimeaceirticatly rpedpsabde galtte include
structural noiet | JwONN.jt4 25 wherein R4 is selected fromH and,C1 6
alkyl. ° GOy RS LT RGN AR SR AR pETt IR o

i nveRrt i aBrh&l, @K atBlA b AMRAUR I ChofaRR A BREAM dFRl IRbr acaRt ahte sal t,
ester, tautoner, or pro-drug thereof, wherein R4 is H |In sonme enbodi nents,

t he presenverntionatonotoxicgialts Bxlude, buteonmpd lindtedrto gheteatensied froingadiggnic and
R A I TE AT BT 8 A O
enbodi mMegthenctshFofE SaRdic) BIVABINiOTaftnat, eFri¢, @déid; offRAdIdiduleini@ cthane

D har o o lthgric. fitharic.slaconaptonic, gluconic, siutamic, glycoric, glscolarsantiic. o "

10 hexylresorcinic, hydrabamic, hydrobromic, hydrochloric, hydroiodide, hydroxymaleic,
hydroxynaphthoic, isethionic, lactic, lactobionic, lauryl sulfonic, maleic, malic, mandelic,
methane sulfonic, napsylic, nitric, oxalic, pamoic, pantothenic, phenylacetic, phosphoric,
polygalacturonic, propionic, salicylic, stearic, subacetic, succinic, sulfamic, sulfanilic,
sulfuric, tannic, tartaric, and toluene sulfonic.

15 The pharmaceutically acceptable salts of the present invention can be synthesized
from the parent compound that contains a basic or acidic moiety by conventional chemical
methods. Generally, such salts can be prepared by reacting the free acid or base forms of
these compounds with a stoichiometric amount of the appropriate base or acid in water or in
an organic solvent, or in a mixture of the two; generally, non—aqueous media like ether, ethyl

20  acetate, ethanol, isopropanol, or acetonitrile are preferred. Lists of suitable salts are found in
Remington's Pharmaceutical Sciences, 18th ed., Mack Publishing Company, Easton, PA,
USA, p. 1445 (1990).

Since prodrugs are known to enhance numerous desirable qualities of pharmaceuticals
(e.g., solubility, bioavailability, manufacturing, etc.) the compounds of the present invention

25  can be delivered in prodrug form. Thus, the present invention is intended to cover prodrugs
of the presently claimed compounds, methods of delivering the same and compositions
containing the same. "Prodrugs" are intended to include any covalently bonded carriers that
release an active parent drug of the present invention in vivo when such prodrug is
administered to a mammalian subject. Prodrugs the present invention are prepared by

30  modifying functional groups present in the compound in such a way that the modifications are

cleaved, either in routine manipulation or iz vivo, to the parent compound. Prodrugs include
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10 wherein Uis selected fromthe group consisting of CR3R3, 0, NR4, or
S(0)11, CO C=NOR3, alternatively, two R3s are taken together to forma

car bonyl ,w¥ 20sl/i4mizependent | y sel ected from - CR4a- or - NPCTiS@010/0m92pr esent s
a fused 5 to 7 nenber saturated, unsaturated, or aromatic carbocyclic or
heterocyclic ring system 15 Wis O, NR1L, NORL, or S, alternatively W= is
sel ected fromthe conbination of HO and H both attached to the sanme carbon
atom or the conbination of (ClL_8 al kyl)0- and H both attached to the sane
carbon atom XY represents a single bond or a double bgnd such that when X

- - - qoglp&u%¢3rfgﬁt§er preseng giygntion WEG@@I SeltdERr  ABWRC OF MF@Y Bh@respdy bandedd v
is CR3 't0 %HQ g%@ s when thgﬁfoﬁr@%gptﬁp h?esgtg ul?s%'ﬂqo? i dd f%ﬂgl tXS (rﬁﬁrﬂmﬁﬁ‘z{ pon

at om les “fromt up consi sting 11, Rl is
sel ect echub]eotmt}dleamds tGlfoBn alftey:lhydﬂazy] $res eneat, edfree adﬂiyd@mgrcﬁjja ﬁ:sp&dnybly WO
2011/ 047320P 010/ 05 ed fromH and 8 al R4 S

g S e A P alfog” PG kT, e ey o ' i s

0, 15 ordefivattldd of AIBhAHREAIRMuSictidlaEoPLESBNhe LAMBFANIS effh%lp%s@fa;t 1596n%on
compound having the fornmula: GC-B-A \/g -ENNE-F I GHJ (1),W -\(\z(Il),

C-B-A""U,,,..Asuscpheem, "gtably Compa@dand ('sthbly strestueh ercghernttd iwdweleect ed from

L eon o RyRRR Feb Ry Bloighls Revshio Sy s B 1 ded HeeloT ey purity fram a

I ndependemllon nsiehes taad férimtoeRée-an@fficlious Ikrifeatiehgunepr esents a fused 5
to 7 nenber saturated, unsaturated, or aromatic carbocyclic or heterocyclic
ring system AWwssdderenrihe Rl patisnt as aﬂeﬂélﬁm,m@p@thﬂﬁmmnﬁpwaé@nﬂ%m t he

coraunatigtoch fR e AR ARSI D SO SALPRRTIODALATE: .
invasive medical procedure. Such patient or subject could be con51dered 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
peri—operative prophylaxis.

15 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
predisposed to an infection or at risk of contracting an infection. Preventing can also include

20  inhibiting, i.e. arresting the development, of an infection.

As used herein, the term “reducing the risk of”, as used herein, means to lower the
likelihood or probability of an infection occurring, for example when the patient or subject is
predisposed to an infection or at risk of contracting an infection.

As used herein, “unsaturated” refers to compounds having at least one degree of

25  unsaturation (e.g., at least one multiple bond) and includes partially and fully unsaturated
compounds.

As used herein, the term “effective amount” refers to an amount of a compound, or a
combination of compounds, of the present invention effective when administered alone or in
combination as an antimicrobial agent. For example, an effective amount refers to an amount

30  of the compound present in a composition, a formulation or on a medical device given to a

recipient patient or subject sufficient to elicit biological activity, for example, anti—infective
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15 XY represents a single bond or a double bond such that when X - - - Yis
a single bond, Xis selected from0O, NR2, and S(0)11 and Y is CR3, and
when X- -wo?2yi@7x20doubl e bond, X is N and Y is a car borCaiuspg10451934
selected fromthe group consisting of 0, NR4, or S(0)11, Rl is selected
fromH and C1_8 al kyl, 20R2 is selected fromH and C1_8 alkyl, R3 is

sel ected fromH and Cl 8 alkyl, R4 is selected fromH and C1 8 al kyl , Rda
is selected fromH and C1_8 al kyI nis 0, 1, or 2, 25alternat|vely, -GHJ
is selected from WO 2011/ 047320PCT/ US2010/ 052924 HJ [ HJ

wher ei n AHEHY-IUEhF 92-adI THEROBEH A yyaisPagedd achyibe antirinel ywm@ HJis

selectedd{rgﬁnal % A arhsiti2 \gpﬁ[ in R is selected fromCH2, NH N(Cl_8
al kyl), 5" R R%n riSaarSle 4 %—I each i ndependently substituted with

one or rmr e I'—'J,"he@bﬁn @Bhyl@ﬁcaﬁmdff@ﬁlﬂ@;anmunﬁ'meaﬁyan affectiRe aamoanesch

I ndependent | el ected fro or CRaRb erein Ra and RD ar a

| oger Porconpoind i Grenpgty 37 B ercat imeniop (g IS BRI ] OO R 1 8
al kyls) , +hg Qsléoﬁarﬁhke)é%@ dudNdd su@él%rodﬁh*&(e&)ahl%as&@ T I NRe.  NHC( =NH) H;

whereln nis 0, 1, 2; alternatively, -GHJ is selected from wherein
R, is select eldlsfto bﬁfl@ﬂ@r umﬂerstm()@hasthaIrkgrbsentasonsnforOHYQOgﬁtsB@l@Achtor—

substit one, or Ra and Rip are
Caken t AGTRED ot AR P TR aeme i dor, fa TR B B3, TP, 2
sel ect ed{idr@genl\lkﬁld Ao g{ ré6n)Bond(Aeckp®r' adrkyde)aﬁn toNGE 20 JHeHBlative

NHC( =0) NH2, NHC( =NH) NH =NHH, 20 CBA, DE F, and -G HJ are chem cal

moi et | eLrIoRkEPBOATHE, hYEbf%ﬁ’él b@%@@eptﬁ&eqyérd@@m qngl npsmeepidg Tippip it wieh GO
Consl'OSt 'a@g dl(Péctly c%n&@e]dltloge['tzézag Hﬁgﬁﬁ%e%ﬁggaﬁdltlonal 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
herein have the same meaning as commonly understood by one of ordinary skill in the art to

15  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
sufficient to elicit biological activity, for example, anti—-microbial activity, anti—fungal

20  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.
27-55 (1984), occurs when the effect of the compounds when administered in combination is
greater than the additive effect of the compounds when administered alone as a single agent.

25  In general, a synergistic effect is most clearly demonstrated at sub—optimal concentrations of
the compounds. Synergy can be in terms of lower cytotoxicity, increased anti—proliferative
and/or anti—infective effect, or some other beneficial effect of the combination compared with
the individual components.

As used herein, the term “RNA microhelix binding site” refers to the ribofunctional

30 locus of the large ribosomal subunit occupied by the RNA microhelix of Formula III. The

RNA microhelix binding site defines at least a portion of or overlaps with the E—site.
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(a) a single bond, (b) -(C1_8 alkyl)- , (c) -(C2_8 alkenyl)-, (d) -(C2_8

al kynyl)-, wherein i) 0-4 carbon atons in any of (b)-(d)

i mredi at evQ 2atioe320pt i onal ly is replaced by a noiety selpegtusdotnsayes he
group consisting of-O, -S(0)p-, -NR6-, - 5(C=0)-, -S(0)pNR6-, -NR6S(0)p-,
and -NR6S(0)pNR6-, i) any of (b)-(d) imedi ately above optionally is
substituted with one or nore R5 groups, and iii) any of (b)-(d)

i mredi ately above optl onal ly is substl tuted vvlth (Cl 8 al kyl)-R5 groups
10(e) -0-, (B S( Q)\P-., ., - L0) X0)0-, (j), :00)-, k)
- 0c(0)0-, useéd? INRB Amﬂme eryth thNP&}CE‘J(l%mPiGl cuS(Qy)cuplesé bXEB) -, (p)

- =N

(=) aeac?*é%@g%ﬁ%%@?ﬁ% wﬂfe%%%ea%%@"??%@ﬂzcéa& Rtk iy

- 0C( =S) -reagtipp. - C( =S) o- (aa) - NR6(CNR6) NR6-, (bb) - CR6R6C(0)-, (cc)

- C(0) NR6( CR6R6) t -, 15a 3- nb ted, turated, t
et ef ooycl e COMES LT SHocBh “hotE RREe et et ated. oup
consisst i e f&te&'tﬁlﬁ@gﬁ&ecﬂé ycgr%wmg’msipaw&wﬁon 088l %ﬁe%nﬂ?%%ﬁg s@lys@t ed,
unsat urate or aromatic carbocycle, and (ff) - R6)t-, wherein (dd) or

(ee) is opti ohabded hereis the tatre dPwiiteh refens to therrgroéurRBiogsldeps oco@i®! bl and H

d d f ) |
Pong | TRBRATNRNA 3P0G RS b En (S P8 PR RRBN L B i aciopy | ) 2 °' "'

het erocycl e GONiRH Mierteh, GNeteanh “ROERcHEigroal BIBoaRhettiRIAflieWithe tigr oup
consi sting of nitrogen, oxygen, and sul fur, 25(c) a 3-14 nenber sat urat ed,

unsat ur dcetddylsransfesna eericrdn Mty br aminghesid pertion Pl die apsodcylagngtr-BNAY | y
bsityi t 8
Z|u kzﬂn);/ 1;511?&( &% élg(@lﬁ’g%flgg%rﬁfﬁ%f AR iif QI%IICB(t%LO-}gaZ Mﬁ}ﬂn%e Ir!lrlllsé 89 i St

wherern | carbon I'n any of
(d)-(f) tinasedi ately above opt| onaIIy is replaced by a noiety selected from
the group conS| sting of -0-, - -NR6-, - 30(C=0)- =NR 6)-,

- S(0) pNR6- , Wg(h@)eﬁl anddﬁdefemgg 5 Rigme ‘oryiggosomal subunit, the terms
2011/ 047&%&%@ oPEOIGHiBR &P thieb JaiRBNsiHal éﬁiact&xfe)of' TERALELBLY 1 PREN P

optionally 1's substituted with one or nore R5 groups, and i11) any of
(d)-(f) pommmdmfathetlyee&ldun@lsmna] somaturg of $r1quﬂoate| Qrurtbesbmltshbm(lcin@chﬂlg(yl) R5

d J depend f
T T N e it U L T
: g(zg) pE gﬁROGre & f&l(gb?y(a;ﬁs@(ll}e)eitw%h%ﬁd%mst ﬁﬁ@fa?ﬂ?%@éés{ggén aﬁﬁﬂROG e)lcgggasu{ug%
- SC( 0) ( GRERBNLABOtIdepsidEEEF @l(eanimser)n@rqsrl ero)mal SHRBCY %(em@m)s tfex®ning sych

B N i

- NR6C( 0)s0qIR6R6) 4 RBosome) RNICHONPERGHERERBE,RE) resitlics wNBAE6i%) NB6{tFR6RE) t RS,
(aa) - NR6S(0) p( CR6R6)t R8, ( bbz - S( 0) PNR6( CR6R6) tR8, 15(cc
- NR&§( 0)11911%7( ReyeRIMegnal xuRs R of be yibosme CREReYREL sUbRRY, ar¢l2 (gg) -

CN:?8§8aI Ky glg?ﬁ ’the%édf) Aﬁ%g%ﬁpk dnjd)m rér}l%(ﬁgéﬁ?n %K@A&Wy% gr oup a (1(%2)) :
a 3-14 menter of at lu pdredn oﬂtmsa]hmeémmdnsmral attrwnakiof” fretuadasipod & @oat ai ni ng
o, B oL AL Sl SeL S SN B o AL L "
aronat | Can%"yHR)ﬁBMﬁ cﬁy/hglﬁh%})hoblclty characteristics, formed by at least three, more preferably at
25  least three to ten atoms of one or more core residues of Formula III. The atoms forming such
a portion can be, for example, (i) solvent inaccessible atoms buried within the core of the
RNA microhelix, (ii) solvent accessible atoms of the RNA microhelix, or (iii) a combination
thereof.
All percentages and ratios used herein, unless otherwise indicated, are by weight.
30 Throughout the description, where compositions are described as having, including,

or comprising specific components, or where processes are described as having, including, or
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(CR6R6) t NR6( CR6R6)t R8, (rr) -N (CR6R6) R8] [ C=0( CR6R6)tR8], (ss) -
(CR6R6)t N[ (CR6R6WB] [ (CR6R6) R8], (ft) -(CR6R6)tNR6(C=0)(CR6R6)tR8, (uu) -
hal oal kylwoO@2ou)0473200) (CR6) [ (CR6R6)t RI R8, (ww) - ( CR6R6) CPOXNR3RS/05192K) -
(CR6R6)t C(0) O(CR6R6)t R8, (Yyy) -NR6C(0)CR8RBR8, (zz) -N (CR6R6)tR8] C(0)R8,
25and (aaa) -S(0)pNR8R3; wherein (11) through (pp) is optionally
substituted with one or nore R7 groups; R5 is selected from (a) hydrogen,
(b) F, (c) @, (d) Br, (e) I, (f) -CF3, (g) -CN, (h) N3(i) - N2, (j)
-NR6R6, (k) -0R8 (1) - NR6(CNR6) NR6RS6, q -Cl 8 al kyl g -Cl_8 al kenyl,
(0) - 30CNPSISHEBPERHIC PLagEss-steps: igisAoriemplated that mmrtwélap fhigpagpent

unoat ur ahethioRITRUIC LR HEUFLE WO, AL ANCIARAT USRI GR2024
contai ning one or nore heter at oms. Sel ect e rom-t group consisting of
ni t r ogemro@xseg@ifi thegmresestinf-ention alwp) confiSilesSeralally b, o@ Bersdist nﬁrrlmarecs@d ur at ed,

unsaturated, .or aromatic carbogcycl e -3-14
morber | RO P AR Sl S Sl ST BRI R . e or
nor eshet&r@%ﬁl@%eﬁ%%ﬁ@& &r& ARMbRAaIKOAUR: SOMS iflchiéh RinaidtdpRednb. oxygen,
5and sulfur, and (u) -3-14 nenber saturated, unsaturated, or aromatic

car bocyd‘r/lereomeWeo or rhore srdpsougﬁlo(ns):alahdcqrtd)lctleﬂusmughnémsly s optionally
substituted with one or nore R8; R6 is selected from (a) hydrogen, (b)
-Cl1_8 alkyl or alternatively two R6 groups are taken together to forma
carbocycl.e, (Compbadradfithié Invesition3- 14 nenber saturated, unsaturated, or 10
aromatic heterocycl e containing one or nore heteroatons sel ected fronrthe
group consi stlnRge espesl theogesntiopwglgieh to aeemrenngdhayingdee stertws- 14 menber
saturated, unsaturated, or aromatic carbocycle wher ein (b) through (e) is

optionally substituted with one or nore R8;PI5R7 is sel ected from(a)
hydrogen, (b) F, (c) d, (d) Br, (e) I, (f) -CF3, (g) -CN, (h) -N3 (i) -
NO2, (j) -NR6R6, (k) -0K6, (1 R6, (m -C1_8 alkyl, (n) -C1_8
al kenyl, (o) - C1_8 al kynyl, llkyl)-(3-14 nmenber saturated,
unsaturated, or aromatic hetero i ning one or nore heteroatons
selected fromthe group consisting , oxygen, and sulfur), (q)
-(C1_8 al kyl)-(3-14 nenber saturated;, turated, or aromatic carbocycle),
20 (1) -haloalkyl, (s) -NR6R8, (t) -OR8, H~RERG) t NR6R8, (v) - CR6R8RS,
(w) -SR6, (x) -3- 14 nenber saturated, unsaturated, or aromatic heterocycle
contarnrq%:on{Egr be he eroato K%ﬁ%ECted fronrthe group consi sting of

ni t rogen 0% gen, ' & mgﬁﬁlﬂpw (§€% A ember sat ur at ed, unsaturated or
aromati c carbogycl (z),,- (CR6R6)t C(0) NR8R8, (&a) S(O) , (bb)
- NR6C( 0) NR6R6, cci\\ nd (dd) -C(
through (qg) and(x) through (X) re optionally ubst §:ﬁn e or nor e
R9' R8 is sel ecfled fr hy. gen, (b) F, (c $ ) Br ()
-CF3, (9) -Qy 27 - , (J) -NR6
- NR6( CNR6) NR6R6, (n) -C1_8 alkyl, ’(n) -C1_8 Iken , (o) Cl1_8 al kynyl,

(p) -(C1_8 al kyl)- (@ 14 mg r saturated, unsatu ate@ or aronatrc

het erocycl e 30 N or nore heteroat t he group
consi sting of nltrogen1 oxy n, and sul fur), (Qq) (Cl 8|a kyI -(3-14 menber
saturated, unsatyratedy tic carbocycle)

2011/ 047320PGR#S efbkig Mop- 3- 14 menber ated, or
aromati c heterocycl e containing ‘ne or rmore heteroatons se ected’fronlthe
group cagigdrsihing sefectdt froag e ,gr@ip}’@ﬁﬁllstn@ggﬁlf GRIKUO, NRS) or-301.4 Or)TIOENOR?,
saturated, unsaturate or aromatic carbocycle, (t) -hanaIkyI (u)

_ [ 0) ( CRERBIREFTY. )R s sRptak¢npgeiher o) poRs REPERY; (x) - NR6C( 0) NR6R9,

(y) - NR6 NRG6R6);, . (aa) - ONR6( CNR6) NR6R6, (bb)

N Nm%%)éggepeﬁ’é Ibtrysgl(eW% R%FGCHGRG)tC(O) NR6RO, (ee) - ( CR6R6)t OR9,
and f R9; wherein rough (s) tionally bstrtuted

(Soné”l%ﬁrelﬁfo@e rmeser@ g fyseda) oct @ambrsro%%rlrrat H&Pdr‘tb}@é‘?ip 01( ypmatic eeﬁémdc ic(g)

Br (e) d CN, (h) -N3 (i) - 10 NO2, -NR6R10, (k) -OR6,
(1) -NR6 %e%cﬁﬁg%ng%%}emqm(ma%)m%% (n) 01 8 alkyl, (0) -Cl 8

al kenyl, (p) -C1_8 al kynyl, (q) -3-14 nenber saturated, unsaturated, or
aronatic het er ocycl e containing one or nore heteroatons selected fromthe
group consisting of nitrogen, oxygen, and sul fur, (r) -3-14 nenber
saturated, unsaturated, or aromatic carbocycle, (s) -haloal kyl, (t)
-(CR6R6)t OR6, (u) -0(CR6R6)tNR6R10, (v)3-C(0)R6, (w) -SR6, 15(x) -C(0)OR10,
(y) -S(0O)R6, (z) -(G _8 alkyl)-(3-14 nenber saturated, unsaturated, or
aromati ¢ heterocycl e containing one or nore heteroatons selected fromthe
group consisting of nitrogen, oxygen, and sulfur), (aa) -(Cl1_8 alkyl)-(3-14
menber saturated, unsaturated, or aromatic carbocycle), (bb) -0(CR6R6)tOR6,
(cc) - NR6)NR6R6 (dd) -ONR6R6 (ee) - NR6C(O)NR6R6, (ff) -O(CR6R6)t ORG6,



al kyl, (o) -C1_8 alkenyl, (p) -C1_8 alkynyl, (q) -3-14 nenber saturated,
unsaturated, or 25aromatic heterocycle containing one or nore heteroatons
sel ect ed woamtdaes2gr oup consi sting of nitrogen, oxygen, pamassaofose24 (r)
-3-14 nenber saturated, unsaturated, or aromatic 6 6R)toR6, (u) carbocycle,
(s) -haloalkyl, (t) _(cRO(CR6R6)tNR6R6, (v) -C(0)R6, (w) - SR6, (x)
-C(0)0R6, (y) -S(O)R6, (z) -(C1_8 al kyl)-(3-14 nenber saturated,
unsaturated, or aromatic heterocycl e containing one or nore heteroatons
selected_ fr omthelﬁ%r qup consi sting 300f nitrogen, oxygen, and sulfur), (aa)

J(CL_8 aliyPy NRs. N@Ryerfise rlieraptivedy SV isualsatied fiomp the cgmbinggion of HO- and H-

2011/ 04 | i I 0 X :
e S e e I R L T A o i L4 g
- NR6C( 0)aR6¢hearid th{chdane-catiet RE)rNRE R6; optionally, wherein either

the gro -DE-F or the.group -G HJ j5 ahsent, but th 5 _-DE:-F and

& 5 e mor rerRE S AN e eclibledod S thagihon R Y 8 SHE D or 3,
or asphayyRBCRW édkddViréih @ PFOLL] S@), anE$ti§ C-RE Ml QRA X-OL B RArdégiblcher eof .
10l n sone enbodi nments, the present invention relates to a conpound

accor di fgntoXfioNmot &' is,a datbonjatem, 1V, vV, VI, VIl, or VIIl, wherein Ais
selected, fro a 3-14 nenber .sat d, turated, or aromatic
heteroc%}sée@g(ﬁ?ﬁoﬁf%a e C(?PS%]?%O%@’?%?O{?{%@ "sel ected fromthe group
consi sti[dgs@éleaigdf@gﬂ@an@@gamyl,and sul fur, and 15(b) a 3-14 nenber
saturated, unsaturated, or aromatic carbocycle, (c) a single bond, wherein
(a) or (b)ispeedtpd fromaipyd Substhivt.ut ed with one or more R5 groups; B is
sel gt ed, ¥ - | k , (b) -(C2_8 alkenyl)-, (c) -(C2_8
al k??yl&,lgg%étgagpﬁlgq%g %ghﬁ?ﬂ%er ein 20i) 0-4 carbon atons in any of
(a) - (c) RhivedeatefiymabanéCoptlighal |y is replaced by a noiety selected from
t he group,consisting of-O, -S(0)p-, -NR6-, - (C=0)-, -C(=NR6)-,
- S( O)pNF@- 1S S&%ﬂtedmwma}ﬁi’li) any of (a)-(c) imediately above
optional]¥o $ Substituted with one or nore RS groups, and 25iii) any of
(a)-(c) inmediatély above optionally is substituted with -(CL_8 alkyl)-R5
groups, atechaGvély, deHéekiedelecteddrpmy NH2, (b) - NHC(=NH) NH2 and (c) hydrogen,
or a pharmaceutically acceptable salt,,ester, tautomer, or prodrug thereof
% I

I n sone enbodi nents, the present inv ion relates to a conmpound accordi ng
to 30formula I, I, 11, IV, V, VI, \E or VIIl, wherein Ais selected
from WO 2011/047320PCT/ US2010/ 052924 Ha) a 4-7 nmenber saturated,
unsaturated, or aromatic heterocycle cpﬁ/t ai ni ng one or nore heteroatons
selected fromthe group consisting oﬁ?z3itrogen, oxygen, and sul fur, and

(),

15 o
wherein Ry is selected from CH,, NH, N(C,_g alkyl), S, or O; Ry and R, are C or CH each
independently substituted with one or more F, CHs, CF3, OH, and OCH3; or Ry, Ry, and R,
are each independently selected from CH, or CR*R® wherein R* and R” are taken together to
form a C;_s carbocycle;

20 Jis selected from NH,, NH(C, g alkyl), N(C,_g alkyl),, NHC(=O)CH3, NHC(=O)NH,
NHC(=NH)NH,, NHC(=NH)H;
whereinn is 0, 1, or 2;

alternatively, -G—H-J is selected from

e

Rx
R,
\J

24



(b) a 4-7 nenber saturated, unsaturated, or aromatic carbocycle, 5(c) a
singl e bond, wherein (a) or (b) is optionally substituted with one or nore
R5 groupswoaniiz4pdzar maceuti cally acceptabl e salt, ester PCTAS2@O®E2920r
prodrug t her eof In sonme enbodi ments, the present invention relates to
a conmpound according to formula I, I, LI, IV, V, VI, VIIl, or VIII,
wherein A is selected fromazepanyl, cyclobutyl, 10cycl opentyl, cycl ohexyl,
cycl oheptyl, phenyl, pyridinyl cycl ohexenyl, cycl ohexadienyl,

di hydr opyr i dyI furany]| tetrah dr of uranyl , tetrahydro yridyl, azetidinyl,
pyr ol i dViyein RoiiheslseaidhiomLride. DIFh H Cate ARYD. Srir@i e iaay o CIA: subsiatyicst el y

above ORIn'tIP{E'r?é %l&nb C%[‘Qﬁtli Hé‘& %é}?{ﬂ'l@ a ng@taE% %?EMPS% f&#}%@at ' Ve' Y

Ais a single i S se ecte rom erein

0-4 car barboaydes in (a) i medi atel y above optionally is replaced by a

noi ety selllectedfr tge group consisting of-O, -S(0)p-, -NR6-, -(C0)-,
- S(0) pNREISTTARY > ]N g(-0) pNR6-, ii) (a) immediately above
opti gnaljliy sdisctedBeii N, @@H(@ltgmmp NC, TR Jﬁﬁmceimmgﬂ@m— ?N (a)

i mredi atel y above opti onal is substitutéd with -(CL8 al kyl)-R5 groups:
and al téﬁH@(TNH)NHz,BJH@(ﬁ\H)Pth e bond; Cis selected from(a) NH2, (b)
-NHC(=NH) NH2 and (c) hydrogen; 25or a pharmaceutically acceptable salt,
ester, tautoner, or prodrug thereof In sonme enbodi nents, the present

i nventi an-B-ed-at @5 FL-P, shdCcamEounge aegicdimgcti®, haer a |, 11, 111, 1V, V, VI,
VIl, or VIIl, Gis selectedfromdaf(ra asmgle bond, (b) -(C1_8 al kyl) -
(c) - (CAD anderaja jndepgngpntly ghoage qxrprﬁlgﬁlgmup fprsissing oo

ol at oty 46y BTOPHEARFIC o ol S ERES" AR @53%& b5t e

group consi stwigeiaf - O, -S(O) p-,-NR6-, - (C—O) -C(=NR6) -, -S(0)pNR6-, -
NR6S(0) p-, and - NRE6S( 0) ii) any. of (b)- (d |m"red| ately apove
optionally is subleﬁ6 ﬁ)Tmaé'aP%t?ms Hh@%?rf (Bl e digielyy 3o vegpiionplly 1sgaRlaged

(1) (d) 1 medi at el AR QAONBLNN SosHbSKIE B 8L LYo Cl Rkl k1) - RS

gr oups; (e) er satura unsat Urat ed, or ‘afomati’c
het er ocycl e cont ai(RFY- (}rSéOQ;ﬁ\IRmrd\Hhé(@D;ﬂaaMR@(@M—f romthe group

consi_sting of nitr. X and quu 3-14 nenber
ot ieat ed? unsat ursognor G Shuiedbpst poratifsstiod e v Shgr P
optionally substi tpjtg@g(lpyl idy one or nore R5 groups; or a pharmaceutically

acceptable salt, ester, tautoner, or prodrug thereof I n sone
embodi ment s, t he griegenof (veh imoediatsnekeycoptionalyrip sihstitusesdowitli- (g ¢ o
15fornul a I, Lo RY oV V1 VI, or VLT, G selected from(a) a single
bond, (b) (Cl g 4l ;Rgo(“é”)"“ (2.8 alkenyl)-, (d) -(C2_8 al kynyl)-

wher ei n (c) 0*)(f)&MR%@(é908(@)p9f(ﬁ) LO(@PY(IPiC((DD% d) -omey, &) el y above

S]E)'El o1nal_ lS(IOI)S re Q%C(GI) Cm@)&yﬁﬁgfd%&&m@;mmug consi gtl n? and
- NR6S(0) pNR6'G(—NR )O-, (q) ~OC(=NR%)-, (r) ~C(=NR®)NR’-, (s) -NR°C(=NR° )—, (®) —C( S)-,
(w) ~CESNR ™, (v) -NRC(=S)-, (W) ~C(0)S~, (x) -SC(0)~, () ~OC(=S)~, (2) -
C(=8)0-, (aa) -NR%(CNR*)NR -, (bb) -CR°R°C(0)-, (cc) ~C(O)NR*(CR°R®)~, (dd)
a 3—14 member saturated, unsaturated, or aromatic heterocycle containing one or
25 more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
(ee) a 3—14 member saturated, unsaturated, or aromatic carbocycle, and
(ff) (CR°R®)~

wherein (dd) or (ee) is optionally substituted with one or more R” groups;

30 B, E, and H are independently selected from the group consisting of:
(a) a single bond,

25



i) any of (b)-(d) imediately above optionally is substituted with one or
nore RS groups, and iii) any of (b)-(d) imedi ately above optionally is
substi t utwo 20i1tda7320C1_8 al kyl )-R5 groups; 25wherein p i ®COUB2010/05224 Oor a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof In
sone enbodi nents, the present invention relates to a conmpound according to
DEF formula I, 11, I, IV, V, VI, VII, or VIIl, wherein GHJ | is
se ected from WD 2011/ 047320PCT/ US2010/ 052924 GHJ, or a

pharmaceutical |y _acceptable salt, ester, tautomer, or prodrug thereof In
some enbodi mEAt &3~ FhachbeisshtratehHBsHEEIEd eF Aoretie hetgracys SOMANTEIEA g t o

D-E-F  Tor iR hererddt lectddVbron{ the i Jt ' lfur, | 1S
se ected from b2 Heterddtomd %T—Cf-%d or a ep rao}l%{):nesllfﬁilrnggﬁym %@SJS? g%h g%g{f fu,r’
est er, tautorfeya 3o pemtersgturited, ambatbilateds oneomabodirbeyick, t he present

| nventi ngherrglln%)eosir (Efisaopggrwlg%ﬂ Stlafl?t(e:&) gv?t no%eto?rnore R’ groups;
5 (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®-, -
(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
10 R’ groups, and
iii) any of (d)—(f) immediately above optionally is substituted with —(C; g
alkyl)-R’ groups;
and (g) «(CR°R®)—

15 C,F, and J are independently selected from the group consisting of:

(a) hydrogen, (c) F, (d) CL, (e) Br, (f) I, (g) —CF;, (h) —-CN, (i) N3 (j) -NO,, (k) —
NR®(CRR®)R?, (1) ~OR?, (m) -S(0),(CR°R®)R?, (n) ~C(O}(CR°R*)R?, (0) -
OC(O)CRRO)R?, (p) -SC(O)(CRRO)R?, (q) ~C(0)O(CR°RO)R, (r) -
NR°C(O)(CRROR?, (s) -C(O)NR®(CR°R®)R?, (t) -C(=NR®)(CR°R®)R®, (u) —

20 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,_

25 ¢ 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) —

30 (CR°RO)N[(CRROR®*I[(CRRO)R™, (tt) -(CRROWNR(C=0)(CR°R®)R?, (uu) —
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formula I, I, 111, IV, V, VI, VIl, or VIll, wherein -GHJ is sel ected
from *ONHJ -(!'HJ 5 orHJ HJ 50N CNN HJ 5HJ , or a pharmaceutically
accept ablwo=al o478t er, taut omer, or prodrug thereof PCT/USRO19.0R24

enbodi nents, the present invention relates to a conpound having the
formula: WD 2011/ 047320PCT/ US2010/ 052924 CG B- AU\ N E -F D

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, (¢) 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,

10 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;

15 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
aromatic heterocycle containing one or more heteroatoms selected from the group consisting

20  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, (¢) Cl, (d) Br, (¢) L, (f) —CF;, (g) -CN, (h) N3 (i) -
25 NO,, (j) -NRR’, (k) ~OR®, (1) -NR*(CNR®)NRR®, (m) —C; ¢ 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) -NR°R®, (t) ~OR?, (u) (CR°R®NR°R?, (v) -CR°R*R?, (w) —SR?, (x) —3—
30 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
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y4 wherein CBA, DE F, GHJ, K U V, W X, Y, and Z are as defined in
formula (1) imedi ately above, or a pharmaceutically acceptable salt,

ester, tawOanare4720 prodrug thereof. In some enbodi nent CTIUSROPNEDRNT

i nvention relates to a conmpound or a 5pharnaceutically acceptable salt,
ester, tautoner, or pro-drug thereof, whereinrepresents a fused six nenber
saturated, unsaturated or aromatic carbocyclic or heterocyclic ring system
In some enbodi nents, the present invention relates to a conpound havi ng t he
formula: DDE -F 10 C— B- AVU, Ny 1 erein DE F, G H
3, U,V megpbex satyTategh gnzstygaiedaer aa@mﬁ*re@rbww@r%répl% i )tCWPeBn (Qﬁ)

and e d ) ifg 6gar bon aton1 or
CH, vvhere(légl"w @,E?nﬁgﬁé %}gk merﬁflii@(b? ?%&sggl? ?Isﬁg)@c €d to a car bon,
or a 15phearacdon) itlwatgh/(qaecdt)alnoeglsgl) tare (qﬁioﬁal,ly $®uumt®rwltloonqomrcrdmnegl

t her eof . In sone enbodi nents, the present invention relates to a
conpound having the fornula: G B- AQa NWUW2 Qa Ua W(Z-HJ wherein

CBA, sGH L — —
2011047530508 USBOT0) baSos whar a1 @ g CFF (D@ N1

i ndependet, |(j) >R BEt (Y- (T)R&rﬂ)&NRG((ENBé)ﬂNl%?RBr(‘m)&(EQraﬂiqm, (a)e@] alikeiGH, (opr- a
pharmaceutical ly acceptable salt, ester, tautoner, or prodrug t her eof
In some (élnzb%ilﬂj’%rﬁ?)s (Giheallgl b€t merbartshiorateds uasaurated. o asomplouhdicraxdlag t he

forml a: contcc’;mlng 01'1A‘eNor more heteroatoms selected from the group consisting of nitrogen, oxygen,

and sulfur), (q) «(C_g alkyl)—(3—14 member saturated, unsaturated, or aromatic carbocycle),
10 (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) —
15  (CR°R®)C(O)NR°R’, (ee) -(CR°R®),0OR’, 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®, (I) -NR®(CNR®)NRR®, (m) ~C(O)(CR°R®)NRR®, (n) —C; ¢

20  alkyl, (0) —C,_g alkenyl, (p) —C; s 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

25  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';
30
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1w E-FDG-HJ wherein CBA, DE F, GHJ, U, V, W X Y, and Z are
as defined in fornmula (I1), or a pharmaceutically acceptable salt, ester,

t aut omer ,woropwadi2og t hereof I n sone enbodi nents, the pPesarstoioy®nti on
relates to a conmpound or a pharnmaceutically acceptable salt, ester,
tautomer, or pro-drug thereof, whereinrepresents 10a fused six nenbered
saturated, unsaturated or aromatic carbocyclic or heterocyclic ring system
In some enbodi nents, the present invention relates to a conpound having the
formul a: -F G _B- 111 w ?( 15 wherein CBA

O SR s lecierom é%)@yggoga@f@%@dc; alar @l S CF ol a5 Nofibre ny’

and d 3 e kit ro r tom or
Sy vinerdon DEREERI LT R E RO RS B e RO R BV R AL 5 G car bon,
R S i e R R e GG %%%Eaﬂﬁ%%ﬁabf‘ﬁge%e
20 for mﬂr@matld/@t@mw@ebma@lﬁg‘mwwmb@d 5@ mG-selBeted@loa the group consisting % 2
as,.defined in

Formil & O?f nﬂtfog%%ygflﬁ a&%@ Pgnérléams%éﬁ S\éﬁ%ﬁs%@ﬁaﬁwte ePEEPRRIS r om a
ni t rogerbaaddamlea( alwlkﬁt(@m(cgﬁR%)mtﬁa(@B@@RPK%INMR&(@?DC@M @AltsRest er,

t aut oner, t ere 51 n sone enbodi nents, the present |1 nvention
r el at es (g()) (é( (ygdS(Qanéz)t—f{@l 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) —

NRPC(O)NRR®, (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;
15 pis0,1,0r2,and
tis 0, 1, 2, or 3,
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

20  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

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

chemical moiety comprising at least two hydrogen bond acceptor moieties and at least one
hydrogen bond donor moiety.

25 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 moicties and hydrogen bond donor moieties are in the orientation of

Hydrogen Bond Acceptor — Hydrogen Bond Acceptor — Hydrogen Bond Donor.
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formula: GB-AY D-E-F GHJ wherein CBA, GH J, V, W X, and Y are as

defined in fornmula (1), wherein T1 is CH or NH with the proviso that
when T1 iwONBi1/04D32BE- F i s absent; or a pharnmaceutical |y POaasSepovabioes salt,
ester, tautoner, or prodrug thereof In sone enbodi nents, the present
I nvention relates to a conpound having the formula: C-B -A wherein

CBA, DE forrmula (11), 15or a pharmaceutically acceptable salt, ester,
taut omer, or prodrug thereof In sone enbodi nents, the present invention
relates to a conmpound having the formula (1) o wher ei nrepresents a

|1
fused 6 Metserbaydhatee '&%F%&é%‘larlen ot dost aﬁ)ﬁde%ﬂéll(th%t)th? hyylregean kapd dgporzor
phar maceytlgal Ihéﬁeﬁ&iﬁph@@s&rﬁﬁh{frecﬂﬁ%ﬁﬁectédl%%&H&ra’s t¥re PLLOH &geﬁiﬁfé%ﬂin Ol'n
tep tron relates t

sone enbodi nments, resent” |1 nve 0 a conpound havi ng the
f or mul a:atop 2@ dlpOK ABROPTTHUSXN LD 0HRO8h bondwlvaepeemacCBior kicties. G H J, U,

V, W X Y, nd Z ar s defined in fornmula (| or formula (11), or a
Vhar raoeut | Ry Snbad RnE. Ui rescRugr i debich 4T PO gy 1 her cor
In sgme &ﬁﬁﬁ&ﬂeﬂﬁ&ﬁl%z,a&%ék@ab%élz %gegteéi, fﬁ%j?d?ﬁé&o& \;fr@@vﬁiﬁe%@f,%v&mwdmhng the

formula: 5 wherein CE _F , and Z are"as defined
i n f or mioad @ryeptasmaictphyarqradbinti 4 aif cychashepndthehwhivgen bogt donortaciconer , or

[0 a conbina hatt Ryere vaRRr OB W Cor Wi oo o oS
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
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C-B-AD-E-FC-B-N ON>GH -J (VI1),orONN><. .G HJ (V1) 10 wherein CBA, DE
F, and -G HJ are as defined in formula (1), or a pharnmaceutically
accept ablwo=al o478t er, taut omer, or prodrug thereof PCT/USRO19.0R24
enbodi nents, the present invention relates to a conpound having the

formula: C-B-A -E-FOGHJ (V), wherein CBA, DE F, and -G HJ are
as defined in fornmula (1), or a pharmaceutically 15acceptable salt, ester,
taut omer, or prodrug thereof WD 2011/047320PCT/ US2010/ 052924 In some

enbodi rrents the present invention.relates to a conmpound having the

formul a; oedecmtorrmwa iwithingbouty3 Agfef lsast ape gthst Eygpéersbw 8@0%%5 and F

i s hydrqgggy, wherein GB-A- and -G HJ are as defined in formula (I), or

a phar maceutyl cally acceptable salt, ester, tautomer, or prodrug 5thereof

I n sone errbodnmambsmbbtimqnmslerpredenmmﬂtmm rel«ateattces compaurglanpound havi ng t he

C B A RS A i, ok P e R g RaE €SP Py
oo Ao e ARG OB e R, A
structure is a 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 said hydrogen
bond acceptor moieties are independently selected from the group consisting of a carbonyl

10 group, a thiocarbonyl group, an imine group, an alkyl substituted imine group, a sulfoxide
group, a sulfone group, an oxime group, an alkyl substituted oxime group, a hydrazone
group, a monoalkyl or dialkyl substituted hydrazone group, an oxygen ether (—O-) group, a
sulfide, also known as a thioether group (—S—), a hydroxy group, an alkoxy group, an amino
group, a monoalkyl or dialkyl substituted amino group, and a nitro group.

15 In some embodiments, the present invention relates to a compound of a
pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein said hydrogen
bond donor moiety is selected from the group consisting of a hydroxy group, a thiol group, an

amino group, and a monosubstituted amino group.

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

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

comprises the structural moiety

[VAVAV A VIRV AV AV AV V)

/‘\Xx/'¢\z%

25 WisO, NRI, NORI, or S, alternatively W= is selected from the combination of HO— and H-
both attached to the same carbon atom or the combination of (C;_g alkyl)O— and H- both

w

attached to the same carbon atom;
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CB-A0 -N . . LT ON GHJ (Ic), wherein CB-A-
and -G HJ are as defined |n forrrula (1), or a pharmaceutically acceptable

salt, estwp,20tizgrer, or prodrug thereof POTAISRE 004 ment s,
t he present invention relates to a conpound havi ng the 15formul a:
CB-AOCG-B-AN....". ... ... ,,,ONO . ,"[". ... R N ri wherein A

is selected from WD 2011/047320PCT/ US2010/ 052924 (a) a 3-14 nenber
saturated, unsaturated, or aromatic heterocycle containing one or nore
het er oat ons sel ected from the group consi sting. of nitrogen, oxygen, and

sul fur, “snd=Y BIPresents paingsend o ardouhlicdond snebthat Wi —or—ris Aangle
car bOCdeo‘ﬁ ﬁﬁ&%eléﬂcte%l' Rgh®, Wand"@@u)e'aﬁh {a) COR’ (ahd V&H% ?Pt ' O'ﬂs a}/ O&blf g

substi tute one or nore Rb Bis s€lecte _

al kyl) - lx@b)Xq(NQmB\émhemyﬁyunmﬁp) (C2_8 al kynyl)-, (d) a single bond,
wherein 4 carbon atons ny qf a)-(c) i mredi atel y above
opt i onal4 SF]seCtregﬁ‘%oérb@& giwoéls%?%?@bg@ﬁe@{g&oﬁnr om the group consisting
of - Os, ﬂl@keﬂeeted NE8rH and CC5Qlkyl, - CL=NR6) -, -S(0) pNR6-, and - NR6S(0) pNR6-,
ii) any of (a)-(c) i medi at el above optlonally is substituted with one or
nor e RSIQHSQ@sdﬁéﬁdnrHandC1sakyl iii) any of (a)-(c) imrediately above

optional]y. i u I W t (C1_8 15al kyl)-R5 groups, and Cis selected
rom(a n c ydrogen, or a pharmaceutically
from ( )Iil\‘ns—éae‘is‘ Nﬁh&a %ﬁmﬁ%& d (c) hyd h i cal |

acceptahtesgabafdﬁ@ﬁﬂﬂana@yg@mg[ or prodrug thereof I n sonme
enbodi nents, the present invention relates to a conpound having the
for mul a:n €0B!AINOC -B -A NO .. ..... P " 0 N N H 20wherein A

|s sl ected fif,omAZERBERentSHE p‘%?ééhé’lhvexﬁ%%'r&%@&é’ b cofipGlRY !
cycl oheptyl,

pharrnaceutlcally acceptable salt, ester, tautomer, or pro-drug thereof, wherein W is O, NR',
NOR! , or S; wherein R!is selected from H and C; ¢ alkyl.

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

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

15  comprises the structural moiety

NN

wherein Z is selected from the group consisting of O, NR*, or S(O),;
R*is selected from H and C; ¢ alkyl,
and

20 nis0,1,and?2.

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

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

comprises the structural moiety

25  wherein R* is selected from H and Cy_¢ alkyl.
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phenyl, pyridinyl, cyclohexenyl, cyclohexadi enyl, dihydropyridyl, furanyl,
t et rahydrof uranyl, tetrahydropyridyl, azetidinyl, pyrrolidinyl, piperidinyl
and pi perwoenylo473sher ei n any of A i medi ately above opt iPOmAISR§10i052924
substituted with one or nore R5 groups; alternatively, Ais a single bond,
25B is selected from(a) -(C1_8 alkyl)-, wherein i) 0-4 carbon atonms in (a)
i mredi ately above optionally is replaced by a noiety selected fromthe
group consisting of-O, -S(0)p-, -NR6-, -(Q0)-, -§( 0)pNR6- and

-NR6S(0) pNR6-, WO 2011/ 047320PCT/ USZOlO/ 052924 i ) i medi at el y above
opt i onal | y i Snsams cmbadisients the RsasIbVeRsios rﬁategﬁ%aﬁ%mp%ml orgi i ) (a)

i nredi at %%] t ¥4 gr oups;
and 5al tera %%?él%ﬁﬁ%ﬂggg&l S éé %]ilﬂnésftélugd%llédélg o &fbgwg e ef(lzl'% %éf_ﬁl%h%i%’% *ﬁl?, (b)

- NHC( =NH) NH2 Iarsdmé @)nbhymangseme [oeseat iphartivagelatds tah kympaweiptrabl e sal t,

ester, tautoner, or prodrug thereof 10 wherein CGB-A- is K@Lect ed from
the gro {44199 bhéfgiaﬁtogﬁ&t 2y h'e'PeNH%b WO
2011/ 04 20 %%‘ng g 8?6)5612924 au%erll?macelj}lg< y accepta |l e salt, ester,

t aut dnerconprrisgy Dctognd d)IaS(myfosme mmeﬂymraoimveﬂn@dﬂemfeﬁt s, the present

invention relates to a co Lilnd having the forml a
In some embodimen ¢ present invention relates to a cornpound ora

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

R

comprises the structural moiety

X Am /t/ﬁ

10 wherein U is selected from the group consisting of CR’R® , 0, NR4, or S(0),, C=0, C=NOR? ,

2

alternatively, two R’s are taken together to form a carbonyl,

V is independently selected from —CR*- or -N—;

wherein \@ represents a fused 5 to 7 member saturated, unsaturated, or aromatic carbocyclic
or heterocyclic ring system;

15 WisO, NRI, NORI, or S, alternatively W= is selected from the combination of HO- and H-
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

20  bond, X is N and Y is a carbon atom,

Z is selected from the group consisting of O, NR*, or S(O),,
R!is selected from H and C; ¢ alkyl,
R? s selected from H and C; ¢ alkyl,
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wherein Gis selected fromb5(a) a single bond, (b) -(CL_8 alkyl)-, (c)
-(C2_8 al kenyl)-, (d) -(C2_8 alkynyl)-, wherein i) 0-4 carbon atons in any
of (b)-(dvoizormediazvel y above optionally is replaced by &Cwuaiseap/osm®kect ed

fromthe group consisting of-O, -S(0)p-,-NR6-, - (C=0)-, -C(=NR6)-,
-S(0) pNR6-, - NR6S(0)p-, and -NR6S(0)pNR6-, 10ii)any of (b)-(d) immediately
above optionally is substituted with one or nore R5 groups, and iii)any of

(b)-(d) inmediately above optionally is substituted with -(C1_8 al kyl)-R5
groups; (e% a menber saturated, unsaturated, or aromatic
heterocﬂ%ﬂésﬂﬁﬁﬁ ﬁﬁmﬂéabbgkéﬁ ¥Enore het er oat oms sel ected from t he group

ConS'StﬁgQ,QécBE&EB ggangéyg%nﬁﬁand sul fur, and (f) a 3-14 nenber

sat ur at unsat ur at arondtic carbocycle wherein (e) or (f) is
opt|onanrﬁusmbskﬁﬁhmeﬂamﬁﬁn@Mkﬂbr nore R5 groups; or a pharmaceutically
accept abl e ? ester, tautoner, or prodrug thereof 20l n sone enbodi nents,
t he pre§b ﬁ§ébt|on relates to a conpound having the fornula: ONAN

LUUxo--t L Insofde Mnbb@ﬁle@f@he%egeﬁt v&ation r8al8 %4 e@oﬁlf)ama(fa)m@ t§é ngl e bond,
(b) (C18alkl) (c) -(C2_8 alkenyl)-, (d) -(C2-8 alkynyl)-, wherein WD
2011/ 047BOWVET/ US2010/ 052924 i) 0-4 carbon atons in any of (b) (d)
|nned|at@LyBabpve ti aIIy |s re%laced}b%_aAnnlety aelected fromthe

group conS|st|ngVof R6-5 - (C=0) pNR6- -
NR6S(0) p-, and - R6 )p RE< ||) any of (b)-( _, above
optionally is d W t ¥ ofle “qr), 5nore REZQr ﬁbs zan i19) any1f
(b)-(d) ipmedi teI ab ve Qptio aIIy i's substituted Wt ( 1 kyl)-R5
gr oups; ererﬁ Yy"SNG’B B é P or a phag %ed¥$ﬁ%ﬂtzil¥ gjsalt
ester, tautoner, ¢rod ug thereof 10l n sone enbpd the present
i nventi on rel af#s kﬁ”az Qupdd@ﬂykﬂg t he P<N,,, 6—H—J(1V),
wherein U is selected from the group consisting of CR’R?, O, NR4, or S(0),, C=0, C=NOR’,

alternatively, two R’s are taken together to form a carbonyl,

V is independently selected from —CR*- or -N—;

10 wherein \@ represents a fused 5 to 7 member saturated, unsaturated, or aromatic carbocyclic
or heterocyclic ring system;

Wis O, NRI, NORI, or S, alternatively W= is selected from the combination of HO— and H-
both attached to the same carbon atom or the combination of (C;_g alkyl)O— and H- both
attached to the same carbon atom;

15 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,

Z is selected from the group consisting of O, NR*, or S(O),,
R!is selected from H and C; ¢ alkyl,
20 R%is selected from H and C; ¢ 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, or2,

25  alternatively, -G-H-J is selected from
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ey e e .», ONN fornmul aH or a pharmaceutically acceptable
salt, ester, tautoner, or prodrug thereof 15In sone enbodi nents, the
present iwoentiam2oel ates to a conpound having the HPE TAIS20MD 052924

2011/ 047320PCT/ US2010/ 052924 HJ -HJ NH, N\I-I1- J, ( \NH( \NHJ\ NHJ
\/ \// HJIJHJ CNNHJ , or HJ , or a pharmaceutically acceptable salt,
ester, tautoner, or prodrug thereof In sone enbodi nents, the present

i nvention relates to a conmpound having the WD 2011/047320PCT/ US2010/ 052924

H—J
/
—G
\
H—J

wherein each H and J are independently selected,

7

N\

Ry
=/

2

J

alternatively, -G—H-J is selected from:

p—

2

5  wherein R, is selected from CH,, NH, N(C,_g alkyl), S, or O; Ry and R, are C or CH each
independently substituted with one or more F, CHs, CF3, OH, and OCHjs; or Ry, Ry, and R,
are each independently selected from CH, or CR*R” wherein R* and R” are taken together to
form a C;_s carbocycle;

Jis selected from NH,, NH(C, s alkyl), N(C;_g alkyl),, NHC(=0)CH3, NHC(=O)NH,
10  NHC(=NH)NH,, NHC(=NH)H;
whereinn is 0, 1, or 2;

alternatively, -G—H-J is selected from

e

Rx
)
R
Z\J
wherein Ry is selected from CH,, NH, N(C, g alkyl), S, or O; R, is C or CH, substituted with
15  one or more CHsor R, is CR*R® wherein R? and R® are taken together to form a Cys
carbocycle,
whereinm is 1, 2, or 3;
Jis selected from NH,, NH(C, g alkyl), N(C,_g alkyl),, NHC(=0)CH3, NHC(=O)NH,,
NHC(=NH)NH,, NHC(=NH)H;
20
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:
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or -GHJis selected from Ry R )n J, wherein R is selected from CH2,
NH, N(C1 8 alkyl), S, or O; Ry and R, are C or CH each independently
substi t utwo 20ittda70e or nore F, CH3, CF3, OH, and OCH3; pom/uR2010By292eend R, 5
are each independently selected fromCH2 or CRaRb wherein Ra and RD are
taken together to forma Cl1_5 carbocycle; WD 2011/047320PCT/ US2010/ 052924
J is selected fromNH2, NH(C 1 8 alkyl), N(C 1 8 al kyl)2, NHC(=0) CH3,

NHC( =0) NH2, NHC(=NH) NH2, NHC(=NH)H, wherein n is 0,1, or 2; alternatively,
-GHJ is selected from

) m5R, \ whdpbt pinge bpad.db) détedlinlom @A Comptkenyler (@ dfryriyng)-or 0; R,
is a Cor CHysibgtituted with one or nore CH3 or R is CRaRb wherein Ra
and RD are taken together to forma Cl1_5 carbocycle, wherein mis 1,2, or
3; 10 J is sel ect ai0f4 cnbdd-2omdH( Dylof&b pd Kyimmediit&y bb8veadkipblPy ishkjéeed) CH3,
NHC( =0) NH2, NHC( = NH2, NHC( = H, or a pharmaceut.i cal l cceptable salt,
ester, tautoner, E)rlgpapWB’(T%ﬁ’ ?CFF'é\lrl-%%Pthegmu P‘?Psésgﬁﬁog_ odi Sﬂ_s,_ﬁ#h_e_present
i nvention rel ates _C J(Oh NGy INRCRS is selected from
(2) By ogen, (B) Ec) Eg?pw(igf%?w(g?" ?,%ﬁ%%?ﬂ?g) -ON, (h) - 15 N3
(1) -No2, (j) - NHz)akpf (ORE) immpdialhGibenelptipnallgrinyubstiutal witlkghs or(myre- G _8
al kenyl, (o) -Ci1-8, al kyny (p) -(C1_8 alkyl)-(3-14 menber saturated,
unsaturated, or ar r%?‘%'/pé’?‘i@terocycl e containing one or nore heteroatons

sel ected from t he igy Qup of @)Sidy irnfgdiatelnaove @phen MY Qibsticufedl widh fuT,)s ( Q)
-(C1_8 alkyl)-(3-14 nenher saturated, unsaturated, or aromatic carbocycle),
(r) -hal oal kyl, (<YkylsR62rqupy; - 3- 14 menmber saturated, unsaturated, or 20
aronmti c het CHCl _(N)fgrt_a' i | n I re-he at pirs acted fromthe
gr ogg consi ste(f[:jr)l;do’f(?)ni trog ,@@ﬁg’gﬁ? g@r s%ﬂ%@@nﬁﬁ%ﬁ%gﬁ menber

sat ur at ed, urG@QICat gl-CEO)NRon@h) -NRZMacHs HER @l evRfat joy eCyNR YO, (B
groups are taken t6g(3§t(r2§r t o fog)rp (aﬁcar_ ocC, [
er\ o

accept abl e sefF(t:,NRe 26O —9(—3@%&%%4?);—6?3%?%&%tjtilr—}%g:lcﬁl)%,ent S,

the present imnyentd relaf aspE@—-a).Coapo cont akpy _aémgr e, _R6 i
sel ecr:)t ezl frolr%ﬂ)(lg?yhsglg}{og’éﬁ% %)G{- %?L_’gma)ﬂog{pso’r&gl tsg nat ?@elé)ém ’g%pgr ou:og
are taken togKFSQ;@—,t(@a)f@iR?(@NBS)Mb%y@Ibé,—CR&B%(@&F,c(ed)Kﬂ](O)NH%I(CﬁRﬁ)&, (dshber

sat yrat ed, unsatyrated, or arpmatic heterocycl ont ai ni ng .one or nore
het droat ons Sl darRtmper SRUFREE GRoHiCtra S BT DRI BR9BEAT and
sul fur, and (Boreh3tctshtoBIREEct&PlothahEshoup 06 dinglotditrdden, 0ken, and sulfur

2011/ 047320PCT/ US2010/ 052924 aromati c car bocycl e; or a pharnmaceuti cal i y

accept abl e sdre),a dttencmbesetorated, uasatyrieds argrematieeibocycle, andn somre
enbodinents,(%gg(ﬁﬁgfﬁpt invention relates to a conpound according to
formula I, 11Y If ) oV, VI, VI, or VIIl, or a pharmaceutically

accept abllersial(@d) @gédns oftidnally QB titutdl with OndlsugotclreY @olips; wherein -D-E-F
represents hydrogen. In some enbodi ments, the present invention

rel @0es to a conmpound according to formula I, I, II1Il, IV, V, VI, VII, or

LT oo T BPEFTRESHLR G OB g SR o 1 P
(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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I n sone enbodi nents, the present invention relates to a conpound according
to 10formula I, 11, IIl, IV, V, VI, VII, or VIII, or a pharnmaceutically
accept ablwo=altto4728t er, taut omer, or pro-drug thereof, ROEMUS210X52924 - Y,
when it is present, is a double bond and X is N and Y is a carbon atom

I n sone enbodi nents, the present invention relates to a conpound according

to formula I, I, I1I, IV, V, VI, ViIl, or VIIl, or a pharmaceutically
acceptabl e salt, ester, 15tautomer, or pro-drug thereof, wherein Rd4a, when
it is present, is H I n. sone enbodi ments, the present .invention

relates to a conpdiray 86(Brd) mymediatelyrabayaoptionp|ly iy yupstitpigd wjth qpe orgpqre or

VIIl, or a pharma LGR! lyg acceptabl e salt, ester, tautomer, or pro-drug
t hereof, wherein Z, nNit is present, is NR4. In some
enbodi nent s, the pripsepbf{Hvéhimmoediatelyatbese bpticatp mpobstitugdoathdi(@g st o

20formul a 1, o 51\5/, V, VI, Vil, or VIIl, or a pharmaceutically
acceptabl e salt., UPAFR MWlner, or pro-drug thereof, wherein R4 is H.

In sgme enbodingRpf YCRERG Present invention relates to a conmpound according
to formula I, 11,7 111, I'V, V, VI, VII, or VIII, or a pharmaceutically
acceptable salt, ester, tautomer, or pro-drug thereof, that binds to a

ri boso 51 n.sone  enbodi ment s he present invention relates to a
Conpound:de 28y ARG eSepara epted b R ron AR oG 1 % 0L 1T Por
phar maceut i cak) Myd6&aP{cal 1) (c) BEIHAT () AW, QRRECNO() PROGHENO, f(RpE €of |
that binds to the ribosonme wherein the ribgsone is a bacterial ribosone.
In some enbodVREERER®)RIe(lpr@R & fm) Fﬁ@)@@&?ﬁ%@, a)e<(ONCR°BORGMd accor di ng
to any 30of the punds in armaceut i cal Ly acceptable salt,

est b Caut o RS (T TG R RS gL AP RIT Bdeo! ob2604 |
| i i i 3 i
PR el 1o Gt o e e S N N R e T o G LY

accept abl e szdf —Nl\ﬁ@qRéf(CRbﬁgﬂgg@? ;C@;Nﬁfr}é@;@r?g%bgﬁ}@@w, da

pharmaceutically accept abl ier. | enmbodi‘rent's, the present

i nvention relEERRRYGRRES KD i )f-NR IT(@FOITRIR IR D (BT (0)HRO(CR®BAYRT, 11g) -t he

risk of a di sease state in a 8human or ani rral6 gonépri si ng adm'6ni s6tgri8ng to a
human or ani MER°G(M)NBEERRERofaaanNEf $ED(CReRAPOUD) 6B () BB RIRD BT t he

invention or a pharpaceutic.cally acceptable salt, esteg,.tautonmer, or

pr odoug t her do9) IR Sette Bt Rebhs 00 MR B R A BaR DB (Fal Bk 6o 2

met hod of tr $430 ! -al o A1f L OR, A 8 is0@b 6, BONRLISi Ng
i ni steri ng Rdt D HofHR E St LN B Re KT S e BR TR B e Gund of
t he invention, h ti e € uipner, or
prodrug ther egoafll%}rl gfou’ ﬁﬂﬁzg%8@%08?%2%’??&)?%%2ﬁ%@%?@h%@ﬁ%%gnifel ates to
t he use of a meanpaubtiradd, uhetimednén Domatis hacrpbgildrearaihingaint yr aveept abl e

salt, ester, tautomer, or odrug thereof, in the manufacture of a

medi canent f JrelepEemp ﬁ?j%@ﬁf@%ﬁ@ gIoup §PRYYng:pt PO S ang At i (PP18 n
someermbodi Ment§ mdnifer REFREA uhANFRLLAR afEhdlaridydelTghNod Of treating,
preventing or reducing the risk of a m crobial mfgctl in a human or

ani mal conpr i(€RIR° (GRER BiR® ngr) - OV CCRSRAWREFCoO(CRIRDER* | Alns)ef f ect i ve anpunt
of a conmpound of the in tion r pharmaceuytically acceptabl e salt,
ester, taut orf@WR%rN[ﬁ)@Bééﬁ%n&B\%H@%&ﬁg]o@t) réplf\%)t]ﬁgg(c@fo)écﬂ%ggr{dubf t he

i nvention, or r et 4 © 8 | S B , or
prodrug 20 t hheafoeaéi)l{ﬁ G?f?ﬁ@ )@JK% %ﬁgé @? Mdécc%?e}rﬁ@)gt@%’ggﬁ ng
preventing, GCRERENGIONG(ERER)REKypf-NRIG(ONORIRIRY] @fpavi(GRRWREIGOIRE, he

m crobial infection is selected fromthe group consisting of: a skin
inf@8tion, aacdamaposiQpNB Rnifection, a Gam negative infection, nosoconi al
pneunoni i LT [ t-viral e j.a, hospital
Bcaui red g Bl F6AS PSS SRR e BB aY bE RorREHBRRLE: TOry ¢ Fact

i nfection such as CRTlI, acute pelvic infection, a conplicated skin and skin
structure infection, skin and soft tissue infection (SSTI) .including

unconpl ik dp sedledrd F’Fo%lr(g) bytrogan;, €3 die (9 file@) B8 | (BsFF<LanENeGipN:dtted skin
4 soft Li oot | | : ¢ . i cat

i o aBBmans Rrdb TR 0 PR R iy cerr T GEcket ERET ©) -

305ent | ) i Lt af. At . (i -

vasnl ar A e B Rlroycle

infection, a bone infection, a 37



WO 2011/ 047320PCT/ US2010/ 052924 joint infection, a nmethicillin-resistant

St aphyl ococcus aureus infection, a vanconycin-resi stant Enterococci

i nfecti onwoaoivmeol i d-resi stant organi sminfection, a Bagiuskus/osyehraci s
infection, a Francisella tularensis infection, a Yersinia pestis infection,
and tubercul osis. 5In sone enbodi nents, the present invention relates to a
nmet hod or use wherein the conpound of the invention, or a pharmaceutically
acceptabl e salt, ester, tautomer, or prodrug t hereof, is admnistered

otically, ophthalnlcally, nasally, parenterally, topically, or
intrave rr@agarlvng pRe %fdﬁ%feéﬁ%%ﬂt%ﬁﬁeée“%%mﬁrﬂé% SUD CORBTIR O nrt@garl@ygeh

nmet hod 0 tii S

intra- ab%o &?(@2f§%tﬁgﬁﬁyﬁyé4&8%3%“3§%§ﬁ?P%P&§§ﬁ%?ré?ﬁgma ﬁ?ﬁp%!egﬁng to
t he humdn) maloaﬂqyrtre(ls) R et et tlidvecrabasaturadd, ansourpedna acoatdiaigotyld or mul a

[, 11, 111 or VI harnaceutrcall acceptabl e salt,
bster’ 10U onr mpsdetrioores st of R Bolh Se g ol BRI A8¥r o ng
to fgrmyg shifud, hnd ) L3 M/meMbeNdamrMha,m@atuﬁéltédl or HonAtiPbALIRERUt i cal |y

acceptabl e salt, ester, tautomer, or prodrug i5t hereof, in the nanugacture

of a medivekareint(md droeghe@ ikt thranghGe) in gptlmrallwedbﬂtututgd with ong skmofe R";
conplicated intra-abdom nal infection, wherein the conplicated

i ntra-abdom nal infection is selected from polym crobial infections such as
abscess puie sélectEs &8I b Ehydoga] (b) -0, QSillyil 8f speradtiety twdi 1T @bl arEtifkagt er i um

| entum Peptostreptococcus s Bacteroides fragilis, Bacteroides

di st asoriPgsth@de faro? @Péhoczebv&) ubalogyt &d)oiddéd nt@ﬁgﬁaraérra@#a @saRrateghOf er oi des
uni f,@r m [ el

Ent dPocaranEq R ARREC U BRAL BRE P ot RERLACRRUEERRSH I Bt consiaine |
sone entdaitirhsSeoxyiebe, apd askéint andiee FIB+D1rl’néIﬁbﬁtsﬁﬁll‘ited ansatfaad, of arbmaad | ng,
preventing or reducing the risk of a conplicated skin and skin structure
|nfect|dﬁq¥ﬁyﬁehunan 25 or aninmal conprising adm nistering to the human or
ani mal %&&L«%@tﬂw&l ATDHRL Abndl R%%B%ﬂ%ﬁ VARCH bt @3 ormula 1, L1, 1T
Vv, V, VI, VII armaceutically acceptable salt, ester,

t aut oner, or prodrug thereof or to the use of a conpound according to

for mul &by Wserkd bl hsfvdmve'g;r@oﬁ'ﬁ by e G Bl e PR BB ERERetiiahilitet ur e of
a nedi caggnt; f?sTR6k'5 gﬁ '69? @Nﬁgy RS 3(%3 %%'11&@ (‘h?ec{ L Elker%fl @) -

conplrcateﬁ krn kin struct e i'n ctro

2011/ 047@@8@&3@9@&5&9@%@ 14 metib@Tseiufatéd) @nSedilcd Cat £6mstid Ret@idydki n
structure infection i s sel'ected fromdjabetic foot infections w thout
ost eorryérontarmngi oee ergngedistyeasense sdlectedirendhg govnicenyiyting of aﬁmsn,r iyecand
resistant, il ghst ot ?%Cébtarllgﬁf g?or CrHémB‘&%'af%?e{g&f‘%nsa%ﬁa?eﬁt @P%S&%{é ﬁecg,%ﬁ S

Escheric |a co neunoni ae fgte a

fragol i gp) -Paptatst, r(e)ptmﬁt?c@‘; @Réquﬁe(cwRﬁ)mmWr @W@RéRﬁéamMRfL gi-ca, or

Prevotella bivia In some enbodinents, the present invention relates

to a netlﬁdaelabertsa@a%tr%@nsaér@rﬁén% HYmatic ?@EF@&Y‘H@C%@HW@Q@@@F MOTE omuni ty
acquire I i i gat oy t he
. or" Rl e B B e B RS P31
11, 111, mévber\atuxdted, Vhd;a,turated\tbﬂ dromatic earmmha@u((ilkal )G (QRNRSRE Abh)e- sal t

L0t e bR N ORI, COSNRI 0 L84 5 TSR e

phanraceulh&ahldn) ﬁ%@@{ Hhed é@'tﬁrou@? b8 lare $1ShAIKE SubsBlutd el 88k dMesead i n
the manufacture of a nedicament for treating, preventing, or reducing the

risk of a connunrty acquired pneunDnra wherein the community acquired

neunoni g . s .d e t ococ iae e illi ceptibl e and
oot ovart i Sordre bmt L RBRRS B T B R BB el B sl e Mot Nthoph 1 s
i nfl uenzgg QD”@E@ﬂPQE)Déka baﬁﬁgﬂﬁﬁﬁfﬂﬂgRﬁuﬁﬂ Kﬁ%bﬁ%@%ﬁ? @Pge&e&hqp)_
catarrhali8,” or atypical bacterra |1 Ke Mycopl'asnma s some enbodi ment s,
the present alkm;e Nb) AT rselliat pg3-tid racmedriamraéd, uheaihrd, ofdremetd haigooycle

reducing the risk of a conplicated uripary tract infection in a human or
ani 8l 2@“@8%& pRg de%rheFﬁr%%t@W prcqtes Er?.@ the #HRHD 6PNsAting I NEFPLERfBYES e

amount  Qf,4 % ) @flg '(@914trﬂeﬁlg{ @a[ted uhkaturlajteld ot fom¥ic é/a{rbocy'cie()f
VI, or a p a |ca acceptabl e sa ester, tautoner, r
thereof, or to the use of a conpound aggording to formul a I, L,
V, VI, VIl, or VIIl, or a pharmaceutically acceptable salt, ester
tautoner, or prodrug thereof, in the manufacture of a nedi canent for

treating, preventing, or reducing the risk of a 25conplicated urinary tract
i nfection




wherein the conplicated urinary tract infection is selected from

pyel onephritis due to Escherichia coli, concurrent bacterem a, or

Kl ebsi el Isopnaummstnae. | n sone enbodi nents, the present PCESattioomn2eel at es
to a method of treating, preventing or reducing the risk of an acute pelvic
infection in a human or animal conprising 30 adm nistering to the human or
ani mal an effective anount of a conpound according to forrmula I, I, 111,
IV, V, VI, VII, or VIII, or a pharmaceutically acceptable salt, ester, WO
2011/ 047320PCT/ US2010/ 052924 tautonmer, or prodrug thereof, or to the use of
a conpouRd-3ad ¢ sreategstteratedy prpgirated, o arqnpatlc hevrocwle opptainjig OnGer NPIE| | or a
phar mac I her f in
g o i e L T R B
ri sk of raembamamrq:bed whsatirafed cor womBthenboayclche) aleldadk yisluy I—G(G))(CB&R?){R%

aynecol 091 SR nrerRIENFEHTE: &) S RepRERAL & VoM &lofe Beccner enia

coli g B@@RQchﬂf(NRﬁRéygtéab SONRO{ENINHNRORAF LIRS AY emﬁmm%rgc) ~S(0),R’, (ddl)]
Pept ostreptococcus spp., or Prevot Il a b| via. |n sone odi nent s, e
present (CRVBAIGONNRER afe3 {GRR m@Rgmﬂlddff) +EERR YR ROpr event i ng or reduci ng

th Kk it d tilat ted
ina human s 0 R R PO g BT T Re Rivan or ant mal an

effective anount of a conpound accord| ng to formula I, I, I, 1V, V, VI,
Vi1, or MIl, or a pharmaceutically acceptable salt ester, taut oner, or
pr odr ug R He selegted Gpmi(a) ltlmogﬁéle(tafF @)@n@g@ﬁdehbéﬁr@:@dgﬂ oCNeoftha™Na O - 1 1,

T T I e SN O i A T A

treatlngﬂ e Do Qr eu0| heizsky | L REQAM:

pneunoni a e@y P e%}gs@ i at eg&%ﬂ% ﬁ%nﬁa, \%%gﬁ)g?n h{gahlg%p@t a{(?gcqw red

pneunoni aaémetm ]ndtaboycla&ﬁmnmg edc pnewnoiniteroatemd ueletted Bonetht goopawsasisting

pneurmnl enicillin h& ée and resistant isol ates St aphyl ococcus
I

D 0aur eusd (HAB AR 280 s 14gepRe sausged ustuield) ¢ o bt o o
pneumomc%?ooc{j’a@t{gprﬁam}@e@uqcnéﬁ%foﬁc wekg@ﬁémmw (v)SlqoIk? eRiogRNas

mal t ophili a, Haer%) philus I an uenzae (1 ncl bet a- | act'amasé positive
i sollat ed) 6@)@@@ dMHS(@);ﬂhe(n)rﬁfﬁhH aleyDH(B— ls‘bmembmﬁ@mrmmlmﬁattm@dpmesent

i nvention reI treat nt.i or,reducing the risk

B T R A R g S it R

gram DOSdf&lhtV@geﬁl Syaenh,3an lsﬁllﬂn? Na@ i(@malk@[) @ml malenfiRARthstddgudiirfit$ toer i Ng
to the hunman or aninal an ef e%t%ve amount of a cgrrpound acc9r6d| ng to
y

f or mul a argmatic carpacycleyy (bk) ~OGR RUGR", ggc) vIC(TNRONRaRpHAd MR R ¢ €ae

t ¢ fa f
conpound S AR AT QICRIFGTDR', B R RR" IR0 Gt (PR EGNRR Fo¢ 0 .
phaneaceuthaeehl(y) taaggptiBhhe (Hahtougk tagis, oﬁtlauilqnﬁibstltofedpm&ddsntg)rtﬂm @f;, in

t he manufacture of a 30nmedi canent for treating, preventing, or reducing the
risk of a mcrobial infection associated with an aerobic and facultative

gram posg iy, / 5 wherein
t he aer ?l{m:l: %lég}e?acu ﬁy@feggé?\é@ 8@???3(2)3%)55& @Sanl% |s%q§é(rect eg)from
St aphy| acog¢hs NRIREUE) (ORS, m)uNRG(@NRﬁméRP | (hi)e@oqtowaﬁmmw {golcakes) ,
St rept ococcus pneunoni ae (pem cillin susceptible and resistant isolates),
Ent er oc adlods(og p01-« phkamd o) e Cin « slkgoelptd)bBel angmbessaturatet, irsatusdtes pr
a ac iae, .Streptococc r. 5Staphyl ococcus

St rept oc occus e

opi et PGS TR RRUTEBERE PERe P ae RS o o Gora e Soi

enbodi mesFtnstrogdeh Cox3/z88 QM siilfiie (1) L9041 @bdb&SsatuRated, TRENOEAS o r8@bIIOT,
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

30  of nitrogen, oxygen, and sulfur), (aa) —(C,_g alkyl)~(3—14 member saturated, unsaturated, or
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preventing or reducing the risk of a mcrobial infection associated with an
aerobic and facultative gram negative m croorganismin a human or ani nal
conpri si yoadnymarxbering to the hunman or ani mal an ef f eeCirsS2@onsayR4 of a

conmpound according to formula I, I, II1Il, IV, V, 10vIi, VIl, or VIII, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, or
to the use of a conmpound according to formula I, I, Ill, IV, V, VI, VII,
or VIIl, or a pharmaceutically acceptable salt, ester, tautoner, or prodrug

thereof, in the manufacture of medi canent for treati ng,Qﬁrgvéenti ng, or

a
r educi ngremRatic sasRocyelel (MhcTQYBIRAR KPR e £59) o (AN OdiRaRed I 1PN IR abidbi ¢ and
facul t aty € i i b i 6 er, el h rcpand

f acul tatTilI%?(gﬂggflﬂég{Z} i(\y} R;Rﬁtggr’ggéyi gﬁ%ici(éégl’gg{i ngt)f ?%%?( g&%r’i chia coli
(i ncluding ESBL and KPC produci ng isol ates), Haenophilus influenzae

(i ncluding Beta-|actanase pgsitive is , Kl ebsiella pneunoni a

(i el udi ng. ESEORG: RBEH BGE MegPuor Br e o f eRopat dF-IAr Stiah pat both

Ent esobag) g Fagi0 (3¢N9%re FBhARACHRIy slsemcae, Mrganella norganii,
Serratia marcescens, Pseudonobnas aerugi nosa, 20 Aci netobacter baumanni,
Mor axel Imais®al aorrZhand s, Proteus mirabilis, Citrobacter koseri, Haenophil us
parai n Lﬁn@ﬁ Kléabsi el la oxytoca (Including ESBL and KPC produci ng

i sol at es)? ’ gt g vul garis, Providencia rettgeri, or Providencia stuartii.
I'n some enbpihiribdusicalleocBptele Balt, ichiée MAutemRer, 6f plodfugtther@ofret hod of treati ng,
preventing or reducing the risk of a mcrobial infection associated with an
anaerobic 25 mcroorganismin a human or animal conprising admnistering to
t he ;human or L oml [T ' t.o formul a
B |1'|61 i, |1@?b’®,@ e@l%?dﬁ%”?s’ Téﬂre re ,Mg%ntg’fnﬁ 3%%@%3?’?8§ﬁﬁ$cg%@%&t§bl e salt,
ester, tfatrthwaerl], I0F 'Yy OdvL /I, lvenNadf whereit A i§ sedectigiefr@h a conpound accor di ng
to formula I, I, 1Il, |V, V, VI, VII, or VIIl, or a pharmaceutically
accept abl e sdf}a el mEmbersaiusHed. unsatuIgicde P AOMRES Eﬁ?{ocyﬂe EHUARIBAS X ur e of
a medi canent ' ' : i [

mi crobial i nf%@ieihgﬁtf%ag@{é‘&c?%?cé S The B 3%3%?%%? Q’Fﬁﬂg?%g?’g%xﬁgélm%d R

2011/ 047320P@NHUS2010/ 052924 wherei n t he anaerobic mcroorganismis
selected fro Bacteroides fragilis, Bacteroides distasonis, Bacteroides
ovatids . Bact Pt delt PRBPS whiafohSiRBa: SERomats SHRPASRN o) Grostridi um
clostridi of or@pa sikbledeh@r i um | entum Pept ostreptococcus species,

Por phyromobnas asaccharol ytica, Prevotella bivia, Bacteroides vulgates,

C ost ri dvhatei8 (pearf(b) ingenenallysubiigabdettronger swe R” groups;l n sone enbodi ment s,

the | nvanl sttt I ERo L8R o4 yRacRlis Rt IOIFE - ShdpilhS GEIPEHEY o

pr odr ug Yoherwrdreinl S adm ni stered otically, ophthalmcally, nasally, orally,
parenterally, topically, or intravenously. 10l n sonme enbodi nents, the

presént inventi on 1 &tdgaslon oms HeaRf (r-(Qymisdigtaly above aphapdling rarlacehe
invention, or ap [ ; sHer. ut oRk. _or
prodrug thereof ng%&]kg%#edy%ﬁggﬁ%@% g?&?shlgggfege’nts(l égltqlﬁori rel ates
to a nedical devi d€=)nat-di(rNRY)-a—S@IPNRAC 208 -NRES(O)EREH, on, or a
pharmaceutically acceptable salt, .ester, tautomer, or prodrug 15t hereof.
In sone enbodi nent'yany ﬁg?ﬁaﬂézz%meqhw@rﬁh%ﬁop%q ¥4S St IRd aY ERPNCRITE
containing a conp o@fs. i invention, wherein the device is a stent.
3. Synthesis of the mpounds of the Invention 20The invention provides
met Réds f or maki ngii) hey obmouhtsmediatcheabiony eptioratly 1SThibstitutddovtmeg(CSahenmes
| c-2c depict exenplarysoutes in general terns for synthesizing the
conpounds of the palllggﬁ_rlﬁt gf%’\%?r?ﬁgon. More specific chenical details are
provi dedC ighelddrd OH,, 2D SNTEOE-NIG)NH [ #1dGc Flydeydeasi nes WO
2011/ 047320PCT/ USZng T3 A toplydeg

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

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

30 formulal, II, III, IV, V, VI, VII, or VIII, wherein A is selected from
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Scheme 2c¢ - [6,6,6] isocytosines WD 2011/047320PCT/ US2010/ 052924

4. Characterization of Conpounds of the Invention Conmpounds desi gned,
sel ect ed woabaro4o320i m zed by net hods descri bed above, omc@/Uscados®d4 can be
characterized using a variety of assays known to those skilled in the art
to determ ne whether the conpounds have biol ogi cal activity. For exanple,
the nol ecul es can 5 be characterized by conventional assays, including but
not limted to those assays descri bed bel ow, to determ ne whether they have
a predicted activity, binding activity and/or binding specificity.

Furt her nor e, (A 3f=1 REBGEHBHIAEL  BSHIE & ahamEatjs Bgtetasy el sevfa &gl 9 si s
usi ng such a i i bl | t he
ol ool oo doanr e el S50 b FEGoRE ARETT FnkRebARASh, BRASAN
anti-bacteriand anti-fungal, anti-parasitic or anti-viral agents. Also, it
can be possible to assay how the conpounds interact with a ri bosone or

ri bosonal suﬂbh?ﬁ‘%ﬂﬁ Fr§$ a@gﬂ&ﬁ?' ﬂgngBH@%afaﬁ@c¥$%r exanpl e,

i nhi Bi tors) qt)pLiatRILBngyNt hesi s using techni ques known in the art. General
met hodol ogi es Tor Eeyfopning hi gh-t hr oughput scregning are described, for
exanpl e, whatcipés) arr{b) it 998ynaHyghbstiuted ghthiome ot 5®ee Begiongs; Mar cel Dekker; and

U S Patent No. 5 763 263.  High-throughput assa can u one or nore
di 11 er erft ALR9yeBulsiy e e TlarS: e TR EBEET Those deseri bed
bel ow. 10 5dmSehibagiendBis) dic@esshtich @fionAcMak it®h ¥Yopoltididtfidingssays can
be useful in screeninggneM/nDIecules for their binding activity.

f

r th y. One
appr oacHormelp ddddlls LY £ BBl plhoiddlly whensine és sobpted frorapzenanybeydeaylk o
eval pat i,.ndj i o] ' S ' - ect 20 to
o Tios SRR Lo B ERECINEE o Hpl BEHUES| RLlbBpRAFCLy M JpfiERA
met hodol dilgjdespyrias fueny hetiahydro Aciiybncthetydapyrit o aztidingt, ymatidiogh| ecul es in
real -tinme through the generation of a quantum nechani cal surface plasnon.
One devilteerqinl Apdpwen ?ﬂ?’i‘nsor RTM from Phar maci a Bi osensor, Piscataway,
N.J.) proyi used; i Gl QU i pt e
betmeen\g%g%ﬁgn Pf%ﬁ(progﬁgggbgéa@R%%g%%gggP%ﬁ%%ag?%ééggggﬁwiﬁig&%ﬁ%nd a
buf f er cwpativelgnA it haingledonthe regul ated by the user. A 100 nmthi ck

"hydr.ogel " c ed of rb ated dextran that provides a matrix for the
cpvgpenﬁéFﬂﬁg%gﬁﬁgﬁTﬁaﬁ%gFg%Eé$?ﬁg§X%F interest is attached to the gold

film Wen the fquﬁﬁﬂcaﬂ)(ﬁfﬁtommrﬁ(aa%ﬁle&\ﬂaieﬂ}r zﬁﬂﬂﬁe%bﬁ&;a@lly@ﬁe?%e@b?b!d_ of the
gold film plasnon resonance is enhanced. The res eflected light is

ulting r
spectral |y depl et gdoicty sgtoeted drogn s aroust Cqmpitstimabf*yoe\r@l(sbd, tINR -36(¢=dbnance.

By separating the r sed. pol r isc light into its conponent

wavel engt hs (by rre_g(z@"g\% a apnr%i_swg((gmd@t ermining the frequencies that are
depl et ed, the Bl Adhne) imMRd2AdI13/a86VSZARBGTNISIABA1RE2 A2k ods boailors Resroaps,
optical interface which accurately reports the behavior of the generated
sur fAce pl asnon r éd8nance. \Wen desi gned as above, the plasnon resonance
(and thus the depl.eti > i hd jM i n~th apescent
field (which corrég éﬁ@gﬁﬁﬁﬁﬁﬁygk?%§$ﬁgmﬁﬁ$%ﬁﬁ%@@m%?%?ﬁeqﬁ§a§%§§|?_ I f one
conponent of an i rdreumgcéndng pair is i mobilized to the 5hydrogel, and the
interactinﬁlgartn . is gr$%i&ed t hrough the buffer conpartnent, the

i nt er actdli§Ha¥tlned s ¢ HasleR8 Eonponent s can be measured in real tinme based
on the acquakkaliiRii o NFRS o)l NHO\YAIESEANE) hidRbdlnand [ts cor responding
effects of the plasnon resonance as neasured by the depl etion spectrum

Thi £5sygiremhpenarictuiscallxpiccpéabde sénesdtern tagtangsal ortprodrugdasenfenent of t he

nmol ecul ar interactions wthoyt the need to | abel either 10 conponent.

(2 °Fiuor escdicampsiipibiofe nerval S uledacBbre Foamrbmteiing g

measur engfthulh @MU, Vhat, vagrNVaadGliy shiectéPRbined to protein-protein,
protein-ligand, or RNA-Ili and interactions in order to derive | C50s and Kds
of the assocﬂﬁl@8ﬁgkéﬁéﬂﬂgh—@%§Mﬁ@ﬁ¥tﬁb-ﬂﬁkeﬂbﬂygnGQ%{¢ﬂ$ﬂk@©ﬁhtque one of
t he nnleculegwﬁﬁd%nterest is conjugated with a 15fl uorophore. This is
generally the smaller nolecule in the system (in this case, the conmpound of
interest). The sanple m xture, containing both the |igand-probe conjugate
and the ribosone, ribosomal subunit or fragnent thereof, is excited with
vertically polarized light. Light is absorbed by the probe fluorophores,
and re-emtted a short tine later. The degree of polarization of the
emtted light is nmeasured. Polarizatiopjof the emtted |light is dependent
20 on several factors, but nost inportantly on viscosity of the solution
and on the apparent nol ecul ar wei ght of the fluorophore. Wth proper
controls, changes in the degree of polarization of the emtted |ight
depends only on changes in the apparent nol ecul ar weight of the

fl uorophore, which in-turn depends on whet her the probe-ligand conjugate is

v o e o o



ri bosonme or ribosomal subunit. WD 2011/047320PCT/ US2010/ 052924
Furthernore, nore specific protein synthesis inhibition assays can be

per f or mredwbyoradarizost eri ng the conmpound to a whol e or gaRC3MMS2010952924 or gan,
organelle, cell, a cellular or subcellular extract, or a purified ribosone
preparation and observing its pharmacol ogi cal and inhibitory properties by
determ ning, for exanple, its inhibition constant (1C50) for inhibiting
S5protein synthesis. Incorporation of 3H | eucine or 35S nethionine, or
simlar experinents can be performed to investigate protein synthesis

activity. A changé) Pf ¢HROHIMAIN Y qfr{é)—:(%)t@rmdw&lwgpw eriopplasiseeplacadne
cell in the prese : I Lhdicat es at_\re nol ecul e
is a nodul ator of ro@élle??’gs%éﬁfeﬁii(?{g?ﬁeér%ﬁ?%%{ssgh?%rtﬁe’ fSa(ng (’)rﬁﬁ’e anount
of protein synt hedCsO)ndi@alN&S)+ h&O) KR -neNROH(@),+.snd -NRIBE X NR 6f protein
synthesis. 10(4) Antim crohial assays.and ot her .evg| uations Furthernore,
The. comounds. cn e adSkgRi 6D TRRER BTG PSR PYR G SRR EEBIGET
propgrties on a cellul ahoke@@houpsOingexanpl e, where the target organismis a
m croorgani sm the activity of conpounds of interest can be assayed by
growi ng the m crodtiyaniayef o) —(dimmsdiatdly abregioptienallyss sdwtitua¢divit —6F1 s

| acki ng t he conpound. CEOﬁﬁﬁginhibition can be indicative that the nol ecule
can be acting as a prof%#y §§WP%Esis i nhibitor. More specifically, the
activity of tBpa sompaemdsr safuritbd, @meatraddabngbmiae hatioalclpabhiggaisonean be
denonstrated by the ability of the conpound to inhibit growth of defined
strai ns of huhels heterenderanscleqtst fromithe gropp sausisting hnerogen. Braeeeendpulbir aj ns
can e assemh| qd to include a variety of target pathogenic species, sone
contai ning resistance nechani sns that have been characterized. Use of such
a panel of or(@ani-sldEn@ebdrishisrdtéts udQdehednomabieatic efibsdycldct ur e-activity
relationships not gnly in regards to potency and spectrum but also with a
vieM/to‘@%ﬁ@&ﬂ%ﬁﬁ<8é§PE@%ﬁ/%Sﬁ%ﬁﬂﬂﬁ*gﬁg9“%Pﬁ@ﬁﬁ%$fﬁﬁPﬁ$tory concentrations
(M GCs) e 1.6 ogdi ' t igally in a final

vol une oF & ogh%%lrlﬂgfa?lf/ ?fé %%p&?é%@glgtagﬁgﬂ #g{%%é{r%ﬁ?%“%ﬁ%ﬁ%ﬁed by The Ol i ni cal
and Labor at orly sSarddodisndntrs thictpuresen{ i@ Sitionfrolates td y compouaitdcomaing@omi t t ee

f 5C ini t d . S CLSI: Methods f
diolr L}Sl 0 Olg]lfln‘f? Iiﬁﬁgﬁg Qg%gg}ég?qrg{lﬁ?p&efeéég)ﬁ%r egact eriat ha? Sr 0\(/)vr
aer obi cal l'y; (@lep§iﬁg’1@%oﬁ&,5(]?}iﬁ(rcq§faﬂlﬁﬂjl) RILKCLNalk B E(d) B, Ndai))-2000. The

assays can be also be perforned in mcrotiter trays according to
convent i onal whsréindol ogi es as published by the CLSI. See CLSI. Methods for

Dilution Anti m crabj usceptibility. I s for,.Bacteria That, G ow

Rt obi onl 1y Aoor gt B bECARS Pl RO Rl a5 By opl BT Hbrases
[1'SBN 1-56238- 587-t8]a GbiSly scBdeMibsrh (Makbey clReating 5010e, 1409, \Wi/he—

Pennsyl vani a e %006%. %6%51/604171%20PCT/4L%%F10/ 052924

The 2Bnt i mi crobi al &T®) ot K& NGy brg—PIQOPRRt > e Rob( Qe @EmPEUREYNRIT-f ur t her be

evaluated in variqus i i 0} i ,

peritonitis infec?pousqw%ggﬁ?,Egﬁlhkgﬁggggét fpggﬁgbﬁgggﬁgagﬁf?gﬁoég erred
to as the thigh nodel ) ,mer R gnmpsearnpineunoni a nodel . There are septicenia or
organ infection nmodels kno to those skilled in 5the art. These efficacy
model s can be usedUds ﬁgwp?@@—gﬂém€v§1 Y plpveppgerd 1%ﬁ&”€3ﬁ“§ ithsld-as a
gui de of potenti al effhﬁgﬁng%“ﬁMgans. Endpoi nts can vary fromreduction in
bacterial burden to lethality. For’ the latter endpoint, results are often
exprésserhasing iPD5D ovdl ue, or the dose of drug that protects 50% of the
animals fromnortal.ity. To further assess a co und' s drug-Iike

o oper ¢ (54 PR P i B Py o R T SLR T TPa%0 ensymes and
phase Il net a@QbingichloMTNeE tikGirbséht MvEeRIdnatmes aea 0BApsIRIicEOiINRIto UST NG

reconmbi nant human enzynme systens or nore conplﬁé_gx§tens | i ke human |iver
m crosones. Further, conpounds can be assgsSsedkas substrates of these

nmet abol i c enzyne activities as well. These a ities are useful in

gencr at donBABaLEVy ke RGeS VMU T aeatal ToantEneLiOR e

activity. To get an estimate of the potential of the conpound to be
orally bioavail able, one can also performsolubility and Caco-2 assays. The
|atter is a cell line fromhuman epitheliumthat allows neasurenent of drug
upt ake and passage through a Caco-2 celh nonol ayer often growing within
wells of a 24-well mcrotiter plate equipped with a 1 mcron nenbrane. Free
20drug concentrations can be neasured on the basol ateral side of the

nonol ayer, assessing the anount of drug that can pass through the

i ntestinal nonol ayer. Appropriate controls to ensure nonol ayer integrity
and tightness of gap junctions are needed. Using this sane system one can

T T o, . - Y 2 o, . o




in man using traditional pharmacokinetic experiments will determ ne the
absol ute oral 30bioavailability. WD 2011/047320PCT/ US2010/ 052924

Experi merwal2origgodzbs can al so be used to build nodel s tiratr/usedp/oprvedi ct
physi cal -chem cal paraneters that contribute to drug-like properties. Wen
such a nodel is verified, experinental nethodology can be reduced, with

i ncreased reliance on the nodel predictability. 5 5. Fornulation and

Adm ni stration The conpounds of the invention can be useful in the
preventio Qf human or ot her anpi mal, including
manmal i an N 317N ; scl udi ng for eXanpNe~bacteéri al

i nfection 3 i i nf

di seases, . { es 8k, Qnge i deft ed-H-the active
mol ecul es of 10 the inventi@n gan be incorpofated tfto any suitable carrier
prior to use. The dose of active folecule, node of adm nistration and use
of suitable,carrier wll d nd. upon the intended recipient and target

or gani s e riseRtrlb s HRES L P b R TR fran medi el use,
of conpounds 13¢6@E @hbgdinentd) helPreganinvemioatia@e té ¥ Bbepbind dcbsididaosuch
conpounds in association with a pharnaceutically acceptable carrier. 15The
carrier(s) should be "acceptable" in the S8ps®0f béi ng conpatible with the
ot her ingredients of the formulations and n el eterious to the recipient.

h i | i i n * . i ded
et udo BTkt 7 FEoy oehra SMIBLRLPSI oo a caat | GUCEh P act or i a
real

and anti agents, isotonic and absorption del ayi ng agents, and the

i ke, conp | e with pharmaceutical admnistration. The use of such nedia

20and ager or pharmaceutically active substances is known in the art.
oflar as any %onventlonal media or agent is inconpatible with the

Except in
active conmpdund d<9E2 utically gecep t $OHstHOMSE R ITHE Higreof.

Supplsenent ar i i t L r i i o the
Tnvent on andlar kEmee ARAT R RO Gl O RL A0Rfo AREREuE bh.
conposi tfoomga LTRIE 6Y nvi) ¥t iVdhor 34H, vbereani@dti+lyis belegedfent ed i n dosage unit
form and cap
phar macy/m
bri ngi ng
di vided solid\carrier or bBot and then, if necessary, shaping the product

into the desir8d:formulation. A pharnmaceuti cal conposition of the
invention should be fornul ated tHw be conpatible 30with its intended route

P

Dy ol ogy. In genepal, sonme fornulations are prepared by

of adm ni st ion. Exanples of pqutes of adnmin ration include oral, otic,
opht hal msc/ nasal, or parenteral, for exa i N\r ayenous, i ntradermal,

i nhal ati on, 2011/ 047320 /\JS2010/ 05292 rangdermal (topical),
transmucosal, \and rect al ini gtration. SolutfoM or suspensions used for

parenteral, int'fadermal, or cut aneous application can include the

foll owi ng conponents: a sterilendiluent such as water for injection, saline
solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or
ot her sy ti c\ sol vents; i bacterial 5agent/s stch as benzyl al cohol or
net hyl pa¥abensNHant i oxi A ¢ aci ¥ d#sodiumbisulfite;
chel ating a S such as eth edi am netetraaeetf c acid; buffers such as
acetates, citrates or phosphatdsdJand agents for the adjustnent of tonicity
such as sodipam chloride or dextggpe. pH can beadjusted with acidsygr
bases, £ hydrochl oric acidd or sodium roxide. 10Usef yl tions
for orant eral adm ati on can b red by an,c;;@g met hods
wel | known in th&é-phar maceut art, descri bed, fBH“Qb@nple, [ N

Rem ngt on' s Pharmaceuti cal Sciencd$y, (Gennaro, A, ed.), Mack Pub.,\UEQQO).
Forrmul ati ons for parenteral adm nistration can also include glycochol ate
for buccd? PRarmaficaticalyia6reptabs todix sdel fasipmgar eorrspdiug dhesgofadmi ni strati on, or
citric acid figr, @%h%girﬁéﬁ'@, ShERht ﬂoenti-glﬂerelgfys?@ﬁ%?ﬁboﬁ{d%@{r%tthgn can 15be
encl osed i n anpoul es, di sposabl'e syringes or nultiple dose vials nmade of

gl ass orfophasti c. Suppositories for rectal administration also can be
prepared by m xing the drug wwth a nonirritating excipient such as cocoa
butter, other glycerides, or other conpositions which are solid at room
tenperature and liquid at body tenperatures. Fornmul ations al so can include,
for exanpl e, polyal kyl ene glycols suchgas pol yethyl ene glycol, oils of
veget abl e origin, and 20 hydrogenat ed napht hal enes. Formul ati ons for direct
adm ni stration can include glycerol and other conpositions of high
viscosity. OQther potentially useful parenteral carriers for these drugs

i ncl ude et hyl ene-vinyl acetate copol ynmer particles, osnotic punps,

i npl antabl e i nfusi on systens, and |iposones. Formul ations for inhalation
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30 | ozenges, each containing a predeterm ned anount of the drug; a powder
or granul ar conposition; a solution or a suspension in an aqueous liquid or
non- aqueow® 20i1gdirap or an WO 2011/ 047320PCT/ US2010/ 052924/usé1vioszopat er
enul sion or a water-in-oil emulsion. The drug can al so be adm nistered in
the formof a bolus, electuary or paste. A tablet can be made by
conpressing or noulding the drug optionally with one or nore accessory

i ngredi ents. Conpressed tablets can be prepared by conpressing, in a
suitable machine, the drug in a free-flowng formsuch_as a powder or 5
granul es, optionally m xed by a binder, lubricant, #nert diluent, surface
active or dispersigg-agent o _Muld > made by moulding, in a
sui tabl e machine, a m xture e
noi stened with an inert quuid“dlluen : conposi tions generally
include an inert diluent or an|ediblelcarrier t he purpose of oral

t herapeutic adm nistration, cg;vé\Qp e a0 be incorporated with
10exci pients. O al conp03|%ﬂons prepar ed L3|ng a fl@itHcanbier for use as a

and. s SHAPRAGTEbocPoFa o aF slial Snblh ParRacEar Gai1s) it Pt O

bi ndi ng jageRliRely ABEV O br 2FhaMABRSuIFEN LA Rb@bRARI R 1k, "[QﬂltHHl%fd oa?m%g th@ifeof he
conposition. The tablets, pills, capsul es, troches and the [i ke can contain

any of the fdnlsomﬁnglbpd@mee@ﬁ émmeseotmwrtmunld@s@f a gompertldenr anat ure: a
bi nder such as 15mi crocrystalline cellul ose, gumtragacanth or, gel atin;
exci Bi erfhafii&RuBculi§tadtsphatdf sdI6tas Riutond & fib ReliAthbRgf,a@RAIn SHCRpRScrAd g nl C
acid, Prinogel, or corn starch; a lubricant such as ma neS|un1stearate or
St er ot est fuscdylix MeAbCE bewTated. WispluGItehPT HPMAEG PRrBPGRIiger Nefcroqedbicéigng agent
such as gﬁg [ose or saccharin; or a flavoring agent such as pepperm nt,
nmet hyl salicylate, or orange flavoring. 20Pharmaceutical conpositions
sui tabl e for Inspeetalbbéinmes, thegirexdat Bvertidnaclagy e®usompbuid anmg(tiidher e wat er
sol ubl e)_  or dispersions and sterile powders for the extenporaneous
prepar at’PBAU8f sterile injectable sol utions or dispersion. For intravenous
adm ni stration, suitable carriers include physiol ogi cal gsalf ne,
bacteriostatic water, Crenophor ELTM ( BASF, Parsippqu/ NJ) or phosphate
buffered saline (PBS) [t should st abl e under q conditions 25 of
manuf act ure and std?ageBan ‘shoukgf @ gﬂfqit t he contam nati ng
f ungi he carrier can be a
xanpl e| water, ethanol,
pol yol (for example, glycerol aned i qui d pol yet hyl ene
glycol), and suitable m xt he€ pro @w’ uidity can be
mai A0ai ned, for exanple, by the use of a coating sucls adl+écithin, by the
mai nt enance 30o0f the required particle size in the case of dispersion and
by the use of surfactants. In many cases, it will be preferable to include
isotoniowmgenﬁbi%#b{—BxEﬂﬁLe3Iﬁugﬁrw'V@diyakmdﬁhhsasddhwdmoﬁmmMM(D
2011/ 047320P 0 §324 .as_mani t ol 1sorl‘into . or sodiumchloride in
the conpd&rinéh b @ﬁaﬂg ateadensPIHY oflopte ToR] R RYQBPLAOBA SET0P I can be
brought o’atlmtwmelhu@ pdFRg —GOHNEVIRATPR AN istitaBRRIND Wl stel ays
absorption, for exanple, alum num nonostearate and gelatin. Sterile
|njéétabﬂ@ﬂB@RuMW@N§C@&ﬁﬂbE$ﬁﬁe%@rémﬂbwﬂlmunﬁ®©gﬂMHﬁ§'the active conpound
in 5 the required amu n riagte s ve nt mnth
conti nat i on df r g EuPEm e A ERSR R B0 a TRl Wk b B uRedfed by
filter sbgrblhi zation. Cenerally, dispersions are prepared by incorporating
the active conpound into a sterile vehlcle mhlch contains a basic
di spersi on nedi u@-andBthé equ V ents fromthose enunerated
above. In the case of steri m po s for
i njectable solutions, nethods of 10(|prepargtion include vacuum dryi ng and
ctive ingredient pl us any
addi tional desired |ngre %?m’
t her eof . For mul at i ns SUIt le for intra- artlcuﬁ%r ni stration can
be in thedono ¢ A2 sbepih ey agugoNS YPLEPRALAL IsQRfiRkd I@rdiMENt hat can be in
m crocrystal li ne suspensi on. Llposonal formul ati ons or bi odegradabl e
pol ymer systens can al so be used to prggent the drug for both

fation of sterile
freeze-dryi ng which ylelds pomderYof t he 5>
ousl y, te *£ hered sol ution
d
m crocrystalline form for exanple, In the form 150f an aquéous

intra-articular and ophthal mc adm ni strati on. Formul ati ons suitable
for topical adm nistration, including eye treatnent, include liquid or
sem -liquid preparations such as lininments, |otions, gels, applicants,
oil-in-water or 20 water-in-oil enulsions such as creans, ointnents or

past es; or solutlons or suspen5|ons such as drops Fornulatlons for toplcal
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30f ormul ati ons) dispensed with a spray can, a nebulizer, or an atom zer can
be used. Such formulations can be in the formof a fine powder for

pul nonar yweaadmwmi4gizrat i on froma WO 2011/ 047320PCT/ US20P0ra52@a45390nder

i nhal ati on device or self-propelling powder-di spensing fornulations. In the
case of self-propelling solution and spray formul ati ons, the effect can be
achi eved either by choice of a valve having the desired spray
characteristics (i.e., being capable of producing a spray having the
desired particle size by incorporating the active ingredient as a

) Y g
suspendethaspBitierQ ,rﬁné&?‘% prsiinesgprepdgntly selactsd fam gpifrogehitais & £30PPH AtORY O
i nhal ati@n, .t j d. of an aerosol
spray f#gﬁ?%fgggggggﬂggﬂﬁgﬁkﬂgdgggﬁgE%gﬁ%@%ﬁgﬁ}%ﬁﬂg%ﬁgé%%éﬁ; sui tabl e
propel | ant, dngomeampadinsncth tlegprenbiomedionxtides toa campelnd hazerg.the
System c. admi nistration also can be by transnucosal or transdernmal neans.
For traﬂ@ﬁﬁ@jsal or transdermal adm nistration, penetrants appropriate to
the barrier to be 10 perneated are used in the fornul geiefA. Such penetrants
generally are known in the art, and include, for e | e, for transmnucosal

admi ni stration, det&gen®s bi Le¥sal t seY osal administration can

be acconplished through the use nasdl spra suppositories. For
transdernmal admnistration, the|active |conpoun|dd pically are formul ated
into ointnents, salves, gels, Creany_as gepe y known in the art.

15Th§ active conpounds can arrrery tﬁﬂg_mﬁll protect the
conpound against rapid elimnation Tromtheé body, suh as a controlled
r el ease Wimrem|(GatB-dn, —-PrEHEAiGdI-HInpl ¥nd dand anid&r oens dgfsnedan éanuidd {(Ier y

systens. Bi odegr adabl e, Dbi tible | ymers can be used, such as
o1 byl e AT P S o TP e e U SUPE QRaea,  col | agen,
pol yor t hoest &hSom@RebHRBGINYINAS tHeGprasehtinvdiioAaeistck @ a BoBPAIRAILtdran of such
formul ations will be 20apparent to those skilled in the art. Liposonal

suspensi gns._can..al:so ed.a har utical |l t abl e riers. These
o oe pLE R G e S LB B BERER R 2 FhEN s
exanpl e,a fscdlgs aichitRebd satukht&d, unadteratedNR arddidZatbbtyclic or hetd¥Bkli®©fing
parenteral conpositions can be formulated in dosage unit formfor ease of
adm ni stW8fMon and uniformity of dosage. Dosage unit formrefers to

physi cal ly di I i 4 i ject to be
treated, eacﬁﬁﬁéﬁ%%g%29%$%%%gEgkggggﬁféﬁk%ﬁé%K%3%%?@?9&%Pl%g§§§gpconpound
cal cul atfednile: produce the desired therapeutic effect in association with

t he required pharnmaceutical carrier. The specification EPL+¢he dosage unit
forms of the invention are dictated by and directly degendent on the unique
characteristics of the active conpound and the parti%ular t herapeutic
effect to be achi exeth Brd Ade | ig¥gati gnd\ 30 i ﬁ%gent in the art of
conpoundi ng such an active co nd t he eat 2 of individual s.
Furthernore, adm nistration cap be by periodii i njecfions of a bolus, or
can be nmade nore WO 2011/ 047320PCT/ 32010/ 052924 ¢olyd i nuous by

i ntravenous, intranuscul ar | aper NN nﬁ%&stration from an
external reservoir (e.g., 4 i ntrabenous Eag). Q Q\bgejadhesion to a
tissue surface is desjred the conpositian can includ he .drug di spersed in
2 Tr i R ot nDCBrBosT U on ot SERerY SR8 daest et FigubbaRd. ¢ hen
5can be ' , O3 ha o i ' ' i

cur T ace. T e T b AP S M R .
nasal , par@htvercadinedD-br-Elor alintni stvlrcatit Brpresenth ratashadlrto etchhonnemaral s, f or
exanpl e, ,in therapeuticall ffective anounts, e.qg. nmount s that provide
appr opr |EEMSSHECI AS RIS it e R O IPRE e for a ti e

suf ficient tqnispeidembbRn@es iHegfeRhf BGEntiochQVARK &0 b BEMASIHAMAVERTROUNd is to
be used as part of a transplant procedure, it can be provided to the |iving
ti s9fe dermoglgan to be transplanted prior to renoval of tissue or organ from
t he donor. The conpound can be provided to the donor host. Alternatively

or, in addition, once renoved fromthe donor, the organ or living tissue
can be placed in a preservation solution containing the active conpound. In
all cases, the active conpound can 15be adm nistered directly to the
desired tissue, as by injection to the tissue, or it can be provided
systemcally, e.g., by otic, ophthal mgs nasal, oral or parenteral

adm ni stration, using any of the nmethods and fornul ati ons descri bed herein
and/or known in the art. Were the drug conprises part of a tissue or organ
preservation solution, any conmercially avail able preservation solution can
be used to advantage. For exanple, useful solutions known in the




20art include Collins solution, Wsconsin solution, Belzer solution,

Eurocol lins solution and |actated R nger's sol ution. The conpounds of
t he presew0d20nv@m20on can be adm nistered directly to aPprCrase@oloszoas by
appl ying the conpound to a nedical device that is placed in contact with
the tissue. An exanple of a nedical device is a stent, which contains or is
coated with one or nore of the 25conpounds of the present invention.

For exanple, an active conpound can be applied to a stent at the site of
vascular injury. Stents can be prepared by any pf t he nethods well known in
t he pharmaceuti c&l—arB— e N Faptlodx] -Qgpnd Piva, T., "Drug Eluting
Stents in Vascul ar | nterventyon," LBncet, 03, 4 247-249; Morice, M

C., "A New Era in the Treatnent of ronar )| Di seasle?" 30European Heart
Journal, 2003, 24, 209-211; and Toutouzas, K et ., "Sirolinus-Eluting
Stents: A Review of Expepj#ental,-&nd Sl j.af caNFifdi [+§; Kardi ol ., 2002,
91(3), 49-57. WO 2011/ 047320PCTY US20107 052924 The st ehi 'Eah be fabri cat ed
from st ajreac-H-eel —grHanayherwbxoye anpatatddsalcht@in fo_ﬁﬁul‘agﬂﬁan be made of
a bi o-conpatible polyner. The active conmpound can be linked to the stent
sur f ace, Waitie @@’ and Q' @retidepeniderthi ssbicjasefromatmétrogen gtapa eadbwIratemeorst ent |
or_surr gunded DY ANd rekagoet LALOUAN A CANLL &L Whigly coats or spans the
stent. e stent can %é’usedy%o A st et S|néle or nmultiple active
conpgunds t o Thisemb@mbadindme) thet@edcheinSEivh. relates to a AGipyehddRRQURe as
identified or designed by the nethods described herein can be adm ni stered
to i ndi VPEMERs to treat disorders (prophyl actically or therapeutically). In
conjunction with such treat mgntg—phar gacogenonics (i.e., the study of the
rel ati onshi p between an indivi dual “§7genttype and that individual’s
response to a foreign conmpound or 1Qdrug) can be considered. Differences in
met abol i sm of therapeutics can | eg SevwerBtoxXicity or therapeutic
failure by altering the relation betmngﬁgo%e and bl ood concentrati on of

t he pharnmacol ogically active drug. Thus, _EGX ician or clinician can

consi der applying know edge obtained in rel evant pharnmacogenom cs studies

i n det erwhditin@-Bhet-heG—HoJ admvnKs it Y ardisudefiasd wefokmak (Daivhorein @' il dosage
and/ or therapeutic regin&g OL treatment with 15t he drug. i Qn

t her apeffiNgigh thspreyvigthahyhennt is dfbatld g 1pabseat oap Phameeeytisaly i n

ma | s, i onpositions thereof will be
adgﬁﬁisfg% ”%???g??%?“%%ﬁ?ﬁ?fﬂ@@ﬁ#@§§§%§§a||y, orally, parenterally and/or
topi cal |y at lasdmsagdotioanby, dicrpresedt msenttoairplates toacempowtd lamingtthat is, an
annunt,1pr | ood-1evel or tissue |level of active 20 conponent in the aninal
under goi'Ag"¥'Feat nent which will be anti-nmicrobially effective. Generally,

an effec@%ﬂe—anpgnLBo udosage of active t M| e in the range of
fromabout 0.1 tYo abput 100, nore preferably fro ab#ut 1} Q %o about 50
ng/ kg of body (ghttday canmunpt admi ni ster widvl _also fﬁghyﬂp%ﬁend

on such variables as the type and edent of diY$eas& or 4d'ndication tdllbe

treated, the rall health tu f articul ar tient, the

el at i vaVisTe dqtar- éﬁrﬁe%c—ﬁ—ﬁf—% ﬁe%ex%*géﬁ&ndéc I8t eé‘?f b T ATSeS on of
the drugemhing (Ry,esence and types of excipients in the formulation, and the
route of admnistration. Also, it is to be understood that the initial
dosdde auniphaghacetcatlynchmptibhesadiassaet, botoom, areodibgeregdper | evel in order
to rapidly achi eve the.desired bl ood-1evel or tissue |level,, or the initial
dosage can b néﬂ@ﬁ@&“ﬁ%ﬁ?@ﬁ%%ﬁ%@? MY TERES Fvna%@ V@&ﬁﬁ%e
progressively 30i ncreased ing the course of treatnment depending on the
parti culfarmgp (g (Ibh whefeini & repesentha fuspd620amb @ 4TIRORCEIRISO10P1052924

dai |y dgs .al.so _be divid into.. ti adm. ni ion, for
excarml e REp SRR BE T et ey RO LB TIERET ol EL LG B
condi ti ahgedbm humans and other mammual s are found to be caused by or
nmedi at ed by nonsense or.  m ssense nutations. These mutati ons cause or

mediZft e 5t he laisews sMbetlimepts thegBprgnt inyentiop ralgies taa comppyrdciaving, the or

exanpl e,gopr@tei n synthesis, folding, trafficking and/or function. Exanples
of disease states or conditions in which an appreciabl e percentage of the
di sease or condition is believed to result from nonsense or m ssense

mut ati ons i ncl ude henophilia (factor VIII gene), neurofibromatosis (NF1 and
NF2 genes), retinitis pignentosa (humapgUSH2A gene), bullous skin di seases
| i ke Epi dernolysis bullosa 10prurigi nosa (COL7A1 gene), cystic fibrosis
(cystic fibrosis transnenbrane regul ator gene), breast and ovarian cancer
(BRCA1 and BRCA2 genes), Duchenne nuscul ar dystrophy (dystrophin gene),

col on cancer (m smatch repair genes, predomnantly in MH1L and MSH2), and

| ysosomal storage disorders such as Nei mann-Pi ck di sease (acid

1 o I ~ ~ 1 o ~r~ A A -7 -~ . [T |

9




6. Exanpl es Nucl ear magnetic resonance (NVR) spectra were obtained on a
Bruker Avance 300 or 25 Avance 500 spectroneter, or in sone cases a

GE- Ni col ev0o200/@p2et r onet er. Conmon reaction sol vent s wece/Us2aloas2924 gh
performance |iquid chromatography (HPLC) grade or Anerican Chenmi cal Society
(ACS) grade, and anhydrous as obtained fromthe manufacturer unless

ot herwi se noted. "Chronmatography” or "purified by silica gel" refers to
flash col unmm chromat ography using silica gel (EM Merck, Silica GCel

60, 230- 400 mesh) unl e§s ot herwl se 30noted._ WO 2011/ 04j320PCT/ US2010/ 052924

The corrpounds \cn‘/t cSeMECT fivent i on can be prepared il °knownh cheni cal
transformati or%\zsid A ted he particul ar si tuatl on #at hg Sone of
the abbrevi atjOnsxtseg i ~the—fiol) pw ng experi GO-f-H-t—hQHa)

synthesis of the exanples are defined bel ow h or hr = hour(f
m nut e( syherein|C-B-dol, eDsEF 5-Grtbt], B, ¥ W0V, ea@é)z arasdefiiedrin l’aNlla:(I) Or

m cr onol = roomte at ur.e;

i er (o)t L B s 8t b B ter G AR SR RBIREG: o an,
DVBO = di met hylsomlehdyi@intd-tHAGesen ek tiodGSlatths @ a Bb@Pband HalRighi¢ am ne;
i-Pr 2NEt or DIPEA = dii sopr opyl et hyl am ne; CH2Cl12= net hyl ene chl ori de;
CHC13 = fern@aof orm CDC13 = deuterated chloroform CCl4 = carbon
tetrachloride; 10 MeOH e_n@L_Irpa\nol/y CDID= deuperated nethanol; EtOH =

et hanol ; DVF = di net hyl f or mam toxycar bonyl ; CBZ =

benzyl oxycar bonyl; TBS = tbutyl TBSC1 = t-butyldi nethylsilyl
chloride; TFA = trifluoroacety m/;\ D i ampmgj oundecene; TBDPSCl=

t- but yl di phenyl chl orosil ane; Hunig's Base = N, N-dii sopropyl et hyl ami ne; DVAP
= 4- @i WB’G’W@atﬁ—rHjﬁyT i-Bi-hel’, GirtH, Boppd¥, 1Y, anddi afe as dFinwd @1 farmula (I), or a

rret hanes | ori d um azi de sodi um sul f at e;
Naroose Harar Rl At et SRl R R 20a= Tgnest um

sul fate; K2CQB ssmp@hrd8inibits; afcinarheinvé@dnTcRek 45 8 borfipbutdraxingahe NHAOH =
ammoni um hydr oxi de; NHAC1 = ammoni um chloride; SiQ2 = silica; Pd-C =

pal | adi dairewadantoNil eV Hbpf ) C12=

di chl oro[ 1, 1' - bi s(di phenyl phosphi no) ferrocene] pal | adium (11). 20Exenpl ary
conpounds synt hesized in accordance with the invention are listed in Table

1. A bolﬁea—o%\,ga&/gﬁ hondsiB—Fshofn to i fdirBare<a h D—E—F

st ereochem st at chi center, whereas a waqy bo d es that the
substi tuent c 2 8L Or | entatlon or that At he 5 a m xture
thereof. It shoul'd alBo be khov _tj(\a)t in the idterds$t Ncon ervdny—sp 8
the chem cal structures of some conpounds have been spl |H[ into two parﬁz ’

with the two 25points oD connection each being indicat by a bond crossed
by a V\B.Vé{ I|ne See corrpound 956 \gmgh was drawn|in tV\Q_&aI’tS as: HH

2N, . .. ST BNAN AN >0 TEf NN N > 5T 0 WO
2011/ 047320PCT/U 201 0525?24 but corresponds to)\h
structure: H2N o N/

G—H—J

10 wherein C-B—A—, -D-E-F, and -G-H-J are as defined 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

oS el

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

formula:

15  acceptable salt, ester, tautomer, or prodrug thereof.
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The conpounds of the present invention can be prepared, formul ated, and
delivered as salts, esters, and prodrugs. For conveni ence, the conpounds
are generwbl2g11giag3m wi t hout 5indicating a particul ar salPCT/US3010/052904
prodrug form Compounds of the present invention are shown in Table
1. LCV5 (liquid chromatography nmass spectral) data are provided, where
avai l abl e. When data is not available this is indicated by "NA'". The LCVS
data are provided using the convention for niz in the format, [M+ H|
except otherw se indicated. 10 Table 1. Comp . Structure . LCVS 392
H2NN Th o N 9 SNRCambgdimayiss gy preseppigyention reﬂms t@a ppupaunydrasbig the

formula:
B—A O
\N/\I j@
)\ &
(@) N N G—H—J
H

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

formula:

B—A O C—B—A
\N \
P
) N H G—H—J

(Ib) or S—H—J (1),

wherein C-B—A- and —G-H-J are as defined in formula (I), or a pharmaceutically acceptable

salt, ester, tautomer, or prodrug thereof.

10 In some embodiments, the present invention relates to a compound having the
formula:
C—B—A o
ST X
)\ /
0 N H
G—H—J (Ic),

wherein C-B—A- and —G-H-J are as defined 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

15 formula:
B—A O C—B—A O
\N/\/[ :©>< \N/j
o} N N o N
H or

wherein A 1s selected from
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ISTHZN N O NN O Br H 442.00 WO 2011/047320PCT/ US2010/ 052924 400 H2NN H
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WO 2011/047320 PCT/US2010/052924

(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,
and
(b) a 3—14 member saturated, unsaturated, or aromatic carbocycle,
5 (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,_s alkenyl)—, (¢) (C,_g alkynyl)—, (d) a single
bond, wherein
1) 0—4 carbon atoms in any of (a)—(c) immediately above optionally is replaced
10 by a moiety selected from the group consisting of -O—, —S(0),—, ~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
R’ groups, and
iii) any of (a)—(c) immediately above optionally is substituted with —(C; g
15 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.
In some embodiments, the present invention relates to a compound having the

formula:

C—B—A\N/\IO C—B—A\N/j:O
o)\ N N:©>< O)\ S
H or H
20  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;
alternatively, A is a single bond;
25  Bis selected from (a) —(Cj_g alkyl)—, wherein
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 -,
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ii) (a) immediately above optionally is substituted with one or more R’ groups,
and
iii) (a) immediately above optionally is substituted with —(C;_g alkyl)-R’
groups; and
5  alternatively, B is a single bond;
C is selected from (a) NHa, (b) -NHC(=NH)NH; and (c) hydrogen;
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 0 C—B—A 0]
\N/\/[ \N/ji
O/J'\N/ N O)\N/ N
H or H ,

10 wherein C-B—A- is selected from the group consisting of:

hydrogen,
H H o
HzN H N HzN H N
2 T \/\/ 2 T \/Y N H\/\N
I i T N
NH NH
H NH NH o
HeN H\/\ /N )k )k /\)k
2 S
(¢} 2 H H
NH H
NH Q J‘t /\)CE H ¥
)k HzN N\/\/
A e Hk@j{ S H/\@ ) \O\k
H H NH
NH NH NH

H’NAH/\/\D% HzN)J\H/\/\/\D_% )k/\/\o%

HZN)J\H/\/\/\AOWL N~ m ”/\/NHJ\/\/H\()\ﬁ

=

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



H2ZN NH N N H 383.90 WD 2011/ 047320PCT/ US2010/ 052924 543 H2N-\ \ ai
356. 10 544 H2NNfI N ONN H * 384.10 557 |-12NWN
1-,...... WO0.2011/047320. . , . . ",0 NNN H el 370.20 PCT/US2010/052924
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558 2N - | N."----- Y'Y H ONF 486.10 575 HZNNNH < HM VA N-- H*
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or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
In some embodiments, the present invention relates to a compound having the

formula:
O
0
N J}‘j\/j
)\ F 0 N N
0 N N G—E— H
H or
wherein G 1s selected from

5 (a) a single bond, (b) —(Cy s alkyl)—, (¢c) —(C 5 alkenyl)—, (d) ~(C» g alkynyl),

wherein

“a¢

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)p—,—NR6—, -
(C=0)—, -C(=NR®)-, -S(0),NR°~, -NR®S(0),—, and ~NR°S(0),NR’-,
10 i1) any of (b)—(d) immediately above optionally is substituted with one or
more R’ groups, and
i) any of (b)—(d) immediately above optionally is substituted with —(C;_g
alkyl)-R’ groups;
() 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,
and
(f) a 3—14 member saturated, unsaturated, or aromatic carbocycle,
wherein (¢) or (f) is optionally substituted with one or more R’ groups;
or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
20 In some embodiments, the present invention relates to a compound having the

formula:
O)\N/ H G‘E—m O)\N/ ” Gpi

wherein G is selected from (a) a single bond, (b) —(C, g alkyl)—, (¢) (C,_g alkenyl)—,
(d) «(C,_g alkynyl)—, wherein
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NN4111111VIPP H 285.00 WO 2011/047320PCT/ US2010/ 052924 592 H2ZNN'. N ,$
H* 464.10 595 HN N'----N H 298. 90 598 rj---NHaN * NN H 355. 90
603 HN H2MBIH011M047320$ N PCT/US2010/052924

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)—, -C(=NR®)-, -S(0),NR°~, -NR®S(0),—, and ~NR°S(0),NR’-,
i1) any of (b)—(d) immediately above optionally is substituted with one or
5 more R’ groups, and
i) any of (b)—(d) immediately above optionally is substituted with —(C;_g
alkyl)-R’ groups;
whereinp is 0, 1, or 2,

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

10 In some embodiments, the present invention relates to a compound having the
/I j@/D—E—F
forrnula G—H—J
D—E—F
wherein G—H—Jis selected from:
L i@ L N
G—H—J, G—H—J, or G—H—I
G—H—J,

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

15 In some embodiments, the present invention relates to a compound having the
forrnula G—H—1J wherein —-G-H-J is selected from:

R +<i?
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H-J
H-J, “HAJ, or %@\

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

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

SOSOIEe

formula G—H—J, wherein G—H—1J is selected from:

TP .

o}

o o ¢
LAk IR
e

o@

NHZ NHZ

o

o
CF,
H3C0
NH,

H
2 NH, NH, NH,

o]
m o]
-
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NH; NH, NH; Iﬁ
NH, %/ ; :?\F
‘s \H, NH
HO 1 FE N oé W Fi\ H3CO§ j j
NH2 NH, NH, F NH,

or -G-H-J is selected from:

wherein Ry is selected from CH,, NH, N(C,_g alkyl), S, or O; R, and R, are C or CH each
independently substituted with one or more F, CHs, CF3, OH, and OCHjs; or Ry, Ry, and R,
5 are each independently selected from CH; or CR*R® wherein R* and R” are taken together to

form a C;_s carbocycle;
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Jis selected from NH», NH(C,_g alkyl), N(C_g alkyl),, NHC(=0)CH3z, NHC(=O)NHo,,
NHC(=NH)NH,, NHC(=NH)H;
whereinn is 0, 1, or 2;

alternatively, -G—H-J is selected from

e

Rx
)
R
Z\J

wherein Ry is selected from CH,, NH, N(C,_g alkyl), S, or O; R, is a C or CH, substituted
with one or more CH;or R, is CR*R® wherein R? and R® are taken together to form a Cy
carbocycle,
whereinm is 1, 2, or 3;

10 Jis selected from NH,, NH(C, g alkyl), N(C,_g alkyl),, NHC(=O)CH3, NHC(=O)NH,
NHC(=NH)NH,, NHC(=NH)H;
or a pharmaceutically acceptable salt, ester, tautomer, or prodrug 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, (f) —CF;, (g) CN, (h) -

15 N3 (1) -NO,, (j) -NH,, (k) —OR®, (1) -NHC(=NH)NH,, (m) —C, s alkyl, (n) —=C;_g 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) —haloalkyl, (s) —SR®, (t) —3—14 member saturated, unsaturated, or

20  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.

In some embodiments, the present invention relates to a compound containing R®,

25  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
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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, IT, II1, TV, V, VI, VII, or VIII, or a pharmaceutically acceptable salt, ester,

5  tautomer, or pro-drug thereof, wherein —-D—E—F represents hydrogen.

In some embodiments, the present invention relates to a compound according to
formula I, II, II1, TV, V, VI, VII, or VIII, 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

10 formula I, II, 111, TV, V, VI, VII, or VIII, or a pharmaceutically acceptable salt, ester,
tautomer, or pro-drug thereof, 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, II, II1, TV, V, VI, VII, or VIII, or a pharmaceutically acceptable salt, ester,

15  tautomer, or pro-drug thereof, wherein R*, when it is present, is H.

In some embodiments, the present invention relates to a compound according to
formula I, II, II1, TV, V, VI, VII, or VIII, 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

20  formula I, I, II1, TV, V, VI, VII, or VIII, or a pharmaceutically acceptable salt, ester,
tautomer, or pro-drug thereof, wherein R is H.

In some embodiments, the present invention relates to a compound according to
formula I, II, II1, TV, V, VI, VII, or VIII, or a pharmaceutically acceptable salt, ester,
tautomer, or pro-drug thereof, that binds to a ribosome.

25 In some embodiments, the present invention relates to a compound according to
formula I, II, II1, TV, V, VI, VII, or VIII, or a pharmaceutically acceptable salt, ester,
tautomer, or pro-drug thereof, that binds to the ribosome wherein the ribosome is a bacterial
ribosome.

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

30  of'the compounds in Table 1 or a pharmaceutically acceptable salt, ester, tautomer, or

prodrug thereof.
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10

15

20

25

30

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

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
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
a pharmaceutically 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:

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 CRTI,
acute pelvic infection, a complicated skin 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 infection, a vascular access

infection, meningitis, surgical prophylaxis, a peritoneal infection, a bone infection, a
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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.

5 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,

10 preventing or reducing the risk of a complicated 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, VI, VII, or VIII, 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, VI, VII, or VIII, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug

15  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

20  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

25  or animal comprising administering to the human or animal an effective amount of a
compound according to formula I, II, III, IV, V, VI, VII, or VIII, or a pharmaceutically
acceptable salt, ester, tautomer, or prodrug thereof, or to the use of a compound according to
formula I, II, II1, TV, V, VI, VII, or VIII, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof, in the manufacture of a medicament for treating, preventing, or

30 reducing the risk of a complicated skin and skin structure infection
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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, VI, VII, or VIII, 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, VI, VII, or VIII, 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, VI, VII, or VIII, 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, VI, VII, or VIII, 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

formula I, II, II1, TV, V, VI, VII, or VIII, or a pharmaceutically acceptable salt, ester,
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tautomer, or prodrug thereof, or to the use of a compound according to formula I, II, IIT, TV,
V, VI, VII, or VIII, 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, II, III, IV, V, VI, VII, or VIII, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, or to the use of a
compound according to formula I, II, III, IV, V, VI, VII, or VIII, 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, III, IV, V,
VI, VII, or VIII, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, or
to the use of a compound according to formula I, II, III, IV, V, VI, VII, or VIII, 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,
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wherein the acrobic and facultative gram-positive microorganism is selected from:
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).

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, IL, IIT, IV, V,
VI, VII, or VIII, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, or
to the use of a compound according to formula I, II, III, IV, V, VI, VII, or VIII, 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:
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,
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
effective amount of a compound according to formula I, II, III, IV, V, VI, VII, or VIII, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, or to the use of a
compound according to formula I, II, III, IV, V, VI, VII, or VIII, 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 anaerobic

microorganism,
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wherein the anaerobic microorganism is selected from: Bacteroides fragilis,
Bacteroides distasonis, Bacteroides ovatus, Bacteroides thetaiotaomicron, Bacteroides
uniformis, Clostridium clostridioforme, Eubacterium lentum, Peptostreptococcus species,
Porphyromonas asaccharolytica, Prevotella bivia, Bacteroides vulgates, Clostridium
perfringens, or Fusobacterium spp.

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 synthesizing 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
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

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 1c-2¢ depict exemplary routes in general terms for synthesizing the
compounds of the present invention. More specific chemical details are provided in the

Examples.
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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

5  be characterized by conventional assays, including but not limited to those assays described
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

10 activity, for example, as anti—cancer, anti—bacterial, anti—fungal, anti—parasitic or anti—viral
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

15  Screening, Marcel Dekker; and U.S. Patent No. 5,763,263. High—throughput assays can use
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
(SPR) that can be used to evaluate the binding properties of molecules of interest with respect

20  to aribosome, ribosomal subunit or a fragment thercof.

SPR methodologies measure the interaction between two or more macromolecules in
real-time through the generation of a quantum—mechanical surface plasmon. One device,
(BIAcore 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

25  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
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

30  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
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establishes an optical interface which accurately reports the behavior of the generated surface
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
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
technique that can readily be applied to protein—protein, protein—ligand, or RNA-ligand
interactions in order to derive ICsos 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
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
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 1Csps 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.
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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

5  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.

10 (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

15  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

20  determination of structure—activity relationships not only in regards to potency and spectrum,
but also with a view to obviating resistance mechanisms.

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

25  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

30  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).
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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
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
bioavailability in mammals. Measurements of oral bioavailability in animals and ultimately
in man using traditional pharmacokinetic experiments will determine the absolute oral

bioavailability.
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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,
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,
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
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
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
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
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,
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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.

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
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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 thereof. The proper fluidity
can be maintained, for example, by the use of a coating such as lecithin, by the maintenance
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
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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
delays absorption, for example, aluminum monostearate and gelatin.
Sterile injectable solutions can be prepared by incorporating the active compound in
5  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
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
10 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.
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
15  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.
Formulations suitable for topical administration, including eye treatment, include
liquid or semi—liquid preparations such as liniments, lotions, gels, applicants, oil-in—water or
20  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,
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
25  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
solutions, such as pectin—containing formulations can be used.
For inhalation treatments, inhalation of powder (self—propelling or spray
30  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
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continuous by intravenous, intramuscular or intraperitoneal administration from an external
reservoir (e.g., an intravenous bag).

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

5  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
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.

10 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
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

15  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,
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

20  artinclude Collins solution, Wisconsin solution, Belzer solution, Eurocollins solution and
lactated Ringer's solution.

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

25  compounds of the present invention.

For example, an active compound can be applied to a stent at the site of vascular
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?”

30  European Heart Journal, 2003, 24, 209-211; and Toutouzas, K. et al., “Sirolimus—Eluting
Stents: A Review of Experimental and Clinical Findings,” Z. Kardiol., 2002, 91(3), 49-57.
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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

released through a carrier which coats or spans the stent. The stent can be used to administer
5  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
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

10 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
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

15  the drug.

In therapeutic use for treating, or combating, bacterial infections in mammals, the
compounds or pharmaceutical compositions thercof will be administered otically,
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

20  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
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

25  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
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

30  increased during the course of treatment depending on the particular situation. If desired, the
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daily dose can also be divided into multiple doses for administration, for example, two to four
times per day.

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
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.
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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);
5 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; EtzN =
tricthylamine; i—Pr,NEt or DIPEA = diisopropylethylamine; CH,Cl,= methylene chloride;
CHCI; = chloroform; CDCls = deuterated chloroform; CCly = carbon tetrachloride;
10 MecOH = methanol;, CD;OD= deuterated methanol; EtOH = ethanol, DMF =
dimethylformamide; BOC = t-butoxycarbonyl, CBZ = benzyloxycarbonyl;, TBS = ¢~
butyldimethylsilyl; TBSCl = t~butyldimethylsilyl chloride; TFA = trifluoroacetic acid;
DBU = diazabicycloundecene; TBDPSCI = t—butyldiphenylchlorosilane; Hunig’s Base =
N,N—diisopropylethylamine; DMAP = 4-dimethylaminopyridine; Cul = copper (I) iodide;

15 MsCl = methanesulfonyl chloride; NaN3; = sodium azide; Na;SO4= sodium sulfate;
NaHCO;= 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;
Pd(dppf)Cl, = dichloro[1,1°—bis(diphenylphosphino)ferrocene] palladium (II).

20 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
space, the chemical structures of some compounds have been split into two parts with the two

25  points of connection each being indicated by a bond crossed by a wavy line. See, ¢.g.

compound 956, which was drawn in two parts as:

H
N

oy
@
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but corresponds to the complete chemical structure:

H H
HgNTN\/\/N
NH \O,, .

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
5 indicating a particular salt, ester, or prodrug form.
Compounds of the present invention are shown in Table 1. LCMS (liquid
chromatography mass spectral) data are provided, where available. When data is not
available this is indicated by “NA”. The LCMS data are provided using the convention for

m/z in the format, [M + H]', except otherwise indicated.

10
Table 1.
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In further embodiments, the compounds of the present invention do not encompass a

NH

H,NT N N
H H

compound having the structure:

The compounds of the present invention can be made using synthetic chemical

techniques well known to those of skill in the art.

Example 1 — Synthesis of 592

The compounds of the present invention can be made using synthetic chemical

techniques well known to those of skill in the art, including the schemes outlined herein. For

illustrative purposes, the synthesis of compound 592 is described below.

BocN BocN
—>
NH,

NHCbz

4-Benzyloxycarbonylamino—piperidine—1—carboxylic acid tert—butyl ester
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To a solution of 4—amino—piperidine—1—carboxylic acid tert—butyl ester (11.98 g, 58.4 mmol,
1 equiv) in THF (80 mL) at 23 °C was added a saturated solution of sodium bicarbonate (200
mL) followed by benzyl chloroformate (9.19 mL, 64.2 mmol, 1.1 equiv). The reaction was
stirred for 55 min then partitioned between ethyl acetate (200 mL) and water (100 mL). The
organic layer was separated, washed with saturated brine solution (200 mL), dried (MgSOy),
filtered and concentrated to give 20.4 g of tan solid. This material was used in the next step

without further purification.

BOCI\O\ HN
—>
NHCbz NHCbz

Piperidin—4—yl-carbamic acid benzyl ester

To a solution of 4-benzyloxycarbonylamino—piperidine—1—carboxylic acid tert—butyl ester
(20.4 g, crude from previous step) in dichloromethane (100 mL) at 23 °C was added
trifluoroacetic acid (40 mL). After stirring for 45 min the reaction mixture was concentrated.
The residue was dissolved in water (100 mL) then basified to pH 11 via addition of solid
potassium carbonate. The resulting solution was extracted with dichloromethane (2 x 150
mL). The organic extracts were extremely cloudy; they were dried (Na,SQOy,), filtered and
concentrated. The residue was dissolved/suspended in chloroform (70 mL) and the observed
particulates were removed via filtration through a glass frit. The solution was concentrated to
give 15 g of brown oil. This material was used without purification in the subsequent step.

HBr.H,N” " " Br — BocHN”™ """ Br

(3—Bromo—propyl)-carbamic acid tert—butyl ester

To 3—bromopropylamine hydrobromide (12.8 g, 58.4 mmol, 1 equiv) in dichloromethane
(200 mL) at 23 °C was added triethylamine (10.2 mmol, 73.6 mmol, 1.26 equiv) followed by
di—tert-butyl dicarbonate (12.8 g, 58.4 mmol, 1 equiv). After stirring for 1 h the reaction
mixture was washed successively with water (200 mL) then saturated brine solution (200
mL); then dried (MgSOs), filtered and concentrated to give 13.9 g of the desired product as a

clear oil. The material was used immediately in the next step.

HN BocHN” "N
BocHN” " gr + O\ — O\
NHCbz NHCbz
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[1-(3—tert—Butoxycarbonylamino—propyl)-piperidin—4—yl]-carbamic acid benzyl ester
To a solution of piperidin—4—yl—carbamic acid benzyl ester (15 g, 58.4 mmol, crude product
from Boc—deprotection step) in dimethylformamide (60 mL) at 23 °C was added potassium
carbonate (12.1 g, 87.6 mmol, 1.5 equiv), potassium iodide (4.85 g, 29.2 mmol, 0.5 equiv)
and (3—bromo—propyl)—carbamic acid tert-butyl ester (13.9 g, 58.4 mmol, 1 equiv). The
resulting mixture was warmed to 60 °C (oil bath). After 90 min at 60 °C the reaction mixture
was cooled to 23 °C then partitioned between ethyl acetate and water (100 mL each). The
organic layer was separated, washed with saturated brine solution (150 mL), dried (MgSOy),
filtered and concentrated. The product was purified using an Isco CombiFlash automated
chromatography system. The residue was loaded onto a 330 g silica gel column as a solution
in dichloromethane (25 mL) then eluted with 2 M ammonia in methanol in dichloromethane
(0-12.5% 2 M ammonia in methanol linear gradient over 12 column volumes at a flow rate of

100 mL/min) to give 16.9 g (43.2 mmol, 74% over 3 steps) of the title compound as a clear

BocHN™ "N BocHN” "N
—_—
NHCbz NH,

[3—(4—Amino—piperidin—1-yl)-propyl]—carbamic acid tert—butyl ester

oil.

To a solution of [1-(3—tert—butoxycarbonylamino—propyl)—piperidin—4—yl]—carbamic acid
benzyl ester (16.9 g, 43.2 mmol, 1 equiv) in ethanol (200 mL) at 23 °C was added palladium
on carbon (2.25 g, 10 wt. %, wet, Degussa type). The reaction vessel was placed under an
atmosphere of hydrogen (balloon) and stirred for 14 h. At this time tlc analysis indicated the
reaction was incomplete, the mixture was filtered through a pad of Celite, washing with
ethanol (100 mL). The resulting solution was treated with fresh palladium catalyst (2.25 g),
then placed under an atmosphere of hydrogen (balloon) at 50 °C. After 7 h tlc analysis
indicates complete consumption of the starting material. The reaction mixture was cooled to
23 °C, and then filtered through Celite, washing with ethanol (200 mL). The filtrate was
concentrated to give 11.1 g (43.2 mmol, 100%) of the desired compound.
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wel | known to those of skill in the art. Exanple 1 - Synthesis of 592 The
conpounds of the present invention can be made using synthetic chem cal
10t echni ques well known to those of skill in the art, including the schenes

outlined herein. For illustrative purposes, the syn{rggis of conpound 592

h
is described bel ow~ _~15-4-Benzyl oxycar bonyl BeHho- pi"pefli dipe- 1- carboxylic
acid tert-but $PHBt er @}1/ 047320PCT/ US2010/ 052924 ution of
4- am no- pi peri di ne- 1-car SJ{”_%acid tert-butyl ester (11.98,g, 58.4 nmol,
1 equiv) in THF (80 nL) at 2 was added a saturated sol utdy Nq% sodi um

bi carbonate (200 nL) foll owed by benzyl chloroformate (9.19 ni, 64.2 mol,

1.1 equiv). The reaction was stirred for 55 min then partitioned between
cepar at o8, Cap s WpPioBET o ToEhr bl RE P ARE T IO I U ed Cvoson
filter Edl“cazﬂ%IQM@[BL@L%iﬂOOp@EM@inZQwﬁ)—@r@?r_l]t—éd’ib&ﬁici adid (TA-ButyBiseE (AB4 was
used in the next step without further purification. BocN HN
5 g, 28.6 mmol, 1 equiv) in dichloromethane at 0 °C (ice—water bath) was added triethylamine
(5.97 mL, 42.9 mmol, 1.5 equiv) followed by phenyl chloroformate (3.97 mL, 31.4 mmol, 1.1
equiv). The reaction mixture was stirred for 2.5 h at 0 °C, then partitioned between
dichloromethane (200 mL) and saturated aqueous sodium bicarbonate solution (250 mL). The
organic layer was separated. The aqueous layer was re—extracted with dichloromethane (50
10 mL). The combined organic layers were dried (MgSQO,), filtered and concentrated to give
10.5 g of the phenyl carbamate as a white semi—solid. The crude residue was dissolved in
methanol (60 mL) then treated with aqueous ammonium hydroxide solution (28% ammonia,
60 mL). After stirring for 15 h at 23 °C the reaction mixture was concentrated. The residue
was treated with ethyl ether (300 mL) to give a precipitate. After standing at 23 °C for 2 h,

15  the precipitate was collected via filtration through a medium porosity glass frit. The collect

white solid was dried in vacuo to give 6.23 g (20.8 mmol, 73%) of the desired urea.
0

HO
0, — s
02N Br B

OsN r
(4-Bromo-2-nitro—phenoxy)-acetic acid ethyl ester

20  To a solution of 4-bromo—2—nitro—phenol (3.28 g, 15.0 mmol, 1 equiv) in
dimethylformamide (40 mL) at 23 °C was added potassium carbonate (4.14 g, 30 mmol, 2
equiv) followed by ethyl bromoacetate ( 1.84 mL, 16.6 mmol, 1.1 equiv). The resulting
mixture was warmed to 60 °C (oil bath) for 90 min then cooled to 23 °C. The reaction
mixture was partitioned between ethyl acetate:heptane (1:1) and water (100 mL each). The

25  organic layer was separated and washed successively with water, saturated brine solution
(100 mL each) then dried (MgSQ,), filtered and concentrated to give 4.50 g (11.5 mmol,
77%) of the product as a yellow oil.
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NHCbzNHCbz 10 Pi peridi n-4-yl-carbam c acid benzyl ester To a sol ution of

4- benzyl oxycar bonyl am no- pi peri di ne-1-carboxylic acid tert-butyl ester
(20.4 g, wouda/dsraam previ ous step) in dichloronethane (200/usk)loas2928 C was
added trifluoroacetic acid (40 nmL). After stirring for 45 mn the reaction
m xture was concentrated. The residue was dissolved in water (100 nlL) then
basified to pH 11 via addition of solid 15potassi um carbonate. The
resulting solution was extracted with dichloronethane (2 x 150 nL). The
organi c extracts were extrenely cloudy; they were dried (Na2SO4), filtered
and concentrated. The residue was dissol ved/ uspended in chloroform (70 ni)
and the observed ?artlculates wer e reanegt af i on through a gl ass
frit. The sol N own oil. This
material was used with D , :
20HBr . H2ZNBr BocHNBr @8- Bramospr opyl) - carbami ¢ acid tert-buty Fer To
3- br onopr opyl am ne hydrobrom de (12.8 g, 58.4 mol,
di chl oronet hane (200 nlL) at 23 C was added trlethylanlne (10.2 mMmol, 73.6
nmol , 1.26 equiv) fol | owed by 25di-tert-butyl dicarbonate (12.8 g, 58.4

nmol , 1 & I 1.h th nmx ure was washed
successi ve y vhlotrﬂ é/\atngfewz &ng 5"?'{% he%%xiy razfgfagg%l Jl e%) “Ution (200 m.);
then drigda (MNIRHOF, (4fbbotRrechigdhheamennddeat Qdd'feﬁhyngt@ (235%, 9.70fmibE 1desi r ed
product as a clear oil. The material was used inmediately in the next step.

HN B&cHNgauiv) and I-cthynyl-3-fluorobenzene (1.34 mhzdéﬁmemol»l 2equiiithz  NHCbz WO

2011/ 047&%@@&%%@ g 6 %\%ﬁl a rmcrowav reactor Ves el Waﬁ adﬁd triethylamine (4.05

[1-(3-tert toxycar no- pr op y - pl perl carbamc aci'd benzyl
ester Tanh, Xbl tﬂrmo:lnS equlp) p&ﬁp‘pedldﬂhdb—()ﬁﬁ-rﬂgilﬂ@@mlmohé)l(lfi doen2yhd esher (15 g,

(60 ) hifhigiebl et Tae BOr e i BLA Banatto O pahold BTl 15
equi v), rgapcttl%ﬁ%}# rpla{cg LA 6fa ?%)ngrtmg%h%rerwme hea@e(ﬁ€%gug\%1 q@lgroa)var\rf]%?actoi

(3-brono-propyl)-carbamc ac tert ster
equilg) . f6h&0 més Ulheirogption xtixtues mthmpmmdohm Bdween( @hyl abettte)heptht €r: l)azefhdm' n

60 C 23 C.th d b
2t ny ! aced StHCa ARG A DR FIe GPE B oy BrlRse S Spbpat e,
washed %E&sﬁ@él%@ﬂﬁs%&étbﬁ‘ﬁ%t hygdo@ﬁlnﬁa%c"a%dﬁiabe 147t MOy solurk | ter ed

and concentrated. The product was purif using an Isco Conbi Fl ash
aut omat éﬁca:bntmtm&a@gaiaﬁhguwsammonﬁm clnlesdduetuwa@i lbmmiilt@m(d)O(anﬂwcg) silica

| col ion i hi t 25 t | | ut ith 2 M
armon a i s Oy Wrichatt SePETE: B Rs g, PR AL R bt hanol
l'ingar grafhienkh evt8mated cﬁﬁamafagruﬂla;umfenatrh@ i Waligaddll oh@Da My Fhilia t O

give 16.9 g (43.2 mmol, 74% over steps) of the title conpound as a cl ear
150i | . .gelcolumnasa soB@@Hme]ggquanemﬁmz)Mh@ cluted with ethyl acetate in heptane

(0—40% cthyl acetate linear gradient over 16 column volumes at a flow rate of 85 mL/min) to

give 1.72 g (5.01 mmol, 52%) of the title compound as a brown oil.

0
co 0 ® . LT
F
O5N R . o) H O

6—[2—(3—Fluoro—phenyl)—ethyl|-4H-benzo[1,4]oxazin—3—one

20

To a solution of [4—(3—fluoro—phenylethynyl)-2—nitro—phenoxy]—acetic acid ethyl ester (1.72
g, 5.01 mmol, 1 equiv) in ethyl acetate (50 mL) was added palladium on carbon (500 mg, 10
wt. %, wet, Degussa type). The reaction vessel was placed under an atmosphere of hydrogen

25  (balloon) and stirred at 23 °C for 15 h. At this time LCMS analysis indicated the reaction
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[ 3- (4- Am no- pi peridin-1-yl1)-propyl pcarbam c acid tert-butyl ester To a
solution of [1-(3-tert-butoxycarbonyl am no-propyl)-piperidin-4-yl]-carbamc
acid 20 bxozygivmesizer (16.9 g, 43.2 mol, 1 equiv) in etkramalS2¢ia0829%4.) at 23
C was added pal |l adium on carbon (2.25 g, 10 wt. % wet, Degussa type). The
reacti on vessel was placed under an atnosphere of hydrogen (ball oon) and
stirred for 14 h. At this tinme tic analysis indicated the reaction was

i nconplete, the mxture was filtered through a pad of Celite, washing with
et hanol (100 nL), The resulting solution was treated with fresh pall adi um
cat al ysteopips gixturg of theedesiedbeagoxpsinone arrductisitie ped wacyrlerdsgde( bal | oon)
at 50 C r e HS$hd-NGH I : 2 i e

ot ar ti ng e oS g A RS C o G L firE R SRR (100
filterednbhibagbluGeh waecowastnated) thdnt de—disdodwedl in @G0acrtdte (IMPenk) dridrraflexadas

concentrat jve 11..1.. 43.2 mmol, 100% .of ,the desjred conpound. WO
om0 a8 Bk V5o S S AR R Fqed ks fgdpratie. 2
[3-(4- Urtsiueﬁe[sgifsﬁE I8l Mrydira¥el 11 P @R ds @B LA €5 G Esdl@idm WA éhuest BF a TO a

sol ution of -(4-am no-piperidin-1-yl)-propyl]-carbamc acid tert-butyl

est er ( 7uBHerSgh. TA8.s6lutmmiwas toagditod3 TG theth oisbedosmetdsaivel yavitlowate,i lc&Nwat er

bat h) was added trjethyl am ne .97 nL, 42, |, 1.5 egui Vv ol | owed by

phenyl oRLE B Ah e 7%@&3%@%@_@@ 11?09"@&9%}% E’WW%%Q@ KT xt oy e
was sti rg@dohQntrated. Thbrofudewat peRAfiBALdind hOTeE Cogiviaedh Mitshhey omet hane (200
m.) and saturated aqueous sodi um bi carbonate solution (250 nL). The organic

| ayer wehraegagraplkedsys®ine Thqueadis wanylerdodaata @8@ gsilime igeldcolimm as a solution in

di chl h 50,10 : i ned ic | e dried sM),
i+ 007 o MEHGRAEAEER ( Rdien T8 SahaRGo i B SBGHR T A EL A0
sem - sollifdar dia@ichtr (e 18 eslufne olvatestit S TRWREE éfoomal hainPlo ¢i6O1 k) (nmn)

treated with aqueous ammoni um hydroxi de sol ution (28% amoni a, 60 ni).

After stmmpl, 89”79 ef thesitle cemppgnday nansehét i on mi xture was concentrated. The

residue was treated with ethyl ether (300 ni) tﬂ/gi ve a precipitate. After

standi ng at 23 2 h, 15the precipitate was colected via filtration
d|i u v

t hrough a ne osity glass fit. The collect e~splid was dried in
vacuo to gi : Ong 7ol , 739%—of™t he desi :
(4- Brono- 2-ni t Ho- phenoxy) facgtic acid ethyl estG g a~so
4- br ono- 2-nitro-phenol (3.28 g, 15.0 mmol, 1 equiv) in dineth gr mam de
(40 nmL) at 23 C was added potassium carbonate (4.14 g, 30 nmol, i
foll owed by ethyl bronpacetate ( 1.84 nL, 16.6 mmmol, 1.1 equiv). The

resyl_ti L xtur rmed to .60, .C (oil t for,9Q. mn then cooled to
05" 85" Tia-Fhibedr SRR ek el Brave Balthaei e cHienebEls hept ane
(1:1) anfiméaiy@Larhil@O mL each). The 25 organic layer was separated and
washed successi velfyd‘vvith wat er, saturated brine solution (100 nl, each)

1

t hen dri’ede golpBoA9f dimethyEpeerraidd (&84 edntlp &tradol ¢ Jeqpev)4n shlogpfom (K) mia|
77% of att B%vatzgsda%%ted Sﬁos%hgr%ls(l\}%vgxglcllﬂ'oride (0.78 mL, 8.49 mmol, 2 equiv). After stirring

10 min at 0 °C, the reaction vessel was warmed to 23 °C for 10 min then re—cooled to 0 °C. A
20 solution of 6—[2—(3—fluoro—phenyl)—cthyl]-4H-benzo[1,4]oxazin—3—one in chloroform (7
mL) was added. After stirring a further 5 min at 0 °C the reaction was warmed to reflux (oil
bath) for 4 h then cooled to 23 °C and partitioned between dichloromethane and water (100
mL each). The aqueous layer was adjusted to pH 12 with 5 N aqueous sodium hydroxide, and
then the organic layer was separated. The organic layer was washed with brine (100 mL) and
25  setaside. The original aqueous layer was re—extracted with dichloromethane (100 mL). The
two organic extracts were combined, dried (MgSOy), filtered and concentrated. The product
was purified using an Isco CombiFlash automated chromatography system. The residue was

loaded onto a 80 g silica gel column as a solution in dichloromethane (5 mL) then eluted with
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[ 4- (3- Fl uor o- phenyl et hynyl1) - 2- ni tr o- phenoxy] -acetic acid ethyl ester To a
sol ut i on WO 204/darao- 2- ni t r 0o- phenoxy) - aceti c acid et hyl PeStUsR010258324 g, 9. 70
mmol, 1 5equiv) and 1-ethynyl-3-fl uorobenzene (1.34 nL, 11.6 mol, 1.2
equiv) in dinethylformam de (15 nlL) in a mcrowave reactor vessel was added
triethylamne (4.05 nL, 29.1 nmmmol, 3 equiv), copper iodide (55 ng, 0.29
mol , 0.03 equiv) and trans- dichlorobis(tri o-t ol yl phosphi ne)

palladlun(ll) 0.02 eq The reaction was pl aced

under arftif @Bﬁatﬁtl%g\%ﬁ@r@ t%ﬁt%a@%@ tlae%@reéltqt anrnt%qoattawolﬂlgaé%% 10f or
30
et at & T B O R e L RSB 0 ey

The or gamangeltayen odas separated and washed successively with saturated

aqueous sodi um bi carbonate, 1.4 _saturated aqueous sodi um

blcarbonate sat ur at ed aqueous annuzthntchlorlde saturated brine solution

) then dried (MySO), fllﬁ?red g CONEE r it ed. The product
g an Isco 15 Conbi Ffagh aut omat ed phy system

The resi di nfo a 120 g silita gel CO|UHQ

di chl or onet hane (5 then eluted with ethyl acetate i'h heptane 40@6

ethyI acetate |linear gradient over 16 columm volunes at a flow rate of 85

nm/nmPn) to give 1.72 g (5.01 mmol, 52% of the title conpound as a brown

oil. O { 1,4

orl- 0 5504 (L9 ngeﬁh?&[lﬁn&?eﬁllyi’e% 05 R9eAY hho St PhbayiieuRansp-L 1. 4]

[ 4- ( 3- f InenzoH phiexuzie 3hyRyddeido)npipecidphd rolyjiropgB t-carbamicaeil hert—lastyer (1. 72

g, 5.01 mmol, 1 equiv) in ethyl acetate (50 nL) was added pal | adi um on

car bon C@Eﬁ ng, 10 wt. % wet, Degussa type). The reaction vessel was

pl aced W@golatu%fr%semsfo%op‘z [y 488e R pa ROshaaNd sk ed at 23 C for

15 h. At this ti anal ysi's 1 ndi cateéd thé reaction
2011004 73@oraTthig2 6diorc06292dne ii0annd 46 minol,ur @uof) ant ¢3-désireidd—piperidin-

vas 11 1 eD DoAY Gugh 8 b ARG QY oo GRIRTnd T PROC g dub gt d80 ).

The sol %pramc@@am G\gt)%etatet(erz he- o ssahmed 0l &yl 4,8cetate (100 ni)
and refl uxed for anal ysi s indi cates no inprovement in

cycl i zedalsidwgmyltztémphla@)ﬂ%danet ylsmﬁh@@r{é@uph%ni%nmﬁm%m@t @02 ml.twhg_) was
added alnaéﬁgr ??ﬁ‘fﬂﬂt 'a%%gt%t%k’?' 1%% Wag &l t‘%%g}uv? Tl}% L4 I%H%EIX%I %WWT Gl ution

was coo ed successiv ous
hydrigchlyith grgag kithn thatedétadnedsadl u@m@ts(sarewr@pi Q0pldedarcbd °C @ﬂlbaeh AveSD4) ,
filtered and concentrated. The product was purified using an Isco

Conbi FI ds#t 180t°6rthe sdciedr wantaipdap Ry °6y sndilen Phrtitives] bhtecenagthyloade aodt 0 a

80 silica ol u s a solution in 10 or,0 an t hen

o uteq it (B aloet T TR B BB ge R RSy b Ra Bbet oot over
18 col U%ltﬁﬁh%ﬁ(ﬁﬁm@ t@nhh@ht’(M%S@&ﬁilt@&d%& Bbientr@e@i MR prodit dal ﬂuﬂﬂedmm
85% of the title conpound as a tan sol

1513- Chlusing-2-Ip> @@nthdﬂﬁh@ut@ﬁ@m@dlth@tlhtygqapbjemstﬁ[nl Uiearadianwas lppdagernéaret hyl t
- diynet hyl t ni., - I
> 5 Bqurth RENIR 7 saBl 4R RN AT S8 R Bov i 28y et o i e

(0. 78 nmammBori9 mmiethanca 1ﬁ@wh16roméﬁhhl@d’ (0sBYI 2 Mﬂgméhanﬁm nﬁﬂtha@oﬂmdah@raﬂ%ﬁctl on
vessel was warned to 23 C for 10 mn then re-cooled to C. A 20 solution

of 642- (FSF | {160IBBORYMIS-ab 8 HPM] mmf&@ﬁﬁwmnhpo%ezﬂmgé%l? e} ek ofr m (7
m.) was tﬁgg&?? @g%@dlastaaf Lg)\;}g)rgwﬁuﬂt({ter mn at 0 C the reaction was

(100 nL ea
was purifi

warned to re then cooled to 23 C and partitioned
betmeen deoegh 0T ONYe haNe and water (100 nmi eath eJaqueous | ayer was
adjusted to pH 1 gueous sodi um hydr OXI d @ the organic
| ayer was separateq, 1 :E;ganhfjﬁayer was washed mngﬁk e 0Q«l.f and
H

25
[3—(4—{7-[2—(3—Fluoro—phenyl)-ethyl|-2—o0x0-2,9-dihydro-10-o0xa—1,3,9—triaza—

anthracen—-3—yl}—piperidin—1-yl)-propyl]-carbamic acid tert—butyl ester
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25 set aside. The original aqueous |ayer was re-extracted with

di chl oronet hane (100 nL). The two organic extracts were conbined, dried
(MgS™M) , Wolzbawvee@2and concentrat ed. The product was pur PCrasusioszg2ean | sco
Combi Fl ash aut omat ed chr omat ography system The residue was | oaded onto a
80 g silica gel colum as a solution in dichloronmethane (5 nL) then eluted
with WD 2011/ 047320PCT/ US2010/ 052924 et hyl acetate in heptane (0-40% et hyl
acetate |linear gradient over 16 colunmm volunes at a flow rate of 60 nL/nin)

to give 985 ng (2,86 nnol 67‘%})1 of . the title conmpound as an_or ange/ br own
oil . BdeBNNNONR {ﬁ—ﬂ\-r(ﬁ.‘—ﬁ —dimet ylarmnornethylene—6 [2—(3—tluoro—phenyl)—cthylT-2H-

13-[4-( I r
benzo[ 1%4%]’1‘204 aglsﬁy%n}lﬂr el ggﬁgﬁggﬁ %r{)/éfﬁf P Cgfbghfpy%%?ﬁ{aﬁlﬁ@ e&&‘-
tert-but($l0 est 915 1T mrmlsbleqmv))lm apttic acid (15 mL) was placed in a microwave reactor
{3-chl oro-642- (3f|uoro- henyl ) - et hyl Fbenzo] Icl) a

yl i denenttis 1l edP%?élPHWaSQFﬁCﬁ ul@@@@n ﬁﬁ%onftmgs It t9)10 A ina

[ 3- (4-ur il 435 ny,
1728 Sl RREL ooy bl HCRRY ahatft RT3 fé%@%%fﬁﬁkdd?&%af e (5
ng, 0. 0Ddibpantiel l,ossOoﬁEDoelqldl ocyyrret. Fhe acetic acid solutlon was concentrated then the

bi s(di phenyl phosphi no) -9, 9- di net.h n ene hos, 0. 02 |,
0.02 qu?§}§ i @é@?@%l&éﬁi@g %fpﬁi %ﬁzé’% wt}) alzd jth patawa ﬂl&b)mat@rz%dgm
reactio t r i eal ed
(ot bw CaE) L RmAAS: SRACDER B ‘f‘“%“a?ﬁﬂbi@fé;(#b“%%@?? o R et T on

was coolAftertsor@d® fGr 3&ndn 'ahb.’h (bd:retrmqtlon@dxmed: weepargtitndd teoetcatethydadetaat er
S separ Wi th t.urated

100 L h t
ﬁr. AQ s&?ﬁfw%ﬁ @e ghe t ﬁr felayiwgaééalya%at?& P?@Wééi?aﬁﬁqt%ﬁlﬂ%ﬁ QP%d The
product (WasioRY50 m%eﬁsarﬁa (RESORE %1@%%6%%&@%@ maiedsiahs @amt ogr aphy

system The residue was | oaded onto 20 an 80 g silica gel colum as a
sol ut i ordissnlvgilshdpendereinHahethyGacataye: ltldlveﬂmeéll@lnéd hoi) 1 After avobingrtheisalid waset hanol

di chl 8
col umn VOV EHEL ar ot st R woSe sy dst bel i By B e
06;’(]() of Ibéaﬁc@mbﬂmasﬁqmwm @Soraty SlabBY\ yBEDWTHE Prodlict %gam\tﬁﬁqgﬂﬂm 40NHO

[ 3- (15 17%{12%(3«1 Fittiitgs- e M ymetonia in-npetesne! in Gckiproyatned0-oa 21V 3, o- tr. azaa
th - 3-
Nt hr acengnath s PBAL AN A YR QRY b PEALRAT SRS & o 1 R0 ERSR) 0O

{3- [ 4- (Li{2o4mge0 NyT amslpBEh hyf o eitle 4ampIurfd dsarmiphneloplolidt hy1] - 2Hbenzo[ 1, 4
] oxazi n- 3- yl}-\y,p o) p| peridin-1-yl]-propyl ;Q/b C aC|d tert-butyl

ester (31 Hg 0. 510 ,.. 1 equiv) in aceti Naci d (15 was placed in a
m crowave reactor zgi e reactlon_mas pl aggd undé* jon atnDsphere
then heated to 100 € ¥n ive reactor for QOCﬁ¥"H CRB-anahysi s
indicated the desired product obt ai ned, but partial |oss of had

occurred. The acetic acid solution was concentrated then the residue was

di ssolved in tetrahydrofuran (25 nL) and treated with potassi um carbonate

(60020ng 34133- Mmlhq—woﬁyl)}qxjperjdiaﬁd—}d]—ﬂt—@F(&blmyd>—[rlieoyl)bﬁhplﬂéH,QHelﬂg, 0.872
1.7 e . After stirring for 30 mn at 23 C the reaction m xture

was par %A ﬂ’gé)d AR r@fer'?i?_ etate 10 and water (60 nL each). The

organi ¢ Tay %lut\f@ﬁofggp?r—??f[g @nfuNBSHIRAYMLLtHyIFat Uk A1l ditydRE- 190bxH-11 30 50

m.) then dried filtered and concentrat ed. The residue was
di ssol védﬂ%@lpibmélﬁﬁ—ﬁl}iplpe@@lhyl ﬁb@t@ty&cﬁébarawew(dlt@rtrhutylmtey (94nmger

11 ca’ dbloag) B SRR Ry i B oS ComredRh i RRgfiaRia T o °
chr ogat q@arhy ThE$¢RAbn WaS stk Qe B0 Was tifhWoekntfc@UTRe RB-AudVas dissolved in

water (10 mL) then treated with 1.0 N aqueous hydrochloric acid (2.0 mL). The resulting

solution was concentrated, and then the residue was re—dissolved in water (10 mL), treated

with hydrochloric acid (2.0 mL) and concentrated. The residue was dissolved in water (10

mL) and then the resulting solution was frozen and then lyophilized to give 88 mg (0.165
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15 g silica gel cartridge with 2 Mamonia in nmethanol in dichloronethane

(0-8% 2 M amonia in methanol |inear gradient over 24 columm volunes at a
fl ow rat ewof20ti®4md2bomi n) to give 94 ng (0.167 nmol, 33% Pofi/ush@osioke
conpound as a pale yellow solid. BocHNN . 2HCl 20

3-[1-(3- Am no-propyl) - pi peridin-4-y1]-7-[2-(3-fluoro-phenyl)-ethyl]-3H 9H 1
0- oxa-1,3,9-triaza-anthracen-2-one To a solution of

[3-(4-{742-(3-fl uoro- phenyl) et hyl]- 2 0xo0- 2, 9-di hydr o- 10- oxa- 1, 3, 9-
triaza- anthracen 3-yl}- er i din-1- pr.opyl Fcarbam c acid tert-butyl
ester (9BMAY %) pEtHe mt’é@m.(dﬁjw%{ ﬁclapeﬁff B aet Heltey pagl HOMRLEDS C was
added trjgyly qutlc aC|d 25(4.0 nL). The reaction was stirred for 30 mn
t hen concent ate The resi due was dissolved in water (10 nlL) then treated
with 1.0 N aqueous hydrochloric acid (2.0 nL) The resulting sol ution was
concentrated, and then the residue,Was r& |ssolved in water (10 ni),
treated wifh hydroqﬂhgﬁbc acid (2. o m.) oﬂcentrated The resi due was
di ssol ved i waf er TG-S ) hen the 7es| N%I n®ol-ution ‘was frozen and

then | ydphy I'i ze taﬁglve 88 ‘T%S——ygrﬁg§ifﬁ47320p 0/ 052924
mol , 99% ef The desined prodyct® (dlhyéﬁﬂﬁ @i de salt)«é a | 1 ow solid.
LOVS. (El): 464.1 (Nr+ H' 5 €52C05(15 eq) 4 H OMe

3- Chl oro- 2- dlnethylanlnonethylene 3, 4- &ﬂﬁ;é#& 2H benzo[ 1, 4] oxagzi he- 6-
carboxylic acid nethyl ester (2) 4.05 nL of DWVF (52.5 mmol | @dwvdbmequi v) was
added to CHC13 (100wmt), the resulting solution yas-cooled|t8*00C before

treated w t h"™ricfi oro‘ﬁﬁgbﬁﬁgig(G 439, 42oAmmly 2.0 edﬁﬁy) t he reaction
d

solution was wagphee to RT an oI red L@fm,oZdbcm nut es b§T§T ool ed down
to 00C agai n aagdeadded 3-0xo0s 3¢9 [ ro- 2klbbenzol 1, 4]oxa2lﬁéw arboxyllc
acid methyl ‘ester (1) (4.36g, 21 mipl, yPH0 equiv) at 00C, 5and the“Mesul ting
reaction mxture was heated up to refI%x for 6 h. Wien TLC and LCVMS showed
t he reac%ﬁ@ﬁ\ﬁquéonplete the reacti ogvmxture was cooled to RT and
partitioned wt ;;a or onet hanecamg,wat er , d aqueous | ayer was basified
with 5N of NaOH &0 15 and extract ed mntb{@?’ ronmet hane (3 x 100
m.). the conbi ned orga I yerﬁggs concentr at purified by colum

chr omat ogr aphy (Sr02, 20) 50%-Et 0Ac/ Hept ane g¢r adi ent éfumfﬁ

t he desired

3- ChPor o- 2- dinethylaninonethylene 3, 4- di hydr o2H benzo[ 1, 4] oxazi ne- 6- car boxy
lic acid SRR dindA9n®- P aih A Sh kol L9fhaARewe! | ow sol i ds.
20 WO 2011 047320P 82010/052

3- 13- [ 1-casbexic-#id cquthﬁlr emty(%)rﬁ @fon]dr oPPME (95D &muaph-245 yqu);ms ddded2to
?T;[rﬁ;[‘y'@r{@[‘ md‘y' PRC e FeSifg " Bidien S0E°Lebofthf8 207 SR Bk §if®!
3- [ 1- ( 3-thiElklbroBHbHRYECAL AGBYA BRI DO CRYF). 1R RAEHIH ddivtion M asdvaxRd tS RY far tetr

ahydro- 1H 10-oxa-1, 3,9-tri aza- ant hr acene- 7- carboxylic acid nmethyl 5 ester (
5). 1A sottigred dor ¥ rnlnutes before cooled down to 0°C again and added 3—Oxo0-3,4—dihydro—2H-

2 O S A AL G0 st Tl PRSI ey oy

(4- Urei dmdﬁh@@ésuﬂinlg ﬂeacyibh rﬁfx@t&yhﬂ'asclﬁra’fbarﬂlﬁtoaﬁlﬂdx tfer &-HoWivdn EECewnd(B(IMS
(1.379, 4.6 mmol, 1.0 equiv) |n dloxane 20.0 m) was treated with Pd(QAc)?2
(20. 6 nghoneddmnirartionwas cegnlets th ﬁ)(éﬁ‘i‘?‘i.*)‘ﬁb@”ftﬂt? By cogled saidi andoputitiaesd v)

and Cs2 t

it ur o s e RnerRart ey SR oyt BRIAR VAT I (RAGIATHIOR.
congdlset eandt baracedc tiithn divhioremethwaes (8li x el0l ylgddbed avinttinedic etdanicadiydr (v8adl)
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| ight brown solid. For 6: C24H31N506, LCMS (El) mle 486(M' + H).
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agai nst (gidero hacdogr MROHCEB0L,S BFadadnd d1f@dn)t BE aPfofS aRt addsRad Oof—[flaBaterar

activi ty agai nst Eschericia coli is 30illustrative and in no way Is
i nt endecBlltoXNaﬂfb0n)tlhmllyb@p@md)—mml(bne%@h]t—%mﬂI%Q;?ﬂ—tﬂtlﬂeh)cb’n’pbﬁﬁﬂb of the

present jnv R_.can ed ns f O cr nisms WO
011/ ou7ado bty BB BEsB3AEeRNS b PRST sfer Sohial il P
desired thérbcaaBheraea. brwﬁbhym@ﬂ Hdiel CH7H4N06, LaMEK (I A/e 5&RMESER At i ON
and the selection of a cutoff value of 16 mcrograms/nm is also

i 1138t rdiarve aﬁﬁBSNiﬁ)m%Cb@(El?sm/ﬁ(&ﬁMedL Hb linit the scope of the present

invention. For exanple, a "-" is not neant to indicate that the conpound
necessarily lacks activity or utility, Sbut rather that its MC val ue
agai nst 3-fb-(3B-rditcBuerkyoaxtrongtaysino spropyl)gpipatidin-dhai-26x 04 L9-atihedm/ dH- Tabl e
2. CorrpOLbn —0xa— %QS—trgzaEa(ﬂthra%Il%?ggr%oyl\;/gfl?c gcglg (6)3 ?M of3 I?l%H g(?u%ous solution (4.5
mL, 3 equiv) and 3—-[1-(3—tert—Butoxycarbonylamino—propyl)-piperidin—4—yl]-2—oxo—
25 2,3,9,9a—tetrahydro—1H-10-o0xa-1,3,9—triaza—anthracene—7—carboxylic acid methyl
ester (5, 760 mg, 1.52 mmol, 1.0 equiv) was added to THF ( 5 mL), warmed up to 50 °C
and stirred until LCMS showed no starting material left. The reaction solution was cooled to
RT and extracted with EtOAc. The aqueous layer was acidified to pH 2 and the desired
product was precipitated and filtered to yield 3—[1-(3—tert—Butoxycarbonylamino—propyl)—

30  piperidin—4-yl]-2-0x0-2,9-dihydro-3H-10-o0xa-1,3,9-triaza—anthracene—7—carboxylic
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acid (412 mg, 738 mg theoretical, 56%) as a light brown solid. For 6: Cy4H3;NsOs, LCMS
(EI) m/e 486(M "™ + H).

4—[3—({3—[1-(3—tert—Butoxycarbonylamino—propyl)-piperidin—4-yl]-2-o0x0-2,9—
dihydro-3H-10-o0xa—1,3,9-triaza—anthracene—7—carbonyl}—amino)—propyl]-
piperazine—1-carboxylic acid tert-butyl ester (7). A solution of 3—[I1-(3—tert—
Butoxycarbonylamino—propyl)—piperidin—-4—yl]-2—oxo0-2,9-dihydro-3H-10-oxa—1,3,9—
triaza—anthracene—7—carboxylic acid (6) ( 150 mg, 0.31 mmol, 1 equiv) and 4-(3—Amino—
propyl)—piperazine—1—carboxylic acid tert-butyl ester (150 mg, 0.62 mmol, 2.0 equiv) in
DMF ( 5 mL) was treated with HATU(235 mg, 0.62 mmol, 2.0 equiv) and Hunig’s base. The
resulting solution was stirred at RT for 6 h. When TLC and LCMS showed the reaction was
complete, the reaction solution was concentrated in vacuo, and the residue was directly
purified by column chromatography (SiO,, 0 — 10% MeOH/CH,Cl, gradient clution) to
afford the desired 4-[3—({3—[1—(3—tert—Butoxycarbonylamino—propyl)-piperidin—4—yl]-2—
0x0—2,9—dihydro—-3H-10-oxa—1,3,9—-triaza—anthracene—7—carbonyl }—amino }-propyl |-
piperazine—1—carboxylic acid tert-butyl ester (106 mg, 220mg, theoretical, 48%), which was
treated with 4M HCI in dioxane to afford the final product 3—[1—-(3—Amino—propyl)-
piperidin—4-yl]-2—-ox0-2,9—dihydro-3H-10-oxa—1,3,9—triaza—anthracene—7—carboxylic acid
(3—piperazin—1-yl-propyl)-amide (8). For 7: C3sHssNgO7, LCMS (EI) m/e 711(M" + H). For
8: C,6H33NgO3, LCMS (EI) m/e S11(M" + 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
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depending upon the performance activity desired to be gathered. Furthermore, the “+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

example, a “~” is not meant to indicate that the compound necessarily lacks activity or utility,
5  Dbut rather that its MIC value against the indicated microorganism is greater than 16

micrograms/ml.

Table 2.

Compound Number E. coli
ATCC25922 MIC

392
393 -
396 -
400 -
402 -
440 -
442 -
460 -
528 -
529 -
543 -
544 —
557 -
558 -
575 -
576 -
578 -
579 -
592 +
595 -
598 -
603 +
604 -
606 -
614 —
615 -
627 +
638 -
639 -
641 —
642 —
643 -
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690
WO 2011/047320 PCT/US2010/052924

Compound Number E. coli
ATCC25922 MIC
651 —

656 —

657 —

658 —

659 —

660 —

664 —

667 —

669 —

671 —

672 —

674 —

675 —

676 —

681 —

685 —

686 —

689 +

690 —

691 —

694
695
696
707
708
714
715
718
729
730
731
732
733
738
740
741
748
749
750
751
752
753
754

+ [+ [+

+11

+11

+ |+

+ |+

+11

+ 4|+ [+
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Compound Number E. coli
ATCC25922 MIC

763
765
774
776
777
781
782
783
792
793
794
795
798
811
812
818
832
833
858
859
868
869
870 —
888 —
889 —
890 —
891 —
903 —
904
908 —
909
916
917
919
920
921
929
938
941
942
950
953
954

4[|+

4[|+

+11

+|+ [+

++ [+

+|+]1

[+
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+ 748 749 + 750 751 + 752 + 753 + 754 + Compound Nunmber E. col
ATCC25922 M C 763 765 + 774 + 776 + 777 + 781 + 782
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Compound Number E. coli
ATCC25922 MIC
955 +

956 +

972 —

973 —

976 —

993 +

1006 —

1007 —

1008 —

1014 —

1016 —

1025 —

1026 —

1030 —

1031 —
1032 +
1033 +
1041 —
1042 —
1055 —
1056 —
1058 —
1070 —
1071 —
1072 —
1073 —
1082 —
1083 —
1084
1086
1096
1133
1134
1135
1145
1146
1147 —
1192 —
1193 —
1197 —
1198 —
1212 —
1213 —

+ 11

[+

133



783 + 792 + 793 + 794 + 795 798 811 + 812 818 + 832 + 833 + 858 859 +
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Compound Number E. coli
ATCC25922 MIC
1234 +
1235
1236
1237
1238
1244
1269
1270
1271
1368

1369
1370
1421 -
1426 —
1427 —
1441 -
1449 —
1450 -
1464 -
1465 +
1466 +
1467 -
360 —
362 -
367 —
371 -
375 -
377 -
378 —
379 —
380 —

]+

_|_
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Compound Number E. coli
ATCC25922 MIC
390 -

391 -
411 _
426 -
430 -
447 -
469 -
568 -
569 -
570 -

4000c
4001c
4002c¢
4003c¢
4004c¢
4005¢
4006¢
4007¢c
4008c¢
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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.
EQUIVALENTS

5 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
description, and all changes that come within the meaning and range of equivalency of the

10  claims are intended to be embraced therein.
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What 1s claimed is:

1. A compound having the formula:

C—B—A o) D—E—F C—B—A O -
\N/\/[ :Q I\N/ o

)\ & )\

O N H G—H—J o N H

(V), G—H—J

(VI),
O 0]
—B—A —E— C—B—A D—E—F
e« O
)\ )\ & -
07 SN N G—H—J o7 N7 ONT Te—H—
H (VI),or H (VIID)
wherein —-G-H-J, alternatively, is selected from
H—J
/
—G
A\
H—J

wherein each H and J is independently selected,

e
\

or -G-H-J is selected from:

X
Ry

=/

2

J

—

2

wherein Ry is selected from CH,, NH, N(C,_g alkyl), S, or O; Ry and R, are C or CH each
independently substituted with one or more F, CHs, CF3, OH, and OCHjs; or Ry, Ry, and R,
are each independently selected from CH, or CR*R” wherein R* and R® are taken together to
form a C;_s carbocycle;

Jis selected from NH,, NH(C, s alkyl), N(C;_g alkyl),, NHC(=0)CH3, NHC(=O)NH,
NHC(=NH)NH,, NHC(=NH)H;

whereinn is 0, 1, or 2;

alternatively, -G—H-J is selected from
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X

)

R

Z\J
wherein Ry is selected from CH,, NH, N(C,_g alkyl), S, or O; R, is a C or CH, substituted
with one or more CHsor R, is CR*R® wherein R? and R® are taken together to form a Cy s
carbocycle,
whereinm is 1, 2, or 3;
Jis selected from NH,, NH(C,_g alkyl), N(C,_g alkyl),, NHC(=0)CH3, NHC(=O)NH,,
NHC(=NH)NH,, NHC(=NH)H;

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(O),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;
() —0-, () -NR~, (g) ~8(0),~, (h) ~C(O)—, (i) ~C(0)O-, (j) ~OC(0)-, k) -
0C(0)0-, (I) ~C(O)NR’~, (m) -NR°CO-, (n) -NR°C(O)NR’~, (0) ~C(=NR°)-, (p) —
C(=NR®)0-, (q) ~OC(=NR°)-, (r) -C(=NR°)NR"-, (5) -NR°C(=NR°)-, (t) -C(=S)-,
(w) ~CESNR ™, (v) -NRC(=S)-, (W) ~C(0)S~, (x) -SC(0)~, () ~OC(=S)~, (2) -
C(=8)0-, (aa) -NRY(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

(ff) -(CR°R®)—,
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wherein (dd) or (e¢) 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
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) «(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®-, -
(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
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, (f) I, (2) -CF,, (h) -CN, (i) -N; (j) -NO,, (k) -
NR®(CRR®)R?, (1) ~OR?, (m) -S(0),(CR°R®)R?, (n) ~C(O}(CR°R*)R?, (0) -
OC(O)(CRR®)R®, (p) ~SC(O)(CRR®)R®, (q) ~C(O)O(CR°RO)R?, (1) -
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
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heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, (pp) a
3—-14 member saturated, unsaturated, or aromatic carbocycle, (qq) —
(CR°R®)NR(CRRO)R?, (1r) -N[(CR°R®)R*][C=O(CR°R) R, (ss) —
(CR°RO)N[(CRROR®*I[(CRRO)R™, (tt) -(CRROWNR(C=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, (¢) L, (f) —CF;, (g) -CN, (h) N3 (i) -
NO,, (j) -NR°R®, (k) —OR?, (1) -NR®(CNR®)NRR®, (m) —C| s alkyl, (n) —C s alkenyl, (o) —
Cy s 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
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, (¢) Cl, (d) Br, (¢) 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,
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Compound Nunber E. coli ATCC25922 M C 390 391 411 426 430 447 469
568 569 570 4000c 4001c 4002c 4003c
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and sulfur), (q) «(C_g 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
5 member saturated, unsaturated, or aromatic carbocycle, (z) -(CR°R®)C(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) -

10 NO,, (j)-NR°R’, (k) ~OR’, (1) -NR®(CNR®)NRR®, (m) —C| s alkyl, (n) —C) s alkenyl, (o) —
Cy s 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

15  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°ROR’,
(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®)NR°R®, (bb) ~C(=NR”)NRR®, (cc) —-S(O),R’, (dd) —
(CRR®),C(O)NRR’, (ee) —(CR°R®)OR’, and (ff) —(CR°R®)NR°R’;

20 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®, (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

25  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

30  of nitrogen, oxygen, and sulfur), (aa) —(C,_g alkyl)~(3—14 member saturated, unsaturated, or
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| NCORPORATI ON BY REFERENCE The entire disclosure of each of the

pat ent doworrent@7and scientific articles referred to herersesloiondes por at ed
by reference for all purposes. EQU VALENTS 5The invention can be enbodi ed
In other specific fornms without departing fromthe spirit or essential
characteristics thereof. The foregoing enbodi nents are therefore to be
considered in all respects illustrative rather than limting on the

i nvention descri bed herein. Sc the invention ks thus ipdicated by the

ppendedreT el PR, (R0 BF KRR o G0 HgN BORET Ror AN ONRIS af4e) changes
|t endod e ba Rrisr Sba Horer o~ B S E s SRR S8 1062028 "t i <
cl ai med iwherdin (#) thormgbyndnt &) thigugh éaah oroptioaally substit@cB-witicone. orDadte R ',
ONN.><-..GHJ HWVII),or wherein -GHJ, alternatively, is selected fromO
5 R"is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, (f) —CF,, () ~CN, (h) -Nj (i) -
NO,, (j) -NR°R’, (k) ~OR’, (1) -NR°(CNR*)NRR®, (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
10 carbocycle, (s) —haloalkyl, (t) (CR°R®)OR®, (u) —O(CR°R®)NR°R?, (v) —~C(O)R’, (w) —SR®,
(x) ~C(O)ORS, (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) —
15  NRPC(O)NR®R, (ff) ~O(CR°R®),0R?, (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
20 tis0,1,2,0r3,

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

2. The compound according to Claim 1 having the formula:

C—B—A o) —E—
\N AN D—E—F
)\ =
(0] N H G—H—J

2

or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
25

3. The compound according to Claim 2 having the formula:
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1 HviIl) HJ/ -G\ HJ , 5wherein each Hand J is independently
selected, or -GHJ is selected from wherein R" is selected from CH2, NH,
N(C _8 alwol2pi1/@87320r 0; Ry and R, are C or CH each i ndepemdsntilomns2924
substituted with one or nore F, CH3, CF3, OH, and OCH3; or R', Ry, and R
10 are each independently selected from CH2 or One wherein Ra and RD are
taken together to forma CL 5 carbocycle; J is selected fromNH2, NH(C 1 8
alkyl), N(C 1_8 al ky1)2 NHC( =0) CH3,  NHC( =0) NH2, NHC( =NH) NH2, NHC( =NH) H;
wherein nis 0, 1, or }alternatlvelg, -GHJ is selected from WO
2011/ 047320PCT/ US2010/ 05%9 Ks~sehected fromCH2, NH, N(Cl_8
alkyl), S, or 0; Rz is a Cor CH substitu ith one or nore CH3 or Rz is
CRaRb wherein Ra and RD are ta t he a£orma Cl-5 carbocycl e,
Swherein mis 1,2, or 3; J is%elefted HromNH2C (T’ 1.8 alkyl), N(C 1.8
al ky1l) 2, NHC(=0) CH3, NHC(=0) NH2, NHC(=NH) NH2, NHC(=NH)’H; CBA, DE F, and
-G HJ avlerahedi-EaF inbydrogas pr ahkareiancutidally adocptable Galarester, nagpeadent | y
selected fromthe group consisting of: (a) a single bond, (b) -(Cl_8

al kyl ) - p,ro‘EI?:‘? he(@f 8 al kenyl)-, (d) -(C2_8 al kynyl)-, wherein i)
0-4 carbon atons in any of (b) (d) immediately above optionally is replaced
by a noiety selected fromthe group consisting of -0-, -S(0)p-, -NR6-, -

15(C=0) 4. Thse@mpmaccondrz@sp@@im3hm‘dngmﬁé@(@qlpm&s- ii) any of (b)-(d)

i medi at _ai;a\ov tiopall y i S substitutedwighajone , and
iii) any of (b) ) above optlonally I\SNSU -(C1_8
al kyl )-R5 groups 20( ) -NR6 (g9) -S(0)p-

-C(0)0-, (J) - / o /. 05 C(O)NR6

-NRGC(O)NRG (o) )0- (a) -0

- C(=NR6) NR6-, (s) -NR6 —NR6 - t - —S) (u) - S) NR6- (v?—H—J,

NreCaES ﬁaé%%f&@@e&%@&?&@g 9%“’ s R R (o) 0, L7,

menber saturated, unsaturated, or aronmatic heterocycle containing one or

nore heteropatons selected fro roupg consisting of nitrogen, oxygen,
and sul f%r%e(c%‘é‘)’o‘&ld?ciﬁrdﬂﬁrﬁé}% %Bg‘é&l% e ff ﬁ%‘&?urat ed, or aromatic
car bocycle, and (ff) (CR@R@Bt—A\

G—H—J,

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

10 6. The compound according to 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,
15 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
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®-, -
20 (C=0)-, —C(=NR®)-, —S(0),NR -, and -NR°S(0),NR"-,
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WO 2011/ 047320PCT/ US2010/ 052924 wherein (dd) or (ee) is optionally
substituted with one or nore R5 groups; B, E, and H are independently

sel ect ed woamtdaes2gr oup consi sting of: (a) a single bon#CTASR)10ASB244
menber saturated, unsaturated, or aronmatic heterocycle containing one or
nore heteroatons selected fromthe group consisting of nitrogen, oxygen,
and sul fur, (c) a 3-14 nenber saturated, unsaturated, or aromatic
carbocycl e, wherein (b) or (c) |s optionally substltuted wi th one or nore
R5 groups; (d) -(CL_8 alk d)ﬁ% % C2 8 al keny1) - (C2_8 al kyny1) -
wherein 10i) 0-4 eraBlSﬁf @5 IMKCH AL LAOOY g PPEgna 1Vh§1@@§fé&1@ld ighpgeor more
optionally is repl;@ngg ﬂgy m)l ety selected fromthe group consisting

of -O, -S(0)p- -C(=NR6) -, -S(0)pNR6-, - NR6S(0)p-, and
- NRGS( 0) pNR6-, i1 )111}amy1yof (a()d)c) (rﬁmediaueboﬁb@vebyticatahyés mﬂ»‘sﬁitute&iIWiyh ir(ﬁl,g
substituted with o e E%rmre R5 groups, and 15iii) any of (d)-(f)

i medi atel y above &fqlkys’laéldsubstl tuted with -(Cl-8 al kyl )-R5 groups:
and (9) ¢ {(GReRRYtrom Nﬁ)ﬁ,@q%}l %gl ected fromthe group
consisting of: 20(a) h ydr ogen, (f) 1, (g) -CF3, (h)
-CN, (i )oran@agmiceutivadly a@dkﬁ)ptablét\lﬁéié WR@)ltOR&r erp)rodIOR@er@ﬁ S( 0) p(CR6R6) t R8,
(n) -<(0)(CR6R6)tR8, (0) - OC(0)(CR6R6)tR3, (p) -SC(O)(CR6R6)tLR3, (Qq)
-C(0)O(CR6R6)tR8, (r) - NR6C(0)(CR6R6)tR8, (s) -C(0)NR6(CR6R6)tR8, (t)

- C( =NR6) 1 CRE BEthb&ehd a(cU()rdmgc%{Nﬁiﬁﬁmﬁe@ﬁ%i’sts%cteﬁ\ﬁ)om aze anyl cyclobutyl,

- C(=NNR6C(0) R6) (CR6R6)t R8, (w) - 25C(=NOR8) ( CR6R6

- NR6C( 0)¢IoRSE) CREohqyl. cydoha iReeoRb ReiRg!, cydy exemee(qlx)hqmb@néﬂe) t R8,

2 T i KRB v (o)

NR8R8 (hiprid@GHand pipediderS(;0) R8, (jj) - N 0)R8 (kk) - NR6C( NR6) NR6R8, (11) a
Cl Kyl 8 al keny| s group, (nn)
a C2 8al'KBRssin 2gy eﬁé m(ﬂeﬁsi}at%\lyggw %w&%ﬁéw Sga%twts@ %tEZ A RMAFGReBIOUBY:
aromat i Caﬂgﬁ{aﬁ(,&@/ 1§a§19§1te%! oRiNg one or nore WO

2011/ 047320PCT/ US2010/ 052924 het er oat ons sel ected fromthe group consisting
of nitr dyerscleoteddrm (@RICsudlkyl v(lp:pﬁ)ma 3 14 menber saturated, unsaturated,

"\ (eRore) t ro [ coof el S Z@f CHIENE Pereiady h%?ptaee%m) tRe],

(tt) - (CRER6) t NR6 (ol s@B@B@)ﬁo%& pcon%ﬁ%@fk@l s(@){} ~NR®-, (C=0)-,
- C(0) (CR6) [ (CR6R6) t RL ‘B%O)N
(CR6R6)tC(0)0(CR6R@(@R$JR6W1)i DN (zz) -N[(CR6R6)tR8]C(O)R8,

and (aaa) -S(0)pN 11) thro |onaII sbstituted
wi th one or nore E%%g)rlmmedlaﬁiléfﬁéovgOpstleoflellcﬂs?lg&{l? 2(%16(? Onaroéalene (%r)ouﬁs,’ (c)
a, (d) Br, (e) |an(1f) CF3 (g) CN (h) N3 (|) - NOZ, (1) _NR6R6 (k)
-0OR8, (1) -NR6(CNR63 % al kenyl o%\ Cl_8
al kylyl, (p) -(cC1i8 éa)lémn}ede%elmbﬁﬁmé}onéléx $rsy %aute%@té} “Eat ebiyDoR” ar omat i ¢
het er ocycl e cont al% @ or nore heteroatons selected fromthe group
consi sting of nitrogen, oxygen, and sulfur), (q) -(Cl1_8 alkyl)-(3-14 nenber
sat ur at editernansely Ui & ®gingloboad;omat i ¢ car bocycl e), 15(r) -hal oal kyl, (s)

- SR6, 3-14 rate or aromatic het erocycle
cont ai nl(ln& W@teéqe%f@%&)om%mm (%rt&fﬁr?g’?é group consisting of

ni trogeny, a%ﬁﬂﬁa{beuﬁ‘&@l %H&Jp‘t%{ble &'ﬂdes(té%) tau%n%!e‘} SEHB&EL BiRt-dgrat ed, unsaturat ed,
or aromatic carbocycle: alternatively, two R5 groups are taken together to

f or MSa car bocycl g;

8. The compound according to Claim 7 wherein C-B—A— is selected from the group
consisting of:

hydrogen,

H H (o]
H N HoN H N
2 H
\/\/ T \/Y HoN N\/\N
1 T N
NH
NH
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wherein (m through (r) and (t) through (u) is optionally substituted with
one or nore R8; 20 R6 is selected from (a) hydrogen, (b) -Cl1 8 al kyl or

al t er nat iwel2g11foa@32R6 gr oups are taken together to form &Ctarshaopsises (c)

- hal oal kyl, (d) -3-14 nenber saturated, unsaturated, or aromatic

het er ocycl e contai ning one or nore heteroatons selected fromthe group
consi sting of nitrogen, oxygen, and sulfur, and (e) -3-14 nmenber saturated,
unsaturated, or aromatic 25carbocycle; wherein (b) through (e) is
optionally substltu ed w th onegpr rmre R8 R7 is selgeted from (a)

hydr oger, ( (d) Br (e) CF3 (9) CN (h) <3 (I)
al keny! , 3‘dcf 8 -(c1's (3 14 "menber "sat d,

unsat ur at ed or ar omatl C het er ocycl e cont ai ni ng" one or rmre het er oat ons
sel ected fmom t he grjioup consi stf“hg of i t r ogen, oxygen, y

2011/ 04732J5KPCT/ US2024 (C1- *BN\TI/RM\@er
(r) al oal kyl ~ 5

052924 a »
sat ur at eeN sa ur&ter arﬂdhat{j arblocy
-NR6R8, (t) -O0R8, (u) >CR6R6)tNR6R8, (V) 0‘:'?" (w) - SRG, (x) -3- 14

menber sat yuated, unsaturated, g aromatic heterocycl gscontaining one or
nore heterqgatons sel ected from)]ig oup consi sting of| ni trogen oxygen,
sa

and sul frar? ¥\ /A5  menbesn

t yrat f the
carbocycle, (z) -( C(0) NR8 (aa) - @%ﬁ (bb) -NR6 0) , (cc)
-NR6C(0) R6, and (dd) ~* C(=NR6) NR6R6; wherein hrough (q) an x) through

(y) are op*ionally subsUtut@th one or nore / IS seLectedfrom(a)
hydr ogen,, ( Br N f )~ CF3, %»\y |) - 10
N2, (j) - NEBRO, k)g-j%g, D~~Nre( nR6) KR6 R (rr) Hc31 8 al ky c18
al kenyl, (o) - C1_8 nyl, (p) -(Cl_8 a (3-14 menber sat
unsaturated, or aromatic het erocycl e containing one or nore het eroatom;

selected fromthe group consisting of nitrogen, oxygen, and sulfur), (q)
-(C1_8 al kyly,-(3-14 menber saturated,_u at rated, or ,gromatic carbocycle),

(r) -3-14 nﬁ?‘oer sat urat ed, un¥%iturat ejf, omatic terocycl e cont ai ni ng
one or nor# a seI ected fromt grgup @i ni trogen,
oxygen, and sulfur (s 14 menber saturat ed, unsaturat ed aronmatic
car bocycle, (t) “hal oal kyl', (u) C(O)(CR6R6)tR9 (v) - SR6,
-OC(O)(CRﬁzRﬁ“\j\Q/\N ” , (X) -NR6C(0) NR6R9,
(y)-NR6C(0)R9, (z) - ’ (@NR%

- C(=NR9) NR6R6, (cc) 0 , (dd) H ( Ovvherel h (s)
i's optionallyy ubstltuted wi th one orjmag RO is se tedfrom(a)
hydrogen, (b) F, (c) d, (d) Br, (e) b; CF3 (g)HzN -N3 (i) -

N2, (j) - NRGRLO, (k). _0R6, (1) -NR6 CNR6)NR6R6 (m C(O)(CR6R6)tNR6R6

(n) -C1-8 alrkyl (o) T Cl 8 al kenyl -Cl1_8 al kynyl)k (q) -3-14 nmenber
sat ur at edfNu §a1\u‘r‘ag 25at (3 | e contdi nirngion r nore
het eroat ons sel ected f { he group consi st of nitrogeh, oxy and
sul fur, (r) -3-14 menber saturat ed unsat ur at ed, or aromatic carbocycle

(s) - hal oal kyl ,

(t)f -(CR 6R6)tO (u) -o(cR6R6)tNR6 *b (v) -Q(0)FR6,
- SRG6, (X)HZN 5
unsat urated, or aro

- S(0) R6; Kyl ) renhe at ur at ed
eter ocycl e conf'al one or rml;Ne het e l\ OITB
sel ected fromthe group consisting 300of nitrogeh, oxygen, and sul (aa)

-(C1_8 al kyI¥-(3-14 Fﬂenber sat ur ﬁ eys\gfzaturat ed or"”V\D

2011/ 04732 . e) (cc)
(ee) H NR6 C(0) (ff) QECRBR(;??% (g9)
through (r) and (z)

- C(=NR6) NR6R6Y (dd)* -
-NR6C(0) R6, and (hh) - 6) t NR6R10; wherein

through (aais optiemal |y substiviutedcw th one or e R1O; 5Ri is
sel ected Lrﬂm(/ayhn Rﬁ%&\w (N&& (9)
-an (h) “Ke (1) - Nool () N m

-C(0) (CR6R6) t NR6R6, (n)™< f.' -8 alkyl, (o) ~ Ikenyl (p) kynyl ,
(q) -3-14 nmewmber sat uhated, unsatwrat eek, or aromatic h.eterocycl e containing

one or mnze)he}egoag)iq@il ectsbd)LtNrquﬂ@Ne\q@z constNi/&\tNi/n\?ANA@X
H H H H H H
FH,C
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of nitrogen, oxygen, and sulfur, (r) -3-14 nenber saturated, unsaturated,
or aromatic 10carbocycle, (s) -haloal kyl, (t) -(CR6R6)tOR6, (u) -0(CR6
R6) t NR6ROGWO(2091/04C20) R6, (W) -SR6, (x) -C(0)O0R6, (y) -S(@rRasS2¢pps29eLl 8
al kyl)-(3-14 nenber saturated, unsaturated, or aromatic heterocycle

cont ai ning one or nore heteroatons selected fromthe group consisting of
ni trogen, oxygen, and sulfur), (aa) -(Cl_8 al kyl)-(3-14 nenber saturated,
unsaturated, or _o(c R66 R\toR6, (cc) _c¢ (=NR6) NR6R6, (dd) aronatic

car bocycl e) ,NH(bb) ONRGRG, (ee) - 15 NRPC(0) NR6R6, (if), -O(CR6R6)tOR6, (99)
- NR6C(0) R6,l_and CR6R6)tN @ dgptlon IIy, whejein either the group
-D-E-F or Hztl)h%Hpgr\O/l((J\pH' i s ‘absdnt, -D-BEMF adndT- GVH-J e not
si mul t aneously absent; 0,1, or 2, and i S 0 1 2, "or 3, Or=

phar maceutiggl |y accgpt abl e salt, ester, tautorrer rodr ug thereof 2
The corrpoungkaccordl gto CI ai mj}\haAvl)g the for rruI a C— B-A ...........

NGy ey O ..... NN utlcaIIy
accept abl e saIt est er torrer or prodru reof 25 3.F The C und
according to Caim2 having the for mul a: WO 2011/ 047320PCT/ US2010/052924
CB-A-N R ). -0t CDNH G W vvherein-D—E-Fis
hydr ogen; szlka/‘phaﬁ j cal l MNWJ t, esi sY%
prodrug therebf 4. |"I'he ppound actordi ng t aim3 haI a:

HzN/m HZN)'\EN)CH\S/\N HzNJkN/\(\N

NH  CH.F NH F

)k ){/\ )"t L

H,N N N /K/\

Hm T H/\@ ol H/\@
NH F

N HZNJKNJ\/\N

H H H

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

HoN

=

NH  CHF,

HoN

=

9. The compound according to Claim 4, wherein G is selected from
5 (a) a single bond, (b) —(Ci_s alkyl)—, (¢) —(Cy_s 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(0),—, ~NR®-, -
(C=0)-, —C(=NR®)-, —S(0),NR’~, -NR®S(0),—, and -~NR°S(0),NR -,
10 i1) any of (b)—(d) immediately above optionally is substituted with one or
more R’ groups, and
1i1) any of (b)—(d) immediately above optionally is substituted with —(C; g
alkyl)-R’ groups;
() 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,

and
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50r a pharnmaceutically acceptable salt, ester, tautoner, or prodrug thereof
5. The conpound according to Caim4 having the fornmula: CGB-A0 N

.. W02011/047320. . ", NN G HJ , or a pharmaceuti cal | yCaasepabioes sal t,
ester t aut omer, or pr odrug thereof 10 6. The conpound according to Caim
4, V\,herei n Ais selected from (a) a 3-14 nenber saturated, unsaturated, or
aromati c heterocycle containing one or nore heteroatons selected fromthe
group consisting of nitrogen, oxygen, and sulfur, (b) a 3-14 nmenber
sat ur at ed, unsaturat ed, or arommtic carhocycle, and (c]) a single bond,
15wherei n ( a)Dor 3(19)msrabes seiuged. LpsasuBied; QiprematG ¢abesElSor nore R5 groups:

B I g?e o 1 Cc2_8
al 'kinii)‘ﬂ%&gé&?ﬁ@ggéﬁ’tﬁ‘gﬂ%ﬁ“ dlm%%elrﬂélgﬁ% PS& -4 c%rb%ya% oms(;:al aEly of
(a)-(c) drambdimadcelitycadlyavecpablid autatdtyr, tagtoneq) @qeddrioy tlerendi ety sel ected from

the group consisting of-O, -S(0)p-, -NR6-, - 20(C=0)-, -C(=NR6)-,

-S(0) pNR6-, and -NR6S(0) pNR6-, WD 2011/ 047320PCT/ US2010/ 052924 ii) any of
(a)-6c) Fmﬂﬁfé'c%hﬁ)bﬁn@g)&%?dl&@{d ©ORah bywh&eﬁlq@sl& 'sélb'été‘djfr%t(ﬁ) &, e RS
groups, and iii) any of (a)-(c) imedi ately above optlona yls "substi tut ed

V\AN}_' g( §\I ae) @l, édl)ld%ﬁi I@)R'S(ﬂgf@&pég -4 (B) Ni @) Js‘l‘é@@c(l)ed‘{ﬂzr 6@1—@&3 (‘ll)-l2 (bl)
- ro ceutlca acce Sa
oot oe RACEARGS @%w%ﬁm L R B ca i ey MG 6Tt G m 6.
wherein 4 rhémﬁ&' s@ﬁltfeﬁgd h%r%?eﬁpéﬂ‘a)fbmaﬁé/ Hét%%éfé corﬁéﬁﬁin%%@to)/hlor&yd ohexyl,

cycl oheptyl, phenyl, pyridinyl, cyclohexenyl;, cyclohexadi enyl,
10di hydrlr@m]oatdtylls selémdafrylm the gltomamynhlsiﬁlgroefmyttqgenmxyghlydmdpylrfmrat;(q) —(Cy s

azetidin rrolldnl eridinyl and i eriden [ of A
el actir B Gen B s o Ret Syt S iFeRu B b ahtley B E@?S%oups
al ter natSRﬁett)’éA 4 rﬁerﬁbesr'sﬂﬁhﬁecp%ﬁ%tut@teﬁsorsﬁbﬁﬁﬁ@ﬁietét’bé‘ﬁ@lé éntaiffad ode 3l kyl ) -
wher ei n 15|) 0-4 carbon atons in (a) i mredi ately above optionally is

repl ac edn@fy hgtompiterny sededtedciren the gionp Kensgitiogf adregertaxygen pudsylfursigh (y) |
- NRS- (SWA n&mb%g Qe}turaﬁ(a uns%&gateci\l R? §1(091)1£10R§1rbocycle alternatively, two R’ groups

are taken together to form a carbocycle; or a pharmaceutically acceptable salt, ester,

15  tautomer, or prodrug thereof.

11. The compound according to Claim 6, 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,
(d) —3—14 member saturated, unsaturated, or aromatic heterocycle containing one or more

20  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.

12. The compound according to Claim 9, wherein G selected from
25 (a) a single bond, (b) —(C;_g alkyl)—, (¢c) —(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)p—,—NR6—, -
(C=0)-, —C(=NR®)-, —S(0),NR’~, -NR®S(0),—, and -~NR°S(0),NR -,
30 i1) any of (b)—(d) immediately above optionally is substituted with one or

5
more R” groups, and
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ii) (a) inmredi ately above optionally is substituted with one or nore R5
groups, and 20iii) (a) imrediately above optionally is substituted with
-(C1_8 alwgl2priRE7zooups; and alternatively, B is a singlPeThsaa/ o296
selected from (a) NH2, (b) -NHC(=NH)NH2 and (c) hydrogen; or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof 25 8.
The conmpound according to Caim7 wherein CGB-A is selected fromthe group
consi sting of: hydrogen, H HN H2ZN NH H HN H2N NHo

0O H2ZNN\./N HHNH __ WO 2011/ 047320PCT/ US2010/ 052924 NHCH2F H2N
_____ woONL /i) jany Qf (dp-(d) immediately above optionally is substituted with —(Cy g

alkyl)-R’ groups;
whereinp is 0, 1, or 2,

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

ij E D—E—F
13. The compound according to Claim 2, wherein G—H—J ig selected from:

D—E—F

G—H—1J G—H—J
G—H—J, or

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

14. The compound according to Claim 13, wherein G—H—1J is selected from:

2L ¢
LAY ,

X 2
LR R R L
AN A N W e

NH; NH, NH, NH,

NH,
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NHF HNMN /FN"""N-"N H NHCF3 H NNN 2HH or a pharmaceutically
acceptabl e salt, ester, tautoner, or prodrug thereof 9. The conpound

accor di ngvocoGl@arizn4, wherein Gis selected from5(a) aprsirngb@obszds (b)
-(C1_8 alkyl)-, (c) -(C2_8 alkenyl)-, (d) -(C2_8 alkynyl)-, wherein i) 0-4
carbon atons in any of (b)-(d) inmmediately above optionally is replaced by

a noiety selected fromthe group consisting of-O, -S(0)p-, -NR6-, -
(C=0)-, -C(=NR6)-, -S(0)pNR6-, - NR6S(0)p-, and -NR6S(0)pNR6-, 10ii)any of
(b)-(d) |nned|ate y above optionally is substituted W th one or, nore RS

gr oupss S - Ny &ahove opi ly is ituted
wth - X rated

unsat dr i I Nng one 15nDre oat ons
sel ected .ron1the grup consi stpng of nitrggen, oxygeno_a 3sulfub and WO
2011/ 047320PCT/ US2010/M052924 (f) a 3-14 menber satyrated,

unsat ur atgeh_or aro c carbocycke/\wherein|(enor (f) opt i onal
substituted with on r re R5 groups; or a pifarnmaceutically acé€ptabl e
salt, ester, Mautoner, .prodrug t\ereof 510. nhe conpount accor di ngNt0
C aim

mhereln R5 |s sel ected from (a), hydrogen,

(e) I, - CF3,
NHC( = (m
-(Cl_ (3

or
at ur at ed,
ot er oat ons G

menber sat
- SRe, (1)
cont ai ni ng off& or nore
n|trogen ~oxygen,

oget her to

‘19

NH;

or —-G—H-J is selected from:

Ry

=/

Z

~
S5

J
wherein Ry is selected from CH,, NH, N(C,_g alkyl), S, or O; R, and R, are C or CH each
independently substituted with one or more F, CHs, CF3, OH, and OCHjs; or Ry, Ry, and R,
5 are cach independently selected from CH; or CR*R” wherein R* and R® are taken together to

form a C;_s carbocycle;
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(d) -3-14 nenber saturated, unsaturated, or aromatic heterocycle containing
one or nore 20 heteroatons selected fromthe group consisting of nitrogen,
oxygen, awo2euld4ms2p and (e) -3-14 nenber saturated, unsaCUAs@Ed/ 0524
aromati c carbocycle; or a pharmaceutically acceptable salt, ester,

tautomer, or prodrug thereof 12. The conpound according to Caim9, wherein
G sel ected from 25(a) a single bond, (b) -(C1_8 alkyl)-, (c) -(C2_8

al kenyl) (d) (CZ 8 al kynyl)-, wherein i) 0-4 carbon atons in any of

(b) - |mTed|a tely above ocptlona I\%/ IS reP aced 6/ a noiety sel ected from
the gr onSé@ﬁ%t?%ffPWd\”é:’-Nﬁ( 153y p N(CnwralkyD:2, NIEC67Q) CHagNEg6PINHz.5( 0) pNR6- |
- NR6S( O)\opy @5@@4 30ii)any of (b)-(d) imedi ately above
optlonally |s subs i tut vvlth one or nmore R5 groups, and WO

2011/ 047&81&@&@1‘1/@3211%/2052924 iii)any of (b)-(d) inmedi ately above

opt| onal | ed w Cl1-8 al kyl)-R5 groups; wherein pis 0, 1,

2, hyimﬁﬁﬁ?sl ((%J%ujtcléls?l?“%@@@‘%‘[able salt, ester, tautomer, or prodrug
thereof 13. The conpound accordi ng t g/ d ai m2, wher ei n GHJ , or or a
pharmaceutically acceptable salt, eskér, tautomer, or prodrug thereof 14.
The conpound according to Cla|m13 Wﬁ re| NnGHJis selected from WO
2011/ 047320PCT/ US2010/ 052924 or -G H'}'im selected from Ry / Rz )n J,
wherein R, is selected from CH2, NH, Cl 8 alkyl), S, or 0; Ry and R are
C or CH each independently substitut ecf\yvith one or nmore F, CH3, CF3, OH,
and 6CH3; or R', Ry, and R J

wherein Ry is selected from CH,, NH, N(C,_g alkyl), S, or O; R, is a C or CH, substituted
with one or more CH;or R, is CR*R® wherein R? and R® are taken together to form a Cy
carbocycle,
whereinm s 1, 2, or 3;

10 Jis selected from NH,, NH(C, g alkyl), N(C,_g alkyl),, NHC(=O)CH3, NHC(=O)NH,
NHC(=NH)NH,, NHC(=NH)H; or a pharmaceutically acceptable salt, ester, tautomer, or
prodrug thereof.

15. The compound according to any of claims 1 to 14 that binds to a ribosome.

15
16. The compound according to claim 15, wherein the ribosome is a bacterial ribosome.
17. The compound according to any of the compounds in Table 1 or a pharmaceutically
acceptable salt, ester, tautomer, or prodrug thereof.

20

18. The pharmaceutical composition comprising a compound according to any one of claims
1-17, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, and a

pharmaceutically acceptable carrier.

25  19. A method for treating, preventing or reducing the risk of a disease state in a human or
animal comprising administering to a human or animal in need thereof an effective amount of
a compound according to any one of claims 1-17, or a pharmaceutically acceptable salt,

ester, tautomer, or prodrug thereof.
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5 are each independently selected from CH2 or CRaRb wherein Ra and RD are
taken together to forma Cl_5 carbocycle; WO 2011/047320PCT/ US2010/ 052924
J is sel ewpadifumNH2, NH(C 1 8 alkyl), N(C i _g al kyl) PCTNISG{160513Ri8,

NHC( =0) NH2, NHC(=NH) NH2, NHC(=NH)H, wherein n is 0,1, or 2; alternatively,
-GHJis selected from'ft24f R, ) m2Z\ 5N, 1 wherein R is selected from
CH2, NH, N(C1 8 alkyl), S, or O; R is a Cor CH substituted with one or
nore CH3 or R, is CRaRb wherein Ra and RD are taken together to forma Cl_5
carbocycle, wherein mis 1,2, or 3; 10 J is selected fromNH2, NH(C _8
alkyl), N(Ci_g alkyl)2, NHC(=0)CH3, NHC(=0)NH2, NHC(=NH) NH2, NHC(=NH)H, or
a phar t l; ter,, t ug t hereof

15 The Conmaanal SLEGHAR ARRIRA e RE] e b B W REmBERRE S, o e

ri bosomdnﬁﬁsteﬂihgta:thﬁﬁmmad oaewioratl imgffeavive lamionmtld,a avhgroend a¢doeding lwosgne is a
bacterial ribps 17. The co nd according to of the conmpounds in
Tabl o 1 B o5 BT kaeft f BEHTTRCSHERDY dPRaRlk Sl SSsF dRUIOmaY, ob REIEHROBPbar ug
t hergof 18. The pharmaceutical conposition conprising a conmpound according
to any one of clains 1-17, or a pharmaceutically acceptable salt, ester,

t aut omer21. dhe pscoafragpniioené ef¢cording tqaar}yhmerfﬁebau;mii ¢tall, pr apbapragbitealdarri er .

2519. A h h
crate | iR e P e, R RS Ptafh i BF Rt o 4 fa e v i
need t haf@ehg amielbbRE ifyRioai®uAimah ofagig@pound according to any one of

clainms 1-17, or a pharmaceutically acceptable salt, ester, tautomer, or
prodrug thereof WO 2011/ 047320PCT/ US2010/ 052924 20 A nethod of treating

M Gr objoaly &%S&Bfﬁﬁt . sbé{ﬁ% o?%ea%?fng%e GO ic?@olé‘t er@ﬁ(ﬁ) 8 d N0 the

hunan or aninmal an e compoun accor I ng any one of

cl ai n8 Jorhdimacomppihiag paatisteddd loyhaboapt addrémsiadit ¢ffeeiveimotimwfanmer, or
prodrug thereof 5 1. The use of .a coqpound accordin to an one of clains
1-17, orcOHNgHRG Aecording LAy Of elsimnl el 7s 1 ¢ phasgpgsuticplly pesppipblesplt,sststr ug

ther eof tattBmbf gﬁﬂn A ENOE v@feré?n %%ﬁmﬂtmifegﬁont %%él%&t@@ fiBnith€ ?fbl?l al

infection in a ani’mal 22. A net treating, eventing or
redUC|n@onh3mn;G& of a ntcrobial |nfect|on |n a human or aninal conprising

d t h | ffect t of
Rccdiding t o kR BB L HRSTE R0 1Rty Eao G AROPPaRl o sal t
ester, taut orfRkumBhiaPsaekbisitt NYuREd pnéﬂ{ﬂﬁfnﬂd @oithﬁrdl}pﬁétﬁﬁétﬁﬁ HoQpies bbqiireds

selected fromthe group consisting of: 15a skin infection, a Gram positive
infection, a I@eampwe@’atliﬂ@‘@r ame@tqdmeumo@@c@mmratmémmf@tlon onehas GRTT
acquired pne nia V|r neu 0S uir
pneunoni a/ verLttf PLIeSF plrasc% a“?ipeﬁtlon %ap elVlC@nft 8}10r11 at g?mpfcat Skm ecti on

such as CRTI sk@istatuge infsddionad sKiy atd eoft tidsoé ﬁﬁtdt@ﬁ)(ssaguﬁceucnﬁgw c infection,
a caonplicated skin and skin structure infectio a skin and soft tjssue

i nf @0t i on ( Someympheateshikigambiphcibinpe indeatiens @i@sﬁi)éﬁad sompliggtedsskan ak s0d | ons
(ussSTl)s and tfs l}nke%a%n?sd aft 'étgdrbéﬁtalgl dtﬁféfcﬁorf asc%i’ngmcét&?ﬁhi Nt

i nfection, Icated I n om na tion, a urinary tract’
i nfection, baﬁhﬁryemaca infs@joini batdramiag mjmcemm, tndocarditisabn htbiovesniti¢udar shunts hunt
infection, scul ar access infectjon, nenjngitis, surgical prophylaxis, a

peritoneal i " AFBEtSTD A, vos A AESSh EER 08N B P g i Qg g a porioncal
met hi ci |1 n-rigRl88RRMhort HFEMACL fittSnfection, a methicillin—resistant Staphylococcus

25 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.

23. The method or use according to any one of claims 19-22 wherein the compound, or a
30 pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, is administered otically,

ophthalmically, nasally, orally, parenterally, intravenously, or topically.
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25aur eus infection, a vanconycin-resistant Enterococci infection, a

l i nezolid-resistant organisminfection, a Bacillus anthracis infection, a
Franci selwa 2oul@ransi s i nfection, a Yersinia pestis inf@criusagloand24
tubercul osis. 23. The nethod or use according to any one of clains 19-22
wherein the conpound, or a 30pharnaceutically acceptable salt, ester,
tautoner, or prodrug thereof, is admnistered otically, ophthal mcally,
nasally, orally, parenterally, intravenously, or topically. WO

2011/ 047320PCT/ US2010/ 052924 24. A method of synthesizing a conpound
according to any of clainms 1-17, or a pharnaceutically acceptabl e salt,

est er, od BF IRAEHE &%?Ifo%}qd afechiing o b GAlipavi rGont ai ning

conpoun accor Ing to any ai s rnaceut|cally

accept ahjharm@demlcadalsytaeccpta;bdms;adnrrester tamtqmm@dmn;godiﬂugrtlmnéof 26. The nedi cal
device according to claim?25, wherein the device is a stent. 10 27. A
conpound having the formula: GCGB-AVDEFNEFI GHJ (1),W-\ (\z(Il),

% WG B-A A rnedlcal demce cHth'nEagFa dokn unaqcéérdl‘lhg td ardy) dne d@cla@n@ié\wgf E-F NI

w,\ )"?"---GHJ (1V), wherein is selectéd fromthe group consisting of
CR3R3, 0 phmmaceoﬁicag(y@l):@.ptab&ﬁﬂt CNORBonzdrt @rmeadiug gheyeoft wo R3s are taken
together to forma carbonyl, V is independently selected from-CR4a- or
-N-; whereinrepresents a fused 5 to 7 menber saturated, unsaturated, or

ar omat i QacThOARYRhI deviQiccdiaingrtoekehing, whginsus Hete is a stent.

10 27.A cornpound having the formula:

CB Al j D—E—F j/i jj —E—F
/Y\ G—H— '?Y\

U,

c— D—E—F

C—B—A
G—H—J(III), or G—H—J(1V),

wherein U is selected from the group consisting of CR* R3 , O, NR4, or S(0),, C=0, C=NOR’,
alternatively, two R’s are taken together to form a carbonyl,

V is independently selected from —CR*- or -N—;

wherein \@ represents a fused 5 to 7 member saturated, unsaturated, or aromatic carbocyclic
15  or heterocyclic ring system;
Wis O, NRI, NORI, or S, alternatively W= is selected from the combination of HO— and H-
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
20  bond, X is selected from O, NR?, 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,
Z is selected from the group consisting of O, NR*, or S(O),,
R!is selected from H and C; ¢ alkyl,
R? s selected from H and C; ¢ alkyl,
25 R%is selected from H and C; ¢ alkyl,

R*is selected from H and C g alkyl,
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Wis O, NRL, NORL, or S, alternatively W= is selected fromthe conbination
of HO- and H both attached to the sanme carbon atom or the conbination of
(C1_8 al kw0)20t1/@moH both attached to the sane carbon &COMS20¥/05Rs esent s
a single bond or a double bond such that when X - - - Y is a single 20
bond, X is selected fromO0, 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 consisting of 0, NR4, or S(0)11, Rl is selected fromH and C1L_8

al kyl, is selected fromH and C1_8 alkyl, 25R3 is selected fromH and
ClL 8 al k%fl is selected feomp Bandd rrdlkyIH and C1_8 al kyl, WO
2011/04@@%@Pgﬂﬁg§2010/052924 R4a is selected fron1H and C1 8 alkyl, nis O,
1, or 2, alternatively, -GHJ is selected fromHJ / -G\ HJ , 5 werein
each H abdritiacle, +Gidépanddntttd froml ected, or -G HJ is selected from )n J,
wherein Rx is selected from CH2, NH, NQQL48 alkyl), S, or 0; Ry and R, are
C or CH each independently substituted/with one or nore F, CH3, CF3, OH,
and OCH3; or Rx, Ry, and R 10 are eack independently selected from CH2 or
CRaRb wherein Ra and RD are taken toget'ier>to forma C1_5 carbocycle; J is
sel e te 1_8 al kyl) 2, NHC( =0) CH3,

NHC( %0) %Jraﬁl]ﬁ%&(ﬁﬁﬁw %éﬁgﬁhﬁlﬁtpﬁ%\%gﬁiel nnisO, 1, or 2

15al t er matiGr&ly is seleckedIfrom: sel ected from'ft24° Rx ) mR \ NI wherein Rx
is selected fromCH2, NH, N(GC 8 alkyl), S, or 0; R is a C or CH,

substituted with one or nore CH3 or is CRaRb wherein Ra and Rb are taken
together to forma Cl1_5 carbocycl e, mherein mis 1, 2, or 3; Jis
selected fromNH2, NH(C 1_8 al kyl), 1 8 al ky1l) 2, NHC( =0) CH3,

NHC( =0) NH2, NHC( =NH) NH2, NHC( =NH) H; /

—
v

J

2

wherein Ry is selected from CH,, NH, N(C,_g alkyl), S, or O; Ry and R, are C or CH each

independently substituted with one or more F, CHs, CF3, OH, and OCHj3; or Ry, Ry, and R,
10  are each independently selected from CH, or CR*R® wherein R* and R" are taken together to

form a C;_s carbocycle;

Jis selected from NH,, NH(C, g alkyl), N(C,_g alkyl),, NHC(=0)CH3, NHC(=O)NH,,

NHC(=NH)NH,, NHC(=NH)H;

whereinn is 0, 1, or 2;

15  alternatively, -G-H-J is selected from

e

Rx
)
R
Z\J
wherein Ry is selected from CH,, NH, N(C,_g alkyl), S, or O; R, is a C or CH, substituted
with one or more CH;or R, is CR*R® wherein R? and R® are taken together to form a Cy
carbocycle,
20  whereinmis 1, 2, or 3;
Jis selected from NH,, NH(C, s alkyl), N(C;_g alkyl),, NHC(=0)CH3, NHC(=O)NH,
NHC(=NH)NH,, NHC(=NH)H;
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WO 2011/ 047320PCT/ US2010/ 052924 CBA, DE F, and -G HJ are chem cal
noi eties, wherein A, D and G are i ndependently selected fromthe group
consi st i nyoab11/@@a32oa singl e bond, (b) -(C1_8 al kyl)- , @CY/USe@B/082924
al kenyl)-, (d) -(C2_8 al kynyl)-, wherein 5i) 0-4 carbon atons in any of
(b)-(d) inmediately above optionally is replaced by a noiety selected from
the group consisting of-O, -S(0)p-, -NR6-, - (C=0)-, -S(0)pNRG-,
-NR6S(0) p-, and -NR6S(0) pNR6-, ii) any of (b)-(d) imedi ately above
optionally is substituted with one or nore R5 groups, and 10iii) any of

W

(b) - (d) GTRretalebyF et dht) Bnahanyicalaneigties: MgeEd with - (CL_8 al kyl )-R5

Toothy A anlgabionifiny (e hine ol cafihepe(t) (OO ) )

- C(=NR6) -, () a siGfleRby, C(b) —(@)s B0 KRG)(CQ s @IkpnylE(, tRETNRBH yn 19},
- NR6C( =NR6) - ) s &(=S)-, 15(u) - C(=S)NR6-, (V) -NR6C(=S)-, (W) -C(0)S-,
(x) -SC(0)- "(éﬁf Moc(=S)-, (z) - C(=S)0-, (aa) -NR6(CNR6)NR6-, (bb)

- CR6R6C(0) -, (cc) j &(@éaﬁﬁﬁ( S50 58) 4ty o (Bl d BBkt O ABE Ve oiﬁfoﬂﬁﬁ’ﬁ RAeplaced

unsat ur at ed or aromatic heter ocfycl e cont ai ni ng oné or nore het er oat ons
sel ected fromthe tg’ra)mpletzomomd e dlfc group oersisting o gen, —HM-suNRUr.,— (ee) a

(CRoRe) - wher o1 ey BORUG) TSR GHOTraR y R BOINR T ea w th one of more

R5 groups; B, E ap dmtﬂoa(t? adﬁlﬂﬁﬁ@ﬂ!ﬂ%ﬂ} 43ove epeeiLl if svRituhel WiIDUR: 6:0Asest | ng
of : (a) a si ngle bond, 25 -14 nmenber saturated, unsaturated, or
aromatic heterocchegf@‘Hm%ﬂ |ng one or nore heteroatom; sel ected fromthe

groyp consisting qf; %h§z ?Eﬁ @d())%%ﬁ%&ﬂt :f v%%#;ﬁb‘ﬁazl 1§lub§t1%be§d‘\»6fri'i? (

sat urat ed, unsatura ocycle erein
optionally substi talnlt;&)imn tdupgne or nore R5 groups; (d) -(Cl_8 al kyl )-, (e)

DOTaT 043300 PEE) oS b S0 - CL AR st 6one Gt O GhyOSIO R (1)
i iéﬁ's.ysf‘?ﬁ‘éﬁé’f”@ R R R R R R e

-NRGS( 0) p-, RBS(@D)BNRG—NR) (r) ~C(=NR®)NR°- (s) YR ﬁ(yNBfH &) rC(ﬁS)—

and 1 1) eéﬁﬂﬂfv{fa%%k? M&ﬁ?éﬁi Lbvefist martiols Alideriieds st h
-(C1-8 al kyl )6(9@?@1 QUPS NEQANRIINR CCRBROC R R KOG, (Eo) @QQ)NR@(CWR ), gdd)

i ndependent |y sel ected fromthe group consisting of: (a) hydrogen, (c)
(d) d, (e) Br3-l@¢mpember @efpratedhansaturjited QN ar(qmgtlc.lmger()j:gc ¢ (@Painifig yne or

N0 TR bWl (s BB SRR ) ) CTRER M Ruck?)
NR6C( 0) ( CR6RG:#)R83— lﬂiﬁem@(r@hﬂfﬁécﬁﬁﬁﬂﬁ)rhﬁa or(drgmatie eaﬁdﬁ&)yélm) tR8, (u) -
15 —NNR6R6) ( a2 =NNR6C( 0) R6) ( CR6R6) t R8, ~ (W)

v)
) ( CRERE) @&9@ -NR6(I(O)O(CR6R6)tR8 (y) -0C(0)NR6(CR6R6)tR8, (z) -
wherein (dd) or (e¢) 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,
25 (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,
(¢) 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
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NR6C( 0) NR6( CR6R6) t R8, (aa) -NR6S(0)p(CR6R6)tR8, (bb) -S(0)pNR6(CR6R6)t RS,
(cc) -NR6S(0) pNR6(CR6R6)t R8, (dd) -NR6R8, (ee) -NR6(CR6R6)R8, (ff) -OH,
(gg9) - NRSBZp1dam3200CH3, (ii) -S(O0)R8, (jj) -NC(0)RS8, (IPKY/USHRECSNRE) NR6RS,
(11) a C 1- 208 al kyl group, (mm a C2_8 al kenyl group, (nn) a C2 8al kynyl
group, (oo) a 3-14 nenber saturated, unsaturated, or aromatic heterocycle
contai ning one or nore heteroatons selected fromthe group consisting of
nitrogen, oxygen, and sulfur, (pp) a 3-14 nenber saturated, unsaturated, or
aromati c carbocycle R6) t NR6( CR6R6) t R8

- N[ (CR6R6) t R8] [ C=0{ Q:%%%%qw%ms sy of (95 (orprssigly %@@pﬂ%ﬁ@(l@%}%@ R8]
(1)) (L AR Bl g 1 0n

( 056?6) t )C( 0) ?g ;:nglmeggaai—quym?saz)@zlmaﬁmésm@and N%\m&&ralﬁmﬁa]b C(0) RB,
and (aaa) - ; rein r ou (S i onal.ly substitute
Win one or ot e R gy GLEEHThemhohsbmbrydontBl CebBinReas st et
sel egted from (a) %@g,eghd(b) F, (c) d, (d) Br, (e) I, (f) -CF3, (9)
-CN, (h) -N3 (i) - : éi _NR6R6, (k) -O0R8, (1) -NR6(CNR6)NR6R6, (m
-G _8 alkyl, (n) -id) a8ya @éﬁ@f) imrpediatelyehboge aptiamaily js fubytituted vethkey(O<( 3- 14
menber saturated, un _;Rgrat ed, or aromatic heterocycle containing one or
nore het er oat ons sailfyjﬁ &P t he group consi sting of nitrogen, oxygen,
5and sul fur),an(iqg)_-swfg&@l kyl)-(3-14 nenber saturated, unsaturated, or

aromati c carbocycle (r) -haloalkyl, (s) -SR6, (t) -3-14 nenber saturated,
unsaturated, or aronmatic heterocycle containing one or nore heteroatons

| ggt f - LeLd [ - : d | fur, d
23 17 e o i RAGROSE S R e SR RIBET TS, 0l ter nati vel y.
two R5 groupsaphgirb@he(r) Foghidiete) Be (At (a)aCFar(bpegl &) ~NOgherel, ik( #)
through (r) and ét)6 f hr.ough l%y) is optionakly substituted with one or nore
R8: R6 is selNRIEGERDEN (ryORydmdgs), (R RKKL@)MQ(QD(C& RalRefdativel y two

e AL AT Rt e on
oryoen: an SFIIPGRR R ARG R SIS ENCAARIE [ o0

arongtic car RO PRHRS _ 6y i |y substituted with
onqur nor e %{%Mﬁ&?\ig)&fgétgwg$§(?}ué§§?ﬂgggﬁ@)b¥ F, (60) a, (d)

5 (o meagoiiooso kol 2

i S e Gl s o
consi sting of(c?r}i_?\bggégﬁ),p&&(gg%r@gﬁ%mﬁd@mﬁ% AN E0)] ?@%ﬁg )gl I@t]l) B &?glgg “menber
NRore, (1) TR T O BBl TR R B O R AR B 00 51,

mener satur alal gpaliingh €., Aiendl @08 EnNECOLORYGI roRpilod) ABNYI One or

nore heteroatons selected fromthe group consisting of nitrogen, oxygen,
and sul fur, (wymbS-sitiraredrinesatwatedr @tadnatuinsatrocyt@chntaningroomat imore

b | e, - (CR6 t NRBRS, -, S R8, (bb) -NR6C(0).N ,
S NReCy 0) R, Mot TS S SRS R SRR NG iy P SRR G () )
through (y) €4 (?Iﬂktnil‘t%@@z!tt{lﬁéte'iil;'Q%iﬂr&re@,%rwrdrﬂatﬁr@trwcyﬂ@f(ﬁgﬁg' 30 WO
roge

2011/ 047320PCT/ US2010/ 052924 R8 is selected from (a) h gen, (b) F, (c)
G (d) Br (ORRONRYCRAEAR' (g) -NOR FNR TG QOR RN, (50 - N6k, ()

kit () R Bl Rpabd st maltob leatale SR0YBY B8 o0 omat i

het erocycl e qaRAiNi (99) Q®)RFRIRTRRSIE [@atm( ; GERf}&:?@)gNK?KB t(%i'?) group

consi sting of nitrogen, oxygen, 5and s6uFfur)gg S 9I6ky’l -(3-14
mermber sat ur FCRIR MHOIOCRIREIR " dyy)aMdR it DICR R Bocye) €Y [(CRIR)R3CAD)REnber
saturated, unsaturated, or aromatic heterocycle containing one or nore
het er oat ons  £@A&ea2saS( MRt e group consisting of nitrogen, oxygen, and

(1)~ nar bt TN EE) T BB PR o MRS o For SR B bRers) re. ()
- NRBG( 0) NR6R9, (y) - NR6C(0)R9, (z) -
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10 NR6(CNR9) (NR6R6), (aa) -ONR6(CNR6) NR6R6, (bb) -C(=NR9)NR6R6, (cc)
-S(0)R9, (dd) - (CR6R6)tC(0)NR6R9, (ee) -(CR6R6)tCOR9, and (ff)

- (CR6R6) twBaRrajo4nd2erein (n) through (s) is optionally sebStiscubasoth one
or nore R9; RO is selected from(a) hydrogen, (b) F, (c¢c) d, (d) Br, (e) I,
(f) -CF3, (g) -CN, (h) -N3 (i) - 15 NO2, (j) -NR6R10, (k) -ORe6, (1)

- NR6( CNR6) NR6R6, (n) -C(0) (CR6R6)t NR6R6, (n) -Cl_8 alkyl, (o) -Cl1_8

al kenyl, (p) -C1_8 alkynyl, (q) -3-14 nenber saturated, unsaturated, or
aromatic hetero i ni r nore heteroatoms sel ected from the

cycl e cont ai ni ng one
aroup cahab SEFHER GPIm{fL RYHRERN. Oy Clel BEFT LD Gy (3= b ~

S?E%é%bt%Rws?t%‘ﬁakﬁ%aa%é)<ﬁh%§%i%ﬁR@>@‘§ﬂgﬂq®§gl B8 ¥ & o) oreo,
(y) -S( (@1%6alk§w§r)l <gf Ge,8 abiyla 1@%&%&%&&%@@ hirahed, mta?éﬁw Rli&dcy @t

aronmati c hete e contdining one or nore het er oat ons sel ect ed fromthe
gr oup cmwstastlng\gnmr monerlmmtomxy@@ﬁed o thaigoup ronsisiag of iog8n.alxygen,- ( 3- 14

o0y o cratymefidiais. G ol Rhg e e o NaGres" b Rite ST oRSR oo,

(99) - NReC(HA)IRbyl, amd-dRNYt) _maeﬁmweﬁﬁaa@ed 2L RH NorAdmh ity w@a dlg and

(z) through (aa) is optlonally substituted with one or nore Ri; IS
sel ect edohtagiing ane eraeisdeteroatems releqted fram thg ﬂtpuBﬁonseSél)ngwf n(tfc)gen,@xsfgel( )

g(\IO)E?:)F%E{é ltf\g\TRéIﬁ%(“)( n)l‘“gim@e%ﬁ EQ?te& kl}“)sat“‘%%dggr o B?%%?R@CWEERS al kynyl |

(q) -3- Ja‘ﬂteﬁﬁﬂbﬁiy tS@tRJsr@cb&ps,arblfﬁ(aﬁw’gaﬂﬁdto form3Qatooy@Eti ¢ heterocycl e

cont ai ni ng}eﬁ; nore heteroatons selected fromt heg(group consi stipg of
ni t r'@gen, W %éﬁl) thyaeehs @) angh (D thyough gu)ia opgopsdly subitigyted with onpeameFaRed, or
aromatic WD 2011/ 047320PCT/ US2010/ 052924 car bocycl e, (s) -haloal kyl, (t)
_(cR6R6)toR6 (u) O(cRBRB)tN- 6- 6 KK (v) -C(0)R6, ( -SR6, (Xx)

- C( 0) ORR® i yoleet&( GpiRGa) ](132@r0ge(nCﬂb_)8rCa.lg kafity) of Btctdativelyeio B agrouataedaken

unsat urated, or .aromat terocycle ¢ inin ne or re heteropatons
sel ect edo$5BThie fRImy bocaaﬁf rﬁ%@ G i ‘éﬁl%”@sfep@aéwagﬁnw%mtﬁf PI' (aa)
-(C1_8 allyhic ﬁe%er%@yd?@émﬁa[mﬁ?foﬂé aF Bidre M%E‘Mﬁﬁ%@l@ete@ Fromh @B %ﬁﬁﬁ' donsistin
carbocycle), (bb (cc) _c (= R65(dd) -0 (ge
NR6A60) Nﬁ@R@ge(u d&ygem(a@%ﬂ&)m @rb(e) CFght memb@@@tm)rmd uamul(atﬂd) or arornatlc

- (CR6R6 ﬁ'ﬁ Rq optionally, wherein either the group -D-E-F or the
group - (S—a Ofy?g absent, but both -D-E-F and -G HJ are not sinmultaneously

absent ; melhqbﬂhﬂougﬁr(e)&s opfigndllyl ibSithicd wih ond or@ford REhar maceuti cal l'y
acceptable salt, ester, tautomer, or prodrug thereof 15

R’ is selected from (a) hydrogen, (b) F, (¢) Cl, (d) Br, (¢) L, (f) —CF;, (g) -CN, (h) N3 (i) -
20 NO,, (j) -NRR, (k) ~OR®, (1) -NR*(CNR®)NRR®, (m) —C; ¢ 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) -NR°R?, (t) —OR?, (u) (CR°R®)NR°R?, (v) -CR°R*R?, (w) —SR®, (x) -3-
25 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’
30
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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)NR R, (m) —C; s 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) —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) —
(CR°R®),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 (i) -
NO,, (j) -NR°R"’, (k) ~OR®, (1) -NR*(CNR®)NR‘R®, (m) ~C(O)(CR°R*)NR°R’, (n) —C_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®)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
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, (¢) L, (f) —CF;, (g) CN, (h) N3 (i) -
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
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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
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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