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PROTEASOME | NHI Bl TORS CROSS- REFERENCE TO RELATED
WERRRI@2FT ONS [ 0001] This application clains prPOT/UE3009/043644

U. S. Provisional Patent Application No. 61/052,576,

entitled "PROTEASOVE | NHI Bl TORS" filed May 12, 2008,

which is incorporated herein by reference inits

entirety, including any draw ngs. BACKGROUND Field

NERSO0Q ) ghep@r esent application relates to certain PATENT
conpounds and to nmethods for the preparation of

certain conpounds tHRHPTEARONE INEBITAREhe fi el ds of

chem stry and nedi cine. Description [0003] Cancer is a

| eadi ng Ca%ﬁ@ [ dﬁ§pite

si gni fi cant f?% E?@%ﬁh&ﬂf@?ﬁg&?g%%?égggﬁ? I

tred@oonp c dﬂﬁfﬁpphbehﬁmmﬂalm bMoﬂiﬂyQaUm I’Pﬁ‘o@ﬂbhzﬂ) lPSteﬁﬁNﬁ;bli’&atlon No.
ry, che her ap% radi ation thera

t he
61 D6 S5 St SR BACOME SINGETHORRY e MAoRe. 2008, which is
dRRALY nerBRWS Y f or fairly
lnd@?ﬁned ?ypgg g%“@%%@ég%nﬁ&ng¥gMo E%&ﬁ??%ﬁgise for
treating patients with di ssem nated di sease.
Chenot herapy is the net iS.generally useful in
treating patients wth ngggggbpéﬁ%ancer or diffuse
Fig@ncers such as | eukem as. Al though chenot herapy can

" provide a therapeutic benefit, it often fails to
res MPQOZI n éﬂheeprwntt srpliditveaskted e centain lsempatride rand o methods for

cancer COM si,stant to the.
the H%rah on 35 ecSFxfng %Oé%[%)tungh}@‘i can I??a}l%eg Flotk{ehgelds of chemistry and
nﬁdkmgllhood of cancer cells becomng resistant to a
chenot her apeuti ¢ agent, such agents are commonly used
in conbination to treat patients. [ 0004]
D%%rg$%ﬁrly, i nfectious di seases caused, for exanple, by
ia, fungi and protozoa are beconing increasingly

di f [0(1()[3] t tQantéreaih leadiclg catise of B@ith BxBEDnRed SRS BBSite significant
? aterla fungi _and Frotozoa are devel opi ng
’é% .t% 1BA B @m%b%ﬁqforérﬁa P SRR hR PrEREGEHEBICADaDkGne remain
sux@g nEﬁ?mo@@ zﬁﬁi Qliat&e lﬂwe? #,r Qi%*? a'lorﬁglolr‘qﬁ\x%%mna b Surgery and
Eelshnanla | asnodi um an F ypanosona
ra@@@@/thﬂ@@shmﬂﬂsﬂe@@mm&emm QBD5ToF diitlp elefimdetypas of cancer, and

n er of. di seases . medi cal conditipons are .
are ng‘gﬁ“g? n&%r FrRAting rRATERS y"" @5@%@“6‘%&&%‘?‘?‘% sgg%%t%erapy is the
mekHbal tHatSs gomeiilyl QBful fHaBaRg Attt Qné%@s‘igiccb\éﬁ‘@e‘f Wk Afffuse cancers

di seases. These di seases continue to affect |arger and
sudhzas desrkemiasb évl hough thf@raw chripioy sledgbgapatinbenefit, it often fails to

1353 3 gFls e, 6 LE st PR E) Bh8h e Assant o e
cheidtheripetitio Bgenk. BUENMH partaddh@ikdiihobd bPeaMBEXe)s BERRiSg feSistant to

treat cancer, inflammtory di seases and infectious
a chyraptherapeutic agmtisHeh sagnisfargeammenly @ssngn ﬁmbmwm to treat patients.

d | :
! SNBSS SR, 85y e v

progo¥oh -ard lescolnirg] inagssiigly difficult to tfeédDahd] cuﬂv@r Fdil&-xd@iF)ley fidre and more
nat ural products are a rich source_ of potential new
backeita ¢ Brandg dreiezoandrardavelepingonesitiangg et scurrghfe antibiotics and
chéﬂ%ﬁﬁé?‘e?pe@fx@ R8I Ve %m?%@&fe%u&nqn iPRYSE idtidHe LS ?/us Fezshmanza
assenbl age m cro that occur in environmen
Plaswodigmeand dvimbomng. i n pressure, salinity, and
tenperature. Marine m croorgani sns have therefore
devel oped uni que netabolic and physi ol ogi ca
capabilities that not only ensure survival in extrene
and varied habitats, but also of fer the potential to
produce metabolites that would not be observed from
terrestrial mcroorganisns (Ckam, Y. 1993 J Mar
Bi ot echnol 1:59). Representative structural cl asses of
such nmetabolites include terpenes, peptides,
pol yketi des, and conpounds with m xed bi osynthetic
origins Nhny of t hese nDIecuIes have denDnstrabIe

I



WO 2009/ 140287PCT/ US2009/ 043644 [ 0015] Sone enbodi nment s
described herein relate to a nmethod for inhibiting NF-
wEBoaasi2sat i on that can include contacting a cRCT/USZ0D043644
an effective anount of one or nore conpounds descri bed
herein (for exanple, a conpound of Fornula (1)), or
phar maceutically acceptable salt, ester or prodrug
thereof, or a pharmaceutical conposition that includes
one [@0SIor EFueBBEMVIM OGS gRfwil® himber 6t discaB ﬁﬁl medical conditions are
DESCRI PTI ON OF THE DRAW NGS [ 0016] Figure 1 shows a
clagsifigsh ap inflamumatery diseasest  Sudly dirgasessinelugde conditiens; suchips asthma to

GRS RBE RE, DR G TR LA g o o

pegplt edribeideidespift mewntkdrapienmmdsnadidabddvascesi n, i ncl udi ng

the L. patents cited herein, are each to be
coni‘%&gt edallhrerﬁe(g?rﬁo? Beesioniyss fouraddigiong) rfwntort@rérpeerﬁ% prgtpicrobial

agérfid, Anli ind- 1§f@§ﬁrh£tb§/aﬁéhe9ﬁ to[t%gtlglm%@tl A ogl a0 1‘1? #8eabesP infectious

its anal ogs thereof have vari ous
dlsa@m viAt wegmu‘rtgeeﬁm ustheing ohdShlyi indphumbindstightdrs, academia and
St udi.es h been conducted .t hat show
coR R 8 sP ek RO GRS s e g o B DK bl sberts.
i nhijguotypry M&ridevdetived RhHAE Hrd¥tckBird a rl@ﬁ SSURR I fd%ntial new anti-
pat hway, and have anti-anthrax activity.
carggf ?gﬂi%qommtdell%olaﬁdage%rﬂte egvahys , massiveky| dongdex and house a
dl\gﬁsglzligsgltng)ﬂa %grrpcro%éé A@aﬁloccue Saﬂ\gro@%%s %g%%:t%%e\d?y%{}ons 1§pressure
salfriitye cind ureenp2fitur@ 00 3are e/ 2fi&ro8%2nisin | }%@eAﬂfetelforSOdev%%éd unique
60/ 627,461, filed Novenber 12, 2004; 60/633,379, filed
meggbolitrpad Physioericel capbdidgs gmp not onle ansyemsrayiyal s, extzems and varied

N e e T

ter&@ﬂrl’éBOmBﬁ)Srgaﬁlsh]ed(Okaﬂﬁ 8, 1993004Mab BibR3AbINL,:59)i | GR?Epresentattve
Jul% 92{ 2004:; 60/ 6é7 462, filed Novenber 12, 2004
SIrgpyBLclaste !t spch Patabalmingludaternanes periisien sy !yigtidess gndegmpounds
itMBh6Rd biosRB 4 f -
W161/ 053 é045 , fétlrcl gx% gﬁng@a{%g of thés@qné\@d’é@eﬁ t?aiv(ee ﬁltgrqgnﬁﬁgle anti-tumor,
antAppitfi:r@é,t&ntlirfgnm,sami-imﬂﬁrﬁmw’@ﬁar 1rﬂmhmﬂuﬂmm§w}&ctrﬁﬂeﬂ(8ull, AT. et

Tl i 508 AU Sl o
Phadh36bscf 844081 k&d 1Ot @beK. fkerrzl@@q Ex;;-ypﬁpﬁe@&%enfts' b ¢8h7; Moore,
April 6, 2007; 12/136,688, filed June 10

B.S 29%0yaz8wd Répl Bi6NaFohl k6¢r P00 200 v PmcéRezalf& deayer A M &

af ent ti.ons P USZ 4/ 01 file

lg)une %(#)14 "ff’ff‘f'fﬁ'\%ﬁgllgﬁ 1val g?tlngd%‘ﬁe%t@%é’lf tg‘ls source for
isoR0A% anvﬁﬁfﬁbl@EtR&Q&/uQ&é%@s Fthr’tH%Fl tﬂ@ﬁ%latlgg of £8P anti-cancer and anti-

PCT/ US2006/ 016104, filed Apri 2006
ml(pi(fj:{lpbg@grmyt@gg%gemf pl[tqmatp(prmechgmsm@lasses to those currently on the

rch

mafteT LAY R el B MRS, Bty PRl @'”sﬁ fsistance
thattﬁi@)l BBl lﬁed e@edaefta lgtb @aﬂhﬁ@ér@ dgor Kbteatidng Fer@@ream de A

that include a sulfonate ester, carboxylic ester or

et her group. Al so disclosed herein are pharnaceutica

conposi tions that includg qpg nore of the

Sal i nospor ami de A anal ogs mntﬁ’a sul fonate ester

car [9098]l i c Tes bmbodiments hitsclaged higreinngzhératlg radite dBkpoghds, including

Sal i orantde an th a sulfo ate est er,
hetERis S PRRORGE ard Rl Ahreat ihad ek ool Mot BT, sashaglic estr or

Salinosporantde A analogs with a sulfonate ester,

carboxylic ester or ether group for treating and/or

anel i orating a disease or copndition such as cancer, a

m crobi al di sease and/or infflammtion. In sone

enbodi nents, anal ogs of Salinosporam de A can i ncl ude

a bul ky sul fonate ester, a bulky carboxylic ester or a

bul ky ether group. In an enbodi nent, anal ogs of

Sal i nosporam de A that include a bul ky sul fonate

ester a bulky carboxyllc ester or a bul ky ether group

Y " o o o g,



aromatic ring systemthat has a fully delocalized

pi -el ectron systemthroughout all the rings. The
woovba4028f carbon atons in an aryl group can VBCHUSI09/043644

exanpl e, the aryl group can be a C6-C4 aryl group, a

C6- C10 aryl group, or a C6 aryl group. Mdreover, the

term"aryl"” includes fused ring systens wherein two

carbocyclic rings share | east one chem cal bond. Sone

etlex @rqupe Sofk emolimentsi and)@irdcheel (b 4 MeficaN@rhpbunds and pharmaceutical
substituted phenyl, naphthal enyl, phenanthrenyl and

CO&WPHFia’(‘:S_ethVI conta Ar\Pr myre elientien) cg@pgq;@g.tQ@gq esgpodiments are directed
to l\‘rﬁﬁm bF E)’)‘httl?eglzl the cl}e%nqga:f’ ﬁ%rﬁét?}i/n??? gtilg Gihat ?rpllaocd;/%lfarllt% are directed to

et eroar refrers r mu
methaisaifi teeating) gndsyrsamxtiofaingi andiseiys be Bonditidns fwdth dhe or more chemical
del ocal i ze i -electron s¥ste that contain(s) one or
COFPPENIS T @ P, ,tlcglrpgfnppgl,lo%ﬂla FUNALRS ONG 10K @10rg ¢ligmical compounds.

car in ' ; byl gt . [
and 1oy S o dneREpistlo i ebeth Rta@ 0 & 8o ISHmuta
or pbareraceutighl lygacoeypatdasnlty estsr. or pordrextheneb®, t he het er oaryl

group can contain 4 to 14 atons iy the ring(s), 5 to

H)MO%intheHnMS)or@tyﬁaumsintm

ring(s). Furthernore, the term"h roaryl" includes

fused ring systenms where two T4 , such as at | east

one aryl ring and at | B one heteroaryl ring, or at

| east two heteroaryl rings, are at | east one

chem cal bond. A heteroar cg be substituted or

unsubstituted. A non-limnting Iist of exanples of

heteroaryls include furan, R'hiophene, phthal azi ne,
wiRif R G RXG20LRE (! 220G, orL BLUAROL Ry T 2201 €.

I soxazol e, 'isothi'dzol e, triazole, I*adi azol e,

pyri[el1og, pythedaabodémeny désstibédBereipyélaei t0&, méthdéd sl B@ithesizing a

benzofu% n, ?gnzoth[opene and qui nol i ne. é0034 The _
comgpypd o @?rgw (J¢ that inghyles peacting 8 \rempaundaeleF erita towitly a silver

e Q- Gakf 1N s L= - | @Rt .; -

el sl A of A ey Y o St rnouR U Pl Y s thep rescting the

and tricyclic ring sysfem wherein carbon atons

together with from LastogS fteterqatoms constitute said

ring system A heterocygle may gptionally contain one
compournlr & RonsakyBaivitl bonds si datedRFor XBehRGtoN@Ym a compound of

however, that a fuyll el pcalize i -electron, system
Foppls (hrotThg vestablast o%él%u?e@% 24 ﬁg i RS,SR%C, RAOE", BV, £, EF. EF, X
XREer gatpns are independently sel ected from oxygen,
sul fur, and nitrogen. A heterocycle may further
contain one or nore carbonyl or thiocarbonyl
functionalities, so as to make the definition include
oxo0-systens and thio-systens such as | actans,
| act ones, cyclic imdes, cyclic thioimdes, cyclic
carbanmates, and the Iike. Wen conposed of two or nore
rings, the rings may be joined together in a fused
fashi on. Exanpl es of benzo-fused heterocyclyl groups
i nclude, but are not limted to, benzi m dazolidi none,
t et rahydr oqui nol i ne, and met hyl enedi oxybenzene ri ng
structures. Sone exanpl es of heterocyclyls include,
but are not Iimted to, tetrahydrothiopyran, 4H pyran,
tetrahydropyran, piperidine, 1,3-dioxin, 1,3-dioxane,
1, 4-dioxin, 1,4-dioxane, piperazine, 1,3- oxathiane,
1,4-oxathiin, 1,4-oxathiane, tetrahydro-1, 4-thiazine,
2H 1, 2- oxazi ne, mal ei m de, succinimde, barbituric
acid, thiobarbituric acid, dioxopiperazine, hydantoin,
di hydrouracil, norpholine, trioxane,
hexahydro-1, 3,5-tri azi ne, téttahydrothi ophene,
tetrahydrofuran, pyridine, pyridinium pyrroline,
pyrrolidine, pyrrolidone, pyrrolidione, pyrazoline,
pyrazolidine, imdazoline, imdazolidine, 1,3-dioxole,
1, 3-di oxol ane, 1,3-dithiole, 1,3- dithiolane,
i soxazol i ne, isoxazolidine, oxazoline, oxazolidine,

I 1 I L T L 1 - M L Y N |
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[ 0052] The term "pharnmaceutically acceptable salt”

refers to a salt of a conpound that does not cause
wG@e@nilii28ant irritation to an organi smto whi CPCT/US1089/043644

adm ni stered and does not abrogate the biol ogica

activity and properties of the conmpound. In sone

enbodi nents, the salt is an acid addition salt of the

compound. Pharnmaceutical salts can be obtained by
Schéageting a compound with inorganic acids such as

hydrohalic acid (e.g., hydrochloric acid or

hydr@éggnﬁf acid), sulfuric %&#é%E%ItrIC aci d, g5

phos%%gtic aet d and the |ike. armgceut i cal salts\\{/

n
i ned by reacting® jcoggound with an E2_|
i ¢ or [aromfic can i ¢

ac d siretrems al £
e aci ds, for exa lae€Pi c, succinic,
rch ascorblc nlcotl

| actA c, gallc tartaric Ci
naﬂ énesulfonlc ethanesuhf
salixglic or naphthalenesuuﬁ@nlc aC|d Phar maceuli ca
salts can al so be obtained by reacting a conpound wth
a base to forma salt such as an ammonium salt, an

al kali netal salt, such as a sodiumor a potassium
salt anCaIkaIine rth netal salt, such as a cal cium

g es m sal t! sal t gani ¢ bases such as
sclr)r(gh XY gmﬁ@ cN—%ét ﬁJyI %g’lgtcam ne,

tr|s(hydmpxynethyl)nethylanlne al kyl am ne,
cyclohexylan1ne tri et hanol am ne, ethyl enedi am ne, and

sal 191 t h Somen cerakadimenss;c fesagibesk ghamine relpysithea harmaceutical
coﬁ@gm ibik G &RWR@H&Q&w<%99§§é&ggﬁfﬁgggﬁgﬂgfﬁémg;3&%%?%%onqmund

rein re ate to a conpoun
of p banut’a(:le,u:trIphairﬂayetamel@pﬁc&blbtebls adlt, esteiSéregrodriig fHeeedf,U@d one or more
t he 3 El wherein: Rl can have a structure
Selg%trﬂ(ifr B an picjpignt apd scpier . 0-¢ -R4 0.and -,
Wher@h@k R4 Whé?een%ldﬁﬁén@%e drivdy %e%ﬁp%@tgp% btrﬁétﬁﬁd f& treating,
pol y-substituted or an unsubstituted vari ant
lébhtﬁlrg\/\mm@agr@sungwemophstyd disensy Iti{aCicab ir@ludg| ddministering to a subject a

het het CL.6 alk , t | ylI. d
OGBS EETS U] Ry O HEF EFTID I BB s iB  pypmPle, o
compbSid dfUtoRduml (I)K‘ or aphﬂmﬁﬁ@dtﬁalﬁ/ £RBpthste 841, %@t%le& Prb@ @hereof, or a

nono- substituted, a poly-substituted or
ph@rmwgtcwt carerpsitioni daseriled” heneing schons m@harersalcdm@ composition that
het er ryI and Z1 can be
ind e PEY s s Bt SERTRE BELY T LN, Ol ) 16,
S( OIWGRanth&(@l)%(rﬁ%dts d3stbddDekeif rel6ie 0 hNd¥od” Jor inhibiting the
N(R17) C(=0), N(R17)C(=0)(CH2)1-6, N(RL17)C(=0)0(CH2)1
gravgh oée gyrer @é -that cap E_cgr@@ctglg tﬁq)c(a@pg)cg]l gah-2p)effective amount of

b B2 P ieo o SRR e T, 0

phitinaceufitaldy aueepthtild Balgassteber prodegemdest, loy asgHagtdcedtidal 0sthposition
H, 4 al kyl, a substltuted or unsubstituted
thabgw s O%ﬁf“amrwomw dg obprasiA@} bonyl (t-BOC); R2 can
gt G%T ! ggﬁbalnt%grc&g&med ahe!?éﬂn Oxgﬁ%s foy @Nethdd for inhibiting
m)no substitute a poly-substituted or an
prajgesorbs tactiutyedhay eami antudefcobthainod kaivwwity aresfif@ties amount of one or

Mo ROBRT Y Yese bR oo b s Po e g risy B (o PR b Paceutically

acdeptablbZalfebRf QICIY@BM ,the@édff L or aﬂﬁﬁﬁﬁ&@ﬁﬂi@al cohipdsiok Yhat includes one or
heteroaryl al I cyl, (cycloal kyl)al kyl

m%%@t@%‘@%ﬁ)ﬂ@@ﬂl@j acyl , acyl aI kyI
al kyl oxycar bonyl oxy, carbonylacyl, aninocarbonyl,
azi do, azidoal kyl, rnono-hal oal kyl, di hal oakyl,
tri-hal oal kyl, aminoal kyl, s&tt of an ami noal kyl ,
car boxyal kyl , a salt of a carboxyal kyl, al kyl am no, a
salt of an al kylam no, dialkylamno, a salt of a
di al kyl am no, al kylthio, arylthio, carboxy,
al koxysul finyl, thiocyano, boronic acidal kyl, boronic
est eral kyl, sulfoalkyl a salt of a sulfoalkyl

o N R o o



nol ecul ar wei ght equal to or greater than 107 g/ nol.
[ 0055] I n sonme enbodi nents, RI can have a structure
w@edoeases’ from Rl4aR14bR15a 5R15 andRi scR16dP@UTES®091043644
R5a, R51), R5c, R5d, R5e5 R9a, R9b, R9c5 R9d, R9e,
Rl 3a, R136, Rl 3c, R13d and -13e
K. can be each independently selected from hydrogen,
hal o, nitro, cyano, a nono-substituted, a
pol yee1H)st i $amheenbddi@bnty dsdebibéd ﬁé#&lﬁdelﬁt@rtb ametifd fob ﬁ‘nhlbltmg NE-
follow ng residues: G _74 alkyl, C2_24 al kenyl, C2_24
«By piafipn thagean ingluslsl Jopfacting a fegll omithcgn effeqtive raricvat kiybne or more

coﬂ@@ﬁ%(gac{s??lblég ;fl%tiebna J;e%{a}ﬁmaleg%églgg{)ﬁr{ nc{}c}] ortg}lé?ﬁy or pharmaceutically

acbmﬁeéﬂa)ﬂltyésler e bedaghitndt, opdbidemadafies sompésitdt St includes one or
am ne, bstltuted am ne, al koxy, acyl, am noal kyl,

'“@ﬁF?mB@“QﬁO , carboxyal kyl , a salt of a

car boxyal kyl , alkylan1no, a salt of an al kyl am no,

dialkylanino, a salt of a dial kylam no, alkylthio,

aryl thio, carU@&Mﬂ?Dﬁ&@ﬂyﬁmmwKmyWHEﬂhhamyan bor oni c

aci oro est eral k sul foal kyl, a salt of

sul 3@‘5}1@& BGR et fao%mha%(f'k% resuliy P bRy Rperimeniip the 208
pr@tﬁ:as@m%%'ffs@@?éy @J)xkﬁ\(du'nd 3k FQM&M j onyl oxyal kyl ,

phosphonooxyal kyl, a salt of a phosphonooxyalkyl

(al kyl phosphooxy) al kyl , phosphoryl al kyl, a salt of a

phesEner YLl (U RPN L e o

a hgo@7par Wiahdtyhs gafaRhebsN@e @tctidhéredf arHIURREhIRO, cnted herein,
and guanldlnoalkyl; R6a, R6b, R6c, Rl0a, R10b, RI10

inqlyding thelhd. Reftsiled hersin, Brs caeltly ber?@epéfrt@lrénwlw@@ddémreﬁrence in
nitro, cyano, a
th%%ﬂgyggﬁgtltu dhah%noly substituted or an
uns ILMHB] t utSad nmmaaﬁme A drfde ith Ohda®is Nthefed$1 v Svarfolis 24ological
al kenyl, C2_24 al kynyl, nono- hal oal kyl
aCt&J‘f‘t“%ffalTé’QISHWturetolf ISall‘f}ﬁ’ISEi%TPWWC A fﬁfﬁ@‘i‘fé%‘a}"’k oxy,
di - hal oal koxy, tri-hal oalt am no, nono-substituted
am ne, di-substituted a alkoxy, acyl, am noal kyl ,
salt of an am noal kyl , xyaldsyl, a salt of a
car boxyal kyl , al kyl am no, 0 of an al kyl am no,
di al kylam no, a salt of a am no, al kylthio,
aryl thi o, carboxy, al kooss , thiocyano, boronic
aci dal kyl , boronic esteral kyl-:—s@l foal kyl, a salt of a
sul f oal kyl alkoxysulfonyl.lkgh sul f ooxyal kyl , a salt
of a sul fooxyal kyl, al kox ulfonyloxyalkyl
phosphonooxyal kyl, a salt of/ a phosphonooxyalkyl,
(alkylphosphooxy)alkyl phesphoryl al kyl, a salt of a

¥Ialk glk Iph phoryl).al kyl,
‘@W {%aﬂep ucted'thay Oa(f "WPra&rlﬁﬁ’yﬁaﬁnréyts andogsahavedﬁoteasome
) S0 LTS5 o) U i v

SalmosmralﬁltbbAaa]d se1(51(al analogs as well as biological act1v1ty of the same, are

d K'ﬁgp'b5ﬁ§§§h qqgndentl sel ected from

“RArG, "a 60%‘88§%|t né fAPPACH NG 1\@%5@/4&9%9 S}edawne 20, 2003;

60/566 M35 il Mgl g@rzo@ﬂt 66’/%2‘75'@1 ffﬂéd %é}ﬂb&re@' 9GS 604653399, file
al kyl, C2 24 al kenyl kKynyl, nit

De?ﬁm@r Ralo&:; @V64a&22haledanakgdry lﬁr BOGﬁaI60t.6ISR)884 filed March 4, 2005;

e S T RO T

acyl, am noal kyl, salt of an am noal kyl, carboxyal kyl,
a salt of a carboxyal kyl, alkylanino a salt of an

al kyl am no, di al kyl am no, galt of a dial kyl am no,

al kyl thi o, arylthio, carboxy; cyano, al koxysulfinyl,

t hi ocyano, boronic acidal kyl, boronic esteral kyl,

sul foal kyl, a salt of a sulfoalkyl,

al koxysul fonyl al kyl , sul fooxyal kyl, a salt of a

sul f ooxyal kyl , al koxysul f onyl oxyal kyl ,
phosphonooxyalkyl a salt of a phosphonooxyallcyl

o N R o




structure: ReaR6bwherei n: R6a, R6b and R6' can be each
i ndependently selected from hydrogen, halo, nitro,
W@ 2@n040287 nono- substituted, a pol y-substi t ut edPOT/US2IV09/043644
unsubstituted variant of the follow ng residues: Cl-24
al kyl, C2-24 al kenyl, C2_24 al kynyl, nono- hal oal kyl ,
di - hal oal kyl, tri-hal oal kyl, nono-hal oal koxy,
di - hal oal koxy, tri-hal oal koxy, am no, nobno-substituted
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nb- subst i tut a poly-substit or an
Mamls 6,5%0P1 eatle df which &tierafy ihdvepdrated bywefigenoedn dueslrety
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est@RNOsrBAINTE | Edlrer @hdPOldbupUPSTA syt ﬁgcl&redaﬂerem are pharmaceutical

unsubstituted aryl ring. For exanple, B can be a
compostienshbati ingludel oneaopmoye gﬁtj@tSaﬂmp@Qraund@A analogs with a sulfonate

unsubsti.t ut henyl . nt s be .
esiip R MR B gt TS o Bk M AT heRPTac & Rraftes with a
sulPghadedidts umbmut@,dzrnﬁ%ﬂﬂ gréap Wh@ﬁbdﬁﬁb@ghwlmos%oramxde A

can be a nopno-substituted, % substituted or an
ang)AgLivyish aﬁWf%@teWéteéﬁé@pythqug or ¢thersgroyp foa freatingrand/or ameliorating

|
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embbdignentsn ayeddgssifl $A1ino§ﬂmeamleerbﬁodammtale Bbalan sbléoraite ester, a bulky

nono- substituted, a poly-substltuted or an
carbR¥Y]is<sier ok %Bulkx/eth%raarkgn Ip argmbqdimenianalogs gfPHipReRorampde A that
I
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su&’sﬂﬁiﬂ&ﬁ’t bt %S‘&uﬁ?@ﬂWs rﬁéa‘ﬂgthaf tRe W?@ate%r%?&gi e B@sub@tn‘ﬁ?c@ with one
be a substituted phenyl ring substitu am no,
or raete-grakpis)i indivediialyriand, indepeddengly b@tmtedtﬁ;@namlk)@, alkenyl, alkynyl,
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o064 O s STRSESON KPR Eeb b Ay B i ey Toxy, o, mono-
sutgstifuded UBRINR7 bdihigk@urd Rifdine, R7kANhniRS, CaARinB&yEaCIminoacyloxy,

|ndependently R7a sel ected from  h dr ogen, hal o,

oXyacylaing yargen.ameperbalelsuk idi-helealky tp&a@a&ubsv@mmbfé@p koxy, di-

hal%%lkg% Lf{]ﬁlgqﬂgﬁ(&%yp é&g ;Jr?y &y%gcyg%ﬁlo"c%) ltﬂ lrlgloal‘I::(g)(}(}i %ﬁ aryloxy,

heﬁm%ﬂ&k@&ri&ky Iﬁtefdﬁ:ﬁbllﬁhahf(tziopydlﬁ(bxyhlﬁt*]dila?blﬁl)ﬂéno alkoxyamino, nitro, -
0 oxy al oal koxy, tri-hal oal kox
SORRG: et idtalkv e i Sbhe ot asomHhos Oy o-alkyl, -

acyl , an1noa|ky| salt of an am noal kyl, carboxyal kyl
a salt of a carboxyallcyl, al kyl am no, a salt of an
al kyl am no, dial kyl am no, a salt of a dialkyl am no,
al kyl thi o, arylthio, carboxy®-al koxysul finyl,

t hi ocyano, boronic acidal kyl, boronic esteral kyl,

sul foal kyl, a salt of a sulfoalkyl,

al koxysul fonyl al kyl , sul fooxyal kyl, a salt of a

sul f ooxyal kyl , al koxysul f onyl oxyal kyl ,
phosphonooxyalkyl a salt of a phosphonooxyalkyl
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followi ng: WD 2009/ 140287PCT/ US2009/ 043644 (1)1 +0 -S
A+ 0 (1? 8N=N[0072]In any of the enbodi nents
waele®monsdzed with respect to R having the R8aR3RCDUB1009/043644
+0-S ii O structure:RicRed, R8a, R8b, ,r,8c K and
R8d can be each hydrogen.
[ 0073] I nsoneenbodi nent s, Rl canhavet he R9aR9b
structure: ROeR9dwherei n: R9a, RI91', R9e, R9a and R9e
S@dtylbende 8- hatet 8RN doFirake éiﬁj/le%ﬁﬂlcf 5Qd0 (drmmxag@m phosphate and
hal o, nitro, cyano, a nono-substituted,
phgsphates pstsrs ¢ Blﬂ%ah%\ooé)h @h@ﬁk’b@@qwmﬂéﬂ v@rldOan@Zldﬁalkﬁe ammonium,

R AR 53 Cliyth 5 P BRI g, s

annzdhyjarhaioodiald«yiwnm@ila bl ofih ld(ia(&ylamfnb hll&ymbkﬂylﬂhlo carboxy, cyano,

cl cl oal kenyl ,. cycl oal kynyl
ol Bty ok b Bregaryicidaiiin Goromniadsalbut i vlfpdhyl. o salt of o
suﬁmm}ﬂ délk&&@@%ngléﬁm ar@uﬂ@oxy@'k?ﬁxya acyl, B ngal gé(lh)’oxyalkyl

sal t an am noal kyl, carboXya , a salt of
allﬁwmﬁoyﬁllowlkyl,al Wbmhpnmxyalkslal taof safin alfkyhamphesphonooxyalkyl,

Gy PSS o e D et 0 SRl (4 BiPsasphoryDatioyt.
pydidingRIKGY | a sOBORIpGrigH ?ﬁn@l kydalt Sth f}@t%}dﬁy}llalkilﬁ'iﬁhfdl&f adalt of a

sul f oal kyl alkoxysul onyIaIkyI sul f ooxXyal a sal
guapidimogandrayanig morHsy | alkoxysulfonyloxyalkyl

LIRSS BB S P SFLORSOBLgg

bepinasyetiored] oakibstituted( itk yhedrasgah @ubéhbu@htk)ﬁk described herein.
pyrldlnzlalkyl a salt of a pyridinylal kx a salt of ;
a_ hd0B2bar yhawsed hergliaamudiRy growp(®sreh ast wihepidimiation, R, R', R, R’,
4apd mi gl KydAa d

RGRd QURDI 4, oAk, RPOBEH iy ge?éggcﬁﬂﬁ?ﬁ%g@gﬁé e R%aa’ttached to the

indiedtert bioch. fAKrOR] grbypl Im}xyebt; subatitatedndrt urdubstiyiaed, Ifatwo "R" groups are

, a substituted or an . .
cofReetrat todh SvSHbmar A i PSSR ey die 'takep pogether
as AbKNd, he?é(ﬁ k@ﬁJrKNA @ycfdémy‘l)aa ‘25 rﬁf ?/xj hetengﬁ[eofl&y Lxample, without

het er ocy ? no- hal oal
limitatiomaf Bal WIR abaNRA] lbﬁlgkcmpya,re mdidawkidalbk Gtelgen together,” it means

hal oal ko tituted am ne,
thatctitheglfﬁe %Ov?le?téyb(ﬂﬁi%go d"ﬁlaﬂ%tgﬁ”ogar(ﬂ“ tie%oxy. In other
enbodi ments, R9a, ROb, R9c, RI9d, @nd RO9e can be each
|ndependently sel ect ed fronL_hmd?pgen hal o, cyano, a

nono- substituted, a poly substi tuRed or an
unsubstituted Cl1 24 al a nono-substituted, a

pol Y0®dbst |45dfsé€iﬁ%fﬁmancrm H’s@bs‘tﬂWhﬁ@b“ AR “n” g intsgers refers to the
nugl?éraﬁec'lﬁﬂgb Egcltnlnst ﬁt 1 l'l iagi%%g c%'gﬁlﬁé}.alr %x@S) !)ry & URSbLL ERon atoms
in [tI@OTBE Iorﬁsaocmcémiﬁqdl mfdaﬂqemﬁe ol eistny & Siry 1| Gktaforry | RYafe®poalicyclyl

of RI_can be an .
gr%‘HEQBEf % e ?gﬁﬁﬁgﬁiﬂvﬂ %‘h@gl 3t ot evelensorls v efithe cycloalkeny,
f&b@mél joRl 8¢ B i i :
oo i, T BB il LBt PR e ot
Caﬂ @fm;fitm e ‘G’ RI@,’, Iﬁglb&\fﬂgzel;bomtbmsarﬂ"chuE{Q%r éﬂmpdﬁ a “C; to Cq alkyl”

iR ol L ROBRPE TR bt Ha g {70 CHCH-
CPECH@CH?-D‘(IDHD{@M ©H,a8H, LB, ! bH?@HQéH@@,) B%bg}l@%@ If no “m”

ROd, and R9e are not hydrogen. In yet sil

ang o diendsstesated twithe eegardf 9ugn @lklegH(eantQ blkyR@eCYCRglcbkyl amcloalkenyl,
R9e are not hydrogen. In an enbodi nent, R9e is not
hydr ogen. For exanple, when R9e is not hydrogen, R9e
can be selected from hal ogen, al koxy, tri hal ol al kyl
(for exanple, CF3), cyano, Z 8 al kyl, am no, hydroxy,
and aryl. In an enbodi ment, when R9e is an aryl ring,
the aryl ring can be an optionally substituted phenyl
ring. In another enbodi ment, when R9c is an aryl ring,
the aryl ring can be an unsubstituted phenyl ring. In
sone enbodlnents at Ieast one of ROb or RO9d is not
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WD 2009/ 140287PCT/ US2009/ 043644 phenyl . In an

enbodi nent, D can be a nono-substituted phenyl. In
wa@ewbhersenbodi ment, D can be an unsubsti t ut edP@ITESR009/043644

I n other enbodi ments, D can be a nono-substituted, a

pol y-substituted or an unsubstituted heteroaryl ring.

In still other enbodi nents, D can be a

nono- substituted, a poly-substituted or an
cyél@ﬁ!dw ' atr%"lt ﬁéjtexlz‘ﬁrty? onﬁé’t&]o)(lllc EhyD grou I"thé( %Foa%l&ét lrdng@tdR&ribed in these

nmbodi'nmen D can be a nono-subs

deﬁmltlynsum;bq asaumed. oW hemevenis alm;@anstMteead am}amleoadl keyllge Buqhxgﬁs “1 to 207

n .sone .enbodi nent.s can. be a n, tut
1§ 2ETERT b B K ind ab ST og 1L L LU eans that the
inditd@ glolp SUFECORSTROS IMBbSN atbMC bUAINE akdiRs S @fbdnhitéms, erc., up to
par ag rapﬁ Ri oa, Ri ob and KJoe can be each hydrogen

ang g hgiingbseshep20mBs. Rl i s:
str 662‘4 e I%L}lgaﬁgﬁpm%[kg:l tSR]dK #%méﬂll ngqlg)% un alngl?ela c?rebranched

eac I ndepende ron1’hy roge
substituted (ﬁymobstﬁutamnmtﬁr’dhath)tdﬂécﬁﬁbona ili )Cls([}bbsﬁrbfeu%&dand C-Cs
an unsubstituted variant of the f0||OMAn% resi dues:
hy%ocgbo%ﬁ e presgerrod, wt}kgﬁghyl etlgzl pRopyls pryl utyl, isobutyl, and tert-

bu@@%&ﬁ%aloh&mhynghgﬁgigﬁlkyI tri-hal oal kyl,

ono- al ko oal koxy, trl-haloalkoxy, am no
nmon@e®sbst i That tedn &tk ereyl,” dis -usetb Bérieiny trednsasmiynan bravickak yr, branched,

o St s A A S B o
So%ekéﬂaﬁgleg @f aﬂ(‘eﬁ:}l@f&)@ﬁhﬁ&ud@alﬁ@l ﬁonﬂf alR/l, ddxﬁ’}lk&’rl)@m Hifenyl, pentenyl,

g arylthi car boxy, ‘al koxysul finyl
lwsﬁw @yanm”abép@ﬂnd aC|daIkyI boroni ¢ esteralky

f | t. of fo
al ké@é | f o | %ﬁyf‘ﬁ)’gﬁ] ]%ggif‘s;ia {lff{%n mgans iy l&braélched or branched,

suﬁdﬂxklftétpéfrylﬂiskbéhtut@i ks @atbd HMJ}@M' Wi one or more triple bonds
phosphonoox aIkyI a salt of a sphonooxyal kyl ,
(ol KOVEhos ey peseity cycm&ybﬁegrys lalakopmplesels aathratse! (ao double or

'[I‘l@g ﬁﬁ]sﬂrlf@rfokl%fﬂmul&-ag)( Hgﬂ?o@!a‘r%” gin %l &yt%l?(‘l Wheg1 com oseéifof two or

mae heiger manydgal yy bgyainedlitsyethen is al fus@f fah@uacydbmayl groups can
and E can be selected fro

nd di I kyl ;
co%mﬁg lgj)ﬁlg)lsqtél{l]g?@ae rlag(ébq>ry3 o ftems in BeriggshnA cycloalkyl group may be
unﬁ[b%fi‘lkﬁ%d'&% e 'W}ﬁca@ty(}l&hﬂ( 1%Lclu‘B¥‘1nQE1dE e@t g}égﬁ o way limited to,

terocyclyl, aryl et eroar
cydypopgl k}@h)}bhtyl Yo 09/ W4 DRSFPEH lﬂﬁZD@9/ 043644

[ 00 e di nents ca
i&%gst SUtué%EP %Qr%| ilcyg[%Eg(Fp)ButrgffrsOrto g% mono- or multi- cyclic

hy%@éf@% irfnpt SsteMEtHal &Htihs 0h@Br théreaduBRPRGHITEATat 16sEBRe  ring;
be a pol y-substituted heteroaryl ring. In sone

althorigbdifntberess niore dlmnbenea theodmbiau bestds teanmend , foan a fully delocalized pi-

orBRaY TR o Rl O e e Bt i e <% defined
heRR@)y Wabih strhﬁd{kb@ 6f o Gind+8 SiHES et itig® tha B8 RYhnebted SogethRr in a fused

still other enbodinents, E can be a nono-substituted,
fas&‘%oﬁﬂ’f&‘ﬂﬁ&%ﬁﬂ grosp msy b&r‘\mmﬁ)gﬂm?ﬂlolf aehstturask er ocycl yl
r|n I her di can
st If% u%tsé hgloe'i 15 cy%ﬂ%l% ut eﬁe’rs I%‘o mono— Qr multi- cyclic

hydmsatb&t tlﬁg.liyetﬂ:nﬁt}’lﬁﬂ d@a{al'mdoné loRghord ﬁlpﬁdﬂlﬁd@ﬁ%ﬂﬂaﬁﬁﬁe&mgaf there is
be a pono-substituted, a poly-substituted or an
m% gﬁBé’P? tripebendy the duplg é?ﬁsﬁs qanrmj formna Bdlyeleloqyizas misplegtron system
i ncludi ng those described in the present paragraph, R
la, Rilb and Rile can be each hydrogen. In other
enbodi nrents, R la, Rub and Rl I e can be each Cm al kyl .
[0082] A non-limting list of- exanples where Rl is
[ 0083] I nsoneenbodi nent s, Rl canhavet he R12aR12b
structure: RL2cRi at wherein: Rl2a, Rl 2b, Rl2c and R 12d
can be each independently selected from hydrogen,
hal o, nitro, cyano, a nono-substituted, a poly-
substltuted or an unsubstltuted vari ant of the
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wherein R13a, Rub, Ruc, R13d and R13e can be each

i ndependently selected from hydrogen, halo, nitro,
W@ 2@n040287 nono- substituted, a pol y-substi t ut edPOT/US2IV09/043644

unsubstituted variant of the follow ng residues: Cl-24

al kyl, C2_24 al kenyl, al kynyl , nono- hal oal kyl ,

di - hal oal kyl, tri-hal oal kyl, nono-hal oal koxy,

di - hal oal koxy, tri-hal oal koxy, cycl oal kyl,

y | I QRgsYt

thI%M é)?lglca:ggf;@’}'m s‘; m@\!;]]%ﬁ C‘S}{%Legu St%(\%o% %{gg%am s the rings may be joined
toghthes urbs fusedufagdoam cye]oalldykpbgrouramyy be mmbmmhtktybr substittted.

| k carpoxyal kyl, a sa
car @@@é@f cyihe émz T slﬁsyla@éég?méma%nyl cycloalkyl,
cygbﬁle ad%l@ﬁ’lk%l%/lsﬁfw h@tfer(ﬁr}q'oﬁlhgﬁéhﬁ%lgpconﬂéé’fé/d talis@bstituents, via a
thi'o, carboxy, ~al koxysul fi nyl | ocyano, boronic
ca@@nyj@rm Exgropleninglude farmal, lagdtyl, propinwal, loghzoyh ashhd¢rylofinacyl may

sulfonylalkyl sul f ooxyal kyl, a salt
begﬁxgggﬁr¥l%&®§FEV¥ alkoxysulfonyloxyalkyl

phoq@mgoom@l tkdrh carbos@! tordb r@femwhgﬂﬂ@)W’l %@)ﬁhp in which R can
(al kyl p osphooxy%alkyl phosphoryl al kyl , a sa
bep‘]{ygg),gﬁ@r%}kyé; digenyl, @atiiyieyl, shdedidr Wcjcgllq@yyl cycloalkynyl, aryl heteroaryl
I yl, a salt of
of R&ﬁ O? ga%la%y a% yﬁn ?gnﬁug%tlﬁ%?cpéglﬁsngll%%o@éd; guani di no,
and [gnBani di Aoadeld Wereid, CABA] lefers e hgemeaibdsreﬁbﬁocylﬁélBamulticyclic
Rub, R13c, R13d, and Rl3e can be each independently
arg@qt@crfrgosyﬁtp@nthatmﬁa p(f@léy]delﬁghéed W,—ql?céron SYSFD, thrqughout all the rings.
THIRRRLELOSh ol tafifins i aﬂ%lr)yi g?(ﬂ.@%%h tv#lgeq'opéx le, the arylcg_l_qouzDAfcan be a

unsubstituted variant of W ng residues _
Ceall g \aryl grgw[i» oeal(]gé,(];@ aqycgromi Ioerany, aa)rlygrpumeﬂ\émrera\rey,l the term “aryl”
al.oal kyl

e el e R P S SV T ik it one chemical bond

SOHeI etaﬁh@@é KX Yary BTiRBs 1HE’IG§’e Sdi)‘%héltyms%txﬂﬁw‘ gahenyl naphthalenyl,
di -substituted am ne, al koxy, carboxy and r oxy

phFr@mQ@?nmh smwéhrb@@v hémtasylmmiewa@t substityted heurph@ﬁwted

ri ngO&ﬂg 9 gi:rggl %g?srtylsﬁ%tigvﬂo IalnhOéIXC)[CI]IXC gr %Ricychc aromatic
ri 'ﬂz@c@ﬂnn@rﬂ ,syé‘ﬁ:m' wills Ful BNl 6thli IRY- B-electrbn Rydémg@at cdntain(s) one or
ot her enbodi nents, at least two of R13a, R13b,

R13c
mqe Fieteregiomy that & @nn@@mﬁyd(ptb@re;hamqqr@p, linclegingaput not limited to,
. dj e €
mtg%g%%%a?nd ftlr ?@ﬁr B&rﬁiéfﬁ olf %(cilng%l%gﬁhfz lFi]n%Fs% é)?la%%terggx%%roup can
vasiTbBsh éxanipke, thad hdteaa’yl gmup co chtltdia, 4 8l Bbatols3a, thdiidg(s), 5 to 10
and Rl 3e are not hydrogen. In an enbodinent, Rue is

atcweﬁ it hgr BREH. on n taf éﬁ%@dmn%ﬁtrmgmerf%berw&awe &Fw “heteroaryl”
r t . t

IndHh eSSl Moo R OF Dok R g e least one

hewroakylringgor at leastawy lheteraagy| cimps, Iskaraat laawss s thetmidaddond. A heteroaryl

enyl ring. one odi nent s, east one. of RI3b
caf BE s P ot G & o BOHRE (BhabarReEest ffesfuyly include
fuldfl tHiYShe R SFhtiMbiRt ﬂy%l%t RBRIQT thiZkSe, %1d8263@1p)‘r§zdl‘@tlsoxazo]e
ydrogen Accordi ngl'y, the phenyl ring is a para-
lsqﬁ*m@lesutrsqzbheutté@dph@mylpyndmg pynidszinee emn@menmazme triazine,
bauﬁ%r %ﬁ &1 é eaﬁﬁnlagp at | east one of Rua or RI3e
bl %a T 14RO EMbodi ment, the phenyl ring is
a P3G034] andrierthes Heksbdytlet add F‘Jl‘i@c&&ﬁbydlym dre nRA8dd A mean three-,
non-limting list of exanples of RI when Rl has the
foyrq, iRt 34x- sORR3eCights wétenr €-REBAP ndHmerbared moppeysliFnjeyclic, and
WD 2009/ 140287PCT/ US2009/ 043644
[ 0092] | nsoneenbodi nent s, Rcanhavet he
structure: Rl4bwherei n: RR14b and Rl4c can be each
i ndependently Rl4a selected%rom hydrogen, halo,
nitro, cyano, a nono-substituted, a poly-substituted
or an unsubstituted variant of the follow ng residues:
Cl.24 al kyl, C2 24 al kenyl, C2.24 al kynyl,
nono- hal oal kyl , di - hal oal kyl, tri-hal oal kyl
nmono- haloalkoxy, d| haloalkoxy, tri- haloalkoxy, anino,
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substituted or an unsubstituted variant of the

follow ng residues: Cl-24 al kyl, C2.24 alkenyl, C2_ 24
w@bkdynyi2g7 nono- hal oal kyl , di - hal oal kyl, tri-haPCHUE2009/043644

nono- hal oal koxy, di-hal oal koxy, tri-hal oal koxy, am no,

nono- substituted am ne, di-substituted am ne, al koxy,

acyl, am noal kyl, salt of an am noal kyl, carboxyal kyl

a salt of a carboxyallcyl, alkylam no, a salt of an
trn@}dfﬁé'rﬁh? s?ﬁemdﬂi%lréﬁ{ k&BbR &on tS@kHer Q\flthafréﬂn gl tlﬂSl ¥8rBRoms constitute

i o, arylthio, carboxy, alkoxysulfinyl,

Satdhl“ltb&ymﬁﬁ@n bidrhsterecyalsi way I@yllonalﬂmrqomam est er mokoy lupsaturated bonds

sﬂﬁ%ﬁﬁ% g@é fai wg %V\;e grf g}ﬁ ?1glélxsg/gelf%%llzedapléeéﬁtr%fsygem does not occur
th®up RO Xy &Hﬁﬂgs Hieﬂfétéy@ltkirﬁ@ﬂy lirrepedédtly selected from oxygen, sulfur, and
hosphonooxyal kyl , a salt of a phosphonooxyal kyl ,
ni %ﬂevay|/?sh@éﬁﬁﬁ@&i@ymk%rthepm%k@ﬁbmeapwnoreacemnyl ofr ghiocarbony!
1Y | Y Bk
fugé;%ﬁ RS %oahsk?()’ mgl(egelﬂlé Ae’ﬁ?ﬂ%g E%IIM%Q %/?Jsken]s and th iyste{‘ns such as
lagarhgtlectomsy tyallik \imidgs.acyctic nmpnrmdsgalcyclmf cabagthg dhdh @he like. When

uani di oalk¥ and .- S(=0) 20-; A can he selected from
O PREIo O B t‘H‘Préd”“gé yn%ww. budadrpdofoggtier in a fused fashion.
EXaRpURStdft WbRgh- M@Jd’ afdierBEychyne gfRibb omcnﬂier e§dtdlé?es not limited to,
heterocyclyl, aryl heteroaryl cycl oal kyl and
beg mldﬁabk@me teanhideQquaJmhmb,eanQelml@tle"ddxfowbnnzme riBg sNablpres. Some
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[0038] The term “arylalkyl” is intended to mean an aryl group connected, as a
substituent, via a lower alkylene, each as defined herein. The aryl group and lower alkylene
of an arylalkyl may be substituted or unsubstituted. Examples include benzyl, substituted
benzyl, 2-phenylethyl, 3-phenylpropyl, and naphthylalkyl.

[0039] The term "heteroarylalkyl” is understood as heteroaryl groups connected,
as substituents, via a lower alkylene, each as defined herein. The heteroaryl and lower
alkylene of a heteroarylalkyl group may be substituted or unsubstituted. Examples include 2-
thienylmethyl, 3-thienylmethyl, furylmethyl, thienylethyl, pyrrolylalkyl, pyridylalkyl,
isoxazolylalkyl, imidazolylalkyl, and their substituted as well as benzo-fused analogs.

[0040] The term “halogen atom,” as used herein, means any one of the radio-
stable atoms of column 7 of the Periodic Table of the Elements, i.e., fluorine, chlorine,
bromine, or iodine, with bromine and chlorine being preferred.

[0041] As used herein, the term “mono-substituted amine” refers to a “-NHR”
group, wherein R can be alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl,
heteroaryl or heterocyclyl. A mono-substituted amine may be substituted or unsubstituted.

[0042] As used herein, the term “di-substituted amine” refers to a “-NR’R’”
group, wherein each R’ can be independently alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkynyl, aryl, heteroaryl or heterocyclyl. A di-substituted amine may be
substituted or unsubstituted.

[0043] As employed herein, the following terms have their accepted meaning in

the chemical literature.

ACN acetonitrile

C-L caspase-like

CT-L chymotrypsin-like

DCC N,N’-dicyclohexylcarbodiimide

DMAP 4-(dimethylamino)pyridine

DMSO dimethylsulfoxide

EDC 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
EDTA ethylenediaminetetraacetic acid

EtOAc ethyl acetate
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HPLC high performance liquid chromatography
HRESIMS  high-resolution mass spectrometry

TFA trifluoroacetic acid

THF tetrahydrofuran

T-L trypsin-like

[0044] The terms “protecting group moiety” and “protecting group moieties” as
used herein refer to any atom or group of atoms that is added to a molecule in order to
prevent existing groups in the molecule from undergoing unwanted chemical reactions.
Examples of protecting group moieties are described in T. W. Greene and P. G. M. Wuts,
Protective Groups in Organic Synthesis, 3. Ed. John Wiley & Sons, 1999, and in J.F.W.
McOmie, Protective Groups in Organic Chemistry Plenum Press, 1973, both of which are
hereby incorporated by reference. The protecting group moiety may be chosen in such a way,
that they are stable to the reaction conditions applied and readily removed at a convenient
stage using methodology known from the art. A non-limiting list of protecting groups
include benzyl; substituted benzyl; alkylcarbonyls (e.g., t-butoxycarbonyl (BOC));
arylalkylcarbonyls (e.g., benzyloxycarbonyl, benzoyl); substituted methyl ether (e.g.
methoxymethyl ether); substituted ethyl ether; a substituted benzyl ether; tetrahydropyranyl
ether; silyl ethers (e.g., trimethylsilyl, triethylsilyl, triisopropylsilyl, t-butyldimethylsilyl, or t-
butyldiphenylsilyl); esters (e.g. benzoate ester); carbonates (e.g. methoxymethylcarbonate);
sulfonates (e.g. tosylate, mesylate); acyclic ketal (e.g. dimethyl acetal); cyclic ketals (e.g.,
1,3-dioxane or 1,3-dioxolanes); acyclic acetal; cyclic acetal; acyclic hemiacetal; cyclic
hemiacetal; and cyclic dithioketals (e.g., 1,3-dithiane or 1,3-dithiolane). As used herein, any
"PG" group(s) such as, without limitation, PG', PG’ and PG’ represent a protecting group
moiety.

[0045] “Leaving group” as used herein refers to any atom or moiety that is
capable of being displaced by another atom or moiety in a chemical reaction. More
specifically, in some embodiments, “leaving group” refers to the atom or moiety that is
displaced in a nucleophilic substitution reaction. In some embodiments, “leaving groups” are
any atoms or moieties that are conjugate bases of strong acids. Examples of suitable leaving

groups include, but are not limited to, tosylates and halogens. Non-limiting characteristics
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and examples of leaving groups can be found, for example in Organic Chemistry, 2d ed.,
Francis Carey (1992), pages 328-331; Introduction to Organic Chemistry, 2d ed., Andrew
Streitwieser and Clayton Heathcock (1981), pages 169-171; and Organic Chemistry, 5™ ed.,
John McMurry (2000), pages 398 and 408; all of which are incorporated herein by reference
for the limited purpose of disclosing characteristics and examples of leaving groups.

[0046] The terms “pure,” “purified,” “substantially purified,” and “isolated” as
used herein refer to the compound of the embodiment being free of other, dissimilar
compounds with which the compound, if found in its natural state, would be associated in its

b2

natural state. In certain embodiments described as “pure,” “purified,” “substantially
purified,” or “isolated” herein, the compound may comprise at least 0.5%, 1%, 5%, 10%, or
20%, and most preferably at least 50% or 75% of the mass, by weight, of a given sample.

[0047] The terms “derivative,” “variant,” or other similar term refers to a
compound that is an analog of the other compound.

[0048] As used herein, the abbreviations for any protective groups, amino acids
and other compounds, are, unless indicated otherwise, in accord with their common usage,
recognized abbreviations, or the [IUPAC-IUB Commission on Biochemical Nomenclature
(See, Biochem. 11:942-944 (1972)).

[0049] It is understood that, in any compound described herein having one or
more chiral centers, if an absolute stereochemistry is not expressly indicated, then each center
may independently be of R-configuration or S-configuration or a mixture thereof. Thus, the
compounds provided herein may be enatiomerically pure or be stereoisomeric mixtures. In
addition it is understood that, in any compound described herein having one or more double
bond(s) generating geometrical isomers that can be defined as E or Z, each double bond may
independently be E or Z a mixture thereof. Likewise, all tautomeric forms are also intended
to be included.

[0050] A “prodrug” refers to an agent that is converted into the parent drug in
vivo. Prodrugs are often useful because, in some situations, they may be easier to administer
than the parent drug. They may, for instance, be bioavailable by oral administration whereas
the parent is not. The prodrug may also have improved solubility in pharmaceutical

compositions over the parent drug. An example, without limitation, of a prodrug would be a
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compound which is administered as an ester (the “prodrug”) to facilitate transmittal across a
cell membrane where water solubility is detrimental to mobility but which then is
metabolically hydrolyzed to the carboxylic acid, the active entity, once inside the cell where
water-solubility is beneficial. A further example of a prodrug might be a short peptide
(polyaminoacid) bonded to an acid group where the peptide is metabolized to reveal the
active moiety. Conventional procedures for the selection and preparation of suitable prodrug
derivatives are described, for example, in Design of Prodrugs, (ed. H. Bundgaard, Elsevier,
1985), which is hereby incorporated herein by reference for the limited purpose describing
procedures and preparation of suitable prodrug derivatives.

[0051] The term “pro-drug ester” refers to derivatives of the compounds disclosed
herein formed by the addition of any of several ester-forming groups that are hydrolyzed
under physiological conditions. Examples of pro-drug ester groups include
pivaloyloxymethyl, acetoxymethyl, phthalidyl, indanyl and methoxymethyl, as well as other
such groups known in the art, including a (5-R-2-0x0-1,3-dioxolen-4-yl)methyl group. Other
examples of pro-drug ester groups can be found in, for example, T. Higuchi and V. Stella, in
"Pro-drugs as Novel Delivery Systems", Vol. 14, A.C.S. Symposium Series, American
Chemical Society (1975); and "Bioreversible Carriers in Drug Design: Theory and
Application”, edited by E. B. Roche, Pergamon Press: New York, 14-21 (1987) (providing
examples of esters useful as prodrugs for compounds containing carboxyl groups). Each of
the above-mentioned references is herein incorporated by reference for the limited purpose of
disclosing ester-forming groups that can form prodrug esters.

[0052]  The term “pharmaceutically acceptable salt” refers to a salt of a compound
that does not cause significant irritation to an organism to which it is administered and does
not abrogate the biological activity and properties of the compound. In some embodiments,
the salt is an acid addition salt of the compound. Pharmaceutical salts can be obtained by
reacting a compound with inorganic acids such as hydrohalic acid (e.g., hydrochloric acid or
hydrobromic acid), sulfuric acid, nitric acid, phosphoric acid and the like. Pharmaceutical
salts can also be obtained by reacting a compound with an organic acid such as aliphatic or
aromatic carboxylic or sulfonic acids, for example acetic, succinic, lactic, malic, tartaric,

citric, ascorbic, nicotinic, methanesulfonic, ethanesulfonic, p-toluensulfonic, salicylic or
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naphthalenesulfonic acid. Pharmaceutical salts can also be obtained by reacting a compound
with a base to form a salt such as an ammonium salt, an alkali metal salt, such as a sodium or
a potassium salt, an alkaline earth metal salt, such as a calcium or a magnesium salt, a salt of
organic bases such as dicyclohexylamine, N-methyl-D-glucamine,
tristhydroxymethy)methylamine, C;-C; alkylamine, cyclohexylamine, triethanolamine,

ethylenediamine, and salts with amino acids such as arginine, lysine, and the like.

Compounds

[0053] Some embodiments disclosed herein relate to a compound of Formula (1),

or pharmaceutically acceptable salt, ester or prodrug thereof:

2 5
R\/E
E3
EZ]
E1
..___._E4

() F°
n

R’ )

O I
i -
wherein: R' can have a structure selected from: 0 . and

—-0—R* ) ) .
g , wherein R? can be selected from a mono-substituted, a poly-substituted or an

unsubstituted variant of the following residues: aryl, aryl(C,¢ alkyl), heteroaryl,

heteroaryl(C).¢ alkyl), heterocyclyl and heterocyclyl(C,.s alkyl), wherein R* can be optionally

substituted with , wherein A can be selected from a mono-substituted, a

poly-substituted or an unsubstituted variant of the following residues: heterocyclyl, aryl and
heteroaryl; and Z' can be selected from O (oxygen), S (sulfur), N=N, O(CHz),.6, S(O)N(R'"),
S(0X:N(R")(CH:)16, C=ONR"), NR')C(=0), NR")C(=0)(CH2)16,
NR)C(=0)O(CH)1s,  S(0),  C(=0), (CHa)16C(=0), O(CH)16C(=0), (CHy)16
NR'")C(=0), CH=CH—C=O0)N(R'"), CH=CH—C(=0), O(CH,); 40, O(CHy)¢ and
N(R”")C(—“-O)N(R] 7b), wherein R”, R'" and R'"® can be independently selected from: H, C;.
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4 alkyl, a substituted or unsubstituted benzyl, an allyl, and t-butoxycarbonyl (t-BOC); R* can
be selected from a hydrogen, a halogen, cyano, a mono-substituted, a poly-substituted or an
unsubstituted variant of the following residues: C,-C; alkyl, C,-C), alkenyl, C,-C,, alkynyl,
C3-Cy2 cycloalkyl, C3-Cy, cycloalkenyl, C3;-C,, cycloalkynyl, C;-Ci> heterocyclyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, (cycloalkyl)alkyl, (heterocyclyl)alkyl, acyl, acylalkyl,
alkyloxycarbonyloxy, carbonylacyl, aminocarbonyl, azido, azidoalkyl, mono-haloalkyl, di-
haloakyl, tri-haloalkyl, aminoalkyl, salt of an aminoalkyl, carboxyalkyl, a salt of a
carboxyalkyl, alkylamino, a salt of an alkylamino, dialkylamino, a salt of a dialkylamino,
alkylthio, arylthio, carboxy, alkoxysulfinyl, thiocyano, boronic acidalkyl, boronic esteralkyl,
sulfoalkyl, a salt of a sulfoalkyl, alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl,
alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of a phosphonooxyalkyl,
(alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl, (alkylphosphoryl)alkyl,
pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl guanidino, a salt of a
guanidino, and guanidinoalkyl; R? can be selected from hydrogen, halogen, a mono-
substituted, a poly-substituted or an unsubstituted variant of the following residues: C,
alkyl, Cs¢ cycloalkyl, C,¢ alkenyl, C;4 cycloalkenyl, aryl, and arylalkyl; n can be 1, 2 or 3;
El, E? , E* and E° can be each independently a substituted or unsubstituted heteroatom; E? can

be a substituted or unsubstituted heteroatom (such as NH) or —CH>— group; and provided that
O

|
_g_o__.. I_R4
when R' is o) , R* has a molecular weight equal to or greater than 92 g/mol; and
O

-0—C—R* —%—O——R“
or

provided that when R' is _é , R? has a molecular weight equal to or

greater than 77 g/mol.
0

__§~0~_5|_R4

[0054] In some embodiments, when R' is o) , R* has a molecular

O
fo—d—r
weight equal to or greater than 107 g/mol. In other embodiments, when R' is
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— _O___R4
or % , R* has a molecular weight equal to or greater than 92 g/mol. In an

ol

embodiment, when R' is o] , R* has a molecular weight equal to or greater than

|
-0—C—R*  —8-0—R*

I
122 g/mol. In another embodiment, when R' is _g or % , R* has a
molecular weight equal to or greater than 107 g/mol.

[0055] In some embodiments, R' can have a structure selected from:

ﬁ R5a R5b ﬁ a ﬁ R7C °
e e
0] 0 0]

R5e R5d , R6a R6b , R7a R7b
R8a R8b Rga Rgb
0O O
fro-d 20 ol
(0]
RBC Rad R98 R9d ,
(°)
6] 0]
] I
—%—o——c R10c —E—o—-c
R‘Ioa R10b R11a R11b
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R1Za R12b R13a R13b
i
_g_o_c 21@ N _%_O R1SC
R12C R12d R13€ R13d
G R15¢ R16a R160
Fol e bt 1)
R14a R14b , R15a R15b and R1GC R16d :

wherein: R, R® R*, R*, R*, R®, R™ R%, R™ R, R"%, R"*® R", R"** and R"** can be
each independently selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-
substituted or an unsubstituted variant of the following residues: Cj.o4 alkyl, Cs.4 alkenyl,
C,.24 alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy,
tri-haloalkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heterocyclyl, amino,
mono-substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt of an
aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an alkylamino,
dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy, alkoxysulfinyl, thiocyano,
boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl, alkoxysulfonylalkyl,
sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of
a phosphonooxyalkyl, (alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl,
(alkylphosphoryl)alkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl
guanidino, a salt of a guanidino, and guanidinoalkyl; R® R® R® R!%® R!0 R'0 g4z ple
and R'* can be each independently selected from: hydrogen, halo, nitro, cyano, a mono-
substituted, a poly-substituted or an unsubstituted variant of the following residues: Cj.o4
alkyl, Ci.s alkenyl, C,.4 alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-
haloalkoxy, di-haloalkoxy, tri-haloalkoxy, amino, mono-substituted amine, di-substituted
amine, alkoxy, acyl, aminoalkyl, salt of an aminoalkyl, carboxyalkyl, a salt of a carboxyalky],
alkylamino, a salt of an alkylamino, dialkylamino, a salt of a dialkylamino, alkylthio, arylthio,
carboxy, alkoxysulfinyl, thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of

a sulfoalkyl, alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl,
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alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of a phosphonooxyalkyl,
(alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl, (alkylphosphoryl)alkyl,
pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl guanidino, a salt of a
guanidino, and guanidinoalkyl; R™ R, R R!''* R!"® R''® R'32 R'*® and R'* can be each
independently selected from: hydrogen, halo, a mono-substituted, a poly-substituted or an
unsubstituted variant of the following residues: C,.,4 alkyl, Cz.24 alkenyl, C,.,4 alkynyl, nitro,
mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy,
amino, mono-substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt of an
aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an alkylamino,
dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy, cyano, alkoxysulfinyl,
thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl,
alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl,
phosphonooxyalkyl, a salt of a phosphonooxyalkyl, (alkylphosphooxy)alkyl, phosphorylalkyl,
a salt of a phosphorylalkyl, (alkylphosphoryl)alkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a
salt of a heteroarylalkyl guanidino, a salt of a guanidino, and guanidinoalkyl; R®, R®® R
R R!% RIZ® RIZ R!2 Rl R'® R'® and R'® can be each independently selected from:
hydrogen, halo, nitro, cyano, a mono-substituted, a poly-substituted or an unsubstituted
variant of the following residues: C.,4 alkyl, Cy.4 alkenyl, Cy.24 alkynyl, mono-haloalkyl, di-
haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy, amino, mono-
substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt of an aminoalkyl,
carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an alkylamino, dialkylamino, a
salt of a dialkylamino, alkylthio, arylthio, carboxy, alkoxysulfinyl, thiocyano, boronic
acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl, alkoxysulfonylalkyl,
sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of
a phosphonooxyalkyl, (alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl,
(alkylphosphoryl)alkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl
guanidino, a salt of a guanidino, and guanidinoalkyl and -S(=0),0"; B, D and F can be each
independently selected from: a mono-substituted, a poly-substituted or an unsubstituted
variant of the following residues: heterocyclyl, aryl, heteroaryl, cycloalkyl and cycloalkenyl;

C, E and G can be each independently selected from: a mono-substituted, a poly-substituted
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or an unsubstituted variant of the following residues: heterocyclyl, aryl, heteroaryl,
cycloalkyl and cycloalkenyl; A can be selected from: a mono-substituted, a poly-substituted
or an unsubstituted variant of the following residues: heterocyclyl, aryl, heteroaryl,
cycloalkyl and cycloalkenyl; and Z' can be selected from: O, S, N=N, O(CHy),
S(ORNR'), S(ORNR)(CHis, CEONR'), NRC(=0), NR')C(=0)CHy)us,
NR"C(=O)O(CH) s, S0, C(=0), (CH)16C(=0), O(CH2)16C(=0), (CHa)i-s
N(R'")C(=0), CH=CH—C(=0)N(R'"), CH=CH—C(=0), O(CH,)60, O(CH)i.s and
NR'™)C(=0)NR'™), wherein R'7, R' and R'™ are independently selected from: H, C;.4
alkyl, a substituted or unsubstituted benzyl, an allyl, and t-butoxycarbony! (t-BOC).

[0056] In some embodiments, R can have the
R5a R5b
i
_E_O__._lsl R5C
0]
structure: R R  wherein: R® R*® R, R* and R* can be each

independently selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-
substituted or an unsubstituted variant of the following residues: C,.4 alkyl, C,24 alkenyl,
Cs.24 alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy,
tri-haloalkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heterocyclyl, amino,
mono-substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt of an
aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an alkylamino,
dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy, alkoxysulfinyl, thiocyano,
boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl, alkoxysulfonylalkyl,
sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of
a phosphonooxyalkyl, (alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl,
(alkylphosphoryl)alkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl
guanidino, a salt of a guanidino, and guanidinoalkyl.

[0057] In some embodiments, R*® R>® R* R and R* can be each
independently selected from: hydrogen, halo, nitro, a mono-substituted, a poly-substituted or
an unsubstituted variant of the following residues: C,.,4 alkyl, cycloalkyl, cycloalkenyl, aryl,

heteroaryl, heterocyclyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-
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haloalkoxy, tri-haloalkoxy, amino, mono-substituted amine, di-substituted amine, alkoxy, and
carboxy. In another embodiment, R*® R%® R*, R*, and R>® are each independently selected
from: hydrogen, halo, nitro, a mono-substituted, a poly-substituted or an unsubstituted C.24
alkyl, aryl, tri-haloalkyl, tri-haloalkoxy, mono-substituted amine, a mono-substituted, a poly-
substituted or an unsubstituted alkoxy, and a mono-substituted, a poly-substituted or an
unsubstituted carboxy.

[0058] In  some embodiments, when R has  the  structure:

R52 RSb

]

-E-—o—(ﬁ) e

R%® R% | the phenyl ring of R' can be an unsubstituted phenyl ring, an
ortho-substituted phenyl ring, a meta-substituted phenyl ring or a para-substituted phenyl
ring. In some embodiments, at least one of R, RSb, R, RSd, and R>® is not hydrogen. In
other embodiments, at least two of R%, R*®, R*¢, R® d, and R are not hydrogen. In still other
embodiments, at least three of Rsa, R%® R, RSd, and R>® are not hydrogen. In yet sill other
embodiments, at least four of R%, R%® R*, R%, and R are not hydrogen. In an embodiment,
R> is not hydrogen. For example, when R* is not hydrogen, R can be selected from
halogen, nitro, trihaloalkyl (e.g., CF3), trihaloalkoxy (e.g., OCF3), acyl (e.g., C(=0)OH) and
Ci6 alkyl. In some embodiments, at least one of R or R* is not hydrogen. As an example,
at least one of R*® or R* can be an acyl group, such as C(=0)OH. In other embodiments, R’
is not hydrogen and at least one of R or R* is not hydrogen. Thus, the pheny! ring is a
para- and meta-substituted phenyl ring. In an embodiment, R*® or R* can be a nitro group
and R* can be a mono-substituted amine. In other embodiments, R* is not hydrogen and at
least one of R* or R is not hydrogen. Accordingly, the phenyl ring is a para- and ortho-
substituted phenyl ring. As example, R> can be a C,.¢ alkyl group and one or both of R>* and
R’ can also be a Cy¢ alkyl group.

[0059] A non-limiting list of R' include the following:
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[0060] In some embodiments, R can have the
. (&)
o
-0—S§
|
0}
structure: wherein: R, R® and R® can be each independently

selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-substituted or an
unsubstituted variant of the following residues: C,4 alkyl, C,.,4 alkenyl, C,,4 alkynyl,
mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy,
amino, mono-substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt of an
aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an alkylamino,
dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy, alkoxysulfinyl, thiocyano,
boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl, alkoxysulfonylalkyl,
sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of
a phosphonooxyalkyl, (alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalky],
(alkylphosphoryl)alkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl
guanidino, a salt of a guanidino, and guanidinoalkyl; and B can be selected from: a mono-
substituted, a poly-substituted or an unsubstituted variant of the following residues:
heterocyclyl, aryl, heteroaryl, cycloalkyl and cycloalkenyl.

[0061] In an embodiment, B can be a mono-substituted, a poly-substituted or an
unsubstituted aryl ring. For example, B can be a mono-substituted, a poly-substituted or an

unsubstituted phenyl. In some embodiments, B can be a mono-substituted phenyl. In other
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embodiments, B can be an unsubstituted phenyl. In another embodiment, B can be a mono-
substituted, a poly-substituted or an unsubstituted heteroaryl ring. In still another
embodiment, B can be a mono-substituted, a poly-substituted or an unsubstituted heterocyclyl
ring. In yet still other embodiments, B can be a mono-substituted, a poly-substituted or an
unsubstituted cycloalkyl ring. In some embodiments, B can be a mono-substituted, a poly-
substituted or an unsubstituted cycloalkenyl ring. In some embodiments, Réa, R® and R® can
be each hydrogen. In an embodiment, R® R®® and R® can be each hydrogen and B can be a
mono-substituted, a poly-substituted or an unsubstituted phenyl ring. In some embodiments,
B can be a substituted phenyl ring substituted with amino, mono-substituted amino, or di-
substituted amino.

[0062] Examples of R' include the following:

OO O
RO SR

s 0] or
[0063] In some embodiments, R can have the
R?C

0

I

~§——o~——s

i

0]
structure: R’ R™®  wherein: R’%, R™ and R’ can be each independently

selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-substituted or an
unsubstituted variant of the following residues: C,.o4 alkyl, Cy.24 alkenyl, C,o4 alkynyl,
mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy,
amino, mono-substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt of an
aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an alkylamino,
dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy, alkoxysulfinyl, thiocyano,
boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl, alkoxysulfonylalkyl,
sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of
a phosphonooxyalkyl, (alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl,
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(alkylphosphorylalkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl
guanidino, a salt of a guanidine and guanidinoalkyl; and C can be selected from: a mono-
substituted, a poly-substituted or an unsubstituted variant of the following residues:
heterocyclyl, aryl, heteroaryl, cycloalkyl and cycloalkenyl.

[0064] In some embodiments, C can be a mono-substituted, a poly-substituted or
an unsubstituted heterocyclyl ring. In an embodiment, C can be a poly-substituted
heterocyclyl ring. In some embodiments, including those of this paragraph, R’ R™ and R™
can each be a C.4 alkyl (for example, C,¢ alkyl such as methyl). In other embodiments,

including those of this paragraph, R’ R™® and R”° can each be hydrogen.

R7C
0
Il
—%—o-—s
I
0]
[0065] An example of R' with the structure R R™ s
HsC
(0] CH3
_5_0_% d CHs
O
H3C CHs

[0066] In other embodiments, C can be a mono-substituted, a poly-substituted or
an unsubstituted aryl ring, such as a mono-substituted, a poly-substituted or an unsubstituted
phenyl. In an embodiment, C can be an unsubstituted phenyl. In still other embodiments, C
can be a mono-substituted, a poly-substituted or an unsubstituted heteroaryl ring. In yet still
other embodiments, C can be a mono-substituted, a poly-substituted or an unsubstituted
cycloalkyl ring. In some embodiments, C can be a mono-substituted, a poly-substituted or an
unsubstituted cycloalkenyl ring. In some embodiments, including those of this paragraph,
R” R™ and R can be each hydrogen. As an example, when C is a mono-substituted, a

poly-substituted or an unsubstituted aryl ring, R”, R”® and R can be each hydrogen.
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[0067]  An example of R' of with the structure R R
0]
[
is 0
[0068] In some embodiments, R can have the

RSa R8b
0
I
—%"O“——S Z'
I
0
R8¢ R8d

independently selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-

structure: wherein: R*, R®, R®* and R*® can be each
substituted or an unsubstituted variant of the following residues: C, .4 alkyl, Cy,4 alkenyl,
Ca.24 alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy,
tri-haloalkoxy, amino, mono-substituted amine, di-substituted amine, alkoxy, acyl,
aminoalkyl, salt of an aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of
an alkylamino, dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy,
alkoxysulfinyl, thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a
sulfoalkyl, alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl,
alkoxysulfonyloxyalkyl,  phosphonooxyalkyl, a salt of a phosphonooxyalkyl,
(alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl, (alkylphosphoryl)alkyl,
pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl guanidino, a salt of a
guanidino, guanidinoalkyl and -S(=0),0"; A can be selected from: a mono-substituted, a
poly-substituted or an unsubstituted variant of the following residues: heterocyclyl, aryl,
heteroaryl, cycloalkyl and cycloalkenyl; and Z! can be selected from: 0, S, N=N, O(CHy),.,
S(0)N(R'), S(0RNR)(CH1s, CEOINR'), NR'C(=0), NR)CEO0)CHa)us,
NR)C(E=0)O(CH)1s, S(O),  C(=0), (CH)16C(=0), O(CH2)16C(=0), (CHa)ie
NR')C(=0), CH=CH—C(=0)N(R'"), CH=CH—C(=0), O(CH).s0, O(CHy);¢ and
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N(R'73)C(=O)N(R'7b), wherein R'7, R'”* and R'" are independently selected from: H, C4
alkyl, a substituted or unsubstituted benzyl, an allyl, and t-butoxycarbonyl (t-BOC). In an
embodiment, R'", R'"* and R'"® can be independently H or C, 4 alkyl.

Réa R8P

0]
|

_g_o__ﬁ 21
0

[0069] When R' s R Red ", in  some
embodiments, A can be a mono-substituted, a poly-substituted or an unsubstituted aryl ring.
For example, A can be a mono-substituted, a poly-substituted or an unsubstituted phenyl. In
an embodiment, A can be an unsubstituted phenyl ring. In another embodiment, A can be a
mono-substituted phenyl ring. In other embodiments, A can be a mono-substituted, a poly-
substituted or an unsubstituted heteroaryl ring. In an embodiment, A can be an unsubstituted
heteroaryl ring. In another embodiment, A can be a poly-substituted heteroaryl ring. In still
other embodiments, A can be a mono-substituted, a poly-substituted or an unsubstituted
heterocyclyl ring. In yet still other embodiments, A can be a mono-substituted, a poly-
substituted or an unsubstituted cycloalkyl ring. In some embodiments, A can be a mono-
substituted, a poly-substituted or an unsubstituted cycloalkenyl ring.

[0070] In some embodiments, Z' can be O (oxygen). In other embodiments, Z'

can be N=N.,

[0071] Examples of R can have the
R8a R8b
0
I
—%——o——s z'
I
structure: Réc R include, but are not limited to, the
following:
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[0072] In any of the embodiments described with respect to R' having the

R8a R8b
0]
|
_%_O_ﬁ Z1
0

structure: Réc R8d , R R® R¥ and R can be each
hydrogen.
[0073] In some embodiments, R can have the
Roa R
O
—é—o——-g R
structure: R9¢ R9d wherein: R, R%®, R*, R™ and R* can be each

independently selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-
substituted or an unsubstituted variant of the following residues: Cj.p4 alkyl, C,.4 alkenyl,
Cz-24 alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy,
tri-haloalkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heterocyclyl, amino,
mono-substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt of an
aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an alkylamino,
dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy, alkoxysulfinyl, thiocyano,
boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl, alkoxysulfonylalkyl,
sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of
a phosphonooxyalkyl, (alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl,
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(alkylphosphoryl)alkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl
guanidino, a salt of a guanidino, and guanidinoalkyl.

[0074] In some embodiments, R*®, R*®, R *, R*, and R can be each
independently selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-
substituted or an unsubstituted variant of the following residues: Cj.4 alkyl, cycloalkyl,
cycloalkenyl, aryl, heteroaryl, heterocyclyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl,
mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy, amino, mono-substituted amine, di-
substituted amine, alkoxy, and hydroxy. In other embodiments, R, R® R*, R%, and R™
can be each independently selected from: hydrogen, halo, cyano, a mono-substituted, a poly-
substituted or an unsubstituted C,,4 alkyl, a mono-substituted, a poly-substituted or an
unsubstituted aryl, amino, tri-haloalkyl, a mono-substituted, a poly-substituted or an

unsubstituted alkoxy and hydroxy.

[0075] In  some embodiments, when R' has  the  structure:
R93 RQb
]
—%—-o-—-c R
R% R% , the phenyl ring of R' can be an unsubstituted phenyl ring, an

ortho-substituted phenyl ring, a meta-substituted phenyl ring or a para-substituted phenyl
ring. In some embodiments, at least one of R*, R®®, R*, R*, and R* is not hydrogen. In
other embodiments, at least two of Rga, R%, R9°, Rgd, and R*® are not hydrogen. In still other
embodiments, at least three of R*, R®, R%, R%, and R*® are not hydrogen. In yet sill other
embodiments, at least four of R*, R”, R*, R*, and R are not hydrogen. In an embodiment,
R* is not hydrogen. For example, when R* is not hydrogen, R* can be selected from
halogen, alkoxy, trihalolalkyl (for example, CF3), cyano, C,.g alkyl, amino, hydroxy, and aryl.
In an embodiment, when R* is an aryl ring, the aryl ring can be an optionally substituted
phenyl ring. In another embodiment, when R* is an aryl ring, the aryl ring can be an
unsubstituted phenyl ring. In some embodiments, at least one of R*® or R*® is not hydrogen.
As an example, at least one of R or R can be a halogen. In other embodiments, R is not
hydrogen and at least one of R* or R* is not hydrogen. Thus, the phenyl ring is a para- and

meta-substituted phenyl ring. In some embodiments, R* is not hydrogen and at least one of
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R* or R* is not hydrogen. Accordingly, the phenyl ring is a para- and ortho-substituted
phenyl ring. As example, R* can be a C,.g alkyl group and one or both of R* and R can
also be a C,_g alkyl group. ’

Rga R9b
]
—g—o-c RO

[0076]  Examples of R' having the structure R R% include,

but are not limited to, the following:
F
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[0077] In some embodiments, R! can have the
. ()
tod{ T
structure: R102 RY0® wherein: R' R'® and R'™ can be each

independently selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-
substituted or an unsubstituted variant of the following residues: Cy.54 alkyl, Cy.24 alkenyl, C,.
24 alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy, tri-
haloalkoxy, amino, mono-substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl,
salt of an aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an
alkylamino, dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy,
alkoxysulfinyl, thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a
sulfoalkyl,  alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl,
alkoxysulfonyloxyalkyl,  phosphonooxyalkyl, a salt of a phosphonooxyalkyl,
(alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl, (alkylphosphoryl)alkyl,
pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl guanidino, a salt of a
guanidino, and guanidinoalkyl; and D can be selected from: a mono-substituted, a poly-
substituted or an unsubstituted variant of the following residues:  heterocyclyl, aryl,
heteroaryl, cycloalkyl and cycloalkenyl.

[0078] In some embodiments, D can be a mono-substituted, a poly-substituted or

an unsubstituted aryl ring, such as a mono-substituted, a poly-substituted or an unsubstituted
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phenyl. In an embodiment, D can be a mono-substituted phenyl. In another embodiment, D
can be an unsubstituted phenyl. In other embodiments, D can be a mono-substituted, a poly-
substituted or an unsubstituted heteroaryl ring. In still other émbodiments, D can be a mono-
substituted, a poly-substituted or an unsubstituted heterocyclyl ring. In yet still other
embodiments, D can be a mono-substituted, a poly-substituted or an unsubstituted cycloalkyl
ring. In some embodiments, D can be a mono-substituted, a poly-substituted or an

unsubstituted cycloalkenyl ring. In some embodiments, including those of this paragraph,

R'® R'® and R'* can be each hydrogen.
e
|

)
[0079] An example of R' is: .

[0080] In some embodiments, R can have the
R11c
0
i
$-0—C
structure: R™Ma R'™ wherein: R''?, R'"® and R''"® can be each independently

selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-substituted or an
unsubstituted variant of the following residues: C;.24 alkyl, Cz.24 alkenyl, Cs.24 alkynyl, mono-
haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy, amino,
mono-substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt of an
aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an alkylamino,
dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy, alkoxysulfinyl, thiocyano,
boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl, alkoxysulfonylalkyl,
sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of
a phosphonooxyalkyl, (alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl,
(alkylphosphoryl)alkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl
guanidino, a salt of a guanidino, and guanidinoalkyl; and E can be selected from: a mono-
substituted, a poly-substituted or an unsubstituted variant of the following residues:

heterocyclyl, aryl, heteroaryl, cycloalkyl and cycloalkenyl.
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[0081] In some embodiments, E can be a mono-substituted, a poly-substituted or
an unsubstituted heteroaryl ring. In an embodiment, E can be a poly-substituted heteroaryl
ring. In some embodiments, E can be a mono-substituted, a poly-substituted or an
unsubstituted aryl ring. In an embodiment, E can be a mono-substituted, a poly-substituted or
an unsubstituted phenyl ring. In still other embodiments, E can be a mono-substituted, a
poly-substituted or an unsubstituted heterocyclyl ring. In yet still other embodiments, E can
be a mono-substituted, a poly-substituted or an unsubstituted cycloalkyl ring. In some
embodiments, E can be a mono-substituted, a poly-substituted or an unsubstituted
cycloalkenyl ring. In some embodiments, including those described in the present paragraph,

R'% R'"® and R''® can be each hydrogen. In other embodiments, R''%, R''® and R''° can be

each Cy4 alkyl.
R11C
0]
” O
ol
[0082] A non-limiting list of examples where R' is R R
¢~ ) 0~
~§~o—c O —%—o—-c NH
are: , or
O
|
$-0—¢ \
N
H
[0083] In some embodiments, R! can have the
R128 R12b
O
I
3ol .
structure: R R12d wherein: R'?* R'®® R'*® and R can be

each independently selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-

substituted or an unsubstituted variant of the following residues: C).o4 alkyl, C,..4 alkenyl,
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Cs.24 alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy,
tri-haloalkoxy, amino, mono-substituted amine, di-substituted amine, alkoxy, acyl,
aminoalkyl, salt of an aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of
an alkylamino, dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy,
alkoxysulfinyl, thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a
sulfoalkyl, alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl,
alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of a phosphonooxyalkyl,
(alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl, (alkylphosphoryl)alkyl,
pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl guanidino, a salt of a
guanidino, guanidinoalkyl and -S(=0),0"; A can be selected from: a mono-substituted, a
poly-substituted or an unsubstituted variant of the following residues: heterocyclyl, aryl,
heteroaryl, cycloalkyl and cycloalkenyl; and Z' can be selected from: O, S, N=N, O(CH3),
S(0RNR"),  S(ORNR)(CHz)is, CEONR'), NR'C(=0), N(R')C(=0)(CHy)1.s,
NR)C(=0)0(CH)i5,  S(0), C(=0), (CHy)1sC(=0), O(CHz)16C(=0), (CHa)is
NR")C(=0), CH=CH—C(=O)N(R'), CH=CH—C(=0), O(CH,);s0, O(CHy).¢ and
N(R”“)C(=O)N(Rl7b), wherein R, R'7® and R'" are independently selected from: H, C;4
alkyl, a substituted or unsubstituted benzyl, an allyl, and t-butoxycarbonyl (t-BOC). In some

embodiments, R'’, R'"" and R'” can be independently H or C,.4 alkyl.
R12a R12b

BietNo

[0084] When R' s R1% R12d , in  some
embodiments, A can be a mono-substituted, a poly-substituted or an unsubstituted aryl ring,
for example, a mono-substituted, a poly-substituted or an unsubstituted phenyl. In an
embodiment, A can be an unsubstituted phenyl. In another embodiment, A can be a mono-
substituted phenyl. In some embodiments, A can be a mono-substituted, a poly-substituted or
an unsubstituted heteroaryl ring. In an embodiment, A can be an unsubstituted heteroaryl
ring. In another embodiment, A can be a poly-substituted heteroaryl ring. In other
embodiments, A can be a mono-substituted, a poly-substituted or an unsubstituted

heterocyclyl ring. In yet still other embodiments, A can be a mono-substituted, a poly-
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substituted or an unsubstituted cycloalkyl ring. In some embodiments, A can be a mono-

substituted, a poly-substituted or an unsubstituted cycloalkeny] ring.

R123 ) R12b

o
~§~o——g 21-@

[0085]  Likewise, when R!' is Rz R , in an
embodiment, Z' can be O (oxygen). In another embodiment, Z' can be O(CHy)16. In still
another embodiment, Z' can be N=N.,

[0086] In any of the embodiments described with respect to R' having the

R12a R12b
0]
[
—§~o-—c z
structure: R R12d , R R' R'> and R' can be each
hydrogen.
R123 R12b
0]
I ;
*%‘O"—C Z
[0087]  Examples of R'% R include, but are not

limited to, the following:

0
l

HLO~0 +1HO
L O-—~0

—0—C
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[0088] In some embodiments, R' can have the
R138 R13b
__é_o R13C
structure: R1% R™  wherein R R' R"¢, R" and R"™® can be each

independently selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-
substituted or an unsubstituted variant of the following residues: C.24 alkyl, C;.,4 alkenyl,
Ca-24 alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy,
tri-haloalkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heterocyclyl, amino,
mono-substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt of an
aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an alkylamino,
dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy, alkoxysulfinyl, thiocyano,
boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl, alkoxysulfonylalkyl,
sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of
a phosphonooxyalkyl, (alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl,
(alkylphosphorylalkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl
guanidino, a salt of a guanidino, and guanidinoalkyl.

[0089] In some embodiments, R'*?, R R'* R and R'* can be each
independently selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-
substituted or an unsubstituted variant of the following residues: C,.4 alkyl, cycloalkyl,
cycloalkenyl, aryl, heteroaryl, heterocyclyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl,
mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy, amino, mono-substituted amine, di-

substituted amine, alkoxy, carboxy and hydroxy.

[0090] In some embodiments, when R’ has the
R136 R13b
_g_o R13C
structure: R1% R™ | the phenyl ring of R' can be an unsubstituted phenyl

ring, an ortho-substituted phenyl ring, a meta-substituted phenyl ring or a para-substituted
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phenyl ring. In some embodiments, at least one of R'*, R'*®, R'* R!*¢ and R"¢ is not
hydrogen. In other embodiments, at least two of R'3%, R'*® R3¢ R'*4 and R"° are not
hydrogen. In still other embodiments, at least three of R'*?, R'**, R, R and R'* are not
hydrogen. In yet sill other embodiments, at least four of R"*? R'*® R'*¢, R'3¢ and R'*® are
not hydrogen. In an embodiment, R"* is not hydrogen. In an embodiment, when R'*® is an
aryl ring, the aryl ring can be an optionally substituted phenyl ring. In another embodiment,
when R'* is an aryl ring, the aryl ring can be an unsubstituted phenyl ring. In some
embodiments, at least one of R"*® or R'*® is not hydrogen. In other embodiments, R is not
hydrogen and at least one of R"" or R" is not hydrogen. Accordingly, the phenyl ring is a
para- and meta-substituted phenyl ring. In some embodiments, R'* is not hydrogen and at
least one of R"* or R'*® is not hydrogen. In an embodiment, the phenyl ring is a para- and
ortho-substituted phenyl ring.

[0091] A non-limiting list of examples of R' when R' has the

R1Sa R13b

_§_O R13C

structure: R'% R™ include the following:
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COOH
-%—OOCOOH : -%—o
£
)<
and .
[0092] In some embodiments, R! can have the
structure: R4 R™  wherein: R'"? R'*" and R'* can be each independently

selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-substituted or an
unsubstituted variant of the following residues: Ci.4 alkyl, Cy.4 alkenyl, C,,4 alkynyl,
mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy,
amino, mono-substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt of an
aminoalkyl, carboxyalkyl, salt of carboxyalkyl, alkylaminoalkyl, salt of an alkylaminoalkyl,
dialkylaminoalkyl, salt of a dialkylaminoalkyl, alkylthioalkyl, arylthioalkyl, carboxy,
alkylsulfonylalkyl, alkylsulfinylalkyl, alkoxysulfinylalkyl, thiocyanoalkyl, boronic acidalkyl,
boronic esteralkyl, guanidinoalkyl, salt of a guanidinoalkyl, sulfoalkyl, salt of a sulfoalkyl,
alkoxysulfonylalkyl, sulfooxyalkyl, salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl,
phosphonooxyalkyl, salt of a phosphonooxyalkyl, (alkylphosphooxy)alkyl, phosphorylalkyl,
salt of a phosphorylalkyl, (alkylphosphoryl)alkyl, pyridinylalkyl, salt of a pyridinylalkyl, salt

of a heteroarylalkyl; and F can be selected from: a mono-substituted, a poly-substituted or an
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unsubstituted variant of the following residues: heterocyclyl, aryl, heteroaryl, cycloalkyl and
cycloalkenyl.

[0093] In some embodiments, F can be a mono-substituted, a poly-substituted or
an unsubstituted aryl ring such as a mono-substituted, a poly-substituted or an unsubstituted
phenyl ring. In an embodiment, F can be a mono-substituted phenyl. In an other
embodiment, F can be an unsubstituted phenyl. In other embodiments, F can be a mono-
substituted, a poly-substituted or an unsubstituted heteroaryl ring. In still other embodiments,
F can be a mono-substituted, a poly-substituted or an unsubstituted heterocyclyl ring. In yet
still other embodiments, F can be a mono-substituted, a poly-substituted or an unsubstituted
cycloalkyl ring. In some embodiments, F can be a mono-substituted, a poly-substituted or an
unsubstituted cycloalkenyl ring. In some embodiment, including those of this paragraph,

R'* R'"® and R'" can be each hydrogen.

o TS
[0094]  One example of R'42 RMP s .

[0095] In some embodiments, R can have the
R150
)
structure: R's R™ wherein: R R'® and R"® can be each independently

selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-substituted or an
unsubstituted variant of the following residues: C;.4 alkyl, C,.4 alkenyl, C,.,4 alkynyl,
mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy,
amino, mono-substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt of an
aminoalkyl, salt of an aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of
an alkylamino, dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy,
alkoxysulfinyl, thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a

sulfoalkyl,  alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl,
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alkoxysulfonyloxyalkyl, = phosphonooxyalkyl, a salt of a phosphonooxyalkyl,
(alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl, (alkylphosphoryl)alkyl,
pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl guanidino, a salt of a
guanidino, and guanidinoalkyl; and G can be selected from: a mono-substituted, a poly-
substituted or an unsubstituted variant of the following residues: heterocyclyl, aryl,
heteroaryl, cycloalkyl and cycloalkenyl.

[0096] In some embodiments, G can be a mono-substituted, a poly-substituted or
an unsubstituted heterocyclyl ring. In other embodiments, G can be a mono-substituted, a
poly-substituted or an unsubstituted heteroaryl ring. In still other embodiments, G can be a
mono-substituted, a poly-substituted or an unsubstituted aryl ring (for example, a phenyl
ring). In an embodiment, G can be an unsubstituted phenyl ring. In another embodiment, G
can be a mono-substituted phenyl ring. In yet still other embodiments, G can be a mono-
substituted, a poly-substituted or an unsubstituted cycloalkyl ring. In some embodiments, G

can be a mono-substituted, a poly-substituted or an unsubstituted cycloalkenyl ring. In any

R150
pod
embodiment, when R' is R R R R'® and R'* can be each hydrogen or
a C|.24 alky].
R150
r
£o
[0097]  An example of R™®@ R g
[0098] In some embodiments, R can have the
R1Ga R16b

structure: R6¢ R6d wherein: R'® R R'® and R'® can be each

independently selected from: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-
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O/NHO0/0/0H2 0 AY

substituted or an unsubstituted variant of the following residues: Ci.o4 alkyl, C,.4 alkenyl,
Cs.24 alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy,
tri-haloalkoxy, amino, mono-substituted amine, di-substituted amine, alkoxy, acyl,
aminoalkyl, salt of an aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of
an alkylamino, dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy,
alkoxysulfinyl, thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a
sulfoalkyl, alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl,
alkoxysulfonyloxyalkyl, = phosphonooxyalkyl, a salt of a phosphonooxyalkyl,
(alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl, (alkylphosphoryl)alkyl,
pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl guanidino, a salt of a
guanidino, guanidinoalkyl and -S(=0),0"; A can be selected from: a mono-substituted, a
poly-substituted or an unsubstituted variant of the following residues: heterocyclyl, aryl,
heteroaryl, cycloalkyl and cycloalkenyl; and 7' can be selected from: O, S, N=N, O(CH)1.6,
S(0XNR"), S(ORNR)(CHa)s, CEONR'), NR'C(=0), NR'C(E0)CH:)rs,
NR')C(=0)O(CH)is, S(O), C(=0), (CHp)1.4C(=0), O(CH)1.6C(=0), (CH)i
NR')C(=0), CH=CH—C(=O)N(R'"), CH=CH—C(=0), O(CHy);40, O(CHp)s and
N(R')C(=0)N(R'™), wherein R'7, R'7 and R'"™ are independently selected from: H, Ci4
alkyl, a substituted or unsubstituted benzyl, an allyl, and t-butoxycarbonyl (t-BOC). In an
embodiment, R, R' and R'”® can be independently H or C,_4 alkyl.

R16a R16b

Moo

[0099]  In some embodiments, when R' is R6e Red , A
can be a mono-substituted, a poly-substituted or an unsubstituted aryl ring, for example, a
mono-substituted, a poly-substituted or an unsubstituted phenyl. In an embodiment, A can be
an unsubstituted phenyl. In another embodiment, A can be a mono-substituted phenyl. In
other embodiments, A can be a mono-substituted, a poly-substituted or an unsubstituted
heteroaryl ring. In an embodiment, A can be an unsubstituted heteroaryl ring. In another
embodiment, A can be a poly-substituted heteroaryl ring. In still other embodiments, A can

be a mono-substituted, a poly-substituted or an unsubstituted heterocyclyl ring. In yet still
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other embodiments, A can be a mono-substituted, a poly-substituted or an unsubstituted
cycloalkyl ring. In some embodiments, A can be a mono-substituted, a poly-substituted or an

unsubstituted cycloalkenyl ring.

R16a R16b
[0100] WhenR'is R6 Red , in some embodiments, Z'

can be O. In other embodiments, Z' can be N=N. In any of the embodiments described with

R166 R16b
respect to R' having the structure: R'6c R6d , R RI® R gng

R'® can be each hydrogen.

[0101] In any embodiments described herein, E' and E* can be a substituted or
unsubstituted heteroatom selected from O (oxygen) and S (sulfur); E? can be a substituted or
unsubstituted N (nitrogen) or —CH,—; E* can be a substituted or unsubstituted heteroatom
selected from O, S, and N; and E’ can be NH,, SH or OH. In an embodiment, E’ can be OH
In some embodiments, including those described in the preceding paragraphs, R? can be
selected from a mono-substituted, a poly-substituted or an unsubstituted variant of the
following residues: C¢ alkyl, C34 cycloalkyl, C,.¢ alkenyl, Cs¢ cycloalkenyl, aryl, and
arylalkyl. In any of the embodiments described in this and any preceding paragraph, R? can
be selected from a mono-substituted, a poly-substituted or an unsubstituted C,-C,> alkyl, a
mono-substituted, a poly-substituted or an unsubstituted C;-C,; cycloalkyl, a mono-
substituted, a poly-substituted or an unsubstituted C;-C,» cycloalkenyl and a mono-
substituted, a poly-substituted or an unsubstituted aryl; and R? can be a mono-substituted, a
poly-substituted or an unsubstituted C,.¢ alkyl. In an embodiment, R? can be an unsubstituted
isopropyl or a cycloalkenyl; and R? can be methyl. In any of the embodiments described in

this and any preceding paragraph, n can be 2.
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R16a R16b
-%O‘QZ\‘
[0102]  Examples of R16¢ R16d include, but are not

limited to, following:

[0103] A non-limiting list of examples of compounds of Formula (I) are shown in

the Table 1.
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Synthesis
[0104] Compounds of Formula (I), and those described herein may be prepared in
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various ways. General synthetic routes to the compounds of Formula (I), and examples of

starting materials that can be used to synthesize the compounds of Formula (I) are shown in
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Schemes 2, 3 and 4. The routes shown are illustrative only and are not intended, nor are they
to be construed, to limit the scope of the claims in any manner whatsoever. Those skilled in
the art will be able to recognize modifications of the disclosed synthesis and to devise
alternate routes based on the disclosures herein; all such modifications and alternate routes

are within the scope of the claims.

Scheme 2
A E A E
R\ /E R\ /E
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Q) <)
XA OH
(A) B)

[0105] The halogen of a compound of Formula (A), denoted by X" can be
replaced with a hydroxy group to form a compound of Formula (B) using one or more
synthetic routes, such as the routes disclosed in U.S. Patent No. 7,276,430; U.S. Publication
Nos. 2005-0049294, 2007-0249693, 2005-0228186 and 2006-0287520; and PCT Publication
Nos. WO 2006/060809, WO 2007/117591 and WO 2005/099687. A compound of Formula
(A) can be obtained made using methods described in U.S. Patent No. 7,276,430; U.S.
Publication Nos. 2005-0049294, 2007-0249693, 2005-0228186 and 2006-0287520; and PCT
Publication Nos. WO 2006/060809, WO 2007/117591 and WO 2005/099687. Alternatively,
a compound of Formula (B) can be synthesized by treating a compound of Formula (A) with
a silver reagent to form a compound of Formula (B). In an embodiment, X" can be iodo.
Suitable silver reagents that can be used include, but are not limited to, silver fluoride (Ag-F)
and AgF-CaF,. Treatment of a compound of Formula (A) with a silver reagent provides a
method for obtaining a compound of Formula (B) with good yields.

[0106] In some embodiments, for compounds of Formulae (A) and (B), R* can be
selected from: a hydrogen, a halogen, cyano, a mono-substituted, a poly-substituted or an
unsubstituted variant of the following residues: C,-C;; alkyl, C,-C,, alkenyl, C,-C,, alkynyl,
C;-Ci2 cycloalkyl, C3-Cy; cycloalkenyl, C;-Cy, cycloalkynyl, C;-C;> heterocyclyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, (cycloalkyl)alkyl, (heterocyclyl)alkyl, acyl, acylalkyl,
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alkyloxycarbonyloxy, carbonylacyl, aminocarbonyl, azido, azidoalkyl, mono-haloalkyl, di-
haloakyl, tri-haloalkyl, aminoalkyl, salt of an aminoalkyl, carboxyalkyl, a salt of a
carboxyalkyl, alkylamino, a salt of an alkylamino, dialkylamino, a salt of a dialkylamino,
alkylthio, arylthio, carboxy, alkoxysulfinyl, thiocyano, boronic acidalkyl, boronic esteralkyl,
sulfoalkyl, a salt of a sulfoalkyl, alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl,
alkoxysulfonyloxyalkyl,  phosphonooxyalkyl, a salt of a phosphonooxyalkyl,
(alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl, (alkylphosphoryl)alkyl,
pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a heteroarylalkyl guanidino, a salt of a
guanidino, and guanidinoalkyl; R® can be selected from hydrogen, halogen, a mono-
substituted, a poly-substituted or an unsubstituted variant of the following residues: C,
alkyl, Cs4 cycloalkyl, C,¢ alkenyl, Cs¢ cycloalkenyl, aryl, and arylalkyl; m can be 1, 2 or 3;
EA, EC, EP and EF can be each independently a substituted or unsubstituted heteroatom; EB
can be a substituted or unsubstituted heteroatom (such as NH) or —~CHy— group; and X" can
be halogen. In some embodiments, E® can be NH,, OH or SH. In an embodiment, E can be

OH.

Scheme 3
A E 2 5
R\/E R\/E
EC =
EB\ E2\
EA - E'
____ED “—E4
RE R®
m< ) n( )
OH R
(B) D
[0107] A compound of Formula (B) can then be reacted with a compound that
i
XB—ﬁ—RC
contains a sulfonyl moiety, for example, O , to form a compound of Formula (1),

|
,g_o_ﬁ__R4
o

wherein R is . Similarly, a compound of Formula (B) can be reacted with a
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compound that contains a carboxylic acid or acid chloride moiety, such as X—C—R, to

O
1
. -—%—O——-C—R .
form a compound of Formula (I), wherein R" is . For compounds having the
]
g
structure: o or XB—C—RC, R can be selected from a mono-substituted, a poly-

substituted or an unsubstituted variant of the following residues: aryl, aryl(Cis alkyl),

heteroaryl, heteroaryl(C,.¢ alkyl), heterocyclyl, and heterocyclyl(C,¢ alkyl), wherein R® can

be optionally substituted with can be optionally substituted with wherein A

can be selected from a mono-substituted, a poly-substituted or an unsubstituted variant of the
following residues: heterocyclyl, aryl and heteroaryl; and 7' can be selected from O
(oxygen), S (sulfur), N=N, O(CHz)i.s, S(ORNR'"), S(OLNR")CHa)1e, C(FONR'),
NRC(=0), N(R™)C(=O)(CHy)1.6, N(R')C(=0)O(CHy)1.6, S(O), C(=0), (CH2)1.6C(=0),
O(CH2)16C(=0), (CH2)i¢ N(R'HC(=0), CH=CH—C(=O)N(R'), CH=CH—C(=0),
O(CH2)160, O(CHz)16 and N(R'™)C(=0)N(R'™), wherein R'7, R'* and R'™ can be
independently selected from: H, C,4 alkyl, a substituted or unsubstituted benzyl, an allyl,
and t-butoxycarbonyl (t-BOC); and X® can be a leaving group or hydroxy. In an
embodiment, XB canbe a halogen. In some embodiments, a base can be used to facilitate the
reaction. Suitable bases are known to those skilled in the art, and include, but are not limited
to, amine-based bases, such as diethylamide and pyridine, or pyridine based bases, such as 4-
(dimethylamino)pyridine (DMAP). In some embodiments, a dehydrating agent such as N,N’-
dicyclohexylcarbodiimide (DCC) or 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDC)
can be used along with one or more of the aforementioned bases to facilitate the formation of

the carboxylic esters from carboxylic acids.
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[0108] A compound of Formula (I) with R" having the structure can be

obtained starting with a compound of Formula (C) that has a leaving group, such as a
sulfonate ester or halogen, at the equivalent position of R' for a compound of Formula ().
As shown in Scheme 4, a compound of Formula (C) can be reacted with a base and a
compound having the structure X®—R® wherein R® can be selected from a mono-
substituted, a poly-substituted or an unsubstituted variant of the following residues: aryl,

aryl(C,.¢ alkyl), heteroaryl, heteroaryl(C,.¢ alkyl), heterocyclyl, and heterocyclyl(C;.¢ alkyl),

wherein RS can be optionally substituted with wherein A can be selected

from a mono-substituted, a poly-substituted or an unsubstituted variant of the following
residues: heterocyclyl, aryl and heteroaryl; and Z' can be selected from O (oxygen), S
(sulfur), N=N, O(CH:)1.6, S(O1N(R'"), S(OXNR'")(CH,)1.6, C(FON(R'"), N(R')C(=0),
NR)C(=0)(CHy)1.5, N(R)C(=0)O(CHy)15, S(O), C(=0), (CH:)1.4C(=0), O(CHy)1.
sC(=0), (CHy)1.s N(R'NC(=0), CH=CH—C(=O)N(R'), CH=CH—C(=0), O(CH,),0,
O(CHy)1.s and N(R'"C(=0)N(R'™), wherein R'7, R'"* and R' can be independently
selected from: H, C,4 alkyl, a substituted or unsubstituted benzyl, an allyl, and t-

butoxycarbonyl (t-BOC); and X® can be a leaving group or hydroxy, to form a compound of

—S )4
Formula (I) that has a % moiety at R'. Examples of suitable bases include, but are
not limited to, sodium hydride, potassium hydride, lithium hydride, potassium tert-butoxide

lithium diisopropylamide (LDA), butyl lithium and calcium hydride. In some embodiments,
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—o=-Q— 4
a compound of Formula (I) where R' is % can be obtained starting with a compound

of Formula (A), synthesizing a compound of Formula (B) as described herein, obtaining a

_g_o*ﬁ_R‘,

compound of Formula (I) where R' is 0 using one of the procedures described

0
-
—-§~o—ﬁ—R
herein, and then reacting the compound of Formula (I) where R' is 0 with a
compound having the structure X®*~—R wherein R can be selected from a mono-substituted,
a poly-substituted or an unsubstituted variant of the following residues: aryl, aryl(C,.¢ alkyl),

heteroaryl, heteroaryl(C, alkyl), heterocyclyl, and heterocyclyl(Cy. alkyl) , wherein R can

be optionally substituted with wherein A can be selected from a mono-

substituted, a poly-substituted or an unsubstituted variant of the following residues:
heterocyclyl, aryl and heteroaryl; and Z' can be selected from O (oxygen), S (sulfur), N=N,
O(CHie,  SORNR'),  SORNR')CHpie  CEONR'),  NR'HC(=0),
NR')C(=O)CH)is, NR'C(=0)O(CHy)1s, SOk, C(=0), (CH)16C(=0), O(CHy).
sC(=0), (CHy)is N(R')C(=0), CH=CH—C(=O)N(R'"), CH=CH—C(=0), O(CH,),.s0,
O(CHy)1.6 and N(R'®)C(=0)N(R'™), wherein R'7, R' and R'” can be independently
selected from: H, C,4 alkyl, a substituted or unsubstituted benzyl, an allyl, and t-

butoxycarbonyl (t-BOC); and X® can be a leaving group or hydroxy. A compound of

_g_o__R4

Formula (I), where R is can also be obtained by reacting a compound of Formula

(A) with X®—R°C,

Pharmaceutical Compositions

[0109] An embodiment described herein relates to a pharmaceutical composition,

that can include a therapeutically effective amount of one or more compounds described
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herein (e.g., a compound of Formula (1)), and a pharmaceutically acceptable carrier, diluent,
excipient or combination thereof.

[0110] The term “pharmaceutical composition” refers to a mixture of a compound
disclosed herein with other chemical components, such as diluents or carriers. The
pharmaceutical composition facilitates administration of the compound to an organism.
Multiple techniques of administering a compound exist in the art including, but not limited
to, oral, intramuscular, intraocular, intranasal, intravenous, injection, aerosol, parenteral, and
topical administration. Pharmaceutical compositions can also be obtained by reacting
compounds with inorganic or organic acids such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, methanesulfonic acid, ethanesulfonic acid, p-
toluenesulfonic acid, salicylic acid and the like. Pharmaceutical compositions will generally
be tailored to the specific intended route of administration.

[0111] The term “physiologically acceptable” defines a carrier, diluent or
excipient that does not abrogate the biological activity and properties of the compound.

[0112] As used herein, a “carrier” refers to a compound that facilitates the
incorporation of a compound into cells or tissues. For example, without limitation, dimethyl
sulfoxide (DMSO) is a commonly utilized carrier that facilitates the uptake of many organic
compounds into cells or tissues of a subject.

[0113] As used herein, a “diluent” refers to an ingredient in a pharmaceutical
composition that lacks pharmacological activity but may be pharmaceutically necessary or
desirable. For example, a diluent may be used to increase the bulk of a potent drug whose
mass is too small for manufacture or administration. It may also be a liquid for the
dissolution of a drug to be administered by injection, ingestion or inhalation. A common
form of diluent in the art is a buffered aqueous solution such as, without limitation, phosphate
buffered saline that mimics the composition of human blood.

[0114] As used herein, an “excipient” refers to an inert substance that is added to
a pharmaceutical composition to provide, without limitation, bulk, consistency, stability,
binding ability, lubrication, disintegrating ability etc., to the composition. A “diluent” is a

type of excipient.
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[0115]  The pharmaceutical compositions described herein can be administered to
a human patient per se, or in pharmaceutical compositions where they are mixed with other
active ingredients, as in combination therapy, or carriers, diluents, excipients or combinations
thereof.  Proper formulation is dependent upon the route of administration chosen.
Techniques for formulation and administration of the compounds described herein are known
to those skilled in the art.

[0116] The pharmaceutical compositions disclosed herein may be manufactured
in a manner that is itself known, e.g, by means of conventional mixing, dissolving,
granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or tableting
processes. Additionally, the active ingredients are contained in an amount effective to
achieve its intended purpose. Many of the compounds used in the pharmaceutical
combinations disclosed herein may be provided as salts with pharmaceutically compatible
counterions.

[0117] Suitable routes of administration may, for example, include oral, rectal,
topical transmucosal, or intestinal administration; parenteral delivery, including
intramuscular, subcutaneous, intravenous, intramedullary injections, as well as intrathecal,
direct intraventricular, intraperitoneal, intranasal, intraocular injections or as an aerosol
inhalant,

[0118] One may also administer the compound in a local rather than systemic
manner, for example, via injection of the compound directly into the infected area, often in a
depot or sustained release formulation. Furthermore, one may administer the compound in a
targeted drug delivery system, for example, in a liposome coated with a tissue-specific
antibody. The liposomes will be targeted to and taken up selectively by the organ.

[0119] The compositions may, if desired, be presented in a pack or dispenser
device which may contain one or more unit dosage forms containing the active ingredient.
The pack may for example comprise metal or plastic foil, such as a blister pack. The pack or
dispenser device may be accompanied by instructions for administration. The pack or
dispenser may also be accompanied with a notice associated with the container in form
prescribed by a governmental agency regulating the manufacture, use, or sale of

pharmaceuticals, which notice is reflective of approval by the agency of the form of the drug
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for human or veterinary administration. Such notice, for example, may be the labeling
approved by the U.S. Food and Drug Administration for prescription drugs, or the approved
product insert. Compositions that include a compound disclosed herein formulated in a
compatible pharmaceutical carrier may also be prepared, placed in an appropriate container,
and labeled for treatment of an indicated condition.

Methods of Use

[0120] One embodiment disclosed herein relates to a method of treating and/or
ameliorating a disease or condition that can include administering to a subject a
therapeutically effective amount of one or more compounds described herein, such as a
compound of Formula (I), or a pharmaceutical composition that includes a compound
described herein (for example, a compound of Formula (I)).

[0121] Some embodiments disclosed herein relate to a method of ameliorating or
treating a neoplastic disease that can include administering to a subject suffering from the
neoplastic disease a therapeutically effective amount of one or more compounds described
herein (e.g., a compound of Formula (I)), a pharmaceutically acceptable salt, prodrug and/or a
pro-drug ester thereof, or a pharmaceutical composition that includes one or more compounds
described herein. In an embodiment, the neoplastic disease can be cancer. Examples of
some types of cancer that can be treated and/or ameliorated with a therapeutically effective
amount of one or more compounds described herein, such as a compound of Formula (I)
include, but are not limited to, breast cancer, sarcoma, leukemia, ovarian cancer, bladder
cancer, prostate cancer, colon cancer, rectal cancer, stomach cancer, lung cancer, lymphoma
(such as Hodgkin’s lymphoma, non-Hodgkin’s lymphoma), multiple myeloma, pancreatic
cancer, kidney cancer, endocrine cancer, melanoma, skin cancer, angiosarcoma, sinus cancer,
esophageal cancer, uretal cancer, liver cancer, angioma, central nervous system (CNS) cancer
(including brain cancer), Mantle cell lymphoma, low IgM secreting lymphoma, Burkitt’s
lymphoma, B-NHL and Waldenstrom’s Macroglobulinemia. In some embodiments, the
cancer can be selected from multiple myeloma, a colorectal carcinoma, a prostate carcinoma,
a breast adenocarcinoma, a non-small cell lung carcinoma, an ovarian carcinoma, and a

melanoma. In an embodiment, the cancer can be multiple myeloma.
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[0122] The cancer also can be a drug-resistant cancer. In some instances, the
drug-resistant cancer may display at least one of the following: elevated levels of the P-
glycoprotein efflux pump, increased expression of the multidrug-resistance associated protein
1 encoded by MRPI, reduced drug uptake, alteration of the drug’s target or increasing repair
of drug-induced DNA damage, alteration of the apoptotic pathway or the activation of
cytochrome P450 enzymes. In an embodiment, the drug resistant cancer can be a sarcoma
and/or leukemia.

[0123] Still further embodiments relate to methods of inhibiting the growth of a
cancer cell. The methods can include, for example, contacting a cancer cell with a compound
a pharmaceutically acceptable salt, prodrug and/or a pro-drug ester thereof, or a
pharmaceutical composition described herein. A non-limiting list of cancer cells include a
breast cancer cell, a sarcoma cell, a leukemia cell, an ovarian cancer cell, a bladder cancer
cell, a prostate cancer cell, a colon cancer cell, a rectal cancer cell, a stomach cancer cell, a
lung cancer cell, a lymphoma cell, a multiple myeloma cell, a pancreatic cancer cell, a kidney
cancer cell, an endocrine cancer cell, a melanoma cell, a skin cancer cell, an angiosarcoma
cell, a sinus cancer cell, an esophageal cancer cell, an uretal cancer cell, a liver cancer cell, an
angioma cell, a central nervous system (CNS) cancer cell (including a brain cancer cell). In
an embodiment, the cancer cell may be, for example, a multiple myeloma cell, a colorectal
carcinoma cell, a prostate carcinoma cell, a breast adenocarcinoma cell, a non-small cell lung
carcinoma cell, an ovarian carcinoma cell, a melanoma cell, and the like.

[0124] Other embodiments relate to methods of inhibiting proteasome activity
comprising the step contacting a cell with one or more compounds described herein (e.g., a
compound of Formula (I)), a pharmaceutically acceptable salt, prodrug and/or a pro-drug
ester thereof, or a pharmaceutical composition that includes one or more compounds
described herein.

[0125] Further embodiments relate to methods of inhibiting NF-kB activation.
The methods can include, for example, the step contacting a cell with one or more
compounds described herein (e.g., a compound of Formula (I)), a pharmaceutically
acceptable salt, prodrug and/or a pro-drug ester thereof, or a pharmaceutical composition that

includes one or more compounds described herein.
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[0126] Still other embodiments relate to methods for treating an inflammatory
condition. The methods may include, for example, administering an effective amount of one
or more compounds described herein (e.g., a compound of Formula (I)), a pharmaceutically
acceptable salt, prodrug and/or a pro-drug ester thereof, or a pharmaceutical composition that
includes one or more compounds described herein to a subject suffering from an
inflammatory condition. An “inflammatory condition” includes, for example, conditions
such as ischemia, septic shock, autoimmune diseases, rheumatoid arthritis, inflammatory
bowel disease, systemic lupus eythematosus, multiple sclerosis, asthma, osteoarthritis,
osteoporosis, fibrotic diseases, dermatosis, including psoriasis, atopic dermatitis and
ultraviolet radiation (UV)-induced skin damage, psoriatic arthritis, alkylosing spondylitis,
tissue and organ rejection, Alzheimer's disease, stroke, atherosclerosis, restenosis, diabetes,
glomerulonephritis, cancer, Hodgkins disease, cachexia, inflammation associated with
infection and certain viral infections, including acquired immune deficiency syndrome
(AIDS), adult respiratory distress syndrome and Ataxia Telangiestasia. In some
embodiments, the inflammatory condition can be selected from rheumatoid arthritis, asthma,
multiple sclerosis, psoriasis, stroke, myocardial infarction, and the like.

[0127] Some embodiments relate to methods for treating a microbial illness
which can include administering an effective amount of one or more compounds described
herein (e.g., a compound of Formula (I)), a pharmaceutically acceptable salt, prodrug and/or a
pro-drug ester thereof, or a pharmaceutical composition that includes one or more compounds
described herein to a subject suffering from a microbial illness. The microbial illness maybe
caused, for example by B. anthracis, Plasmodium, Leishmania, Trypanosoma,
Mycobacterium bovis, Mycobacterium africanum and Mycobacterium microti. Examples of
microbial illness include, but are not limited to the following: Bacteremia, Botulism,
Brucellosis, Clostridium Difficile, Campylobacter Infection, Cat Scratch Disease, Chancroid,
Chlamydia, Cholera, Clostridium Perfringens, Bacterial Conjunctivitis, Diphtheria, E. Coli
Infections, Ehrlichiosis, Epididymitis, Gardnerella, Gas Gangrene, Gonorrhea, Helicobacter
Pylori, Haemophilus, Influenzae B, Impetigo, Intertrigo, Leprosy, Listeriosis, Lyme Disease,
Methicillin  Resistant Staphylococcus Aureus, Orchitis, Osteomyelitis, Otitis, Media

Pertussis, Plague, Pneumonia, Prostatitis Pyelonephritis, Q Fever, Rocky Mountain Spotted
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Fever, Salmonellosis, Scarlet Fever, Sepsis, Shigellosis, Staphylococcal Infections,
Streptococcal Infections, Syphilis, Tetanus, Toxic Shock Syndrome, Trachoma,Traveller's
Diarrhea, Tuberculosis, Tularemia, Typhoid Fever, Typhus Fever, Urinary Tract Infections,
Bacterial Vaginosis, Pertussis, Yersiniosis, malaria, African trypanosomiasis, candidiasis,
histoplasmosis, blastomycosis, coccidioidomycosis, aspergillisis, and mucormycosis.

[0128] As used herein, a “subject” refers to an animal that is the object of
treatment, observation or experiment. “Animal” includes cold- and warm-blooded
vertebrates and invertebrates such as fish, shellfish, reptiles and, in particular, mammals.
“Mammal” includes, without limitation, mice, rats, rabbits, guinea pigs, dogs, cats, sheep,
goats, cows, horses, primates, such as monkeys, chimpanzees, and apes, and, in particular,
humans.

[0129] As used herein, the terms ‘“treating,” “treatment,” “therapeutic,” or
“therapy” do not necessarily mean total cure or abolition of the disease or condition. Any
alleviation of any undesired signs or symptoms of a disease or condition, to any extent can be
considered treatment and/or therapy. Furthermore, treatment may include acts that may
worsen the patient's overall feeling of well-being or appearance.

[0130] The term “therapeutically effective amount” is used to indicate an amount
of an active compound, or pharmaceutical agent, that elicits the biological or medicinal
response indicated. For example, a therapeutically effective amount of compound can be the
amount need to prevent, alleviate or ameliorate symptoms of disease or prolong the survival
of the subject being treated This response may occur in a tissue, system, animal or human
and includes alleviation of the symptoms of the disease being treated. Determination of a
therapeutically effective amount is well within the capability of those skilled in the art,
especially in light of the detailed disclosure provided herein. The therapeutically effective
amount of the compounds disclosed herein required as a dose will depend on the route of
administration, the type of animal, including human, being treated, and the physical
characteristics of the specific animal under consideration. The dose can be tailored to
achieve a desired effect, but will depend on such factors as weight, diet, concurrent

medication and other factors which those skilled in the medical arts will recognize.
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[0131]  As will be readily apparent to one skilled in the art, the useful in vivo
dosage to be administered and the particular mode of administration will vary depending
upon the age, weight, the severity of the affliction, and mammalian species treated, the
particular compounds employed, and the specific use for which these compounds are
employed. (See e.g., Fingl et al. 1975, in “The Pharmacological Basis of Therapeutics”,
which is hereby incorporated herein by reference in its entirety, with particular reference to
Ch. 1, p. 1). The determination of effective dosage levels, that is the dosage levels necessary
to achieve the desired result, can be accomplished by one skilled in the art using routine
pharmacological methods.  Typically, human clinical applications of products are
commenced at lower dosage levels, with dosage level being increased until the desired effect
is achieved. Alternatively, acceptable in vitro studies can be used to establish useful doses
and routes of administration of the compositions identified by the present methods using
established pharmacological methods.

[0132] Although the exact dosage will be determined on a drug-by-drug basis, in
most cases, some generalizations regarding the dosage can be made. The daily dosage
regimen for an adult human patient may be, for example, an oral dose of between 0.01 mg
and 3000 mg of each active ingredient, preferably between 1 mg and 700 mg, e.g. 5 to 200
mg. The dosage may be a single one or a series of two or more given in the course of one or
more days, as is needed by the patient. In some embodiments, the compounds will be
administered for a period of continuous therapy, for example for a week or more, or for
months or years.

[0133] In instances where human dosages for compounds have been established
for at least some condition, those same dosages, or dosages that are between about 0.1% and
500%, more preferably between about 25% and 250% of the established human dosage will
be used. Where no human dosage is established, as will be the case for newly-discovered
pharmaceutical compositions, a suitable human dosage can be inferred from EDsy or IDsg
values, or other appropriate values derived from in vitro or in vivo studies, as qualified by
toxicity studies and efficacy studies in animals.

[0134] In cases of administration of a pharmaceutically acceptable salt, dosages

may be calculated as the free base. As will be understood by those of skill in the art, in
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certain situations it may be necessary to administer the compounds disclosed herein in
amounts that exceed, or even far exceed, the above-stated, preferred dosage range in order to
effectively and aggressively treat particularly aggressive diseases or infections.

[0135] Dosage amount and interval may be adjusted individually to provide
plasma levels of the active moiety which are sufficient to maintain the modulating effects, or
minimal effective concentration (MEC). The MEC will vary for each compound but can be
estimated from in vitro data. Dosages necessary to achieve the MEC will depend on
individual characteristics and route of administration. However, HPLC assays or bioassays
can be used to determine plasma concentrations.

[0136] Dosage intervals can also be determined using MEC value. Compositions
should be administered using a regimen which maintains plasma levels above the MEC for
10-90% of the time, preferably between 30-90% and most preferably between 50-90%. In
cases of local administration or selective uptake, the effective local concentration of the drug
may not be related to plasma concentration.

[0137] It should be noted that the attending physician would know how to and
when to terminate, interrupt, or adjust administration due to toxicity or organ dysfunctions.
Conversely, the attending physician would also know to adjust treatment to higher levels if
the clinical response were not adequate (precluding toxicity). The magnitude of an
administrated dose in the management of the disorder of interest will vary with the severity of
the condition to be treated and to the route of administration. The severity of the condition
may, for example, be evaluated, in part, by standard prognostic evaluation methods. Further,
the dose and perhaps dose frequency, will also vary according to the age, body weight, and
response of the individual patient. A program comparable to that discussed above may be
used in veterinary medicine.

[0138] In non-human animal studies, applications of potential products are
commenced at higher dosage levels, with dosage being decreased until the desired effect is no
longer achieved or adverse side effects disappear. The dosage may range broadly, depending
upon the desired effects and the therapeutic indication. Alternatively dosages may be based

and calculated upon the surface area of the patient, as understood by those of skill in the art.
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[0139] Compounds disclosed herein can be evaluated for efficacy and toxicity
using known methods. For example, the toxicology of a particular compound, or of a subset
of the compounds, sharing certain chemical moieties, may be established by determining in
vitro toxicity towards a cell line, such as a mammalian, and preferably human, cell line. The
results of such studies are often predictive of toxicity in animals, such as mammals, or more
specifically, humans. Alternatively, the toxicity of particular compounds in an animal model,
such as mice, rats, rabbits, or monkeys, may be determined using known methods. The
efficacy of a particular compound may be established using several recognized methods, such
as in vitro methods, animal models, or human clinical trials. Recognized in vitro models
exist for nearly every class of condition, including but not limited to cancer, cardiovascular
disease, and various immune dysfunction. Similarly, acceptable animal models may be used
to establish efficacy of chemicals to treat such conditions. When selecting a model to
determine efficacy, the skilled artisan can be guided by the state of the art to choose an
appropriate model, dose, and route of administration, and regime. Of course, human clinical

trials can also be used to determine the efficacy of a compound in humans.

EXAMPLES
[0140] Embodiments are disclosed in further detail in the following examples,

which are not in any way intended to limit the scope of the claims.

General Experimental Procedures.

[0141] NMR spectra were collected using a 500 MHz Bruker Avance
spectrometer using an inverse probe equipped with x,y,z-gradients, except for the BC NMR
spectra, which were acquired with a broad-band observe probe. Data were acquired at 298K
in CDCI; referencing 7.24 ppm and 77.00 ppm or DMSO-d6 referencing 2.49 ppm and 39.00
ppm for 'H and *C-NMR respectively. The LC-MS data were obtained from an Agilent
HP1100 HPLC equipped with an Agilent PDA detector (the mobile phase was a mixture of
CH;CN and H,0) and MSD system. Semi-preparative HPLC was performed on a Gilson
HPLC equipped with a Gilson 215 fraction collector, Agilent PDA detector and/or ELSD
(Sedere) detector. HPLC solvents were obtained from Fisher Scientific and VWR.
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Deuterated solvents were obtained from Cambridge Isotope Laboratories, Inc. All other

chemical reagents were obtained from Sigma-Aldrich,

EXAMPLE 1

1 2
[0142] Sodium iodide (325 mg, 2.2 mmol) was added to a solution of 1 (78 mg,
0.22 mmol) in acetone and stirred at room temperature for 48 hours. The solution was then
concentrated under a stream of nitrogen and this concentrated solution was run on a silica
plug, in order to remove excess salts. A composition of 25% EtOAc/ hexanes (25 mL)

followed by 50% EtOAc/ hexanes (200 mL) was used to elute 2 (74.9 mg, 84%).

EXAMPLE 2

[0143] To a solution of compound 2 (40 mg, 0.099 mmol) in dry THF (4 mL) in
the 20 mL amber vial was added AgF (18.8 mg, 0.15 mmol). The reaction mixture was
stirred at room temperature for 16 hours, then filtered through a 0.45 micron syringe filter
and concentrated. The reaction mixture was purified on reversed phase HPLC using an ACE
5 p C18 HPLC column of dimensions 22 mm id by 150 mm length at a flow rate of 14.5

mL/min. Solvent A consisted of water with 0.05% TFA and solvent B consisted of
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acetonitrile with 0.05% TFA and were used as follows: An initial gradient of 95% solvent A/
5% solvent B increased linearly to 60% solvent A / 40% solvent B over 18 minutes; this
composition was then held for 8 minutes followed by a one minute ramp to 100% solvent B,
which was held for 6 minutes before returning to the initial conditions. The purification was
monitored by diode array detection (DAD), and 3 eluted at 16 min. Compound 3 was
concentrated under reduced pressure (bath temperature < 40°C) after each injection in order
to minimize hydrolysis. Compound 3 (11 mg, 15%) was obtained as a pure compound and
confirmed by spectroscopic data that was identical to those of material synthesized by

alternative methods, including those described herein.

EXAMPLE 3

‘\\\OH .-\‘\OH
"0 AgF-CaF,, CH,Cl

40°C, 18hrs O

cl OH

Salinosporamide A 3

[0144] Preparation of AgF supported on CaF, (AgF-CaF,): Silver fluoride was
supported on calcium fluoride by slowly evaporating a mixture of silver carbonate (3.75 g)
dissolved in water (5 mL), 48% aqueous HF (1.2 g, 1.2 mL) and calcium fluoride (15 g) to
dryness in a 45 mL plastic vial at 50°C in the dark for 2 hours. The reagent was further dried
on freeze dryer for 15 hours to remove any traces of water. The final reagent was a brown
free-flow granular powder, highly hygroscopic and light sensitive.

[0145] 1 g of AgF-CaF, was activated by heating at 40°C under vacuum in a
round bottom flask with a magnetic stir bar for 30 minutes, to which a solution of
Salinosporamide A (250 mg, 0.8 mmol dissolved in 25 mL of dry CH»Cl,) was added and
stirred at the same temperature for 18 hours. The solvent was removed under reduce pressure
and the resulting residue was purified by silica flash using a solvent gradient of 50%

EtOAc/hexanes, 75% EtOAc/Hexane, 100% EtOAc, 20% methanol/EtOAc and 40%
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methanol/EtOAc . Compound 3 was eluted in 20-40% methanol/EtOAc fractions as a pure
compound (83 mg, 35% yield). ESIMS, m/z 296 [M+H]".

EXAMPLE 4

Dansyl Chloride

3 4

[0146] To a solution of compound 3 (17 mg, 0.058 mmol) in dry CH,Cl, (5 mL)
was added EtN (36 pl, 0.26 mmol) and dansyl chloride (78.5 mg, 0.29 mmol) and the
solution was stirred at room temperature for 24 hours. Additional dansyl chloride (78.5 mg,
0.29 mmol) and Et;N (36 pL, 0.26 mmol) were added and the reaction was stirred at room
temperature overnight. At 42 hours, the reaction was concentrated under reduced pressure,
redissolved in 5 mL of ACN and purified on reversed phase HPLC using an ACE 5 n C18
column (22 mm x 150 mm) at a flow rate of 14.5 mL/min. A solvent gradient of 100% water
to 35% acetonitrile/ 65% water over 8 minutes, holding at this solvent composition for 2
minutes and then linear gradient increasing to 100% acetonitrile over 5 min, which was then
held at 100% acetonitrile for 6 min before returning to 100% water was used to purify 4. The
purification was monitored by diode array detection (DAD) and 4 eluted as a pure compound
at 15 minutes (17 mg, 0.032 mmol, 55.3%). HRESIMS m/z 529.1993 [M+H]" (calcd for
C27H33N204S, 529.2008), 'H NMR (DMSO-de); 6 1.18 (br m, 1H), 1.38 (br m, 1H), 1.46 (s,
3H), 1.74 (br m, 4H), 1.90 (m, 2H), 2.19 (m, 1H), 2.42 (t, J = 7.3 Hz 1H,), 2.84 (s, 6H,
dansyl), 3.60 (t, J = 9.5 Hz, 1H), 4.29 (m, 2H), 5.47 (d, J = 7.9 Hz, C-5(0OH)), 5.73 (m, 2H),
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7.29 (d, J= 7.6 Hz, 1H, dansyl), 7.67 (m, 2H, dansyl), 8.11 (d, /= 8.8 Hz, 1H, dansyl), 8.26
(dd, /= 1.3, 7.3 Hz, IH, dansyl), 8.59 (d, /= 8.8 Hz, 1H, dansyl), 8.99 (s, NH).

EXAMPLE 5

S0O,CI

© O CH,Cl,, NEt,
+ e

RT, 18 hrs

3 5

[0147] To a solution of compound 3 (10 mg, 0.034 mmol) in dry CH,Cl, (3.5 mL)
was added Et;N (48 pL, 0.34 mmol) and biphenyl-4-sulfonyl chloride (80 mg, 0.32 mmol)
and the solution was stirred at room temperature for 18 hours. The reaction was concentrated
under reduced pressure, redissolved in 2 mL of ACN and purified by reversed phase HPLC
using an ACE 5 p C18 column (22 mm id x 150 mm length) at a flow rate of 14.5 mL/min
using the following solvent gradient: 10% ACN/water to 90% ACN/water over 18 minutes,
then increasing to 100% ACN over 1 minute, and holding at this solvent composition for 5
minutes. The purification was monitored by diode array detection (DAD). The product,
compound 5, eluted at 13.5 minutes and was concentrated under reduced pressure to yield 7
mg of product (80% pure). The product was further purified using a slightly modified
gradient, i.e. 10% ACN/water to 80% ACN/water over 11 minutes, holding at this solvent
composition for 3 min, then increasing to 100% ACN over 1 minute, and holding at this
solvent composition for 5 minutes. Compound 5 eluted at 13.5 minutes and was concentrated
under reduced pressure to yield pure compound 5 (4.5 mg, 26%). 'H NMR (CDCl;, 500
MH,); 6 1.51-1.60 (ca, 2H), 1.74 (s, 3H), 1.74-1.87 (ca, 2H), 1.98-2.15 (ca, 4H), 2.44 (m,
1H), 2.64 (t,J=7.0 Hz 1H,), 3.85 (t, /= 7.4 Hz, 1H), 4.31 (m, 1H), 4.46 (m, 1H), 5.66 (br d,
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J=10.4 Hz, 1H), 5.98 (m, 1H), 6.84 (s, 1H, NH), 7.42 (t, J=7.4 Hz, 1H, biphenyl), 7.47 (t, J
= 7.4 Hz, 2H, biphenyl), 7.59 (d, J = 7.4 Hz , 2H, biphenyl), 7.75 (d, J = 8.0 Hz , 2H,
biphenyl), 7.96 (d, J = 8.0 Hz , 2H, biphenyl); >’C NMR (CDCly 125 MH,); § 176.5, 167.1,
147.0, 139.0, 134.3, 133.3, 129.1 (2xCH), 128.8, 128.4(2xCH), 128.0 (2xCH), 127.4 (2xCH),

124.1, 85.5, 78.5, 70.3, 67.7, 44.0, 38.0, 26.8, 24.9, 24.6, 20.7, 19.5. ); ESIMS m/z 512
[M+H]".

EXAMPLE 6

SO,Cl

CH,Cl,, NEt;
e
RT, 18 hrs

3 6

[0148] To a solution of compound 3 (12 mg, 0.041 mmol) in dry CH,Cl, (3.5 mL)
was added Et;N (58 puL, 0.41 mmol) and biphenyl-4-sulfonyl chloride (110 mg, 0.30 mmol),
and the solution was stirred at room temperature for 18 hours. The reaction was concentrated
under reduced pressure, redissolved in 2 mL of ACN and purified by reversed phase HPLC
using an ACE 5 n C18 column (22 mm x 150 mm) at a flow rate of 14.5 mL/min using the
following solvent gradient: 10% ACN/water to 90% ACN/water over 18 minutes, then
increasing to 100% ACN over 1 minute, and holding at this solvent composition for 5
minutes. The purification was monitored by diode array detection (DAD). The product,
compound 6, eluted at 13.0 minutes and was concentrated under reduced pressure to yield
88% pure compound. The product was further purified using slightly modified gradient, i.e.
10% ACN/water to 80% ACN/water over 11 minutes, holding at this solvent composition for

3 min, then increasing to 100% ACN over a minute, and holding at this solvent composition
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for 5 minutes. Compound 6 eluted at 13.25 minutes and was concentrated under reduced
pressure to yield pure compound 6 (2.6 mg, 12%). 'H NMR (CDCl;, 500 MH,); § 1.51-1.60
(m, 2H), 1.75 (s, 3H), 1.74-1.87 (m, 2H), 1.98-2.15 (m, 4H), 2.47 (m, 1H), 2.63 (t, J = 7.2
Hz, 1H,), 3.88 (d, /= 5.7 Hz, 1H), 4.27 (m, 1H), 4.40 (m, 1H), 5.65 (br dd, /=2.5, 10.0 Hz,
1H), 6.00 (m, 1H), 6.54 (s, 1H, NH), 7.03-7.09 (m, 4H, phenoxyphenyl), 7.22 (t, /= 8 Hz, H,
phenoxyphenyl), 7.41 (br t, / = 8 Hz , 2H, phenoxyphenyl), 7.83 (br d, J = 8.0 Hz , 4H,
phenoxyphenyl); *C NMR (CDCly 125 MH,); § 176.2, 167.1, 162.7, 154.8, 133.6, 130.3
(2xCH), 130.2 (2xCH), 129.0, 125.3, 123.9, 120.5(2xCH), 117.7 (2xCH), 85.6, 78.4, 70.2,
67.4, 44.0, 38.0, 26.9, 24.9, 24.6, 20.7, 19.5; ESIMS m/z 528 [M+H]".

EXAMPLE 7

SO,CI

CH,Cl,, NEt,
S —
RT

3 7

[0149] To a solution of compound 3 (20 mg, 0.068 mmol) in dry CH,Cl, (4 mL)
was added EtsN (96 pL, 0.68 mmol) and 4-t-butylphenylsulfonyl chloride (158 mg, 0.68
mmol), and the solution was stirred at room temperature for 4 hours. The reaction was
concentrated under reduced pressure, redissolved in 3 mL of ACN and purified by reversed
phase HPLC using an ACE 5 p C18 column (22 mm x 150 mm) at a flow rate of 14.5
mL/min using the following solvent gradient: 10% ACN/water to 80% ACN/water over 11
minutes, holding at this solvent composition for 3 min, then increasing to 100% ACN over a
minute, and holding at this solvent composition for 5 minutes. The purification was
monitored by diode array detection (DAD). The product, compound 7, eluted at 13.5 minutes

and was concentrated under reduced pressure to yield 90% pure compound (7.3 mg) which
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was further purified using normal phase silica plug column and 100% CH,CIl,; (3 mL), 30%
EtOAc/hexanes (6 mL), 50% EtOAc/hexanes (6 mL) and 100% EtOAc (10 mL) gradient.
The pure compound, compound 7, was eluted in 30% EtOAc/hexanes which was
concentrated under reduced pressure to yield colorless solid of compound 7 (1.6 mg, 4.8%).
'H NMR (CDCls, 500 MH,); 6 1.33 (s, 9H, t-Bu), 1.51-1.62 (m, 4H), 1.73 (s, 3H), 1.75-1.87
(m, 2H), 1.98-2.06 (m, 2H), 2.09 (m, 1H), 2.46 (m, 1H), 2.66 (t, /J=7.2 Hz, 1H,),3.88 (d,J =
5.7Hz, 1H), 4.25 (m, 1H), 4.40 (m, 1H), 5.64 (br dd, J=2.5, 10.0 Hz, 1H), 6.01 (m, 1H), 6.44
(s, 1H, NH), 7.55 (br d, J = 8.5 Hz, 2H), 7.82 (br d, J = 8.5 Hz, 2H); *C NMR (CDCl; 125
MH,); 6 176.1, 167.1, 158.0, 133.8, 132.6, 127.8 (2xCH), 126.4 (2xCH), 123.7, 85.6, 78.2,
70.1, 67.4, 43.9, 37.9, 35.3, 31.0 (t-Bu), 26.9, 24.9, 24.6, 20.6, 19.5; ESIMS m/z 492
[M+H]".

EXAMPLE 8

COCI

0 O CH2C|2, Py
+ ————

0°C-RT

3 8
[0150] To a solution of compound 3 (20 mg, 0.068 mmol) in dry CH,Cl; (3 mL)
was added pyridine (200 pL, 0.41 mmol) and stirred for 5 min. The reaction mixture was
cooled to 0°C and then added biphenyl-4-carbonyl chloride (30 mg, 0.14 mmol) in dry
CH,CL, (I mL). The reaction mixture was warmed to room temperature and stirred for 3
hours. The reaction mixture was concentrated under reduced pressure, redissolved in 2 mL of

ACN and purified by reversed phase HPLC using an ACE 5 pu C18 column (22 mm x 150

-95.



O/NH/ 0/0/0OH2 0O CH3 +0i d CF3 I 0
O/NHO0/0/0H2 0O CH3 +0 g OCF3 I 0
wa@LMNbH @287 OH 2 00 PCT/US2009/043644

mm) at a flow rate of 14.5 mL/min using the following solvent gradient: 10% ACN/water to
80% ACN/water over 11 minutes, holding at this solvent composition for 3 min, then
increasing to 100% ACN over a minute, and holding at this solvent composition for 5
minutes. The product, compound 8, eluted at 14.0 minutes and was concentrated under
reduced pressure to yield pure compound 8 (3.4 mg, 10.5%). 'H NMR (CDCl;, 500 MH,);
6 1.50~1.63 (m, 2H), 1.81 (s, 3H), 1.76-1.91 (m, 2H), 2.02 (br m, 2H), 2.18 (m, 1H, 12-Hb),
2.31 (m, 1H, 12-Ha) 2.51 (m, 1H, 6-H), 2.69 (t, J= 7.2 Hz, 1H, 2-H), 3.91 (br d, /= 4.4 Hz,
1H, 5-H), 4.59 (br t, J = 6.4 Hz, 2H, 13-H,), 5.68 (br dd, J/=2.2, 10.0 Hz, 1H, 7-H), 6.01 (m,
1H, 8-H), 6.73 (s, IH, NH), 7.38 (br t, ] = 7.2 Hz, 1H), 7.45 (t,J= 7.2 Hz, 2H), 7.60 (br t, J =
7.2 Hz, 2H), 7.65 (br d, J = 8.2 Hz , 2H) and 8.08 (br d, /= 8.2 Hz , 2H) ; >C NMR (CDCly
125 MH,); 6 176.7, 167.3, 166.2, 145.9, 139.9, 133.6, 130.1(2xCH), 128.9 (2xCH), 128.7,
128.2, 127.3(2xCH), 127.1(2xCH), 123.9, 85.7, 78.5, 70.3, 62.3, 45.3, 38.0, 26.9, 24.9, 24 4,
20.7, 19.9; ESIMS m/z 476 [M+H]".

EXAMPLE 9

S0O,CI
CH,Cl,, NEts
—— e

RT
COOH

3 9
[0151] To a solution of compound 3 (50 mg, 0.17 mmol) in dry CH,Cl, (4 mL)
was added EtsN (118 pL, 0.85 mmol) and 4-(Chlorosulfonyl) benzoic acid (182 mg, 0.85
mmol) and stirred at room temperature for 16 hours under N, atmosphere. Added more Et;N
(118 uL, 0.85 mmol) and stirred for additional 4 hours. The reaction mixture was

concentrated under reduced pressure, re-dissolved in ACN and DMSO (1:1; 2 mL) and
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purified on reversed phase HPLC using Ace 5 p C18 column (22 mm x 150 mm) and solvent
gradient of 5% Acetonitrile, 95% water to 100% Acetonitrile over 17 minutes, holding at
100% acetonitrile for 3 min, at a flow rate of 14.5 mL/min. 0.05% of TFA was added to both
water and Acetonitrile mobile phase. The purification was monitored by diode array detector
(DAD). The product, compound 9, was eluted as a pure compound 9 (12 mg, 0.025 mmol,
15%). 'H NMR (DMSO-dg, 500 MH,); 1.21 (m, 1H), 1.40 (m, 1H), 1.69 (m, 1H), 1.74 (s,
3H), 1.83 (m, 1H), 1.91 (brs, 2H), 2.05 (m, 3H), 2.28 (m, 1H), 2.70 (t, /= 7.0 Hz, IH), 3.67
(d, J=9.5 Hz, 1H), 4.49 (m, 2H), 5.71 (br dd, J = 2.5, 10.5 Hz, 1H), 5.80 (br d, J= 10.5 Hz,
1H), 7.71 (d, J = 8.0 Hz, 2H, phenyl), 7.94 (d, J = 8.0 Hz, 2H, phenyl), 9.09 (brs, 1H, NH);
BC NMR (DMSO-ds, 125 MH,); 8 175.5, 168.6, 165.3, 129.4, 128.9 (2xCH), 128.5, 127.7,
125.8 (2xCH), 125.8, 85.6, 78.9, 69.0, 62.6, 45.0, 37.7, 25.3, 24.6, 23.7, 21.0, 19.3; ESIMS
m/z 480 [M+H]".

EXAMPLE 10

‘.\\OH
0 O O
PN Py
+ ]
: acetic anhydride

HO

3 10

[0152] To a solution of compound 3 (12 mg, 0.041 mmol) in anhydrous pyridine
(40 pl., 0.08 mmol) was added acetic anhydride (40 pL) and stirred the reaction mixture for 3
hours at room temperature. Then the reaction was quenched by adding some tiny ice cubes
and extracted with EtOAc (3x3mL). The combined organic layer was concentrated by a
stream of nitrogen to yield a crude product of compound 10. The crude was re-dissolved in 2
mL ACN and purified by reversed phase HPLC using an ACE 5 p C18 column (22 mm x 150
mm) at a flow rate of 14.5 mL/min using the following solvent gradient: 10% ACN/water to

90% ACN/water over 14 minutes, then increasing to 100% ACN over | minute, and holding
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at this solvent composition for 5 minutes. The purification was monitored by diode array
detection (DAD). The product, compound 10, eluted at about 8.0 minutes and was
concentrated under reduced pressure to yield about 80% pure product which was further
purified using the same HPLC method. The pure fraction was concentrated by reduced
pressure to yield a colorless solid of compound 10 (1.2 mg, 8.7%). 'H NMR (CDCl;, 500
MH,); 6 1.50-1.65 (m, 2H), 1.78 (s, 3H), 1.79-1.90 (m, 2H), 1.96-2.06 (br m, 3H), 2.05 (s,
3H), 2.14 (m, 1H), 2.50 (m, 1H, 6-H), 2.58 (t, J/ = 7.0 Hz, 1H, 2-H), 3.90 (br d, /= 5.7 Hz,
1H, 5-H), 4.32 (br t, J = 6.4 Hz, 2H, 13-H;), 5.66 (br dd, J=2.2, 10.0 Hz, 1H, 7-H), 6.02 (m,
1H, 8-H), 6.47 (s, 1H, NH); >C NMR (CDCly 125 MH,); & 176.5, 170.8, 167.3, 133.8,
123.8, 85.7, 78.3, 70.3, 61.7, 45.1, 37.9, 27.0, 24.9, 24.2, 20.9, 20.7, 19.8; ESIMS m/z 338
[M+HT".

EXAMPLE 11

In vitro purified rabbit muscle 20S proteasome activity assays.

[0153] The chymotrypsin-like activity of the 20S proteasome was determined
essentially as described in Macherla et al J Med Chem., 2008, 48 (11), pp 3684-3687.
Serial diluted test compounds were added in duplicate to 1pg/ml purified rabbit 20S
proteasome in assay buffer containing 20 mM HEPES, pH7.3, 0.5 mM EDTA, 0.05% Triton
X-100 and 0.035% SDS and pre-incubated for 5 min at 37°C. Reactions were initiated by the
addition of the Suc-LLVY-AMC peptide substrate at a final concentration of 20 pM.
Fluorescence of the cleaved peptide substrate was measured at Aex=390 nm and Aem=460 nm
using a Fluoroskan Ascent 96-well microplate reader (Thermo Electron, Waltham, MA). The
ICso values (the drug concentration at which 50% of the maximal relative fluorescence is
inhibited) were calculated by Prism (GraphPad Software) using a sigmoidal dose-response,
variable slope model. The caspase-like activity of the 20S proteasome was determined as
described above except that Z-LLEAMC was used as the peptide substrate. For the evaluation
of the trypsin-like activity, the SDS was omitted from the assay buffer and Boc-LRR-AMC

was used as the peptide substrate.
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[0154] As shown by the data in Table 2, compounds that bear a bulky group at the
R position are potent inhibitors of all three proteolyic subunits (CT-L, C-L and T-L).
Notably, compounds with bulky sulfonate ester groups (e.g., dansyl ester or biphenyl ester) or
carboxylic ester groups demonstrated markedly lower ICsy values for inhibiting the C-L
activity. Additionally, the data indicates that the steric bulk of the sulfonate ester and
carboxylic ester are accommodated within the three ligand binding sites. As shown by the
data, the caspase site tolerates the bulky R group.

[0155] The determination of all three rabbit 20S proteolytic activities for
additional compounds with sulfonate esters, carboxylic esters and ethers are determined in a
similar manner as described above. As with the dansyl and biphenyl analogs, compounds
with bulky sulfonate esters are potent inhibitors of all three proteolyic subunits. Similarly,
compounds with bulky carboxylic ester and ether groups are also potent inhibitors of the
proteolyic subunits. Additionally, the ICsy values for inhibiting the C-L activity are lower

compared to analogs of Salinosporamide A that have less bulky groups.

EXAMPLE 12

Dialysis Studies

[0156] Rabbit 20S proteasomes were pretreated for 1 hour with the test
compounds at their respective ICsy values. CT-L activity was measured before and after
attempted removal of the compound by dialysis at room temperature.

[0157] As shown in Figure 1, as the size of the R' group increases, the recovery of
the CT-L activity becomes less. These results indicate that as the R' group increases, the

compound demonstrates prolonged inhibition of the 20S proteasome.

EXAMPLE 13

In vitro biology

[0158] The test compounds are screened using the National Cancer Institute (NCI)

screening panel, which consists of 60 human tumor cell lines that represent leukemia,
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melanoma and cancers of the lung, colon, brain, ovary, breast, prostate and kidney. A
detailed description of the screening procedure can be found at hypertext transfer protocol
<http://www.dtp.nci.nih.gov/branches/btb/ivclsp.html>.

[0159] In brief, each of the 60 human tumor cell lines are grown in RPMI 1640
medium, supplemented with 5% fetal bovine serum and 2 mM L-glutamine. Cells are plated
at their appropriate density in 96-well microtiter plates and are incubated at 37°C, 5% CO,
95% air and 100% relative humidity. After 24 hours, 100 uL of various 10-fold serial
dilutions of the test compound are added to the appropriate wells containing 100 pL of cells,
resulting in a final concentration of the test compound ranging from 10 nM to 100 uM. Cells
are incubated for an additional 48 hours and a sulforhodamine B protein assay is used to
estimate cell viability or growth.

[0160] Three dose response parameters are calculated as follows:

Glso indicates the concentration that inhibits growth by 50%.

TGl indicates the concentration that completely inhibits growth.

LCs, indicates the concentration that is lethal to 50% of the cells.
[0161] Test compounds of Formula (I) are effective against the cell lines of the 60

human tumor cell lines panel.

EXAMPLE 14
Growth inhibition of tumor cell lines
[0162] B16-F10 (ATCC; CRL-6475), DU 145 (ATCC; HTB-81), HEK293
(ATCC; CRL-1573), HT-29 (ATCC; HTB-38), LoVo (ATCC; CCL-229), MDA-MB-231
(ATCC; HTB-26), MIA PaCa-2 (ATCC; CRL-1420), NCI-H292 (ATCC; CRL-18483),
OVCAR-3 (ATCC, HTB-161), PANC-1 (ATCC; CRL-1469), PC-3 (ATCC; CRL-1435),
RPMI 8226 (ATCC; CCL-155) and U266 (ATCC; TIB-196) are maintained in appropriate

culture media. The cells are cultured in an incubator at 37°C in 5% CO, and 95% humidified
air.

[0163] For cell growth inhibition assays, B16-F10, DU 145, HEK293, HT-29,
LoVo, MDA-MB-231, MIA PaCa-2, NCI-H292, OVCAR-3, PANC-1, PC-3, RPMI 8226 and
U266 cells are seeded at 1.25x10%, 5x10°, 1.5x10%, 5x10%, 5x10%, 1x10%, 2x10%, 4x10°, 1x10%,
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7.5x10°, 5x10°, 2x10*, 2.5x10* cells/well respectively in 90ul complete media into Corning
3904 black-walled, clear-bottom tissue culture plates. 20mM stock solutions of the test
compound are prepared in 100% DMSO, aliquoted and stored at -80°C. The test compound
is serially diluted and added in triplicate to the test wells that result in final concentrations
ranging from of 20 uM to 0.2pM. The plates are returned to the incubator for 48 hours. The
final concentration of DMSO is 0.25% in all samples.

[0164] Following 48 hours of drug exposure, 10ul of 0.2mg/ml resazurin
(obtained from Sigma-Aldrich Chemical Co.) in Mg®*, Ca** free phosphate buffered saline
are added to each well and the plates are returned to the incubator for 3-6 hours. Since living
cells metabolize Resazurin, the fluorescence of the reduction product of Resazurin is
measured using a Fusion microplate fluorometer (Packard Bioscience) with A, = 535 nm and
hem = 590 nm filters. Resazurin dye in medium without cells is used to determine the
background, which was subtracted from the data for all experimental wells. The data is
normalized to the average fluorescence of the cells treated with media + 0.25% DMSO
(100% cell growth) and ECsy values (the drug concentration at which 50% of the maximal
observed growth inhibition is established) are determined using a standard sigmoidal dose
response curve fitting algorithm (generated by XLfit 3.0, ID Business Solutions Ltd or Prism
3.0, GraphPad Software Inc).

[0165] Test compounds of Formula (I) are effective in inhibiting the growth B16-
F10, DU 145, HEK293, HT-29, LoVo, MDA-MB-231, MIA PaCa-2, NCI-H292, OVCAR-3,
PANC-1, PC-3, RPMI 8226 and U266 cells.

EXAMPLE 15
Multi-drug resistant cell lines MES-SA/Dx5 and HL-60/MX2

[0166] The ECsq values of the test compound against the human uterine sarcoma
MES-SA cell line and its multidrug-resistant derivative MES-SA/DxS are determined to
evaluate whether the test compound retains activity against a cell line overexpressing the P-
glycoprotein efflux pump. Paclitaxel, a known substrate for the P-glycoprotein pump is

included as a control.
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[0167] The test compound is evaluated against HL-60/MX2, the drug resistant
derivative of the human leukemia cell line, HL-60, characterized by having a reduced
Topoisomerase 11 activity and considered to have atypical multidrug resistance. ECso values
for growth inhibition are determined for the test compound against the HL-60 and HL-
60/MX2. The DNA binding agent Mitoxantrone is included as a control, as HL-60/MX?2
cells are reported to be resistant to this chemotherapeutic agent (Harker W.G. et al. 1989).

[0168] Test compounds of Formula (I) are effective against the multi drug
resistant cell lines MES-SA/DxS and HL-60/MX2.

EXAMPLE 16

Antimicrobial Assays

[0169] Minimum inhibitory concentrations (MICs) are determined according to
the National Committee for Clinical Laboratory Standards (NCCLS) susceptibility test
guideline M7-AS5 (Ferraro, M. 2001 Methods for Dilution Antimicrobial Susceptibility Tests
for Bacteria that Grow Aerobically; Approved Standard (NCCLS). National Committee for
Clinical Laboratory Standards (NCCLS), Villanova, which is incorporated herein by
reference in its entirety).

[0170] Test compounds of Formula (I) are effective against the microbs tested.

EXAMPLE 17

Anti-inflammatory Experiment- Inhibition of NF-kB-mediated luciferase activity; HEK293

NF-xB/luciferase reporter cell line

[0171] The HEK293 NF-xB/luciferase reporter cell line is a derivative of the
human embryonic kidney cell line (ATCC; CRL-1573) and carries a luciferase reporter gene
under the regulation of 5X NF-xB binding sites. The reporter cell line is routinely
maintained in complete DMEM medium (DMEM plus 10%(v/v) Fetal bovine serum, 2mM
L-glutamine, 10 mM HEPES and Penicillin/Streptomycin at 100 IU/ml and 100pg/ml,
respectively) supplemented with 250 pg/ml G418. When performing the luciferase assay, the
DMEM basal medium is replaced with phenol-red free DMEM basal medium and the G418

is omitted. The cells are cultured in an incubator at 37 °C in 5% CO, and 95% humidified air.
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[0172] For NF-kB-mediated luciferase assays, HEK293 NF-kxB/luciferase cells
are seeded at 1.5x10* cells/well in 90pl phenol-red free DMEM complete medium into
Corning 3917 white opaque-bottom tissue culture plates. For test compounds, a 400uM
starting dilution is made in 100% DMSO and this dilution is used to generate a 8-point half
log dilution series. This dilution series is further diluted 40x in appropriate culture medium
and ten pl aliquots are added to the test wells in triplicate resulting in final test concentrations
ranging from 1 pM to 320 pM. The plates are returned to the incubator for 1 hour. After | hr
pretreatment, 10 pl of a 50 ng/ml TNF-a solution, is prepared in the phenol-red free DMEM
medium is added, and the plates are incubated for an additional 6 hr. The final concentration
of DMSO is 0.25% in all samples.

[0173] At the end of the TNF-a stimulation, 100 pl of Steady Lite HTS luciferase
reagent (Packard Bioscience) is added to each well and the plates are left undisturbed for 10
min at room temperature before measuring the luciferase activity. The relative luciferase
units (RLU) are measured by using a Fusion microplate fluorometer (Packard Bioscience).
The ECso values (the drug concentration at which 50% of the maximal relative luciferase unit
inhibition is established) are calculated in Prism (GraphPad Software) using a sigmoidal dose
response, variable slope model.

[0174] Test compounds of Formula (I) are effective in inhibiting NF-kB activity

in this cell-based assay.

Inhibition of NF-xB Activation

[0175] NF-xB regulates the expression of a large number of genes important in
inflammation, apoptosis, tumorigenesis, and autoimmune diseases. In its inactive form, NF-
kB complexes with IxkB in the cytosol and upon stimulation, IkB is phosphorylated,
ubiquitinated and subsequently degraded by the proteasome. The degradation of IkB leads to
the activation of NF-kB and its translocation to the nucleus. The effects of test compounds on
the activation of NF-xB are evaluated by assessing the NF-kB-mediated luciferase activity in
HEK?293 NF-kB/Luc cells upon TNF-o stimulation.

[0176] Pretreatment of NF-kB/Luc 293 cells with test compounds results in a

dose-dependent decrease of luciferase activity upon TNF-a stimulation. The mean ECsg

-105-



01.1 CH3 N +0-g * |1\ 0 0/ NH/ 0/ 0/ OH
200 CH3 +0--1d * N=---N e I 0
w287 0H 2 o 0 CH3 PCT/US2009/043644

values to inhibit NF-kB-mediated luciferase activity are measured which demonstrate that the
test compounds are able to inhibit NF-kB activity in this cell-based assay.
[0177] Test compounds of Formula (I) are effective in inhibiting NF-xB

activation.

[0178] It will be understood by those of skill in the art that numerous and various
modifications can be made without departing from the spirit of the present disclosure.
Therefore, it should be clearly understood that the forms disclosed herein are illustrative only

and are not intended to limit the scope of the present disclosure.
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WHAT IS CLAIMED IS:

1. A compound of Formula (I), or pharmaceutically acceptable salt, ester or
prodrug thereof: )
2 5
R\ /E
E3
EZ ]
E1
__..__.E4
() ®
n
R‘l
wherein:

_ _O__R4
and % ,

wherein R* is selected from the group consisting of a mono-
substituted, a poly-substituted or an unsubstituted variant of the following
residues: aryl, aryl(C,.¢ alkyl), heteroaryl, heteroaryl(C,.¢ alkyl), heterocyclyl,
and heterocyclyl(Cy.¢ alkyl), wherein R* can be optionally substituted with

(o

2

wherein A is selected from the group consisting of a mono-substituted,
a poly-substituted or an unsubstituted variant of the following residues:
heterocyclyl, aryl and heteroaryl; and

Z' is selected from the group consisting of O, S, N=N, O(CH;);.,
S(ORLNR'),  S(ORNR")(CHps,  CEONR'T),  NR'C(=0),
NR')C(=0)(CHy)1.6, N(R')C(=0)O(CHp)1, S(O), C(=0), (CHy),.6C(=0),
O(CH,)1.6C(=0), (CH2)1.s N(R'YC(=0), CH=CH—C(=0)N(R'"), CH=CH—
C(=0), O(CHy),.60, O(CH,)..6 and N(R'")C(=0)N(R'™), wherein R'", R'"™
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and R'” are independently selected from the group consisting of H, C,.4 alkyl,

a substituted or unsubstituted benzyl, an allyl, and t-butoxycarbonyl (t-BOC);

R? is selected from the group consisting of a hydrogen, a halogen, cyano, a
mono-substituted, a poly-substituted or an unsubstituted variant of the following
residues: C,-C), alkyl, C,-C;, alkenyl, C,-C;> alkynyl, C;-Cy, cycloalkyl, C;-C,
cycloalkenyl, C;-Cy, cycloalkynyl, C;-C), heterocyclyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, (cycloalkyDalkyl, (heterocyclylalkyl, acyl, acylalkyl,
alkyloxycarbonyloxy, carbonylacyl, aminocarbonyl, azido, azidoalkyl, mono-
haloalkyl, di-haloakyl, tri-haloalkyl, aminoalkyl, salt of an aminoalkyl, carboxyalkyl,
a salt of a carboxyalkyl, alkylamino, a salt of an alkylamino, dialkylamino, a salt of a
dialkylamino, alkylthio, arylthio, carboxy, alkoxysulfinyl, thiocyano, boronic
acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl, alkoxysulfonylalkyl,
sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl, phosphonooxyalkyl,
a salt of a phosphonooxyalkyl, (alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a
phosphorylalkyl, (alkylphosphorylalkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a
salt of a heteroarylalkyl guanidino, a salt of a guanidino, and guanidinoalkyl;

R* is selected from the group consisting of hydrogen, halogen, a mono-
substituted, a poly-substituted or an unsubstituted variant of the following residues:
Ci.¢ alkyl, Cs¢ cycloalkyl, C,.¢ alkenyl, Cs.¢ cycloalkenyl, aryl, and arylalkyl;

nist,2or3;

E', E’, E* and E’ are each independently a substituted or unsubstituted
heteroatom;

E? is a substituted or unsubstituted heteroatom or —CH,— group; and

|
provided that when R' is ) , R* has a molecular weight equal to
or greater than 92 g/mol; and

C—R*

, . —%—o— —%—O——R“ 4
provided that when R’ is or , R" has a molecular

weight equal to or greater than 77 g/mol.
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2. The compound of Claim 1, wherein when R' is 0 , R* has a
o)
g |

, | . —e~O—C—R*
molecular weight equal to or greater than 107 g/mol or when R’ is or
_%_O_R4 4 .

, R" has a molecular weight equal to or greater than 92 g/mol.
I
3. The compound of Claim 1, wherein when R' is o) , R* has a
0O
% o,

: | . —e-0—C—R
molecular weight equal to or greater than 122 g/mol or when R is or
_g_O_R4 4 )

, R has a molecular weight equal to or greater than 107 g/mol.
4. The compound of any one of Claims 1-3, wherein R' has a structure selected

from the group consisting of:

0]
I ) I 6
“%‘0‘? R —-0—$§ R
I g
R5e RSd RGa RGb
R7C RBa R8b
0 0
u n 1
—%—o—s —%—o——s z
[ I
0 0]
R7a R7b R8c R8d

| l
—§~o——c R ; ~§~o—c R0
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R11¢ R122 R12p
P = i
W0 e ()
R11a Rﬂb R120 R12d
R13a R13b e R15¢
_g_o R130 ‘%“O O R14c -g_o
R13e R13d R14a R14b R153 R15b and
R1Ga R16b
R16¢ R16d .
wherein:

R RS RS RS R% R R R%, R% R% R'® R'*® R R'™ and R'* are
each independently selected from the group consisting of: hydrogen, halo, nitro,
cyano, a mono-substituted, a poly-substituted or an unsubstituted variant of the
following residues: Cj.o4 alkyl, C,.04 alkenyl, C,,4 alkynyl, mono-haloalkyl, di-
haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy, cycloalkyl,
cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heterocyclyl, amino, mono-substituted
amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt of an aminoalkyl,
carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an alkylamino,
dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy, alkoxysulfinyl,
thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl,
alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl,
phosphonooxyalkyl, a salt of a phosphonooxyalkyl, (alkylphosphooxy)alkyl,
phosphorylalkyl, a salt of a phosphorylalkyl, (alkylphosphoryl)alkyl, pyridinylalkyl, a
salt of a pyridinylalkyl, a salt of a heteroarylalkyl guanidino, a salt of a guanidino, and

guanidinoalkyl;
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R®, R®, R R'% R!'® R!% R™2 R and R'* are each independently
selected from the group consisting of: hydrogen, halo, nitro, cyano, a mono-
substituted, a poly-substituted or an unsubstituted variant of the following residues:
Ci.24 alkyl, Cs.04 alkenyl, C;.54 alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl,
mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy, amino, mono-substituted amine, di-
substituted amine, alkoxy, acyl, aminoalkyl, salt of an aminoalkyl, carboxyalkyl, a salt
of a carboxyalkyl, alkylamino, a salt of an alkylamino, dialkylamino, a salt of a
dialkylamino, alkylthio, arylthio, carboxy, alkoxysulfinyl, thiocyano, boronic
acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl, alkoxysulfonylalkyl,
sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl, phosphonooxyalkyl,
a salt of a phosphonooxyalkyl, (alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a
phosphorylalkyl, (alkylphosphoryl)alkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a
salt of a heteroarylalkyl guanidino, a salt of a guanidino, and guanidinoalkyl;

R, R™, R R R'™® R R'*% R'*® and R'* are each independently
selected from the group consisting of: hydrogen, halo, nitro, cyano, a mono-
substituted, a poly-substituted or an unsubstituted variant of the following residues:
Ci-24 alkyl, Cy4 alkenyl, Co04 alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl,
mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy, amino, mono-substituted amine, di-
substituted amine, alkoxy, acyl, aminoalkyl, salt of an aminoalkyl, carboxyalkyl, a salt
of a carboxyalkyl, alkylamino, a salt of an alkylamino, dialkylamino, a salt of a
dialkylamino, alkylthio, arylthio, carboxy, alkoxysulfinyl, thiocyano, boronic
acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl, alkoxysulfonylalkyl,
sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl, phosphonooxyalkyl,
a salt of a phosphonooxyalkyl, (alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a
phosphorylalkyl, (alkylphosphorylalkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a
salt of a heteroarylalkyl guanidino, a salt of a guanidino, and guanidinoalkyl;

R RE® RS R RIZ RI2 Ri% RIN RlG RIS 6,04 RIO are each
independently selected from the group consisting of: hydrogen, halo, nitro, cyano, a
mono-substituted, a poly-substituted or an unsubstituted variant of the following

residues: Cj.p4 alkyl, C,.24 alkenyl, C,.4 alkynyl, mono-haloalkyl, di-haloalkyl, tri-
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haloalkyl, mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy, amino, mono-substituted
amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt of an aminoalkyl,
carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an alkylamino,
dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy, alkoxysulfinyl,
thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a sulfoalkyl,
alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl, alkoxysulfonyloxyalkyl,
phosphonooxyalkyl, a salt of a phosphonooxyalkyl, (alkylphosphooxy)alkyl,
phosphorylalkyl, a salt of a phosphorylalkyl, (alkylphosphoryl)alkyl, pyridinylalkyl, a
salt of a pyridinylalkyl, a salt of a heteroarylalkyl guanidino, a salt of a guanidino, and
guanidinoalkyl and -S(=0),0";

B, D and F are each independently selected from the group consisting of a
mono-substituted, a poly-substituted or an unsubstituted variant of the following
residues: heterocyclyl, aryl, heteroaryl, cycloalkyl and cycloalkenyl;

C, E and G are each independently selected from the group consisting of a
mono-substituted, a poly-substituted or an unsubstituted variant of the following
residues: heterocyclyl, aryl, heteroaryl, cycloalkyl and cycloalkenyl;

A is selected from the group consisting of a mono-substituted, a poly-
substituted or an unsubstituted variant of the following residues: heterocyclyl, aryl,
heteroaryl, cycloalkyl and cycloalkenyl; and

7' is selected from the group consisting of O, S, N=N, O(CH,).,
S(0):NR'), S(0)2NR")(CH)15, CCOINR ™), NR)C(=0), NR)C(=0)(CH):.
6 N(R'NC(=0)O(CHy) 1.6, S(0)2, C(=0), (CH)1.6C(=0), O(CH,)1.6C(=0), (CHa)1.6
N(R'")C(=0), CH=CH—C(=0)N(R'"), CH=CH—C(=0), O(CH,),.60, O(CH,),.¢ and
N(R'78)C(=O)N(R”b), wherein R', R'"* and R' are independently selected from the
group consisting of H, C,_4 alkyl, a substituted or unsubstituted benzyl, an allyl, and t-
butoxycarbony! (t-BOC).

S. The compound of any one of Claims 1-4, wherein R has the structure:
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wherein:

R* R*®, R*, R*, and R* are each independently selected from the group
consisting of: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-substituted or
an unsubstituted variant of the following residues: C;4 alkyl, C;.4 alkenyl, Cp.24
alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy,
tri-haloalkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heterocyclyl,
amino, mono-substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt
of an aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an
alkylamino, dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy,
alkoxysulfinyl, thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a
sulfoalkyl, alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl,
alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of a phosphonooxyalkyl,
(alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl,
(alkylphosphoryl)alkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a
heteroarylalkyl guanidino, a salt of a guanidino, and guanidinoalky]l.

6. The compound of Claim 5, wherein R*®, R®, R*, R* and R* are each
independently selected from the group consisting of: hydrogen, halo, nitro, a mono-
substituted, a poly-substituted or an unsubstituted variant of the following residues: Cj.4
alkyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, heterocyclyl, mono-haloalkyl, di-haloalkyl,
tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy, amino, mono-substituted
amine, di-substituted amine, alkoxy, and carboxy.

7. The compound of Claim 5, wherein R*® R®, R*, R* and R* are each
independently selected from the group consisting of: hydrogen, halo, a mono-substituted, a
poly-substituted or an unsubstituted C.»4 alkyl, a mono-substituted, a poly-substituted or an
unsubstituted aryl, nitro, tri-haloalkyl, tri-haloalkoxy, mono-substituted amine, a mono-

substituted, a poly-substituted or an unsubstituted alkoxy, and carboxy.
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8. The compound of any one of Claims 5-7, wherein at least one of R*, R®, R,
R, and R is not hydrogen.

9. The compound of Claim 8, wherein at least two of R®, R, R* R® and R
are not hydrogen.

10. The compound of Claim 8, wherein at least three of R®, R*®, R*, R*, and R*
are not hydrogen.

11. The compound of Claim 8, wherein at least four of R®, R%®, R*, R*, and R*
are not hydrogen.

12.  The compound of any one of Claims 8-11, wherein R* is not hydrogen.

13.  The compound of any one of Claims 8-11, wherein at least one of R® or R* is
not hydrogen.

14.  The compound of any one of Claims 9-11, wherein R* is not hydrogen and at
least one of R*® or R** is not hydrogen.

15.  The compound of any one of Claims 9-11, wherein R* is not hydrogen and at
least one of R* or R* is not hydrogen.

16.  The compound of any one of Claims 5-7, wherein: R' is selected from the

group consisting of:

i
o | < > B < >
O
T T
T ﬁ@‘ T ﬁOOCFa
o] o]
\\C‘—OH
0O 0]
—0—8 C OH —%_O““S
n i
0 O ,
O 0O
o] n
O o
(0] , 0
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O
I
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I I H
o) - _O“l N—(CHz)17—CH3
Cc—0 o)
HCO | NO;

OO
I
nd 0 .

17.  The compound of any one of Claims 1-4, wherein R' has the structure:

a

wherein:

R%, R% and R* are each independently selected from the group consisting of:
hydrogen, halo, nitro, cyano, a mono-substituted, a poly-substituted or an
unsubstituted variant of the following residues: Cia4 alkyl, Cs.4 alkenyl, Cs.q
alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy,

tri-haloalkoxy, amino, mono-substituted amine, di-substituted amine, alkoxy, acyl,
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aminoalkyl, salt of an aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino,

a salt of an alkylamino, dialkylamino, a salt of a dialkylamino, alkylthio, arylthio,

carboxy, alkoxysulfinyl, thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a

salt of a sulfoalkyl, alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl,

alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of a phosphonooxyalkyl,

(alkylphosphooxy)alkyl, = phosphorylalkyl, a salt of a phosphorylalkyl,

(alkylphosphoryl)alkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a

heteroarylalkyl guanidino, a salt of a guanidino, and guanidinoalkyl; and

B is selected from the group consisting of a mono-substituted, a poly-

substituted or an unsubstituted variant of the following residues: heterocyclyl, aryl,

heteroaryl, cycloalkyl and cycloalkenyl.

18.  The compound Claim 17, wherein B is a mono-substituted, a poly-substituted
or an unsubstituted ary! ring.

19.  The compound of Claim 18, wherein the mono-substituted, poly-substituted or
unsubstituted aryl ring is a mono-substituted, a poly-substituted or an unsubstituted phenyl.

20.  The compound of Claim 19, wherein B is a mono-substituted phenyl.

21.  The compound of Claim 19, wherein B is an unsubstituted phenyl.

22.  The compound of any one of Claims 17-21, wherein R®, R® and R® are each
hydrogen.

23, The compound of Claim 17, wherein the R! has the structure:

6 e
w0 Dy

"
ﬁ n-butyl
— _O_
o)

24.  The compound of any one of Claims 1-4, wherein R' has the structure:

®)

or
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wherein:

R, R and R™ are each independently selected from the group consisting of:
hydrogen, halo, nitro, cyano, a mono-substituted, a poly-substituted or an
unsubstituted variant of the following residues: Cj.4 alkyl, Cy4 alkenyl, Ci.p4
alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy,
tri-haloalkoxy, amino, mono-substituted amine, di-substituted amine, alkoxy, acyl,
aminoalkyl, salt of an aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino,
a salt of an alkylamino, dialkylamino, a salt of a dialkylamino, alkylthio, arylthio,
carboxy, alkoxysulfinyl, thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a
salt of a sulfoalkyl, alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl,
alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of a phosphonooxyalkyl,
(alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl,
(alkylphosphoryl)alkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a
heteroarylalkyl guanidino, a salt of a guanidino, and guanidinoalkyl; and

C is selected from the group consisting of a mono-substituted, a poly-
substituted or an unsubstituted variant of the following residues: heterocyclyl, aryl,
heteroaryl, cycloalkyl and cycloalkenyl.

25.  The compound Claim 24, wherein C is a mono-substituted, a poly-substituted
or an unsubstituted heterocyclyl ring.

26.  The compound Claim 25, wherein C is a poly-substituted heterocyclyl ring.

27.  The compound of any one of Claims 24-26, wherein R’ R” and R™ are each
a Cy.p4 alkyl.

28.  The compound Claim 24, wherein R' has the structure:
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29.  The compound Claim 24, wherein C is a mono-substituted, a poly-substituted

or an unsubstituted aryl ring.

30.

The compound Claim 29, wherein the mono-substituted, poly-substituted or

unsubstituted aryl ring is a mono-substituted, a poly-substituted or an unsubstituted phenyl.

31

32.

hydrogen.

33.

34.

The compound Claim 30, wherein C is an unsubstituted phenyl.

The compound of any one of Claims 29-31, wherein R, R and R™ are each

The compound Claim 24, wherein R' has the structure:
0O
I O

$ol

The compound of any one of Claims 1-4, wherein R has the structure:
R8a R8b
RBC RBd

R®, R®, R®* and R® are each independently selected from the group

n—Q

S0

O

wherein:

consisting of: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-substituted or

an unsubstituted variant of the following residues: C,.p4 alkyl, C,,4 alkenyl, Cs.4

alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy,

tri-haloalkoxy, amino, mono-substituted amine, di-substituted amine, alkoxy, acyl,

aminoalkyl, salt of an aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino,

a salt of an alkylamino, dialkylamino, a salt of a dialkylamino, alkylthio, arylthio,

carboxy, alkoxysulfinyl, thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a

-118-



\ / O/NHO0/0/0OH2 0 CH3 .0-7 WO
2009/ 140287PCT/ US2009/ 043644 O/NH/0/0/0OH 2 Ii NH2 O
W@Bk{®9/140287 0O/ NH/ O/ O/ OH 2 .3 PCT/US2009/043644

salt of a sulfoalkyl, alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl,
alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of a phosphonooxyalkyl,
(alkylphosphooxy)alkyl,  phosphorylalkyl, a salt of a phosphorylalkyl,
(alkylphosphoryl)alkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a
heteroarylalkyl guanidino, a salt of a guanidino, guanidinoalkyl and —-S(=0),07;

A is selected from the group consisting of a mono-substituted, a poly-
substituted or an unsubstituted variant of the following residues: heterocyclyl, aryl,
heteroaryl, cycloalkyl and cycloalkenyl; and

Z' is selected from the group consisting of O, S, N=N, O(CH;);s,
S(0)NR"), S(0)NR)(CHa)1.6, CEOINR"), NR)C(=0), NR')C(=0)(CHa):-
o NRT)C(=0)O(CHy)15, S(O), C(=0), (CH)1.6C(=0), O(CH2)1.6C(=0), (CHy)u.s
N(R'")C(=0), CH=CH—C(=O)N(R'"), CH=CH—C(=0), O(CH.,), 60, O(CH,) .6 and
N(R”a)C(:O)N(R”b), wherein RY R and R' are independently selected from the
group consisting of H, C,.4 alkyl, a substituted or unsubstituted benzyl, an allyl, and t-
butoxycarbony! (t-BOC).

35. The compound Claim 34, wherein A is a mono-substituted, a poly-substituted
or an unsubstituted aryl ring.

36.  The compound Claim 35, wherein the mono-substituted, poly-substituted or
unsubstituted aryl ring is a mono-substituted, a poly-substituted or an unsubstituted phenyl.

37.  The compound Claim 36, wherein A is an unsubstituted phenyl.

38.  The compound Claim 36, wherein A is a mono-substituted phenyl.

39.  The compound Claim 34, wherein A is a mono-substituted, a poly-substituted
or an unsubstituted heteroaryl ring.

40.  The compound of Claim 39, wherein A is an unsubstituted heteroaryl ring.

41.  The compound of any one of Claims 34-40, wherein Z' is O.

42, The compound of Claim 41, wherein R¥, R®®, R® and R are hydrogen.

43.  The compound of Claim 34, wherein R' has the structure:
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44,  The compound of any one of Claims 34-40, wherein Z' is N=N.
45.  The compound of Claim 44, wherein R*, R®, R® and R are hydrogen.

46.  The compound of Claim 34, wherein R' has the structure:

I
I
o

-0—

@~—~©
|| \

47. The compound of any one of Claims 1-4, wherein R' has the structure:

RQa R9b
i
-g—o-——c R
RQe R9d

wherein:

R*, R, R*, R® and R* are each independently selected from the group
consisting of: hydrogen, halo, nitro, cyano, a mono-substituted, a poly-substituted or
an unsubstituted variant of the following residues: C,.p4 alkyl, Cy.24 alkenyl, Cs.24
alkynyl, mono-haloalkyl, di-haloalkyl, tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy,
tri-haloalkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heterocyclyl,
amino, mono-substituted amine, di-substituted amine, alkoxy, acyl, aminoalkyl, salt
of an aminoalkyl, carboxyalkyl, a salt of a carboxyalkyl, alkylamino, a salt of an
alkylamino, dialkylamino, a salt of a dialkylamino, alkylthio, arylthio, carboxy,

alkoxysulfinyl, thiocyano, boronic acidalkyl, boronic esteralkyl, sulfoalkyl, a salt of a
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sulfoalkyl, alkoxysulfonylalkyl, sulfooxyalkyl, a salt of a sulfooxyalkyl,

alkoxysulfonyloxyalkyl, phosphonooxyalkyl, a salt of a phosphonooxyalkyl,

(alkylphosphooxy)alkyl, phosphorylalkyl, a salt of a phosphorylalkyl,

(alkylphosphoryl)alkyl, pyridinylalkyl, a salt of a pyridinylalkyl, a salt of a

heteroarylalkyl guanidino, a salt of a guanidino, and guanidinoalky]l.

48.  The compound of Claim 47, wherein R% R*®, R* R and R” are each
independently selected from the group consisting of: hydrogen, halo, nitro, cyano, a mono-
substituted, a poly-substituted or an unsubstituted variant of the following residues: C;.p4
alkyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, heterocyclyl, mono-haloalkyl, di-haloalkyl,
tri-haloalkyl, mono-haloalkoxy, di-haloalkoxy, tri-haloalkoxy, amino, mono-substituted
amine, di-substituted amine, alkoxy, and hydroxy.

49.  The compound of Claim 47, wherein R*, R%, R*, R* and R™ are each
independently selected from the group consisting of: hydrogen, halo, cyano, a mono-
substituted, a poly-substituted or an unsubstituted C;.»4 alkyl, a mono-substituted, a poly-
substituted or an unsubstituted aryl, amino, tri-haloalkyl, a mono-substituted, a poly-
substituted or an unsubstituted alkoxy and hydroxy.

50. The compound of any one of Claims 47-49, wherein at least one of R9a, R%,
R*, R*, and R* is not hydrogen.

51. The compound of Claim 50, wherein at least two of R*, R, R, R*, and R*
are not hydrogen.

52.  The compound of Claim 50, wherein at least three of R, R, R*, R*, and
R are not hydrogen.

53.  The compound of Claim 50, wherein at least four of R*, R%®, R*, R*, and R*
are not hydrogen.

54.  The compound of any one of Claims 50-53, wherein R” is not hydrogen.

55.  The compound of any one of Claims 50-53, wherein at least one of R*® or R
is not hydrogen.

56.  The compound of any one of Claims 51-54, wherein R* is not hydrogen and

at least one of R”® or R* is not hydrogen.
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1- ON=N Synt hesis [0104] Conpounds of Formul a

(I'), and those descri bed herein may be prepared in
wo20000U8Mays. CGeneral synthetic routes to thePCT/US2009/043644

conmpounds of Fornula (1), and exanples of starting

materials that can be used to synthesize the conpounds

of Formula (1) are shown in WO

2009/140287PCT/U82009/043644 Schenes 2, 3 and 4. The

routes s d

i nt eS?} de d%%on% gur{d 4?'5%%/ g%cl:agxﬁlg %grl i}gdwﬁ?r%mﬁ?i 1% n(%t hé/drogen and
at kasde of Rf*he RO @lnmshydlﬁogany manner what soever. Those

skilled in the art wi|ll be able to, recognize

modiBi catling fempeundiad Claid 7o wlereiy it Fesi s and to devi se

al ternate routes based on the disclosures herein; allg

suchgnodi fi cati ons and altgrnate routes are Mﬁthlnﬁth

0

copq of cl ai s. emp 2 05]The hal ogen
por mul a ( clen A, can
replaced M ,a hydroxy group orn1a conpound of

Formul a (B) u3|ng one or nore synthetlc routes, such
as tge route dlsclosed in US. Patent No. 7,276,430,

20056099;. ’ A conpound of Fo n‘Ia (A) can be obt ai ned

made| usi t hods descrillbed N. S, Patsent
57027823 ~CPubTg &aticon -
2007- 0249693, 2005-0228186 a\ 006- 0287520; and
Publ cat|a= Nos WD 2006/ 060809, WD 2007/1175 1 a d
_éggOSI Q%5|vely, a compound QI_FQL
can “SIZ ¥ treating a conpoun or \
(A wt ilver reagent to forma conpound of
For In an enbodi ment, XA can be |o 0.
_§S@LL b w gieagents that can be
are not \ ed to, silver fluoride ( F) and

reatment of a conpound of Formula (A) Mﬁth

AgF- CaF2
a siﬁeer i des a net hod for ﬁ?

_éeomeo B) with good ygz M
sonme enb of conpounds of ¥ornul ae and 0-7 or

RA can be selectéd from a hydrogen, a halogen,
g nmono-substituted, a poly-substituted or an

cl - <y C2-C12 al kenyl, C2-C12 al kynyl, C3-C12

X 2 cycl oal kenyl, C3-C 12 cycl oal kynyl
C3-C12 \\ ocychyl, aryl, heteroaryl, arylalkyl,

het er oar , (cycl oal kyl') al kyl ,

(hete yclyl)al kyl, acyl, acylal kyl,

al kyl oxycar bonyl oxy, carbonyl acyl, aninocarbonyl

azi I | k

tri g%a}- SI&%IUK(}/ !)f ang%ﬁgyfléiaﬁ@% pﬁ %Vh%ﬁllggimq%o ekstrrxcture
carboxyalkyl a sag of a carboxyal kyl, alkylan1no a

salt of an aI I an di al kylam no, a salt of a
dialkylan%no,l | ky

A\O, arylthio, carboxy,
al koxysulfigndc anogtopor oni ¢ aci dal kyl , boronic
( a salt of a sulfoalkyl,
al koxysul fonyl al kyl , sul fooxyal kyl, a salt of a
sul f ooxyal kyl , Rif*koxysBI1°%® onyl oxyal kyl ,
phosphong%§¥alkyl a salt of a phosphonooxyal kyl,
(aIkyIphosphoOxy)aIkyI phosphoryl al kyl, a salt of a
phosphoryl al kyl , (aIkyIphosphoryI)aIkyI,
pyridinyIaIIcyI, a salt of a pyridinylalkyl, a salt of
a heteroaryl al kyl guani di nos;l2a8-salt of a guani di no,
and guani di noal kyl ; RB can be sel ected from hydrogen,
hal ogen, a nono-substituted, a poly-substituted or an
unsubstituted variant of the follow ng residues: Cl-6
al kyl, C3_6 cycloal kyl, C2_6 al kenyl, C3_6
cycloalkenyl aryl, and arylalkyl ~mcan be I 2 or 3;

esteral kypP, sul foa



ED E4 (1) +0-R4 [0108] A compound of Fornula (1) with
Rl having the structurecan be obtained starting with a

w@eoopouns’ of Fornula (C) that has a | eavi ng greCpUSEOTM3644

as a sulfonate ester or hal ogen, at the equival ent

position of RI for a conpound of Formula (1). As shown

in Schenme 4, a conpound of Fornmula (C) can be reacted

with a base and a conpound having the structure XB-Rc,
wherein Db el gct.e t

pol y- subgﬁ ﬁﬁ‘te %og a%gunsu%a%a?nﬁg@glgc??gﬁ{o}no %ﬂoup%nsmmg
f ol bow nglrogea] dales nited, yéyanar y | a&io-Gibatitkiteld) a poly-substituted or an

P e i N B B Y TSy bt o O ¥, AR, s
Opt LR MoRHRALAIKH! &chaMaily, t%%!c%!l&l AGhRaIR) eGiliafbalkoxy,

from a nono-substituted, a poly-substituted or an
uns ubbeloalkexd awrnd, anoncesubstitetet cdrhiowi dlgsumgutdcmemme alkoxy, acyl,

ol aetgfytom B YupBonst SRtk Fibhe SGPeRBpan i tamine

ﬁg %%Mt RE¥%h, allﬁ?%))l%il&mg(;yga% ]]fr galt 6K Q@) ANGydnfiho, alkylthm arylthio,

N( R¢ nyl, ghiosapy @orq&mdal%@que@(t&f@l}(yl sulfoalkyl, a

@(y—e aHE)
0 e
crcht & 2oy PRk >,‘ L PR Siedsok e sy of fgoryaliot
and alNokY stHPi( xRNy R1 phdsphuduakealkylR1a, sd 7af andpidisph@dbxyalkyl,
be i ndependently selected from H, Cl4 al kyI a
sub&kxIphasphagxyJalilibs Phespherylatiehzy e, &%t a1 9fyi @ aphosphorylalkyl,

tbu 4 Ik X €y | 19fa°l§91t f
g] lé)’toxy, I)? o)];lm %Q'S%%gﬁ%dgogﬁ%@m om Eﬂgy o

t hahethwsryda‘rbll etignidito,Rl saltlﬁialgpdred;n@,fané gu&mdhh@lbdsaesi

I ncl ude, but mted to, sadiu hyd

pot assi UR iy rded Hort Ht P B, Y o SR substituted, a poly-

terguﬂgah@@ Stean! hirdshibseifel VSRt 8P eAB116Rin ngtr&%uesb%béko clyl, aryl,

l'ithium and cal ci um hydride. In some enbodi ments V\z)

2009¢tewenys zrdvalkid20d 9y dadiengl. +a conpound of For mul a

(I) ereg, R isOR btalne startln

Comfiuna 81 cteBrnan & A % QURIHED: S b iy Euistfe & my-substiuted
or mMOUMBUbAIt(tE) a@srifescr i bed herein, obtaining a +0-S-R4
conmpound_of Formul a &I) wher e RI i sOusi ng one of the

pr o&dur &8¢ eraraung efCHIm S0, yherginilg mppo-s at%qdepply-substltuted or

un§u®@ided QRE lillﬁ% ?5051;88 glbg{ltui:e(ar 5{?4) 19- )%g)shtw&eanlﬂnﬁ%b%m’&tédgbgenyl.

a conp Vi ng ruct erein can
s eI 62t edTher mm;a)umb nbemubﬁm Wwhereid,D & apodno-subktititet phed!.

b titut t of t foll id
aryBo- ar g Semesiad ROt Bim Rog whissiby is A epSisATYY (R
al kﬁh) el %@ﬁ&ﬁhﬂf’anﬁ%ﬁe '3?@%91@%'63' Whkrebh RIKYRP® and R' ar,

wherein RC can be optionally substituted wth ’wherein

each hydrogbe sel ected from a nono- substituted, a

pol y-substituted or an unsubstituted variant o
foll owi ng residues: heterocyclyl, aryl and he
and Z1 can be selected fromO (oxygen),
N=N, 0(CH2)1-6, S(0)2N(R1l 7), S(O)ZNRI
C( =0)N(RI 7), N(RI 7)C(=0), N(R17)C(= 2

i AT N

%66#1@&1@% iRl any SHt=6HHE16NT0D-4, et RL ke Q&Qﬂ;’r):l 6
and N(RI 7a) C(=0) N(R117b) wherein R117, R 7a and R m

can be independently selected from H, Cl_4 alkyl, a
substituted or unsubstituted benzyl, an allyl, and

t but oxycar bonyl (t-BOC); and XB can be a IeaV|ng group
or hydroxy. A conpound of +0-R4 Formula (1), where R

i scan al so be obtained by rda3&ting a conpound of
Formula (A) with XB-Rc. Pharmaceutical Conpositions

[ 0109] An enbodi nent described herein relates to a

phar maceuti cal conposition, that can include a
therapeutically effective anmount of one or nore
compounds described hereln (e g., a conpound of

. T




[0118] One may al so adm nister the conpound in a | oca
rat her than system c manner, for exanple, via
wo pjoeasi28h of the conpound directly into the i PEBUSE09/043644
area, often in a depot or sustained rel ease
formul ati on. Furthernore, one may adm nister the
conpound in a targeted drug delivery system for
exanple, in a |liposone coated with a tissue-specific
anti body. The Ijgmposones will be targeted to and taken

up sel ectivel y. by\the organ. [0119] The
@ ed, be presented in a pack
hch

conposi tigns Ry,

or di spensep—dewv may contain one or nore unit
dosage forns cont g the active ingredient. The

pack may for exanple conprise netal or plastic foil,

such as a bl i strRif® packRﬂghe pack or dispenser device

may be ag&ggp,nied by instructions for adm nistration.

The pack or di'spenser may al so be acconpanied with a

notice aRsSBCRAL et 't bretdaeh maeperidaRly selkcfe@!ffdm the group consisting
prescribed by a governnental agency regulating the

man®f actyfregen, dglo, grtrgafyangs apmaperaehstituicda)as polyrsubgituted or an
not i ' f j Hy..t a y cof <
for ih i TGS EEh 8F (L BRRLRE s, 10, FURIRY O iy, .
admiatkysylr aionohalo8iglh dinlstloatley ], triehial emtlaipheno-hmgalkexyt fichaloalkoxy,

| abel. d by the U.S. Food d )
e RBRY A, e e SyheliBid MR- supritied amipe.oYlkayys acyl

Pr o@HShoal kB &Lk of Q@Qm%hm'?r? RarbbRAkyll,ACaH I8 aRa®BRPAAhikylamino,
di scl osed "herein fornmulated in"a conpatible

pharnatedftdancakylemimo; dialkydamiad.so st opa ehelkdaming) alkglhip.narylthio,
an appropri,ate nt ai .ner nd l.abel for treatnen f

n REREEUE SRR TS soer ot a7 0Rd: Frabbpanaron sSoatkyt o
enbagli e sWfcaiklyhsakb el englaligl adiBotyalleyl, BN af sulfooxyalkyl,
treating and/or aneliorating a disease or condition

t hatlkearsulfaeylopaliediniphpsthereaxyalky. aaswlf eef & phosphonooxyalkyl,
t herzggﬁgédsgﬁdcjxﬁa@%eﬁgh&%h&%ﬁ 1 C)fa OTig; OF (10 (r?eo fphosphorylalkyl,

co esc rern, “such’ as a conpoun
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i ncl udes a ﬁonpound descri bed herein (for example, a
conp&iGHanot ke sprIfigo 3 saft of peyeniss And gupridinaakylsand

di scl ose er. gl f L Or ak.l r :
reating a meapastin ane Bufe EyRRtng o EEPORIGRIARA! o poly
adnisvlissituted ergart gnsabssinltpeé earisw bf dre fofowingmetithees: heterocyclyl, aryl,

neopl asti ¢ di sease t herapeutically effective anount
of ﬁ%“@@aﬁgﬂQ%gEHﬁ@ﬁﬁggmggggribed herein (e.g., a
conpound Taé cERpEIMI IS 66, vhePNAENBGeMSHoCRAbYtMuted, a poly-substituted

acceptabl e salt, prodrug and/or a pro-drug ester
or g ppsubstituied heferohen! A& eut i cal composi tion that incl udes

one .Qr COMo S cribed-herein. .l .
oSt oS oFRERRY ERn 7 ShirREcs 05 ey lul agperoanyt ring
Exa6pl es Thé capprint YJisim 64, VIRRGRE it BadtoreasibRRuted eap@dsubstituted
and/or aneliorated wwth a therapeutically effective
or anHbstinted ARl BRS-nore conpounds descri bed herein, such
as goConmpR bubf® Ui é9|, )wfle,rrlgilnugefs Qtét nf¥nG-s0Bituted. a poly-
limted to, breast cancer, ’sarcoma, |eukem a, "ovari ar
sulsstinget or lah addelsstioagic ery] ringoist atnoanbeityted,0d polycabaiited or an
K@ptal c%ncgr, stomach cancer, |lung cancer, |ynphona
unsubSUHed PPERYIEHREN' s | yrphoma, non- Hodgki n' s | ynphona) ,
mul i pl e THY &drfBind BRI B2 WhEre A0 &% un KU BRYe dGRRRER Ting,

endocri ne cancer, nelanoma, skin cancer, angi osdrco

si nus cancer, esophageal cancer, uretal cancer, liver
cancer, angi oma, central nervous system (CNS) cancer
(i ncluding brain cancer), Milaf#te cell |ynphoma, |ow

| gM secreting | ynphoma, Burkitt's |ynphoma, B-NHL and
Wal denstrom s Macrogl obulinem a. In sone enbodi nents,
the cancer can be selected frommultiple nyelom, a
col orectal carcinonma, a prostate carcinonmg, a breast
adenocar ci noma, a non-small cell lung carcinoma, an

N Y LT



EXAVMPLES [ 0140] Enbodi nents are di sclosed in further

detail in the follow ng exanples, which are not in any
wowryoitsended to limt the scope of the clai nTEPCTREINAI43644

Experi nmental Procedures. [0141] NMR spectra were

col l ected using a 500 MHz Bruker Avance spectroneter

usi ng an inverse probe equi pped wth x,y, z-gradients,

except for the 13C NWR spectra, which were acquired

Wi tFy2a briaadoRdBshdOSSaR Vihe RIF QI Sim B A1, WalcFeiRRAYI RBE 434 R are

298K in CDC13 referencing 7.24 ppmand 77.00 ppm or
cagivBdre@nr ef er enci ng 2. 49 ppm and 39. 00 ppm for 1H and

13C-NWR respectively. The LC-Ms data were obtai ned

froman Agilent HP 1100 HPLC equi pped with anAgi | ent

PDA detector (the nobile phase was a m xture df

and H20) and MSD system Seni-preparativesHPEC

per f76r medhercompGind on GithCogawh@pad RMikh a G | son

fraction collector, Agilent PDA detector and/or ELSD

(Sedere) detector. HPLC spl vermts\were obtai ned from

Fi sher Scien C an fated solvents were

obtaﬁned gnbridge |sotd aboratories, Inc. A
_sophe 3 —N8agents were obtajned from

Si gma- ANr i gh, EXAVPLE 1 12 [ M(42] Sodi um i odi de

(325 ny, mmol " was added to a solution of 1 (78

g, 7Q. PRe d6Polnd bf eﬂﬁ%‘h@ BECRIRAs S Wh&dindt' Ha® & structure:
tenperature for 48 hours., The sofl ution was then

concentrat ed urfi& 18 trogen and this
concentrat ed bl ut)-o or~a silica plug, in

or der to_gg _x@ e ynposi tion of 25%

Et OAc/ hexanes” (2% Wwed by 50% Et 0Ac/ hexanes

(200 nmL) was used 4 849%) . EXAMPLE 2
23 [0143] To a s@ke ot compound 2 (40 ng, 0.099

ml) in dry THF (4 nL) in the 20 nL anber vial was

added Ag®hete81:8 ng, 0.15 nmol). The reaction mixture

was stirred gtxnrgom t erature. for. 16 hours e

filtered thr gughﬁa (?.nng m éfeoﬁacgy'rnfj?@gd?rﬁ%lyt %}ecg’ﬂdﬁom the group
coneer¥istiag @t hydegdneaalb] Mitto/dyshsllEEmyyRSsubsiitufed €41 pOIR-substituted or
reversed phase HPLC using an ACE 5 I A C18 HPLC col umm

of @nnsdisEécdovaripnt P theyfollgwingniesiduest 101at alkyk | own eleayl, Co

of ] | ven d f t L1 .
0. o0&y RaloRyl B EANT B A mIR Blloddy di-hatoaikoxy.
W t Iri-Bal0seXNF Anding menesusegtaasarhiok| divibstinted rimtih@l alkoxy, acyl,

gradi ent of 95%sol vent Al 5% sol vent B i ncreased ,
K néaa"r%?“&YL seH98 abpEnelkyl. parkexyetalpealt oBasgrepxypkyl, alkylamino,
m NYt8&; oftddl Sk Siital I ] ;
ol Toamd i SKARIROS UGS, § 380 605 Eaimogh RS, arvtic,
was cérbbxly, fatkoxgutfinyl) ttescymed droeonie teidatkylgbdronit beterialkiyt, isalfoalkyl, a

TS GRS R SR BT S IR B 8% Stooratin,
CompmeR@ufoNasxyafyte g)hsﬁﬂqsﬁod;tpﬂﬁyl, r gdygedoPr £SpHEsBhonooxyalkyl,
(bath tenperature < 40C) after each injection in order

t o falkylpiosphapyladiylssi phospbomybalind, 3 a( 13alhg, ofil5%) \whssphorylalkyl,

obt aj Conpou nd confi.rnmed b

spegl?}gg@% iogy lﬁ%{iya, tﬂxgﬁm%ﬁg(yﬁdgnfﬁgéﬁf ?op¥rh%‘§yéalg¥l’ a salt of a
mat @étemarydalkil lpasiidias, d3altlf b ghaadihy, Gubithediky| and CEED Y,
t hose described herein. EXAVPLE 3 Sal i nosporam de
A3 101441Preparation of AgF supported on CaF2
(AgF-CaF?): Silver fluoride was supported on cal ci um
fluoride by slowy evaporating a m xture of silver
carbonate (3.75 g) dissolved in water (5 nL), 48%
aqueous HF (1.2 g, 1.2 nlL) and calciumfluoride (15 @)
to dryness in a 45 nL plastil@>vial at 50C in the dark
for 2 hours. The reagent was further dried on freeze
dryer for 15 hours to renove any traces of water. The
final reagent was a brown free-fl ow granul ar powder,

hi ghly hygroscopic and |ight sensitive. 1014511 g of
AgF- CaF2 was activated by heating at 40C under vacuum

. . e - o, .



134. 3, 133.3, 129.1 (2xCH), 128.8, 128.4(2xCH), 128.0

(2xCH), 127.4 (2xCH), 124.1, 85.5, 78.5, 70.3, 67.7,
w@2000/14@87 0, 26.8, 24.9, 24.6, 20.7, 19.5. ); HESI/NDR0NY/@43644

512 [MtH|t EXAMPLE 6 36 [0148] To a sol ution of

conpound 3 (12 ng, 0.041 mmol) in dry CH2AA 2 (3.5 nl)

was added Et 3N (58 uL, 0.41 mmol) and

bi phenyl - 4-sul fonyl chloride (110 ng, 0.30 mmol), and

t he sol uty t 0 e

hour s, The ' Sopqed i 3 Srod RS ARR AR b Absdfied, o poly

pr essbatityted exars sodubstttuted vAriadt affthA@Nosunel pasidués: eBetbrpeyclyl, aryl

reveragd ha? HPLC using an ACE 5 11 C18 colum (22

mm X" 'ﬁ‘ﬁ?’ &3 flowrate of 14.5 ni/min using the

fol | owl ng'sgl yaBliedrast eite: oo ASINWRL €6f 1) §0%J N, Q(CHe,

ACN wat er qver 18 m_nutes, ?hen |ncreaS| ng to Y A

overS(@)zhi(R]ui éS(OhNﬂRh)iCdizhg, QMR s N (RE ne(a@nws‘m(e@)(CHz)l

ar 4y MR R EPIR Ay SOk Bl 7D B Rl crn«

at NTR@Y)GHDI €H= @m—@@@mn@ CH-8C18A-C{RASIOMCRINGET O(CH,), 4 and
pressure to yield 88% pure coppound, The product was

f ur EH8r IS ¥W@d ugihstrin Ri gt | yndrBdT pieaadapendentn selected from the
e

hoI &’&8’ 1°s sdlct}énﬁ(g'?c{gr?pgewstl %&d%r %%rﬁlg%’”rhedr?f&gﬂe%na lyl, and t-

mcrbemwagbdr@l @BOGACN over a mnute, and hoI di ng at

this_sol yent conposition for 5 nmnutes.
el t/8q a4 SOBOTRA e T4 PeFEIS Al AdRaTt HESh gHdepoly-substiuted

or%ﬁ%’s‘%%%t&%@%ﬁlﬂ to yield pure compound 6 (2.6 ny,
Cngls 500 Mz): 8 1.51-1.60 (m 2H),
1 757 6( S TBH)CpmjboWMi Qla87 7(5mwh21}e|)n the. B@02subStit(teyl, dddy-substituted or

unéubggi erd]alr}:llltgn’g i%é g}?né-#?bs}ipb?ega%gggs’clm]ﬁ}{l%%ﬂ o? @S%glgl?s’bi;ﬁlcﬁgphenyl.
J=2.75, 1Qh@cbEpouht)Claifh mv\(h@exd A}“B an hs@tktitfied ﬁH’e'n?:'l,Z\H
7.03-7.09 (m 4H, phenog/phen , .22 (t,
pheri8xy pA&ngompound LaipF

phengxyp J.=,8.0 Hz .

e pigny e iRy et Al ifgssubfingsg, o polysubsitted
or&ﬁﬁnslnbstﬂtﬁerEeterbEfylﬁn 133.6, 130.3 (2xCH), 130.2

(2xCH), 129.0, 125.3, 123.9, 120.5(2xCH), 117.7

( 2xéﬁ) . 8be gompayng of Glrim 796 whereingy Isgin upgutstitugeg hyteroary! ring.

24. |
24 B 28Rl BPCRin 59 VB, RES S i B v
nm)IS)l i nTle yorapiABd D Gy orie)of Wsimaddesd, Eheun(z%s ot L,

enIsqunoc orid (15
hﬁﬁquoﬁﬂd?ﬁ%‘@gl WHETEW %\lgas lsijl hl% é’d‘dgtq “ragoydrogen.
te G”W ot Thecdbouhd B@h‘ﬁysonem@laﬁﬁ@@h'8@nwy1@§m02m§9$[[19 Led

under reduced pressuré, redissolved In J
pur 8fi edThy compewsked! ;ﬁ]iase 8#HPhBeresi RY“aR'ACR'S an, Réi&re each
olum (22 mmx 150 nm) at a flowrate of 14.5 nm/mn

hygm WY the fol | owing sol vent gradient: 10% ACN water to

800/(86\CN/ WA ESm PR oft dnyBrid W €3aimb Ok Rl NGh@bintAh '153N5N| vent
conposition for 3 mn, then I ncreggi n% tq 100%]

ovef’a nilhttampand of6lain $g, whereiniR “sBI-Vdht" ad Mo Sire hysiogen.
for m or.ed. by di ode
arrag de?g%?%&]ngggfau%ﬂﬁ%her in Shas es{ructar 7 el ut ed
at 13.5 m nutes and was concentrat ed under reduced
pressure to yield 90% pure conpound (7.3 ng) which

was further purified using normal phase silica plug
colum and 100% CH2Cl 2 (3 nL), 30% Et OAc/ hexanes (6
m.), 50% Et OAc/ hexanes (6 nL) and 100% Et OAc (10 nl)
gradi ent. The pure conpound, conpound 7, was eluted in
30% Et OAc/ hexanes whi ch was-1@6ncentrated under reduced
pressure to yield colorless solid of conpound 7 (1.6
ng, 4.8%. |IH NWR (CDC13, 500 MHz); 6 1.33 (s, 9H,
t-Bu), 1.51-1.62 (m 4H), 1.73 (s, 3H), 1.75-1.87 (m
2H), 1.98-2.06 (m 2H), 2.09 (m 1H), 2.46 (m 1H),
2.66 (t, J=17.2 Hz, 1H,), 3.88 (d, J5.7 Hz, 1H), 4.25

whe@inzA gs mono-glpbstltuted phenyl



purified on reversed phase HPLC using Ace 5 | A C18
colum (22 mm x 150 mm and sol vent gradient of 5%
woe@von28Ti |l e, 95% water to 100% Acetonitril e PUBUSDF9/043644

m nutes, holding at 100% acetonitrile for 3 mn, at a

flowrate of 14.5 nL/mn. 0.05% of TFA was added to

both water and Acetonitrile nobile phase. The

purification was nonitored by diode array detector

(DAD). The prasluct, compound 9, was eluted as a pure

conpound 12|ng % . NMR (DVSO-d6, 500
? é 1.69 (m 1H), 1.74

(s 3H) 1.83 (m 2H), -2.05 (m 3H),
2.28 (m 1H), 2.70 (t, 3.67 (d, J =
9.5 Hz, 1H), 449 qd, J= 2.5, 10.5
Hz, 1H), g.solcg 7.71 (d, J = 8.0
Hz, 2H, ﬁ'Eﬁﬁﬂ . X 7, 2H, phenyl),

9.09 (brs, 1H, NH)Y—38C NVR (DVBO- d6, o125 MEIL): 6

175.5, 168.6, 65 3, 129.4, 128 9 (2XC}D 128. 5,

127. 7, 12 8(| \25. 8, 85. 6, 9 69.0, 62.6,
45.0, 37- N=FN .3; ESIM5 nmlz
480 [N%Hr EXANPL 310 101"1T4 a solution of

conmpound 3 (12 , O 041 mol ) in anhydrous pyri di ne
(40 SPLTheocoo@Onndwﬁ anygge aﬁ@bdnabét wheramiR/ chas the sfragiuset L)
and stirred &@ﬁ reagtdon m xture for 3 hours at room
tenperature. Then the reaction was quenched by addi ng
some tiny . ice CrAses and extracted with Et0Ac (3x3niL).
The conbLé, ayer was concentrated by a

st ream of o yield a crude product of
conmpound 10. The cnude was re-dissolved in 2 nL ACN
and purifiedRﬁw revet8ed phase HPLC using an ACE 5 I A

C18 col umm 136150334 At gl ow r

mL/ mi n ué”hﬁ'% Re f'g gﬂm ”51 séMd dht oF & e‘Hi*ePefi “y selected from
ACNAMAE R tcondi€l A@N/ ONAb, AifroNEyaHb.e$ mdnb&0bstituted, ly-
|ncrea§|np to 16%96A(¥F%§§? I n1nu?e)%and ﬁg din Sl%é ° Py

t hi §U@§FW@WPT ap pabistituted Yagientsofrihe follewingtresidues: Cis alkyl, Cao

pur i n eption
b 620 A TR SN, SRR SL P MASE h grontions
mn ut-asloan@kymhmom@m kadl ek yineleloatkesylcedldaneagil g1, theteroaryl,
yi el d about 80% pure product which was further

pur TRy el¥h gniphemeRpraubspiutedyaminse di-srstipiigde aminge talkpxy. acyl,

colo %ggggggﬁﬁggafycgﬁg%ﬁpgmﬁggf%5g%ng,°§.$@?9§%ﬂ@4’ alkylamino,

I\/Ra(ﬁl])@f&‘a,n Abgaktip) diabkylantife,la 68t Ofra d2dHkylarhind8alkslthio, arylthio,

3H) car. O’@ﬁ agiﬁ%ysf&;n yl, hng@/a(\ﬁ,lgbolrozr}_f(;) g@&%}fl%rg@c ’(:sttgfag(gll,g;l_?lg)alkyl, a
Hz, 2 s a Rzl

(or °tt % gl Bl ufopiaigh S0 € gagoalol

Hz auqewysnlfm)ylme/at)@l,( phospHon@xilkyls. 47 s@ls ofikh N)spha®Cxyalkyl,

123 (%qul%os holo'%(g)ﬁw ) ;OngS})égr'ygﬁ’lky ,gofs :§ f’27183 p%ﬁsp@orylalkyl
24. ZallAPhlph Nl L pyRrERIE gl 21339 awyﬁdmﬁmﬂﬁ wlt of a

11 In vitro purif bit muscle 20S pr ot easone

act mtﬁtoyryé%lbd;ggamdlpmassa tphe guarydinerapg shenidingalkdct i vity

of e 2 g gssepizd idy 13e

des%plbe2§|nlﬁggﬁgfggjgg§gﬁg?%r E?Chgn1 ﬁ 3% 1@%{ are each
mc(eibéﬁd,entﬂ))pse&ﬁ:&@ 3&B The Seup abnsdd'tllngtoéd h?cﬂﬁgeri; QBIEOMEIGS CYAR6,62 mono-

dded, in duplicate to 1 % urlfled rabbit 20S

Sulbﬁflatt%’asao yFpsiited o an f“é?“ SHiH Yariagt othenplipmpng residues: Cp.o4

pH7.3, 0.5 mM EDTA, 0.05% Triton X-100 and 0.035% SDS

and pre-incubated for 5 mn at 37C. Reactions were

initiated by the addition ofl2fhe Suc-LLVY- AMC pepti de

substrate at a final concentration of 20 1.tM

Fl uorescence of the cl eaved peptide substrate was

nmeasured at kex=390 nm and kenm=460 nm using a

FI uor oskan Ascent 96-well m croplate reader (Therno

Electron Vﬁlthan1 MA). The I Cso values (the drug

. o o, R L T ~~~Nn/7s a1




9.17 T- t7t71 27 8.5 94 18 43 12 78 25 -a ----.a

i...a + LI:I Q | ZE 6g:0 SI:|I Leavi ng G oup
WGE20090M0280A SA SA SA SCA SOA a4 AzHDzHD DzHpzfP@I/US2009/043644

i gZHDZHD CH2CH2I CH2CH2OWB si OzHDzHD / 08 --\-1

WD 2009/ 140287PCT/ US2009/ 043644 [ 0154] As shown by the

data in Table 2, conpounds that bear a bul ky group at

the R position are potent inhibitors of all three
N pEoaE YRR L rerane BRaFellmdE g, dihaloali
tridhaloglklyl, e sioee-haloalkoph ediyhaledioxy) torhabatkosy,y laimgnog s meno-substituted

royps ,denmpnstrated markedly | ower |1 C50 val ues for

anfli B R RN ERaE ooy T Snal |y the dat a

i ndiggat eghé Bethpduhg oF CRLiC8P Whkred attibt s S003 @ "eSRET R34 and

and carboxylic ester are accommpdated within the three
RTigagichydiogen-ng sites. As shown by the data, the

caspase si tol era .1 bul k I . 155)5bhgise 134

ot &7m nalt S G AR CTairad. Mgt PR LS SR ¢ R R, and
R'&cikd nitthy@®gémr addi tional conpounds with sul fonate

esters, carboxylic esters and ethers are detgrmped;in

a siPfi | af hereRRAUNG OF Gedm8opwheramay ieastAlregpt R "t e > R ™, R, and
r'eansyl: h?@]qég;.phenyl anal ogs, conpounds w th bul ky

sultonate esters are potent inhibitors of all three

pr ovéol yiTbe sarbpomintl of CBiini 8% mhyreircargoufods ofk th RO RY, R'*¢, and

qar boxylic ester and ether groups are al so potent
R RS B?t%{‘éﬁflré’g@’f' the proteolyic subunits. Additionally,

t he gk CSO0 THak RS0 f bR i mk RO- 9L wAGE IR 'E)%s Abhydrogen.
| oner conpared to anal’ogs of Salinosporani de A that

hav@6! esThpgbiepoupdoafpmy EXANRLIENI289HA whsirein 8t lediteane of R'™ or
R;§d0156] bbit 20S proteasones were pretreated for 1

hd&POWY E'Ne test conpounds at their respective |IC50

val yes. Che borﬂﬁédn\didﬂénwaﬁe BECRIH £I0-beaHepeiARP® & h&Mydrogen and

att enpt edugenol\é%l] of the conpound by dialysis at room
at fegstoae 8t Breor ROIB7PRaYdeg9AN in Figure 1, as the size

of e R, gr [..ACY, . re r . time . CT-

act P91 ty B sSHB AR SR Sle of CRMERPYERRnRe® i hygrogen and
at teag oRk ofRBUPr R itk @asigslrodehe conpound denonstr at es

prol onged inhi bition of the 20S proteasone. EXAMPLE 13 . |

" Vbt o 155 BIBERN LS8 e, plsteiie Brisoslkateddioe Ereseraipnsisting

ofusing the National Cancer Institute (NCl) screening

panel , which consists of 60 human tunor cell |ines
that represent |euken a, F
F

-128-



mel anoma and cancers of the lung, colon, brain, ovary,
breast, prostate and ki dney. A detailed description of

W b@9seneENni ng procedure can be found at hyperPERUS2009/043644
transfer protocol
<htt p://www. dt p. nci . ni h. gov/ branches/ bt b/ivclsp. ht m >.
[0159]In brief, each of the 60 human tunor cell Iines
are grown in RPM 1640 nedium supplenmented with 5%
fetal bovine serumand 2 nML-glutamne. Cells are COOH
pl ated a heir appropriate density in 96-well

m croti N ates and are i ncubated at 37C, 5% COZ
-%g_ 3 sbAti ve hum dity. After EAC?
100 1AL of yarious 10-fold serial dilutions O

test conpound are added to the appropriate wells
containing 100 jtL of cells, resulting in a fina

to 100 M Cells are incubated for an additiona
hours and a sul forhodam ne B protein assay is us
estimate cell viability or gromh. [0160] Three d
response paraneters are cal cul ated as folé {
|nd|cates the concentration that i nhibits

50%
—é' H MR C505-+eh tes he—igancent
[ O@bof the ceI 0161] Test conpdqunds of
are effectrve agarnst the cell lines of

| i nes panel. EXAMPLE 14 G ow h
l'ines [0162] B16- F10 ( ATCC,
HTB-81), HEK293 (ATCC

- ) (ATCC, -HTB-38), LoVo (ATCC, CCL-229),

VDA-1YB- 2Fhe (oM p&eind Ifﬂ:gn:&%@e’ of' I‘ﬂlfr‘n‘rlz) 61(:@ valege!‘ﬂ- ﬁchas the structure:

CRL-1420), NCI-H292 ( OVCAR- 3 ( ATCC,

HTB- 161), PANC ATCC, CRL- 1469) PC—3 ( ATCC,

CRL-1435), RPM\ 8226 (ATCC, CCL-155) and U266 (ATCC

TI B-196) are nmgimtajned in appropriate culture nedia.
The ceIIs%am A\ edRI“A an incubator at 37C in 5%
CO2 and 95% hum 7/Ied air. [0163] For cell growth

i nhi bition assays, \B16- F10, DU 145, HEK293, HT-29,

LoVo, MDA- MR'F31, MRK®PaCa-2, NCI-H292, OVCAR- 3,

PANC- 1, R@f% .RPM 8226 and U266 cells are seeded at

1. 25x103, 5x103 1.5x104, 5x103, 5x103, 1x104, 2x103,

4x103 1RI1BAR'* ancsﬁbare it D@epchddild, seRcferl Tdn the group consisting

cell res |vely in 90pi | l.ete nedia
Cor rﬁ’ 33‘5 rr)\Iéi‘i’l efinoc Pe‘QP“‘bérE{gBMerdr %H@Yéﬁpitlﬁ?t%d or an

pl atuﬁ%bst?tgféw \Satrf-bﬁk o8 Gh!tfoRaSindf rebidest &st,, %EWO@Q_g Aknyl, Cy.o4
prepared in 100% DVSO, aquuo ed and stored

The atkynyl, monpbealnakyls diskalpadkyl ytrrdlnalcmllefd, ramb mﬂ@béldmyndl haloalkoxy,
tri to the test LN fi
conbunPARPbR gt TRl Sumeait e Dt tiory. acrl
pl at@snaallgl,r edalir ned 40 tahﬁqdan@ubaéa@roxpgkym sHIPUIGS . c-EFb@xyalkyl
final concentration of DMSOis 0.25%1n all sanple

[ 0164y RsIinealivhg el HBuras mikmmlgoelkqdosdra&ylanen@ikm ‘salt of a

OCh é %g{l:lggar%ggf?w ri %@%%%gﬁd f %Qmﬁkogb haf b%%% alké/ Isu Ifonylalkyl,

sal alkglsalfmyhtkgédalkoxysaitinylakdyl, ﬁfmbyhﬂ’iﬁlml ab&sniar @mdalkyl boronic
returnﬁ@ygo the incubator for 3-6 hours. Since

cel PECREYh5 Eypnidinoplkyls el jof 2 &%eldfrroakkrlesselé‘ﬁaélévlofalr A Sulfoalkyl,
red t u

Fus?gﬁk%?g?%gga esgﬁﬁ§$%ﬁéfg?p?Packar Bﬁ(%]mengl?ﬁmyloxyalkyl
with ?ex = 535 nmand kern = 590 nmfilters. Resazurin

dye in nmediumw thout cells is used to determ ne the

backgr ound, which was subtrd@Ped fromthe data for al
experinmental wells. The data is normalized to the

average fluorescence of the cells treated with nedia +

0. 25% DVSO (100% cel |l growth) and EC50 val ues (the

drug concentration at which 50% of the maxi ma

observed gromﬁh |nh|b|t|on |s establrshed) are



activation. [0178]1t will be understood by those of
skill in the art that nunerous and vari ous

wor@pfisest i ons can be made w thout departing fPONUS1969/043644

spirit of the present disclosure. Therefore, it should
be clearly understood that the fornms di scl osed herein
are illustrative only and are not intended to limt
the scope of the present disclosure. WHAT IS CLAI MED
I S: of.frordrul a ( c
accgﬁtghle sa#ﬁg e;?gr(g? %rég%ﬂﬂQ?ﬂggg%?p QH&&gﬂbﬁ%om90Mkw
+0- $hephRty l4ikd, sltof apbospherysakd ofatietiphogpimtyielkyt pypdinylalkyl, salt
consj.stin C-R4 +0-R4. and. wher ei n
a1 pufdhoraliof st S RGP BV RY ot ng of
nMoNo- subgt iig Wéledled drddPlthe BGH cbikiidlg O6f @Nmono-substituted, a poly-
unsubstituted variant of the foll ow ng residues: aryl,
ar yIS('@iméeChplk% ynsuhgiiteted aaxant of dhefoblaryng resideesal heyaryeyclyl, aryl,
het Y, Det | (C1_6 al kyl), wherein R4
can e&ﬁ%&l é ?Egl bg B%%%éé Wi th wherein Ais
sel G(‘)ﬂ ed Tﬂqé OﬂmpMngl&upl(MD%E&iﬂ R hoo-substituted, a poly-substituted

nono- substituted, a poly-substituted or an
‘”@H§®B§¥?W69éﬂ’ﬁﬁglant of the follow ng residues:
het §pocy gl leom ?&YAd A SafiU 61, Qetdin tWono substx@?ed'NPoly -substituted
sel ected fromthe group consisting of O,
orQreuYituté] aB( OjrNisRA ddno-SEBNtRNIRE poly-GkR)ituted- 65 an unsubstituted
gé O)N(RI7), N(RL7)C(-0), N(R17)C(=0)(CH2) 1-6,

7)C( =0)0(CH2) 1-6, S(0)2, C(=0), (CF12)1-6C(=0),

O(Chizl1_GGE 'conéh&)nd of Cliiin1100, Whérdin)iGe a%ono%@fbted phenyl
C(=0) N(R17) CHC(=0), O(CH2)1 60, O(CH2)1
N(Rﬂﬁé)c@kepmmnmmﬁpfthew%VnWvamfRs&ﬁanm@ﬁuunﬁmhan@

d d | d f b H lae
o1 051 ke B Ely she Bt i lh QP RERBRBER 2y R e &
eaaﬂ hydrogeand t - but oxycar bonyl (t-BOC); R2 is

selected fromthe group consisting of a hydrog-n, a
hal ogen, cyano, a nono-substituted, a pol y-/£ Nt ut ed
or an unsubstituted variant of the foll ow dues

Cl-Cl12 al kyl, C2-Cl12 al kenyl, C2-Cl12 al kyn

cycl oal kyl, C3-Cl2 cycl oal kenyl, C3-Cl12 cyc kynyl ,
C3-C12 heterocyclyl, aryl, heteroary%r.,
het er al |l cyl, ycIo Ik I)aIkI

GPocys i

(het! FW‘)"B‘I’WI a'abw Wagagindik kl§|
al kylhoxya@e 99{9%&9?83611’ aﬁ;%Mlﬁ%l 1~4 Q\me‘r@ﬁ fr Pz%rt}ﬂz structure:
azi do, azi doal , monohal oal kyl', di - hal oakyl,
tri- hanaIkyR?°an1noaIkyI salt of an anrnoalkyl,
carboxyal | cyl, @ _sd of a carboxyal kyl, al kylam no, a
salt of an alk di al kyl am no, a salt of a
di al kyl an§ /o, % £1 o, aryl thi o, carboxy,
al koxysul fi nyl , »h ocyano, boronic acidal kyl, boronic
esteral kyl, sul/foalkyd, a salt of a sulfoal kyl,
al koxysul fonyl al kyl ,” sul fooxyal kyl, a salt of a
sulfooxyaﬂkmh) alkoxysulfonyloxyalkyl
phosphon kg a.salt of a Ik
(al kyl ph %’)daBkyPre eﬁﬂbgtlgﬁgﬁng cte {he&rorg) consisting
pho_%@._hoft?’ @% |ha of alitty! eRRSPACHYhI- %%Wuted a poly substituted or an
pyri di nyl al , a salt of a pyridinylallcyl, a’salt of
a hemsrbgfatrltﬂldavaqam gliahé¢ dohoying wsildbesofCias calighi Gb-mo alkenyl, Ca.zg
gr O& yg%l g\:og{)) %ﬁlax%}'l H&/laal%adlga trr%}éq?(gag@ trgrgnof ﬁa(foalkoxy, di-haloalkoxy,
nono- substituted, a poly-substituted or an
unsubstituted variant of the follow ng residues: ClL_6
al kyl, C3-6 cycloal kyl, C2.6 aIkenyI C3-6
cycl oal kenyl , aryl, and aryt@0kyl: nis 1, 2 or 3
El, E3, E4 and E5 are each |ndependently a substituted
or unsubstituted heteroatom E2 is a substituted or
unsubstituted heteroatom or -CH2- group; and 0 +0-S-R

provi ded that when R is0, R4 has a nol ecul ar wei ght
equal to or greater than 92 g/nDI and 1314

~ . N A 1. i o L e Y 1 a




R13c R 3d Rl 6b PCT/US2009/ 043644 R12aR12b R12cRl1l2d

wher ei n: R5e5 R9a5 ROb, R9c, R9Id5
wOoR®S/1,e8A5 R13b5 R13c5 R13d and R13e are R5a5P@B1S52009/043644

R5c5 R5d5 each independently selected fromthe group

consi sting of: hydrogen, halo, nitro, cyano, a

nono- substituted, a poly-substituted or an

unsubstituted variant of the follow ng residues: Cl-24

al kyl:, y : I

i nal e foRn S R ron e R A dTRERGRURY alkoy. acy

di - raaimxmllkycb,xs}alt ¢fr an- hrairxoallkkbxyl; ofymlanahcba)ltyl mybxb«ya]lkkbraysalt of a

a4 CoRGHY Bk o S R bl G il eatnres st of s

al kQ%Mkyl&ﬁMb; AR 1R l:’sﬁ/}]l’ﬁhlosa'c&rb@;ty,aQlk@ﬂ@ls'ﬂtlilfﬁ{ykyItbuocyano boronic
carboxyalkyl a salt of a carboxyal kyl, {ﬁan1no

sal tacighlkygh barqwq aﬁ’ﬁrhldsyl éumﬂwlamsaib of a sslbtbal f abgoxysulfonylalkyl,

di al r
al koD RBOhRE p el bt ook BB SRR b pbpghproonyalion
est araltkyfla plﬁiﬂbfﬁ(ﬁﬁb)k}bﬁllkyl 8(aﬁc§lmoqfhoax}§zuk§10@hd’s,yhorylalkyl a salt of a
al koxysul f onyl al kyl , sulfooxyalkyl salt of

sul 88 gm{%}%{yl gﬂllw orx—j}p%y(l)xgyé]dwﬂalkyl a salt of a pyridinylalkyl, a

e R S P gy o

phosphorﬁ]askﬂbaa(dhkyhth§QMDmym$gmgy¢fa nmnosubﬁnumd,a poly-

pyrld | a al t yr i di al kyl t of
ét*féﬁl%%?%%?wsu e Vﬁ’éa 0 g @)ﬁaw% rgasvﬁscﬂw&mcyclyh aryl,
and}ﬁ%ﬁﬁhﬂuﬂ@@hﬁyimmcﬁ@agbﬁgb, R6c, Rl oa, R ob, Rick,
Rl4a, are each |ndependently sel ect ed
fr onhOShe T@ﬁ o@ﬁpnmnél @lamngﬂ‘ wherdinofens ahahano-substitated, a poly-
ituted, a poly-substituted or an

Suﬁ%gﬁ zfn lfné'%)s\%}g'% aaﬁ¥l o] 3 the follow ng residues: Cl 24

al kythg. CTh24ompkerydf, Cl6 248, alteydiy khe BMOsbai@RIKYbIy-substituted
di - hal oal kyl, tri-hal oal kyl, nono-hal oal koxy,

or dinsHeigardk 8RY , ringr is- manoRe-RKutedmAnRely- AisGLEadhex jap ugnsebstituted
ph ne, di-substituted am ne, al koxy, acyl, am noal kyl,
I't of an ami noal kyl, carboxyal kyl, a salt of a
car Haosy alTky bomp(bLk]ylloﬁmlaim 108, whdrtin@ isarmaddiytbstituted phenyl.
di al k Ia no, a s a d|alkylan1no al kyl t hi o,
ar yl! t‘%. & 578D FE%’%ylé)ﬁi Vhergin G tsian awgubsituted ahsmilc

aci ky Ik a4 t, 1of 15c

20! 98K e 9FAAR FHETAl K oIKhere oL Ol

eadf hyalregghf ooxyal kyl , al koxysul f onyl oxyal kyl ,
phosphonooxyal kyl, a salt of a phosphonooxyalkyl
(al kyl phosphooxy) al | cyl, phosphoryl al kyl, a salt
phosphoryl al kyl, (al kyl phosphoryl)al kyl,
pyridinylalkyl, a salt of a pyridinyl__gél :
a heteroarylallcyl guanidino, a salt gua
and 1¢gBlaniTe oaapduptl of Blaam 1R7pBhdia R'R 1a, Rl

RL.5b and KI5

ar eﬁil%tchlrgﬁﬂ‘gﬁ%‘ﬁﬂ@ H? PRy Q| of Sdadens flrdb bersin Br pasphe structure:
consi sting qfa hydrg@en hal o, nitro, cyano, a
nono- substituted, & poly-substituted or an
unsubstituted v Nt of the ™9l |1 ow ng residues: Cl_24
aI kyl , cz% b4 Al Kynyl , nono- hal oal kyl |

han yl, raloalk DNO- haloalkoxy,
d| haloalkoxy tr|-haloalkoxy, am no, nono-substituted
am ne, WSt i t ut BE? am ne, al koxy, acyl, am noal kyl,
salt of an an1noa|ky| carboxyal kyl, a salt of a
car boxyal kyl , alkylanino a salt of an al kyl am no,
di al kyl am no, a salt of a dial kylam no, al kylthio,
aryl thi o, carboxy, alkoxysutlBilnyl, thiocyano, boronic
aci dal kyl , boronic esteral kyl, sulfoalkyl, a salt of a
sulfoalkyl, alkoxysulfonylalkyl, sul fooxyal kyl, a salt
of a sul fooxyal kyl, al koxysul fonyl oxyal kyl ,
phosphonooxyal kyl , a salt of a phosphonooxyal kyl,
(al kyl phosphooxy) al kyl, phosphoryl al kyl, a salt of a




R6b and R6c are each independently selected fromthe

group consisting of: hydrogen, halo, nitro, cyano, a
WORwoAsRst i t ut ed, a pol y-substituted or an  PCT/US2009/043644

unsubstituted variant of the follow ng residues: Cl_24

al kyl, C2-24 al kenyl, C2-24 al kynyl, nono- hal oal kyl ,

di - hal oal kyl, tri-hal oal kyl, nono-hal oal koxy,

di - haloalkoxy, tri-hal oal koxy, amino, nono-substituted

am ne, Sphstituted am ne, al koxy, acyl,

an1noa|k;T salt of an am noal kyl , carboxyalkyl a

salt of & %aRb%xyéﬁﬂme‘é%uawbmm indepeaderalyt setrktednfrom the group

al kyl am no, .di al k a salt of a dialk

al kypve%%twg oy WY fai W@ar BHRycYane, mg%f%bﬁwﬁd T8 substituted or
thi %ﬁMﬁ@Q@StlQ@&p%r%na%F% KMI‘oan{Fe@f@ih&s &SLERAYKYE,,, alkenyl, Coay
sul foal kyl, a salt of a sul

al kakgysyil ﬁmnwhalloklwl dshﬂl«bfdby;dy@i lkq}d>qlk>é, mand-halalleoxy, di-haloalkoxy,

| f k | k | f al k I, . .
L S Y iy . ko s
(al kydimhaasn h;@w )u@hﬂﬁ)ﬂoalkﬁh @%B@a‘ﬂly@'akéﬁlt ofd c§1a>bkyacnéylaalkylammo
phosphoryl al al kyl phosphoryl ) al kyl
pyr |adsaﬁwfaqu91¥yla@xr@a|dta ligfamingyy g iself ﬁilpamlléx/larmna, glylthipy arylthio,

e
an d%%%ggf & O§%%L§f¥l+yl Qfﬁ%gyagbrpdrox@c %ﬂi&lk C(?exgggggr%h{}ﬁ sulfoalkyl, a

gr osplt adns Blﬁfdah@l odlk @axysulfiary Rillys t $Lﬂil‘d:bﬁdi,]k}@, a salt of a sulfooxyalkyl,
pol y- subsﬁltuted or an unsubstituted variant of thﬁ
f ol iHWRKY fer Pyl mbpErheRgRY YL apyisalt hat ef oRPgIPhonooxyalkyl,
cycl oa 1 Thgr conp
(Qﬁiilﬁb{éspﬁéb@gfa\{@l g'ﬁgﬂml) rylalky dbstut%'?” 0 6 c PiBSbhorylalky!,
poI )(alkylblsctsphwbdkyjr ;aymlduwialdbét iat lsaleObfalaybymdmgalkyl a salt of a
erein

ron s e iR g 3 Afadueniah. BRr NGl GO’

aryl ri nsA !1§5 s8le&BA Qrony RAE |gtréﬁ;ﬁ@ons"i’stlﬁ$|df 8 UR&id- iwsmdte@r a poly-
an unsubstituted phenyl. he conpound of

CI aisnbsiigltedm@areumusstitsteé vatiag-of Lt fallowtrgiresideesy | heterocyelyl, aryl
d S QIRPY ﬁ of Claim19, wherein Bis an

unsuB Ftotea P phenyl . 22. The conpound of any

one of Clzél nssélzcté’dl frcwhernel grolaﬁacorﬁﬁbn@n@r Rﬁcsarmﬂeamcw), 6

he SEORRAR " ﬁéowmféi(gm . CRRNRD). o é%pa%@omngﬁ( O)(CHo):.
0% O eSOk ROl e R Bl TS, cron

eac M(Rh@@@@)d@m:t:yi—s@(ﬂmﬂ”j r(ﬁm(mecgpoogpo(mhm@g (OGQH-)1.¢ and
&, MONO0- Su t ut ed

2 pOIT SRR LE verean R &R ot BT B Todpraiitts pelgdys from the
f Ol |g9(VMp"lﬁn§1§§igd#¢§ C Chnat a%hgéf#tute@gr_@rﬁu@tnlﬁﬁ&ylgenzfpar?é]l yl, and t-

al kynyl', nono-hal oal kyI hal oal kyl, tri-hal oal kyl,
nonéMWaV@mWKwkgfﬂﬂixhaloaIkoxy tri-hal oal koxy, am no,

non ub ituted substituted am ne, X

eyl Sam Rbat e Rl Bim | 45 WRihBarn * CAPBORYATRSP, o Polv-
su@stﬁtﬁédoﬁn@snﬂﬁﬁﬁ@@’a@ﬂ/ll’rﬁigz al kylam no, a salt of an

al kyl am no, dial kyl am no, a salt of a dialkyl am no,

al kyll6hi dhe spmpeusidd;laima bbxyherein Misxmena-subsijiuted, poly-substituted or

ung{ﬁ ?t‘ggﬁ%k%&[l’r&gr §S) g I'nt%n(g-gubgasuﬁ%gr % g?&iﬁ%?stﬁutgé Bxe anehn@{bs’tltuted phenyl.

al kaxy.sulThe nydngdokisd , Claih f DieiX yvahdsyin, Aaisal tmddb-sabstituted, a poly-
sul f ooxyal kyl , alkox¥sulfonyloxyalkyl
subsigugrhoBgwy sk ipted hetesearyl i a phosphonooxyal kyl

(al kyl phosphooxy) al kyl, phosphoryl al kyl , a salt of a
phosphoryl al kyl , (alkylphosphoryl)alkyl,
pyridinylalkyl, a salt of a pyridinylallcyl, a salt of
a heteroaryl al kyl guani di no;133-salt of a guani di no,
and guani di noal kyl ; and Cis selected fromthe
group consisting of a nono-substituted, a

pol y-substituted or an unsubstituted variant of the
foll owi ng residues: heterocyclyl, aryl, heteroaryl,

cycl oal kyl and cycl oal kenyl . 25. The conpound

o I T T Y 1



41. The conpound of any one of Cains 34-40, wherein

Z1 is 0. 42. The conmpound of Caim 41, wherein
woBm9K4BB7 R8c and R8d are hydrogen. ABCT/TRED09/043644

conmpound of C aim 34, wherein Rl has the structure:

44. The conpound of any one of Cains 34-40, wherein

Zl is NN. 45. The conpound of C aim 44, wherein R8a, 8R

b, R8c and Kvs8d are hydrogen. 46. The conpound of

A aig 34 Th¥BshEdRd BE ametd?@lzﬁﬁl%q% II“I‘?3 wherelﬁi is (e

conmpound of any one of 4, rein R has the

st 4 Ud9.ur Fhe REBROInd o@c@m@ memanewé?aekﬁb % and RFYare hydrogen.

Fr o0 e THY GUBPBAST Sl IO R Ay G0Lh, AP 2 RIFrS.

cyanoi. aTH®BEmpada b Cind 20 avRebiv R8RS, tmfcadd RrSake hydrogen.
unsubstituted variant of the fOIIOMAng residues: Cl:m

al kyR2. cihgqorap%@ﬁ;ﬂlamozwzwhwwws nono- hal oal kyl ,
dl haI al o

di - gobst %yt@ﬂp@mj fb‘?an}abﬂfe%ﬂclanﬂﬁw 1228mihaRa KYind 158k b substituted
of an am noal kyl, carboxyal kyl, a salt of a

or gasubeItytEH legteroatanksalestrdrioom thesgapup esmsiaing0fiq) preh$ e, is a substituted
nQ, arsals of I I
or ST 5152 L R g oleelt WBRsBl ekl segcted from
thagoaiatdagistindof O, anEN, endEkgINHS OH @skyl , a sal t Of a
sul f oal k I alkoxysulfonylallcyl sulfooxyalk
sal 125t dhegpmpendaafiapy ong ok SIAESI It iy PRI I%yrs selected from the

gr%ﬁ%ﬂ?%phﬁl@é% tj.(l?édt p%ﬁl u@?@ﬁt@{f‘ ?Q’ﬁ“ﬂbgt?’thted vagant of the

foldhvasp hesigueal Cq;yla,lky(l,aCKyIcp&Imeﬂb)HoleJs)aﬂeInyll ,Ci.6 cycloalkenyl, aryl, and
Q%kidinylalkyl, a salt of a pyridinylalkyl, a salt of
teroarylalkyl guani dino, a salt of a guani dino,
and (gglanipgi e&%&ﬁd of any one oﬂ&lal%@a aReReth RY isGefchd from the
47, wherein R9a, §9 d, d Rde are each
grwmr@p@std@rﬂflayn@m wtstédteﬂra)mlyﬁebsgrmﬁprmnmsmsnh@e%@n -Ciz alkyl, a

mol%)rsuggqgtgo h? I}?dé)as brsI’itglEed aﬂag SI[msPHQléLgec\f'/ A r3l§ t<I'Iytc oa{kﬁmyl a mono-
subgdilt@ @gpdlﬁlhbi’d@@ed Gl _dkA uﬁ&dbyﬂltuteﬁyCL-@qu I@)I'Eloalkenyl and a mono-
cycloalkeny , aryl, heteroaryl, heterocycl

subgbifitech 21 RoB- Wptltu@;i_ohgp @aqsqbyqltutegi rarylhapddil quq mono substituted, a poly-
Ic Ikoxy, tri- haloalkoxy, am no,
su%%ﬁ%m@ﬁ%@?#%ﬂ%%gm%n] e |-substituted am ne, alkoxy,

and 1bg.dr Oky compound ofAeQLy oTIae)fcmmmmdchfwl@rahm 4ig ,an unsubstituted

. Wherein Rgf and R9e are each
‘“Wﬁﬁﬁb@ﬁﬂ@ﬁ‘Pv@%ﬂl%@ﬂ%dSFWHWIthe group consisting of:
hydn 8genindgdfipo i 3P en &e@@axﬁ‘tgqsﬁgt %&Qm s 2,
pon-subst|tute or a unsubstituted Cl. 24 af yl, a
nond28&ubgt methoe df sentimsizyrgsabehpeunded Formala (B) comprlsing replacing

[ r I.-h | kyl

i BARERE 5t FoRBint o FBBN Y Sab e Eion eipy to form & compound of
FoHRSIt P8 hidinkt £Ival Feauht et tdayElind e group consistAf ofung and AgF -CaF;:

conmpound of any one of Cains 47-49, wherein at | east

one of R9a, R9b, R9e, R9d, and R9e i s not hydr ogen.

51. The conpound of d ain150, wherein at |east two of

R9a, R9b, RO9c, RA9d, and R9e are not hydrogen.

52. The conpound of C aim50, wherein at |east three

of R9a, R9b, R9e, R9d, and R9e are not hydrogen.

53. The conpound of C aim 50, wherein at |east four of

R9a, R9b, RO9c, RA9d, and R9e are not hydrogen.

54. The conpound of any one-ld8f- O ai ns 50-53, wherein

R9c i s not hydrogen. 55. The conpound of any
one of Clainms 50-53, wherein at |east one of R9b or
R9d i s not hydrogen. 56. The conpound of any

one of Clains 51-54, wherein R9e is not hydrogen and
at | east one of RO1' or ROd |s not hydrogen WO
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R Ib and Rile are each independently selected from

the group consisting of: hydrogen, halo, nitro, cyano,
wa@2omne28ubsti tut ed, a pol y-substituted or an PCT/US2009/043644

unsubstituted variant of the follow ng residues: Cl_24

al kyl, C2_24 al kenyl, C2-24 al kynyl, nono- hal oal kyl ,

di - hal oal kyl, tri-hal oal kyl, nono-hal oal koxy,

di-haloalkoxy, tri-hal oal koxy, amino, nono-substituted

am ne, - subgti t ufeed am ne, al koxy, acyga anEnoaIkyI
salt of an an1noarkyl ccarboxyalkyl, a saltyof ac

car boxyal kyl , gal kyl a salt of an agky| amro,

di al kyl arga a sal of a dlalkylanF Jal kyl't
arylthio, ca y @ kKoxysut fapemy | hi o 0,—goor oni €
aci dal kyl , boroniic esteral kyl, sul foal ky a salt of a

sulfoalkyl ( )koR@squonylalkyl sulfo@ yal , a salt
of a sulfooxy kyl , alkoxysulfonyloxy§1 %&

yl, a salt of a phosphonooXyal kyl,

(al kyl phosphooxx) al | cyl, phosphoryl al kyl (gp salt of a
phosphoryl al kyl , (aIkyIphosphoryDaIkyI

pyri di nyMeseyil:, a salt of a pyrldlnylalkyl a salt of

a heterogny. nj, di no uanld

and guan?dllgglaliéée? %‘d% {c}i‘g group &Eg E%e{ é) 5§ n}ﬁ‘a??%n cyano, a

gr oufonoasnBbsttitediga @f)lyasuhiﬁi’tﬁtea UdrSin tubl&@@htu&d vanant of the following
pol y- subst it ut ed or an_unsubstituted variant of

f ol FEWUE Fesivakyh Geterdkspel, y‘F?'Car%/‘I(Y“Yhe?eﬁoa?xaloalkyl C5-Ci
CCIY;: &ébéﬂlé '”@'3-@}’2 é% h&?ﬂ%b C3-Cyy  heter§cel ol hﬁyﬂﬁ%&?&ﬂ% arylalkyl,

e el n no- substit
poI yxe‘suiastlalkyjt ed (oyclaatkydyatayhst i (hﬁm@byhbzﬂ)ah@ar ylaayl,ng. acylalkyl,

O ai wher ei n
ol RSy e abon iy T fingrocarbony, “ggto, rigidoalkyl,  mono-
Conmgﬂéﬁﬂiyodﬁhﬂbzﬁ@d MBI, Elrrin?'oaﬂqm%ﬁﬁ o URSHiddA8H cafboxyalkyl,
pol y-substituted or an unsubstituted aryl ring.
70. aThk Oﬁénwbumllﬁl alkyla@no,ehsaitaif an Blkyfaniihg dialkylamino, a salt of a

non st.itut sub |tut
o SRR PR R, PRl ORbb S lsReePuty tocvano. boroni
pol yicigalksl, |bbt4>h&des@erramﬂ WSsAnEA | 5 uat edf Qh;armélkyll E‘Nloxysulfonylalkyl

71. The conpound C ai m 70, wherein E is an
uns §W6R9xy etk Wela sHe Al e sq&lfq%yalkx)\l;alkoxysulfonyloxyalkyl phosphonooxyalkyl,

of - ariyohe P e Rt 1 ehosphoors il WESRIPEHAL » st of

Rl @hmpho@hﬂ:l{‘yl h(wﬂangefphoﬂ}a)all&hq)yﬂdhpﬂum DbalCoBh rpyhibinylalkyl, a
mher i S: 74. The conpound

one S8jf o1 %ﬁt%arxla 1 %‘éldéfi'% aglt phaeyeniding ﬁ%@t@ﬁ@moa}(kyl
R12aR12bpaher &jddied Bk R -
R12d are each | ntglgpe en%&gelc(é%stlsgag fOf %dr%en h%g%&nq mone
Conslllbistltlmfgi ofpohhsubstitgeed, orkval wnsubstitute, varisan of tha followmg residues:

itute a Iy-susitut

o bse AR b sa FHAGH IR o qys\x?‘hanyﬂeagwdﬂ@sawle%yb4
al kyl, Cg 24 abkenyl, C2-24 alkynyl, nono-hal oal kyl,
di - hanaIkyI |-hanaIkyI nono- haloalkoxy,
d| hal anQ,oEy, EF rand Hiall el R@hylndmd@ﬂynmﬁgb%lub@t ior utnewbstituted

Ege g% substituted am ne, al koxy, acyl, am noal kyl,
sal RR am noal kyl , carboxyal kyl, a salt of a
car boxyaERy a subbtityled ot M@ubaitstad hetooatdh &g, agkdigy; and
di al kyl am,no, a salt of a dial kylam no, alkylthio,
arylthloX 6%@%%&@; al koxysul finyl, thiocyano, boronic
aci dal kyl , boronic esteral kyl, sulfoalkyl, a salt of a
sul foal kyl, al koxysul fonyl al kyl, sul fooxyallcyl, a
salt of a sul fooxyal kyl, al koxysul fonyl oxyal kyl ,
phosphonooxyal kyl , a salt of a phosphonooxyalkyl
(al kyl phosphooxy) al kyl , phodpforylallcyl, a salt of a
phosphoryl al kyl , (alkylphosphoryl)alkyl
pyridinylalkyl, a salt of a pyridinylallcyl, a salt of
a heteroaryl al kyl guanidino, a salt of a guani dino,
guani di noal kyl and - S(-=0) 20-; A is selected
fron1the group conS|st|ng of a nono- substltuted a
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al kyl, cycloal kyl, cycl oal kenyl, aryl, heteroaryl,
het erocycl yl , nono- hal oal kyl, di - hal oal kyl,
wao eoooh#i2eal kyl , nono- hal oal koxy, di - hal oal koxyPCT/US2009/043644
tri-hal oal koxy, am no, nono-substituted am ne,
di -substituted am ne, al koxy, carboxy and hydroxy.
91. The conpound of Claim 89, wherein at |east one of
RI 3al31', R13c, x-13d, and Rl3e is not hydrogen. 92.

The 109 np Q’Uﬂl@thgﬁ o@k}adtﬁ'@s% MRS /F axll}E@nQet oftCRinff 1 ? awherem R

Rm Rk, R13', R13' are not hydr ogen.
The col ound of G a|n189 wherein at |east three of
~oEegal@ not hydrogen. 94. The.conpound of

Clsaim B9, wherein at |east four of ea, R 313, Rl 3c,
isR13d, @nd RlcoBerising remtingyade@geound of Formu@5(B)Theving the structure
compund of any one of Clainms 89-94, wherein RI3e is
not "Myg en. 96. The conpound of any one of
d a%gs 89- 98 wherein at |least one of eb or ed is not
hydrogen- 97. The conpound of any one of O ains
whérein Rl 3c is not hydrogen and at |east one
r R13d i s not hydr ogen. 98. The conpound
nyrene of C ains 92-94, wherein ec is not hydrogen
at least one of Rl3a or RI3e is not hydrogen.
99. Ofhe conpowheteiaf REI RY,NESE, WieEEi B* Bhd ins akethechasd defined in
fromthe group consisting of: WO
2009/ 140287P |/U82009/043644 100. The conpound of
any one ofx@L@LnaC1-4 wherein R has the structure:
R14aR14b wher di n Rl4a, Rl4b and K. ,-.1l4c
Claigme 1 3% onith ndeﬁendesn‘lvh%fe@éi cistselgcied diom e gjﬁimifﬁanIStmg of a mono-
suﬁsgﬂ%kétiggllyt ?sé@r%tgcfa %g% unlgiigsg ut{Hu%ri) nt %¥%l§]e foll%wmg residues: aryl,
aryl (S uhakyly, lierebavdy heanba@f(q-p elkip) h@mmlm,ez&idoiweaocﬁly 146 alkyl),
al kyl, C2_24 al kenyl, C2-24 al kynyl, mono- hal oal kyl ,
di hal oal kyl, tri-hal oal kyl, no- ha
haloalkoxy, tri - hal oal koxy,s—a#tnp, Aoro-substituted
fo h al koxy, a
%lﬁﬁofcqgnﬁgﬁ'iﬁ(?iﬁggws@%uag%dpﬁoxyal l cyl, sal tW]%?élH(A #58lected from
the gnt)bp)cywdiskiyig of al rthgrloasubsttalel yd polgabibstioftedaﬁn' an unsubstituted variant of

I di al kyl am Kyl I
they fOQI k@rpr%%gl k@ﬂtern&c% ;ﬂ‘: agiaﬁ"gg;%/oar)gfgnc{ i gaq%irgﬂed from the group
coRA§thRX¥f Syh\&ii f Gmﬂ{ﬁl byé(())ﬁii(:wi’)s L$|(®b2m(k3 (@42)1 & C(EONR'),

alkoxysulfiq |ocKanoa bor on
N(Bc|)Géfi(k)yi\i(Rbh£E(6ﬁli)QCPé$itseMR Y Qj@éﬁiﬂﬁmd@kzyli( Qal(€He)i-sC(=0),

O RN oRS b c MU SRl ™ QRPN 7 “Eh-cn—ci0),

O(@Hv IQQXy@t@HJ)p 6 %rﬁOWRuqafCQHMB &) Kyherein R'7, R17a and R'® are
honooxyal k salt of a osphonoox al k
mff) nﬁhcﬁgbﬁ@éxgm kgl grq@nogqmwxyg atkyl, , Csala k}'bf agsubstituted or
r )
un%}a?ﬁ@ﬂ% eIn%{(y%l allyl z% 4181?6’%{&}%:% Xyl )ﬁa hb\é% ands)éI 1S a fleaé/mg group or
het er oaryl al kyl ; and Fis selected frofmthe
gr oup consisting of a nnno-substituted,w?___
pol y-substituted or an unsubstituted var ghtﬁof t he
hyih@'x%' QWifsieh the shepmd olf'Fl)ﬁﬁLQ&M?'vMiereiﬁRﬂs’ het egoaryl ,
cycl oal kyl and cycl oal kenyl . 01. The conpound
G ai m 100, wherein F is a nono- substituted a
pol y-substituted or an unsubstituted aryl ring.
102. The conpound of C aim 101, wherein the
nono- substituted, poly-substituted or unsubstituted
aryl ring is a nono-substituted, a poly-substituted or
an unsubstituted phenyl. 103. The conpound of
Claim 102, wherein F is a noAé=substituted phenyl .
104. The conpound of C aim 102, wherein F is an
unsubstituted phenyl. 105. The conpound of any
one of Clains 100-104, wherein Rl4a, Rl4b and Riac are
each hydrogen. 106. The conpound C ai m 100, wherein R
|s 1-0 R15aR15b wherei n: R 15a, el' and RI5c
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wher ei n: Rl 6a, R16b, Rl 6¢c and Rl6d are

each independently selected fromthe group consisting
w@beoohydsbgen, hal o, nitro, cyano, a nono- subseCT/USEA9/043644

a poly-substituted or an unsubstituted variant of the

followi ng residues: G _24 alkyl, C..24 al kenyl,

al kynyl , nono-haloalkyl di - hal oal kyl, tri-hal oal kyl,

nono- hal oal koxy, haloalkoxy, tri-hal oal koxy, anmi no,

non ubst R

acyﬁBéam%n%lg?*&@gf S%/ml-igﬁzmg a é:%h‘l ?nﬁﬂrﬁ) (gfaﬁg o@é‘qc):t;@ Iggslyf;?,kyﬂnerem R'is

a sa t of a carboxyal kyl, alkylamno, a salt of an

%F r«no, dial kylamno, a salt of a dialkyl am no,

Ky thl 0, coapyikinpireactiagrthexcpmpalikbdxy Fothiulay(B) having the structure
t hi ogyano,. boroni c acidal kyl, boronic esteralkyl,
sMi&ﬁﬂJ@ﬁ, a salt of a sulfoalky
al koxysul f gBYI al kyl , sul fooxyal kyl, a salt of a
-yai%yl alkoxysulfonyloxyalkyl,
no gyalkyl, a salt of a phosphonooxyal kyl,

iﬁﬁgphooxy)alkyl,phosphorylalkyl,asaltof
sppReryl al kyl , (al kyl phosphoryl)al kyl,

pyy\/di nyl al kyl, a salt of a pyridinylallcyl, a salt of

a héxeroaryl avheyih RYyart difE®, s &Pt E'ofnd ngu@nihdisade defined in

guani di noal kyl, and - S(=0) 20"; Ais selected from

the group congisting of a nono-substituted, a
Clp y28uligt kKB-tCedrOr widleiH FEURSEIcEdd @y fei gdbllp @nsistify of a mono-

follomnng resi dues: heterocyclyl, aryl and heteroaryl;
subgdiguted, a polyubsiitufed et b dinsubstiutesevagiant pf denEillowingyresidues: aryl,

ar&@lé)wﬁgﬂ%}%ﬁ;ﬁarﬁ(e g’\é\{éﬂl% l&?éra%y%w_%ln%)}&g&c%)cﬂyl(@ -6 alkyl),
N( R17) C(=0) O( CH2) 1-6, S(0)2, C(=0), ATFR)I-6C(=0),
0( CH2) 1- 6C(=0), (CH2)I-6 N(RLR)">Q
CH:CH-C( =0) N(RL7 =0)s, o o, 0(CH2)1_6
wherrin R( Ry 2§ opt i{mpbﬁﬁ)utedm@b ei n R17,~Ri7avhemin @ Biselected from

thé‘gr%ﬂa Q%‘is‘?s‘jﬂgﬁﬁ)%:%@eéggg tﬁt@g FER %G@sﬂﬁé &f&ﬁh@s‘xﬁlﬂ% variant of

thdo&rthng amdaést Yeteraaydlyl, inglaxy datebeunyl] ad ZB&E}:Lected from the group

15, Th 114, wh A ,
coRSHLs AL PuREd. QG stiou Do @ENRCH s, CCONR™),
N(‘W“’éé@ﬁ) R mﬁt@@f cﬂzg TONRIC(= ggé@-lzg@%(@%”@%ﬁj (CHy)1.6C(=0),

O(@sz-sgm)tl t(GHe)d s orNRIHGs0), t LEIECHRYC(ENR s aCH=CH—C(=0),

o GRRRHEY Pl oy MR LB SRR iR iy R e

1n<ﬂe¥;€nde\6ﬂﬁr§le&eﬁ‘\ fr§matHED@¥bn§Upc§IsishH%e& H& C,4 alkyl, a_ substituted or
ol y-substituted or an unsubstituted heteroaryl ring.

unwbsmu@@/ e saPatlylUsrioneod8ahanyl J(BBOﬂieart;pr erumdeaying group or

any one of Cains 114-117, wherein Z1 is O 5 119. The

conpound of d ain1118 wher ei n Rl 6a, RI%b Fﬁ604and

K16d ar.e dro .of-sadry-Gn®” of
hy@PéYﬁﬁﬂfT i gPigﬂ”ﬁﬂalgw%g' 21. *The conpound

of @Bai mlﬂ&homyﬁih&lﬁhé@co@@@)d Jrhae o6k (diGe 1-veherein R' is

hydrogen. 122. The conpound aim 114, wherein Rl is:
—oND—org4 123. The conpound of any one of Cains

1- 122, ogieprssing Feaciingl &3canepeand ubktiormulad (6} having the structure

unsubstltuted het eroat om sel ected fromthe group

consisting of 0 and S; E2 is a substituted or

unsubstituted N or -CH2-; E4 is a substituted or

unsubsti tuted heteroatom sel ected fromthe group

consisting of 0, S, and N, and E5 is NH2, OH or SH.

124. The conpound of any one of Clains 1-123, wherein

R3 is selected fromthe grougbconsisting of a

nono- substituted, a poly-substituted or an

unsubstituted variant of the follow ng residues: ClL_6

al kyl, C3_6 cycloal kyl, C2-6 al kenyl, C3-6

cycl oal kenyl, aryl, and ary 1 al kyl . 125. The

conpound of ~any one of Clalns 1 124 mhereln R2 is

T | o s R




0 hydroxy, to formthe conpound of Fornula (1),
wherein RI isO 130. A nethod of synthesizing a
w@oopouns’ of any one of Clains 1-3, wherein RIPCHUS2009/043644
-OU4-R4 , conprising reacting the conmpound of Fornmul a
(B) having the structure OHwherein RA, RB, EA, EB, EC
ED, EE and mare the sane defined in 0 Caim128; with
XB-C-Rc, wherein RCis selected fromthe group
congasti ng of a nmono- substituted, a poly-substituted
or an rﬁ%ubééltuted vari ant of the foll ow ng residues:
arylgs_aryl 6 al kyl), heteroaryl, heteroaryl (G _6
terocyclyl, and heterocyclyl (G ..6 al kyl),
wh [ pcan be optionally substituted with wherein

A ig selected from the group consisting of a

mof{0- sBbsti tuted, a poly- substituted or an

ufis\yhstituted variant, of, the + resi dues: .
het erocycl yl , ’WFVPmdﬁdIheﬁ%rgaf§ ﬁ%fﬁffp§ﬁégﬁé@ﬁ€dkﬁ”ed'“

CLEBTERTEN 1% PR BBy o oA i o

XENCRE 7 )vieref) RE N E@lg&tq ﬁ@%(tgg:kga &mststm of a mono-substituted, a poly-
N(Rl?C( =0)0(CH2) 1-6, S(0)2, =0 (CF12) 1-6C(=0
guxﬁn))tbst(t@p@)\@rlgntmm}w &l mg . aryl, ary I(Ci.6 alkyl),

R 0 e 5 T R, e € o
i ndependent |y sel ect ed fro;r e group consi sting of H,
Cl. 4 al kyl, a substigutgd ubstitut ed benzyl, an
al lyl, and t-butoxycarbony BOC); and XB is a
be| @%i\?’i‘ﬁ'@y gtt&uwt%t Wifhhy dr oxy, o f ovhereineA cisnstsaisd ¢m the group
coh@ (1' %o%%b@h&teﬁl § g?lyggﬁs]tﬁjutgfl %Baé u&uﬂﬁﬁtntgg \ertant of the

synt eS|Z|ng a conpouh any one o
foldveingiresi®iesi sheterogolyhrargi agl haattbbtyﬂtgarﬁl Zbﬁmmlkmdefrom the group

Formul a_(C)  having the structure
conaHBE1 4D S5y PN DRIB T dns o AR LS QEN(RIKEFe)  GA-ONR),
B 17 — ) n | |7n
N(R )ctﬂﬂnzﬁtlaaﬁg og‘%H JE, ﬁ(r’é‘ag@%ﬁggﬁ % 300%. @ @?icbi“téH MNC(=0),
O(ﬁélz)wa@(-tcbbe S{CHuhtsurIé(R—leRe()D O&ESQR&C(WIGBNQK ﬁ) RCCIHSCH—C( 0),

RGBS S ol B 5L SRR 0, Bhein . R na ™ o

indepenteafly tsdlee@d Vﬂbxlname @foubh@oﬁsﬁhh@v@fﬂ g, r@ ?J qy&ﬁ 2 aMblstituted or
aryl (C1_6 al kyl), heteroaryl, heteroar

e oy e e Syt yoeiens: GHOES Shad b tHogen or &
can be optionally substltuted Wi th mhe ein A S
t fgomthe ti.ng: O—R*
o B Bl P o B R D R & T T
UnSUBSt [ U‘Hé ﬁ‘féth()arolfﬂjﬂﬁtmm 11 WBerEﬂ'th@Whﬂﬁg Efsib (e Balogen or sulfonate
het erocyclyl, aryl and heteroaryl and Z1 1s sel ected
eS‘1€‘tomthe group consisting of 0, S, N=N, O(CH2)1_ 6,

202 S ] LR b o

re@m)izmcc(baaa (CH2)1 6C(=0), O(CH2)1-6C(=-0), (CH2)1-6

(RIL7) C( édz C(=0) N(R17), CH=CH C(=0),
CHQ hamltﬁﬁz‘)% EOMPRFIIQP RP?‘&}‘@P&G)’M‘RT?‘E)CO“WH@?‘EWF{ any one
of @ dimsR-78y, ‘i‘)?‘iiJhB‘n{Qc@Utf%al'l}p g@o@ﬁt@?l@ %ltyes‘f“e‘?lcgygﬂu% i thgnd one or
group consisting of H, , trtu
marn salépsed fram e dyeuprgonsistarg allal cylupntaardexc*mmtt enye aztrbenyl
(t-BOC, and XB is a halogen or a 1 --OR tosylate, to
formthe compound of Fornula (1) wherein Ris
132. The nethod of C aim 131, wherein the | eaving

group is a hal ogen or sulfonate ester. 133. The
nmet hod of any one of Clains 131-132, wherein the
| eaving group is renoved wi tld7a base. 134. A

phar maceuti cal conposition conprising one or nore
conpounds of any one of Cains 1-127, or
pharmaceutically acceptable salt, ester or prodrug
thereof, and one or nore selected fromthe group
conS|st|ng of a dlluent -an exci pient and a carrier.
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135. A method for treating, alleviating or diagnosing a neoplastic disease
comprising administering to a subject a therapeutically effective amount of one or more
compounds of any one of Claims 1-127, or pharmaceutically acceptable salt, ester or prodrug
thereof, or the composition of Claim 134,

136. A method for inhibiting the growth of a cancer cell comprising contacting the
cancer cell with an effective amount of one or more compounds of any one of Claims 1-127,
or pharmaceutically acceptable salt, ester or prodrug thereof, or the composition of Claim
134.

137. A method for inhibiting proteasome activity comprising contacting a cell with
an effective amount of one or more compounds of any one of Claims 1-127, or
pharmaceutically acceptable salt, ester or prodrug thereof, or the composition of Claim 134.

138. A method for inhibiting NF-xB activation comprising contacting a cell with an
effective amount of one or more compounds of any one of Claims 1-127, or pharmaceutically

acceptable salt, ester or prodrug thereof, or the composition of Claim 134.
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