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METHODS OF MAKI NG AND USI NG THE SAME RELATED APPLI CATI ONS Thi s application

cl ai ms prwornty4rzioU. S. Provi si onal Patent Application RoT/iG1aH229478 fil ed

on Cctober 16, 2009; U.S. Provisional Patent Application No. 61/314, 287

filed on March 16, 2010; and U. S. Provisional Patent Application No.

61/ 358, 201 filed on 5June 24, 2010. The contents of the aforenentioned

applications are hereby incorporated by reference in their entirety. FIELD

OF THE | NVENTI ON The present invention relates generally to the field

of antim crobi al corrpo%w?v R@ﬁjﬂ(@@t]‘qp@g}y&g using them These
rea

conpounds are useful for i'ng, preven reduci ng the risk of

m cr obi al 'nfeCt"miTIHB ¥ AP KIN D BAPNEGEIHNE s4ME Since the
di scovery of peni ci Tnér.n@(?e 1§%‘Z ag?streptorrycr n .‘?: t he 1940s, many
new coNRENATARAPPIdEA TION®Vvered or specifically designed for use as

antibiotic agents. |t was once thoug%;t t hat i nfecti ous di seases coul d be
conpl et el y cokfiy annlisatios claimsariositety StRfOfequréP@re@ Apolicaien Naer apeut i c
agents. diopyeuer, ﬁlé&’&h‘o‘é{o%@isub%@ Q?%”P 4@[‘9&% §§OI§N6%1D§1AP£87CG' I's
or nicroorgani sms resistant t'0 current ectrve erapeutic agents

cont i nudiltdoeWrstel 6, A0hstinddv.8r Proaistanbi Ba:terui AqpdinsticheNe | dpEd@, F0drfiled omi cal

use as | timately, encounter pr.obl enms wi.ith the emergence. of resr ant
bact ar dinggh W e congys of e BREPmE R BIST HFFRY BRCES Buch as
met hi cr | bfcRencO 8l BtARKtigt@APhY| ococci, penicillin-resistant 20streptococci,
and vanconyci n-resi stant” enterococci have devel oped. Resistant bacteria can
cause sdflEdJy OMTHE/EBNVENTAON esults for infected patients. See, e.g.,
Lowy, F.D. "Antimcro st anc | e.of phyl ococcu

aurens, 3 Aol B8on Rl kSRG i, 1B REB Sl BRI MR o o o
H.S. andnibedd (ﬁrnharm 81&151 hen. ’Dﬁ@id oAbl Pdre BE4fgl Be&bat@ngleventmg, Engl .

J. Med., vol. 335 . 1445-53 (1996) 5The di scovery and devel opnent of
new 1&nt |a@éé@@cmthegélﬁ@%mrré alueﬁeﬁtlrlerm@ewae@dammﬁlér focus in many

phar macegl ?&i Qf5ni es. Nonetheless, in nore recent years there has been
an exodus 0 l%ar nmaceuti cal conpanies fromthis area of research and drug
devel oprent . SAﬁceathedmewﬁﬁﬁl&nwﬂlmhhmeemﬂsrsnd sthepramyy & the@fd0semyngy ew new
antibiotics entering the market. This l.ack of new antibiotics is
parti cul™§M §PaRospdy lquﬁ@e%glﬁeb‘reéﬂdr qf Sa@mﬁcaily dapiepesh f@aezesl@rﬂ%?ﬁleszmt@/ b52922
time V"“%‘as%%& ﬁ{glu%ht hEShRLANGRi{As G ol RMe Jonﬁﬁéﬁg(%%nﬂréﬂéd eﬁa%l%da'fbgi Wwegh in
the hospital an onmuni ty settings. search new anti biotic
agerts, thessarfcher thetmpoatia ageed. dlowzivor, ngclnrle\k/s morer’[gemralnalbugeqdmcamsens of
anti biotic. nol.e Ies to create multifunctigpa hybri d conpounds.OQ her 5
s ear cHURE RS Y TE R R BB P SusegD SRSt YRS BRSOt | G5,
e.g., tabieldvOMAehast Wty Ghtibidtis bcht UBEEEpHTSr dIAche uialB uieh&klyr) . s a
derivative of erythronyCin. However, these approaches have met with limted
success. encounterecb\nr@#ﬁgm&)‘atﬂh thecenapgesice of ragiste mrrachﬂr@mraplecr@srpf@ntrﬁﬂeunss to
desi gn a one, functi on.
By rdulRig5TvriER AP e PR 85 et Tregls R it

ant i Crs‘tﬂ@pt@bo&@rﬁh@k&ﬂﬂfonﬁ;@lﬂ—(ﬂeshslfdtﬁl’eﬁt@f&owlﬂlbv@mﬂipb@ Rp$iQeRTREBris SN as
RNA transl ation and protein synthesis, thereby providing an _antim crobi al

ef fect . GRHSFEPUS Wrﬁaveaﬁ%trlap s dorcipfastrdrgscdtic heeas e lpphy-dibei n,

cl i ndamy ' d iho, resent

o | 2l AL ROSEOALITRC RN AL, L DR pr csent
15and demMél n@iMmgp. rﬂ@&Sarﬁrmr(ﬂ@(mbamﬂ G@lgthSs andl'Moellamg ®aChJist Artigniwdoblal-t he

high resolution X- r stal desr gn new cl asses of
anti m cr%‘b‘gﬁes@@ﬁﬁ%{n{% v’r desff@tﬁg? d’pcﬁ%ﬁﬁ éél( %9@ uctures, ribosone
bi ndisng char aﬂ%&fléc%%rg%nd %Q@el@lﬂﬁéﬂ’f‘o@ haR 'aﬁﬁb&%@é‘faﬂrée)ﬁts HERE %eélt fopatdakes pased

drug di scovery approach i1s described in the follow ng publication:
Fr anceschijor focuamdnuyf rﬂwrn&emlcal tempamts reetrdlsdeks dnugprd esicgnycasdghsrethihe

b " 20Bi al | | 6- 2006) .
booq obebh o caef S ph Emsb RE ot s Ao ik e Blres R dERs, 2 ot i on
descri beg,ABpnERCIH Aokl ARAESe hisARLAIY GRDIAL bearPRyNS nisahtbiofiey

treating bacterial infections in hunmans and ani nal thout being limted
by t heordngssingthemarkss s tegs oanew watibietesds particalarlyidisthingeespasially plosone
function by binding to the ribosonme. By taking advantage of these 25

ri bosonme binding sites, the antim crobial conpounds of the present

i nvention can provide better activity, especially against resistant strains
of bacteria, than current antibiotic conpounds. The present invention
utilizes a structure based drug design approach for discovering and
developrng neM/antrnlcrobraI agents. Thrs approach starts mnth t he hrgh
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C-B-A is a chemcal noiety selected from N1 72)4 WK-7YZ

wherei nrepresents a fused 5 to 7 nenber saturated, unsaturated, or aromatic
car bocyclwo 20r1/dagzier ocyclic ring system wherein Tl i s &Ctarshaw/oatoom or N,
such that when T1 is N, -D-E-F is absent, W) 2011/047319PCT/ US2010/ 052922
wherein T2 is a carbon atomor N, such that when T2 is N, -G HJ is absent,
wherein both Tl and T2 are not both sinmultaneously N, wherein Vis

i ndependently selected from-CR4a- or -N-, Wis 0, NRL, NORL, or S,
alternatively W= is selected fromthe conbination of HO- and H 5 both

at t ached;jhOwhBeLRATR FRIRARe & AR AF tHeRPi&TRIcRatihg Bo@fin tlhddpRdikyd) O- and
H both attached to the sanme carbon atom XY représents a single bond or a

doubl e bondnwugtscttings. when X- - - Y is a single bond, X is selected fromO,
NR2, and S(0),11 and is C-R3,..and when X- - - Y is.a double bond,. X is N
and Y is a c&P%%%Seﬁfcgrﬁor &?Y?a‘i“%b@é‘i a@é?@dref?aé?ﬁef%%wa?féi?pcoé%‘ﬂ%‘in&of E‘B“B% 0,
NR4,  S( Q)atidus portibit ofRRhtibitis ehREduts t cRMethafeuicliofl 3t kybrid Enpoungelmpéred
fromH and Cl1_8 alk R3 is selected fromH and C1_8 al kyl, R4 is

|, . . 3 .
sel eét edefortshe I@ﬁ@l%l@li meakangcgarivatigevnf knewsslassased apfilypiiey, agd tathemgrciy| | n

o ana 3 e is Bl BT G w47 BBl bRy b g0 el PEET

noi et i esyppidaeliasinavdmeDwathdinGedrs@cdeggdependent |y sel ected from the group
consisting of; (a) a,single hond, (b) -(CL 8 alkyl)-., (c) -(C2.8

al kenyl1)-, (d)napreoach tadRygioning nevyRBlimi oD Opna)-oan%%ﬁ Bbﬁgﬁ%&nofﬁgdtﬁﬁmé?n@rof
(b)-(d) 4 ' : i s et +ed from
(b)) TR Pl AOPH SR DRI gy PGB ool By AP

- NRA@S( 0)rhosomn dunchNib S{dh) gnNRGerpbial Jorapound$ cqdy intetfere mitdissnéblpraboves

ti [ 1 i bsti ted with. . R5 . . d.
Sb1 1/ 04 rate prk R AcSirrlsf s S8 brotein Py R hcTe) Ty Ol P ATy akestrst. In
optionalthy, icimSHPBidtictotHoihddbuck dleStrbhkydid - FRAIHMOMRSand(fkzolR are khdpwn NRE-,
(9) -S(O)p:, (h) ~O(0)=, (1) - Q)0 (1) -0G(0)-, k) - 0(0)0-, (1)
- C( 0) NRGo biridp thanfigsome. (1)~ - NR6C( 0) NR6-, (0) - C(=NR6) -, (p) - 5C(=NR6)O-,

L9 -, (U R s Gl B N ey Bt
C( =350~ , and @Y eloiRE 0 ENREYNREobia dhts: @Rﬁﬂ%ﬁcﬁbh stafts Gith thd RENREOCLIRBRK) -t -

(dd) a 3-14 nenber saturated, unsaturate or aromatic heterocycle
cont ai nitAycoREl of thasibesares ©rdssies e WSk sestal @nfimeo R plecogoUBdT Sl SRR C of

01090 B 900 LA Sl . AR i g5 Ut
opt i onalsryictaitbisdsed divgdlissotdryapproach isnicecrad g the@sllowing publication:
Franceschi, F. and Duffy, E.M., “Structure—based drug design meets the ribosome”,
20 Biochemical Pharmacology, vol. 71, pp. 1016—1025 (2006).

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

25  ribosome binding sites, the antimicrobial compounds of the present invention can provide
better activity, especially against resistant strains of bacteria, than current antibiotic
compounds.

The present invention utilizes a structure based drug design approach for discovering
and developing new antimicrobial agents. This approach starts with the high resolution X—

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

chemical structures, ribosome binding characteristics, and desired antimicrobial activity.

2



B, E, and H are independently selected fromthe group consisting of: 15(a)
a single bond, (b) a 3-14 nenber saturated, unsaturated, or aronatic

het er ocycWe 20ori42ai1mi ng one or nore heteroat ons sel ect edPCrarseath@senup
consi sting of nitrogen, oxygen, and sulfur, (c) a 3-14 nenber saturated,
unsaturated, or aromatic carbocycle, wherein (b) or (c) is optionally
substituted with one or nore R5 groups; 20(d) -(Cl1 8 alkyl)-, (e) -(C2_8
al kenyl)-, (f) -(C2_8 al kynyl)-, wherein i) 0-4 carbon atons in any of
(d)-(f) inmedi ately above optionally is replaced by a noiety selected from
the groumigQRRhat bBGdUrug Sscoves( F\;%%Pda;ch 'lsl\@@ttnbed ih @rOfoilowiel F¥RBation:

-S(0) pNR6-, - NR6S(0)p-, and -N ii) any of
(d) - (f) Hrmdcpla,tl“elayd@mfyeEd\ﬂL Stmmtuly b@e@db&tdesllgn@@ewthhrlbwm nmore 25R5

ro , Aan any of d oeotonall

dubst it R PHECLeGabide hapo Ein R0 h00) °. (Crorey - 30c, F, and 3
are i ndependertd lﬁke@ﬁi ﬁ%lﬁﬁ)nﬁh&@fo’fr@ﬁllgé@ﬂﬁb&@ﬁﬁ@@bﬁr{gh&ﬁ for pA6¥iding new

2011/ 047319PCT/ US2010/ 052922 (a) hydrogen gqpé (e) Br, (f) I,
(g) Scrantiphgrobighngepts) parfgulpyly far rmc(rR biala (]@Qmeglmgy agegg}st_r@;p;gant( )
SL0) o R B s GQMCTORO) LR, (0) - 0(0) (CR6Re) L1, ()

-SC(0) ( , (q) - (CR6R6)tR8, (r) - NR6C(0)(CR6R6)tR8, (s)

- O( 0) NR6( CR6R6) t R8, (t) - C(=NR6) (CR6R6) tRB, (u) - 5C(=NNRGR6) (CR6RG) t R8,

- C( =NNR6 CR6R6).t R8 C( =NOR8) ( CR6R6) t RS,
(\IQ??GC( 0¥ Mﬁgé@)\’ (TI(I%I W@}éﬁ%(%%)t%)((z) ) NR6C( (();(?\IR6(CR6R6)tR8,
gﬁ% SE BI;QFGJ E(Rg%”ﬂ{e Qltn ti?&)qpl)ate Rgé@érﬁ)lm(t%ﬁa@&f%ﬁnm)(&%lal cog]%pounds, an g
NRSRS, (rhd:t)leds@%nammg Ind-Brg) them. (Tjhide coNoONERBare (kdd)l ﬁ)NRe@(nngr)eMa&R&, (11) a

(oo o0 4 Snseaisk B By Rt oR b es Big it THE pocuayycatioh 4P

cont ai nigg ﬁB@ld@JpHﬁﬁhﬁcéﬁﬁEzﬁ[ﬂ&%&ﬂ%l@ @Al%css@&s fzv%delaeaxﬂrﬁydaugmﬁhggel ng of
ni trogen, oxygen, and sulfur, (pp) a 3-14 nenber saturated, unsaturated, or

arorratlwoamoméfycle (qq) - (CR6R6)tNR6(CR6R6)tR8 (rr)

-N[(CR6R6)t C=0 5 NL(CR6R6)t R8] [ (CR6R6) t R3],
(11) - CRbRe) VKB CIDNt csre o e oo B M)
-C(O)(CRG)[(CRGRG)tR1R8 (ww) (CR6R6)tC(0)ISR8-I%—(Fxx) -
(CR6R6)t C(0) O(CR6R6)t R8, (Yyy) -NR6C(0) , (zz) -N (CR6R6)tR8] C(0) RS,
and (aaa) -S(0)pNR8RS; wherel né?b_) t hrou (pp) is optionally substituted
with one or nore R7 groups; Coo sgel Bcteld from (a) hydrogen, (b) F, (c)
a, (d) Br, (e) I, (f) -CF3, (g) -CN, [(h (i) - N2, (i) _NR6R6, (k)
-OR8, (1) -NR6(CNR6)NR6R6, (m) -G _8 al kyl, G .8 al kenyl, (o) - C1-8
al kylﬁyl (p) -(C1L_8 alkyl)-(3-14 nenber sat at@d_ju_nsaturated or aromatic
heterocycl e Can ai ni ng one or nore heteroatons sel ected from the group
consi st iwigcrah Lattis agkemicekygery, sekstmddranl fur), (q) -(Cl1_8 al kyl)-(3-14
menber saturated, unsaturajed, or aromatic carbocycle), (r).-haloal kyl, (s)
-SR6, (t) -3-1 mhgr sai‘[;&éted, unsat ur at ed, ar\pnnticr%erocycle
cont ai ni ng one VrNffOr roatons selected fro 1conS| sting of

ni trogen, oxygen, | and sulft}er nd (u) -3-14 nenbe saturate\dr sat ur at ed,
or aromatic car WY\Q t/er?gtively, two R5 gr ﬁu{loget her to
form a carbocywle; Wher m, through (r) ()X hro h (u),

optionally substituted with one or nore R8; WO
2011/ 047319PCT/ USZOlO/ 052 is selected from (a) hydro

(b) -CL_8

al kyl or alte at roups are taken er t m a

car bocycl e, haI 0 -3-14 nenber s tedN-U ted, or
aromatic hetero ycl ont ayni g one or nore heter atomi ted fromthe
group consi s /P{PN gen, oxygen, and sul f ui~angY te)” - 3-14 menber
sat ur at ed, atur or aromatofc carbocycl eVwher®in (b) through (e) is
optionally sub |tuted with one or nore RS; R7 is selected from (a)

hydr ogerwhe(rd:i)l re(pc@seﬁils a f(lﬂ:)i Bo,7 fhehbér, sa’(u[réted,(ﬁﬁ@atm(a@)i, olCNpmahy carbdBcycliy - 10
NO2, 21 (1) -NR6(CNR6)NR6R6, (nm) -G _8 alkyl, (n) -G _8
al kenyl Or(1185€r°cyéic§ %FWI (p) -(C1_8 alkyl)-(3-14 nenber saturated,

unsat ur abeGeinar i 94 S4B &oﬁﬁ‘é&ﬁ QeYieliar ¢ast @l RING e FA§ .hREE het er oat oms

sel ected fromthe group consisting of nitrogen, oxygen, and sulfur), (q)
-(C1_8 al kyl)-(3-14 nmenber saturated, unsaturated, or aromatic carbocycle),
(r) -haloal kyl, (s) -NR6R8, (t) -O0OR8, (u) -(CR6R6)tNR6R8, (v) -CR6RBR8, (w)
-SR6, (x) -3- 1514 nenber saturated, unsaturated, or aromatic heterocycle
cont ai ning one or nore heteroatons selected fromthe group consisting of
nitrogen, oxygen, and sulfur, (y) -3-14 nenber saturated, unsaturated, or
aromatic carbocycle (2) (CR6R6)tC(0)NR8R8 (aa) - S(O)R8 (bb)

R IFSZS 257 7\ R IS NS RIS 727 /M \ N7~ R IFSZS\ R IFSNZS NS e 7 N\ I P T



WO 2011/ 047319PCT/ US2010/ 052922 wherein (m) through (s) is optionally
substituted with one or nore R9; R9 is selected from (a) hydrogen, (b) F,
(c) d, (wp2Bryo4¢ay 1, (0 -CF3, (g) -CN, (h) -N3 (i) - ROZ/USeI1D/0SNRERLO,
(k) -0OR6, (1) -NR6(CNR6)NR6R6, (m -C(0)(CR6R6)tNR6R6, (n) -Cl_8 5al kyl,
(o) -C _8 alkenyl, (p) -G _8 alkynyl, (q) -3-14 nenber saturated,
unsaturated, or aromatic heterocycle 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)

- hal oal kyhoreif tr? 15&%&63‘&%N(S‘&h thQ{ (R6RG) ISNRQ@-Q{ JG¥ dbsehi( 0) R6, (W) - SRe,
(x) -C(0)OR10, (y) -S(O) (Z) -(G _8 al kyl)-(3-14 nmenber sat urat ed,
unsat ur avhedein dothl D mdM¢notH®tﬂe&nUmik@ﬂl®uslaﬁ‘ﬂ ai ning one or nore het er oat ons

sel ected from\} he rou%ggo | st| g@ tatr oggn, oxygen, and sulfur), (aa)
“(c1_8 aVi§iTy-Y 3-m9ep Y SEIgpGd nsdturated, or aromatic carbocycle),
( bb) - 0(WR6 QBWOR(' C&)S, a@émmm seleg@l fro(ﬁi\B@B@mb(Iﬁﬁbn of NRE.Gnd)HINRERSG,

CR6R6 09) R6C(0) R6, and (hh) -(CR6 E R6R10; wherein (n)
t hr oég h(ttotb at&whect L@)th@ ﬁarrmj@%bqrwpm of thpearaiation fubs s atkobSdt andtth- e or nore
R1; 15 f hyd b) F, d d B I, (f
- OF3, (S%J“a@fa&ts‘g? Cga;ﬁ%:f ‘Eb:%@ag%y Ejo)ge? N(RG??G (ﬁg:)-ORa,(()l) (e ()
- :\IEG( C:\IR@( )Rfﬂz?ﬁeprcésﬂitls E@(@e{ EERﬁlRﬁ)aId‘nglaﬁzogg @l),Ch't@?.t \Bh?ﬂ Jéﬁ Y@s% a 3163%16 3)ond
al ken a - ne r saturate unsat ur at e
2 ommt | X HElEBETEe O St SPOM B FoRo PG S-oms YobraoHE tPdnY( he
group CcopP§ StV g@aq]gdpétgﬁlogen oxygen, and sul fur, (r) -3-14 nenber

saturated, unsaturate or aromatic 6 6R)toR6 (u) carbocycle, (s)

- hall@al k&isse(ett)edﬁ(ouRtlﬁ(g@RﬁaRﬁ))Mslﬁﬁg%fO(NR -S000) BENH,w) - SR6, (x) -C(0)ORs,
(y) -S( ‘g(&z;% g)]% (? 3 14 menber saturated, unsaturated, or
aromat i Hé?%l ‘§/ff B ¢8h Hil ’one or nmore heteroatons sel ected fromthe
group catsiséibdted fbmibh@gen alkgxygen, and sulfur), (aa) -(Cl_8 alkyl)-(3-14
menber saturated, unsaturated, or 25 aromatic carbocycle), (bb)
-O(%Rﬁ}tl@@ect%&?mf@@&@t%)gm (dd) -ONR6R6, (ee) - NR6C(0) NR6R6, (if)
-0( CR6RG) 4 0) and (hh) -(CR6R6)t NR6RG; optionally,
wherein R@ 10?%0%%%%&%61&@8&} @gior the group -G HJ is absent, but both

- D B5F &(ﬁﬂlgsaddteafaj’r@MId@ll falkjlaneously absent; 30p is 0,1, or 2, and t is
0,1,2, or, 3, WO 2011/047319PCT/ US2010/ 052922 or a phar maceut i cal | y

accept abl e 0s&iqr 2, ester, tautomer, or prodrug t her eof In addition, the
i nventi %eﬂ{a9¥ﬂge§} ln_ptjligo%secpefd t hesi zi ng the foregoi ng conpounds.

Fol | ow ng synt hesi's erapeut | caIIy effective anount of one or nore of
the conpounds can 5 be fornul ated with & pharnmaceutically acceptable
carrier for admnistration to a human™r, animal for use as antim crobi al
agents, particularly as antibacterial a ents. In certain enbodinents, the
corrpounq,sh&@mtegalHra%qg{,elhgyfe%&gp,S%[e%tegsefuI for treating, preventing, or
reduci ng the risk of mcrobial ctions or for the manufacture of a
medi2@anent for treati ng preventing, or reducing the risk of m crobial

i nf ectlo cc i ng ound or. the 10fornul ati ons can be
adni ni st cfgA g)r% E QH%H éh@ J%‘r mlc%é?%lﬁtﬂ%gr‘é’ “ft"ht ravenous, otic,
opht hal M o) aR@&adre ilepérRh® @&elé&é&@&n th ﬂéh?%&@stﬁ@ ogf fective amount of the
conpound to the human or anima oregoi ng and ot her aspects and

enmbodi ments di)a ﬁéngéﬁt(bbﬂ%amlbé)Mﬁb(Ms Iagkem‘k)ie $t-dbdsplkynelfrer ence to
the foll ow g%vlg% ailed description and clainms. 15 DETAILED DESCRI PTI ON OF

THE | NVENTI The present invention provides a famly of conpounds

t hat2scan be used a?O&l‘lédrHSﬂtﬂett@tlﬁBﬁiat@@ﬁ(bﬁ(d)ﬁﬁfn@ed}ilﬂél@labu‘lfe%ﬂttonaﬁy is replaced

anti bacterial agents. he resent i nvention | ncl udes pharnpceutically
acceptabl e salts, té/s%lepstyqeéﬁ% g thowrgyp gensistina @f pPodrU§e+ h¥Reof- 20The
corrpounds describ rei C 6_Conpounds of the
present inventi one@o%al nSI'En an am?m%ﬁ ;Nliﬁes)ﬁ tuted atom can be

isolated in opti cai)laytyaﬁ(h)v(el) ommediatihy gbovo bpsonally i subsgtukedkmohmondg or hbre ar t
how to prepare optjcall ive forms, such as by resolution of racemc
forms or by synt heSi&%4 oﬁt ptically active starting materials. Mny
geonetric isoners of olefins, C=N double bonds, and the |i ke can al so be
25present in the conpounds described herein, and all such stable isomers
are contenplated in the present invention. Cs and trans geonetric isoners
of the compounds of the present invention are described and can be isol ated
as a mxture of isoners or as separate isoneric fornms. Al chiral

di astereoneric, racemc, and geonetric isonmeric forns of a structure are

i nt ended, unl ess specific stereochem stry or isomeric formis specifically
i ndi cated. All 30 processes used to prepare conpounds of the present

o, M



Al so, conbinations of substituents and/or variables are perm ssible, but
only if such conbinations result in stable conpounds within a designated
atom s nowoebivelancy. A chem cal structure show ng a deCras2010/082922
representation for a chem cal bond indicates that the bond is optionally
present. For exanple, a dotted |ine drawmn next to a solid 15single bond

i ndi cates that the bond can be either a single bond or a doubl e bond.

When a bond to a substituent is shown to cross a bond connecting two atons
in aring, then such substituent can be bonded to any atomon the ring.
Wien a substi t uentjjji %n%r'0§(‘tﬁd(d‘)“lﬁlﬂl@&ﬁate'l}n%d%@tobﬂgnéﬂlﬂﬁs ARMuvdPwviLEh such
substituent is bonded tqQ the rest of t'he conpound of a given fornula t hen
such substituent cdylb& lgonged via any atomin such substituent.

1 such conbikiPond putar (0 v Qhanfl EEboThas I, B OLBkekE wrer ein *

t here are ni t@@@mﬁ(lpn@(@m[{%e(rﬂ)onmqﬂws (@5 NRéC((D)@&ént (ol) n@g-&NR@n (pg hese,
wher e approprlate can be converted t

oxi dPzi ng agéf )Q}'(QWEﬁEA‘§Rd¥0@)hQGﬂﬂ%éNRpeKékﬁﬂ%§¥ N?hhsﬁ)sﬁ6ﬁh and

claimed nitr I Skde oV, ogen
and its N-oxﬂgqu§#§§§’ é?%é@%@& S? ggapp %ri ? g@(ﬂ) Q§) QQ% ach to
devel opi ng i npE=syeqd (aa)uNRf(@NRPmeH o) aﬁﬂ6la6rﬂ(03+ mé@m(@waﬁms -5 (dd)
provi de nndulators (for exanp |nh|g|tors ri bosonme function.

Ri bosones ar & +i 66&%‘?6@6%&%@ Hgsat%ﬁﬁe wrﬁ@ﬂﬁf%@ﬁéﬁpcx HIHHNIBESR&PY ot es and
30eukaryotes. m@e@igﬁe%ﬁ‘%&né&%&&efr&ﬁ'tﬁé’% 69Nk of 1tfo§r§1l?%§zg&1 Snd QfifRr Otein
synthesis. During gene expression, 0SONBS trans t’he”genetic

i nf dOmat i on dpc)aded4imenabarsstsengk unfANAatc\®r20drh AtAEBIRRAE/ 482010/ 052922
into protein ﬁgaééf%%;et al. (2000) "The Ri bosome: Structure, Function,

Anti biotics 4 B '&r Interactions,” Anmerican Society for M crobiol ogy,
Vashi ngtymbreiR«(&d)or (ce) is optinRRS ARELERNPIt S MRoRATEGBI Al ent

ri bonucl eoprotei'n subunits. e larger subunit (also known as the "large

ri bosomal subunit") is about tw ce the S|ze of the smal | er 5subunit (al so

known as,t rlbosonal subuni t bi nds
ressengdy IRART EhERA R relfeet Ph o e P TOTesy woen mRNA and
transf er RNA (af Ri¥Agledohd,codons on mhlch the fidelity of translation
depends. The | arge ribosomal subunit catal yzes tide bond formation, i.e.
the peptidyl -(b} &gslrﬁema@éerr»“@ag@%r}mémw@t ef #ogp @ﬁ@@r%yc lg gANtAMEIGRAISPT at

| east, three f tidyl,
10 and ext ¢ ape i oh A S5 o e 3T R I8 i SRR
am noacyl - t RN&) ziBla]t4 smber wnmzitedi hinksuiatesl, amaromadc cabdectdhe grow ng pepti de

chain. Al so, space of the A-site is |nportapt The peptidyl site or
P-site a%%%ﬁﬁé@aﬁ f@ s RetIpRANY i SHOTL VRN B ARG 0B ROTG Regrouphe tRNA with its

am ac N oWhn C The exit or E-site
accgﬁnnd tes@?%dk§ %E (?f§% BaXPé?C??Q%ggﬁ&oggkgﬁnlts amno acid to the
gr owi ng 15pol ypepti) Qlefl Qamlmma,toms mdnymft(dbné 1rnmed1atélj1 sbnmrqpsnﬂalkysanqﬂaced
conmpounds that have iden | ar fornul iffersin the
nature or the seqﬁjé’r?c%m]c?%y st?il?‘f&qdrf et%BW? C%Hsbg ?n’ fé{g larr]ghgemsnt of
their atoms in space gququgﬁyhag«@Hﬁkér_mmﬁghy)aQ@@ng@ﬁgg@)pkéihe|r at ons
in space are terned 20"stereoi soners St'ereoi sofers that aré not mrror

i mages of one anotiheny af e)t@r medﬂaplafsqber’@@ptymﬁ’éyss subgtrtited tvdthearieq mears t hat
ar e ,on- superlnpong &0 f[pr images are ternmed "enantioners”, or sometines
optlcal I somer s GArBon™at om bonded to four nonidenti cal substituents IS
termed a "chiral qﬁ)\taay of (d)Qif) ingthedisteRRIbOvEBpishatly GOvupetitnd whith-(@4 | east
one chiral center. as two 25enantioneric forms of opposite chirality
and may exi st eltH%kY)EB»ﬁﬁ“Wﬁd|V|dual enantiomer or as a m xture of

enanti oners. Q%%R Re %ontalnlng equal anDunts of individual enantioneric
fornms of opposit hlrallfy is termed a "racem c m xture". A conpound that
has nore than one chiral center has 2n-lenantiomeric pairs, where nis the

nu r o r center wi,.th nmore than one chiral center ma
ex?g@ asé’é;f %?%@dﬂﬂ%ﬁ@@&@é? eaﬁeﬁgﬁoa}@sr%qumnw 1NgOL i xture of d

di astereoners, ternmed a "diastereoneric m xture". \Wien one chiral center is
present, a stereoi soner may be characterized by the absolute configuration
(Ror S) of that WD 2011/047319PCT/ US2010/ 052922 chiral center. Absolute
configuration refers to the arrangenent in space of the substituents
attached to the chiral center. The substituents attached to the chiral
center under consideration are ranked in accordance with the Sequence Rule
of Cahn, Ingold and Prelog. (Cahn et al, Angew. Chem Inter. Edit. 1966, 5,
385; errata 511, Cahn et aI , Angew Chenl 1966 78 413 5Cahn and Ingold
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WO 2011/ 047319PCT/ US2010/ 052922 A tautomer is one of two or nore structural
isonmers that exist in equilibriumand are readily converted from one

i soneri c wormi@7amot her. This reaction results in the fomrmkowiosoat i on of
a hydrogen atom acconpani ed by a switch of adjacent conjugated doubl e
bonds. In solutions where tautonerization is possible, a chem cal

equi libriumof the tautoners can 5be reached. The exact ratio of the

t aut omers depends on several factors, including tenperature, solvent, and
pH. The concept of tautonmers that are interconvertable by tautonerizations
s called LaukpRRib&M () F, (d) C1J) BRAAMAIH QLT [KPEeNOfi) LRULPIRD, sy Lhat are
possi ble, two are conmonl y observed. | n ket o-enol taut omeri sm a

si mul t aneous MRI(CR°RY RE| @ctORNSmMARS(@) (GRIROPRN (1Bt-GHOYERIRS)RR(6)g- 10chai n
tautonerism is exhibpited byﬁglucose Jtoarises as a resylt of the al dehyde
group (- CHO OG(QISRJEDRCHRI rSGENECRTR)Radat i HEMERBIR dF) the hydr oxy

) . | e . eld N g

Tautoner | zat L QR REDR, ot B R RIR B RO B on o

D5 Tron of e A SRRk TR e AR e PR RO R DD of

f'ﬁ' OCa't I zed @(‘:WR%@RG@H@@WRWO%(@WHEK ”ItO(P(@BNmUI}WiR?‘;SﬂL to
_e _ca 1 on. \ m‘ron6 aug omar_l C6pal rs %r6e. etone - enol, am de - )

nitrile, |actMRIC(ONNBE(CRRANR ) ~NRISIOD, (ERCB {Riu(breB{@INRACRERERIcy cl i ¢

rings (e.qg. in the cl eobhase ni ne, t m ne, and 0osi ne), am ne -
oo e R SRR IR RGeS Mo NS RN IR SPH. (k)

S SRS YT A SR g

" polynor phs™ i t A" Y, st i hcly a
conﬁgund (or82@??%%¥®ég*g%?éggﬁggggg?og%éﬁﬁﬁég%gﬂ | egﬁﬁpﬁg?rg?egi crystal
packi ng arr angeiBsaturatd, udfativbicad oty BatidiRetSdbR:1 &L Q@R nglone OFRRSd t | ON.
Different crystal 25fornms usually have different X-ray diffraction
patterns, in Op 8 £¢ted Tromeng BipgP FonitEle o AHEIACY). MaBehass Sultyty

i nfhetareatonp sdlegted fromehe & nitng o apsaeey. draeamasd suléury pap
shape, optica i.cal rfi bi_lidt ol ubility.
RecrystalIi23%ﬂgE&%o(%g%?%&%ayg%ﬁgggéﬁg?grﬁ%gé%h%ﬁ¥d§ggﬂgge t enper at ur e,

and ot her faqU®R’R®)meR (CRIEYRINEr) cNyEIRIR *fRt fa-+O(COR Rt &(ss)Or yst al

pol ynor phs of the conpounds_can prepared py crystallizatiop under

ot cnt  cor@R ko CR B RR AT (SO BNBEEOED(TRER DB )
"substituted,”, as us ' t ny, o I drogens on the
desi gnat ed aﬁg/aﬁa@dﬁ?*3333§§$%@ﬁ?@%§§§§§?%%%)ﬁ$?§§58§82f%ﬁ &k epl aced
with a sel ectiCiRFC®OER IRIGRE at w01 @) CRIFOR® deg) that RERGRIFIOIREE ed
atoms normal valency is not exceeded, and that the substitution results in
a stabl e conpodigha) VRENMR&Rbstituent is keto 5(i.e., =0), then 2 hydrogens
on the atom.ar epl aced.. Rin oubl| onds, as used herein, are double
bonds « rdterep 4Ty el TRk ithalls SBerfiud e T oRG LTS CESR: Coe, (oo nen,
etc.op. As used herein, the term "anoneric carbon”" neans the acetal carbon

of a glycoside. As used herein, the term"glycoside" is a cyclic acetal. As
Used herf inseleatpkgpm (bhydiogandia F ()iGicidb e Bk KDbICincEdCHRM) Na (1)

=131 ghLeghan J0gsa ke AN mRaLLe WAaEST bon Groues Pavigg the,
e Gl ) Ry 0 T TP SRR T8 GAGRLES S

n- but yl ,coataiMiny bne dr-rhoitcyHetcrant@antattctedsfromnby froup-coexsting ofinheey, oxyaad
n-octyl. As used herein, "alkenyl" js intended to include hydrocarb
chai’fs &Pdé}lﬁhﬁf(q%r@%ﬂﬁ%ﬂ rB?t&h%fﬁéW@é%ﬁﬂ%ﬁﬁW&fqgow AR nEn S
unsat ur ?(pe—qlaﬁﬁ[@&%)cﬁgﬁ"?&? bondsy{Agk: sGRMQAE GHSathiBteB Y S63RiEnRQbH 1@l ong
the chain, such as ‘ethenyl and propenyl. For exanple C2_6 al kenyl” is

i nt endedontining buler r@2re KRB roaBams €d¢ctahfitoi@dhagilosp gbnsgstimg s nitrogen, oxAgenysed

herein, "aglkynyl" s intended to include hydrocarbon chains of either

ot af ghe gl kbl 3ok PGEPet Pt EhnsHEHL RIS SR8 b on. car bon

bonds t hatra@lel9Cd R frodpare dkbRRRtRP I ordlathdch@echai n, such as et hynyl

and propynyl. For exanp al Kynyl is intended to include C2, %3, 4,
ynyl ™

yl .. le, C2 6 ynyl is ! .
C5, 38nd cshaspirymy thrgughu@sandby thiaghdwes optagnallly substigytkényth'one apaoraR
are intended to include noieties whicheg@re diradicals, i.e., having two
poi nts of attachnent, an exanple of which in the present invention is when
Dis selected fromthese chem cal groups. A nonlimting exanple of such
25an al kyl noiety that is a diradical is -CH2CH2-, i.e., a C2 al kyl group
that is covalently bonded via each term nal carbon atomto the renai nder of
t he nol ecul e. The al kyl diradicals are also known as "al kyl enyl" radicals.
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As used herein, "al koxy" refers to an al kyl group as defined above with the
i ndi cat ed nunber of carbon atons attached through an oxygen bridge. Cl1_6

al koxy, iwointigagad to i nclude Cl, C2, C3, C4, C5, and E6TalSkaxpsmenups.
Cl_6 al koxy, is intended to include d, C2, C3, ¢4, C5, C6, C7, and C8

al koxy groups. Exanpl es of al koxy include, but are not |limted to, 20

nmet hoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, s-butoxy, t-butoxy,

n- pent oxy, spentoxy, n-heptoxy, and n-octoxy. As used herein,

"al kylthio" refers to an al kyl group as defined above with the indicated
nunber of carbon atons attached through a sulfur bridge. C1_6 alkylthio, is
i nt ended Lo include C1, C, C3, 4, C5, and C6 alkylthig groups. Cl1 6

al kyl t hiR,is sgledted Bonidd) halroginn () ufle s@lkyl oRaltaBatively, twaR~ eypsATs takae C8

al kyl t hi,0 0 . As. used, her ei "car bocycl e" or, "carbocyclic¢c ring"
"5 Y ot eriBedh g8 Frme come 8B BT RaPGR BT Whect P BRRy B BRIRRYEL F C Y
8, 9, 1Qorhdtic terddydiEeiIedifilgFROOEMOrd BotcrOhtoMBIstiected filofd w@kd@ dohgigtingany of
whi ch can be saturated, unsaturated (including partially and fully

unsadur f@dyogesr oxgremesnd sulfEy anthice s3of Bemhereaibyeds cnsyuiated) oigEomBiie ar e
not Iinn%ﬁgmﬁac.300yc|opropy|, cycl obutyl, cyclobutenyl, cyclopentyl,

cycl opentenyt, “cycl ohexyl, cycl ohexenyl, WD 2011/ 047319PCT/ US2010/ 052922
cycl ohepihydrein ¢y cthahght ©nisl aptiand esubytituted wathometoarlmore REJ ooct enyl ,

cycl ooct adi enyl, [3.3.0]bicycl ooctane, [4.3.0]bicycl ononane,
[4.4.0] bi cycl odecane, [2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl,

i ndanyl , hyd t Q) \Y i_¢ _rings
are al soR?igci ua%d/dhi)%la(tgﬂ%}kg@éééi%h@ilzgg@@ ’ @zrhg[g’o(?fllél%g ‘(@533@9 en. - 8agf

[ 2. 202] Oy, ¢)) oo RAGK) ~ARS (hr-NRFeONRFYNR BEQuih)s-CihaikyoN@) oC, faikenydabhon
atons |link two non-adj acent carbon atons. Preferred bridges are one or two
car bon dtondkyiy, (p3—atsedkitl hal—1d ermbigeatrated; simsaduratedt o aomamokstelorycle i ng
into a tricyclic ring. n ring is,bridged, the substityents recited for
the e pngertas & e deiitaht Mt St Pipdo RoubdSp E R o bR o T

t et r ahy dingRami) hyh )ﬁ@n@us;n)l(mw MESb@Tsetuddts® unfghdetddor AkOMStidISRBodIRIE N,
the term "heterocycle" means, upless o%hgrmﬁﬁg stated,.a stable 3, 4, 5, 6,
7, 8, 9,tdhaloplkyl.dp) PR dentibr@B .rahd &R RINR B e HCR BrR ¢ (v ey 1 69)rng

whi Cl? i S]I4Sr§§1jﬂf)&tsgglrat&[] ?ﬁga"ﬁru%%e 9'01%8&15 9 h&?w@i(ﬁ%'cc%tln in%g)%efoyhl&fe
unsaf'urated), Or aroffdgtic, and’ consSists Of carbon atoms and one or nore

ri ng hetetcpadtoms sclected froth the gibug cofisisting odhitlogdn O¥xygern add sdir, H9t-8+bat ons,

i ndependent]y sel ected from nitrogen, oxygen and.i ncl udi ng any

, and_sulfur
15bi cycIMempr spiuraisah upsatgpisdoon HompiCErrERRyclst (2 nECR Ve (QRYR Redaa) -

het h Gy 8 hS 5] tt © | i 666.0. , b
et er OCKIL & (BYSNRECIHRGIRO! (AL INICREE) R afly @%g@@@mﬂg&( g., a benzene

ring). ni trogen an eteroatons ca pt 1 onal € oxidi zed
(i.e., Nwicrandm$¢oppgh (hend(0) throwghl (yorrdptiowhidnsibstitutadoginomt @mors R
incgﬁded inthering it is either N or NH depending on whether or not it
i's tached to a double bond in the ring (i.e., a hydrogen is present if
needed ti¢ [gREIBLE frofN®) hydroYAl feit (g BEQehl, (H 2@, @) 00N, (hhh&,f)Lr ogen
atom can be substi tu'r(e)d }(F)r %nég(gg}t!i(ét;ut ’e@li er‘t(% or 3’@ vvheF(ei;n rei)s H or
anot her Qhg})i-NRERL,, (kpsOR&T()ne®R (CWRENRERE N (@DY-€], isalltyil (@) c@ng bikemtlf @3hed t o
its pendant group at any heteroatomor carbon atomthat results in a stable
struct urs E@Mhdpbr&yecqm}d)ﬂ@ﬂégn@éh@rsﬁwe%@ﬂ%ﬁﬂﬁra@émmo@@@ﬁshfmr@@ﬂﬂe on

carbon or_on.a nitro ' t C - [ e._ A

it rogen or A Che aRGR Rl s bR SRR OB R TR ol bR 1 ngs
ar e 23l sandnralfuded) HT tshakdpf3-nidtmenbafsahigited, aayahtedfodurotiged cdrbogcgeur s
when one or nore atoms (i.e., C, 0, N, or S) link two non-adjacent carbon
or nit r dgers—af SpEbeppanRiade B HER ST PN ctasRay cler@NHENg PRE PIHOKD, one
car bon t Lir ' a , and a
car bon- Hr TSR P B Brou e e e R 3 O o
t he ri ngneaberabtsieatét upsaseret, @rarometibedrbggcleSp) +imlaakly1f @3 e6(®(EBER DRE,

30al so i ncl . 01104731 L 529 herein, the term
aromat 1) 1k o6y S NG R droarp COBH B dis i RaOiaPe stabie &, 6

7, 89 9,Nli‘QCN:R?%(N‘WRq),Z(M@W@NR@WR‘S,'(Eb)o—rC(QN@}?ﬁ‘JIR@{6§‘(c@}TBS(U§ R () whi ch
consi sts of carbon atons” and one or nore het e %atOPBg e.g., 1 or 1-2"or 1-3
or 1-4 dECRIRDQO)NRERhéted R RraOR’ read i deR IR)NBIRGt ed from ni trogen,
oxygen, and sulfur. In the case of 5bicyclic heterocyclic aromatic rings,
only one of the two rings needs to be aromatic (e.g., 2,3- dihydroindole),

t hough both can be (e.g., quinoline). The second ring can al so be fused or
bri dged as defined above for heterocycles. The nitrogen atom can be
substituted or unsubstituted (i.e., N or NR wherein Ris H or another
substituent, as defined). The nitrogen and sul fur heteroatons can
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15resi dues such as carboxylic acids; and the |ike. The pharmaceutically
acceptabl e salts include the conventional non-toxic salts or the quaternary
amoni umwal2zbs/@f3whe parent conmpound forned, for exanplPel/USe@wionsnz t oxi c

i norgani c or organic acids. For exanple, such conventional non-toxic salts
include, but are not limted to, those derived frominorganic and organic
aci ds sel ected from 2-acet oxybenzoi c, 2-hydroxyethane sul fonic, acetic,
ascorbi c, 20benzene sul fonic, benzoic, bicarbonic, carbonic, citric,
edetic, ethane disulfonic, ethane sulfonic, fumaric, glucoheptonic,

gl uconi c ,wtgéruhgm) @hroﬁléh\/@?ls' noamsﬁabtmateaamﬂ drfe-or Y RPesorcini c,

hydr abam c, r obrom c, " hydrochloric, hydroi odi de, hydroxynalelc
hydroxynaphth0|c |seth|on|c | actic, |actobionic, IauryI sul fonic, naleic,

T % S PRI R o D GIL LR AL Sy BB 5

salicyli e 66,10 ub o 613U b 6RE furic,
N e M AN s N A A E"é%%‘. égf% +
accept abiueyl S@) te, ghikehd, @) eEeRlkynyIe(})i-On 14 arRmider @ymﬁteasmﬁetdrafté@m t he
parent conpound that contains a basic or acidic noiety conventi onal
cheni calarematolRicrogyhReatIYINg 9e BT BRI Retergptoms spleeipd fiom %19 SFARnHig e
free acid ol el Thaghirdl( NeSe SOBAARSatd Wstusial GpAglci ¢ amount

of the appropti at se or acid Tn water or in an or an|c solvent, or in a

m xt ur e aafbochele,t(w:hafreitier Al Y CRARNCGRIUGIUO(EBIRYNR RE’, ¢0)hat(0)RE, MWD ~SRD
2011/ 047319 0/ 2 t |, |1 | t tril
are preﬁé}rgg%cﬁﬁeﬁé)dﬁééﬁg gﬁ §5g%ﬁkg§4?azf@gwh§3§u¢§%$ﬁge ﬁ{ or ontrite
Phargac epé i@l hepGheRFESontaBinh 0‘1?16i or mlx?ézllfet@d%hﬁ le@&e@‘ﬁ@ﬁﬂ% rcﬁ@sctoﬁglstlfgo‘

USA, p. 1445 (1990)". Since prodrugs are known to enhance nunerous desirable
qualitied ndrog@ha&vmceumd@allﬁsf) He®.d4C; s slidyDb(3-l4 yﬂenﬂqeoaamatedbunﬂatuyated or

manuf act urin C 73 r 3 b

del i ver é8°TH t(I:,dp‘t“a(g Cu’él zﬁﬁn %ﬂ%ﬁw [S‘Fg gﬁﬁﬁﬁ&&& dﬁd &l{?%%gm&eé’g_t o cover
pr odr ugath(d)NRﬁR@%ﬂm@Qcqué)toaﬂ (EOMPIRTTHO)R TRAY Oy —pERUEN NRERIDg the same
and conpositions containing the sane. "Prodrugs" are intended to |nq$ude
any covaleutip (Botheaghéaranf é2)dhiongh (aag iscepsionally wwbstitutedpetieone ameyed¥ :t he
presgnt invention in vivo when such prodrug is 10 admnistered to a
mammal i an subj ect. Prodrugs the present invention are prepared by nodifying
functi orral igyetisps fesre sOMydiogeh,(6) EQpOUNd) BN (9Uct) aCRaYg)t-fa, (hheN; (i) -

nodi fications are cleaved, either in routine manipulation or in vivo, to

t he par éﬁ@z,(ﬂbrrb@u (kPr@Er,ubsNRlé@NBe)l\H?eﬁq)dUﬁd@( (GRBR BVRFEntn) i-kvent i on
wherein 0, Or. su fhydr up i.s bonded to a oup that,
when t hél?la?o(g ﬁ'iﬁwa eSend hywle i énV? ETomYRT O EA HS hedrtmal | an
15subj ectombiic Eét%yﬁ% &&téﬁlf?ﬁlg]oﬁe bf &%ré‘ﬁ[éi&@%%hrs stIe88d MG Rbupf doR€isting

sul f hydryl group, respective | es of prodrugs include, but are not
| i m20ed dfojtreacet @tygen.fand salfe, (raﬁ&klblefnzmhtresadmtﬁd/amsalwtadt ordrowmha¢ and ani ne

her oi n. ateke Gripiti Snacrerasi. br RN R TR TR, ool e 2

conpoundxy heto)oR °syf Lsab)gm () X(EPYStkyl)O(3u8 Yichehek SAlatddOtndafrded oRf ul
degree of purity froma Oreaction m xture, and fornulation into an

effi camammattmleqtetpeml@ eondgjRinE one or mor@lzet@rgetdnﬁéﬁlectnd fronethe granp watlstem as
used heroef“lnnttol%%%ag%y)gg Hlﬁu l?l‘t) mg alkérg g3t hg rn %t I%{Edanﬁsgpur?tedfm

typicall'y a jec ubj ec a su

i nvasi var@mm@@rb@wegqvw)eo@wh6mt em) —@(—Nnblxméw qad) cONRRHrs) dered to
be in need, of sk of or preyentingthe

i nfecti dﬂRcﬁiQ)NB B éﬁ}g@@éﬁ Rp}tgged&g)e—l\@?‘ Ce{Q)&a H@Q@\Técﬂt?dl)%l procedur e.
Such patient or subject can also be considered to be in need of
pen-operative prophyl axis. As used herein, the term"treating" nmeans
to provi de a dphienapewutherin atler t&e:rgrbuxn—lt)eEefumethe praupelG-di-dtiealssent, bltdatth on.
As used e reventln as used herein neans, to conpletely
or aInD§t'§%FgﬂﬁﬁR§#%$§“%? PIEH NG XW%ﬁn%rontoccurrlng, f or exanpl e when
t he 3pat i £R%, Ororubhect is WO 2011/ 047319PCT/ US2010/ 052922 predi sposed to
an infection or at risk of contracting an infection. Preventing can al so

i ncl ude tiiwBi bi2tony, i.e. arresting the devel opnent, of an infection.

As used herein, the term"reducing thegisk of', as used herein, neans to
| ower the likelihood or probability of an infection occurring, for exanple
when the patient or subject is 5Spredisposed to an infection or at risk of
contracting an infection. As used herein, "unsaturated" refers to
conpounds having at | east one degree of unsaturation (e.g., at |east one
nultlple bond) and |ncIudes partlally and fuIIy unsaturated conpounds As
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As used herein, the term"RNA mcrohelix binding site" refers to the

ri bofunctional |ocus of the large ribosomal subunit occupied by the RNA

m crohel iwoab1iaraml a I11. The RNA mi crohel i x bindi ng sipCe/usedione®2at | east
a portion of or overlaps with the E-site. As used herein, the term"A-site"
refers to the ribofunctional |ocus occupied by an 15am noacyl -t RNA nol ecul e
imedi ately prior to its participation in the peptide-bond form ng
reaction. As used herein, the term"E-site" refers to the

ri bofunctional |ocus occupied by a deacylated tRNA nolecule following its
parti C' Rﬁ“a'&Bﬂh&eh@@all?%ﬁéép%ié)&ﬂdesft&f fﬁhﬂﬂnerreﬁcﬂrb&ﬂ tfigcofsed herein, the
term"P-site" refers fo the ribofuncfional 1ocus o€cupied by a 20
peptidyl-tRNA at the tinme it participates in the peptide-bond form ng
reaction. As us her the te " A- ce. refers ortlon of, th
Aot te i i AneRBE R ByeheuteSh Brs SRS Lo et ahheche FtGedif btBufys

por ti on FflloWing; SmHeRCY ihakpeuticaRNGfBEtRESmdunt @ﬂdrerdaaﬁdrvemetcbﬁlpmﬁdsl @n of
the A-site in which the oxazolidinone ring of linezolid binds. 25As used
her en difdormulpled eyibriceharmaceutirtbswsaentehic Eupess Mraimelstion o ¢ hemepphs " a
portion are

Cnder st Gairegorl S RiRREH debfts; AT A BRLIAREURL. ftcliin 2 2

ri bosonentodirh&ns Olliﬂi&onspﬂmuﬂs bf the pedserdiimgnaba bgeaisdius faritieting prardting, or

hydr ophi | i CI ty/ hydr ophobi city characteristics, forned by at |east three,
more pr eFCAM e Fisk Pga%qrol@lﬁlr iafectigng @ﬁor@ﬁ@%&c%? ”?%Hesmmﬁm BHE§tINgen’
amno a i i
B o B T S
(i) loontfogudasonsesn duedmbagedd upoexanipde, wa(amplperenaerqu infray gnouM\tic,

2011/ 0473 %P / US2010/ 0529E seﬂ]uencg ri bosonma| or ri la(%salrral

pr ot ei n, P MICeRE5A0 8K FARIFALIP IS T PO HERH T sy ® BBPPP% ¢ cqpygound to the

t hree- digensi RRAImgt ructure of the ribosone or ribosomal subunit, or (c) a
conbi nat i on thereof As used herein and in reference to the RNA m crohelix,
the terms "a Bmﬁomnmgfand@therasnmtStaindnnxbfodlrmtsﬁrtbemammaewbalm@t fwibt ur e
of' are M t hr ee-.di nensi onal structure of

e m o BRERTsRt B e SR R SV i A b i Al

hydnigphi DETAILEDYDESCRIPTEONYOF EHBANSENTION, formed by at |east three,
nore preferably at least three to ten atons of one or nore core residues of

Formul a | 11. Thseracamavensioninigyidechiamilyaficramoends tha can be ussdavpl e, (i)

sol vent of the RNA m croheli x,
(i) soldygﬁﬁ&gglge&eﬁgﬁggg% &h% %ge&%h%t%%rag%tgl or (iii) a conbination
10t her eof . AlThegﬂé%ﬁfmag&mnamdudatphaﬁnmembaﬂl@raecapla‘tﬂmdad!s&s&m eTNdIBE'S,

i ndi cat ed a&e by wei g Throughout the description, where

conposi tN o eér%lddggewg%@areaé havi ng, including, or conprising specific
conp@nent s, Ofp MRS, g%uﬂ&sodé‘éér?@eﬁ Hef&n E’ﬁlsl@a[v'ela@ﬂnﬁ%trﬂac\éh@% ¢ RRpHALHSE theT
conprising specific process steps, it is contenplated that conpositions of
t he pr egeesentlibiventntdooimns mym@nceébwhstltaﬂeﬂ ytoof canolpe ls@lawdsm opticallyhe

[ onents. nd t.hat t of t he res ion al so

ted
ool or LRTERMGRRy B PR LERIORTRE R 0Pk PEaRhrRRuL! AYSERAE,

Fur t her ,subh ashorks6lulen BNEGERIcToENS dﬁady gyhﬁle@l@ dQ @ﬁtlo‘éH? R&iRIstRfifker for
perform ng certain actions are immterial so | ong as the i nvention remai ns

oper abl enathaitleolkeny gearpctor ispnras @ﬁ@lpfsns(a E=akdqublesbangp dnd tleolitduranadso be
t Th
Slr 21\%5 dg Sp?gseﬁ% % l}lrll dgorﬂ%oc%gpagﬁ%gge(ﬁerg and éf%s_u&h gt%b orRG S 3R conjternp a%d

2011/ 047[3&?1%6&1‘[ Hﬁ%ﬁﬁ&{ 05139132 tﬂhlné/ﬁ@émetnc isomers of the ¢ompounds 3€the present. . , N
| - F2 wherei nrepresents a fused 5 to. 7 rrenber

sat ur at éaveqtﬂﬁg afqﬁea@réltfd a9l 031? BerbolagedcasragBIHE OE IS9P é%igﬁéatﬁ ESORICHE

system e i [Eﬁé], E-F is
absent, e%' e%ﬂ C@% 1i glag[e% gﬁ rg%eg% ga{nd:geo%g@ 1% at S en 2 %@wﬁfre g % HJ is
absent , ibtenthel; enlesdxpebifi E:Bte&mdhafﬁls&yer mometiotfdsrrrsisrs’pédiﬁwékyuﬁdﬁyatbd. mHerein V

is i dependently el ected from-CR4 NOR1, . of S,
al t éBnatH%S@PSwecf 0 NG EUBPHIGRPE ﬁe p&f‘éﬁ%ﬁ 1ﬂ‘é€‘tni“8H ae? We&waeswadﬁdﬁ?rem

at t achedyr{ QordsPRr&AT®E par BP el PhvERRNC APiNRIM @ o Odho b Be@libyd) O- and

H both attached to the sane carbon atom 10 XY represents a single bond or
a doubl e bond such that when X- - -_Y igs a single bond,



X is selected fromO, 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
consi sti Myoah11d47MR4, S(0) 11, or NH, Rl i s sel ect edpCrarseiHoasmy2C1 8
al kyl, 15R2 is selected fromH and C1_8 alkyl, R3 is selected fromH and
Cl 8 alkyl, R4 is selected fromH and C1_8 alkyl, Rd4a is selected fromH
and C1_8 alkyl, nis 0O, 1, or 2, 20or a pharnaceutically acceptable salt,
ester, tautoner, or prodrug thereof WD 2011/047319PCT/ US2010/ 052922 In
sone enbodi nents, the present invention relates to a conpound or a

phar mac %}ﬂp%ahdwar@ﬁ@@ RRRAL BRI o paBiSIrehio predint ARBAtio TFuRherHbdGtht her eof
wherein Rfurther conprises a hydrogen bond donor noiety or an addltlonal
hydr ogenntmlrtﬂdnatsoelmlmiesmmt@h@ﬂtesmﬁﬂmﬂmmmb@ddq’semb@i herdie. present invention

relates to a oun ab uti II .acceptabl e salt,.. ester,
Lautomer - Cor TRIPEHIES trsadh RGBS B Rt o 1 BHERP b R iRt i b B ng at

| east t\wesﬁﬁﬂmqmnb@nﬁot@pmﬁ&mﬂe tHkEhtbeS hatide alic dagasdoditeruysdr Bgen bond
donor noi ety In some enbodi nents, the present invention relates to a
corrpéuncﬂlff?feﬁt BhsrvEbST | Bariy obgeers akinep! gamf witggytdmitatignt waepes o

ro-dru o] and
Eydroge%1 %%ﬁg%ﬁggqﬁgﬁggwggﬁggyg&’q%ﬂé&QO?g%?O ﬁ%ﬁﬂ%gfﬂggrgkggﬁBond
Acceptor - HWhog ety \B@mdle/(@@am poccurdyidreaganomotivde Doagrconfstutised fahave t he

term" |n t he orlentatlon of' does not nean.that the h drgren bond donor or
P

accept orlohdFRIPPINda e defEibasacprhy ogfiurepeq iy indspsdenterf Sg5EAKON 248V4Fer e can
be ot hery M REURNAITRIO R e%m fe0 %Gﬁep ngtsg&%n wbé?ﬁltbg@ﬁ{édtml Syl qg&R bond
donor or accept or noli etl es. n so I ments pr esent i nvention

r el des ROmaictiodplosarRP @rcach mframeumlecaéd indasmdpithbfremsid defirgtsdrest, RO,

taut omer, or pro-drug r eof rein the hydrogen nd acceptor noieties
are wit h‘?lﬁogomb&at@awﬁ %@ﬁgpe%am{e %VWEaﬁa@@eﬁﬂﬁalb&oﬁBtro%}féP%| s withins
A of a hydRaeBndRRG: AFGSRE 06m g&hﬁ% 36v1th Ma 3T RARSHh TBRESal JalgicPr esent

invention relates to a conpound or a 20 pharnaceutically acceptable salt,
ester, tauton%nhmmmammmwmum@KWMm;ad@ﬁahwmwmmKEQMﬁmmydr@QEmnudmdnécceptor

noi eties are t A. of eaq othe d the h nd dono ty i's
Wt i - 3ndeges el poubis SRR b, hrengie. ¥ dofe e R hEHb arRiht &
the]Bfe%ﬁﬂﬂeb&ﬁﬁﬂ&k@@sﬂﬁ&ﬁk@%n&@mﬁb&&ﬂﬁ@u@HgRﬂmﬁdQ@@HHﬁ&@%bh&a||y
acceptabl e salt, ester, tautomer, or pro-drug thereof, wherein the hydrogen

25bond acceptWhem@) bend ozt fallbetltu@rtpfr showd tpicrass g band pwglegtlmgm‘tmtems wheriag.n
sald 11 NGerPLEHSHN fuchPe BLABLE (409 SHEURLHY Soer whch USEAHL! BT g

structures” 1% present to"°a conmpound

or a phayitaseiHdicah yheageapliakhieh Sadt subsiithendt is baided B@the rédt opﬂﬁ ddhipgund

t her eof , mhereln chem cal noiety conprising at_ |east three hydrogen bond

ac ce pt orof igrsieqn fegmulaytherp suchysphstBuanben bshantod gy 2tom in suchsubgitgent.
"Q%Iﬁbln% Fb% I%Tﬁ’&%ﬂ&bkﬁ‘é‘ﬁ%!r Qﬂlib?ésaatrgﬁeﬁlﬁssﬁ)lg %ﬁrﬂl)&lillgqf Q{Sh%ornb}‘| nation

pharnaceutlca acceptable salt, ester aut oner r ereo

mherelnlkhﬁmhwwbﬁggmqhmn&;acceptor noieties are in the orientation of

Hydr ogen Bond Acceptor .- Hydrogen Bond Acceptor - en Bond Acceptor. 5
As used abovg’ntcﬁ%"?’st“@el:ﬁm fheTe ﬁs%mg@ﬂ@m%ﬁ ﬂgq CoTgRS %é)t%ﬁ%%elttﬁ%‘fenflﬂ

hydr ogenphenghde '&Bﬁroﬁﬁat@c&a‘ﬁﬂfecébn{?@?{eﬁttb BB o &dEs B‘;@ﬁ@aﬁﬁéﬁt‘ With &h BJ?iﬁIzhﬁg fRpnect ed
toget her as there can be other intervening atons or groups of atofs in
betmeen(tgePhQHBAgmdkbbmwog@@pgbameﬂoﬂéus6hownandchnmabmneg@n%OMBm@nts t he

pr esent |nv ntion rel a co ound .or tically acceptable
e e seB a4 et BoBingheNargbenanagh PR el Bty dBen 10 bond
accept ory,ARj,ehit 1S Wi thin about 5 A of at |east one other hydrogen bond

accept or nolety In some enbodi nents, the present invention relates

to a conpoundmr amrq:ahhnwrd@@mmm@lkngromdwp%pﬁoﬂl&rmeta,nd@stlanfectlmjagnmtsrls or
pro-drug ther erei.n each hydrogen bond acceptor noiety is within
bout 3 PR iGempallBBreE SaRBI KRR BT ERET 5o et y. n
some enbodi ”ﬂﬂb§sorﬁé@%r@ﬁl§‘c§ﬁ1@leo‘)ﬂw&ﬁ§ W 26 BEcRsnti® b&th GRS Hid

phar maceutically acceptable sa ester, tautoner, or pro-drug thereof,

whe38i n cakalyetgst Rﬂmomﬁs théhergﬁélnlﬁgemabd&ﬂﬂ raip@e@bl@rforrm’p@m @glﬂmw dbwipe; sed
within arin struct wher aid ring structure, i,S a S|n g

et r et uris b PN Gt RSB GGl P B e sk ERBOTRE AR, e
present invention relates to a conpoun@oor a pharnaceutlcally accept abl e
salt, ester, tautomer, or pro-drug thereof, wherein said hydrogen bond
acceptor noieties are independently selected fromthe group consisting of a
carbonyl group, a thiocarbonyl group, an imne group, an al kyl substituted
i mne group, a sulfoxide group, a sulfone group, an oxine group, an al kyl
substltuted OXInE group, a hydrazone 25 group, a nonoal kyl or dial kyl

e, o o o o o T o o o LR o o



| XZ wherein Wis 0, NRL, NOR1, or S, alternatively W= is selected fromthe
conbi nati on of HO-and H both attached to the same carbon atom or the
conbi nat iwo 20f1/4C98 al kyl)0- and H 10 both attached t@Crhs2aame29ear bon

atom XY represents a single bond or a double bond such that when X- - - Y
is asingle bond, X is selected fromO, 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

sel ected fromthe group consisting of 0, NR4, or S(0)11, 15Rl is selected
fromH and C1_8 alkyl, R2 is selected fromH and C1_8 alkyl, R3 is selected

fromH apg pgéteﬁl @akﬁé{t,et%(2@0?%&%1@%5%@0@%@?@ Fg%a%iﬁA%szotzé’s%w is 0, 1,

or 2. 20l n sone enbodi nents he present Invention relates to a conpound or
a phar ns@@hdardatemct@m p’tramcan:Sabltety @s%probtmgmmshln@tonp}kﬁ drug thereof,
wherein Wis dr ogen and

Cl_6 al kyl . Igbosonfdﬁ CSBWES%% 1&‘?“(?8%??“%““8?%%@8%% ﬂ@é‘ﬂit‘? O%"%f%&f es to a

conpoundyBiiniA(aPdHNTHGEEN Tth&'&itﬂgh‘ riB6 SRRl @mmﬁﬁﬂs tabo@Sivede, thd Sl OMBE smaller
pro-drug thereof, where conprises the structural noiet

ONZ Swheubimt @150§<n9@vméé tﬂw"smﬂmhor%@n@lrsabwnt: onshasmaribesomal WﬂltéhmdS( 0) 11;
R4 is s 6: In sone
enbodi rreqh%%ne%%ﬁe r&sen gﬁ@/ rengcp%(t)egﬂ?e ?é[rgégops g&q/egn hl%l\?% a&d tr@ﬂsquZRNg

phar mac gtRNAR hﬂlt}COdGﬁ:sﬁm wbick tisafidelitest tearnslahau tiepmtds Dhe [arge I(ﬂjdsgmhf‘@l‘t)&@lft
wherein Raﬁonprlses thg structural noiety FNNJ Citd 10 wherein R4 is

sel ect ecFfa 5% PPRYit bepd forgnagn. 1.c. the pepﬁlwls% 6 SEACHBR PE POt SIRstnt
i nventi of 4Rl 1ai&SatliGhsf tlﬁ@érﬁﬁfé?eﬂwt AENA mﬁtﬂﬁga?&%b%'ak YhAGRBIER I Rp SR

ester, tautoner, or pro-drug thereof n R4 1s hydrogen. I n
sond Oentaodiene rsttss ThHeenpnesghditei anvenitt acconehadats th@maomurgnmmdacmt —tRNA

15 harma eut| cal | acce table. salt, ester ut oner pro-dru her eof
whor of 1 BotdbfrpenitatE i n iR SR s ergvires ey PR Py UBIA e BF e

In some sﬂm&aﬂ&ﬂaﬁfs TH R H&ﬁ%ﬁ%r POVRNEEARMb &S S pbiticy - GRIROCIMHDISE, 12,
phar maceutically accep taBI e salt, ester, tautomer, or pro-drug ther ‘eof ,

wher ei n tmtRlﬁAmthnmeye acidithatdopast eftbedraveing erttch:echpme sldwtexitipp Ensiton
relatestoac%) NIy &&i&ﬁ@r hﬁ'\éc?é f I?'blcedi% ester,
t aut omerccamataeaagefafubrA SREFER hRRentisBoRaRuRy 1 B G e o ety
WO aellllﬁ,ﬂypéﬁﬂmaHS_ZOlO/ 052922
1. Definitions
"Isomerism" means compounds that have identical molecular formulae but that differ
in the nature or the sequence of bonding of their atoms or in the arrangement of their atoms in
space. Isomers that differ in the arrangement of their atoms in space are termed
20  "stercoisomers". Stereoisomers that are not mirror images of one another are termed
"diastereoisomers", and stercoisomers that are non-superimposable mirror images are termed
"enantiomers", or sometimes optical isomers. A carbon atom bonded to four nonidentical
substituents is termed a "chiral center".
"Chiral isomer" means a compound with at least one chiral center. It has two
25  enantiomeric forms of opposite chirality and may exist either as an individual enantiomer or
as a mixture of enantiomers. A mixture containing equal amounts of individual enantiomeric
forms of opposite chirality is termed a "racemic mixture". A compound that has more than
one chiral center has 2™'enantiomeric pairs, where n is the number of chiral centers.
Compounds with more than one chiral center may exist as either an individual diasterecomer
30 or as a mixture of diastereomers, termed a "diastereomeric mixture”. When one chiral center

18 present, a stereoisomer may be characterized by the absolute configuration (R or S) of that

11



10 whereinrepresents a fused 5 to 7 nenber saturated, unsaturated, or
aromati c carbocyclic or heterocyclic ring system wherein Vis

i ndependewol2g11s@raet ed from -CR4a- or -N-, Wis 0, NR1, PRORB2010/052922
alternatively W= is selected fromthe conbi nati on of HO- and H-both
attached to the sane carbon atomor the conbination of (C1_8 al kyl)0- and
H both 15attached to the same carbon atom WO

2011/ 047319PCT/ US2010/ 052922 XY represents a single bond or a double bond
such that when X- - - Y is a single bond, X is selected fromO0O, NR2, and
S(0) 11 aiekalcdntor CAB¥31ut@Béh heRiofrefers t8 th@a@ar@@hﬁ@ﬁﬁn@ﬁé’t@:of ¥hd @bﬁltﬁ&gs Yis a
carbon atom Z is selected Tromthe group consisting of 0, NR4, S(0)11, or
NH, 5Ri attechnd|te theedhifat oamtdn. ‘Blimisubstit@enth kipdche®R the chietlgcnigrutiden nonm@milom 8

| kyl, R3 t f Cl 8 .alk 4 j t H and
S e a8 AR R o o e e SR A
some e”b@%'e%ﬂ‘h&n Mhe. Mzeaeads 3, Bgﬁrmawslrlebah@at 410 Aagenrundobavisngl 3;he
a.

f or mul B-A7 D-E-FC-B-A (1), X whereinrepresents a fused 5 to 7
membér é&%@rﬁ@ﬂé@golﬂsn’s@@ﬂa@@dl%r(l@ﬂéwﬁt6%2 &anpetilcibpperdntiaddép oy éli ¢ ring
system e | r atomor N, such that when T1 is N, -DE-F
i s absen nm &EMR @62 %grlgg atomor N, such that when T2 is N, -G HJ

is absent vxh'ﬁfeemtrholtsdsm&:k” areansTthe diastermindpothht v dthetran 8amnse ;o MNndavb@rei n VvV
IS |ndependently sel ected from-CR4a- or NRL, S,
al t er nat'PiAEPy abgutidgublg b @%@%Eﬁ?ﬁemﬁﬁg%w%ﬁewﬁedH@thegﬁan}qz@ytsl&ﬁ h

att ached, £ HATRnGHrP0uhdat Q’?%%*%l“%?%ﬁ%@%@%%%%@ﬁ% R, 055

H both attached to the sane ca 922
XY rl@pr Mfsh@dmhhfglbtmdbomhb mpleauld@uctdrémgwdlesﬁﬂhh Inpalt-Ratlegres.- - Y is a

si ngl e bond, cted fram0, NR2 nd Y..is.C V\,hen
%9 VNS PlabRn i o EesandDur shpquis G n A apicBiqnanclg S o

fromt h%t&?%ﬁbrﬁ@f@ %ﬁe%édfn YARDpiQ isoNR4s" a2€ B ) ,of@feréw*bonﬁe&n LWhichehesibed o@r om H
and Cl1_8 al kyl R2 is selected fromH and C1_8 alkyl, R3 is selected fromH

and C1_gwalisgers aremrangeds@ffemmém itf spage. HArApic Gongerab iy Ithenmastqmeé@a ect ed

fromHan K 15,01 ernatlvel ted
i1 om o7 Toneigee SgRicoa g hifocdnge o %efor SELFRNRRIRTYOUEF BT boE Sl
F, asd aﬁoblrols@ﬁas c;hﬁmll%lxlsm @iﬂu&ﬁre Mw&&lr Bs é\resﬁlt%ﬂfbc&t&ﬁ@aﬂd@ﬁiﬁpendent I y
sel ected fromthe group consisting o (a) a single bond, (b) -(C1_8

al kyl)- ¢ rqr@e)togr@pjw @Clﬁ}lﬂl@ﬁﬁylj_}las be(eg)posselég I@SRIAIhItures ahBratpppic isomers )
0-4 car qugelg&ocg? J nany of (b)-(d) imediately above optionally is replaced
20by a noiety selected fromthe group consisting of -0-, S(0)p, -NR6-, -
(C=0)-, -S(0) 'malﬁiﬁmer "NEB (10 )epmpoands wiRE Sii-@jtpdRGHTer rnarkedly inl an)angﬁyemfof

(b)-(c) et atel ¥ above optipnal)y s substituted i th pne of more
?RI%Z_@nalﬂré(sehfsln%HQﬁ)tn'rﬁ%y l?éjdcé(ﬁ’lcttéh s(&ﬁfe@n@é@oﬁéks) IR?thﬂicPM)@&be ﬁﬁ‘derst@od th(aﬂ( ) (1)
-C(0) NRGNhen(qm)nponR&me;: te(ungmeIMF@@@l&)aNR@utpm@rw fGr@(s:awRﬁl)en,deQ p))be- W(tXu:nI‘tRS) 0-,

DIRE S NICE R L e

30C( =S) qbrm_( aa) -NR6(CNR6) NR6-, (bb) -CR6R6C(0)-, (cc) -C(0)NR6(CR6R6)t -,
(dd) : : . : :
Some compounds of the present invention can exist in a tautomeric form which are
25  also intended to be encompassed within the scope of the present invention.

The compounds, salts and prodrugs of the present invention can exist in several
tautomeric forms, including the enol and imine form, and the keto and enamine form and
geometric isomers and mixtures thereof. All such tautomeric forms are included within the
scope of the present invention. Tautomers exist as mixtures of a tautomeric set in solution. In

30  solid form, usually one tautomer predominates. Even though one tautomer may be described,

the present invention includes all tautomers of the present compounds
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WO 2011/ 047319PCT/ US2010/ 052922 a 3- 14 nmenber saturated, unsaturated, or
aromati ¢ heterocycl e containing one or nore heteroatons selected fromthe
group comsP2iwg7ab nitrogen, oxygen, and sul fur, (ee) &CIABA0WPHIYRY
saturated, unsaturated, or aromatic carbocycle, and (ff) -(CR6R6)t-,
S5wherein (dd) or (ee) is optionally substituted with one or nore R5 groups;
B, E, and H are independently selected fromthe group consisting of:

(a) a single bond, (b) a 3-14 nmenber saturated, unsaturated, or
aromati c heterocycle containing one or 10nore heteroatons selected fromthe
group consi stA Rgitdhers bAOSERNo PGS Jru@@] BbnbHthat exist in equilibrivhfdnPard- 14
menber saturated, unsaturated, or aromatic carbocycle, wherein (b) or (c)
is opti aﬁ@dllyycosumdl frarn ede wotrisrio fiernoto amoﬂer Rihiggreactpsy; results in the formal( d)

3 O Buibtlena SR T R AP rEi SRR b it TPERy Rett Rl REPR ngs
repl acedn Jsémﬁoﬁs Wﬁérﬁftafht&ﬁé@&h@ﬁl if REbIch e cBdrRida Qﬂﬁ)h%hi Sth®faufdmers &i0) p-

-NR6-, - (C= -so PNR6-, - NR6S(0)p-, and - NR6S(0) pNR6-,
ii) any hsffreqthyd(%e qxw %1@% @W@Sémqnéﬁanrswr@ facigystineludieg with one or

nore R5 (; ately above
opt  onal P ByRe, 306y andptt; The conegpt gt bildrp@iheRareiibicbhler AR ©
(CR6R6)tﬁutom&1zdﬁonamcballecafaetdmmnendent ly sel ected from t he group

33, () - QO yating g o eB R Dap SRS RS RSO TIPSR e 1

-S(0
) SEZ( 2))pg SRRt dl Bﬁl’tor%l&lsm %%Q%lﬁ%m)sglﬁof e(l&‘)cr)ons X Q)&W&&ccdﬁ) ng-
- GpNRﬁﬁlmGRﬁ))mR%m(IB)exhﬁ(tcﬂ\%gl(uﬁml?ﬁ)atlﬁlﬁ as (au¢5u-1t E(tkNNBRERER (g@R@)F{G()fH@ (v)
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25wherein (m through (s) is optionally substituted wwth one or nore R9; R9
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al keny1) - (iz -(C2_8 al kynyl) -, (d) a single bond, where i) 0-4
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and/or iii) any of (a)-(c) imedi ately above optionally is substituted with
- (C1_8 diokytd viRsagy wupmal desbon afomeo eheb@manmlt of, tht hwlqeules élifte alloy drmadioals

relates to a ng cord la, Ha, |na,
Ve or & o FREREET TR FSh Sidalsand B dtachcas v o kot B, v ot g
t her eof ,«aWReyIBn I irfdidad. %lk}ﬁﬁl) drrM’@ls-Né')aNHﬁm@ﬁvn(a@) altyA16§8 N radicals.. The

invention relates to a pharmeceutically acceptabl e sal ester, tautoner,

or prodrug of a compound according to formula I, 11, III 'V, Ia, ha, M,

| Va. 20l n some enbodi nents, the present invention relates to a conpound
according to formula I, 11, IIl, IV, la, ha, Ma, IVa or a pharnmaceutically
acceptable salt, ester, tautonmer, or prodrug thereof, wherein Ais

(a) a 4-7 menber saturated, unsaturategyq or aromatic heterocycle containing
one or 25nore heteroatons sel ected fromthe group consisting of nitrogen,
oxygen, and sul fur, (b) a 4-7 nmenber saturated, unsaturated, or
aromati c carbocycle, or (c) a single bond, wherein (a) or (b) is
optionally substituted with one or nore R5 groups. In sone enbodi nents, the
present invention relates to a conpound according to 30formula I, I, III,



I n sone enbodi nents, the present invention relates to a conpound according
to formula I, I'l, I1I, IV, la, ha, Ma, |Va or a pharmaceutically acceptable
salt, estwo,20t1ia4rper, or prodrug thereof, wherein B isPCT@b2@0a5iop? ) -
where 10i) 0-4 carbon atons optionally is replaced by a noiety sel ected
from-0- , -S(0)p-, -NR6-, -(C=0)- , -S(0)pNR6-, or -NR6S(0)pNR6-, ii) (a)B
optionally is substituted with one or nore R5 groups, and/or iii) B
optionally is substituted with -(C1_8 al kyl)-R5 groups.

Alternatively, the present invention relates to a conpound according to

formula I, 11agdsalihbreid, Yeydidhlk dshlals iManddd1s iRdlude ﬁhﬁﬁt@@ﬁﬁ@%k&@k'%c@ﬁ§ept abl e
salt, ester taut oner, or  prodrug thereof, wherein B is a single bond

I'n some erlopdipyeyelobutyk operdemntilnCent dyolvatkel atiesndal ta iedwpoind a€sor di ng

to formula J, 1], 111, | la, ha, Ma, I'Va or a pharmaceutically acceptable
sal t, (Jt‘ﬁerd% %%%%ﬁ?aﬂiyygfﬂ%r ug thereof, wherein Cis -NHC(=NH) NH2. 20In
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or a phay [ t ug
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Saturated urkntsnbelin BROSRAEEN cafBois it aord trpe aifighe bona: 30

wher@i n uBdtitedntd ) IS optionally substituted with one or nore R5 groups. WO
2011/ 047319PCT/ US2010/ 052922 I n some enbodi nents, the present

i nvent i on r el/xt essd herein, batpallinid isioteoded fegnelods bethbranched and stiaight—ghgin I a

ha, M, e nmer,

or odr uy tliZeS AL RLTREEBbL BB nARRERL AP i gl ESF ELpol BEHRITC,
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(b) a 4- (2Vh@brbExar31@l@wghaé@hlk3d rh@é@d%r heteds noirlimiteshtat irdluezmibyicl e, or
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3o Gt MAC RO PRl ikt BB} eaant i fvent i on el ates to-a

corrpound accoxghiged hefid, OhlUk @ deferd do, anl dlkyl ghdhp ds&ieﬁh@d athdie wiNath®indacated
pharmaceutically acceptable salt, ester, tautoner prodrug thereof,
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henyl d | oh d di hyd

et anydPapti ding s el e‘(ﬁx?%%ﬁosge M RS £ty Ph G ennde 2

pi peri digylc,, Ok ReS cdemy ¢y Akody SbOS. & -RaMes oif%hd&x%mumr@ﬁ&tlﬁmtm%,

pr esent iAvehtion rélates to & conpound having the formila : E-FD/ & B-

A | 20 Gmtthdxyl, (eth)oxy\/rtemeomng‘,BAproD&y,lﬁ ~bidokly, B-bWdx X, t-BlGtoxd;, nVpentdxy, &nd T2 are
defi ned above, % a har maceutically acceptable salt, ester, tautoner, or
prodrug RERKXE eE‘@F% g HeoeRBYdi nents, the present invention relates to a

conpound havwgusteti%elfeg{ Wylh@}th&wr&%% %z&g&g’g{ LS2GHL ABSR2%iMaRr ei n CBA,
DE F, GHJ, Z, and V are as definhed above, or a pharmaceutically
accept abh@c&adl nurnb@taf rcaruoalatammseerttacbﬁrd thravgh agutfinebradge. C1_¢ alkylkttrio sionme
enmbodi nents, the qw?sent invention relates to a co ounaj}égaé g.the

BY 0,

f or mul a:intendeggd 2@@3,@4 Canend & }TﬂéPéf‘E}@ﬁ 1%%nt%{lded to
pharzrgac Hgll geabl Yo agg,e%e préSeh hd%Stﬁiylth %urbﬁges or prodrug ther eof

$ome 'enn on to a conmpound havi ng the

10f or mul a: C‘Aﬁase&\herelﬁ/\’(cé%o “or Loy Blidrifg Bs Artended b theatVuntbss Y, and Z

are as defined above, or a phar maceutically acceptable salt, ester,

t aut orrerOtthWISprSD@niﬁgi tahﬁﬁ‘féblfe3 4,5,6,7,8, % h0.sldmer b@é@d@oanyelupr esent
i nventi chyc?lc or rlcyc f"}ngg,o i 1chac\éh bd saturate]d‘s{n?sra%ated (1nclu§1ng partially and

fully unsaturated), or aromatic. Examples of such carbocycles include, but are not limited to,

30  cyclopropyl, cyclobutyl, cyclobutenyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,

15



NN \ WY. z G-H-J wherein GB-A-,-GHJ, W X Y,
Z, and V are defined as in fornula |, or a pharmaceutically acceptable
salt, estwo,20tizgtzoer, or prodrug thereof. | N PEOMS2@0i0612ENT S,
the present invention relates to a conpound having the 20 fornula: WO
2011/ 047319PCT/ US2010/ 052922 D) E -F wherein CBA, DE F, W X Y, Z and V
are defined as in fornmula |, or a pharmaceutically acceptable salt, ester,
taut omer, or prodrug thereof. 5ln some enbodi nents, the present invention
relates to a conmpound having the fornula: D) E -F wherein CBA, DE F, GH

J, W X cy¥iohéptyRoGe1dhei@yH afihmatdyRsydifodtal SHddclonyP ydobhiadismgeut i cal Iy
accept abl'e sal %, ester, tyautomer, or prodrug thereof. 10l n sone

enmbodi ndABs)]bichdoprtase 1.3 Ditversidnonance (4t 8Pityslalccaepuihdbicyelongtantie
formula: ;D E,-F/ C B, A..,.-ri N-*-- 091/-12-G -H-,J, WK(I]| erein
oo be urerggl syl ganginyingin aadipinyf atd Stp gty "AE Midvn SRRETL"
above, OfridgcphaghBealbiicahdd idekeRifiaiion cTahibocRat &.g., 2L BTG Elootandl dr ug
t hereof 15I'n sone enbodi ments, the present invention relates to a conpound
havi Ag tislgedripgPecurs wien gye arpmore cgfopafamaiy twomonFadjesaqt garbey atgmsy, 7,

and V ar | ' I , il cal | C le salt,
coter, Gt BRBsRS Do & U rtandths & RIRACFRE LR ARTERVAR' 2
present rhonentliomng @kad afcytlic Ang owhen adinidy bdgddhthe Shibstitadnas reCtddNoHhsher ei n
CBA, DE 'F, and -G HJ are defined above, or har maceuti cal |y acceptabl e
salt, edilgrcan@iQsmEsseniyn he 5&&1&@ E%@ﬁ? £o8- lmh?byg ghb tedirbyPRARAEYD ande

abr(leiegt S.EHE‘E@%& on JigliAtig8e4d 0 @ conpound having the formula: G B- AN1

10 As used herein, the term "heterocycle" means, unless otherwise stated, a stable 3, 4, 5,
6,7,8,9,10, 11, or 12-membered monocyclic, bicyclic or tricyclic ring which is saturated,
unsaturated (including partially and fully unsaturated), or aromatic, and consists of carbon
atoms and one or more ring heteroatoms, e.g., 1 or 1-2 or 1-3 or 1-4 or 1-5 or 1-6
heteroatoms, independently selected from nitrogen, oxygen, and sulfur, and including any

15  bicyclic or tricyclic group in which any of the above—defined heterocyclic rings is fused or
attached to a second ring (e.g., a benzene ring). The nitrogen and sulfur heteroatoms can
optionally be oxidized (i.e., N—O and S(O),, wherein p = 1 or 2). When a nitrogen atom is
included in the ring it is either N or NH, depending on whether or not it is attached to a
double bond in the ring (i.c., a hydrogen is present if needed to maintain the tri—-valency of the

20  nitrogen atom). The nitrogen atom can be substituted or unsubstituted (i.e., N or NR wherein
R is H or another substituent, as defined). The heterocyclic ring can be attached to its pendant
group at any heteroatom or carbon atom that results in a stable structure. The heterocyclic
rings described herein can be substituted on carbon or on a nitrogen atom if the resulting
compound is stable. A nitrogen in the heterocycle can optionally be quaternized. Bridged

25  rings are also included in the definition of heterocycle. A bridged ring occurs when one or
more atoms (i.e., C, O, N, or S) link two non—adjacent carbon or nitrogen atoms. Preferred
bridges include, but are not limited to, one carbon atom, two carbon atoms, one nitrogen
atom, two nitrogen atoms, and a carbon—nitrogen group. When a ring is bridged, the
substituents recited for the ring can also be present on the bridge. Spiro and fused rings are

30  also included.
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wherein CGB-A-,-GHJ, W X, Y, and Z are defined as in fornula Il, or a
phar maceutically acceptable salt, ester, tautoner, or prodrug thereof. 15In
sonme enbodpreentE@73whe present invention relates to a compoirsdoiayiony t he

formul a: G B A N 111\ Z G-HJ wherein GB-A-,-GHJ, W X Y,
Z, and V are defined as in formula I, or a pharmaceutically acceptable
salt, ester, tautoner, or prodrug thereof In sone enbodi nents, the

present invention relates to a conpound having the 5formula: E D -F GC
B- AN1w wherein CBA, DE F, W X, Y, Z and V are defined as in formula

I'l, or a phargpeRHhitfd, e REReRbatie hsRldoycl8SbE hetdrgdly PR nterled RS RE5HS
t her eof In sone enbodi nents, thé present invention relates to a

conpoundtdbdesd.rfyg 7t Hi, 10f Olr, il Z:membereEmon@ycliFor hilegeli ato@Bi; riMEwhich W X, Y,
Z, and V ar.e defined as in formula II, or a pharmac i cally .acceptabl e
Salt el pREABREpBRs R o B Pt Bt iserBftofs R8T TBEI Pl o ITREERL TR ©

t he preselthetoiyfomhb,aRddpehdin@§ stloctad EefPHitbger) ?))éjrgw, afvesulfof. omnmié dase o0

2011/ 047319PCT/ US2010/ 052922 wherein CBA, DE F, GHJ, W X, Y, Z V
and R artacysse hasepeysliq gromgtietings, pply, ongrof shafhaeriings agedsdalbe prapisde gblledsal t |

ester, t g r.odr reof . . . I | he

o ecent PUASTIoIR PIRRHEMIRIER guinglipg, The \PocBTRaRIRRRLBE MGG
wher ei n WeidBedas déBnidd AboWy foXhet¥ocyslesV Hivthitfogneatelafchmdel swtstituted@r nul a 111,

or a phar acceptable salt, ester, tautomer, fg{?ﬁgr odrug thereof.

In sone Ceﬁ%ﬁ@g, NR EEsin K inbe another sybstient gs de olfNBPEe
Looher g GoLLioAFFSELSEL S oo 0, XTSI s U Lgopol
car Hécydhicertan chepeualsytbk itatalrnungbes p§ S @ml O atoms imths anem@rhiwthirogricsis nohe
present l’{lonr\é%??}ni pnr elates to a conpound having the formula: \@ // G-H-J
Examples of heterocycles include, but are not limited to, acridinyl,
azabicyclooctanonyl, azepanyl, azetidinyl, azocinyl, benzimidazolyl, benzofuranyl,
benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzoxazolinyl, benzthiazolyl,

15  benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolinyl,
benzodioxoly, benzooxadiazoly, carbazolyl, 4aH—carbazolyl, carbolinyl, chromanyl,
chromenyl, cinnolinyl, cycloheptyl, decahydroquinolinyl, dihydrobenzodioxinyl, 2 H,6 H—
1,5,2—dithiazinyl, dihydrofuro[2,3—b]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl,
imidazolidinylimine, imidazolinyl, imidazolyl, imidazolonyl, 1H—indazolyl, indolenyl,

20  indolinyl, indolizinyl, indolyl, 3H-indolyl, isatinoyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl,
methylenedioxyphenyl, methylbenztriazolyl, methylfuranyl, methylimidazolyl,
methylthiazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3—
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4—oxadiazolyl, oxazolidinyl,

25  oxazolidinonyl, oxazolyl, oxindolyl, phenanthridinyl, phenanthrolinyl, phenazinyl,
phenothiazinyl, phenoxathinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperazinonyl,
piperidinyl, piperidenyl, piperidonyl, 4—piperidonyl, piperonyl, pteridinyl, purinyl, pyranyl,
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl,
pyridoimidazolyl, pyridothiazolyl, pyridinyl, pyridinonyl, pyridyl, pyrimidinyl, pyrroldionyl,

30  pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H—pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H—

quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
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\'(Z 15W wherein CGB-A-, DDE-F, -GHJ , W X Y, Z V and K are defined as
in formula I1l; and QL5 @5 -35 y and Q4 are independently selected froma
ni t rogen woemi/@7aar bon atom or CH, wherein -D E-F, an@CTGESEH1d/0sdsen
present, are each attached to a carbon atom WO

2011/ 047319PCT/ US2010/ 052922 or a pharnaceutically acceptable salt, ester,

tautoner, or prodrug thereof In sone enbodi nents, the present
invention relates to a conpound having the formula: 5 wherein C B-A-,
DE-F, and -G HJ are defined as in formula Ill; or a pharmaceutically

accept abb@SaldquidBhl, tetladdlly L BB, 209 t}HE&lQﬁH? i her effdiazolyl, 1,0 4591"f§‘dlazolyl
enbodi nents,” the presént invention relates to a corrpoundy havi ng the

f or nul a:1,kE5—thiadiagolyG 1,34 -Ihiatyolyl Ghigmtbreny h i, thidyEtlHenotiBakplgl, W X, Y,

Z, V and K are ned .as ceuti.cally acceptable
St 2odpipSSiagSluletoifiadsyl Hifbedhul B Sor o R HE B ot ot ho
pr esent thﬁ%(ﬂd;ﬁyr@rﬂdfn@l ,ate3-tHi8z02yIC OPIOHRE o RAVI, NG-tiBLOIFION FUl-&iazolyl, Wdwher ei n
C B-A-, Y, Z, V and K are defi ned asmfornulalv or a

phar ﬁacé@mh@a}’hy acceptable salt, ester, tautomer, or prodrug thereof In
PO bod! eI Swed W PIES B ﬁﬂ{ac&n{cragJ( AER pféw REQTBRHHGREQIALN0 O

formula 1V, or har nmace cal acce ster, uto
pro-dr ugnzitbﬁzﬂe,(tfomp‘ﬁﬁlﬁbﬂs ané/pr @@agé forms fwlﬁ@thrsnmtm Iﬁﬂlﬁl’cop@biﬂ’o&h&dledlcal
unsaturated or aromatic carbocycli¢c or 20het erocycl i.c ri ng sy

2011/ ons%m*wgzmé?wm@mact with the Hssughef umyBidiengiaad apme %ngé‘é‘ﬁt

I nventi %cés@iv@tt&a 1rt3p 11‘?1‘[&%‘391'}5? :ébﬁ'& Bp@[h&f}frmleﬁl or@%mghczﬁlo AN //GHJ
18 N G er e XY, 7z, Vand K

ar e 10ef i coetnesuiate Wivh améaaoﬂa‘lﬁe laaamdﬁafmlﬁra(iﬁS 35 y and Q4 are i ndependent | y

selected froma ni ro en at o rbon erein E-F, and
"G 1 3 when_ phosgnoer on Bonte el aacrabE Sl belit SR e Gt e

phar macejddigsal bam?slﬁﬁi@wak&n 8R! Jaren®88:8pourlday hidETed WmMiRLEME of Deals

I n some enbodi men the present invention relates to a conpound having the

f or nul a: thereoﬁ/\/r%i‘amnh%@thmnaCDltEaﬁy aggeitab(s-dalty inghusle dlesftiappopt disnited tb.or mul a |1 V;
'n Sono BnanrheRRac 4 RSEPAARE FRblnofSh K unhPLREE og ofsmBoitt iRy T he
f or mgl a:residues such as carboxylic acids; and the like. The pharmaceutically acceptable salts include
the conventional non—toxic salts or the quaternary ammonium salts of the parent compound
formed, for example, from non—toxic inorganic or organic acids. For example, such
conventional non—toxic salts include, but are not limited to, those derived from inorganic and
organic acids selected from 2—acetoxybenzoic, 2—hydroxyethane sulfonic, acetic, ascorbic,
20  benzene sulfonic, benzoic, bicarbonic, carbonic, citric, edetic, ethane disulfonic, cthane
sulfonic, fumaric, glucoheptonic, gluconic, glutamic, glycolic, glycollyarsanilic,
hexylresorcinic, hydrabamic, hydrobromic, hydrochloric, hydroiodide, hydroxymaleic,
hydroxynaphthoic, isethionic, lactic, lactobionic, lauryl sulfonic, maleic, malic, mandelic,
methane sulfonic, napsylic, nitric, oxalic, pamoic, pantothenic, phenylacetic, phosphoric,
25  polygalacturonic, propionic, salicylic, stearic, subacetic, succinic, sulfamic, sulfanilic,
sulfuric, tannic, tartaric, and toluene sulfonic.
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
30  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
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wherein Ais (a) a 3-14 menber saturated, unsaturated, or aromatic
het erocycl e contai ning one or nore heteroatons selected fromthe group
consi sti myoab1wmi4rziegen, oxygen, and sul fur, 20(b) a 3-12Crarsbew/osmbur at ed,
unsaturated, or aromatic carbocycle, or WD 2011/047319PCT/ US2010/ 052922
(c) a single bond, wherein (a) or (b) is optionally substituted with one or
nore R5 groups; Bis (a) -(C1_8 alkyl)-, (b) -(C2_8 alkenyl)-, (c) -(C2_8
al kynyl)-, or (d) a single bond, wherein 5i) 0-4 carbon atonms in any of
(a)-(c) inmedi ately above optionally is replaced by a noiety selected from

the groype@en §t'h§ﬁdln190§95 8ol or §§&a>ﬂﬁtrﬂe a%eﬁerred ( Ea®of suitfllc Mf)are found in
- S(0) pNR6-, and - ? (a)-(c) imedi ately above

optio naIRejmngtOS lb’ézama;teemeamtmnmel 8111 edoh@CRS?ughm(;Olamﬂyo Eagton,ilAd, any of
(a)- (c) dl‘%%éi &gove optionally is substituted with -(C1_8 al kyl)-R5
groups, ? ted from(a) NH2, (b) -NHC(=NH)NH2 and (c) hydrogen,

or a phar Ma.C e3ihéCRblngaseapbahlte cidinte n@HEOs désadbRnRkliti RfofPhoehadgutidapr eof
In some enbodi ments, the present invention relates to a conmpound having the

15f 015rru |(8:2-, solufyiiy.diiepveilghility, mpntagturipggtc Bhpicgmapendg of theaufesest invemtimnyl a

’ | dah e %Qﬂvér%/d 1nci§ro&’rug qmﬁ‘lﬁt {h%g) résggﬁﬁggﬁ{oﬂ@f Gitdhakd 1o ceo%te ﬁ%gt omer,

or prodrug the present I on
rel at es dfeh@presmd ehiimbdvorngounds, A&hddy dfdeliverind@he same and cornposmons

2011/ 047319PCT/ US2010/ 052922 wherein A is, azepanyl, cyclobutyl,

cycl ope rﬁowamlﬁ%'gﬁeéﬁ’é‘ﬁyl Progirgs o%rép@tﬁvfedﬁﬁémde ﬁS‘)}’rCPH%JFnﬂYc‘?ﬁBHngé%@ﬁVIt?at

eyl ohexah Gl poridh b prdsthidncio & FRPYdRAL IR

tetrahy opyrl 1 gzet % F%’S§Fro ?ﬁ%ﬂ?f Hlpgﬁi |ny%ﬂ &Pgélperldenyl
wherléi n aAlnnmsuemdatb Iaynarsmshmssmubjaat elttovlmtglsn e pweentmventroa ARSpgpaepdy or, Ais

i ngl -(C1 8 alk rb t
T o R B Sotsl beubs presi i YrelcompBi ey vy i b MedrERIg S o
the gr ouflea6eMm<iithtd il Go@fmre@hanipudh®nPor in vIVBSto the p&#ht comfdurid OP MR indidd
- NR6S( 0) pNR6- mﬂpé) (a) |nned|ateI¥ above’ optionally i's substituted with one

or nor e REIPGH thexprgsant iriviehdion whercimreelaldaoxal, 9mabwemdﬁwduhgmqp ip fonded

?;? SJI[\III-ItZ L{t ed \M ! h&a(tﬁ&sxﬁs{nﬁ BYOd%%%R thtgé (f){rj eéﬂt 1nven{10n 5 admnrl,rlétsere@%ég & r}lréémﬂd%ha% Ihz‘

pr esignt yuﬁjeemitlmvéﬁb&bﬁﬁ atfﬁealyal@srppwae afany, BgfrE@mlﬂ@rﬂfm |gi90up\/\4‘b@p@itlﬂel§ B- A-
is selected fron1 drogen NH F3C H2N ----. NN ----------
NHCHF2 Hemarmlesiof pep dupsiNRe u|ip Nt peegeplimpged to, acetate, formate, and benzoate

derivatives of alcohol and amine functional groups in the compounds of the present invention.

As used herein, "stable compound" and "stable structure" are meant to indicate a

compound that is sufficiently robust to survive isolation to a useful degree of purity from a
20  reaction mixture, and formulation into an efficacious therapeutic agent.

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

25  invasive medical procedure. Such patient or subject can also be considered to be in need of
peri—operative prophylaxis.

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

As used herein, the term “preventing”, as used herein means, to completely or almost

30  completely stop an infection from occurring, for example when the patient or subject is
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NH H2ZN H NH H2ZNNN H ) 7NN H2N H NHCH2F N H2N HH NHCH3

H2Nte........ Pttt OUUL'N H ONH H2N. . B AV /-",.N HNHF F H2ZNNN H
NH O H2NNV§)\20N/04H;19 NH /\N HZNN H F3C NH / \N N H2N HPEZHG2NbI05#4243C NH
HZNNN H F NH H2NN'.......... Xoooo.. -'""'N HFF NHCH2FNH F FNHCF3

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

5  predisposed to an infection or at risk of contracting an infection.

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

10  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
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
activity, such as e.g., anti—-microbial activity, anti—bacterial activity, anti—fungal activity,

15  anti—viral activity, or anti—parasitic activity.

The term “prophylactically effective amount” means an effective amount of a
compound or compounds, of the present invention that is administered to prevent or reduce
the risk of an infection due to a surgical procedure or an invasive medical procedure.

It is to be further understood that the representations for "Hydrogen Bond Acceptor —

20  Hydrogen Bond Acceptor — Hydrogen Bond Donor" and "Hydrogen Bond Acceptor —
Hydrogen Bond Acceptor — Hydrogen Bond Acceptor” are meant to indicate the relative
orientation of the hydrogen bond acceptors and donor and not meant to limit that such groups
are directly connected together as it is contemplated that additional atoms or groups of atoms
can be included between such groups.

25 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
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.

30 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
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WO 2011/ 047319PCT/ US2010/ 052922 NHCHF2NHF or a pharmaceutically
acceptable salt, ester, tautoner, or prodrug thereof In sone

enbodi nerwe,20tid@7apesent i nvention relates to a conpoun@CiiasReg/051ve2
formula: 5 wherein Gis s (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 nenber
saturated, unsaturated, or aromatic carbocycle, or (c) a single bond; 10
wherein (a) or (b) is optionally substituted with one or nore R5 groups, or

a phar magestidgad échiﬁtﬁGl%@Ic@M&ivﬁ?} for cRMMRE, antiAMiQOBEL acAYitPrQHL Hgodiher eof
In sone enbodi nents, the present invention relates to a conpouné havi ng t he

f or nul a:actitlty, whereiah a@ivity, ateparayitic actcitoboti-ydiarrwpt kasyéimt arid/oreptit-ohexyl

cycl ohept yi. henyl .. i dyl ,.cycl ohexenyl ,. cycl ohexadi enyl., . .
d hydr opyP RS pPARGY oL 81 to s (AT BRPIY YTy comhipatiging:
pyrrol i dydgtgy, & RSEABHINIr cxBhpR! beRyl andOTaldlas] NGl EnBaRRegA!. val. 22, pp.
pharmaceutical ly acceptable salt, ester, tautoner, or prodrug thereof 20In

sone e nb%?dﬁ?rélrﬂgé), ocpes pihes i cffasiefthe spmpeungs sdicp gdmindweise iih EOTABIRRERY IS he

o 0 0 R0 TS D i ol ore B g e,

HJ 4- 0 Ih-gonddal]) a sthelgistittfect is bkt cldady 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

10 the individual components.

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

As used herein, the term “A-—site” refers to the ribofunctional locus occupied by an

15  aminoacyl-tRNA molecule immediately prior to its participation in the peptide—bond forming
reaction.

As used herein, the term “E—site” refers to the ribofunctional locus occupied by a
deacylated tRNA molecule following its participation in the peptide—bond forming reaction.

As used herein, the term “P—site” refers to the ribofunctional locus occupied by a

20  peptidyltRNA at the time it participates in the peptide—bond forming reaction.

As used herein, the term “A—space” refers to the portion of the A—site within the
peptidyl transferase center in which the amino acid portion of the aminoacylated t-RNA
binds, or alternatively the portion of the A—site in which the oxazolidinone ring of linezolid
binds.

25 As used herein and in reference to a ribosome or ribosomal subunit, the terms "a
portion of" or "a portion of the three—dimensional structure of" are understood to mean a
portion of the three—dimensional structure of a ribosome or ribosomal subunit, including
charge distribution and hydrophilicity’hydrophobicity characteristics, formed by at least three,
more preferably at least three to ten, and most preferably at least ten amino acid residues

30  and/or nucleotide residues of the ribosome or ribosomal subunit. The residues forming such

a portion can be, for example, (i) contiguous residues based upon, for example, a primary
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aN HJ ,HJ,0 xHJ, and -F-C4-1i HJHJ or a pharmaceutically acceptable
salt, ester, tautoner, or prodrug thereof I n sone enbodi nents, the
present iwoentiamivel ates to a conpound havi ng the 5f or raraS20104052922

2011/ 047319PCT/ US2010/ 052922 hydrogen, WO 2011/ 047319PCT/ US2010/ 052922 WO
2011/ 047319PCT/ US2010/ 052922 WO 2011/ 047319PCT/ US2010/ 052922 ,

wherein nis 0, 1, or 2, or a pharmaceutically acceptable salt, ester,

taut omer, or prodrug thereof In sonme enbodi nents, the present
invention relates to a conpound having the formula: wherein -GHJ is

sel ect edich i@t of YPrdkki %@3@%5/0%?&%@41@?39%1&55 @hﬁﬁ%ﬂﬁﬁ& @éﬁtig‘%@hi y
acceptabl e salt, ester, tautomer, or pro-drug thereof I n sone

embodi menertéon efithe rhrefsénnensmnelrﬂtmtm ef tht e@osameaomdmpomahsuzbum@rodl(@ga to

formul a:  NH Cl-8 wher carb

er el l.kyl
opt i onaieP iR Ey Asht R Tmar ol rrainr o tne B SHARRR BRIy "Sel ect ed
from CF3orfidad sk oﬁWporﬁ&ﬂ-QB‘bheQﬂlﬂé&’idlﬁibﬁsm@ﬂ sttudR 0B e whil &by ta@eaPi abl e
salt, ester, tautonmer, or pro-drug thereof. WD 2011/ 047319PCT/ US2010/ 052922
I'n séme RoRBBRTHRAEcc-diacnsiomg byituciwiy ehRNSnmicavhelissingkyd algééwtg@@mn@é@@r di ng

to formy o

OCF3, anél18 hé’ @?p@lcwﬁ@&owg@ Cﬂd} éé%ﬁ%‘ggcﬁ CH%E %(S:tctg%et% a ?% ﬂer P& b est er,

t aut onmerleasothry t0-teh atgnis € beOdr more core teSidaenat Etﬂ‘ihﬁﬁll Ime it atérhe fopmagenich
invention rel ates t? a conpound contai ni ng, R5, wherein R5 |s selected from
(a) hydradﬁj%ﬂon %EBI) & Or(eé?,mg) 8 V@It Inacedssipl le a(tqn)ls bl@pﬁgi W](t )1t gQre ()ﬁ N3 (1)
- NQO2,

al kenyl A)W%roh%ﬁ)l (119]§§§%1{t/ %;}ce(sg}%ﬁga{d}@ T&f\{ﬁg)m%r&el& ﬁ%ez} ccérg%nl}arltag‘@tné d.
unsdOur atheelof or aromatic heterocycle containing one or nore heteroatons

selectedfro nsi sting of. nitrogen, o n, and sul f.
ST al kyt AN B RER B0 MR i nsiin R O e T e D B PP ey el o)
(r) -hal oal kyfhrodghbour REBesdiplion, 3victe BEARGticHRLH &lsefbcdURSal Mt ahedding!

aromati c heterocycle containing one or nore heteroatons sel ected fromthe
group ccmr@pmprlﬁlgg Emﬁmmmmgents wlgeﬁproamﬁew‘cfdmcrlbe@ds (aning, 3ncludingeper
sat ur at ed unsat ernati el [ wo R5
oroupe. 4Py BRBPRSHEPinaP s BrRaF Incn GRS frLeorfioBioBRak i akeretar 1
accgpt aHh@etﬁl@htalso%%hﬁ%esie@tiﬁlw or €nsft @ﬁfﬂdﬁeélﬂﬂrdéﬁfponents and ltlint ST

enbodi nents, the present_invention relates to a conpound containing R6

wher ei n mecqseess)éﬂedzrewnf ngeation)alsponsigiesssentighly oG or gongiist o, the resitecder nat i vel y
two R6 t r . al oal kyl,
(a3 IOHBSREHeRS FrEER: SBRR aindh o EABREErB or Be A1 Ot o i ng
one or rp@rfenheﬁgeeﬂah@nﬁomeireﬁhmdteﬁalcm lbﬁ@a@heupzeﬁmsteetamsg)pefabm t rogen,
oxygen, and sul fur, and ;fe) - 3- 14 nenper saturatuj uns turated or

ar omat | REPETC Y & M SIEDE RAATHANS 61 Basenyusicd aprullinecusht t, ester,
tautgmer, or prodrug thereof 25In some enbodi ments, the pr esent invention
relates to a conmpound according to fornmula I, II, IIl, IV, la, ha, M., IVa,
or a pha.nmacdlempednds efdche pivaipkiensal t, ester, tautoner, or pro-drug

t her eof , wher esen is 0, NR1, . 1, or S. I n sone
enbodi nent s, ﬁ}?@f%ﬁ'ﬁ&%ﬁ?ﬂt RiaveRnrs foruRupdai g SR accor ding to
formula I, 11, IIl, 1V, la, ha, Ma, |Va, orDa—phar+Rceutically acceptable
salt, ester, tautomer, or pro-drug theg erein X- - -Y, when present,

is a double bond and X is Nand Y is d carbon atom
C—B—A—TFT R

G—H—J

wherein is a chemical moiety selected from:
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5In sone enbodi nents, the present invention relates to a conmpound according

to formula I, I'l, I1I, IV, la, ha, Ma, |Va, or a pharnmaceutically

accept ablwo=altto4738t er, tautonmer, or pro-drug thereof, WwROEAS2M0M529%23 ORG,
and R6 is CF3. In sonme enbodi nents, the present invention relates
to a conmpound according to fornmula I, II, IIl, IV, la, ha, Ma, IVa, or a
phar maceutically acceptable salt, ester, tautoner, 10or pro-drug thereof,
wherein R5 is CF3. In some enbodi nents, the present invention rel ates
to a conmpound according to formula I, I, I, 1V, Ia ha, Ma, IVa, or a
pharnaceutrcally acceptabl alt, ester, tautoner pro- thereof,
wherern-GH—J cte om G7HJ N 15 whereiHl \érq

i ndependent |y s ct {iT7%in 0-CF3 and -(C1_8 alkyT)-N In some
enbodrnents the rese t i nyerpion relates to a ¢ npound _b ng to
formula I, kﬁ‘#*y ha, Ma, IVa, or a £t | 1y acceptabl e

salt, ester t utoner or pro- dnug t hereof, wherein R4a, when present, is
hydr ogen. In sone enbodinent, the present invention relates 40 a conpound
according to 2 fornp 1, IV, la, ha, Ma, |Va, or
phar maceutic ¥(at » akt, ester, tauto ro t her eof
i 7 In sone'e nt s\ CH&- pr esent

wherein Z, when |present, '
invention relatgs to g COI-ound according to for /11y, 1V, la,
ha, Ma, |Va, a ghérnaébutrcalby accept abl e

xﬁﬁ‘ﬁsz tautomer, or

pro-drug thereof, wherein R4 is hydrogen 251 n sone enbodi nent s,’ the

present nvent nrelate co din formul a

HERAD B e S5 e BB e RERRS ol ah SeTaiil carbbelit
tautonenn}@&xaﬁ@hgﬁggsﬁﬁeﬁeof that binds to a ribosonme. In sone
enbodi nent s, e present invention relates to a compound according to
f or mul a wher¢in; T li§ & carban atbal orf%, subthapwhen/A| isg¥, -D-gh&rirabsoti cal | y

bl e | 11/0 7 3 US2010/ 2922
o o or g eren dofs EFHER! WPl R e R TBEEnE Siardrn & REcPf bosone i 5 a

bact eri alhdréih®SHTE. and T? arehamnﬁneubms@nts the present invention
relates to a conmpound according to a(éﬁpf the conpounds in Table 1 or a

phar mac e¥qreialV i indapspdadly sclseted frogst pattNomer, or 5 prodrug thereof

In some \%’TP@dNRB“N?)R“&}ES artaasm%r WERLL R FoAl B2 cB&bﬁlaBBﬁBPH@ﬁ%' 168!
conposi tion ¢onpti sing ound of the 1nvention, or & armaceutically
accept alioth stadched wsthe sarnet a%lltb@ﬂ‘ﬁbm @rth@eombingidnng(€ok alk@[)d)—aind H- both

phar maceut i c IIy accept e carrier. In sone enbodi nents, the present
|nventr6W3¢51é9§§3$¥?ﬁfﬁiﬂPﬁgﬁnfor treating or 10 reducing the risk of a

di sqgse gt at eyrétbr@seﬂerteﬂl bt dFRl dofBIEIoh 3 h AGT MUK ELLNG i LA IBUBRA. OF
ani mal i n need thereof effective anount of a conpound of %nventron
or a phdfnamémkﬂdhhhﬁ)aﬁbepuﬁhﬁen@atYls@sRemndwdmnéhﬁihﬁbwapboﬂhdgndhereof
In sone .e %TEE % Egesent invention relates to a nethod of treating
a m crodfal®y %?%#Pq human or ani mal conprising adninistering to the
hunman OUZ%Qkﬁ@kd%%nﬁﬁ@%i&ﬁiaﬂﬁmﬁﬂ?@m®‘NRAQK@?”BPNHQ of the invention, or a
pharmaceutical |y acceptable salt, ester, tautomer, or prodrug t her eof .

I n sonelenﬁédﬁﬁehﬁsnlﬂhedEmesént invention relates to the use of a conpound
of ng H@M@nﬁc8cd§8nu§ E@ naﬁg tically acceptable salt, ester, tautoner,
or prodrug er eo acture of a nedi canent for treatrng a
ntcroblai%se&eabdﬁﬂnﬂﬂaﬁd@u@anqgr animal . 20l n sone enbodi ments, the
present invention relates to a nethod of treating, preventing or reducing
the riskRof seesied fromi Bpnd ﬁ’ﬂe@tl%n in a human or ani mal conpri sing

adm ni st t PHH@ |nal an effective anount of a conpound
accordr#gﬁkgg(%ﬁﬁﬁﬁﬁn % la, ha, Ma, or IVa, or a

phar macauisiOc &) dr\2, acceptable saIt ester, taut omer, or prodrug thereof, or
use of a conpound of the in ntron or a pharmaceutically 25acceptab|e

sal 20 cdrdmiamgtenily asreptﬁﬁf‘draétgettrreta@ er; §f RpEUEfisdct ure of a

medi canent f or treating, preventing, or reducing the risk of a mcrobial
infection in a human or aninmal, wherein the mcrobial infection is selected
fromthe group consisting of: a skin infection, a G ampositive infection,
a Gram negative infection, nosocom al pneunonia, comrunity acquired
pneunoni a, post-viral pneunonia, hospital acquired 30pneunoni al/ventil ator
associ ated pneunonia, a respiratory tragt infection such as chronic
respiratory tract infection (CRTlI), acute pelvic infection, a conplicated
skin and skin WD 2011/047319PCT/ US2010/ 052922 structure infection, a skin
and soft tissue infection (SSTI) including unconplicated skin and soft
tissue infections (uSSTl)s and conplicated skin and soft tissue infections,
an abdom nal |nfect|on a conplrcated intra- abdontnal |nfect|on a urrnary

o, - e,y e T e oy e Y 1t . o o, e I




25 preventing or reducing the risk of a conplicated skin and skin structure
infection in a human or ani mal conprising adm nistering to the human or

ani mal arwef2baaurise anount of a conpound accordi ng to fecwuisaolo/,os39e2 111,
IV, la, Ha, Ma, or IVa, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof, or to the use of a conmpound of the invention,
or a pharmaceutically acceptable salt, ester, tautoner, or prodrug thereof,
in the 30 manufacture of a nedicanent for treating, preventing or reducing
the risk of a conplicated skin and skin structure infection, WO

2011/ 047319PGH/sbI8 QAPOARZHEL the presentAOERIOA rERRs GO HBb ?@Iﬁ%r%k' n and skin
structure infection is selected from di abetic foot |n ections_wi t hout

osteonyel itis due to Sta coccus aureus (methi n suscemt|i bl e and
resi st arR1e[egIeuElly ac pﬁfﬂﬁy %f@foe%%rsta&m%c?w& a@e&%g i

Escheri %h@rﬁéﬁ d hydfb Sdo%ld'd%n&%&%%ft&raa%,adﬁ’ftf&h@ltlﬁzdmg’eﬁl%hd §cce§@?h€o‘ié¥ des
fragilis, eptostrep ococcus speci es, 5 Porphyrononas asacchar ol ytlca or
Prevotel | a biluisame embedmenentudiresent imyertion rplatss éne compeundiasra rel ates to a
nmet hod of treating, preventing, or reducing the risk of a commnity
acquisr e, HRARMIRIE Ayl adc AR, BdtcrdBlutBRher CAMRb 18 NBeREMWH SR Rlgs 0 the
human or ani mal an effectlve amount of a conpound according to fornula I,
1, 111 ,chemical soigtacorhprasingat [fagatwahydrogindromd cecaptarahoipticscnd pt bsteonsal t
10est er prodrug thereof, or to the use of a conpound of the

aut o
|nvent|&ﬁdﬂﬁ?ngeﬁ$g?%§5%ﬂgycalIy acceptabl e salt, ester, tautomer, or

prodrug therQﬁ%omb@m%h&nﬁﬁﬂuﬂﬁqﬁ&kﬁtﬁ&mﬁmﬂﬁ&h&@@?B%oﬁ@bm&f@ﬁilng
preventing or reducing the risk of comunity acquired pneunoni a,

wher ei n nhaenecshieliytagcensahle sabld cyiere tatmat, eroredlaug hesef. eﬁte&@&mlydmgearmm ae
(penjpci 'tlo §é’e§?o‘%l?ﬁ&£’t e%fgﬁg ﬁl%ggﬂ)&{lfdd hl%ﬁe%%l ate§ 'ﬂllrédd i%%ta?%ﬁ%? Wi th
concurren 3 us I n uenzae <3I nc (i et a-| act amase
posi t : ve i sol}aycesge,n B@fda{é(@ﬂeb@rean%ﬁgdsgbalﬂcﬁl,d m%epﬁoyplfga{kog@ﬁﬁcﬁﬂlwoﬂor.kle

Mycopl asma sp ome enbodi ngnts, the present invention re ates to
a met hod‘\wsefila%‘fq the [P &% Eiftariegtation o rTEé{%%Pde?ar‘Féh% thg hygrogenchapgGoaak ¥y
urinary &E%ﬁ&r ik erHede s ol HTRR %nﬁ&'téﬁﬁtb GRENS 'ﬂ%éé@g mtﬁgﬁhﬁweﬂglgt 0

t he human r ani mal an ef eCtI ve anount of a conpoun Oaccor 1 ng to

f or mul a dtoms ot grblips ofl a‘tbrns m,beHaeenI thahychrogdmﬁmndaionar @hecemoreundicted. | y

accept abl e s st ner, rodru reof, or to the use of a
CoraBog of " Hhsoms cmpister e el SR n gl Soepous & & t st er

taut omer haﬁﬁao@ﬁﬁ’éil’ll ec&ép%tﬁeialt bdled ’Eh%td@é?%r%&ld @breaf, Rk GR MRy dt@en
treatlng, preventlng or redUC|ng fhe risk of a coqpllcated urinary tract
T

i nfecti dwndzgmmremmetndser@mt@m CAtogdadiratherrapd thaletdrogendwoni danoromeietyds t ed
fronlpyel UKI aﬁ %ge@}g %ngnlchbﬁtcoll concurrent bacterem a, or
KIebS|eP7a pne ae 8 FRPSY gﬁ%odlnents the present invention
relates to a Iﬁ@bﬂﬂ@@nﬁb‘odﬁrﬁ&l@é th&%reé%hﬁ%%ﬁtidﬂ@tela% té e@duspognd fter ri sk of an
acute pelvic infection in a human or ani nal conpr|5|n adm nistering to the
hunef 0rphéﬁnﬁﬁﬁptl%‘HY@Ff@é&tth/@lta%ﬁntautﬂm% Qanpuliithareed mdicrin thy ofeachul a |1,
P I :

esier, {2 asePor MbichEar bl ATF AR ARG hERlooh REE IBAE I cE  he
|nvent|onMnﬂBlkofwaaﬁgédﬁhﬁ&&t&&ﬁiﬁﬂﬁ%@&O/052922 pharnmaceutical l'y

accept abl e salt égPﬂ t aut qner prodrug thereof, in the manufacture of

a medi canent PSPIEL W&ntsprfe\%?ﬁem@ve}twpéalaasF@afﬂepw@kor&r an cute
peI vic ' h&fidBfeally accepté’m@&@t' Qst&h’taauﬁﬁﬁ’éreoﬁﬁb Mo ﬂh@lfe%Pt\MR:gelﬁ 'tﬂ'éq{yldgdgréﬁ
st partum endonyonetritis, septic abortion and ‘post surgi'cal
gy nééol dwind acedper inmetss arscauiscd withireptiog siceusreaghérant saaesingstiEstiersiahi a
coli, Bac rai des fragllls Por&@gronn nas asaccharolytlca

Pept ost réfoEBE STRCIWE 0T @ fisied BIUURE SPESTBF Y. I n sone enbodi nents, the

present invenhisgekRibol@sent R RoRlvadtionreiatcs fda cOmpYRRAtdrRAg, or reducing
the risk of a hospltal acquire eunDnla/ventllator associ ated pneunoni a

in a human or ani risin |ster|n he Rani mal an
Gt 1 octTPBTAEBATT GF "@é%tuﬁﬁ BBy e Beal Ry LT AT,
ha, M, @emicdBmoRity BoRPddin@eEbst gréd Nycﬁ@é‘e@ﬂfoﬁ@'a@ce%ﬁﬂr&nm@t&ts?r tautomer, or
prodrug thereof, or to the use of a conpound of the invention, or a
pharnaceutlcally acceptable salt, ester, tautonmer, or prodrug thereof, in
the manufacture of a medicament for trg@ting, preventing or reducing the
ri sk of hospital acquired pneunoni a/ventilator associated pneunoni a,
15wherein the hospital acquired pneunoni a/ventilator associ ated pneunoni a
is due to Streptococcus pneunoniae (penicillin susceptible and resistant

i solates), Staphylococcus aureus (methicillin susceptible and resistant
|solates) KIebS|eIIa pneunDnlae PseudonDnas aeruglnosa AC|netobacter

~:r  a o o I o S




of a compound of the invention, or a pharmaceutically acceptable salt,
ester, tautoner, or prodrug thereof, in the manufacture of a nedi canent for
treati ng,wpreudariing or reducing the 10 risk of a m crolpcaluseoasioenn due
to an aerobic or facultative gram positive m croorgani sm wherein the
aerobic and facultative gramnegative mcroorganismis selected from
Escherichia coli (including ESBL and KPC produci ng i sol ates), Haenophil us

i nfluenzae (including Beta-|actamse positive isolates), Kl ebsiella
pneunoni ae (including ESBL and KPC producing isolates), Citrobacter
freundii, EntigreRaeh®bdRng, Q%Qﬁ&mnﬁﬂb&ﬁﬁ@ﬁ@ﬁ@%t&@c&hﬁﬁﬁ@%naNbrganel|a
norganii, Serratia marcescens, Pseudonobnas aerugi nosa, Aci netobacter
baumanniphavbrcaxetally acetpsatihsilt, ssterPtaotomuss, ori pradsirlg Siereof, thshee therhykloxgsni |
Haenophi,|l u | n uenzae, ebs ytoca (including ESBL and KPC
produ0|&ﬁmﬁ§§ ?é%?ndﬁ?gq %8F8§WF?‘ﬁérOV|den0|a rettgeri, and

Provi denci a Sfybgdnl Bond'zﬁccfe@f& —GIRREk HERY NS, Addaptopr @BRIRdgch BRAIARBptbe! at es
to a method of treating, 20 preventing, or reducing the risk of a m crobial

i nf eét i oS e aboveahe éﬂﬁ@eﬂl@)me@rwp@ﬂ%p =doics ROt can thifrras hydrozen basd dosemer si ng
adm ni st I f

accor di ngE &‘ft%lér?lﬁ%% alrF| H%Psa%lb{ @?éc{i]@ coﬁgec?e{%i t8§{\£é’r%s %@Jm lS)J otﬁer 18%%&%
pharnacemhhgaﬂ@yupamﬁwﬁﬁﬂﬂm%e&&kmtheBy@bgmt@nMQmeﬁnmﬁﬁo@ﬁ@drug t hereof, or
to the use of a conp und of the i nvention, or a pharmaceutically acceptable
salt, ester, lpagmgsaodigrents durmigpephigyenion rPh%te@F@afsmﬁam%f& ure of a
medi Camey QoA YE B Guimdr CAUSzb 18 (HErobf.SHhcRlin Badh IR/uRR)cA

i nf ectlngﬁ1 e to an an ero{)%c n%crogr 6%1& S ergtet%ﬂnretﬁ anaer o I@f?@e

m cridor danil snedpsar nRectyes vithmsabbnaf Rl dfs leBstane pdicd bgdmizet bewitcseptBact er oi des
ovat us, Bacteroides thetaiotaom cron, Bacteroides uniforms, Costridium
clostrldpﬂ?ﬁ?ne Eubacteri um | entum Pept ostreptococcus speci es,

Por phyr onbnas, 38mg %ﬁfbbaményst tedpreRnEMOERIdnacRicy kda cBaps BIdUrdes vul gates,

Cl ostridiumperfringens, Fusobacteri um spp. WO

2011/ 04713@99@15110821@3@@0@5@622&“ ester, taupprewnes feaislod thereo§ wheren pacélslemogen
inventign relates to a e duci ng the risk

i o obi Ao EEET aitr IS HarSl S Ak e PR Bl Fod F el Co ¢ e
humans Oﬁn@ﬂbﬂa| an effective anount of a conpound according to formula

1, 111, 1V, la, Ha, Ina, or IVa, or a pharmaceutically acceptable salt,
ester, tautorfBromgembodmans. thedressnt insgiiongclpiss (s 0mPOwdBdpound of t he

i nvent i I b r

pr odr ug TRfssPi e FRGRML BR, e SR A Bt R E i G HORE w86t

pr event ithghptrogechonidrgedpo® moiskesafre aompm,sredbm&hn B mrhg(stru«zm];e \Mhelrem said Heg

m croorganismijs lLegiqnella pneu h%mﬁﬁﬁln sone enbodi nents, the present

i nvent i OHUFEISIS @SMEF HAngEitYraYce oF 2 F g §EUS B Compound of the

i nveption, or,oRRRAFRERNS #e eﬁfes%ﬁ?ﬁ%rﬁﬁ)n%l%?c‘sttoa &hffund bRYL ONEr, Or
prodrug thereof is admnistered otically, ophthalmcally, nasally, oral ly,

parentanﬂynn@muM@wW@ahﬁWMﬂesdtemMDmsamsﬂaandﬂMQnm@ﬁofw@wpnesadmymngantion
rel ates ,to,a ne hod .of synt hesi zi a,c und of the inyent or ,a

e o o Aaf et i S OGS Re B R R Shecdroli fors HRE B S PP 151 1
some enbg thﬂ’fﬁflﬁlécarb&grl @f&@eaﬁ irhi¥ @RfupQih ARV SithRd dmMRAIr6@, ad8Mb6i8e
contai ning a conpound of t he i nvention, or a pharnaceutlcally accept abl e

salt, esarewn, atspliemEPUD.GIN OFHOE BIYDL eh?earlléyifsubstltuted okmesgAED.arfyddizaant s, the

PresRt DA IS BRu) Lt RSBl 5L 0P Ry COTERIEL 61 e

of the lsnifefet dledkddien hm&lﬁﬁd‘[m gm@v(LSe)s a Bdtead grdupl analkoggilons, axumpasnds  of
the invention. The follomnnﬁ Schemes | a-5a depict exenplary routes in
gener al grevimg mesioalkyhendatky T whstitiied aHpo arous. %ﬂw&o@f@@ent |nvent| on. More

2011] 0u7319p0k DR 55 besaSs Pl EkhRL-ARg R, FYRIRERoTA'] 1 o

C B-, A pNiriddentiddHy alccdpzable salt, ester, tautomer, or pro-drug thereof, whereln said hydrogen
30  bond donor moiety is selected from the group consisting of a hydroxy group, a thiol group, an

amino group, and a monosubstituted amino group.

25



H Schene 2a - Pyrrol oi socytosi nes Schene 3a- Triazolisocytosines Owe
CB-AO0OOw NNLi )1 1-12NN NaOMe/ MeOH, 50C Schene 4a - [6,5, 6]
-pyrrol ocwobasimes31y C-B-A Br NONO HH 15 C B-A Br NO HPCTMS2010/052922

2011/ 047319PCT/ US2010/ 052922 Schene 5a - [6,5, 61-pyrrol oi socytosi nes
C-B -A .0t..Pd(PPh3)4/K2CO3 11H20/ Di oxane O 4. Characterization of
Conmpounds of the Invention Conmpounds desi gned, sel ected and/ or

optim zed by nethods descri bed above, once produced, can be characterized
using a variety of assays known to those skilled in the art to 10 determ ne
whet her the qaRBRURADIRY@ LR REcAAhvaRIdnthaks tdPlorpRIBbeEa the nol ecul es
can be characterized by conventional assays, including but not limted to

t hose agdaysacdeseillymeckptabloselt, tsierd tutammdrner whelrigthetchbyvhvasie a predi ct ed
activity, bHrding activity and/or binding specificity. Furthernore,

hi gh-t hr ougRgut screening can be used to speed up anal ysis using such

15assays. As . a result, |t can be possible to rapidly screen the nol ecul es
describéﬁnﬁﬁﬁﬁﬂﬁeﬁ%?“%@iFWF?&, for exanple, as anti-cancer, anti-bacterial,
anti sfungal, anti-parasitic or anti-viral agents. Also, it can be possible
to assay how the conpounds interact with a ribosonme or ribosomal subunit
and/or are effective as nmodul atorg (for dxanple, inhibitors) of protein

[VaVaVaW) JV\II\I\J
/\ Y 4
W X/ \Z:z’z,

wherein W is 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-

10 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 1s selected from O, NRZ, and S(O), and Y is C-R* , and when X— — —Y is a double bond, X
isNand Y is a carbon atom,
Z is selected from the group consisting of O, NR*, or S(O),,
15 Rlisselected from H and C; ¢ alkyl,
R? s selected from H and C; ¢ alkyl,
R? is selected from H and C; ¢ alkyl,
R*is selected from H and C g alkyl,
andnis 0, 1, or 2.

20 In some embodiments, the present invention relates to a compound or a
pharmaceutically acceptable salt, ester, tautomer, or pro-drug thercof, wherein W is O, NRI,
NORI, or S; wherein R*is selected from hydrogen 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

R
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WD 2011/ 047319PCT/ US2010/ 052922 synt hesi s usi ng techni ques known in the
art. General nethodol ogies for perform ng high-throughput screening are
descri bedyofori/@xaspl e, in Devlin (1998) H gh ThroughpuPCT®sSe@ens29g2 Mar cel
Dekker; and U.S. Patent No. 5,763,263. Hi gh-throughput assays can use one
or nore different assay techniques including, but not limted to, those
descri bed below. 5(1) Surface Binding Studies. A variety of binding assays
can be useful in screening new nol ecules for their binding activity. One
approach includes surface plasnon resonance (SPR) that can be used to
eYa|UatGmkﬁ&nbl@géﬁgﬁ@ﬁﬁﬁﬁhkgﬁﬁmQ%nﬁBhﬁﬁﬁiQSNPfﬁhﬁkégﬁft Wi th respect to a
ri bosome, ribosomal subunit or a fragment thereof. S nmet hodol ogi es

measur e R He s¢latted fromitodrdmshwed €1 tswhydr more macronmol ecul es in 10 real -time
t hrough the generation of a quantum nechani cal surface plasnon. One device,
(Bl Acor é"Bi osensor RTM from Phar maci a Bi osensor, Piscataway, N.J.) provides
a focuseflisheamnaf2 pol ychromatic light to the interface between a gold film
(provided as a di sposabl e bi osensor "chip") and a buffer conpartnent that
can Be regul dpsempymbReingésy: theprasgot nnertiandrlates yol p g@poundgfosed of

151 b R ek QAR IS R S A BB b0 4 111 m hen

t he focuseflgllight interacts with the free electron cloud of the gold film
pl asnon resenance i s enhanced. The resulting reflected light is spectrally
depl et edbohiprideiBl eir@ithal fbaky opti mal Iy evol ved the resonance. By separating
the reflected polychromatic Tight into its conponent wavel engths (by neans
of a prism, and determ ning the I;equendies that are depleted, the Bl Acore
20est abl i shes an optical interfacg whichjaccurately reports the behavior of
t he generated surface plasnon r nces enﬁﬂg@igned as above, the

pl asnon resonance (and thus t depl el on spEctrun) is sensitive to nmass in

t he evanescent field (which corresponds roughly to the thickness of the
hydrogel ). If one conponent of an interactings4pair is imobilized to the
hydr ogel , and t,he interacting partner is provided through the buffer

conp&r t nghrein®nds saletee o phChetli®en the two conponents can be measured
in real time aged Abolfifnl BN AcRlonTBRRs ks bhpGRIGSCENt el d and
its corresponding effects of tHe plasnon resonance as neasured by the

depl et i grhaspactticathy aTtipsabdy silte ostpre tavidnserr @pird-dangithsens ivtlicven REa - t i me
neasureﬂf t of the nolecular interactions without the need to | abel either
conmponertt’¥$§2) Fl uor escence Pol ari zation. Fl uorescence pol arization (FP)
i's a measur enBRbmb EMBHMG S BRI ERA mSatidntcRRs AP RIcb&HodiRl g0t ei n- prot ein,
protein-ligand, or RNA-ligand 2011/ 047319PCT/ US2010/ 052922 i nter acti ons
i n dbderphanmateniicadlylaCBptabdnshlikdsicrpfautdmecr agrqueidaung harcobadtckan bet ween t wo
nol ecul es. 4R this technique one of the nolecules of interest is conjugated
with a flupRaphore. This is generally the smaller nmolecule in the system
(in this case, the conpound of interestz. The ganple m xture, containing
bot h t hefoMPgiapiR Prretecyiewmiyatly diddehalivg thesebme, ribosomal subunit or
fragnent ther i i i 1 I i iaht, Light is
absor bed by JﬁggﬁfSﬁﬁséﬁﬁ%ﬁgSﬁ@%§?¥€@ﬁ§ﬁ?%fgﬁﬁ$?géCgﬁgﬁgygnfine | ater. The
degr ee gfhapodcaniicdlyiaocepodbld udt, estert tatbohdrgdnt pro sirugethsteo& dvheRoh & iizat i on of

t he ﬁnitt%d | i ght is dependent on several factors, but nost inportantly on
vi s@8si tYIHERhe sol ution and on the apparent nol ecul ar wei ght of the

f1 uorophore. WsbiheRHBBEM G HcHrSsenCiAABEARS rbidtck AE 2 d6@pEE1dr 210 pol ari zation
of the emtted |ight depends only on changes in the apparent nol ecul ar

wei ght dfhatrh@efm@glmpm@,le i, esicr rutanmay, efapeidse Barophethsesint he

probe-1i gapgqconjugate is free in solution, or is bound to a receptor.

Bi ndi ng ass&\s based on FP have a nunber of i nportant advant ages, i ncl uding
t he measurenent of |1C50s and Kds under true honpbgenous equilibrium
conditidﬁ§¥“§3@@85%?“%ﬁzm9gﬁ% and anenity to automation, and ability to
screen in cloudy 15suspensions and col ored sol utions. (3) Protein
Synthesis. It is contenplated that, in addition to characterization by the
f oregoi ng bi ochem cal assays, the conpound of interest can al so be
characterized as a nodul ator (for exanple, an inhibitor of protein

synt hesis) of the functional activity of the ribosonme or ribosonal subunit.
20Furthernore, nore specific protein syfathesis inhibition assays can be
performed by adm nistering the conpound to a whole organism tissue, organ,
organelle, cell, a cellular or subcellular extract, or a purified ribosone
preparation and observing its pharmacol ogi cal and inhibitory properties by
determning, for exanple, its inhibition constant (1C50) for inhibiting
protein synthesis. Incorporation of 3H |eucine or 35S nethionine, or

L o, S ~r-1 o r I T T e I




5al so performsolubility and Caco-2 assays. The latter is a cell line from
human epitheliumthat all ows neasurenent of drug uptake and passage through
a Caco-2 weol2hivmanabayer often growing within wells of aP2gAsedto/onisezotiter
pl ate equi pped with a 1 mcron nmenbrane. Free drug concentrations can be
measured on the basol ateral side of the nonol ayer, assessing the anount of
drug that can pass through the intestinal nonol ayer. Appropriate controls
to 10ensure nonol ayer integrity and tightness of gap junctions are needed.
Using this sane system one can get an estinmate of P-glycoprotein nediated
efflux. P-glycoprotein is a pugp/that |ocalizes to the apical nmenbrane of
cells, formng pol asi ze nnnolggeis. Thi s punp can abrogate the active or

passi ve uptake ac¥Qss cell me rageﬁ/ sul£Nng in | ess drug
passi ng through the ¥ntesti ithelial Idyer. ese s ts are often
done in conjunction L5 with|sol ubpHg-y measyrenentg and f these

factors are known t bi vai{ggw ityAn mal s.
Measur enent s of ~ghd ul'Zimately in man using

tradi tional pharnmacokinetic experinents will determ ne the absolute oral
bi oavail ability. Experinental results can also be used to build nodels that
hel p predict physical- 20chem cal paraneters that contribute to drug-Iike

properties. Wien such.a nodel isvuﬁrifie , experine | net hodol ogy can be
reduced, with incrggi%d r&ll ance t heStrod \AQ;?d!CFa ility. WO

2011/ 047319PCT/ US2 ~F0 | ati nd AgrrNINstration The
conpounds of the invenfion can be ful |n the gr i§%_pr treat nent of
a variety of human or api ,/ 1 ncluding ma i d non mammal i an
di sorders, includin egﬁﬂﬁ?e>z act et iqﬁ@nggQ, fungal infections,

viral infections, WarrheX b5parasiti® di seases, and cancer.. It is
contenpl ated that, once identified, the active nolecules of the invention
can be incorporated into any suitable carrier prior to use. The dose of
active nmol ecul e, node of admi nistration and use of suitapl/e carrier wll
depend upon the intensed RFcipient and targ org&nisn1 formul ati ons,
both for veterinary&agd ~QqunmarNredi cal Q) s according to
the present invention pi cal ing u such ¢onpoun i N\ Oassoci ati on

wi th a pharnmaceutically accept|abl e Eirer. Thg carrir(s) should be
"acceptable" in the s f_el nhg/compati bl 'thé;he\gt er ingredients of
the fornul ati ons apg@not eteriéus to tRg“Tecipyent. PHar maceuti cal |y
acceptable carriers, in this regard, are intended to include any and al

sol vents, dispersion nedia, coatings, anti-bacterial and anti-fungal
agents, isotonic and absorption delaying 15agents, and the |jke, conpatible
w th pharnmaceutical adm nistrat V4. The use of such nedia &d¥ agents for

phar maceuti cal actiye substa B\ S knomgsin tpe art. i nsof ar as
any conventi onaPf~pedi AL _a¢ gﬂcorrpa i W F gcorrpound,
use thereof in thg conposjtiong onht enpl atled. Suppl e active

Ed according tjo the ilhventifn and/ or known
inthe art) als be-ffreargorated into 0 coHfesifions. The
formul ati ons ¢®h convkni ently be presentéd”i n do¥age unit form and can be
prepared by any of the nethods well known in the art of

phar macy/ m cr obi ol ogy. In general, sone fornulations are prepared by
bringi ng the conmpound into association with a liquid carrier or a finely
di vi ded solid\égrrier or both, and then, if necessary, shaping the product
intguath .1 td,0n. ! 031 1] - -
S .
admi ni storakicestyclxanpbwsendf routes of adm nistration include oral, otic,
opht hal m ¢, nasal, arenteral ., for_ exanple, intravenous, intradernal

|, or )
i nhal at i ohfreinfatdadsprpdently spieetad yrom v&@lRsmtoNal , and rectal administration.
Sol uti ong j01, S PROR!' A8, UEafiiy RAE RAERERH fronMHe20RIRLon BF HEHBGHRANEOUS
applicati&n ¢an ingﬁhﬁe fhegﬂgﬁﬁ%%ﬁng SOConpo%entg: a sté??leHgFluent such
as wat erbotloattachgdwmtthe sams edrboreateml artthoenmbinateh ai(Cs g alkyl)PetdndHenotlyl ycol s,
gl ycerine, propyl ene glycol or other synthetic solvents; antibacterial WO
201%%04?%?@%@T5@§?@T5%@ MWyents such as benzyl al cohol or et hyl
par abens; anti oxi dants such as ascorbic acid or sodiumbisulfite; chelating
agents such as ethyl enedi am netetraacebgc acid; buffers such as acetates,
citrates or phosphates and agents for the adjustnment of tonicity such as
sodi um chl ori de or dextrose. pH can be adjusted with acids or bases, such
as hydrochloric acid or 5 sodi um hydroxi de. Useful solutions for oral or

parenteral admnistration can be prepared by any of the nethods well known
in the pharmaceutical art, described, for exanple, in Rem ngton's

-~ o " N 1 o o~ I Y 1l e~ 1 S OA NN\



granul es, optionally m xed by a binder, lubricant, inert diluent, surface
active or dispersing agent. Mul ded tablets can be made by noulding, in a
sui t abl e wachiwvmy3ia m xture of the powdered drug and suipCahiSeol0as9Rer

noi stened with an inert liquid diluent. Oral conpositions generally include
an inert diluent or an edible carrier. For the 5 purpose of oral
therapeutic adm nistration, the active conpound can be incorporated with
exci pients. Oral conpositions prepared using a fluid carrier for use as a
nmout hwash i nclude the conmpound in the fluid carrier and are applied orally

and sw skied _angpRRS QIR E6brdN oraVRubRWRHd sitliphiBe Rt xcally isC@ﬁH?lE ibBhé&,
bi ndi ng agents, and/or adjuvant materials ¢an be included as part of the

conposi tX erseleTied framOetNR, id $(9). eb¥ us €sR’,tand ethes Xand-fYhie aldokbledand, X
10contathﬁqﬁj§f the%foulomjng i ngredi ents, or conpounds of a simlar
nat ure: '3 biMder® SUWEASEN crocrystal 1ine cel lul ose, gumtragacanth or
gel ati n;z ancR¥&U Blogithe @ssistigd 60 ONRF &®rOYs6; NaI, di si ntegrating agent
such as alginic acid, Prinogel, or corn starch; a lubricant such as
magnési i isseasted BomrH gpéforelyla gl i dant such as colloidal silicon
diOXideﬁ%ﬁsﬁ&@&%fﬁ%ﬁﬁﬂ%ﬁ&@¢%H@ﬁ as sucrose or saccharin; or a flavoring
agent such as pepperm nt, it salicylate, 15or orange flavoring.
Phar mac aitis edbctedfrposi bhd0s salkyl,abl e for injectable use include sterile
aqueous spl utions_(where water soluble) or dispersions and sterile powders
for the]%%ﬁéﬂﬁﬁ?éﬁ@6U§ab@@bﬁ@&@ion of sterile injectable solutions or
di sper siph;¢ egkﬁﬁqﬁﬁﬁﬁﬁggq54§gﬁynistration, suitabl e carriers include
physi ol ogi cal saline, bacteriostatic water, Crenpphor ELTM ( BASF,
20Pd0si ppafly], ddP) or phosphate buffered saline (PBS). It should be stable
under the conditions, of. manufacture and storage and should be preserved
agai nst the cBAPRFCHROMRF e HICIRCW Y EHE8rg AT L9rd CAuBA Y RE BT i a and
fungi. Thenggrrier can be a solvent or dispersion nedi um containing, for
exanpl e, water, ethanol, polyol gfor exanpl e, glycerol, propylene glycol,
and |iquidgpo)yet hyl ene gk@EBFTT and suit aplg; mihxt ur @s thece T ETHe proper
fluidity 25can e ma ined, for exanple, by the e\n¢/’gcoating such as
| ecithin, by thg mai ten\ngg of the required partigle slize Tn_the case of
di spersion and t p&~usé of Gstfdctants. In §e@$\&{ wi PrHpe’
preferabl e t Vi nclfide isotonic ageffbs, for exanple, Zugars, polyal cdleis
such as manitol, sorbitol, or sodiumchloride in the conposition. Prolonged
absorption of the injectab e qggﬁositions can be brought aboué_%%g ncl udi ng
in the conposjtion an agesk which 30 del ay __Q§§rpti n, fo armpl'e,

3 jel atin. WO 2011/0473 520 052922 Sterile
i nj ectabl e sol uti ons|caMbé grepar ed by i ncor por at|i ng ;hé\;' Grettédnpound
in the require nmit_/n an approgfiate sol vent 2alt h6Rg/or a conbi nation
of ingredient® endirerat'ed above, dHDsedjuired, fUi1oved by filter (V)
sterilization. neral ly, dispersions are prepared by incorporating the
active owolpeu raprescats atfesdd| etoviehember sahirgbd, aapdtatarsl, ar dramitic badbspetisi on
nediun1ang¢the requi red other ingredients fromthose enunerated above. In
the case® SFICEIIFIG BUBHSME s for the preparation of sterile injectable
5ol Ytsi ONgperBRNGAS cftboPhBRASAN] HBh IAEWMESTVANIUN 1 ¥ij0grapd freeze-drying
whi ch yields a_powder of the active ingredjent’” plus any additional desired
i ngr edi evlieréindimnina parben aosl or Ntsech that when & BN s€lH-Jonabsesat; eof .

10For mul at i an it abl.e for intra-articular. admnistration can be in the
fprn1of‘gkgﬁgipﬁgfdﬁﬁégdgeB?%%Q}ﬁFWtﬁ“@PﬂVﬁ% drug that can be in

M crocr ysharbih iR ih@pehddn@l sesaepiem Lorthgr ferm of an aqueous

m crocrystal l'i ng suspension. Liposonal formulations or biodegradable

pol yner WysOeAR cHPRal oS, blcrugiddly &V pisssleated diom the ggmpinatippphHO— and H-

| Nt 1 gl A0 R QR Al B Lo B SR Al HTEOL THL A 08 pULdRP! & For
topical a nlnls?ratlon, i hclhudi ng eye reaPnEﬁ&, héfud liquid or

sem - | i gitfachddrte ey @bde@athoatdmas |ininents, lotions, gels, applicants,
oil-in-water or water-in-oil enulsions such as creans, ointnents or pastes;
or solutions or suspensions such as drops. Fornul ations for topical
admnistration to the skin surface can be prepared by dispersing the drug
with a dermatol ogically acceptable carrier such as a |otion, cream
20o0i nt ment or soap. Particularly usefubgare carriers capable of formng a
filmor |ayer over the skin to localize application and inhibit renoval.
For topical admnistration to internal tissue surfaces, the agent can be
di spersed in a liquid tissue adhesive or other substance known to enhance
adsorption to a tissue surface. For exanple, hydroxypropylcellul ose or
fibrinogen/thronbin solutions can be used to advantage. Alternatively,

. N1 o o - . - [T




drugs can be formulated for otic, ophthal mc, nasal, parenteral or oral
admnistration to 5 humans or other manmals, for exanple, in

t her apeutwoabiwyo4efibect i ve anounts, e.g., anounts that pPoTiuseolapsedbri ate
concentrations of the drug to target tissue for a tinme sufficient to induce
the desired effect. Where the active conpound 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 renoval of tissue or organ 10 fromthe donor.
The conpound can be provided to the donor host. Aternatively or, in

addi tiony_ onqe rdpRfRNEd stﬂgmédaeorqt%eme Hoh§ sQHORA: Wher XV LNGY G @ﬁﬁgle%%ﬂd be
pl aced in a preservation so ution containi ng the active conpound. In all

cases, the @lﬁtctealé‘mm @ O darsb$ Meart¥iinCsR e rod wien &ctd y Ytio atdogblgdond.e¥
tissue, §]t %1 ect%on tto the tissue, or it can be provided system cally,
e.g., by btd hERA @™ nasal , oral or parenteral administration, 15

usi ng arWlsQ;%leEﬁé@ff&iﬂ@%o%nﬁl@ﬁﬁglbml NRS gieygot kel herein and/ or known i n
the art. Were the drug conprises part of a tissue or organ preservation
sol ufi ok’ iasglogedtremdi and ¢ 1 avlivi.abl e preservation sol ution can be used to
advant a g ef ol utions known in the art include Collins
sol uti O%@%@%c&%déﬁﬁﬁsoﬁn?%ﬁ‘d €l zer sol ution, Eurocollins solution and

| act at ed(%b@%te@fr@@ﬂﬂtan@mgz&?he conpounds of the present invention can be
adm ni st ey ed di r(iegrtly to a tlf ﬁe | ocus by applying the conpound to a

medi cal Revrdectedipnil a qigd:é&kly contact with the tissue. An exanple of a
medi cal geyd ?ec% ﬁorﬁheeﬂfdc, contains or is coated with one or nore of
t he conpounds o pr esent ention. For exanple, an active conpound can
be dppl ired 0t b, @ 2stent at the S|te of vascular 25 injury. Stents can be
prepare ny of hods. wel | known in the pharmaceutical art. See,
e.g., %}a? 3/1 ~Gg Hﬁﬁ%?ece%fmmu ug Eluting Stents in Vascul ar
Interventlon " Lancet 2003, 361, 247-249-JMorice, M C., "A New Era in the
Treat ment of Coronary D|sease’> Eur‘cp@an Heart Journal, 2003, 24, 209-211;

and Toutouzas, K et al., "Sirolinus-Elltihg Stents: A Revi ew of
Experi ment Findi.n Z Kardiol., 2002, 91(3), 49-57. 30The
stent can eb%mfeaqt%a?é&“t 8?8611{1 Igf%fsg egtegt eel or another bio-conpatible

nmetal, or it can be nade of a bio-conpatible polyner. The active conpound

can be linked to the stent surface, WD 2011/ 047319PCT/ US2010/ 052922

enbéédecﬁaﬁud%e@eﬁs@dmdmﬁn%d a\j%berwatlémlatl% wheield on the stent, or

surrounded, I ats or spans the
ﬁe],e %(d BNl fifle &?d%ﬂt Skﬁé)c % n @{%ﬂoﬁél ér(]\gh}ts%lﬂg%?

stent. ent can e us mul tiple active
conpounds t o (k) ssiugls badj, e(b)amcltgcalltyh)e SRy s Alikehyig-, ¢ QuRdllgaylydent i f i ed
or designed by the nethods described herein can be 5adm nistered to

i ndi vi dual s t'¥'¥¢8at di sorders (prophylactically or therapeutically). In
conjunction with Q{ga(; t he
rel ati onshi p bet mgggma%a&%ﬁ@%bnal S %@ﬁ@%@%ﬁd ab@ve nIJ t{&?ﬁ?ﬁ%{pl%ed
res@@nse to a for éaygnmor@tmmlmt:bdcfrordrtlwggroulanotbestmgnﬁrﬂer&(d))p,BNRI erences in

met abol i sm of ther ti 6 e «©r therapeutic
failure by alteri r@gﬁj}_ _%me_ a\i}t‘v@é’ - %‘é‘g_lg]?tﬁ(ﬁ ~toncentration 100f
the pharmacol ogi cal)laty QP(U)M@) dhsgdiattipsoove opHYSl I sutRfituedd Witle bdloiGAbre
consi der applyi ng know edge obtained in rel evant pharnacogenoni cs studies
in determning V\helit@@unsoa@dm ni st er a drug as vvel | as tailoring the dosage
and/ or therapeutic.. a wlth t her tic use
for treating or dihatPhp APERHIRT st CplRGom i Rl g eRa
15c@spounds or phaﬂmp&itgtcﬁ@h conpositions thereof will be adm nistered

tically, ophthal || || 1]y, t d/or t Iy at
2 tosage t8pd§1§@$<§ﬁa<%m E‘a‘;%apé d%%?@«dh&’%&é‘oﬁ;‘m ok kvount - or” °

bl ood- | | |
tr ggt meﬁt/ewhl c ﬁ%e@g(ﬂN b| aI 2@369@)&\1332@2”? Nﬁﬁ e(r:]'?l ve
anount of dos(é(qNRfDOactq)v@G(eNﬁ ):re(“rb (EHNR NRFﬂ (HheNR S HgNRELE, ft) o6(-X)—about

TR L (R R R SRR e R U W

varizgbl es as é(ﬁge(t)él R8a)anR ‘e RAINIOL ﬁiib?eéﬁél{q@“(o!)ﬂ%ééafd(GBNRQC@éR@){ _eg@dagd.
the overall health status of the particular patient, the relative

bi ol ogi cal efficacy of the conpound dekjvered, the fornulation of the drug,
t he presence and types of excipients in the formul ati on, and the route of
adm nistration. 25Aso, it is to be understood that the initial dosage

adm ni stered can be increased beyond the above upper level in order to

rapi dly achieve the desired bl ood-1evel or tissue level, or the initial
dosage can be srral | er than the opt| mum and the dai I y dosage can be
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5t et rahydrofuran; DVBSO = di nethyl sulfoxide; EtOAc = ethyl acetate; Et3N =
triethylamne; i-Pr2NEt or DI PEA = dii sopropyl et hyl am ne; CH2Cl2= net hyl ene
chl ori de;wQH@ud4231¢hl or of orm CDC13 = deut er at ed chl or oPormMS2@Q@DL&2922 car bon
tetrachl ori de; MeOH = nethanol; CD30D= deuterated nethanol; EtOH = ethanol;
DMF = di et hyl f ormam de; BOC = t-but oxycarbonyl; CBZ = benzyl oxycarbonyl ;
TBS = t- 10butyldinethylsilyl; TBSCL = t-butyldinethylsilyl chloride; TFA =
trifluoroacetic acid; DBU = diazabi cycl oundecene; TBDPSCl=

t - but yl di phenyl chl orosil ane; Hunig's Base = N, N-dii sopropyl et hyl am ne; DVAP

= 4-di met hyl am napydhsirRfurdtdd, umsat@BRE! orardmhRh d&ocCdormifill bansgsul f onyl
chloride; NaN3 = sodi um azi de; Na2504= sodi um sul f at’'e; NaHCO8= sodi um
bi car bonat e; MCHctereatethusaléryal lvxmndes g Odnsisting o€ sittges,ixygere and Sulk@CO3 =

pot assi um carbagn . KOH = potassi um hydr,oxi de;: NHA0H = ni um hydr oxi de;
Rract = ammorrom eiapiies BB R G f el Ge D car bon.

Pd( dppf ) C12= (g c[¢tRMS)L, 1' - bi s(di phenyl phosphi no) ferrocene] palladium (I1).
Exenpl ary conmpounds synthesi zed in accordance with the invention are listed
i n Tabl evherein (gd)éer) oy OriwanbysuhsHEtedsw i eughor BoierRii Zraers: a parti cul ar
stereochem stry at a chiral 20center, whereas a wavy bond indicates that
the substituent can be in either orientation or that the conpound is a

m xt ur e B,&RedH ark indepondedtlabd ectébfrmaia goplcondistingefi nt er est of conserving
space, the chem cal structures of sone conpounds have been split into two
parts with tr{é)%%glﬁi’%é{s of connection each being indicated by a bond

crossed by a wayy {4 llﬁ%mbées%turgte S QTRANNG: Jr‘éﬁgti@’ﬁ%‘t‘é&cﬁ@é c&éﬁ%‘?ﬁhg (Qﬁto‘{vo
parts as: NH 2011/ 047319PCT/'US2010/ 052922 but corrésponds to the

condlet e chem@zlheroatmhssaectddfrom thd grobpiconsisting of Mhwgennpyped sndfulfire
present inventjon can b repared, formul ated nd deliyered as 5salts,
esters, and 3?%21?31943@6 ﬁ?&@g’ﬁ%@ﬁiu@ﬁ%@t 8 FBMEBGRIECSFl: general I'y shown
W t hout /Rgkiaab) e pis PRTibAIN sabstR@bd withn8lor nfdre RF gupg form Conpounds of
the present invention are shown in Table 1. LCV5 (I'i quid chromat ography

mass spebtdr&C)s diyh-dek-(Growikied) - Where:- aekkiyndbt. evhexten data is not
convention for m 0 eRrupan Apiar ey hMRsdRldy kR bhflids it "
i ndilgat ed. Tabl e Iy £GabfRty dsctdt fidif tht @oup consisEBf 182, —S(Bh2, LARRL, NN H
241.00 154 (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

20 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) —

25 NR®(CR°R®)R?, (1) ~OR?, (m) -8(0) (CRR)R®, (n) ~C(O)(CR°R*)R?, (0) -
OC(O)(CR°ROR?, (p) ~SC(O)(CRRO)R?, (q) ~C(O)O(CR°RO)R?, (1) -
NRCC(O)(CR°ROR?, (s) ~C(O)NR(CR°R®)R?, (t) -C(=NR®)(CR°R®)R®, (u) -
C(=NNRR®)(CR°R)R?, (v) ~C(=NNR°C(0)R®)(CR°R®)R?, (W) —
C(=NOR®*)(CR°R®)R?, (x) -NR°C(0)O(CRR®)R®, (y) ~OC(O)NR*(CR°R*)R?, (z) -

30 NR°C(O)NR’(CR°R)R®, (aa) -NR°S(0) (CR°R°)R’, (bb) -S(0) NR*(CR°R*)R?,

31



H2N 1-12N 110 NN\ H, . 355.10 169 H2N 1-12N 1 10 NI ON------ N H H2N
/0 K 0-CH3 456.20 WD 2011/047319PCT/ US2010/ 052922 179 H2N 114 N H2N -ON '
\' H OH wWexBm4180 H2N H2N 1110 N O '-- I\( \ N H -_PET/US2010/052922

(cc) -NR°S(0) NR(CR°R®)R%, (dd) -NR‘R?, (ce) -NR(CR°R*)R®, (ff) —OH, (gg) -
NR®R®, (hh)~OCHs, (ii) —S(0),R®, (jj) -NC(O)R®, (kk) -NR°C(NR*)NR‘R®, () 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

5 heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, (pp) a
3—-14 member saturated, unsaturated, or aromatic carbocycle, (qq) —
(CR°RO)NRYCRRO)R?, (1r) ~N[(CR°R®)R*][C=O(CR°R®)R?], (s5) —
(CR°RO)N[(CRROR®*I[(CRRO)R, (tt) -(CR°RONRC=0)(CR°R®)R?, (uu) —
haloalkyl, (vv) —C(O)(CR®)[(CRR®)}R®*IR?, (ww) —(CR°R®),C(O)NR*R®, (xx) —

10 (CRR®}C(0)O(CRR) 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 (1) -

15 NO,, (j) -NRR®, (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

20  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®;

25  RSis selected from (a) hydrogen, (b) —Cy_s 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;

30  wherein (b) through (¢) is optionally substituted with one or more R®;
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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,
and sulfur), (q) «(C,_g alkyl)—(3—14 member saturated, unsaturated, or aromatic carbocycle),
(r) —haloalkyl, (s) -NR°R®, (t) ~OR?, (u) (CR°R®NR°R?, (v) -CR°R*R?, (w) —SR?, (x) —3—
14 member saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, (y) -3-14
member saturated, unsaturated, or aromatic carbocycle, (z) (CR°R®WC(O)NR®R®, (aa) —
S(0),R?, (bb) -NR°C(O)NRR®, (cc) -NR°C(O)R®, and (dd) —C(=NR®)NRR®;

wherein (m) through (q) and (x) through (y) are optionally substituted with one or more R’

R® is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, () —CF;, (g) -CN, (h) -N3 (1) -
NO,, (j) -NR°R’, (k) ~OR’, (1) -NR®(CNR®)NRR®, (m) —C| s alkyl, (n) —C s alkenyl, (o) —
Cy 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
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) —
(CRPR®)C(O)NRR’, (ee) «(CR°R®}OR’, and (ff) (CR°R®)NR°R’;

wherein (m) through (s) is optionally substituted with one or more R’;

R’ is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, () —CF;, (g) -CN, (h) -N3 (1) -
NO,, (j) -NR°R", (k) —OR®, (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
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435.00 192 H2N.----- N H2N---- ..--). N""",\ H -\ / .0110H 572. 30
H 193 H2N 110 N H2ZNON\ / NH/- - \ HNc¢c) \ / 558.30 WO
2011/ 0473YORQI/0432010/ 052922 194 HN NH2 NHNH2 ) PCT/US2010/052922
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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'", () —S(O)pR6, (z) —(C,_g alkyl)—(3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur), (aa) —(C, g alkyl)~(3—14 member saturated, unsaturated, or
aromatic carbocycle), (bb) —O(CR°R®)ORS, (cc) —C(=NR)NR°R’, (dd) —ONRRS, (ee) —
NRCC(O)NRCRS, (ff) ~O(CR°R®)OR, (gg) -NR°C(O)R®, and (hh) -(CR°R®)NR°R'’;

wherein (n) through (r) and (z) through (aa) is optionally substituted with one or more R';

R' is selected from (a) hydrogen, (b) F, (c) CL, (d) Br, (¢) I, (f) —CF;, (g) —CN, (h) -N3 (1) -
NO,, (j) -NR°R®, (k) —OR®, (I) -NR°(CNR®)NRR®, (m) ~C(O)(CR°R®)NRR®, (n) —C; g
alkyl, (o) —C; g alkenyl, (p) —C,;_g alkynyl, (q) —3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur, (r) —-3—14 member saturated, unsaturated, or aromatic
carbocycle, (s) —haloalkyl, (t) -(CR°R®),0R®, (u) —O(CR°R®)NRRS, (v) —C(O)R®, (w) —SR®,
(x) ~C(O)ORS, (y) —S(O)pR6, (z) «(C;_g alkyl)-(3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur), (aa) —(C, g alkyl)~(3—14 member saturated, unsaturated, or
aromatic carbocycle), (bb) —O(CR°R®)ORS, (cc) —C(=NR)NR°R’, (dd) —ONRRS, (ee) —
NRCC(O)NRCRS, (ff) ~O(CR°R®),OR®, (gg) -NR°C(O)R®, and (hh) ~(CR°R®)NR°R®;

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.

In some embodiments, the present invention relates to a compound according to
formula I, IT, II1, TV, Ia, Ila, Il1a, IVa or a pharmaceutically acceptable salt, ester, tautomer, or
prodrug thereof, where A is:

(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,
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N1 1---.. 1 . -------- NO-,",, N\ NH 397.20 195 H2NI' Il H2N,-- 4111 ONN

H\ HN-( N, '551.30 196 H2N H2N, --- N, ------ ., NNH - /9 HN--_\ CG--N
583. 30 19voHANMN4FAN, -- el 1 0. HN \ NH/ PCT/US2010/052922
(b) a 3—14 member saturated, unsaturated, or aromatic carbocycle, or
(c) a single bond,
where (a) or (b) is optionally substituted with one or more R> groups.
In some embodiments, the present invention relates to a compound according to
5  formula I, IL, III, IV, Ia, I1a, IlTa, IVa or a pharmaceutically acceptable salt, ester, tautomer, or
prodrug thereof, where B is (a) (C,_g alkyl)—, (b) —(C, g alkenyl)—, (c¢) «(C,_g alkynyl)-, or (d)
a single bond, where
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®-, -

10 (C=0)-, -C(=NR®)-, -S(0),NR°~, and -NR’S(O),NR -,

i1) any of (a)—(c) immediately above optionally is substituted with one or more
R’ groups, and/or

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

15 In some embodiments, the present invention relates to a compound according to
formula I, IT, I11, TV, Ia, Ila, Illa, IVa, or a pharmaceutically acceptable salt, ester, tautomer,
or prodrug thereof, where C is (a) NH,, (b) -NHC(=NH)NHj; or (¢) hydrogen.

The invention relates to a pharmaceutically acceptable salt, ester, tautomer, or prodrug
of a compound according to formula I, 11, III, 1V, Ia, Ila, Illa, IVa.

20 In some embodiments, the present invention relates to a compound according to
formula I, IT, II1, TV, Ia, Ila, Il1a, IVa or a pharmaceutically acceptable salt, ester, tautomer, or
prodrug thereof, wherein
Als

(a) a 4-7 member saturated, unsaturated, or aromatic heterocycle containing one or
25 more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
(b) a 4-7 member saturated, unsaturated, or aromatic carbocycle, or
(c) a single bond,
wherein (a) or (b) is optionally substituted with one or more R’ groups.
In some embodiments, the present invention relates to a compound according to
30  formula I, II, II1, 1V, Ia, IIa, Illa, IVa or a pharmaceutically acceptable salt, ester, tautomer, or

prodrug thereof, wherein A is azepanyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
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557.30 198 H2N H2N,-- m~-,,, ...-\ /[ ON------ NH O0 11-0 -S
HN( \NH / 593.20 200 H2N H2N, --- 11110N,--'--__ --;"----N  H / 0 11,0
,- 1% ( Wol20116%13130 WO 2011/ 047319PCT/ US2010/ 052922 2@CT/US2010/05342N el H2N
NNHIL,0SHN_ G\l \ 619.40 203 H2N H2ZN-" O N "----,

phenyl, pyridyl, cyclohexenyl, cyclohexadienyl, dihydropyridyl, furanyl, tetrahydrofuranyl,
tetrahydropyridyl, azetidinyl, pyrrolidinyl, piperidinyl, or piperidenyl;
wherein A optionally is substituted with one or more R” groups.

Alternatively, the present invention relates to a compound according to formula I, II,

5 I, 1V, Ia, Ila, ITla, IVa or a pharmaceutically acceptable salt, ester, tautomer, or prodrug
thereof, wherein A is a single bond.

In some embodiments, the present invention relates to a compound according to
formula I, IT, II1, TV, Ia, Ila, Il1a, IVa or a pharmaceutically acceptable salt, ester, tautomer, or
prodrug thereof, wherein B is —(Cy_g alkyl)—, where

10 1) 0—4 carbon atoms optionally is replaced by a moiety selected from —O-

, -8(0),—, -NR°~, «(C=0)~, -S(0),NR’~, or -NR°S(0),NR’-,
ii) (a)B optionally is substituted with one or more R’ groups, and/or
iii) B optionally is substituted with —(C_g alkyl}-R’ groups.

Alternatively, the present invention relates to a compound according to formula I, II,

15 10, 1V, Ia, Ila, Illa, IVa or a pharmaceutically acceptable salt, ester, tautomer, or prodrug
thereof, wherein B is a single bond.

In some embodiments, the present invention relates to a compound according to
formula I, IT, II1, TV, Ia, Ila, Il1a, IVa or a pharmaceutically acceptable salt, ester, tautomer, or
prodrug thereof, wherein C is -NHC(=NH)NH,.

20 In some embodiments, the present invention relates to a compound according to
formula I, IT, II1, TV, Ia, Ila, Il1a, IVa or a pharmaceutically acceptable salt, ester, tautomer, or
prodrug thereof, wherein the group D-E-F represents hydrogen.

In some embodiments, the present invention relates to a compound according to
formula I, IT, II1, TV, Ia, Ila, Il1a, IVa or a pharmaceutically acceptable salt, ester, tautomer, or

25  prodrug thereof, wherein G is

(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, or

(c) a single bond;

30  wherein (a) or (b) is optionally substituted with one or more R> groups.
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IN( VY HHN 583.10 204 HZNN) H2 NN . N'""'"'", \ H \ N-CH3 / 571.30
(- \ [/ 206 H2NN H2N--- I\1 H HN 597.70 216 NH2 HNNH  NH2 ) 1\1 ,
1 ------ WO 2bi Iy oMFB19- - - - N N--- N\ - - - - PCT/US2010/052922

In some embodiments, the present invention relates to a compound according to
formula I, IT, I11, TV, Ia, Ila, Il1a, IVa, or a pharmaceutically acceptable salt, ester, tautomer,
or prodrug thereof, wherein G is s
(a) a 4-7 member saturated, unsaturated, or aromatic heterocycle containing one or
5 more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
(b) a 4-7 member saturated, unsaturated, or aromatic carbocycle, or
(c) a single bond;

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

10 In some embodiments, the present invention relates to a compound according to
formula I, IT, II1, TV, Ia, Ila, Il1a, IVa or a pharmaceutically acceptable salt, ester, tautomer, or
prodrug thereof, wherein G is azepanyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
phenyl, pyridyl, cyclohexenyl, cyclohexadienyl, dihydropyridyl, furanyl, tetrahydrofuranyl,
tetrahydropyridyl, azetidinyl, pyrrolidinyl, piperidinyl, piperidenyl, or a single bond.

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

E—F

g

— B A V.
\N/ N T1\
N,
)\ /T —G —H—J
”’Y
W N M)

wherein C-B—-A—, -D-E-F, -G-H-J, W, X, Y, Z, V, T', and T? are defined above, or a

C

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

formula:




\' 625.30 WO 2011/047319PCT/ US2010/ 052922 217 HN NH2 NH 1\1 [ NH2 /1 |
REEE T ., H HN 559.30 218 H2ZN H2ZN * N N N H ( COCH 475.20 219 HN NH2 NH
1\ 1 NH2WOI2011/047319/ - N N H \ 0 )7/S\ 0 NH ----NPCT/US8004829220 HN

wherein C-B-A—, -D-E-F, -G-H-J, W, X, Y, Z, and V are as defined above, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

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

formula:
E —F
D/
C—B—A
\N \ \
)\ G-H-J
>
N
5 © N H (Ta),

wherein C-B—A—, -D-E-F, and -G-H-J are defined above, or a pharmaceutically acceptable

salt, ester, tautomer, or prodrug thereof.

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

10  formula:

wherein C-B-A—,—G-H-J, W, X, Y, and Z are as defined above, or a pharmaceutically
acceptable salt, ester, tautomer, or prodrug thereof.

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

P

wherein C-B-A——~G-H-J, W, X, Y, Z, and V are defined as in formula I, or a

15 formula:
C_

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

20  formula:
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NH2Z NH 1\1 NH2 . NN NH O hS/\ 0 NH HN 635.50 WO
2011/ 047319PCT/ US2010/ 052922 221 NH2 HNNHNH2 1\1 [ | ,------- NONNH 09
0 NH HN wb208042924 H 2N N N -/N H \ HNNH / 443.80 2PET/US20dM/052922

---)rv. L L -7 7 _-)

C— B— \/\
)\ Y\

wherein C-B-A—, -D-E-F, W, X, Y, Z, and V are defined as in formula I, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

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

formula:

C—B— A

wherein C-B-A—, -D-E-F, -G-H-J, W, X, Y, Z, and V are defined as 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:
E—F
7
C—B— A V 1
N\
| T?—G —H—J
W X z (1),

wherein C-B-A—, -D-E-F,-G-H-J, W, X,Y,Z,V, Tl, and T? are defined as in formula II
above, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

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

formula:
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()_<O0O\ NH/ 683.40 H2N. / ONN H * 226 H2N 11 N -"-\ H2N-/-NN H
NN --,,0 CH3 NH/ 652.49 227 H2NN 111011 NONNH\ HN\ NH/ 501.20 WO
2011/ 0473WORGI/I4EA010/ 052922 228 PCT/US2010/052922

D/E
c— B— A Y
Z
-
w x//Y\Z

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

F
—H—J

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

5  formula;

E-F
D/
C—B—A
Z SN \
)\ G-H-J
G
N
O N H

(ITa)
wherein C-B-A—, -D-E-F, and -G-H-J are defined above, 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

wherein C-B-A—-,—G-H-J, W, X, Y, and Z are¢ defined as in formula II, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
15 In some embodiments, the present invention relates to a compound having the

formula:
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NH2ZNHZ2 . .i.-1... NNHL? \ NHO o N \ 585. 30 N H NH HN
H2Ny, NO HN....)NH2 1°.. NH 4111 N 0 572.40
WO 2011/047319 PCT/US2010/052922

C—B— A V.
%G ) -
DAL
~—
W Z
wherein C-B-A——-G-H-J, W, X, Y, Z, and V are defined as in formula Il, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

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

5  formula;

Y-
P \
w X/ z

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

10  formula:

C—B— A

2

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

15 formula:

41
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H \)-4NH | HN 230 2N N-- ONNNH OH 0 )-Sx (c COOH \

NH/ 651.70 231 2ZN) NHN H FO0 1,,,0 637.30
WO 2011/047319 PCT/US2010/052922

(11I),
wherein C-B-A—, -D-E-F, -G-H-J, W, X, Y, Z, V and K ar¢ defined as in formula III, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

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

5  formula;

wherein C-B-A—,-G-H-J, W, X, Y, Z, V and K are defined as in formula III, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

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

10 pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof, wherein ®represents
a fused six member saturated, unsaturated or aromatic carbocyclic or heterocyclic ring
system.

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

formula:
E —F
2 D/
Q=&
C B— A V. Kcﬁ
SN e e
)\ :
-2 Y-
LT
15 W N

wherein C-B-A—, D-E-F, -G-H-J , W, X, Y, Z, V and K are defined as in formula III; and
Ql, Q2, QS, and Q4 are independently selected from a nitrogen atom, a carbon atom, or CH,

wherein —-D-E-F, and —-G-H-J when present, are each attached to a carbon atom;
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*\ c 232 H2N 411111 N -- H2NN HN O H-0)-S x NH3CS\ NH/ 667.60
WO 2011/ 047319PCT/ US2010/ 052922 233 HZN H2N O Nkr \ NH\ ( 0 HO )-S
NNH / i klwO0-20117@63180 234 HN PCT/US2010/052922

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

formula:
D—E—F

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

formula:

E—F
D/
c— B— A V.
N
LI~
W N (IV)

10 wherein C-B-A—,—-D-E-F, -G-H-J, W, X, Y, Z, V and K are defined as in formula IV, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

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

formula:
—B— A \V/
C = N
T \ G —H—J
I’Y
LT
W X/ Z

15  wherein C-B-A—,—~G-H-J, W, X, Y, Z, V and K are defined as in formula IV, or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
In some embodiments, the present invention relates to a compound according to

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

wherein ® represents a fused six member saturated, unsaturated or aromatic carbocyclic or

20 heterocyclic ring system.
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110 /S ')- \N(NH/ C C 753.70 236 N H2ZN O N/ ON O\ mNH 110 /S/\
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In some embodiments, the present invention relates to a compound having the

formula:
Q1—:'_Q\2 D
X

c—B— A v Q
Zt \ ——G —H—J
| “
Y
= \Z

w X
wherein C-B-A—, -D-E-F, -G-H-J, W, X, Y, Z, V and K are defined as in formula IV; and
5 Ql, Qz, Q3, and Q4 are independently selected from a nitrogen atom, a carbon atom, or CH,
wherein —-D-E-F, and —-G-H-J when present, are each attached to a carbon atom;
or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

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

formula:
D—E—F
C—B—A
Z N G—H—J
)\N
10 © N H (IVa)
wherein C-B—A—, D-E-F, and —-G—H-J are defined as in formula IV; 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
~
N7 X \
)\ 2y
15 © N H :
wherein A is
(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,
20 (b) a 3—14 member saturated, unsaturated, or aromatic carbocycle, or
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783.50 WD 2011/ 047319PCT/ US2010/ 052922 237 H2N 10 H2N,-- o0 ,--\ NNNNH H
715.60 240 HN-N\\ N. N --,"NH \/ kr-HNNH HN 524.40 241 HN NH2 ---, NH
N N--- - -WORPIINETHIHN 556. 40 245 NH2 . ON Cl 4) 513. 10CT/US2010/052922

(c) a single bond,
wherein (a) or (b) is optionally substituted with one or more R’ groups;
B is (a) -(Cys alkyl)—, (b) -(Cy alkenyl)—, (c¢) «(C,_g alkynyl)—, or (d) a single bond,
wherein
5 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(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/or
10 iii) any of (a)—(c) immediately above optionally is substituted with —(C; g
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

15 formula:

D—E—F D—E—F
C—B—A C—B—A
SN \ 7 N/g\
)\ P ~N G—H—J )\N G—H—J
o” SN TN (Ta), o N (Ila),
D—E—F D—E—F
C—B—A —B—
SN G—H—J C—8 AI/\N G—H—J
/J\ Z N /‘\
O N H (IIIa), or 0 N/ H (IVa)

wherein C-B-A—, D-E-F, and —-G-H-J are defined as in formula I, II, 111, and IV; or a
pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
In some embodiments, the present invention relates to a compound having the

20  formula:
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N\ WNNIH H/I\ NH WD 2011/ 047319PCT/ US2010/ 052922 250 CI NH 1401 N

\ mMmH\20 1-0 NH ---,-- NH573.30 253 CINH* NON\ 537.60 \'Xi NH
/¢ ThV HwoO 20H/04789854 PCT/US2010/052922
C—B—A
\N \ \
)\ F
0” N N

wherein A is azepanyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, pyridyl,
cyclohexenyl, cyclohexadienyl, dihydropyridyl, furanyl, tetrahydrofuranyl, tetrahydropyridyl,
azetidinyl, pyrrolidinyl, piperidinyl, or piperidenyl, wherein A optionally is substituted with
5  one or more R’ groups;
or, A is a single bond;
B is (a) -(C,_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)-,
10 —S(0),NR°~, and -NR°S(0),NR" -,
ii) (a) immediately above optionally is substituted with one or more R’ groups,
and/or
iii) (a) immediately above optionally is substituted with —(C;_g alkyl)-R’
groups;
15 or, Bisa single bond;
C is (a) NHy, (b) -NHC(=NH)NH; or (¢) hydrogen.
In some embodiments, the present invention relates to a compound having the

formula:

C—B—A_

N \
)\ P4
N
0 N N
20
wherein C—-B—A- is selected from:

hydrogen,
HZN/\/\H NH

NH
Hznjku/\/\u/\Q HZNJK /\@)(
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WO 2011/047319
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;

0 .
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\\ S NH HN 573. 40

479. 20

PCT/US2010/052922
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WO 2011/ 047319PCT/ US2010/ 052922 262 FN O \ 539. 30 *N NHH 263 H2N
* N ON 0 11,0 580.70 \ NHS*\ HN-(NH/ 264 2N * N F
WO 2011/047319 PCT/US2010/052922

NH  CHF,

g, g,

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

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

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

formula:

5 wherein Gis s

more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
(b) a 3—14 member saturated, unsaturated, or aromatic carbocycle, or
(c) a single bond;
10  wherein (a) or (b) is optionally substituted with one or more R’ groups, or a pharmaceutically
acceptable salt, ester, tautomer, or prodrug thereof.

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

formula:

15
wherein G is azepanyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, pyridyl,
cyclohexenyl, cyclohexadienyl, dihydropyridyl, furanyl, tetrahydrofuranyl, tetrahydropyridyl,
azetidinyl, pyrrolidinyl, piperidinyl, piperidenyl, or a single bond; or a pharmaceutically
acceptable salt, ester, tautomer, or prodrug thereof.

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

formula:
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11,0 \ 0 606. 40 S* HN (..., 7) N 272 NH2F * NON H C * CV\ NH
HN 531.30 279 NHF * N 0 O\ \\S NNH H HN 575.30 WO

2011/ 0473YORQI/0432010/ 052922 280 NHF PCT/USR010052922 N H HN
NH

\é’iN X \
G—H—J
O)\N/ N

wherein —-G-H-J is selected from:

hydrogen,

H-J

s
o
0

-J, J-H

H-J H-J

I

(.

Nv
I/é\

-J H-J

O
O

J, \ ’
H-J,
H-J H-J
7 +(7]
~ N
H-J ’ H-J H-J , and \H-J
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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

5  formula;
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, wherein n is 0, 1, or 2, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug

thereof.

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

formula:
NH

B
el
-0
)\ (H-J)1.2
_
NN

2

(o)

5  wherein B is C,_g alkyl, where 0-4 carbon atom is optionally substituted with NH,
wherein each —H-J is independently selected from CF3, OCF3, and —(C,.g) alkyl-NH»,

or a pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof.
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In some embodiments, the present invention relates to a compound according to

formula:

NH

HZNJI\N/\/\N/\Q
H H
PR
/4
o)\ P \ T H-I1
H

N
»

5  wherein each —H-J is independently selected from CF3, OCF3, and —(C,_g) alkyl-NH,,
or a pharmaceutically acceptable salt, ester, tautomer, or pro-drug thereof.
In some embodiments, the present invention relates to a compound containing R,
wherein R’ is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, (f) —CF;, (g) CN, (h) -
N; (1) -NO,, (j) -NHo, (k) —OR®, (1) -NHC(=NH)NH,, (m) —C, s alkyl, (n) —=C;_g alkenyl, (o)
10  —C, g alkynyl, (p) —(C;_s alkyl) -(3—14 member saturated, unsaturated, or aromatic
heterocycle containing one or more heteroatoms selected from the group consisting of
nitrogen, oxygen, 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
15  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
wherein R® is selected from (a) hydrogen, (b) —C,_s alkyl or alternatively two R® groups are
20  taken together to form a carbocycle, (¢) —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; or a pharmaceutically acceptable salt, ester, tautomer, or prodrug
thereof.
25 In some embodiments, the present invention relates to a compound according to
formula I, IT, I11, TV, Ia, IlIa, Illa, IVa, or a pharmaceutically acceptable salt, ester, tautomer,

or pro-drug thereof, wherein W, when present, is O, NRI, NORI, orS.
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In some embodiments, the present invention relates to a compound according to
formula I, IT, I11, TV, Ia, Ila, Il1a, IVa, or a pharmaceutically acceptable salt, ester, tautomer,
or pro-drug thereof, wherein X— — =Y, when present, is a double bond and X is Nand Y is a
carbon atom.

5 In some embodiments, the present invention relates to a compound according to
formula I, IT, II1, 1V, Ia, IlIa, Il1a, IVa, or a pharmaceutically acceptable salt, ester, tautomer,
or pro-drug thereof, wherein R’ is OR®, and R® is CFs.

In some embodiments, the present invention relates to a compound according to
formula I, IT, I11, TV, Ia, Ila, Illa, IVa, or a pharmaceutically acceptable salt, ester, tautomer,

10 or pro-drug thereof, wherein R’ is CF;.

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

formula I, IT, I11, TV, Ia, Ila, Il1a, IVa, or a pharmaceutically acceptable salt, ester, tautomer,

or pro-drug thereof, wherein —G-H-1J is selected from

15  wherein each —H-J is independently selected from —O—CF; and —(C,g alkyl)-NH,.

In some embodiments, the present invention relates to a compound according to
formula I, IT, I11, TV, Ia, Ila, Il1a, IVa, or a pharmaceutically acceptable salt, ester, tautomer,
or pro-drug thereof, wherein R*, when present, is hydrogen.

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

20  formula I, IT, I, TV, Ia, Ila, IT1a, IVa, or a pharmaceutically acceptable salt, ester, tautomer,
or pro-drug thereof, wherein Z, when present, is NR*.

In some embodiments, the present invention relates to a compound according to
formula I, IT, I11, TV, Ia, Ila, Il1a, IVa, or a pharmaceutically acceptable salt, ester, tautomer,
or pro-drug thereof, wherein R* is hydrogen.

25 In some embodiments, the present invention relates to a compound according to
formula I, IT, II1, TV, Ia, Ila, ITla, or IVa, or a pharmaceutically acceptable salt, ester,
tautomer, or pro-drug thereof, that binds to a ribosome.

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

formula I, IT, II1, TV, Ia, Ila, ITla, or IVa, or a pharmaceutically acceptable salt, ester,
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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
of the compounds in Table 1 or a pharmaceutically acceptable salt, ester, tautomer, or

5  prodrug thereof.

In some embodiments, the present invention relates to a pharmaceutical composition
comprising a compound of the invention, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof, and a pharmaceutically acceptable carrier.

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

10 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

15  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.

20 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 according to
formula I, IT, II1, TV, Ia, Ila, ITla, or IVa, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof, or use of a compound of the invention, or a pharmaceutically

25  acceptable salt, ester, tautomer, or prodrug thereof, in the manufacture of a medicament for
treating, preventing, or reducing the risk of a microbial infection in a human or animal,

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

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

respiratory tract infection (CRTI), acute pelvic infection, a complicated skin and skin
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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

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

10 In some embodiments, the present invention relates to a method of treating,
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, Ia, Ila, Illa, or IVa, or a pharmaceutically acceptable salt,
ester, tautomer, or prodrug thereof, or to the use of a compound of the invention, or a

15  pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, in the manufacture of a
medicament for treating, preventing or reducing the risk of a complicated intra-abdominal
infection in a human or animal,

wherein the complicated intra-abdominal infection is selected from polymicrobial
infections such as abscess due to Escherichia coli, Clostridium clostridioforme, Eubacterium

20 lentum, Peptostreptococcus spp., Bacteroides fragilis, Bacteroides distasonis, Bacteroides
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,

25  preventing or reducing the risk of a complicated skin and skin structure infection 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, Ia, IIa, Illa, or IVa, 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

30  manufacture of a medicament for treating, preventing or 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,

5 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, 111, IV, Ia, Ila, Illa, or IVa, or a pharmaceutically acceptable salt,

10 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 community acquired pneumonia,

wherein the community acquired pneumonia is due to Streptococcus pneumoniae
(penicillin susceptible and resistant isolates) including cases with concurrent bacteremia,

15 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

20  according to formula I, II, II1, IV, Ia, Ila, IIla, or IVa, 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 complicated urinary tract
infection,

25 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

30 formula I, II, II1, 1V, Ia, IIa, Ila, or IVa, or a pharmaceutically acceptable salt, ester,

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

wherein the acute pelvic infection (including, e.g., postpartum endomyometritis,
septic abortion and post surgical gynecologic infections) is due to Streptococcus agalactiae,

5 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

10 effective amount of a compound according to formula I, II, II1, IV, Ia, Ila, IlTa, or IVa, 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
hospital acquired pneumonia/ventilator associated pneumonia,

15 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.

20 In some embodiments, the present invention relates to a method of treating,
preventing, or reducing the risk of a microbial infection due to an aerobic or 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, 111, 1V, Ia, Ila, Illa, or
IVa, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, or to the use of

25  acompound 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 due to an aerobic or facultative gram-positive microorganism,

wherein the acrobic or facultative gram-positive microorganism is selected from:
Staphylococcus aureus (methicillin susceptible and resistant isolates), Streptococcus

30  pneumoniae (penicillin susceptible and resistant isolates), Enterococcus spp. (vancomycin
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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 due to an aerobic and facultative

5  gram-negative microorganism in a human or animal comprising administering to the human
or animal an effective amount of a compound according to formula I, 11, 111, IV, Ia, IIa, Illa,
or IVa, 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

10 risk of a microbial infection due to an aerobic or facultative gram-positive 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

15  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, and Providencia stuartii.

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

20  preventing, or reducing the risk of a microbial infection due to 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, Ia, Ila, Illa, or IVa, 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

25  manufacture of a medicament for treating, preventing or reducing the risk of a microbial
infection due to an anaerobic microorganism

wherein the anaerobic microorganism is: Bacteroides fragilis, Bacteroides distasonis,
Bacteroides ovatus, Bacteroides thetaiotaomicron, Bacteroides uniformis, Clostridium
clostridioforme, Eubacterium lentum, Peptostreptococcus species, Porphyromonas

30  asaccharolytica, Prevotella bivia, Bacteroides vulgates, Clostridium perfringens, or

Fusobacterium spp.
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In some embodiments, the present invention relates to a method of treating or
reducing the risk of a microbial infection in a human or animal comprising administering to
the human or animal an effective amount of a compound according to formula I, 11, 111, 1V,
Ia, Ila, Illa, or IVa, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof,

5  orto 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 microorganism is Legionella pneumophilia.

In some embodiments, the present invention relates to a method or use wherein the

10 compound of the invention, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug
thereof, is administered otically, ophthalmically, nasally, orally, parentally, or topically.

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.

15 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.

20
3. Synthesis of the Compounds of the Invention

The invention provides methods for making the compounds of the invention. The
following Schemes 1a—5a depict exemplary routes in general terms for synthesizing the
compounds of the present invention. More specific chemical details are provided in the

25  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
10 determine whether the compounds have biological activity. For example, the molecules can
be characterized by conventional assays, including but not limited to those assays described
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
15  assays. As aresult, it can be possible to rapidly screen the molecules described herein for
activity, for example, as anti—cancer, anti—bacterial, anti—fungal, anti—parasitic or anti—viral
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
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synthesis using techniques known in the art. General methodologies for performing high—

throughput screening are described, for example, in Devlin (1998) High Throughput

Screening, Marcel Dekker; and U.S. Patent No. 5,763,263. High—throughput assays can use
one or more different assay techniques including, but not limited to, those described below.

5 (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
to a ribosome, ribosomal subunit or a fragment thereof.

SPR methodologies measure the interaction between two or more macromolecules in

10 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
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

15  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
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

20  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

25  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.

30 (2) Fluorescence Polarization. Fluorescence polarization (FP) is a measurement

technique that can readily be applied to protein—protein, protein—ligand, or RNA-ligand
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interactions in order to derive ICsys and Kds of the association reaction between two
molecules. In this technique one of the molecules of interest is conjugated with a
fluorophore. This is generally the smaller molecule in the system (in this case, the compound
of interest). The sample mixture, containing both the ligand—probe conjugate and the

5  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

10 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

15  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.

20 Furthermore, more specific protein synthesis inhibition assays can be performed by
administering the compound to a whole organism, tissue, organ, organelle, cell, a cellular or
subcellular extract, or a purified ribosome preparation and observing its pharmacological and
inhibitory properties by determining, for example, its inhibition constant (ICs) for inhibiting
protein synthesis. Incorporation of *H leucine or *°S methionine, or similar experiments can

25  be performed to investigate protein synthesis activity. A change in the amount or the rate of
protein synthesis in the cell in the presence of a molecule of interest indicates that the
molecule is a modulator of protein synthesis. A decrease in the rate or the amount of protein
synthesis indicates that the molecule is a inhibitor of protein synthesis.

(4) Antimicrobial assays and other evaluation. Furthermore, the compounds can be

30  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
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assayed by growing the microorganisms of interest in media either containing or lacking the
compound. Growth inhibition can be indicative that the molecule can be acting as a protein
synthesis inhibitor. More specifically, the activity of the compounds of interest against
bacterial pathogens can be demonstrated by the ability of the compound to inhibit growth of

5  defined strains of human pathogens. For this purpose, a panel of bacterial strains can be
assembled to include a variety of target pathogenic species, some containing resistance
mechanisms that have been characterized. Use of such a panel of organisms permits the
determination of structure—activity relationships not only in regards to potency and spectrum,
but also with a view to obviating resistance mechanisms.

10 Minimum inhibitory concentrations (MICs) are determined by the microdilution
method, typically in a final volume of 100 microliters, according to protocols outlined by The
Clinical and Laboratory Standards Institute [CLSI; formerly the National Committee for
Clinical Laboratory Standards (NCCLS)]. See CLSI: Methods for dilution antimicrobial
susceptibility tests for bacteria that grow acrobically; approved standard—fifth edition.

15  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 Aerobically; Approved
Standard—Seventh Edition. CLSI Document M7—-A7 [ISBN 1-56238-587-9] CLSI, 940
West Valley Road, Suite 1400, Wayne Pennsylvania 19087-1898 USA, 2006).

20 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

25  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

30  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
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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.

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.

72



693 NH H2N N\ \ / O NH 542.10 697 N NN\ p O H, 0 N(/NH (_C

694.10 698 HZNN H* N\ \ ) <ON O s=0 11 0 NNA 699 H2NN H O
WO 2011/047319 PCT/US2010/052922
5. Formulation and Administration

10

15

20

25

30

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,
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
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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
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

74



QO #0 701 H2N Q / NO/SC H3 H3 O 564.10 702 NH HZNN N N * -----
NH 543.10 703 NH H2ZNLNN H H *

H

10

15

20

25

30

WO 2011/047319 PCT/US2010/052922

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
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.
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Sterile injectable solutions can be prepared by incorporating the active compound in
the required amount in an appropriate solvent with one or a combination of ingredients
enumerated above, as required, followed by filter sterilization. Generally, dispersions are
prepared by incorporating the active compound into a sterile vehicle which contains a basic

5  dispersion medium and the required other ingredients from those enumerated above. In the
case of sterile powders for the preparation of sterile injectable solutions, methods of
preparation include vacuum drying and freeze—drying which yields a powder of the active
ingredient plus any additional desired ingredient from a previously sterile—filtered solution
thereof.

10 Formulations suitable for intra—articular administration can be in the form of a sterile
aqueous preparation of the drug that can be in microcrystalline form, for example, in the form
of an aqueous microcrystalline suspension. Liposomal formulations or biodegradable
polymer systems can also be used to present the drug for both intra—articular and ophthalmic
administration.

15 Formulations suitable for topical administration, including eye treatment, include
liquid or semi—liquid preparations such as liniments, lotions, gels, applicants, oil-in—water or
water—in—oil emulsions such as creams, ointments or pastes; or solutions or suspensions such
as drops. Formulations for topical administration to the skin surface can be prepared by
dispersing the drug with a dermatologically acceptable carrier such as a lotion, cream,

20  ointment or soap. Particularly useful are carriers capable of forming a film or layer over the
skin to localize application and inhibit removal. For topical administration to internal tissue
surfaces, the agent can be dispersed in a liquid tissue adhesive or other substance known to
enhance adsorption to a tissue surface. For example, hydroxypropylcellulose or
fibrinogen/thrombin solutions can be used to advantage. Alternatively, tissue—coating

25  solutions, such as pectin—containing formulations can be used.

For inhalation treatments, inhalation of powder (self—propelling or spray
formulations) dispensed with a spray can, a nebulizer, or an atomizer can be used. Such
formulations can be in the form of a fine powder for pulmonary administration from a
powder inhalation device or self—propelling powder—dispensing formulations. In the case of

30  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
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having the desired particle size) or by incorporating the active ingredient as a suspended
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.

5 Systemic administration also can be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the barrier to be
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

10 suppositories. For transdermal administration, the active compounds typically are formulated
into ointments, salves, gels, or creams as generally known in the art.

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

15  can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen,
polyorthoesters, and polylactic acid. Methods for preparation of such formulations will be
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.

20 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
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

25  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
inherent in the art of compounding such an active compound for the treatment of individuals.
Furthermore, administration can be by periodic injections of a bolus, or can be made more
continuous by intravenous, intramuscular or intraperitoneal administration from an external

30  reservoir (e.g., an intravenous bag).
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Where adhesion to a tissue surface is desired the composition can include the drug
dispersed in a fibrinogen—thrombin composition or other bioadhesive. The compound then
can be painted, sprayed or otherwise applied to the desired tissue surface. Alternatively, the
drugs can be formulated for otic, ophthalmic, nasal, parenteral or oral administration to

5 humans or other mammals, for example, in therapeutically effective amounts, e.g., amounts
that provide appropriate concentrations of the drug to target tissue for a time sufficient to
induce the desired effect.

Where the active compound is to be used as part of a transplant procedure, it can be
provided to the living tissue or organ to be transplanted prior to removal of tissue or organ

10 from the donor. The compound can be provided to the donor host. Alternatively or, in
addition, once removed from the donor, the organ or living tissue can be placed in a
preservation solution containing the active compound. In all cases, the active compound can
be administered directly to the desired tissue, as by injection to the tissue, or it can be
provided systemically, ¢.g., by otic, ophthalmic, nasal, oral or parenteral administration,

15  using any of the methods and formulations described herein and/or known in the art. Where
the drug comprises part of a tissue or organ preservation solution, any commercially available
preservation solution can be used to advantage. For example, useful solutions known in the
art include Collins solution, Wisconsin solution, Belzer solution, Eurocollins solution and
lactated Ringer's solution.

20 The compounds of the present invention can be administered directly to a tissue locus
by applying the compound to a medical device that is placed in contact with the tissue. An
example of a medical device is a stent, which contains or is coated with one or more of the
compounds of the present invention.

For example, an active compound can be applied to a stent at the site of vascular

25  injury. Stents can be prepared by any of the methods well known in the pharmaceutical art.
See, ¢.g., Fattori, R. and Piva, T., “Drug Eluting Stents in Vascular Intervention,” Lancet,
2003, 361, 247-249; Morice, M. C., “A New Era in the Treatment of Coronary Discase?”
European Heart Journal, 2003, 24, 209-211; and Toutouzas, K. et al., “Sirolimus—Fluting
Stents: A Review of Experimental and Clinical Findings,” Z. Kardiol., 2002, 91(3), 49-57.

30  The stent can be fabricated from stainless steel or another bio—compatible metal, or it can be

made of a bio—compatible polymer. The active compound can be linked to the stent surface,
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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
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
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
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
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
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
increased during the course of treatment depending on the particular situation. If desired, the
daily dose can also be divided into multiple doses for administration, for example, two to four

times per day.
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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 BRCA2 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. Discase—related misassembly of
membrane proteins. Annu Rev Biophys Biomol Struct. 2004;33:25-51; National Center for
Biotechnology Information (U.S.) Genes and disease Bethesda, MD : NCBI, NLM ID:

101138560; and Rasko, Istvan; Downes, C S Genes in medicine : molecular biology and

human genetic disorders 1st ed. London ; New York : Chapman & Hall, 1995. NLM 1ID:

9502404. The compounds of the present invention can be used to treat or prevent a disease
state in a mammal caused or mediated by such nonsense or missense mutations by
administering to a mammal in need thereof an effective amount of the present invention to
suppress the nonsense or missense mutation involved in the disease state.
6. Examples

Nuclear magnetic resonance (NMR) spectra were obtained on a Bruker Avance 300 or
Avance 500 spectrometer, or in some cases a GE—Nicolet 300 spectrometer. Common
reaction solvents were either high performance liquid chromatography (HPLC) grade or
American Chemical Society (ACS) grade, and anhydrous as obtained from the manufacturer
unless otherwise noted. “Chromatography” or “purified by silica gel” refers to flash column
chromatography using silica gel (EM Merck, Silica Gel 60, 230-400 mesh) unless otherwise
noted.

The compounds of the present invention can be prepared using known chemical

transformations adapted to the particular situation at hand..
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Some of the abbreviations used in the following experimental details of the synthesis
of the examples are defined below: h or hr = hour(s); min = minute(s); mol = mole(s);
mmol = millimole(s); M = molar, uM = micromolar; g = gram(s); ug = microgram(s);
rt = room temperature; L = liter(s); mL = milliliter(s); Et;O = diethyl ether; THF =

tetrahydrofuran; DMSO = dimethyl sulfoxide; EtOAc = ethyl acetate; EtzN =
tricthylamine; i—Pr,NEt or DIPEA = diisopropylethylamine; CH,Cl,= methylene chloride;
CHCI; = chloroform; CDCIl; = deuterated chloroform; CCl; = carbon tetrachloride;
MecOH = methanol; CD3;OD= deuterated methanol; EtOH = ethanol, DMF =
dimethylformamide; BOC = t-butoxycarbonyl, CBZ = benzyloxycarbonyl;, TBS = ¢~
butyldimethylsilyl; TBSCl = t~butyldimethylsilyl chloride; TFA = trifluoroacetic acid;
DBU = diazabicycloundecene; TBDPSCI = t—butyldiphenylchlorosilane; Hunig’s Base =
N,N—diisopropylethylamine; DMAP = 4-dimethylaminopyridine; Cul = copper (I) iodide;
MsCl = methanesulfonyl chloride; NaN; = 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).

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
points of connection each being indicated by a bond crossed by a wavy line. See, ¢.g.

compound 755, which was drawn in two parts as:
NH

T

N
O N H
F

SO0
o

NH
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but corresponds to the complete chemical structure:

NH
HZN)I\N/\/\N/\O\ Q /\
H H N N F
NN _/
P W N
®

NH
The compounds of the present invention can be prepared, formulated, and delivered as
5  salts, esters, and prodrugs. For convenience, the compounds are generally shown without
indicating a particular salt, ester, or prodrug form.
Compounds of the present invention are shown in Table 1. LCMS (liquid 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]+,

10 except where otherwise indicated.

Table 1.
Comp. | Structure LCMS
No.
142 241.00
NH,
KQN%
o%\N/ H
154 355.10
T
J) N%
H,N O%N/ N
169 456.20
g as!
IS
H,N o° N H
H,N O—CH,q
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In further embodiments, the compounds of the present invention do not encompass a

compound having the structure: HoN

HzN/\/\N/\O\
f I
o

\

N
H .

The compounds of the present invention can be made using synthetic chemical

5  techniques well known to those of skill in the art.

EXAMPLES

Example 1 — Synthesis of Compound 682
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{3—[(4-Bromo—benzyl)-tert—butoxycarbonyl-amino]|-propyl}—carbamic acid zer/—butyl
ester: A solution of 1-bromo—4-bromomethyl-benzene (17.79 g, 71.17 mmol) in toluene
5 (50 mL) was dropwise added to a mixture of 3—Amino—propyl)—carbamic acid tert—butyl

ester (16.1 g, 92.51 mmol), triethylamine (29.6 ml, 213.5 mmol) in toluene (200 mL) over 30
min. at 80 °C. The resulted mixture was heated at 80 °C for additional 2 h before cooled to 0
°C. Di—tert-butyl pyrocarbonate (23.5 g, 107.80 mmol) was added at 0 °C. After 2 h, the
mixture was warmed to rt and stirred overnight, diluted with EtOAc¢ (500 mL) and washed

10 with water (300 mL), brine (300 mL). The organic solution was concentrated and purified by
flash chromatography (10% — 25% EtOAc in heptane) to give desired product (16.15 g,
51%) as colorless oil. 'NMR (300 MHz, CDCls): 8 7.44 (d, J = 8.4 Hz, 2H), 7.01 (br, 2H),
5.16 (br.s, 0.5H),4.62 (br.s, 0.5H), 4.34 (br, 2H), 3.40 (m, 2H), 3.10 (m, 2H), 1.65 (m, 2H),
1.43 (br.s, 18H).

AN o 0 BocHN” "N
BocHN N + . / —_— 1
I B-B Boc o
Boc oY B”
Br O O A
O

(3—tert—Butoxycarbonylamino—propyl)-[4—(4,4,5,5—tetramethyl-[1,3,2]dioxaborolan—2—

15

yl)-benzyl|-carbamic acid 7err—butyl ester: A mixture of {3—[(4-Bromo—benzyl)—tert—
butoxycarbonyl-amino]-propyl }—carbamic acid tert—butyl ester (16.15 g, 36.46 mmol),

20  bispinacolate boronate (10.20, 40.11 mmol), KOAc (10.72 g, 109.38 mmol), Pd(PPhs)4 (0)
(2.03 g, 1.82 mmol) and DMF (80 mL) was heated at 80 °C for 16 h under argon atmosphere.
The reaction mixture was diluted with EtOAc¢ (500 mL), washed with water (300 mL) and
brine (300 mL). The organic solution was concentrated and purified by flash chromatography
(10% — 30% EtOAc in heptane) to give desired product (14.15 g, 80%) as colorless oil.

25 'NMR (300 MHz, CDCls): § 7.76 (d, J = 8.1 Hz, 2H), 7.01 (br.s, 2H), 5.16 (br.s, 0.5H),4.62
(br.s, 0.5H), 4.40 (br, 2H), 3.28 (m, 2H), 3.08 (m, 2H), 1.50 (m, 2H), 1.43 (br.s, 18H), 1.34
(s, 12H).
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2—(4-{[tert-Butoxycarbonyl—-(3—fert—butoxycarbonylamino—propyl)-amino|-methyl}—
phenyl)-3—-methoxy-acrylic acid methyl ester: A mixture of (3—tert—

5  butoxycarbonylamino—propyl)-[4—(4.,4,5,5-tetramethyl-[1,3,2]dioxaborolan—2—yl)-benzyl]—-
carbamic acid tert—butyl ester (6.00g, 12.25 mmol), 2—-iodo—3—methoxy—acrylic acid methyl
ester (4.45 g, 18.38 mmol), K3sPO4 (7.79 g, 36.75 mmol), Pd(PPh;)4 (0) (0.68 g, 0.61 mmol),
dioxane (60 mL) and water (12 mL) was degassed and heated at 80 °C for 20 h under argon
atmosphere. The reaction mixture was diluted with EtOAc (500 mL), washed with water (300

10 mL) and brine (300 mL). The organic solution was concentrated and purified by flash
chromatography (0% — 30% EtOAc in heptane) to give desired product (5.35 g, 91%) as
brown oil. 'NMR (300 MHz, CDCls): & 7.56 (s, 1H), 7.30 (d, J = 8.1 Hz, 2H), 7.20 (br.d,
2H), 5.20 (br.s, 0.5H), 4.62 (br.s, 0.5H), 4.39 (br, 2H), 3.86 (s, 3H), 3.74 (s, 3H), 3.27 (m,
2H), 3.08 (m, 2H), 1.62 (m, 2H), 1.50 (br.d, 9H), 1. 43 (s, 9H). LCMS (EI) m/z: 501

15  (M+Na).
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(3—{tert—Butoxycarbonyl-[4—(7—0x0-1,7-dihydro-imidazo[1,2-a]pyrimidin—6—yl)—
benzyl]-amino}—propyl)-carbamic acid tert-butyl ester: To a mixture of 2—(4—{[tert—

20  Butoxycarbonyl—(3—tert—butoxycarbonylamino—propyl)-amino]-methyl } -phenyl)-3—
methoxy—acrylic acid methyl ester (97 mg, 0.2 mmol), 1 H—imidazol-2—ylamine sulfate (29
mg, 0.223 mmol) and ethanol (10 mL) was added a solution of sodium methoxide (0.5 mL,
0.5 M in methanol, 0.25 mmol). The resulted mixture was refluxed for 18h, additional 0.5 mL
of sodium methoxide (0.5 M in methanol, 0.5 mmol) was added and continued to reflex for

25  20h. The reaction was concentrated and diluted with EtOAc (30 mL) and washed with water
(20 mL), brine (20 mL). The EtOAc solution was concentrated. The crude product was

purified by flash chromatography (10% methanol in dichloromethane) to give desired
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product (48 mg, 48%) as white solid. 'NMR (300 MHz, CDsOD): & 8.40 (s, 1H), 7.59 (br.s,
2H), 7.29 (m, 4H), 4.46 (s, 2H), 3.23 (m, 2H), 3.02 (m, 2H), 1.68 (m, 2H), 1.52 (br.d, 9H), 1.
42 (s, 9H). LCMS (EI) m/z: 498.1 (M+H").
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0 N/)\H 0 N/)\H

6—{4—[(3—Amino—propylamino)-methyl]-phenyl}-1H-imidazo[1,2—-a]pyrimidin—7—-one
hydrochloride salt (hydrochloride salt of compound 563): {(3—{tert—Butoxycarbonyl-[4—
(7-ox0—-1,7—-dihydro—imidazo[1,2—a]pyrimidin—6—yl)-benzyl]-amino } —propyl)-carbamic
acid tert—butyl ester (48 mg, 0.097 mmol) was dissolved in CH,Cl, (5 mL), TFA (1 mL) was
10 added and stirred at room temperature for 2h. The reaction mixture was concentrated and 3
mL of 0.6 N HCI and 2 mL of acetonitrile were added and stirred for 0.5 h, concentrated to a
ca. 3 mL and lyophilized to give the title compound (35 mg, 100%). . '"NMR (300 MHz,
CD;0D): 6 8.90 (s, 1H), 7.79 (s, 1H), 7.77 (d, J = 8.2 Hz, 2H), 7.70 (d, J = 8.2 Hz, 2H), 7.67
(s, 1H), 4.33 (s, 2H), 3.23 (t, ] = 8.1 Hz, 2H), 3.06 (t, J = 7.5 Hz, 2H), 2.15 (m, 2H). LCMS
15  (ED)m/z:297.1 (M+H").
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H

N—{3—-[4—(7-Ox0-1,7-dihydro—imidazo[1,2-a]pyrimidin—6—yl)-benzylamino|—propyl}-
guanidine hydrochloride salt (hydrochloride salt of compound 564): To a mixture of

20  compound 563 (26 mg, 0.07 mmol), Hunig’s base (90 mg, 0.70 mmol) and DMF (10 mL)
was added N,N-bis—Boc—1-guanylpyrazole (22 mg, 0.07 mmol). The reaction mixture was
stirred at room temperature overnight and diluted with water (30 mL), extracted with EtOAc
(50 mL x 3). The organic solution was concentrated and purified by PTLC (2N NH3 in
methanol/ CH,Cl,, 1:4) to give the guandylated product as white solid (30 mg, 80%) which

25  was dissolved in 3 mL of CH,Cl, and 1 mL of TFA was added. The resulted mixture was

stirred overnight and concentrated. 3 mL of 0.6 N HCl and 2 mL of acetonitrile were added
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and stirred for 0.5 h, concentrated to a ca. 3 mL and lyophilized to give the title compound
(20 mg, 100%) . '"NMR (300 MHz, D,0): 5 8.41 (s, 1H), 7.60 (d, J = 8.4 Hz, 2H), 7.53 (d, J =
8.4 Hz, 2H), 7.46 (d, J =2.1 Hz, 1H), 7.35 (d, J = 2.1 Hz, 1H), 4.27 (s, 2H), 3.25 (t, ] = 6.9
Hz, 2H), 3.12 (m, 2H), 1.96 (m, 2H). LCMS (EI) m/z: 339.7 (M+H").
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N-(3—{(4—Amino-butyl)-[4—(7—0x0-1,7-dihydro—imidazo[1,2-a|pyrimidin—6—yl)—
benzyl]-amino}—propyl)-guanidine hydrochloride salt (hydrochloride salt of compound
616): To a mixture of compound 563 (26 mg, 0.07 mmol), Hunig’s base (90 mg, 0.70 mmol)

10 and DMF (10 mL) was added N,N-bis—Boc—1-guanylpyrazole (22 mg, 0.07 mmol). The
reaction mixture was stirred at room temperature overnight and diluted with water (30 mL),
extracted with EtOAc (50 mL x 3). The organic solution was concentrated and purified by
PTLC (2N NH3 in methanol/ CH,Cl,, 1:4) to give the guandylated product as white solid (30
mg, 80%).

15 A mixture of the guandylated compound (27 mg, 0.05 mmol), (3—Oxo—propyl)—carbamic acid
tert—butyl ester (9 mg, 0.05 mmol), acetic acid (6 mg, 0.1 mmol) and CH,ClI, (5 mL) was
stirred for 30 min at room temperature before sodium cyanoborohydride (13 mg, 0.2 mmol)
was added. The resulted mixture was stirred overnight, diluted with CH,Cl, (15 mL), washed
with saturated sodium bicarbonate solution. The CH,Cl, solution was concentrated and

20  purified by PTLC (2N NH3 in methanol/ CH,Cl,, 1:9) to give the desired tertiary amine as
white solid (13 mg, 37%).

The tertiary amine product (13 mg, 0.0187 mmol) was dissolved in 3 mL of CH,Cl, and 1
mL of TFA was added. The resulted mixture was stirred overnight and concentrated. 3 mL of
0.6 N HCI and 2 mL of acetonitrile were added and stirred for 0.5 h, concentrated to a ca. 3

25  mL and lyophilized to give the title compound (9.4 mg, 100%) . '"NMR (300 MHz, CD;0D):
0 8.99 (s, 1H), 7.86 (d, J =2.1 Hz, 1H), 7.81 (br.s, 4H), 7.74 (d, J = 2.1 Hz, 1H), 4.55 (s, 2H),
3.36(m, 6H), 3.05 (m, 2H), 2.22( m, 2H), 2.09 (m, 2H). LCMS (EI) m/z: 396.9 (M+H").
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{4-[2—(4-Bromo—phenyl)-7-0x0-1,7-dihydro-imidazo[1,2—-a]pyrimidin—-6—yl]-benzyl}-
(3—tert-butoxycarbonylamino—propyl)-carbamic acid tert-butyl ester: To a mixture of
2—(4—{[tert—Butoxycarbonyl—(3—tert-butoxycarbonylamino—propyl)-amino ]-methyl } -
5  phenyl)-3—methoxy—acrylic acid methyl ester (5.70 g, 11.92 mmol), 5—(4—bromo—phenyl)-

1 H-imidazol-2—ylamine (2.84g, 11.92 mmol) and ethanol (60 mL) was added a solution of
sodium methoxide (12 mL, 0.5 M in methanol, 6 mmol). The resulted mixture was refluxed
for 18h, additional 12 mL of sodium methoxide (0.5 M in methanol, 6 mmol) was added and
continued to reflex for 20h. The reaction was concentrated and diluted with EtOAc (300 mL)

10 and washed with water (200 mL), brine (200 mL). The EtOAc solution was concentrated.
The crude product was purified by flash chromatography (0% — 8% Methanol in
dichloromethane) to give desired product (4.05 g, 52%) as brown solid. '"NMR (300 MHz,
CDCl3): 8 7.96 (s, 1H), 7.68 (d, J = 8.1 Hz, 2H), 7.54 (m, 2H), 7.35(s, 1H), 7.27 (d, J = 8.1
Hz, 2H), 5.25 (br.s, 0.5H), 4.70 (br.s, 0.5H), 4.44 (s, 2H), 3.29 (m, 2H), 3.11 (m, 2H), 1.67

15 (m, 2H), 1.52 (br.d, 9H), 1. 44 (s, 9H). LCMS (EI) m/z: 654 (M+H").

BOC\”/\/\’}‘ HZN/\/\H
Boc an \ N \
< — I
07N ” 07N ”

6—{4—[(3—Amino—propylamino)-methyl]-phenyl}-2—(4—-bromo-phenyl)-1H-
imidazo[1,2—-a]pyrimidin—7-one hydrochloride salt (hydrochloride salt of compound
20  617): {4-2—(4-Bromo—phenyl)-7-oxo—1,7-dihydro—imidazo[1,2—a]pyrimidin—6—yl]—
benzyl} —(3—tert—butoxycarbonylamino—propyl)-carbamic acid tert—butyl ester (100 mg,
0.153 mmol) was dissolved in CH,Cl, (5 mL), TFA (1 mL) was added and stirred at room
temperature for 2h. The reaction mixture was concentrated and 3 mL of 0.6 N HCI and 2 mL

of acetonitrile were added and stirred for 0.5 h, concentrated to a ca. 3 mL and lyophilized to
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give the title compound (80 mg, 100%). . '"NMR (300 MHz, CD3OD): & 8.99 (s, 1H), 8.24 (s,
1H), 7.75 (m, 8H), 4.30 (s, 2H), 3.32 (t, ] = 8.1 Hz, 2H), 3.09 (t, J = 7.5 Hz, 2H), 2.17 (m,
2H). LCMS (EI) m/z: 454 (M+H").
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4—[6—(4—{[tert—Butoxycarbonyl-(3—tert—butoxycarbonylamino—propyl)-amino]-
methyl}—phenyl)-7-o0x0-1,7-dihydro—imidazo[1,2—-a] pyrimidin—2—yl]-benzoic acid 2,5—
dioxo—pyrrolidin—1-yl ester: A mixture of {4—[2—(4—-bromo—phenyl)-7—oxo—1,7—dihydro—
imidazo[1,2—a]pyrimidin—6—yl]-benzyl } -(3—fert—butoxycarbonylamino—propyl)—carbamic
acid tert—butyl ester (1.50 g, 2.3 mmol), hydroxysuccilimide (0.40 g, 3.45 mmol), 9,9—
dimethyl-4,5-bis(diphenylphosphino)xanthene (67 mg, 0.115 mmol), palladium acetate (26
mg, 0.115 mmol), triethylamine (700 mg, 6.9 mmol) and DMSO (3 mL) in a sealed tube was
degassed and refilled with carbon monooxide (20 psi). The reaction mixture was heated at 80
°C for 16 h. After cooled to room temperature, the reaction mixture was diluted with water
(30 mL), extracted with CH,Cl, (50 mL x 3). The CH,Cl, solution was concentrated and
purified by flash chromatography (0—10% methanol in CH,Cl,) to afford activated ester as
brown solid (1.0 g, 61%). '"NMR (300 MHz, CDCls): & 8.14 (d, J = 8.4 Hz, 2H), 8.01 (d, J =
8.4 Hz, 2H), 7.96 (s, 1H), 7.64 (d, /= 9.1 Hz, 2H), 5.59 (s, 1H), 7.45 (d, /= 9.1 Hz, 2H),
5.25 (br.s, 0.5H), 4.69 (br.s, 0.5H), 4.45 (s, 2H), 3.29 (m, 2H), 3.11 (m, 2H), 2.92 (s, 4H),
1.67 (m, 2H), 1.52 (br.d, 9H), 1. 44 (s, 9H). LCMS (EI) m/z: 715 (M+H").
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6—{4—[(3—Amino—propylamino)-methyl|-phenyl}-2—-[4—(piperazine-1-carbonyl)-
phenyl]-1H-imidazo[1,2—-a]pyrimidin—-7-one hydrochloride salt (hydrochloride salt of
682): A mixture of 4—[6—(4—{[tert—butoxycarbonyl—-(3—tert—butoxycarbonylamino—propyl)—
amino]-methyl } —phenyl)-7—oxo0-1,7—dihydro—imidazo[ 1,2—a]pyrimidin—2—yl]-benzoic acid
2,5—dioxo—pyrrolidin—1-yl ester, 1-boc—priperazine (229 mg, 1.23 mmol) and CH,Cl, (5
mL) was stirred at room temperature overnight, concentrated and purified by flash
chromatography (0—10% methanol in CH,Cl,) to afford desired amide as white solid (330
mg, 76%), 'NMR (300 MHz, CDCl3): & 8.03 (s, 1H), 7.85 (d, J = 13.8 Hz, 2H), 7.55 (d, J =
8.4 Hz, 2H), 7.43 (d, J= 8.4 Hz, 2H), 7.42 (s, 1H), 7.26 (d, /= 13.8 Hz, 2H), 5.35 (br.s,
0.5H), 4.95 (br.s, 0.5H), 4.44 (s, 2H), 3.70 (m, 2H), 3.44 (m, 6H), 3.20 (m, 2H), 3.10 (m, 2H),
1.67 (m, 2H), 1.52 (br.d, 9H), 1.48 (s, 9H)1. 44 (s, 9H). LCMS (EI) m/z: 786 (M+H").

The amide product (330 mg) was dissolved in CH,Cl, (5§ mL), TFA (1 mL) was added and
stirred at room temperature for 2h. The reaction mixture was concentrated and 4 mL of 0.6 N
HCI and 4 mL of acetonitrile were added and stirred for 0.5 h, concentrated to a ca. 5 mL and
lyophilized to give the title compound (250 mg, 100%) . 'NMR (300 MHz, CD;0D): § 9.02
(s, 1H), 8.34 (s, 1H), 7.98 (d, J = 8.4 Hz, 2H), 7.81 (d, J = 8.4 Hz, 2H), 7.74 (d, J = 8.1 Hz,
2H), 7.71 (d, J = 8.1 Hz, 2H), 4.35 (s, 2H), 3.90 (br.s, 4H), 3.34 (m, 2H), 3.25 (t, J = 7.5 Hz,
2H), 3.12 (t, ] = 7.8 Hz, 2H), 2.17 (m, 2H). LCMS (EI) m/z: 486.1 (M+H").
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Example 2 — Synthesis of Pyrrolocytosines
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Svynthesis of compound 3:

5  Compound 2 (65.0 g, 373 mmol) was dissolved in ethanol (150 mL). The flask was purged

with argon. Compound 1 (55.93 g, 373 mmol) was then added and the mixture was stirred at
room temperature for 2 h. The reaction solution was then added via addition funnel, over 20
minutes, to a suspension of NaBH, (14.18 g, 373 mmol) in toluene (150 mL), at 0°C. The ice

bath was removed, and the resulting mixture was stirred at room temperature for 3h. 1N HCI
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(750 mL) was added to the solution, and the mixture was stirred at room temperature for 30
min. K,CO3(205.9 g, 1.49 mol), Boc,O (81.41 g, 373 mmol), and THF (200 mL) were added
to the solution, and stirred at room temperature for 23 h. Reaction solution was partitioned
between EtOAc and 1:1 brine/H,O. The aqueous layer was washed with EtOAc (2 x 300

5 mL). The combined organic layers were washed with brine (500 mL); dried over Na;SOy;
filtered, and concentrated. The crude product was purified by Combi Flash chromatography,
in 3 portions, affording the product as a white solid (119.43 g, 78 %); "H-NMR (300 MHz,
CDCl3) 6 1.43 (bs, 18H), 1.63 (m, 2H), 2.95-3.30 (m, 4H), 4.45 (m, 2H), 5.93 (bs, 1H), 7.22
(bs, 1H), 7.34 (bs, 1H), 7.78 (d: 8Hz, 1H), 8.19 (d: 8Hz, 1H).

10

Svynthesis of compound 5:

To a mixture of compound 3 (42.28 g, 103.5 mmol) and compound 4 (24.54 g, 103.5 mmol)
were added MeOH (3 L) and H,O (750 mL). The mixture was stirred vigorously open to air,
at room temperature, for 30 min. Cu(OAc),*H,O (20.67g, 103.5 mmol) was then added

15  followed by TMEDA (18.63 mL, 124.3 mmol). The solution was stirred open to air, at room
temperature, for 5 h. Once the reaction was complete, the solution was concentrated to 0.7 L,
and then partitioned between CH,Cl, (700 mL) and 20% NH4OH/H,O saturated with NH4Cl1
(500 mL). The aqueous layer was washed with CH,Cl, (500 mL, 200 mL). The combined
organic layers were dried over MgSOy, filtered, and concentrated. The crude product was

20  purified by Combi Flash chromatography: A: CH,Cl, B: 15:1 CH,Cly/ 2N NH3/MeOH, 0-
100 % B over 85 min. (two 330g columns). This gave the product as a white solid (35.52 g,
58 %); LCMS (ESI): m/e 600 (M+H)".

Synthesis of compound 6:
25  Compound 5 (10.0 g, 16.68 mmol) was dissolved in THF (40 mL). The flask was purged
with argon. Pyridine (40 mL) was then added followed by BzCl (3.10 mL, 26.69 mmol).

The solution was stirred at room temperature under argon atmosphere for 3 h. MeOH (4 mL)
was added, the mixture was stirred at room temperature for 10 min, and then it was
partitioned between EtOAc (200 mL), heptane (100 mL), and 5% KHCO3/H,O (200 mL).
30  The aqueous layer was washed with EtOAc (100 mL, 50 mL). The combined organic layers
were washed with 5% KHCO3/H,O (300 mL); dried over Na,SQOy; filtered, and concentrated.
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The crude product was purified by Combi Flash chromatography: 0-100% EtOAc / heptane,
over 55 min. (330 g column). The product was obtained as an off—white powder (9.81 g,

84%); LCMS (ESI): m/e 704 (M+H)".

5 Synthesis of compound §8:
3,5-Dibromobenzoic acid 7 (3.35 g, 11.97 mmol) was dissolved in DMF (30 mL). TBTU

(5.38 g, 16.76 mmol) was added and the solution was stirred under argon, at 22 °C, for 5 min.
Diisopropylethyl amine (4.95 mL, 29.92 mmol) was added, immediately followed by
thiapiperazine S,S—dioxide (2.26 g, 16.76 mmol). The mixture was stirred at 22°C for 24 h,
10  and then it was partitioned between EtOAc (200 mL) and 3% KHCO3/H,O (300 mL). The
organic phase was washed with H,O (200 mL), and then with brine (100 mL), dried over
Na,S0y, filtered and concentrated. The crude product was purified by flash chromatography
on silica gel (200 g) using 3% (2.5M NH3/MeOH)/CH,Cl,. This gave compound 8 (1.72 g;
36%) as a solid; "H-NMR (300 MHz, DMSO-d6) & 3.10-3.30 (m, 4H), 3.64 (m, 2H), 3.98
15  (m,2H), 7.75 (d: 2.0 Hz, 2H), 7.97 (t: 2.0Hz, 1H).

Synthesis of compound 9:
Compound 8 (1.72 g, 4.33 mmol), N-Boc—piperazine (931 mg, 5.0 mmol), K,CO; (1.26 g,

9.1 mmol), Cul (83 mg, 0.43 mmol), and L—proline (100 mg, 0.87 mmol) were suspended in

20  dimethyl sulfoxide (15 mL). The mixture was purged with argon, and then stirred under
argon at 85 °C, for 20 h. After cooling to ambient temperature, the mixture was partitioned
between water (150 mL) and EtOAc (200 mL), the organic phase was washed with water
(100 mL), dried over Na,SO,4, and concentrated. The crude product was purified by flash
chromatography on silica gel (200 g) using 2% (2.5M NH3/MecOH)/CH,Cl,. This gave

25 compound 9 (0.65 g; 30%) as a solid; 'H-NMR (300 MHz, DMSO-d6) & 1.42 (s, 9H), 3.12—
3.28 (m, 8H), 3.44 (m, 4H), 3.64 (m, 2H), 4.00 (m, 2H), 7.02 (bs, 2H), 7.17 (bs, 1H).

Svnthesis of compound 10:

Compound 9 (0.63 g, 1.25 mmol) was dissolved in THF (10 mL). The solution was placed in
30  apressure vessel, purged with argon, and then Cul (60 mg, 0.313 mmol), Pd(PPhs)4 (145 mg,
0.125 mmol), EtsN (1.40 mL, 10 mmol), and trimethylsilyl acetylene (0.353 mL, 2.5 mmol)
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were added. The vessel was sealed, and the mixture was stirred at 45-50 °C. After 3 h, the
mixture was diluted with EtOAc (30 mL), concentrated, and then purified by flash
chromatography on silica gel (120 g) using 70% EtOAc — 30% heptane. This gave a
semisolid (1.2 g) which was dissolved in MeOH (70 mL). The solution was purged with

5 argon, K,CO; (1.0 g) was added, and the mixture was stirred under argon, at 45 °C, for 30
min. The mixture was filtered, concentrated, and purified by flash chromatography on silica
gel (120 g) using 75% EtOAc — 25% heptane. This gave compound 10 (0.425 g, 76%) as a
white, solid foam; LCMS (ESI): m/e 448 (M+H)".
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Svnthesis of compound 11:

Compound 6 (669 mg, 0.95 mmol) and compound 10 (425 mg, 0.95 mmol) were placed in a
pressure vessel, and anhydrous DMF (15 mL) was added. The solution was purged with
argon, and then Cul (46 mg, 0.24 mmol), Pd(PPh3), (110 mg, 0.095 mmol), and Et;N (1.06
mL, 7.6 mmol) were added, the vessel was sealed, and the mixture was stirred at 22 °C, for
15 min. Subsequently, the temperature was increased to 80-85 °C, and the mixture was
stirred for 14 h. It was cooled to ambient temperature, MeOH (10 mL) was added, the vessel
was scaled, and the mixture was stirred at 90 °C for 3 h. After cooling to ambient
temperature, the mixture was partitioned between sat. KHo,PO4/H20 (250 mL) and EtOAc
(200 mL), the organic phase was washed with brine (150 mL), dried over Na,SQy, filtered
and concentrated. The crude product was purified by flash chromatography on silica gel (150
g) using 5% (2.5M NH3/MeOH)/CH,Cl,. This gave compound 11 (490 mg; 56%) as a yellow
solid; LCMS (ESI): m/e 920 (M+H)".

Svnthesis of compounds 12A and 12B:
Compound 11 (490 mg, 0.533 mmol) was dissolved in CH,Cl, (20 mL), trifluoroacetic acid
(20 mL) was added, and the mixture was stirred at 22 °C for 40 min. CH,Cl, (30 mL) was

added, and the mixture was concentrated in vacuo to a viscous oil. Water (3 mL) and EtOH
(70 mL) were added, the mixture was concentrated, affording crude compound 12A as a solid
residue. This residue was dissolved in [(10% MeOH-90% H,0)+0.15%TFA] (40 mL). An
aliquot (10 mL) was injected on a Dynamax 41.4 mm, C-18 prep HPLC Unit (guard
+column), which was eluted with a gradient of solvents of 10% — 55% (MeOH/H,0 + 0.15%
TFA), over 40 min. The pure fractions were combined and concentrated with EtOH, to
dryness. This sample was treated with 1IN HCl / H,O ( 5 mL) and EtOH (70 mL), and
concentrated. This operation was repeated; the solid thus obtained was lyophilized from
H,O0-MeCN (4:1), affording compound 12B (78 mg) as a yellow powder; LCMS (ESI): m/e
619 (M+H)".

Svnthesis of compound 13:

A solution of compound 12A in the mixture of solvents [(10% MeOH-90%
H,0)+0.15%TFA], described above, (30 mL, 0.40 mmol), was concentrated with EtOH, to a
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viscous oil. This sample was dissolved in a mixture of DMF (10 mL) and diisopropylethyl
amine (0.53 mL, 3.20 mmol). N,N’-Bis—Boc—1—-guanylpyrazole (149 mg, 0.48 mmol) was
added, and the mixture was stirred at 22 °C, for 15 h. EtOH (80 mL) was added, and the
mixture was concentrated in vacuo (<1 mm Hg, 45 °C) to a viscous oil, which was dissolved
5 in a mixture of CH,Cl, (25 mL) and trifluoroacetic acid (30 mL). The mixture was stirred at
22 °C, for 2 h, and then CH,Cl, (70 mL) was added, the solution was concentrated, the
residue was dissolved in MeOH (30 mL) and treated with Amberslyst A26(OH) resin (10 g).
The mixture was stirred for 1 h, filtered, and the filtrate was concentrated to a semisolid. This
sample was purified by preparative HPLC: Dynamax 41.4 mm, C-18 prep HPLC Unit (guard
10 +column), which was eluted with a gradient of solvents of 10% — 55% (MeOH/H,O + 0.15%
TFA), over 40 min. The pure fractions were combined and concentrated with EtOH, to
dryness. This sample was treated with 1IN HCl / H,O ( 5 mL) and EtOH (70 mL), and
concentrated. This operation was repeated; the solid thus obtained was lyophilized from
H,O-MeCN (4:1), affording compound 13 (122 mg) as a yellow powder; LCMS (ESI): m/e

15 661 (M+H)".

Example 3-Synthesis of Compounds 2009a (“a” series) and 2029a (“b” series)

R oC F3

0
®
L PPN . .
o 0
Br CHO Br 0o Br PuN
1a R=OCF, 12 2a
1b R=CF; 2b O
/©\/\/\ /©\/\/\NHCbz /©\/\/\NHCbz
5a
5b

20
Synthesis of 2a and 2b:
A mixture of phosphonium salt 12 (5.24 g, 9.88 mmol), 1a (or 1b) (2.65 g, 9.88 mmol),
K,CO; (1.36 g, 9.88 mmol), and 18-crown-6 (catalytic amount) in toluene (50 mL) was
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heated at reflux under argon overnight. Upon completion, the mixture was cooled to rt and

water was added. The aqueous layer was extracted with ethyl acetate (3 x 75 mL) and the

combined organics were dried over Na;SO4 and then concentrated. The residue was purified

by silica gel chromatography (2:1 heptane/ethyl acetate). Compound 2a was isolated cleanly
5 as mixture of £ and Z isomers (3.78 g, 87% yield).

Svnthesis of 3a and 3b:

To a flask containing phthalimide 2a (3.78 g, 8.58 mmol) (or 2b) in ethyl acetate was added
10% Pd/C (0.76 g, 20% w/w). The flask was evacuated and filled with hydrogen via a

10  balloon assembly. Stirring at rt was continued for 45 minutes at which time the contents
were purged with argon. After filtering the mixture through celite, solvent was evaporated to

provide the desired product 3a in quantitative yield (3.77 g).

Svnthesis of 4a and 4b:

15  1Ina screw-cap pressure tube, 3a (3.70 g, 8.37 mmol) (or 3b) was dissolved in anhydrous
ethanol. Hydrazine monohydrate (1.62 mL, 33.5 mmol) was added to the solution and heat
was applied at 65 °C for 8 h. After cooling to rt, the slurry was filtered to remove the white
solid byproduct and the resulting solution was concentrated to dryness. Water was added and
the aqueous layer was extracted three times with ethyl acetate. The combined organics were

20  then washed with water and brine and dried over NaSQ4. Evaporation of solvent provided a
clear, colorless oil (2.32 g, 89% yield) that was redissolved in dichloromethane (75 mL) and
treated at 0 °C with benzyl chloroformate (1.27 mL, 8.94 mmol) and tricthylamine (2.07 mL,
14.9 mmol). After 1 h of stirring, water was added and the organic layer was collected, dried
with NaSOs, and concentrated. Purification of the crude residue by silica gel

25  chromatography (2:1 heptane/ethyl acetate) furnished 4a as a viscous oil. (3.06 g, 92% yield)

Svnthesis of 5a and Sh:

Compound 5a (and 5b) was prepared via the same two-step Sonogashira-deprotection
sequence used for the synthesis of alkyne 10. Starting from 1.5 g 4a, the desire product was
30  obtained in 53% yield (0.69 g).
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"SIIT-NH2 it NH2 566.1 2093a 521.1 WO 2011/047319PCT/ US2010/ 052922 H2N
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574.1 WD 2011/ 047319PCT/ US2010/ 052922 NH HZNNN HH N _ ONN H HN NH2
* NH2 2097a NHH2N N* HM _ ONHO n HN-S\CH3 * NH2 608.2 In further
enbodi mrerwe,20ti@7onpounds of the present invention do mot/usecionp®es a H2N

conpound havi ng the structure: The conpounds of the present
I nvention can be made using synthetic chem cal 5techni ques well known to
those of skill in the art. EXAMPLES Exanple 1 - Synthesis of Conpound 682

WD 2011/ 047319PCT/ US2010/ 052922 BocHNNH2 + Et SN Boc20 BocHNN Boc

Svnthesis of 7a and 7b:

Pyrrolocytosine 7a (and 7b) was prepared from the coupling of common intermediate 6 and
alkyne Sa (and 5b, respectively) according to the procedure described above for the synthesis
of 11. Starting from 690 mg of Sa, 1.23 g of the desired compound was obtained as an

5  orange-brown solid (81%); LCMS (ESI) m/e 863.4 (M+1)".

Svnthesis of 8a and 8b:

Boc-deprotection of 7a (0.60 g, 0.69 mmol) (and 7b) was accomplished with trifluoroacetic
acid as described for the preparation of 12A (note to attorney: provisional patent app

10 numbering). Alternatively, this transformation was carried out by treating the starting
material with 8 mL of 6N HCI and anhydrous EtOH (30 mL) at 50 °C (2 h). Following
solvent evaporation, the crude residue (from either approach) was taken to the next step

without further purification. LCMS (EST) m/e 663.3 (M+1)".

15 Svnthesis of 92 and 9b:

Guanidine formation was carried out according to the protocol used to prepare compound 13
(note to attorney: provisional patent app numbering) except that starting material 8a (~0.48
g, 0.65 mmol) (and 8b) was used as a crude oil or semisolid rather than a MeOH-water
solution. Removal of the Boc groups was facilitated by dissolving the protected guanidine
20  intermediate in 35 mL of anhydrous ethanol, followed by the addition of 10 mL of 6N HCI.
The solution was heated to 70 °C for 3 h. Upon cooling, the mixture was concentrated and
dried further by azeotroping with additional anhydrous ethanol. The yellow-brown solid was

used directly in the next step without further purification.

25 Svnthesis of 11a and 11b:

Under argon, guanidine 9a (or 9b) was dissolved in 30 mL of trifluoroacetic acid.
Thioanisole (0.5 mL) was added dropwise and the solution was stirred at rt for 3-4 h. Upon
completion, solvent was evaporated affording an oil or semisolid. Diethyl ether was added
and the liquid layer containing most of the residual thioanisole was decanted. Crude 10a was
30  then dissolved in [(20% MeOH-90% H20)+0.15%TFA] (20 mL). An aliquot (10 mL) was
injected on a Dynamax 41.4 mm, C-18 prep HPLC Unit (guard+column), which was eluted with
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13-[ (4-Brono- benzyl)-tert-but oxycarbonyl -am no]-propylt-carbamc acid
tert-butyl ester: A solution of 1-brono-4-brononethyl-benzene (17.79 g,
71.17 moWwp 20n/iedgene 5 (50 nL) was dropwi se added to RCEIUSRAOBSIIR2

3- Ami no-propyl)-carbam c acid tert-butyl ester (16.1 g, 92.51 mmol),
triethylamne (29.6 m, 213.5 mmol) in toluene (200 nL) over 30 mn. at 80
C. The resulted m xture was heated at 80 C for additional 2 h before cool ed
to O C. D-tert-butyl pyrocarbonate (23.5 g, 107.80 nmol) was added at 0 C.
After 2 h, the m xture was warned to rt and stirred overnight, diluted with

Et OAc ( 30Qadbat o8 WIvaNRSITado L0550, INe®BIBD £ B0 MBA), Bt B8 nfird ABe Plide-fraliéhs

organi c solution was concentrated and purified by flash chr orratﬁgr aphy (10%
- 25% Etvoe combipedandirencontiatgd with d&QHte drypess dlis sqmde wes geatadmogh B col or | ess

o IR SRR 48 gy S e sl

1. 65 ( mth@HbtaidedaBas(piphgized 8bin. H205MeCN (4:1), affording compound 11a as a yellow

o1 an22- WY MR PR IS RRR G H 2 M Bl [ VB0 AR S i B 2"
(o cprystaray) Sor o vesssomnyyos sk posgpsoon s g1,
40. 11 nribt, ZH)KERE (5, 28),720Q(s, 1168.738 (midfl), 7.2°d§.APH3Y 42 (9)1H)2].6B(d4 J=4.782 mmol )

and DVF {80 )4 W a 0 for 16 h under argon atnosphere. The
reactio %Shr(%’\ﬁav\ggnﬁ?ltzgﬁegk%%t’ﬂ t OAc (500 nmL), washed with water (300
m.) and brine (300 m.). The organic solution was concentrated and purified

by flash chromat ogr aphy élO%- 30% Et OAG in heptane) to give desired
prodlct Ratafard1y; 1809 (B I)GﬁbééﬁéiM*di)l;H@WBl\&% (Mido 0 cel3p(me 7. 76

d, J=8 701 : 2 br. 0 , 4.62 (b : :
430" (o oty > 30 G 2 & g5 9, 238 Sl Grios bl 4Pt 5 Gely
1. 34 (s,1=82H)z, 2HH01 B89 1L 20K, /34 PRCTAVS2HLOL 089 21), 7.40-7.44 (m, 3H), 7.51 (s, 1H),
2-(4-{[tert-Butoxycarbonyl-(3-tert-but oxycarbonyl am no-propyl)-am no]j

- net hyl thety1H).3- met hoxy-acrylic acid methyl ester: A mixture of (3-tert-
5but oxycar bonyl am no- propyl) 44- (4, 4,5,5-tetranet hyl -[ 1, 3, 2] di oxaborol an- 2-y

1)-benzyl]- carbamc acid tert-butyl ester (6.00g, 12.25 mol),
2- i ago- FExumhhle Xy- SwaithiésiCoBTHigzoleprithidiaéms (4. 45 g, 18.38 nmol ), K3PO4
and wat er egasse h under argon
at nosphere. TheuieaetioR-M Xt gl Was "T{>mRed with EtOAc £50Q nL), washed
concentrated and purified b flayh—%flﬂmaphy (0% - 300 % 3 g
hept ane) to give desired prodent ('E‘f. 55 g, 9 % as \Rkeows BiBbc o RN(300 MHz,
CDC13): 6 7.56 (s, 1H), 7.30 (d, J= 8.1 Hz, 2H) doxghePeM(br-nd, 2H), 5.20
3.27 (m 2H), 3.0&sm 2H), 1.62 (m 2H), 1.50 br.d,_é_,\?HH), 1. 4%_{15,
LCVMS (El) mz; 504 15( M-NaH) . g
(3-{tert-Butoxycar @yl N T~0%Q di hydr o-i i dazo[ 1} 2- a] py_g@(ﬂFm- 6-y1)
- benzyl Fam not-{py1) - cartbam c" ex L put yIR'est "d m re|of

: P F
But oxycar bonyl -(§'-1tert- but oxycar bony! &nmo-br opy1) - ani noJ - met hy he¢nyl ) -3
- net hoxy- acr yfi,0 "ggiid methyl ester (97 ng, 0.2 mol ¥ N T
added a sol ution of sodium nethoxide (0.5 nL, 0.5 Min nmethanol, 0.25
nmml ). The resulted m xture was refluxed for 18h, additional 0.5 nL of
reflex fo 5 20 eaction was concentrated and diluted with Et0Ac (30
m.) and washed with water (20 nmL), brine (20 nL). The Et0OAc sol uti on was
2011/ 0473 DORGTAAIRA Q504 PFRARAIRISCOME TE 3840 crdBMo30aibbhyie(SRkid. 1NVR (300
MHz, CD30D): 6 8.§ﬁ0 (s],q)?lH), 7.59 (br.sj,g(gg), 7.29)@?m s
LCVMS (El) m(z: 498.1 (M+H1).
6- 14-[ ( 3- Am no- propyl am no) - net hyl ] - phgpy! } - 1H-i m dazo[ 1, 2-a] pyri m di n-7-on
{(3-{tert-Butoxycarbonyl -[4-
(7-oxo-1, 7-di hydro-i m dazo[ 1, 2- a] pyri m di n- 6-y1) - benzyl Fam no} - propyl) - carb
m), TFA (1 nm) was 10 added and stirred at roomtenperature for 2h. The

(7.79 g, ch cr (s r)% eparation o ria - 'i---exane (60 n)
e L SALEEISIA LD 0,08 e s by 8
with vater (300 10 niy%ahglosine (300/m). The ofbani ¢ Kollut]
(br.s, 0.5H), 4.62 (br.s, 0.5H), 4.39 (br, 2H), 3.86 (s, 3H), 3.74 (s, 3H),
9H) .
BOCHN
2-(4-{[tert- 2QrHF/DMF e
1H i mi dazol - 2-ylam ne sul fate (29 ng, 0.223 mml)_and et Rahol 20 mi) was
sodi um IndE Lh nethanol, 0.5 mmol) was added and continued to
@éﬂ@&n@ﬁh&%ﬁdﬂlb. )
concentrated., The, crude product s .purifie y.flash chr ography (10%
ot Fnol C11E - RisRoRGm By ey iCahen) - guofppnenyf S °
. 4H), 4.46 (h; 2H) ,
3. 23 ( mbupycarRoggdaimo—pidpyl)tang@o[-mpetipd - phen@2-X-prethpxyondyryliclacidimethyl 9H) .
e hydrochl oride salt (hydrochloride salt of conpound 563):
amc acid tert-butyl ester (48 ng, 0.097 mmol) was dissolved in CH2C12 (5



WO 2011/ 047319PCT/ US2010/ 052922 and stirred for 0.5 h, concentrated to a
ca. 3 nL and lyophilized to give the title conmpound (20 ng, 100% . 1NWMR
(300 MHz,wD20)1/043318. 41 (s, 1H), 7.60 (d, J = 8.4 Hz, 2HpCTUSZ®O(O8R2922 = 8.4
Hz, 2H), 7.46 (d, J = 2.1 Hz, 1H), 7.35 (d, J = 2.1 Hz, 1H), 4.27 (s, 2H),
3.25 (t, J =6.9 Hz, 2H), 3.12 (m 2H), 1.96 (m 2H). LCMS (El) mz: 339.7
(MtH ") .

N-(3-{(4-Am no-butyl)-[4-(7-o0xo0-1, 7-di hydro-im dazo[ 1, 2-a] pyri m din-6-y1)-
benzyl pam nol - propy1) - guani di ne hydrochl oride salt (hydrochloride salt of
compounds@16) 13 '%roz 26 Ml}lfnel o%LQ,@Maal é@éadd%@ 5%ﬂgo&5h£ﬁwyz+arhﬂaLg s
base (90 ng, 10 and DMF (10 was ad

N, N- bi s-1Bdéd- tlrlagda(@lﬁ(bg;%&bhmlql?ZAt@gS l\/bsoalmonmﬂsg)dlufﬁheetheﬁadc irometpxel b€ was

stirred a a over nj

oxt 1 not dibvg SR GRS Bt i hdthe B coleEl il VRFIBHIZATY oo and
puri fiedol3y OeTwﬁ‘eIéZtNVM‘ﬁalhfhlﬂ&tdi@ﬂﬁéHt Opdetémplktif, rh@chgidl vak Remaeangy| at ed
product as white solid (30 ng, 80% . 15 A mi xture of the guandyl at ed

conp undfaelzorarrégthemwemlmﬂltmﬁ@kw%é%yﬂﬁr%@wr@n@ma@e g { (bmnlwf est er
9 |
gtl p?edq?'?gér ?3% o)r%an"i?B&é%@sfdg@leét?%{%rreg%gé%Iglr?‘e%@ 48 ?g%lg;@t%%%or &%én de (13

mg, 0.2 ym-lxz)prmltaa@ldﬁwh cﬁmemlaeslul WMIomledtom(ea wiisa gtli dolh&ﬁln ave¢loiegfak
di | uted WI t h CH2C12 (15 i), with sgt urated sodi um bi car bonate

sol ut i orfollawe Soppeies at 4 H{II/@Hl w&% IQBH&eﬁW Ve®thna mouisset 40 Bd/Bip wiLc (2N
NH3 i n r@%tfh@ﬂgt %@r@ﬁl?s atd0hLiRinGhikGeel Beh gﬁﬁid§ﬁ§é1§/i\ké@ﬁ>at @mcﬁ Fh)%tw@“ te

solid (13 ny he tertiary am ne produ
di sd0l vehl:snrerd ﬁrodmptmfas chiri@l faond t]ie edluroh. EﬁaponamnacfdhedSOIWMprosmiddtaed m Xt ure

acet oni (N lear SHibiaf AR S0 P b i ofer® vigh Sl i 5 s
nL and I(mmwlém% elgegﬁl@vsagbgﬁleméﬂgbie@tl@é%Wait%eﬁaé&mpl@@e@by dﬁd&%ﬁoo

MHz, CD30D) , $ , 7.81 (br.s
7 74 ( d,thg satidin 11 Opal. OEdt)chlomraﬁhQ@, Ozlel)Ned@y?,l@f( addigm) o 33m®5)f(£ u@phcetio, 22( m

2 0 1 1 / (2) 4%93% %ﬁ‘z H)éée)tf&a%é@g%ra ure, -cornp?ete co(nversm)n WasW’Bserved After the addition

14- [12- (%faﬁ@mnaha&ydlbnﬂpmwblam@l»befémndnrsdd@m[réd@cea]pmssm@ Hofindirondf- benz

yl}- (3-tert-butoxycarbonyl am no- prop ¥ )-carbamc acid tert-butyl ester: To
a mi xt urtbe BCl salt was promoted by the addltlono approximately 3 mL of aq. 1 N HCl and

2-(4-{[t th
s prORS T RARRARIIS AP LyHAYGRIACTY! AFLACKALBN PhgflLagg ™™ v
5- (4- br anp{9ilie fipin) BO!EHptomawkaizamlmp’buydi)arﬁth@de(sﬁe&ﬁquu&ﬂas%m&p@wmdHat hanol
(60 nm.) was added a sol ution of sodi um net hoxi i n _net hanol ,

6 ol ) NYIR(PR e dMIO U el (M 2P i) ot 9(&§H)2 (éléltle’ Nﬁﬂq) 43 1fi(bf

di d
e Ve S U e e e e e e s T
) 10 and owsied wovis velar 3K 200 NH) 5 890G 290-0150 Te 9GSO U on

was concentrated. The crude product was purlfl ‘ed by flash chromat ogr aphy
(0% - 89b3Mbttisald NH) IfiMBI(EBomet BAREYMIb )gi ve desired product (4.05 g, 52%
as brown solid. 1INWR (300 MHz, CDCl13): 6 7.96 (s, 1H), 7.68 (d, J= 8.1 Hz,
2H), 7.54 (m 2H), 7.35(s, 1H) 7.27 (d, J = 8.1 Hz, 2H), 5.25 (br.s,
0.5H), 4N71@- {4b 2-%94-Ku énﬂﬂ—i—%xozj'ﬁ—,dll%«ﬂﬂa (ap, 4]2*")11013[1;15]—a15[?r113f(ﬁn—6]— 67
15(m_2H), (br.d, 4 (s Hb 5

6- 1@5[(:avlleulwmlwlmgwmpa ygmlﬂylle] TorbniiC) salt 04 @F&n@cﬂﬁﬁ@ﬁ@ls)lsmﬂi’i% ’dlazo[ 1,
g 1‘% PYT ISR FRE (975 MRANOGAL 2ded GriS (hmbY@" 03 MO HEmBRN) Pl FIRRYRd 20
{ 442- ( 4-Bpomydpheryd 167 nox 6-58, Mimadi)hydrtber sdddazofht s8haippyind theghiroprbssyol] -
benzyl}- ES tert-but oxycargg i‘l am nxﬁgro yl)-carbam c acid tert butyl ester
(100  ny, therepsiomyai mohitered by L 6N pibg solventpyere eﬂﬂgor@e dRY) was added
and stir My n&gm

concent ragfg Ge{‘a@té%%&gmaﬁmﬁtm{\l%ﬁa@ 531;131\%@%3%@%‘ tri gaeﬂ;ﬁgerlghged and
st i B0ed faortidhed bbtween debhtromtthdnd andavatar. Tilerihyeamv!/eteyaaphmedaedi theaqdus

2011/ 047 19PCT/U 201Q/ 05 922 ve the title conpoun 0 : 1NI\/R
(300 M—Izp a%ﬁjét‘f[ﬁ ragte t‘gg s {Q)addglogalt (%1 hlom ¢ }terﬁon%ed od‘gai%cs( s,
3.32 (t, J =8.1 3.09 (t, J 33005 Hz, 2H), 2.17 (m 2H). LCIVS(EI)

mz: 454 (MtH). 0 CO Pd(OAc) 2, XanPh3HON 0 5
4-[6-(4-{[tert-Butoxycarbonyl-(3-tert-butoxycarbonyl arni no-propyl)-arnino] -
rnet hyl t - phenyl)-7-oxo-1, 7-di hydro-i m dazo[ 1, 2-a] pyri m di n- 2-ylFbenzoi c
acid 2,5- dioxo-pyrrolidin-l-yl ester: A m xture of

{442- (4- br onp- phenyl) - 7- oxo- 1, 7-di hydr oi m dazo[ 1, 2-a] pyri m di n-6-y1] - benzyl



5am no] - net hyl } - phenyl ) - 7- oxo- 1, 7- di hydro-i m dazo[ 1, 2-a] pyri m di n- 2-y1] - ben
zoic acid 2,5-dioxo-pyrrolidin-1-yl ester, 1-boc-priperazine (229 ng, 1.23
nmol ) andwGQHBG1R7319 nl) was stirred at room tenperat ur e POTAISAI19/052922
concentrated and purified by flash chromatography (0-10% nethanol in
CH2C12) to afford desired am de as white solid (330 ng, 76%, 1NWR (300
MHz, CDC13): 6 8.03 (s, 1H), 7.85 (d, J = 13.8 Hz, 2H), 7.55 (d, J = 108.4
Hz, 2H), 7.43 (d, J =8.4 Hz, 2H), 7.42 (s, 1H), 7.26 (d, J= 13.8 Hz, 2H),
5.35(br s, 0.5H), 4.95 (br.s, 0.5H), 4.44 (s, 2H), 3.70 (m 2H), 3.44 (m
6H), Zvoeré Wasl?éd)wﬂ@brll@e Qiﬁbd 8{79r,N%S©Z aﬁlmco&'&trat%dﬁgpl(obfd&he Sirfhs a dndi8 (s,
OH) 1. 44 (s, 9H). LOVS (E . The am de product (330 ng)
was di ssoixteed. Pmnﬁibdﬁﬁnzva@Bccrdn)phsm*dﬁ\w@brqpayatwag L40@600 amdplstei td%edMe(dHf oom

t enper at or 2 on m xture nce ated and m. of 0.6 N

15 HC1 2%%?@%3@%8}08?1 fq SPIV&% ﬂa&a@%ﬁﬂ aﬁag@mear @&plf%?ctlen 9f'

concent rcﬁérﬁﬁlletaﬁd Mﬁtloéomem Iammé gérﬁ?rﬂleﬁgs Gbééﬁbéd‘@ootv'etté ﬁr&mmtsqgg (250

ng, 10099 . MR (300 MHz, 1H), 4 (s, 1H), 7.98 (d, J
8.4 Hz(53%H)1¢1d)7am 1yc.;ph11ﬂzanms zHNzMRzu)o MHzmM%D)al%el 93 Hp, mm;Hz)?S 71 (d,

1 b D258 SR 580,07 g B R bt Bighs, TR P St e 1
(W41 .o 00 Y0 2013404 T41PPCY WSIN 092952 Prarpley 2o 2 ngmea#%g;?, i

Pyrr ol ocy odi fier esi's’ o coripoun
Conpoundn 266 Arf) 3B.9BE3 1 HNOH-C g5 sssobMerHi), B e hasol H 40, ntMs (He) f 1 ask
was purgcgted vmthpar 09:’( CorrpounW(ngs% g, H2173 ngtlﬁh? WgasE?hen ad(ded) and
the mi xtued3nddMiH drred at roomtenperature for 2 h. The reaction solution
was t.hen added via addition funnel, over 20 mnutes, to a suspension of
NaBH4 (14.18 g, 373 mmol) in toluene (150 nlL), at OC. The ice bath was
remved,E%mBes%uéﬁg mmgbuﬁ@ss\ps stirred at roomtenperature for 3h.
1IN HC1 22 (750 nmL) was added to the solution,
and the m xture was stirred at roomtenperature for 30 mn. K2CO3 (205.9 g,
1.49 nol), Boc20 (81.4 373 nmo and THF (200 nl) re added to the
solution, and sti rrBde%?{oom tBagRer ature for 23 hpoRgacti on sol uti on was
partitio t ween 2t @Hd 1:1 ' 0. The aqueods Tm was washed
wi th Et 0Ad (2ix 3005 mt)y—The corrbln orjgani ¢ rayers wer hed with
brine ( gL) 0dried over Na2SO4; fPItdy ed® and concent Pat l. "Ohe crude
product waks“purified by Combi Flash cht tography in 3 pbriions,
affording the product as a white solid (119.43 g, 78 % ; 1H NWR (300 MHz,
CDC13) 6 1.43 (bs, 18H), 1.63 (m 2H), 2.95-3.30 (m 4H), 4.45 (m 2H),
5.93 5( bsi—(z,H)t—DibxﬁQB,Qhﬁhydﬂd)—ZH?—pﬁﬁn(l&mg I)—pyrroBidine:-1-8ddrboxiyic, a8idlfr{d:

205, 5 miIT 4T ek SHEIH0BA0% T 108, 5 RRY G @ J308 eTIDET LR and
H20 (75Qet'iréh)ydrom1%nm/&‘st h’d[d’ed"‘BFA@t(lzrl%ﬁﬁ YiRORLRIS ldyo ORER iR @Med &erhigiMht

tenperature, for 30 mn. Cu(OAc)24120 (20.679, mmol ) was then added
15 foll memyempﬁmrq 1@166@emsohm2m @ammcyntrathfé usmrumdmdvmsssgtq for tackopen

t t th
ot a1 or ik 5 AT FRRH Fios ohnRa by AFRUORabEREh shg BleRath (Ebes "
( 70Q0nL et chc@bd-hptsdds Fi2 Qffsat guI@tS?dL@\MtSh(Ei 408Q0(VH-Na ") T 19RIRE 30

| ayer was washed with 2C12 (5 200 nL The conbi ned o;yganl c |layers

wer e dr iMHzoGPCIHGSDH4 (BHI d)er7e66 (Hmﬂ%éﬂééﬂﬂbdéﬂ(lﬁ'h’é RUd phodlid(1Bas 20

R MO0 108k i Go g T 7 s gob! EoF i) 19 B (AVBRRE roauct

as a whl(Q%) MO NH 3D &BH gsorﬁﬁ) %5 sticedPoldERighi atdrBbieAOtetnttdlure. heédi@sdns of
conmpound 25 Conpound (10.0 g, 16.68 mwol) was dissolved in THF 8340

][rLl) | Thevds| ygRoTaked %dfsrg@duwdtmes&uwd th ejude meix(ugo thuﬁ)obmsedt\ﬁwmﬁfé
tce) rrng\r,\g%a?% CEn at(gé %118! r%%lg% éO‘V Tﬂ%ll %&8{1}{6' cﬁ@hﬂ%?ne%ﬁa{nre% %1% F%P

m Xt ure 4\@sa Shiitt feld. aLCngml ;@rfpmlalt et oln NMKl(BOOMHiztdIﬂ!@lg) t5 9vas (1H,
partitioned between Et 0Ac (200 ﬁl@ he tane (100 nlL), and 5% KHCG3/ H20 (200
n). 30 bFP\e7 bﬁqﬂéb@é ié&/@ﬁ\d@é Was dn)M3t7Ié (EH@A@) BLBU3HL M)ED3Hr(}H, mrh.07
conbi ne ﬁ@ s were washed with 5% KHCC3/ H20 (300 nL); dried over
Na2804; 'concent rated. WO 2011/ 047319PCT/ US2010/ 052922 The
crude product was purifi ed by Conbi Flfgh chronat ography: 0-100% Et OAc /
hept ane, over 55 min. (330 g columm). The product was obtained as an
off-white powder (9.81 g, 84%; LCVMsS (ESI): me 704 (MtH) 1. 5 Synthesis of
conmpound 8: 3, 5-Di bronobenzoic acid 7 (3.35 g, 11.97 mmol ) was dissolved in
DM (30 ni). TBTU (5.38 g, 16.76 nmol) was added and the solution was
stlrred under argon, at 22 C for 5 mn D||sopropyl ethyl am' ne (4.95 ni,
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9.1 mol), Cul (83 ng, 0.43 mml ), and L-proline (100 ng, 0.87 mmol) were
suspended in 20 dinethyl sulfoxide (15 nL). The m xture was purged with
argon, amdiothewn43ibrred under argon at 85 C, for 20 h. ACTAr2@o0nbiNy to
anbi ent tenperature, the m xture was partitioned between water (150 nL) and
Et OAc (200 nlL), the organic phase was washed with water (100 nL), dried
over Na2SO4, and concentrated. The crude product was purified by flash
chromat ography on silica gel (200 g) using 2% (2. 5M NH3/ MeOH)/ CH2C12. Thi s
gave 25 corrpound 9 (0.65 g; 30% as a solid; 1H NWR (300 MHz, DMSO d6) 6

1.42 (s, 312 328(m 8 (m 4H), 3.64 (m 2H), 4.00 (m 2H),
7 02 (bsB° %ﬂ?@s ogympound 10: Conmpound 9 (0. 63
g, 1.25 mml |ssoued4_mTHF Nﬂ} The solution was placed in 30a
pressure vess ed wi th argon, }{11'0 Cul (60 ng, 0.313 nmol),

Pd( PPh3) 4 (14 125 mml ), Et3N (L , 10 mmol ), and trimethylsilyl
acetyl ene (0. 35 2.5 mmol) WO 2011/ 047319PCT/ US2010/ 052922 wer e added

Th I d t t 45550 C, Af

he 1m xtalE SsSS?r E%‘e B N e 1S S N TR ST
by fl ashcidhrérraiuagr agbySRTS ial mau@ebf 4120 g0)2. LBhmgl) 7% Kt Bbgosucitfienide

hept ane. This gave a semsolid (1.2 g) which was dissolved in MeQH (70 nL).
The sol UPi4she. §6rpmp§e‘aawdd¢dd3MFg6émlmeeestmd@t Gmbigas teraRraeturcafed ib.

ML r © MRS G S UAREorRR A <) Gorlkr (B tha THE, Rl Sapfiy.

filtere concentra pur| ash tograp

(120 g) Muganig liﬁ%vﬁs%paﬁateHS%ahi&nt‘anle brﬂibl(Sxfgmﬂe) dﬂaqbcémﬂld'dﬁﬁhs (thscz@ and 76%
whi t lid f (ESI) 448 (M-H) ', W

331?/ 04;0\?%%5%%73@82@%%%%% @?ﬁSWés ."iﬁ%f C@S%p i Btfdiel 1 Vago RpBLFY & (889 ny,

0.95 mtdh}orﬁﬁg%yﬁl'f@a%glll%g géﬂ%@%@hyl%c&@tenm@hlbrd’iﬁétﬁa&? af8de hikred pressure

vessel , and anhydrous was added. The solution was purged with
argon dRONMRe (B00UVHE46DIHR): H9D8 (iHpbs), 778 ( BPh3) 2 14 LI, my 3.7 095 ddnvly3, and
Et3 r dde t he vessel was seal ed, and the

m xt &&@gﬁéﬁa’@??&é\fﬁf al‘g()&ﬁa Subsequently, the tenperature was
|ncreasedto 80-85 C, and the_mtxture was stirred for 14 h. It was cool ed

to anbi ent tenperature, I\/EOH m.) was added the vessel was seal ed, and
the m xture s stirre for 3 h. _After co g to anbi ent

t enper atgyH he m xtur PREBLL I B8 tvveen KH2PO4/ H20 (250 nl)
and Et OAc 1 organi c phase N W& ith brine (150 nlL),
dried over | I t centrate product was

purified by fI hNChIQ)ITat ography on sili caogeN ( Ggﬁg using 5% (2.5M

NH3/ MeOH) / CH2C1 3. HThi s gave conpound 11 (4907 ; 56% as a yellow solid;
LCMS (ESI): nmfe 920 (M+tH)'. 15 Synthesis of conpounds 12A and 12B:

Compound 11 (490 ng, O. 533 nmol ) was dissolved in CH2C12 (20 nl),

trifl uorpasqpierAButbx gaﬁmh)zlahﬁﬁeﬁﬂdﬁsil) B4 dibeo-3] -4t e Bipyrifidind- 22 C

for 40 mn., CH2Cl2 (3 was added, and the nmi xture was concentrated in

vacuo tol—é(l}vPX'tr@llﬂ“lﬁrl ca ‘?’é’lhc( acig_jerehtte exter(Po Fe )2 weikeradded, (OpHae,

X MEmERCRT Rt PR Y GRIE BIMREL A R e te 0

m.) . An 42 9rpaol) \(/eilsﬂadde)i dmeane nR et edld omater Rymiayrebhe &lisgengion KaslBurged pvitiPLC
Unit (guard +co| umm eras eluted with a grgdi ent of sol veE‘ts of 10% -
55% ( MeOMeepginden Vi@%ﬁrlﬂ}i@ c3rarata®0’fi i aTisalegibe .t Adet il Shdhswspition Mkthed

and con t t HC1
ST EAESARA HR O5 hte TO omBTE A h . ik By 2
r epeat edyast kﬁ@afa@ddl dwtshcds votht brime @238l )y dphd |(aredrdusoN# 9203, Ma@hbrated 1dnd

(e PefRTRedRh Sonbiasstmy ors: T b C-0BV T Yrc TR otRdb e el e
mature e 6l B0l UR ﬁ@%%%@fﬁﬁ%gbigo(%ﬁﬁwlﬂ ARAR B SIAR 5130 L

0. 40 was concentrated wi th EtOH
2011/ 047%1&9<Hr/bm82051@/f05129mo (ML A28 @H, ), Thi2s(18atipl 5WdH, d), §23|(VHdm)n a

m xt ure n L] r opyl et hyl I n : .20 Mol ).

N, N - Bi éogo@wdéign{%(éﬁ Hgofég ?]%Egn ﬁdlﬁ%nmfl@ﬁgid&@éé d the

m xture was stirred at 22 C, for 15 h. EtOH (80 nL) was added, and the

m xture was concentrated in vacuo (<1 mmHg, 45 C) to a viscous oil, which
was dissolved 5 in a mxture of CH2Clg»(25 nL) and trifluoroacetic acid
(30 nL). The m xture was stirred at 22 C, for 2 h, and then CH2C12 (70 nlL)
was added, the solution was concentrated, the residue was dissolved in MeOH
(30 mL) and treated with Amberslyst A26(OH) resin (10 g). The m xture was
stirred for 1 h, filtered, and the filtrate was concentrated to a

sem sol | d Th| i s sarrpl e was pur| f| ed by preparat| ve HPLC Dynamax 41 4 mm

~ A~ Y



20 then washed with water and brine and dried over Na504. Evaporation of
sol vent provided a clear, colorless oil (2.32 g, 89%yvyield) that was
redi ssol weo 20n/dizaabl or onet hane (75 nlL) and treated at OPCTMiSRI10l06292Y |
chloroformate (1.27 nL, 8.94 mvol) and triethylamne (2.07 nL, 14.9 mol).
After 1 h of stirring, water was added and the organic |ayer was collected,
dried with Na504, and concentrated. Purification of the crude residue by
silica gel 25chromatography (2:1 heptane/ethyl acetate) furnished 4a as a
viscous oil. (3.06 g, 92%yield) Synthesis of 5a and 5b: Conpound 5a
(and 5b) pr epar ia the sanme -step Sonogashira protection

t synt hesi sBedN_all kyne tartingiNrom 1.5 , the
desire product May 300bt-aired—i# 53%?\6[‘ 69 g). BocH CNHZNN H NH
H2NAN/\ . /\ N o5 IHRPICbz OCF3 NHCh < 0 N N 9a xqg 9b x 2
HClL NH H2NANNHH 10a x 3 TFA 10b x 3 FA IB8°& x 3 HCL I1b x93 HML 7a 7b NH2
WO 2011/ 047319PCT/ US2010/ 052922 Synt hesis of 7a and 7b: Pyrrol ocytosine 7a
(and 7b) was prepared fromthe coupling of comon internediate 6 and al kyne
Sa (and Rpyrrdrpestyislohi 6L 03,90tri2al NBoRNOEEMEN(9). dRSE ikeek aboyeskor
the synt hesyi s of 11. St artlﬁﬁﬁ’ from 690 ng of b5a, 1.(2)3 g of the des;(re%
conpound-dbsnmodl) aiatdd ZMemtyBnovudiogel belbards ol(9.d7§819%.27maeB (®8t ) addaed
863. 4 ( ' Synt hesi s of. 8a and_ 8h: o¢C- depr tio 7a. (0. Ons 0. 69
ot 3 aeoprefbeBelp e Bl o Rty FBRD LT o0 il Bac B H2N For
t he prepfmathyimind pidding 100894 @ ADLMASIRYThiP FQVIiSH SoladiorPahe Birr@Pgndkd inert
nunbering). Alternatively, this transformation was carried out by treating

t he st ardinpsphetnfer Phpftey wincls DRU g 19xnlHd12 Awgol wey af drgsandspred 9ucrmght g 50
C (2 h). i i t .egi i

eopr onsi g WaPeatR, YERas SUABRLEI bold Mtcf E FuliBSARIR SO Pl
(ESI') m(&0m63add pivitd 30mID5 Oygenle kiysr whs Spacung, StashedGualn belhe x30nmip} drasd was

e e i BSRONEIE) L B BLPCRle ot Lo LEPR 5 EOmaund 13, (nple
8a (-0. 4Bidncd) - K PIREL (@n@laﬁp)chi’@ﬁatb@@ﬂllya%vér Glikdeo@i {7095 BB aRlakd —

rat her than a MeOHwat er solution. Renbval® of the BoC groups was
faci | it atiegdotoynctiiansploviing 8t He NMR (800 dtHENCH):r5e8.20 (111 &, 889i @Hes), 7.605 nl

ol ot 1 o b bt Baith 761 @ ob S5+h{1 1ok o g 0 WPl & AhLH.

concent rz@iﬁ@f;g qrize@H, us,ther (oY, 27 Q08I ARINSF 46 B3 it HBRl1ARDY s

et hanol . 'The yelTow brown solid was used di rec?va i'n the next step w t’hout
f ur tlker vpasrirdatehvitbilF233hd hedissrred ahambnaht ltérhperaturedér 2x Jw, sofguiani dasne 9a

(or 9b) was dissolved,in 30 nL of, trifl yoroacetic i Thi i.sol .5
M) veb SAGUECOH S DhihER gRaacarn s afowt o YIRS 5 g on
conpl et |(%N%Q|M§TFA@§I‘[ 8Y 9K at&Lfofealcdi A&h ARthSitIfudkerpantisaldnd. Di et hyl

et her was added and the liquid | ayer containing nost of the residual

t hi oani sol e was decanted. Crude 10a was 30 then dissolved in [(20% MeOH 90%

H20) +0. 15%FA] (20 nmL). An aligpot (10 mL) was injected on a Dynamax 41.4
nm C-18 prep HPLC Unit (f§ ] ¢col umm), which was eluted with WO

=%

sequenceogled!, f g

2011/ 047319PCT/ US2010/ 0528 N-gr ad! et vents of  10% - 65% ( MeOH H20
+ 0. 15%y”N-A)|, over mm ellpure fracti qQ rWh@j and c entrated
with EtOHYt0"d Thi s saflpl e was treatethy N Hetr” and

EtOH (70 rr1_)o,)\e}\l ) |_Ioncentrat ed. This operatio was re1qeatggl;N ﬁ solid

20
2—{4—[3—-(2-0Ox0-2,9—-dihydro-1,3,9-triaza—fluoren—-3—yl)—pyrrolidine—1-yl] }-isoindole—
1,3—dione (11): The TFA salt of 9 was neutralized with tri—ethyl amine (0.245mL,
1.762mmol) in CH3CN (10mL) and treated with bromide 10 (0.148g, 0.528mmol) and stirred

at ambient temperature. After 3 days, the solution was concentrated and the crude material

303



t hus obtained was |yophilized from H20- MeCN (4: 1), affording conpound ha as
a yellow 5 powder (171 ng); LCMS (ESI) mle 571.2 (Mt1)'; 1H NWR (300 MHz,
D20) 6 1.wWO0-2011671n 4H), 1.87-1.97 (m 2H), 2.56 (bs, PHKUS2018/M592s, 2H),
3.08 (t, J=6.9 Hz, 2H), 3.20 (t, J=6.9 Hz, 2H), 4.25 (s, 2H), 6.60 (s, 1H),
7.02 (s, 1H), 7.21 (s, 1H), 7.32 (s, 1H), 7.41 (d, J=8.7, 2H), 7.57 (d,
J=8.7 Hz, 2H), 8.28 (s, 1H) 10 Data for 11b: LCMS (ESI) me 555.3 (Ml)';
1H NWVR (300 MHz, D20) 6 1.33-1.46 (m 4H), 1.72-1.80 (m 2H), 2.44-2.47 (m
2H), 2.70-2.75 (m 2H), 2.84 (t, J=8.0 Hz, 2H), 3.03 (t, J=8.0 Hz, 2H),

4.09 (s :waps"f)urlfféd% f(la%h ciaf'(’)matggrgﬁhﬁ ovef sfifa g3 1094 nftbhafiofth diBhloRfMlothahePd (S,
1H), 8.13 (s, anpl e -~ Synthesi's of Triazol opyrim di nones

Schene ngVﬁsyh(Q"Q&gl)cL(EMﬁt(El)uséd‘Sﬁdr(M*H'fé) preparation of

[1,2,4]triazol o[l 5- a]pyrl m di n-5-ones NN rii-NRL HZN H NaOMe/ MeOH,
50 C  RHN----- -vmnn- 4 N HCI E R=BCC 0 di oxane/ DCM L- A. R=Fi

1. NBCC ," \ Nﬁw THF/DIVF 4:1 2. 4 N HC di oxan@/DCM H2Nr NN HH

Repr ese
e A < phey )2 0o VT@
[1,2,4]triazplo[1,§ n-5-one. To

2-(4-{[tert-But oxycar bonyl (3ttertbut oxycarbonyl am no- propyl arﬁ noj - met hyl
}-phenyl - g @Idmmaamthqas9d¢rmahﬂﬁorem2yﬁ)l§{y%ﬁ ﬂ.}%Ewl};JS@M%ﬁéZ%Z

ester (1 1 nmet hanol™ was ad

5-(4-fl Lasr(bmtéﬁguml- @t@m{lﬁbﬂq deutioazqf kl (Q)O@ 0g176mr@q_l) mr@th)anolA(SmlB Was
solutlon sodi u netho hano 2.81

dr opwi se g%% The® @?’%{ﬁz%le >ctol {)anfgcf1 nglesi u?eatv?/gng) 1y r{Lam %?rﬁtur%gg@ﬁ e}%’]t 6Ef‘gﬁ‘(.c,ie{jowher e

it was r’otfad mﬁh@mr Thg kb lutiblp &ias congenehice rand mﬁisbl&e@ lin m&hycﬁaﬁlvad(ammﬁ
vacuo and the residue was part| ti oned between 100 nlL of dichl oronethane and

100 mL cndwatenGnipelhspgesiaddedBes0483 8481 1- %@p@el) 26 iKef Qv d &> NAPGOD 2K
t | |
Fondtl' ARSE fouicl BAFRRNE bRABRePH (alion TG SRR Srid iy
mL/ m n wirtSurkGhid paHiGe@ biveich clifyl mratatt €30ral.) 4t bidang30mai )t Or@ﬁlcSlayer was

CH2C12/ MeOH; 15 at 40 mn nmnutes wit, 10 CH2C1 t whi oi nt
the 10 (fé%‘?r?@é agﬁ? aw@fl%er a1 PasEeEtiagtrg ?tﬁ)él a&sﬁatfrﬁ% ﬁ%\ﬁ)p&l QTEBHC i%ye
sol vent VpérQVdoﬁﬁﬁjne%l t%)%btgg{t |cﬁfleﬁe(|ahl?9’&r&lseﬂh}?§d4§‘t ﬁltér@@tan&%n&erdtﬁa’téﬁaﬁﬁg d%&eh

ether to yield 0 ng of white powder (44%Yyield). Rermpval of
BOC- pr otregtiialg vgusopplsﬁwhsb}t I‘t@shackmomamgm yerdisgsnl gehd 10%e ns@hambll m 10

f di oro th ne, foll he a ,of fl etic
nci 45 arEnSTRRe L G rbider QMY & bt BonvararBShed s P Ea
After t C t 0 S I ved
under rggg%%gd p Ce)jshs%?%i d&%rﬂ%ﬂ%ﬁ tb(;?qfﬁ)hgmﬂ 67 {llﬁ\?\/ag) %?]tgrgoﬁ gﬁ’ﬁ%?% r(gqn
addi ti ort),c¥2GEt,oRi 30 1, @), RI60cfHagn), 2.28 (H-HL qhd Yuodbquedtt2egdhbsrtli4n of
t he wate I@%/ophi lization (aqg. 1 N HCl/acetonitrile) provided 396 ng (90%
from Boé—{i'r ected corrpound) of the desired product as a white powder: 1H
NVR (300 MHz, DMSO 6 1.99-2.09 (m 2H, CH2), 6 2.90-3.02 (m 4H, NCH2), 6
4.17 (bs, 202H, CH2Ar), 6 7. 38 (t J— 8.9 Hz, 2H, Ar) 6 7.66 (d, J= 8.4

Hz,2HAr)6776(d J=28 HﬁFZ,,r)6807 12(m3HAr NH), 6
8.99 (s, J\/qﬁgm 895 6 13 4H(bs 1|ﬂ,®| (ES) mz
393.0 (I\ﬂquN NBoc BocHN\n/

N-(3-14-[2-(4-Fl uojp- - °- 0x0- 3, 5-di hydr ogdqt, 2, 4}4 rla;bl -al pyrim

di n26- 25 yl pbenzyl a o"f pmopyl) guani di ne. To the HCl s&'t (250 ny, 0.54
mol ) suspended in DMF/ THF (5:1, 5.4 nmL), was added triethylamne (0.301
m., 2.16 mmmol). N, N -Bi s-B0Cl1- guanyl pyrazole (167 ng, 0.54 mml) was then
added t acGuddidine! iitenmeding t18e THoogqNess whs tadded aacd isofutioasofMai (Mhﬁgj by
LCVS. After 5 h, the salvents were evaporated by azeotroping wt

t ol uene/cﬁ%@mow thaga| (4 %6‘#{ sgrrethvt  PRRETh deIPervE cf%dgl nﬂ%@eﬁ?larw%a\gasso

partitiqRe r%&"ﬁﬁiﬁ& b 6195 QBN AHE ARG pARHET w1t£ktﬁcﬂ1§r§ﬁ{ afff r(?xﬁﬁl?)aﬁ%ﬁsed

and t he agueous phase was extracted two tinmes wt i onal
di clRbor oA kahevas Tﬂe@tedo’ﬂﬁl fed IEyahmey Afer20] 194084 PERS POl O520R8 wer e

2o & or LD Harb (ML 1SSk Ron Ui M4 BenbId Shad 01 5 Brpar athwb? FLE 2000
um plate, 10% MeOH CHZClZ) and after renoval of solvent, a while solid was

obt ai ned. Deprotection of the diam ne gpd formation of the HCL salt were
performed as descri bed above to provide 145 ny



5(53%vyield) after lyophilization: 1H NVR (300 MHz, DVS0) 6 1.86-1.93 (m
2H, CH2), 6 2.89-2.95 (m 2H, NCH2), 6 3.20-3.27 (m 2H, NCH2), 6 4.19 (bs,
2H, CH2ArwQ 26117043H9(t, J = 9.0 Hz, 2H, Ar), 6 7.63 (d, PCEFUR2@0M022922H, Ar),
6 7.68 (d, J = 7.8 Hz, 2H, Ar), 6 8.07-8.12 (m 2H, Ar), 6 8.99 (s, 1H,
CH=C), 6 9.35 (bs, 2H, NH), 6 13.4 (bs, 1H, NH); LCVs (ES) mz 435.3 (MH).
10 Exanple 5 - Synthesis of Conpound 562 BocN HN2 BocN OH
ONO1Bz NOONO 3 Bz4 H 15 3-(2,

4- Di oxo- 3, 4-di hydr o- 2H pyri m di ne- 1-y1) - pyrrol i di ne- 1- car boxylic acid
tertbut ylg) eﬁ@@(l(rfl)qh 710 HSBSS’QQﬂHnmS’M d5 (119.d),% @ ,)?,@.rmb (¥H§£§ 280(3H,
5.87mmmol ) "in tetrahydrofuran was added DI AD (1.16mlL, 5.87mmol) 'drop wi se
and stirmgd. O@\I(éHnt)ghf)S atHamhiZert (1Henpet 80 (218, m)'He”c@éhm)sEb atmpigturgvabthis

d Th d
B R e e
acet at e- rﬁa C%%ﬂﬁﬁdan{l@ adfdl f-A byl %st%r SCMSO.(.‘@ )0. m!%nﬂ&& was( Mida DMFLEANMR

(300 MHz 6 7.94 (2H, d), tq) 50 (2H, t), 7.27 (1H, d),
5. 87 5(1rﬂolldyed @ylﬂu{ngﬁr baye, (G313gnly, 194758135110 D3 The 03 lowaszstlgr&d(qrambrrnt 2.11

1H, , I e H
gtr rr 2:1 e éﬁ%ugff?'tfé’ %ﬁganrghéﬁtdﬂb{eeamé@c{iteﬁh e.g&)faﬁe %(ﬁﬁu?i on t sodg\e/t%%glr %ed under

]rleduE edhmsﬁscs uvieh arhide t(rarez(ﬁnlr)l;ledrmdx(a:nhﬁdrtéiiruEfs\loa@@@r;)rh rfletdredaSncplemﬁorre&dd hmd&5s

as chr onat ogr a over Sili1ca ge 7 100% et

acet at e- ra$ fid’g%ﬁﬁ‘grte% dhe rruds rgr%ﬂ;g)\m%mf&éi By ash @rgarroarapbmel( gifiga gpl,
281.1 /8
(1H d§ Mﬂf‘% rﬁé’t‘?%nﬁ n@?ﬂlo%ﬂet?gg%%f{org 19 é%r?é)u—s‘ anﬂﬁ‘) solid: ﬂ(?l\/l@(llilr% 19)2256§ 72 (1H
m, 19. 431\4% %H NMmmDMHzo@mgpwmzm@y B5092H, bt)S? 63 (B odd); 236 (lH

4- Di oxo- m di ne-1-y

ert bt S O s} ST amin s k. 613657 GY6gh i ha i 2 36 (fh
bl ent T oapar arare o e P A as par i 11 ohed between- et by

tion was partitioned between ethyl
acetate (50mL)y and Q@Nazszo 40m.). Organic er S par at washed
wi t h brifeeiN W dr ous NaZSM)“Z’éﬁMt |
reduced presgsbce. (f] t eral—was—purifi ad by fl1ash t ogr aphy
over silica gel (70% ethyl” adet at e-di chl or omet hane) to gi ve pureH5 1H NWR
(300 MHz, CDC13): 6 9.08 (1H, bs), 7.43 (1H, s), 5.14 (1H, m, 3.78 (1H,

dd), 3.53 10(3H. m), 2.35 (1H, m), 2.08 (1H, m), 1.49 (9H s).
3-(95(2 Ne{|4t-[%(ﬁ-t%’cﬂﬂbdﬂvﬂam%9ﬂﬂm?+ﬂu@enﬂ3ﬂfﬂbkbrwlldlne 1-y1j-butyl}-

4- di hydr g- 2 rroI rbox Irc acrdte I
ester( 7)guaﬁlﬁlgé{r{1&j}f ure o%p%lg% Ufg ii?&(%%) }tlﬂrog}ﬁlb, é‘%ﬁﬁﬁ%/
(PPh3) 4 dd@ed 6%\ (ZBANP hnc%stlﬁdé’tﬁ aKaﬁ%n( %M@ur&f&%ﬂﬂer%@t t‘héd,edltﬂhor)&@ﬂe
(8nmL) and water (2nlL). The suspension was purged with Argon under vacuum

and heat®@acatrapd@nd co-ewnpeid Wik didderemetinpe (fetnal), Gried ninders VacyR@e#itdr at ed

Fayer el B85S ia BRI, AP AL IR Brel ettt ®Rasko)
evapor at(@rd)2&@dL21M$)LEI)rn/za@bSoB/(MHHsh HWMR&BO@MM})})@)@B 8$SI7I(nHas)g$58(H® 70%
ethyl acetate - dichl orone e) to giv

m z 495.4). {-R&-RE- A\ HENIRL GBG@OA@-EI t)c-béﬁé%H fB) d 1248(1 1&5) 3b9)3 (117I ‘?53 é@(—ﬂH

(ih ao SETEAR o OB 96 Srp . SR (T s @4@"( N %?,mfi’.lfgigﬁ

S) . V\D(2H1ﬂd)047319PCT/ US2010/ 052922
3-Pyrrolidin-3-yl1-3,9-di hydro-1, 3,9-triaza-fluoren-2-one (9). To a m xture
of 7 (0.3g, 0.635mvl) and 2-Mesityl enesul fonyl chloride (0.278g, 1.27nmol)

was Z@ddqua‘}n@b%hl %EIRH&I@%O&?%M k@ | owed by triethyl am ne (0.176nl,

1.27 dine (0.039g, 0.312mml). This
reaction solution was stirred under inert atnosphere for 3h after which DBU
(0.191m, 1.27mml) was added and stirred overnight at anbient tenperature.
It was quenched with cold water and partitioned between ethyl acetate
(50nm.) and brine (30nmL). Organic | ayer was separated, washed with brine
(3x30nL), dried 10 (anhydrous Na2SO4) and evaporated under reduced
pressure. The crude material, thus obtained, was purified by flash

chromat ography over silica gel (70% ethyl acetate - dichl oronethane) to
give 8. 1H NWR (300 MHz, CDC13): 6 8. Lhs(1H, d), 8.09 (1H s), 7.60 (1H,
d, 7.42 (1H, t), 7.27 (1H, t), 5.44 (1H, m, 3.86 (1H, m, 3.60 (1H m,
2.48 (1H, m, 2.25 (1H, m, 1.73 (9H, s), 1.51 (9H, m. A solution of 8
(0.2g) in dichloronethane (10nlL) 15 was treated with TFA (3nL) and stirred
at anbient tenperature for 2h. The sol ution was evaporated under reduce
pressure and drred under ‘vacuumto. afford 9. LCWB (EI) niz 276 3 (Nhhb)

o — — I e Y o .



514-[ 3- (2-0x0-2, 9-di hydro-1, 3,9-triaza-fluoren-3-yl)-pyrrolidine-1-yl]}-car
bam c acid tert-butyl ester (12): To a solution of 11 (0.08g, 0.176nmmol) in
et hanol (Wol2p1ves3ladded excess hydrazine (0.1nl) and st iPcras2@v/oseyb: ent
tenperature for 3h, then heated to 50C for another 3h. The sol uti on was
concentrated and dissolved in tetrahydrofuran (3nL) and water (3nlL). Then
was added Boc20 (0.384g, 1.76mmvol) and K2CAB (.1g, O0.7mmmol) and 10 stirred
at anbi ent tenperature overnight. The solution was concentrated under
reduced pressure and partitioned between ethyl acetate (30nlL) and brine
(30nL). Organiosel ayer was separated and aqueous | ay was back extract with
et hyl aceta (4x10nL) Al \rganiQ@b@y@bs d together, dried
(anhydr ous ZSCA) Tfilterkd concentrated ) The €rude material was
purified bp*flomsh chromenogtaphy over silica®geN (0% methanol in 15

di chl oronet hane) to afford,12. LCV5 (EI) mz 426 (NH—l) 1H NWVR (300 MHz,
CDC13): 6 8.93 (1H, s), 7.71 (2H, dd)g,nw~3% t t), 5.67
(1H, bt), 4.75 (1H, n), 3.29 (1H, t), 3.20 B ,Bd 3Pd‘l§§’ égqo d), 2.60 (4H,
m, 2.23 (1H, q), 1.90 (1H m), 1.62 (4H4bs), 9H, Quani di ne
internediate 13: TFA (1nlL) was added to SQ ut'on f 12 (40ng) in

di chl or ommtare N and stirred at Beai emit fenpérature f | h. The

sol uti on was evdpor duled pressur 8ocars ¢ “v@pézgked W th

di chl or onet hane (3x3nl) THl S TFA salt was treat ed v’\:g\ 6N HCL (2nl).
After 2h, thisesol uti 45 Nyophilized. LCMS (El) ﬁi8 (MtH) " . 1H NWR
(300 MHz, D20): 6 8.65 (1H, s) 7.69 (1H, d), 7.37 (1H

2011/ 047319PCT/ uszoii)éqgﬁ‘g&z dd), 7.28 (1H, t), 7.22 (1H, t), 5.15 (1H, m,

4.05 (1H, d), 4.01 (1H, t)/ 3.60 (1H, t), 3.30 (3H, m, 3.00 (2H, t), 2.98
(1H m, 2.5 (1H
hydr ochl ori d salt
But oxycdietidny Hﬁ%ﬁﬂ;%)
15 (0.035g, 0.113mml)

CNMY8G (2H, M), 1.72 (24, M. To a nixture of this
03 0. 0753mol )cwas gnd (tert-

gaal-l yl Lh¥Lyb@arpa C HCi rt-but ester,
8 : d§§§§ (2m.) 5 foll owed ' N”Qi?’e
(0.131nL, O0.753mmol). quL was stirred at anbient t nper gtdr e for
2h and then diluted with & alletate (30mL). The ethyl a& enat ¢ | ayer was
washed with brine (3x20n), drled (anhydrous Na2SM™), filtered and
evapor at ed under reduced pressure. The crude material was purified by flash
chr omat ogr aphy over silica gel (10% nethanol in dichloromethane) to afford
13 (30 nq;s—test—\ﬂuitdnqcarﬂdnylamﬁw@((ﬁy)) M-2-968-210alihpdtd- . 1H NVR (300 MHz,
CIKHS) 8, 41 H, bt 7.67 (2H, dd 1

(1H t), begzg[jl 5(]%11_1'321 [)I 2zapyri 1n—&)—y Bb%}Lzyﬁ rB‘aljm %uqser(t—?lp.l(ty%ster)éSh%o( 4H,
g) , Hél 10& ﬁlﬁ;‘ﬂare%r2—1%d893—ﬁﬂéfhox@acr}lic§ &bé\l ﬂﬁthy’ﬂs‘cer 148 1(2H mibi), 1447 (9H, s).

0oC --- Bot

N-14-[3 t(eazcﬁmdazogldylhylmﬁllo 87 95 § minagdparfd @tbat@rh(%l ml) wpy addsidiaciohgion-of| | - but

Lant) wacea Ph (o Baaap rRoneiBEE BRE R Calsaio e SR8 (67

that t heopoh biid @hcHRfatE&PRGERE 3tiego-Ane B@nzoﬁﬂ@}ﬁﬁ[(ﬁk 2Ma} riti gl Drgpeet hane
(3x4mL), dried under vacuum and dissolved in N HCL ) and |yophilized

to af f or@). fumextuzg qi§3ﬂy@rlw@maﬁb@eylgﬁmo—zmp(yb blzeflgﬂ 5 St@vgn(eéw mz 368.2

7. 290 1kt PRI Rl v DB Py g e b o 1 fylBag ™ 575
(1H t),(381 24, Q&hholb@Kz(E)zl(alz( g3 nﬁmol),ZDdZBP]@J-(O) M1 mg, ®F5 tbidl), R)hanl. 65 ( 1H,
, 1.70 Synt hesi s of Conmpound 602

V\D 2011 /relg)i gwmébg@ Wgtggbsz) was gegassed and hedted at 80 °C for 20 h under
(3-tert a@éﬁtpé(t?ﬁ%gél{%?@ MR TLAQBP AN il oW n £iIRe HAVMALP ﬁ@ﬁ&iz@[tﬁl 51

i mdazo[1,2-a in-3-yl)- enzyIFcar amc acid tert- ester To
5a m xt wwaenB0Qmlgdod Brime{I0OxyE pdiy Iorganwﬂoﬂltmmtmlcoeednﬁlatedhnd pﬁﬂlﬁgd bﬁ

mol )., b n20|n1d - ' and et han 0 nm)
was 13ddlfﬁsa BB TH st To1 0 %oat (rHarHB B e Oies) TR eleS b fska g <1"9<§

ol ). e Tiesus th%ﬁt f@l%Wi&ldV\E@MSE(iEI}JW sbeyM3aand concentrated to af ford
3-i odo- 10 benzol m dazo[ 1, 2 pyrimdin-2-one (3). A m xture of
(3-tert-butoxycarbonyl am no-propyl)44-(4,4,5,5-tetranethyl - 10

[ 1, 3, 2] di oxabor ol an-2-y1) - benzyl Fcar bam c acid tert-butyl ester (4, 490 ngy,
1 nmol), 3 (311 ng, 1 nmol), K2CX2 (414 g, 3 mol), Pd(PPh3)4 (0) (41 ny,
0.05 mmol ), ethanol (6 niL), dioxane (Zggl) and water (2 nL) was degassed
and heated at 80 C for 20 h under argon atnosphere. The reaction m xture
was diluted with EtOAc (500 nm), washed with water (300 nL) and brine (300
m.). The organic solution was concentrated and purified by 15 flash
chromat ography (0% - 6% MeOH i n net hanechl oride) to give desired product 5
(170 ng, 31% as light yellow solid. LCVMS (EI) mz: 570 (MtNa'). WO

NN A A A= N A NN NT ] 1 1NN AN PNF™ NP




conpound (150 ng, 100% . 1NMR (300 MHz, CD30D): 6 9.43 (s, 1H), 8.27 (d, J
= 8.2 Hz, 1H), 7.87 (d, J = 7.8 Hz, 2H), 7.75 (d, J = 7.8 Hz, 3H), 7.69 (t,
J = 8.2 MEp20H47:962 (t, J = 8.2 Hz, 1H), 4.35 (s, 2H) PCBURB010052932 = 8. 1
Hz, 2H), 3.10 (t, J = 7.5 Hz, 2H), 2.18 (m 2H). LCVB (El) mz: 348.1
(MFL' ). 10

N- 13- [ 4- (2- Oxo0- 2, 10- di hydr o- benzo[ 4, 5] i m dazo[ 1, 2-a] pyri m di n-3-y1) -
benzyl am no] - propyl t - guani di ne hydrochloride salt (602): To a m xture of
RX-6817 (110 ny, 0.16 nmmol), Hunig's base (720 ng, 5.8 nmmol) and

acet oni L ih q{MiniHo- pherS 1HARY oMy AL onERG- o BUBAVLORY S BERI0(IS. MU, 0. 16

nmol ) . The reaction m xture was stirred at” 15 room rrperature over ni ght
and dil m]pyjrlmldm—%mn@rhy@wchmlde salt (6d): cbnwiauihd Bt(OAL mE50. 3 irimmol3 was The

organi c ti,on n nd e flash hro tor 2N
N R CERB RIS RGN TRy TPyt v Gl Rt FRLRTRbRIOER A e
solid ( 6ﬁlerfﬁéct1Wﬁ ingiRtue S adlbsiohtyaed add Bmllofdf 6 Qﬁ@l&d@ﬂlmmet@ﬁmﬁ%e@@s

added. The resulted m xture was stirred overni ght and concentrated. 3 nlL of

0.6 R Hedd @fh@ndzstmdépr &6 &t enticentrated (Rer @ ddale andbanbilized forgive thertitlg. 5 h,

N e e L e A e
(d, J ‘1H}87|8|Z(d2ﬂ‘%78]{z7éH()d77§]Ed:J7;’88 313H)7697(¢©8:89,Hzl 19)87.82 kg =1H) ,
7.60 (t S € I—@D %t J =7.5 Hz,
oH), 2. 72 Hay 1My 35&@\25904 B2p (mrzé 5ol iin mw tyJ =7 H%azw 2.1% (m, 2H).

Antim crﬁlé)ﬂlgl v onpounds of the present invention were tested
for antim cro r%l}a?:%%l%/l@hel{ﬁhese data are presented in Table 2. The

conpdounds vvere run agai nst Eschericia coli strain ATCC25922 using a
standard m crodilutiqgn assay to determ ne mninmuminhibitory concentrations

(M Cs). Nré- B‘aﬂ%‘(?’@‘ﬁrws@wgﬁ’mw‘&ﬂﬂ‘&“dﬂo[iﬁd?]@éif%dﬂ"réry e conpound has
30 an M ﬁhﬁﬁn@r gﬂ(&yﬁugwﬂiﬁi’n{@ﬂjﬁro%lohgé§al@ﬁﬁl?‘ ?mlﬂgfe%{m dehat the

conmpoun as an reater” than 16 mcro nmeans t hat
data i s (lhGua DdblmHnoH)tHumg’ls bse (mn@mmam)m@mbmﬁﬂwl@mz«m rédwigni zed

by one il led in.the ar t that oun gan be assessed agai st ot her
bact eri ivw_l;”ﬁd]ﬁ?“sr}sg%ﬂyﬁaépﬁet@h %ea@é"tne{m WO @ ST Atagai nst
Escheri GbemGehperhfird J)xl'elr'ﬁgﬁtaéﬂd\éﬁlu?éa%ﬂttﬂwﬂfér me? e'xﬂ&&&ﬂ@‘/ﬁh EROACTHE miLhe

scope of the present invention. The conpound present invention can

be assayedllapeicast selutiamyes odncontiased mdcmw&egém ﬂaﬁh cmgmmapig (@EdﬁHx hile

o T

m cr ogr an®/ didsoived ah Senll bf €3,Catdnde rﬁDd)flIT[FAD@aS/\mded SThe%ﬁméa@hlmré wagt the
scope of the pr esent 1 nvention. For exa is not neant to indicate

that t hétléf@ﬁﬁﬁﬁﬁtghﬁé‘éfb%@@fimweq dcrk 05@1@% HG) aa@l 2k pf agptonpfile wererdeed hat
t C
i orbor AfSptfreR AR Ph, SREARARY TR, Mhil AQrIOGNELS SIs585 fl; iyt 5
154 16940 k9. 'NNR (30BMHZA 8D:01H35 9U84s,HH)92.25 193 = 19417 1H957.87 (d,J = 7.8
Hz, 2H), 7.74 (d, J = 7.8 Hz, 3H), 7.68 (t, ] = 8.2 Hz, 1H), 7.60 (t, ] = 8.2 Hz, 1H), 4.34 (s,
2H), 3.31 (m, 2H), 3.20 (t, J = 7.5 Hz, 2H), 2.07 (m, 2H). LCMS (EI) m/z: 390.1 (M+H").

25 Example 7 — 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

30  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

307



196 + 197 + 198 + 200 + 201 + 203 + 204 + 206 + 216 + 217 + 218 219 + 220
+ 221 + 224 + 225 + 226 227 + 228 + 229 + 230 231 + 232 + 233 + 234 +
WO 2011/047319 PCT/US2010/052922

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
5  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

6

example, a 1S not meant to indicate that the compound necessarily lacks activity or utility,
but rather that its MIC value against the indicated microorganism is greater than 16

10 micrograms/ml.
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235 + 236 + Conpound Nunber E. coli ATCC25922 M C 237 + 240 241 + 245
250 253 254 258 + 261 262 263 + 264 272 279 280 288 289 292 293
296 298 WO 2011/047319 PCT/US2010/052922

Table 2.

Compound Number E. coli
ATCC25922 MIC
142 —

152 —

154 —

169 —

179 —

180 —

181 —

182 —

183 —

184 +

192
193
194
195
196
197
198
200
201
203
204
206
216
217
218
219
220
221
224
225
226
227
228
229
230
231
232
233
234
235
236

+ ||

]| ]

[+

++ [+

]+

309



306 309 310 318 333 335 498 506 507 + 508 511 542 559 560 561
562 563 564 + 565 566 567 571 Conmpound Number E. coli ATCC25922 M C
WO 2011/047319 PCT/US2010/052922

Compound Number E. coli
ATCC25922 MIC
237 +
240 —
241 +
245 —
250 —
253 —
254 —
258 +
261 —
262 —
263 +
264 —
272 —
279 —
280 —
288 —
289 —
292 —
293 —
296 —
298 —
306 —
309 —
310 —
318 —
333 —
335 —
498 —
506 —
507 +
508 —
511 -
542 -
559 —
560 —
561 —
562 —
563 —
564 +
565 —
566 —
567 —
571 —

310



572 580 581 586 587 590 591 596 597 600 601 602 + 609 610 611
612 613 616 + 617 618 620 621 622 623 624 +
WO 2011/047319 PCT/US2010/052922

Compound Number E. coli
ATCC25922 MIC
572 —

580 —

581 —

586 —

587 —

590 —

591 —

596 —

597 —

600 —

601 —

602 +

609 —

610 —

611 -

612 -

613 —

616 +

617 —

618 —

620 —

621 -

622 -

623 —

624 +

625 —

626 —

628 —

629 +

630 —

631 —

632 —

633
634
635
636
637
640
644
645
646
647
648

+[+|1

++ [+

_|_
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625 626 628 629 + 630 631 632 633 634 + 635 + 636 637 640 + 644 +
645 + 646 647 648 +  Conpound Nunmber E. coli ATCC25922 M C 649 + 650 +
653 654 W62611/047319 PCT/US2010/052922

Compound Number E. coli
ATCC25922 MIC
649 +

650 +

653 —

654 —

655 +

661 —

662 —

663 —

665 +

666 —

668 —

670 —

673
677
678
679
682
683
684
687
688
692
693
697
698 —
699 —
700 —
701
702
703 —
704
705
706
709
711
713
716 —
717
719
720
721
722
723 —

+ 4]

+[+|1

+[+]1

+[+|1

_|_

+[+|1

+[+]1

+[+]1

_|_
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+ 661 662 663 665 + 666 668 670 673 677 + 678 + 679 682 + 683 + 684
687 + 688 + 692 693 + 697 + 698 699 700 701 702 + 703
WO 2011/047319 PCT/US2010/052922

Compound Number E. coli
ATCC25922 MIC
724 +

725
726
727
728
734 —
736
737
742
743
744
745
746
755
756
757
758
759
760
761
762
764
766
767
768
769
770
771
772
773
775
778
784
785
786
787
788
789
790
791
796
797
799

++ |+ |+

_|_

+ ||

||| +]+]

] ] ]

+H ||+ +]

+[+]1
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704 705 + 706 + 709 711 + 713 + 716 717 719 + 720 + 721 722 + 723
Conmpound Nunber E. coli ATCC25922 M C 724 + 725 + 726 + 727 + 728 + 734
736 + 73WORAR/047319 PCT/US2010/052922

Compound Number E. coli
ATCC25922 MIC

800
801
802
803
804
805
806
807
808
809
810
813
814
815
816
817
819
820
821
822
823
824
825
826
827
828
829
830
831
834
835
836
837
838
839
840
841
842
843
844
845
846
847

]|+ ]+

|||+

_|_

]| ||

314



743 744 745 + 746 755 + 756 + 757 + 758 + 759 + 760 + 761 + 762 764
766 + 767 + 768 + 769 + 770 + 771 + 772 + 773 + 775 + 778 + 784 785
WO 2011/047319 PCT/US2010/052922

Compound Number E. coli
ATCC25922 MIC
848 +

849
850
851
852
853
854
855
856
857
860
861
862
863
864
865
866
867
871
872
873
874
875
876 —
877 —
878 +
879 +
880 —
881 +
882 —
883 —
884 —
885 —
886
887
892
893
894
895
896
897
898
899

]|+

[+

+[+|1

+11

_|_
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786 + 787 + 788 + 789 + 790 + 791 796 + 797 + 799 Conmpound Nunber E.
coli ATCC25922 M C 800 801 + 802 + 803 + 804 + 805 + 806 + 807 + 808 + 809
810 813 wBDl411#043315 PCT/US2010/052922

Compound Number E. coli
ATCC25922 MIC
900 —

901 —

902 —

905 —

906 —

907
910
911
912
913
914
915
918
922
923
924
925
926
927
928
930
931
932 —
933 —
934 +
935 —
936
937
939
940
943
944
945
946 —
947 —
948
949
951
952
957
958
959
960

+ ||

[+

+11

+[+]1

+11

++ [+

_|_

+[+|1

_|_
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+ 816 + 817 + 819 + 820 + 821 + 822 + 823 + 824 825 826 827 828 + 829
830 831 + 834 + 835 + 836 + 837 + 838 + 839 + 840 + 841 + 842 + 843
WO 2011/047319 PCT/US2010/052922

Compound Number E. coli
ATCC25922 MIC
961 —

962 —

963
964
965
966
967
968
969
970
971
974
975
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1009
1010

_|_

+[+|1

++ [+

]|+

_|_

|||+

+H ||+ +]
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+ 844 + 845 + 846 + 847 Compound Nunmber E. coli ATCC25922 M C 848 + 849
+ 850 + 851 + 852 + 853 + 854 + 855 + 856 + 857 + 860 861 862 + 863 864
865 + 866We 2887047319 PCT/US2010/052922

Compound Number E. coli
ATCC25922 MIC
1011 +

1012
1013
1015
1017
1018

4[|+

1019
1020 —
1021 —
1022
1023
1024
1027
1028
1029
1034
1035 —
1036 —
1037 —
1038 —
1039
1040
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1057
1059
1060
1061
1062
1063 -
1064 —

_|_

[+

]|+

+ [+ [+
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871 + 872 + 873 + 874 875 + 876 877 878 + 879 + 880 881 + 882 883 884
885 886 887 892 + 893 + 894 895 + 896 897 + 898 899 +
WO 2011/047319 PCT/US2010/052922

1065
1066
1067
1068
1069
1074
1075
1076
1077
1078
1079 -
1080 -
1081 -
1085 -
1087 -
1088 -
1089 -
1090 +
1091 -
1092 -
1093 +
1094 -
1095 -
1097 -
1098 -
1099 -
1100
1101
1102
1103
1104
1105 -
1106 -
1107
1108
1109 -
1110 -
1111 —
1112 —
1113 -
1114 +
1115 -
1116 -
1117 -
1118 +

+H [+ +H]+]

++ [+
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Compound Nunmber E. coli ATCC25922 M C 900 901 902 905 906 907 + 910
911 912 913 + 914 915 + 918 + 922 + 923 + 924 + 925 926 + 927 928 +
930 + 93IWO02811/047319 PCT/US2010/052922

1119 +
1120 -
1121 -
1122 +
1123 -
1124 -
1125 -
1126 -
1127 -
1128 -
1129 -
1130 +
1131 -
1132 -
1136 —
1137 -
1138 +
1139 -
1140 -
1141 -
1142 -
1143 -
1144 -
1148 -
1149 -
1150 -
1151 -
1152 -
1153 -
1154 +
1155 -
1156 -
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166 -
1167 -
1168 -
1169 -

+11

+ 4|+ [+
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933 934 + 935 936 937 + 939 940 + 943 + 944 + 945 946 947 948 949 +
951 952 957 + 958 + 959 960 + Conmpound Nunber E. coli ATCC25922 M C
961 962 WO 2011/047319 PCT/US2010/052922

1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187 —
1188 —
1189 +
1190 —
1191 -
1194 -
1195 —
1196 —
1199 +
1200 —
1201 +
1202 -
1203 —
1204 -
1205 —
1206 —
1207 —
1208
1209
1210
1211
1214
1215
1216
1217
1218
1219
1220

+[+|1

+[+|1

+ 4|+ [+

++]1

++ [+

++ [+
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963 + 964 965 966 + 967 + 968 969 + 970 + 971 + 974 975 977 + 978 +
979 + 980 + 981 + 982 + 983 984 + 985 986 987 988 + 989 + 990 +
WO 2011/047319 PCT/US2010/052922

1221 +
1222 —
1223 —
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1239
1240
1241
1242
1243
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1272
1273
1274

[+

+11

+ ||

[+

+[+|1

+ 4]

+11

+11

+[+]1

[+
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991 + 992 + 994 + 995 + 996 + 997 + 998 + 999 1000 1001 1002 1003 +
1004 + 1005 + 1009 + 1010 + Compound Nunber E. coli ATCC25922 M C 1011 +
1012 + 10w4B2011131H9+ 1017 + 1018 + PCT/US2010/052922

1275
1276
1277 -
1278
1279
1280
1281
1282
1284
1285

_|_

_|_

++ [+

_|_

1286 +
1287 —
1288
1289
1290
1292
1293
1298
1299
1300
1301
1306
1307
1309
1310
1316
1324
1325
1326
1327
1328
1329
1330
1334
1335
1336
1342
1343
1344
1349
1350
1351
1352

++ [+

+| |

++ [+

+ [+ |+

+ 4|+ [+

4[|+
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1019 + 1020 1021 1022 1023 + 1024 + 1027 + 1028 + 1029 + 1034 1035
1036 1037 1038 1039 1040 + 1043 + 1044 + 1045 + 1046 + 1047 + 1048 +
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1148 1149 1150 1151 1152 1153
WO 2011/047319 PCT/US2010/052922

INCORPORATION BY REFERENCE
The entire disclosure of each of the patent documents and scientific articles referred to

herein is incorporated by reference for all purposes.

5 EQUIVALENTS
The invention can be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments are therefore to be
considered in all respects illustrative rather than limiting on the invention described herein.
Scope of the invention is thus indicated by the appended claims rather than by the foregoing
10 description, and all changes that come within the meaning and range of equivalency of the

claims are intended to be embraced therein.
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What 1s claimed is:

1. A compound having the formula:

D—E—F
C—B—A
ST \
)\ = G—H—J
o) N N
H (Ta),
D—E—F
TR TANGNT G—H—J
/J\ Z =N
© N H (IlTa), or

wherein —G—H-J alternatively is selected from

wherein each H and J are independently selected,

+ 1160 1161 + 1162

+ 1163

PCT/US2010/052922

D—E—F

C—B—A
T
H

D—E—F

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) —(Ci_s alkyl)—, (¢) -(Cyg alkenyl)—, (d) —(C»_g alkynyl)—,

wherein

(H 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),, “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, (f) -NR’-, () ~S(0),~, (h) ~C(0)~, (i) ~C(0)O-, (j) ~OC(0)~, k) -
0C(0)0-, (1) —C(O)NR’~, (m) -NR°CO-, (n) -NR°C(O)NR’-, (0) -C(=NR)-, (p) -
C(=ENR®O-, (q) ~OC(=ENR®)-, (r) -C(=NR)NR’-, (s) -NR°C(=NR®)-, (t) -C(=S)-,
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1170 1171 + 1172 + 1173 1174 1175 + 1176 + 1177 1178 + 1179 + 1180 +
1181 + 1182 1183 1184 1185 + 1186 + 1187 1188 1189 + 1190 1191 1194
1195 11980 2011/047319 PCT/US2010/052922

(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®(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,
5 (ee) a 3—14 member saturated, unsaturated, or aromatic carbocycle, and

(f)) ~(CR°R®)—,

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:
10 (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;
15 (d) «(Ci_g alkyl)—, () «(Cy_g alkenyl)—, (f) (C,_s alkynyl)—, wherein
1) 0—4 carbon atoms in any of (d)—(f) immediately above optionally is replaced
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’-,
i1) any of (d)—(f) immediately above optionally is substituted with one or more
20 R’ groups, and
iii) any of (d)—(f) immediately above optionally is substituted with —(C; g
alkyl)-R’ groups;
and (g) ~(CR°R%)-,

25 C,F, and J are independently selected from the group consisting of:
(a) hydrogen, () F, (d) Cl, (¢) Br, (f) I, (g) —CF,, (h) —CN, (i) -N3 (j) -NO,, (k) —
NR®(CR°R®)R?, (I) ~OR?, (m) -8(0) (CRR”)R®, (n) ~C(O)(CR°R*)R?, (0) -
OC(O)(CR°ROR?, (p) ~SC(O)(CRRO)R?, (q) ~C(O)O(CR°RO)R?, (1) -
NRCC(O)(CR°ROR?, (s) ~C(O)NR(CR°R®)R?, (t) -C(=NR®)(CR°R®)R®, (u) -
30 C(=NNRR®)(CR°R)R?, (v) ~C(=NNR°C(0)R®)(CR°R®)R?, (W) —
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1199 + 1200 1201 + 1202 1203 1204 1205 1206 1207 1208 1209 1210 +
1211 + 1214 + 1215 1216 + 1217 + 1218 + 1219 1220 1221 + 1222 1223
1224 WO 2011/047319 PCT/US2010/052922

C(=NOR®*)(CR°R®)R?, (x) -NR°C(0)O(CRR®)R®, (y) ~OC(O)NR*(CR°R*)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) NR(CR°R®)R%, (dd) -NR‘R?, (ce) -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,_
5 ¢ 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) —

10 (CR°RO)N[(CRROR®*I[(CRRO)R, (tt) -(CR°RONRC=0)(CR°R®)R?, (uu) —
haloalkyl, (vv) ~C(O)(CR®)[(CRR®)R*IR?, (ww) ~(CR°R°}C(O)NR®R®, (xx) —
(CR°R®)C(0)O(CR°RO)R?, (yy) -NR°C(O)CR’R’R?, (zz) -N[(CR°R®)R*IC(O)R®,
and (aaa) —S(O)pNRgRg;

wherein (1) through (pp) is optionally substituted with one or more R’ groups;

15
R’ is selected from (a) hydrogen, (b) F, (¢) Cl, (d) Br, (e) L, (f) —CF;, (g) -CN, (h) -N3 (1) -
NO,, (j) -NR°R®, (k) —OR?, (1) -NR®(CNR®)NRR®, (m) —C| s alkyl, (n) —C s alkenyl, (o) —
Cy 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,

20 and sulfur), (q) -(Ci_s alkyl)~(3—14 member saturated, unsaturated, or aromatic carbocycle),

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

25 wherein (m) through (r) and (t) through (u) is optionally substituted with one or more R®;
RC 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 heteroatoms selected from the group consisting

331



1225
1241
1253

10

15

20

25

1226 + 1227 + 1228 + 1229 + 1230 + 1231 1232 1233 + 1239 1240
1242 + 1243 + 1245 + 1246 + 1247 + 1248 1249 1250 1251 + 1252
125%0 200137319 PCT/US2010/052922

of nitrogen, oxygen, and sulfur, and (¢) —3—14 member saturated, unsaturated, or aromatic
carbocycle;

wherein (b) through (¢) 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 (1) -
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) -NR°R®, (t) ~OR?®, (u) (CR°R®}WNRR?, (v) -CR°R*R?, (w) —SR?, (x) —3—
14 member saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, (y) -3-14
member saturated, unsaturated, or aromatic carbocycle, (z) (CR°R®)C(O)NR®R?, (aa) —
S(0),R®, (bb) ~NR°C(O)NRR’, (cc) -NRC(O)R®, and (dd) -C(=NR*)NR°R®;

wherein (m) through (q) and (x) through (y) are optionally substituted with one or more R’

R® is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, () —CF;, (g) -CN, (h) N3 (i) -
NO,, (j) -NR°R’, (k) —OR’, (I) -NR(CNR®)NRR®, (m) —C| g alkyl, (n) ~C, g alkenyl, (0)
Cis alkynyl, (p) «(C;_g alkyl)-(3—14 member saturated, unsaturated, or aromatic heterocycle
containing one or more heteroatoms selected from the group consisting of nitrogen, oxygen,
and sulfur), (q) «(C,_g alkyl)-(3—14 member saturated, unsaturated, or aromatic carbocycle),
(r) —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®)NR°R®, (bb) ~C(=NR”)NRR®, (cc) —-S(O),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’;
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+ 1256 + 1257 1258 1259 + 1260 1261 + 1262 1263 + 1264 + 1265 1266 +
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1281 + 1280 2011/047319 PCT/US2010/052922

10

15

20

25

30

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
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, (¢) I, (f) —CF;, (g) —CN, (h) -N3 (1) -
NO,, (j) -NR°R®, (k) —OR®, (I) -NR*(CNR®)NRR®, (m) ~C(O)(CR°R®)NRR®, (n) —C; g
alkyl, (o) —C; g alkenyl, (p) —C,;_g alkynyl, (q) —3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur, (r) —-3—14 member saturated, unsaturated, or aromatic
carbocycle, (s) —haloalkyl, (t) -(CR°R®),0R®, (u) —O(CR°R®)NRRS, (v) —C(O)R®, (w) —SR®,
(x) —~C(O)ORS, () —S(O)pR6, (z) —(Cy_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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1284 1285 + 1286 + 1287 1288 1289 1290 + 1292 + 1293 + 1298 1299
1300 1301 1306 + 1307 1309 + 1310 + 1316 + 1324 1325 + 1326 + 1327 +
1328 + 1380 2011/047319 PCT/US2010/052922

2. The compound according to Claim 1 having the formula:
D—E—F
ST X \

)\ P G—H—J
o) N N

H

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

5 3. The compound according to Claim 2 having the formula:

5 )\ P~ G—H—J

N H ,

wherein D and E are single bonds and F is hydrogen, or a pharmaceutically acceptable salt,

ester, tautomer, or prodrug thereof.

10 4. The compound according to Claim 3, 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
15 (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
20 by a moiety selected from the group consisting of -O—, —S(0),—, ~NR®-, -
(C=0)-, -C(=NR®)-, -S(0),NR°~, and -NR’S(O),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
25 alkyl)-R’ groups, and
C is selected from (a) NH,, (b) -NHC(=NH)NH; and (c) hydrogen,
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1330 + 1334 + 1335 + 1336 + 1342 1343 + 1344 + 1349 + 1350 + 1351 1352 +
1359 + 1360 + 1361 + 1365 + 1366 + 1367 + 1371 1372 + 1373 + 1374 + 1379 +
1380 + 1380 2611/047319 PCT/US2010/052922

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

5. The compound according to Claim 4, wherein
A is selected from azepanyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl,
5  pyridyl, cyclohexenyl, cyclohexadienyl, dihydropyridyl, furanyl, tetrahydrofuranyl,
tetrahydropyridyl, azetidinyl, pyrrolidinyl, piperidinyl, and piperidenyl,
wherein any of A immediately above optionally is substituted with one or more R” groups;
alternatively, A is a single bond;
B is selected from (a) —(C;_g alkyl)—, wherein
10 1) 0—4 carbon atoms in (a) immediately above optionally is replaced by a
moiety selected from the group consisting of —-O—, —=S(O),—, ~NR®-, «(C=0)-,
~S(0),NR’~, and -NR®S(0O),NR -,
ii) (a) immediately above optionally is substituted with one or more R’ groups,
and
15 iii) (a) immediately above optionally is substituted with —(C;_g alkyl)-R’
groups; and
alternatively, B is a single bond;
C is selected from (a) NH,, (b) -NHC(=NH)NH; and (c) hydrogen;
or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
20
6. The compound according to Claim 5, wherein C-B—A— is selected from the group
consisting of:

hydrogen,

H,N H/\/\H/@ HN NA@}(
H
NG NH NH
/\ij\'< HZNJKN/\/\N HZNJ\N/\/\N/\Q\'{
H
o X
HzN N
HoN H

2
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)NE
HoN NY\N
H H
o
)N[
H,N N N
H H
HoN
)Ni
HoN N N
H H
FiC
)Ni
H.N N N
H H
F,HC
)NE
HoN N N
H H
FH,C
NH
NH

HZNJkN N
H H
OH

NH  CF;

H,N N)\/\N
H H

or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.
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1432 + 1433 + 1434 + 1435 1436 1437 + 1438 + 1439 + 1440 + 1442 + 1443
1444 1446 + 1447 + 1448 + 1451 + 1452 + 1453 + 1455 + 1456 + 1457 1458 +
1459 + 1480 2011/047319 PCT/US2010/052922

7. The compound according to Claim 3, wherein G is selected from
(a) a 3—14 member saturated, unsaturated, or aromatic heterocycle containing one or
more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
and
5 (b) a 3—14 member saturated, unsaturated, or aromatic carbocycle,
(c) a single bond;
wherein (a) or (b) is optionally substituted with one or more R’ groups, or a pharmaceutically

acceptable salt, ester, tautomer, or prodrug thereof.

10 8. The compound according to Claim 4, wherein R’ is selected from (a) hydrogen, (b) F,
(¢) CL, (d) Br, () I, () =CF, (g) ~CN, (h) -Ns (i) -NO,, (j) -NH,, (k) ~OR®, (1) -
NHC(=NH)NH,, (m) —C, s alkyl, (n) —C; g alkenyl, (0) —C;_g alkynyl, (p) —(C;_g alkyl) —(3—
14 member saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur), (q) —(C s

15  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; or a pharmaceutically acceptable salt, ester, tautomer, or

20  prodrug thereof.

9. The compound according to Claim 4, 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

25  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.

10. The compound according to Claim 7, wherein G is selected from azepanyl, cyclobutyl,
30  cyclopentyl, cyclohexyl, cycloheptyl, phenyl, pyridyl, cyclohexenyl, cyclohexadienyl,
dihydropyridyl, furanyl, tetrahydrofuranyl, tetrahydropyridyl, azetidinyl, pyrrolidinyl,
337



1461 + 1462 + 1463 + 2000a + 200la 2002a 2003a 2004a 2005a + 2006a +
2007a + 2008a + 2009a + 2010a + 201l1la + 2012a 2013a + 2014a + 2015a +
2016a + 2W02a8114042098a + 2019a + 2020a + 2021a PCT/US2010/052922

piperidinyl, piperidenyl, and a single bond; or a pharmaceutically acceptable salt, ester,

tautomer, or prodrug thereof.

11. The compound according to Claim 10, wherein —G-H-J is selected from:

hydrogen,
H-J | H-J, ’ JH ,
; H-J H-J
(H), ; :<<
H-J H-J
H-J
H-J, ’
H-J,
H-J
N
\ N NH
H-J \ ’
’ H-J,
H-J %_C‘ H-J
A, +«2 L.
N
H-J , H-J \H-J , and ~N

H-J,

2

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

12. The compound according to Claim 11, wherein each —G-H-J is selected from:

hydrogen,
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2022a 2023a 2024a + 2025a + 2026a + 2027a + 2028a 2029a + 2030a +
2031a 2032a 2033a + 2034a + 2035a 2036a + 2037a 2038a + 2039a + 2040a
2041a + W02a1140420043a + 2044a + 2045a PCT/US2010/052922

HoE i E :OH
on NH,
NH,
NH,
CH;
HsC HsC
CH3z HsC
H;C
FsC N

NH, Ha Nz
NH; NH,

CH,
CHs . F
HyC
HaC CHs F
NH; NH, NH, \ | NH,
F
F F
F F
F
NH; F
NH, NH, N

PCF3 OCHF> OCH,F

NH; NH,
NH;

FaC

HO

z—
@]
ul
w

Hp

CFs CHF,

Hy NH;
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+ 2046a + 2047a + 2048a + 2049a + 2050a + 2051a + 2052a + 2053a + 2054a +
2055a + 2056a 2057a 2058a + 2059a + 2060a + 206la + 2062a + 2063a 2064a
+ 2065aW02066.73492067a + 2068a + 2069a + PCT/US2010/052922

CHF CHs F Cl Br
NH;
NH; NH»
NH, NH,
SCF; SCHF, SCH,F SCHs
NH; NH; NH, NH;
; ?S(O)nCFs S(0),CHF, S(0)nCH,F S(0),CHs
NH, N ] ]
NH, NH, NH,
OH NHR® SCH3 S(O)nCHs
A j X(EH Té: 2
NH, NH,
NH, NH2
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2070a + 207l1a + 2072a + 2073a + 2074a + 2075a + 2076a + 2077a + 2078a +
2079a + 2080a 208la + 2082a + 2083a + 2084a + 2085a + 2086a + 2087a +
2088a + W62a11#0420190a + 2091a + 2092a + 2093a + PCT/US2010/052922
OH NHR5 SCH3 E ? S(O)nCH3
| NH,
NH NH, NH,
Q (o} 0 H O
/ CN N\g/
N I
| o)
NH,
NH, NH, NH,
NH,
NO. NH, F, Cl
Cl ’ HN~<
0 Cl F
cl
NH,
NH, NH; NH; NH,
cl F F F FsC
F F NH,
F
F F F
NH,
NH, NH, NH,
NH,
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WD 2011/ 047319PCT/ US2010/ 052922 | NCORPORATI ON BY REFERENCE The entire
di scl osure of each of the patent docunments and scientific articles referred
to herei wo20imaasipor at ed by reference for all purposesPCHUSQIONAIENTS

The invention can be enbodied in other specific forns w thout 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 invention described herein. Scope of the
invention is thus indicated by the appended cl ains rather than by the

foregoing 10 desgiption ad al | changesg/t hat conme sthin the ®@ni ng and
range of ege{al eficy .of 8Mains are |§4§nded toe—e enbraceg—therein. WO
2011/ 04 Us201& & 22 \What is claititred i-s: wher ek HJ
alternativ IS select rom G/ = wherein’e H and J°a

i ndependent |y sel ect ed, CB DE d -G HJ are chenical noieNi es,

wherein 10 A /D and G are |ndepende sel ected fr t he group donsisting
of : (a) a sing\e bond, (b) (C1_8 al kyh)- , (c) -( 8 al kenyl)- \ (d)
-(C2_8 al kypy1y-, wherein N i) 0{4 carbon atonmg in any of (b)-(d)

i edi at el y "above optlodﬁfﬁ& is replaced by a noi et Y\ sel ected fraqmthe

group consistingzof-O, S(OM -NR6-, , ;

and - NR6S(0) pNR6-, ||) any of (b)- (d) WMnediater above optionally is
substituted wigds one or nope; RS group and iii of (b)-(d)

[ [ £t Puted with - (€ cal kyl')-R5 groups;
S(0) p-, (h) 0)-. @ 60)0-, (j) -0(0)-, k)
(M -NR6C)- € (o) -C(=NR6)-, (p)
- C(=NR6) 0-, )NR6-, NR6C( =NR6) -, (1)
-C(=S) - WO 2011/ 047319PQ /USZOlo/s 922 (u) S)NR6-, (v) -NR6C(=S)-,
(w) -C(O)S-, (aa) - NR6(CNR6) NR6-,
(bb) - CR6R6C( , NR6(CR6R6)t-, (dd) a 3-44 nenber saturated,
unsaturated, o aronatlc h®t erocycl e contai ni ng one\gy nore heteroatons

sel ected fron1tHe group consf sting of trogen, oxygen, and sulfur, 5(ee) a
3-14 nenber saturated, unsaturated, or .ronatlc car bocycl e, and (ff)
-(CR6R6)t-, wherein (dd) or (ee) is optldnally substituted with one or nore
R5 groups; B, E, and H are independently selected fromthe group consisting
of : 10(a) a single bond, (b) a 3-14 nenber saturated, unsaturated, or
aromatic heterocycle contai ning one or nore heteroatons selected fromthe

group consi stg I t/r oy s sul fur, (clca, 3- 14 nenbersch,
saturate _ﬁgurat : bocycl e, n (b) or IS

opti onal ituted wt R5 grougs; -(G Bral kgl ) -,
(e) -(C2_8 ahNkenyl)-, 1)-, wherei\n i -4 carbo ons in

any of (d)-(f) inmediatel 1y is replaced by a noiety

sel ected fromthe group copsisting of - -S(0) p-, - (C=0)-,
-C(=NR6) -, - 0)pNR6- - NR6S( 0) pNR6-

ii) any of (A}, (f) inmmredi ately above opfionally is substituted with one or

nore 20R5 groups and iii) any of (d)-( L i mredi at el y{above optionakly is
substituted with -(C1-8 alkyl)-R5 groups$®™ and (g) -( )t-, 25C, Hzand J
are independently selected fromthe group consisting of: (a) hydrogen, I(c)

F, (d) d, (e)fBr, (f) Y% (i) -NOR2, (k)

NR6( CR6 (1) -ORs, 0) ( CR6R6) t R8, -
OC( 0) ( > (p) - C(0) 6) t R8, ©
NR6C( 0) ( tR8, ( ) ( CR6R6 -
30C( =NNR6R6) ( CR6R6) t R8 %) R6) ( CR6R6) W -

2011/ 047319PCT/ US2010/ 05292 NOR8) ( CR6R6) t R8 YNR6C( 0) O( CR6RB) t R8,

(y) -0C(0) NR6(CR6R6) t R8 6( CR6R6) t R8
- NR6S( 0) p( CR6R6) t R8, S( 0) pNR6( CROR6) t R8,
(dd) -NR6R8, (%ee) - NR6( CR6R) (gg) (hh)-ocH3, { (i)

"S(0)R8, (jj) “No(0)R8, (KK - NR6C(NR6)KR6RS, (11) a &1 58 al kyl gr oup,
(m) a C2_8 al kenyl group, (Mmn) a C2 8aligynyl group, (%d) a 3-14 menber
saturated, unsaturated, or aromatic heterocycle containing one or nore

het eroat ons sel ected fromthe group consisting of nitrogen, oxygen, and
sul fur, (pp) a 3-14 nmenber saturated, unsaturated, or aromatic carbocycl e,
(gg) - (CR6R6)tNR6(CR6R6)tR8, (rr) -N{/©R6R6)tR8][ C=0(CR6R6)tR8], (ss) -
10( CR6R6) t N (CR6R6W] [ (CR6R6) R8], (ft) -(CR6R6)tNR6(C=0) (CR6R6)tR8, (uu) -



hal oal kyl, (vv) -C(0)(CR6)[ (CR6R6)tRIR8, (ww) -(CR6R6)C(0)NR8R8, (xx) -
(CR6R6)t C(0) O(CR6R6)t R8, (Yyy) -NR6C(0)CRBR8R8, (zz) -N (CR6R6)tR8] C(0)R8,
and (aaa)wo300)@NR8R3; wherein (11) through (pp) is optipcmaiskeromsdysr it ut ed
with one or nore R7 groups; 15 R5 is selected from (a) hydrogen, (b) F, (c)
a, (d) Br, (e) I, (f) -CF3, (g) -CN, (h) -N3 (i) - NO2, (i) _NR6R6, (k)
-0OR8, (1) -NR6(CNR6) NR6R6, (m) -C _8 alkyl, (n) -C _8 al kenyl, (o) - Cl-8
al kynyl, (p) -(C1_8 al kyl)-(3-14 nenber saturated, unsaturated, or aromatic
het er ocycl e containing one or nore heteroatons selected fromthe group
consi sting of trogen, oxygeh, 20and sulpfur), (q) -(CL/8 al kyl)-(3- P
nmenber saturategd, unsaturatg ; Ky (s)
_SR6, (t) -3-14 Member satf ated,
contai nir or nore het/er oat ong ¢

hydr ogen, (b) _
to forma carbgcycl e,
unsaturated, oryaromatic hgterocycle conugi ning one oMiore het er oat 1S
sel ected fronltﬁe group cor¥®sting WO 2011/ 047319PCT/ US2010/ 052922 of

ni trogen, oxygen, and sulfur, and (e) -3-14 nenber saturated, unsaturated,
or aromatic carblitycl e; mﬁgreln (b) through™e) is optiopally substitu

wi th one or R8; 5R7 S’§%*I' ected fyo hydro,g@n F, )
Br, (e) I, - CF3, O(h) - N3 g“ NO2, « NROR6, R6,,0 (1)
- NR6( CNRG) MRERG,  ( | kyl , 8 al ken - C1_8 alkynyl,
(p) -(C1 yl)-(3- ber satt pd, unsat ,, or arong

het er ocycl e tai ni ng one\or nore Retleroat ons & ed fromt oup

consi sting of
saturated, unsg
-NR6R8, (t) -O0RS,
menber saturat 3
nore heteroatongs sel ected fivgm the grougp.consi sting of nitrogen, oxygen,
and sul fur, (y)N%3-14 nenber saturated, unsaturated, & aromatic NH;
carbocycle, (z) -(CR6R6)tC(0)NRBR8, (aa) - S(0)RS, (bb) - NR6C( 0) NR6R6, (cc)
-NR6C(0) R6, ander (dd) -C(=NR6) NR6R6; 15wherein (nm thrpugh (qg) and (x)
t hrough (y) ar e/ optlonallyssub’stltuted WthFone or rm‘ke " R8 is selected
from (a) hydrogen, (b >~(e) |, (f) ACE3, (g) -CON, (h) -N3
(i) - N2, - NR6R9: NRGREN M -C1_8 al kyl, (n)
-Cl_8 al key (o) - _ 3-14 nmenber

5 rocycle 20 ntai ni ng one or nore

sat ur at ed, S
sl ected from he group consi sting of nithogen, oxygen, and

, - hal oal kyl ,
R6) t NR6R8, () - CR6R8RS, -SR6, (X) -§

het eroatons s
sul fur), (Qq)
car bocycl e),
het er ocycl e copt ai ni ng one\or nore het er bat ons sel ectgd fromthe group
consi sting of itrogen, oxyW¥é&n, and sul fur, (s) -3-14\nenber saturated,
unsaturated, oMNraronatic carbocycle, (t)Nwhaloal kyl, (i C(O)(CR6R6)tR9
25 (v) -SR6, (w) -0C(0)(CR6R6)tR9, (x) -NRGC(O)NR6R9 (y)-NR6C(0)R9, (z) -
NR6( CNR9) (NR6R6), (aa) - ONR6(CNR6) NR6R6, (bb) -C(=NR9)NR6R6, (cc) -S(0)R9,
(dd) - (CR6R6)tC(0)NR6R9, (ee) -(CR6R6)tOR9, and (ff) -(CR6R6)tNR6RI;
wherein ( through (s) is ogtlonally substituted with one or nmore R9; WO

2011/ 047319RCT/ US2010/ 052922 \R9 i s sel ected §fdm (a) hydrogep, (b) F, (c)
a, (d) Br,/(e) I, (f) -CF3, /(g) -CN, (h) -N8 (i) - NO2, (j)\-NR6R10, (K)
-OR6, (1) " R6(R§:I\IR6N?_|NR6 Q(O)(CR6R6%R R6R6, (n) -Cl-& alkyl, (0)

-C1_8 al kenyl, -C1_8 al k nyl R NHz- 3.1 nber ygat urated) umsatygated,
or aromat el het rocycl e con |g;29—2ne or
t he group\ cotisi'sting 5of Mitre , oxygen,

roat oms | ec from

ul fur, (r) menber
sat ur at nsat ur at ed, omatic carb e, (s) -hal I, (t) -(CR
6R6)t oR6, (u) -0o(cR6R6)t R10, (v) -C(0)YR6, (w) -SR6, ( -C(0)OR10, (y)
-S(0)R6, (z) -(C1_8 al kyl)-(3-14 nmenber saturated, unsaturated, or aromatic
het erocycl e contai ni ng one or nore hetgpoatons sel ected fromthe group
consi sting of nitrogen, oxygen, and sulfur), (aa) -(Cl_8 alkyl)-(3-14
menber saturated, unsaturated, or 10 aromatic carbocycle), (bb)
-0(CR6R6)t OR6, (cc) -C(=NR6) NR6R6, (dd) -ONR6R6, (ee) - NR6C(0 )NR6R6, (ff)
-0(CR6R6) t OR6, (gg) -NR6C(0)R6, and (hh) -(CR6R6)tNR6R10; wherein (n)
through (r) and (z) through (aa) |s optionally substituted with one or nore

~A N o M.




wherein D and E are single bonds and F is hydrogen, or a pharnmaceutically
acceptable salt, ester, tautoner, or prodrug thereof 10 4. The conpound
accordi ngvoaoGler3m3, wherein Ais selected from (a) aP8TAS20meE®R2
saturated, unsaturated, or aromatic heterocycle containing one or nore

het eroat ons sel ected fromthe group consisting of nitrogen, oxygen, and

sul fur, (b) a 3-14 nenber saturated, unsaturated, or aromatic carbocycl e,
and 15(c) a single bond, wherein (a) or (b) is optionally substituted with
one or nore R5 groups; B is selected from(a) -(CL_8 alkyl)-, (b) -(C2_8

al kenyl) -, Fee) -(C2_8 al kyny))-, (d) a sitmyNe bond, wherein H i) 0-4
carbon atons)in any of (a)-

) iqnediately a optional | 445 repl aced
20by a noi gty sel ected fron1thi:§é23pH£onsis ing of-O, -S(0)\p-, -NR6-, -
wf (a)

(C=0)-, -C(=NR6k:, xaf0)pNRE, a NR6S(0) pMR6-, i) any -(¢)

i mredi at el y /abov tionalfy ™ ubstitutediNd th one or nore\RS5rgromps, and
iii) any (c) i mredi y above optional | yisMubstituyfed With -(CL_8
25al kyl) roups, and is selected from(aQ) 7 (b) - = NH2 and
(c) hydr WO 2011/ 047319PCT/ US2010/ 052922N a pharmc ically
acceptable salt, ester, tautomer, or pro t her eof 5. e conpound
according to Claim4, wherein Ais selected fromazepanyl, cyclobutyl,

cycl opentyl, A&ycl ohexyl, cyc %ptyl, pheny S5pyridyl, c ohexenyl ,

cycl ohexadi enyl, di hydropyri , furanyl, tet\rahydrofuranyl
tetrahydropyridyl, azetidinyl, pyrrolidinyl, /piperidinyl, agd piperidenyl,
wherein angnof A inmmediately i is.substitutediwith one or

nore R5 grouyps; Ral t ewmati vel Alis/a single ong; B s sel edted from (a)
-(C 1.8 al kyl)-, rein I )0-A carbon at i a) imegjately above
optional |l y ig,_replaced by la iety selecte the group cynsissti ng,

of-O, -S{0)p-, -NR6-, - d -NR6S(0) pNR6-/ i )

i mredi at¥|l y above optionally is substituted with one or e\R5 Qroups, and
15ii1i) (a) imed ately above optionally is substituted w tih TC1_8

al kyl)-R5 groups; and alternatively, B is a single bond, Is selected from
(a) NH2, - NHC( =NH) NH2 (c) hydrogen; @qr a pharnmaceutjical |y
acceptabls S) It, ester, tautgmer, or prodr{lg \hereof 20 6.¢ The compound
accordi ng Caimb5, wherein CGB-A is séN ed fromthe consi sting
of : hydrogen, NH F3C H2N --2-.N.N ---------- "N H NHCHR2 H2NNN H NH
H2NNN  H HZQNN H NH H2MNNN F$|Nﬁ H2 N ..

...N N
NH, H; HN HN
4)_/ 4)—/ R®  NH, R®  NH,
N N
o} &\

o A\
L a CL I
\_/ \_ o /

(o)

RS >
NH, HN . HN HN
R NH, R NH, R NH,
N JJ J_/ j_/
N N N

, whereinn is 0, 1, or 2,

further wherein R” is as defined in Claim 8,

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

5 13. The compound according to any of claims 1 to 12 that binds to a ribosome.
344



H ).NH H2NNN H NHCH2F H2NNN H NHCH3 H2Nte........ tttt LN HNH
HZNNN H NH O HZNN )N H NH H2NNN H F3C NH H2NNN H F2HC NH

H2N'. .. .. WO'20N/N731KH FH2C . . . . .. \' HH3CNH HF NH PCTHIS2010/052922 . . . . . ..
FF NHCHF2 NHF or a pharmaceutically acceptable salt, ester, tautomer,
or prodrug thereof. WD 2011/047319PCT/US2010/ 052922 7. The conpound
according to Caim3, wherein Gis selected from(a) a 3-14 nenber
saturated, unsaturated, or aromatic heterocycle containing one or nore

het eroat ons sel ected fromthe group consisting of nitrogen, oxygen, and

sul fur, and

14. The compound according to claim 13, wherein the ribosome is a bacterial ribosome.

15. The compound according to any of the compounds in Table 1 or a pharmaceutically

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

16. The pharmaceutical composition comprising a compound according to any one of claims
1-15, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof, and a

pharmaceutically acceptable carrier.

10
17. 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 1-15, or a pharmaceutically acceptable salt,
ester, tautomer, or prodrug thereof.

15

18. 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 according to any

one of claims 1-15, or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof.

20 19. The use of a compound according to any one of claims 1-15, 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.

20. A method of treating, preventing, or reducing the risk of a microbial infection in a human
25  or animal comprising administering to the human or animal an effective amount of a
compound according to any one of claims 1-15, or a pharmaceutically acceptable salt, ester,
tautomer, or prodrug thereof, wherein the microbial infection is selected from the group
consisting of:
a skin infection, a Gram positive infection, a Gram negative infection, nosocomial
30 pneumonia, community acquired pneumonia, post—viral pneumonia, hospital acquired

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

345



5(b) a 3-14 nenber saturated, unsaturated, or aromatic carbocycle, (c) a
singl e bond; wherein (a) or (b) is optionally substituted with one or nore
R5 groupswoantia4phiar maceuti cally acceptabl e salt, ester PCTAS2@O®E292Dr
prodrug thereof 108. The conpound according to Claim4, wherein RS is
selected from(a) hydrogen, (b) F, (c) d, (d) Br, (e) I, (f) -CF3, (9)
-CN, (h) -N3 (i) -N®2, (j) -NH2, (k) -OR6, (1) - NHC(=NH)NH2, (m -C1_8

al kyl, (n) -C1_8 alkenyl, (o) -Cl1L 8 alkynyl, (p) -(C1L 8 alkyl) -(3- 14
menber saturated, unsaturated, or aromatic heterocycle containing one or
nor e het er Oatdh%iésﬁ‘é(sgi@étﬁ? tHcPREMBn QCRUP), GARS paVicNBfefiol) alcbRPBPatePXYUPEN,
and sulfur), (q) -(Cl-8 15al kyl)-(3-14 nmenber saturated, unsaturated, or
aromat i ¢ car badykingsfruciurg infagtibna dyi and w)t tisSREinfgctipn {SST) invbuddeg  sat ur at ed,

unsat urated, or ar tic.heteraocycl e. cont aini one,or r t er oat Qs
oot e 1 rotenRb R S e PR BisRe TR R0 S PREG LR TR (o)
-3- 14 nmenbertissad wftienk, abl A5Enihaltigfbctifn, aoRiPphithted GRfaLMEYlit] infection, a
alternatively, two RS‘%youps are taken together to forma carbocXCIe; or a

phar Aaceut i caringryaEace piiagioa, Bagteremiss pepticemigy, erstasarditiy apatrigrvaptiigylarsepeiof |

9. The conpo r di t | j. ] . d fr )

hydr ogen, (b?ﬁg%ﬁ&§%§%b§%m6@0%$ gg%%?i%%ﬁ@gﬁgbﬁﬁgbggﬁﬁ%gﬁggbapgﬁg%g?ogether
to form a caribfecyed, @,bohe Jnfedinpajdim infeCgn, aIndtlicitBiresista@tInidh Rdoccus

unsat urated, or aropmatic heterocycl e containing one or nore 25 heteroatons
sel ect ed fr o' #e TBiCEUN: RQORBFURYHYy TBTStMtigger ccoiRFEAD. aliRgzelid-freystating (e)
314 member GaltlAtddns BLUIAL Athrefs ifeOTH, b ErERIBASHELERi O ion. a

phar maceuti cal Ty acceptable salt, ester, tautoner, or proJrug t her eof 10
The 1€onpound Yasiotadients inéecGbmi amd Tybonhrdoss.n G is sel ected from azepanyl,

cycl obutyl, 30cycl opentyl, cycl ohexyl, cycloheptyl, phenyl, pyridyl,

cycl ohexenyl, cycl ohexadi enyl, di hydropyridyl, furanyl, tetrahydrofuranyl,
t et rahydrogyg iidod 2488 AdbRihg toPdhy Rk bl bRYhs 17-Y0 wherein the compound, or a

2011/ 047319PCT/ US2010/ 052922 pi peri di nyl, piperidenyl, and a single bond,
or a phatheroagtiicdlylagceptabdpsadih bsers tutomesserarodug thesendy is admistorgd wgicalher eof
11. The ¢ und.accordi ng,,to Cl aim10, . rein -GHJ is selected from
iy oger PR EEIy SAEE, Gy bagrRt g dop BIRE B Ryl § °F 5 €6r &
pharigaceutically acceptable salt, ester, tautomer, or prodrug thereof.

12. The compound according to Caim 11, wherein each -GHJ is selected
from hydr 6gepthod pyyathesizowraonorrdso@iding gpappof claigy 1-15, or a

2011/ 04 F4TORCH IS 26y 2855 (S Bh o rE bR Y0 082025 | wher ei n n

is 0, 1, or 2, further wherein R5 is as defined in CaimS8,

23. A medical device containing a compound according to any one of claims 1-15, or a

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

24. The medical device according to claim 23, wherein the device is a stent.

25. A compound having the formula:

C—B—A Y/ ATEF C—B—A Y, TEF
\N/ YTl\ = \N/T1\\
To | To
4i\\¢yn\z/ ~G—H—J 4yﬁ\z/ ~G—H—J
w? X O, w” X D,
D—E—F D—E—F
C—B—A \V C—B—A V.
~p N = ~
)N\ Y@G—H—J I T/@G—H—J
Y- Y-
PN > ~
w? >x7 Tz (11T, or w” X T2 (IV),
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or a pharmaceutically acceptable salt, ester, tautomer, or prodrug thereof
513. The conpound according to any of clains 1 to 12 that binds to a

ri bosonme.we42411/04312011/ 047319PCT/ US2010/ 052922 14. Ph@/usonpos2yd2
according to claim 13, wherein the ribosone is a bacterial ribosone.

15. The compound according to any of the conmpounds in Table 1 or a

phar maceutical |y 5acceptable salt, ester, tautoner, or prodrug thereof 16.
The pharnaceutical conposition conprising a conmpound according to any one
of clainms 1-15, or a pharnaceutically acceptable salt, ester, tautoner, or
prodrug thereo and a pharmaceutically acceptable carrier. 17. A
met hod fwlereineat rapgesepts @vissndinlg,7 mempaggsirgted. tunsatniakdd, of aramatie ezrbecystiat e i n
a human g . i Sl ng adm nistering to a hunman or animal in need
thereof(gée%£#§§¥?§§£§%%%%t of a conmpound according to any one of clains

1- 15, orwler@har i earbbic abohyorad,capi et @hsairt is N siBE-Fiaubserer, or prodrug

t hereof 18.. Agnethod of treating%a m crobjal infection in a human or

ani mal - csPindi iy? eahehiieret hguththahwherifat NrCardi it abnef f ecti ve anount
of asconpound LAGCPT Hiqne atré)n@t%tlpé’lﬁluﬂ;n&)lugiyﬁ 1-15, or a pharmaceutically
acceptabl e salt, ester, tautomer, or prodrug thereof 2019. The use of a
conpoundvlareiondisrigddpondamyly selectod frohei @l *1ed5N—or a phar maceutical |y

acceptahle sa gr, lautoner, _prodrug .thereof, in .the nuf ure of
ot caanD Ny SRS it B b Ny Rl g 1 o F PR v 20,
net hod qfotll s@RhEDS thOSENEMrbOWatoR ortBAMSh RBat MO IS K alkyl)®-THnaHebbGh

infection in a human 25 or animal conprising admnistering to the human or
ani mal attadfefdde thovsammrpathon asdma conpound according to any one of clains

00 2, S LA RGP LT e Shelpti o

consi st ixig Rfected fEdeh O, NK*egid O), &d3 ATPRE iahd Weh €t YOR 2 ddublcadhaegat i ve
i nfection, nosocom al 30pneunonia, comunity acquired pneunonia, post-viral
pneunonii&aN #¢shis atarb@yaiPed pneunoni a/ ventil ator associ ated pneunonia, a
respiratpry..tr | iLon ] 2 0 9PCT/ US2010/ 052922
chronic Zr)gsssgfercggg?ogr/rp{hr%%él% Cﬁ%&%ﬁ%ﬁf?%l ’%,J(é{)ibé{@hpel vic infection, a

conpl i cat'dd salkéted frooh Bkhd Csmlkgt,ure infection, a skin and soft tissue
infection (SSTI)  including unconplicated skin and soft tissue infections
(uséfl)§1dﬁéd€ﬁﬁ$ﬁpﬁﬁﬁéﬂdgkﬁﬁ“%%d soft tissue infections, an abdon nal

i nfecti g is3.1cQPPhb&Al §/d ChL Lipbdom nal infection, a 5Surinary tract
infection, bacterema, septicem’a, endocarditis, an atrio-ventricular shunt
i nf ect i dt,is aclvatst fibawrH and €ss alkyf,ecti on, neningitis, surgical prophylaxis, a
periton i nfection one i.pfection, a joint infection, a

met hi ci I'ti A% §F@ﬁ§ﬁ@H%F§ﬁﬂW§%E ccus aureus infection, a
vanconygj §of @sdrt ant Enterococci infection, a linezolid-resistant organism
infection, a Bacillus anthracis infection, a Francisella tularensis

i nf @0t i oternativgdyefossithil as yeéestddsiramf ecti on, and tubercul osis. 21. The met hod
or use according to any one of clains 1§-20 wherein the conpound, or a

phar maceutical |y acceptable salt, estef, tautoner, or prodrug thereof, is
adm nistered otically, ophthalnically,\ﬂasajly, orally, parenterally,
topically, or intravenously. 15 22. A method of synthesizing a conpound
accor di nghargingach Brand J grqvgdapendentlyrselecisdar maceuti cal |y acceptabl e sal t,
ester, tautoner, or prodrug thereof. 23. A nedi cal device containing
a conpound according to any one of clainms 1-15, or a 20pharmaceutically
accept alt-a8-sal, t- D-€sFeind -tGrH-gmee chaicgdrmoeittig, tvheredof . 24. The nedi cal

device according to clain1é§, wherein the device s stent. (rrr), or
Bars whert

WO 2011//04781¢ USspAED eraithy GPHRSRMIYINE of used 5 to 7 nenber
saturated, u 8 LB)-CaEhc ' _ hete LenLing
system wher glg):]\gl SI'Hllglite?Elgtd’gg)r g(gcﬁ%;{l%}?% OSE)RIC(@)S{%%%&? gtt’ fé%gg?%%ﬁ%ygﬁ& -D-E-F is
absent, whereilerdf is a carbon atomor N, such that when T2 is N, -GHJ is

absent, 5 wherein.both T1 and T2 are t bhath sinmultaneousl! ,. wherein V
o ndependent Ly SopekvEtPr figm ruer (BH ORIy gBovEaP oty s TG
alternatively W iy S@bRej Qtkbciddomdh e eaptaatsiap oPiOHQSé@')pd, Hyrhoth
attached to the sane carbon ataomor the conbination of (C1_8 alkyl)O- and

H B8th attached tE=he -S4PBNRarbIWR O avl SR ISP &FRent s~ a si ngl e bond or

a doubl e bond such that when X- - - Y44 a single bond, X is selected from
0, NR2, and S(0)11 and Y is CGR3, and when X- - - Y is a double bond, X is
N and Y is a carbon atom Z is selected fromthe group consisting of O,
NR4, S(0)11, or NH, Rl is selected fromH and C1_8 alkyl, 15R2 is

selected fromH and C1_8 alkyl, R3 is selected fromH and C1_8 alkyl, R4 is
selected fromH and C1_8 alkyl, Rda is selected fromH and C1_8 alkyl, nis



20 alternatively -GHJ is selected fromG/H-J \ HJ , wherein each H and J
are independently selected, CBA, DE F, and -G HJ are chem cal noieties,
wherei n 2802011D4231d G are i ndependently sel ected from t ireTgrSoup/062925i St i ng
of: (a) a single bond, (b) -(C1_8 alkyl)- , (c) -(C2_8 al kenyl)-, (d)
-(C2_8 al kynyl)-, wherein i) 0-4 carbon atons in any of (b)-(d) imrediately
above optionally is replaced by a noiety selected fromthe group consisting
of-O, -S(0)p-, -NR6-, - 30(C=0)-, -S(0)pNR6-, -NR6S(0)p-, and
-NR6S( 0) pNR6-, WD 2011/ 047319PCT/ US2010/ 052922 ii) any of (b)-(d)
i medi atel y above ioRhl ehafl )hrﬁm%&'ﬂ&&%l 1868 dphb Ay QD SubRfitufRlr WitlRen 96:aHeR, and
iii) any of (b)-(d). imediately above optlonally is substituted with -(C1_8
al kyl )-R5 groups: Ié(@@»upsoand (f) -NR6-, (g) -S(0)p-, (h) -C(0)-, (i)

:cN:(Rg)c?bj N(Rj6) ?go b_)%é %med@%}m%%y?%ﬂyl abs}{ﬁé%d w1tlz éé})g
-GN - () awme M, (1) 09 (1) (9N (1)
- aa

. NRaEOS) NRE(V\? o)) N §ON (@w&(&w}m@@w% toc<@nd;<3io’a 314

b t ty
Tor e het or oatonIShr b SRS Fhs SR T e B SRR R R
and sul fur, ((e(eNlé)(} 1¢y) FrOtreNRERL (1) aC&tNRq.)NRé% l(s)ail‘ﬁ?fC(@NRé)r—Q(mLC(fS)—
car bocycl e, and s opt

ff dd
Subst 1Lt ed i HCGTINBE br VRS o bups) G- @) -SADH 2y ronaaPertbnt |y
| ected f t 6 6 b
g?lzcngnbe;Oggig?%?gggpuns <§§a¥§gs Qm)a?§#%§¥g®hg% ngggﬁgqgﬁhﬁglngki(o%ea
or rdre het eraohtldmsersledr setueded, uosatirhed gercupmatonisitgbeyele afmtainingogeny  oxygen,
d sul fur, 20 t ted, t ted,
ot bocycl e HUFUER g oIS R ol ORGP DR O e G ORb L@Furmor e
RS groups; (dgey a(ﬁjlégn&hﬂféﬂsimraté@hnsa&&gteg &'alf&ﬁé(t;() carbddyble; 4fd2_8 al kyny1) -
wherein i ), Q-4 carbon atoms in any of (d)-(f) immediately above
optlonally |§ﬂ®eﬁﬂédéﬂ by a noiety selected fromthe group consi sting of
NR6S( 0 d
- N oy e YT eqyis Aol i ate YAV RIS onal 1y 18
subgtituted with one or nore R5 groups, and |||) any of (d)-(f)
|nned|ateH¥ above optlonally is substituted with -(CL 8 al kyl)-R5 groups;
30and (g3 E-eakbReyindepgydently s9levghirondy gropp condspg®s™ Cc, F, and J are
kg?egfndﬁgglgaﬁg%ﬁg%qgnéron1égg gzﬁyp EﬁnskfglnﬁBOEJ)(?KKQYdEE?e?’ (c) F,
%? (() m%%&# 3%141®56ber(murat8(i Qe tQFEI0E pt Bﬁmg(lgheéggi(égc)lf ggiﬁﬁiéﬁ)ﬁgl?&e ofo) -
r)
5NR6C( 0) ( me%yrﬁﬁg@rqaé()ms @W%&GWWPSOM%W o ﬁm@sl)l (esBrEs pRRaIfry) -
C( =NHRER6) ( fﬁz 1 1E8me1§114%r sa&;(mNi\'%ﬁthl)aFé@ &&B@B@M Bﬁbo%w)
C(=NOR8) ( CR6 0)’'0( CR6R6) t R8, NR6( CR6R6)t R8, (z) -
E\IRG )C( O?VNR&?@R&FNB)H(QB]’S op?gl)all-yl‘ﬂﬁg&tﬂ):qb(zv@ﬁﬁﬁﬁpt R@);re RE) gi)oggg(Rgg pnglRGE S}I:Q;SRGH_{RS
cc) - : - , fe - OH,
(gg) - T@ﬁ%@&a ﬁ?%ﬁwe}%% % 3((5‘32@28 ‘jﬁ?’?;l) N@’(h@§ . (kK)
- NR6C( NR6) NR6R8,  (i114)4 @urlbekr at®makikitly @T(@14f) ifaiidliate] -abd cadpkismil ly i9k&pdred (NN)

a C2 8al kynyl group, (o00) a 3-14 nenber saturated, unsaturate or aromatic
heterocycl e cont ai by m@omesedﬁctqdufr@nhleetgrpblat:@rwtlggpét:@eckﬁ(%m HNB group

con ting of nitr G} tur 1 atur at ed,
unsaéﬁr;tgd orla#g%§$76Q§¥ c?g?ﬁggd$_NF§§§éﬁﬁﬁ§?tﬁﬁgﬁ TFR;, (rr)
N[ ( CR6RS6) t R [ C=0()cR6 26)d)R8] mﬁsdi‘ateky dboRE &5t a1 GReBE 138 i (&R ntid8] |

(tt) -(CR6R6)tNR6(C=0) (CR6R6)tR8, (uu) - hal oal kyl, (vv)
- C(0) ( CR6) [ ( CR6R6)R FeIfgs, igh) (CR6R6)tC(O)NR8R8 (xX) -

ana_(aac) - 5(0) pREDRE ) bty t%ﬁyc%ﬁﬁii@%‘wn%ﬁ%ls Su_i'#hét%???ﬁ*f e

substituted with oleylpR’ gorups;R7 groups; R5 is selected from (a) hydrogen,
(b) F, (c) d I, (f) -CF3, (g) -CN, (h) -N3 (i) - N, (i)
NRERG, (k) %ﬁggi(%&l‘l\)%(m%)l\m% (m -ClL 8 alkyl, (n) -CL_8 al kenyl,
(o) - C1-8 alkynyl, (p) -(Cl_8 alkyl)-(3-14 nenber saturated, unsat ur at ed,
or aromatic heterocycle 25 containing one or nore heteroatons selected from
the group consisting of nitrogen, oxyggw and sulfur), (q) -(Cl_8
al kyl)-(3-14 nenber saturated, unsaturated, or aromatic carbocycle), (r)
- hal oal kyl, (s) -SR6, (t) -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 (u) -3-14 nenber saturated,
unsaturated, or aromatic carbocycle; 30alternatively, two R5 groups are

VA ADN N NA AT 75 AN A PNTENNVT I 1 1NN NA N NE™ NS



R6 is selected from(a) hydrogen, (b) -C1_8 alkyl or alternatively two R6
groups are taken together to forma carbocycle, (c) -haloalkyl, (d) -3-14
menber saworatigd73lansat urat ed, or 5Saromati ¢ het er ocycl e PCOrusad miopzy2mNe 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 R8; 10R7 is selected from(a) hydrogen, (b) F, (c¢) d, (d) Br, (e) I,
(f) -CF3, (g) -CN, (h) -N3 (i) - NO2, (i) _NR6R6, (k) -OR6, (1)

- NR6 ( ONRE )INBERS arc(ifliepehdely@bited flof the Group @nkigiyd of: (0) - C1_8 al kynyl,
(p) -(CL_ 8 alkyl)-(3-14 nmefber saturated, unsaturated, or aromatic

het er ocycl e dehtairegang(cfie(DIClnt) Br.HBtletm alCdnahy eC e tipdNf bmMNOhdkyr oup

consisting of _nitr n, epn, an fur), - 8 akk -(3-14 menber
caturated. onRIGRIFSR:. 8GRkl T S GO B e PR R kgt (o)
-NR6R8, (t) - : - , -3- 14
menber S<(51tLra@%)@%&s%?g%g%éW%R%ﬁl’)c(qke 'O yléffé%\ch{é’n(t%g?ni El)gj) one or
nmor e shet er oatpm‘c(@dl@@@épﬁ, (OO ONRI(CROIR OIS it HLEANITH(CHRPPEE ) -OXYgen,
and sul fur, (y) -3-14 mettbér saturated, unsSafurated, or arofmafic

CarNggalgl) eR,G (Q&ﬂﬁﬁé}%ﬁﬁﬁ)@g)ﬁ{ﬁg&@(Zngg\f;\%(O)ﬁme?%?f){RﬁDOW)=NR6C( 0) NRG(R65 (cc)
- , an -C(= ; erein rou and (x
hrough Ly 4 @SR NSHREYR s DOV GO R T (0] HRICONC R TR 60 ot ed

e (SR g Al s, S il (7
18 oLkl s AR ) 0 A PN TN

saturated, uns or-aro eteroc alrning one nor e

het gpoat ons ek §Ct @d) oo, (hp-YOIUP, GANNGO)RY (RE) NRTQEIRHNIRRIIEN « @Nd

sul fur), (q) -(Cl’_g' ?3.| ky%’-((g-%pﬁeﬁggr séz;&bl}rgt(ecf, uns(gt urzat ed, ggrr) aromati c
carbocycl e), ((aljylgBoupd(meirbér, Ssditenybgredp, (nmsaCygdkyay] goupafooasdi-td

het erocycl e contai ning one or nore heteroatons selected fromthe group
consi sti ng ofmeinbirsaamtedupspswratednel aemptic het¢royycl@canainimgione o8 BOMR at ed,

t t ed, ' .- hal I - R,
30 (v) oo, LSRR by FeE ARG L B B S Tibee, Stbsn b ETRED 1)
V\f))b )2 0 1& Oﬁ 7Rg )Iﬁ?@ﬂddﬁ%@ 30068519 ?ﬁsahﬁﬁéﬁ}ﬁ%}dﬁﬂ&%}?c&d@) (qquJSIRGE CN;QG) NR6RS,

-C(= : C) .- : - , (ee
f (CFkéRe)tw,(ﬁ%ﬁ&cﬁ%ﬁ%%d}%mh&&&%%ﬁ:@ Q“?fﬁ%ﬁis) i s

ti | toi, & ' ; 8, S
nycr ogen,  (b) B ROE)FCR RO AR R TS o R A e RERIE R ARG )
(NO)2 IREL 11?41 Ay 6)! C?E?RB(I,CKK w%te@()&ﬁ@?q??l N;g%’
n) -Cl-8 a v £0) - nyl, - nyl, - 3- nmenber
saturated, u @6Br)é%(@9(@6§?t8§ﬁ%’)€ Fé%@?&%gc%ﬁ{ ar [lﬁégrgk%ﬁé]qp)]ﬁnr e
het er oat ons sel,ect ed t ro consisting of nitrogen, o en, and
sul fur, (r) ?@ﬂi%aﬁgﬁ@gﬁg tﬁrgt egl,o unszltﬁrlat gd, orI aro?rati c )P(;gar bocycl e,
('s) 2ohalvpdréiml(il) thkdugh( 'B@%ﬁéﬂ%ﬁy stbktitute R8 oS bE MB@O%roﬁyg; -C(0)R6, (W
-SR6, (x) -C(0)OR10, (y) -S(O)R6, (z) -(C _8 alkyl)-(3-14 nenber saturated,
unsaturated, or aromatic heterocycl e containing one or nore heteroatons
| ect f. i Skl fnj | )\,
Scr st Ky Rt PR ERORLe (b7 (A BRTRLL A XEE e 30K M ey orey
bb) -0 6 8 )= 6RE0 ) = 0
NRBRS, (P17 DFCREFS] T a6, o) Lo ROCLOYRE ™ amd (R o f R PRaRL O
wher ei n @0y alkydugh-(C)s adind){(3)14trherobghatueagd, uasaopticdnal drymstibldterouyate Wi t h
R R
- NR6( CN (kM - CRE - Cl- 0 : =
2l oyt Y SRR a0 AN EEATARMY Rk, v R BictEd! ot Shoodidh
ar omat i dr)héia@rathj/,c(ls)&&ﬁn(t}airfmlﬁgnﬂnbercsatumwcb uhstteredt armsometielottedcfadom t he
j st.i f nit \ d | fur, (r).-3-.1¢ b

oo o SR A B SRS o e A B B ol e PR ey
(1) - (CReRR)KEREnd gﬂ)%:ﬂ(ﬁleﬁ@%%éﬁ)adnﬁi@%ﬁ@ad, oMromaRE carbsdycid( 0) OR6, (y)
-S(0)R6, (2) ‘-(Cl_ al kyl)-(3-14 menber saturated, unsaturated, or
25ar8matalteriatively oexpck egrowpi aap tikag tapsthcpto fepnea dadosydet ons sel ected fromthe
group consisting of nitrogen, oxygen, sod sulfur), (aa) -(Cl_8 alkyl)-(3-14
menber saturated, unsaturated, or _o(c R66 R)toR65 (cc) _c (=NR6) NR6R65
(dd) aromatic carbocycle), (bb)-ONR6R6, (ee) - NR6C(0) NR6R6, (if)
-0(CR6R6)t OR6, (gg) - NR6C(0)R6, and (hh) -(CR6R6)tNR6R6; 30optionally,
wherein either the group -D-E-F or the group -G HJ is absent, but both
-D-E-F and -G H-J are not sinultaneously absent; 351 pis 0, 1, or 2, and
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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 (1) -
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) -NR°R®, (t) ~OR?®, (u) (CR°R®}WNRR?, (v) -CR°R*R?, (w) —SR?, (x) —3—
14 member saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur, (y) -3-14
member saturated, unsaturated, or aromatic carbocycle, (z) (CR°R®)C(O)NR®R?, (aa) —
S(0),R®, (bb) ~NR°C(O)NRR’, (cc) -NRC(O)R®, and (dd) -C(=NR*)NR°R®;

wherein (m) through (q) and (x) through (y) are optionally substituted with one or more R’

R% is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, () —CF;, (g) -CN, (h) N3 (i) -
NO,, (j) -NR°R’, (k) —OR’, (I) -NR(CNR®)NRR®, (m) —C| g alkyl, (n) ~C, g alkenyl, (0)
C1s alkynyl, (p) —(C,_g alkyl)~(3—14 member saturated, unsaturated, or aromatic heterocycle
containing one or more heteroatoms selected from the group consisting of nitrogen, oxygen,
and sulfur), (q) «(C,_g alkyl)—(3—14 member saturated, unsaturated, or aromatic carbocycle),
(r) —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) —

350
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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’;

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
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'", () —S(O)pR6, (z) —(C,_g alkyl)~(3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur), (aa) —(C, g alkyl)~(3—14 member saturated, unsaturated, or
aromatic carbocycle), (bb) —O(CR°R®)ORS, (cc) —C(=NR)NR°R’, (dd) —ONRRS, (ee) —
NRCC(O)NRCRS, (ff) ~O(CR°R®)OR, (gg) -NR°C(O)R®, and (hh) -(CR°R®)NR°R'’;

wherein (n) through (r) and (z) through (aa) is optionally substituted with one or more R';

R' is selected from (a) hydrogen, (b) F, (c) Cl, (d) Br, (¢) I, (f) —CF;, (g) —CN, (h) -N3 (1) -
NO,, (j) -NR°R®, (k) —OR®, (I) -NR*(CNR®)NRR®, (m) ~C(O)(CR°R®)NRR®, (n) —C; g
alkyl, (o) —C; g alkenyl, (p) —C,_g alkynyl, (q) —3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur, (r) —-3—14 member saturated, unsaturated, or aromatic
carbocycle, (s) —haloalkyl, (t) -(CR°R®),0R®, (u) —O(CR°R®)NRRS, (v) —C(O)R®, (w) —SR®,
(x) ~C(O)ORS, (y) —S(O)pR6, (z) ~(C;_g alkyl)-(3—14 member saturated, unsaturated, or
aromatic heterocycle containing one or more heteroatoms selected from the group consisting
of nitrogen, oxygen, and sulfur), (aa) —(C, g alkyl)~(3—14 member saturated, unsaturated, or
aromatic carbocycle), (bb) —O(CR°R®)ORS, (cc) —C(=NR)NR°R’, (dd) —ONRRS, (ee) —
NRCC(O)NRCRS, (ff) ~O(CR°R®),OR®, (gg) -NR°C(O)R®, and (hh) -(CR°R®)NR°R®;

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;
351
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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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