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FI ELD OF THE | NVENTI ON The present invention relates to the field
of anti-infective, anti-prol]j i P -] tory, and prokinetic
agents. More particularly, ﬁﬁ&ﬁiﬁb@ﬁﬁﬁgﬁﬁiérﬁaéga. substituted l1l0aromatic
conpounds, including substituted bi phenyl conpounds, useful as therapeutic
agents. BACKGROUND Since the discovery of penicillin in the 1920s and
st r ept onRELA TED ARPIICAEIONRNY new conpounds have been di scovered or
specifically designed for use as antibiotic agents. It was once believed
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currently effective therapeutic agents continue to evolve. In fact,

vi rt dal | sefesqmoeyhesgii.i bi oti ¢ agent devel oped for clinical use has ultimtely
encountered problenms with the emergence of resistant bacteria. For exanple,
resistant strains of Gampositive bacteria such as nethicillin-resistant
st aphy| oEIKICH OPTHE INVENTIEON st ant 20strept ococci, and

vanconyci n-resi stant enterococci have devel oped, which can cause serious
and even fat afhd gesnt fvkRiord@la@nb shd fidleet adi-ifédive umki-prekifesdtivni antiact er i a.
Bacteria that are resistant to nmacrolide antibiotics, i.e., antibiotjcs
based oninflamaatery, ang-nrelibeticeagentsc Meie pPritisglarinahe yspdepisEdes tasestiyed st ant
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25Exanml ococcus aureus," | din. Invest., vol. 111, no. 9,
1265-227§A€%8§§?ﬁﬂ§hd Gold, H' S and Mellering, RC, Jr., PP
"Anti m crobial -Dr Resi st ance,.". N.. J. d., vol.. .335, . 1445-53
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ef fective agal resi stant bacteria and resistant strains of cancer cells.
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resi stance, no.new_nmjor .cl asses,of antihbiotics, h I or
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(4-nmor phol i nyl ) pheny1] - 2- oxo- 5- oxazol i di nyl ] net hyl acetam de, which is
known astd avnﬁo_eo Il dachrvartuadly sy aphifistic paentide wdepaddrpcimycad ks has vigpately ¢
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organi sms. Unfortunately, linezolid-resistant Etr@%@g of. gr%gnisns are

al redftly BEapiRgoFe pdId wacomEn-Tosisiay cisTsce have deyisioped, Whjph cbgpusq seriogsy
(2001); ) t: 7 oot )i 1 et al.
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Agent s Arddis@hetoohixaokifeyantibONag)i c., Sanbibtierlzisst oy a G, toUSAn¢sberee tstone ripg;
1529, 1999). Because Jinezolid is b aclinically effective,and
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Not wi t hstandi ng the foregoing, there s an ongol ng need for new
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Because of these needs for these therapeutic agents there is a
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SUMVARY OF THE I NVENTI ON 25The present invention provides conpounds usef ul
as anti - haf 8st beee enaninierpt with eti-groliferatisnagentsifsedmenoestychemathepski net i ¢
agents. These conpounds correspond to the following formula: WO

2012/ 125832PCT/ US2012/ 029234 - 3 - R' (forrmula |I) or a pharmaceutically
acceptabl e salt, ester or prodrug thereof, wherein A, L, M R, R2, R5 R',
Y1, Y2, Y3, Z, m n and the other variables are as defined bel ow.

In one aspect, the invention is directed to conpounds that correspond to
the follow ng 5forrmula: or a pharmaceutically acceptable salt, ester or
prodrug thereof, wherein A, L, M Rl, R, R5, R7, RI1, RI2, -13, KR18, m
n, and the other variables are defined below. 10ln addition, the invention
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R11 (formula I') or a pharmaceutically acceptable salt, ester or prodrug
thereof, wherein: each Ais individually selected fromCH, CR2, nitrogen,
and nltrogenormzw;z 5Y1 and Y2 are independently sel ect (PdTmsmmmagst b) F,
c) d, d) Br, e I, f) - CF3, g) -OR7,_H) -CN, i) -NO2, j) -NR5R5, k)
-C(0) R5 1) -C(0)ORS, -0C(0)R5, n) -C(0)NRS5R5, 0) -NR5C(0)R5, p)

- 0C( 0) NR5R5 ) 5, U)
oq( 9 el ﬁ%&&% 5 el PR I R R e e )
- NR5C( S) MRERYe agdihst reslINRDEEBIRDINRERStantdainsSE OISy cadlsd cc) RS;
alternatively, Yl and Y2 taken together forma) =0, b) =S, c¢) =NR5, d)
=NORS5, or e) mNnbEafSiotic area, deyﬁtd tBe pRILESH Sﬂmﬁfe@ﬁhg aﬂtIHTbtldJr)ESl%ﬂQGRﬁO nex)J Cl 6
al kyl, d) C2-6 al kenyl, e) -6 al k ynyl , C(0)-C1_6 al kyl qﬂ?ﬁ)’

al keny! nn)or@(a@;es@ﬁ awllaowrkwe b¢e)n ct@gelazaedlﬁ éklw%lﬂ@asm%@s%?f&f@dn

aromatic [ : tic
et orboyP-C SR AP oibe S EBIREbAEyIRE AR BRAL NGRS P%S*S"?
oxyg en, l@zndlospﬂogdyl))pﬁehqu:(zoax@nb oi%oaatmyr ateehg/,l acotesmitieahield s lowowaras ﬁrmt‘:mild

car bocycl e 0) - 3-14 nenbere t sat ur at

het er ocyéllldalsé%it%dﬁ'i the UARNYRE ABYR he#%a%gt Wﬂgérfgeé‘i ’eg““?erZBLr‘il afli dﬁfén
oxygen, » 0do.0RBp. 135-142 Wherein
any of c) Q%Bﬁ}d JO%%(’)A?{I{T%IT %%?;{Saﬂs%g%?t%'ﬁ?@g}n%%dzg%g%@)l%r ecj PP R12, R13 or
R18, and(adg).of the carbon atomof c) - h) optionally is repl aced wi th NR5,
oxygen, or sulfur; 25alternatively, Y3 and R5 taken together forma 3-14

menbeg ed sat uf ategélid was@ipusade; useras an anibhctelidtagerdayyeagaonst @rmmgsitjm@ or
nore heteroatons selected fromnitrogen, oxygen, and sul furﬁggltl onal |

subst i t upEEanigsh Unpiertusiatedn lige7ofid-refiganicrimms o5 SEEapis & icsfl @gaepor

al t ernat Y ehiodlRR DL Mt A1°058 BOSINO00 0TI ok 1. NEAREL 061 2501 yrramed
unsat ur a oF ArORELT ¢ het ef ocytl e containing one of noré heteroat ons
sel ect ed(joooynzrurérﬂ@gzenl Rroyeplings I e Wof umnoptinensaldnge §|Mgrqnpa0@d with one

or nore R7; is selecte roma) bo 14 sat ed, or
aromati c 86%‘?%&4&%““ @Wgé}’fﬁlo%@é’r@@égfi éﬁﬁfé@msﬁ?‘f;&;@uﬁg‘?ég Bleér tgmattl c
hetefocyebhe 9‘9@?“ ﬂéd&hM1&Q§h@f$ H&H £ clﬂﬁ& Cf@fe@ﬂﬁe &Rl d‘@)ﬁ{rﬁé}ciﬁﬂ? mgﬁiﬂcé@l%ﬁr
oxygen, and suffur, d) Cl-6 alkyl, 6 al kenyl, and O -6 al kynyl,

wher ei n angrobial fgent, 1mve@@gatmn@w€ybq€9 V@Jb@glw develponmther ﬁ‘éf?étlYf’rhW@@]éd R5 groups;
ML is sglectedfrom 10a) MX, b) ML1, c) ML1-X d) MX-L2, e)
M L1- X- LISTRINVEK- L1-X-12, g) ML1-X-L2-X, h) MX-X-, i) MLL-X-X,])

Il\/;X-s >e(l- Iégt egn](cj Wk) 1%and§ig§h%%dregvm@;@egr E’E\fleg? ity qg(ac%ﬁglan%%egg ﬁ(lijrgﬁgf;]ac% 18§e09 gzl() dd ently

- 502 NR4 N‘}%Q&I e hs. IF)urthM%r@':becéﬁse rrMh RAti-infedtiveQmbiFantilplolibabve 1)
“RiRa RA-, 0) - NRAC( : -0C(0) NR4-, q). - NRAC(0) NR4-,

r ) BI]R4 Cadity ]NFQé-u,tlhs}) as-e(ﬁ(la)lﬂamtn)ato; Nm(tsoa)nd profyinetey @pwﬂlere\;y alspap gpgomg\,)

-C(0)0-, an RARAN N 20R4 issele D) C2.6
alkohyl | TERGOEFOESOBPaPGA T Grrdy e SRR T ta POTlng AL lbis et

substi turtl?e‘ée weddh f&ﬁﬁes‘é&h&%e@ﬂ@@ EtOthRE; is aRdrrédpbAding nS@i ﬁ@bﬁﬂesfsé@fﬂr a) ClL.6
al kyl, b) C2-6 al ken %2 al kynyl, wherein any of a) - c)

opti onal h}aklrgtb@msmdiiw émermetiﬁte@ne or nore R5 groups; alternatively, L in
ML is a bond; 30Mis selected from WD 2012/125832PCT/US2012/ 029234 - 6 -
a) C3- 14S§MM@R¥¢)FH&I;&HNWMOMr aromati c carbocycle, b) 3-14 nenbered
saturated, unsaturated, or aromatic heterocycle containing one or nore

het eppat ons s dlhe piehtlifiamion progen compygeis us@quasmmltiﬁufectiue) a@i-polakiayive, d)

C2-6 al kenyl, e) C2-6 al kynyl H, k) Br,
1)1, m llrhf}a) T95>Han%§>r0é(1@ Wg’ae%@) Hé}‘fe? %“P%Hﬁlés %ﬁ“ d@&é é‘?lﬁwéﬁ%/) of a)
- e) optiggnall.y is substituted with one or nore R5 groups; R, at each
occurrence, Independently is selected from a) F, b) Cl, c) Br, d I, e)
-CF3, f)g) -CN, h) -N®2, i) -NR/R7, j) -C(0)R7, k) -C(0)OR7, 1) -0C(0)R7,

-C(0)NR7R7, n) -NR7C(0)R7, 100) -0C(0)NR7R7, p) -NR7C(0)O0OR7, Q)
-NR7C(0)NR7R7, r) -C(S)R7, s) -C(S)O0R7, t) -0C(S)R7, u) -C(S)NR7R7, v)
-NR7C( S) R7,



W) -0C(S)NR7R7, x) -NR7C(S)OR7, y) -NR7C(S)NR7R7, z) -NR7C(NR7)NR7R7, aa)
-S(0)R7, bb) -S2NR7R7, and cc) R7; R2, at each occurrence, independently
i s sel ectwo 2broonrs8325a) F, b) C, c) Br, d) |, e) -CF3, Prmus2@R029234 - NO2,
i) -NR7R7, j) -C(O)R7, k) -C(0)OR7, 1) _30C(0)R7, m -C(0)NR7R7, n)
-NR7C(0)R7, 0) -0C(0)NR7R7, p) -NR7C(0)0OR7, q) -NR7C(0)NR7R7, r) -C(S)R7,
s) -(SOR7, t) -0C(SR7, u) -CS) NR7TRZ V)YZ-NR7C(S)R7, w) -0C(S)NR7R7, Xx)
-NR7C(S)OR7, y) -NR7C(S)NR/R7, b‘z) - NRAC(NR7) NR7R7, aa) -S(0)R7, bb)

- S2NR7R7, and cc) R7; R4, at ea ? occur kénce, independently is selected
from a) H b) F, ¢) d, d) Br, # =S._h) =NR5, i) =NOR5, j)
=N- NR5R5, k) -CF3, 1) - . mAZCN, , | 0) - NRBR5, p) -C(0)R5, Q)
-C(0)OR5, r) -0C(0)R5, mC(0 NRSRSR t) C(0)R5, u) -0C(0)NR5R5, 25v)
-NR5C(0) OW w) - NR5C(0) NR§R5, - C(SR5, y)NRT(S)OR5, z) -0C(S)R 3, aa)
- C(S) NR5R5, bb) - S) R5, zcc) - ) NR5R5, dd)\-YNRSC(S)ORS, ee)

-NR C(S)NR RD, ff) - NR5) NRSR5, gg) -S(0)R5, hh) Rormukmyl ii) Cl1_6

al kyl optionally substituted with R7, R5, at each occurrence, indgpendently
i s sel ecvedpharomarewdally #cepipblesale ealek gt prodjugthergofapieisi A, ByMB-.&R aRieyny! |,
e) -C(0),&1 bkl ., f) - - 6_al.ken - -C2 6 al kynyl, h)
-C(0)0- R 6 Ta gy:‘% ?)mz?:ﬁ%g%%%%%l?be%sy%‘% as ?gﬁ-%%f‘g_a al kynyl . k) F, 1)
d, m Br, n)idendsp&dt thpinveh@rts dikkcted &) &hpduhd NRERrresporNRE GfdpRFwirtg)
C(O)NR7R7, u) WD 2012/ 125832PCT/ US2012/ 029234 - 7 - S(0)R6, v) CN, w)
C3_145 safwuradad, unsaturated, or aromatic carbocycle, x) 3- 14 nenbered
saturated, unsaturated, or aromati c heterocycle conprising one or nore

het er oat ons sel ected fromnit rd@@m, oxygerQRand sul fur, y) -0-ClL_ 6 al kyl,
5z) -0-C2_6 al kenyl, aa) -0-C2_6 ;Iekynyl, b) NR7C(=NR7) NR7R7, and cc) NO2,
)

wherein any of b) - j) and x) - aoptionhlly is substituted with one or
nore R6 groups; R6, at each occyrren ’nd entNy1 s sel ected from
10a) F, b) d, c) Br,RbEy I, e) 5CF3, -OCl "_6zal kyl, h) -SH, i)

-SC 1 _6 alkyl, j) - k) -NO2[1) -N m C1-6 al kyl, n) -N(C -6
al kyl) 2, o) -C(O)Cl-g\%tfk |, xQ0)061. .6 al “C(O)NH2, r) -
C(0)NHCI . 6 al kyl, s) aA<C(0) 6 atky1)2, t) -NH R& kyl, u) -

S(0)R7, v) NHR7, w) 7R7, C3-14 saturated, ungatgttated, or aromatic
15car bocycl e, ,y) 3-14] nenbesjed saturated, unsaturgted, or aromatic

het er ocycl e c%'mp\ri n or nore heteroatons selected fr?g nifrﬁgen,
oxygen, and sul fUf. and #) OR8, wherein any of x) - y) optiOREMA s
substituted with one or nore R8; R7, at each occurrence, independently is
selected from 20a) H b) C1_6 alkyl, c) C2_6 alkenyl, d) C2_6 al kynyl, e)
C3_14 saturated, unsaturated, or aronmatic carbocycle, f) 3-14 nmenbered
sat ur at edr a phaatagewiceldy aceptablorsalt, asteh et prodeigchercelo mhetedt AgloMe RorR wBre

het t d,f it ) ] , -C(0)C1-6 al kyl,

<00y RDRERIRAUR'™ b G Siher SBRD s ARG, (9 SAD 0 S e
t t ed, . tic. b l.e, k), - -3-14 . d t t ed

insattlr at ed. 97 *GTRRCIRET RGOS ToHRR SRS B R b PBaFh

sel ect ed gh[1O9MAR sfyﬁfﬂgﬁgnljan?g(%gt)?%b andifht SEbAlrmdek of HeQbBmelnd dah ¥ formlated

-C(0)0-C2_6 al kenyl, -C2- 6 alkynyl, o) -C(0)0-C3_14 saturated,
unsat ur atveth a pharaseutitilly aseeriddy edraer fonddiBopyiratiop ¢) HuRmEaRl PE Ather @ymals.

saturate unsat urate or .aromati c heteroc e risi re
o e SR PR SR DD SRS Sy SR e g P,
2012/ 12583A 84 TH 2 @l igio0id8 28 4 ffectBre-anvhi@t 6f the atiyip&dndad the @ymept.i onal Iy is
substituted with one or nore R8 groups; R8, at each occurrence, is

i ndependent | y 15elrget&do hi®@BheRdsplots Bld &hbodithe®k of ghe ihvenfibn 4 bd thofeTullg)
=NR9, “h) =NOR9, i) SN NRORO, 5|) -CF3, K) -OR9, 1) -CN, m -NO2, n) -NROR9,
0) - C(0) Rederptpod by B3fEIREGe @)the BAOO) R ctaijed-des@iptiRgRad cloyms. NROC( 0) R9, t)
-0C(0) NROR9, u) -NRIOC(0)OR9, v) -NRIC(O)NROR9, w) -C(S)R9, x) -C(S)OR9, vy)
- 0C( S) RO DEFTAHCEB)INFOERIPEE)N-OWRIF S| RVENIHON 0C( S) NROR9, cc) - NROC( S) OR9,
dd) -NROC(S)NROR9, ee) -NROC(NR9)NROR9, 10ff) -S(0)R9, gg) -SO2NROR9, and
hh) R9; R9e paiscRaatenfios wlaente cinstependeng e fosmslel ected from a) H b)
Cl 6 alkyl, c) C2-6 alkenyl, d) C2-6 al kynyl, e) C3-14 saturated,
unsaturated, or aromatic carbocycle, f) 3-14 nenbered saturated,
unsaturated,  or aromatic heterocycl e conprising one or nore heteroatons
selected from



15ni trogen, oxygen, and sulfur, g) -C(0)-C1_6 alkyl, h) -C(0)-C2.6 al kenyl,
i) - C0)-C2_6 alkynyl, j) -C(0)-C3_14 saturated, unsaturated, or aronmatic
car bocyclwp 2k)2/126%30) - 314 nenbered sat urat ed, unsat urat edCTarS2@Ro02RB4 C

het erocycl e conprising one or nore hetejyoatons sel ected fromnitrogen,
oxygen, and sulfur, 1) -C(0)O 20C1_6 alkyl, m -C(0)0-C2_6 al kenyl, n)
-C(0)0-C2_6 al kynyl, o) -C(0)0-C3-14 s§; ureged unsaturated, or aromatic
carbocycle, and p) -C(0)0-3 3- 14Ryenber ed\s urated, unsaturated, or aronatic
het er ocycl e conpri si ng one or & het er gat ons sel ected from nitrogen,
oxygen, and sul fur, o\

_ _,gﬂy of b) - p)
optionally is substitut qvmtﬁ‘oneo nore 2bnoieties selected from a) F,
b) d, c) Br, d) I, e) C;QL\'\ r‘ -0C1 65kal kyl, h) -SH, i) -SCl_6

al kyl, j) -CN, k) N02 ClGraR yl, n) -N(C 1-6 al kyl)2, o)
-C(0)CL. .6 al kyl, C(/%Q 16\K{(NHq) C(O)NH.';a r) -C(O)NHC1_6 al kyl, s)
- 30C(0) N(Cl 6 al ky1\2 NHC(0) C -6 al kyl, u) - SO2NdZmuM)l) - SO2NHCI _6
al kyl, w) -S2N(C 1_6 al ky1)2, and x) -S(O) pC 6 alkyl; R11l is selected
from a) -OH, b) F, ¢) H d) C(0)0-C1_6 alkyl, and e) OC(0)-C1 _6 al kyl; WO
2012/ 125832PCT/ US? pendently sel ected
from a) 9{ Bljam@fc%l 18?21 ﬁlcce}%tjlbl&sz%a)esta or parﬁ)grgg%ﬁg%&ffewh%g%:?’ h) N%Z, i) CN,

and j) N3; R18 is sghectaddifdua éelé‘ét@?ﬁlom)C}F CR, hﬁfdg&ﬁlaﬂélnﬁrogaﬁﬁxids; absent
and R12 and R13 to et her _form 5a 14 sat ur atfsgllfsnsat rgt_ed, or

aromsli c carbocycl &, aot Y'e el 13demn<#@ﬁlﬁéﬁléere§§nom &l Begb) b atle®),
aromatic hete gcys @@prdl\?'&gN@ %) OfyRPRY. fﬁ) h@%@@a&o f(ﬁiseﬁ{)e@d(g?@ﬁa) ]

ni t rogen, oxygeﬁ erei n’any
b) optional | ynj s(:(@;bJthSthmewmtm)mnp) {@C(r@)Né(’Rf’lmpl—NR SR’ er)t—ed from a)

Z| k)t/)l) % Cl)kBrRkWeWEzSRla s) w%@ﬂ‘sgti %@? 6u>a1%&9ﬁs?R KVQ%%)%R 1)|2kslcc):)1 °
(0 01 6 0 Sky b N L6
ey Al Sl g N adgoBa. L T, o

- 15C(0)N(CL_ SOPNHCL_ 6
Z.l kle W%) fmgl( CgNB )N[RRR db) aS\((ﬂ))b(B aIS( 09)[5@1 6 al kyl; m IS 0 S]j. 12_ 3, OB
. nis 0, or curr.e _inde 5S
1, or 2. The preseﬁ]tterflﬂ{)@}%%ﬁngg(l éﬁ@g %i @und%ﬁa_\% %gﬁﬁ}gé%Poir\I?u# or

a pharmaceuti g @é)l ageygpt abl e salt, ester or pr odr ug thereof, wherein: WO
2012/ 125832PCT/ US2012/ 029234 - 10 - each A is indivi dual 'y sel ect ed
from CH CR2, mtré’geenseleamdfmmraaébrb)&@}ﬂ& oMl pkyk d) Eet alentlophCas) M X,

o0 R e aou) APH e R R Yy X2

occurgence, i @éi@)}aﬁidd@ﬁlsfa{u&‘aﬂ:@ os aleedtie dafbooydle,d) 3—-1@menhi)etr:€)d saN(rﬁt)ed,, d)
-N(OR4) -, e) -S(0)p-, -SO2NR4-, g) -NR4S02-, h) -NR4- NR4-, j) k)
=N- 0-, unsaturated, or aromatic heteroq}ﬁcle qaqgtanﬁ-)lg ORg Or Ijpre. h[qﬁgﬁo s selgﬁted

- NR4C{ 0) 0-, 0G(0) NRA- . 10 ] 1
raran N pe L ore G Syechot SuN)B’ A S Srahgat%@%még% E}m%ﬁﬁlc Si

C2_6 al kynyl, cabodyetei)C@)y3-of rrﬁ)nbered)sampited)mai;dtn}d‘aieé mmnatmheé@rowdm one

g;ld mg; © CZR > 69 ;g&@%}n?gno%e lB% I’I’IIO?‘C gtlezr%g%oeri{js sfe ected fro)m n mgeﬁa o ! bx%{i % k e ny X

c) ophional l'yd@)Suhstr Ut &th Wddn)ens-or’20nore RS gr OUDS
wherein any of ¢) — 1) optionally is substituted with one or more R, R'2Z, R" or
R'S, and
any of the carbon atom of ¢) — h) optionally is replaced with NR’, oxygen, or
sulfur;
25 alternatively, Y° and R’ taken together form a 3-14 membered saturated,
unsaturated, or aromatic heterocycle containing one or more heteroatoms selected

from nitrogen, oxygen, and sulfur optionally substituted with one or more R’;



alternatively, L in ML is a bond; Mis selected from a) C3-14 saturated,
unsaturated, or aromatic carbocycle, b) 3-14 nenbered saturated,

unsat ur atwo,20w12883emat i ¢ het erocycl e cont ai ni ng one or mroTAS2GheLBsHOat oNs

sel ected from nitrogen, oxygen, and sulfur, c) Cl-6 alkyl, d) C2-6 al kenyl,
e) C2_6 alkynyl, 0 -NH2, and g) -CN, wherein any of a) - e) optionally is

bstituted with . 5 . xh
Tndependent 1y 15 ARy R A & RSy oFpebuf3aN SEEHEEISEaed, ) oy
g) -CN, h) - N@saturhted NRARMati\MBt20d21e12m8R3ARCINEIS20IR/RRIGBAmS Jeled®dD) R7, k)
-C(0)OR7, 1) -0C(0Q)R7, - C(0) NRYR?7, - NR7C(.0) R7, . -0C(0 /R7,
- ﬁ(m)q 0) 0R7? &P% %&?Q%?KW%?M\%&&C?@?@PY é‘jb%glt*:%tgyﬁﬁ%n? ?rcfg‘@%( y R, 5;
-GS NR7R7, v) - NR%% §91gged Whm-d %@,Nﬁg@?ﬁ s(ag.gratéﬁ‘ﬁgl%t@a@a7or Mdmatic

_NR7C( S) NR7TR7, 52) -NR/C(NR7)NRYR7, "ad) -'S(0)R?, - SO2NR7R7, and cc) R7;
R2, ai each occurrembesycimdepéddemlicyed sitsakeomegurfatagpr apmptic hgteroeycle) Br,
T5(0) 0Ry, 1)+ 0l o RPN e O RSP el R PP et S )
ST SIS, e, 1) 0
_NR7C(S) NR7TR7, z) WRRa) MR7)fNgR7Fy optaenplly s oipretutes byt mﬂhﬂ{?ﬁsﬁmpéc) R7:
R4, at each o r.rer]cet\éd' ndependently is selected from a) H b) F, ¢) d,
d Br, e) I, Mﬁ 29°°%) =%?mh) =NR5, i) =NOR5, j) =N-NR5R5, 15k) -CF3, 1)
-0R510m -CN, n) 2N@2X, §)M-INRBRE,L X, d)OXRS, e)a)-L' XAy 0RM-X-L'-301,0) R5, s)
-C(0)NR5R5, t) -NR C(O)R5,, u) -0Q(Q)NRER5, v) - NR5C( Q) OR5, - w)
- NR5C( 0) NR5R5, x)gm@h@; -3 W) M5 0R8 MA) -X@%(JS)‘\&%- L) a¢( S) NR5R5, bb)
-NR5C(S)R5, cc) - 9,2 - NR5C( S) OR5, ee) -NR5C(S)NR5R5, ff
-NRSg(( N??S) NR5R)5, g)oqg%i\l‘%??gj b%g%relannd %))RS; R5,)at eagl Z)ccurrence?
i ndependently is sel ecKest datlootcuaendd, irhlep@idesilalsisglected ro€8R. . 6 al kenyl, d)

6

C2..6 al kynyl, -C(0)-Cl.6 alkyl, f) +C(0).- 6..a , 9. <C(Q) -

al kynyl, h) -C(0)0-CL 6 al k%/)l',x)'il)) '2\18(4%2)?1&@5 CQHIL\@% Qﬁg(%%%@@&_

al kypyl, 25wherein any of b%) NR'SORL hpnatd.y=1 § =SURRE] HUoeR=Wf4Naene or nore
R6 groups; R6, at each occurrence, independently is §e| ected from a) F, b)

d, c) Br, d) I, e) -CF3, f)-NeHp) gN--10S¥RENR kyd) -NR)C®BR-, p))-OCKOINRE,

al kyl, j) -CN, k) -NO2,1) -NH2, 40} < | FRcT?] ) N 1..6.\@)4 2, 0)
_(0)C16 al kyl, p) -C(0)0C %-'@%@9)%)0@8‘;%?@)* y ‘é%%mﬁc‘l\@%@ﬁ%w ,

s) -C(0)N(C 1-6 al ky1l) 2, t)%‘M‘d@gﬁkﬁlv)ﬁD@ddW'W) -@nd)), and S(0) C 6 al kyl; WO
2012/ 125832PCT/ US2012/ 029234 - 12 - R7, at each occurrence, independently
is selected from a) H b) ¥1 6 alkyl, c) C2-6 alkenyl, d) C2_6 al kynyl, e)
C3_14 saturated, unsaturated, or.gromatic carbocycle, 0 3-14 nmenbered
saturated, unsaturated, or aromat|c heterocycle conprising one or nore

het er oat ons sel ected from 5nitg ~oxygen, and sulfur, g) -C(0)Cl-6
al kybg h) -C(0)-C2_6 al kenyl, i) -@®&0)-C2_6 al kynyl, -C(0)-C3_14 saturated,
unsaturated, or aromatic carbocycl e, k) -C(0)-3-14 nenbered

saturated, unsaturat edl.' srelaetodfivine het er ocycl e conpri sing one or nore

het er oat ons sel ected from niitrogen ge and sul f ) -C(0)0-C1_6
alkyl, m -C(0)0-C2_6 al ken*§)|é,1-6%%<>’-1<§33%/2 -a@%f ﬂ%ﬁ“ig’n&;ﬁ-ﬁ aHféi“y-ic( 0) 0- C3_14
saturated, unsaturated, or aroneihéeci@anPocyrl e) omidally is substitipd with@hOo3- 14
menbered saturated, unsaturated, or aromatic heterocycle conprising one or
nore heteroatons sel ected from ﬂ@@@dﬁﬁ?u@(?@bn, and 15sul fur, wherein any
of b).- p) optionally }s. i ed with one or nore R8 groups; R8, at
each%soccurrence, isin elﬁéﬁﬁgéttﬁgﬁéks}el ected from a) F, b) d, c) Br, d) I,

R e e e D

- , N - , O - y p - . y - ) y . I = A , S
-NROC(0)R9, t) -0C(0)NROR9, u) -‘NF@J@(‘G‘P@R@?}V?)&R@ﬁb?ﬁ%ﬁgte%vwﬁgwgfm,
x) -C(S)0R9, y) -0C(S)R9, 2z) 'C(%M@?oup%a) -NROC( S) R9, bb) -0C(S)NROR9,
cc) -NROC(S)OR9, dd) -NRIC(S)NROR9, ee) -NRIC(NRO)NROR9, 25ff) -S(0)R9, gg)
- SO2NROR9, andltdrhitivedy, LR8 Mdt isedohndpccurrence, i ndependently is sel ected
fro a) H b) Cl 6 alkyl, c) C2-6 al kenyl, d) C2-6 al kynyl, e) C3-14

sat trj}’%t ed, unsat® 59@35%8}' aromatic carbocycle, 0 3-14 menbered saturated,
unsaturated, or aromatic heterocycle conprising one or nore heteroatons
sel ected from 30nitrogen, oxygen, and sulfur, g) -C(0)-Cl1_6 al kyl, h)
-C(0)--C2.6 alkenyl, i) -C(0)-C2_6 al kynyl, j) -C(0)-C3-14 saturated,
unsaturated, or aromatic carbocycl e,



WO 2012/ 125832PCT/ US2012/ 029234 - 13 - k) -C(0)-3-14 nenbered saturated,
unsaturated, or aromatic heterocycle conprising one or nore heteroatons
sel ect ed woemxi2ss3egen, oxygen, and sul fur, 1) -C(0)0- CPC/Uskkipl029234

m -C(0)0-C2_6 al kenyl, n) -C(0)0-C2_6_al kynyl, o) -C(0)0-C3_14 saturated,
Sunsaturated, or aromatic carbocycle, and p) -C(0)0-3-14 nenbered

saturated, unsat u{)aédg_ satQarcdl QBHGe O GRRENEL rb% é 'b?hnlgl A&EbLEEJ NOT €

het er oat ons sel ected'f Fom ni t rogen, dxygen, an

wher ei n any of b)saturped Opisatoreadd, yr amn&ubhtuetaayeld cmmtalhur(grmle@rr noe e

10noi et i es selectedfrom a) F, b)) d, d 3 f < OH,
-0CL_6 al kyl, h) betggoatoms S@éﬁteéfrg%rkwmg# OXQQH %&ds Cig Hﬁ% d 6Na)c:l. 6
alkyl, n) -N(CLl-6 Lday! ahkohH,
qoyhe 1 o 3%%5@{1%%26%&(@% SN L 2 B o 6
al kyls u) SOZNHZC(O)H o)CSO)R\(ﬂ:@ S(@)aR gund qW@z, S2N( Cl1-6 al ky1)2 and x)
-S(0)pCG -6 al kyl; i s selected ma) - and b) F' )

R12 and R13 are Wh%@r?&’éfrﬂflaif §>s?@&9&%@y Fr S&#ﬁt&)g*ﬁ“”@)‘m&fr ?ﬁ;ﬁmugﬁ F, d)

d, e) Br, f)g! 1atg&@oc@&@enc@)m%‘f%ndér)tly%‘selé’dﬂéﬁ frme3 R18 is sel ected from
a) H and b) F,, mis 0, 1, 3, ; ,alr;d p, at

4; , 1
each occurrence, |m)j1éﬂ7élﬁaeqit8ryd)lseb—cﬁa; 3010&7 gPETN, @@@BMR he present

invention relates to a4 or 774 alll)
or a pharmaceuti cal)l @Qﬁ’gﬂgﬁag@@fﬁ &%élfr{ 85”&0&1\] }% reféf erein A,
M LigR, R2, m ang m@(@)méRdgj)umddo@y@th) LNR @)amga&,tl) C(&)th esent
invention relates to a conpoun

phar maceutical |y agcégBibRe tsdPe S)Bst‘grcﬁ)l\{ﬁf Bdr‘ﬂql\{ﬁﬁgﬁ%)gf vvherel nA M

L, RI, and mare as.dgf 1 wresent invention
reI at es to a corrpogV 6d£§?&1?{lh§ %$§E§W§fm$ %Ilbg Ig;) 1Q0or a
pharmaceutically azpemlakm\m MRIR7, @t—@(op‘f{7 phb@)dSOg\IR ey anf ge)Wherein M and L
are as defined,herein. In onea@ g t.he 8“2?%& invention relates to a
conmpound havi Rg & K&chresegienge, in Ay 5 P052012/ 029234 - 15 - OH
(forpula Vb) or a C cCeRiAP 6) saht n) -asbLn mRmbdr ug
therggtj)f wher ei n ?)L@a (Lagﬂagﬁdg%(%ed%herel g) I n o)ne agl)ect pr esent

i nvention rel ates j)&(é(Oc)th@uﬁCDml, th@(@)Ro meGO)BR'R, na)rNg C(O)R
Dre 2 detined her & roCTNE bR BE TGRSR R PP e toa
conpound havi ng t hg) foryuRa: ) @C(SIR’, u) -C(SNR'R’, v) —NR7C(S)R7,
w) ~OC(S)NR'R’, x) -NR’C(S)OR’, y) -NR'C(S)NR'R’,
20 2) -NR'C(NR")NR'R’, aa) —S(0),R’, bb) ~SO,NR'R’, and cc) R’;
R*, at each occurrence, independently is selected from:
a) H, b) F, ¢) C, d) Br, ) I, ) =0, g) =S, h) =NR?, i) =NOR’, j) =N-NR’R’,
k) —CF3, 1) ~OR’, m) ~CN, n) -NO,, 0) -NR’R’, p) ~C(O)R’, q) -C(O)OR’,
r) ~OC(O)R?, 5) ~C(O)NR’R?, t) -NR’C(O)R?, u) ~OC(O)NR’R’,
25 v) -NR’C(0)OR’, w) -NR’C(O)NR’R?, x) <C(S)R?, y) —C(S)OR’,
2) ~OC(S)R’, aa) ~C(S)NR’R?, bb) -NR’C(S)R?, cc) ~OC(S)NR’R’,
dd) -NR’C(S)OR?, ee) -NR’C(S)NR'R’, ff) -NR’C(NR’)NR'R’,
gg) —S(O)pRS, hh) R’, and ii) C,. alkyl optionally substituted with R’;
R, at each occurrence, independently is selected from:
30 a) H, b) C s alkyl, ¢) Co alkenyl, d) Cag alkynyl, &) -C(0)-C ¢ alkyl,
f) —C(0)—Cy alkenyl, g) —C(0)-Cy alkynyl, h) -C(O)O-Cy4 alkyl,
i) ~C(0)O-Cy.4 alkenyl, j) —~C(0)O—Cy.6 alkynyl, k) F, 1) CI, m) Br, n) I, 0)
OH, p) C(O)H, q) C(O)R’, r) NR'R’, 5) NR’C(O)R’, t) C(O)NR'R’, u)



(formula Vd) 10or a pharmaceutically acceptable salt, ester or prodrug
thereof, wherein Mand L are as defined herein. I n one aspect, the
present iwoentZm3eel ates to a conpound of fornula |, wreraiSo1iZ/ope3a 3-14
menber ed saturated, unsaturated, or arommtic heterocycle containing one or
nmore WD 2012/ 125832PCT/ US2012/ 029234 - 16 - heteroatons selected from

ni trogen, oxygen, 3] I\~ angth i < ERReS q_
sat ur at ed, unsatur§{®(ﬂ¥i ’6’5@’&?{;%‘65 t%%%ﬁ%?z@%ﬁéat%%ﬁkgﬁoﬁ?aﬁé oneg}éc?arzr%fe

het er oat ons sel ect ed nfehyerddl atueged) ,uneayn@exd, odromstid hetérocydle eompritng aspect ,
Z is a 5-nenbered saturated, unsaturated, or aronmatic het efoc cl

cont ai ni ng one or AbMErdiEPHaMSselegad g@fnéatrf’%e@nf’%eflf%@éﬁ,f%ﬁ/g AC1-and
sul fur. In OnSIk? pect, the present invention relates to a conpound of
formulae 1, II, IIP, V, V, Va, Vb, Vc, or vd, wherein Lin_.ML is a bond.
In ong aspect, thezpr@sendalkawink)-od-Ce) dkewyltib) NRCGFPORNNRABRiang ce)
structure correspondi ng to any one of the conpounds listed in Table 1,
Table 2, Table 3, Mbie 4, Table 105, Table 6, Table 7, or Table 8, or a
phar maceuti cal |y accept %L:Feiéﬁlj F15SLiRind Of— 21) QPR sty ReadRfituted with ondorone
aspect, the present invention e(f at eg to a use of oné or nore conpounds in
t he manufacture of a rrediomcaﬁ“%gmoupmr the treatment of a disorder or disease
sel ected fromgicrohial infection, .f al jinfection, parasitic disease,
proliferativeXdi %A CHITIC: ’inﬂ?%e(?fi?‘g , Si@?ﬁ?fﬁﬂﬁ%t ory disease, and

gast j@i ntestinal npyEl)toy, digonfee) LOF2HEOMEL).—OC, ¢ alkyll/h)oisel, aspect , the
present invention relates to a use of one or nore conpounds in the

manuf act ure of medicateatldybi) tG¥, kr-@¥®@méntNBs. m) -dVHer-ddkyl, wherei n t he

di sorder is selecte m_..a.skin A ct l,on, ..NC i al npp _
post - vi r al pneurmnfqg,_&g(?i'éaaﬁlﬁy(})% ??a_ld(%léh'(f %alg?f %%@gﬁxﬁg%&p?ﬁg@@ﬁ] B¢t on,
bacterem a, septi ceOINHENHARSL, 6 tC®)NeD,.AdlkyID; t)vAHC(®DTh aalkghunt

infection, a vascul ar access Infectiop, neningitis, surgical pro htY' axis, a

peritoneal infecti 8B BoREIRFENR &n, XhC}-GiSﬁtturqt‘?ﬁé‘BW‘Hﬁ'ﬁega‘)r arornafic

met higillinresista [ 1Af &&EHuPRed @ tic het 1
vanclcljér:ryci n-resi st ag%rbééﬁggé;&gggﬁﬁﬁ?%ﬁ ?e%%a eg’ ﬁ%nezoel: i’df ?rggaslfaﬁterogyagni sm
i nfection, and tubesmptisisg sne &Shoredrerampes sgledtdrefronmpoeged, dxygadrandi st er ed

orally, parenterally, or Pc'bggally. The conpounds of the present
i nvention are usef é‘iﬂﬁgsafﬁiné ceutical agents, particularly as

anti-infective agensaNy0sf 84S BiptioRdIBl ik b@ssatutdewABBRL &» mbRIRY r eat i ng
humans and ani mals, particularly for tréating humans and other mammals. The
conpounds can Rigatgsetoasintriingt indepantlentiyon selbged &ravpl e, as anti - cancer,

anti-mcrobial, antj:bacterial,, ti-. 30 |, .anti-parasiti nd/ or

anti 2Viral agents. a}:{][r S)n(g‘ré, al?ﬂe”ﬁ@f&ﬁ?ﬁ’ﬁ@%ﬁf PRI %ﬁ(%d‘égétg} eéjﬁi ly of
conpounds that canyheused, Wdhastic ddbickalk] OB-ASmanbérell sithamintivayuragént s,
for exanple, for use in treating chronic inflammtory airway diseases,
and/ or as proki net iOCafOW@UQGE‘LZIOIJZSISI?QPWFIUSQOQQII@2@2*3’&“93“91715—5615%}%4?%%“ f or
exanple, for use in.treatj Nt est i LW Ye@hs, h as
gast r oesophageal rg%tfo&%(&dé)@g%rggﬁaélgg f@;S)a(;@?{:gg?gwégjet?@)aggdgglgg%ﬁ’%
surgical), irritablgoObaywelalisygtirone, and constipation. Further, the
conpounds can be used to treat or prevent di sease state in a mammal

causéd or nedi at ed byC@)nfens EHYEIYH URTEERK THABIIGHRPBESE] owi ng
synthesis, a ther aﬁ%?%{@)a—‘sgﬁ ﬁ&&@&&& ﬁeﬁuﬂ{gayﬁﬁs_a&frate&%r YHorfRi heRbodyOR
conpounds can be formutated wth a pharmaceutically acceptable carrier for
adm ni stration to aolnptising one anmars etdroatdms eclditedyfrym rtitlegemomp@encandor t he

formul ati ons can be adm.ni ed, for exa ia.oral,.p al, or

t opi cal routes, to%‘?‘&fm)& (Qﬁé_e(g‘f“‘eaégfflv@(éﬁg(hﬁ?—(\éﬁ #lﬁg%cghﬁﬁ{@gf_gzh

al ternative enbodi mankayl, bhec@pmreyndsnrhedantstutafedl 0p&6RRHaB&BoNcId afine
present invention can be used to coat or inpregnate a nedical device, e.g.,
a staft. Conpounds psya{MEsidz Eimanbotedisaigrates, theaturatetad SrghaticHetqragssiat i on
can be used to treat a .disorder in.a m I rtkcul h 0\

adni ni stering to tH8TRENRAC R @P?ee}l:eﬁrg’/agg%ﬁgﬁg&% FO%He régenh%%@gg’oar?gounds of
the invention therghy,to ameliorate a 15synptom of a particular disorder.
Such a disorder can be selected froma skin infection, nosocom al

pneunoni a, post-viral pneunonia, an abdomi nal infection, a urinary tract

i nfection, bacterem a, septicem a, endocarditis, an atrio-ventricular shunt
i nfection, a vascular access infection, neningitis, surgical prophylaxis, a
peritoneal infection, a bone infection, a joint infection, a
methicillin-resistant Staphyl ococcus aureus infection, a vanconyci n-

20resi stant Enterococci infection, a |inezolid-resistant organi sm
infection, and tuberculosis. 1.Definitions The term "substituted," as used

o b1 ] o,y



the present invention. Cs and trans geonetric isoners of the conpounds of
the present invention are described and can be isolated as a m xture of

i soners owoasixiepseat ed i soneric forns. Al chiral, di agCErsene0Re34

racem c, and geonetric isonmeric fornms of_a structure are 10intended, unless
the specific stereochem stry or isoneric formis specifically indicated.

Al'l tautomers of shown SCI _ AL BsALRe WwaNsledehede R be
part of the present inv%ﬁ%@%n&ly\}ﬁz)ﬁ gﬁ%%{%?gﬁﬁ Ee.g., Rl) eoccurg nor e
than one time in any cogsupg;uent or formula for a conpound, its definition
at each occurrence is independent of its definition at every 150t her
occurrence. TRuS C3OCERETHSE 'S lqd%p%lldﬁpﬁ)hﬁeq?cée(gﬁﬁ%% to be substituted with
0-2 RL moieties, thenyhe JERUP CAN-OPY =8Ng) Lyrb@) SRR HubedVRIREN up to
two Rl noieties an%qgl)at’%ach@)oé?tﬁr’g@lce iajs sel eQ%t ed inggpendentlﬁ9from

i

the definition of RECFAll9e-ORohbiNmoAEOnM) stiBSRI, bleRt@Rane)-sHOV@Ri-abl es

are perm ssible, but iof .S i nati |t~ e conpounds.
20When a bond to a&ﬁ@@i%&ueﬂf %l((‘@)mgfyfﬁgiﬁzgﬁt&d&%@ﬁ?géti ng two
atoms in a ring, tReONRUYD)eRESHI-NFETiORR RIewhoodsR’ bg -any)GR’om i n t he
ring. Wien a substituent is listed wthout ipdicafing the atgmvia which
such substituent i% HoAMBE 120 -ChDNFReBt, a8} NRLSRpERhdO6ES)ARgRven f or nul a,

t hen such substituent ed vd oAt o sRwbst it uent .

Combi nati ons of suB@ﬂW@rﬂ?@%gg)&%}gﬁ?mg’ a e@e?ﬁﬁ@ﬁ% %,’ but only if
suchjgonbi nati ons Fpream|R’, iop) SS@NE'RE N @s; When an at om or
chem cal moiety is followed by a subscripted E_meri c range (e.g., Cl1_6),
the inventionRi.&t ﬁ%célrﬁcc’tll@e@ﬁcléﬁ?i)&%erélé(dﬁsﬂ?fﬁﬁg %t thin the range as wel |l as
all intermediate r .~F X I " | Y i ncl ude

2 kyl "aroups. v th 1o Qe Yol BT et aP CRl BT, § (REMuEGANC, U 4,
2-3, 3-6, 3-5, 3-4unshtifated-b aramdicratocaelbond-1430aABbarsdshtimeted) wmsatugdtedsl " i s
i ntended to include both branched and st.rai ght-chai

n, sat ur at dtaciz%{))hati c
hydr ocar bon gr oups “hA9TRHC PHEOSYE FPPBAS G AiR?! BPredSIBSHOHEY S e
exanpie, Cl 6 al kyl;i-Sef J o%lG, Gyl G,y €3, allagl], al kyl
gr o:gés. Exanpl es b\go 8%%%?%%%%%%%%%%%/ %%2634 z Q?Q C%-éé)())f(gzt}lakyl gii % ude,
but are not |intef@@pComuatiypyl, ethyl, n-propyl, i-propyl, n-butyl,

s-butyl, t-butyl, n- yl, s-pentyl n - hexyl ... S er ei n,
"al kenyl" is inten e‘&%@é}"@n‘éFﬂgr@?%msgﬁlégﬁé&ﬁrgﬁ%?aﬁlg C(%?bog?lﬁ%ekﬂ g?(r)gi%ght or
branched confi gur ati apniRwddngnesed, thsdfBiaedCar fomnatahdedcatie bieprixingdsne

occurring at any 5stabl e point along the chain. For exanpl 2 6 al kenyl

| e
i s intended to i nchumeredzterggomeaelegsd frapmdnoazem Revasn. Bidsulyr DeldPes of

| kegyl include, byt t i ted t ' (010
ised her ei i ko byt 2 B CUIREE T R e P e DR L SO ST her

strai ght or brancheduead ngareitednr henmaig carecpde,nmd @) e@(@@n-3ekr lnembered pl e
bonds occurring at any 10stable point along the chain.. For exanple, C2_6

al kynyl is intende8igtadnensgieates or epmatie herroCyglgOBPTISINGPRY O Gups.
Exanpl es of al kynyl i [aal hynyl and propynyl.
As used herein, " hgft(%{b%%)r %ﬁge:e%gefﬁ{ﬁﬁﬂe@§$§dt{gé§€8%€%%lﬁ%hl oro, brono, and

i odo. "Counterion" is usédreiroaryerfiesenioptosailis subseigd wigh gnecdrangred speci es
such_as chloride, 15brom de, hydroxjde, acetate, and sulfate. As used
her e?h, "carbocycle" or ™0 %{%6%%?(? Ying" is intended to mean any stable
nonocyclic, bicyclic, or tri gyp)lg)@’rg)r]iq, havenact e smecd)-ico nuaher  of
carbons, any of which can be saturated, unsaturated, or aronatic. For
exanpl e a C3_14 carbocycl e ib) +¥ilanded:-t dknean@.dondOz2, BirNHor tricyclic

ring having 3, 4, 5, 6, 7, 8,.9 , 11 2, , Rrl4.c ons.
Exanpl es of carbocycl es incl Hae_,x\]}é(g‘té ail?yé’ ’???o_tN(flz?’ﬁlaﬁ(gHz’:%&f@@%éé@%’yI ,

cycl obutyl, cyclobutenyl, cyg)openOd.s alt|QPenORIN, ) 69@)DIHEX Y alkyl, s) —

cycl oheptenyl, cycl oheptyl, cycl oheptenyl, adamantyl, cyclooctyl

cycl ddct enyl, cycl ooct adi enyC{OMGor bz tbh@h&ﬂ(@)émﬂﬂﬂy‘l‘),—Sqﬁzﬁ%yﬂ'
adamantyl, and tetrahydronap Br i rd ar sp j{ ncluded in the
definition of carbocycle, i ngpgjﬁlhr(l: N a%‘kgrge{@xe?rgé%c”[%kgbzo?%q cycl ooct ane,

[ 4. 3. 0] bi cycl ononane, 25[4. 4xPIRi@yCladiedane, and [ 2. 2. 2] bi cycl ooctane. A
bridged ring occurs when one or _nore carbon ato l.jnk t -adj acent

car bon at ons. R(F?’fr:’éfsélﬁ?té@l frgp g&dH.ap &> shie- %rc(t%‘ggﬁr ‘Hlﬂq %Me@?‘?@ aﬁr‘@ﬂed
that a bridge always converts a nonocyclic ring into a tricyclic ring. Wen
aring is bridged, the substituents recited for the ring can al so be
present on the bridge. Fused (e.g., naphthyl and tetrahydronaphthyl) and
Spiro rings are also included. WD 2012/125832PCT/ US2012/ 029234 - 20 -
conprises carbon atons and one or nore ring heteroatons, e.g., 1 or 1-2 or
1-3 or 1-4 or 1-5 or 1-6 heteroatons, independently selected fromnitrogen,

S .



benzi sot hi azol yl , benzi m dazolinyl, carbazolyl, 4aH carbazolyl, carbolinyl,
chromanyl, 5chronenyl, cinnolinyl, decahydroquinolinyl,

2H, 6H 1, Sy@-2dixf2sss2i nyl , di hydrof uro[ 2, 3-b] t et r ahydr of uram/;USkburzayzB4
furazanyl, imdazolidinyl, imdazolinylg_imdazolyl, 1Hindazolyl,

i ndol enyl, indolinyl, indolizinyl, indolyl, 3Hindolyl, isatinoyl,

i sobenzof ur anglz _i.sp6 ﬁ@ﬁ¥ 1SQl F QI i S@ s
isoquinolinyl%‘i%%& ig%ﬁ y ,h?%%gggggﬁ%?%ﬁg?ﬁ§?§ég'?gygﬁzghgﬁ?hgg?%yt%inyI,
napht hyri di nyp) CEQagNabydiCN,sadiiNol i nyl , oxadi azolyl, 1,2, 3-oxadi azol yl,

1,2, 4-oxadi azglyl, 1,2 5-oxadjiazolyl, 1,3, 4-oxadiazolyl, oxazolidinyl,
oxazol yl , oxiR&dﬁ?@?aﬁ%§PWﬁ§gﬁ?FU”ﬁLenanthridinyI, phenant hrol i nyl

phenazi nyl . phenglicAz Vs pRAPAKRTRLBY!' obRBOKARI ny!, pht hal azi nyl
pi perazinyl, piperidinyl, piperidonyl, 4-piperidonyl, piperonyl,
pterlﬁ:nrl, pay Foyl Pyrany!, pyraz:nyl, pyra;o!hdlnrl, pyranglnﬁ!, I

oyt iyl | pyPl Gyt s e A ST R STV BT B0l Pyl - 2L Lo pyr ol yi
pyrrolyl, qui ppzol4 A¥hberodsd@atedyhnsatithtedlion @tdnzdtidHeterdyc R@$IpkiSvk one or

qui nucl i dinyl,” tetrahydrofuranyl, tetrahydroisoquinolinyl,

t et r ahydr oqui moké hetéroatostsiseleete fronpirogen, Sxysrnaghdiiyl | 1, 2, 3-

t hi adi azolyl, 1,2,4-thiadiazolyl , 25 5-1 i adi. 2 4-t hiadiazol yl,
thi ant hrenyl .t hi azol yl VPP B 94 oK %‘ﬂagg6?%%!59{'{“%%’?1‘%10@‘6162% i

t hi enpi mi dazol yl, thi ophemtles séledteriromt , 1,2,3- 20 -triazolyl,
1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazo|g| and xagk?eg&%l As
used herein, the term"an ned =dﬂé3{@ﬁ§>§ﬂbﬁb“j3sbrﬁ¥éﬁaé’ 16 Hkn a
functional group that converfs @i @ntne, ,;aM §e.cNefio ONeEr 1) N

ni t rogen-contai ni ng noi ety ihf&ﬁglgr§¢éé%%ﬂlgheggéglRgﬁbap that is
substantially inert to the candNHOnsllofl, @ LY E elldyBr, of REMD KAl allevdct i on.

Am ne protecting groups are pre y re e il ctively in
good yi el d under 25conditi onE)T(}’éﬁ)%?ﬁﬁﬁgiypégfgéﬁmhéﬁ@ﬁﬁcgﬁ kygr%ﬁps of
the ol ecul e. Exanpl es of a”b@@yﬂtg%ﬁ&&PgQ)QNPME@X&ng%dﬁn;FM%N@E?wnot

y P silyl,

limted to, benzyl, t-butyldinethylsilyl, tbutdyl di pheny
t - but yl oxycar bonyl, p-met hox$0eNE{l s alket, Fox PNy alkdeydnd tri f 1 uor oacet yl ,

trinmethylsilyl, fluorenyl-net yé&ﬁxﬁg%ﬁﬁﬁyl,
2-trinethylsilylethyoxycarboﬁ TV IR ( ~ 1- (4- bi phenyl y1) et hoxycarbonyl,

al | yl oxycar bogyis.o, angl 338 penzyl oxycar bonyl . Qther suitable am ne protecting
groups are strai&?tformardly identified by those of skill in the art, e.g.,
by reference nas Grle@nd.&riyend Protective Groups in Organic Synthesis, 3d
Ed. 999, John Wl.ey & Sons, .lnc. - 0 125832PCT/ US2012/ 029234 - 22
- ﬁ(} " St abPeatceS%%ctfHH ncaehgldﬁ}%%é%?t}ay 1\sé\'?r‘ ﬁc%uzjr e" are neant to indicate a
conmpound that is sufficiently robust to survive isolation to a useful
degree of purity froma reaction m xture, nd_forn%Jatiqn into an

ef fi caci ous t ABP Apsaeitipvealientelatpsiossomnodpenaying e IBHRY&e " phar maceutical |y
acceptabl e" refers to those conpounds, 5Smaterials, conpositions, carriers,
and/ or dosage fornms which are, within the scope of sound nedical judgnent,
suitable for use in contact mﬁgﬁ%the tissu §7of human bei ngs and ani nmal s

Wi t hout excessive toxicity, irritation, algergic response, or other problem
or conplication, commensurate with a reasopable benefit/risk ratio. As used
herei n, "pharnaceutically acceptabl : o derivatives of the 10
di scl osed conpounds %Qgrein theAﬁ% en onpou IS ified by making acid
or base salts thereof. 'Exanpl es|of phajfjmaceutijcal |y acceptable salts

i ncl ude, but are not | qlted toj_mnergl or o nic acyd salts of basic
resi dues such as ami nes; kal argani ¢ sal of i E% resi dues such as
car boxylic acids, an ilke. Thé\pharnaceutica |y acceptable salts

i ncl ude the conventidpal non-toxic salts or the qlatBrnary ammoni umsalts
of the parentmgconpou fred, for exanple, fro@ non-toxic inorganic or
organi ¢ aci ds. L exa , such conventional non-toxic salfemupaiude, but
are not limted to, those derived frominorganic and organic acids sel ected
fronbg-acetoxybenzoic, 2- hydr oxyet hane sul fonic, acetic, ascorbic, benzene
sul foni c, benzoic, bicarbonic, carbonic, citric, edetic, ethane disulfonic,
et hane sulfonic, fumric | ucohept.oni ¢ i Lyutam c, glycolic,

ol yeol 1 a8 ahieec B G a6 by BSRRsSe ssE o

hydr ochl ori c, hydroi odic, hydroxymal ei c, hydroxynapht hoi c, isethionic,

| actic, lactobionic, lauryl sulfonic, maleic, malic, mandelic, nethane

sul fonic, napsylic, nitric, oxalic, panpic, pantothenic, phenylacetic,
phosphoric, polygal acturonic, propionic, salicyclic, stearic, subacetic,
succinic, sulfamc, sulfanilic, sulfuric, tannic, tartaric, and tol uene
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-24 - devel opnent; and/or (c) relieving the di sease-state, i.e., causing
regression of the disease state. As used herein, "manmal" refers to human
and non- hwoenizpassent s. As used herein, the term "effecPCraSanmoed234 refers
to an anount of a conpound, or a 5conbipati on of conpounds, of the present
invention effective when adm nistered alone or in conbination as an
anti-proliferativeandl or; Qﬂédu’aHggag&é&/ﬁo aent crY, RitRYeh! 4ol o gl bxRie! €Cti ve
amount refers to anh anount of t conmpound present 1n or on a recipient
sufficient tohfkyciﬁ ﬁ%@%o ical activity, for exanple, anti-infective
activity (e.g., dRPT'S r oD al activity, anti-fungal activity, anti-viral
activity, anti-parasidti ti vity); and/or. anti-prallferati agtiyity.
10The conbi nati onaﬁyf'%om' d@%’%i'gngh Wﬁs%?@}neﬂﬁg[r 5 |Nc[\§§%rr%éit ation.
Synergy, as descr pped; _kor2. gxgmle.x-by Mhoux.and)) Nababkay’, afgdlv. Enzyme Regtil
vol . 22, pp. 27-55 (1984), qccurs when the effect of the conpounds when
admi nf stered in chnii-hakKr®¥1l."i whepewat er than the additive effect of the

conpounds when adm ni stered alone as a single agent. In general, a
synergistic effect is Kosteach eanigncenmoiptndantdisatlesadfiopt:i ma

concentrations of the 15conpounds. ne an be_inater f 1.0 4
cytotoxicity, increased ant 5g?35rﬁ§¥af§%ﬁ«iﬁdﬁéﬁ«gﬁ%il@ggggFPééﬁgéwgt?, or
some ot her beneficial effecé)@mﬁghgyﬁpnwﬁhgkjQQ%pgpﬁqudyMwitgimman
i ndi vidual conponents. Al percentages and ratios used herein, unless

(S}

ot herwi se indicated, are by)wSFgih =Nt oGHOR -1HeNBeSE) bt Mo CIHRIR
conpositions are described as i 4 ncl udjs 4 rising specific
conpgients, it is contenpla@@@ﬁ?ﬁg?ﬁy%ﬁpgé$ﬁ%oggRﬁﬁgg’%gﬁgist essentially

of, or consist of, the reciged conponents. Similarly, where processes are
descri bed as havi ng, including,\gr conprising specific process steps, the
processes al so consist essential W of, or consist of, the recited
processing steps. Further, it,sh d.be understood that the order of steps
or order for performng certgﬂﬁ“bctN@ns is imaterial so |long as the

25i nvention remai ns operable. Mreover, two or nore steps or actions can be
conduct ed si mul t aneoust Vis s&ebte@eogent ages and rati os used herein, unless

ot herwi se indicated, are by weight. Thr oughout the description, where
conpositions are descri bed aCihalkigh) Grclleaihgnd ek Cooryiysi ng specific
conpopents, it is contenplated th 0 Lt i Lally
of , 8$ consist of, the recited c%ﬁ%8ﬁ%%$§&a§i%ﬂﬁ%ﬁ%@@y&ﬁﬁ?%ﬁ%$%g§§§§gggre
descri bed as having, including, @brecRh@biys; agl specific process steps, the
processes al so consist WD 2012/ 125832PCT/ US2012/ 029234 - 25 - essentially
of , or consist of, ther?pg:te@dpioacessi ng steps. Further, the process steps
are nunbered for convenience in a claimor group of dependent clains.

Mobreover, two or nore stepsa)dfi-cdkilonCoatkansl, ebhalieredkyiiul t aneously. 2.
Compounds 51 n anot her aspect, the,invention, provi . ¥ I
acceptable salt, ester, or prodrngggug&é%%bgﬁﬁﬁhﬁﬁéggggﬁﬁ§q@%§§@5%%%8¥8
bel opp I n another aspect, the inwertRdgroiss;not the compound: a(3-11),

WO 2012/ 125832PCT/ US2012/ 029234 -27 - I n anot her aspect, the
invention doegipghwge IPRaVIEeWIngal | y acceptable salts, esters, or
prodrugs of the conpounds listed directly above (1-1, 1-5, 2-26, 2-27, 3-1,
3-3, 3-11, 3- Bs%k%% k6, 4-3, 4-5, 4-6, 4-7, 4-8, 4-9, 4-12, 4-13,
4-14, 7-2, or 7-3). %he i nvention further provides nethods for

synt hesi zi ng any an€;.qfsatutmed, anegoiied, @enpoativdsrbdcpicleun)i nit pleabreedeut i cal |y
acceptable salts, esters, or %r drugs of tggse gong unds. Yet anot her
aspect of the inv&HtielH: prairdes o Il Et <0 %HB%%P??%Hnggnprising

an ebfective amduRtieRftdiEeRictedBdn AfirobBe kOEQ0ahMIERIPTNAS AN B,y
One or nore of the foregoing

pharmaceutically 10acceptable carrier. I (
conmpounds can al selkbeyli edargrdieyaybd) NHoe aadgp i atvherein ang of Bbr chsiipgrldy a
medi cal device, such qﬁ a ne&%c%u)sngnh; %gngcontain or be coated with one
or nore of the coﬁﬁgﬁﬁ gegfw G AVERE ToR Pk still anot her aspect, the

i nvention provj,des nmet hod for tr a%;”% % niirobial 15i nfection, a fungal
infection, a Wi r#ICaFheccRTFRs; dependautit Beelgried 48R a proliferative disease,
an i nflammatory d'%?Pﬂ%mn?@}%;Q?EkﬁQCP£$§QDRQ@?HQNLh)ﬁMOQH?QNﬂéRZIn a
manmal . The net hod i nvol ves admi nistering an effective amount of one or
nore conpounds or pharnmaceutical conpositions of the invention, for
exanple, via oral, parenteral or topical routes. In another aspect, the
invention is not a nethod for treating respiratory tract infections
20(RTI). In another aspect, the invention is a nethod for treating a

m crobial infections wherein the bacterial strain is not Streptococcus
pneunoni ae, Streptococcus pyo genes, Haenophilus influenza and MRSA
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shunt infection, a vascular access infection, nmeningitis, surgical

prophyl axis, a peritoneal infection, a bone infection, a joint infection, a
met hi ci | IWO-2ne8i2883ant St aphyl ococcus aureus infection, &CT/US2012/029234
vanconyci n-resi stant Enterococci infectjion, a |linezolid-resistant organism
i nfection, and tubercul osis. 10 3. Charact eri zation of Conpounds of the

| nvention Co d/ 7 t hods
descri bed above, aﬁPnggr p&%@q{ce@ b%g ha:(regclggr% zn}el)éqﬂfé%gjg vari ety
of assays known too}-HOG@)BIR'RY, m7cr@>@mq1a\raaf@)m \whe€@R ,t he
conpounds have bi ol ogi cal _activi For e, punds can be
characteri zed by c@n&ﬁi@%ﬁéﬁ‘%@@%@; u)lﬁgﬁ%‘tﬁ% %Uﬂﬁng i'’mted to those
15assays descri bedbheheys)NrIRASHENT0ES NI QFINII{ sporfrdunds have a

predi cted activity, brn i'ng actrvrty and/or bi ndi n pecrfrcr y.
Furthernore, hi gh- haRIGHPIRY)NR IR can) n§(Q)aR . bd) tr%@ﬂ\%t@ speles) Bp anal ysi s

usi ng such assays. As a result, it can be possible to screen rapidly the
nol ecul es desg? iabeﬁbhmbméhcéqud@ehﬂaﬂﬂtyys sdlaredefanpl e, as anti - cancer,

anti-bacterial, anti-fun anti -pa t r ents. Al so,
it I(:an be plossr bl ea)lt% bgda@ 3{0@01;%)2 Q@né | 70 mr@cg\?@ t>h 'bo:orre zr
ri bosonal subunit Ig@?ga[(ﬁ {d@ﬁ?l Meo@_c(ollzrlpdlrﬁam anpxram&) R7

es n

inhibitors) of pro ei ynt s using techniques knovvg i n the art. ‘Gener al

met hodol ogi es for pEr®O(MINRY RA ) RN COQPRULY) sNRe@(r@)N@ Br.¢) decoRi.bed, for

05 Heat ent Mo %”s»&%?%{“°3ﬂ5&§#oa§,ﬁ§§%i§§a§v5a@iﬁ? Kot 1000 ane

different assay teghnpay§NR 7@@|Mmmc(g@R7n9;_mRm@mRtw t hose descri bed
bel ow. (1) Surface Bi gdr n&JStu i es. vari er%R pf, bi ndi ng assays can
R i

be useful in screen ARHHNRIBIRR @8 —BE2)Rhédib) —HP ARy, One
approach includes surface plasnon resonance (SPR) that can be used to
eval uate the Er“mﬂeaftgtqmpmpmceJ1aéepa:hd¢mllyessd1€3erifr0mnterest W th respect to a

measur e i he i nt or aBHOR Tl Gooh D 1op b o0y Ot DouTak Hh-FeN
t hropgh the gener athTC@F ot) _a)lgiuagtgm gec}q@grgaJN}éRPf@cej(g Ia‘sqpnc((mmwevr ce,

(Bl Acore Bi osensor rom Phar maci a Bi osensor, Piscata provi des

a focused WD 2012f)1ZBYSHRGE) HSLONR BI92 3N R CHAR’, Wk (6) WKTBORychr omatic

bi Soensor +ohi by ShdB HOP PR Bk N R R R - I oa oyt ne
user. A 100 nm t hi gk GOIRDGE) —crsgmélse@bpmmr(smxyb@)t@t:(«seNRﬁaSn t hat
provr des a matrix for t 51%(cova ent i ion o %t es; of interest

is attached to thed@oﬂ‘élR SN %N%&(S%%%dfﬂtﬁﬁtc@mlt Ratts with the

free,el ectron cloud 50 sm plasnon resonance i s enhanced. The
resu?(fl ng refl ect ed® )I Sép?%i 5 Aé%’é“@?‘r ally depI eted in wavel engt hs t hat

optimally evolved t resonanc the reflected polychromatic
light into i tg Cgt%ﬁtrr%etng%?ﬁgﬁgﬁ &%Cgf%‘%‘ a prisn), and determ ning
the frequencies thafyagec deptal ©,. 6tahtengt | A% 05 paleshyabd)i-<es-@n Hiptlj cal
interface which accurately reports the behavior of the %gnerat ed surface 10

pl asnon resonance. DWIER)desi & 1@%—%@%@26@%’“& BsmeP)Pesonal¥e (and thus

t he depletion spectyr S~Se vanescent field (which
corresponds roughl ttgbt)(% Ct ﬂﬁih@sgdgf (?@6 EI}RZ?)? | f one conponent of
an ipteracting pair is iRl driyzeh)t-g) bﬂste;nlay;zirsmyei;tttutaddvithlmleiomtrr&rraﬁfi ng
partner is provided through the buffer conpartment, the interaction between
the two conponents can B®YRtasured in real tinme based on the 15accunul ation

of mass in the evanescent field and its correspondi ng effects of the
pl asnon resoan,cﬁéeaCshQﬁéa@@ncédlnﬁ?petlﬁ@tb’epls@@@t% rgect rum This system

pernmts rapid and g asue cul ar
interactions wt houf tdl ne ﬁ ? FLB&"@ mréggo%r%onagﬁn%)n%@ﬂ uor escence
Pol ari zation. Fl uor)emraaﬂgypq) ACNZIAL-D00,, OFRYH), sn)a-Mig@psalkyient 20t echni que
that can readily be applied to proteln pr ot ein, telnI

RNA- B9 gand i nter act) Dﬁgclrér?“@’rlbe@ 1 Qaer- %lgylt @5@@ 1 1‘(&151(3’&3%‘?1r Ereoﬁi%bé) ation
reacti on between t q e NI es of
interest is conj ug\ggeg@He Alﬁﬁffuor(@gm 16629 2sjdr S ger?grta% Igsy?ﬁ{e&g}nlrlal | er

mol ecul e in the syS{@pC(iakyhi s case, the conpound of interest). The sanple
m xture, containing both the |igand-probe conjugate and the 25ri bosone,

ri bosomal subunit or fragnent thereof, is excited with vertically polarized
light. Light is absorbed by the probe fluorophores, and re-emtted a short
time later. The degree of polarization of the emtted |ight is neasured.

Pol ari zation of the emtted Iight is dependent on several factors, but nost
|rrportantly on vr scosr ty of the sol utr on and on the apparent erI ecul ar

. Y



10The carrier(s) should be "acceptable" in the sense of being conpatible
with the other ingredients of the fornmulations and not deleterious to the
reci pi entwoRhewmssseuti cal |y acceptable carriers, in thi #Cragard/o2ase
intended to include any and all solvents,. dispersion nedia, coatings,
anti-bacterial and anti-fungal agents, isotonic and absorption del ayi ng
agents, and the |i NpaLi ] 1BREEHbLcal adm nistration. The
use of such ngdiAetle%%a%cggagetﬁt@hg%\fﬂd%ﬁgﬁggieutfca |y active substances is
known in the art. ExdHeptCigdubflac) Gs alepyt dhCentikpmd) e)rfedi sataratedgent i s

i nconpatible with the active conpound, use thereof jn the c ositigns is
cont enpl at ed. SuppP%??ﬁHEtﬁii’)Pré‘E‘?m @fé’gﬁgﬁ%éﬁn{é 3(#468?1‘{1%"??‘598‘4%65&%@2@?5851\1&%6&
according to the 'Bﬁ%ﬁlaﬂ@h@t@fy_c%le%Bﬂ}?ﬂsihgoﬁ@& Bble)hetrSAomabel®fed from

i ncorporated into the conpositions. The fornul ations can conveniently be
preseht ed i n dosageittogen, dxggen, andisdém, 20 be prepared by any of the nethods

wel | known in the art ha [ m i o] ogy. .\l ra spnme
fornul ati ons are pP ﬁ(&?@g?ﬁﬁfkg’fﬁﬁgﬁ(g{—t -éag%ﬁ%loﬂﬁg:(gﬁ—t (?‘%ik 0¢ration with a
liquid carrier or & fdogly; disMmused, sfdahdaedrdriaimaic dafdodycland then, if

necessary, shaping the product into the desired formulation, A
phar maceuti cal conpbsCt®on-1dfmemnkerehsasiraicd nunspirAtef. BeaoBIaH heeEwYEs be

tible 25with its i.ntended t LR I.QF t
of "ham ni <t rat on FAEPUORE Brt B EGin BRI A BT R 0

i ntragermal, inhal gilifgn;) O(eysderdmkyl(topical), transmucosal, and rectal
adm ni stration. Sol utions or suspensions used for p rené |, . intradermal,
or subcut aneous appPi€4P)SrCrearkiybin)de(@KEGolalsiihg) c m_&iﬂé?at‘éra?@eri l e
di l uent such as Wah%at&rﬁtredid}ja?&ﬁét%ncar@& {;Igeangol ution, fixed oils,

pol yet hyl ene gl ycol's, glycerine, 30propylene glycol or other synthetic

sol vent's; anti bact ey@{Oyyéntismembéred satbenzly insatucabdlor eronmichyiergarckbens;
anti oxi dants such as ascorbic acid or sodi um bi %ng te; chel ati ngmggent S
such as et hyl enedi SAMRBIBE PRAXEPPTE hetqroptlolhe peleqied RO MEREe I RSP LAdci t r at es
or phesphates and agepts WO 2012/125832PCT/ US2012/ 029234 - 32 - for the
adj ust ment of tonicity such as sodi umchloride or dextrose. pH can he
adjusted with acids or bdsed aguchb)asp)opteedlylispibstinggdwish oroer meme R

hydr oxi de. Useful solutions for oral or parenteral adm nistration can be
prepared by any of the #EtH&ds wel | known in the pharmaceutical art,

descri bed, for sexanple, in Rem,ngt on's 5anr nE?eut.i cal Sciences, 18th ed.
(Mack Publ i shRngtCATRRETyIrencsols)indaeshdrnily 57 i6HEd 8 par ent eral admi ni strati on
can al so include gl | at uecal= LARS i atNore, eihexdeal i cyl ate
for rectal admini sta%lg’toiﬁrc}g: @)o}?r’ gﬂ’re?cgé?i dS{Zlggir= v%gﬂgnal adﬁst ration. The

parebberal prepar af)-6iFchn-OR’, Snel¥ser-Ne:.anpdR BS,0) dCépik abl €C@)PRnges or

mul tiple dose vials 9 gl 9 St Go POsSi i\es,9h0r rectal
admini stration al s& g@&?%g{ pge%géélgﬁblgj’ ?b—r%’gu%égﬁnba‘?%d)m E‘ a
non-irritating excipiRRECEWCIRaS) QORTROINREEY, w)oTI®R ghyagB)@RS, or ot her
conposi tions which are solid at room tenperatgure and Iiquid at  body

t enperatures. For my)aP ab)s&(ERR iRncﬁngEI,R E£oVRexpPE (SHBt Rad kyl ene

gl ycol s such as pol yethyd 4 | i Y Q&ﬁ?@%y-P mo and

hydr ogenat ed napht I‘(I%(I)' _el\rﬁl'%sﬁggggﬁﬁﬁgﬁﬁ%gésdsmrﬁ %i’ rg%ct a %E\?ir;k.t’l on can

i ncl gde gl ycerol arfg -StOER’ eepsSiNR Wisamf hi)iRdh vi scosity. O her
15potentially useful parenteral carriers for these drugs include

et hyl ene- vi nylR%agehét ccefb@ley MREpdREH Eis8Electod idhi:C punps, inpl antabl e

i nfusion systens, and |iposones. Fornul ations for inhalation adm nistration
can contain as exciapHeht S s #llsyl, exammlenyl. g Cos elkysyl, exs-beatdeicous
solutions containin for .e : et h - Q- t

gl ycochol at e and d3%%?8%%Féﬁgg&%gﬂ%gﬁ%%§§¥u fgkgﬁgggmgggéﬁ#%f#g@%&ﬁmfﬁ t he
form of nasal drop$ra®inais hategRlycle@ob@rizidappt bethoratidtanasak lsylectRefrent i on
enemas al so can be used for rectal delivery. Formul ati ons of the
preséft invention $UFeespl ayeeR a8 a¥lfWedni ni stration can be in the form of:
di screte units suchya u e ' es, et s | ets,
troches, or Iozengg%,égg%ﬁﬁégﬁﬁgﬁgiESBL 5%%5%#gf§1§§g§g%33ﬂﬁkgg the drug; a
powder or granul ar jcebji)sCi.i;eaturaed ahsHturated oor agomatsp@nisicgolej N an aqueous
liquid or non-aqueous liquid; or an oil- 25in-water enulsion or a

wat er-in-oil emrulsion. The drug can al so be adm nistered in the formof a
bolus, electuary or paste. A tablet can be made by conpressing or nol ding
the drug optionally with one or nore accessory ingredients. Conpressed
tabl ets can be prepared by conpressing, in a suitable nachine, the drug in
a free-flowing formsuch as a powder or granules, optionally m xed by a

bi nder, lubricant, inert diluent, surface active or dispersing 30agent.
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S5Formnul ations suitable for intra-articular admnistration can be in the
formof a sterile agueous preparation of the drug that can be in

m crocryswal2bizmesgserm for exanple, in the formof an agUea$2012/029234

m crocrystal line suspension. Liposonal_fornulations or biodegradable

pol ymer systens can al so be used to present the drug for both
intra-articular angd, o hal.m ¢ _adm ni strati (o] I: . habl e for
t opi cal adninistragYéﬁ?bTﬁé?bméi]%%é§@?§%€%§%9%&§h@ﬁﬁé@&??gﬁng%gg
seni-liquid prepar ghansnsseorasore hBicrRIRsSs seld@tdddian ngrigsn, cppér, aadt s,
oil-in-water or water-in-oil enulsions such as creans, ointnents or pastes;
or solutions or suspbiisl) oR€OXUCh-sa8Ydr ops. Formul ations for topical

adm nistration to e~skih Ssurf n r-ep by di i n rug
with a dernatologi%lIF@éggcgﬁfg%%gL§ng gpggéﬁﬁﬁgy%X?g%@%g{?%?%ﬁﬁ?ﬁeﬁ
150i i ment or soapundRairited,wr ardnyaticafhokyde.endarri ers capable of forming a

filmor layer over the skin to |ocalize application and inhibit renoval.
For topi cal adniniEXﬂ%@DQﬁJﬂﬂ*?ﬂ?@?ﬁ%FﬁW?ggdﬁm@UP?%EQEQOFWECBGQHFYQEn be

di spersed in a |iquid ﬁén?(?‘& AINGS ¥R rdor QL tURSH %ﬂﬁ)%effﬂﬁ?’?eﬁ, an&nhance
adsorption to a tISSU% S ace. For exanple, hydroxypropylcellul ose or
fibrinogen/thronbi sulBo) uti ons can be used to advantage. Alternatively,

ti ssue-coating 20sol utions, . such pecti.n-cont ai ni.ng .f ar,mul ati ons can be
used. For inhal at Wgﬁre’t“raégtcﬁi’it_ é’? OPWﬂfﬁéﬁ %WSt(')tP%SSN\A‘H]e he O miore

(sel fgpropel l'ing or sprayidies saadd @6s) dispensed with a spray can, a
nebul i zer, or an atom zer can be used. Such fornul ations can be in the form

of a fine powder for pul monaayF,&dfl) Sty Al en-Glo-HREEC isahal-at i on
device or self-propelling po ; di spensi fop-aul at { Ay .t he case of
sel f-propel I i ng 25sol ution aﬁgsi Hgygébﬁ%%ﬁapigﬁgkﬁtﬁgg29f§b > can be

achi eved either by choi ce of yg-wai(vg aiavi)g-N(Oe, alksh)s, @i-S@)aYy.s alkyl,
characteristics (i.e., being capable of producing a spray having tge
desired particle size) or byPl P6naglkal qt)hg(%g\{}l{ivé) Tq{é')@gééman%{ A~
suspended powder in controll i si.ze dnini SHr &t by

i nhalation, the conmpounds aI§§DE§E£ gmgg%figﬁggﬁ?%ﬂfEQQQ%pn?%%ﬂg% %Qrosol
spray from pressured cont ai n860,8HCdi sihehser-SOhNOD, .caditlpi osl a sui t abl e
30propellant, e.g., a gas suchéﬁ égrbﬁn'dioxide, or a nebulizer.

Systemi ¢ administration al soXta %B sy ansnucosal or transdermal means.
For transnucosal or transdernal adm nistration, penetrants appropriate to
the barrier t8 béselygedionya>6882pEP) E/S2012/ 029234 - 35 - perneated are
used in the fgnmulaiBon.: r I g t,
and i ncl ude, J?Hgégn%%@?&$%$d§€Q§§%§%%?gﬁﬁggﬁﬁhfé#%g +§E?T%g¥%ﬁégﬁggnand
bil e2®al ts. TgpOByugdEHI i)dNrand $t¥ati on can be acconplished through the use
of nasal sprays,.or sup ﬁsit r'egépgﬁr transdernmal adm nistration, the

active conpouRdsisf§pFe&IPR a {ated 5into ointnents, salves, gels, or
creans as gengfal)y kRoywny.in the art. The active conpounds can be
prepared with carfiers that will protect the conpound against rapid

elimnation f t.hg b , ch as a controlled rel ease formnul ati on,
i ncl udi ng inppgggé’ghﬁqﬁ¥é?%§ncapsulated delivery systens. Bi odegradabl e,

bi oconpati bl e_pal rs _can be use uc s et hyl ene vinyl acetate,
polyanhydrideEﬁﬁ6%556F9ggﬁﬁémg@ﬁ@g&ggpﬁ?ggﬁ¥%10polyorthoesters, and

pon% ctic acid. Method forlfre anat[?q of such forguLathgqs mﬁIJ be
appafent to t Hb®¥ aRFqY Be PreseHt ARy eRHen 3RO ROMROYE) ARG IS RI%| s be
used as pharmaceutically acceptable carriers. These can be prepared
according to nethods known to those skilled in the art, for exanple, as
described in U S. Patent No. 4,522,811. Oral or parenteral conpositions can
be fornulated in dosage unit formfor ease of 15adm nistration and
uniformty of dosage. Dosage unit formrefers to physically discrete units
suited as unitary dosages for the subject to be treated; each unit
containing a predeterm ned quantity of active conpound calculated to
produce the desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the dosage unit fornms of the
invention are dictated by and directly dependent on the unique
characteristics of 20the active conpound and the particul ar therapeutic
effect to be achieved, and the limtations inherent in the art of
conpoundi ng such an active conpound for the treatnment of individuals.
Furthernore, adm nistration can be by periodic injections of a bolus, or
can be nmade nore continuous by intravenous, intranuscul ar or
intraperitoneal administration froman external reservoir (e.g., an

i ntravenous bag). 25Where adhesion to a tissue surface is desired the
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In therapeutic use for treating, or conbating, bacterial infections in
mammal s, the conpounds or pharnaceutical conpositions thereof wll be

adm ni st ewedoriabs3g, parenterally 5and/or topically at &cCuasage/oee3obtain
and maintain a concentration, that is,_ an anount, or blood-level or tissue
| evel of active conponent in the animal undergoing treatnent which wll be
anti-mcrobially effective. Ehe term'ogffective anount” is understood to
mean that the conpound of t#&hi nventi is present in or on the recipient
in an anount sufficient to elycit biollogical activity, for exanple,
anti-mcrobial activity, anti fuagal Lviryg~anti-viral 10activity,
anti-parasitic activity, a or anfi feratiVe activity. Generally, an
ef fective anountfiEIdosage f actilve conppnent will be in the range of from

about 0.1 to about\ 100, more prefesably fKom about1.0 to about 50 ng/kg of
body wei ght/day.,fhe i i | i kel y depend on such
vari abl es as thejitype anpd extent of disease i ndicgation to be treated,
the overall heal {fh status of the particul ar tient, the relative
15bi ol ogiMal ef f the conpound deliver®d, the formulation of the
drug, the pr d types of excipients in the foffomhdsildn, and the
route of admnistration. Also, it is to be underg%g@d th tPfEF hq%gial
dosage a@hf Rharmecauicalinagepiaplesahssier BepoAt S thee @Eﬂbge LelelX B or der
to rapid =\ ired blood-level or.tissue level, or the initia
dosage cg%jggﬂgﬁﬁﬁﬁggf?ﬂgﬁ'the optimum and the daily dosage can be
progr essi vel yIn oo sspsesthd prdsag ihveatidt cdates® adoniposad heving thedendilag on t he
particular situation. If desired, thed@aily dose can al so be divided into
mul ti pl e doses for adm nistration, forg exanple, two to four tines per day.
5. Exanples In the foll ow ng exanpl es, Inucl ear magneti c resonance (NWVR)

: oAvance 500 spectroneter, or
in some cases a GE-Nicolet @ e . CBmon reaction solvents are

Chem cal Society’gg

manuf acturer unle . 0 hy" or "purified by
silica gel" refeps to ash col um chromat ogriaphy ing silica gel (EM
Merck, Silica Cel|| 60, 280-400 nmesh) unl ess otjherwi se noted. 30Exenplary
conpoundsvsynt heSi zed 4A accordance with the@nvention are listed in Tables
1 threugh §$L or dashed bond is shown to indigahglagvparticular WO
2012/ 125832PCT/ US2012/ 029234 stereochemi stry at a chiral center, whereas a
wavy bondr a ptiaromtesicalipaccepiebsbitdstenenprodarg thereph whiereireA, b LeRi.andem or
that the conmpound,is .a m xture thereof. The conpounds of the present
inventioﬁ“ﬁﬁﬁﬁﬁﬂaﬁﬁ%ﬁﬁred, fornmul ated, and delivered as salts, esters,
and prodrugs. [Fefe £BBMEME BREEnt ihNtIER FNINENDS @neh@ad aadh} Yhesbamilawi t hout
5indicating a particular Salt, ester, or prodrug form Table 1

Conpound Number Structure -1 P H2N

(formula Va)
10 or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein M and L are as

defined herein.

In one aspect, the present invention relates to a compound having the formula:
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OH

Cl

X

Cl
M\ / O
L N (formula Vb)
or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein M and L are as
defined herein.
In one aspect, the present invention relates to a compound having the formula:

OH

: Cl
S
Cl

M / N O
5 ™~ L (formula V)

or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein M and L are as
defined herein.

In one aspect, the present invention relates to a compound having the formula:
OH

Cl

NN
/L Cl
M / )
™~ L N (formula Vd)

10 or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein M and L are as
defined herein.
In one aspect, the present invention relates to a compound of formula I, wherein Z is a

3-14 membered saturated, unsaturated, or aromatic heterocycle containing one or more
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heteroatoms selected from nitrogen, oxygen, and sulfur. In another aspect, Z is a 6-membered
saturated, unsaturated, or aromatic heterocycle containing one or more heteroatoms selected
from nitrogen, oxygen, and sulfur. In another aspect, Z is a 5-membered saturated,
unsaturated, or aromatic heterocycle containing one or more heteroatoms selected from
nitrogen, oxygen, and sulfur.

In one aspect, the present invention relates to a compound of formulae I, IL, 1L, IV, Vv,
Va, Vb, V¢, or Vd, wherein L in M-L is a bond.

In one aspect, the present invention relates to a compound having a structure
corresponding to any one of the compounds listed in Table 1, Table 2, Table 3, Table 4, Table
5, Table 6, Table 7, or Table 8, or a pharmaceutically acceptable salt, ester, or prodrug
thereof.

In one aspect, the present invention relates to a use of one or more compounds in the
manufacture of a medicament for the treatment of a disorder or disease selected from
microbial infection, fungal infection, parasitic disease, proliferative disease, viral infection,
inflammatory disease, and gastrointestinal motility disorder in a mammal.

In one aspect, the present invention relates to a use of one or more compounds in the
manufacture of medicament for the treatment of a disorder, wherein the disorder is selected
from:

a skin infection, nosocomial pneumonia, post-viral pneumonia, an abdominal

infection, a urinary tract infection, bacteremia, septicemia, endocarditis, an atrio-

ventricular shunt infection, a vascular access infection, meningitis, surgical
prophylaxis, a peritoneal infection, a bone infection, a joint infection, a methicillin-
resistant Staphylococcus aureus infection, a vancomycin-resistant Enterococci

infection, a linezolid-resistant organism infection, and tuberculosis.
In one aspect, the compound is administered orally, parenterally, or topically.

The compounds of the present invention are useful as pharmaceutical agents,
particularly as anti-infective agents and/or as anti-proliferative agents, for treating humans
and animals, particularly for treating humans and other mammals. The compounds can be
used without limitation, for example, as anti-cancer, anti-microbial, anti-bacterial, anti-
fungal, anti-parasitic and/or anti-viral agents. Further, the present invention provides a
family of compounds that can be used without limitation as anti-inflammatory agents, for

example, for use in treating chronic inflammatory airway diseases, and/or as prokinetic
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agents, for example, for use in treating gastrointestinal motility disorders such as
gastroesophageal reflux disease, gastroparesis (diabetic and post surgical), irritable bowel
syndrome, and constipation. Further, the compounds can be used to treat or prevent a disease
state in a mammal caused or mediated by a nonsense or missense mutation.

Following synthesis, a therapeutically effective amount of one or more of the
compounds can be formulated with a pharmaceutically acceptable carrier for administration
to a human or an animal. Accordingly, the compounds or the formulations can be
administered, for example, via oral, parenteral, or topical routes, to provide an effective
amount of the compound. In alternative embodiments, the compounds prepared in
accordance with the present invention can be used to coat or impregnate a medical device,
e.g., a stent.

Compounds synthesized according to the methods of the invention can be used to
treat a disorder in a mammal, particularly humans, by administering to the mammal an
effective amount of one or more compounds of the invention thereby to ameliorate a
symptom of a particular disorder. Such a disorder can be selected from a skin infection,
nosocomial pneumonia, post-viral pneumonia, an abdominal infection, a urinary tract
infection, bacteremia, septicemia, endocarditis, an atrio-ventricular shunt infection, a vascular
access infection, meningitis, surgical prophylaxis, a peritoneal infection, a bone infection, a
joint infection, a methicillin-resistant Staphylococcus aureus infection, a vancomycin-

resistant Enferococci infection, a linezolid-resistant organism infection, and tuberculosis.

1. Definitions

The term “substituted,” as used herein, means that any one or more hydrogens on the
designated atom is replaced with a selection from the indicated group, provided that the
designated atom's normal valency is not exceeded, and that the substitution results in a stable
compound. When a substituent is keto (i.e. =O), then 2 hydrogens on the atom are replaced.
Keto substituents are not present on aromatic moieties. Ring double bonds, as used herein,
are double bonds that are formed between two adjacent ring atoms (e.g., C=C, C=N, or

N=N).

The present invention is intended to include all isotopes of atoms occurring in the
present compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. By way of general example and without limitation, isotopes of

hydrogen include tritium and deuterium, and isotopes of carbon include C-13 and C-14.
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The compounds described herein can have asymmetric centers. Compounds of the
present invention containing an asymmetrically substituted atom can be isolated in optically
active or racemic forms. It is well known in the art how to prepare optically active forms,
such as by resolution of racemic forms or by synthesis from optically active starting
materials. Many geometric isomers of olefins, C=N double bonds, and the like can also be
present in the compounds described herein, and all such stable isomers are contemplated in
the present invention. Cis and trans geometric isomers of the compounds of the present
invention are described and can be isolated as a mixture of isomers or as separated isomeric
forms. All chiral, diastereomeric, racemic, and geometric isomeric forms of a structure are
intended, unless the specific stereochemistry or isomeric form is specifically indicated. All
tautomers of shown or described compounds are also considered to be part of the present

invention.

When any variable (e.g., R") occurs more than one time in any constituent or formula

for a compound, its definition at each occurrence is independent of its definition at every

other occurrence. Thus, for example, if a group is shown to be substituted with 0-2 R!
moieties, then the group can optionally be substituted with up to two R! moieties and R! at
each occurrence is selected independently from the definition of R1. Also, combinations of
substituents and/or variables are permissible, but only if such combinations result in stable

compounds.

When a bond to a substituent is shown to cross a bond connecting two atoms in a ring,
then such substituent can be bonded to any atom in the ring. When a substituent is listed
without indicating the atom via which such substituent is bonded to the rest of the compound
of a given formula, then such substituent can be bonded via any atom in such substituent.
Combinations of substituents and/or variables are permissible, but only if such combinations

result in stable compounds.

When an atom or chemical moiety is followed by a subscripted numeric range (e.g.,
C1.¢), the invention is meant to encompass each number within the range as well as all
intermediate ranges. For example, “Ci. alkyl” is meant to include alkyl groups with 1, 2, 3,

4,5,6,1-6,1-5, 1-4, 1-3, 1-2, 2-6, 2-5, 2-4, 2-3, 3-6, 3-5, 3-4, 4-6, 4-5, and 5-6 carbons.

As used herein, “alkyl” is intended to include both branched and straight-chain
saturated aliphatic hydrocarbon groups having the specified number of carbon atoms. For

example, Cj.¢ alkyl is intended to include Cj, Cp, C3, C4, Cs, and Cg alkyl groups. Examples
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of alkyl include, but are not limited to, methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl,

t-butyl, n-pentyl, s-pentyl, and n-hexyl.

As used herein, “alkenyl” is intended to include hydrocarbon chains of either straight
or branched configuration having one or more carbon-carbon double bonds occurring at any
stable point along the chain. For example, Cy.¢ alkenyl is intended to include Cy, C3, C4, Cs,
and Cg alkenyl groups. Examples of alkenyl include, but are not limited to, ethenyl and
propenyl.

As used herein, “alkynyl” is intended to include hydrocarbon chains of either straight
or branched configuration having one or more carbon-carbon triple bonds occurring at any
stable point along the chain. For example, Cp.¢ alkynyl is intended to include Cp, C3, Cs, Cs,
and Cg alkynyl groups. Examples of alkynyl include, but are not limited to, ethynyl and
propynyl.

As used herein, “halo” or “halogen” refers to fluoro, chloro, bromo, and iodo.

“Counterion” is used to represent a small, negatively charged species such as chloride,

bromide, hydroxide, acetate, and sulfate.

As used herein, “carbocycle” or “carbocyclic ring” is intended to mean any stable
monocyclic, bicyclic, or tricyclic ring having the specified number of carbons, any of which
can be saturated, unsaturated, or aromatic. For example a Cs.14 carbocycle is intended to
mean a mono-, bi-, or tricyclic ring having 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, or 14 carbon
atoms. Examples of carbocycles include, but are not limited to, cyclopropyl, cyclobutyl,
cyclobutenyl, cyclopentyl, cyclopentenyl, cyclohexyl, cycloheptenyl, cycloheptyl,
cycloheptenyl, adamantyl, cyclooctyl, cyclooctenyl, cyclooctadienyl, fluorenyl, phenyl,
naphthyl, indanyl, adamantyl, and tetrahydronaphthyl. Bridged rings are also included in the
definition of carbocycle, including, for example, [3.3.0]bicyclooctane, [4.3.0]bicyclononane,
[4.4.0]bicyclodecane, and [2.2.2]bicyclooctane. A bridged ring occurs when one or more
carbon atoms link two non-adjacent carbon atoms. Preferred bridges are one or two carbon
atoms. It is noted that a bridge always converts a monocyclic ring into a tricyclic ring. When
a ring is bridged, the substituents recited for the ring can also be present on the bridge. Fused

(e.g., naphthyl and tetrahydronaphthyl) and spiro rings are also included.

As used herein, the term “heterocycle” or “heterocyclic” is intended to mean any

stable monocyclic, bicyclic, or tricyclic ring which is saturated, unsaturated, or aromatic and

c
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comprises 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. A bicyclic or
tricyclic heterocycle can have one or more heteroatoms located in one ring, or the
heteroatoms can be located in more than one ring. The nitrogen and sulfur heteroatoms can

5 optionally be oxidized (i.e., N—O and S(O),, where 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.e., a hydrogen is present if needed to maintain the tri-valency of the
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

10 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. It
is preferred that when the total number of S and O atoms in the heterocycle exceeds 1, then
these heteroatoms are not adjacent to one another. Bridged rings are also included in the

15  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. Bridges include, but are not limited to, one
carbon atom, two carbon atoms, one nitrogen atom, two nitrogen atoms, and a carbon-
nitrogen group. It is noted that a bridge always converts a monocyclic ring into a tricyclic
ring. When a ring is bridged, the substituents recited for the ring can also be present on the

20  bridge. Spiro and fused rings are also included.

As used herein, the term “aromatic heterocycle” or “heteroaryl” is intended to mean a
stable 3, 6, or 7-membered monocyclic or bicyclic aromatic heterocyclic ring or 7, 8, 9, 10,
11, or 12-membered bicyclic aromatic heterocyclic ring which consists of carbon atoms and
one or more heteroatoms, e.g., 1 or 1-2 or 1-3 or 1-4 or 1-5 or 1-6 heteroatoms, independently
25  selected from nitrogen, oxygen, and sulfur. In the case of bicyclic heterocyclic aromatic
rings, only one of the two rings needs to be aromatic (e.g., 2,3-dihydroindole), though both
can be (e.g., quinoline). The second ring can also be fused or bridged as defined above for
heterocycles. The nitrogen atom can be substituted or unsubstituted (i.e., N or NR wherein R
is H or another substituent, as defined). The nitrogen and sulfur heteroatoms can optionally
30  be oxidized (i.e., N—O and S(O),, where p =1 or 2). Itis to be noted that total number of S

and O atoms in the aromatic heterocycle is not more than 1.
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Examples of heterocycles include, but are not limited to, acridinyl, azocinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzoxazolinyl, benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl,

S chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl,
dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl, imidazolinyl,
imidazolyl, 1 H-indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isatinoyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl,
isothiazolyl, isoxazolyl, methylenedioxyphenyl, morpholinyl, naphthyridinyl,

10  octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,
1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxindolyl, pyrimidinyl, phenanthridinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathinyl, phenoxazinyl, phthalazinyl,
piperazinyl, piperidinyl, piperidonyl, 4-piperidonyl, piperonyl, pteridinyl, purinyl, pyranyl,
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole, pyridoimidazole,

15  pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl,

~ quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrazolyl, 6/-1,2,5-thiadiazinyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl,
thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl, triazinyl, 1,2,3-
20  -triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenyl.

As used herein, the term “amine protecting group” is intended to mean a functional
group that converts an amine, amide, or other nitrogen-containing moiety into a different
chemical group that is substantially inert to the conditions of a particular chemical reaction.
Amine protecting groups are preferably removed easily and selectively in good yield under

25  conditions that do not affect other functional groups of the molecule. Examples of amine
protecting groups include, but are not limited to, benzyl, -butyldimethylsilyl, r-
butdyldiphenylsilyl, #-butyloxycarbonyl, p-methoxybenzyl, methoxymethyl, tosyl,
trifluoroacetyl, trimethylsilyl, fluorenyl-methyloxycarbonyl, 2-trimethylsilyl-
ethyoxycarbonyl, 1-methyl-1-(4-biphenylyl) ethoxycarbonyl, allyloxycarbonyl, and

30  benzyloxycarbonyl. Other suitable amine protecting groups are straightforwardly identified
by those of skill in the art, e.g., by reference to Green & Wuts, Protective Groups in Organic
Synthesis, 3d Ed. (1999, John Wiley & Sons, Inc.).
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“Stable compound” and “stable structure” are meant to indicate a compound that is
sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture,

and formulation into an efficacious therapeutic agent.

As used herein, the phrase “pharmaceutically acceptable” refers to those compounds,
materials, compositions, carriers, and/or dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of human beings and animals
without excessive toxicity, irritation, allergic response, or other problem or complication,

commensurate with a reasonable benefit/risk ratio.

As used herein, “pharmaceutically acceptable salts” refer to derivatives of the
disclosed compounds wherein the parent compound is modified by making acid or base salts
thereof. Examples of pharmaceutically acceptable salts include, but are not limited to,
mineral or organic acid salts of basic residues such as amines, alkali or organic salts of acidic
residues such as carboxylic acids, and the like. The pharmaceutically acceptable salts include
the conventional non-toxic salts 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,
benzene sulfonic, benzoic, bicarbonic, carbonic, citric, edetic, ethane disulfonic, ethane
sulfonic, fumaric, glucoheptonic, gluconic, glutamic, glycolic, glycollyarsanilic,
hexylresorcinic, hydrabamic, hydrobromic, hydrochloric, hydroiodic, hydroxymaleic,
hydroxynaphthoic, isethionic, lactic, lactobionic, lauryl sulfonic, maleic, malic, mandelic,
methane sulfonic, napsylic, nitric, oxalic, pamoic, pantothenic, phenylacetic, phosphoric,
polygalacturonic, propionic, salicyclic, stearic, subacetic, succinic, sulfamic, sulfanilic,

sulfuric, tannic, tartaric, and toluene sulfonic.

The pharmaceutically acceptable salts of the present invention can be synthesized
from a parent compound that contains a basic or acidic moiety by conventional chemical
methods. Generally, such salts can be prepared by reacting the free acid or base forms of
these compounds with a stoichiometric amount of the appropriate base or acid in water or in
an organic solvent, or in a mixture of the two; generally, non-aqueous media like ether, ethyl
acetate, ethanol, isopropanol, or acetonitrile are preferred. Lists of suitable salts are found in
Remington's Pharmaceutical Sciences, 18th ed. (Mack Publishing Company, 1990). For

example, salts can include, but are not limited to, the hydrochloride and acetate salts of the
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aliphatic amine-containing, hydroxyl amine-containing, and imine-containing compounds of

the present invention. A nonlimiting example of a salt of a compound of the present

invention is the monohydrochloride salt of compound 7. This salt is exemplified in the

Examples.

Additionally, the compounds of the present invention, and particularly the salts of the
compounds, can exist in either hydrated or unhydrated (the anhydrous) form or as solvates
with other solvent molecules. Nonlimiting examples of hydrates include monohydrates,
dihydrates, etc. Nonlimiting examples of solvates include ethanol solvates, acetone solvates,

etc.

Since prodrugs are known to enhance numerous desirable qualities of pharmaceuticals
(e.g., solubility, bioavailability, manufacturing, etc.) the compounds of the present invention
can be delivered in prodrug form. Thus, the present invention is intended to cover prodrugs
of the presently claimed compounds, methods of delivering the same and compositions
containing the same. “Prodrugs” are intended to include any covalently bonded carriers that
release an active parent drug of the present invention in vivo when such prodrug is
administered to a mammalian subject. Prodrugs the present invention are prepared by
modifying functional groups present in the compound in such a way that the modifications
are cleaved, either in routine manipulation or i vivo, to the parent compound. Prodrugs
include compounds of the present invention wherein a hydroxy, amino, or sulfhydryl group is
bonded to any group that, when the prodrug of the present invention is administered to a
mammalian subject, cleaves to form a free hydroxyl, free amino, or free sulthydryl group,
respectively. Examples of prodrugs include, but are not limited to, acetate, formate, and
benzoate derivatives of alcohol and amine functional groups in the compounds of the present

invention.

“Stable compound” and “stable structure” are meant to indicate a compound that is
sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture,

and formulation into an efficacious therapeutic agent.

As used herein, “treating” or “treatment” means the treatment of a disease-state in a
mammal, particularly in a human, and include: (a) preventing the disease-state from
occurring in a mammal, in particular, when such mammal is predisposed to the disease-state

but has not yet been diagnosed as having it; (b) inhibiting the disease-state, i.c., arresting its
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development; and/or (c) relieving the disease-state, i.e., causing regression of the disease

state.
As used herein, “mammal” refers to human and non-human patients.

As used herein, the term “effective amount” refers to an amount of a compound, or a
combination of compounds, of the present invention effective when administered alone or in
combination as an anti-proliferative and/or anti-infective agent. In particular, an effective
amount refers to an amount of the compound present in or on a recipient sufficient to elicit
biological activity, for example, anti-infective activity (e.g., anti-microbial activity, anti-
fungal activity, anti-viral activity, anti-parasitic activity) and/or anti-proliferative activity.
The combination of compounds optionally is a synergistic combination. Synergy, as
described, for example, by Chou and Talalay, Adv. Enzyme Regul. vol. 22, pp. 27-55 (1984),
occurs when the effect of the compounds when administered in combination is greater than
the additive effect of the compounds when administered alone as a single agent. In general, a
synergistic effect is most clearly demonstrated at sub-optimal concentrations of the
compounds. Synergy can be in terms of lower cytotoxicity, increased anti-proliferative
and/or anti-infective effect, or some other beneficial effect of the combination compared with

the individual components.
All percentages and ratios used herein, unless otherwise indicated, are by weight.

Throughout the description, where compositions are described as having, including,
or comprising specific components, it is contemplated that compositions also consist
essentially of, or consist of, the recited components. Similarly, where processes are described
as having, including, or comprising specific process steps, the processes also consist
essentially of, or consist of, the recited processing steps. Further, it should be understood that
the order of steps or order for performing certain actions is immaterial so long as the
invention remains operable. Moreover, two or more steps or actions can be conducted

simultaneously.
All percentages and ratios used herein, unless otherwise indicated, are by weight.

Throughout the description, where compositions are described as having, including,
or comprising specific components, it is contemplated that compositions also consist
essentially of, or consist of, the recited components. Similarly, where processes are described

as having, including, or comprising specific process steps, the processes also consist
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essentially of, or consist of, the recited processing steps. Further, the process steps are
numbered for convenience in a claim or group of dependent claims. Moreover, two or more

steps or actions can be conducted simultaneously.

2. Compounds

5 In another aspect, the invention provides a pharmaceutically acceptable salt, ester, or

prodrug of a compound listed in Tables 1 to 8 below.

In another aspect, the invention is not the compound:
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Cl (7-2), or Cl (7-3).

In another aspect, the invention does include pharmaceutically acceptable salts, esters,
or prodrugs of the compounds listed directly above (1-1, 1-5, 2-26, 2-27, 3-1, 3-3, 3-11, 3-12,
3-15, 3-16, 4-3, 4-5, 4-6, 4-7, 4-8, 4-9, 4-12, 4-13, 4-14, 7-2, or 7-3).

The invention further provides methods for synthesizing any one of the foregoing
compounds, including pharmaceutically acceptable salts, esters, or prodrugs of these

compounds.

Yet another aspect of the invention provides a pharmaceutical composition comprising
an effective amount of one or more of the foregoing compounds and a pharmaceutically

acceptable carrier.

One or more of the foregoing compounds can also be incorporated into a medical
device. For example, a medical device, such as a medical stent, can contain or be coated with

one or more of the compounds of the invention.

In still another aspect, the invention provides a method for treating a microbial
infection, a fungal infection, a viral infection, a parasitic disease, a proliferative disease, an
inflammatory disease, or a gastrointestinal motility disorder in a mammal. The method
involves administering an effective amount of one or more compounds or pharmaceutical

compositions of the invention, for example, via oral, parenteral or topical routes.

In another aspect, the invention is not a method for treating respiratory tract infections
(RTI). In another aspect, the invention is a method for treating a microbial infections wherein
the bacterial strain is not Streptococcus pneumoniae, Streptococcus pyogenes, Haemophilus

influenza and MRSA.

In addition, the present invention provides the use of a compound according to the
present invention in the manufacture of a medicament useful for the methods of the present

invention.
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The invention provides a method of treating a disorder in a mammal comprising the
step of administering to the mammal an effective amount of one or more compounds of the
invention thereby to ameliorate a symptom of a particular disorder. Such a disorder can be
selected from a skin infection, nosocomial pneumonia, post-viral pneumonia, an abdominal

5  infection, a urinary tract infection, bacteremia, septicemia, endocarditis, an atrio-ventricular
shunt infection, a vascular access infection, meningitis, surgical prophylaxis, a peritoneal
infection, a bone infection, a joint infection, a methicillin-resistant Staphylococcus aureus
infection, a vancomycin-resistant Enferococci infection, a linezolid-resistant organism

infection, and tuberculosis.

10 3. Characterization of Compounds of the Invention
Compounds designed, selected and/or optimized by methods described above, after
being produced, can be characterized using a variety of assays known to those skilled in the
art to determine whether the compounds have biological activity. For example, the
compounds can be characterized by conventional assays, including but not limited to those
15  assays described below, to determine whether the compounds have a predicted activity,

binding activity and/or binding specificity.

Furthermore, high-throughput screening can be used to speed up analysis using such
assays. As a result, it can be possible to screen rapidly the molecules described herein for
activity, for example, as anti-cancer, anti-bacterial, anti-fungal, anti-parasitic or anti-viral

20  agents. Also, it can be possible to assay how the compounds interact with a ribosome or
ribosomal subunit and/or are effective as modulators (for example, inhibitors) of protein
synthesis using techniques known in the art. General methodologies for performing high-
throughput screening are described, for example, in Devlin, High Throughput Screening,
(Marcel Dekker, 1998); and U.S. Patent No. 5,763,263. High-throughput assays can use one

25  or more different assay techniques including, but not limited to, those described below.

(1) Surface Binding Studies. A variety of binding assays can be useful in screening
new molecules for their binding activity. One approach includes surface plasmon resonance
(SPR) that can be used to evaluate the binding properties of molecules of interest with respect

to a ribosome, ribosomal subunit or a fragment thereof.

30 SPR methodologies measure the interaction between two or more macromolecules in
real-time through the generation of a quantum-mechanical surface plasmon. One device,

(BIAcore Biosensor RTM from Pharmacia Biosensor, Piscatawy, N.J.) provides a focused
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beam of polychromatic light to the interface between a gold film (provided as a disposable
biosensor "chip") and a buffer compartment that can be regulated by the user. A 100 nm
thick "hydrogel" composed of carboxylated dextran that provides a matrix for the covalent
immobilization of analytes of interest is attached to the gold film. When the focused light
interacts with the free electron cloud of the gold film, plasmon resonance is enhanced. The
resulting reflected light is spectrally depleted in wavelengths that optimally evolved the
resonance. By separating the reflected polychromatic light into its component wavelengths
(by means of a prism), and determining the frequencies that are depleted, the BIAcore
establishes an optical interface which accurately reports the behavior of the generated surface
plasmon resonance. When designed as above, the plasmon resonance (and thus the depletion
spectrum) is sensitive to mass in the evanescent field (which corresponds roughly to the
thickness of the hydrogel). If one component of an interacting pair is immobilized to the
hydrogel, and the interacting partner is provided through the buffer compartment, the
interaction between the two components can be measured in real time based on the
accumulation of mass in the evanescent field and its corresponding effects of the plasmon
resonance as measured by the depletion spectrum. This system permits rapid and sensitive
real-time measurement of the molecular interactions without the need to label either

component.

(2) Fluorescence Polarization. Fluorescence polarization (FP) is a measurement
technique that can readily be applied to protein-protein, protein-ligand, or RNA-ligand
interactions in order to derive ICsos and Kds of the association reaction between two
molecules. In this technique one of the molecules of interest is conjugated with a
fluorophore. This is generally the smaller molecule in the system (in this case, the compound
of interest). The sample mixture, containing both the ligand-probe conjugate and the
ribosome, ribosomal subunit or fragment thereof, is excited with vertically polarized light.
Light is absorbed by the probe fluorophores, and re-emitted a short time later. The degree of
polarization of the emitted light is measured. Polarization of the emitted light is dependent
on several factors, but most importantly on viscosity of the solution and on the apparent
molecular weight of the fluorophore. With proper controls, changes in the degree of
polarization of the emitted light depends only on changes in the apparent molecular weight of
the fluorophore, which in-turn depends on whether the probe-ligand conjugate is free in
solution, or is bound to a receptor. Binding assays based on FP have a number of important

advantages, including the measurement of ICses and Kds under true homogenous equilibrium
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conditions, speed of analysis and amenity to automation, and ability to screen in cloudy

suspensions and colored solutions.

(3) Protein Synthesis. It is contemplated that, in addition to characterization by the
foregoing biochemical assays, the compound of interest can also be characterized as a
modulator (for example, an inhibitor of protein synthesis) of the functional activity of the

ribosome or ribosomal subunit.

Furthermore, more specific protein synthesis inhibition assays can be performed by
administering the compound to a whole organism, tissue, organ, organelle, cell, a cellular or
subcellular extract, or a purified ribosome preparation and observing its pharmacological and
inhibitory properties by determining, for example, its inhibition constant (ICso) for inhibiting
protein synthesis. Incorporation of 3H leucine or >°S methionine, or similar experiments can
be performed to investigate protein synthesis activity. A change in the amount or the rate of
protein synthesis in the cell in the presence of a molecule of interest indicates that the
molecule is a modulator of protein synthesis. A decrease in the rate or the amount of protein

synthesis indicates that the molecule is a inhibitor of protein synthesis.

Furthermore, the compounds can be assayed for anti-proliferative or anti-infective
properties on a cellular level. For example, where the target organism is a microorganism,
the activity of compounds of interest can be assayed by growing the microorganisms of
interest in media either containing or lacking the compound. Growth inhibition can be
indicative that the molecule could be acting as a protein synthesis inhibitor. More
specifically, the activity of the compounds of interest against bacterial pathogens can be
demonstrated by the ability of the compound to inhibit growth of defined strains of human
pathogens. For this purpose, a panel of bacterial strains can be assembled to include a variety
of target pathogenic species, some containing resistance mechanisms that have been
characterized. Use of such a panel of organisms permits the determination of structure-
activity relationships not only in regards to potency and spectrum, but also with a view to
obviating resistance mechanisms. The assays can be performed in microtiter trays according
to conventional methodologies as published by The National Committee for Clinical
Laboratory Standards (NCCLS) guidelines (NCCLS. M7-A5-Methods for Dilution
Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically; Approved Standard-
Fifth Edition. NCCLS Document M100-S12/M7 (ISBN 1-56238-394-9)).

WO
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4. Formulation and Administration

The compounds of the invention can be useful in the prevention or treatment of a
variety of human or other animal disorders, including for example, bacterial infection, fungal
infections, viral infections, parasitic diseases, and cancer. Itis 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
or parenteral, for example, intravenous, intradermal, inhalation, transdermal (topical),
transmucosal, and rectal administration. Solutions or suspensions used for parenteral,
intradermal, or subcutaneous application can include the following components: a sterile
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine,
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such

as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates and agents
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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, 18th ed. (Mack Publishing Company, 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 molding the drug
optionally with one or more accessory ingredients. Compressed tablets can be prepared by
compressing, in a suitable machine, the drug in a free-flowing form such as a powder or
granules, optionally mixed by a binder, lubricant, inert diluent, surface active or dispersing
agent. Molded tablets can be made by molding, in a suitable machine, a mixture of the

powdered drug and suitable carrier moistened with an inert liquid diluent.
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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 extemporaneous
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 polyetheylene 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.

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

dispersion medium and the required other ingredients from those enumerated above. In the
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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.

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.

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,
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

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 self-propelling
solution and spray formulations, the effect can be achieved either by choice of a valve having
the desired spray characteristics (i.e., being capable of producing a spray having the desired
particle size) or by incorporating the active ingredient as a suspended powder in controlled
particle size. For administration by inhalation, the compounds also can be delivered in the
form of an aerosol spray from pressured container or dispenser which contains a suitable

propellant, e.g., a gas such as carbon dioxide, or a nebulizer.

Systemic administration also can be by transmucosal or transdermal means. For

transmucosal or transdermal administration, penetrants appropriate to the barrier to be
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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 accbmplished through the use of nasal sprays or
suppositories. For transdermal administration, the active compounds typically are formulated

into ointments, salves, gels, or creams as generally known in the art.

The active compounds can be prepared with carriers that will protect the compound
against rapid elimination from the body, such as a controlled release formulation, including
implants and microencapsulated delivery systems. Biodegradable, biocompatible polymers
can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen,
polyorthoesters, and polylactic acid. Methods for preparation of such formulations will be
apparent to those skilled in the art. Liposomal suspensions can also be used as
pharmaceutically acceptable carriers. These can be prepared according to methods known to

those skilled in the art, for example, as described in U.S. Patent No. 4,522,811.

Oral or parenteral compositions can be formulated in dosage unit form for ease of
administration and uniformity of dosage. Dosage unit form refers to physically discrete units
suited as unitary dosages for the subject to be treated; each unit containing a predetermined
quantity of active compound calculated to produce the desired therapeutic effect in
association with the required pharmaceutical carrier. The specification for the dosage unit
forms of the invention are dictated by and directly dependent on the unique characteristics of
the active compound and the particular therapeutic effect to be achieved, and the limitations
inherent in the art of compounding such an active compound for the treatment of individuals.
Furthermore, administration can be by periodic injections of a bolus, or can be made more
continuous by intravenous, intramuscular or intraperitoneal administration from an external

reservoir (e.g., an intravenous bag).

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

solution.

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

For example, an active compound can be applied to a stent at the site of vascular
injury. Stents can be prepared by any of the methods well known in the pharmaceutical art.
See, e.g., Fattori, R. and Piva, T., “Drug Eluting Stents in Vascular Intervention,” Lancet,
2003, 361, 247-249; Morice, M. C., “A New Era in the Treatment of Coronary Disease?”
European Heart Journal, 2003, 24, 209-211; and Toutouzas, K. et al., “Sirolimus-Eluting
Stents: A Review of Experimental and Clinical Findings,” Z. Kardiol., 2002, 91(3), 49-57.
The stent can be fabricated from stainless steel or another bio-compatible metal, or it can be
made of a bio-compatible polymer. The active compound can be linked to the stent surface,
embedded and released from polymer materials coated on the stent, or surrounded by and
released through a carrier which coats or spans the stent. The stent can be used to administer
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
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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 thereof will be administered 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. The term “effective amount” is understood to mean that the
compound of the invention is present in or on the recipient in an amount sufficient to elicit
biological activity, for example, anti-microbial activity, anti-fungal activity, anti-viral
activity, anti-parasitic activity, and/or anti-proliferative activity. 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.

S. Examples

In the following examples, nuclear magnetic resonance (NMR) spectra are obtained
on a Bruker Avance 300 orv Avance 500 spectrometer, or in some cases a GE-Nicolet 300
spectrometer. Common reaction solvents are 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.

Exemplary compounds synthesized in accordance with the invention are listed in

Tables 1 through 8. A bolded or dashed bond is shown to indicate a particular
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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.

The compounds of the present invention can be prepared, formulated, and delivered as
salts, esters, and prodrugs. For convenience, the compounds are generally shown without

indicating a particular salt, ester, or prodrug form.
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The following schemes depict exemplary chemistry available for synthesizing the
compounds of the invention. It will be appreciated, however, that the desired compounds can

be synthesized using other alternative chemistries known in the-art.

Synthetic Schemes

The compounds of the present invention can be prepared via a palladium catalyzed
Suzuki coupling reaction. See, e.g., Miyaura et al., Tetrahedron Letters, 3437 (1979), and
Miyaura & Suzuki, Chem. Comm., 866 (1979). Specifically, the biaryl portion of the
compounds of the present invention can be made by coupling an aryl boronic acid or ester

with an aryl halide, aryl tosylate, or other aryl compound with an appropriate leaving group.
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Example 1: Synthesis of Compound 1-6.

This example illustrates the synthesis of Compound 1-6 via intermediate Aldehyde

2, this aldehyde which is prepared using a palladium catalyzed Suzuki coupling.

OH

F

F__ . HN_. _O
s~ 7

I H cl” >cl

Cl Cl O

OH

lodo Compound 1 Aldehyde 2

A solution of Iodo Compound 1 (0.60 g, 1.5 mmol) in toluene (9 mL), ethanol (3
mL), and water (3 mL) was treated with 4-formylphenylboronic acid (0.27 g, 1.8 mmol) and
potassium carbonate (0.62 g, 4.5 mmol). The solution was degassed,
tetrakis(triphenylphosphine)palladium(0) (0.087 g, 0.075 mmol) was added and the solution
degassed again. The reaction mixture was stirred at 60 °C for 2 h, diluted with methylene
chloride (50 mL), and washed with water (15 mL). The water layer was extracted with
methylene chloride (30 mL). Drying (Na;SO4) and evaporation to yield Aldehyde 2 (0.52 g,
1.4 mmol, 93%) as a light brown powder: 'HNMR (300 MHz, CDCl3): 8 10.05 (s, 1 H),
7.95(d, J=8 Hz, 2 H), 7.74 (d, /= 8 Hz, 2 H), 7.64 (d, J= 8 Hz, 2 H), 7.50 (d, /= 8 Hz, 2
H), 7.08 (d, /=9 Hz, 1 H), 5.87 (s, 1 H), 5.19 (broad t, /= 4 Hz, 1 H), 4.75-4.42 (m, 2 H),
4.41-4.30 (m, 1H), 2.70 (d, /=3 Hz, 1 H).

~ OH
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Aldehyde 2 Compound 1-6
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A solution of Aldehyde 2 (0.015 g, 0.039 mmol) in methylene chloride (0.5 mL) was
treated with triethylamine (0.011 mL, 0.078 mmol) and 1,2,4-oxodiazole-3-methylamine
hydnxﬂﬂoﬂde(QOOSg,0059rnnuﬂ)andsﬁnedat25°Cfbr15nﬁnuws.Sodhnn
triacetoxyborohydride was added (0.025 g, 0.12 mmol), and the solution was stirred for at 25

5 °C for 3 h, diluted with methylene chloride (4 mL) and washed with water (1 mL). The water
layer was twice extracted with methylene chloride (4 mL). Drying (Na;SO.) and evaporation
of solvent yielded crude product, which was purified by preparatory thin-layer
chromatography (SiO,, ethyl acetate:hexane (2:1)) to afford Compound 1-6 (0.008 g, 0.017
mmol, 44%) as a white powder: MS (ESI): 467 (M+H)".

10
Example 2: Synthesis of Compounds 1-3, 3-2, and 3-7
This example illustrates the synthesis of compounds 1-3, 3-2, and 3-7.

OH OH OH
/O)\‘/\OH ._l, /O)\‘/\OH __l, /@/’\r\ OH
NH HN HN
O,N 2 O.N \ﬂ/ H,N w/
1 2 o) 3 0]

o Ph
OH O—\<
iii OH v OH Vv N
e LT R (I
‘ | OH
4 © 5 6
Ph Ph Ph

' . o

vi WN vii /@/Hi\N viii N
0
| F ~B F R F
OH OH
o . 9,10,3-2: R=
e F — = F
NH N
R 2 R HN._-© Ho,()
2
3 Cl

i: Acetic anhydride/NaHCO;, H,O/THF, 0°C-tt; ii: Pd-C/[H,], MeOH; iii: a), NaNO,/HCI, H,0, 0°C;

b), Ki, 0 °C-rt; iv: 10% H,SOy, 110 °C; v: ethyl benzimidate hydrochloride/EtsN, CICH,CH,Cl, reflux;

vi: DAST, CH,Cls, -78°C-1t; vii: n-BuLi/ isopropy! pinacol boronate, THF, -78°C-rt; viii: R-Br/Pd(PPhs),/K,COs,
toluene/EtOH/H,0, 90°C; ix: AcOH/6 N HCl, 110°C; x: Cl,CHCOCI/Et;N, CH,Cl,, 0°C-rt.
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N-[2-Hydroxy-1-hydroxymethyl-2-(4-nitro-phenyl)-ethylj-acetamide (2): To a mixture of
D~(-)-threo-2-amino-p-nitrophenyl-propane-1,3-diol (1) (9.85 g, 46.4 mmol), NaHCO; (29.2
g, 348.0 mmol), water (300 ml) and THF (100 ml) was added dropwise a solution of acetic
anhydride (13.1 ml, 139.1 mmol) in THF (30 ml) at 0 °C. After addition was completed, the
resulted mixture was stirred at room temperature overnight. The reaction mixture was
extracted with EtOAc (300 ml x 3). The EtOAc extract was washed with brine (100 ml),
dried over Na,SO, and concentrated. The crude product was triturated with EtOAc (30 ml)
and filtered. The solid was collected and dried to afford 2 as white powder (10.6 g, 90%).
'NMR (300 MHz, DMSO"dé): §8.17 (d, J=8.7 Hz, 2H), 7.58 (d, ] = 8.7 Hz, 2H), 5.82 (d, J
=7.5 Hz, 1H), 5.01 (m, 1H), 4.84 (t, ] =4.5 Hz, 1H), 3.94 (m, 1H), 3.53 (m, 1H), 3.28 (m,
1H), 1.69 (s, 3H); C;H4N,0s, LCMS (EI) m/z: 254 M.

N-[2-(4-Amino-phenyl)-2-hydroxy-1-hydroxymethyl-ethyl]-acetamide (3): 2(4.07¢g,16
mmol) was dissolved in MeOH (40 ml). After purging with argon, Pd/C (10 %, 0.4 g) was
added and the mixture was stirred under hydrogen atmosphere for 16 h at room temperature.
Filtered through a pad of celite and the filtrate was concentrated to afford 3 as light yellowish
solid (3.80 g, 100%). 'NMR (300 MHz, CD;0D): § 7.12 (d, J = 8.4 Hz, 2H), 6.70 (d, ] = 8.4
Hz, 2H), 4.73 (d, J = 5.4 Hz, 1H), 4.02 (m, 1H), 3.61 (dd, ] = 5.4, 10.8 Hz, 1H), 3.40 (dd, J =
5.4, 10.8 Hz, 1H), 1.93 (s, 3H); C;1H6N203, LCMS (EI) m/z: 225 (M™+H).

N-[2-Hydroxy-1-hydroxymethyl-2-(4-iodo-phenyl)-ethyl]-acetamide (4): A solution of
NaNO, (7.47 g, 108 mmol) in water (100 ml) was added dropwise to a solution of 3 (22.4 g.
100 mmol) in 1 N HCI (200 ml) at 0 °C. After addition was completed, the mixture was
stirred for additional 30 min and then added slowly to a solution of KI (24.40 g, 147 mmol) in
water (180 ml) at 0 °C. After addition was completed, the mixture was warmed up to room
temperature and stirred overnight. The mixture was neutralized with solid KOH and extracted
with EtOAc (600 ml x 3). The extract was washed with brine (500 ml), dried over NaySOy4
and concentrated to afford 4 as light yellowish solid (26.7 g, 81%). 'NMR (300 MHz,
CD;0D): 8 7.65 (d, J = 9 Hz, 2H), 7.16 (d, ] = 9 Hz, 2H), 4.89 (d, J = 9 Hz, 1H), 4.04 (m,
1H), 3.68 (dd, J = 6.3, 10.8 Hz, 1H), 3.47 (dd, J=5.4,10.8 Hz, 1H), 2.01 (s, 3H);
C1H4INOs, LCMS (EI) m/z: 335 (M™).
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2-Amino-1-(4-iodo-phenyl)-propane-1,3-diol (5): A solution of 4 (53.4 g, 159 mmol) in
10% H,S04 (320 ml) was heated at 105 °C for 18 h. Cooled to room temperature and basified
with KOH to pH = 13, extracted with EtOAc (400 ml x 6), washed with brine (50 ml), dried
over Na,SO, and concentrated to afford 5 as light yellowish solid (45.0 g, 96.6%). 'NMR
(300 MHz, CD30D): & 7.56 (d, ] = 9 Hz, 2H), 7.05 (d, J = 9 Hz, 2H), 4.45 (d, ] = 8.2 Hz,
1H), 3.34 (dd, ] = 4.8, 10.8 Hz, 1H), 3.21 (dd, J = 5.4, 10.8 Hz, 1H), 2.76 (m, 1H);
CoH5INO,, LCMS (ED) m/z: 294 (M'+H).

[5-(4-Iodo-phenyl)-2-phenyl-4,5-dihydro-oxazol-4-yl]-methanol (6): A mixture of 5 (45.0
g, 153.6 mmol), ethyl benzimidate hydrochloride (28.5 g, 153.6), triethylamine (19.8 g, 153.6
mmol)and dichloroethane (800 ml) was refluxed overnight. The mixture was then cooled to -
20 °C for 4 h. The crystals were collected by filtration and washed with water, and dried to
afford 6 (36.30 g, 62%). 'NMR (300 MHz, CD;0D): 8 8.01 (d, J=8.4 Hz, 2H), 7.83 (d, ] =
8.4 Hz, 2H), 7.65 (m, 1H), 7.56 (m, 2H), 7.22 (d, ] = 8.4 Hz, 2H), 5.58 (d, ] = 6.3 Hz, 1H),
5.12 (t,J = 5.7 Hz, 1H), 4.12 (m, 1H), 3.79 (m, 1H), 3.62 (m, 1H); Ci6H;4INO2, LCMS (EI)
m/z: 379 (M.

4-Fluoromethyl-5-(4-iodo-phenyl)-2-phenyl-4,5-dihydro-oxazole (7): A solution of 6 (21
g, 55.40 mmol) in methylenechloride (800 ml) was cooled to -78 °C and DAST (11.62 ml,
88.67 mmol) was added dropwise. After addition, the mixture was slowly warmed up to room
temperature and stirred at room temperature overnight before qﬁenched with 10 ml of water.
The mixture then washed with water (500 ml), saturated sodium bicarbonate (500 ml) and
concentrated. The crude product was triturated with methylenechloride (50 ml) and filtered.
The filtrate was concentrated and purified by flash chromatography (silica gel, 15% EtOAc in
hexane) to afford 7 as with solid (12.5 g, 53%). 'NMR (300 MHz, CDCl3): $ 8.02 (d,J=7.4
Hz, 2H), 7.72 (d, ] = 7.4 Hz, 2H), 7.56 (m, 1H), 7.52 (m, 2H), 7.11 (d, J = 5.4 Hz, 2H), 5.52
(d, ] = 6.9 Hz, 1H), 4.75 (ddd, J = 3.8, 9.5, 28.2 Hz, 1H), 4.60 (ddd, ] = 3.8, 9.5, 28.2 Hz,
1H), 4.36 (m, 1H); C,¢H;3FINO, LCMS (EI) m/z: 381 (M)

4-Fluoromethyl-2-phenyl-5-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
4,5-dihydro-oxazole (8): To a solution of 7 (760 mg, 2.0 mmol) in THF (5 ml) was added n-
BuLi (2 ml, 1.6 M in Hexane, 3.2 mmol) at -78 °C. After stirring for 30 min, isopropyl

pinacol boronate (595 mg, 3.2 mmol) was added. Slowly warmed to room temperature and



/" \ 0
I'SI HN
8-9 Ck

10

15

20

25

SI HNO, 'O OH WO 2012/ 125832PCT/ US2012/ 029234 - 64 - 8-7 %l a
oHO0OS// 0 880\ / \ 40 laHNO OH0 N+:0 / - -0
WO 2012/125832 PCT/US2012/029234

-78 -

stirred overnight. The reaction mixture was diluted with EtOAc (40 ml) and washed with
water (30 ml), dried over Na,SO, and concentrated. The crude product was purified by PTLC
(Hexane/ EtOAc, 2:1) to afford 8 as white solid (490 mg, 64%). 'NMR (300 MHz, CDCl3): &
8.04 (d, J=7.0 Hz, 2H), 7.83 (d,J = 7.0 Hz, 2H), 7.51 (m, 1H), 7.45 (m, 2H), 7.36 (d, J =
7.8 Hz, 2H), 5.87 (d, ] = 6.9 Hz, 1H), 4.76 (m, 1H), 4.61 (m, 1H), 4.35 (m, 1H), 1.34 (s,
12H); C,HysBFNO;, LCMS (ET) m/z: 381 (M).

{5-[4-(4-Fluoromethyl-2-phenyl-4,5-dihydro-oxazol-5-yl)-phenyl]-pyridin-2-yl}-
methanoi (9): A mixture of 8 (308 mg, 0.8 mmol), 2-hydromethyl-5-bromopyridine (150 mg,
0.8 mmol), K,COs (332 mg, 2.4 mmol), Pd(dppf)Cl, (34 mg, 0.04 mmol) and
toluene/EtOH/H,0 (3:1:1, 10 ml) was degassed. The mixture was heated at 90 °C for 16 h
under argon atmosphere. Diluted with EtOAc (50 ml), washed with H,O (30 ml) and
concentrated. The crude product was purified by PTLC (EtOAc/Hexane, 1:1) to afford 9 as
white solid (180 mg, 63%). '"NMR (300 MHz, CDCls): & 8.78 (d, J = 1.8 Hz, 1H), 8.04 (d, J
= 6.9 Hz, 2H), 7.87 (dd, ] = 1.8, 8.1 Hz, 1H), 7.61 (d, J = 8.1 Hz, 2H), 7.53 (m, 1H), 7.48 (m,
4H), 7.33 (d,J = 8.1 Hz, 1H), 5.64 (d, ] = 6.9 Hz, 1H), 4.82 (d, J = 4.6 Hz, 2H), 4.68 (m, 1H),
4.60 (m, 1H), 4.41 (m, 1H), 6.10 (t, J = 4.6 Hz, 1H); C3,HgFN;O,, LCMS (EI) m/z: 363
(M*+H).

2-Amino-3-fluoro-1-[4-(6-hydroxymethyl-pyridin-3-yl)-phenyl]-propan-1-ol (10): A
mixture of 9 (60 mg, 0.165 mmol), AcOH (1 ml) and 6 N HCI (1 ml) was heated at 100 °C
for 16 h in a sealed tube. After basified with 6 N KOH (5 ml), the mixture was extracted with
EtOAc (20 ml x 3) and dried over Na;SO, and concentrated to afford 10 as light yellow solid
(40 mg, 88%). 'NMR (300 MHz, CD;0D): § 8.59 (d, J =1.8 Hz, 1H), 7.98 (dd, J = 1.8, 8.1
Hz, 1H), 7.56 (d, ] = 8.1 Hz, 2H), 7.53 (d, J = 8.1 Hz, 1H), 7.36 (d, ] = 8.1 Hz, 2H), 4.63 (s,
2 H), 4.60 (d, ] = 6.9 Hz, 1H), 4.30 (ddd, J = 4.2, 9.5, 28.2 Hz, 1H), 4.10 (ddd, J = 4.2, 9.5,
28.2 Hz, 1H), 3.18 (m, 1H); C;5H;7FN,O,, LCMS (EI) m/z: 277 (M"+H).

2,2-Dichloro-N-{1-fluoromethyl-2-hydroxy-2-[4-(6-hydroxymethyl-pyridin-3-yl)-
phenyl]-ethyl}-acetamide (3-2): Dichloroacetic chloride (47.3 mg, 0.322 mmol) in CH,Cl,
(1 ml) was added slowly to a mixture of 10 (74 mg, 0.268 mmol), triethylamine (51 mg, 0.50
mmol) and DMF (10 ml) at 0 °C and the resulted mixture was stirred at room temperature for

16 h. Diluted with CH,Cl, (20 ml), washed with H,O (20 ml) and concentrated. The crude
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product was purified by PTLC (EtOAc/Hexane, 2:1) to afford 3-2 as white solid (55 mg,

53%). 'NMR (300 MHz, CD;0D): § 8.70 (d, J = 1.8 Hz, 1H), 8.08 (dd, J = 1.8, 8.1 Hz, 1H),

7.64 (d, J = 8.1 Hz, 2H), 7.63 (d, J = 8.1 Hz, 1H), 7.53 (d, ] = 8.1 Hz, 2H), 6.28 (s, 1H), 5.01

(d, ] =3.6 Hz, 1H), 4.89 (s, 2 H), 4.60 (ddd, J =4.2, 9.5, 28.2 Hz, 1H), 4.40 (ddd, T = 4.2, 9.5,
5  28.2 Hz, 1H), 4.30 (m, 1H); C,7H;7CLFN,03, LCMS (EI) m/z: 386.9 (MD.

1-3: R= }—N
iv R HN

CI 3-7: R= Br—//—}é—
i: ACOH/6 N HCL, 110°C; ii: CLyCHCOCVELN, CHyCly, 0°C-1t;
iii: R-B(OH),/ Pd(PPh),, K;COs, toluene/EIOH/H,0, 90°C:
iv: R-B(OR"),/ Pd(dppf)Cl/K,CO;, toluene/EtOH/H,0, 90°C

OI

2.2-Dichloro-N-[1-fluoromethyl-2-hydroxy-2-(4-iodo-phenyl)-ethyl]-acetamide (13): A
10 mixture of 7 (14.9 g, 39.2 mmol), AcOH (25 ml) and 6 N HCI (25 ml) was heated at 110 °C

for 16 h in a sealed tube. After basified with 6 N KOH (150 ml), the mixture was extracted

with EtOAc (300 ml x 3) and dried over Na,SO4 and concentrated to afford D-(-)-threo-2-

amino-p-iodrophenyl-propane-1,3-diol as a light yellow solid (12.2 g, 97%). 'NMR (300

MHz, CDCls): 8 7.70 (d, J = 7.5 Hz, 4H), 7.11 (d, ] = 7.5 Hz, 2H), 4.52 (d, ] = 6.3 Hz, 1H),
15  4.40(ddd, J=5.3,9.4,29.2 Hz, 1H), 4.20 (ddd, ] = 5.4, 9.4,29.2 Hz, 1H), 3.07 (m, 1H).

The above product (12.2 g, 38.0 mmol) was dissolved in CH,Cl, (260 ml) and Hunig’s base
(11.06 g, 85.7 mmol) was added. The resulted mixture was cool to 0 °C and a solution of
dichloroacetic chloride (6.32 g, 43.0 mmol) in CH,Cl, (40 ml) was added dropwise. After

20  addition was completed, the mixture was stirred at room temperature for 3 h. Washed with
H,0 (200 ml) and concentrated. The crude product was purified by flash chromatography
(EtOAc/Hexane, 2:1) to afford 13 as white solid (11.3 g, 53%). 'NMR (300 MHz, CDCl3): §
7.70 (d, ] = 8.1 Hz, 2H), 7.14 (d, ] = 8.1 Hz, 2H), 6.98 (d, ] = 8.4 Hz, 1H), 5.86 (s, 1H), 5.08
(t,J=3.6 Hz, 1H), 4.63 (ddd, ] = 3.6, 9.3, 31.8 Hz, 1H), 4.40 (ddd, ] = 4.2, 9.3, 29.4 Hz, 1H),

25 4.27 (m, 1H); C;1H;CLENO,, LCMS (EI) m/z: 404 (MD).

N-{2-[4'-(Acetylamino-methyl)-biphenyl-4-yl]-1-fluoromethyl-2-hydroxy-ethyl}-2,2-
dichloro-acetamide (1-3) A mixture of 13 (300 mg, 0.74 mmol), 4-
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4

acetylaminomethylphenylboronic acid (172 mg, 0.89 mmol), K,COs3 (306 mg, 2.22 mmol),
tetrakis(triphenylphosphine)palladium (0) (41 mg, 0.037 mmol) and toluene/EtOH/H,0
(3:1:1, 10 ml) was degassed. The mixture was heated at 90 °C for 3 h under argon
atmosphere. Diluted with EtOAc (30 ml), washed with HO (20 ml) and concentrated. The
crude product was purified by PTLC (EtOAc/Hexane/MeOH, 1:2:0.3) to afford 1-3 as solid
(250 mg, 79%).'NMR (300 MHz, CDCls): § 7.58 (d, J = 8.1 Hz, 2H), 7.56 (d, ] = 8.1 Hz,
2H), 7.45 (d, J=8.4 Hz, 2H), 7.34 (d, ] = 8.4 Hz, 2H), 6.28 (s, 1H),4.97 (d,J=3.9 Hz,
1H), 4.62 (ddd, J =5.3, 9.3, 31.8 Hz, 1H), 4.40 (ddd, J = 4.2, 9.3, 29.4 Hz, 1H), 4.30 (m, 1H);

N-{2-[4-(6-Bromo-pyridin-3-yl)-phenyl}-1-fluoromethyl-2-hydroxy-ethyl}-2,2-dichloro-
acetamide (3-7) A mixture of 13 (205 mg, 0.50 mmol), 2-bromo-pyridinyl-5-boronic acid
(101 mg, 0.50 mmol), K,CO;3 (208 mg, 1,50 mmol), Pd(dppf)Cl, (28 mg, 0.025 mmol) and
DMF/H,0 (3:1, 6 ml) was degassed. The mixture was heated at 80 °C for 3 h under argon
atmosphere. Diluted with EtOAc (30 ml), washed with H,O (20 ml) and concentrated. The
crude product was purified by PTLC (EtOAc/Hexane/MeOH, 1:2:0.3) to afford 3-7 as a solid
(80 mg, 37%).'NMR (300 MHz, CDCl;): § 8.52 (d, J =2.4 Hz, 1H), 7.72 (dd, ] = 2.4, 8.4 Hz,
1H), 7.56 (d, J = 8.4 Hz, 1H), 7.52(d,J = 8.4 Hz, 2H), 7.50 (d, ] = 8.4 Hz, 2H), 7.03 (d,J =
8.4 Hz, 1H), 5.87 (s, 1H), 5.20 (d, ] = 3.6 Hz, 1H), 4.68 (ddd, ] = 6.3, 9.3, 32.4 Hz, 1H), 4.54
(ddd, I =4.5,9.3,29.4 Hz, 1H), 431 (m, 1H);

Br f
| o~ n-BuLi/THF/Ether/TPB ~r > ou

Z ™ I
Br~ N NaOH, HBr Br”~ >N

To a solution of 2,5-dibromopyridine (2.37 g, 10 mmol) in 90 mL of Ether/THF (8:1) was
added 7.5 mL of n-BuLi (1.6 M in hexane) at -78°C dropwise. After addition, the mixture
was stirred for 2h at -78°C. Triisopropylborate (4.49g, 24 mmol) was added. The resulted
mixture was stirred for 2h at -78°C, then allowed to warm to rt and quenched with 10 mL of
water. The reaction mixture was stirred overnight. The organic solvent was evaporated and
the remaining aqueous layer was taken to pH 10 with 5% of NaOH and washed with ether
(30 mL x 3). The aqueous layer was then carefully acidified to pH 4 with 48% of HBr to give
the desired boronic acid (1.46 g, 72%). 'NMR (300 MHz, DMSO-d;): O 8.68 (dd, J =2.1, 0.7
Hz, 1H), 8.53 (br.s, 2H), 8.05 (dd, J = 2.1, 7.8 Hz, 1H), 7.67 (dd,J=7.8, 0.7 Hz, 1H).
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Example 3: Synthesis of Compound 3-16

This example illustrates the synthesis of compound 3-16.

OH
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@ Reagents and conditions: (a) Acetic anhydrde/NaHCOj3, H,O/THF, 0°C-rt; (b) Pd-C/[H,], MeOH; (c) (1)
NaNO,/HCI, H,0, 0°C; (2) KI, 0 °C-rt; (d): 10% HySO4, 110 °C; (e) ethyl benzimidate hydrochloride/Et;N,
CICH,CH,CI, reflux; (f) DAST, CH,Cl,, -78°C-tt; (g) n-BuL.iftriisopropylboron, THF, -78°C-rt, then HCI; (i) R-
Br/Pd(PPhg)4 /KoCOj3, toluene/EtOH/H,0, 90°C; (j) AcOH/B N HCI, 110°C; (k) Cl;CHCOCI/EtzN, CHyCly,
0°C-rt.

N-[2-Hydroxy-1-hydroxymethyl-2-(4-nitro-phenyl)-ethyl]-acetamide (10). To a mixture
of D-(-)-threo-2-amino-p-nitrophenyl-propane-1,3-diol (3) (9.85 g, 46.4 mmol, 1.0 eq.),
NaHCO; (29.2 g, 348.0 mmol, 7.5 eq.), H,O (300 mL) and THF (100 mL) was added
dropwise a solution of acetic anhydride (13.1 mL, 139.1 mmol) in THF (30 mL) at 0 °C.

10  After addition was completed, the resulted mixture was stirred at room temperature
overnight. The reaction mixture was extracted with EtOAc (300 mL x 3). The EtOAc extract
was washed with brine (100 mL), dried over Na,SO, and concentrated. The crude product

was triturated with EtOAc (30 mL) and filtered. The solid was collected and dried to afford



M 8-21\ -S\ 0 S HN, ,<0 OH 00 8-22 (\l s/ \\ 0la HN 00 O

CH 1 8-23 0\\ S ,--" \\ 0 la HN CH O WO
2012/ 125880RQI/ 1298012/ 029234 - 69 - 8-24 0 3 41 -S / PCT/US2012/029234
-82-

10 as white powder (10.6 g, 90%). 'NMR (300 MHz, DMSO-de): § 8.17 (d, J = 8.7 Hz, 2H),
7.58 (d, J = 8.7 Hz, 2H), 5.82 (d, J= 7.5 Hz, 1H), 5.01 (m, 1H), 4.84 (t, J= 4.5 Hz, 1H), 3.94
(m, 1H), 3.53 (m, 1H), 3.28 (m, 1H), 1.69 (s, 3H); C1;H14N,0s, LCMS (EI) m/z: 254 (M.

5  N-[2-(4-Amino-phenyl)-2-hydroxy-1-hydroxymethyl-ethyl]-acetamide (11). A solution of
10 (4.07 g, 16 mmol) in MeOH (40 mL) was purged with Argon, Pd/C (10 %, 0.4 g) was
added. The resulted mixture was stirred under hydrogen atmosphere for 16 h at room
temperature. Filtered through a pad of celite and the filtrate was concentrated to afford 11 as -
light yellowish solid (3.80 g, 100%). '"NMR (300 MHz, CD;0D): § 7.12 (d, J = 8.4 Hz, 2H),

10 6.70 (d,J=8.4 Hz, 2H), 4.73 (d, /= 5.4 Hz, 1H), 4.02 (m, 1H), 3.61 (dd, /= 5.4, 10.8 Hz,
1H), 3.40 (dd, J=5.4, 10.8 Hz, 1H), 1.93 (s, 3H); C|1HsN203, LCMS (EI) m/z: 225 (M +
H)".

N-[2-Hydroxy-1-hydroxymethyl-2-(4-iodo-phenyl)-ethyl]-acetamide (12). A solution of

15 NaNO, (7.47 g, 108 mmol, 1.08 eq.) in water (100 mL) was added dropwise to a solution of
11 (22.4 g. 100 mmol, 1.0 eq.) in 1 N HCI1 (200 mL) at 0 °C. After addition was completed,
the mixture was stirred for additional 30 min and then added slowly to a solution of KI (24.40
g, 147 mmol, 1.47 eq.) in water (180 mL) at 0 °C. After addition was completed, the mixture
was warmed up to room temperature and stirred overnight. The reaction mixture was

20  neutralized with solid KOH and extracted with EtOAc (600 mL x 3). The extract was washed
with brine (500 mL), dried over Na,;SO4 and concentrated to afford 12 as light yellowish solid
(26.7 g, 81%). '"NMR (300 MHz, CD;0D): § 7.65 (d, J = 9.0 Hz, 2H), 7.16 (d, J= 9.0 Hz,
2H), 4.89 (d, J=9.0 Hz, 1H), 4.04 (m, 1H), 3.68 (dd, /= 6.3, 10.8 Hz, 1H), 3.47 (dd, J=
5.4,10.8 Hi, 1H), 2.01 (s, 3H); C;1H4INO3, LCMS (EI) m/z: 335 (M").

25
2-Amino-1-(4-iodo-phenyl)-propane-1,3-diol (13). A solution of 12 (53.4 g, 159 mmol) in
10% H,SO4 (320 mL) was heated at 105 °C for 18 h. After cooled to room temperature the
reaction mixture was basified with KOH to pH = 13, extracted with EtOAc (400 mL x 6),
washed with brine (50 mL), dried over Na;SO,4 and concentrated to afford 13 as light

30 yellowish solid (45.0 g, 96.6%). 'NMR (300 MHz, CD;0D): § 7.56 (d, J = 9.0 Hz, 2H), 7.05
(d, /=9.0 Hz, 2H), 4.45 (d, /= 8.2 Hz, 1H), 3.34 (dd, /= 4.8, 10.8 Hz, 1H), 3.21 (dd, J=
5.4,10.8 Hz, 1H), 2.76 (m, 1H); CoH5,INO,, LCMS (EI) m/z: 294 (M + H)".
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[5-(4-Iodo-phenyl)-2-phenyl-4,5-dihydro-oxazol-4-yl]-methanol (14). A mixture of 13
(45.0 g, 153.6 mmol, 1.0 eq.), ethyl benzimidate hydrochloride (28.5 g, 153.6 mmol, 1.0 eq.),
triethylamine (19.8 g, 153.6 mmol, 1.0 eq) and dichloroethane (800 mL) was refluxed for 16
h. The mixture was then cooled to -20 °C for 4 h. The crystals were collected by filtration and

5 washed thoroughly with water, and dried under vacuum to afford 14 (36.30 g, 62%). 'NMR
(300 MHz, CD;0D): 8 8.01 (d, J= 8.4 Hz, 2H), 7.83 (d, J = 8.4 Hz, 2H), 7.65 (m, 1H), 7.56
(m, 2H), 7.22 (d, J = 8.4 Hz, 2H), 5.58 (d, J= 6.3 Hz, 1H), 5.12 (t, /= 5.7 Hz, 1H), 4.12 (m,
1H), 3.79 (m, 1H), 3.62 (m, 1H); Ci¢H4INO,, LCMS (EI) m/z: 379 (M.

10  4-Fluoromethyl-5-(4-iodo-phenyl)-2-phenyl-4,5-dihydro-oxazole (15). A of 14 21.0 g,
55.40 mmol, 1.0 eq.) in CH,Cl, (800 mL) was cooled to -78 °C and DAST (11.62 mL, 88.67
mmol, 1.6 eq.) was added dropwise. After addition, the mixture was slowly warmed up to
room temperature and stirred at room temperature overnight before quenched with H,O (10
mL). The mixture then washed with H,O (500 mL), saturated NaHCOj3 (500 mL) and

15  concentrated. The crude product was triturated with CH,Cl, (50 mL) and filtered. The filtrate
was concentrated and purified by flash chromatography (15% EtOAc in hexane) to afford 15
as white solid (12.5 g, 53%). 'NMR (300 MHz, CDCls): 8 8.02 (d, /= 7.4 Hz, 2H), 7.72 (d, J
= 7.4 Hz, 2H), 7.56 (m, 1H), 7.52 (m, 2H), 7.11 (d, /= 5.4 Hz, 2H), 5.52 (d, /= 6.9 Hz, 1H),
4.75 (ddd, J=3.8, 9.5, 28.2 Hz, 1H), 4.60 (ddd, J = 3.8, 9.5, 28.2 Hz, 1H), 4.36 (m, 1H);

20 LCMS (El) m/z: 381 (M + H)", C;sHsFINO.

4-Fluoromethyl-2-phenyl-5-[(4-dihydroxyboronyl)-phenyl]-4,5-dihydro-oxazole (16). To
a solution of 15 (9.3 g, 24.47 mmol, 1 eq.) in THF (110 mL) was added n-BuLi (18.4 mL, 1.6
M in Hexane, 29.4 mmol, 1.2 eq.) dropwise at -78 °C. After stirring for 30 min,

25 triisopropoxylboron (11.0 g, 58.73 mmol, 2.4 eq.) was added. Slowly warmed to room
temperature and stirred overnight. The reaction mixture was concentrated and dissolved in
MeOH (50 mL). 2 N NaOH was added to adjust pH to 11, concentrated to a volume of 50 mL
and 6 N of HCI was added to adjust pH to 2, extracted with EtOAc (100 mL x 5), dried over
Na,SO, and concentrated. The crude product was purified by flash chromatography (EtOAc

30  in Hexane, line-grédient 5%-100%) to afford 16a as brown solid (4.2 g, 57%). 'NMR (300
MHz, CD;0D): § 8.04 (d, J= 7.0 Hz, 2H), 7.83 (d, /= 7.0 Hz, 2H), 7.51 (m, 1H), 7.45 (m,
2H), 7.36 (d, J= 7.8 Hz, 2H), 6.02 (d, J = 6.9 Hz, 1H), 4.76 (m, 1H), 4.61 (m, 1H), 4.35 (m,
1H); LCMS (ED) m/z: 299.0 (M + H)", CH6BFNOs.
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5-[4-(4-Fluoromethyl-2-phenyl-4,5-dihydro-oxazol-5-yl)-phenyl]-pyridin-2-ylamine (17).
A mixture of 16 (1.0 eq.), arylbromide (1.3 eq.), K,CO; (3.0 eq.),
tetrakis(triphenylphosphine)palladium (0) (0.05 eq.) and toluene/EtOH/H,0 (3:1:1, 5 mL)
was degassed three times under a stead stream of Argon. The mixture was then heated at 90
°C for 3 to16 h under argon atmosphere. After TLC and LCMS analysis showing the reaction
was completed, the reaction mixture was then diluted with EtOAc (20 mL), washed with H,O
(20 mL) and concentrated. The crude product was purified by PTLC (EtOAc/Hexane/MeOH,
1:2:0.3). Yield: 87%; brown solid. '"NMR (300 MHz, CDCls): & 8.32 (d, J=2.1 Hz, 1H), 8.04
(d,J=6.9 Hz, 2H), 7.68 (dd, J= 2.4, 8.4 Hz, 1H), 7.56 (m, 1H), 7.61 (d, J= 8.4 Hz, 2H),
7.43 (m, 4H), 6.58 (d, /= 8.4 Hz, 1H), 5.60 (d, /= 6.9 Hz, 1H), 4.78 (ddd, /= 3.8, 9.5, 28.2
Hz, 1H), 4.62 (ddd, /= 3.8, 9.5, 28.2 Hz, 1H), 4.52 (bs, 2H), 4.46 (m, 1H); LCMS (EI) m/z:
348 (M + H)", C5 HoFN;0.

2,2-Dichloro-N-(2-{4-[6-(2,2-dichloro-acetylamino)-pyridin-3-yl]-phenyl}-1-
fluoromethyl-2-hydroxy-ethyl)-acetamide (3-16). A mixture of oxazoline 17 (0.25 mmol,
1.0 eq.), AcOH (2 mL) and 6 N HCI (2 mL) was heated at 100-110 °C for 16 h in a sealed
tube. After basified with 6 N KOH to pH = 13, the mixture was extracted with EtOAc (40 mL
x 3). The combined extract was dried over Na,SOy4 and concentrated to afford corresponding
amine 18. A solution of dichloroacetic chloride (1.0 eq.) in CH,Cl, (1 mL) was added slowly
to a mixture of amine 18 (1 eq.), triethylamine (2.0 eq.) and CH,Cl, (5 mL) at 0 °C. The
resulted mixture was warmed up to room temperature and stirred for 16 h, washed with H,O
(5 mL) and concentrated. The crude product was purified by PTLC (EtOAc/Hexane/MeOH,
1:3:0.3) to afford 3-16 as white solid (Yield: 23% from 17). 'NMR (300 MHz, CD;0D): &
8.60 (d,J=2.4 Hz, 1H), 8.16 (dd, /= 2.4, 8.7 Hz, 1H), 8.06 (dd, J=2.4,8.7, 1H), 7.63 (d, J
= 8.4 Hz, 2H), 7.51 (d, /= 8.4 Hz, 2H), 6.51 (s, 1H), 6.28 (s, 1H), 5.00 (d, /= 3.6 Hz, 1H),
4.65(ddd, J=4.2,9.5,28.2 Hz, 1H), 4.41 (ddd, /= 4.2, 9.5, 28.2 Hz, 1H), 4.32 (m, 1H);
LCMS (EI) m/z: 484.9 (M + H)", CgH;7CL4FN;0s;.
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Example 4: Synthesis of compounds 4-3 and 3-11

This example illustrates the synthesis of compounds 4-3 and 3-11.

Ph OH OH
e~
F
\N ab c F
& e | HN O ——»R HN @)
. : X X
15 Cl Cl Cl Ci

N N N N
43: R= Ny N 1. r= NN N~
NN*‘Q— 3-11: R/NN»_Q__

\

20

@ Reagents and conditions: (@) AcOH/6 N HCI, 110°C; (b) CIl,CHCOCIEt;N, CH,Cl,, 0°C-rt. (¢) R-
B(OR"),/ Pd(dppf)Cly/K,CO3, toluene/EtOH/H,0, 80°C;

2,2-Dichloro-N-[1-fluoromethyl-2-hydroxy-2-(4-iodo-phenyl)-ethyl]-acetamide (20). A
mixture of oxazoline 15 (12.2 g, 38.0 mmol, 1.0 eq.), AcOH (40 mL) and 6 N HCI (40 mL)
was heated at 100-110 °C for 16 h in a sealed tube. After basified with 6 N KOH to pH = 13,
the mixture was extracted with EtOAc (100 mL x 3). The combined extract was dried over
Na,SO4 and concentrated to afford corresponding amine. A solution of dichloroacetic
chloride (1.0 eq.) in CH,Cl; (10 mL) was added slowly to a mixture of the above obtained,
triethylamine (2.0 eq.) and CH,Cl, (100 mL) at 0 °C. The resulted mixture was warmed up to
room temperature and stirred for 16 h, washed with H,O (100 mL) and concentrated. The
crude product was purified by flash chromatography (0%-50% EtOAc in Hexane, linear
gradient) to afford 20 as white solid (11.3 g, 53%);. 'NMR (300 MHz, CDCl;): § 7.70 (d, J =
8.1 Hz, 2H), 7.14 (d, /= 8.1 Hz, 2H), 6.98 (d, J= 8.4 Hz, 1H), 5.86 (s, 1H), 5.08 (t, J=3.6
Hz, 1H), 4.63 (ddd, J=3.6, 9.3, 31.8 Hz, 1H), 4.40 (ddd, /=4.2, 9.3, 29.4 Hz, 1H), 4.27 (m,
1H); LCMS (EI) m/z: 404 (M"), C;H,CL,FNO;.

General procedure for synthesis of dichloroacetamides 4-3 and 3-11. A mixture of 20 (1
eq.), aryl pinacolate boronate (1.3 eq.), K2COj3 (3 equiv), Pd(dppf)Cl, (0.05 equiv) and
toluene/EtOH/H,0 (3:1:1, 5 mL) was degassed three times under a stead stream of Argon.
The mixture was heated at 90 °C for Sh under argon atmosphere. After TLC and LCMS

analysis showing the reaction was completed. The reaction mixture was diluted with EtOAc

-0
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(30 mL), washed with H,O (20 mL) and concentrated. The crude product was purified by
column chromatography (0 — 6% MeOH/CH,Cl, gradient elution) to afford 4-3 and 3-11.

2,2-Dichloro-N-(1-fluoromethyl-2-hydroxy-2-{4-[6-(1-methyl-1H-tetrazol-5-yl)-pyridin-
3-yl]-phenyl}-ethyl)-acetamide (4-3). Yield: 29%; pale-yellow solids. '"H NMR (300 MHz,
DMSO-ds) & 9.07 (d, J= 1.7 Hz, 1H), 8.66 (d, J = 8.3 Hz, 1H), 8.30 (dd, J= 2.3, 8.3 Hz,
1H), 8.20 (d, /= 8.3 Hz, 1H), 7.80 (d, J = 8.3 Hz, 2H), 7.52 (d, J= 8.3 Hz, 2H), 6.53 (s, 1H),
6.02 (d, J=4.3 Hz, 1H), 4.94 (d, J= 3.0 Hz, lH), 4.65 (ddd, J= 5.5, 9.1, 46.8 Hz, 1H), 4.47
(s, 3H), 4.37 (m, 1H), 4.24 (m, 1H); LCMS (EI) m/z: 439 M + H)", CsH;3CLFNO.

2,2-Dichloro-N-(1-fluoromethyl-2-hydroxy-2-{4-[6-(2-methyl-2H-tetrazol-5-yl)-pyridin-
3-yl]-phenyl}-ethyl)-acetamide (3-11). Yield: 30%; pale-yellow solids. 'H NMR (300 MHz,
CDCl3) 6 8.91 (d, /= 1.5 Hz, 1H), 8.06 (dd, /= 2.2, 8.1 Hz, 1H), 7.82 (d, /= 7.2 Hz, 2H),
7.68 (d, /= 8.8 Hz, 1H, NH), 7.62 (d, J = 8.7 Hz, 2H), 7.56 (d, J = 8.3 Hz, 1H), 5.95 (s, 1H),
5.10 (d, J= 3.5 Hz, 1H), 4.63 (ddd, J= 6.4, 9.2, 46.2 Hz, 1H), 4.48 (ddd, J= 4.4, 9.2, 36.7
Hz, 1H), 436 (m, 1H), 3.35 (s, 1H), 3.41 (s, 3H); LCMS (EI) m/z: 439 (M + H)",
CisH3CLFNgOs.

INCORPORATION BY REFERENCE

The entire disclosure of each of the patent documents, including certificates of
correction, patent application documents, scientific articles, governmental reports, websites,
and other references referred to herein is incorporated by reference in its entirety for all

purposes.

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
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 IS CLAIMED IS:

A compound having the formula:

(R2), Yy
A
1 NZ R
R /k |
A NR?
M . \A/ \YS

(formula I)

or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein:

each A is individually selected from CH, CRz, nitrogen, and nitrogen oxide;

Y! and Y? are independently selected from: a) H, b) F, ¢) Cl, d) Br, e) I, f) -
CF;, g) ~OR’, h) —CN, i) -NO,, j) -NR’R®, k) ~C(O)R’, I) ~C(O)OR’, m) ~-OC(O)R’,
n) ~C(O)NR’R’, 0) -NR’C(O)R®, p) ~OC(O)NR’R’, q) -NR’C(0)OR’, 1) —
NR3C(O)NR’R?, 5) —C(S)R, 1) ~C(S)OR’, 1) ~OC(S)R?, v) ~C(S)NR’R’, w) —
NR’C(S)R’, x) “OC(S)NR’R’, y) -NR’C(S)OR’, z) -NR’C(S)NR’R’, aa) —
NR’C(NR*)NR’R’, bb) —S(0),R’, and cc) R;

alternatively, Y' and Y? taken together form a) =0, b) =S, ¢) =NR’, d) =NOR’,
or e) =N-NR’R’;

Y3 is selected from: a) H, b) S(O)pR7, ¢) Cy alkyl, d) Co6 alkenyl, €) Cy6
alkynyl, f) C(0)-C ¢ alkyl, g) C(O)-Cy alkenyl, h) C(O)-Cs.6 alkynyl, 1) Cs.14
saturated, unsaturated, or aromatic carbocycle, j) 3-14 membered saturated,
unsaturated, or aromatic heterocycle containing one or more heteroatoms selected
from nitrogen, oxygen, and sulfur, k) C(0)-Cs.14 saturated, unsaturated, or aromatic
carbocycle, 1) C(0)-3-14 membered saturated, unsaturated, or aromatic heterocycle
containing one or more heteroatoms selected from nitrogen, oxygen, and sulfur, m)
C(0)C(O)-NR’R, and n) C(0)C(0)-OR’,

wherein any of ¢) — 1) optionally is substituted with one or more R’,R'% R or
R'® and

any of the carbon atom of ¢) — h) optionally is replaced with NR®, oxygen, or

sulfur;
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alternatively, Y° and R’ taken together form a 3-14 membered saturated,
unsaturated, or aromatic heterocycle containing one or more heteroatoms selected
from nitrogen, oxygen, and sulfur optionally substituted with one or more R’;
alternatively, R®> and R'' taken together form a 3-14 membered saturated,
unsaturated, or aromatic heterocycle containing one or more heteroatoms selected
from nitrogen, oxygen, and sulfur optionally substituted with one or more R’;
Z is selected from a) bond, b) Cs. 4 saturated, unsaturated, or aromatic
carbocycle, ¢) 3-14 membered saturated, unsaturated, or aromatic heterocycle
containing one or more heteroatoms selected from nitrogen, oxygen, and
sulfur, d) C,¢ alkyl, ) C,.¢ alkenyl, and f) C,4 alkynyl,
wherein any of b) — f) optionally is substituted with one or more R’ groups;
M-L is selected from:
a) M-X, b) M-L', ¢) M-L'-X, d) M-X-L?, ¢) M-L'-X-L% f) M-X-L'-X-L%,
g) M-L'-X-L*X, h) M-X-X-, i) M-L'-X-X-, j) M-X-X-L? and
k) M-L'-X-X-L?, wherein
X, at each occurrence, independently is selected from:
a) -O-, b) -NR™-, ¢) -N(0)-, d) -N(OR")-, &) -S(0),-, ) -SO,NR*-,
g) -NR*SO,-, h) -NR*-N=, i) =N-NR’-, j) -O-N=, k) =N-O-,
1) -N=, m) =N-, n) -NR*-NR*-, 0) -NR*C(0)O-, p) -OC(O)NR*-,
q) -NR*C(O)NR*, r) -NR*C(INR*)NR’-, 5) =C(0)-, t) -NR*C(0)-,
1) —C(O)NR*-, v) -OC(0)-, w) -C(0)0O-, and

RR*N” N

L' is selected from:
a) C alkyl, b) Cy.¢ alkenyl, and c¢) Cy¢ alkynyl,
wherein any of a) — ¢) optionally is substituted with one or
more R’ groups; and
L? is selected from:
a) C alkyl, b) Cy.¢ alkenyl, and c¢) Cy¢ alkynyl,
wherein any of a) — ¢) optionally is substituted with one or

more R’ groups;
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alternatively, L in M-L is a bond;
M is selected from:
a) Cs.14 saturated, unsaturated, or aromatic carbocycle, b) 3-14 membered
saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from nitrogen, oxygen, and sulfur, ¢) Ci alkyl, d) Ca.6
alkenyl, €) Cs.¢ alkynyl, ) -NH,, g) -CN, h) H, i) F, j) CL, k) Br, 1) I, m) OH, n)
C(OYH, o) C(O)R®, p) S(O),R®, and q) NO,,
wherein any of a) — €) optionally is substituted with one or more R’ groups;
R', at each occurrence, independently is selected from:
a) F, b) Cl, ¢) Br, d) I, e) -CFs, f) -OR’, g) =CN, h) -NO,, i) -NR'R’,
) =C(O)R’, k) ~C(O)OR’, 1) ~OC(O)R’, m) ~C(O)NR'R’, n) -NR'C(O)R’,
0) ~OC(O)NR'R’, p) -NR'C(0)OR’, q) -NR'C(O)NR'R’, 1) ~C(S)R’,
s) ~C(S)OR’, 1) —~OC(S)R7, u) ~C(S)NR'R’, v) -NR’C(S)R’,
w) —OC(S)NR'R’, x) -NR'C(S)OR, y) -NR’C(S)NR'R’,
z) -NR’C(NR")NR'R’, aa) ~S(0),R’, bb) ~SO,NR'R’, and cc) R';
R?, at each occurrence, independently is selected from:
a) F, b) C, ¢) Br, d) I, e) -CF3, f) ~OR’, g) -CN, h) -NO,, i) -NR'R’,
) ~C(O)R’, k) ~C(O)OR, 1) ~OC(O)R’, m) ~C(O)NR'R’, n) -NR’C(O)R’,
0) ~OC(O)NR'R’, p) -NR’C(O)OR’, q) -NR'C(O)NR'R’, r) -C(S)R’,
s) ~C(S)OR’, 1) ~OC(S)R’, u) ~C(S)NR'R’, v) -NR'C(S)R’,
w) —~OC(S)NR'R’, x) -NR’C(S)OR’, y) -NR'C(S)NR'R’,
) -NR'C(NR"NR'R’, aa) —S(O),R’, bb) ~SO,NR'R’, and cc) R’;
R*, at each occurrence, independently is selected from:
a) H, b) F, ¢) CL, d) Br, e) L, ) =0, g) =S, h) =NR’, i) =NOR’, j) =N-NR’R’,
k) —CFs, I) ~OR®, m) —CN, n) -NO,, 0) -NR’R?, p) -C(O)R?, @) ~C(O)OR’,
r) ~OC(O)R’, s) ~C(O)NR’R’, t) -NR’C(O)R’, u) -OC(O)NR’R’,
v) =NR*C(0)OR?, w) -NR’C(O)NR’R’, x) ~C(S)R’, y) ~C(S)OR’,
z) ~OC(S)R®, aa) ~C(S)NR’R?, bb) —~NR’C(S)R’, cc) ~OC(S)NR’R?,
| dd) -NR’C(S)OR?, ee) -NR’C(S)NR'R?, ff) -NR’C(NR’)NR’R’,
l gg) -S(O),R’, hh) R®, and ii) C, alkyl optionally substituted with R’;
RS, at each occurrence, independently is selected from:
a) H, b) Ci alkyl, ¢) Cy alkenyl, d) Cy.6 alkynyl, €) -C(O)-C,.6 alkyl,
) —C(0)~C,.4 alkenyl, g) —C(0)—C,. alkynyl, h) —-C(O)O-C alkyl,
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or more heteroatoms selected from nitrogen, oxygen, and sulfur, y) -O-C;.
¢ alkyl,
2) ~O—Cs.¢ alkenyl, aa) ~O—C,.¢ alkynyl, bb) NR’C(=NR")NRR’, and cc)
NO,,

wherein any of b) —j) and x) — aa) optionally is substituted with one or

more R® groups;

RS, at each occurrence, independently is selected from:
a) F, b) Cl, ¢) Br, d) I, e) —=CF3, f) -OH, g) -OC) alkyl, h) —SH,
i) =SC).¢ alkyl, j) —CN, k) =NO, 1) -NH,, m) -NHC\.¢ alkyl,
1) —N(C ¢ alkyl)z, 0) =C(O)C\.6 alkyl, p) =C(O)OC alkyl, q) ~C(O)NHo, r) —
C(O)NHC 1 alkyl, s) —C(O)N(C ¢ alkyl),, t) -NHC(O)Ci.6 alkyl, u) —
S(O)pR7, V) NHR7, w) NR7R7, x) Cs.14 saturated, unsaturated, or aromatic
carbocycle, y) 3-14 membered saturated, unsaturated, or aromatic heterocycle
comprising one or more heteroatoms selected from nitrogen, oxygen, and
sulfur, and z) OR?,
wherein any of x) —y) optionally is substituted with one or more R®;
R’, at each occurrence, independently is selected from:

a) H, b) Ci. alkyl, ¢) Cy.¢ alkenyl, d) C,.¢ alkynyl, €) Cs.14 saturated,
unsaturated, or aromatic carbocycle, f) 3-14 membered saturated, unsaturated,
or aromatic heterocycle comprising one or more heteroatoms selected from
nitrogen, oxygen, and sulfur, g) —-C(O)C ¢ alkyl, h) -C(0)-Cy.¢ alkenyl, i) —
C(0)-Cy alkynyl,
j) —C(0O)~Cs.14 saturated, unsaturated, or aromatic carbocycle,
k) —C(0)-3-14 membered saturated, unsaturated, or aromatic heterocycle
comprising one or more heteroatoms selected from nitrogen, oxygen, and
sulfur, 1) -C(0)O—-C .6 alkyl, m) —C(0)O—Cs.6 alkenyl, n) —-C(O)O-Co.

¢ alkynyl, 0) =C(0)O—C;. 4 saturated, unsaturated, or aromatic carbocycle, and
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H, 4.75-4. 42Rf,rﬁte@%@um@&lé.nafbp%rrﬁ?mime,le@ze. oMy, J =3 Hz, 1 H. OHH FF
H--<.-i HNO NO \ \ e 2 Go opeyird 14 9

2012/ 125832PCT/ uszﬁ%%d%’zqﬁ%rid elf('z\’ @‘ﬁu??/ %ﬁRg@ Al deh’g%l\g}%‘f@ols 9,
0.039 mml) in net NHERE)CIORT, IEN,0n-ND), mvadRf Reab e@((gxlﬁ hox-rGE@RR-ani ne

(0008 g, 0. 050 B OGR R DACLARE B E OB o '
triacet oxybor ohydr hﬂQﬁR@@%(ﬁ@@QV)(@JMOWRﬁ{QJ%%m@)Rga @n@(sm%ol ution was
or

stirred for at 25 5C f h, diluted with methyl ene chloride ¢4 m) and
washed with water §L-@CIS)RYm -wadR Rayeay —N@s%%ﬁcé’béx@?@i\@df{vﬁ th

nmet hyl ene chl oride (4 i d I 9sol vent

yi el )d/ed crude plr odﬁ@tﬁ%@ﬁ%g%ﬁ\&?ﬁgﬁk%@ﬁe \égdr?gtb @w;%mélgfr}-’fay\ér

chromat ography (Si hgg%q/éy?’ g%¥e$©ﬂﬁlgflé2<@;m€fﬂﬁk9;l)) to afford Conpound 1-6
4

(0.008 g, 0.017 nmol, as a white powder: MS (ESI): 467 (MrH) +. 10
Exanpl e 2: SyRteisheh escumengsoinderendersly igsdectghfonl 7 Thi s exanpl e

illustrates the synihesis o o] u N 3= Q) d 7. <A etic
anhydr i de/ NaHCCB, i @2%); %ﬂ@éﬁﬁ’z{s"a@g@g ?hg]%? glﬁ%%ﬁ AR S%Slr,a&%ér\loz/ HOl |
H20, OC, b), KI, OufssatiratedMor at€1¥atki2Ghcydiz RT3 - M: mehbgred baneiodi desairated,
hydr ochl ori de/ Et 3N, Cl CH2CH2C1, refl ux; vi: DAST, e\%—120126 - 7%0— r(h; Vii:
n-Buli/ isopropyl BF MABSHC heicsHtls CompRSing PR oL pore figiqroatoms selected from

R- Br / Pd( PPh3) 4/ K2 | 01 Q96 X: o G HE, allOCH) X:

Cl, CHOOO! / Et 3N, CH Of,glq’odé?gi&{.’ %%Klg’%ﬁ/ gg&szé@r%%lz(/ D oesyaiantD >

N42- Hydr oxy- | - hydr eX@iredhyalley@dy(,4- ni t r o- phenyl) - et hyl Facetam de (2): To a

m xture of D-(-)-threg-2-am no-p-njtrophenyl -propane- 1. 3-di gl ( (9.85 g,
46. 4 mol ), NaHCOBB(*E%Fﬁ—‘S%-Méﬁ%P%“ﬂ«HBff uth GRITRGY i OCX%&%PH@%)MO )
was added dropw se 13 3hdédPRnRhte@ R hiGraaN By sHoidac 6didrotydlt codhipGsidg oMl ) in

THF (30 M) at 0 C. After addition was conpleted, the resulted m xture was
stirred at room t enpewat eteroaversseighted frohenitregen, pyyeem sadsubiupds—ef)Pact ed

with Et0Ac (300 m 3).., The C~extract Wwas hed w il QO m),
dried over Na2SO4 z&ﬁﬂ aﬁ‘(% n—t‘%ﬁ@a@-ﬁ‘ém rl’ulgg%épi(gng 6 X}m%%ﬁgl'tl%)t ﬁgééeg&\i\%t h
Et 0OAc (30 m) and Liditesednsatltetes Ariatbrm@i eldcgdt emhda)dCdo)@d-1bmafbered 2

as white powder (10.6 g, 90% . 101INMR (300 MHz, DMSO-d6): 6 8.17 (d, J =
8.7 Hz, 2H), 7.58 gafuraledzugsapurpied, rigyomagicgptqrecycle comprisingone prymore g1 (m

e 6250 4T s Bre i (locthlo Bpdnd Qurd) . 3.28 (m 18,

N-12- (4- Ami no- pheny1) - 2-iheebinxyy OF By-dp)apyinedllyyik seishyltéhesh ang demo®) : 2
(4.07 g, 16 15mml) was dissol ved i? MeOH (40 ml). After purging with
argon, Pd/C (10 % 0.4 @&Poigies sslgefed™Ad the mi xture was stirred under
hydrogen at nosphere for 16 h.ak 5 Q@M iBMAST a4 uce,, fFibie ¢hrawah a pad of
celite and the filtrate was (?Zn’ce)ntfa){ed Fd gtffo?élj:S asé)leii%lht yg}?iowi sh
solid (3.80 g, 100%. |NWVR ( 300SNt ~SCD30RyL, j)6-CINI -IND2, D) N, 4 Hz, 2H)

6.70 (d, J = 8.4 Hz, 2H), 4.73 ( J = 5.4 1 4.Q2 1 3.61 (dd,
J =5.4, 10.8 Hz, 1H), 3.40 (¥d, C&albgsP%!%%:@W)%0(13@465(?‘96?”%3 3H)
Cl111-116N203, LCVs (El) mz: 225 (M +H).

N-[ 2- Hydr oxy- | - hydr oxynet hyl - 2- (4-1 odo- phenyl) -ethyl | -acetam de (4): A
solution of NaNO2 (7.47 g, 108 mmol) in water (100 m) was added dropw se
to a solution of 3 (22.4 g. 100 nmol) in 1 NHCL (200 M) at 0 C. After
addition was conpleted, the m xture was 25stirred for additional 30 mn and
then added slowy to a solution of KI (24.40 g, 147 mmol) in water (180 m)
at 0 C After addition was conpleted, the m xture was warnmed up to room
tenperature and stirred overnight. The m xture was neutralized with solid
KOH and extracted with Et0Ac (600 ml x 3). The extract was washed with

I NN N 1 NS~ A o, v Y Y



155.12 (t, J = 5.7 Hz, 1H), 4.12 (m 1H), 3.79 (m 1H), 3.62 (m 1H);

Cl 6H141NC2, LCMS (El) nmiz: 379 (M).

4- Fl uor ore0hy/B5434- i odo- phenyl) - 2- phenyl - 4, 5- di hydr 0- 0RaTAIS01E/DP923A
solution of 6 (21 g, 55.40 mml) in rretJ}yI enechloride (800 m) was cool ed
to -78 C and DAST (11.62 m, 20 88.67 mml) was added dropw se. After

addition, the m xture was sIowI d,u irred
at room tenperature overni ghP> %@@f&gﬁ;@dc&n@ﬁﬁﬁw&gwﬁgt&ml%

m xture then washed with wat g om@q mlayl)z,syli_NHa)‘(@yClséoiﬂk}mm)bJSCthbbn@)te (500
m ) and concentrated. The cru IE{EZ uct was triturated with

met hyl enechl oride (50 m) an8O0pNHCesebkyl, TﬁeSQzNﬂ‘?aqfé kylesatdbncent rat ed and
purified by flash chronatogra gel, 15% Et OAc in 25hexane) to
afford 7 as with solid (12. 5% ghg@% a](flﬁ (300 MHz, CDC13): 6 8.02 ( d, J
= 7.4 HZ 2H) Rlvls§é’le&te&jfroﬂ1£ DI‘F Hj‘lZF,, c)ZHl)d) (7(036) (Cﬂa alE.y-H) and?e)M(@')}CI?dﬂ)kYW 11

d, J = 5. 52
(28 2 Hz, 1H) R&Z @EP R'dae mdepenéetgly Sglestedfl@nzz&%% by §éFeﬁ%Cgﬁ§ Br 3

C161- 113FI NO,
304- Fl uor onet I%t@ys éﬁ P{Céjlf%?i)g 5, 5-tetranet hyl41, 3, 21di oxabor ol an- 2- yl1)

-pheny11- 4, 5Rdi kydeced karod)d 48)b) F;o a solution of 7 (760 ng, 2.0 mmol) in
THF (5 nml) was added n-_,Buli gr# n Hex ne 3.2 mol) at -78 C
After stirri n@t@B?U‘S"@’rl?inlsﬁbé%Fg%)?I Hidtac Hects ﬁ@te (595 my, 3.2 mol)
was added. SIC%)M%) warnmed to roomtenperature and WO

2012/ 125832P 2012/ 029234 - 78 - stirred overnight. The reaction mxture
was dil uted wbf; EIs@Amat(edJ,@mnd,tmramddowasme@C oirboeyelst @ (30 nl), dried over

Na2SO4 and congcen rodu t _was_pur el
Et0Ac, 2:1) t& & 3 ’; am erg Swaée@d&ﬁ lﬁatﬁ 1o aﬁogm&t%%er&%\l% %@’%@%%
SEDC13)7 42 (8 04112&6 Q@terl)atorr?s sgle'ét’ed ﬁ%'fﬁ mtla);&ig ;&a@en dnd:squL@ HZ gl_% HZ 52:- H§m

: m : d, =
4.76 (m 1H), 4. 61 ( m ein anmf a()mb)pp}lonailyaw(@tlwimlth EODPIBEENCS, LCVS
El) mz: 381 (M
ES %4 (4- Fluor(()me% hy1- an%e%ﬁf?lﬁ?tgqfl ﬁlydr 0- oxazol-5-y1)-phenyl 1-Pyridi n-2-3
71%1 drret haﬂol1 (59%3 Am xtgreapi(ﬂllﬁocclse)asmlrg) I,g) 8CFT§|I’;§)~)QH, ) —OC1-62alkyl, -
2- hydr onet hy ronopyri di ne . 8. , ngy, 2.
mmol ), Pd(dppf)Cl2 (34 my, 0hdzS m"%ta aﬁf/bﬂ%ﬂ@t%ﬁﬁga »1:1, 10 i)
was degassed. The m xture Waﬁé)h?\gg@% %'1%},199) Gdaqr aﬁg,l)gzdgaéﬁo)@lrfmﬁw

at nosphere. Diluted with EtO Wwashed w th
concentrated. The crude pr odqm%C(/@)zO(pLgrallfyle@ —@(OWHQQE@W%D(@@MQYI 9-1) to

afford 9 as white solid (180 13) 7 (d J
- 1.8 Hz, 1H), 8.04 ( d, J 6 Bng 0 ky%vge gﬁg’?@%‘éﬁalgqc S80%%1%1 ,

7.61 (d, J = 8.1 Hz, 2H), 7. LA N(C 1k1,313d(d J 81Hz
1H), 5.64 (d, J = 6.9 He, 1m%2m éjﬁléﬁky AEGRCER ﬂ)zz 68 (m 1H), 4.60
(m 1H, 4.41 (m 1H, 6. 10xot$(Q)pCu4a1Byle 1H) 0221119FN202 LCVB (El)
mz: 363 I\/t+|;_2h ! 4

202- Ani no- 3- f M5t 1124 >C6hydr oxynet hyl - pyri di n- 3-y1) - phenyl | - pr opan- 1- ol
(10): A m xturgsof 1,9 666 46nd0. 165 mmol ), AcOH (1 m) and 6 N HCL (1 i)
was heated at 100 C for 16 h in a sealed tube, After basified with 6 N KOH
(5 m), the nirxeigeeh pegirisnes. aedependsntihisst.daer 120 M x 3) and dried over
Na2SO4 and concentrated to afford 10 as light yellow solid (40 ng, 88%.

| NMR (300 MHz, CD30D): 5 8.59 (d, 3= 1.8 Hz, 1H), 7.98 (dd, J = 1.8, 8.1
25Hz, 1H) 7. 8.1 Hz, 1H), 7.36 (d, J =
8.1 Hz, 5f6f€§0tr§’0u@%00fdzg%@ C(T%hlbha“%g(glerf&‘ mulds " 430 (ddd, J = 4.2,
9.5, 282Hz 1H), 4.10 (ddd, J = 4.2, 9.5, 282Hz 1H), 3.18 (m 1H);
Cl51117PN202, LCVB (El) mz: 277 (M+H).

2,2-Dichloro-N-{1-11uor onmet hyl- 2- hydr oxy- 244- ( 6- hydr oxymet hyl - pyri di n-3-y1)
- 30 phenyl]-ethyl}-acetam de (3-2): Dichloroacetic chloride (47.3 ny,
0.322 mmol) in CHRC12 (1 mM) was added slowy to a m xture of 10 (74 ny,
0.268 mml ), triethylamne (51 ng, 0.50 nmml) and DMF (10 m) at 0 C and
the resulted mxture was stirred at roomtenperature for 16 h. Diluted with
CH2C12 (20 m), washed with H20 (20 nl) and concentrated. The crude WO
2012/ 125832PCT/ US2012/ 029234 - 79 - product was purified by PTLC

(Et OAc/ Hexane, 2:1) to afford 3-2 as white solid (55 ng, 53% . 1INMR (300
MHz, CD30D): 6 8.70 (d, J = 1.8 Hz, 1H), 8.08 (dd, J = 1.8, 8.1 Hz, 1H),
7.64 (d, J =8.1 Hz, 2H), 7.63 (d, J =8.1 Hz, 1H), 7.53 (d, J = 8.1 Hz,
2H), 6.28 (s, 1H, 5.01 (d, J = 3.6 Hz, 1H), 4.89 (s, 2 H), 4.60 (ddd, J =
4.2, 9.5, 28.2 Hz, 1H), 4.40 (ddd, J = 4.2, 9.5, 528.2 Hz, 1H), 4.30 (m
1H): CL7HL7Cl2FN203, LOVS (El) nmfz: 386.9 (M). AcOH 6 N HOl, 110C ii:
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was stirred for 2h at -78C. Triisopropyl borate (4.49g, 24 mmol) was added.
The resulted 25m xture was stirred for 2h at -78C, then allowed to warmto
rt and queochedi2séseh 10 nlL of water. The reaction m xt uP€TWE201202928€d
overni ght. The organic sol vent was eva%%r ated and the remai ni ng aqueous

| ayer was taken to pH 10 with 5% of NaOH and washed with ether (30 nL x 3).
The aqueous | ayer was then care y)lly aci d|f|7ed to pH4 with 48% of HBr to
gi ve the desired boronic acid ( g, 729 | NVR (300 MHz, DMSO-d3): E
8.68 (dd, J = 2.1, 0.7 30Hz, 1H)}_é\€j53(br s 2H) , 805(dd J =21 7.8

Hz, 1H), 7.67 (dd, J = 7.8, 0.7 AlH). 25832PCT/ US2012/ 029234 -
81 - Exanple 3: Synthe§|s of Coppoun e illustrates the
synt hesi s of corrpoun 3m16. OH |OH a Reagentys and comgi’ti ons: (a) Acetic
anhydr de/ NaHCGC3, H20/ F 0Cit] (b) . £c) (1) NaNO2/ HC ,
H20, 0C (2) KI, / ): | . benzim date

hydr ochl orlde/Et3N , refAux; (f) DAST CHeld 2R™78Cit; (q9)
n-BuLi/triisopropylb ., -78C-rt, then HO :||(iR"®RBr/ Pd( PPh3) 4 / K2COB,
t ol uene/ Et OH 20, 90 (j ) OH'6 N HCl, 110C (k C 2CHCOC / Et 3N, CH2d 2,
0Cit. 5 NP- Hydrl_ - 1= oxynet hyl- 2- (4 ni tro- phenyl ) - et I@%lnlﬁg}aqg)am de
(10). To a mxture of D-(-)-threo-2-am no-p-nitrophenyl -propane-1,’3-di ol
(3) (9.85 g, 46.4 nmmol, 1.0 eq.), NaHC®3 (29.2 g, 348.0 mmol, 7.5 eq.), H0
(300 n) and THF (100 nL) was added dropwi se a solution of aceti c anhydride
(13.1 m, 139.1 nmmol)_in THF (30 m_ at 0 C. 10After addition was

conpl et eeraph@maé%w@é}da?ﬁemameéa\kﬁé eéf)fplrogdw IS Pﬁhfﬂée fber at ure over ni ght .
The reaction m xture was extracted with_ Et OAc ég@ 3).. The Et0DAc
extract was washed eoihth ipmnihedyellpeelaetyd figp €4 rmtl\%gf MRS EENt r at ed.
The crude product was triturated with EtOAc (30 nL) and filtered. The solid
was col | ect ed Muhdisdeleged fromaf f ord WO 2012/ 125832PCT/ US2012/ 029234 - 82 -
10 as white powder (10.6 g, 90% INVR (300 MHz, DMVBEO-d6): 6 q 17 (d J—
8.7 Hz, 2H), 7.58a(M-XJb) B-I7', ByM-RHK, dBMBE-1(de) Ni=L 7X5. 1B MM, 56101

T A N e o

N42- (4- Ami no-phen)%M B B(yﬁrp?xy,hgfenydroxynet hyl - et hyl Facet am de (11). A
solution of 10 (4.07 g, 16 mml) in MeOH (40 nL) was purged with Argon,

P/ C (109 0.4 0) vasxaddadn odDfrches thde nggnd@m;mle\@@amrred under
hydrogen at nosphere for room te erature. Filtered through a ad of
celite and the filtrate vvasa)c@#cle)nNTht@d—N()Ohf Cﬂb‘l‘N(Ql&.)aS) 1S(ght. Y i@

solid (3.80 g, 100% INI\/R 4 9] 8 2H) 10
6.70 (d, J= 8.4 Hz, éb%wvﬁ%@ gl—i)& (OJm ﬂ&f ﬁé%l (dd,
J= 5.4, 10.8 Hz, 1H) 3 40 (dFIL— &ﬁJN 4n) ARANKE, o)lN)Rf‘c@oﬂﬁ H-OQEBNR*,

Cl | HL6N203, LCVS (El) m z: (M ¥ 4

N42- Hydr oxy- 1- hydr oxymet hylGIY‘NRfG(@dl‘éRphéh‘;}\iBféNﬁyﬂ‘]Ra;c?é‘fiam de (12). A
solution of 15 NaNO2 (7.47 g, 108 mmol, 1.08 eq.) in water (100 nL) was
added dropwi se to a sol utiofY of 11(22.4 g. 100 mol, 1.0 eg.) in 1 N HCL
(200 nL) at 0 C. After addition was conpleted, the mxture was stirred for
additional 30 mn and then added §\ow|y to a solution of K (24.40 g, 147
mrol, 1.47 eq.) in water (18®R*RtN an, “0°C. After addition was conpleted, the
mxture was warmed up to roomtenpe?ature and stirred overnight. The
reaction m xture was 2 %%Lf‘i“ alized with solid KOH and extracted with EtOAc
(600 nL x 3). The extr ofs EWd with brine (500 nL), dried over Na2SO4
and concentrated to afford A?caéalkylgtaécy@ék@w salﬁds;g)bb@lam@@yﬁ g, 81% . I NWR
(300 MHz, CD30D): 6 7.65 (d, (d, J=9.0 2H), 4.89
(d, J= 9.0 Hz, 1H), 4.04 (m 1H) whewegganyd a) 3=) eptsonalﬂm lseswhitltum)wﬂ@%ﬁf(dd
J=5.4, 10.8 Hz, 1H), 2.01 (s, 3 el LCMS (El') nmlz: 335 (M).
25 2- Am no- 1- (4-i odo- phenyl ) - pr of)l}pé”rrleegl’%’é éslﬁ}l!}'?i?)) A solution of 12 (53.4
g, 159 mmol) in 10% H2SA ( %E_was heated at 105 C for 18 h. After

cool ed to room t enper atuf¥® fﬁ? tion mxture was basified with KOH to pH
= 13, extracted with Et0OAc g)cl@p e 1Xb55¢26m&{3¢dmw® hjzg)ﬁ]kFlﬂyl( 50 ni), dried
over Na2SO4 and concentrated to af?ord 13 as ght 30yel low sh solid (45.0
g, 96.6%. INVR (300 MHz, CD30D) wherehh 8% qfd) —ﬁogn@laﬂz is gyptitutedgmth epe or=
9.0 Hz, 2H), 4.45 (d, J= 8.2 Hz, 1I—g 3310%4(dd J= 4.8, 10.8 Hz, 1H), 3.21
(dd, J= 5.4 10.8 Hz, 1H), 2.76 RifOUPHIoI No2, LCMS (EI) nfz: 294 (M +
WD 2012/ 125832PCT/ US2012/ 029234 - 8' 3 -

[ 5- (4-1 odo- phenyl) - 2- phenyl- 4, 5- di hydr o- oxazol - 4- 3/ 1] - et hanol (14). A

m xture of 13 (45.0 g, 153.6 mml, 1.0 eq.), ethyl benzimdate

hydrochl oride (28.5 g, 153.6 mml, 1.0 eq.), triethylamne (19.8 g, 153.6
rrrml 1 0 eq) and d| chI oroet hane (800 m_) was refI uxed for 16 h The

NN O~ oy o T |




10(d, J=6.9 Hz, 2H), 7.68 (dd, J= 2.4, 8.4 Hz, 1H), 7.56 (m 1H), 7.61 (d,
J=8.4 Hz, 2H), 7.43 (m 4H), 6.58 (d, J= 8.4 Hz, 1H), 5.60 (d, J= 6.9 Hz,
1H), 4. 78wW0ddr/1238323. 8, 9.5, 28.2 Hz, 1H), 4.62 (ddd, J2C3/152019/02923£8.2 Hz,
1H), 4.52 (bs, 2H), 4.46 (m 1H); LOVS D mz: 348 (M+ H+, C211-119FN30.
152, 2-Di chl oro- N- (2-14-[ 6- (2, 2-di chl or G- acetyl am no) - pyri di n- 3-yl ] - pheny11-
1- fI uor onet. hyI -2- hydroxy et hylivﬁq?_et am de (3-16). A m xture of oxazoline
17 (0.25 mmol alternasively. |- D and 6 N HCL (2 nL) was heated at
100-110 C for 16 h in a sealed tube After basified with 6 NKOH to pH =
13, the ni xt uMeiswelsclestfogtt ed with Et 0Ac (40 mL x 3). The conbined extract
was dried over n m ne 18.
A sol ution of di cﬁl oF'oa glta:fe? gﬁﬁ%{riﬁ%cg%( %R)(g@g tlcc&%ﬂ)ogﬁqé ?gﬂddll&gnie)?r@%s added
slowly to a m xt U§a®ar®ﬂ°edamsﬁlﬁra1é31 oilaea)ic hemrwydyhmammg(@le@rwr? and CH2C12

(5 n) at 0 C The resulted m xture was warned u o] e ure and
stirred for 16 h, hsigrepemsieieniediign iResn. Qﬁlfﬁego?fgieﬁﬁ’? tgg:1 %Fé?&

product was purlf Y. / ARG L VR, wHerdh @n@bf & fdiodalBr 16 as
white solid (Vi el%}ﬁ%ﬁ]@g%ﬁ{ﬁ% ﬁcmwjg; g ,Wcﬁsgony% 5058 50 (%%J:
2.4 Hz, 1H), 8. 16is(sdoktitdted ith,on8 oF midrg Rigi)oupe 06 (dd, J2.4, 8.7, 1H), 7.63
(d, J-84Hz 2H), 7.51 (d, J= 8.4 Hz, 2H), 6.51 (s, 1H), 628(s 1H),
5.00 (d, J= 3R6 %achﬂdburr&c@ﬁnﬁdﬁdderﬂlyqs delectedfrbm: 28. 2 Hz, 4.41 (ddd,

RO LR LT T
Synt hesi s of corrpo#d(tgoﬁfﬂ kan@@@lgw '5h_| Q%ﬁ”%)&mUINRfR%?SNRF@(@Rﬁt hesi s

of conpounds 4-3 Reagent s

and conditions: (ap) #@(}QD)NR&RI—@) ~NLRL01CO)@B qﬁﬁ@l—@i@]NfERéM) —@@2& 2, 0C-rt.

(5(2:) ZRS( (?r?l ZJrZ{) Elijl(:’dgﬂﬁ)(%g(ﬁ‘ét ﬁ%/ 85@%3 x?(g)%Hzg ]\ﬁﬁ@@)ﬁ et hyl | - acet am de

(20). A mxture of w9xarQRINW'RISK(-INRZ () 01878yp NKM(S)NRMeq ), AcOH (40 n)
and 6 N HC1 (40 niL) "was_heated at 100- 110 (0 in a seal,ed tube.
After basified wit k) 6VR/GORINREY, e2)18(0}Re Wxﬁ@z@Rv‘é’asa@(‘fq Reted with

Et OAc (100 nmL x 3). The conbi ned extract was dried over Na2SO4 and
concentrat ed R6 eafeﬁ«jmbcumrroesmdmhndgmtafrm neected fomut i on of di chI oroacetic

above obi ai ned, 1 AT (2 © aaty T cipcd: Erotoit) MR ¢ Srhe

resulted m xture R’b &) up (O OROPMEEENRY, ah @ BNR'RE, i) I’—BI(R7®(ID)R]7.6 h,
washed with H20 (1 d@éoncent{at ed. - The crud oduct was ,purifi ed
by flash chronat ogloa’p@@(@m% 95 EDIRE(OIORG A MR C(Q@ﬁ? RGrTadCENR)> to af f or d

0,25 Wile o\ < ey ol e, B, 0,10, 1 1

1H), 5.08 (t J= 3\@—1@1 I_ENWRMX)GQ\IRHQS)OH%y;B—NR7(9(S3NR§E ,8 Hz 1H), 4.40
(ddd, J= 4.2, 9.3 )é%cgi% 404 (M), d
| H 2C12FNO2. Gener é)—liiRdé@Hﬁblé R a%)y‘r%qgg asbbaf‘sgﬁﬂgﬁl%r Wi des 4-3 and
3-11. A mxture of 20 (1 20eq.), aryl pinaeolate boronate (1.3 eq.), K2CO3
(3 equiv), PdRippfep@icpoens, ageapanierthissobceh&0E OH H20 (3:1:1, 5 nl) was

at '90°C for o und@ Mapbor Sbaingle) MG STEC SRd LV aAl 3o & iiowi ng

the reaction was coyptet e)d.oﬁhen)r@n:tﬂ)omag aqmlemﬁ/ap) ei(IOJRédl)wC(@)GﬂtbAc WO
2012/ 125832PCT/ US2012/ 0292@4 - 86 - f—ﬂ\ﬁjd %&@M% m.) and
concentrated. The e}t@@(%oﬁ)cﬁ(%Réﬁﬂ) %9)1%6% ogr aphy (O -
6% MeOH CH2C12 gradie 5@ sghs .

2, 2-Di chl oro- N-?l 19/ ulg?on{s I{1] é() i@i\gzﬁ4i% %S C(1?—I-tetrazol 5-y1)
-pyridin- 5 3-yl | zpheayd)R? eetablyC}[S)N(E@Ré,rhbc)ieNRAC@))R’ WH@C(SZEI% "Rpal e- yel | ow

53 o, 1), N?%é"’%ﬁa—w@@@m@e% R ok, 35-{ By 10y 6o

d, J= 8.3 He, 6.53 (s, 1H), 6.02 d J= 4.3
|(42, 1H), 494(d Jggy %)ﬁaﬂﬂl}%465(ddd J—5(5 9? 46. 8 Hg 1H),

é gLI 3(BSC12|?;||;|%0§ % aéhng)cculr_r%hce, 1n%£elpén%ntms scleMPOR:) mMz: 439 (M+ H)+,

2,2-Dichloro-N-(1- faP HObPaERS ﬂkil—?)(hy@aﬂbe«w 2}){C44ﬁ}k(yﬁylrre14c®(0)2ﬂr&dkylazol 5-y1)
-pyridin3-yl]-phenyll-ethyl)-acetam de - &éd 0% pa e-yel | ow

sol i ds. 1HN|vR(3oofM=E<0>cémalj<€1el@9§(@ Czasaliyne ~Cey0 Ydd, J= 2.2,
8.1 Hz, 1H), 7.82 (d, J= 7.2 Hz, 2H), 7.68 (d, J= 8.8 Hz, lH NH), 7.62 (d,
J= 8.7 Hz, 214), 7.56 (d, J= 8.3 Hz, 1H), 5.95 (s, 1H), 15 5.10 (d, J= 3.5
Hz, 1H), 4.63 (ddd, J= 6.4, 9.2, 46.2 Hz, 1H), 4.48 (ddd, J= 4.4, 9.2, 36.7
Hz, 1H), 4.36 (m 1H), 3.35 (s, 1H), 3.41 (s, 3H); LCM5 (BEI) nmz: 439 (M+
H)+, C18H18C12FN602 20 INCCRPCRATI O\I BY REFERENCE The ent| re d| scl osure of

o Y



or a pharmaceutically acceptable salt, ester or prodrug thereof, wherein:
each Ais individually selected fromCH, CR2, nitrogen, and nitrogen oxide;
Y1l and Y2aweneiZngspendent|ly sel ected from a) H b) F, erTasodpsess e) |,
f) - CF3, g)h) -CN, i) -N®, j) -NR5R595k) -C(0)R5, 1) -C(0)ORs5,
-0C(0)R5, n) -C(0)NR5R5, 0) -NR5C(0)R5,”"p) -0C(0) NR5R5 g) -NR5C(0)O0R5, r)
- NR5C( 0) NR5R5,. s) 0 -C(S)NR5R5, w) -
NRSC(S) RS, X) - 0C( B) %@ C:yf)alkwg éym@O)ng( N%%g& NRSR5, aa) -
NR5C( NR5) NRER5, bb) ~ - ) @itit@t%ﬂ‘%ﬂh‘é%le)br mble RAD Y2
t aken together form a) %Eﬁb Q%fq)g J%ﬁnonal lssu 5, or e) =N-NR5R5; Y3 is
selected from a) H, b)gStes; R? C) Cl 6 al kyl, d) C2 6 al kenyl, e) C2-6
al kynyl, C(0)-Cl1_6 al kyl, q) C(O)-CZ_6 al kenyl , h) C(0)-C2_6 al kynyl, i)
C3- 14 sat ur at R, at yaicdinaéred, indepeadanitis celaaecbﬁcmcl e j) 3 14 nmenber ed
saturated, unsaturated, or aronatic het roc};_fcle g jpne or_more
GerHama el 1 8

het er oat ons sel ect abF:f &h Rkt dyer) Gy 50) - C3_14
sat ur at ed, unsaturg %?16gfkya PF@NI @ q\a@pgc;{@ﬂ{e,m 1)N}q.‘é0()a1}3y114 nmenber ed
te

sat ur at Ed, unsat ur OITH'[I het'erocy C e COI’lt alning one or nore

het er oat ons sel ect ﬁd—lﬂ(r(hmaﬂi{ﬁ)m@em(oo@ygdhy a)ndD(Q)DCuus alkd) a0 @I )2 NR5R5,

W th oo of ot e RETORIACIFIS b) 1@ e Shyo? 3#3%@@;? ok B BF c) " h)

optionally is replg % 1EleR5 oxygen, or sulfur;

2012/ 125832PCT/ USZO £029234°- 88 - alternatively, YI3 and R5 t aken

t oget her form,a yosal goat ed, or aromatic

het er ocycl e g&o{n’t gl #ﬁn%gag{cgﬂn%egaﬁg%? (S)at ons selected fromnitrogen,
oxygen, and sul f ur apgt bmlaél dlyyl se)Steial kemeld dWCh-haltipeyloe) Geon eatiAted,

alternatively, R5 and RI| taken topgether form sat
unsat urat ed, or ar BRYTRChT PRI B ROGKE S f&ir’ n@ %mb?f%% Feﬂe‘ﬂ%%‘é‘%
selected fromnitrg %maﬁdﬁ%fbcyﬁ@@oﬂdﬁ&ﬁ% oRPbI APRIHetersaibat bdlstdtaifrydt h one

or nore R7; Zis selected froma C3-14 saturated, unsaturated, or
aromatic carbocycl m,trog)zn Ixygemenberlbd, sat ur at ed, unsat ur at ed or aromatic

het erocycl e cont ai n 0 oa i trogen,
oxygen, and sul furg a‘%cg?eﬁ QWE% —CE@) (é fkﬁ@éﬁyﬁégﬁg EI@E al kynyl ,
wherein any of b) j) @(optd0nahthiatdds ussabsited Wragbrivdticheatneyde, rmre RS groups;

ML is selectedfrom &Mx b) M L1, c) ML1-X d) MX-L2 M L1- X- L2,
0 M X-L1-X-L2, g) k»tGc 2214>memberm satyated; L)nsmutaiewxamp)aﬂﬂ/b%ewcz de and k)

ML X L2, et oLy, il oRRGTmORSHIESRSR: (J AIRPENTISALIAL! Scaeh oghed from

- NRAS02-, " h) - NR4- Blilfuri ) HD(OFDME ¢ Ayl Lh) ~OKO)OHC, 5 hilkenylny) ~BRIONRS- , 0)
-NR4C(0)0-, p) -0C(0 NR4- qe - NRAC( 0) NR4 NR4c  (\NR4) NR4 . %C&O%
CNRAC(0) -, ) - O 0y RFRIDYL, §)—CER00% s 1+ Spirates oTEAIUTALEonArOmpHE catbogyf

from a) Cl-6 al kyl, —@QOL) —3614%5@9%% s@AAtdel) ulsanfated, oY BdmatitfiRicRbdycRNY OF
a) - ¢c) optlonally bstitute one or nore R5 groups; and L2 is

sel ected from a) @mfrishkyhs ofxho€hetreditmnydloctethiom)nitGazes, @xylgy]mwnd wher ei n
any of a) - ¢) optl lly is substituted with one or nore R5 groups; WO
2012/ 125832PCT/ USZé‘ig?r029234 - 89 - alternatively, Lin ML is a bond; Mis
selected from a) C3-14gatuf alyeshb)unsahubaligds sesiarammin encaroeyc e, b)
3-14 nenbered saturated, unsaturated, or aronmatic heterocycle containing
one or nore heteroatonsgwﬂi)e,ct ed from ni trogen, oxygen, and sulfur, c) Cl-6
al kyl, d) C2- 6a|keny| e) C2_6 alkynyl, f) -NH2, g) -CN, h) H i) F, j)
a, k) Br, 1)RE ar)eam-bccn)re@(eoysl-mdap)mc(e@ﬂyRﬂﬁctpdfIS(IID)R6 and q) NO2, wher ei n

ZQZh"Eciﬁr}eﬁ%e"pthﬁﬁ%@%ewﬁrﬁ% eLePeh et role YR AR G

- CF3, -0R7 ~NRR? )0 %P) = 1
.eéc( 0) R7, - 0) %)Rm}?\k -ng% g% E%NR)R %RW(%)R b @729 §?§m 34)
- NR7C( 0) NR?R? r) qb:f@)?k‘@)R s}) QC@S)I s)t)NRdlct%)a{i\ 1) —Q4( )&Pé R7R7, V)

-NR7C( S) R7, -0 g -N N z

- NR7g(( N???) NR;V)R7 g&? ! Ng@@dﬁ b %@?Q@é#w”ﬁd%% %@Y@};t)each
occurrence, |ndepegﬂleotl(s/)}q@s@(gmfé’dﬁfg[ggt:rNRéoj(ﬁwtl)b)CDC(S))NIE?rR d I, e)
-CF3, f -0R7, g) -CN, I{ R%C 1{) )QI:RP; Kk %o OR7, 1)
_0C(0)R7, ) -C(0) KRR G(ﬁ)OIf\fR?ld‘ld)l& SR Reed) W 7C(0) OR7, q)
_NR7TC(0)NR7R7, r) -C(S)R7, s) -C(S)OR7, t) -0C(S)R7, u) -C(S)NR7R7, V)
-NR7C(S)R7, W) -0C(S)NR7R7, x) -NR7C(S)OR7, y) -NR7C(S)NR7R7, z)
-NR7C(NR7) NR7R7, aa) -S(0)R7, bb) -SO2NR7R7, and cc) R7; R4, at each
occurrence, independently is selected from



a) H b) F, ¢) d, d) Br, e) I, f) =0, g) =S, h) =NR5, i) =NOR5, j)

=N- NR6R5, k) -CF3, 1) -0OR5, m) -CN, n) -NOX2, 0) -NR5R5, p) -C(0)R5, q)
- C(0) OR5,woR012§r 1=, s) -C(O)NR51V, t) -NR)C(0)R5, upPCTOSLARNRBRE, V)
-Nl eC(0) OR5, w) -NR5C(0)NAR5, x) -C(S)R5, y) -C(S)OR5, z) -0C(S)R5, aa)
- C(S) NR5R5, bb) -NR5C(S)W cc) -0C(S)NRSR5, dd) -NR5C(S)O0R5, ee)

-NR5C(S)NR)R3, ff) - NR5) NR5R5, - ( %, hh) R5, and ii) Cl1_6 alkyl
optionally substi t {f =8l 'If*thZ)YTS@%@‘,TI?%t)i aé’gch%)) currence, independently is
sel ected from 9a) H b) C1_6 alkyl, c) C2_6 alkenyl, d) C2_6 al kynyl, e)
-C(0)-Cl_6 al Rylat efch acopmyncepindepenitemilylis seigcteddrom: c2_6" al kynyl, h)

-C(0)0-C1_6 al kyl, 1 5 P [0 0 2 thheryC(0) 0- C2_6
alkenyl 1) o) ook W GraRr O oy By e VR o By sedbgued O oy
q) C(0)R7, r) NR7Rénsa8rattRHCEERtic dayboci@} NIRBRA, mehbeH D3R ated) urShiuraied,
C3-14 saturated, unsaturated, or aronmati.c carboc%rgle ()Q 3-6‘%4%1? er ed
saturated, unsat ur 8 @6male heleruele CORBHERSEYLPTENRGHSHTAAHGS et B e

het er oat ons sel ect f i xygen, and sul fur, y) -0-C1_ 6 al kyl,
z) -0-C2_6 al kenyl ﬁ%&?‘%%?%%{:g‘gﬁwg‘ﬁyl, bb) NR7C(=NR7) NR7R7, and cc) NC2,
wherein any of b) g} }C@ENECX) alkkylah) -Ofd)-Enahlkynyls) sGHHuekanwi t h one or
nore R6 groups; R6, h occurrence, independently.is selected from a)
F, b) a, c) Br, dy Waéﬂog‘)a&-lcﬁ%*‘,ﬂafﬁ)d= Pﬁafurﬁ?g-%é?f%a“éﬂoé OYHY -SH, i) -SCL 6
al kyl, j) -CN, k) kj\@(bd))—}'lwlﬂ?emﬁ&ed Miriatkd Burdhdeithed, B aroMafic heraabdy 1) 2, 0)
-C(0)C16 al kyl, p) -C(0)0CL_6 alkyl, q) -C(O)NH2, r) - C(O)NHCI -6 al kyl, s)
-C(0) N(C1- 6 al ky1) 2ompising\pi @)rGiredeterdayoms splectedr@n RIrogey, RBIRYL 3§ NR7R7,
X) C3-14 saturated nsat ur or, aromati c carbocycle, y) 3-14 nenbered
saturated, unsatur lflgLH’, 616&@@%1?@%”@’& erocycl e conprising one or nore

het er oat ons sel ect gf {(ON-ATLJ DEER], NOXTIRTO-@nAlSHY T, B) ~CadD-L);. Byratstier ei n
any of x) - y) optionally is substituted with one or nore R8; R7, at each
occurrence, indepeHuwtirpigdiq asanei@ibacydgmand) H b) Cl-6 alkyl, c) C2-6
al kenyl, d) C2_6 alky, 8) 2. d, At 8 at Rk QR C
carbocycle, f) 3- lﬂﬁ(rg@gr édl 4@?%?%? %%#G%Erlegéltlﬁ%gl?%%# Oo% araolmatte I c&%

het erocycl e conpri sbmgringons oo Heete@taat soisctskfientnétdodenporyget,raaden,
oxygen, and sulfur, g) -C(0)Cl6 al kyl, h) -C(0)-C2_6 al kenyl, i) -
C(0)-C2_6 al kynyl, SUfir, - c(0)-C3 14 saturated, unsaturated, or aromatic
carbocycle, k) -C(0)-3x 3 _SALUHatAR s WiRat Ak B ondér @éemat i c
het erocycl e conpri sing gﬁgreg];?%fgghﬁe?éat ofr}fslssel eét ed frgrrln nri t rogen,
oxygen, and sul fur, 1) »Gi@)k8sddstéd &byl , m) -C(0)0-C2.6 al kenyl, n)

-C(0)O C2- 6 al kynyl, o) -C(0)0- 1 aturat e n urated, or .aromatic
carbocycle, and WO 2012/ 1258%@5%@%1%%52‘2@5’5_3?1’-5%) -lé(a@%’- 3-14
menber ed saturated, unsatur a'hgedSH’oil)_gcgggkylgj)h@}@n@cngl COIRI i Si ng one or
nore heteroatons sel ected from nitrogen, ur, wherein any of

oxygen, an Su
b) - p) optionally is substi ttddGidaAkdne O CroekyR8 QrolpicsR8kylat each

occurrence, is independently_se from .a 1 , I _€)
-0, f) =S, g) =NR9, h) :mm?fré:@mﬁﬁ%ﬁl’ﬂ)fbfwz’ﬁﬁ%@Q{P&})@ 1 9m
-NQ2, n) -NR9R9, 0) -C(0)R9, DN, Q)3),, B-NHICON Ralkyl) u)y-SMNHRIRS,~ S)
-NROC(0) R9, t) -0C(0)NROR9, u) -NROC(0)OR9, \8 -NR9C§(%NRI§?, w) -C(S)R9,
x) -C(S)OR9, y) -0C(S)R9, z) SOBiuretol, vala)S LN o BkK®, aph) - 0C( S) NROR9,
cc) -NRIC(S)OR9, dd) 'NRgc(S%(B\'@@’CF@%k'INRgC(NRg) NROR9, ff) -S(0)R9, gg)
- SO2NROR9, and hh) R9; R9, at’each”occurrence, independently is selected
from a) H b),;ClL 6 al kvl ) -6 enyl, d) C2_6 alkynyl, e) C3_14

sat ur at ed, uni‘atﬁ?ﬁ%‘%ﬁﬁ@pér_&%ﬁng%é Pbocycl e, f) 3-14 menbered saturated,
unsaturated, @' a{OREALICInIGIRIORNHeRcRATVN 8) Mob)aDe dityl pa)IFe dhel, e) Batfpits

sel ected from nitrogen, oxygen, and sulfur, g) -C(0)-Cl_6 alkyl,
-C(0)-C2_6 al lgéaﬁﬂ,,hgiNH% 1)&@)%@2)_163;a| kynyl, j) -C(0)-C3-14 saturated,
unsat ur at ed, Qs %rsglrggtte&?roﬁla@%c%glb f K) -C(0)-314 nenbered saturated,
unsaturated, or aromati c het'er’ocycl e’ conpri sing one or nore heteroatons

sel ected frommpisto, 0g&I8, opxygen, and sul fur, 1) -C(0)0- C1_6 al kyl, m
-C(0)0-C2_6 alkenyl, n) -C(0)0-C2_6 al kynyl, o) -C(0)0-C3-14 saturated,
unsaturated, @rsarpmesi& €anpocycle, and p) -C(0)0-3-14 nenbered sat urat ed,
unsaturated, or aromatic heterocycle conprising one or nore heteroatons

sel ected from,nit |foun, ovherei n any of b) -

optionally i g]pé%tbe%?l?tgﬁué%ﬁ%g?ﬁaegﬁggﬁyéﬁe’ noi eties selected from a) F, b)
ad, c) Br, d I, e -CF3, f) -OH, g) -0C1L_6 alkyl, h) -SH, i) -SC1_6 al kyl,
j) -CN, k) -NO2,1) -NH2, m -NHC1-6 alkyl, n) -N(Cl-6 alkyl)2, o) -C(0)Cl-6
al kyl, WD 2012/ 125832PCT/ US2012/ 029234 - 92 - -C(0)0C1_6 al kyl, q)
-C(O)NH2, r) -C(O)NHC1_6 alkyl, s) - C(O)N(C _6 alkyl)2, t) -NHC(0)Cl_6

al kyl, u) -SO2NH2, v) - SO2NHC 1-6 al kyl, w) -SO2N(C _6 al kyl)2, and x)

—~aA A - o o, A\ N ~NA ~



m -NHCL -6 alkyl, n) -N(CL_6 alkyl)2, o) -C(0)C1_6 alkyl, p) -C(0)0C1_6
alkyl, gq) -C(O)NH2, r) -C(O)NHCI _6 alkyl, s) - C(O)NC 1-6 alkyl)2, t)

- NHC( 0) C1w6 2ai122nb832u) - SO2NH2, v) - SO2NHC 1-6 al kyl, wpCTSS2N2/0192684

al kyl) 2, and x) -S(0)pC _6 al kyI mis ?( 1, 2, 3, or 4, nis 0, 1, 2, 3,
or 4; and p, at each occurrence, |ndepe9 dently is 0, 1, or 2. 2.The

corrpound according to claim.1 having the for rmaceutically
accept abPe sallf cempepndAccoydyg o gy %’éer %t(e)‘i‘l?m\ﬁﬂu# E?vang {he%lpm@%ch Ais
i ndividually selected from CR2, nigHrogen, or nitrogen oxide; ML is
selected from a) MX, b) MAM c) MIF-X d) MXL2 e) MLL-XL2, f)
M X-L1-X-L2, g) ML'-X-L2-X, 1) i) ML -X-X-,j) MX-X-L2, and k)
M L1- X—X— L2 wherein X, at e 8endent|y is selected from
a) -0-, - NR4- ﬁl‘: N( 0) -# -S(0)p-, f) -S2NR4-, Q)
-NR4802- h) CNRE i)j) m n) &NR4- NRA4- 0) -NR4C(0)O-,
p) -OC(O) NR4-, Q) NR4C(0) “and S) RORAN R4 LI is
sel ected from ay. c) C2_6 al kynyl, wherein
any of a) - ¢) o tlonally |s substituted withione @ nore R5 groups; and L2
is selected fronj| a) C116 alkyl, b) C2_6 alkenyl, and c) C2-6 al kynyl,
wher ei n of 2 5t|onally is substituted with one or nore R5
groups; WO 2012/ 12%832PCT/ US2012/ 029234 - 94 - al tetfpungledlly, L in ML is
a bond; Mis selected from sat ur.ate saturated, or aronmatic
car bocycloéapbﬁr@ciﬁlcﬁ%ﬁwgﬁgéﬁ(ﬁT? {5 QT PIOHELR g?rgiﬂn or aromatic
het erocycl e contai ning one or nore heteroatons sel ect ed fromnitrogen,
oxygen, and sulfur, c) G _6 alkyl, d) C2-6 alkenyl, e) C2-6 alkynyl, O
_NH2, and.g) -ToNcomhews %C@ﬂdwgdf) any one el claiptsi loh ARYDE fhe foUBEei t uted with one
or nore R3 groups; RI, at each occurregnece, independently is selected from
a) F, b) d, c) Br, d) I, e) -CF3, f) §O0R7, g) -CN, h) -N®, i) -NR7R7, j)
-C(0)R7, k) -C(O)OR7, 1) -0C(0)R7, C(O)NR?R? n) -NR7C(0)R7, o)
-0C(0)NR7R7, p) -NR7C(0)OR7, g4 3 ) -C(S)R7, s) -C(S)0R7, t)
-0C(S)R7, u) C(S&NR?R? V) 3 -OC( SFNR7R7, x) -NR7C(S)OR7, vy)
-NR7C( S) NR?R? )nNR7C(NR7 , - S40) R7, bb% - S2NR7R7, and cc) R7;
R2, at each occurrence, i ko
ORY

el ect ed m a) F, b) d, c) Br,
d I, e) -CF3, f 9 > -NO2, i) , ) -C(0)R7, k)
0) R7, C(O) NR7R7, n) -NR7AC(0)RY% o) -0C(0)NR7R7, p)
NR?C(O NR7R7, 1) C(S)R?, s) -C(S)O0R7, t) -0C(S)R7, u)

-C(0)OR7, 1) -0
-NR7C(0) OR7, q)
- C(S) NR7RT,_ V) R7, W) -0C(S)NR7R7, x)°-NR7C(S)O0R7, vy)
-NR7C( S) NR7RT z) C(NR7) NR7R7, aa) -S(0)R7, bb) (B@ANRANG, and cc) R7:
R4, at each occurrence, inde endently is sel ect ed from a) H b) F, ¢c) d,
d) Br, e)rpphfrmaeguticg) ly BECPI gle:ﬂﬁll% esfor Oz RKOREIE l}h?regfxl- NR5R5, k) -CF3, 1) -O0R5,
-CN n) -N2, o) -NR5R5, p) -C(0)R5, q) -C(0O)OR5, r) -0C(0)R5, s)
-C(0)NR51V, t) -NWC(0)R5, u) -0C(0)NR5R5, v) -NR5C(0)0R5, w) -NR5C(0)NRSW
X) -C(S)B5, y)TheCoSpORE aczdrditGoInRone ahglainG( S} NRBRE thebloymullR5C( S) W cc)
-0C(S)NR5R5, dd) - NR5C(S)0R5, ee) -NR%Q{S)NRSRS i f) -NRSC(NR5) NVR5, gg)
-S(0)R5, and hh) R5; R5, at each occurgence, independently is selected
from a) H b) Cl.6 alkyl, d) C2.6 alkynyl, e) -C(0)-C1_6
al kyl, -C(0)-C2.6 al kenyl, yayl, h) -C(O)O-C1_6 al kyl ,
WD 2012/ 125832PCT/ US2012/ 02 0FC2_6 al kenyl, and j)
-C(0)0-C2_6 al kynyl, wherei optionally is substituted with
one or nore R6 groups; nce, indépendently is selected

from 1
Cl

0

(formula Va)

or a pharmaceutically acceptable salt, ester or prodrug thereof.

6. The compound according to any one of claims 1-4 having the formula:



a) F, b) d, c¢c) Br, d) I, e) -CF3, f) -OH g) -0CL1L_6 alkyl, h) -SH, i) -SC1
6 al kKyl, j) -CN, k) -NO2, 1) -NH2, n) -NHCL 6 alkyl, n) -N(C 1_6 al kyl)2,
0) -C(0) Cwezaizkl;zlssszp) -C(0)0C1_6 alkyl, qg) -C(0)NH2, r) PCTaSO)1Rbed236 al kyl
s) -C(O)N(C _6 alkyl)2, t) -NHC(0)C _6 §I kyl, and u) - S(0)Cl6 al kyl; Rz7,
at each occurrence, independently is “séPeécted from a) H b) Ci1_6 al kyI C)
C2-6 al kenyl, d) C2-6 al kynyl, e) C3- ﬂl saturated, unsaturated, or aromatic
car bocycl e, f) 3-14 nmenbered saturateg, unsaturat ed, or aromatic
het er ocycl e conpri sing one or nore hefferoatons sel ected from nitrogen,
oxygen, and sulfur, g) -C(0) Q)-C2_6 alkenyl, i) -C(0)-C2_6
al kynyl, ) -C(0)-C3_14 s % unsa gf at ed}For aronmatic carbocycl e,
k) -C(0)-3-14 nenbered sat ; , or aromatic heterocycle
nor e het It rogen, oxygen, and
kenyl, n) -C(0)0-C2_ 6
 ar omati c carbocycle,
or aromatic heterocycle
conpri si m,g}gne 0 eteroatoms sel ected from ni trogen, oxygen, and
sul fur, wh 1 b) - p) optionally is substit%ergul\g/i\;gj one or nore
R8 groups; , at each occurrence, is independently selected from a) F, b)
C, c) Bgg %ﬁharh}ac@)tlc?tl@y adcppaSe sal), estiRO: projirugNROoL. i ) =N-NROR9, j) -CF3, k)
-0R9, 1) NCG2, n) -NROR9, o) -C(O0)R9, p) -C(0)OR9, qg) -0C(0)R9, r)
-C(0) NR9R9 s) -NRQC(O)RQ t) -0C(0)NROR9, u) -NROC(0)OR9, v)
- NRIC( 0) hRIR9 thé)forn§l1) NROR9, aa)
- NROC( S) %&?’H%ﬁgrﬁ ncgct%%%e%’fs&%%q%% ROC( S) NROR9, ee)
- NROC( NR9) NR9R9 WO 2012/ 125832PCT/ UgP012/ 029234 - 9 6 - ff) -S(0)RO, gg)
- SO2NROR9, and hh) R9; R9, at each ocqurrence, independently is selected
from a) H b) C1L 6 al kyl, C2-6 al kynyl, e) C3-14
saturated, unsaturated, or ag Cy £) 3-14 nmenbered saturated,
unsaturated, or aromatic heterocyqg| e conpgising one or nore heteroatons
selectedfromnltrogen , 0) -C(g&-CL..6 alkyl, h)

(

-C(0)-C2_6 al kenyl ) ,
unsaturated, or 3 , k) -C(0 - 1A nmenber ed saturated,
unsat ur at ed, or het er ocycl e conpri si &lor nore heter oatoms
sel ected ,from ni oxygen, and sul fur, -C(0)0-C16 al kyl,

-C(0) 0- C2 6. al ki -C(0)O0C2_6 al kynyl, 0) C(O)%—-Hg%lf saturat ed,
unsat ur at ed, “or aromatic car bocycl e, and p) -C(0)O0- 3 red saturat ed
unsat ur atofggh&}{na%lﬂﬁaﬂﬂf Scc}égl%gfe%ﬁggésﬁer%PPMh & RereOfNe Or nore heteroatons

sel ected m nitrogen wherein any of b) - p)
optionally |s substltuted with one or nore noieties selected from a) F, b)

c, c) Br, e -0Cl 6 al kyl .. - i) -SC1 6
alkyl, jf - Tlhﬁ %‘R@@“ds %fogdﬁlgzto aﬁ? n?uP?cpf]leé*a]éﬁ‘g‘}Yl?g %Beaf?%‘il?z, 0) -C(0)Cl_6
al kyl, p) C(O)OCl 6 alkyl, q) -C(O)Ndy r) -C(O)NHC1_6 al kyl, s) -
C(0) N( Cl_6 alkyl)2, t) -NHC(O) Cl 6 al Ql, u) -SO2NH2-, v) SO02NHCI -6 al kyl,
W -S@N(C1 6 alkyl)2, and x) -6 aI kyl; R 1 is selected froma)
-OH, and b) F; R12 and R13 apf S
al kyl, c) F, d) a, e) Br,
selected froma) H, and b) ,
and p, at each occu 0, 1, 2 -97 - 3.The
conpound accor di Qe cI ai s 1-3\7?(6@% formula: OH (R1), C
HN CI  MA A or aljphar maeutl cally acceptabl e |salt, Gster or prodrug thereof
4. The conpound aglcording to any one of clains!1-3 having the fornmula: CH
or a phar'Yha.geu itall yatceptable salt, ester Or prodrug thereof.

L N (formula Vd)

conpri sing one or
sul fur, 1) -C(0)0-£
al kynyl , o) -C(O
and p) -C(0)0-3

or4CIn|SO 1, 2, 3 or 4;

or a pharmaceutically acceptable salt, ester or prodrug thereof.



5. The conpound according to any one of clains 1-4 having the fornula: OH
(formula Va) or a pharnaceutically acceptable salt, ester or prodrug
thereof wo208/125§301 (fornula Vb) or a pharmaceuti cal | pyCaase@paki2es sal t,
ester or prodrug thereof. 7The conpound according to any one of clains
1-4 having the formula: OH (formula Vé?'or a pharmaceutically acceptabl e

salt, ester or prodrug thereof. 8The conpound ordin 0. any ,one of
clai ms 194 havihpgompeirdgicaendae tolaipsle MREICH 4P 2 g‘%&“ﬂ?&?ﬁﬁ%&ﬁ?‘%@m ly
accept abl 5@%%%11 heniaeh ¥Ge heteroatoms selected from
2012/125§§ F%é%%%gﬁgggggﬁggﬁ%%¥dh é.gTﬁ%O%onQEJﬁgmgggording to claim1l,

wher ei n Ziticgen, dkygén, mrdbdfied saturated, unsaturated, or aromatic

het er ocycl e contai ni ng one or nore heteroatons selected fromnitrogen,
oxygen, and sulfur. 10. The compound according to claim9, wherein Zis a
6-menber gg satpp %Bﬁflouﬂarh%@éﬂdhgte@iaiMS), et 765 Deinaindeysl @neaedai ni ng one
or nore heteroatons selected fromnitrogen, oxygen, and sulfur, 11. The
conpound vastwrding arometicahaterdeyokhemédininZ opg onmBrehatdserens seleciehired
unsaturated, or aromatic heterocycle containing one or nore heteroatons

sel ect ed A E0y&R S8¥gen, and sul fur. 12The conpound according to any
one of clains 1-11, wherein L in ML is a bond. 13. A conpound having a

structure corresponding to any one of the conpounds listed in Jable 1,
Tabl e 2, 1Tabl dhg comapunsl agcorfiiis) te chimhapiheres: 2 Tahpenermbessd sEABREIE: or a
phar maceut i cal C el

har mmcottToar oSSR RO oFRlfhe ot RO HERES S et B0 arrount
of a conpari@nasseedliangstidurany one of clainms 1-13 and a pharmaceutically
acceptable carrier. 15. Use of one or nore conpounds according to any one
of clainms 1-13 in the manufacture of a nedicanent for the treatnent of a
di sorder 191 dnaeasfhpSElREGd BMTIEE BPLidind NI RGHIAAN 1fiHNGAl slaboaal i on,
parasitic di sease, Bro Iferative J sease, viral infection, inflamuatory

di sease, and gastrointestinal notility disorder in a mamal. 16. Use of
one or nore conpounds according to any one of clains 1-13 in the

manuf act yse ofp pRALGATRALInE Arstrhib@rd (RREPRIINOD ady Ghe 6f tiecompb@ideilisiet e
di sorder is selected from "a skin infection, nosocom al pneunoni a,

post - vi r dlaberle Tiablei2a Tabln abaldarnBable Af Eable onlable Uror Aably & Bt i nfecti on,
bacterem a, septicem a ocarditis .0-- WO
2012/ 125 ?ﬁé*%ﬁ§?gif?%?%%gﬁwﬁeﬁ??1%UF%&ugwﬁa(ﬁ}nfection, a vascul ar access

infection, nmeningitis, surgical prophylaxis, a peritoneal infection, a bone
infection, a joint infection, a nmethicillinresistant Staphyl ococcus aureus
i nfection, a vanconycin-resistant Enterococci infection, a
| i nezol i d4r esiss prartnacagiani empositiea tbmprisiagd phalerceuticoly scceptible afantgia
according to any one_of clains %5-16, ergin t he cong und is fdninistered
oral ly, pareqvesaqcpidingio angeng &f plpims b4 and gRhermgogiic @%?‘F‘E&B‘i@ CrgTET
conpound or a pharmaceutically acceptable salt, ester, or prodrug thereof
according to any one of clains 1-13. 19. A nedical device containing one
or nore canpounds .or har maceut i cal | y,.acceptabl e.sal t thereof according
Iélﬂ%ﬁo aga gl S 1-??

a
to any ore-of YAl RES §Lare COFPOUsHHA SOPE 8T LS iR S clai m 10,
wher ei n the devieerh shedical@ht for the treatment of a disorder or disease selected from
microbial infection, fungal infection, parasitic disease, proliferative disease, viral infection,

inflammatory disease, and gastrointestinal motility disorder in a mammal.

16.  Use of one or more compounds according to any one of claims 1-13 in the
manufacture of medicament for the treatment of a disorder, wherein the disorder is selected
from:

a skin infection, nosocomial pneumonia, post-viral pneumonia, an abdominal

infection, a urinary tract infection, bacteremia, septicemia, endocarditis, an atrio-
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ventricular shunt infection, a vascular access infection, meningitis, surgical
prophylaxis, a peritoneal infection, a bone infection, a joint infection, a methicillin-
resistant Staphylococcus aureus infection, a vancomycin-resistant Enterococci

infection, a linezolid-resistant organism infection, and tuberculosis.

17. The use according to any one of claims 15-16, wherein the compound is administered

orally, parenterally, or topically.

18. A method of synthesizing a compound or a pharmaceutically acceptable salt, ester, or

prodrug thereof according to any one of claims 1-13.

19. A medical device containing one or more compounds or a pharmaceutically acceptable

salt thereof according to any one of claims 1-13.

20.  The medical device according to claim 19, wherein the device is a stent.



