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WD 2008/ 128121 PCT/ US2008/ 060140 SMAC M METI C DI MERS
AND TRI MERS USEFUL AS ANTI - CANCER AGENTS Techni cal

wor@sdz2sibe field of the invention is di ner- anpPCT/US2008/060140

trimer-1like small nolecule pronoters 5 of apoptosis.
The conpounds of the invention have a |inking group
that connects two or three binding domains, each of
whi ch contains two essential am de groups. These

%%&E?@ﬁil\@ﬁffﬂl@ﬁéﬁ%ﬁgﬁ%ﬁmﬁﬁé@. SRR B en

of apoptosis. The conpouﬁﬂ% A8 therefore useful in
treating conditions where initiating apoptosis is
desirabl e, such as in q@tholq :ﬁ | cells or 10

ti ssues. Background A«P£¥$3%¥gé¥§ plays a central role

in the devel opnent and honeostasis, of al

nul t i - dBF figldef the Haantianss dimpsoprhiingitiksispal melgcule promoters
a [ - r . A

AP, e RRCLTR & o B hay LR TR, copocts ewo
I or thigd biadihg domnins l&achefimhiciegenarsatvo\eesedtislamndds grospehThese
as Al zhej ner' s di sease._ Pro-apoptotic thﬁra uth

d FOYBOHIS PRigHC hedsuht OHBp PERACR kWb g P sH: rigd affethereby able to
Cipfd?h&t@'theqm?ﬁh_@ﬁrbf Hoplst THRRBRGR: ard BrefEre seYRH tReating

et al., Cell Tissue ges. (July 2000) 301(1):143-152

( topbporosyisramitiamgegpptokie nodeheatdpysuyh asTingattwddgacnl sebls or

o? ﬁpoptosis i s conserved across species and executed
wtH% 20 cascade of sequential activation of

proteases cal |l ed caspaggsker&iEAACt i vated, these

caspases are responsible for proteolytic cleavage of a

br oad %R)%E{OEH?I&;;S aChér4 k8l in }ﬁtrcﬂagél%pﬁlgﬁ’ttanthtoh{EBEtgéié/of all

| ead to cell death. I APs (i nhibitor-of-apoptosis
prot@icaldylar orggnuitras. eAbpoptabmhibitign ofrdpobiosisnga babpakes cancer
and,a protein.called SMAC (' SMAC .. stan r second. .
e el SR e ey v et Bupae] Hapf  Bicated in
Mnb @6 RBEHr &l veZ2RsoPURE fich)as IARSMEDs diRehsk NPIPAFPtdHPS,

and thereby pronotes caspase activation. The protein
SKianerherapiis dsegsinoyide p pdrichi appEoagh deoveaeqraing tif clinigad problem

and.is believed to a ke | at o) 0§15
rahdbtae AR, L9 i R, COBRBL ey 1o RRBRPSI T 12
VerAyagedniseindalancer Cérhoth2@pP)). 102: 43-53; and Vuci c et

al ., Biochem J. 2005) 385(1):11-20. N-term nal )
SMAC- dd i VisghBipR OHBROPAIH iNichRserted apEy e sissien and exgouted with a

299&%5&@&]8%&1]51%{ B 0SH &qg&égses called caspases. Once activated, these

caspases are responsible for proteolytic cleavage of a broad spectrum of cellular

targets that ultimately lead to cell death. IAPs (inhibitor-of-apoptosis proteins)
regulate apoptosis by inhibiting caspases; and a protein called SMAC (‘SMAC’
stands for second mitochondria-derived activator of caspases, and is a mitochondrial
protein) binds to and inhibits IAPs, and thereby promotes caspase activation.

The protein SMAC has been shown to inhibit a wide variety of IAPs, and is
believed to be a key regulator of apoptosis in mammals. See Du, et al., Cell (2000)
102:33-43; Verhagen et al., Cell (2000) 102:43-53; and Vucic et al., Biochem. J.
(2005) 385(1):11-20. N-terminal SMAC-derived peptides and mimetics have been
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shown to simlarly inhibit I APs, and pronote caspase
activation. |APs are conponents of TNFR (tunor

wmmewsnz§1gl f act or receptor), so | AP inhibitors RBERUS2008/060140

divert TNFR signaling froman Nf kB-nedi at ed
pro-inflammtory signal, to an anti- inflammtory
apoptotic signal. 5 Defective apoptosis regulation can
confer resistance to many current treatnent

2Rt S GBI RBao el BB R e e

C a5iRBSRHtst JTANNR tuphoP h& @63 Ftor Rbdep @b s@ POPISifors can divert
Al ternatively, deregulation can occur as a result of

ud O RpyigeAlae fram af ngpted prepnilgamatosy sigadt totay anti-

i nhy.bi P -V Defici ency of SMAC can thus
alﬂf}laa%h%%é&ag%ﬁ{?tlprs} z”’élht apoptosis from occurring when

it shoWetsctiag dpaptSMACgiitati® tdh donke rédi®ancpt@€8RAY current treatment

conmpounds can replace the activity of SMAC and thus .
pPEeROLS. lradingda umgyarPwH)- sThipegy oFeHr aga regult of gyrexpression of
03APSGH G ifnﬂz%?t%é PEPaseVhl ROAI JfiSwiAS ihi?ﬁ{eaa?)gp&lsﬁ.

agent’'s useful agalnst cancer and autoi nmune "di seases;

t Adyermatiecly eqpoegudationacanotcurys a t&suited sintdérprodgetidreofabd BMAC

L TR S e AR SRRCED AELOLLIUSER s aiow 1P (0
apRREASIpSplodid YoD8cdub: 8RN Ghen BSEo1AL, 28d RISMAE imetic like the

SCi ence (% Sept. 2004) 305: 1471-14744. Debatin
ppwsedesmpaundswon esplaberibeadtivaty of SMXE. iandi thoie prarhete desired
eradication of certain tunors such as gliobl astoma
tﬂmﬂto%_del s in animls when admnistered in

combi n@lebin, vt &M WBAIOSAGH Qlebéritis SMAERRPlidbs adéherapeutic
aggressive cancer phenotypes, which result from

dezavunatyl egaigst canepnand agolamandiscasess Hiedit Kppied totast by
' h i - al L ow :
R TRO Rl ERAL P BB p Lty

diBRAUS stasdsf floc A refateSMPCHt3BisIitduci@ipaudd sSeenldoridagtal. ,
cancer cell lines when used in conjunction with TRAIL
oPcieptedg s 0030 L UdédrHi Rekadinipgoyifey inakjgrevidence that

T [ R

A IOELAL ol SNl oS SR GHBE APl o
i m apopltsogien adeguikt@tadan cpinbinatok eyth Il AlL. | Accbhing to Debatin,

pat hogenesi s of aut oi ne di sarders, including |l.upus
oS RO Db Preua A DS droPR EheeIBher Sy bF Bitways.
AeSARShRHaM to ﬁﬂ@&‘ﬁﬁ?tésﬁ&bbéﬁ it FothBevis@&biMi Awahg rapid and
SMAC can treat sone of the effects of such conditions.

2 arEgDEys 1o grnopvth PBILIIS2B0.87r 06 0disdosertfieasg of SMIA" mimic
Pat ent /éppl Lcation U§11%005/ 197493 descri besthdfﬁgiﬂgr

compounds 'on breast canter cell Tinés when used i conjunction wi

etoposide, or when used in cells that express TRAIL at relatively high levels.
Oncogene (2005) 24:7381-7388.

Similarly, according to Debatin, defects in apoptosis regulation play a key role
in the pathogenesis of autoimmune disorders, including lupus erythematodes
disseminatus and rheumatoid arthritis. Accordingly, compounds that mimic the

activity of SMAC can treat some of the effects of such conditions.
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conmpounds with good activity as pronoters of
apopt osis. The conpounds have two am de-contai ni ng

w@e@apssiki nked by a linker that is broadly deskei/bgad08/060140

Another U.S. Patent Application, US 2006/ 0025347,
descri bes small nol ecul e conpounds having 5 activity
related to pronotion of apoptosis. However, while the
| atter reference nentions that dineric conpounds can

be e non f_th ound

o mor A el 8 pA T AT Ps Togd o & BT sstiBeri e

t ¥H@pOindd iTBY oot Ac 8NP} & RomoReY e bgfo@@emhe BéhpAinds have two
appllcatlons for exanple, US 2006/ 0025347

2 @@15160@17&4@8% 2Wops hioky pgker gt 20p8rdD Ilnsm)l@?d .\/\@not.her U.S.
2 99(%41@ Rpéfcggo% %’S %6@}3&5% %’9 S({CQC% %7 ? éLma %Eeﬁ%qlferc\e@qa‘\y%ﬁnﬁsshavin g

i nCor po Y Tef erence

dh&ﬁh@ﬁﬁh&ﬂﬂ@@ﬁﬁmﬂmmkﬂapmhbhstHbﬁ@v&ﬂﬁhﬂ@ﬂﬁdﬂﬁﬂ@&ﬁﬁhbﬁ
dimeric structures. Disclosure of the |Invention The
pPESERRS TRLERETS RopBRPunds san be Hisdenrone iR Mads fgiscloses

a B DFiieri rs&ﬂpc{lfen Hor § ftﬁe & 5@! 1"nﬁﬁ5tlo t \k)ﬁ)&ftt%/ %f Qigmplg %@ gxplore.

theory, appear to origindate In t eir ability t
m m ¢ SkikGal rEdums patetmpolicedi®narfer dabipdy &b 2@£)6|z‘,0(nd34b

| % Bloslly oS00 P g Bie ok B 8 B 15, ana wo

r 6H@4/0@ ol Ce R of ARichi 19 McBlgoPdtePherBRAR Bk ke R 2 @ﬂtﬁ&y,
which regul ate apoptosis by inhibiting caspases. Thé

c disploshaonamericlI AR hilptors, buheéy ndtidescribienlimpiag struvgyes.
possess two or three structurally simlar binding

domai ns. In manygegtodln?@t:g Qch 20 bi ndi ng domai n
includes a ring PRt T S substreuted by at |east one

aryl tainin roup . -WX, -W- or . -W-X". These )
b1 el g Pgrar ko FeliEhotnp Vel demnetigs Dy dpopling promoting
WBitk&s BlallivitHout big BRI BYSth&§19 tappelr tB@rilsHRRt 1hQ1@é1r abifity to

certain enbodi nents, the binding donains are the

sarmic SMAGeThast sombeurids agpyhakev ed (© talrbigt twiotas thieq thmgate

c gﬁl’glollﬁlrs] §115th,lferﬂ)]ao (r)eml?uz pltelll‘%iéjitorty%g]ej:alt_}l]gﬁ)gomf by O\{ 191\?@ %rotelns

P e U 18RI (Inhitieephpdt6siHPrbtedis, \mﬁdh aégedaft@a ptosis by
thereof, 3 WO 2008/128121 PCI/ US2008/ 060140 erein

b n}hgblgng) gaspaseggdhe @m@ungﬁ are@-lmef for ,gr,a@greh]ge in that they possess

' 'P\gg BIG{Ingeensttllu}ftulfan)’s%%ﬁQ} lﬁndlgg dBhamtRes 1’na¥‘§1 EhBodiments, each

binding domain includes a ring that is substituted by at least one aryl-containing
group -W-X, -W’-X’ or -W”-X”. These binding domains are linked by a linking
group, and while similar, the domains need not be identical. In certain embodiments,
the binding domains are the same, so the molecule is symmetric about its linking
group.

In one aspect, the invention provides a compound of formula (I):

D Q ||_ Q' D
@
d—o],

or a pharmaceutically acceptable salt or hydrate form thereof,

3
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each R2 is independently H, optionally substituted
Cl-C8 al kyl or optionally substituted Cl-C8

woedsneekkyl ; or -CH2-, -CH(OR) -, -CH(R) -, - CHXO/S2008/060140

-CH(RO or 5 -(CH2)4NH, wherein Ris H C-C4 al kyl
or Cl-C4 heteroal kyl; or one or nore of Q Q and Q'
may be a bond when L conprises a ring; L represents an
optionally substituted Cl-C24 hydrocarbyl |inker,

opti onall ontaining from 1-8 heteroatons sel ected
fromNY hﬁy 5526 KAﬁnch l'inker is 1-18 atons in |length

when cewht ARG tihsre 8@ ih Mkl twaen ¢ aNNRE, wh
or Q (?CQ 10rtcg)r lQ& 1 @éikgnd ga{%ﬁ D, D and D', e

i ﬁaqbrl%sslém eperyienﬂﬂében@@wﬂwuwwd e4-G& @ilwlm@pg@wb

SIS0 2 B D Al g OB -

[ WQ\HZ)QNBQ wWeXir Y WH," L, BayRG (- (145hdoﬁheﬁlkyh oﬁalﬁjdﬁoﬁﬁore of Q,
i.s independently H, or Cl-C8 al kyl, C2-C8
a@@HQQ ‘gpay pa b%“da‘f"WthFomB?lseé aEger of or m of one of

these, L Onéa?.llft %%%E’S?W sﬁ)@%&&{]{i @P@bh%gd@U%@H likef Qyptlonally

or is opt ut ed phenyl
i ndmmamgefmmy-&hmroatpmscsmbﬂey fioubBit Dtantlésd whichGkat eyll-18

S50 B ol AORIAF M5 Gl perVEa B 4pd Qg @ and Q.

p@g@egﬁ pngdependent |y represents C1-C8 al kyl, =0 OR,
OR NRC(OR NRSO2R or COO? wherein each R
i s i ndepanddnt and I, ilire@t, ialndgpendentiyl seGy tdveirem dld kphp
and \Ahereln two Y groups can cyclize to forma 3-6
nﬁ?ﬁbséﬁlga ing that can be saturated, unsaturated or
aromatic, and which ring may 4 WO 200 128121 a

- X/W@
(Y)m
/N\ )n

RG RG

wherein each R, and Ry, is independently H, or C1-C8 alkyl, C2-C8 alkenyl or
C2-C8 alkynyl, or a heteroform of one of these, each of which may be optionally
substituted; or is optionally substituted phenyl;

each R' is independently H or optionally substituted C1-C8 alkyl;

each Z independently represents an optionally substituted C1-C6 aminoalkyl
group.

each Y, where present, independently represents C1-C8 alkyl, =0, OR, NR,,
OC(O)R, NRC(O)R, NRSO;R or COOR, wherein each R is independently H, C1-C8
alkyl or C1-C8 heteroalkyl, and wherein two Y groups can cyclize to form a 3-6

membered ring that can be saturated, unsaturated or aromatic, and which ring may
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i nclude a heteroatom selected from0O, S and N as a
ring menber and may be optionally substituted; each

waRooshzsiel present, i ndependently represents anPCT/US2008/060140

optionally substituted C- C6 al kyl ene or Cl-C6

het er oal kyl ene; 5 each X, where present, independently
represents an optionally substituted Cs- C20 ring
system conprising at | east one aronatic ring and up to

t t [
P ST R B SET O PRENY: LR Te8u hi6e
mephe{a8¢ sGhinited;gr oup or two 5-10 nmenbered cyclic
groups that are both attached to the sane atom of W

provi deerht Wawheigahieskne anfispensiestlniepresaits apratiemajly sppstituted C1-
h e 0 n n, where present, is
aﬁ e}ﬁ%ﬁe’ notr é‘l 85;[); t%ro Cy%gle .

where present, is

| n d e pe BakdNX ) \yhé}e ﬁres&ﬂﬁlnﬂqﬁﬂdﬁﬁly Mbl@ﬁ@lt@ilﬁ@}ﬁfﬁlallj/ Substituted Cs-
i ndependently H,  Cl1-C8 al kyl, C5-C12 aw£ or C5- C12
afyt BN SHIstenpFomapliRgetdeast ACAOBAEC g pRbUER to fO4E heteroatoms

W@éleafmxmh@ ORh4 9%9' Lhe ]réerﬁl%fsﬁﬂdtééh? reht élaleﬁggﬁgf;%s

bicyclic or tricyclic r|ng system conprising a
6 memneheberadlis gtoup atr edo 611 Opaasrnbaéd yydlia gadiups altae drerbatigattached to

sed to a Co: het er o r rin
r Lh?gsagw% %%Vlg‘iq %&?Fél&h %COIWHI’}SS@ Sﬁ PRy %rﬁ\@}ter oaryl
ayighl abl e position on the saturated or aromatic ring;
with the proviso that, when b is 0, Dand D are not
bot h ofadhhre V&ﬂmremmbaant @ indepandantl pO-R; ~Y)Ym20 Q1 In
sonme enb dlne nbis 0, Dand
o ar 0 SR BHHE B P pRRas (U B8 08 128121
PCT/ USBQ@ﬁi(Qe@éﬂ:%reQént, iVhBeped®htNNH, C1-C8 alkyl, C5-C12 aryl or C5-

C12 arylalkyl, or a heteroform of one of these, each of which may be optionally
substituted; or is a C8-C14 bicyclic or tricyclic ring system comprising a 5- or 6-
membered saturated or partially unsaturated ring fused to a C5-C6 aryl or C5-C6
heteroaryl ring, which ring system may be attached to nitrogen through any available
position on the saturated or aromatic ring;

with the proviso that, when b is 0, D and D’ are not both of the formula

0
)J\ R4
z N

_—W. N
(;;Xé;;z
n

In some embodiments, of formula (I), when b is O, D and D’ are not both of

the formula
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Zy-_ I A RRORa ~Y)ymlIn another aspect, the
i nvention provides a conpound of formula (1A): Q' -

WO 2q0BA81200' D' Jb or a pharmaceutical |y accepPElilUg2008/060140

T

o

salt or hydrate formthereof, 5 wherein b is 0 or 1;
each Q Q and Q', if present, independently
represents -0- or -NR2-, where each R2 is

i ndependently H, optionally substituted Cl1-C8 al kyl or
optionally substituted Cl-C8 heteroal kyl; or -CH2-,
-CHOR)-, -CH(R -, -CH20-, - R or -(CH2)4NH,
wherein Ris H C-C4 al kyl het eroal kyl ; or

one or nore of Q 10 Q and § may ), bond when L
conprises a ring; L repreésent nopti onal |y
substituted Cl-C247 i nker ional l'y

containing from 1-8 hgteroa sel éegtegfrom N, 0 and
S, which linker is 1-18 at e[rBFi'On | evgt h when count ed
al ong the shortest path between Q and @, or Q and Q',

or Q anghdher aghdt, e BRAERIA, pr&¥idédcdshpouinl o FRERIM (TAD:S

i ndependently selected fromthe group consisting of
" 0 X-- (Y)YmZ&A TN RRaY ~{ Rb ZNR OIll N
J)n N)n O Z /N Z IVl O[NH Rt]O(Y)mR;(IAth 0 Ra
b oo

b

X Qll —

or a pharmaceutically acceptable salt or hydrate form thereof,

whereinbis QO or 1;

each Q, Q” and Q”, if present, independently represents —O- or -NR*-, where
each R? is independently H, optionally substituted C1-C8 alkyl or optionally
substituted C1-C8 heteroalkyl; or -CH,-, -CH(OR)-, -CH(R)-, -CH,0-, -CH(R)O- or
—(CH,)4NH-, wherein R is H, C;-C, alkyl or C;-C, heteroalkyl; or one or more of Q,
Q’ and Q” may be a bond when L comprises a ring;

L represents an optionally substituted C1-C24 hydrocarbyl linker, optionally
containing from 1-8 heteroatoms selected from N, O and S, which linker is 1-18
atoms in length when counted along the shortest path between Q and Q’, or Q and Q”,
or Q” and Q”; and

each D, D’ and D”, if present, is independently selected from the group

consisting of

| o)
Ko Ra
(m z N )k Ri
M Q o R Ra /_ | \”/ Ro z N
)n
| AL oy
R

N N
\’l frrf | o NH
~ 1
b . R o . - and
(Y)m
N
N )a



10

15

20

25

(YYm R6/NNR6 n 6 WO 2008/128121 PCT/ US2008/ 060140
wherein each Ra and Rb is independently H, or Cl-C8

w@bdogh2818R- C8 al kenyl or C2-C8 al kynyl, or a he€EUS§008/600140

of one of these, each of which may be optionally
substituted; each Rl is independently H or optionally
substituted C1-C8 alkyl; 5 each Z independently
represents an optionally substituted Cl- C6 am noal kyl

group. each Y. Lese y

2005 ufiRfiih dasp R MRS i gapeg A AN B R SR enyt o
COOR. '8 WiReA Al bt aela&éroférmsofldﬁ@ QP ek RhéhyoftivhicH nfe§ be@pkiyhally

or Cl-C8 heteroal kyl, and wherein two Y groups can

cyeistigtedio form a 3-6 10 nenbered ring that can be

sat ur at oo g UISAMEALSH, B o AL AURNI oAt P g Y

i ncl ude a eroatom's as a

ri ng mesdhex irRispendBiytl Y predprith amaptiohalyhsbstitué®d ] -Gaahinoalkyl
W where present, independently represents an
opt9¥%nal | y substituted - C6 al kyl ene or Cl-C6

het er og) Elfere é@s@tﬂcllﬂdé)en\%}ﬁfyere F fOE - CS alkylt e(a, %1;3 NR»,

i ndependently represehts ‘an optionally substitu
cmzt:(omgNR@;@mnm@fR si GOOR, Wheesit earheR ariodapendentlyrtly C1-C8

2yt B G ditsartikod L S g Pece ot Fbpe S ongine -6

5 mernbe FRITRES @6k &M@e's&tuﬁft&y RnQfturhiél 0P akbPhdieMRRINGEch ring may
cyclic groups that are both attached to the sane atom

oﬁnct/udemrlmmrd@dmtshkcteéé@m R, SanpN zsesrieg mewhst andmeayaby |
etero 0 ring; each n, where present, is

[ ﬁH%%f@ﬁéjéﬁ‘f%‘&?t 3; each m where present, is

i ndepeagtény Wh@re‘bres@ﬁﬁ nﬁ@ &thﬁt,l y@g s@nt@ﬁﬁspmnauy%ubsmuted C1-

|ndependentl H C1- 12 aryl or C5- C12

afop| adlf spie or 1@@?@‘?@?@‘#}’&% of one of these, each of

whi ch RSN )? ewl?egg Qéﬂtl %d%?enﬁ&ﬁ@rttj nét%gf%(?s anotgpt o%aﬁ%%s%%ed Cs-

bi cyclirc or’ tri c g Ssys

6 Coenbeseth s@hpmmgﬂ ledst pigd drbmlatiy rilg) aﬂd iy &t ﬂbdr hetél@atoms
fused to a C5-C6 or C5-C6 heteroaryl ring
r PHgCted PN #agym% aé@t%ﬁ%@nteé 1 Ga8 e tent @ﬁ@haéﬁkﬁle s

KRRl ycROSIohib OR 6085 t108n SAbAHERL e B AR biebdth Riched to

the same atom of W, provided that each X comprises at least one aryl or heteroaryl
ring;

each n, where present, is independently 0-3;

each m, where present, is independently 0-4; and

each R, where present, is independently H, C1-C8 alkyl, C5-C12 aryl or C5-
C12 arylalkyl, or a heteroform of one of these, each of which may be optionally
substituted; or is a C8-C14 bicyclic or tricyclic ring system comprising a 5- or 6-
membered saturated or partially unsaturated ring fused to a C5-C6 aryl or C5-C6
heteroaryl ring, which ring system may be attached to nitrogen through any available

position on the saturated or aromatic ring;
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7 WD 2008/ 128121 PCT/ US2008/ 060140 w th the proviso
that, when b is 0, Dand D are not both of the

WoRE2O Rk Z NO _-W)--- X (Y)ymn N |In BEOUKEN8/060140

aspect, the invention provides a conmpound of formula
(I't)y DU(Il) 5 or a pharmaceutically acceptable salt
or hydrate formthereof; wherein Dis selected from
the group consisting of RL O X~ VV(Y)n1Z | Ra Ri

) m Rt Repiviso R whorlb § 09 e g B&%%Péﬂﬁ@@%@ﬂ

Ra and Rb is independently H, Cl-C8 aIkyI, C2-C8

al kenyl or 10 C2-C8 al kynyl, a heterof ormof one
of these, each of which may ipehal |y

substituted; or optionally substiguted phenyl; Rl is

i ndependently H or optionally_substistuted Cl1-C8 al kyl;
Y, where present, independent
alkyl, =0, OR NR2, OC(O R NRC(OR NRSO2R or COOR,

wherein each Ris inde t , C1-C8 15 al kyl or
Cl- C8 heteroal kyl, and wherein t Y groups can
cyclize to forma 3-6 nmenbe iAng that can be

saturated, unsaturated or aromati'¢, and which ring may

In another aspect, the invention provides a compound of formula (II)

D—U (II)

or a pharmaceutically acceptable salt or hydrate form thereof;

wherein D is selected from the group consisting of

R' o]

wherein each R, and Ry, is independently H, or C1-C8 alkyl, C2-C8 alkenyl or
C2-C8 alkynyl, or a heteroform of one of these, each of which may be optionally
substituted; or optionally substituted phenyl;

R'is independently H or optionally substituted C1-C8 alkyl;

Y, where present, independently represents C1-C8 alkyl, =0, OR, NR,,
OC(O)R, NRC(O)R, NRSO;R or COOR, wherein each R is independently H, C1-C8
alkyl or C1-C8 heteroalkyl, and wherein two Y groups can cyclize to form a 3-6
membered ring that can be saturated, unsaturated or aromatic, and which ring may
include a heteroatom selected from O, S and N as a ring member and may be

optionally substituted;
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i nclude a heteroatom selected fromO, S and N as a
ring menber and may be optionally substituted; 8 WO

wWQo®8M12a3121 PCT/ US2008/ 060140 W where presePCT/US2008/060140

i ndependently represents an optionally substituted
Cl-C6 al kylene or Cl1-C6 heteroal kyl ene; X, where
present, independently represents an optionally
substituted C5-C20 ring system conprising at |east

51 r ok Vs Riroar bt Rsrf e ™ & 8oy SR EEL 1 co

ehtkiRie 3r 611 W Bet&odikyaeber ed cyclic group or two 5-10
menbered cyclic grou&s that are both attached to the

same &% ot provenp drnppeiedentlin aepresgats ak opapiyselstigpted Cs-Cao

| east . roaryl r.i : r

oF B ROR Bt al RAToRE gt b D Qpeul BEsFatoupy seteced
I SronnePeand Snislayriy MembardaddcapaepreRGy etiee a8indleSa8tmembered
is independentu% H Cl-C8 al kyl, C5-C12 ar%égor C5-
ceycligraroup ifvo 110 pepbersdspelingigrproihat ¥e bpthediached e he same
0 j . t.i I : ' . [ P
B R; BRI R BRANS oo ey ey ing:

5- or 6achmembereoiesat,us aidepkndentpa®-Bi al | y unsat ur at ed

ring fused to a C5-C6 ar. or - het eroaryl ring,
whi ch F?ﬁ@nsvg?gﬁvﬁﬁv’ﬁégéﬁ?%%ﬁ’38?53H§trogen t hr ough

any avajdpa®l @nir ROt ii@i%d@ﬁénh&ﬁlysﬁ,t@f-@seﬂkﬂ,rcﬁm%}*l%r C5-
ring; Zis an optionally substituted Cl-C6 "am noal ky
gddpryibiéykepna héterofiorimef orgyof thpse.j aack opwbich anaycbegyptionally

" S &l g B i SREGRER fog i Sy 5- or 6
hadethbeddes@ir&8€ br Ftialsy ﬁﬂ%d@lﬂﬁ&ﬂﬁﬂ% fkdée(ﬂ'lto HC5C% 481 or C5-C6

al kyl, C1-C8 al kenyl, d- 20 C8 a nyl, C5-Cl12 aryl,
Chetearyd ripgawhkigh ringsygtemanasy bst taghest togpigogsn thieuglpany available

e . i.ch - ly substituted; or Cl-C8
a?é???ﬁEéﬁ%gagﬁgé%§ﬁ¥8%é@§§§’Ikynyl, C5-C12 aryl or
C5- C21 74k yh aptiotally etbstithed €1 @f@aminohlkongoop whee#iethe amine may

each of which may be optionally substituted. In
ahBitheProfestraar unprpeciesl fopni K provi des a conpound of

formil g E}e@ ts ZéRQ-@éf( ?l@ -G50RYP @U‘Béé%m%(?@ l¥oQR?, -NR®,,

accept ab salt or hy rate formthereof; erein Dis

setidobebaldy whert bachgR oid pndepearsiestly by oo€©19C8 alkyl, C1-C8 alkenyl, C1-
C8 alkynyl, C5-C12 aryl, C5-C21 arylalkyl, or a heteroform of one of these, each of
which may be optionally substituted; or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl,
C5-C12 aryl or C5-C21 arylalkyl, or a heteroform of one of these, each of which may
be optionally substituted.

In another aspect, the invention provides a compound of formula (ITIA)

D—U (IIA)

or a pharmaceutically acceptable salt or hydrate form thereof;

wherein D is selected from the group consisting of
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WD 2008/ 128121 PCT/ US2008/ 060
Ra R ON RRoRa~l uRb Z

wO 2008281 0 Ra Rb (I)mR O\
N (Y) R6 \R6 wherein each Ra
H, or Cl1-C8 al kyl, C2-C8 al ke
a heteroform of one of these,
optionally 5 substituted; Rl
optionally substituted Cl-C8
i ndependent|y represents Cl-

OC(O R NRC(O R NRSCPR.0

ird end W H diL- aI I

and ei n|two PSy €A
red\d thm:cbn b sat

i ¢, cand whi ch Ting® ey
selected fromO0, S and N as a
optionally substituted; W wh
i ndependently represents an o
Cl-C6 alkylene or C1-C6 hete
present,

140 RL 0 X-_ W(Y)YmzVv /
NN)n N)nOO ZNlul
O)---,/- and i REMUSI008(060140
and Rb is independently

nyl or C2-C8 al kynyl, or
each of which may be

i's independently H or

al kyl ; where present,

al kyl J\
z N/R1

’T O, :CR NR2,
e ach Ris

r ClﬂCB hiet er oal kyl ,
elize t rnla 3-6 10¢°
ur at ed, dhsat irated or

sJPnclude a§10a¢oan N
ring menbef ahd may be

ere presenty M
ptlonally/éﬁbgtltuted

roal kyl ene; 15 X, mhere

i ndependent|y represents an opti onal

subst | e esh®end K nyyindgrendenthyoldperi Si-6§ aéltyl,l @x€8 alkenyl or

t|c rin heter
PR3 PSR Lo ORp S o e R T

ektthetutél;si ngl e 5-15 nenbered
5-10 nenbered cyclic groups t

P/%e OHtlonally

cycllc group or two
hat are both attached to

t he saffeis iadenandentiyH or enticnally sustited 1 X &dkyi i ses at
| east “]fn%vh%feyﬂra téﬂrg& ﬁ%;?cf‘eﬁlgﬂr ééﬂré‘s%nts%)l @@\NE%/P =MRE q\Ilti%,

pr esent IS I'n

I ©G(OIRPNRAECOIR, 3NIQS(43R aJn@Oém;
indeg%wsently H, Cl-C8 al kyl
\¢

af iy

each m re pres
kvhieGein wimrlélspn@En(ﬂcntllysH C1-C8
Ch-Cl12 aryl or Cl2

[-C8gietesoatieylepnsk %P?Wftwa%gwpf FALGYC 1éf‘a£°rf°’6¥1 a3-6

We%e@rnﬁﬁh%h%%bdu}'ated, unsaturated or aromatic, and which ring may

include a heteroatom selected from O, S and N as a ring member and may be

optionally substituted;

W, where present, independently represents an optionally substituted C1-C6

alkylene or C1-C6 heteroalkylene;

X, where present, independently represents an optionally substituted Cs-Cyo

ring system comprising at least one aromatic ring and up to four heteroatoms selected

from N, O and S as a ring member, and can represent either a single 5-15 membered

cyclic group or two 5-10 membered cyclic groups that are both attached to the same

atom of W, provided that each X comprises at least one aryl or heteroaryl ring;

each n, where present, is independently 0-3;

each m, where present, is independently 0-4; and

each R, where present, is independently H, C1-C8 alkyl, C5-C12 aryl or C5-

C12 arylalkyl, or a heteroform of one of these, each of which may be optionally

substituted; or is a C8-C14 bicyclic or tricyclic ring system comprising a 5- or 6-

membered saturated or partially unsaturated ring fused to a C5-C6 aryl or C5-C6

10



10

15

20

25

substituted; or is a C8-Cl4 bicyclic or tricyclic ring
system conprising a 5- or 6 25 nenbered saturated or

w@aoosi12d1kly unsaturated ring fused to a C5-C6 argl/Us2008/060140

C5-C6 10 WD 2008/128121 PCT/ US2008/ 060140 het eroaryl
ring, which ring systemmmay be attached to nitrogen
t hrough any available position on the saturated or
aromatic ring' Zis an optionally substituted Cl-C6

a wherein th

oPetBbrdgar BB S el e %%@%W%%Pé@@ﬁ%% sny available

tion gzﬂ@)s&&rate({-ﬁoz&&%atl&'x@ -O(Q OR8, -
R82, azido or halo, where each R8 is |nde endentl
H or €is @gontiduilly sesticgehCk &yaminglkymoup kpewgin the amine may
r k or a heterof orm of one

e i oBioteq SRnfRRAEARYl o1 a het ero
subst i mrepdasem —OR? C@cmomﬁ, ; omzmme@ﬂom@; @SOOR?, -NR?,
al kynyl Cl2 ar or C5-C21 arylal kyl, or a

hé%lé? of B%an wherp g nsw&e@endéa% H@Pr (b alhaalyﬂfag ykenyl, C1-

t
OB MPL] A .08, iy ORAL b 80 1 o, cac o
Wwhich may RLoidDaRy shbsHtuted; )Jr CZ-08 :Nk;ﬂl,\lC2R28 @kdzny@ CT- \Z,S)aﬂlkynyl

e oG €ty e pBT RGOt O 1e8hyfarphich may

eggg,ﬁgmuggmwuﬁhapnd Rb' is independently H, or Cl1-C8
F al kenyl or C2-C8 al kynyl, or a

het er oﬁroarmtmr asprst, dfie inegmn EacHesaf cashpaind whyorbala (1):

optionally sqpstltuted or is optionally ,substituted

phenyl ; each Y a{d Y independently r'presents Cl-C8
al kyl, =0 o(R N OC(O R, NRC(O) R/ NRSCZR o, COOR,
mherein Ri ependent |y Hp7 C C8 kyl|or 20

CL-C8 h and wherein t gr oyps can (1
cychNyze 1 mber ed i | e
sat ur|at ed, aturated 8r—arondtic, h ring may

i ncl de a et eroat &1 sel ected from 0" S andii as
ring menber and may be optionally substituted; each W
and W independently represents an optionally

subst i bk pHarfbc&Rically acceptable salt or hydrate form thereof,

wherein each R,, Ry, R, and Ry is independently H, or C1-C8 alkyl, C2-C8
alkenyl or C2-C8 alkynyl, or a heteroform of one of these, each of which may be
optionally substituted; or is optionally substituted phenyl;

each Y and Y’ independently represents C1-C8 alkyl, =0, OR, NR,, OC(O)R,
NRC(O)R, NRSO;R or COOR, wherein each R is independently H, C1-C8 alkyl or
C1-C8 heteroalkyl, and wherein two Y or Y’ groups can cyclize to form a 3-6
membered ring that can be saturated, unsaturated or aromatic, and which ring may
include a heteroatom selected from O, S and N as a ring member and may be
optionally substituted;

each W and W’ independently represents an optionally substituted C1-C6
alkylene or C1-C6 heteroalkylene;

11
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25 al kyl ene or Cl-C6 heteroal kyl ene; 11 WO 2008/ 128121
PCT/ US2008/ 060140 each X and X i ndependently

WO e@sazant s an optional ly substituted C5-C20 rPEIyUS2008/060140

system conprising at | east one aromatic ring and up to
four heteroatons selected from N, 0 and S as a ring
menber, and can represent either a single 5-15
menbered cyclic group or two 5-10 nmenbered cyclic

o W I BB Db BRRY Ko CBRAPTGL DR G ring

OR&stéh )tbmﬁﬁmﬁ@b@l%@s%bﬁé afonti@ic rin@AGH uRtéfshr Rkteroatoms selected from
i ndependent|y represents -0- or -NR2-, where each R2

i &, Q adepaniang memyer, gpd et feprragntyeithersstingledeld r@amipged cyclic
al kyl titut

o lg@(gl eor gvrvo ggl[tqqrgg[s{)%xg g@ﬁ% gré%b;% aetg{ae l%oﬁ 8E§ thg(lﬁ] ?q_éh%%gme atom of

C OVIpr W& eproaided fighit e&hcX and &N doﬂiiprﬂse& ak Rﬂﬁpﬁhﬁ deyitor Met@ro&ryl ring;

10 each mand m is indeFendentI . each Rl and R;

i s i nd&pdrdend infiea?ndﬁﬁ Y BRETSEYLS s@o@f rl}“&t eyherg cegh R

a OgYa1kG Py -
O 0 R ST gy
r ﬂSr}EEeoﬂllsylamr cm@tdr(bnﬂi ofyQ subQf ntaytbech HOohd @2en L comprises a ring;

hydr ocar by nker, 0 Ly 15 containing from1-8
heteroﬁ?gﬁﬁ éEFE@ 1¥%ﬂ$$b3® and S, which linker is
1-18 @&gﬁﬁah@n{qp&h&fﬁx%uf@qnted al ong the shortest
path between Q and Q. In anot her aspect, the

i nvent earh RrandiRies indepongrodyd! of oﬁtmnnhlw alb(sumed CRC® atiyl;
Ri | RU
Shar mesh A kil £ e e i TePSine B oLy Wihfi 1 Lo

t Beieafkyl WRbeidd each Ra, Ra', Rb and Rb' is
|ndepengéntly H, or Cl1-C8 alk I - al kenyl or
cz C8 &lmRpigsants momlonélﬂiew@rs@tmfﬁdcﬁl Qﬁé hgdroeybgldinksg @ptionally

I t Y,
LT 6 SSMERRL YRR 805 AR N i
Oalo)sRn length WREH( Eurte AINRSZARe SliortecGRth bieren Q aelac@’ Ris
|ndependently H Cl1-C8 al kyl or,  Cl-C8 heterqal
and whét i9théragpept, ghe we@w@%gwé%a a;%wquzlé of 60%13(%1@
3-6 12 x—_

g

R

or a pharmaceutically acceptable salt or hydrate form thereof,

wherein each R, R,-, R, and Ry is independently H, or C1-C8 alkyl, C2-C8
alkenyl or C2-C8 alkynyl, or a heteroform of one of these, each of which may be
optionally substituted;

each Y and Y’ independently represents C1-C8 alkyl, =0, OR, NR,, OC(O)R,
NRC(O)R, NRSO;R or COOR, wherein each R is independently H, C1-C8 alkyl or
C1-C8 heteroalkyl, and wherein two Y or Y’ groups can cyclize to form a 3-6

12
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WD 2008/ 128121 PCT/ US2008/ 060140 menbered ring that
can be saturated, unsaturated or aronatic, and which

WO povg/12891 i ncl ude a het eroat om sel ect ed from BCT/BS20081060140

N as a ring nenber and may be optionally substituted,
each Wand W independently represents an optionally
substituted C1-C6 5 al kyl ene or Cl-C6 heteroal kyl ene;
each X and X independently represents an optionally

bst.it ut ed -2 ' { i sin t. | t.
oMb o] Pt lief 6 S0P ERET misBl B B ooER gy
f iMdeM helbr8t@mSeREted ffon @, BRADA as Ak HMbELRIaaSNbe
either a single 5-15 nenbered cyclic group or two

5op@onatlisebssiditedicl i ¢ groups that are both attached to
the Saggcha\yvoa!}?d%’ 911916 n%%ntw re f)ersgﬁlté gl? ? éé}l%h ?&%Btu)t(f;(ﬁeg—C6
e aryier hiete PP R

X' conprises at Ieasﬁgon roar
ealkhleqe and1 Q6 hdictepikpaat | y represents -0- or -NR2-,
where each R2 is. jndependently H or optional

subst i fifthed 2ed XCandgpeasiently FepEgsents A Ppgimsaélbfssyb%tiﬁf\e/té%l CeiCao ring
o, %&ﬁ %519@{15}{% at 18hst BHE al%ﬁlaﬁgtri!ﬁ %E%Q 0% th%t&l?s lected from
bo when c a ach h and n s

nprises ring,
i INJ€pamidend 4 yin®n@mbeid Gné amhrepreand eirther sssingle §pdndembédryd cyclic
0-4; each RI__and IS independent | or opti onal
SBELPIE req GITeEbEPkICI Sah B ghdboh Sl B b B ey atom of
r QPLENEND DRI AR bR hid KoRSIbEi s 8 1edr-dab ar@ B AORIJAWI ring;
group; and L represents an optionally sub;tltuted )
C1- C24 eihd? endfbyndepémicatly rapptsenin all- pr -19R -cohemieading ™ is

from 1-8 heteroatons,sel.e d 0 and S,,, whic

| bttty HE B RERLT R T Sl S Pl i fhysa €1-
SIBrHeRgbalRAL br BiRtOMOh & @Bkd Q mab%e&%ﬁ@x’heﬁflp@ﬁﬁapris%bﬁring;
i nvention provides a conmpound of forrmula (2): 13 WO

2008/ 1e&honm arpar/iyspigpsylesdndd: X WWw/X RL OO R
)N = NegiNnNad B YindeRndedty §4(2)  Ra”
each R' and R" is independently H or optionally substituted C1-C8 alkyl;
each Z and Z’ independently represents an optionally substituted C1-C6
aminoalkyl group; and
L represents an optionally substituted C1-C24 hydrocarbyl linker, optionally
containing from 1-8 heteroatoms selected from N, O and S, which linker is 1-18
atoms in length when counted along the shortest path between Q and Q’.

In another aspect, the invention provides a compound of formula (2):

13
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15

Rb" N"X ~Ilr \ NOR'" O "Z or a pharnaceutically
acceptable salt or hydrate formthereof, wherein each

WOR2008R28121 Ra, ,, Rb, Rb, and Rb" is independentPgI/HS2008/060140

C1-C8 al kyl, (C2-C8 al kenyl or C2-C8 al kynyl, or a
het er of orm of one of these, each of which may 5 be
optionally substituted; or is optionally substituted
phenyl ; each Y, Y' and Y" independently represents
Cl-C8 alkyl, =Q_OR NR2, OC(OR NRC(OR, _NRSO2R or
COOR, wherein eachWR is independently H WCI-C8 al kyl

or Cl-C8 heteroal kyN, and wherein two Y gr oup,

can cycll?e t®\ for 6 nenber ed an ﬁe

sat yr at ed r aromati c, ring!my _
10 ? & \R; elected fr ),/ S z
ring nber opd onal substitut eac;aH//
W W aAnd W né%pendémtly #émrééents & opti onal |y i
substituted %1 al kyl ene onf Cl-C6 heteroal kyl ene;

each X, X and X' independently represents an
optionally substituted C5-C20/ 15 ring system
conprising at |east oné ar ic ring and up to four
het eroatons selected fro and S as a2ring
menber, and can repreggent i thgr™ a single 5-15
menbered cyclicRgKo or M 5-10 nenbered cyclic
groups that are bot ched Yo the sane 14 WO
2008/ 128121 PEI/ US2008/ 00140 watom of W W or W,
provi ded that c cand X' conprises at |east one
aryl or heteroafyl }i1g; each Q Q and Q'

i ndependently regpresents -0- or -NR2-, where each R2
is independently H, optionally substituted Cl-C8

al kyl or o tionally.substiiute er oal kyl ;
or one®ofP %) i ly Efceg'ﬁ‘éfé %Céy(%te ﬁ’é’ ‘?ﬁgen L

corrprl S@@re@l ézlcﬂ(Ra, R§&EJ1 R, Rg an@Ry- R'independed@pendeati Los alkyl,
m' i s independently 0-4; each Ri,

R£12a¢1%1 alhenyllog erﬁlg pléﬁ@bén@n %/hqtprefor@lptfl asR&f fhese, each of which may
SHD %f)ﬁéﬂﬁ'ﬂ? Qul%l'tt@d,%lr Ifsy(gptlonally substituted phenyl;

each Y, Y’ and Y” independently represents C1-C8 alkyl, =0, OR, NR>,
OC(O)R, NRC(O)R, NRSO;R or COOR, wherein each R is independently H, C1-C8

alkyl or C1-C8 heteroalkyl, and wherein two Y or Y’ groups can cyclize to form a 3-6
membered ring that can be saturated, unsaturated or aromatic, and which ring may
include a heteroatom selected from O, S and N as a ring member and may be
optionally substituted;

each W, W’ and W” independently represents an optionally substituted C1-C6
alkylene or C1-C6 heteroalkylene;

each X, X’ and X” independently represents an optionally substituted Cs-Cao
ring system comprising at least one aromatic ring and up to four heteroatoms selected
from N, O and S as a ring member, and can represent either a single 5-15 membered

cyclic group or two 5-10 membered cyclic groups that are both attached to the same

14
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each Z, Z' and Z" is independently an optionally
substituted Cl-C6 10 am noal kyl group; and L

wo e@sazant s a Cl- C24 hydrocarbyl |inker, opti oPel/U§2008/060140

containing from1-8 heteroatons selected fromN, O
and S, which linker is 1-18 atons in | ength when
counted al ong the shortest path between Q and Q, and
which |inker may be optionally substituted. 15 In

WA RoS Wil BSOS 38 B TROHE P hne aryt or

OhewdrdaP@nfmaceutical ly acceptable salt or hydrate form
thereof, wherein Rais Hand Rb is R5; RS is H or 5.
Cl- C8 andy@, Qemd®” Hidreangdentlyorprgents kPnor -NRr, whespgach R™ is

Sl R T
NREEefRR y1;NRSGR Br more SXQRY’ mfdieDeinay ®aalbold iwthen L comprises a ring;

i ndependently H C1-C8 al kyl or_Cl-C8 heteroal kyl; W
represé%W§L§na%%FiEﬁ%ﬁﬁ9m§@5¥pﬁ¥uted Cl- C6 al kyl ene or
Cl-C6 hetergal ener d fedifRy.gsents an optional ly
substiFutéﬁ’%ﬁ;%g%'f?ﬁg%§§3teﬁﬁzohprising at | east

one ar omatR'c R iand RAnd ingeptadehdyi] dredpeiooait yosmbstteteda® led8 alkyl;

fromN, S .as .a.ring 15 WO 2008/ 128121

PCT/ USSBET GB0BIE InBR TG G ey sbsH e GhES a
ShAMARIR1 &Ruptser ed cyclic group or two 5-10

menbered Cyclic groups that are both attached to the

sane afonpwfentya ol dvdddedradadtyl livkarhoptionalhpedrsagingtfrom 1-8

| REBtoalif Bletleq oSt ELAR dpliiery’ B SRRBE iy Fen
5 coutisd albait 8@ s6drtds8 pah bittweeRQ SRt QQRAAN Whichubikei hdl 66

Cl1-C8 heteroal kyl; or Q may be a bond when L
c ORfealiEsubstifytel: mis 0-4;

In another aspect, the invention provides a compound of formula (3A):

X\W
Q
N N e
TR MO
o Rb (Y)m P

or a pharmaceutically acceptable salt or hydrate form thereof,

wherein R, is H and Ry is R5;

R’ is H, or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, or phenyl, each of
which may be optionally substituted;

each Y represents C1-C8 alkyl, =0, OR, NR,, OC(O)R, NRC(O)R, NRSO,R
or COOR, wherein each R is independently H, C1-C8 alkyl or C1-C8 heteroalkyl;

W represents an optionally substituted C1-C6 alkylene or C1-C6
heteroalkylene;

X represents an optionally substituted Cs-Cyo ring system comprising at least

one aromatic ring and up to four heteroatoms selected from N, O and S as a ring

15
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pis 2-3; Z represents an optionally substituted Cl-C6
am noal kyl group; and 10 L represents a Cl-Cl4

wapdoplizaier Cl- Cl4 al kenyl ene, Cl1-Cl4 al kynyl eneCT/0S2008/060140

Cl2 arylene, C5-C21 aryl al kyl ene, C5-C21

aryl al kenyl ene, or C5-C21 aryl al kynylene [Iinker, or a
het er of orm of one of these, each of which nmay be
optionally substituted. In preferred enbodi nents of

formyl a A, Zis a.Cl-C6 am_ngal k roup. of the

¢ el e eraiy b Gt 8 1 & et R jstira Py 510
S u{&{ljetréat@dn&%m@?s flakyk both atthBhbitRN R eyatSRE W I prbeided that
Cl-C8 heteroalkyl. In other enbodi nents, R3 can

c%qm?i@omptiwsmye@st@ﬁaasdjoabetmoamltrin@gen atomto form

an opti I ulst i tuied l4c [ -

ring n%g}reggmaﬁ(?é# '1\55;% a&@%?%}%r% ulﬁ%ﬁdgég Jeégt\éf%% Plg?ég),nauy
ugstatitited € 0-G8 alidyl ooedptionalanhbeieyited @t-@8 metkrcllkyl; or Q may be a
addi ti onal heteroatons selected fromN, 0 and S as a

r PARE WBFHHECOMPYSeSH Wifire embodi ments of fornula (3A),

each R4 jsg.i.ndependently H, or an optionally

substituted 'Cl-C8 al kyl or optionally substituted

Cl- C8 et 213pal kyl, and the two R4 groups on one

nitrogen can cyclize to forma ional | ubstituted

2 acy O TED GO RGP e R ganecalk ggpp: and
azacycli gp@tQidPa (R RGIRALAY @t at4 a1kASAH! €1 & 4fikynylene, C5-
aromatic, and may contain 1-2 additional heteroatons

sé€llderydehef Core N, aryl2kyBnarfdS-S24srydalkényleneeerfey-C21 rwilkynylene

2008/ 128 PCT/ US2008/.060140 , | not her, aspect,, the.
MR ST B ol caeob ARsu et Y ERR TS be SpRSGH B utea.
N N (3)n ?I%feQdd csdirkes &F i@fm@la@@ﬂ)’,flﬁi@%@ﬂ—@@'ahﬁnqalkyl group of
acceSipt able salt or, hydrate formthereof, 5 wherein R

i gherorrgpla e HEB ARyl wheep RCs Bl k@ pptignallgznbgitated (8 alkyl or

eack I ) ' Iy substituted; each Y
r gé@%ngﬁelﬁts}é\@ffwﬁg&él(%]ile?%g%g%a NR2, OC(O R, NRC(O R
NRSC2RIn othe bR dimvbes e Teagagblis wish Rhde pe adiacdnk yittdgen atom to

Cl-C8 al kyl or C1-C8 heteroal kyl ; Wrei)r esents _an ]
o R bHLPRtPah Shstifutespzaqycts eEtuRhaEE Hot0 e gsmbers, which

azacyclic group may be saturated, unsaturated or aromatic, and may contain 1-2
additional heteroatoms selected from N, O and S as a ring member.

In some embodiments of formula (3A), each R” is independently H, or an
optionally substituted C1-C8 alkyl or optionally substituted C1-C8 heteroalkyl, and
the two R* groups on one nitrogen can cyclize to form an optionally substituted
azacyclic group having 5-10 ring members, which azacyclic group may be saturated,
unsaturated or aromatic, and may contain 1-2 additional heteroatoms selected from N,

O and S as a ring member.
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10 heteroal kyl ene; X represents an optionally
substituted C5-C20 ring system conprising at |east

wop@saesiemti ¢ ring and up to four heteroatons BEI/E810081060140

fromN, O and S as a ring nenber, and can represent
either a single 5-15 nenbered cyclic group or two 5-10
menbered cyclic groups that are both attached to the
same atom of W provided that 15 each X conprises at

| east etero =
o, it B FLORichasthltia RREG T BTy
substltuted Ct- C8 al kyl , ox\gwtlonally substltuted

Cl- C8 heterodl kyl ; or Q may bond when L
conprises a fing; mis &4,
an optional lly substitute
L representq ayCl- Cl{ al Ccl{c14
Cl- Cl14 al kynyl en Co-
aryl al kyl ene)\ C5-(f21 aryl al kenyl ¢ne, 9
aryl al kynyl e |onker ,mor a het®rof or jheof one of

t hese, each of which may be optionally substituted.
17 WO 2008/ 128121 PCT/ US2008/ 060140 In yet another
aspect, the invention provides a conmpound of formula
(4): Xotra pharR&cé\htNal(lﬁ)tccepﬂRﬂENal@of_hy@atﬁﬁoﬁl theRofy a
pharnaceutlcagly acceptabl e salt or hydrate form

t her eotvhersigRepsdil Prigsl-¢8 allfyl, §r2- @ﬁ—a@n}éﬂl QVf§2- C&’ZH?ZS}’l each of

g tt phenyl, each of which may
be optlonﬂg?éﬁ) tﬁ%dﬁl each Y represents Cl1-C8

al kyI ea®, Y GRreduRad, C1G0CE @kl?l FRAR) MR, IRSAIR, NEC(GIFORRSO:R

cf* é@%t@}%ﬁ{?ﬁé‘i ?S&% %%?l nt VIE.I, t‘q‘%ﬁ}g %llé&;pé)ﬂeteroalkyl;

substi iitGfleselrs 6R o ?hl%hl%%ﬁb&ftut@%t@ﬁcéglk rhebpel i ene;

X represents an optionally substituted C5-C20 ring
shstemalkybaner i si ng at | east

X represents an optionally substituted Cs-Cyo ring system comprising at least

yl group; dyd
Ikenylene

one aromatic ring and up to four heteroatoms selected from N, O and S as a ring
member, and can represent either a single 5-15 membered cyclic group or two 5-10
membered cyclic groups that are both attached to the same atom of W, provided that
each X comprises at least one aryl or heteroaryl ring;

Q represents —O- or -NR’-, where each R” is independently H, or optionally
substituted C1-C8 alkyl, or optionally substituted C1-C8 heteroalkyl; or Q may be a
bond when L comprises a ring;

m is 0-4;

pis 2-3;

Z represents an optionally substituted C1-C6 aminoalkyl group; and

L represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.
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one aromatic ring and up to four heteroatons sel ected
fromN, O and S as a ring nenber, and can represent

w@paoRaesial si ngl e 5-15 nmenbered cyclic group orPCROSHOLM0140

menbered cyclic groups that are both attached to the
same atom of W provided that 15 each X conprises at

| east one aryl or heteroaryl ring; Qrepresents -0- or
-NR2-, where each R2 is independently H, optionally
substituted C1-C8 al kyl .or tiona]ly substi d
e Wby aasiey ety e e BBR P s f sSttREd o fSftmuta o
conprises aring; mis 0-45—_20 pis2or3; R3is H, or
an optiopally substituted Cl-&g alkyl or optionally
substityted Cgs C8 hetergal kyl 5.and R3 \can cyclize
with R4fon an fdj acent nN{rog atpm tol\form an

optional ly subktitutled a i C group having 5-10%
ring nepbers7 W azagycl i c\g.r‘ may be saturated,
unsaturated or arfpmati cz and maylcont@if1-2

addi ti onal 25 heteroatoms sel ect® froprN, 0 and S as
a ring nmenber; 18 WD 2008/128121 PCT/'US2008/ 060140
each R4 is independently H, or an optionally
substituted Cl1-C8 al kyl or optionally substituted

Cl- C8 beh phaalaksilticakhy deceprablewalt Bdh girate Fsrno thegdod,

nitrogen can_scycliz orm an_opti onal_l
subst | PHEEH Bz 5&&&@-@?@[\%@%&%@ﬁ@nzb%ﬂr%alhﬁ%ewhenyh
“@A&*bf%ﬁ@lgﬁlg&%e%%&u R)bRgus@t ur at ed, unsaturated or

aromatic, and may contain 1- 5 2 additional
het er oatadn¥ rgeteotsdd -CB athyN,=@ GRINE,, 43C®)Ri NRGiOMEXRSOR

and resents Cl- Cl4 al kyl 1-Cl4 a | ene
oo EDPERFRT af T cansa ey - i r 1 NSRS
aryl al kykgn&enan Ggdoi ! sabkRil ENECe Alkyfere 62&1-C6

aryl al kynyl ene |inker, or a heteroform of one of

t hetsealkydasia; of whi ch may be optionally substituted. In

still ot her .aspect he .1 nvent ~hOp provides a -
Compouttd B8t Rea spafy Sl TG0 HR R g a teas
None afdnfdtiNhg abd b réTdu¥ hterdatdnes @1dteld fbm O, CBand S as a ring
pharmaceutically acceptable salt or hydrate form

t EPEhsT, anfsan eprgserfreither ogngle Ryl S membergd gydisrgfpup exiwoeg>-10
alfbeled c‘%lip El%ﬂ}ﬁé thabAEBof attached to the same atom of W, provided that
each X comprises at least one aryl or heteroaryl ring;

Q represents —O- or -NR’-, where each R” is independently H, optionally
substituted C1-C8 alkyl or optionally substituted C1-C8 heteroalkyl; or Q may be a
bond when L comprises a ring;

m is 0-4;

pis2or3;

R’is H, or an optionally substituted C1-C8 alkyl or optionally substituted C1-
(C8 heteroalkyl, and R’ can cyclize with R* on an adjacent nitrogen atom to form an
optionally substituted azacyclic group having 5-10 ring members, which azacyclic
group may be saturated, unsaturated or aromatic, and may contain 1-2 additional

heteroatoms selected from N, O and S as a ring member;
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whi ch may be optionally substituted; each Y represents
Cl-C8 alkyl, =0, OR, NR2, OC(OR NRC(OR, NRSO2R 15

W@ro08DR21 wherei n each R is independently H, l€18S2008/060140

al kyl or Cl1-C8 heteroal kyl; Wrepresents an
optionally substituted Cl1-C6 al kyl ene or Cl-C6

het er oal kyl ene; X represents an optionally substituted
C5-C20 ring systemconprising at | east one aromatic

ring and to four. heteroatons. selected fr nd

S a0 aotHS ot B8P LR AR SR s ot

S PG sHBstIRRBDEN &R K SLhIKyD hAU el oRYQr&1pkdn one nitrogen can
menbered cyclic groups that are both attached to the

s yddizatefaraf angptignahly sbatiuiediazaeyatie gnoup daping Sek) @ng members,
I . .on ryl or e ryl ring: e ent s, - 0- .

| SRRE B ARG e SO BRET A o B 1
s Qhdtitioniledtetdat6lBs adliyttd ROEmAPLO andk lay a $il Shdrhther£chd

Cl- C8 heteroal kyl; or %Symay be a 25 bond when L

conpr i $dePEsantsyClifTidellgvlene, €3-G allpplensge b 14 alkynylene, C5-
P 8 ' '

e 2 e G G yafRgion® -G B RARAGRRY: 5-CoL argloymylene

Clinkat er oladt&pformanfdbnRf dese, eyd] ofzehivh ttayRé opriomily substituted.
adj acent njtrogen atomto forman . optionall

subst | S H AR Ficet Chsr BRIy OS e TR RE SR (5):
whi ch azacyclic XGLoUp may be saturated, unsaturated

or aromatic, and mayzcontain 1-2 additi orié‘f 5

het er @at ons selcect ed omN, 0 and S as 4 ringamenber; g
each B4 is Lnde ndepdtl y |H, or an optfjonally ’
substiltut edNCl- 28 al'kyl qr Cl-C8 hetrpa)KyT “group

arfeN"t he R&7 gr oups giitﬁ gjcycl izé to NR*
forman [loptiohal ly suBstitut ed azacyclyyg groupz£havin

5-10 rin§ menb&rs, which azacyclic group may bé&° ©
saturated, unsaturated or aronatic, and may contain

1- 2 ad@r # PhaEIAcausicRibY ascsnibifsal er Brdra@ fPmpergofo and S

as a ripn y ) - y

o1 ca TR C s PSR, E-E8 fuShi b, cach of
Coh@himay bd aptionhBneybsGhné1 aryl al kenyl ene, or C5-C21
aryl al kynyl ene |inker r a heterofor f_ope of

hase, CUden Farewpish- iy s XD OBk PORE RE{OR. NRSOR
aBPELRIR, AREGH ead @ id MYERLEGMHT QY] -E8%118)1 BPOQ B hQEroalkyl;
formula (6), and 15 nethods of using themfor the

pr epar aY irgpmesefits @owptomadly sobstitaedtllaC¢ dlkyleby or CT)CA 9) ,
( %@ero%ﬁ%le(n%ﬁ) :

X represents an optionally substituted Cs-Cyp ring system comprising at least

one aromatic ring and up to four heteroatoms selected from N, O and S as a ring
member, and can represent either a single 5-15 membered cyclic group or two 5-10
membered cyclic groups that are both attached to the same atom of W, provided that
each X comprises at least one aryl or heteroaryl ring;

Q represents —O- or -NR’-, where each R” is independently H, optionally
substituted C1-C8 alkyl or optionally substituted C1-C8 heteroalkyl; or Q may be a
bond when L comprises a ring;

m is 0-4;
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X-"w RLOZNN(6) RoORa (Y)Ymor a
phar maceutically acceptable salt or hydrate form

W@ b@sazf121 20 wherein each Ra and Rb is i ndepenB&niba0084)60140

or Cl-C8 al kyl, C2-C8 al kenyl or C2-C8 al kynyl, or a
het er of orm of one of these, each of which may be
optionally substituted; or is optionally substituted
phenyl ; each Y independently represents Cl-C8 al kyl,

= O Mo G e SRR QPR Pl R g b 1.

hetgee@abdily], artiR’ Mhesyelife WIPRY of AR HPScEh@Ritfeh hth toForm an
forma 3-6 nenmbered 20 WO 2008/ 128121

Poptiesiy s visged azacy¢lisgrotmbavizmd Jd@ r@atmﬁrabeéﬁ which azacyclic

un [ 0 i

h gfo%&)g%%} 5 ssaeu[rzétg{l,eugl%%t}lga’rtﬁag&%égm%l 5@8Hta nnlck n_gc%tlgnal
aheteroayonpesetptdddrah Ny O s hd 4 ﬁhgdlerﬂbéf epr esent s an
optional ly 4substltuted Cl- C6 al kyl ene or, Ci-

het er o&19YR e éndependspileSet an arf‘fl%lﬁ%ly élibairlwedsﬁb&& aligyl oy C1-C8
RGN BR) AT RATRE L RAPOof b Fthen P BT

Sopisormlly|stnlgpt1tlltedﬂnﬂll:yclﬂsrg]‘01qalmvm@ié9 eimg rmmlimes vehigh amgby:hc

5-15 menber ed lic group or twp 5- e ..
C PEUP AN b5L3: Qlf?‘)ééatunﬁ?tg H URPYEha F]&Yfﬂ‘étalé‘a‘r'rg addifjgpal
Ohet¥WoaRinVieftRebdlfiah NL©) £RIC1ask ﬁﬁgﬁfemls at |east one

aryl or heteroaryl ring nis 0°3; mis 0-4; Rl is H
or opt mmelsqntsemﬁétﬁltémﬂeﬂe@lfiwbﬂ ztdktdtnyl@el €144 alkynylene, C5-

02 agBen (3 Ul MhEiEoy Gt TRy Weae 2 U B BldRymytene

- GRIIR, & a hdW¥8Porm FZnd @f BHesdl@héh of\IBER nf @Q)@ oBﬁohzﬂl substltuted
[ ndependent ly H or Cl-C8 al kyl, C1-C8 al ken (\él
al kyny I argghdrpspegt. yhe ingentiopiprayiges wynomesroffo rrnula (6), and

o EIRERF T8 pRRT TRl PERFar ooy ol Pty (00>

CZHQBarﬂI (By&btyl
X w
T1 ] n
Z N N\/ ©)
T N | |
O Ra (Vm

or a pharmaceutically acceptable salt or hydrate form thereof,

wherein each R, and Ry, is independently H, or C1-C8 alkyl, C2-C8 alkenyl or
C2-C8 alkynyl, or a heteroform of one of these, each of which may be optionally
substituted; or is optionally substituted phenyl;

each Y independently represents C1-C8 alkyl, =0, OR, NR,, OC(O)R,
NRC(O)R, NRSO;R or COOR, wherein each R is independently H, C1-C8 alkyl or

C1-C8 heteroalkyl, and wherein two Y groups can cyclize to form a 3-6 membered

20



10

15

20

C5-Cl12 aryl or C5-C21 arylal kyl, or a heteroform of
one of these, each of which may 20 be optionally

waustzgiet ed. | n anot her aspect, the inventi onP@F/U81008660140

a conmpound of forrmula (7): RL' RURa" NYZ X~ W
RLOO HNO ZNNt O (7)) QL-Q 13" ORa Ro (Y)m
R61 11 N *~ R6 or a pharnaceutically acceptable salt

or hydrate formthereof, 21 WO 2008/128121

PCT/ US2008/ 060140 , wher ei n, each .Rb.and Rb' i

B SERAEHES S Yoy RO, anf it G Bt o
ahkyfyitom HledeBbRIOfDiMA Nias QMR g Hherhtt® 98d nRF®R oPlionally
whi ch nay be optionally substituted; or is optionally

sestifntes,ed phenyl ; each Y independently represents

o S Bfleseian i subd b fc o hor CRERH ©F

Ohetefchikgnbet er oal kyl , and wherein two Y groups can
cyclize to forma 3-6 nenbered ring that can be .
sat ur ate@Prestisatueiiallp subshipiet CeCodite WRICBHCAM Rt i least

| 86 Hdfhaitc ri'agtﬁga rgg;&gauf‘ L&k {s{;:?e'aeg’fm%l aNeh %l_da%%@vrling

rrng nenoer e optiona substituted;
r epneésenngd canreppiserathtya singls t5k Lumenib&td Cgelad geyhpoetwors-10
e B 0 S0 e RS S DA M rovidd
each X comprises at least one aryl or heteroaryl ring;

nis 0-3;

m is 0-4;

R'isHor optionally substituted C1-C8 alkyl;

Z is an optionally substituted C1-C6 aminoalkyl group; and

U represents —OR®, -OC(O)R?, -OSO,R?, C=0, -OC(0)OR®, -COOR?, -NR?,,
azido or halo, where each R® is independently H, or C1-C8 alkyl, C1-C8 alkenyl, C1-
C8 alkynyl, C5-C12 aryl, C5-C21 arylalkyl, or a heteroform of one of these, each of
which may be optionally substituted; or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl,
C5-C12 aryl or C5-C21 arylalkyl, or a heteroform of one of these, each of which may
be optionally substituted.

In another aspect, the invention provides a compound of formula (7):

R

Rb' |
N z

Ra
X\w
R Q ©

| n HN o)

N
Z N \/ (7)
o}
T | Q—L—O)Y
Rb Vi
O Ra N
RG/ \RG

or a pharmaceutically acceptable salt or hydrate form thereof,
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one aromatic ring and up to four heteroatons sel ected
fromN, O and S as a ring nenber, and can represent

w@paoRaesial si ngl e 5-15 nmenbered cyclic group orPCROSHOLM0140

15 nenbered cyclic groups that are both attached to
the sane atomof W provided that X conprises at

| east one aryl or heteroaryl ring; Qrepresents -0- or
-NR2-, where R2 is H, Cl1-C8 al kyl or Cl1-C8

het er oal kyl. h, of , whi may , be i gnal

ubst | POEE <1 Heohr oReti e Grehendibdy®: Cf ggagpu, c2-cs
- gﬁ%@l,or@mgh%nﬂ[ or 4 hdterbfd¥ht of ondBf \WEeE, &hth & Whichimay be
Cl-C4 al kyl or -C4 heteroal kyl; or one or both of

anpti@nally gabssiguted; o idoptieankly subsoimgndidesyla ring; n is

0-3; m]j -4 R I Sql of t
opti ona ﬁ%ygéqﬂ?g?@ﬁ%%%Ep?g%g?%%alfé% faf;f{g'gg_%ﬁéac % ’i'as&b)R’
I NREPERENRISY,Rl,or COWR, whdsyin,eaébR G ihdapanldestty BSE CIB alkyl or

\%qyl al kyl, or a heteroformof one of these, each of
ichd Retgrolkyb ansl srharain, tveq b Srpynstcar cydizeite foymeg3-6angmbered

g'_h‘rf%‘E dt GarPbe LdbrGiefl! difkadul NG érya%[ﬁ?&& R Wh?éh%eggtn%; inngfude a

ered saturated or partially unsaturat
f bstecbatam sel&BedBomrQ,|S ard Ias €6inhebantzanyd nraly ibg optibnadly
ri .. System may be attached to nitrogen through any
av PH{S‘%ICE position on the saturated or 30 aromatic

ring; 3¢ dfR«2RQ8h badealyREB{ RO O] OGAkIRne BRCH.CE and

Z' independently represénts an optionally substituted
Cheted®allgitdnapal kyl group; and L represents a Cl-Cl4

al kyl e Cl-Cl4 al kenyl ene.. C1-C14 al kyny] ene, C5-

C12” ar g BRE s S Gy SRR BT MR omprRing at eas
abi¢ alokRAY rRBand ap téRoueBdteRaydnd delediddenan No O drdkShs a Ahg

a heteroformof one of these, each of which may be

optendigalang canpproserfteaiyer a singlgRot hapmheisa syclic gigup or two 5-10

W@%ﬂ%ﬁ@@ﬁ%ﬁﬁ? tHdt £ %B&Uzﬂgcl%fd tfo %Mﬂ% a(t(%%l:of )&7 , Iyr\(/)é'ded that

X comprises at least one aryl or heteroaryl ring;

Q represents -O- or -NR*-, where R” is H, C1-C8 alkyl or C1-C8 heteroalkyl,
each of which may be optionally substituted;

Q’ represents —CH»-, -CH(OR)-, -CH(R)-, -CH,O-, -CH(R)O- or (CH»)sNH-,
wherein R is H, C;-C, alkyl or C;-C4 heteroalkyl;

or one or both of Q and Q’ can be a bond where L. comprises a ring;

nis 0-3;

m is 0-4;

each R' and R" is independently H or optionally substituted C1-C8 alkyl;

each R® is independently H, C1-C8 alkyl, C5-C12 aryl or C5-C12 arylalkyl, or
a heteroform of one of these, each of which may be optionally substituted; or is a C8-
C14 bicyclic or tricyclic ring system comprising a 5- or 6-membered saturated or
partially unsaturated ring fused to a C5-C6 aryl or C5-C6 heteroaryl ring, which ring
system may be attached to nitrogen through any available position on the saturated or

aromatic ring;
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ZNt O0(8) QL-Q@Q "Ro (YmMORaN CT (Y )mor a
phar maceutical ly acceptable salt or hydrate form

W@ b@saei121 wherei n each Ra, and Rb is i ndependePC1/¥S2408/060140

or Cl-C8 al kyl, C2-C8 al kenyl or 10 C2-C8 al kynyl, or
a heteroformof one of these, each of which may be
optionally substituted; or is optionally substituted
phenyl ; each Y and Y' independently represents Cl-C8

| kyl, =0 R, NRC(O R,.. NRSO2

Sher of FQ7 O 0 ReaGHUNGERINOITLT SR TRy g C1Cs
Cimésbahst efvpl kad , and wherein two Y or Y' groups on
one azacyclic ri&g_ can cyclize 15 to forma 3-6

menber édepieprity hel-(Cldrallndensa O r@ledkenyiengt Gt Atldaligmylene, C5-
a i i ch in [ het

CEATabr, £ A R TR LA RN B en
opihk@nad d etsohsin dfunedf (Ra€ Radl @iwhith niapde petdedlyl syibstituted.
represents an optionally substituted Cl1-C6 al kyl ene

or Cl- Ebanthes psRackheinaenting pigvidese ggpppoxnd of formiula (8):

i ndependently repr ggents an optional |y substituted

C5-C20 ring systemc rising at |east one|aromatic
ring and up to faur hetgroatons sel eated fr N, O
and S as a rifhg nber, ycan repres?nn ei ther a

single 5-15 nber

PCT/ USZ

h attaEhe ot hegdne

groups th mof W
or W, pravided It haf® eachvX and X' conprises at | east
one aryl S het &aoaryl ring; Qrepresents -Q- or

-NR2-, where R2 is H, Cl-C8 alkyl or Cl- RN
het eroal kyl , each of which may be optionally
substituted; 5 Q represents -CH2-, -CH n—L -CH(R) -,
-CH20-, -CH(R O or -(CH2)4NH, wherein Ris H C-C4
al kyl or C-C4 heteroal kyl; or one or both df'Q and Q
can be a bond where L conprises a ring; each n and n'
i s 0- 30ra pharmaceutically acceptable salt or hydrate form thereof,
wherein each R,, and Ry, is independently H, or C1-C8 alkyl, C2-C8 alkenyl or
C2-C8 alkynyl, or a heteroform of one of these, each of which may be optionally
substituted; or is optionally substituted phenyl;
each Y and Y’ independently represents C1-C8 alkyl, =0, OR, NR,, OC(O)R,
NRC(O)R, NRSO;R or COOR, wherein each R is independently H, C1-C8 alkyl or
C1-C8 heteroalkyl, and wherein two Y or Y’ groups on one azacyclic ring can cyclize
to form a 3-6 membered ring that can be saturated, unsaturated or aromatic, and which
ring may include a heteroatom selected from O, S and N as a ring member and may be
optionally substituted;
each W and W’ independently represents an optionally substituted C1-C6
alkylene or C1-C6 heteroalkylene;
each X and X’ independently represents an optionally substituted Cs-Cyg ring

system comprising at least one aromatic ring and up to four heteroatoms selected from

N, O and S as a ring member, and can represent either a single 5-15 membered cyclic
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each mand ml is 0-4; 10 each Rl and Rl is
i ndependently H or optionally substituted Cl1-C8 al kyl;

weawhi181and Z' i ndependently represents an optPCHEE1098/060140

substituted Cl-C6 am noal kyl group; and L represents

a Cl-C14 al kyl ene, C1-Cl4 al kenyl ene, Cl-Cl4

al kynyl ene, C5- Cl12 aryl ene, C5-C21 aryl al kyl ene,

Ch-C21 arylalkenylene or C5-C21 arylalkynylene 15
Iinker, rn1of one

s e T I e R
| BWeptw 0promd@u Itm%a@l X QAP XU RempfisdsQk Iaaktamé%}yl ot ¥gt8toaryl ring;
X-' WRa O R On Nn-~ ZI1 YoHLQL-Q) O Ra

(9) O|Q r@p@ﬁqﬁh&em N&at. Ivghem:%emfé@le@ alloyl ox Chydrhetegoalkyl,

f 0 Ra', Rb and Rb' is

8£ pen ea%%myég Epﬁ%ﬁﬁgu ﬁ%ﬂﬁﬁa al kenyl or

C2 c @ kmydentsm}@ he]moa?f)qrﬂHoR) Om}'Hsz AHREO- 8AC(KCH,),NH-,
of whi ch ma tionally substituted; or is

oG e Ry Coterhprerolh v and v

i ndepe

a0 RO ORrf B QRERGR R e T or g g
|ndepeadﬂmtmthlsOH}CB al kyl or 25 Cl1-C8 heteroal kyl,
and wherein té&g groups can cyclize to forma 3-6
menber &0 BAYWH IHBE/ 128121 PCT/ US2008/ 060140 ri ng

that caghbe! SAtRN AtiRghpeHMSAY W 8t §5idRhl REMIBLKEG: C ATY alkyl;
which ring may include a héteroatom selected fromO,

S and RhckisZ and Znigdepamtentlyanpresents ireomsjsmaby sibistituted C1-C6
substlgiied VVrepresents an optionally substituted
cirEr? Cl-C6 5 heteroal kyl ene; X

repres mpregdmsazpt:u amal divylen) st Lt 1 8RedPere2011d lﬂgllkynylene C5-
system conpri si ng at | east one aronmatic ri

t &12guHenset erlgdirslkynect e84 pomlikenydengner @g §31 arlealhigﬂylene
n% &' or eqe ﬁ)rllmroefpong%?ﬁl Vﬁ%@?ﬁfoﬁhlﬁfé ﬁ%&?)ggapglg%a[lliycsubstltuted.

ere cyc I'C group or
g r oups I hadthexraepdeqtie ab t@hgaotided m@rﬁlajmd aft coroda (O):

d YKL
ﬁ% -

or a pharmaceutically acceptable salt or hydrate form thereof,

wherein each R,, R,-, R, and Ry is independently H or C1-C8 alkyl, C2-C8

€))

alkenyl or C2-C8 alkynyl, or a heteroform of one of these, each of which may be
optionally substituted; or is optionally substituted phenyl;

each Y and Y’ independently represents C1-C8 alkyl, =0, OR, NR,, OC(O)R,
NRC(O)R, NRSO;R or COOR, wherein each R is independently H, C1-C8 alkyl or

C1-C8 heteroalkyl, and wherein two Y groups can cyclize to form a 3-6 membered
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10 X conprises at |east one aryl or heteroaryl ring;
each Q and Q independently represents -0- or -NR2-,

wob@sa2dR21 is H, Cl1-C8 al kyl, Cl-C8 al kenyl, oPCIZLSI088/060140

al kynyl, or a heteroform of one of these, each of

whi ch may be optionally substituted; or one or both of
Q and Q can be a bond where L conprises a ring; 15
each n and n" is 0-3; eachmandm is 0-4; each RI

and ent | ti onal I bstituted
ey i b SRR Dl o R A g A s R L o
aﬁet@ﬁiat@'ﬂ@élédtecﬁﬂbﬁﬂ(DtSJ&rﬁﬂNG@a% e ah& Wlay Be @pRonARd

20 represents a Cl-Cl4 al kyl ene Cl-C14 alykenyl ene,
Clutcsllwt%d kynyl ene, C5- Cl12 aryl ene, C5-C21

aryl al I )

aryl al @n%?%ﬁ%ggfl%ﬁém%% Sﬁt&%ﬂg{ler o 6 gﬁ( ]%E glﬁélo 6

t hewmallgdgld; of whi ch may be opti onal I y substi t ut ed.

25 WO 2008/ 128121 PCT/ US2008/ 060140 | n anot her

aspect X FCRESFHY heptERally suhstBedcbbenfiftess Y8 IT GpRjsing at least

(3] e i g o o bt O 8

amemh:eabﬂné csatdprasenttyyticiad €nglorsm 3 inemberked cyﬂe:rgourp eae 5-10
and Rb' is in dently H or Cl1- al kyl |
Caicgaperd! PP frat e BT RG0S s o e e that

OREdHh ﬂs@@%eas@@ﬁg‘a@f oMt BaryBdin %e optionally

substltuted or is optionally substituted phenyl; each
R ande®h Qsnd Rd epepdetently rdﬁruﬁnt@ pOt onalRy, whiye R fsulled1-C8

CHig Y pikepd R TR i cs s Bl PAGRT PERR o Pngle. gach of

hethedhoth@f B §ptidaRy QlibstiRREE or BRACH Kth WNQGRI TR Yak8e a bond where
oitlonally 10 substituted; or is a C8-Cl4 bicyclic or

EyaIises # fikg syst em conprising a 5- or 6- nmenbered

satura 0 al.ly unsaturated ring fused to a
C5-C6 tEgéil'l %nr(ﬂgé%@’ heteroaryl ring, which ring

syst emaﬁmuymbﬁd at’ti@dlaed to nitrogen through any
avai| agallc% R'and R" is independently H or optionally substituted C1-C8 alkyl;
each Z and Z’ independently represents an optionally substituted C1-C6
aminoalkyl group; and
L represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12 arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.
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20

position on the saturated or aromatic ring; each Q and
Q independently represents -CH2-, -CH(OR)-, -CH(R) -

WO @HBM8121 15 - CH(R) O or - (CH2) 4NH-, wherein RPECBUS3008/060140

Cl-C4 alkyl or CI-C4 heteroal kyl; or one or both of Q
and Q@ can be a bond where L conprises a ring; each Z
and Z' independently represents an optionally
substituted Cl Co6 aninoalkyl group; and L represents
a Cl-Cl4_al k ene Cl- Cl% al ken | ene

al kyny MEHPNESSPSSH B ipveRian v %%"Oé?fuﬁflifgfafl‘)féwlérﬂao)
C5-C21 | a Kenylene, or < C21 _aryl al kynyl ene

i nker, oNa heteroformof on®x0f these, each of which
may be opt|oned |y substituted.| 2& WO 2008/128121

PCT/ US2008%1 060148 | n anot her

provi des” co
O ONH O (11)

r_Mgpec Ro't he i nvention
nds of forms'a (1Y R1 Z 1| Ra Y Rb
QL NR62 P or a pharmaceutically
acceptable s or hydrate form reof, wherein pis
2-3; 5 wheos¥€ln and Rb are wynrdependently H or C1-C8
al kyl, C2-C8 al keényl or C2- C8| al kynyl, or a

het er of or mQf op& of these, h of _which may be (g
optionally uted;—eraTs O onal Iy substituted
phenyl; Rl is|H or optionally subgtituted Cl1-C8 al kyl;
each R6 is independently H, Cl1-C8valkyl, C5-Cl12 aryl

or C5-Cl12 arylalkyl, or 10 a heteroform of one of
these, o?@%ﬂarﬁf cwicﬁf'y RR¥plaBle QR 'oPH?drhﬁé oM aferdogt ed; or
iIs a C8- Cl4 bicyclitc or trlcyc Ic ring system

corrpr i Swhng?iIaCEh Rar R6-Reariddte b indapandanddet Ihor Cp&i& dligyll 2-C8

P oeh RS ih SR he o s i e e e hninh e

nbf)tﬁ@lﬁlﬂs} stibytieuted) o@%’o;ﬁmaﬂlﬁh{b@tlﬁﬁbﬁl ghedy1; on t he

sat ur at ed or

each R’ and R' is independently H or optionally substituted C1-C8 alkyl;
each R® and R® is independently H, C1-C8 alkyl, C5-C12 aryl or C5-C12

arylalkyl, or a heteroform of one of these, each of which may be optionally
substituted; or is a C8-C14 bicyclic or tricyclic ring system comprising a 5- or 6-
membered saturated or partially unsaturated ring fused to a C5-C6 aryl or C5-C6
heteroaryl ring, which ring system may be attached to nitrogen through any available
position on the saturated or aromatic ring;

each Q and Q’ independently represents —CH»-, -CH(OR)-, -CH(R)-, -CH»O-,
-CH(R)O- or —(CH»)4sNH-, wherein R is H, C;-C4 alkyl or C;-C4 heteroalkyl; or one
or both of Q and Q’ can be a bond where L. comprises a ring;

each Z and Z’ independently represents an optionally substituted C1-C6
aminoalkyl group; and

L represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.
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aromatic ring; 15 Qrepresents -CH2-, -CH OR) -,
-CHR-, -CH2O, -CHR O or -(CH2)4NH, wherein Ris
WOoR008128T241 al kyl or Cl-C4 heteroal kyl; or Q canP@EUS2008/060140
bond when L conprises aring; Zis an optionally
substituted Cl1-C6 am noal kyl group; and L represents a
Cl-Cl4 al kyl ene, C1-Cl14 al kenyl ene, Cl-Cl4 al kynyl ene,
C5- 20 C12 arylene, C5-C21 aryl al kyl ene, C5-C21
aryl al kenyl ene, or C5-C21. aryl al kynyl ene . |inker, .a
net er of GITRLGT Aapiat §F° iredioh Rta @SR G prepe D
optional |y substi/tuted.;, 27 WD 2008/ 128121
PCT/ US2008/ 0601 I n anot her asRect, the invention
provi des conpoundg of fornulRe (12y: z RL 7 ON 0 QL
(12) WN X 3 gpacelytical ly acceptable
salt or hydrat s Hor optionally

=0 OR NR2, NHNRSORR or COOR, wherein
each R is independently H or|l Cl- al kyl or C1-C8

' opti onal | §D

substi t ut ed; ~Lor an optionally
substituted C2- ionally substituted
C2- C6 het eroal ky\ ene; 10 XRkeprebgnts an optionally
substituted C5-C20 ring system Conprising at |east

one aronmatic ring and up to four heteroatons sel ected
f r om NOT @ PhEaceHisally pecgptablesaly oF hydialg feum thegsafesent

ei t her efeiiﬂ‘ﬁ!isezg;' 15 nenbered cyclic group or two 5-10
nmenbered cyclic groups that are both attached to the
sanme atwderedd R\WindRoatke disdttpeindently X @diip(8sdlsy 1 AT 2-C8adltenyl or C2-

O%% a?lgﬂyl,oorr arl]lgtte?orfgglg %lf OIEEE gfg&lese, each of which may be optionally
substituted; or is optionally substituted phenyl;

R'isHor optionally substituted C1-C8 alkyl;

each R® is independently H, C1-C8 alkyl, C5-C12 aryl or C5-C12 arylalkyl, or
a heteroform of one of these, each of which may be optionally substituted; or is a C8-
C14 bicyclic or tricyclic ring system comprising a 5- or 6-membered saturated or
partially unsaturated ring fused to a C5-C6 aryl or C5-C6 heteroaryl ring, which ring
system may be attached to nitrogen through any available position on the saturated or
aromatic ring;

Q represents —CH,-, -CH(OR)-, -CH(R)-, -CH,0-, -CH(R)O- or -(CH,),NH-,
wherein R is H, C;-C, alkyl or C;-C, heteroalkyl; or Q can be a bond when L
comprises a ring;

Z is an optionally substituted C1-C6 aminoalkyl group; and

L represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12 arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.
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15 Qrepresents -CH2-, -CH(OR)-, -CH(R) -, -CHO,
-CHRO, or -(CH2)4NH, wherein Ris H, or C-C4

wa@bdpl283e1 Cl - C4 het eroal kyl ; or Q can be a bonRCTHIg2088/060140

conprises aring; nis 0-3; mis 0-4; 20 Z represents
an optionally substituted Cl1-C6 am noal kyl group; and
28 WD 2008/ 128121 PCT/ US2008/ 060140 L represents a
Cl- Cl14 al kyl ene, Cl1-Cl14 al kenyl ene, C1-Cl4 al kynyl ene,
C5 Cl2.aryl ene -C21 aryl al kyl.ene, C5- .
vyl RERAER ST (SRR et fiap (1 o
het erof orm of onge of thesg, eachyof which nay be
optional Iy subsyituted. n anot her aspect, the

i nvention provi/des conmpouyhds of gfqrnula (13): (Y)m
(YI)mM O Ra FI 1-\ RO Y\n ( n" Nz NYYN
z' (13) RL O/JOR" 5 0QL Q Oorl\a pharmaceutically
acceptabl e saft or hydsate formthdareof, wherein each
Ra, Ra', Rb apd Rb' is (H or Cl-(q:ﬁalkyl,
C2-C8 al keny
one of these,

each of whigth may be/ 10 optionally
substi tut ed;
Rl and Rl is i

r is i oha subsfituted phenyl; each
&<epende tly or optionally substituted
Cl-C8 al kyl; ach Y and|Y' /i ndepgnrdently represents

Cl-C8 al kyl, =0, OR NR2, OR/ NRC(OR, NRSO2R or
COOR, wherein each R is (rpdependently H, or Cl1-C8
al kyl or Cl1-C8 heteroal kyl, each of which may be
opt i onal h phattaséiticall g accepableaats ofhydrate @rmn tideqpéndent | y

represents -0- or -NR2-, wher is H Cl1-C8 alkyl,
Cl-C8 glllkseﬁ)ﬂr PPB‘PHE@I-S%“%‘!“@@T&Z@FY% het er of or m of

one of Y{ﬂ%g&‘é‘entée@‘fft%})ilkyl"“ébcORWZPQC@%R,WLO)R, NRSO,R or
substituted; or one or” both of Q and can be a bon
WREIER, wharainpacisRss adepangentbaldhomChAG atkyl ios C1-(3 heteroalkyl,

each of which may be optionally substituted;

W represents C=0, C=S, or an optionally substituted C2-C6 alkylene or
optionally substituted C2-C6 heteroalkylene;

X represents an optionally substituted C5-C20 ring system comprising at least
one aromatic ring and up to four heteroatoms selected from N, O and S as a ring
member, and can represent either a single 5-15 membered cyclic group or two 5-10
membered cyclic groups that are both attached to the same atom of W, provided that
X comprises at least one aryl or heteroaryl ring;

Q represents —CH,-, -CH(OR)-, -CH(R)-, -CH»O-, -CH(R)O-, or -(CH2)4sNH-,
wherein R is H, or C;-C, alkyl or C;-C, heteroalkyl; or Q can be a bond where L
comprises a ring;

nis 0-3;

m is 0-4;

Z represents an optionally substituted C1-C6 aminoalkyl group; and

28



10

15

20

25

20 each mand m is 0-4; each Z and Z' independently
represents an optionally substituted Cl1-C6 am noal kyl

w@e@apzsiand L represents a Cl-Cl4 al kyl ene, ClPQ/uS2008/060140

al kenyl ene, C1-Cl4 al kynyl ene, C5- Cl2 arylene, C5-C21
aryl al kyl ene, C5-C21 aryl al kenyl ene, or C5-C21
aryl al kynyl ene 25 linker, or a heteroform of one of

t hese, each of which nay be optionally substituted.

29 WO 008/12 P 008/ an ect
the 1 nidReB Bt OYes RaRBoGrd BTG G C13aJ: nyiene, C5
( E‘)lmafy\féd@ C@-@l a aﬁ?lehe |C52€'21 Bﬁ/laﬂ&n)yﬂbn@ M@s-r2f &%}fﬁlkynylene
"K' NN I RL O éﬂ / or a

?

phakt?fa@remqt@rafqryl @@1@;@( éh@ﬁ@ caell of whichyuy de@pfionatly substituted.
ther eo?n ax\?a’] erla ecégll(l:eE%Yelﬁlo %\ﬂig nglen{+f§fohgulg§13).

t hereo er el

represents an opti onéhdy substltumeq a- C8 al kyl,

C5-C2 aryl, C5-C2 I al kyl eteroforn1ofoone

of tHpsd® i = . INR2,
OC(OR, N

CZ NRZyN i SSz2 (13)
10 i ndepgendent ||y H, orl C5-C20

aryl al kygr, onefof thgse eagh of

whi ch may be opti gr is any other
substituent suitable for an al yl group and wherein
two Y or Y groups on the sanme ring can cyclize to

boem apot B BReaisaly fictPahls i SR PR IO RIS

i ncl udeyheren ERhRORL ORY SRl B C isafddpentendy FPorO @AY ARylaC2-C8
ring nenber and may be optionally substituted; each

RelkaY ORE 28 PHea e AR PRI MR QSO Sivat-1egclabsbich maee
ol e e By Qi Mnts 3ocPenion

C2 C8 ahdtyRydnd Kisrs@ﬁ&epan@enﬂy@e@ﬁloaaw altissitutedal 1-@'8 alkyl;
heter Ofegcrhrr\]( ?lIld Y’ independently represents C1-C8 alkyl, =0, OR, NR,, OC(O)R,
NRC(O)R, NRSO;R or COOR, wherein each R is independently H, or C1-C8 alkyl or
C1-C8 heteroalkyl, each of which may be optionally substituted;
each Q and Q’ independently represents -O- or -NR*-, where R is H, C1-C8
alkyl, C1-C8 alkenyl, or C1-C8 alkynyl, or a heteroform of one of these, each of
which may be optionally substituted; or one or both of Q and Q’ can be a bond where
L comprises a ring;
eachn and n’ is 1-3;
each m and m’ is 0-4;
each Z and Z’ independently represents an optionally substituted C1-C6
aminoalkyl group; and
L represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.
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20 one of these, each of which may be optionally
substituted; or Ra and Rb, or Ra, and Rb' may be taken

w0 o@setiksael with the carbon atomto which they BEBUS2008/060140

attached to forman optionally substituted 3-7
menbered ring, optionally containing one heteroatom
selected fromN, 0 and S as a ring nenber; Qis -0- or
-NR2-, and Q is -0- or -NR2-; wherein Qand Q are 25

i ndependent | el ect ed,. and ere eac and AL S
o B s e By S SR gD eI A
PCT/ US2008/ 060140 ony)C1- C8 al kynyly, or a heteroform

of ong of these, ea l f which nma | optionally o

subst|| t LRaed; b ong o ot h of Q/anld &arn_be ' bapd

wher gl L conpfi ,\Zfb ), each n an:e}% i {j‘j\

i pe m and nm N s~ n N Z7  (13A)
0-4; 5 epch Z @nd Z' | ndependently fepresgnts ar1

optionally substituted CL-C6 am nopl kyl group; land L
represen"?s an @pti substitu 1- C24 R

hydr ocar byl |inke© opti@®narty Qontaiing from 1-8

het eroatons selected fromN, 0 and S, which |inker is

1to 18 atonms in |ength when counted al ong the ) )
shor t e8t 2 pharmasaititelbnacgepiablecrkt on pydipieHomp gieﬁ%w@dndudmg
tgg}g st&eggﬁﬁeﬁc‘??orﬁ}%@&&ﬁe a disulfide bond. In another
aspect, e I'nvention pfovides a conpound of formula

(13B) : wQefdin KehRbamd R ifdbpendbhtly Zpies&BAaR4ptiFRAAY sk¥bhituted C1-

[ ' NIJKJ NO11 RR2 of a .
pﬁﬁﬁw&%-ﬁégw, GedePiagrikyk ar ¢ heteraigian at e gythgse; oris =0,
Lol 8% SO sAhR, SO?NR%'NI}@Z, A0SR SURE{S R EODR, FRC(O)NR,,
t hereof ; erei'n each and Y' independently

r &SRB CN, £HOdNR 2, EHE)RyCOMRSs NQauarddlcCiwhe €@ edck R is

ocl?ﬂdt%ﬁz {IM%FI, ﬁg—_(gz dﬂq?,rég —@15%}3}1 of &5 —aCibeatlrgfaﬂIy ,rorrna(ilfete(r)ont%rm of

one of these each of which may be optionally substituted; or is any other substituent
suitable for an alkyl group;

and wherein two Y or Y’ groups on the same ring can cyclize to form a 3-6
membered ring that can be saturated, unsaturated or aromatic, and which ring may
include one heteroatom selected from O, S and N as a ring member and may be
optionally substituted;

each R' and R" is independently H or optionally substituted C1-C8 alkyl;

each R, Ry, Ry and Ry, is independently H, or C1-C8 alkyl, C3-C7 cycloalkyl,
C2-C8 alkenyl, C2-C8 alkynyl, C5-C12 aryl, C5-C20 arylalkyl, or a heteroform of
one of these, each of which may be optionally substituted; or

R, and Ry, or R, and R,y may be taken together with the carbon atom to which
they are attached to form an optionally substituted 3-7 membered ring, optionally
containing one heteroatom selected from N, O and S as a ring member;

Qis-O-or -NR*-, and Q’ is -O- or -NR?-; wherein Qand Q’ are
independently selected, and where each R* and R* is H, C1-C8 alkyl, C1-C8 alkenyl,
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OR, SR, S(OR SR SM®NR2, NR2, OC(O R NRC(OR

NRCOOR, NRC(O)NR2, NRS2R, CN, C(ONR2, C(OR, COOR,
wWOoR®saesikal o, wherein each R is 20 i ndependent PGI/HIS2008/060140

C1-C8 al kyl, C5-Cl12 aryl or C5-C20 arylalkyl, or a

heterof orm of one of these; or is any other

substituent suitable for an al kyl group; and wherein

two Y or Y' groups on the sane ring can cyclize to

RS e R -

ORghshakar; ORbATbSIRIIE 6 ©hnl '@ Bk be @ bdAE wNeRSL. Borhpigs a ring;
menber and naé,be 25 optionally substituted; each m

and m ejc g antdapingently b-34: 31 WD 2008/ 128121

PCT/ US20Q08 40 . n_and,n' is independently O-3;

each R%%Qﬁé%ggéﬁq%ﬁﬁgégmb?Q&QﬁﬂependentIy H or

opt i onahdhyZ anbBt indepeddertly €Bresaltkyn optRmahy Rebstifdeed CRIC6

Rb', R3A R3A" R4A and R4A is independently H or Cl-C8

5 agyinapkyl gpupandy c| oal kyl , C2-C8 al kenyl, C2-C8

al kynyk, - = reyt. . .

net or of SE R AT on RS Ry O ool nker,optionally

oponteinalg fyom d ebbdteroatoed;selecteR fronaNdORInd SRwhichdikeRi3' 1, to 18

R3A and R4A, or R3A and R4 be taken together,

wRtoPsIA dengt BE?\“ %Q‘&S‘Fﬁ%t 330%‘{?‘8 &% fralpah Eetﬁff?‘é é 0

form ag,i@Rhé PRALLYNA YD hot &nRisé a dQuiiiaued ring,

optionally containing one heteroatom selected from N,

0 and 8 awther aspacy theemyentiongaetid® agminpBunidof formula (13B):

d ndependently an optionally substituted Cl-C6
I J and J' independentl

-CHR)-, - (CH2)rG,

-, whereinr is 1-4, ' N 7

tly 0] NRA s, andRther B*n edch R |[i |

or ~C8 al kyl  oy/Cl1-C8 |het er dlal kyl ;z

nhJ' can be-4a e

conprises a ©ring;\and K'Teptesents anfoptioffally

substituted Cl- C20! hydr ocar byl Iinker,lgptionally

cont ai ni ng from 1-% heteroatons select8d fromN, 0 and

S, which linker is 1 to 14 20 atons in |length when

count ed al ogga bRAnSbAlHE8Y aRk@ptabReLNBE RydtaR@T6im therddfidhd

the proviso that K does not conprise a disulfide bond.
including any stereoisomeric forms thereof;

>S5

J
N
|

wherein each Y and Y’ independently represents an optionally substituted C1-
C8 alkyl, C5-C12 aryl, C5-C20 arylalkyl, or a heteroform of one of these; or is =0,
OR, SR, S(O)R, SO:R, SO:NR», NR», OC(O)R, NRC(O)R, NRCOOR, NRC(O)NR>,
NRSO,R, CN, C(O)NR,, C(O)R, COOR, NO> or halo, wherein each R is
independently H, C;-Cs alkyl, C5-C12 aryl or C5-C20 arylalkyl, or a heteroform of
one of these; or is any other substituent suitable for an alkyl group;

and wherein two Y or Y’ groups on the same ring can cyclize to form a 3-6
membered ring that can be saturated, unsaturated or aromatic, and which ring may
include one heteroatom selected from O, S and N as a ring member and may be
optionally substituted;

each m and m’ is independently is 0-4;
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In anot her aspect, the invention provides a conpound
of formula (2): Ra Rb ZxI NNJ K (130 )n R2 (Y)m

WQ@200822801 2008/ 128121 PCT/ US2008/ 060140 or a PCT/US2008/060140

pharmaceutically acceptable salt or hydrate form
thereof; and including any stereoisoneric forns

t hereof; wherein each Y independently represents an
optionally substituted C1-C8 5 al kyl, C5-Cl12 aryl,

C5-C20 aryl a r,.a. hetero of one of these; or

is =0, OR %‘Ey gtdgﬂ r@%dg%éﬁ NR2, OC(O) R,

NRC( O) BachNRCROR " MRCROM\B& enﬁBﬁ%@r GNloﬂl@kﬁlﬁﬁZHuted CI1-C8
C(O R COOR, NO2 or hal o, V\%ereln each Ris

|ﬁ@ébendently H Cl-C8 al kyl, C5-Cl12 aryl or C5-C20
aryl al %X‘{) ‘ﬂ eped orsm i an%WAOf (ﬁcﬁga?denﬁr Po%r é'fycs
su stﬁ P8

ot her ultdbl e’tor an a

Oakyl,IC3-67 Gyﬁoalﬁﬁpﬁﬂ'{m akehyR1-6 Sialid@pE msent 2 a/ryHGﬂ C20
optlonally substituted C1-C4 al kyl; each Ra, R3A
Aty 13y o 3 hedeprinrftang ofithess, el @fswlalpkmay be@Pevnaﬂy

Hpalkyloy C2-C8 al kenyl, C2-C8 al kynyl, C5-Cl2 aryl,
C% égglarf al kyl, or a 15 heteroform of one of these,

each oR,uhd Bh Rmyndaléb apt anm#‘,wra}a’gnidtmﬁ“’emay Be takemtogether

@H?:;;ngal Eél atgm ; OUp él%? ﬁ%teaggﬁlb%#ﬂ) ge;m];lgrg Brr]lPJtIOé]ﬁHy substituted 3-7
O pelnfRfddl ¥h S Hﬁ%ﬂatl&’%@ﬁkafﬁﬁng%e@ie’f&bat% selecfeB from N, O and S as a

het er oal kyl™ group, "and the two R4 groups on one
niring ogperbec;an cyclize to forman optionally

substitu zacycl.ic.ring,. whi .
wacyc 2 M2 bee s lgans auet shesP Ed e Gpminoakyt
ar omat efch Jadd Jl’rﬁwep&mtsaﬂﬁre}are%eﬁ@ dcH,9naH(bRYE-CRIRMNE, -
selected fromN 0 and S as ring nenbers; each R3 is

HCEDGR opt i oREIRY G <ER F6iRsd ocrCes-, ahkyein bis Ief-eagh G is
a d;%d%@@&f[eht)qr Pg[\]%’lp(ﬁr qu %elfceﬂpeac}{%’llgﬁ}d%%én%ﬁﬁér ﬁnoraél Cs alkyl

f ogen ‘omto forman

S Ub@li-(lg lhéefbaﬁfﬂ peoiesrasagbicye I’ ean bagbowdiviidre K comprises a
azacyclic ring may be 25 saturated, unsaturated or
af'88et%, and may contain 1-2 additional heteroatons

K represents an optionally substituted C1-C20 hydrocarbyl linker, optionally
containing from 1-6 heteroatoms selected from N, O and S, which linker is 1 to 14
atoms in length when counted along the shortest path between J and J’;

with the proviso that K does not comprise a disulfide bond.

In another aspect, the invention provides a compound of formula (2):

Ra Rb
O

(13C)

3,
_l/\z
&;
=]
D —=
N
[ i
A
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selected fromN, 0 and S as ring nenbers; J is
sel ected fromthe group consisting of -CH2-, -CH(R)-

WO ¢@B22818 , and - CH(R )G, whereinr is 1-4, RETHS1B08/660140

i ndependently O or NR, and wherein each R is

i ndependently H or Cl1-C4 alkyl; or J can be a bond
where K conprises a ring; and 33 WO 2008/128121
PCT/ US2008/ 060140 K represents a Cl-Cl0 al kyl ene,
C3-C10 cycl oal kyl ene, C2-C10 al kenyl ene, C2-C10

al kynyl ene, C5-Cl12 | ene, or. C5- | k

C5- C20°" APYEREH(A DnAccEpabls Sl 67 5}% %%31 cab andincluding
| bk QEreoRbmRrib €drffsthQLsp of one of these, each of

whicth nay be optionally substituted; 5 with the

provi swhetean edchdoaslepodentnyepicsenta anfpptidrallg sutipinded Ch-C8

b TSRS Ce bk rale BR el RS . o

2 SROB(RYSW,RBSOWNR S AR Y oa:qoﬁptraﬂata)ﬁza INR@DORY NR@(@RNRz,
formthereof: wherein each Riand R2 i's i ndependent |y

HINGS Qe . C(QONRa G{RIR REROR:, Q4 ordialeh wikreahehcRAAISi

BT SIS Y vy B A b oo

apby¢ af thyde; oois ady beiee mj‘sciﬁﬁnos‘ultabﬂe fofan dib@seoupzach of

whi ch may be optionally substituted; Zis a

1- ani n8BIS¥YH group represented by the fornul a

- CH( R3) NR42nlSéF3 each R3 and R4 is independently H or
Cl-A4 al kyl ; i$ selected fromthe group consisting

of - CH2ach R]Gh{dmz) is mdep@fdzmmﬁ{, oraptonal GHuRS)tGed GikE4 elkyl;

ris 1-4, a Gui S m,@lep e d

wher e FeAARRE i Rhdis Gifraereryy f: 8F iRl (91C7 or
@bal 2hengdiahigr GATRKI, £ fiyD lalkyl

rg%r easgﬁtg a Cl-CI10 @z;zl%l ene& %%5%10 ﬂg gsoglgg§/ﬂ§ean Jhord

Chetenfornpof erlekad| rﬂwse,n@ch cbwiich rmydgmwt@nelly Ohsiured;
aryl en

o S RS R e R b Te R A HRONR 5

het er obgdhnR Ok iiPertfentl N € 6r are@ttonally substituted C;-Cs alkyl or C;-Cs
heteroalkyl group, and the two R* groups on one nitrogen can cyclize to form an
optionally substituted 3-8 membered azacyclic ring, which azacyclic ring may be
saturated, unsaturated or aromatic, and may contain 1-2 additional heteroatoms
selected from N, O and S as ring members;

each R’ is H, or an optionally substituted C;-Csg alkyl or C;-Cs
heteroalkyl group, and R’ can cyclize with R* on an adjacent nitrogen atom to form an
optionally substituted 3-8 membered azacyclic ring, which azacyclic ring may be
saturated, unsaturated or aromatic, and may contain 1-2 additional heteroatoms
selected from N, O and S as ring members;
J is selected from the group consisting of -CH»-, -CH(R’)-, -(CH»),G-, and -

CH(R’)G-, wherein r is 1-4, each G is independently O or NR’, and wherein each R’
is independently H or C1-C4 alkyl; or J can be a bond where K comprises a ring; and
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of which may be optionally substituted; with the

provi so that K does not conprise a disulfide bond. 34
woDd080e82128121 PCT/ US2008/ 060140 | n anot her BGPES1008/060140

the invention provides a conmpound selected fromthe

group consisting of: H3 H3C OH3C CH3 H3CCH30 N \/JL\

OOM HII O- HCH3 H=HOOHCH3 (/NOO "~ N

CH3 \ / HHH3 H3C OH3C CH3 H3C-CH30 H Il O- H

VN o R e e ke kel Bspigipe B B
NalkbBdeMt, 82Q (9 aikynyléheCH3-COHRyleht, .or C5=C20%arylalk\ldde, €65-C20
N;ryl?'allgcl_gflene or C5-C20 arylalkynylene linker, or a heteroform of one of these, each
of which may be optionally substituted;
5 with the proviso that K does not comprise a disulfide bond.

In a further aspect, the invention provides a compound of formula (13D):

Ra Rb
; O
O 3A
| “\F‘
R! N 2,
( 7 o /< (13D)

2
or a pharmaceutically acceptable salt or hydrate form thereof;
wherein each R'and R” is independently H or methyl;
10 R, and R are H;
each Ry, and R** is independently H, or C1-C8 alkyl, C3-C7 cycloalkyl, C2-C8
alkenyl, C2-C8 alkynyl, C5-C12 aryl, C5-C20 arylalkyl, or a heteroform of one of
these, each of which may be optionally substituted;
Z is a 1-aminoalkyl group represented by the formula ~CH(R*)NR";
15 each R® and R* is independently H or C1-C4 alkyl;
J is selected from the group consisting of -CH,-, -CH(R’)-, -(CH,),G-, and -
CH(R’)G-, wherein r is 1-4, each G is independently O or NR’, and wherein each R’
is independently H or C1-C4 alkyl; or J can be a bond where K comprises a ring; and
K represents a C1-C10 alkylene, C3-C10 cycloalkylene, C2-C10
20 alkenylene, C2-C10 alkynylene, C5-C12 arylene, or C5-C20 arylalkylene, C5-C20
arylalkenylene or C5-C20 arylalkynylene linker, or a heteroform of one of these, each
of which may be optionally substituted;

with the proviso that K does not comprise a disulfide bond.
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NN v HH OOor a pharmaceutically acceptabl e

salt or hydrate formthereof. 5 In another aspect, the
WO posgnzdieon provi des compounds of formul a (14) : PCTOURDOSNG0140

ZHIly (14 ) or a pharmaceutically acceptable salt or

hydrate formthereof, wherein pis 2 or 3; RS is H,

Cl-C8 al kyl, C2-C8 al kenyl, C2-C8 al kynyl, or phenyl,

each of which 10 nay be opti onaIIy substituted; 35 WO

-2%2581{ 1 % 81 Zoi'lé PGl qtgg%]’q_?ois %_)Ilat%l%gi) $ rngﬁoeu%tgséelécted ?rom the group

heg)@m@gl@yj each of which may be optionally

substituted; or Q can be a bond where L con;prl ses a

ring; Zm S %51 opt| Qnal 'y substituted Cl-Co ugoal kyl

L

sents a Cl-C14 kyI ene it Cl4

al 4 al kynyl ene, C5 NC,&l
aryl al kyl en , (E 1 ar yl al kenyl enes o

aryl alkynyte | or a hetecobgy /:‘Lgbjne of ™"

t hese, eac f which may be optionall'y i tuted. ;

I n anot her aspect, the invention provides conpounds of
fornula (15): Rl Ra’ ~Y)mNZ' ORo Ra R NO Zi

HN O R H@ ;1_5) QL Q@ 10 RsRs HBCA/CHS
- H
/N\)]\ @ . OY\H)‘YN\CHS

O\/_\/O\/\N/k@ o
N ; and

Ollu

Hs
CHs HSCA/CH3
-
HaC Y N
¢ H H o Y\

H H
CHs N \JJ\ y

i N

H

0

0]

or a pharmaceutically acceptable salt or hydrate form thereof.

In another aspect, the invention provides compounds of formula (14):
0 RS
)L N
z N
" (14)
(@)
O Q L

or a pharmaceutically acceptable salt or hydrate form thereof,

wherein p is 2 or 3;

R’ is H, C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, or phenyl, each of which
may be optionally substituted;
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or a pharmaceutically acceptable salt or hydrate form
thereof, wherein Ra and Rb are independently H or

w@0088281kkyl , C2-C8 al kenyl or C2- C8 al kynyl , PGF/U82008/060140

het er of orm of one of these, each of which nmay be
optionally substituted; or is optionally substituted
phenyl; 15 each R and Rl is independently H or
optionally substituted C1-C8 alkyl; each R6 is

i ndependently H,  Cl- al kyl , €5 r - 12
ary! ot Rt S0vit SROT SR B (o EHlaEor X peroation,
WBAG bfEhiciP/a P Pt iopficHallly sabltshttd;Wr€lcanMe d 1Sond vidkre ClAmprises a

bicyclic or tricyclic ring systemconprising a 5- or
61enbered saturated or partially unsaturated ring

f used - r Ofr, 1 rvl ring, which

ring Zgolg ;i/‘% ?gtrlr?%%g? S%%Stlg%t%(gé%ggi %Lgmﬁf[d? ?]o%r 81#;’taﬁrgough any

avai | ablrepeesitd 4 On-id dibgersaCar@leskatylendl O li4alkynyEne, C5-
36. WO 2008/ 128121 PCT/ US2008/ 060140 Y represents

ced égryéqq@yp’S—% arzﬁky}qu,’ Ciﬁ@@qlalkm&e@ag’)r (\NRESP prydalkynylene

R APRTAGHRE F ERBTEORIN 0 58 i

optionally substituted; Q represents -0- or -NR2-,

wher e Is H optionally. substituted Cl-C8. al kyl
or opt %?f}ﬂﬂil%? aéEFE&tﬂi“i Y glfioaPred dpetomRoRngs ot fg@“‘yla (13:
represents -CH2-, -CHHOR)-, -CH(R)-, -CH2Og -CH(R O
or -(CH2)4NH, wherein Ris H, CI-C%,aI kyl| or C-C4
het er oal kyl ; or one oriyhoth of Q and can,_be a pond
when Lcconpriseg a ring., n is 1-3ig, (s 7 each
Z and i ndependentfylrapresents an opt|i onal |
subst/iéa{;jd m nog) Kyl group; and L repyesents
a Ci-Cl4 4 al kenyl eng, ~C1=SLA
al kynyl ene|, C5- 12 aryl ene, C5-C21 aryl al Kyl ene,
C5- C21 aryhal kengl ene, Jor C5-C21 aryl al kyn%l ene 15 (15)
i nker, or a heterof one of tAfe ch of which
may be optionally sUbstitdted. A anotHfer aspect, the
i nvention provides conpounds of formulal(16): (Y)m O
Ro Ra Fl Z N)n R' AN

RG RG

or a pharmaceutically acceptable salt or hydrate form thereof,

wherein R, and Ry, are independently H or C1-C8 alkyl, C2-C8 alkenyl or C2-
C8 alkynyl, or a heteroform of one of these, each of which may be optionally
substituted; or is optionally substituted phenyl;

each R' and R" is independently H or optionally substituted C1-C8 alkyl;

each R® is independently H, C1-C8 alkyl, C5-C12 aryl or C5-C12 arylalkyl, or
a heteroform of one of these, each of which may be optionally substituted; or is a C8-
C14 bicyclic or tricyclic ring system comprising a 5- or 6-membered saturated or
partially unsaturated ring fused to a C5-C6 aryl or C5-C6 heteroaryl ring, which ring
system may be attached to nitrogen through any available position on the saturated or

aromatic ring;
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Zi YYNORLO(16) OQL Q@ NX n (YYym or a
phar maceutical ly acceptable salt or hydrate form

W@ b@saef121 wherein Ra and Rb are independent|y PCDES2008/060140

C1-C8 al kyl, C2-C8 al kenyl or C2- 20 C8 al kynyl, or a
het er of orm of one of these, each of which may be
optionally substituted; or is optionally substituted
phenyl; 37 WD 2008/128121 PCT/ US2008/ 060140 each RI

S 3 RpeRerEET R DR e el 0 Rt ARG R o

CogUIR, whattin@acHR1Ehdegdnibtikil or OF-CB NGl &F Ofl AT h&Eroalkyl,

one of these, each of which may be optionally

s et aftwhieimap pe optignatig sulgstntpdicycl i ¢ or tricyclic

ring s 1 Si Rgh2a 5= 2 B- r )
R TR e P PR B R P8
Cor giftidmatl g saitiyited Cng;8 hWdtdrodlkyli Ng system may be

attached to nitragen throu%h any avail abl e _position on

the safiretredntr Crlr ot O&)r - Glf(Rsalh0-ad1R)O- or «(CH).NH-,

i t r k- yl, =0 OR, NR2,
ﬁ%&%ﬂ%ﬁ%}b@%ﬂ{@% %ﬁle%ﬂ#h\’/\her ein each Ris

i ndependent dryboith o a@d (CBambk ybond whd) LEbnpBises a ring;
het er oal.kyl,, each of which may be optionally

subst i f'dt ic? W represents an optionally substituted
Cl-C6 @l ky.gne or CI-C6 heteroal kylene; X' represents
an optionally substituted C5-C20 ring system

conpr i siahgZ and Zemdependamlyaicpreatritearn dpiepnatiy sulptituged ©LHCO
heter0ﬂ<t ne _selected fromN, 0 and S as a ring 15

mE s, ygﬁ{fuga?{ldfepr esent either a single 5-15

menber edefitSdnita Q1 QURL DK y1EMD C3=A 04 alk@YIReIeed1.eY1a! dliynylene, C5-
groups that are both attached to the sane atom of V\;,

pEdvradene RAIC2 Larylalsiisne e5Cat anvdalkenybame. eirG1-Cal arylalkynylene

h i ng: ts - -NR2- |
P50y P R g YOS B
opt i ondd hnotisdthaspdct, whetv ot réater @agoyhds of formula (16):

(Y)m
QO  Rp  Ra z
)k N/_ ))n R1' /K
z T N ~y o)
R o o (16)
o/\Q—L—Q'

N W
: j/ ~~ X‘
(m

or a pharmaceutically acceptable salt or hydrate form thereof,
wherein R, and Ry, are independently H or C1-C8 alkyl, C2-C8 alkenyl or C2-
C8 alkynyl, or a heteroform of one of these, each of which may be optionally

substituted; or is optionally substituted phenyl;
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20 Q represents -CH2-, -CH(OR) -, -CH(R -, -CH2O,
-CH RO or -(CH2)4NH, wherein Ris H, C-C4 al kyl

W@ro08i28T241 het er oal kyl ; or one or both of Q andPCI/USZNS/060140

be a bond when L conprises a ring; each n and n' is
1-3; each mand mi is 0-4; 25 each Z and Z

i ndependently represents an optionally substituted
Cl-C6 am noal kyl group; and L represents a Cl-Cl4

G2 ar S ing® S Ry e e RSS2 anc

aryl al %ﬁfméel@endegén&ﬁﬂ carom allicky 0l @Mearyl b &BC12@Fyl@kyl, or
het er of orm of one of t each of which may be

opthesrriprny o aissef; th@ﬁ@e%ﬁch 02 yhigh Ra0By apt@natly substituted; or is a C8-

P%-[/él lt%g 99%12 %%%é‘?lgc r(i)x#g %y%&:%{ O%Qr?s;fgezg % —aorﬁréé%ﬁhlggl%ﬁ fsat%{r]ated or

or mu

t bamivaﬂpnnstah&aqaﬂ emgrfastedwaojs ConpouNAs-Q¥ hdiabayl fng, Xr)hlch ring
(10)-(11) and (15): Rl Ro Ra NYZ O HN OU O (17)
Reﬁéem @adrbe&ttﬁm?ﬁﬁa@é{ﬂgp% Hirpyehnyeyypidthlepestiqn ¢ the saturated or

g%%& é{%rn1thereof wherein Ra and Rb are

epen tly Hor Cl1-C8 al kyl, C2-C8 al kenyl or C2-

C8 al kyahl'Y and Ya itnlependehdy mpmsfsenm €1e€8 thgh &0, R MNRS, OC(OR,
y substi t yted;

oSS U WHSoRB R yeigrer Bt Biderany ol prrsd ikt o

C@C@s Retkdhalkyl Qa&Pstwiieh hin 'b@%%ﬁ@ﬁhqﬁz%hbéhtﬁled Cl-C8
al kyl, C5- Clg aryl or C5- CXZ aryl al Kyl , or

het er oVorepsbenthan oftionhlby sybsttutdsl Of lenkyhnqzragleéé
IlQttl Onﬁ‘ii substituted; or is a C8- Cl4 bicyclic or
FSV@ fng systemconprising a 5- or 6-nenbered

sat ur atxe deésenRaitdplibhillykusaitifedtB ATy, iing s§&BdomPriding at least
C5-C6 arylIﬁ Cgﬁheteyrjdglaryl ring, vvhlgc% ring Prifing

SPB¢ RNty rive aa@ vAEh e heferpatanagskectad ieng . Qw@nd S as aring
a%'nlb%P Ia?ld ROy fe&aﬁre%entoenthgpae sﬁglte 4r A &gmggred cyclic group or two 5-10
membered cyclic groups that are both attached to the same atom of W’, provided that
X’ comprises at least one aryl or heteroaryl ring;
Q represents -O- or -NR*-, where R* is H, optionally substituted C1-C8 alkyl
or optionally substituted C1-C8 heteroalkyl;
Q’ represents —CH»-, -CH(OR)-, -CH(R)-, -CH,O-, -CH(R)O- or (CH»)sNH-,
wherein R is H, C;-C, alkyl or C;-C, heteroalkyl;
or one or both of Q and Q’ can be a bond when L. comprises a ring;
eachn and n’ is 1-3;
each m and m’ is 0-4;
each Z and Z’ independently represents an optionally substituted C1-C6
aminoalkyl group; and
L represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.
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15 aromatic ring; U represents -OR8, -0OC(O) RS,
-0S02R8, C=0, -OC(O)OR8, -COOR 8, -NR82, azido or

wha008/1281ker e each R8 is independently H, or CIP@BUS2008/060140

al kyl, C1-C8 al kenyl, d- C8 al kynyl, C5-Cl12 aryl,
C5-C21 arylal kyl, or a heteroform of one of these,
each of which may be optionally substituted; or Cl-C8
al kyl, C2-C8 al kenyl, C2-C8 al kynyl, 20 C5-Cl12 aryl or

Co-C21.aryl al kyl r a heterofarm of one of_these,

each ol R iy e Ao O L AR hera bb g a1 3band
V3,208 bt 282 the RTHH USROS REMARomBolisdsast fORiIP0B! (19)-(11) and
substituted Cl1-C6 am noal kyl group wherein the am ne

malp): be in a protected or unprotected form In another
aspect, the invention provides nmonomer of formula

(18) and nethods of using thenmfor the preparation of
conpounds of fornula (8),R412) and 5 (16): ORL Z N
U(18) ~ X-"WN V or gypher ti |y acceptabl e

salt or hydrate formthereof], and [[ncluding any

stereoi soneric forns thereofj
optionally substituted Cl-
Cl-C8 al kyl, =0 OR, NRENTO(

al kyl or Cl1-C8 heteroal kyl, eagh of which may be
optional |y substituteg rein tWwo)Y groups can
cyclize to forma 3-6 nenbgred ring that can be
saturated, unsaturated or arlomatic, and which ring
may i nclude a heteroaton1seﬁbs{qg from0O, S and N as a
ring nmenber and may be 5 subs®ituted; Wrepresents
C=0 C=S, or an optionally substituted C2-C6 al kyl ene
or C2- 06a pharmaceutically acceptable salt or hydrate form thereof,

wherein R, and Ry, are independently H or C1-C8 alkyl, C2-C8 alkenyl or C2-
C8 alkynyl, or a heteroform of one of these, each of which may be optionally
substituted; or is optionally substituted phenyl;

R'isHor optionally substituted C1-C8 alkyl;

each R® is independently H, C1-C8 alkyl, C5-C12 aryl or C5-C12 arylalkyl, or
a heteroform of one of these, each of which may be optionally substituted; or is a C8-
C14 bicyclic or tricyclic ring system comprising a 5- or 6-membered saturated or
partially unsaturated ring fused to a C5-C6 aryl or C5-C6 heteroaryl ring, which ring
system may be attached to nitrogen through any available position on the saturated or
aromatic ring;

U represents —OR®, -OC(O)R?, -OSO,R?, C=0, -OC(0)OR®, -COOR?, -NR?,,
azido or halo, where each R® is independently H, or C1-C8 alkyl, C1-C8 alkenyl, C1-
C8 alkynyl, C5-C12 aryl, C5-C21 arylalkyl, or a heteroform of one of these, each of
which may be optionally substituted; or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl,
C5-C12 aryl or C5-C21 arylalkyl, or a heteroform of one of these, each of which may
be optionally substituted; and
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het er oal kyl ene; X represents an optionally substituted
C5-C20 ring systemconprising at |l east one aromatic

WO Rovg/1281et up to four heteroatons sel ected fronPdE/US20881650140

S as aring 20 nenber, and can represent either a
single 5-15 nenbered cyclic group or two 5-10
menbered cyclic groups that are both attached to the
same atom of W provided that each X conprises at

2008/ 128121 P HSHR U B0s) Dbt 46'© g bl Bero s B pgine may
- 6Béh a pftdctddRE unpFIRsddBrore=0, - OC( O OR8, - COOR 8,

-NR82, azido or halo, where each R8 is independently
H, or @lamcshesiaggact, tgingentignkuayifes agmonggerfginyyla (18) and

- . - rvlal kyl , -or het er,
ofegas B ¥eing ok o ety o SoaBePER TR AR 8, A2Fand
sylmtituted; or C1-C8 al kyl, C2-C8 al kenyl, C2-C8
al kynyl, C5-Cl12 aryl or C5-C21 arylalkyl, or a
het er of orm of one of these,C)ach of which may be
optional ly substituted; gélﬂf;?e proviso that Uis not
i sopropyl; and Z is an oTon hyy substituted Cl-C6
am noal kyl group wherein the arfine may be in a
protected or unprotected dorm _I10 In another aspect,

the invention provides non s ou fornula (19) and
nmet hods of using themfor the prepara@ﬁbn of conpounds

of formula (9) m@%;mwl6N (YMORb Ra /-1 N)n
1(199 - Vy z N 02 U™r a pharmaceutically
acceptable salt or hydﬁg or¢ t hereof, wherein Ra

and Rb are independently" 1-C8 al kyl, C2-C8
al kenyl or C2- 15 C8 al kynyl, or a heteroform of one
of these ach of

subst | put 2B Br st risnat eyt Ab Ly Gedh [ifeseft nd including
any stereoisomeric forms thereof;

wherein R' is H or optionally substituted C1-C8 alkyl;

Y represents C1-C8 alkyl, =O, OR, NR,, OC(O)R, NRC(O)R, NRSO;R or
COOR, wherein each R is independently H, or C1-C8 alkyl or C1-C8 heteroalkyl,
each of which may be optionally substituted; and wherein two Y groups can cyclize to
form a 3-6 membered ring that can be saturated, unsaturated or aromatic, and which
ring may include a heteroatom selected from O, S and N as a ring member and may be
substituted;

W represents C=0, C=S, or an optionally substituted C,-Cs alkylene or C,-Cs
heteroalkylene;

X represents an optionally substituted C5-C20 ring system comprising at least
one aromatic ring and up to four heteroatoms selected from N, O and S as a ring
member, and can represent either a single 5-15 membered cyclic group or two 5-10
membered cyclic groups that are both attached to the same atom of W, provided that
each X comprises at least one aryl or heteroaryl ring;

nis 0-3;
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Rl is Hor optionally substituted C1-C8 al kyl; Y
represents CL-C8 alkyl, =0, OR NR2, OC(OR NRC(OR,

WORBE2E1or COOR, wherein each R is i ndependenedT/US2008060140

Cl1-C8 al kyl or Cl1-C8 heteroal kyl, 20 each of which may

be optionally substituted; and wherein two Y groups

can cyclize to forma 3-6 nenbered ring that can be
saturated, unsaturated or aromatic, and which ring

nmay |nclug) a heteroatomselected fromO, S and N as a
ring *and may be substituted; nis 1-3; 25 m

i's 0-4U dpre¥ 20087, 1@&1@3}@@&@2%@&@6@@@)0&3 -COOR®, -NR?,,
represents -OR8, - O R8, -0SO2R8, C=0O, -0OC(O) ORS8,

- @odroghalo NRacre e@@l Rois @mdepgmcb:ntly\% péCé&ﬁqalml 4-C8 alkenyl Cl-

E‘% ysir}l%g %}g arg?;q5c é%gg@%ﬁ}?r yli C&?(t%fo%lnkoef%e 'of %ese %ch of

h@lh@ﬂﬂﬁ@y’ be ofticdary efibstiiese or €aals ﬂkyl @Bl@lalﬁa’wl he2-C8 alkynyl
op tlonalli substituted; or Cl1-C8 alk % , C2-C8 al keny

CEE8 nrmlen>-C3 1 enylakyl. gF § hetgrofemm efanchf fhespiapeh o%whgh may
h
oFt PRRURHIBhuBey Sl He3fyi AR Of My SR, b

subst i Zit ed offlerBHy anb stm&éd@ll @ ouponkelr @oup tvhereantha@mine may

rrg be in rot ect ed unprotected form In another
a %é‘b?prottq’?ée VRIS 8’\‘)‘1 des nononers of fornul a

(19A) @nghotAL ORI ARSinQbnckbpi f8viHEERbAGert B?formula (1% and
preparation of compounds of fornula (13A)-(13

Rimethodg of uisg\thedfor Rie pxedraticnid Apmppundof (forf)nmlmf%amd (13)-(16):
phar maceutical ly acceptabl e salt o hydr ate form

thereof; and inclyding any stereo %nerlc forms

thereof; wher ei n gachRY i nfependegn y represents an
optionally substifuted §L/C8

(19)

or a pharmaceutically acceptable salt or hydrate form thereof,

wherein R, and Ry, are independently H or C1-C8 alkyl, C2-C8 alkenyl or C2-
(C8 alkynyl, or a heteroform of one of these, each of which may be optionally
substituted; or is optionally substituted phenyl;

R'isHor optionally substituted C1-C8 alkyl;

Y represents C1-C8 alkyl, =O, OR, NR,, OC(O)R, NRC(O)R, NRSO;R or
COOR, wherein each R is independently H, or C1-C8 alkyl or C1-C8 heteroalkyl,
each of which may be optionally substituted; and wherein two Y groups can cyclize to
form a 3-6 membered ring that can be saturated, unsaturated or aromatic, and which
ring may include a heteroatom selected from O, S and N as a ring member and may be
substituted;

nis 1-3;

m is 0-4;
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15 al kyl, C5-Cl12 aryl, C5-C20 arylal kyl, or a
het erof orm of one of these; or is =0, OR, SR, S(OR

WEMMR12SIONR2, NR2, OC(O R, NRC(O R, NRCOOR, NROY/ObR2060140

NRSO2R, CN, C(ONR2, C(O R, COOR, N2 or halo, wherein
each Ris independently H C1-C8 al kyl, C5-Cl12 aryl

or C5-C20 arylalkyl, or a heteroformof one of these;
or is any other substituent suitable for an al kyl

don by RpRNirike DR ARG 420 LR GRIE i OBk ke
sakidb af Relo, WRsakihaR®id imelpaﬂdéﬂay G or @naC Ik glnCN LaWalR@W1, C1-
i ncl ude one het er oat om sel ected” from 0, S and N as a

‘ mgalmyb &5 @h%larr}*é;ﬁﬁo&l optdlylap yheserofam aftaag of cse cach of

é}‘lﬁ hFﬁﬁ gf&%%{as i ﬁe uéehdenﬁ 3(/@%4 lggoéggb %‘rrl]hé%:rfy)}’oczfibg alkynyl,

s 0]68@12 zthE@k (G:Rg0: aa}l'lklldy], or £8ebrdResm &bors3A tiessd, adbBwhich may
i ndependently H, or Cl1-C8 al kyl, C3-C7 cycloal kyl,

cbe entionally sypstitted;@gda) kynyl ,  C5-C12 aryl, C5-C20

aryl al .

oYL 21 g iRy RSl BARRY) L85 SRR Bhine may
RBA1mmﬁroMkdrmwnbmt¢czeé(1eﬁmrmoget her with the carbon atom

to which they are attachedtoformano nal |y
subst | (URRENE25PGGE inentqnRyovid %PP%%WE;()%% !ﬂ(ﬁ?ﬁband

onR iRk 8F 0ahO Meiflos tlctite ésgramnl\éf BrpBen® Aol NIBA)- (13D):
menber; V represents a C8 al kyl, C1-C8 heteroal kyl,
C2-C8 al kenyl , 2C2-C8 10 het er oal kenyl C2- C8 al kynyl,
C2-C8 heteroal ynyia 12 aryl, Cb- 012 het er oaryl ,
C5-C20 aryl al or et eroaryl al kyl, each of

whi ch nmay be™ opti amal ly it ut el A - ORS,
OC(O)R9 OS(IZRQ C0O 10C(O - NR92,
azido or halo, where ea [ |nde ndently H, or
Cl-C8 al kyl, C1-C8 ﬁny ;i i

2
aryl, C5- C21 aryl al kyl form of one(l%l) 15

t hese, each of which L opti qu@ |y substituted;

and Z is an optionally spbstituted Cl-C6 am noal kyl

group wherein the amne(Mmay be in a protected or
unprotected form The conpounds of the invention

syner gorz e phirtrhcdiRishlly (corprablelsalt edhydplegbws therdohdundiinguding

l'i ga W th |de W th TRAIL-rel ated substances
i ﬁ%’ %’l)eﬂ]ggomfﬁc Ofﬁfﬁzﬁf‘ﬂe? eceptor antibody or TNF-a, and
Wi th aRtherct@EdelY SHdepshdbRPMPFEONTE al BFtionally substituted C1-C8
alkyl, C5-C12 aryl, C5-C20 arylalkyl, or a heteroform of one of these; or is =0, OR,
SR, S(O)R, SO2R, SO:NR», NR,, OC(O)R, NRC(O)R, NRCOOR, NRC(O)NR>,
NRSO:R, CN, C(O)NR;,, C(O)R, COOR, NO; or halo, wherein each R is
independently H, C;-Cs alkyl, C5-C12 aryl or C5-C20 arylalkyl, or a heteroform of
one of these; or is any other substituent suitable for an alkyl group;
and wherein two Y groups on the same ring can cyclize to form a 3-6
membered ring that can be saturated, unsaturated or aromatic, and which ring may
include one heteroatom selected from O, S and N as a ring member and may be
optionally substituted;
m is 0-4;
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apoptosis-inhibiting activity of caspase inhibiting
proteins. Wthout being bound by theory, the present

w@orspoesids are believed to act by binding to |PEI/US1908060140

preventing |AP frombinding to and inhibiting
caspases. This frees the caspases to initiate

apopt osis. Accordingly, the conpounds of the invention
can pronote apoptosis in 25 cells that are abnormally
resi st ant to |@ whi ch are typically pathogenic cells.
For exanple épounds of the invention induce

apopt osh¢ R'Mar@l R°GB hrﬁﬁb&ﬂﬁnt}rﬁﬂl dr optibhdl ges,ubitwdea@ll '8 akkyl;
pl conpl ar conce tratl e compoun rovi de new

adj uvantchdheRp e?@p@utliﬁ é@ep%lde@bhﬂe@fﬁlﬁr&lkﬁtﬂ:%rﬂw
t hgcﬁgalk 'labzr(fssé&% Agr(?ﬂb?rﬁi%%yt’ﬁg Cl?ﬁ;& éfzo ) arylalkyl, or a

ressin
shabfcﬁoranMr&ﬁﬁehafse Sdagh aﬁt:vhlcli@nzgnd: cﬁpt@ﬁhlyy mbuua:raleor
pernmeant. The conpounds, are not by thensel ves

cyt ot oReand Reprid sohB/ 198y by takelmgsmg/l%bq%bon atom to
h e

it hey A0 He ORI BB S PURIGRR e
aspiandercon@inig asgchadaopomseltted popi DS ODsand Acasar diggember;

the inyention al ovid hods, . a C Siti

for  oxanery: apdarbakat E1-CRbrigganst et PafGaymp2ts
PhOeRRAARKOL (0-( MRy K& (B hkdrbARYmllI KR C13 aByTBES-C12 heteroaryl,
mol ecul es’that are’ referred to as’ SMAC mi nmet’ics. The

i ©9er2( onladityd or | AEIddstpbaylrtaberiltal whichpoyibreiaptignally

conpr.i Si ng. at @a conpo gny 9 sl

RS R T R ea whihk: ERO QiR Roor’.-
pha’rag Ridtor Galol Wh@{@éﬁﬂ{ Rb|s@n@peh@in@RtH, or A1SO8 kRG], €deds
are phar maceuti cal conposi tions conprising at | east

oakkegdnpbirirlbynylfe-ml aévl(¢§ C2( japylalkyh py a hetgmforghgl one of
10
éﬁgéfgﬁacéﬁﬁ C%ﬁﬁ;ﬁ&ggyg‘ééé % %2%’ J@E%ﬁ%ﬁegﬂ%d Compounds of

t he i nvanth opti@fadly usiefiulted O -Aheminbalay N@dtp Gmherein the amine may
anelioration of <cancer, inflanmmation, or autoi nmune
dbe &t yaiokectas ngriedtit torm- are met hods for the use of

a di MerfpC G pbiddIRF e 1%90 % g, INE-tded
treatnment or- anelioration o cer, inflanmmtion, or
aapcamdms mducieg tpsal) deith empesndﬂ wv1thhﬁRAEL dilared BlIbStﬁlnceS including

tri SVAC
BT TP PA AU R Bt 7c-CERRS S Jo oyersgyme the
( 2 Gﬂtés)ls m(h?t)lflﬁ%gt)t}wtgf%@@spa@lﬁhl@ﬂtﬂl)g ded@ins. Wb Eélng bound by

odi nent s e invention provides nethods for th
ﬁ@ouf thmemmmd@ﬁretméevedu toreet iy Binding it e, |thu83w1ﬁ@ntlng

' cspaf th nt inventi for anc
AT LR Bpish b Pl TRt G R 2o diee PRI S
PEAMIEES RERTAMBEISUthe ‘E:@ing@ﬁhd@;mh%rﬁiﬂ)ﬁ caR PRI GE Bﬁbfp’@osm in
dineric or trimeric SMAC minetic conmpound, useful

cells that are abnormally resistant to it, which are typically pathogemc cells.

For example, compounds of the invention induce apoptosis in glioblastoma
cell culture, typically at picomolar concentrations. The compounds provide new
adjuvant chemotherapeutics for cancers, particularly those that resist programmed cell

death by over-expressing IAP proteins. The compounds are stable, protease resistant,

and freely membrane permeant. The compounds are not by themselves cytotoxic,
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the treatnent or anelioration of cancer, inflanmmtion,
or an autoi mune di sorder, and at | east one

webasiesieuti cal |y acceptabl e exci pi ent, wher ei PCT/H82008/060140

dimeric or trimeric SMAC m netic conpound is a

conpound as defined in any one of formulae (1), (lA),

(1), (1A, (2)-(5, (7)-(13), (13A), and (14)-(16) 25

In some enbodinents the phar maceuti cal conpositions
rther ne addi t.i onal

b ST E kTS et ey DGRt Bt BFC Henanisms i

p Q6188 patﬁbgeqlucboeus shén a%M&ﬁl:dﬁcB@sI hs@ t@@idv&!hﬁa}f)oﬁtfosﬂs he
conmpounds of the invention. Exanples of such

ad di ti draprdingho dhe inkerppelno previdercmadeds yiddesipositions for
Eﬂ&g@fn‘&o ﬁgpt%@g FEcJttﬁ‘ Og%lﬂictc (s) )((1918% Ipr C#eo%ﬁﬁp:l (ﬁr%te%—]éll(% (ér’ trimer-like

hy@halﬂ) xyolécaiesand are3RforrRiho s SMH&@)nlmBﬁh% aelireen@gealss includes
. 0. bleony0|n chloranbucil, cisplatin and 44 WO
2@@@}1@2@&@1 OO0 IR0 At 1635 PRFERRIAROH &Yy of formulae

%)o antr Q% )aagrﬁg{(e?l ‘&ﬁh gtylﬁ?‘% g{sl? Eyﬁnﬁcﬂl@l?%l} Sacgeptable excipient.
LA&SplaC]agemas @hamychwtivekcomptesitamd cpmposiyg anleast one compound of

o SRR BRNEL T ¢l odhd dhiarolh Ropabisty it S

Cbﬁ%ae&t&au}ehc%gﬁb%xc gk posi de ant hr aqui nones,
anthracycl i nes and 5 podophyl | ot oxin), n1crotubu|e

i nhi bi C@rrg)o(ledsg)f tUQJmeft:laml gre pgediili forthelteamuing enimdelioration of
cal chic¢ astJne an r

;R euPEn ey O RS RERROE iy byl dRRinods for e
hyig Py @bt 08 BahémMeIM AL bgsetih&Im@iuhe ¢or this RORN(a: &

gel danomycin and gel danonycin derivatives, radicico
pamcheratien pleanteie NIl aanation; Yo assoigymuaedisoedy. wherein the

f rdgﬁg&?cn(grstn{nﬁﬁg Si)ﬁké %Inhl\éﬁc ¥0§18&ﬂ}¢019 3'6'8&§?&nd %sn(%flgéd in any one of

adehntul @n@), (I@an@er(nxbne(aamau@l)maga@tm; 'cﬁndT(M) (—16) In other
eto%03|de a TRAIL receptor antibody, a

i AAIPBSmsAts, thepnvengpn PRgides meﬁ?f@Sg‘%@F ype ﬁafetbﬁ B%FHP‘éPerS of the
eﬂﬂﬁ‘é}fc' eﬂﬁ tﬂfneh@ @F{f 1{’}{%9% ﬁ\%%ﬁoﬂ eﬁflﬁﬁ:méo T
contactlng a cel an e |ve anDunt of a SMA

nmnhmn@z@ompmundnammhmﬁmpaﬁnyehnkhmmemnbwespMHmhamﬁom
detecti.n directly, . .indirectl erentially, 15

- GaTppE e R SRRt d hhul or
| the B4R Or bﬂl‘éil&i‘ﬁﬁoﬁoﬁéa@@e@fnﬂahﬁ&ﬂfohf N ddhu®immune disorder,

di agnosi ng a subject in need of such treatnent,

pand pdedsaphy plargagiusictlly dravptage srapsht, pheretio hei diinerrie or

descr i ﬁgvgg n.as being.treated I at ed

STRE R PR ForP B & FbiR e SRR B og aftgrmutec

| QD SAAY (10 (BR), (DdbYidual3) diagnesediaggien 20 need of

an apo tosis pronDtlng t r eat nent and the contactln?

step i $n gfmeembelipgnts, the pharmaceutical compositions further include at
least one additional cancer therapeutic whose activity is synergized or potentiated by
the SMAC mimetic activity of the compounds of the invention. Examples of such
additional cancer therapeutics include, without limitation, antimetabolites

(e.g. cytarabine, fludaragine, 5-fluoro-2’-deoxyuridine, gemcitabine, hydroxyurea and

methotrexate), DNA active agents (e.g. bleomycin, chlorambucil, cisplatin and
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adm nistering to the individual a pharmaceutica
conposition including a therapeutically effective

wa@pwanesidf the SMAC minetic, wherein the indi vPCUEE2008§60140

be subject to concurrent or antecedent radiation or
chenot herapy for treatnment of a neoproliferative
pat hol ogy. I n particul ar enbodi nents, the pathogenic
cells are of a 25 tunor, such as gliobl astoma,
ast nogy reast cancer rost te cancer,. |lun .
cS}ﬁ%l 038%%‘8% ‘?rﬁalétéi‘}ﬁzaegrehts 8§t? EAHC ml&%’i%‘?{one)’ protein
C@ Bdsis 1@be[tb1%r{e GaNGEparadifal cyeRIMeRimide bllﬁipfﬂr@ﬂi@cm)

anona, homa, or sarconma. In additiona

eﬁm@eﬁon@msg mhtﬂm@rﬁ af Bene lcdass ée. greammieheain.| tapategag apd irinotecan)
C | e 0

50 TR Bl AR AT o, BRSPSy o
3PodbphgHs®Sin) Mikotebiel dhifathege dbeetaxel | paom@kél ofvlcemid,

i ncludi ng rheumatoid arthritis, 45 WO 2008/128121

P@*F@SE’G@S’/”@@MWG andivSEEtEe). kiash AR g Tyarifidehni a

g t e
0Ly ] G5 g 3525 L T AL RENBL LA 2R g

C am@l gélidamm)ycirpédriviatvesi rn‘dﬁmniqitmmy ddiis@asesnd ahibodies or antibody

structive pul nonpar. chr ni c

?r&ﬁ‘@ﬁ‘i“ts fthat S‘g {Yﬁgv%ﬁﬁl ﬁﬁ)ﬁlﬂ%ﬁ{%ﬁa@m% §féRyrgln some
| BE8b&itchis@lhelddBRiochhIRGASI Sher@lehBE GG B TIRANI tekdhobiddya TRAIL
fever), inflammatory cardi ovascul afr di seases (e€.g.
cawgggtwﬂdxﬁeaaﬂﬂﬂﬁanhmﬂenahH?ugcﬁéﬁﬁ&/reperfusuon
injurie ath 0si,s (i ncl udj caoronar
o seasey h sl e Rullopiuatiotar 1T e 3B0008 Lafbiifthe sep
Abz b&ititRihg S @il S’ﬁﬁlséﬁ]s effBdtivd RhBuntHEh SNACSmiddic compound,
anmyotrophic lateral sclerosis (ALS), neuroinflammatory

diBeensdly folnpveskPy the a8 oF defecting; diedtlynindiaethy erinteecntially, a
h &Hftaﬁlt?&r a%L‘ ugéﬁ %'E({ds‘ias o thé’t%?éelt @é Tt ﬁ%ﬁggfsg %’c e alsQ%p of

roni c ac ry cirr

g hc&lﬁﬁfymhg)@ﬂﬁhlgnotsing a subett inhead df stE ﬁﬁhmnjpaﬂﬁilla‘ﬂlytal subject

The subj ect conpgsitions_enconpass pharmceutic

c Bﬁ’ﬁB% PR¢ oinde cortitons %@cmb&dthﬁ@ﬂ%%teﬂ%fé?w @f%fﬂé&are@é)y a
RRpAE Qfnegl active, diner-like or trimer-like SMAC

n1net|c as described above in dosage form and a

phar rma‘.repltefarwldl entexdoeptia bhecells acanrsizein ard mdmalmil diagnosed as in

enbo nts, such conmpositions also contai
adth (? GRAPOPORS Pé%%%ﬂ?géregggﬁ:ﬁt a@l}ﬁchcggacé]ﬁlg step 1s effected by

aﬁ@lmirﬂﬁ&ﬁl{gotb'tﬁ@fnawl&?al q Bﬁﬁ%aﬁ@ﬁt&ﬁ?&ﬁdﬁosﬁ%%eludlﬁg a
addition to the SMAC mnetic. Mdes of Carrying Qut

t Herdpeveen iyehieTines qzm@@é of therhMAL rmmermbe@rexmrthe msli\gdel may
o the 20 foll

ggé g?$§%q%ﬁg%PMF%t orrlel% ePLﬁ‘déart}BB §F ﬁl‘qee otﬁ%ﬁg)ﬁ% ?regtmengof a

| AYERIbIi RGO PathbRgy. In particular embodiments, the pathogenic cells are of a
tumor, such as glioblastoma, astrocytoma, breast cancer, prostate cancer, lung cancer,
pancreatic cancer, gastric cancer, colon cancer, ovarian cancer, renal cancer,
hepatoma, melanoma, lymphoma, or sarcoma.

In additional embodiments, the target cells are pro-inflammatory cells or cells
of tissue subject to pathogenic inflammation and/or autoimmunity. A wide variety of

diseases involve such pathogenic inflammation, including rheumatoid arthritis,
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Exanpl es included herein. It is to be understood that
the term nol ogy used herein is for the purpose of

waele®snedizchg specific enbodi ments only and i s nRET/US2008/060140

intended to be limting. It is further to be
under stood that unless specifically defined herein,
the termnology used hereinis to be given its
traditional meani ng as known in the relevant 25 art.

. used rei the s
PREPRES B frus draR B i b o< iteesd reofRdpn v
F@fse@éqagl €rohn&’di $Ha 8 lnlde ey bl ABISt O rEfate@ROAditidhIVBpeIvic
46 WO 2008/ 128121 PCI/ US2008/ 060140 As used herein, a
" iy petory dedabss, dfrpeig obsteucsive puintonasy discaserfe@rD), chronic

r %%“I'lcfu%g n% Rl 8(%’1'83? uﬂﬁéﬂa& gm }tf LRS! Eeirsctitﬁ {u% tfibir(%is‘rfl allergic
P 5# 'S el Ag

S@Mgiﬂi& (hzfy fgver), byﬂz&nmaﬁ)eﬁéz&hﬁl‘va@ﬁlae Hisedse$ @g. congestive heart
Furthernpre, the term"therapeutically. effective

ablwig andyisehieaislFrpe HHEOR TGS rthesesclespinfindudipg goronary artery
Cﬁ[s@fs%? %Hgf(@ %e%ﬁ%ﬁ:ﬁ%raﬁv%%eﬂ@ss s0QE as" RG, él}ﬁ%gs éllé&lge multiple
anount’,” resul I nproved tréat nent,

p Bﬁmﬂﬂs iaodh amyotlrolﬂ’rmlalt@alastrlemslso(fAIaS)dmesltaaﬁﬁamdiamy diseases, organ
or S|ge ef.fect, or. a decrease i.n t rcliate of.

alfRwinEHECUSR. eptofuRIchepatqlpgisy! °fh dseriashy sglggdoma,

| geloReR W hdPall tﬁﬁygﬁlarwe§l§ g@(ﬁrﬁ&ﬁldn\éﬁhﬁtﬁ uveitis and
enhance nor mal physi ol ogi ca nction. used herein,

" §elgjosonjunetefier.s to a human or ani nal subject. In

certai 10 .preferre the subject is .
parmn. TR “thiEH hEPRT SR SR PRy PSRk SShegi @ng cppaining
a aliRghbuBcaMy GlecGANimbing o Bh YctiveadiRen IR0 Gr IEECY&SMAC

unl ess ot herw se provided. The resi due may be

mlﬁlﬁaf pedeseribegk abeue incdosage %)Tl@h%ndcﬁlfﬂiaﬁma@}ﬂélpﬁdb’ acceptable
t S
AR bef oM ABE ORISR0 o
Stl&irzqﬁutlch oyvY,8uch aEyh dhbi- mpt(ﬂlfﬂahﬁi ﬁfeﬁﬁitlmi!ﬁ)eluﬁc agent, in addition
addition to or instead of the carbon and hydrogen
f mimdichydr ocar byl group itsel f. Thus, when
specifically noted as containing or optlonally

cont ai RiRQs BEESH-GRL @R thd ediipdr ocar byl group may
contain one or nore heteroatons as indicated wthin

t he

optlongﬁF? sggl E§§3Q¥the ﬁ&§¥%ga i ?g |gg%%$g¥EtOﬂw

afdtwiay detaide@l dsscrifition (Ifahd:)pmﬁelrreﬂ @rrgnbdlmﬁtsl,ts @itheiimvention and the
groups and ot her suitab

h |
g?ﬁ%ﬁ@?kaeﬁ e bereih-(h o Daasdsrived Ui tﬁlmlﬁolﬁg&e%ed&ferem is
OR&G (RE piiBbse Mﬁ&gﬁﬂf éﬁf:lﬁtcréﬁlb%@frﬁ&ﬁs &M? LR ﬁrrp)\( hntended to be

reS|due As used her the terns " al kenyl "
ahditiag. kly myflutthemto lbadedasioad gt unless spec1f1ca11y defined herein, the

terminology used herein is to be given its traditional meaning as known in the relevant

art.

19" L 14

As used herein, the singular form “a”, “an”, and “the” include plural

[ b]

references unless indicated otherwise. For example, “a” dimer includes one of more

dimers.
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chai n, branched-chain and cyclic nonoval ent
hydr ocar byl radicals, and conbi nations of these,

wawiosh2gieont ain only C and H when they are PCT/US2008/060140

unsubstituted. Exanples include 25 nethyl, ethyl,

I sobutyl, tert-butyl, cyclohexyl, cyclopentylethyl,
2-propenyl, 3-butynyl, and the |ike. The total nunber
of carbon atoms in each such group is sometines

descri hed h can conta

o’ en BT nempeitigihy s B ABufe ds 59 Rl sffhired o
aprddbcSd @esﬁhred Agerbpenti0 offYEN a lighR! g@te@{r&nﬁﬁﬂm&@kﬂm thh\ is

0 and S) are allowed to repl ace carbon atons of an

abRI}lB sowhlt emg/| byo respdegyjor ghinjgien. Bortheymore, et termp athiapeutically

G R T L PN e L S R

WItht}ﬁEl néiSre€eiged Uth Gmouiiepselseintimphe cd wrn@ient, e alingypaivention,
of carbon _atons in the group | us the nunber of such
hef angligratien effadisere dilsrﬁ’é‘llfiﬁdgcfl flespiona dpertss ip gie rate of

¢ %5\%@ @ﬁ't% dllslafl{( fﬁ@ dido F(%e g g{n& t@éalrhl{belh@lgfl&eﬁzgﬁlh B&Ycope

Typlca Kyny stituents
ohmbhets leffEtcﬁn/telto Hnlmmnd: aommal 5h§lsidlegc@1alukc;tio)1 or 2-10C

| k I | k; P bl 1-
(ol T Rs gt Bl ubieahFlogy o Taphnar a5 B ok Nade T Fesgein
CORtratdl dntfditadhikithd sijecRidfantaal kenyl or alkynyl). A

single group can include nore than one type of '
nultlpwetb@hmﬂmorlmdnwaﬂnh&mubﬁeﬂﬁmﬁﬁwphaub@wﬂudsqmwnnsmﬂy

PLRRER o Fydrlieeny RIS bty vl eL s The e S uS gt RE alifs or

datdpheic bﬂfh%ht@ﬁﬁint HRYic Arnchld | G Meeer Wishtirdled, R aher M
en they contain at | east one carbon-car bon
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S Sense chem ca

s u’@s}tydmbaﬂtﬁ giduplitscle, Tbmﬁ, whiee smiﬁdallmnbed as tonptaindl goor
= =N-CN, =N-OR, =NR NR2, SR, S02R, SO02NR2,
NRE‘@‘FQHY fsnt&ma\tmemme hygeesed Y NOUICIER CORENFpIe or more

ORXBroalddit ?Sag AR w1th“ﬂ‘% ebzﬂ:kﬁw d?tl’leslggd?&%ﬁﬁn g&m&eyand when

H C1-C8 ter oal acy
hepemrmag)shbstmemh@hymngalrbyl(ﬁ@uﬁ& rhat dscohzhvlemmylo,r n(bZe éﬁbonyl

BB i ot O Eae R LA thes saifye “listihis R diftner
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=NOR', =NR, 20 OR, NR 2, S SO02R
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RS o s Ak S g combinations

Cbt EBs@Gutich it oAIgtERRPH YW hen @reyCled uasubkti@tedCIixamples include
methyl, ethyl, isobutyl, tert-butyl, cyclohexyl, cyclopentylethyl, 2-propenyl,
3-butynyl, and the like. The total number of carbon atoms in each such group is
sometimes described herein, e.g., when the group can contain up to ten carbon atoms
it may be described as 1-10C or as C1-C10 or as Cj_1o. When heteroatoms (typically
N, O and S) are allowed to replace carbon atoms of an alkyl, alkenyl or alkynyl group,

as in heteroalkyl groups, for example, the numbers describing the group, though still
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Cl12 heteroaryl. Al kyl, alkenyl and al kynyl groups can
al so be substituted by Cl1-C8 acyl, C2-C8 heteroacyl,

wa@ogamiaryl or C5-Cl2 heteroaryl, each of whiB¢I/T820087@650140

25 substituted by the substituents that are
appropriate for the particular group. "Heteroalkyl",
"het eroal kenyl ", and "heteroal kynyl" and the like are
defined simlarly to the corresponding hydrocarbyl

(al kyl, al kenyl and al k he "heter.o
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Oﬁﬁbsﬁﬂﬂiohhzﬂdéb Sdrist uh@sicalfy. thgifeteisaalekilin@iides b drahot limited
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b?ﬂf@‘(blq el@Ré@ bﬁicéﬁ)zct#”bgfcfﬁ (&(ﬁﬁﬁwéﬁck{‘@bﬁf‘taﬁémo%
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underesi et R kdhdepundcdsls }Dt(]‘lE‘CBVIaH@I $feCB hieetbalky$ UChC8 acyl, C2-
groups do not include nore than two contjguous
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nitro ony group. Thus can be a
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oo N SR d¥t SRR S SRS B PR o O

Wt G@@RE@(‘}NR%E®O©@ | COR® %hKNOZ %eﬂéﬁ?&cﬂ ®" ¢ dependently H,
i ncl'udes cycl oal and cycl oal kyf al kyl groups, the
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“heter oﬁX@L(}ﬁhkyI’mﬁet&%aﬂéﬁg"t z%dd‘ﬁﬁgéfdaﬂgrn?l" and the like are defined
similarly to the corresponding hydrocarbyl (alkyl, alkenyl and alkynyl) groups, but
the ‘hetero’ terms refer to groups that contain one or more heteroatoms selected from

O, S and N and combinations thereof, within the backbone residue; thus at least one

carbon atom of a corresponding alkyl, alkenyl, or alkynyl group is replaced by one of
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non-aromatic cyclic group that contains at |east one
heteroatom as a ring nenber and that is connected to

W@ b@sirediecul e via a ring atomof the cyclic greapps2008/060140

which may be C 25 or N, and "heterocyclylal kyl" may be
used to describe such a group that is connected to
anot her nol ecul e through an al kyl |inker. The sizes
and substituents that are suitable for the

nEeRBuln praRyPe ol S fng Rt i gerostiony
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h g S t

¢ SRR D SRR R 2 Ao o 8 s [Rf B Fin -
Oﬁnd h@ONHbCHmyI:ie @2 hewroatkgine ypére 8l placestdne yadbr, N replaces
Cl-C8 acy %roups whi ch, include fornyl, acetyl,
pPU%F%??nz% & ipabrtpted Wity We=02reshet er oacyl gr oups,

whi ch i eu%ﬂﬂﬁfe XY BERYihelu@t KUGAL Lyciaddk

pyri di noyr %g\%r ocarE) l}ﬂcu P'b?lwgr}gupglg’a %ilgroups’
hétearoi écryck)aﬁ{yl%nrmh bg mmﬂd&:retlhm specrﬁqaﬁy descahe acybogyclic non-
het er oac can bg substitu
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of kst iedot 0 BT SalitRe Fst SRERTr SHGREES b yfber and

Sk isaohfecte N@UBE MRIRTRVILa riaf dionhet @E 0¢1) grolie hiicH May be C

> l(J)E lr\]I rarr?dn‘qh%)t/e%l)(l:y%lylalkyl may be used to describe such a group that is connected
to another molecule through an alkyl linker. The sizes and substituents that are
suitable for the cycloalkyl, cycloalkylalkyl, heterocyclyl, and heterocyclylalkyl
groups are the same as those described above for alkyl groups. The size of a
cycloalkylalkyl or heterocyclylalkyl group describes the total number of carbon atoms

or of carbon atoms plus heteroatoms that replace carbon atoms of an alkyl, alkenyl,
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or fused bicyclic ring systens which contain as ring
menbers one or nore heteroatons selected fromO, S and

wWOR00gh2s12hcl usi on of a heteroatom permts 25 PCT/US2008/060140

aromaticity in 5-nmenbered rings as well as 6-nmenbered
rings. Typical heteroaromatic systens include
nmonocyclic C5-C6 aromati c groups such as pyridyl,
yr|n1dyl yrazinyl pyridazinyl triazinyl t hi enyl
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mphiidinsyl. Ay hydndaibet goopy, iyl ARiues. 8 hekyofbans of such groups that
optionally substltuted Wth a variety of substituents
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aromaticity in 5S-membered rings as well as 6-membered rings.

Typical heteroaromatic systems include monocyclic C5-C6 aromatic groups
such as pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, triazinyl, thienyl, furanyl, pyrrolyl,
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, imidazolyl, triazolyl,
thiadiazolyl, oxadiazolyl, and tetrazolyl rings, and the fused bicyclic moieties formed

by fusing one of these monocyclic groups with a phenyl ring or with any of the
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Preferred optional substituents when present on an
aryl or heteroaryl ring include optionally

whatosgesiat ed al kyl (Cl-C4), optionally hal ogene@BUS2008/060140

al koxy (CL-C4), 25 halo, -NH2, -OH, -CN, -NO2, and
NR2, where each R is independently Hor Cl-4 alkyl.
The substituent groups on an aryl or heteroaryl group
nay of course be further substituted with the groups

scri bed here S Suit bIe for..e t
R Ao Ry Sy L pATS g o L SN
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acyclic lLinkers cal ly t er. i.s Cl-C8 k
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I 'T%iégl@ ,AhCARD QM AR 5110 TRKLhRG AdBMN PeRY D1 the

prOV|de ‘substituents as an acyl” or heteroacyl noiety.
Amogapyydlg met@eqaejfl@{m}ps qontagl 50 rang racrryb(als l@yltl tlog bicyclic heteroaryls

het er o roup may be 10 optionally
sﬁ%@?ﬂ%£¥%ﬂn%%} Fﬁ% sane substituents descri bed above
for ar Wrylgefn@llﬁ&';roarﬁrrﬁfn@ﬁéﬂlhyy b@bp@inl1akibslin@éOWRh a variety of
i ncludes a phenyl ring optionally substituted with

t he
gﬁ@?ﬁp@eﬁ@flnﬂé@ln&&iv@g lswl, 52y 8 gikedsCanted Akanl.¢8b- C12 aryl, C1-
I
o 51 figd Rl RSE bl B Bl L JGHRE Rt S thib
Woetiee st eétudhds Ybr arolr arideie&ir@aylkmblegéﬂwlﬁd@ aﬂop(pRi NRal SR, SO.R,
gﬁclize to forma ring such a31§§0|%§ ane
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alkyl.
The substituent groups on an aryl or heteroaryl group may of course be further
substituted with the groups described herein as suitable for each type of group that
comprises the substituent. Thus, for example, an arylalkyl substituent may be

optionally substituted on the aryl portion with substituents described herein as typical
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oxacycl opent ane. \Were an aryl al kyl or heteroaryl al kyl

wWQ@e@af24181 descri bed as optionally 25 substit ut BCT/US1968/060140

substituents may be on either the al kyl or heteroal kyl
portion or on the aryl or heteroaryl portion of the
group. The substituents optionally present on the

al kyl or heteroal kyl portion are the same as those

TSRS PBR R ﬁfu%%gggg B PorgiSvitn substients

ha&,@hgad MéreQs )8l BF Suitdd®: fob al®1 %@ diose descri bed
above for aryl groups generally 2008/ 128121
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to the total nunmber of atons in the ring and |inker

c rdiénably, aramdlajhégrcmpahddéesaxghenﬁm@ (q:uipgallly sifbedtuted with the
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h@lﬁlﬁ,ﬁﬁﬂécy WitBofeBStwd Oked A1y %Wzﬂibs @r hbefRNGakyips, where the alkyl
i nker. Thus, for exanpl e, teroarylalkyl woul d

| ﬁéhﬁ;}g@alkﬁyygljogpq mqulpnalbf@qb@to A4 a ring such as cyclopropane,

NGRML kyl ene” as used herein refers to
dg&, ({Qﬁﬁgﬁﬁ%%r%ﬁ¢ group; because it is 15
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and
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Qi oo KRS B BronB R A RLB gt R R ERPLEER < T he
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than the total nunber of atons
substituted, the substituents may be on either the alkyl or heteroalkyl portion or on the
aryl or heteroaryl portion of the group. The substituents optionally present on the
alkyl or heteroalkyl portion are the same as those described above for alkyl groups

generally; the substituents optionally present on the aryl or heteroaryl portion are the

same as those described above for aryl groups generally.
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in the hydrocarbyl group: -C(Me)2- would thus be a
one-atom |l inker, since the 25 avail abl e val ences are

waepanztied by only one atom Were an al kyl eneP@r/os390$/660140

substituted, the substituents include those typically
present on al kyl groups as described herein, thus
-C(=0 - is an exanple of a one-carbon substituted
al kylene. Wiere it is described as unsaturated, the
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refer to groups that contain one or nmore 5 heteroatons
s &ty if %téﬁeﬁ@f! thepugha IRekaeaereBpsinA il GhEomardalkyl” in that at

W Ly (g}etr[h% RGP ﬁ{éeaé?flrrﬁéiieﬁrﬁtgl;onE Btbtn f thb &akh g %F(g%)gg b kﬁgf&ro atom

atom a correspondai ng a ene group 1s r
ondeatd frhm Npeand Sed hhatermaglolksl groupsoarondescribed herein according

h | kyl . Thus, - C(=O) NH_ i |
ofo G fetal st i 1 ais ARG RYHEHb S ahagice arv
r 8RIuBE Bfk QN Brdu@h B ter&iMEyl GinkSr; BMBRfalyI ;gh%ﬂ)s\l\ﬂnkéﬂ fratdh a

group. 10 "Arylene" as used herein refers to divalent
ohydmotcarhyldntkensushas ian ablylenhetrerhstaroarpt groups linked ylwbeghsa

R i A A P R

\?\‘?yﬁdlﬁit@{}ﬁ/m,tph@ﬁ&dﬁiEﬁ@NWrolﬁﬁfe&fo@ﬁf omatic ring systens
Ich are bonded to their attachment ﬁ)m nts through o
15 al kyNEpréenel ak pyeg hgradiupsers it Hivaleaghydipere bl greup; because it is

s | ‘ " ‘ .
e -
| isnkilfignd pre@itpbliy & isiMsathough adereaspdciliny, apalkydémrerdagdlsb Ge

as ar. Ialkegﬁlene group if it contains at | east one

c Artss e hefRe iy OBt alsbe, begi osher densthsy gl the Rp¢bydences need
g [ fopbdsi ' St CRHPC r.

SRR duopblrife QR o, LRRRCIRIR) RO RIMALIRMY s be
arddyrahe 2@llglenas,sicen atpelin grogr ach.as Thdsmopamkdrdylray

al so include a carbonyl grou t.hus ki ng t hem ab

¢ BIOBYERO (e e andinky thatisab alkyfene erinp G sxpplc. rfers
g £ Hﬁ(/alegeérouﬁ YPWRICR thd SRR Qe n Vs 16{ £l kiAo oBRE groups are
- CH2- Ar - - are exanples of aryl al kyl ene groups.

" berraeatehby thadcatdmmetichas —(SHd s hér.ethe speciied lengidl represents the

S imTr.nlbgrr(l)fyat(gn% ﬁrﬂgngc &Ua‘?t%&%%drft Ii])gints rather than the total number of atoms
in the hydrocarbyl group: -C(Me),- would thus be a one-atom linker, since the
available valences are separated by only one atom. Where an alkylene group is
substituted, the substituents include those typically present on alkyl groups as
described herein, thus —C(=0)- is an example of a one-carbon substituted alkylene.
Where it is described as unsaturated, the alkylene group may contain one or more

double or triple bonds, and may be referred to as alkenylene group if it contains at

53



10

15

20

25

30

25 aryl al kyl ene group, but contains one or nore
het er oat ons, selected fromO, S and N and

W@ ovBiizeaei ons thereof, within the al kyl ene resPdUES208/060140

the aromatic ring; thus at |east one carbon atom of a
correspondi ng al kyl ene group or one carbon atom of the
aromatic ring is replaced by one of the specified
heteroatons to forma heteroaryl al kyl ene group. For

l e, - ,(CH2).2N -Ar-C(O 2-_ar 30 .
CIETyR g b b ad G “Rab gl SRy pilfuns e teas
gbR&PFbon-o4bYDAAOB6rR8121 PCT/ US2008/ 060140 I n
general , any al kyl, alkenyl, aIkyq&ﬂnbacyl or aryl or

aryl al kblﬁtegredi%er@r aangﬁdﬁ@r@m sl ladly &9 therv@grésmndmg
t |
SERYRSe Ehe G SRTLALRE S ER o b

Thaeﬂ)atdmﬁﬁseﬂa‘cteﬁffﬁﬁﬁ s LS%HIN wehEEnbisaticsik Iﬂhdrajf ‘kfﬂhﬂhhﬁéibackbone
recited with regard to the primary substltuents
t Fatiiel fag ay 1?38@ ﬁ@e saré(e}b%tpmt ferfogregpandigtaliptlens gipeis replaced

085 oht gfgl lsB—&Lﬂﬁl | ARG SRl & TR ﬁ@%&%ﬁﬂ&}gngg o SARTELE,

may opti onal tituted
bthﬁﬁﬂHemHmmmmgpwsﬁhSWDKmﬂmm$ubm3MBdhasnmﬂbmﬂmnwhmsIﬁ

for R7 where this kes che and where

t Fjpdacgy gae ??S'P%ﬁﬂ%gﬁ? H@SflﬂlérgsW@éalw rf’“%r ovi ded for
the al kyly1BRP a3 @secdndein rébkMb dBMRST b W8RnOMoRMaly br O
by al ken % woul d sinply extend the upper limt of

cactbxmronl@lcalwstmls thitesebadbd t tremtaacharait pgintsghrough a
te ded to be included. However, alkyl substituted
b@ aryl, heteroaryl, am no, hydroxy, alkoxy

(C1- C4 “Alr}l‘lé(lkifl,ene-(ls el her@ﬁhdrefelﬂﬁtd di%BeMp itk ARt hivedadidadd
within the scope of the invention, and the atons of

t Relseasupaic ingeiystegr otipeh aedondad to Sk @trchmentoiny Hseygh
| hat
ARSI A HERE S oMol B B S fred SHBHRA OEY

I snsipaaiell] 8dlic eachcyslie hnladr!;(yln, sodtlekeamtydldjmeral, kiyhylkylene hnklng

acyl, .or aryl &roup may be optlonalti supstituted with
a SHRE e pnshirated e imaydie s leaied &9 & aylaflenyleae gipapikisentains at

Eée %%a%q dafbo%%%fé bl kbrkc@ gwarﬂﬁlkgt@é& f‘%%e@ if it contains at

mcal stability; in particular e groups
nﬂf;asttmw@ptbonrmtb(m tgplestond uffgpﬁcalw thh aﬂdyimeilimkelais 6isCétlkylene
an¥ gr all of th vallagle val nces n ca

T, SRS s AR s S PR

angﬁdﬂgvtﬁ&ﬂl\é@lqu tpﬁ)\@&é)é%ﬂst%\fl@[ﬁs AxhaR aftlakyl or heéfdﬁlcyl rﬁ{)lety For
wherein at | east one carbon atom of

acyl
d esargwiaté@H@a(r‘(l@o%C(Q)(@H@hpaMsz‘é@ﬁHnem as@rdplbw%
tomselected fromN, 0 and S. Thus the

hetzrgq
haPEHEYSIREC8PS al'kyl, al kenyl, alkynyl, acyl, aryl,
and ar ylaleloskylakelchet areal kikin i at:ﬁlﬁesaladiﬂﬁﬁmﬂ to the corresponding

arylalkylene group, but contains one or more heteroatoms, selected from O, S and N
and combinations thereof, within the alkylene residue or the aromatic ring; thus at
least one carbon atom of a corresponding alkylene group or one carbon atom of the
aromatic ring is replaced by one of the specified heteroatoms to form a
heteroarylalkylene group. For example,-(CH,),NHC(O)-Ar-C(O)NH((CH,),- and -
CH,-pyridyl-CH,- are examples of heteroarylalkylene groups.
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heteroaryl al kyl , respectively. It is wunderstood that,

wai00843810t her wi se specified, no nore than two PT/0S2908/&0140

atons are ordinarily connected sequentially, except
where an oxo group is attached to Nor Sto forma
nitro or sulfonyl group. "Optionally substituted" as
used herein indicates that the particular group or 30

groups . bei ng desc ave no .non- hydr oge
Subst s PTG G5 Rl vk M St 85t roup or any
PEdictdpa@8f SRQKE4Rkse GFUIHP ShalBYcaNRdAARQ sQbstIRNe may itself be

non- hydrogen substituents. |If not otherw se specified,
t Retiensllsisubntittied by prddtiennl sehstitientse ﬁﬁls; nafyER ofrthf;setsébstltuents is
e
PREn R bS P RR R bl TRE P s S R BEER A P e
V\bﬂfsﬁu&ﬁts apPhot@iiedrwise Ristdribu@nThis mbtmheﬁbodnraelﬁ of, for
doubl e bond, such as a carbonyl oxygen (=0, 5 the

gFBRIpP Fal&elé allyLthis aavémawptéowyméééstlt%d ﬁ&letretnammg
|
e R S e O e e BB e, ane

" Mae'thisalweus@dindemene therséded theis pfdvideddor thhlabaybperseoarp., alkyl

i.0do or o .an chloro are ofte ref erred.

A‘%SHBI teclay ﬂgéloorr?ar@f%yrw SUpRly Egsn URpRL 1 carbon
aoRR oS HEGSGHbRBARS, andiGs n&qpéhaéd%%@ in@hdedORidvRRAY, lakkyl
substituted", the termincludes NR R wherein each R
anebsRtutg¢dsby MQ,pfewdbﬁt:ﬂoerH, angno, hydaorxyablkgky (@1-Kénllyl), =0, =S

et Lo bt b nedhale P ot of i Balioncind g coms of

akteyé sumtikenydrou dey AVl coun@@ Yk the@dfuylber @dedab Mbgkiky the alkyl,
groups or heteroforms of one of these groups is

optkearla¢tcyeroupBst istgingdlesdritivdt he substituents

descr | RefL0R0RLANa% SHLIARLE £ Shcd i, SIS TkehD,

type of group SO in

aankyﬁ?yl adye, drianfdedodpogey beoptichallf etitmiautdt Withambabedof
ring which may. be saturated, unsaturated or aromatic

a%bwﬂeaﬁ ace(aﬁtn&tﬁ is ﬂY%lahL@tVéFf‘éléi%%%l P deRp e W@y n principles of
S@h&ﬁl‘égldstefbﬁlﬁ?] N pa LPbSt ol ui SQ%E gﬁ%&%etogﬁegaIMuﬁﬁltuted

i s optlonal ents
degdrfiloeinie as)nmattaajo bealf of tha Iakzyilablegsradmmss or ¢arbén MRMR'for
is an aromatic group, it is optionally substituted
we¥#Rlie 20 substituents described as typical for

het er oaf¥er@bRMPSs ushd h3BANES & NderRAtiv@sRLYShp §uch as an alkyl,
group refers to a heterocyclic group contaihning

| endtoraag, Whﬁneug@deaasow qartp za@mmf twttqsgmted herbgthsllup group has

[ he P cu gi a nitrogen

Do SPEPRE LB R os ! FGPEl FOPYRaLE B eGR P of

gﬁlkly'p%ll@h H{§nj7[‘3§d?ﬂ3 refl, ARNagKadyi @refﬂe&gﬁalﬁyl Retdidalkenyl,

ered i cyclic fused ring

heteroalkynyl heteroacyl heteroaryl, and heteroarylalkyl, respectively. It is
understood that, unless otherwise specified, no more than two N, O or S atoms are
ordinarily connected sequentially, except where an oxo group is attached to N or S to
form a nitro or sulfonyl group.

“Optionally substituted” as used herein indicates that the particular group or

groups being described may have no non-hydrogen substituents, or the group or
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ring menbers can optionally include one additiona

woeisnzeaeom sel ected fromN, 0 and S, and an aREEY81008060140

group having nore than six ring nmenbers can
optionally include one or two additional heteroatons
selected fromN, 0 and S. Typically, an azacyclic
group is non-aromatic, and such azacyclic groups can

optionally be substitute i tue r

SBHU Paihavs o7 Sty TR Pt el SRR kiehiSy A oty A% Specifica,
ammn hEmBErVIRECH iBktidentPItat flal Bt PRosentGOedal to the number of H
2008/ 128121 PCT/ US2008/ 060140 pyrrolidi none,
piioaTsi RIpssRt omiBie phentishieted ﬂ@rr@@éﬂwmwm@em&ﬁwrlbed Where an
pl g&&%& uri)%Btuth i %{t%cl%cc’ﬁ] via ango%%ﬁegl?({qlﬁ %ucggls ?ég@’;{)ﬁ yiglerh %:O),

n ter @g@NtaREONp ivd dvailable Wlenmn@ﬁhe chealinughbepof dwsmuents that
ni trogen can serve as the point of attachnent to the

by heordedadds reék‘ﬁ‘i’fjp‘l“‘égrdéﬂg Rrtberptmbersy avalble ydgncesan
be az aGMQ 0b Cas%sg(F RUER 1hagh%§qﬁ#ﬁ c'hRJrS brblﬂb Qﬁ& ?Ad% luoro and

pyrazole, triazole or e I nvention provides
dk:hﬂerozhreloﬁempnéfetrradner-l i ke conmpounds of fornulae (I)

and (1 A) that po S ructurall )

si mi | ar ABERYi %d‘s mﬁf%tor%ﬁ%z% ?fauaPré‘H’tl%O &lggyibed as
b fiQ O BB HEhtonah ¢ Qtﬁy%tu%lté@ N@E YGH iclRbied NREE Rh&¥R daéh R’
ring systemthat is substituted by at |east one

aryd Rcmmmdepﬂndglt@rldw is aWIXyl, Thesyd, dkmlr@:yl@rﬂmrwglkyl

li nked b | i.nki d, whi
ca e SgiscraB ob 8 PlfufettBirs i b pEIE Bhbciikonshalimy
Ofacfl oaanJ loﬁal(yla)lkyl%?&fps i Rt RGo@aRione bﬁtﬂe!s@g@ap@bs opBonally
the nolecule is symmetric about its linkin rou The
aé@?ﬁl%‘?(éwﬁh &Wbﬁ}}u%hé‘?ﬁeﬁb@ hrein @p frifale %} £1w?@ifréSnsmdmg
T?Preps o?r dpulge (%Iﬁ{é %lsj(g Ejdﬁgﬁo(?mlg %&rht%lrepn Bs i%ﬂjgn%feshnked together to

f @mrmem@m&rﬁbé‘redn gng V’i&hldlﬂﬁﬁ]}t b& aitumﬂpmaﬁlméd OIeargmatlc and which
fornmula (6), or formula or formul a

f 6PHBING 1@1@%%@%4@ eaﬂg yelrsted frem No@ ﬁ@? é as Tiﬁé members,
DSy R ik ?ﬁt on‘#l bQStl d &AR ?l?é Jibke Ot ﬁﬁ‘es‘cgﬁéﬁ 4sGal tat%}e for alkyl

nononers o ass are conpounds
ofrdups nu lHGBNRA) is aorardnhay: grayp,aoustoatmmaiﬂmsohmtmeet elithahed
fr n1d|ffe enh)glasses nononer of fornula (6)

dlitispeqs £5 ParaioF RSk aAOR. (18) or (19). I n

Ot her eRhRE ABRhSan L& RRORLES) RIAE APhéBDFAMMIINHSOntaining
of formula (1) are soretines described herein as

* ot e oge mtlwlgelm apa figg atonTvedweein thej greusis aitadied de thedtake

Bl nersformsd nt ai ni thr e.idlnical .
st Rich E s R L BBl Rk By Eigpeveri
f @Fdwiph are(3L8 menterddompiboadclid Ogs @S- Vhkmdsred bicyclic fused ring
unsynmet ri cal triners.
systems. An azacyclic group having more than four ring members can optionally
include one additional heteroatom selected from N, O and S, and an azacyclic group
having more than six ring members can optionally include one or two additional
heteroatoms selected from N, O and S. Typically, an azacyclic group is non-aromatic,

and such azacyclic groups can optionally be substituted with substituents that are

suitable for alkyl groups. Typical examples of azacyclic groups include pyrrolidine,
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wae@sgarpbunds of forrmula (6)), or they may coPCHIUS2008/060140

nononers selected fromone or two or three different
cl asses, e.g., one or two nononers of formula (6)

Wi th one or nore nononers of formula (17) or (18) or
(19). 57 WD 2008/128121 PCT/ US2008/ 060140 In

C RTRR B bine R Aol KBp e hBlifg and gipeggeine, Jy certain

I bﬂl%e@hrﬂe@&eamzacwlcagrbm &aR AeRhEd, ?Go@@ed%ara@easmﬁmng
bis 0, or when b is DQLQ D 1

( n)trogcgl am iy ln 5 lAs; mqm erst riipscth BHEDZRR £8) $ervoes the point of
S Q&gc rﬂe%t %'TPQ gés@%%l&:ule% hE)?achélgsk&ga??r?lg@C sg%?e%ﬁ)srthft can Pe azacyclic

unerous alternatives

IT@)ybub@ ielikistpyirdtee tnilagble By ok, sRizuleal éttodd.
unsaturated; it may. also include a conbi nation of
cyclic T awea%%moaldﬁégtnaﬁrré%@ ang tipeglifentoreryeds peietgulac (I

L ANTHERDS, B0, @B NRL Ly GHBRE Lt HinGhie GBhing. Jn many

I nker, opt1 ona cont al nl ng rom
hembbdiatetnms ea@hlbamhegidtﬁmmmnhﬂudk@ abnandySjc avttugid Hicyekiering

is 1-1 vvhencuntedalon t o
s RBYSR nﬁsﬂ%@@@%h té)ﬁla agy cogl’rau@l%g'r&gb-—wgg Blese binding
aR8m&dns afferllrfk‘émg lérlgﬁm%f rb @5, THA A hilk kimi@ACHe QomEns %@&1 not be
Q', where pr esent ag ependent |y represents -0-

Mkztlcalmﬁhtecfa“taaa@hbmmﬁets iof fapritrd@h tthsh Bipndiopdooaal lls yhe same, SO

bstituted Cl- tlonaIIy substi tut ed
HROREE Pghieptin® o RiinfR R L iRy

- CH20- ;Th Rimotin Blrthd dﬂﬂﬁhﬁﬂzﬂl wisrehh is Glar €4
al kyl egﬁ&fﬁm ﬁet eo;[ogl'déz/r? orS one or Ergzre rgf 1(82,

aﬁ@rncylmw}mﬁ@eé hestiel aisbmens’. Elsvprdigess anqlmd@ga.oﬂEam?memc

R ST e

C QI‘IBJ @ﬁfbﬁggl@f(lﬁloﬁorr}iul_a (W)( N well atihnsigenniR ri®] BimdRa. The

R?JnsZ}fm[\rI{letri%al d/ianers may contain two non-identical monomers of a single class
(e.g., both are compounds of formula (6)), or they may contain monomers selected
from different classes, e.g., a monomer of formula (6) with a monomer of formula
(17) or (18) or (19).

In other embodiments, the apoptosis-promoting compounds of formula (I) are
sometimes described herein as ‘trimers’, when b is 1. These ‘trimers’ include both
symmetric trimers formed containing three identical monomers of, e.g., formula (6),
or formula (17), or formula (18), or formula (19), as well as unsymmetrical trimers.
The unsymmetrical trimers may contain three non-identical monomers of a single
class (e.g., all are compounds of formula (6)), or they may contain monomers selected

from one or two or three different classes, e.g., one or two monomers of formula (6)

with one or more monomers of formula (17) or (18) or (19).
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R, Z, Y, W X, n, m and R6 are as further defined

herein; wth the proviso that, when b is 0, D and D

are not both of the forrula O R ZN XN O -~Ym

5 In sone enbodi nents, of formula (1), when b is 0, D

and D ,are not .bo of he formula x-, W Rl O.N,.N\ .

zZy-_Im fowounﬁﬁogg’ﬁg“l—? )m?‘Y(hO%tguFPﬁoﬁ?Hﬁ%C%‘?thB’r%%ﬂ%“% flgmains,

WIEIE alid I8, Qre ikl@dangdiieer Biyndintged@ipaé s adand @, whayb is 0, or

be the same or different. In certain enbodinents, they

afe—HY er&ht wheehns g 10 that their backbone

Structures arg diff rent._1n t her~.enbodi nent s of

formula (1), the anfde b ndin(g domains D and D are

the sane, neaning that; their ba]:kbone st ruct (bPes

u_Du
@ b

As further described herein for specific embodiments, this linkage can
comprise numerous alternatives that can include a chain that may be substituted and
may be saturated or unsaturated; it may also include a combination of cyclic and
acyclic features. In frequent embodiments, L. represents an optionally substituted C1-
(24 hydrocarbyl linker, optionally containing from 1-8 heteroatoms selected from N,
O and S, which linker is 1-18 atoms in length when counted along the shortest path
between Q and Q’, or Q and Q”, or Q’ and Q”.

In compounds of formula (I), each Q, Q’ and Q”, where present,
independently represents —O- or -NR”-, where each R” is independently H, optionally
substituted C1-C8 alkyl or optionally substituted C1-C8 heteroalkyl; or —CH>-, -
CH(OR)-, -CH(R)-, -CH,0O-, -CH(R)O- or -(CH;)sNH-, wherein R is H, C;-C, alkyl
or C;-C4 heteroalkyl; or one or more of Q, Q and Q” may be a bond when L.
comprises a ring.

Each amide-containing binding domain, D, D’ and D”, where present, is

independently selected from the group consisting of

R 0

z N R
Ao QO Ry Ra /—l T Rb z N
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,L N , )l\N N o o o
\"/ \’l :rrf | o NH
~
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are the sanme, although they may be differentially
substituted. In further enbodinents, am de binding

waelewsiizea2D and D nay be identical, conprisingPCT/US2008/060140
i denti cal backbone structures, and bearing identica
substituents. 15 In preferred enbodi nents of fornul ae
(), when b is 0, both Dand D are of the fornmula 59
WO 2008/ 128121 PCT/ US2008/ 060140 X-, WRL ON N Z

vhare wielein SRRy ROZ e 2‘3133%12%?% ¢ e STt ftged

mMayrele the sanme or different. In certain enbodi nents,
they are different, neaning that the backbone

st r uct aidgheprogite teat, whereb i5f0, ) ang Dagrel npt beth ef the formula
different. In 5 other enbodinmerds of fornula (1) where

b is 1, the am de binding domiijns D, D and D' are

the sane, neaning that their bope structures are

the sane, although they may?be differentially
substituted. In further enbodimengs, anide binding
domains Db D and D' nay co enti cal backbone
structures, bearing identical Substituents. In sone
enbodi nents of formula (1)u_easly Ra and Rb is

i ndependently H, or 10°Cl- |, C2-C8 al kenyl or
C2-C8 al kynyl, or a heterafg ff one of these, each

of which may be optional ly substi‘auted; or is

optional Iy substituted phenyl. Each R is

| ndependentd ¥mbb@meRR! daBAhlY (BURRL 6 KD gpd’ I@a@anVﬂ)oth of
and each n, where present, 18 |ndependent y 0-3.
ptheffermeld enbodlnents each R1 is Hand n is 1. Each z

i n conpounds of fornula (1) in egendently represents

an optionally 15 substituted Ci- am noal kyl group.

In frequent enbodi nents, eaqy Z repyesents a

1- am noal kyl substituent§ | n\certaj/f eferred

enbodi nents, Z represent N tthe formul a

- CH( R3) NR42, wher e? o are as f r descri bed
herein. In nore prefgrred odi nment|s $£§Ch of R3 and
R4 is independently silected fridmH apd Cl- C4 al kyl .
In particularly preferred enbodi ments, one R4 is H and

t he ot hetorhSoui@t BYformula (I) where b is 0, the amide binding domains D and

D’ may be the same or different. In certain embodiments, they are different, meaning
that their backbone structures are different. In other embodiments of formula (I), the
amide binding domains D and D’ are the same, meaning that their backbone structures
are the same, although they may be differentially substituted. In further
embodiments, amide binding domains D and D’ may be identical, comprising
identical backbone structures, and bearing identical substituents.

In preferred embodiments of formulae (I), when b is 0, both D and D’ are of

the formula
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i ndependently H, C1-C8 al kyl or Cl-C8 heteroal kyl, and
wherein two Y groups can cyclize to forma 3-6
menbered ring that can be saturated, unsaturated or
aromatic, and which ring may include a heteroatom
selected from0O, S and N as a {lng menber 25 and may
be optionally substituted. Each ni where present, is

i ndependently 0-4; in nany(§nbod| nts, mis 0 or 1,
and each Y, where presen i )\ the gameg) 60 WO

2008/ 128121 PCT/USZOOS/O 0140
(1), each W where?pre

ndepéng_ represents
an optionally substit{gted CI® alkyﬂen or Cl-C6
r éPer r edy-embodi ments, W

het er oal kyl ene. In cellitain E£
conprises an anide norety. Each X, where present,

I ndepemngesthpotint®Bf mntaS(I)aah&@bllpn&hé ¥mfdehshdih g i®ains D, D’
C5-C20 ring systen1cogpr|5|n | east one aronmatic

r m@Darﬁ@apr@ the sgrper HEEENs a@ma@@m@ﬂmﬂ% dhrayNre ditferent,
g_n‘%émﬁén% dlggg StI%thlI'e% %I? 05% Brr 1%§F (g I?IIS rd IZ dg'lje l?igflfé:frent. In

group

C et émgdicﬁldﬁﬁtstdﬂ &Brrrﬁﬂze(lb@'hblre&i sacthedntide blh&mg aoaaisaD’ and
of W provided that each X conprises at |east one
aR/ |arghesamer Benne hanigeir Pﬁc@ﬁé‘é PFyturE s dgrescs although they

B ?%%‘%ﬁ‘ﬁféreéu %ﬂﬁ%m@\f@gln Rﬁ‘til% bl lﬁ&'atr ra{nlﬁgﬁ Pﬁ?f&g&}‘?&ms D,

he sane at or a onap
i bdany D’ rmaygesygise idenciadibackbonh |strhlctnEy, Heerinpideotiadl kybstituents.

\?\ngtel e ?mg(?cgmrs qu{%!}iﬂ {I%, emil ]%izgnldz%g 1é|1@5l;ependently H, or

Co (@@ al@ky |C2Qdf8 Q:lfkel%;l%r @;@@C@hl‘f{yhyl er a ﬁeta%F&&foanmo@these each

one of ese, each may be opt i onal y
s obwhichunadhe ertlonsllsasmumnmi bi @;@@tlomlhrsubs*utctyd phenyli Fgch R’

Y ine R R bt ety Pyl LTS e SRR o present

Co iglerati@Rary! i pl’@ﬂa,rre%h%dfnhdh@s S¥GL RN FRYhdOeis 1.
attached to nitrogen throug(ﬂany avai | abl e position

on t heEsgeh Gimcedpomdapbiramu (1) lﬁ@epepﬁeféb’rfﬁﬁﬁeﬁﬁnts an optionally

|
TR IELY ARy OGP GERLBTTL Tl e
dil pimanydmﬁtshydutu@y r Irdyelroaid Ih’yferred) enmysdlmbylk@ Zhylbreselnfs a group of
specific 20 e I ment s Is H and the other

r g}f’rf@%ﬂfl S —gﬁl(% F)Nll%h dyl}efp gugg Rt Ye &y further described herein. In more
m&lﬂyle’acﬂ :né{rlth@‘r 1s nlldé Elﬁf&ﬂ Eél@(ge(f'ﬁ'é qmand Cl-

ac ed to ni trogen t hr oug en val ence on
s §I4Laﬂ@tleﬁl partigularTi pregarvel egrltmldpﬂerde saoe RoédHherd ehemth(ﬂns methyl.
Formul Q’Vlgerg pr%rseent ae!a%k(l) Ysllflllctorantf)loSn soorf fgr%uqu (I? independently represents
C1-C8 alkyl, =0, OR, NR,, OC(O)R, NRC(O)R, NRSO,R or COOR, wherein each R
is independently H, C1-C8 alkyl or C1-C8 heteroalkyl, and wherein two Y groups can
cyclize to form a 3-6 membered ring that can be saturated, unsaturated or aromatic,
and which ring may include a heteroatom selected from O, S and N as a ring member

and may be optionally substituted. Each m, where present, is independently 0-4; in

many embodiments, m is  or 1, and each Y, where present, is the same.
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(IA). 25 In conpounds of fornula (1), two
am de-contai ni ng donains are |linked together by a

WO pevRazpa2depi cted as -Q L-Q -. This |inkage caPCT/US2008/060140

conprise nunerous alternatives that can include a
chain that nmay be optionally substituted and/or
unsaturated; it may al so include a conbination of
cyclic and acyclic features. In many enbodi nents of

for mul 1 L. re Fesent 4 hydrocarb
| ricer I oot £ FeERRPDN P Wi S PRt apbheghRly represens
S @h i @Qlll rs@EBtllﬂlte(@C@f@B atkyleRe 016210 RAOS{EA8Ie2 In certain

PCT/ US2008/ 060140 conpounds of fornmula (1 L
r @rﬂf@wﬁr@b@mﬁméﬁ’ deatprsesAnQaide moiety hHach ¥, wharg present,

?%3@@&%{}% ﬁ %?egse%ggg %gﬁgr%ﬂg%gb %tlﬁg(%Cts %@ﬁ%%g get%? ((:)(E aigﬁl['smg at
s Wast drieUir@datasrigleaeinipredoeicairtatvimt Belsetds frbinUeNd and Bats aring

are suitable for its structure, 5 In sone

e msEicHeRe san fepresertritpt 4 YRRIF Byl Supebsied cudicanapmer two 5-10
u t e y

F R e roubd ha P LB Bholid e R O Eea tha
CtadB1¥ caﬂanSQSIaehaast m-aﬁzll:ﬁ)r hbtlelyday}H emg. [ Bliﬂerﬁc emlbcahments X
het er of orm of one of t each q{ whi ch
o FEAGYALS [AyPheRydtng: B . P eﬁylfrﬂlégﬁ GEAThed 1 B Sﬁ%’ﬁtaéom Pt Mg ora
S uhsh i didh eyl bb ufaaﬁymngrg@/g@mc BRI hiGHREY bé YBMdrlly

(=0, to forma linker conprising 10 one or nore acyl
gsdupgﬁﬂin certain enbodlnents L 'S synnetrlc about

its ce tral abﬁ cha nnectln

avai | ot EUR TR BB PG DA g hBenty 1. €1

| ersaliibyl, ©5-A1R syl e atst@l 2 Q@fh@kﬂ l (fr al Heger6dah vf 08O BEGEL) Gach of
the two avail abl e val ences i S an even number of atons

i whichiganbe optipngByrsubstiped: metita( 8-l digyche gf Biegcliqying system
| n t :

SR L DR S o PO B MR B s
0IC6 dryirce (]’EECS he@toard rigl eaicadinkrsgseiN, moy angtabhe didtnitrogen
does not include a disulfide linkage. 1In cog&punds of

f GrAugheanyvailable apsigen %@@WWW&OWO@%‘SW& rRegtain
'@ﬁl'ba&mg r éeﬁiﬁ} E%ehae r}elsaegem ﬁemeeﬂ 1, gf o%mn%up WigSituted

as part o connect’s
t bgt&tthuhendﬂhﬁr dapherrydmpthy]s pgndl;tlmleé@htor Wﬂdylenhgl tIhapedifc

§1S t he, 20 shortest
S o RS Loy (oI A e S B A
C raldroRaph@nd, idganye bt ﬂfi’(%eﬁ‘ﬁ)ﬁr@v\%&t@ﬁ DR S hltlpkH i8Sugh an

described herein for ere L conprises a
rpp@lWﬂﬂ@epmﬁ@(SWHmﬁﬂrme cycloalkyl heterocyclyl
aryl be. furt

2 g hERREE e AP PO B PR SR e ormu
(IA).

In compounds of formula (1), two amide-containing domains are linked
together by a linkage depicted as —Q-L.-Q’-. This linkage can comprise numerous
alternatives that can include a chain that may be optionally substituted and/or
unsaturated; it may also include a combination of cyclic and acyclic features.

In many embodiments of formula (1), L. represents a C1-C24 hydrocarbyl

linker, optionally containing from 1-8 heteroatoms selected from N, O and S. In
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car bocyclic, heterocyclic, aromatic or heteroaromatic,
each of which may be 25 optionally substituted. Such

WO 20vg82812n be connected to Q and/or Q (or, WhRCEUR008/060140

and/or Q represents a bond, the rings can be

connected by the bond Qor Q directly to the carbon
to which Qor Q is attached), at any ring position
and it my be attached either directly or through an

OB R EHRESH Y L VTR F -1 o

(Wleﬁgtﬂmfﬁ‘dﬁ%ﬁht@@)ﬂdﬂ megbrieddath (& aton douk®) RiVEE OAnd Q’. L
62 WD 2008/ 128121 PCI/ US2008/ 060140 | ength, and

pratdeaptipnalysubstined an dessribechhergiarwigabplitaents thag meguitable
b | substituted aryl or heteroaryl |inker, or
%%%F%U%dfg4 diyl linker. Frequently, the ring which

| s par tn @fimd-emBodinipats] I i 2cbpoyngldy htbx&tugaﬂmhiﬂs)r whiatltated C1-
m the point of attachnent to Q or , such that

Qléraﬂtyllenﬁrﬁrgé ¢ 1 hhetgrealkylepgy ﬁ%roexaelpﬁﬁy Ly Berent 2 C1-C14
b
Cgf qB, & @14%ﬁgn len% 'tlp@?i G Eﬂ eé#ﬂg@k 'Hf%é‘l%ter&fn{)er egne of

rises an optionally subst
arttesgtench off whieh erayareapabndly subsgituted. ﬁpﬁcqu‘elnt:embodlments Lis

enmbodi nents, L conpris a | east |on

st 1P{t‘if{1 wgh Bﬂ%ﬂﬂz‘inorep%e%{ @ibgtupnts Zz@ é(? {5 T SgRarising
eghodi MBRLRy] drofNIPr i Ses an optional |y subst it ut ed

phenyl or pyrldy 10 ring that may be

2 d| élub@tam ermbotliments 1] 3 Yinsodist abaitt éld cemral atom (if the chain

osOUF R I kP Sl VR Al sl o B Qe B

f contral bBRI Gif he chYin @BEnRtinfHe@wdlaQ Alatldddlere sl MMCvel @dmber of
in L. In other enbodi nents, L conprises an optionally

s@@@t& in dﬁ@&l)p@rsamerﬂymbodtmﬁ&,ﬂnw 8 pprazolapgth, gpunting along the
t
o%?elgfﬂ%ﬁll g&kxfégn Qu (‘(2, n‘%@%ﬁ E%nﬁ?%ﬁ’ %tsoE alq ra@e S1’1>{c11t1de (gle or

| ﬁﬁﬁé h@e®apisi sorvaleld Yrosubis O 2tnldt$ thut cﬂc’beazlot thclnldélg didn&idel linkage.
part of the |inker between

conpr i $&CeraPQUNgF of f?émP]rarﬂl)arL Ca@ berﬁapst%te% Bt/ |S%t?§élﬂ}e§7ts including
S#ﬂg‘% ?‘ﬁtecqntcem }1&8 re P passlffg?tscgf' thé’hh e'@ﬁ%% réeﬁts Q and

sense Pre erre opt ona substlt
p Qés*.@athem nWher¢ hgomiprieds at braptrorsemgphattis pdrt of ome fusde to the

" ehortesi i (B3l s R e g Erie Ot 0 R e o o i () can be

Ha@%n@ls A1 al ki of th@oRf §tﬁicﬂ1r@§mgﬂﬂ'3@%1rﬁe§elﬁ’ff0rf (] Elﬁ@ba Where L
(1), L conprisés an optionally substituted arylene or

acyinafifeplagme, theaing(s) onayberycabifyb heteodcyolyd aoyl, ohfmseroaryl, and
t %a\g\fme(‘fgrt}(l%rasﬂgsti%tec?r §Such rings may be alternatively referred to herein as
carbocyclic, heterocyclic, aromatic or heteroaromatic, each of which may be
optionally substituted.
Such rings can be connected to Q and/or Q’ (or, where Q and/or Q’ represents
a bond, the rings can be connected by the bond Q or Q’ directly to the carbon to
which Q or Q’ is attached), at any ring position, and it may be attached either directly
or through an optionally substituted intervening alkylene or heteroalkylene group,

provided the shortest path (by atom counting) between Q and Q’ is 1-18 atoms in
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attached. For exanple, L can be -CH2-Ar-CH2-,
-C(O-Ar-C(O-, -S02-Ar-S2-, 25 CO-Ar- or -Ar-,

wWok@Ba28421 r epr esent s an optional ly substitut edPGF/US2008/060140

6-menbered aromatic or heteroaromatic ring. In sone
enbodi nents, L conprises a phenyl ring that may be
1, 2-di substituted, or 1, 3-disubstituted, or

1, 4-disubstituted by the groups Q and @, which may

PRsfit RE bR it el Ty el DB RA TR

| Qiskbstitite @R br Hé’t&@ﬂﬂy’ﬂﬁﬁkéj; orla BAEMRI 4SBS] 18fkeaN
optional Iy substituted 5- or 6-nenbered heteroaryl

ring, WdeRnthecid thhﬂ&mﬁ ofg3is\yobstiypigy b garbexy groups which
Pgﬁéﬁggg% QP tha%Rm n%t té‘ﬁ @ﬁrt Sr %Q% OBt 3 n%s?e ?gln%({equﬂge 1% formed

Pur er e

cbyﬂ{dlﬁﬁﬁbam&pt(g/@ahdm substituted C3-C10
cycl oal kyl ene r|ng In certain, enbodi ments,

con'pr i SeBrefeedsmbpdinacnts, Lacastriises AyePtimAty 8%9%@ 5- or 6-
ong&% i %g&éﬂ didto mﬁa@ﬁa@ ﬁsyag.g!gi ;cpgel@lc%n{ﬂaag#@,ﬁsr gufk%ﬁlpmes at

attache
alfeast dnﬁlo@tienaﬂy dubl;tﬁntedIphmi;é,r@rduioﬂd@rtnaiaie sipgci fic

enbodi gent s, nprises two triazaole rings. e
oLt ach Dt by fﬁm%ts CUPRASFE [P OPRAlYESH %ﬁ@fﬁg phgnyl or pyridyl

beiRd $ha@Pnfbe@ 2-AMIBY R, IR e, F-WRuBkibAZR e 1 ldGbsBiufed, by the
separated by an optionally “substituted, saturated or

ugsaps Qatndd avbydhenay be dinstlyragatheite e rgrgdupname fppaiated from

( ﬁe' G Dt orpogp puosfe AUt BT L b PeeratRhEe. 1

PCT/ %&26!8 glgl/o g(())% Léﬁbstﬁétgéf\@%ﬁa%gf (%2&1{%4 pérazolyl or tllilloplcl)enél ring,

oep¢h o vohigh magybe pptyorglly substituted. In further embodlments L. comprises at
least one optionally substituted triazole ring that is part of the linker between Q and
Q.

Rings which comprise part of the linker, ., may be optionally substituted to
the extent such substitution makes chemical sense. Preferred optional substituents
when present on a ring which comprises part of L. include alkyl (C1-C4), alkoxy (C1-
C4), -CFs, -OCFs, halo, -OH, -NO», -CN, or NR», where each R is independently
H or C1-C4 alkyl.

In certain embodiments of formula (1), L. comprises an optionally substituted
arylene or arylalkylene group, or a heteroform of one of these, to which Q and Q’ are
attached. For example, L. can be -CH,-Ar-CHa-, —C(O)-Ar-C(O)-, —SO,-Ar-SO;-, —
C(O)-Ar- or —Ar-, where Ar represents an optionally substituted 5- or 6-membered
aromatic or heteroaromatic ring. In some embodiments, I. comprises a phenyl ring
that may be 1,2-disubstituted, or 1,3-disubstituted, or 1,4-disubstituted by the groups
Q and Q’, which may be directly attached to the ring or may be separated from the

ring by one or more atoms that are included in L.. In other embodiments, I. comprises

an optionally substituted 5- or 6-membered heteroaryl ring, which may contain from
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NOO 00 Q2S\ SIZQ 00 / QI ~Q SQ\/ Q N-
INOQ(CHZ)q (CH QQI \ Q NQNQI / HM N H

W@ eooph2q10H2) g Q Q O HN- (CH2) g 4Q AA Q Q Q, POI/OSDN060140

O wherein each g is independently 0-8, and each
aromatic, heteroaromatic and heterocyclic ringis
optionally substituted. In certain enbodi nents, the
ring that conprises part of L is substituted with one

re substituents sel g fromthe E .

c&)n eg? | %tamgfsel 6@9 1'froa\g 8 5 as QA gy %rg ﬁl’larther embodiments,

P&S dohfpséd a fbﬂalmsembsmute@dg Q10 cﬁsﬁﬁlﬁﬂeﬂé fing@

structure 65 WO 2008/128121 PCT/ US2008/ 060140 000

| \ Q Incertain embodiments, L. comprises one or more triazole rings which may be
directly attached to the azacyclic core through the bond Q and/or Q’ or which may be
attached through an alkylene or heteroalkylene linker. In specific embodiments, L.
comprises two triazole rings each attached directly to an azacyclic core through the
bonds Q and Q’, wherein the two triazole rings are separated by an optionally
substituted, saturated or unsaturated alkylene or heteroalkylene group, or by an
arylene moiety.

In certain embodiments of formula (1), -Q-L-Q’- represents a structure

selected from the following group:

64



R wherein Ris -OH -Owe, halo, NO2 or NH2. In certain
preferred enbodinents, Ris OH Owe or NH2. In other
wee@Baraied enbodi ments, -Q L-Q - represents a BCT/USI008/¢50140
Q5 HQIn other enbodinents, -QL-Q- represents a
structure selected fromthe followng group: Q0 0O
000 QQ Q Q@A 0000Q QQ QA1 0 QO01In
still further enbodinments, -QL-Q - represents a
structure selected fromthe 10 fol|ow ng group: 66 WO

2008/ 12} 82008/06 140 N NJ/ N\AN Njj(CH @ N
N N N o ( q o-nyll N N
N/N))QN___NN-(Q Q a | X o
Z
N
N
o

Q
(o]
Q

Q o
Q Q \
q G
N
0]

N
\N

H
/Q' (CH/Z)q—NH o]
q(Hz2C) (CH2)q Q Q
/ /
Q o HN——(CH2)q

Q | | Q a | | a
N
N o)
o 0 0

(@]
wherein each q is independently 0-8, and each aromatic, heteroaromatic and
heterocyclic ring is optionally substituted. In certain embodiments, the ring that
comprises part of L is substituted with one or more substituents selected from the
group consisting of —OH, -OMe, halo, NO, or NH..

In particular embodiments, -Q-1.-Q’- represents a structure
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(CH2)qg 0 (CH2)gNH O N (CH2)g C7 QN N O HN(CH2) q
QNN NNN N -~-NNNN OGNNQ@ N \ Qwherein each

wa@2008/12818ependent |y 0-8, and each aryl or het ePGEHD$1008/060140

ring and al kylene group is optionally substituted. In
ot her enbodi nents, L conprises an optionally
substituted Cl-Cl4 al kylene 5 or Cl-Cl4

het er oal kyl ene whi ch maybe saturated or unsaturated.
For exanple, L can be -(£H2)g- whgre q is 1-8, and
may be optionally substitjited withijgroups suitable for
an al kyl group. In certgirt~epbRgi rex S t he al kyl ene
chain is substituted with o t wo' carbonyl oxygens
(=O . Wien L is unsaturated, s sonetines a Cl-Cl4
al kenyl ene or C1-Cl4 al kynyl eng |inker. For exanple, L
can be 1, 4-but-2-enylene (- 10 CH2- CH=CH CH2-);

1, 10- deca- 4, 6-di | ene (- 3G C CC(CH2) 3-;

1, 7- hepteii K3 D0y b1 OGN Brayaa profers
0?&%8&%{ % ﬁH?%ﬁikﬂhggr sion of one of these. L can
al'so’inc

TUde ‘one or hor e eteroatons, for exanple, it
can beln &H2r frefetidd enmbodinfdat? ) @NEQ( Qeprecié@) Nilwdtia)y2- or
a substituted version of gne of these. In sone
enbodi nents, -QL-Q - repflesents a structure sel ected
fromthe 15 follow ng graup: 67 WD 2008/128121
PCT/ US2008/ 060140 H OO 10 Q\ Q/ /00090 Q QQ Q

g HOQ 0QQ QQ Q /QN\

N Q.
In other embodiments, -Q-1.-Q’- represents a structure selected from the

following group:

Q o] o] o]
o o] o
Q Q
Q' Q Q
(o] (o]
(o] (o]
Q
Q Q
Q Q
(e]
Q o .

In still further embodiments, -Q-1L-Q’- represents a structure selected from the

following group:
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gvyv gQgg Q@ Ol i el IO 140 Qvv\QAQ
VVIQOOHOOOM™M QQ QQ jy---~f Q Q@ M NHz

w@@s11dher ein each q i s i ndependently 0-8, apdI/Es29n8/060140

al kyl ene group may be optionally substituted. The
same groups described here for L in conpounds of
formula (1) are also 5 suitable for L in conpounds of
formulae (1), (1A, (1A, (2)-(5), (7)-(16), (3A) and
(13A). In conpounds of fornyla (1), each Q and Q my
independenily ﬁeb(esent&;gi;gt\;TRg , Vher e, each R2 i

i ndépe q§/t y —a Cl- kKylo

enbodi tShemQand Q are the Same” In specifig-N
enbodi nent s, each Qand Q is -NH. In other 10 N
enbodi ments, each Q and Q nay independently represent
a bond when conprises a ring. Ingpecific N
enmbodi mertsy LLE\ch 3 aﬁd_gl*lndepenﬁen ly repres nt\méLa
bond when L east on ri The
sane groups deschﬁed here for Q and Q in conpounds
of formula (1) are also suitaple for Q , and Q.

if present, in conpounds of Lﬁfnu#ﬂs (2)- (5) and
15 (13), apd for i \ copou f formul as

and (14)=<\6). 008/ 12 1 PCT/ US200, 60146 In
compounds_of FornmubFa (1) ,"™m@nd n' can j pgRdent | y
be 0- 3, éﬁg in some enbodinments n and n' gﬁ%'the
same. In certain odinments, n and n' are each
selected from1 And and can be the same or

different; iny C|thwenbod|nents‘\n and n'v=dke both

1. 1 7\ \ - _

q Q
wherein each q is independently 0-8, and each aryl or heteroaryl ring and
alkylene group is optionally substituted.

In other embodiments, I. comprises an optionally substituted C1-C14 alkylene
or C1-C14 heteroalkylene which may be saturated or unsaturated. For example, L. can
be —(CHa)q- where q is 1-8, and may be optionally substituted with groups suitable for
an alkyl group. In certain embodiments, the alkylene chain is substituted with one or
two carbonyl oxygens (=0). When L is unsaturated, it is sometimes a C1-C14
alkenylene or C1-C14 alkynylene linker. For example, L. can be 1,4-but-2-enylene (-
CH,-CH=CH-CH>-); 1,10-deca-4,6-diynylene (-(CH,);C=C-C=C(CH,)s-; 1,7-hepta-
1,3-diynylene (-C=C-C=C(CH,)3-; or an optionally substituted version of one of
these. L can also include one or more heteroatoms, for example, it can be -CH,-O-
CH,- or —(CH»),NHC(O)ArC(O)NH(CH,),- or a substituted version of one of these.

In some embodiments, -Q-1.-Q’- represents a structure selected from the

following group:
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5 In compounds of formula (1), each of (Y)ymand (Y )m
represents one or nore substituents optionally

wQe@sarfizon t he nitrogen-containing ring, and BPEOSH8/0G0140

and M is 0-4. In conpounds of formula (1), each of
the nitrogen-containing rings may be differently

substituted. Each Y and Y' is independently sel ected
fromthe substituents described herein as suitable
for alkyl, groyps. For exanple, each Y and Y' may 10

i ndepend epr esent -C8 IkyI =0 OR, NR2,
OC(O R, NRSO2R V\herei each R S a
i ndepefdent 1- C8qal kytjor - C8q etecpalk

certain enbéedi mremts, two Y or Y" groups on a S|ngle 4
ni trogen-cofitai ni°ag ring groups may cyclize to forma
saturated, unsaturated or gfomatic ring haV|ng 3 6
ring nenpers and optionall\\Ppﬁtaining one~bet eroat om
(N, Q ) as a ring nenber, dnd 15 such ring

enbodi mentg may be option IIy substituted with

sui tabl e substTtuents as' describedlhg (ein. _In certaLa

Ty

enbodi nents of formula (1) cand m € the same. ITh

many enbodi nments, each of/mand m is either 0 or 1. 4

Specific enbodi nents incl’dde m= nm =1 and m=m =
I'n some egbodi pents where mand nm_ are 1, each of Y

ahd 20 Y' ajje th °sa The groups descri bed hgrein
for Y and g;ﬂ$2/9 ou s of formul aJi(1) \\ﬁ/gﬁec
sui t abl e fdr nd wher e @Tes [ Q

conpounds of fornulas (1A0 (3A), (2)-(9), (12)-(13),
(15)-(16), and (18)-(19). In such conpounds, each of

m m an m' Hwherle presenp, are 0-4. 25 | nQconp@unds
of fornmu a (1), eagh Ra, Rajl, Rb and Rb' i
i ndepg, 18 al

al kynyl , or aMpeterofornf%f on hese
whi ch may be optionally substigutedg or is optignal
substituted phenyl. In some enbodi nent's, one of Ra
and Rbwhercin caghdj it Frsleperisntly §-8Candachiakigpllencaroupymay be
al ke al kynyl and one of Ra, and Rb' is H,
ar?g&@iviahelyéil%“g% Cl-C4 al kyl, C2-C4 69 WD 2008/ 128121

PCT/ USZ@@gdrﬁégrbﬂl@s d@lcﬁbﬂylhe,re ﬁfr Lleﬁ c@fhp@hkd@t}ﬂ fornlnﬂa OI)ME(E also
enbodi nents, one

i SUitaPlq 19K &Y |CO@PO*&§ES.06 ﬁ%mlliﬂes@)oéWt i}ﬁéd(%r{éhw (1i5é>r(3A> and
cggggunds of formula (1), each Rl and Rl is

i ndependently H or optionally substituted Cl-C8

al kyl ; In corppeinds pebraniadd), meeit Q, anale amd/ iRdepgendenitly Bpresent —O-

Fﬁﬁ- ﬁdéh‘?rfg gaé;# Olﬁtllil(%ﬁnglpcreygy Ho ora %1”84 alkgrll)ln some embodiments,

Q and Q’ are the same. In specific embodiments, each Q and Q’ is -NH-. In other

embodiments, each Q and Q’ may independently represent a bond when L. comprises
aring. In specific embodiments, each Q and Q’ independently represents a bond
when L. comprises at least one triazole ring.

The same groups described here for Q and Q’ in compounds of formula (1) are
also suitable for Q, Q’, and Q”, if present, in compounds of formulas (2)-(5), (9) and
(13), and for Q in compounds of formulas (7)-(8) and (14)-(16).
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substituted Cl1-C6 am noal kyl group. This can be a
Cl-C6 al kyl group that is substituted with at | east

wop@samiine group and is optionally substitut edP@i/UR200816650140

or nore other groups suitable as substituents for an
al kyl group. In sone enbodinents, Z and Z' can be a
1-am noal kyl group such as a 1-am nonet hyl or

1-am noethyl or 1 10 ami nopropyl, where the am ne

ngg?l ;[Iaf%gl?%&lldt U%Ma (E Oneglor 8%‘1&\1\’0 t I O @rl%élo 3, and in some

SeRbbditieh®ch Mdth ade GEsiSe aﬁy&er@[n erﬁ@dcﬁl&l@@@m arfif O Ue edch
a typical enbodi nent, each of Z and Z' is

1selpqtedpapland Handicandwithowmyor differeaiimeneeiisymbodiments, n
1- h propyl, or 1-nethylam noethyl, or
n%@%hléﬁﬁg%ggth l. Alternatlvely Z or Z' can be

1-et hy ﬂlamrﬁprmhﬂh vl foptulh (1R catthytl @ny, anet Y, repidsch@y dri dt more
enbodi nents,. Z and Z' are the sane. Where Z or Z' has
asu'?:SHmeats iRty Rigjeat ehthe Miregsa-cORPBURY Iing.gngs¢hnof  and m’

9 n Tr?ﬁ(grﬁ[%)ésnﬁb &t fn{lﬂll %Qéheéf tH@XltrO?é? @or?thltnlﬂ%rrlﬁég Tnay be

con gura 1 on or spe
e dﬁfﬂﬂembmubstltumadj Slacts Yrantl iYies inplepdnelcab! gelec[edt finem (1) substituents

o dereelip biiciis TitLla Lol eRBpRAY caEPRuFtRer aid € iy

and g&&ﬁﬂuﬁﬁép%sem @ﬂcmﬁ(ﬁar@ @RONR»? (EEPRI m@(b@m MRSO,R or

i n conpounds of formula (1) are suitable for
ZCQOR awkkrgh eaqihBrigindepsndant]y HnCtéipdkylds (dfC8 betnglabeyl. In

st SEodiRkRR Go ¥ thosaium S RERF B0EReR ah I fne eroups

optaly@Ryalideyio Sovash kitbitatd, GdsafdPatdll kiyhrohRLIO hngha@ﬁg 3-6 ring
het er oal kyl ene | i nker to which X or 25 X

ameEidmS ANty CARERRINEIPNS helpronto Q4(CLpr $kas a ring member, and

R e e S P

iﬂeﬂﬁbyjh@ﬁﬁmdinents each of Wand W is substituted
with =0. In certain enbodi nents each of Wand W nm

be replesahintembedimepeplfgranty ). mapé e asbs spe.gIn many

el%bo n%ageu:[h%f ﬁaﬂme&%“ﬁ@% by 1. ﬁflccéml%hl le ¥|1 Plde m =
-C4 heteroa ky 70 WO 2008 1281 PCT/ US2008/ 060140

Em#b%MmmWWﬂhmmmMmMmMWMmmmmmMM£WMﬁYmd
r resents a C5-C20 ring system conprising at | east
e 4t YF SYPhet eroaryl group and up to four

h et er 0gheBFups @és%ﬁ%&ﬂhéréﬁ%m Adandn Sopodhds! 'o@ @rmula (1) are
menber, and can be a single 5-15 nenbered cyclic

grba pulctﬁblf; for dary’ bend Vo veher@pieseniban edmpgendsof goromes (1A), (3A),

t 2 t g l e, 5 at om,of or W,
ErO5H T rEst EYERPE e bl Ehsfen gt ep T T and
f@g@dm&bqga§ﬁﬁhﬁn)4or linked rings such as a blaryl
group. Optionally, each X and X can be

In compounds of formula (1), each Ra, R., Ry and Ry, is independently H, C1-
C8 alkyl, C2-C8 alkenyl, or C2-C8 alkynyl, or a heteroform of one of these, each of
which may be optionally substituted; or is optionally substituted phenyl. In some

embodiments, one of R, and Ry, is H, and the other is C1-C4 alkyl, C2-C4 alkenyl,
(C2-C4 alkynyl and one of R,- and Ry is H, and the other is C1-C4 alkyl, C2-C4
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substituted and can include up to four heteroatons
selected fromO, N and S. Thus, by way of exanple,

we@awh/1281and X' can conprise an aryl or heter oaPgl/U81008/060140

whi ch can be nonocyclic or bicyclic, provided at

| east one ring of a bicyclic group is aromatic, 10 or
it can represent two 5-10 nenbered cyclic group

provi ded that at | east one of them conprises an aryl

or..hetero rin n eci.fi.c enbodi ts ach X
AR D RGEE S IR sy gt PERing RS na e
syt istyytREeBNSRYptidHag sutiniwpiagny! rings on one
atom of Wor W, ~which can be spbstituted on one or

bot h phengdmpauagsel rmeladh). Xadnly' sad Rais independently H or

i nde I rd fu i ayl pgLt
 DURRESPHIESTRILE . LR S IR SEIEN Reyhog en
ring fEaedoft0asd 3* i sveipoRhédofabpthulti( NYs ikBpEndehtlyvah 6ptionally
can be substituted on either. or both rin

) , s. X and X
arestiftiehe hddmmipoakylarpgy, Thingembse bé-Ch FY sy Bt 15

di . ific. i . ' .

SO widh T RS Bt y e ROG) AR pich Sy u@ES with one or

6 mreerbécegrospd wnit@ableds sulngtfeusddr soalkylgroup. RGomMme embodiments,
red aryl ring, in sone epbodinents, X is attached

t & Wi Bl B A By Ot i 3¢ i sroefhgl O Faminocthyl or 1-

S RRGEHdpk &y TIRGE RNhSne gl%ﬁb i9udBGtueéd vith dRASREBIBOLANyA

t et rahydronapht hyl, indanyl or fluorenyl ring system

| suikstithtedoChi(td diypd prafps\Wnormay alse he suhghitugedl witle a Gl & aged or

on the saturated ring of the tetrahydro ht

Rets GG 5 bR Prieg Bk oY &8P &) [minopropyt or 1-

e e mMtc amiGAIRYIL SEB-nRAR18hinb WP, ¥t 1-hidiggam@dethyl, or

preferably one or two phenyl rings; and each aryl ring

i st gamenethyl. WAltpinatighy o ok €rqinbal L -¢hylpamomashyl o 1w

Sy AR AT STBRLED e Y SUERIRE) 500 1 s

dichingt ryhteridjydent ibhke adrpdnyd o Hatcdrio@cyhndetddgthe Rhaalycedfer may

t hese enbodi nents naf be optionally substituted. .
PhaYesithetithe (B pF the éht OnhigetipR e ERintPegific smbagimenty, it is
CSOBETR b RS SRRl S O it O 2
WO 228 1RS2thu RCT/ IS DO 1,060 kA Ber destrdredakieémy| , Cl- C4

| k Cl- 4 het |, |, OR_,NR2, SR S(OR ,
S o R g S gt SRR Mo v iy ¥ coraipgo g i) are
Couniled 1@t 97 gahd 2t Kitlere %‘igent,hﬁ‘:CQm YR & BT R (imP, (2)-(3) and

i ndependently H, or Cl- al kyl, Cl-C4 heteroal ky
C®)E1?2). aryl, C5-Cl2 heteroaryl, C5-C12 arylal kyl, or

C5- C12. het | a) kyl h ich.5 be furth
Subst | PLTRBPAREN OBttt @D Rt iePen Ry PEERE an
aaptimgm@hmi&nyd alllod alk@en@biyd pldeHetodIBY bk dRiker PRYhRE X or

optionally fluorinated on the aIKyL portion. More
> is attached. Each of W and W’ in formula (T) is 1

ndependently selected, so they
can be the same or different. In some embodiments, W and W’ are the same; in many
embodiments, each of W and W’ is substituted with =0O. In certain embodiments,
each of W and W’ may be represented as —C(O)NR(CHR)p-, where each p is

(-2, and each R is independently H, or C1-C4 alkyl or C1-C4 heteroalkyl.
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preferred substituents when present on an aryl or
heteroaryl ring that is part of X include Cl-4 alkyl,

w@l008/1281koxy, CF3, OCF3, hal o, NO2, CN, and NR2CT/WR®0&060140

each R is independently Hor Cl-4 alkyl. 10 In
particul ar enbodi ments of the conpounds of the
invention, -WX and W- X represent a group of the
form - QQNNGRmXor-QQNNCWMﬂU where each p

oroup. "1 RPN X L RRBBTERVET 1y Tor eyt afg

Rsyim emptifihg BBl bone b1 spﬁae@a?@zogtdﬁp Ah& up to WuKhalbatoms
W-X are the sane, though they can be dlf?erent. In

pﬁ@ﬁ@@d A, QabdSiarening membd, sadang bxa singdeprd A diegmalpeyed cyclic
¢ g{%g el BE t\?ré st Wm %g%%{i gé;lpcué?g%psqlatadre both attachted to a single

ronaph f renyl ting sys

I ura)lﬁedf WoorrWwt.r E@@mfaﬁeswbwltcpgigﬁps @n barae;mg\l@hﬁgcaefum ring
the saturated ring of the tetrahydr onaﬁht hyI I ndanyl
oPYY§ Rt dimrpd rlflg%wsglcg 78 & BHCYL I gHOWY: e@léﬁ“rné i Hdn Cagrbe

t Q@osﬁﬂﬁé@%m%elﬁ&%ﬂ t{(}\efg He@é}o%?gs Eﬁ?%gﬁ:{;/ééﬁl 60N>§nd S. g hus,

represent a group of orm wher e’

| by Wagrof MeampladeaPh'X arsl X ogni aorrqulrllsgl ass ety br h&ld:leairyﬂ)hegl,y\ifhlch can
ot her ref rred enbo -WX and .W-X . .

r BE) F‘Ié%‘SﬁX 59 Héfﬁh“oﬁ’“tVﬁ(gedf%F ¢ (t‘i’(eé)%»-?%ﬁ(qﬁycilé SIQMipe} gromatic,

PRI iticen RPtdseRalvoys- Wﬁéﬁb&f&ﬁ%9011@%9?(@0%&&&%%@ fhst one of them

preferred enbodi nents, - represent a

gromprigfs anlaeyloﬂbctﬁroa_G(l@)ngHAr , where Ar' represents a
o t he hiRaaR T RSBRHE KRl bAS I TERE 0y ST e
S @ptisral 1§ dubstitied pidng1 SRR GF6 PRSn I eﬁlgg bibeskt 4em INW\BE W,
X and X in co %YB)

nmpounds of fornula (1) are suitable for

Wwhigh capbe spbstixuted g one or hgile phenyl Bagsor eiah X enpSUsds

A A U P 2, A Bl e

desaratdoetd6 edheb ekl rimofpalindss- efme‘nﬁljdmd z&yI ﬂﬁg, at¢h @l sloich can be
sui tabl e for, conmpounds of_ fornul ae (1A),

( besflgated ?W?lt}‘(ei 8} bottl gﬂgs gﬁanct X3 A, n qpﬁn%]ﬁlpjéalﬁggd,(ﬁnd may be

f

t ggégdh%ro@ g%lffeé&fl ﬁ algeglfg:e%lg%a&@ém ng aH'cPKa hg?é%oﬁ{eﬁgjﬁg Fﬂé:ie‘s%me.

L i s d&Vhaned amﬂoaﬁbvcﬁnpmes 3 SOtmﬁmemUsre«bﬁatﬁmaohﬂmg fuddd toa 5 or

l.ments, rise 3(5'%‘: (f
CBRITsF U] gt alrgF GEBONGIeT: Mt BF1BH 1 By hatigh g aom in
t m:‘ess%turﬁ@@ Rn®f IMYceiticRboRBner®Rth@Mlahy xS 4ok idatigtly a
preferred enbodi ments, L conprises a
t tqtpai;mcﬂjgnmmhﬁdnganyd) pr ﬂuorenyl ring system linked to nitrogen of W or W’
through an open valence on the saturated ring of the tetrahydronaphthyl, indanyl or
fluorenyl ring system. In certain embodiments, X comprises one or two aryl rings,
preferably one or two phenyl rings; and each aryl ring is attached to W through a
terminal carbon atom of W. For example, in some embodiments, -W-X comprises an
arylalkyl group, such as benzyl, 1-phenylethyl, or diphenylmethyl.
The aryl or heteroaryl ring in any of these embodiments may be optionally

substituted. Preferred substituents when present on an aryl or heteroaryl ring that is

part of X or X’ include C1-C4 alkyl, C1-4 heteroalkyl, C1-C4 alkenyl, C1-4
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6- menbered aryl or heteroaryl ring. In specific
enbodi nents, QL(-Q')-Q represents a structure

waedosarsadi from the followng group: O O OO ~BA/PSWOE/E0140

2)q QQ QNNQ HH(C2g OQ ONQ 10 H
wherein each q is independently 0-8, and each phenyl
ring is optionally substituted with 1-2 groups
selected from Cl-C4 al kyl, Cl-C4 al koxy, CF3 and hal o.

I d f I h Q '

| RERERRERE Ty R st R o RE GO o

i @@}5}@ rckent byl H i 2 deteidoalsd, @4 Y larylQkyICESG Hleferoarylalkyl and
het er oal kyl , whi ch may be o tlonalk%isubstltuted

S bﬁ]@ whetie @pcﬁ’eﬁtlssmd@mﬁel@fy I or (Ej C4 y(lg Ch—@ﬂr heteroalkyl, CS C12
a
e ?g?ﬂ %?Q:}Tlﬁ% apl%ﬁ%lh?g %% Vé%gﬂ(giﬁ 8? 85&1;22 ﬁeist%r%aléf alkeyl, e%a@h of which
S peGitki fortesrisoblitmed sitheacdpsahitdBle Qr 1ts aﬁdctﬁle a1$d WhHem any alkyl
In other specific enbodi nents, each ﬁéﬂﬁéi qQ
r eppiartding §ulastmt?ahalay PA Ogﬁ%r@lﬂf/.fbm@ﬁﬁt% P Ylé’QEtFP“ofMow
ngre%rr&f‘s%bg tuélﬁs @h@r? %Sé’ﬂ? oh al'[ %@?ﬁryl %I(I)lg?l'é]% 1301'3art of X

re triazole rings. In conpou
n'inchnid (-4 akayl,i(ldé rakkndg,r(fngyOb?@g,O}aqu Nl CINg and DiilRe, where each R
enboglnents ar e t he sane. In specific

ﬂﬁ@ﬂ?gwqéﬁﬁﬁlé%g%ﬂ' and n" is 1. 73 WD

2008/ 1%%a%cﬁgérh&%%%@@@%QonipeumrmMsferﬁfonf oW laRd W -
(2), (YYm (Y )m and (Y')m', where present, are

d&" | 1epetser acge@m@Mb@fmﬁG)NR(GHRp@@M(@)NBé@Hﬁ)@( where

| gt oo Btk a0 Bflefppen T oS5 RIS E R Sp ofh Gigin

Memb8dilifeatss BAEO of 1 a@@lehéH R neiitedil 6Eﬁfe&h.y1 eRCdnf enodithents, -
and it is 0. Were any of m 5 m or i s other than

z &YX aghh-X/, arythegggpe ythopghethey ear e dlff@@@é nbighefieyred
S gln%&th%%nt r oy, El?d b 6n E%%%én%?ﬁlttl); C(%H,p%rtls%p ;not%voaﬂh%?{gl groups, or a

groups as desc unds o

( ?e)ﬂ;ah@di@ha;ﬂiﬁlyl Rﬁdanlear ﬂuorai)yl rﬁilg syaﬁﬁh 1Red i t(Smtrogen of W through
i ndependently H or Cl1-C8 al

opt pg%yqltipcg @Bélgq tatgragd ring @ﬁ}ﬁéetrahydronapgthyl indanyl or fluorenyl

ring system.

In preferred embodiments of the compounds of the invention, -W-X and W’-
X’ represent a group of the form —C(O)NH(CHR)Ph’, where R is H or Me, and Ph’ is
optionally substituted phenyl. In other preferred embodiments, -W-X and W’-X’
represent a group of the form —C(O)NHCH(Ph’),, where Ph’ is optionally substituted
phenyl. In further preferred embodiments, -W-X and W’-X’ represent a group of the
form —C(O)NH-Ar’, where Ar’ represents a tetrahydronaphthyl ring system,
preferably bonded to the amide nitrogen through one of the atoms in the saturated
ring.

The same groups described for W, W’, X and X’ in compounds of formula (1)
are suitable for W, W’>, W”_ X, X’ and X”, where present, in compounds of formulae

(1A), (2)-(9), (12), (16) and (18).
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enbodi nents, Ra, Ra, and Ra" are H and Rb, Rb' and
Rbo>> are Cl1-C8 alkyl. Each R, R 10 and R'' is

wo pwepesident |y sel ected fromH and Cl- C8 al kyl PCi/KS2008/060140

preferred enbodi nents, each RlL, R and R is H Each

of Z, Z2 and Z" in conpounds of formula (2) is

i ndependently an optionally substituted (Cl-C6)

am noal kyl group, as described for fornmula (1). In

some enbodi nent s '~ and Z" can be a am.n

o oup. e AEE B s el e fusEPPodids i aMpgrR o

f Qiiablefol Edmpbihdd of mmede (Braag) (rant (Q)ﬁgp I(r7)0(f1 6%43&) and (13A).

and Z" is 1- am noprop or 1-am noet hyl

am nondt pgrnpousgls of %@lﬂhfﬂl (a}nﬂiif@?a ﬁ@pﬁiﬁcon&immg domalns are linked
t hyl am I t h el .y,

ggo(%gﬁ?? H‘%H %glfﬁ%,}é pf&edm% (5%( Qg‘t) '@n\%‘h Péln L%}(ﬁﬁﬁfﬂ@g taé X5 vwfor

can Fam none
1c6[hbgﬂirﬁ1l§ioﬂ ﬁﬁ’hﬁlﬁd (D 1(131@1Ii§t @hbo@ibog] I[IEdSIh@l;lseZ,a B-Capdrylene or
Z" are t he ane. Where Z, Z' or Z" has a chjral

céntlet! %ra}aél%w SOUR: RE2 élﬁ%%ﬁrﬂ ok naHithese; gach gf yhich may be
h
ggﬂ?ﬁ%il?%yb%lgtﬁ?& Inrlﬂ‘gfeﬁgﬁ]%@g?m)én&aﬁ%oﬁbh@ J}lhs%bgtﬁllted S-or

I guration SpeCI Ic e I ments
i b-membaed iiylreshquerefust ebg VnispedifieeriB)diments) Qur(e@T)eQ’ represents

I n conpounds f for each W W and W
|ﬁdEB§‘@éﬁeF gggﬂﬁ§§mﬁﬁmﬂﬁlonally substi t ut ed
Cl- Co6 alkylene or 61-C6 heteroal kylcene |inker to which

X, ' " is atflached. In sone ¢ w

and W 3. i n many (@5) ) ach of (cH,)
W , ubstit ut ed wi T ain>NT Na
enbodi ment hof W W and W nay be refresented

as -C(O NR p-, where each pis O- each Ris

i ndependent H, or Cl1-C4 al kyl or Ci- het er oal kyl .

Each of X, X| and X" in conpounds of for
represents amoptionally 30 substituted - Ciiang
system coafrisiny at |east one aryl oo’hetemsaryla

group 74 WO 2008/128121 PCT/U82008/060140 haV|ng up ’
to four heteroatons sel ected from O, and S as a.ring
menmber Wheeein grel € is pegpensienty Q&pgn@@%hdph%ﬂylurwgﬂwmnéﬂy

Bl sl ool 06 82 o
t vvo phémydmpaungs pf amhla (3j, cadti QhQivanyd Q& rrmytln‘dﬂpah(ﬂqntly represent
stl bed on ope,ato
LN eSB! R Shadliyd sh it Ao FREEITS or

f ﬁlé’t@f(ﬁﬂé&ll Vi Ray %@%Btl@ﬁall hEﬁltut@@nInbs%n%anhmﬁhéMs each of Q,
substituted on either or rings. When X, X or

c &ipnil &Fgnay @d@}wnéen’fbfﬁiﬁe& l@dldssalmmrlat:@dpmseﬂ g rfngs duf c‘trtﬁna
em&odlg}enfén‘ai ?e {1? g KL th{a gaw n{ﬁs%%&ﬁ%%% 1mentts eadh o(‘flb Q

and Q” is -NH-. In other specific embodiments, each of Q, Q’ and Q” represents a

la (2)

bond. In specific embodiments, each of Q, Q” and Q’ is a bond when L. comprises
one or more triazole rings.

In compounds of formula (2), n, n’ and n” can independently be 0-3, and in
some embodiments n, n” and n” are the same. In specific embodiments, each of n, n’

and n” is 1.
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or W through an atomin the saturated ring. The aryl
or heteroaryl ring in any of 10 these enbodi nents may

wheoogpedional |y substituted, with groups descriPedusz08/060140

preferred substituents when present on an aryl ring
that is part of X or X for conmpounds for formnula

(1). I'n sone enbodi nents, substituents on an aryl or
heteroaryl ring that is part of X, X or X' include

nethyl nethox hy and 0. X, X and
™ ot Bt of fotda R Tham b Gt & PP pridfit, are
saaﬁneelrd@@@sdmea SbéReyr asepdunds §ﬁﬂ5@mu1h5(1j NE&AE m, m” and m”
enbodi ments of fornmula (2), each of -WX, -W-X and

- Whese'presegp m@y&ﬂ%4alngpma P dinprats drfmm@e @)NR(O@Hiﬁynpxn and
\Mllne’rlg R d sa e I t délﬁ gl’ﬂh?(ﬁl%%%éi Sﬁ ofk nli %fluor e)r(])wWhere 2Ry of m,

groups, ronap any
Ofn Wi InC’nls ﬂi&ﬁ:r Hﬁn ZOf, tanay |y’ a&idle’t pﬁeBﬁn@@s inaf@nReritly selected from
i ndependently H or a Cl1-C8 roup In certain

e HiSoUPHERENS Swtaple for %Jkyllgma?ws élstqlil R ﬁﬁfyvebe H or

met hyI In ,g(;ln@(@ﬁxg Efﬁmﬁﬁ’g ) B Ry, RROREARN KOf ard¥ Xis

same and repfesents a group of
t hﬁlef)ﬁ’rdafnt-ly H(((D)CNRC@HR)prVhw\W]ng bp opgoitillyXubsgituted. In some

h dron nd ch is H, _Co ungds., o ;

G 98 i G4 R Re s L s - Jeggh R R!
b 'aﬁ‘(ﬂj RAGs B n@@ntﬁ @lect@\/f?orﬁ earRPOECRUIIBH! @ prdlfredBYbodiments,
dlffer |n S ereochen1stry For conpourds of fornula

(EaX)thRl snd Roris3]. and m Q L, W X, Y and Z are as

compoukds 82 vria b angrowfiol i tp R Peatlay "
Eﬂi@haﬁ? stistilthte @ (C CL6CBmaokikly1 V\% E% dakdsmay for @ﬁmﬁ& (1). In

ynyl, or phenyl, each of may be optionally
S a%@e pmbpdimenisnZpf egner 4 exndwsoltimEvelkybgropp swih 4 the groups

t
(BB D ol DO E RO R G O PO By
abkeopraig, orQFarﬂind\etEyllér ﬁihkl}bﬁl)éﬂ@/ﬂ&)rllkrﬁkthylarrﬁlﬁomopyl or 1-
heteroform 30 of one of of which may

optetiyraminget@yly ef Wﬁkygamnmefavh e%lteéﬁﬁw&im@%ﬁhsz Zwmsl\@ can be 1-
29@1? a%ﬁﬁé&éthw luéﬁﬂgﬁflrﬁ&géﬁ 4y CQIftalfl %ar Vi gltlén‘?’sAk 7Land 77 are the

represents a” Cs-Cl2" ar kyl ene,
CSari2 1WhareyZ,ad’ ke’ | hmpe chmal oeﬁtefﬁd; a@ink o ealboﬂlyl 11:¢ szlh;ch itis

b Yo LbideRiigt ey Mt aminine TS O Bt col Griyn "For

c @ﬁgcﬁ‘icnerhl\!&hl‘ﬁéntg ht %F‘soﬁ‘l@hﬂl@s ? f&aﬂ? ) th%ds Péddi gﬂﬂitloﬁ
domai ns that have the sanme fornula, but nmay fer in

SterGO@hgwanmﬂsOﬁﬁﬁmu@dﬁbﬁaﬂdgfGV &mk“ﬁhmkmgymnﬁyﬂymgans
géﬂﬁgﬁ?{ﬁgygﬁ,‘? ﬁﬁtsd F¥VC6X%.}E)’181P C)ZI a6ﬁ1 gegcégg}( (Fléedh&er « Qhich X,

e odiXTantgachbd. fiakome @ﬁlb631}nenﬂ; M8 W2and W”rﬁ@@me same; in many
enbodi ments, L in conmpounds of fornulae(g%g:& «
certain

r epbedigns. gac@p_f P 4W’ and W is substituted with
embodiments, each of W, W’ and W” may be represented as —C(O)NR(CHR)p-,

where each p is 0-2, and each R is independently H, or C1-C4 alkyl or C1-C4
heteroalkyl.
Each of X, X’ and X” in compounds of formula (2) represents an optionally

substituted C5-C20 ring system comprising at least one aryl or heteroaryl group
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al kyl ene, Cl-Cl4 al kenyl ene, or Cl1-Cl14 al kynyl ene
linker, or a heteroformof one of 10 these, each of

waokiosh2stey be optionally substituted. |n otherPCT/US2008/060140

enbodi nents of fornulae (3)-(5), L represents a
C5-Cl12 arylene, C5-C21 aryl al kyl ene, C5-C21

aryl al kenyl ene, or C5-C21 al kynylene |inker, or a
het erof orm of one of these, each of which may be

ti.onal stit ted f formula (4

OBRHRE A R e ook DR Rl ing AT e b as
das®iiBed fratoupe veatdr’ ﬁl&ﬂﬁnﬁlﬁr(mﬂlﬁ Grred embodlments each of X,
stereochen1stry For conpounds of fornula (4), is 2

o 3nd Kicrompriggs an opfipnadly suhsltytesmbiend T of Msuhenpkings, cach
Cﬁg&g%ﬂqﬁ 3}: 196 Jfo%alq %ubs?tll_l do(r)n ggg %to}né)of%ewa (rﬁ)rr%g or each of X,

|msn

f o amdl K”(db)np@l@déﬁ zaﬂeﬁalﬁ}vmo@phﬂl@'l aﬂda@lyﬂﬁfﬂlm@hyb gRaipN@ch of which
domaj ns  that have the sane formul a and opposite

st BBy PR CutdstndBrE il a 20 (5), m
f or m“ y lzf?BX r\si’a (gslﬁ‘?s'ggg%ctfr'é}ﬁgnf)é}éd ?ﬁ?ﬁ%r d fused to a 5 or

or conpou nds o
( B)me(rﬁbqred%ﬁyl ﬁng-l in &mm@&m@dlaiekggl caclTX, 38 aalXXeinyttached to W, W’

, . or.phen each whi ch be . .
St MR Sistetn e i Btk The AL RD BT aRE cine fgsanol
sq{eeg &ﬁgocilﬁ@ms gy @pu%hg.ml subBriRiAPWth gkca@)@ UeRY¥ibed as preferred
cycl opropyl, n- butyl, iscobutyl, sec-but

tyl
t emhstlbwnsslwhanmwnt@m ayi arybrnag deds gt of X cp;‘r?én@or corpporgls for

Ci%" 57O, Bt it o b Sogd sy TOERER ) pinfThat i
Kly IOf [ (4 XChr &4 1@1&129%6&&]’1 HM}ﬁfxgr tﬁ'ﬂﬂlor(ﬁﬁ@ﬁ)ﬁl a8 RLS, )QX Sand X7

H or a bond. In many enbodi nents of fornulas
( 3) formpla Q) ¢an tef:ntha AETAR O diffReent; i poragemppgiments they are the same.

enbodi .

Ta 0. T Qi cnBihu iR ERaRA BN, R v AR -
gr.rqm@endsm ;ﬁ@@td)ffthé) fErDadiOBIRSHR) X, vajpi€p &3-8, Miepresents one or
optionally 76 WD 2008/ 128121 PCT/ US2008/ 060140

s&‘ﬁ%?b‘%rlﬂ é@“Bhé‘ﬁV}hYﬂ’m@P tBYL inglanyl e fyprepyly gachpf vridbgray be
ﬁ&?all % tQ(fnaﬁti R\% 11’?(%?)911(9:&1 m%ﬂgj@o 1 %u)]ia In certain

|ona ysu st’ituted |satet
| nnhbn@almegtsoqps @or 1 falnd(eam Imagzr‘tm}m of maklfydi Irmmmﬁr:krrﬂ»gémnents

0 gh | ence on the satura

G B W e R B O SRS iRy Frs IR oot T PP e form —
r s r an
ﬁ?éﬁ%ﬁ‘iﬁ’ﬁﬁ?ﬁg&%@efﬁéﬁ‘ %%“é oL R R

subst i Compgusis dgoimedle (Al doplaig oup, theagdingag acid-derived binding
Oﬁt i onal.l

¢ S o o K Py b Bl oG F
Ceompduridk oy forﬁﬁlQiJ(BAS)Up?ﬁ B Irahdi, Q, @1 WX oY aid ZRYd as described
for compounds formula (1) and/or (2). In compounds of formula (3A), R, is H, and
Ry is R5, where R’ is H, or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, or phenyl,
each of which may be optionally substituted. In preferred embodiments of formula

(3A), pis 2. In many embodiments, L. in compounds of formula (3A) represents a

C1-C14 alkylene, C1-C14 alkenylene, or C1-C14 alkynylene linker, or a heteroform

of one of these, each of which may be optionally substituted. In other embodiments
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Each R4 in fornmula (4) or (5) is independently H or an
optionally substituted 10 C1-C8 al kyl or optionally

waemwstzgiat ed Cl-C8 heteroal kyl. 1f two R4 gr oupSI/us1088/060140

than H are present on one nitrogen atom they can
optionally cyclize to forman optionally substituted
azacyclic group having 5-10 ring nenbers, which
azacyclic ring may be saturated, unsaturated or

Bl ERuG AT Po%aRs s L e Er SOl s hEl P Er

I ar ﬁkérgndhepcsle(ﬁfecaqz 61ké/5y1@6® OAlkdFESH Shet@BMmRA ons of these, cach of
ependently H or a aIkyI group, such as

rmwmﬁHHmYbﬁh@hﬂ@HY9w§pyﬂﬂiIn anot her aspect, the

' nvent E%?nﬁaogh&t &Foteul tcﬁg{a In twe th]/c (ngHur% ﬁﬂrug(; !1(?1(!1 d&?&e‘tdﬁ;mdmg

reparation o

| ﬂvmainls it hdvesthie babé forffng BB maBdidfer m)dtaebkt}emlhgt Ie@n
be readily covalently linked to a second or th

rd
mePgRRHNASSf Exmua Go RS i2c<R 3nﬁlg,d ’é‘eQi FeWoide al aIEq,Z ate as described
d%r c%ﬁﬁ)%hﬂdstfgg{v&% )aan(a/(ﬂ?ﬁ HrdlEfred Qhﬂ&flmeh of %rglg\llaéa 3),pis

trimer-| m nmeti c co ound as descri bed a
A@c@mdmngbymomnmmmuhdscomp@mn$aﬁﬁﬁdmhm(Bhéﬂpqa&enma(HfC14

nyent i de dinmer, tr] , qi i ke and

¢ P 1 B D el Wi ke B pofarm of one of
U%fsé‘ leadtP6t W hHieh %@t&%%tlangfy SMeludl el bhe AlEbodifbRE b C
compounds. Al'so provided are nethods of synthesizing

s igmuder8)-(5)t Lirergesen@5 @382 -arylie, é:ﬁeczlr armtkyumeecs 21
I f d
S TS ieT £ 2By 50N BTt BTl St e B ach of

| Svhee A6} B@oégdmm bgbsBERMP conS|st|ng of 77 WO
2008/ 128121 S2008/ 060140 R1L 0 X W(Y)mZ

R R 0CRgpRands ofyforenlz (hycongin eng, orNhrewrmnq ﬁ:l@d@‘lveﬂ hinding
{{P!(&%)s %%&B@d@@ saIXg Parﬁul n\d s%reochm%% stry. %9 cé)é%é\llmon?formula
(4) pis2or3,and m, Q, L, W, X, and Y are as described for compounds formula (1)
and/or (2). In preferred embodiments of formula (4), p is 2.

Compounds of formula (5) contain two amino acid-derived binding domains
that have the same formula and opposite stereochemistry. For compounds of formula
(5), m, Q, L, W, X, and Y are as described for compounds formula (1) and/or (2).

For compounds of formula (3)-(5), Ris H, or C1-C8 alkyl, C1-C8 alkenyl,
C1-C8 alkynyl, or phenyl, each of which may be optionally substituted. In certain
embodiments, R is selected from methyl, ethyl, n-propyl, isopropyl, cyclopropyl, n-
butyl, isobutyl, sec-butyl, tert-butyl, propyn-3-yl, cyclohexyl, or phenyl.

For compounds of formula (3)-(5), m is 0-4. Frequently, mis O or 1, and
where m is 1, Y is often =0, C1-C4 alkyl or C1-C4 alkoxy. In preferred
embodiments, Q is -NH- or a bond.

In many embodiments of formulas (3)-(5), W is an amide linker. In certain
embodiments, -W-X represents -C(O)NR(CHR),X, where pis 0, 1 or 2 and each R is
H or a C1-C4 alkyl group. In specific embodiments, -X represents an optionally
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wherein each R,, Rb, RL, Y, W X, n, m and R6 are as
further defined herein for conpounds of fornmula (1),

wW@p@s/224181 an optionally substituted Cl-C6 am nPel/K§1008/660140

group wherein the amne may be in a protected or
unprotected form U in conpounds of fornmula (11)
preferably conprises at | east one functional group
that can be used to connect the nononer directly to

- el Rl BRER b v R EinE TRLR Pl B A8 Ry, caenor

C Q/h@Crhay M‘@optﬁfnaﬂg KEbsATRAQITBF &, a BREHydRMApR@ YR irdla@yIRyrbhp or
present that can be l'i nked t oget her using 10

c ﬁﬁ@@nﬂ @ﬁw liplkegh{s fagv tiegen @tgn ofBhdvieursh avfoped valgnes ¢ thy
n@é’twgl da %qhé %grgfl hcﬁg?apgkhgfcé P& f%’orér&e}??#ﬁ 3Y n?tgﬂlt h

art I nker,

L. Th R§ in fo&rmepf(% en(ss cad bd Haﬁtan @pﬁoﬂamlycshbmaied grnauPalkyl or
capabl e of under &m ng chenm cal reaction with _another
nPEAH I sulpshituted heteroglinl grapp-<d G0 aPYUEY cyrie with a

R B S T R T

e&ghliR1&rowp sunld espmnﬂhghtet}gyl bt propylC1- C8 al kyl, C1-C8

al kenyl , 1 C8_ al |, -Cl2 aryl 1 ar

o o MGG T B BBR RO PR Gech ety T it g piured

optiiegalk Voﬁf)‘ﬁ%ﬁéﬁ 5B Gkitudtcer- thbl}é?dal’k 1.UI1G r&ibs other than

ogtl(ggallly substltut ed Cltcecl80§ l kyl, C\{Z @a’glwggngﬁb

CEI 8 paﬂsklytnyll ongm@tutpgen @enGateyacay ompn@a cy@ﬁ@@ @rfytralakyptlonally
qbugl GL terof mof5 e of rh h‘i% T b
efbBaH e ?@Cyﬂjcrgé%‘%l’ a&H{gs Eifg&ené Ry VIS EECxelis Tigeypay be

gkQuRtedS iRahirked 6€awhiallc %H%ay%ndﬁn 120G ddionalNMdeeroatShls

or -OSO2R, where Ris Cl- C4 al kyl CF3, or optionally

s sdeeted {ro@dN A ang b; as ﬁb}rtbw@ﬁcmél@r% nInscert@Jnd@ﬁﬁ@rrP@ es

i Egﬁer s, BRI g RETTR A1 EYNR LGELLRLD methyl

oACH or NHC(O) (CH2) r C=CH, where r |s 12
V\D 2008/ 128121 PCT/ US2008/ 060140 CH( R) OCH2
R is HIHIMWRRPCCL She pveriionapics ip moppeees of f?réméa GD yseful for

hgﬁ: opréﬁarﬁtﬁﬁrcﬁstﬁ@ iPnels H‘Eﬁﬁ}ﬂersr bMfe ﬁH’Qﬁttl(BI‘l: UA Fs‘ﬁiit éllﬁono erisa

or - nononers may undergo chem ca
r ead¢duntharsiandpe crmaluilytcomienﬂ@elhﬂkekl @wsecond ot therdandndnoer molecule

connect nmonone ai ni.ng such. a functi gnal ou
o Cp BRRERL oE LR Pt Clliefs s PRe-4PE S Bimk ke
I ReA Ndetinfeat cbﬂnbé'u%idfzétdeycﬁqb@él fal%’s%e SA&chMngW dco%{p%unﬁkOt
intended to represent or limt the scope 0

S abq@maswétln ehe mb@mh@@erﬁemenﬁudeﬂdm@,rtgmr cshrnglkhkft arjdrimer-like
under st and .t hat

ari.et. f . )
& Rl R EE B atE ol il ne S of et gjperic and
C @ifpeinelsn funtifi eAisB\peRtidl@are methods of synthesizing such dimer, trimer,
dimer-like and trimer-like molecules from monomeric intermediates.

The invention provides monomers of formula (II)

D—U (II)

wherein D is selected from the group consisting of
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c ntal i ng [monomer can
de Ncycl oaddi honmep i ich U °
\Tryn i se | alkyne ko forma dinmer wierei |\ the |inker
4 Co i

I n sone enbodi nents, nononers undergoi ng di merization
or trinerization 10 contain different functiona

w@e@apzs12l). | n ot her enbodi nents, the functi onBCT/US2008/060140

groups, U, in nononers undergoing dinerization or
trimerization are the sane. \Were the functiona

groups, U, are different, they sonetines represent a
nmononer in which U conprises a primry or secondary

am ne and a nononmer containing a carhoxylic acid or o
acyl hal jde, which undergo an acyl atidn og, am de 15 /JL\
coupl i ng' reactloncio Jorm a | m d i mer. In ~f
(ﬁh e p.ents, zi de

z N

rifses cat triazol'®e rlﬁg SCert ai Rsg BNt S, w N
the functional groups, U, are the sane. Yror éxanﬁie,
two am ne contai ni ng nononers of fornut@ (1) may M .
undergo reaction with a diacid, 20 whiich™ fray be
optionally activated as a dlacyl hal i de, m xed

anhydride, activated ester, a bis-sulfonyl halide, or
t he I Mélereulbeq@hdm Re Ra i WerX. \nhex anhR[ arsawpuithes defined herein

e n%r cgmr]?é) 1t1ds ot fﬂrmula rclaiqs afi o honaéh(%r ubstﬂut%a I&%:—]%?/ aminoalkyl

et ani Hie €61
r @akip wnetrdsin &hd drhia€ inthy Hefih a(pY(bteélé’d bﬂlﬁh}@dﬁte&té(ﬂ ﬁnrﬁw f onyl
halide, to give trinmeric conpounds. In still other

errbodl Weintco mpoerlsra dempa (kopreterabily gorapiises g leait opg functional
@ﬁ?%haﬁ%?n e 9?&1‘2{8 C?%g{he %n%h%% ﬁgecﬁfyotﬁ ét(ﬂglpljnbﬂ(?mer or that is

ion 10 glve a conpri si ng acet
noa;mb}e ofamdengoinigetautioalwidl doether ﬁ@ﬂﬁcalenhmgvmmemmd ® dvmyiect two

undergo dinerizatjon via an ol efin netathesi
r Qéﬁpg%lﬁon?rﬁerﬁ UFER gi"“@% SEIWREH Péeselit\%at cay pey Enked together using

C ORI uIRIORRI R, %oh@g@rE QPerﬁﬂPat 1?) a% ﬂaerlgfi%ﬁde Fogether

bi s-acetyl ene containing nolecule to

wdaealyrorthyaeddtiok evithcongiditsms] ¢conmpanentahat] ferms prag’sof the li8Ker, L.
addi ti aI nmbodi nents, two.nD rs cont )

Form nantsEFRESEIR & i phe TR OGTT kG ey i ufsepine
PEHSI00 /138 Qi H0an okl inth 160l QW %x&rﬁﬂ%aU RhAgepResent a functional

bi s-azide to fgrn1a dlner mh%reln the | |n§er conprlsgs
t @eouprspely af €OR, n@@(omon@md% 203 @@(@)&B (€)O@Rd -NR", azido

e N

PICEp@s alklyfyl, 05-C13 AVINEs,CAIrdriflkyl, dir Aetekdflsen OF one of these, each
trimer-11ke conpounds. U in conpounds of fornmula (6

r epraisbanay b ontieaally sietiftnde Mltemativy dd gasbe Omsona?ly
By s SRRy G B s PR s
I (26 peniakyt ¢rgupd or athe€tofGhn al &iyd of thidseC8 al kenyl ,

In some embodiments, U represents a C1-C8 alkyl or C5-C12 aryl group
substituted with halo, azide, -COOH, -NH, —OH, or -OSO;R, where R is C1-C4 alkyl,
CF3, or optionally substituted phenyl; in other embodiments, U comprises a terminal
alkene or a terminal alkyne. In certain preferred embodiments, U is -NH,, azide, -

CH,C=CH, -NH(CH,),C=CH or NHC(O)(CH,).C=CH, whereris 1-2, -
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C1-C8 al kynyl, C5-C12 aryl, C5-C21 arylalkyl, or a
het er of orm of one of these, each 10 of which nay be

wopiosaerskli y substituted; or Cl-C8 al kyl, C2- C3PE/K82998/060140

C2-C8 al kynyl, C5-C12 aryl or C5-C21 arylal kyl, or a
het er of orm of one of these, each of which may be

optionally substituted. In other enbodi nents, U can be
an optionally substituted Cl1-C8 al kyl, C2-C8 al kenyl,

of SR GG EA RSB (15 B b Phisdti: PR sty B4 1 nd
e el BRAtsS phdniSringlabMitdted daioigalo, COH HH((EH2) r C=CH or
NHC( O (CH2) r C= erer is 1-2. Monomers of fornmula

(6) ma uﬁempnmaerd rmacygmdﬁ@o caﬁmg:@l reyctmn wyng eaditionp well known
1& Ele a?th %grﬂ‘lec Q Hl%no&?f@o?rl,gaqﬁl h fu%{:iirf]@naf glroﬁklg(ﬁ to e{}l%ther

re uen

c @mperdu&se She nglowWingrexenpley &40 mdhaiee f@[rlﬂuaﬁaus/e plrpobatondyiand are
ester or amde |inkage is fornmed by the bond QL

ahay laFenéyd fo repigsqnk O&B%d%&@pwf ths rSHWIe‘ét mger C]ﬁ”m%} hgrgin. A
(Ffpersgg' of 51 thg aﬁ%t@ %%)rﬁén(ptﬁ A%vﬁi%q/arlggof Q:H%R:Hﬂ%ﬁctlons

any o ornu ae and
e oot enttablofio pfo@[dmh:accérﬁpqunzs pefhecesentisn.a pr ot ect ed

am ne. Oneo in the art ul.d reci.ate that

appr opi e %‘Hﬁ?flémﬁ%t%‘%?fﬂ‘lgrs ap%%g@nﬁﬂﬁgwag}ma 8rp‘i§ﬁ%ﬁ“r7r§“°n
oRokchi® ditt@ehd RRAdnkY groBPL LN ditfer hdolRidnkC HeAtnctional groups,
mononer. Suitably protected am nes may i nclude, for

eXampmenomeanshaduagemg (dengization or bimaxaptian bieril¢ same.

b I b f | I b

al 1) Xy EAgspal ey Ky TR OBt HE3y o abmenprppesent

C atdnoXRAOeBich € @mpresy !pnm@.éyd)r Reordaly AHidE aa€ 8hydnbmer
sul f onam des, phthal i m des chiff base derivatives,

akentaineng 4 ssboxpie apidres peyldakivs vHucthusigege an asglating or pyide
r ‘88&1}1 gr}%é@u%l? o %511' dn%hnfFRL ﬁlﬁﬂéaeglﬁlé% ﬁ%l{n&’ e%tg)g [ﬁ%&%ﬁ%lde

Ive cen Suc reacti on

am)memﬁgrrhamomﬁ@an 8ﬂdéfg)> 25&@&&3&1;3&1@5:&{0&:)&21@%1/ WIGoH 40
mononers with carbonyl diim dazole to fo
uFERPEBHEAIAHIYRG (¢ {8 Mot HECrEhibe |haher C@rnw Ygigrele ring.

cont ai T%&Qtarf@ PElimetlst e fuftiBgdl r&féas diyag¥ kh\@hied§ol gxample,

forma bis-am contai ning I'i nka the reaction o
t wweo amma&onmmlag mongmmsruﬁ rfmmallmﬂt)rmay mderguleadivon with a diacid,

hal.i.de to, form a,_bi s-sul fona kage;. o h )

T S mh bt StsRug b LS AT het s A Shydrtf. activated

b 'e§tela§%§syfllﬁﬂ?oﬁylclpdm9 Wdhd Bkd, & ﬁi‘oaldé'arﬂ?ﬁlem%&iﬂ Q@pses a bis-
Q represent a bond and L conprises two triazole

r g, orAfis- @Jlﬁmtanm@l lylkagﬁr@e)th@m@tt@dgnMy thyee mingglontaining
cORPATRT G e T AL oPuea b UL e DR B P ive

t didBic @mpdund®r I still other embodiments, two monomers containing a terminal
alkyne can undergo copper catalyzed cross-coupling reaction to give a linker
comprising a bis-acetylene moiety, or two terminal alkene containing monomers may
undergo dimerization via an olefin metathesis reaction. In further embodiments, two
azide containing monomers can undergo reaction with a bis-acetylene containing
molecule to form a dimer wherein the linker comprises two triazole rings. In

additional embodiments, two monomers containing a terminal alkyne can react with a
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i ke nol ecul e. For exanple, reaction of three am ne
contai ni ng nononers with, e.g. 10

wa2®g8241ei car boxybenzene, or an activated for nPCTER®0$/060140

can be used to forma trineric nolecule wherein each
bi ndi ng domain is attached to the

1,3,5-tricarboxybenzene |inker through an am de bond.
When an unsymmetrical dinmer of formula (1) is desired,

o M DR Ao & AR e g gt BT PP Bnprises

ﬁﬁﬂ@ﬂﬁQOEQﬁ@@Inlng an azide to an al kyne-cont ai ni ng
nononmer  nay be used to provide dinmers wherein the

i nki g ogrotplcaprngs(aaed (G361 ifgIA) Roresent speciti
%8%8%%1%%& qubngoo l %if(fg%ﬁlgl%@) ‘xﬁ%‘ﬁgre &se ,fgét’he ggegg;‘fti’on of

waane, @fn&sgmnerake oAgirkes kel doaghotads. conpounds  of

formul ae (1)-(5). In many enbodi nents, where present,
nis 1%AEomPeEngs qﬁfoqnulmf@ggpresze@tsmt l<§alst10ne\fup<§10nal group such

fpequenipe, &(éjgﬁsp (SRP @—?"‘?C;ED%RBSCO%RQ az'i‘éc?or

H. For conpoun ornula each
nhalRaor tRa Jike,Rher®mchRE,is RidependWitlyW, o 1-X'8 a‘H;yl,Z’Ql-é]&hlkenyl

RS, B o B R o iOR O Paeihese. cach
8f Shikhahs, ve ép?logal%so%)lstlty}&%r 8r C(sSallyl, (2IR Ju&&gm mex

. In préferred e ments, R and Rl are
c elkyaylnC&rbi@dirmieant(s5-62 1 fawrlaﬂswlam( Fhet¢r9form( d2ne af @he@@ @)wh of

d/ - W -, . t
t Wéucrahn 0{) Rﬁ}%ﬁklb%—]%e é?utgme eg géﬁgalaseglpsan a Sﬁlg op 10na11y
e@@&tl&tédSClmEﬁd@BId YalkbényRrC 28 @ yal Katbu®) rcsc(tz@éryl or C5-

het eroal kyl . In certain enbodinents, pis or 1, and

e&ch ar/ gyl gyeupy op e heterefprm of ﬁnes@frﬁbeS@nhldqu%rﬁfl gmbodipyexts, U is -

egﬂ# %ﬁ griﬁﬁﬁﬁﬁ§é§ﬁﬁgepenéﬂtﬁﬁﬁi%neC%?Q@l 2ﬁ2|

gr oups,Meache®bf Wiintih (GRyhah e dpkedgbihyr Slbhbﬂylot by @éﬂa,ctlon with
81 WD 2008/128121 PCT/ UsS2008/ 060140 or
t &8 pddiiony camrerapt that fumspert oF teylinkee hy | In rffeﬁgewgtb@ﬁﬁments

I

oS AL R0, Al Wt P B8 PRET At

i hdkapelis faymefl by olieelmyid QL ngpddysY’elm  For conpounds of
Loy b 5L o S R e
Coorlebpdiyds (S:fran%f %uﬁzfe)(ll Hﬁéhd (?A) dn n%gf%ﬁ;ogfrﬁérﬁg of

one of "t hese, each be optional l '
s {ysila (@eljrepmsents aa?r@SCtemmm el df skidlrintthe @ywloulcl appreciate

na? g%’rSt %31 s ot & 51_1 O Qnrerglb 9 S(?t ?u cglonaht

g} PPy R &AL rpéi’é G LSRG Y AP CS- e ary y

%re@lthﬁt@rﬂ&[%ﬂaﬂm@ﬁ)me\ﬂh BGifably p@tected amines may include, for
example, carbamates (e.g. tert-butoxycarbonyl, benzyloxycarbonyl,
fluorenylmethyloxycarbonyl, allyloxycarbonyl or (trialkylsilyl)ethoxy-carbonyl),
carboxamides (e.g. formyl, acyl or trifluoroacetyl), sulfonamides, phthalimides, Schiff
base derivatives, and the like.

Two monomers may be brought together by reaction with a third molecule

containing at least two reactive centers, such as the reaction of two amine containing
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system may be attached to nitrogen through any
avai |l abl e position on the saturated or 10 aronmatic

wo povg/12d1en pr ef erred enbodi ments, one of R6 andP@BUSR084)60140

and the other is a tetrahydronaphthyl, indanyl or
fluorenyl ring systemattached to the nitrogen atom
t hrough an open val ence on the saturated ring. For
conpounds of formula (7)- (16) L represents a Cl-Cl4

al [ en - C20 aryl.al kyl ene .
BT TR SR B PR b e T BR i tion
15f Ry aife @Phtaiiad hynSHHS thﬂi«bI &eid dn i1 td f¥8m a bis-amide

al kyl ene portion may be saturated or unsaturated. L

nﬁg)nt@lemgdmk@ﬁeltheyreg@rm Qfttwp @ening ¢qmtzsm1mg mqngErsswith a bis-
S lsllﬁ%(% ﬁal Rto 1f(gr§n c‘rl] ?}s n%%g 11F[E§/ gggacao of two azido
a I C an acycC u es. 1? sone

eobadinirnhsnomdrs @@umrbleeeetﬁbnd @ﬂﬁﬁou@ﬂ@o fdrimtr dikt wihrein Q and
part of or is fused to the |linker that forns the

sﬁbrrme%enbébw%@dv%eewn%gﬁs W0 eyzalsdigs: Q . Such rings
may be Aﬁg}ﬂéﬁ%&dthﬁééf}ﬁ&{dﬁﬁéé ﬁﬁg é?ectugg{ %g@t?'lnélfw R0didIB¥ith a

contain froml et er oat ons e group

C Mmllsrhollegulef:oﬂﬂalnﬁlgaan deaS. thiee reetiva k:entem‘m@ thrnmentrisner lor krémer-

Sy. ic. a [ central . atom t he .chain
ﬁm‘?‘:ﬂ& t éei‘i’r%glﬁxfﬁ?‘i“é’ﬁloé tyse an §°P‘§‘1%‘ﬁg BeRomeYEh -8

ofy 3. emaraoatybéreegé B} aPhicivafed 36 (Rked?QRE beiuked RS0 @itfimeric

connecting the two avail abl e valences is an even

nowbauleofhatiorpech hindimgglomain Bragigehedttd the 11.3,pdricarboxgbongne

i count | ong 25 the shortest path between
%ﬁkﬁqg?MgEa%ﬁwl 8alnclude one or nore heteroatons

sel ect thcnrdhrﬁnhbfm&eﬁrﬁdl Smdp ol (HRR%R NPts deligdd) %o shonomers
di sul fide |linkage. The sane groups are sui tabl e for

c Ao ﬁ@@p@meﬂ@rmnatwer@ég\youp%%n aotpdhints Isr ekenpigl a

%clgzﬂ% q‘%(?fya ’fcﬁﬁeﬁrsc%waﬁnn ri’ &idé t’g%% all%)yélg c{qﬁta@ %ﬁlonomer

epen onat SUDStI t

0 pidyaealsey toSpibﬁlﬂe Hhﬁﬁd W(Eére@Bth3 Ghnklﬁltg%rr@ﬁi ckmhprlsam al tlﬁzole rlng
represents -

or - 8fowr@meﬂ&9%f92@ulnﬂcﬁ‘) U@msﬁ e%mmo n Eﬂcﬁz WZ ; Ro, R,
W'R@fw WVRX X H{ ZCIan% %Mé Pf%rselg arAs H&Egﬁ&?i}o¥¥!)mpeﬂgis of

certai'n ‘enbodi'nménts, Q and can | ndependent
a fdirmwhe\m em)L Ic r.mtpy lembedlmemtsn gfheﬂerpr&ene nasrband I‘IEIHIOS)I‘ df Where

£ B o Ris Fbhl 8 el Bt and RIBR 55 | ®

Ir Iegrk:f i) &fﬁﬁﬁ;blﬁﬁﬁ bRl (PoRVREH dtuhed, Gln R, Qialf Rlb SQER', R,

be sat ur at ed or unsat ur at ed
C Y LW X, X804 arnérit swhee nr@enm-aalddscnbﬁefxrre@mpsn@mf

?rgt | Oial (leﬁ/'ﬁ)a?litala%?t %g’gg’%t?%t &Vh?e%lpﬁesreﬂ'f Pﬁ%f iha 0%} 1. Where
eﬂ’pﬁdl IYEIR 2 quddtlyl =0 . Al 8@ rreWoRIbBdin G R! WSEeR' ar: HI Y/

ring. In certain embodiments of formula (7)-(9), (12) and (16), -W- and/or -W’-,
where present, represent a group of the form —C(O)NR(CHR),-, where each p is 0-2,
and each R is independently H, or C1-C4 alkyl or C1-C4 heteroalkyl. In certain
embodiments, p is 0 or 1, and each R may be H or methyl. In some embodiments, -
W-X and -W’-X’ are the same. In preferred embodiments, each X and X’ is

independently one or two phenyl groups, each of which may be optionally substituted,
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In certain enbodi nents of formula (7) and (8), L
represents an optionally 10 substituted C2-C8

wa@bkdgngdiene | i nker. For exanple, L can be an oPCT/082008/§60140

substituted bis-acetylenic linker, such as
-(CH2)g-CG GGG (CH2)g- or -GCCGCGGC(CH2)gC(O - where
gis 0-5, or an arylal kynyl |inker, such as
- Ph- C—C—(CH2)q V\,here gis 0-5. In other enbodinents,

L F f f

(55 BB G kot st FHE PREPL TR 0TIk of W or
ORY ™ (NFRZrzh aWld revﬂandesml thél en@neaHigofithe @fra®Rl-br2RRdhlyY, indanyl
substltuted 1-C8 or optionally substituted Cl-C8

het Bpgrankying syptedne or both of Q and Q can be a bond

wher e Sl I

S AT L e
| R®aadvpoRAdsindfpdndemty H, (CI.@S alEﬂp@S@U@rfﬂnﬁ}(ﬁ C12 arylalkyl ora
|ndependently re resents -

- beiprafomm e SF- eae@éwhmhmawhﬁe%wﬁaw $1§>S‘F4ut€‘é10f i C8-
2K bléﬂl&l@ég“nﬁ‘*ﬁ? e b O R AR Ao

apaitialy vhsatigewe rmg‘cﬁm&édn@mm -@ arytl o€XC5- C&’rl&ter@h—i&} riagydvHich ring
ne or C5-C20 ar ene |i nker

| EWZ% P&‘ryé%%rﬁ%é?egéﬂ Bitgpecy fugysh l al]ﬁ 1%?56%0%&6@3&“3@ or
ORtdnofRlr n% 34 BRI bt €fbodZRed ) dnBlot &° ﬁn@RbQQHWEﬂH the Ofher is a
formul a 0), Qand/or Q represent -CH2-

r eqﬁmbs@nn@hﬁrylopdamfh af flyorsuyd inigtsystenh amcl@ ta Ith@rllafﬂgermtom
nker whi ch may be saturated

ghrﬁ‘l’%]a?“u?pﬂl 8{(6%f%0%{1'|’?eg?tué%do‘a?$rent s, Qand/or Q

r epr es @b cordpd@aslofoemula (cp{nm)lmspr@entaml Cildgikylefie, cs C20
further enbodinents, Q and/or Q represent CH%

aABYIances r § A aryieylene linkes os gilgisr mséonee@f ﬁme each of which

YN I T —
Chin&8uralely L, mGhblIRioanNy swstlﬁﬁedG&iZh amgha]lekty Isultzdﬂe for its nature,

het er of orm of one of . t hese, of . which nay
optd BRAIGuds hn gty of grlicginy @Cl@lf&atﬁreéyém ﬁ%n%?mbodlments

t U rfs@ a{t'l&gt Méﬁﬁ?haﬁ@ 0? blnlg éﬁ’seﬁ to tle lﬁfkgpﬁﬁg{afoﬁﬂs the

sat ur d or partia turated ring fused to a
5 sl@ﬁteat pdth betwedn Gy tlv\e): @randﬁoy ’r Sngh ringsi oy bd smylrsty:dhemturated

be atta hed to nitrog t hrough an ai | abl
pBLHOMAC oY SRR FPBHT G heler ity & rerom e eroup
Y E@ﬁs@srtirng &f NeTPaR ST RrtaRNEn it &N s B?mhﬁtﬁ'&s a‘tﬁ)ﬂglt§ B&itral
other iS a tetrahydronaphthyl, indanyl or | uor enyl

r atq)gn @9%@mlatcpamwdg the tmeivmlahlfbg@mcas tsrﬁntq\ﬂdomgtbeanf atoms in
th %r fis C&neAl! b(t)r?({3 af t‘?le c aqlralltC(e)r(;nerc 1ngg the two available valences is an

even number of atoms in length). Frequently, L. is 3-6 atoms in length, counting along
the shortest path between Q and Q’. L can also include one or more heteroatoms
selected from N, O and S, but does not include a disulfide linkage. The same groups
are suitable for compounds of formula (13A).

For compounds of formula (7) and (8), Q represents —O- or -NR*-, where R? is
independently H, or optionally substituted C1-C8 or optionally substituted C1-C8
heteroalkyl; and Q’ represents —CH,-, -CH(OR)-, -CH(R)-, -CH,0-, -CH(R)O- or —
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10 For conpounds of formula (11), pis 2 or 3, and Q
L and R6 are as described for conpounds of formula

W@ 1@p/124121 sone enbodi ments, p is 3 and L conprPGEES208/060140

tri- substituted phenyl ring. For conpounds of fornula
(12), Qis represents -CH2-, -CHOR -, -CHR -, -
CH2O, -CH(R O or -(CH2)4NH, wherein Ris H C-C4
al kyl or Cl-C4 heteroal kyI 15 In certai n

BB BE it ™ W GrEF B Srbonflrniel e

- RabBdidNts, @Nhdlor €Y AR hrﬁi%ﬁerﬁiehﬂjf beWBsAd w&@u cBRAYds a ring.

ring. For corrpounds of formula (13), each of Q and Q

i ndepeﬁmemlflt s:mb@bmeeté@féormua)als (Bra - R2Q isygheond vArer¢ E comprises
TP 5ol Sy STLLRENY SHESHLF MR e Fogonany

hetitgtaadkenyls allcAekSlirdek ywhith iy 62 s&t8ranel c&nmaitkmteyﬂl ;In certain
or one or both of Q and Q can be a bond where

c 6mpPiligegtsa Qr iISmgCH:u nd ke &hraseRts @W@H?%Wtsebst@tsﬁ §2c§8 alkylene
Qﬁlﬁkérh%hﬁzﬂ ﬂeﬁﬁ_ﬂ{rﬁ&? 6%5%%1 v\ﬁ'lﬁ@tﬂ{lﬁr eﬁlﬁ('}(lﬁn{%ﬁlts% Wbond

represent ere L conprises one or
notheret I camptliees mhagd ringThe sane groups are suitable for

ds of f A . 25 ds of
or il 1 geryn crgbodmans o Brinef o A E B nS e sptpasily
| Subfstirut&BCAd Ik Ryl et 1ER e et bRah k! 1. c!u{‘b@ﬁr?{)jﬁf(fn@ﬂy substituted

enbodi nents, R5 1S tert-butyl. In sone ment’s of
f brsmﬁbefle(nml)mket, sush an- (Gﬂb)qﬁﬁfﬁw(‘s%ﬁq tout @ﬁCe(EFdM@Hz)qC(O)-

PR RUES T Ra et pR %ﬁlefcs?lﬁ?o&a (- S58g i 0-5. 1n

ea‘af@@lemmlﬁmds E@Bﬂph&ge tﬁ@ﬁ)l@ﬁ re triazole rings.
I n sone enbodi nents wherein R2 is H or

met hy| For e&nmnéeeeﬁomslr%) P@M ) 0080 gBiERGdepily represents ~O-
c oupds 2yl [

ooha: o o adl aF Lehdthny ol AR A TS -5 or
depm@taﬁgi sabstiQred Q1-C#setédtlkhi or deserbdieds Qene iQ1 chobe a bond
speci fic enbodi nents, this |inkage can conpris

nURETed SOTRPIH 6 dAtNEy 4B cetkain e@&ﬁdlmeﬁer Qderrgsat 'qudh‘ﬁhere L

n@éfm?ﬁse%‘éq Eiotlé'lltlﬁ and may be saturated or
unsa urate 5 al so include a conbi nati on of

cyclic Imcminmmdk Df:foﬁ*maIaL(rl@)s cadhrofS@ amd Qhbuidperelanidy mhresents —

B aChf G gy T IRET, uBR R T P& Rhi Ko -
1C§ al§i 6F @9 %H&eﬁﬁlk@?t ﬁldcefrtﬁf?lr@mﬂﬁdlrgerﬁﬁ‘b ahd/WH Can

l'inker is atons in |l ength when counted along the
s mep@rgien@jabcha bped whemn . Qomprise@ a ring. In some embodiments Q and Q’

are —CHj- and L is a C5-C12 arylene or C5-C20 arylalkylene linker, or a heteroform
of one of these, each of which may be optionally substituted.

In certain embodiments of formula (10), Q and/or Q’ represent —CH,- and L
represents an optionally substituted C1-C8 alkylene or C1-C8 heteroalkylene linker,
which may be saturated or unsaturated. In other embodiments, Q and/or Q’ represent
a bond when L comprises an aryl ring. In further embodiments, Q and/or Q’ represent

—(CH,)4NH- and L. comprises one or more amide groups.

83



10

15

20

25

30

10 In certain enbodinents, L is a Cl-Cl12 al kyl ene,
C3-C12 cycl oal kyl ene, C2- Cl12 al kenyl ene, or C2-Cl2

wa@bkdgngdiene |i nker, or a heteroform of one of P¢EES2008/060140

each of which may be optionally substituted. In
frequent enbodinents, L is an optionally substituted
acyclic Cl1-Cl12 al kyl ene, which nay be saturated or
unsaturated (i.e., an al kenyl ene or al kynylene). 15

In certain enbodi ts,. such al kyd e ljenker . is

or et or 01 (primensy Poug g i) oy s i s Sadendy 1. C1-C8
| bIgBICS-C M 881Br €500 ARAIKS], ok a hSteBHBRB BT bife ofdhéhe, each of
frequently L is 6-10 atonms in |ength, counting al ong

t Michhoey é%t)Ptm@HY cuptibtestnoe sunt§-(Hétbisehic or trighgliaging system

In .t.ai n -e ' ' N e
DAL TP RR b SRR AL B i s

| 06| augerr@ AC6 tbdeiodeyl lringkafieh rid@ shste@mbebsatshéd totritogen

by substituents including rings, and it can conprise

o HEOBSh anyGvailahla gesitan pathe sgraerbon drpRalferipsh dp preferred
Fgﬁll%g(‘fihﬁng, 81@0@6 draget ﬁeﬁ,'an o(rﬁh%r Sig @fah??rgnatl ehyl, indanyl or

east one ring that is part o use
s floptea gl ringadyltefrbattaah@htoabenitip gerc anmethtdugly aQopedvalknce@n the
and/ or qt in formula (13A) can be a bond as well as
afUeted e ot her structures described herein for Q

and Q FoR&mifhes bt ©RRBLI($ES pas $ bPY, ankig 1f AROR Sdre T8Yescribed
be carbocyclic, heterocyclic, aromatic or

h éereoomoondst dfdormede hlOf Ivkinehembydimentepp ischwald Iy comprises a tri-

subst.itufed. Such rings can be connected to Q and/or
Qsaisglll'u,tec&\ﬁgpgls@gand/or Q represent a bond, the rings

can beFrepsigsduads Byfokiela Py Qs eépré&den@iaEL | Y H(ORY hECH(R)-, -
carbon to which g’e are attached), at any ring
p631:0- o HEBHA- oyl Cbk)-BH-awhergine Reip &k CatiCraeadieil pr br-Ca heteroalkyl.

5, 0 e R B LS P e
2 08¢ rtetBA Ao AR ()2 R0FCOBNMID and dLuvinpigys Het-vestitu@daphdnyl

Q. consists of 1-18 atons, and preferably 1-14 atons
ofNg- 10 atons. Rings which conprise part of the

i nker FOPC%@GHQ? Q%}I&lgﬁqllk)l’ e%ﬁ%gngrtrga dintdggeéltdgﬁtly represents —

extent suc bstituti on nekes ch sen
POefoerNRY, optiediab irslapstdentyeHt sr &ptivhelhy proesemntd ©RC8 alkyl, C1-

8,5 OB S5 P ke (S e
NEGerod&ns1; Br be & Wih SHOGhd A kh be a%lh(? Fv‘ﬁ@ﬁei I\/@(Lr%iprislkes aring. In

can be a Saturated or unsaturated arylal kyl ene I'i nker,
c oentrin sebodimeats, Qrapd Qi angythgrsdman Impieidreed eenthod upents eacinof Q

AL S0P LRIy PR RIS PR s
CdMRe same groups are suitable for compounds of formula (13A).
For compounds of formula (14), p is 2 or 3. In certain embodiments, R’ is C1-
(C8 alkyl or C1-C8 heteroalkyl. In preferred embodiments, R’ is tert-butyl. In some
embodiments of formula (14), L. is an optionally substituted and/or unsaturated C1-
C14 alkylene or C5-C20 arylalkylene linker, or a heteroform of one of these. In
certain embodiments, L. comprises one or more triazole rings. In some embodiments,

Q is -NR*-, wherein R* is H or methyl.
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10 be -CH2-Ar-, -(CH2)2-Ar-(CH2)2-, -C(O-Ar-C(O -, or
-CH2-Ar-C--C-, where Ar represents a 5- or 6-nenbered

W@e@aazdiel or heteroaromatic ring. L can al so iPCI/U8M08/060140

one or nore heteroatons, for exanple, it can be -

CH2-Ar-O or-NH Ar-CH2- or a substituted version of
one of these. In conpounds of formula (13A), Qis -0-
or -NR2- , and Q is -O or -NR2-, 15 where Q and Q

iagge:ogﬂragendent I Xf%)el e t@gAé Wylaml%l ﬁalgﬁnﬁé’ﬂﬁﬂmg %(}malns are

Clink& @E&M&yﬂy a Riikage 8piCl@fO ({lEf—(Q’ﬂ eA OfurthBeg® crib&afdiein for
of whic be ogtlonally substituted; or one or both

ofpaDifEemi@dimants Hhisdinkpemengeeise nemerops alésnativies Hygt can

I E‘ﬁgrd%f ecrhaﬁldth V%F%/ﬁmﬁtzt}lteeg a%g %éagc]ﬁ’ rat ﬁirﬁaélijlgated, it may

respec and
i aréem&mt%mdwnﬂxhatmn LlydR aldkylclicGtacisal kenyl , or
Cl- C8 al kynyl or a heteroformof one of these each

of r,h. érhS%@/erBEOCB@@méﬁéifcrrw%ﬁémtlufe@aesemﬁ ap SRON Substituted
OEI @ﬁ | foda rnk@lasgt (@fllgggntﬁ%ﬂgsfrérﬂqe@ﬁ&%ﬁg{o%%_ 'é‘fg{ed from

optiona yosu stitute prefera
alNgy) andl $y vdech Binker énb o8 amentis lengdavherRtovamnd dRing the shortest path
;?Bd%%gn entI Hor nmethyl. 25 In fornula (13A), each

nd Rb, is independently H, or Cl1-C8

al kyl', 1n @taﬁ?erﬁb‘&hﬁl@hdﬁ)’i is 421 @12341153%1}@ C3@1’2Q%fcloalkylene C2-
al kynyl C5-Cl12 aryl, C5-C20 aryl alkyl, or

hétléraﬁieoylﬁnefor 612eC b alkpedene lokeh ook hﬂh‘r(dhrmrailomﬁeof thes . cach of
Ily subst A
R o SR SV Bt R SRR ign bigfonatty

Rsubstiafiél Ryclic TRC IRealkaked) whagehfebe Wiairhteti be upail@Rd (i.e., an
atomto which they are attached to forman 86 WO

20bgnylow orallpaylaysr008/ 060140 optional |y substituted
3-7 | t 3 N
e TP SR P SR W SRR LB gy nd

het eroatom seé

Eatly bé aandkydyleno liakdrp dubetiae ombbddirmaisal. (sl3MA)metric, and frequently L
i nde endent I ){ repr esents an optionally substitute

c1s 0 gfenpigaieagth. spwripe along the grstst Ravh o %@ﬁtcguntéaeween Q
S 0 rre . n_E1 rta{neé}ﬁl?o?ﬁ'ﬁEﬁs a, éar?ﬁldqﬁi@iuiﬂx Ioné Hlbﬁgfetﬁé?é%ato{ng selected

ments, Z and Z° may conpri se an optional
pfiotrelt @dmdm hat cgles;um m@ludmmdgnkﬁuﬂpémkwgez and Z' may be

tSglr : agi‘%/cagibggﬁlg%ﬁ%:(? [8)3’/ B@%%@BS?%%P%E%%QS ané i calg COI%pI‘lSG one or

f IhRE BRY ﬁ%ﬁaﬁydf%hﬁ@agpﬁﬁyh@m@usﬂ QBQVQafo%@@Mf W‘here L. comprises
(trial kyI si'l yl') et hoxycar bonyl ), carboxamni des (e.

f ot hegt oneuyg thot ist preirtf df 9w i olset tpl the slmtesttpaﬂoﬂ?a[mt@e §ount)
pggnnec 1ng 66 nd QS c BI and/or%)seln goerHu aa{ 1 3)&? can e a bg)r?(F as wé‘l?as any of
the other structures described herein for Q and Q’.

Where L. comprises a ring, the ring(s) may be carbocyclic, heterocyclic,
aromatic or heteroaromatic, each of which may be optionally substituted. Such rings
can be connected to Q and/or Q’ (or, where Q and/or Q’ represent a bond, the rings
can be connected by the bond Q or Q’ directly to the carbon to which Q/Q’ are
attached), at any ring position, and may be attached either directly or through an

intervening alkylene or heteroalkylene group, provided the shortest path (by atom
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In preferred enbodi nents, each Z and Z' represents a
1-am noal kyl substituent of the fornula - CH R3) NR42,

wokesa2s12R3 and R4 are as further described heeBUS00$/060140

some such enbodi ments, each R4 is independently H, or
an optionally 15 substituted Cl-C8 al kyl or optionally
substituted Cl-C8 heteroal kyl group, and the two R6
groups on one nitrogen can cyclize to form an

R ety 3D it a5 B T AR S 4N BRLGRL A L or 1-

ang®nhs¢, and may contain 1-2 additional heteroatons
selected fromN, O and S as ring nenbers. Each R3 is
H, or angﬁmhldh@@mgn@méﬁtquﬁ lagkecl-, amydickaptiopglly substituted to

0 H%: ﬁ%ge 1¥Ch ttl(%t &?‘ﬁeséﬁe&ﬁl&a@ens et lglrepe%{el(ll%l {1%3(1) gﬁ’bstltuents

can cyc an ad acen
atveh peesedt@hrm ﬁﬁg @pf&:h Qeo@bliyespuhSiilt mtlade 31k§1 G@Hﬂ@@)’ elkoxy (C1-
azacyclic rlnqgﬂmhlch azacyclic rin
S

S e a0 St g R Ny e el Sl il C4
1-2 ad%lt‘eh%%i ﬂ%&r?ﬁé’é‘%é%ﬂﬁtegl %%Eaggrafeﬁ ?“yl’ﬁ‘ikg ﬁﬂ%éei

as ring I'n prererre I nments
a ndmﬁdseldsof ian dgp emgent lay altyteme toup4 oadrkarlyl ridbadditwo alkylene

ounds, of fornu (13 where present, each Y a
Ygr URY SYBRigEdGagh © @B&é ¥é¥¥tt§ %OB?JFY étlltluﬁ?d Bs ’f’faﬂﬁ% gt can
Che Bl Ay («cHBy, (ﬁji%i ; -(5Dn %%@)ylﬁL@iqum @-, where Ar

het er of or m of one ese; or is =0
B(Ilf})s@nts -AS02R0- meg@lZanQarorrNRQ or het@@@@)’rﬁtlc-rm@c@@am also include

- BOR ORGP Jor GHENER A a1 Y lreNHeAr o or

Hsulistite&@ wrkivph of 68 dQnésk2 aryl or C5-C20 arylal kyl, or
a heteroformof one of these; or is an% ot her 87 WD

2008/ 1PBagmpEatts oEronslagddAs® isshor iNRentnd @ istPeor -NR -
Iﬁ\rhe %qu aflf 1918%% Q]quvglafe%%dna dV@lch § %ndY'R 9{ ﬁﬂgﬁenﬁé}ltly

cyclirze to fo

tbﬁClqahdbﬂ.Sanurakeqa(HMHaClmB@ﬁglOfahab@m@ﬁnﬁfonmndﬂume
which rin i ncl ude one heteroatom sel ected fromO

Seaafr]i‘oOfNVlégh may PF RBLioRaNy sHbsisdedry ope o5 bipil Of Qandd?” aan bea
Eashy %%@i{gm%ﬁeggm unds of fornula (13A) is

i ndependent 4 an each n and n' is |ndependently
O 3. Iin pm@%m@dh@tmmﬂ QeachN&f- mdahiR’ R, reslsecﬂlyely, where

and. m is O qg
D edr e e reakyh os T Y Mtk BTGP pkefrnacl-C8 alkyn,
eﬁpﬁ’ ﬁét@ﬁﬁ'@rn@f)f (grﬁtr(ﬂuilé&e (e]aglﬁ)f wilchRghyQe (ﬁfti%nalﬁ%'bs@tﬂ%d
-, respectively, and L représents an optionally
s ub St i fye@dp@hdgoitformula (13A), each R and R is independently H or
optionally substituted C1-C8 alkyl, preferably C1-C4 alkyl. In certain embodiments,
each R'and R is independently H or methyl.
In formula (13A), each R,, Ry, R,- and Ry, is independently H, or C1-C8 alkyl,
C3-C7 cycloalkyl, C2-C8 alkenyl, C2-C8 alkynyl, C5-C12 aryl, C5-C20 arylalkyl, or
a heteroform of one of these, each of which may be optionally substituted. In certain

embodiments, the two R-groups on one carbon atom, i.e., R, and Ry, or R, and Ry,

may be taken together with the carbon atom to which they are attached to form an
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10 hydrocarbyl linker of the fornula
-C(R3AR4A) -J-K-J'-C(R3A R4A' ) optionally containing

WO p@ai138181 het eroat ons sel ected from N, 0 and SPCT8200$/060140

R3A RAA RBA' R4A J, J' and K are as further

descri bed herein for conpounds of fornula (13B)-

(13D). In certain enbodi nents, the conpounds of the

i nvention have the fornula 15 (13B). In conpounds of

f or mul h of .mM,, n,.n. Ra .Ra',

i gy SRRt 3 n ity . SPyo M Bndge P nEBrocom
f Qg8 EROAMY O ahdd SGORRRNASIRS, formula (13B), Q and

Q informula (13A) are -NR2- and -NR 2' -

r espectiadelynd £nih ¢ompqinds ehfosmpla (lli%zi\k@ﬁlemderﬁbf fepegsents an

f 8‘Et%ﬂaﬂy S RaRE e - 6 %}ﬁ‘]ﬁp %&ﬁip\ Ré"Aggrequt%ﬁt € 111191%9 each Z and

['n"conpoun

desedpréedsas - a]miﬁodfkybiiibst@tﬁﬁi’ﬂ’r S @ome?@rnh(otﬁﬁfeﬁtssz and Z may
alternatives, that can include a chain that %
s GPBPTiteANRPtgR DnBiptasted agyng MR ASRING §EAPY itk @ad i ay be

”@bﬁtaﬁ‘)ﬁf@ot&@d‘ﬁg Sof ek é% Haﬁﬁtef%f(e %y%Et)&tWaﬁSMﬁl I C

features. I'n cohpoun ornu represents
abemyo;@nabbryylsﬂlmemﬂmbmmo@y ca@Rdyhylylogmrablydnyl onker ,
opt. gnal | ontalnln from1- et er oat ons sel e

¢ Py Bebariipoay i G midhedr & Soayh AU 08 mﬁwﬁoawtﬂ)
I @ﬂ%d&nﬁﬁb%nplﬁﬁélﬁhﬁ@s RcRMObdsh Qe SNRIVEE Shd BRIk eDEt Ween ]

and F. In sone enbodi ments, Kis symetric, and
frequehlmyﬂnﬁﬂsmﬁxmonmas@wdlZandanmhmem©@dtmn90dkdng

o TR b P R AR & BRI, e BT g b

hatermoat ons selected fromN, 0 and S, but does not
include a disulfide |inkage. 88 WD 2008/ 128121
PCT/ USPosanosshsmboiimagneadin odiitaeneiestly o pr gptionally

:sl‘lﬁ?%)at t@ {Zg@r gﬁ{%g(t)%fgloﬁ;#‘lbre @He@él %Zn@%iegg’ro%% n%/rf)lé% and the two

CRé @ﬂ(ﬂlp@ o) loaa @itrogbn Ccyctiry toaﬂokrwaﬁ @tiokdblySdbstituted 3- 8 membered
arylalkenylene or C5-C20 ary Ialk¥nylene l'inker, or a
hatasy gHoiing. srhigheapyclichiggdnaysherityptedmspupgs ¢eromatic, and

0 Ma‘y%ﬁ | §L§B§%ﬂohﬁ‘ltl‘%| L eé@% o sél&ﬁecﬁfr@ﬁlqy ' Qn(ﬁ §ag nﬁg %%%%o

not “conprise a d. For exanp e K ca
- (CH2) KEactwRetsd1jorias oj)tlenalkyrsdbstnytebéh{mtaﬂlqm al bytionally substituted

Sgﬁéglg{f?efﬁ?ag]fﬁd&r(éﬁ% ragéj g;ﬂztsngcyt& 17¢€ WltLg{ p?}%@%ldjacent%ltrogén atom to

if&?ﬁ%ﬁ@?{%ﬁgﬁy sﬁbs&ful%dityg eenbelePaRORI ¥ rBBEWARH azacyclic ring
may be saturated, unsaturated or aromatic, and may contain 1-2 additional
heteroatoms selected from N, O and S as ring members. In preferred embodiments,
each R® and R* is independently H or C1-C4 alkyl.

In compounds of formula (13A), where present, each Y and Y’ independently
represents an optionally substituted C1-C8 alkyl, C5-C12 aryl, C5-C20 arylalkyl, or a
heteroform of one of these; or is =0, -OR, -SR, -S(O)R, -SO;:R, -SO2NR;, -NR>, -
OC(O)R, -NRC(O)R, -NRCOOR, -NRC(O)NR3, -NRSO:R, -CN, -C(O)NR,, -
C(O)R, -COOR, -NO; or halo, wherein each R is independently H, C;-Cg alkyl, C5-
C12 aryl or C5-C20 arylalkyl, or a heteroform of one of these; or is any other
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cycl ohexyl ene, each of which can be substituted. In
certain enbodi nents, the 10 al kylene chain is

waemwstgiat ed wi th one or two carbonyl oxygens BEID)US2008/060140

When K is unsaturated, it is sonetinmes a C2-Cl0

al kenyl ene or C2-C10 al kynyl ene Iinker. Sone

unsat urated enbodi nents of K include 1, 4-but-2-enyl ene
(- CH2- CH=CH CH2-), 1, 4- buta 1, 3-di enyl ene

o AR ek ey P any SRR STY G o alane same

KriggRard oycilz8 & fon&l aUxle nfiebeddd 1Ry Bah@hdeGatueited, 3akeehed or
fromN O and S. Wien Kis substituted, it is

f ﬂ@mpéwt gl whigk rling maydnelhdhonrhetespatpmelegied e O, BrnEN as a

lﬁgnwnﬁ, @{ a- b&@ﬁgﬁ Ris Hor Cl-C4 alkyl. K
can®be substitu y substituents including rings,

and i t Faetmecmapn i 1iie:oﬁfpeund$roflfmmﬁlldi (I3gs iamdppyndestly 0-Beand each
| i nkage. that connects J and J' together. Wiere K 20

c 8Pt ms,@sln%ﬁpen%%a Uohrdn rfﬁeﬂgertt kEYbOflignesLsy pachrof grandg” is 1, and
f t t
¥R sRa b DAL LT A5 RAL R o e I o
as \Nel n apamn\ylarl@ﬁ)retfhee(betmmmmtmtuxftfomaﬂa t820r Qhad Q’ are -NR*
her jor J and J ere K co S rin h
r F“Pfg(‘@@ e PERVE Ry B%tyl\g?ﬂf‘éﬁenﬁé‘ﬂl Wﬁfyu bStlt&%Srﬁ%}'é%“ or
8L &0LeAD flﬁﬁdeP@f @achnhfia \A@ERWR““&)VJ ey aniRPoRat . Yoptlonally

stitu ed Such rings can be connected t A
andult@mlng' fr¢rorl ;8 hteroatomsanigtied fdm }Ne@raaéén1wharetm)]&olA RMAR™,

5003, pan e comegts F ek For e dortpoutgs O feB a1 58

pesird) on, and may be attached either directly or
t hrough an intervening alkylene or heteroal kyl ene
group, Irp?%wrd@rab@m@egtﬁdh@ esmppitds of Big inywtioe bayr tha dgrmula

b t

of 0 dnro RSt of BB G8Y SR Boon Rodtes o R
PEF / IUSEQrEH 26413 40 dederibedfol abxmlﬂa‘rtlaeh)rrﬁmcﬁnpdﬁndg opforsek (13B),
at | east one carbocyclic, ,heterogyclic, aromatic or

h& wrdr igriarmela (13Y apalNR sa“;SlaNtR of regiectively, padd- kegreseiyds a
| ﬂlﬂﬁ&rha% Ghe £d f;_gfhgﬁlrre i R’ AI@IA?!‘I Lestc f+b ?t wegcdv@thr&in,

In speci ts, K conprises at I|east one
opt i ondl tompangs bt ﬁjrmdlariﬂ]éﬁy Ithealinkapé desotibed asnigK-J5 chmcomprise
sone enbo

ses ridyl rin
© Rty SRS Ul cHOREI R EepfnB i pay i oy £ i gd be
Y Eatﬁra‘?e‘d%r%‘ﬂ?ﬁﬁﬂaﬁeﬁt R nayd¥sd iREuaE @ @@ﬁbﬂlaﬁ&gof]cychw%& Beyelic

may be directly attached to the ring or
sé&gturat.ed fromthe ring by one or nnre atons that are

I\]nglngd d (!frﬁ]&oglblg% agﬁ)%ﬁﬁig]?égéwi)gerse s & g)ptl BrPally SI?bstltu(%ed C1-
C20 hydrocarbyl linker, optionally containing from 1-6 heteroatoms selected from N,
O and S, which linker is 1-14 atoms in length when counted along the shortest path
between J and J’. In some embodiments, K is symmetric, and frequently L is 6-10
atoms in length, counting along the shortest path (by atom count) between J and J’. In
certain embodiments, K can also include one or more heteroatoms selected from N, O

and S, but does not include a disulfide linkage.

88



10

15

20

25

10 CH2-, -CH(OR )-, -CHR)-, -(CH2)rG, -CHR )G, or
-CR=CR- or - C-C, whereinr is 1-4, each Gis

w0 pepzsieently O, NR, or S, and wherei n each IRT/US2008/060140

i ndependently H, or Cl1-C8 al kyl or Cl1-C8 heteroal kyl;
or one or both of J and J' can be a bond where K
conprises aring. In preferred enbodi nents, each J and
J' is independently selected fromthe 15 group

°ori e fepso R gl R ATty >

0Cqp cbﬁ'oalkgmﬂe wWreCeo alk@afbneR’ch@lo adepaateasLy Hhflene, C5-C20
Cl- alkyl. In partic arléﬁ referred enbodi nents,
t

eaﬁﬁalbﬂelj@ é]ﬁoCZl@ aﬁy@lkm@pe aoeatdap &rﬂﬂﬂiﬁynﬂ@@bnk%wr a

o%@&%ﬁ of ((r\ﬂgg(g tﬁese eaﬁﬁ &f' wﬂ[cg'% pti%gal py 3)9&@? ldn gﬁ’th the

optdvasdahhK auésstdtt:bmpds&ldlﬁi&ﬁaé kgﬁhd preferably C1 c4
al kyl. In certai n enbodi nent s each Rl and Rl is

i ndepeﬁa’é?ﬁalr’%? ¢ Kopammba HEI )k WheisrkisiLaS. @ng gyay b@&@ﬂomly

!
CyotljRue ARl Fouph Syl RIGRESSIY Yol SmERat dilonimpants of
aleiInplu(Iélleﬁopylyﬂlaallkybutykane 125 penthlehe uaf hﬁmenylenm er 0f4-
the ch be o | y subs |tuted I n
v BR B AR TR bf SRRyl Jneeih Shtpo e, i
abRPenk cRain iFRILINEH ByitPEneRdrtwo @B oA oxygﬁ')é (et aken

togéther with the carbon atomto whitch are
at t ach&dhendK fomsntamtedpitis ormaetingessab (i lt()mﬂlmiy@n?;' or C2-C10

d : ti ] t t
Salracr e FPEm MRS et SRR R GG G CFenytene
2@@@£@H£@HI(:H§T / 1USBQ@81/ 96Rh4Rne (LU H=aMpauasHf 4-pidul R

(13B), each R2' is independently H or

oﬁt}in&k‘/aﬁ Kﬁ@u@s@r)t Qt agortiangly ayhisiifutedoyessian ghpie d1hesg. K can

" S (S A ot RIRRRY RS 8 T i
i gubseituted, d if 1r3@enitl§r stdi@ged dethtony oHw©£OM2168°1-6'4 alkyl, -OR or

al kyl, C3-C7 %cl oal kyl , C2-C8 al kenyl, C2-C8 al kynyl,
csNN IQWlé"rr9IRlS O@bc‘%\ny}flal kyl, or a het er of or m of one

of t hekecangﬁcshbﬁftut\é@ 'o? RuB%Yue & 19(9{1319@?1# Y and 1t can com r1se one

substitute I'n certain enbodi nents R- gr oups
onr owee Gagshopagtod the linkage theBonnactsl J Rdd\)’ togetHﬁA Whard K

RAA may be taken to et her he carbon atom t
WAPERTE ) R RES Ak AR Pt aF GO SHAF bt by atom
S bt édﬁh@&ir%‘ﬂanﬂqmedrn@ﬂ)r 71 RorRthi( PJ]@' da}{ be a bond as well as any

of the other structures described herein for J and J°.

Where K comprises a ring, the ring(s) may be carbocyclic, heterocyclic,
aromatic or heteroaromatic, each of which may be optionally substituted. Such rings
can be connected to J and/or J’ (or, where J and/or J’ represent a bond, the rings can
be connected by the bond J or J* directly to the carbon to which they are attached), at
any ring position, and may be attached either directly or through an intervening
alkylene or heteroalkylene group, provided the shortest path (by atom counting)

between J and J’ consists of 1-14 atoms, and preferably 1-10 atoms or 1-8 atoms.
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10 contai ning one heteroatom selected fromN, 0 and S
as a ring nenber. Each Z and Z' in conpounds of

wo 0082121 13B) i ndependently represents an opkPCDH82008/060140

substituted Cl-C6 am noal kyl group. In frequent

enbodi nents, each Z and Z' represents a 1-am noal kyl
substituent. In certain enbodi nents, each Z and Z
represents a group of the fornula - CH(R3) NR42, wherein

R3 and R4 escribed 15 for. preferr . .
embod; o EIbr PRl G R rampsi LBHEHE fafoeyetic. neerocyclic

e R RN heterRasiiati4ringSthhiid pRe BE e Ifisethto BHe 18iker which forms the
opti onal | substituted Cl - al kyl or optionally

s@lnfgtqsmﬂt betgeecB arbl e r baprsific gmbagimeatse Kt doenpriges atfepast one

oRPHBRLPR REuB MAFER SBIENRbLr o "azacyciic ring

vvm ch azaﬁye:dambodimegtsnﬁyom@nsataqﬂﬁhgald)r pyrigalt riigath&Ccmay be 1,2-
aromatjc, and -2 additional

hétSéP%IéletéMrslei @étﬂé?&mft%ﬁf NA @S%Ht@dagy thengowrsnloardg, which
IS LEY R e, AOLEOPLY VBB R LY b o
aneniR3hataune myhidedmm th R4 on an adjacent nit rogen

zacyci EorRPA G ETOBIAEL F 1 i TniyieBenty epresents -

safyrat ed, unf@ﬁgﬂ@t)edcﬁfmr 0(@{2?@ MR, GONERITR’ R or-

1-2 add|t| onal het eroat ons selected fromN, 0 and
a§=C-nghereimyes $-4, bachyls &fiedereddeatlyddi Midhios S, anslawher®@ cach R’ is

d R4 H | i fi ,
o sy I BEER RN oF e Ehpiulel i e riPRF a1 can
Che &4ond k¥kre K bomprigharimd embodi ments, each R4 is
i ndependently H or nethyl, and R3 is sel ected from

met hyl | In glteﬁwe e,mlpﬁgpgqts ea@}blpm@pl)/ lis 1n§91@,e|n§g}tbfps)¢lected from the

SR Lty SESBR She e P L M P 14

f esidhub & ihdGBhdemhied er PiRe sarit wheeeiaRach Rhid idepesdaael iThedC1-C4
as_ for fornula (13A), each mand m is independently
oakyl.and each n and n' is independently 0-3. In

fr equelﬂll' [1‘9@9{1??&& erRs %Q& & 1 At Lis ﬁ-‘l@éﬁ ntly —CH,-

and m 0 or Y an present,
sarféHzCS drPrCtﬂzhhéR’)erdede Rérstléprtﬂ&élyd:orrpounds of the

" en Rt B R e SRS RS
f ggtlorfa"}l%{?lys@l@lﬁe@ﬁlf@g Ml apet3ly d10CPLRRVET F&4Yrtain embodiments,
odi ments. of formula { g each of RI and R2 is

i ﬂ@kéﬂdierﬂﬂlérﬁ | i 1M€(p¢ndmtlhﬁ or métthl 1, and mis 0 or 1. In

parti C&” f;l rn"n)(ll (rlgﬁ‘iregl&dRa, Rep, Ry and Ry is independently H, or C1-C8 alkyl,
C3-C7 cycloalkyl, C2-C8 alkenyl, C2-C8 alkynyl, C5-C12 aryl, C5-C20 arylalkyl, or
a heteroform of one of these, each of which may be optionally substituted. In certain
embodiments, the two R-groups on one carbon atom, i.e., R, and Ry, or R,- and Ry,
may be taken together with the carbon atom to which they are attached to form an
optionally substituted 3-7 membered ring, optionally containing one heteroatom

selected from N, O and S as a ring member.
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10 enbodi nents, Ra and R3A are H, and each of Rb and
R4A is independently H or Cl1-C8 alkyl, C3-C7

w@ywBoza1ky|l , C2-C8 al kenyl, C2-C8 al kynyl, C5-EIRUS209$/060140

C5-C20 arylalkyl, or a heteroformof one of these,
each of which nay be optionally substituted. In
conpounds of fornmula (13C), Z is a 1-am noal kyl group
represented by the 15 formul a -CH(R3)NR42 wherein R3

and R4 are deflne pec ._enbo
onch st anosndn gt toRfuBaTSEhenh RPEF 1 SnSaRRgint) ot
pb?ﬁ@aﬂl@@ubﬁmﬁl@(ﬂ(jm Skylepfeferfidly (3 -CnARPE NEGREeMed] OF
methyl , and R3 is selected frommethyl, ethyl,

nﬂg&@@ywnwbgvb&bgvﬁlicyembwﬁmbyﬂyfhmbnﬂyyl |sobutyl

sec-b &N EN tyda: .

(150 Ein BROR LA o i QTR OHOT iftlep  REMY B, o1-c8

Clerﬂk-yl CG3aH R'ydl@alkyl( Ceia) g zﬁkenyﬂi,r(dz C@H{l&n&ﬁCS @hEasl, Cx-C68
each is _1ndependently O or and wherein

ea@%alkzﬂ Pist ]ilfﬁ%féf% et fhes. ceslt @W@kaay bsropgonally,

B S e
Rand B*Hor &% ot Ry m@a)d tak@nn‘gﬁhﬂd\slth)fhefcarbmula&)r(l lld%@)li,ch they
K r resents a Cl- ClO

C10 | | k
R Ry Teeore B ot Ry F s na g ol
Céoﬁ%&%ngadméh@{ewdt&ﬁ%e1e§5a &3 Rr &l anh lserw rﬂgerg@[hb@ C20

aryl al kynyl ene I'inker, or a heteroform ne of
t hese, Fedth aond 2 @hnpmlyldbef lopnilart&BB)yindefystientiytrepresdnts an

eCI fagyﬁg?ngﬁ%egggt(&g@%%%wlé 1@%%(}}16 8 rdllnslgrﬁs each 7 and

V%Yés@ﬁlt@ al 1i- z!&hfhbalk&ﬂs&%tﬁlﬁéntelﬁméﬁlam&)dldfeﬂ@ eacrcéaﬁaz
2008/ 128121 PCT/ US2008/ 060140 aryl ene or

saQRH‘PSﬁtl‘é@ gwounpishe (rarmdd -CELIRINRar.yrhersiy Re ged R} m@eas described
u’g?%%h%agmbﬁ %E&QE?J%nﬂfg%%Hpr'ses an optionally

e ring. In sone
enbodi Meminse sdchenﬁ@ﬂpmm%@lfm is endepmeja:hﬂpm bameoptmauy
fornula élSD wherei n each Z, and Kis as defined
f é‘t‘ 3&18“% ntfs 2! prgntenaly S_L@Bt)ttug?ﬁdcl Gs hetgeylky) g{oup, 'and the two

g%n (%EIII @W%I% %})%P.}e to%ﬁﬁ aﬁloga&gaél n_%sctguted 3-8 membered

|nd dent In preferre
eazzhrydﬁc Iﬁihg, asr}nicl%abﬁlild rinlgnnz{}ob’ﬁpxmurrahsd afnsfitorated e aidrﬁﬁliq, and
each of

H, and each RAA, i s
e SN 1005 TR R TSI ) TS kg members.
C2- B ghkeRY s H @B ptionally substituted C;-Cg alkyl or optionally substituted
C1-Cs heteroalkyl group, and R’ can cyclize with R* on an adjacent nitrogen atom to
form an optionally substituted 3-8 membered azacyclic ring, which azacyclic ring
may be saturated, unsaturated or aromatic, and may contain 1-2 additional
heteroatoms selected from N, O and S as ring members. In preferred embodiments,
each R® and R* is independently H or C1-C4 alkyl.
In specific embodiments, each R and R” is independently H or C1-C4 alkyl.
In preferred embodiments, each R” is independently H or methyl, and R? is selected
from methyl, ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl, isobutyl, sec-butyl, and
tert-butyl.
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10 al kynyl, C5-C12 aryl, C5-C20 arylalkyl, or a
het erof orm of one of these, each of which may be

W@piosaeskl y substituted. In a preferred enbodi PERUS2008/060140

each of Rb and R4AA is independently a Cl1-C8 al kyl or
C3-C7 cycl oal kyl group. In another aspect, the

i nvention provides nononeric conpounds of fornul ae
(19) and (19A), and net hods of using themto prepare

conpoutcorgrouds AhtoRGubrdR . SheihProteny i ¥ARRG i ggfined as
Rior fRdnula RB ) Réfhan dnd ni’ $s BaépenaehtBs0-i odnd @t ladd n” is

(13B). In certain enbodinents of formil a (19A), Zis .
omdéneralep'ﬂb@e%ctlé dregreni embadimentsy eaedrof deandry el eheh wiand m’ is

% rqf aﬁs(f( ahd'Yn 1tfg§esgi{t ar% s% appr eci ate that

rop rotecting groups may vary

d epend ﬂmgthemerhlbt&iufnuﬁt@tthe o@hpéundpoearnhvdntioh hevetBe formula
particul ar nononer. SU|tabg¥a§eoggctgp am nes ma

i ﬁ@@dé{ erepyeagh gﬁfﬂ &, Re Ry J,Kand Z is asy defined for
th&?QM£$%¥ﬁﬁ&Pﬁp bB benzlyoxycarbonyl
eny

oxyca ‘bonyl , aIIonxycarbonyI or
(t rial lhypefdn;dd)emﬁmdxymx @ﬁ)ﬁmylhl)lla (twbemfdésan@a ds

riflu et yl ul f ona
C%?r}dﬁil@%b Oréﬁfﬁf‘ﬂf B o é‘n é‘} et ‘% lvz@ Pa%{’r?&}ﬂ“]iflﬁé’r?f%‘éd
I BmbOTRRHAAR, 9fd ROY SR ahd 8. of R, faBARES ?snhée@n&‘&lggm or C1-C8
al kyl, C1-&8" 25 heterodal kyl, C2-C8 al kenyl

helket, 63 Ke ny¢10a1k:521, c-&A Mkﬂwl,, C@@S@Siynhbt(?é@lﬂ kl;yh;ﬂS -C20
het roary | al k
CROERR ™ D SR oF RS K G R g plithal
opits@inadéd.y substituted W|th - OR9, OC(O)R9 - OSO2R9,
C0O -0OC(OOR9, -COORS, -NR92, azido or halo, where
each Rin F@npcrqﬁléégémﬁial( 3¢). Zoi a@iarmgoalkxwrouloﬁp@ented by the

T e T T S

hemdodifrenm efchaendR tiheslependasty Bfor\¢hiCh alkgl IIﬁQ)referred
optlonallg substituted. Preferred substituents

pF@?@aneﬁ Ao 11 andlepgpdiensky H or gpathd nand % is §‘EiB%‘F‘i1 frefnelaethyl
h]@/P n C@% OrsoﬁllogﬁlI §gcll(§:ﬂ}8€}gen bQ{yY|1§dﬂu nat %ut)h & Qtert- -butyl.

acy onyl I'n sp CIfIC
enbodi freedmspouds sf foﬁh‘lﬁﬂ-ﬂﬁCﬂ:}Bﬂﬂecte-(ﬁh‘ﬁNIﬂ& gro@HRMBjstiag of —

Eﬁ%present lﬂégﬁoﬁgggﬁéndngéﬁgg)ég‘%gxglg%b€%d¥%%§%“

Hmd@?erﬂﬁhﬂ&’ oA INR S HQ@%Eﬂéhle&cﬁ:k’ (Bin@Ep@AREABMIL ¥'1-C4 alkyl; or J
substituted Cl- C8 het eroal kyl ; and (5 represents

- OHpbe a bai @Ryre K ca@pyiiRps aring20-, -CH(R) O or 10
_hétcgl‘rz z)irrN%Ferrvgﬂ%@g)E{rgRﬁgss, J A —8{}%1%69/& —%HZE(R% where R’ is H
or methyl.

In compounds of formula (13C), K represents a C1-C10 alkylene, C3-C10
cycloalkylene, C2-C10 alkenylene, C2-C10 alkynylene, C5-C12 arylene, C5-C20
arylalkylene, C5-C20 arylalkenylene or C5-C20 arylalkynylene linker, or a heteroform
of one of these, each of which may be optionally substituted.

In specific embodiments of formula (13C), K comprises a C1-C6 alkylene,
C1-C6 alkenylene, or C1-C6 alkynylene linker. In other embodiments, K is a C5-C12
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enbodi nents of fornulae (15) and (16), Q and/or Q can
i ndependently be a bond when L conprises aring. In

wo e@guzsiel enbodi nents, Q represents - NR2-, whePE&I/R2008060140

H or nethyl. In certain enbodinents, Q is a bond
where L conprises a C5-Cl2 arylene or C5-Cl12
heteroarylene ring. In other enbodi nents, Q is -CH2-
and L 15 corrpri ses an optionally substituted C2-C8

e S T gl g bliGiBe y R B pegine
( &hbodiBRntsRR coRlpradfarfofiofad sube8&lddaadn 10 riSRM9MN S

of formulae (1 -(5), and R6 is as defined for
conpouhtisonf eribpdieats. the gympeyls Of the. inyantigpAgve the formula

oS! TBG By LB ERRNN 3y A BHALTEL o PR o
X(13C)and Z are as defined for corrpoundé of forml ae

(1)- (5|)[ Frequentl Z represents, a(’g]%pt ected Cl-Cg
am noallk PmeRtEdp of fesmuladddusaeh Rt ag risiiBdepgrdendy 41 or methyl.

e #Jd%‘b%?ﬁﬂéﬁsﬁ%ch% R SR o

het er ofiocompdundnef wimuRS | 5hesech ek andfR s Hhambgach®;, and R**
| ] d

corpnneadnSrni T ab Ao 0T Sy P RRAAN 2 Rty -8

p%ﬁgﬁc{:ﬁ @9-@@&%, snts) %&'mhgﬂ rﬂ%la%etefré-fam%'f ohd 8 thedd, bath of

- =CH, -CH(R) OCH2C=CH, where is Hor nmethyl, or

i svhiqhQpy berpptionkby sultstifuged Tora p:refarrdd pmbpdipreat emthsofRy and R*

phenlrin S it ut ed wit halo OH or -OTf. 94 WO
s D stiod Pe bs an S Ststngs of

f or nul 0 frldMer abjgect, s inRdntiom 1pr6v1dé/s @bfbrderdy @ngfoudef dMBemulac

for conpounds of formulae (1)-(5), and Uis as defined

f 619) @sdpblfnd andomethgdhipf upineghemtp pr@pﬂ@fc‘@m@ands of formulae (13)

1%@9113?%& entC%méjr':‘lEl%(ijg Jffo 1%H)rgeA resen §r§1 h R R, R\ R,

pRé‘feIc“t“e.ddZ]lsGﬁﬁﬁmildmaﬂﬂoymugr(@m) 5 For conpounds of
formula (194 are

def i nedn fgfain ?rab?damﬁnt(s Péfomg%( 1@@ Z@ Of%?ﬁat raCaled amine, as
def e de@FibéPherbl '@f{eebf BB thVa rh@oﬁﬁraggpte@ atd t}lg@(%ropnate

represents a Cl-C3 Cl1-C8 hetero
abkogmyprote@2rCHoupretey oaiykiepg/ﬂd;ngm} 68 fathdnyongllity pGRer8n the

neL Lo i Sl B S e e e
P &%g%%ﬂﬁc)'é%yarg&l g& 0%35%%%%1 Iﬂ-u ngggk,maam )?c%%onyl

hallgox yaetroay bercltridoyliidylictheyestiemtl], yatboxamides g formyl, acyl or
Itr1 1|10’r0acetyﬁ:)8 sﬁ%onam\f(ﬁés I%Ithahmldes Schiff base derivatives, and the like.

In compounds of formula (19A), V represents a C1-C8 alkyl, C1-C8
heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8
heteroalkynyl, C5-C12 aryl, C5-C12 heteroaryl, C5-C20 arylalkyl or C5-C20
heteroarylalkyl, each of which may be optionally substituted with —OR’, -OC(O)R’, -
0OSO,R’, C=0, —OC(O)ORg, —COORS, -NR?,, azido or halo, where each R’ is
independently H, or C1-C8 alkyl, C1-C8 alkenyl, C1-C8 alkynyl, C5-C12 aryl, C5-
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C8 al kynyl, C5-Cl12 aryl, C5-C21 arylalkyl, or a
het erof orm of one of these, each of which may be

wopisaeskli y substituted. In some enbodi ments, PEDUS008/060140

t hree mononers of formula (6), formula (17), 15
formula (18), fornula (19) or fornula (19A), which may
be the sane or different, are reacted to produce
dimeric or trinmeric SMAC i nhibitors. For exanple, two

GRS ot RO Pty S G 1) PR arit Griogany

Zsmﬁgﬁu@%anple two nononers of fornula (17) in which
U conprises a termi nal acetyl ene npi?%y may be coupl ed
t o for Hrefemsgdssupstitiients yhem erqs‘f;rmad\émd edtyforyl, optionally
enho t f 7

nl?[) ﬂtuggc{glrﬁfno sz?o a@%@ﬁgﬁée ¥1819F telg§ ?5, %‘\fﬁ/ L érb%ﬁ?fls and

3ca1bnxy’zln olhnpémﬁ&rbmdbdtﬁfehts, Vhs eelli@noaaLOM, -CosNHh,aCH,N3, or
%:be reacted to give a trinmer of fornmula (12).
InC WuHebEr Henbodi ment, two nononmers of fornul a (19)

may be FBle@(ﬁﬁ nf® ﬂﬂfé) g hd ?{6)f g;gﬁw@%n(sl% @'-NR*-, where

(14) n so suc |nents represents’
- RF2s mdepeﬁiﬂléﬂt@)H dksopaoﬁal]fyt simbstltebedlﬁil -€8 onopromalig sutstituted C1-

BTt g1 SOt B SRR P L1 0o

£ M)A wiFeid & is 1 r@lsemkw&l O cfme@mppl 18 ccR4ln
yne contai ning nononer of "forrmula (17) or (18) nay

bembe@meed; akifoimdae @2) gl ﬁéht&am/nth nmanéfrpeoderﬁlarhm twnd

(6) t rovi de a di nula

b ot Pabe MrapPaimb i & Gloriepd R, where ki
2008/ k812 In Bgdlhjm@%%&l%a is 4 Por@l Whire N&JonfH¥REPL €5-C12
two nononers of fornmula (19A) may be reacted to

pﬂ@%r@@@%@%b@}ﬁ@%ﬂerﬁdm@|Iaét1\ezt gmpodinemys, QTie-CHy- and L
¢ %'IBBH %ﬁau&&}%g sﬂﬁﬁﬂﬁdﬁﬁ’ ot @g %1%? {chy OPRJE&%hlﬁlyfé 510 up, which

nor e c on expr ess
eamhb@s&&h&&f@ﬁﬁmmuﬁﬁaMelI as each enantionmer of 5
each di astereoner of the conE;unds ,descri bed and

m xt ur E8T ¢HRRRBfs obormplafl Rk Ry Ry Beand € afg st dsseébedrior
81% Surfds 3% %&F?%gi@ ﬁué:tﬂ‘l @Sis L gefﬂfégsfop&ﬁl?dugggc)f @ﬂgulas (10

enric thfTEfS havi ng an en ntioneric
exn:deélﬂ) (& ma)y aﬁb@mmnerz trépaeseBB%Wwotectgd €4t@F amhmalkyl group.

about 95% Substit L may S ncl ude one or
rore oot bt ot Smaf TEERY Brml s St depre & fetfed for
d b&%b@ﬁrﬁi@%?forﬁﬁléer{@ﬁ@s)s F%ﬁbﬁtﬁe@épﬁ%ﬂe@é lnro@e%tel"lOCI -C6
m xtures thereof are i ncl uded wi thin the scope of

t hainaalkyhgicap. S|n1larly, where doubl e bonds are

glr teﬁg?tl:g{ éor}lg?o({{l)lggﬂgtrg)rmuﬁawﬂezﬁds(tl&i, ] r%f))rrggen S 8?%8aslkyl C2-C8
alkenyl, C2-C8 alkynyl, C5-C12 aryl, or C5-C21 arylalkyl, or a heteroform of one of
these, each of which may be optionally substituted. In some embodiments, U
comprises a terminal alkene or terminal alkyne. In preferred embodiments of formula
(17) or (18), U is -CH,C=CH, -CH(R)OCH,C=CH, where R is H or methyl, or U is
(CH»)cAr, where tis 0 or 1 and Ar represents a phenyl ring substituted with halo, -OH

or —-OTf.
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i soners; the invention includes each isoner
individually as well as m xtures of isoners. Merely

w@200852811 es of sel ected conpounds of the i nveP@T/082008/060140

Table 3 and 15 Table 4 illustrate a nunber of
conmpounds of fornulae (1) and (1 A). These conpounds
represent selected preferred species, and ot her

speci es that include conbi nations of the features in

t he conpounds s ical ly . depicted are.als

prefer us %Oél % (i?) ?ﬁ ¥ E\/’erﬂtrf c?ﬁ rf'f% i defined for

| $Ohpbafs 3 f&aiula% (\Ml@) CarNU i PR BiBbE® for $bAMPPBuRI I f@Snda (6). In
basi c am ne or a carbo§¥llc acid is Eresent The

| ﬁfﬁé‘?ﬂqdoﬁmb%m%ééj ispONHoHe -NBI(CEL ofF= He’g}@r%bwﬂo&nhgfrequent
0!1‘L X tspﬁ‘% Ceflrst }?}% ecééd%ﬁc 8 LA éo%l@?gﬂ)%ﬁr I ons.
s’ar clude, for

ex arrpl @or sahp@ind$ obfinelu (gmym le o mﬁdn by afi®@Zcid @defined for
W th oraanlc or, |porgan|c bases, and salts of
g

gF o F8)-ied K'ply " nadiky uaffrﬂe@mfs%%fogémreﬂ%flﬂﬁowgaﬁ?rénum
a¢|AIor et sdnBICRL L DRy IOyt éhaaélk proadyierd, o e

actio ar e accepta armaceéuti ca
Ehemxﬂaﬂssnplf CRACK glapiyd, @Mshe%oadkyﬂyl,atk &1 angt @5-C12 heteroaryl,

nyare et 6P s CRMATHRER el IR o ghe anginanty

( Sut@titut@f wiRLORIMOMRIRESDYD,REI(E=0), -0/ HRUrOVGHES Nk,

al um num ammoni um gtc. Exanpl'es of organi c bases
t haitlo oobild. weerasach R his lindgpendentipthyt élﬂnt?ealkyl C1-C8 alkenyl, C1-

o SRR i B G R EnaBLARHe O b PR atSr dpsgach o

Nvdﬂlcmh@;enezmbtﬁinlauy ensdiaed, ne, etc. Exanpl es of
I norganic acids 96 WO 2008/128121 PCT/U82008/060140

t hat cdusambpembadgenticiveds tigamsermers o fakmela (6), formula (17),

pﬁ%é%? @'g?fcfg%ﬁlgg( dt} é)ﬁr "f@u‘f‘ﬂlgA) O\?fucﬁ' lfﬂa beQﬁé &gle or different, are

S Or gani ¢ ac
inakwﬁeobﬂkMt@dmﬁrﬂ(nomﬁhmﬁswﬂﬁjmmﬂﬁaﬁi|c aci d,

tartaric acid, nethanesulfonic acid benzenesulfonlc

aci d, KA PRI GO mRRORkREPIBHR £1 Adnay, be reacted to give a dimer of

AFMR@E?@% Bpfg)lrféluﬁl“('lﬁ) W@le}e‘ﬁ{ mja‘?;fsﬁérf&ﬁ meaﬁ)lf(gmog(tnﬁers of formula

so 5 inclu are Salts basi ¢ am no aci ds suc
as17a)mg whiahe] comprises,a temnnmlrmcetglenenmlety angy besabipled v fdnm a bis-

i ds such aspartic ac
2 Sty g B B R I RRE b hbiet o Taim AT Cn gy be

t%m@&@Q@gﬁthﬁﬁﬁP6ﬁﬂkmﬁﬁklIFQﬂ@RﬁiRK@”S contai ni ng at
| east one conpound of formulae (1), (1A, (1A,

( 3 A) ( ynqtisyr, err(b?b)hn(le;[@,)threg mmpr@n_r@m) of(fogmyla (Eﬁ)(may be reacted to
05|t|on can r .10 various

c oA i S il 2C P TuB R S der eSS abineee

t BN nhey B Wdiyd foadived didier of QsrRlCH 3PUF @25 €F Joifl suelh ng

Rem ngton's Pharnmaceutical Sciences, |atest edition,
embodiments, each U represents -NH, or -NH(Me).

As a further example, a monomer of formula (17) or (18) may be reacted with

a monomer of formula (6) to provide an unsymmetrical dimer of formula (7) or (8),
respectively. For example, an alkyne containing monomer of formula (17) or (18)
may be reacted with an azido containing monomer of formula (6) to provide a dimer

of formula (7) or (8), wherein L. comprises a triazole ring.
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Mack Publishing Co., Easton, PA, which is incorporated
herein by reference. The conpositions conprise a

w@oopaesiel of the invention adnm xed with at | eaBCT/U808/060140

pharmaceutically acceptabl e exci pient, and preferably
with at | east one such excipient 15 other than water
or a solvent such as DMSO. The conpounds of the
invention are suitable to treat a wi de variety of

cancers. .l articular, they are.suit to treat

mour obtisfbThe? 2t b Blimfb st EES TRy Sy bE Fred 1o
MBI AN Bsondint aF CorfdlLl (N9BR¢13PBNCr eat i ¢ carci noma,
hepat ocel | ul ar carci noma, colon carcinoma, and

snal | - d&F Fompernds Rl Sieinventien lyniealy coatag ersrai map ciryel centers.
CQHp ?vaggéorf t]—;XptrQs%‘lﬁfl iﬂ(\ﬁg@ésl e%gh Qfagtelaeloﬁ}%r,sag Iv&e bals %a%hoer}aglﬁgﬁlar of
various autornmmire drsorders, parti’cularly rheunat Oi
aeddirdifidt&eoherifshe v@sgaindt dsscripédarl mlxaneptheidol, particularly

type- .| diabetes, pernicious anem a, nyasthenia )
gFFmac mesfiies gf Hgs dhas essamro e 2t GTie BetcriBRs Al iehly
aut QT RS

di sease, aﬁ %%%%%ﬁd@#§£%§§g§§§§%ﬁg%%gﬁkggﬁgg%%?ﬁ%ﬁgXW6or

| puant iton ahpet 956¢. Substihent growups mey ylsc ytobidexine or trtvey chiral

depend for their activity on potentjation of the
e FRUg serreagh R BBt et ramer o g Saﬁétﬁ%ﬁnm el as
e QURNQM S SURS bR N BRIed Withi@Y sEBE JTeh@Rbdd AN Fimilarly, where

t her apeutic substances. For exanple, SMAC minics have
bdewbls howh aropsendrihé yorppeids icat existhe sae cases ys afher cis or trans

TRAI L or, et oposi de en ¢o-adn ni,stered. Accordi.ngly,

¢ Remsrhs G B SE S G A BRAGHTE s EHGS MRk or
cedjenction with or in conbination with an additional

97 WD 2008/ 128121 PCT/ US2008/ 060140 therapeutic

havi ng Mgiely @ageanples pleelostedseatpored afitemiarentivas dpklg Siaad

C . it radi at i tr

oL Ry g AP BRI Bl 98] TG compouns
t ygpre&sahi y¢lecaidepréioned sievichpand dtlydropédidsi that igyitdd @nhtting@fons of

anti neopl astic activity. These agents include, for
eXgriptares amtherompeands; @ecibiclly depicisr ap alsp peeterred.

fl udar ggj, @@mpéﬁﬂcdls WP ER-iAventiod %%Nﬂériécﬁht@& as SRS HAPI ®nizable
hydr oxyur ea, nethotrexate; DNA“active agents such as
blgempyrocngs <hdsor aninuor h cabbsylcatcichis peasehto ghes prranba écludes

intercal ati ng agent uch as, adria in and )
RA P B BBLET R e R ELHEA AT BIY O Pehlrfoyaterions,

L SasP N @AtRSIE know &l @REX! MHddBe1uBU TOBKaHIple, salts of acidic groups
t opoi sonerase | inhibitors such as canptothecin or

t dpoted dancadtiopovidioerears er nprganisi Hes¢sorid salis lof hasic groups formed
ebopgas'.gle al o(l) t e“ﬂé grosi dg' .Cm' ](?rsot jbul e téo (i)lphi bi t Or S duced b
s QERCEON SR SRRAIc QofRiRRicASs. 450008 08 FOuRysriiss Aufidyged by
aft ¢hdiivhiapd dddeptablador fianas@ulitdiubdst AAMPUSIT dforganic bases
flavopiridol, staurosporin, and hydroxystaurosporine.
with alkali metal hydroxides (e.g., sodium hydroxide, potassium hydroxide, etc.),
alkaline earth metal hydroxides (e.g., of calcium, magnesium, etc.), and hydroxides of
aluminum, ammonium, etc.
Examples of organic bases that could be used include trimethylamine,
triethylamine, pyridine, picoline, ethanolamine, diethanolamine, triethanolamine,

dicyclohexylamine, N,N’-dibenzylethylenediamine, etc. Examples of inorganic acids
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Preferred additional drugs for co-admnistration with
t he conpounds of the invention include those that

w@Ldos8ae81tp90 (heat -shock protein 90). Suitabl BCHERD08/060140

inhibitors include ansamycin derivatives such as
gel danonyci n and gel danomyci n derivatives 15 incl uding
17-(al I yl am no) - 17- desnet hoxygel dananyci n (17- AAG) ,
its dihydro derivative, 17-AAGH2, and 17-am no

i vatiyes of. gel.dan in su s . 17-. .. .. . .
b ERR B upAFRERT B : SRy is sgichaitgsprid. sutturi
( &dia] horiklacid ¥R &l xAApamE bisan’N@ids include formic acid, oxalic

i hydro eldanany0|n which are disclosed in U.S.

p’aeill acxble acid, (Rario®ad. metlsarsEEpic agid EnoBesbeic asidmalic acid,
n e r

BB PR SRl iy S LS S N,

angtlalchare sabmalivgasichafigoiciddiwh o s@thihd) 130G ormthi, ete., and

Curr. Cancer Drug Targets (2003) 3;359- 369, and in

varpithacidie agino a%@r@%\ﬂh ARt et slutapicpsgbetro g,

and in (

157, 500l Pl e e nEREE B Rl

Puzdp@itiandoPldiédg {idesst G asnouatl odhny ofNGSntlhae ), BADI(1A),

AGEL L bLriS o7 RAD e 2655 D3D0 DS s En Rt TR seb o nived for

defliMatdoUgRiofd Akl B8RY of MiaistARPh LGAL bRNaMR- (hMB widely relied on
2005/ 028434; and 3,4 dlarylpyrazole conpounds

drf@rcsludsp@rppwscﬁhréumgg Remirgton’s Bhaorag emlategtetlition,

AR bR oR P ML AR 8300l A0k R, b7 ARUBRLS he

ad@ﬂlﬁbﬁﬁ@fs%nﬁlﬁls@ﬁ U@i$ pdith dCAUBEi nvORtiddil ddiRe OF/itiia P88t one
and can be 30 used in conbination with the conpounds

oPhamprceHicaly pesgptabogxppicpo sl ppdarablypath wdowrdgneoseh 4gcipient

Sy A T 2 et

ad m ni Shecedpamddioige 1ﬁ@ernt1bh lafe quithiplos@reatndvide @addt$ of cancers.
preferred, as are active fragnents of these peptides.

\Aﬁbp%rtlaular@ Hsy RS Bibleria tiephsHqblastanaa, gliphlastappay Ryeast carcinoma,
pﬂ{e%tohﬁt Erotsﬁ% &P&ﬁ&hé gﬁcreélcatﬁ H&fla thla £t@o§@f&idr%arc§ﬂ?)ﬁla colon
two agent be co-adm ni stered, or t ey may be
admmostaear&ﬂsmaébeﬁlhamall mnvdmmﬂe:ellhemg cacinbmastration is

timed 5 the two agent.s act co currep@l% or ) .
sequent & FPPOYRE OF HiCBYSRUOP gl A ¥hpdebleitg fsalppripypautoimmune
' Gi’s@ﬂfekso aﬂu@ﬁllafl? @heu%{at(h@ Afthri@) ?u;ﬁl@ r%@&lﬂﬂlsoﬁloﬁl@ﬁm)ﬂ ﬁrltls type-

(1), (1A, (1A); (3A), (1)-(5), (N-(1
( 1mee@hwemﬂomnewaImwSthﬂnllatgd@m rﬁankbzrlmﬁwl@ Syndrome and

én e‘%ﬂ?l%g %’l&hcq)ﬁ o G e ectts %%c ts?%f?§ %Igaé%h g{;g%%astdlls%asséugnd Lyme

Sdpedsar ly, the nethods of the invention include

nmet hods wherein a subject diagnosed as in need of
t r eat mdhe compounds of the invention are not on their own very cytotoxic: they

3

depend for their activity on potentiation of the effects of other effectors, which may
be natural, endogenous substances, or they may be additional therapeutic substances.
For example, SMAC mimics have been shown to strongly potentiate the activity of
TRAIL or etoposide when co-administered. Accordingly, the compounds of the

invention may be used in conjunction with or in combination with an additional
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for inflammati on and/ or cancer is treated with at
| east one conpound of the invention, and is

wa@resliz&Ereousl y or concurrently treated w th oPEI/082008/060140

nore of the additional therapeutic agents descri bed

above. 15 Fornul ati ons of the conpounds and

conpositions of the invention may be prepared in a

manner suitable for systemc adninistration or topicm
adm ni strati

Sys
| Hbelratpﬁgllcf R%Vélég ﬂg]scialé%é 88“ (8§ glﬂﬁ a&l{i}t]&)ﬁla{t er&peutlc n be a drug, or it

| BA B Seelitltidh treb i dn@V WHRHSarOAd IR LAAR @OAEMin Xk REd, iGR Yypically
and those prepared for transdermal, transnucosal, or

o pa¢ ke 19 ke éﬂoé)tﬁtlcfpbf@t@@? AUATeepiaskic actiyien eFladsp pgents
I ,
c'lurh%h#)‘ij%)(%nﬁlfa é’fl%fﬂ]ieteﬁ)%h\{& 1% cgflte{}abc'g ,he%?ﬁgﬁl’e Sngluoro -2-

uva preservaflve

caam@und&epgermcbabﬂldm)mr@;t;e&@d meti®orekdie;] DNAS@ORE agents such as
conpositions or as .m.croemul sions. Injectlon nmet hods
abloayki: Fiteembyst givnlaine cyderhosphagnidadnicrrlkiing peghs gich as

t i SRR BT Aok B MY BT o RS TN Ror 0L SR TEL A inase,

|ze at ment’s ese inc
neydiolmbsuhmie pmbmamanmpsxsomatas«ahummﬂdow such abcam@anehocia or

and ot her et hods i.ntern del i ver hat ass

H&’OFﬁSE%%lPOl%%“EFé’rIEﬁ] hilgjieyrs W&ﬁ&s @PBQE‘? Mten’tpﬂ%ld > microtubule
CHPARIL bRA dicbREMid chRhRib epaéyt*akacan@ahﬁﬁ@ 4 vincristine; and
ti ssues. For injection, formilations can be prepared

i hlrmmwmémmomlch ﬁs:)ﬂam)pasddl; S@mrdspogoj andi hydg)xcystaurosporme

S ens id forns suital for soluyuti

S PRGNS SRR P5el BroGu gttty i G lPhmdRic i o Bbendon
e MdhsieQRSse tRutiataR I@sf@@‘(h@lt@ﬁktcik iroeinugly, ShRiblexspR @hibitors
water, 99 WD 2008/ 128121 PCT/ US2008/ 060140 sali ne

désdlydsgasargygje deravatizpigsuches gﬁalﬂ@onswelha@ﬁ%@sﬂpmymsd%wwes

ST AP P O LA LA X PR g

or - emul s

aderinasivany- AIA(E}HZJ, ked 1'Sumﬁh0&$e,nvﬁmeseif@ﬁldh@mﬁ@1dkudm as 17-
acetate, sorbitan nonol| aurate, an

varnehdamipoediyspinedr/ edggl,@ﬂgwtg@}één?rawa Khb?%%@é Hrso
b?&‘c‘&%%\ﬁh g@hnaﬁﬁi 53%@111%{ r fdahhd ngfln%ﬁlbh 5&%&%@9%‘@% Pat.

e I nvention exa Pat ent
5 No2 4, BI7989T B3 8fErsds eantd 30, tachng vdach isencwrpcbrateé tietem by

such controll ed eliver ens ere
S HSPEReT 08t bGPty B LA S fpesy angother
r %ﬁzﬁégthﬁéﬁéof‘ q&bm@eﬁin\@)gwtw dé:msu ElncdDrag mbg%mu@@ogfs 359-
supp03|tor|es transder mal patc es, t ransnucosal

déb?.\eedyn Yathameta, ahals.alngeadahatin J2PG)i48H.280x12R4; and in

: ﬁ{[}gu# ?%tr a)t | OXm Iensic{S’oscl'l kio%?ﬂ ?2’; 899" ?Hl?rcljﬁc’e c%frivgtti]vees such as
PU3, PU24FCI and PUH64 (see Chiosis et al., ACS Chem. Biol. (2006) 1(5):279-284
and those disclosed in PCT Application No. WO 2002/0236075; related heterocyclic
derivatives disclosed in PCT Application No. WO 2005/028434; and 3,4-
diarylpyrazole compounds disclosed in Cheung, et al., Bioorg. Med. Chem. Lett.
(2005) 15:3338-3343. Antibodies or antibody fragments that selectively bind to
Hsp90 may also be administered as drugs to cause inhibition of Hsp90, and can be

used in combination with the compounds of the invention.
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whi ch are nore robust than the SMAC peptide itself and
are thus advantageously nore orally bioavail able.

w@eiosardiel f orns i ncl ude syrups, capsul es, tablBCHEUS2081060140

the like as in understood in the art. 15 Sel ection of
a particular route of admnistration for a given
subject and indicationis well within the ordinary

| evel of skill in the art. For exanple, rectal

the subuld SipPraRh e TRAIE L TREN “BRARP Gt fr.and

PITe-gldasaled f)@@dﬂn\ﬁ%t&é@hs diﬁ%é MR lidis plipdas ded m@lamaﬁr@ﬂaﬁéd as
are conmonly Eable of delivering a

c@ﬁﬂwﬁw¢éﬁgﬁéﬂéa @wﬁugwgéﬂbver several days or to a 20
speci fi erg & g?l?lg r}% fifee Vgl’fho% I Laﬁze% to oteﬁHgf‘ %}?et &Hfects of

where these € S are esire

dehdt@rtiierapevic Sthe aPP LQPNY @b e bé 06-ad@irdstafed! dr@hey may be
conpositions and nethods of the jnvention. Thus the
ca%agst?r% Aepagtely peherihet e BinipEiopds tmadishihsttepagents act

t E&?ﬁgﬂéﬁﬁgﬁ Aeﬁuélrﬁiaaﬂ.o %%Qmﬁltgﬁg%ea&%ﬂogftgﬂg 8t th@%nvention include

wn i n
adnieadt ohe %mpmurﬁmfdoﬁnnﬂdte @), (Hudn\)s Bay)edt)<5), (He(1dpsadel3A)-

ound . of nventlon [ ically.10-2400
mﬁ”ﬁ@ ang §a HP%“E“raHf/ i el—%\ﬁ/é’&é‘iore a@&aé%l CEQUIXC Yrytostatic

higghpéude RRAAE Hut AB Mﬁe@@; HoBe Bfscibfiql HBPdi Sﬂnﬁﬁlﬂ 48 methods
condition of the patient, the judgnent of the

ppé&mmvemnen inchnid mﬁmdsr\@tpy@n @ysubjied dimgheseft as in need of treatment

t Sel ect i d f h
o O BlRRE R Ryt s B B SERAF Rar koSt dgnvention.
aﬁfﬂd ﬁ%ﬁnﬁ@aneé@@y W 08¢ nkRBichie dRGTH biR26086:68 Wadditional
acconpllshedﬁgiﬁstartlng at a relatively | ow dosage

Herangetieagdn Hebedabare until an acceptable effect
I s achi M’Slﬁ tlJE:aneoq%J‘&%po%nggmdléoﬁﬁééﬁttlogpoptfhaﬁx{l%ntlon may be

conpou nventi on can
d@te@aminﬁd nlmjmél’fkeutﬁklb Ifbmysueﬁnd h@miaidratisn algtopkhl orKoain
technigues For exanpl e, the patient may

adtinHI PR Sast?raw faa%l@téortﬁm%lu%ﬁhﬁ%ﬁﬂ?algaﬁd R injection
Ce éT:goﬁftfahﬁchir ﬁll&%v«%ﬂl%g ot %Muéﬁe(ﬁls éﬁ\éﬁfcfn‘}‘%@&%&’e ?ﬂed for

nce per day or less often e dosage a
f rreopdencyl, ofinsachebsal st oadl |adlmnrrayat1be s f@maddtoal wiyl generally

I nc se unti | desired eff i eve
e st o e ol ey S, BRIy D Erespagand the
inkg NPROCABIARES car BICddh R redldsd fﬂl%;ﬁ)’é@rﬁﬁ'lsdo\’rﬁ)og’ﬁ@bfs &f as

literature describing synthesis of peptides and
papeiodmulsiomst i cs. Exanpl es of the synthesis of

ﬁg;gﬁ;?@ nglrog rgfﬁg%ﬁsra‘r%s ncfbtl'ﬁgees%ptﬁreorpna{é roﬁeg f&34 rl}ltlr?lstratlon of the
compounds for systemic treatments and sometimes also for localized treatments.
These include methods for intravenous, intramuscular, subcutaneous, and other
methods for internal delivery that bypass the mucosal and dermal barriers to deliver
the composition directly into the subject’s living tissues.
For injection, formulations can be prepared in conventional forms as liquid

solutions or suspensions or as solid forms suitable for solution or suspension in liquid

prior to injection or as emulsions. Suitable excipients include, for example, water,
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The invention includes nononers of fornmula (6) and
nmet hods of using such nononers to make conpounds of

wo e0osae&st (1)-(5) and (7)-(9). Certain am ne aPdI/ug®08/060140

azi de containi ng nononers can be prepared as shown in
Schenes 1, 6 and 7. It will be understood that
simlar nononmers possessing different absol ute or
relati ve stereocheni stry could be made by varying the

hirality of the starti terials .utili .
RO by e R eORer Sy bRt i S mounts
AbEndHIOWB abiBliatyn06&aes Sikdhl ds v'vemtiﬁ%w@f ctlsifyfied agnedpHebuffering

doubl e-i nversion of the 4-hydroxyl substituent 20 on
coppbudg the fike, Seefense far examgle, sqshum gegthtat oshitantrpenplarspie, and
m%& mhpdide, foll owed by displacenment with azide

ani on, "woul d provide an isonmer of conmpound Il where

t he 2- vandudsusaisitrelesentysieinave driigs et atsb\beert d@ns:d and can be
stereochem stry. Many ot her suitable nononers can be

o B v 1o FetIREHRINGL e 18 etieo e IR PHETAF.U S Abatent No.
d i o y
%)%fz.ﬁ,%’ﬁ TH@bfé@éht cﬁ&hogﬁgﬁsf&ntbg%uﬁ%ﬂ'—’ﬁ%?&%&{t%)ﬁl%-ﬁ@se

i hvol ves'reacti o two nononers o
( G3livwiry byseenbshwhete mppreptidte. cont ai ni ng at | east two

reactiye centers.. For exanpl e, conpounds of fornula

(1) wh e/%enelcc%f#amsg@%mhmwngbgﬁﬁcg%fgﬁﬂﬁwéf‘ﬁy ngifviseye methods such
pLeRRNRE op%gyggéﬂo?ifeE,thn@éerﬁl‘ﬁppa@éﬂe@,ﬁrﬁl@ﬂlhé‘ésﬁl M9ivERNARBR§anasal
of formul a ) with a diacid, which may be optionally

aedinuastedions Osal didaayibtrdtminiislalso miisebte fanbymdpdunds of the invention,

actiyated ester 1S5S yl halid r the |ike

St s st fAon e SOCep A8 155 it s B v raggusty
Thicte bRAGHIQRail1d. | $sbleAbafs indlude BRWBS c4pand, AblekOknd the like
conpounds of 101 WD 2008/ 128121 PCT/ US2008/ 060140

f 8¢ Hunglerspyod in Hieedt. ani ne cont ai ni ng nmononers of

o1 8, A RS Dy )36 B L4

aimtiiacieh yd wall ovithin thBerdihdrkédvel ofskill betheade For @ample, rectal
descri bed by Harran, et al., US 2005/0197403, by

dMARYY Fhigy STRRESIE ¥ €9 13 APPIPHBIFONRTS therublie! Gpeld@iegnausca

0 r K¢ n e
B S S R
examploaly @atlak pf ildiveyidg agenmatliconrelhsesdishge over several days or to a

bi s-acetyl eni ¢ conpoun uld. prqvide th artiall

o e s Pt AR e o Bise e et TR et it

L' nki NG gfsBuPSsalMBivahSR atBdpaPriattaboaset &1 (R compositions and
reactions. For 10 exanple, cycloaddition reactions of

anfsithpda o6 thelinvangioni fbws Gf choppsitiens(ofthednyention may ke |
azidegﬁéﬁvides used tria%oles.

AT R R b R PR B en méfotRome
known in the art.
For administration to animal or human subjects, the dosage of a compound of
the invention is typically 10-2400 mg per administration. However, dosage levels are
highly dependent on the nature of the condition, the condition of the patient, the

judgment of the practitioner, and the {requency and mode of administration. Selection

of a dosage of such compounds is within the skill of an ordinary artisan, and may be
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concomtantly with cycloaddition with a bis-acetyl ene
containing nolecule, to forma diner wherein the

WO pooRae81eDNPri ses two triazole rings. Alternat PUBU§2008060140

azi de 15 contai ni ng nmononmer of fornula (6), may
undergo cycl oaddition wth an acetyl ene containing
nmononer to forma dinmer containing a triazole ring as
part of the linker. A wide variety of nethods for

Qﬁécm G pear TR R fr e Pahiing B 0Bt unit an

bﬁﬂfﬁg{mg&@gaﬁp hydr oxyl substituted aryl or
arylalk | groups may be nodified to form aryl

triflatesuercyxy aéﬁh@ﬁtr@,mnt%meecm%mdwfdhe gwm'p@ can also be
‘ggéél‘dﬁ nﬁﬁgg [;)g Oné& 518ﬁ§d %TC}HQ bl ¥in n%%%ﬁt %(Ih?ll(gles do

ric S I‘UC

Ofexz&Kple thé patidne rrﬁiyﬂ:)e\aﬂmhrdstelfed @Agwidosagehdita cdPbund or
compounds may undergo further chem cal
t FARBP YRl ﬁgweflféqn at@lQprgTesueisar RS gice Pshftegrdess often;

Ag%i i ongﬁe%diﬁg d{ gﬁé}.‘lc9'oi‘§<ﬁ}}{ ms‘?lraué@ p%‘e% sééﬂl%&![ increased

Y, or amno su t ut nono
naytlhedairk@/bﬁecedis acmi:ewed Abtheyatipite with allylic or

pr opar |chI|des to form ther i.nkers or ot her. .
functi VisPRtP I BIBREFS argiremi }%BWB?I@F‘EY%QHWB r’i‘bf‘é]FQj’g including
iRk EREVe BB POf filelABE QLR syh@RE 0P PSptidefghd B BE mimetics.
further nodified after dinmerization or trinmerization

Alikgingies nétheomntéiens nigeeneivomenamerayreundedgbherein. Representative
di nerizatio 2& e reaction at the am ne center,
fBFmSQQHﬁF%W%V%kng yTétl acyl ation, sul fonyl ation,

or 30 TgaibaABYd Ativdbs mbﬁorﬁél@ Y EQ &) SndRR IR of fgng such
I i nkage represents as QL-Q 102 WO 2008/128121

PCINESZOUS /NG Fampoeshpst ifeaanlas (4 ubBtand (Deld) afpit@n agyne and
Fﬁﬁ%ﬂcg&amﬁl%&g&%rg ganot;e uﬁ"é@ﬁed Lsnsh%%l 1£ S%Femepsr 5 \?i ag(ei 7. Tt will

NnOmer s reacti
add uhd@stabd tangnehs moﬁ@mmalp@mgslﬁgmﬁﬂet@n albsogrte upRlative
suitabl e for dinerization, for _exanp al kyl ati on

WSIEFFOSRPAY GPuIA RE s by yaping,thg @h%létwif Q}?ét%B% BRIl
maaﬁ [ §r tcfjéonéﬂ%ta' HXI%QEh&ﬁnhl%bﬁgﬁ% n@gﬁ%ﬁg *heh afeoﬁmrﬁo

ds of usi ng omers to nmake
C dmse) ufmiell @f the arttmboasx{nij38)daublefih 8EDyion GE fiead- hlydiblqd lsobstituent

and alk tainin noner.s can be pr.epa

S RO SRS Re Bt 8P aniTion. Eamcrs PAERURE db e by
”@ﬁﬁﬁ@érﬁerﬁ%t}pﬁzlcﬁr SHGH, %&Q)uﬁiﬁpr%bﬁl%n lidbnre be H@mﬂ&mdwaf}ﬁere the 2-
ot her suitable nononers can be prepared by nethods

t hiad 4-ayubstitnonip hivve tha celative reqrs ste@shemisfrar Meghyroghds sitable

- Bt RSh G o s REROREr e o AR Moo il B ¥fen grotnos

Mpbrafalify GRRLAIPBLME AtfolnBAST1) ikwdvdseadtibll Of 6RNIMBhSmers of
formula (6) with a third molecule containing at least two reactive centers.

For example, compounds of formula (1) where L. comprises a bis-amide linker

can be prepared by acylation of two amine containing monomers of formula (6) with a
diacid, which may be optionally activated as a diacyl halide, mixed anhydride,
activated ester, bis-sulfonyl halide, or the like. Such compounds may be symmetrical

or unsymmetrical. This reaction is illustrated in Schemes 4 and 6. For compounds of
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For exanpl e, compounds of formula (13B) where J-K-J'
conprises a bis- amde |inker can be prepared by
wa@eopsardion of two am ne-contai ni ng nononers of PCTI/BS2008/060140
formula (19A) with a diacid, which may be optionally
activated as a diacyl halide, mxed anhydri de,
activated ester, bis-sulfonyl halide, or the I|ike.
Such conpounds nay be symretrical or unsynnetrica
This re strat ed in
of BT i gt R R ICORRT Oy B R with a
diuaget ¥dreatice, MsIWh GASthB@esade, as descri bed by
Harran, et al., US 2005/0197403, by dimerizin 20 two
ac etyl Eomponitorfdpmds (Ddwpinga ctla@mlemﬁ int the lipkerdepanebe made,
?es%ﬁgé)delgx ﬁgl{(cliﬂ eRal. W%S/@%ﬁﬁg e 11?Ierlzlﬁg .t\?/O a(éFt¥len1c
ce eni c 11 nking gfoupsS can be rea nodifred to
phﬁiﬂbﬁﬁrs&hm&rpreidnﬂkef§coﬁp@f s@xanpl e, catalytic
hydrogenatlon of such bis- acetylenlc conpounds

pr ovi dd&e peraylgaiFtinkingeronpsegn by reagtly ird tp precfuce other
|
L i

cpndmiedﬁe puntinlly eatlliyoasiraéd-tnkirsempetiydseni ¢ d| mar of

for mul 13A h al kyl bis-azjde w rovi de .a
l'i nker %@éﬁ‘feé?ﬂﬁ?lﬁgmm@ SRS pglsren WCLP&9$ 1P’8>ﬁea‘3$19&§ For

azkARp1RRRNRNSi 8k rdaffiftd & ablONerTBYic HRAE FPormula (1) with an
di meri zation concomtantly with cycloaddition wth a

balii-yhbl@tayiderpeomdmtfawdltngzqml ecule, to forma diner
wher ei

Alter nil% flcs]pe 1(;}1 t\gﬂ A ornlf%%rsﬁv%g%g? ?(ég{ll_gyl&rildgggso' dimerization
Pediddadasy Q@t@kﬂr@loa&kﬁﬁblﬁbvﬂhﬁgnﬁﬁmﬁa{e @ntdigihfulAecule, to form a
(19A), may undergo cycloaddition with an acet Yl ene

C é_mlfau VPSRN MRBTRET CerBpPss e Udizmeringsnb igrantingl g an azide
Eg%ﬁtﬂgl?ln I%nﬂ:ﬂ)ﬂbqne%sof ?ﬁ{l{ula 6)1’1‘5& {nllc{é dg({ neyrcﬁ!ala%{ tl%mvﬂﬁl an acetylene

nononers may

f yoithi@ing memﬁerm f@in 4 &ma I@‘blﬁt@lnﬁ%rﬁ efazolt @fngax aampbetheinker.
N-al kyl ati on, .acyl ati on, sul fonyl ation,
car bamdy Vil aretyrw mstensls der lgrmisiesughh élrrrgarw CPH@OPWW@ known in

F QR £E8RG gﬁ R eﬁ-]fp%ﬁ)(l:d “gem%aﬁl %u@ctﬁ)ﬁa%h%n%ﬂw@sm Mfexample.

or an am e or ea. Preparation of th
c hmhommldmbslftumh anyliov enfadlioyl growmnsaydie poditiod sofosmeayl thﬁates or

eve sin hods kno in the art. Accordingly,
= JHheh Bl E L bR Sy Wi AP GG . or
S 'ékirh 1k Wvithhgk ek - o Ryt Hl%{éri% siREDRAS Jnelof @Bh'lﬁ he art would

sel eclged 10 conpounds of the invention are al so
preseuied thae sushreompSymdshiaay endsegvelvethar ch@tmqyd) traaslpimatigs, for

cHERD 2By 2 SbaPel s g b ol oo B RS
depr ot @@Hltidﬁ@llﬁ(lﬁfdﬂfxgll@r @higlo substituted monomers may be alkylated, for
example with allylic or propargylic halides, to form other linkers or other
functionalized monomers. Such monomers can undergo dimerization or trimerization
reactions, and may be further modified after dimerization or trimerization
Alkylamine containing monomers may undergo dimerization by further
reaction at the amine center, for example by N-alkylation, acylation, sulfonylation, or

carbamoylation, to produce dimers wherein the linkage represents as Q-1.-Q’
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coupled to Boc-Tle-OH to nake I11. By repeating the
simlar Boc deprotection and 15 coupling steps,

w@oopaeste | V was synt hesi zed. Hydrol ysis of thBCTES1998/060140

ester and am de formation gave the correspondi ng
peptide V. The azide group on the 4 position of the
proline was reduced to free amne to give conpound VI
104 WO 2008/ 128121 PCT/ US2008/ 060140 Schene 1. HQO

.N3000 000ME N Boc, Boc +t
| OREP D RAR TP RE AR OF SR “oRmieq? S 3o gt
Ne kN mife mobbies nvly [Brierod rBﬁlﬁlthO Md’b@lﬂitibn@ﬁh@ﬁ@ﬁer@
- 5. By taking advant age of the co éol catal yzed

a@@l@t@mmgléyn@tlﬂ[nalr@pugs wébléé@roﬁlmeﬁﬁatmh resnpplanty alkyagon
d
oS SuAERG Q ARG SR ot

can beTaeuplegdon Mictudedmoaceks of fcbrtrﬁﬂad(el%\) ainki\tﬁﬁh(hls dffa€ing
am de formation reaction to make a nunber of

dPHRETORAIMGTS HYBARIOMBEUSHS @ﬁﬁOﬁI@Ma% BB dorploliig £ extain alcohol and
Sﬁﬁ?ﬁﬁ %nta%mg ARhb¥ners)can Me p{r\éplz\llr:edus Nhowh B e O Certain amine

and azide containing monomers can be prepared as shown in Scheme 10.

Many other suitable monomers can be prepared by methods that are known in
the art. One preferred method for making the compounds of formula (13B) involves
reaction of two monomers of formula (19A) with a third molecule containing at least
two reactive centers.

For example, compounds of formula (13B) where J-K-J* comprises a bis-
amide linker can be prepared by acylation of two amine-containing monomers of
formula (19A) with a diacid, which may be optionally activated as a diacyl halide,
mixed anhydride, activated ester, bis-sulfonyl halide, or the like. Such compounds
may be symmetrical or unsymmetrical. This reaction is illustrated in Scheme 10.

Compounds of formula (13B) having a linker K comprising a diacetylenic
moiety can be made, as described by Harran, e al., US 2005/0197403, by dimerizing
two acetylenic monomers of formula (19A) in the presence of a copper salt, as shown
in Scheme 9. The acetylenic linking groups can be readily modified to produce other
linkers; for example, catalytic hydrogenation of such bis-acetylenic compounds
provides the partially or fully saturated-linker compounds.

The acetylenic linking groups may also undergo cycloaddition reactions. For
example, cycloaddition reactions of a bis-acetylenic dimer of formula (13A) with an
alkyl bis-azide will provide a linker containing two triazole rings.

In addition, two azido monomers of formula (19A) may undergo dimerization
concomitantly with cycloaddition with a bis-acetylene containing molecule, to form a

dimer wherein the linker comprises two triazole rings. Alternatively, an azide
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-~ 0
contalnglg mon{)n%r of %olrmlﬂllfalc(w%g may unclergol_gcloaddltlon with an acetylene
containing monomer to form a dimer containing a triazole ring as part of the linker.
Alkylamine containing monomers may undergo dimerization by further
reaction at the amine center, for example by N-alkylation, acylation, sulfonylation, or
5 carbamoylation, to produce dimers wherein the linkage represented as J-K-J’
comprises a substituted amine, or an amide, sulfonamide or urea.
Preparation of the compounds of the invention from such precursors can be
achieved using methods known in the art. Accordingly, synthesis of these compounds
is within the ordinary skill in the art. Synthetic methods for making selected

10 compounds of the invention are also provided herein.

Synthetic Scheme 1:

Compound II was prepared according to H. Marusawa et al., Bioorg. Med.
Chem. (2002) 1399-1415. II was treated with acid to deprotect the Boc group and
coupled to Boc-Tle-OH to make III. By repeating the similar Boc deprotection and
15 coupling steps, Compound IV was synthesized. Hydrolysis of the methyl ester and
amide formation gave the corresponding peptide V. The azide group on the 4 position

of the proline was reduced to free amine to give compound VI
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Synthetic Schemes 2 — 5:

By taking advantage of the copper(l) catalyzed azide-alkyne [3+2]
5 cycloaddition, the compound V was able to be used to synthesize a series of
dimerized compounds VII or VIII. On the other hand, compound VI can be coupled
with di-acid or its derivatives by the amide formation reaction to make a number of

dimerized compounds IX or trimerized compounds X.

Scheme 2:
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Boc 1. TFAADCM 2. Boc-Tle-OH EDC, HOBT DM H2N HN

N3 HN OrN> O1. HCI /D oxane N3 HN 2. Boc- Nve- Al a- OH
we200828183 MeOH EDC, HOST, DMF O O rN> O O NHPEOHUSR0BB/060140

Boc Boc Boc \soPhthal oYl dichloride TEA DCM

HCl/Dioxane HN/ O"'INH O-% OOO ON'N\ NNO H

/ HNH HN /NH HCl HCI HN. 108 WO 2008/ 128121

PCT/ US2008/ 060140 Schene 7: HOB H2N Ove MeO / 1.
MsCl M I di chl ori desopht hal oyl rCOOVe 2. NaN 3,
DMSO , DCMON-\ ....INV I NN O N N -ir
HCI
e g
i O - O
Ns HN HN HN HN
m 0=,
N O N=

Scheme 4:
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Boc 3. H2, 10%°d/C B% oc Boc \/) 0 O Boc MeOH 1.

Li BH4, THE 2. MsCl, TEA, DCM 3. NaN3, DMSO NN -N S
WON200B3281M N N 1. 4- M- PhSO2CN /i,, / 2. PhSH, OrM3IZNS1408/060140

HHI HN -MN\ NNNONN Boc 00 Boc Boc, \/ 00O
Boc \2. HCl D oxane Boc-Tle-OH EDC ,DVMF NN N/ \
/I~ NNNSONI,, MmN\ I NNO NHBoc BocHN 1. HCO
D oxane 2. Boc-Nwe- Al a-OH EDC, HOBT, DM 3. Hd
Dioxangc}ll\é-rrll\(laS.N/ NNNS NnYmMN\I NNOOOO

e

0
Y% 0
"’,’ NH N&u\\\
o=( Q
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NH HN HO oo~ *_~o0 HN. ,NH HO 109 WD 2008/ 128121
PCT/ US2008/ 060140 Synthetic Schenes 8-9: Conpounds of
WO arose&el (13 and 13A-D) were prepared accor di PQL/U82008/060140

Schenmes 8-10. A protected nonomer of fornmula (19) was
prepared as shown in Schene 8. Ami de coupling of the
free carboxylic acid from Schene 8 with an am no

al kyne 5 derivative provided a nononmer of fornmula

(19A). 0ss;coupling of two termi nal al kyne nononers
provi de& a4 ynyl |inked diner of fornula (13A), which
was hydrogemted to give a diner with a saturate

al kyl ene 1inKet,. Schenme 8 (/~1~\ [~CCHs )
EOO N I >1 0O0O0O0 YNHUsO), 1IENEHcONH O O

1@, 110 g/\Epeape |
58‘618/ Q60448 Schi H N = QW O'H
OH Gh4BC~p OPM-PWH H S
Boc Boc
1. TFA/DCM
2. Boc-Tle-OH
EDC, HOBT

; DMF
HN N H,\% %
N

m m 1.HCIDioxane  Ns H
No© N O 2 Boc-NMe-Ala-OH
o H,, Pd/C, MeOH EDC, HOBT, DMF
< o - N O
NH o

. ~ -
- o WLl NHBoc

N
\
Boc

1. Isophthaloyl dichloride
TEA, D
2. HCI/Dloxane

108



H3C O H3C O H3C1" HBC H3C CH3 CH3I CH3 O | H3 CH3 O
HO i

Ov ~~NH ff',, O ON CNOHS3C/"~i/,( CHS3
WOo2@sNe$1kN CH3 C 0/, ,aCH3 H3C 0 CH3 || H3C NPCT/psS2008/060140
OyN.CH3 O CH3 H3C bg H3 H3C3 O O ' O-~~0Ov v

Y%
/[INHH~NHHO14 Oper". O ON N- O NNO H3C
a,"/] CH3 T, CH3 HNHHN'I CH3 H3C NH HCH3 H3C 0 C
O\\CH3 H3C p CH3 H3C CHO3/} aOH3 CH3 ~ a H3C NH HC
HCI HN§%% ﬁ.c NH HCI HCI HN, CH3 Synthetic Schene
10: Sc descri bes the preparation of

azi do- cont ai ni ng nononer of formJIa Re( 19A),  whi ch

s reduged t.0. 4 I r esSponrehtmgy am contal -o
E&ﬁ@ﬁ’éﬁr gl Dveh e iz Sdraepvd erdé ,f'}lonogo s ,C(&
et ween; pmvmﬁorrers\um t s—amd—a e ze |ca oY A
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111 WO 2008/ 128121 PCT/ US2008/ 060140 Schenme 10 N H3
NN H3 OO0-1--- 0-1 NHOH NHOW NH N3_ HBC NHO OO

W@p008I138183C 0 H3C 0 H3C 0 H3CN "I CH3 H3C( HIEHBE008/060140

CH3 CH3 CH3 O ~--0 H3C CHCH3 3 | N-J~J H3C N~~~N 0-1
CH3 HZN\HHOHHOOHCOOO O0ONHONN HICN
XVH3C ~~~ CH3 NH HN OH O3 aCH3 H3C O CH3 H3 H 3AC
H3 ~. CHS NON H3C ~ ~ CH3 CH3 H3Cx0O CH3 H3C'

CH3 CH%vnthetic Schemes §8-9:

Compounds of formulae (13 and 13A-D) were prepared according to Schemes
8-10. A protected monomer of formula (19) was prepared as shown in Scheme 8.
Amide coupling of the free carboxylic acid from Scheme 8 with an amino alkyne
derivative provided a monomer of formula (19A). Cross-coupling of two terminal
alkyne monomers provided a diynyl linked dimer of formula (13A), which was

hydrogenated to give a dimer with a saturate alkylene linker..

Scheme 8

OCHs O\WVOH
QWOCH?; OWOCH?’ OWV
o N 0 0
o o) 0
O
—_— O. NH —_— O. NH
H OYNH j/
~ “, ~ ",
0 0 i “ NT
OYNH >( /g

’e ’e
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a¥Yicyc HO0-1- OON NH3CTO" C3 H3CNHHN3 O
0 aCH3 H3C O CH3 H3CAH HCI HClI HN. CH3 Schene 11
waele®snidies t he preparation of the compound 104PCT/US2008/060140

described in Exanples 43- 49. 112 WD 2008/ 128121

PCT/ US2008/ 060140 Schene 11 NH2 Hl. MsCl, TEA, DCM

/ 2. NaN3, DMSO ~COCH HO,,, HN N3 HN N EDC, HOST Boc

DIPEA, DM Np rN O Boc Boc | 1. HC/DCM 2.

Boc T:_EF %AEDC’H(BT DI PEA, DMV H2ZN HN N3 ~N N O N
heRSPN3 HN 2. Boc-NMVe-Ala-OH H2, Pd/C, MeOH p

EDC HOBT, DMF N O O NHO NH 77.6%for 7 steps ~O

fromthe begi nni ng SM NHBoc N H
(j\‘/\ ’ LTS
[

S
Oﬁ/NH H Oj/NH
—_—
HsC XO Hs Ca/ HaC~ "y

HsC HsC CHs

CH3 CHs

NH H
o’éo. ©
—_— 0. N > N O —_—
HsC K
HsC NH HN CHs
3
O

O CHs H SC>|/O
\|<C Ha HsC
CHs CHs

: T 0 0" Y : T O (O
NH H NH H
O’é,,. O OJ"'- O
N:-/\ NTD > 0 I\D N~
CH
e HsC

O,
HsC I,, CHs
H:,C;NH HN |<CH3 ;NH HN l<CH3

CHs HsC CH
CHe A CHa HaC. o CH A (8OHs HaC. 5 e

HCI HN NH HCI HCI HN<
Hoe” N “CHa Hac” CHa

Synthetic Scheme 10:

Scheme 10 describes the preparation of azido-containing monomer of formula
(19A), which was reduced to the corresponding amino-containing monomer and
dimerized by formation of amide bonds between two monomers units and a benzene

dicarboxylic acid, to provide a dimer of formula (13A).
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Boc Boc 1.5-Methoxy-Isophthalic Acid EDC, HOBT,

DI PEA, DMV 2. HCI/DCM 70.3% for 3 steps HN "'~ H
w@2008/1281260 0 O NO'''/i N\ NNO HI / H NH BCHMBSIDNG60140
O Compound 104 O00~-II1II1l **, ~ /NH HCl HCI HN. Schene

12 113 WO 2008/128121 PCT/ US2008/ 060140 Schenme 12
descri bes the synthesis of conpound 51, described in
Exanpl es 50-56. NH2 1. MsCl, TEA, DCM HO ,, COMH 2.

HN N3 40 0- HN N EDC, , HOBT D M
r\}g%@%lﬂHgi’PEADNFNO‘ N, O Boc Boc | 1. HCl/DCM
2 Boc- Tl e- QH

O | O] O ;ﬁ

O NH —_— NH —_— NH

HsC (0] HsC (0] HsC (0] HsC
H3C>|/ H3CX H3CX )

CHs CHs CHs

HC/I\CH
5 CH: 3

CHs HsC. O
CHs H3CX
CHs CHs

Ov*g*@

o N: > C%t o
H3C>; f"f/ CHs
HsC NH HN CHs

CHs CHs
o WCHs HsC o

Scheme 11 describes the preparation of the compound 104, described in
Examples 43- 49.
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EDC, HOBT DI PEA, DMV H2N HN N3 HN I / ,0 1. HC /DCM
N3 HN N O 2. Boc-NMe-Al a-OH H2, Pd/C, MeCH EDC, HOBT,
WORrMOSEIO1 O NH O NH 87.4% for 7 steps O from tPE&I/US2008/060140
beginning SMN HBoc N N Boc Boc 1.3,5-Pyrazole
Di carboxylic Acid EDC, HOBT, DI PEA, DMF 2. HC/DCM
84.5% for 3 steps HNNH O --41%0 0 0 O NNI\ NNO
HNNHHNHFINO~1a *--~ O Conpound 51 /NH HCl HC
HN. 5 Qchene 13 114 WD 2008/ 128121 PCT/ US2008/ 060140
Schene ri bes the synthesis of conpound 57,
described in Exanples 57-63. NH2 I\ / I/ 1. MsCl,
TEA, DCM Hg,, . 2. NaN3, DMSQ

o 1. MsCl, TEA, DCM
3 o 2. NaNs, DMSO
D‘COOH %, HN —> N HN
EDC, HOBT m m
\ DIPEA, DMF S

N

Boc \ N O
BOC BOC
1. HCI/DCM
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EDC, HOBT
DIPEA, DMF

Na HN
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2. Boc-NMe-Ala-OH m
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N O
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1. 5-Methoxy-Isophthalic Acid
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~COCH HO,,, HN 40 N3 HN N EDC, , HOBT DM % F DI PEA

DMV NOrN> OBoc Boc 1. HCI/DCM 2. Boc-11e-CH
WEDGSHEBT1I DI PEA, DM H2N HN N3 HN 1. HCl / DCMPEIDU2008/060140

EDO, H BT, OH )LoO H2, Pd/C, MeOH DCO DMF 10 O O NH

~NH 84.8% for 7 steps O fromthe beginning SMO -- N

N H Boc Boc Boc 1.5-Am no-Isophthalic Acid EDC,

HOBT, DI PEA, DMF 2. HCI/DCM 70.9% for 3 steps HN NH

0 o 1200 07 QNN Qup RS, i B0 Qumptes
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2. NaNs;, DMSO

HO,,
D—COOH — MO, HN — > N HN
N EDC, HOBT m m
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Schenme 14 115 WO 2008/ 128121 PCT/ US2008/ 060140 Schene
14 describes the synthesis of conpound 32, descri bed

WO pooBA28Rl es 64-70. NH2 I\ / 1/ 1. MsCl, TEA, PCXZNB2008/060140
HO ,, COOH 2. NaN3, DMSO HO ,, HN N3 40 O- HN N
EDC, , HOBT D MrN> % B oc DIPEA DM N 0 O Boc Boc |
1. HCI/DCM 2. Boc-Tle-OH EDC, HOBT DI PEA, DVF H2N HN
N3 HN ,0 1. HCO/DCM N3 HN N O 2. Boc- NMe- Al a- CH H2,

AT N G R R,

15%-¢Am no- | sophthalic Acid EDC, HOBT, DI PEA, DW

NH»

1. MsCl, TEA, DCM

HO,, o 2. NaNs, DMSO
D—COOH — MO, HN — > N HN
N EDC, HOBT m m
L DIPEA, DMF N o ¥ b
Boc Boc
1. HCIDCM
2. Boc-lle-OH
EDC, HOBT
DIPEA, DMF

m 1. HCVDCM N
N O O 2’ Boc-NMe-Ala-OH : HN
o Hz, Pd/C, MeOH j\(E EDC, HOBT, DMF
- N O
NH 84.8% for 7 steps
OT > from the beginning SM O
u'llll 'lu,”

~N ~N NHBoc
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Boc Boc

1. 5-Amino-Isophthalic Acid
EDC, HOBT, DIPEA, DMF
2. HCI/DCM
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2. HO/DCM 80.0% for 3 steps HN "NH O--41%00 0 O
NNNNO HHNHNHR HC HN O Conpound 32 0~1"a *--~

WO dMdsHEd12HCI HN. 5 General Methods: 116 WO 20PSI/USR02060140

HO,

PCT/ US2008/ 060140 NWMR spectra were acquired at a
proton frequency 400 MHz. 1H chem cal shifts are
reported with Me4Si (0.00 ppm), CHC13 (7.24 ppnm) or
CD2HOD (3 3 ppn) as internal standards. 13C chem cal

hi ft 13 (77.23

(29, 00 Sy RO Sulidy bR oR g ries
ag4AG LENF( r)y LM instrunent (1100 series) with an

AG LENT(r) ECLI PSE XBD-C18 colum (4.6 x 150 mm 5

m cron pack '??g) operating 3 fI ow rate of 1.00
m/mn. A acetonitril .2 ff‘ ent was
used, vvit TFA in each s erit ,f} g’vl sol vent

o ot DOOHDE) acet N
0% acet @@btm@me over Mﬂ. After hol di ng aw
aget oni t r DIREATRMF 5 ni n3N't h& conposition was re r\l edy

to 20% acetonitrile overgg mn. and held at that } BOC
conposition for 3 mn. to conplete the cycle. Fluent

. ! HCI/DCM
was nonitored by MS, along with UV at 220 and 254 ! Boe-Tle-OH

St andard abbrevi ati ons are used throughout the EDC, HOBT
experi mept sections and will x~pPe under st ood by | DIPEA DMF
one of s in the art. For exa, hydrochl ori c

[ | t hi um hydroxi de (CNEAN

met hanol

HINVECH) © W2 (H20); ethyl acetatg QAc); sodium

t etNaZSO4) ; di et hmm ( DVF) ;
ro C){benzot riazole ( i lisieppeRny! et Nyﬁig\l

( ; jj ﬁ'é‘% t hyl an‘?n@p%}ﬂ?glﬂ%&la OH
0 Pl m d 6¢hl o bPME Y
Na ); Tert- but oxycar on ,\l (Boc) ; ;
O e H 77.6% for 7 steps S
j'"” j‘"’” from the beginning SM NHBoc
~N ~N
\ \
Boc Boc

1. 5-Amino-Isophthalic Acid
EDC, HOBT, DIPEA, DMF
2. HCI/DCM
80.0% for 3 steps

HN "INH

N NH> HCI
W
O \ 0 Compound 32

General Methods:
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20 triphenyl phosphine (PPh3); nethyl t-butyl ether
(MeQBu); N-nethyl norpholine (NW); copper (I)

WO omdsd2s1tCut ) ; triethyl am ne (TEA); di chl or oneR¢ENS2008/060140

(DCM; sodium azide (NaN3); trifluoroacetic acid

(TFA); palladiumon charcoal (Pd/C); lithium

bor ohydri de (Li BH4); potassium carbonate (K2CO3);
benzenet hiol (PhSH); sodium hydride (NaH); copper

(I'l) acetate (Cu(QOAc)2); dinethylsulfoxide (DMSO . 25
Ami no acids are referred to herein using the standard
3-lett NMR(Bﬁﬁ:traa)vcge acqli@diang pt(ﬁon ﬁ-ethcym@o 3 p=1g | feﬂerhmal
herein as Ala, and tert-|eucin be referred t

TRBITS aesaepriad vl Msadi @ OR P(prlar CH&&&%&H@@%}DM 133 ppm)
TQs ﬁltéﬁéltéunegrd@f% RReRIREhERL e kéboﬁ%& kwdhemscgfw b% 3Fm) or

was added trifluoroacetic 30 acid
téHhéEh@@K@[ﬁmﬂemsmbuml@mMMHE stlrred at room

t f 2-3, 1 8 121 . )
b, soB0S; 0o i AN AN ER o110 sries) with an
c AampENaSTIapny sE TE KB DA 1R8OI (412 150 Ak, T8I c'kﬁig)

has been consuned, the solvents and trifluoroaceti
aePefatieg & arlovovaseloihae rnIr/@du cédlnem@s@uﬁele{\@a@ gredlﬁntewas

des red ra Pro ed for depr ot ect,j,0n
A R R R R S b R ek

C a&mmdﬂe Maseatded 1607 ad@tondhwme 10 4ih. Ae@) hallingQ@M0%
tenperature The solution was stirred at room
t é%@?lﬁt g Fs 5 migy. the omposiid WisretusReldoB) rasetonpifijcgpver 2 min.

+d Bél atS {ha{ 5 sﬂﬁ)'ﬁ%[)f éilnnli] 43 cgﬁgﬂ:te tﬂggg dElueflmas monitored
er re ce

ven and were renoved un 'd pressure.
TbgzM&,Saﬂcd@anW ya@ahiahd 284Inin0 gi ve the desired

product. 10 eral. Procedu C (for_ hydro
met hy| tséaél%%rﬂﬁﬂremﬂanwrslu@ 'i?lrcr"ééogtdhwﬂﬁﬁ%rtai perions i wil
S H@ %ﬁ(’i&gt@od By BndbXUM & @F ar: lﬂor@%ﬂzﬁrdé%@hloﬁggﬁg (IJ}CQ'llthlum

After’stirring for 18 hours was ad
u hthioxtdh L H1 ) mkthanbt MAcOMa svaigddlOf eehgtl laeﬂ:tatet(ﬁ@Ac) sodium

t d.
RS RS0k 8 e Flprabi S dUKS N PR Se PRtk os
C@ﬁ&ﬁﬁ%}fﬁétﬁﬁaﬁhMDH)Eﬂyqe&hﬁ@ -P3- Gﬁﬁéiﬁﬁaﬁlﬁlogfdﬁl)tcﬁﬂ)odumlde
desired ‘product. General Procedure D (for preparation

th‘éﬂQﬂdQ@IG (EfCn sv@um@carbcrr@@ MNaktp=; isfr- hqﬁ@y&@ﬁbanﬂ](Boc),,

a Oahga d alén }ﬁr(leel eth Eﬂmntbgrw(': a(BtB? 3{%1 morpholine

O(IBIM); Abp i (5-1dcﬁd¢'r(@'hl) tE@Eyl(euluﬂe (@EA)) MBloﬁdﬂt&Hane'Kh)EM)
m xture was stirred for hour at 0 C, then slowy

waP e agpler BaNok Fﬁﬂ%ﬁ%@ e CHvy)s peiladiey Olncﬂhﬁ@oﬂdﬁfl@)
aﬁltﬂl@tﬁrﬂo}(ﬁ%ﬁﬁé MB?M),EE%SSIHI’H carbonate (K,CO3); benzenethiol (PhSH);

sodium hydride (NaH); copper (II) acetate (Cu(OAc),); dimethylsulfoxide (DMSO).
Amino acids are referred to herein using the standard 3-letter code; e.g., alanine is

sometimes referred to herein as Ala, and fert-leucine may be referred to as Tle.

General Procedure A (for deprotection of Boc):

To a solution of the substrate in methylene chloride was added trifluoroacetic

acid (5 eq) at room temperature. The solution was stirred at room temperature for 2-3
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reaction nm xture was concentrated under vacuum The
residue was diluted with EtOAc and washed by HC

w@odoatzgaet (1 N), saturated NaHCO3 sol uti on andP@r/Usz908/060140

The organic phase was dried over Na2SO4 and
concentrated under reduced pressure to give the
desired product. 25 General Procedure E (for
preparation of anides) To a well-stirred m xture of

e acid sub T (1.1 .
el Bt P g e pdraim MR RATRY wn [Pt hateria
Ahﬁsﬁlﬁeeill Qoﬂ@u’ﬁtﬂd,eﬂle sbivents had i o2O08(1d 28d 2kre removed under reduced
PCT/ US2008/ 060140 free am ne substrate (1.1 eq) was
attepssire Thaivertbetdgsisediproduati rred for 1 hour at 0 C,
then slowy warned up to roomtenperature and stirred

for 18 ho*@ Aol Plfo%é’éﬁré %:@&fo%h{&%glom?]ar %Ct' on m xture
was con

G o S A LR B %@%84%5&58%@% Hrin

paasend\a@N, deded révte lterﬁ@iaf@ﬁ% TR sdalonGewhy alred aUﬁdﬂi temperature
reduced pressure to give the desired product. Genera

déardlr? e wrshmenitrad by {16’ Avier i (hei siasting gagf@am fiean consumed,
Vigfe! s% e 2l 1 cgl"&eré‘%{dlé’&eh'uﬂgeﬁfedlﬂééﬁ %& ?E %Qﬁs
|nven ion may erm ned usi ng |ques
knﬁmhﬂuﬂdkh@vaﬂmcmﬁmaipxamnle 10 Bockbrader et al.
Oncogene (2005) 24:7381- 7388 di scl oses assays for

det er m cs using cel
cul t urés

activation. Accordlﬂgly, in addltlon to gU|dance fro
synpt orkBl1208§iL-stirFeskiohEion ahithesubstide BonpbtiRgo! S:1 MeOH/TL0 was

c P o@n fi gtG |
m%%‘ai%l?%*)%% DA 1 O, PUTRCL B SRR B the i =
t eO At fwers luSedlb cSVIAE tind pretlie acd tipawndsned diganihbiyers were washed

foII | es | uded for illustrativ
g%'{é@%ﬂﬁﬁ?ngﬂﬁerﬁaég%me SRERB &GS 8“‘%‘385?%@% ergpduced
|Eﬂ%&ngh§g§ggﬁ§k§ﬁa}ﬁ%d§&bjeCt matter claimed herein.

-het h
4 azi do- I-((S) 2- (tert butoxycarbon Ian1no)
3, 3- di netbgrctalPaonggiredy & 0yl ate N3 H3C

CH3 ~N~COOCH3 H3 O O\/NH H3C\/O
To a well-stirred mixture of the acid (1 eq.) and amine salt (1.1 eq) in DMF at

0°C, were added HOBT (1.1 eq.) and DIPEA (2.25 eq.) in this order. After 5-10 min,
EDC (1.1 eq.) was added. The mixture was stirred for 1 hour at 0 °C, then slowly
warmed up to room temperature and stirred forl8 hours at room temperature. The
reaction mixture was concentrated under vacuum. The residue was diluted with
EtOAc and washed by HCI solution (1 N), saturated NaHCOj3 solution and brine. The
organic phase was dried over Na>SO4 and concentrated under reduced pressure to give

the desired product.

General Procedure E (for preparation of amides):

To a well-stirred mixture of the acid substrate in DMF at 0 °C, was added

HOBT (1.1 eq), DIPEA (1.5 eq) and EDC (1.1 eq) in this order. After 10 minutes, the
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20 H3C CH3 Compound Il was treated wth
trifluoroacetic acid using the general procedure A to

walep@sozaet the BOC group. The resulting trifl uPCDHS®DS/@60140

acid salt was coupled to 119 WD 2008/128121

PCT/ US2008/ 060140 Boc- Tl e-OH usi ng the general
procedure D to prepare the title conmpound of Exanple
1. 1H NMR (CDC13): consistent with proposed structure.

b St B e LR an AHGTS siits ) SR G by e °C.

UHRAQYIWIY whemed u }_Plt(nﬁ)'o%r teBPERONY had Sirrd¥Srot1 81B6u AN Lok
H3H3C~OO 0 NHH3C, J., N 0SO H3C 4-CH3 CH3 The

t itqm@r@@mmmﬁa@moremﬁweva} cpaeenirpied padenyiacppm. The residue was
toj C i e c
B o R e
1@n(abmﬁb Jakbrpak ghaspiveddiial Bee NN, a‘iid&‘oﬁ]:d:nu&teﬂgmﬂblereduced
general procedure D to prepare the title conmpound of

EREG T togive fhengorirgdopsedsyt:  consi stent with proposed
structure. 120 WD 2008/ 128121 PCT/ US2008/ 060140

tert-but yd}eneral description of in vitro and in vivo assavs

(S)-1-((S)-I-((2ZS,4S)-4-azido- Z- ((R) - , 3, 4-tetrah,
d~pht h I
oxobut anc Tyl AP LLARecihcoothdos d?ﬂ%?‘é%&ﬁa%% ay be

Ndetkekmined using techniques that are known in the art. For example,
Bockbrader, et al., Oncogene (2005) 24:7381-7388 discloses assays for determination
of the effect of SMAC mimics using cell culture assays and in vitro assays for caspase
activation. Accordingly, in addition to guidance from symptomology, treatment with
the compounds, compositions and methods of the invention can be monitored by
methods known in the art for determining the effects of SMAC mimetic compounds.
The following examples are included for illustrative purposes only and are not

intended to represent or limit the scope of the subject matter claimed herein.

(25.48)-methvl 4-azido-1-((S)-2-(tert-butoxycarbonylamino)-

3.3-dimethylbutanoyDpvrrolidine-2-carboxyvlate

N3

HaC CH32Nj‘coocn43
H3CMO

QO _NH

HsC. O
HsC CHjg

Compound II was treated with trifluoroacetic acid using the general procedure

A to deprotect the BOC group. The resulting trifluoroacetic acid salt was coupled to
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10

HBC CH3 NN H3ICOONHO H3CCJ., N O::1\O H3C CH3
5 3 The title conpound of Exanple 2 was treated with

wao.p@Bl1eEeNg t he general procedure C to hydrol pZBEUS1968/060140

met hyl ester. The resulting acid was coupled to (R)-

t etrahydro- 1- napht hyl am ne using the general procedure
Dto prepare the title conpound of Exanple 3. 1H NWR
(CDC13): consistent with proposed structure. 10

t( gotc:ﬁ%—% us_li_n% hf§eac§)al Efogefﬂuﬁe Déo éafeﬁ)are th‘i tig(’a ﬁ_(_)lipg?li;[]gho’f Example
d+p' RMIRREDCI,): consistent with proposed structure.

1-yl carbanoyl ) pyrrolidin-1-yl)-3, 3-di net hyl - 1- oxobut an

- 2-yl am no) - 1- oxopropan- 2-. |(~yl)carbamate HZN H H
CCH3 NN Fi3C~ O 0 NH H3Q /. N O% H3C ~-CH3
CH3 121 WO 2008/ 128121 PCT/ U82008/ 060140 To a
sol ution of the(4y.4 ¢ -1 7 0,

2 %u Xypgernvl&metEyl ,thv u %pggbhdme 2-

dr THE wa
111

U1 ) al I UVUITI I \ rO.

nnDI) was added drop W se amﬂoi agreactlon n1xture was

allowed to stir for 16 hours at roomtenperature. A

1:1 mxture of water/ MeQt Bu wag added to quench

P

C OCHs3
HoC2 N
H,C )

0 0

NH
HaC, J

N "'1,,

07N

CH3

1 EH,

The title compound of Example 1 was treated with trifluoroacetic acid using
the general procedure A to deprotect the BOC group. The resulting trifluoroacetic
acid salt was coupled to Boc-N-Me-Ala-OH using the general procedure D to prepare
the title compound of Example 2. 'H NMR (CDCL): consistent with proposed

structure.
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5 the reaction. The two phases were separated. The
aqueous phase was extracted by EtOAc tw ce, and then

w0 b@sazsti ned organi ¢ phase was washed by bri nBCT/tig20081060140

over sodium sulfate and concentrated under reduced
pressure. The residue was chromatographed on silica
gel, eluting with Et OAc, the 5% to 15% MeOH net hyl ene
chloride to give the title conpound as a white
foamlike solid. iHNWVR (CDCLl3): 10 consistent with
proposed structure. QHN 11"NH N=N NN On,~~liN/ N
N O tef@buty®(S)CHE(SHI - @6 BK)-4-a201bL HBR) D L rahydfdnafAthalen-1-
~0 0O O~O HBC ICHCHB HBC' CHCH3 3 3 The title conpound

H I 3G meth KRBUEN syl g ) lroxppropan-2-
1:1 n1xture of t but an i apdwater. (30 m.) at room
tenperature. NWM (118 L;— 1. ), Cut (82 ny,
0.43 nmol ) and 1, 6- hept adi yn 43 nmol ) were
added in this order. The su i gorously
stirred at roomtenperature f The
reaction mxture was dil uted filtered

t hrough a CELI TE(r) pd@c nd Wi .
conbined filtrate was '&bnc ted under vacuum The

remai ni ng aqueous sol ut MpasCextract ed by Et OAc
three tines. The omg@nlc phase 20 was dried over
sodi um sul fate and coi mjrated under reduced

pressure. The resi 122 WD 2008/ 128121
PCT/ US2008/ 060140 wasOchr omat ogr aphed on silica gel,
eluting with EtQAc, t %to 10% MeOH net hyl ene

chloride to give tﬁbctbh & conmpound as a white solid.
1H NMR (CDC13): consistént with proposed structure.
9--1 lT"l\lle Eﬁy IElompound of Example 2 was treated with LLiOH using the general
procedure C to hydrolyze the methyl ester. The resulting acid was coupled to (R)—
tetrahydro-1-naphthylamine using the general procedure D to prepare the title

compound of Example 3. 'H NMR (CDCl): consistent with proposed structure.

tert-butvyl (8)-1-((8)-1-((25.,48)-4-amino-2-((R)-1,2.3.4-tetrahydronaphthalen-

1-vlcarbamoyl)pyvrrolidin-1-v1)-3.3-dimethyl- 1-oxobutan-2-vlamino)-1-oxopropan-

2-vl(methyl)carbamate

HoN
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20

NENNNOMNNO-CT N OOHIC NHHN' CH3 H3C CH30
,"CH3 H3C' ~(O3CCH3 //~HN- -NH 5 HCl HCI The title

w@orvpoesiel of Exanple 5 (410 ng, 0.33 nmol) i n BCTIS2008/060140

nmet hyl ene chloride was treated wi th HC4/di oxane (4M

1.2 nL) using the general procedure Bto give the

title conpound as a white solid. 1H NVR (CDCL13):

consi stent with proposed structure. 10 I~ /1 HN I, NH

N=N N= 10-M N | /. N HN' .

e HAE HOL e gl ompg ol Eigbpie ST 7 dosimsg n 10
| TCWaSiddd Ph3P 8765143, Mﬁéﬂr@%&émperature. Water (78.3
PCT/ US2008/ 060140 The title conpound of Exanple 3

( 8004 4 mmolgavasrddad dier wiiegwd theigagtipngmikture wag alipwedio stir for

BB G At 28 b PSRN Y0t v
11-dieiony ) (henztane W& stparfedt I Homgldousphese vaddgdaéad by

this order. The suspensjon was. vigorously stirred at.
6Ht@AE gyicoanddlgnsthe gprabined organic phase was washed by brine, dried over

sodium sulfate and concentrated under reduced pressure. The residue was
chromatographed on silica gel, eluting with EtOAc, the 5% to 15% MeOH/methylene
chloride to give the title compound as a white foam-like solid. 'H NMR (CDCl):

consistent with proposed structure.

N=N NN
o ! \ 0
WiIN_ / NAN
N N
O fo
H30 NH HN l”"lﬁCHS
HyC CHs HaC, CHs
CHy, HsC
< P
’ﬁ ” I A
HsC™T>ch, Hac”] “CHa
CH3 5

The title compound of Example 3 (500 mg, 0.86 mmol) was dissolved in a 1:1
mixture of t-butanol and water (30 mlL.) at room temperature. NMM (118 uL., 1.08
mmol), Cul (82 mg, 0.43 mmol) and 1,6-heptadiyne (49 ul., 0.43 mmol) were added
in this order. The suspension was vigorously stirred at room temperature for 24 hours.
The reaction mixture was diluted with MeOH and filtered through a CELITE® pad
and rinsed with MeOH. The combined filtrate was concentrated under vacuum. The
remaining aqueous solution was extracted by EtOAc three times. The organic phase

was dried over sodium sulfate and concentrated under reduced pressure. The residue
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5 reaction mxture was diluted wwth MeCH and filtered

through a CELITE(r) pad and rinsed by MeOH The
w@oevbiizsael filtrate was concentrated under vacuRGT/US1968/060140

remai ni ng aqueous sol ution was extracted by Et OAc

three tinmes. The organic phase was dried over sodium

sul fate and concentrated under reduced pressure. The

resi due was chromat ographed on silica gel, eluting

et Ryl op etk s ST e ool as

aMmmm@%l@hé@ chldHidIVR give GRCER) coripimidst @Rhidsbiid. "H NMR
proposed structure. Iv (9011 HNNH NNN=NO.MNN

O(RDAR:):GoRg step3T h- PHPESAOHUNFUG-H 3 H3C H C "CH3 H N
-NH O 3 HCI HCI The title conpound of Exanple 5 (468
nmg, 0.36 mmol) in I nL nethylene 15 chl ori de was
treated with HCl/di oxane (4M 1.2 nL) using the
general procedure Bto give the title conpound as a
pal e yell ow solidg " NVR (CDC13): consi nt with
proposed structuré&, 2124 WO 2008/ 128121

PCT/ US2008/ 060140 HN~NH O'1 (. N N
O 0.~~~/ OO rﬁ¢4~ H3C H3C CH NH 1 K

C H
cH /ot N— - CmGNCY> O -IHG C' ICHG
--uN Y4 N\ N
HSC;\NH HN" CH3
HaC™ % ')‘fst I%Q>’4§ ﬁbHS

Hs H5C

HN— —NH
5 HCI HCI

The title compound of Example 5 (410 mg, 0.33 mmol) in 1 ml. methylene
chloride was treated with HCl/dioxane (4M, 1.2 ml.) using the general procedure B to
give the title compound as a white solid. 'H NMR (CDCl5): consistent with proposed

structure.

10
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15

CHC 3 CH3 The title conmpound of Exanple 4 (600 ny,
1.08 mmol ) was dissolved in nethylene chloride (25

workgosaesidl T. TEA (226 L, 1.62 nmmol) was added BCTUS1968/660140

m xture was stirred for 10 min, to which isophthal oyl
di chl oride (109 ng, 0.54 nmmol) was added. The
reaction m xture was kept stirring for 1 hour at 0 C
and t hen sIomAy warmed up to roon1tenperature and

?telaz:tr ?%ﬁo¥ %’1 25 u@hv&é‘gﬂ}\ﬁer % ?@@re}gg g)?% \y%secﬁssolved inal:l

AgHIRAKS MRS XA a@&p@ohﬁLmtrbamaﬁp@radu@J INMEME W18 @, 1.08
The conbi ned organi ¢ phase was washed by HCO sol ution

1Al Gulddd meabéd HM&@JQ:@ECI $Srdiethpiylbergensy (Siail., P mmol) were
05@&@ tIB? g%l%u\rﬁ@i sggﬂ 591019 S Vlég) ousféf St]?F%l ?B& (g rf‘& 24 hours The

COI’]CGI’] UCG

C igaotizd o@gttaphed dhitsl witle Me@H ancefilsdred gnmghha EE@IE@ ﬁ)h@ and
3%to 10@6N®C}Vnethﬁlene chloride to give the title
c 6ipAMEQ Hh T combisel fidratq wawcem%)m c& JRSUET- dihe

Per B BRET G B MR R RORET . Yhegrgnge phese
F::&é:td_fif{ll giH:g gedigﬁﬁsgﬂ-ﬁf@ aril chclfég(ﬁgtéd néd-reduidied @reskiCe. HE residue
10 oS ABRg on st e Geias WD S HROHTER A 4nd then

HG4/ WicOx RSN cﬁmhé SivE thel iR GRRLAN aPs QRREWSIRL BH 1NMR
to 5 give the title conpound as a white solid. 1H N

( CORLB): consinishisyiginproposdd gpuoposed structure. CH3 O

OH3 CH3 CH3 OCH3 HNNHN--~/ CH3 NO
HN “'NH
)v,, [/\j:N N:[\\]
O N / \ N 0
N
O N fo
HsC;NH - HaC HN 07<CH3
HsC CH8)\ﬂf s ° H,C CHs
HN— —NH
HCl HCl

The title compound of Example 5 (468 mg, 0.36 mmol) in 1ml. methylene
chloride was treated with HCl/dioxane (4M, 1.2 ml.) using the general procedure B to
give the title compound as a pale yellow solid. 'H NMR (CDCls): consistent with

proposed structure.
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/ H3C' HBCCH3 OHNO H3ICO/ CH3 Ol HNH O\ N
i,, , HI CNHNHONO H3C4W" CH3 NH3C O O ~N
Wa 208CH321 O N~~,. OH3C CH3 H ~/ O O H3C H3C EH3UT10e8/060140

title conpound of Exanple 4 (400 ng, 0.72 mmol) was

di ssolved in 10 nethylene chloride (15 nL) at O T.

TEA (125 L, 0.9 mmol) was added and the 126 WD

2008/ 128121 PCT/ US2008/ 060140 m xture was stirred for

10 mn, to which 1, 3,5-Benzenetricarbonyl trichloride

(63 my, 0.24 mmol) was added. The reaction m xture

was kept stirring fog 1 hour at 0 C, and_ then slowy
warmed up to roomt erature and sti @l over ni ght .
The reaction m xt vas diluted wi b mL met hyl ene
chloride and then wa$ by HCLl sol u 5 (1M,

saturated NaHCO3 4 . “Mfe”m gani ¢ phase
was dried over sgd), ﬁ nd (concephyat ed under

reduced pressure.© esN. Jdueues onfat dgr aphed on
silica gel, eluti h 2¢bto 104 Me
chlorideto glv%t e titl corrpound as
1H NMR (CDC13): Me%h with P1PRO
10 CH3 O O+~ C‘:HQ %)m\

o o;
HsC’ILCH Hac”1CHs
CH; ° %7 CH

The title compound of Example 4 (600 mg, 1.08 mmol) was dissolved in
methylene chloride (25 mL) at 0 °C. TEA (226 pl., 1.62 mmol) was added and the

dyl ene

[ \A@Lte solid.
'75\ rPuct ur e.
HN NH CHs

mixture was stirred for 10 min, to which isophthaloyl dichloride (109 mg, 0.54 mmol)
was added. The reaction mixture was kept stirring for 1 hour at 0 °C, and then slowly
warmed up to room temperature and stirred overnight. Water was added to quench the
reaction. The two phases were separated and the aqueous phase extracted by
methylene chloride twice. The combined organic phase was washed by HCI solution
(1M), saturated NaHCOj3 solution and brine. The organic phase was dried over
sodium sulfate and concentrated under reduced pressure. The residue was
chromatographed on silica gel, eluting with EtOAc, the 3% to 10% MeOH/methylene
chloride to give the title compound as a white solid. 'H NMR (CDCl5): consistent

with proposed structure.
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HNHCO H3C~ OHO HN CH3 Ol H':~NH 00 O\ N HA
NHNHONO H3CA'I" CH3 NH3C O OCH N O3 HOHC
wW@eRs/12812CI The title conmpound of Exanple 11 (BADUSH8/060140

0.22 mmol) in 0.5 nL nmethylene chloride was treated

wi th HC4/ di oxane (4M 0.5 nl) using the general
procedure Bto give the title conpound as a white
solid. 1H NMR (CDC13): consistent with proposed 15
structure. 127 WD 2008/128121 PCT/ US2008/ 060140 HN
~~NH OmMN HO0O -CT"O~ NO OOOHSCNH HN "' ~i,, (CH3
HC 1CH3 H3C CH 3 JOH3C3 N

11,
O ’ ||||N7Q( .OAO

HN ’/
HSC>/§

HoC ©
HN— —NH ©

HCI HCI

The title compound of Example 9 (632 mg, 0.51 mmol) in 1.5 mL. methylene
chloride was treated with HCl/dioxane (4M, 2 ml.) using the general procedure B to

5 give the title compound as a white solid. 'H NMR (CDCl5): consistent with proposed
structure.
CH;
o QoL ch, GHs
§ CH
o o ’
HN N HN /& CHs
§ Vo
HsC \
CHs O HN __0
Hsc_ ©Hs
/
UL,
5 CH; g \ NH
Hog ~ NH NH o mo
H3C)|““'
CHz )—N HaG ©
d \NH 4 CH
O W )\ OHsC  CHj
H 0T
HsC
HoC CHa

The title compound of Example 4 (400 mg, 0.72 mmol) was dissolved in
10 methylene chloride (15 mL) at 0 °C. TEA (125 uL, 0.9 mmol) was added and the
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15

~0000 CHC H3C IH3 H3C' CHCH3 3 3 The title
conpound of Exanple 4 (80 ng, 0.14 mmol) was dissol ved

WO poosirestiby | ene chloride (4 nmb) at 0 T. HOBT (2BCH{S$2008/060140

0.15 nmmol) and TEA (47 L, 0.34 5 nmol) were added,
foll owed by the addition of glutaric acid (8.8 ng,
0.67 mmol ). The m xture was stirred for 10 mn, to
whi ch EDC (28.5 ng, 0.15 mmol) was added. The

reacti on m xture s.kept .Stirri for 1 hour. at i

L ety So P Rt S st syl Fehfprice (63 me
s pianefoD Wak ALGAL - ThENBadiRaGhik Qe WaXkept8tiMas fOf | Hb@ht 0 °C, and
with 50 nbL nethylene chloride and then washed by HCl

s theatsionly wiamned yptarognel¢MRarHors and stastd vesrHgkindhdroagiéon
The QrIHN &gR&a&gh %?nﬂﬁe&ﬂrle%%%ﬁlo?ﬁg laH%hseﬁlwta%fle(e;d @”ﬁm solution
concentrate under reduce pressure. e resi due was
chrvmatgiapRedCon ssiutibe andyBtine. #hebidagicvhabe wid Ghal @erel

then 2% to 8% MeCOH net hyl ene chloride to _give the

t PediEmeyHps dhe carcentratgsh ppder gefuced prespukgyR he cextdus) was

OB B T 5 RO 03

/ NivO R @lEOCHBpounil as M3GIEHoNH ' HINKEH3((H3CL; HNohsi¢téht vGHBprBposed
HN- -NH O HCI HCI The title conmpound of Exanple 13 (45
m"UYUE37 nmmol) in 0.2 nL methyl ene chloride was

treated with HC4/di oxane (4M 0.2 nL) using the

general procedure Bto 5 give the title conpound as a
white solid. 1H NVR (CDC13): consistent with proposed
structure. HO',, / \\N N O

%,

HsG ~ NH NH o} N O
HSC—\“““ fo
CHa N HG

3 . %, _CH,
O W H OH3C CHj4
H HCI

The title compound of Example 11 (410 mg, 0.22 mmol) in 0.5 ml. methylene
chloride was treated with HCl/dioxane (4M, 0.5 mL.) using the general procedure B to
give the title compound as a white solid. 'H NMR (CDCl5): consistent with proposed

structure.
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OOHC~_ CH3 CH3 Conpound
4-trans-hydroxy-(L)-NBoc-Proline was coupled to

w@ Rosuztieehydro 10 1- napht hyl am ne using the gRECEDS1008/060140
procedure E to prepare the title conpound. 1H NWR
(CDC13): consistent with proposed structure. 129 WO
2008/ 128121 PCT/ US2008/ 060140 N3,~ N' 0 0 0 X-CH3
H3C CH3 To a solution of the title conpound of Exanple
15 (15.2 g, 42 mmol) in DCM (120 nL) at 0 C, was
added TEA (7.7 nmL, 55 mol ). MsCL1(3.92 nlL. 50.6 mol)
5 was added slowy apd the resulting solution was

stirred at 0 C for ours. 50 nL added. The
m xture was washed % 1 solution ( sat ur at ed
NaHCG3 sol ution and ne. The orga phase was
dried over Na2SOX4 Hafid~concent rat ed unteT “Nneduced

pressure to give the aru nesyl at e, as.a i1, which
was used i medi atoe%ﬁ imiNIQLHN_f teH puri f?cation.
The oil was dissg n MNaN3 10
(5.5g, 84 mmol) was\ added. Oafter Reati ng at 90 C for 8
hours, the sol uts cool ed t oot & ature
Water (100 ni) Haglsh “Bhd the i LR SHa

extracted with Et CAtwige The caof ned organi c phase
was washed by bri ne,/&rj%ﬂ over NaZ}Qg and

concentrat ed under regduc pressuredto\give the title

conpound as a whift@ Bghid. 1H NWVR ( 3 consi st ent
with proposed structdfs. 15 N3 HN CH3 M*H3CC 1 O H3C

The title compound of Example 4 (80 mg, 0.14 mmol) was dissolved in
methylene chloride (4 mL) at 0 °C. HOBT (20 mg, 0.15 mmol) and TEA (47 uL, 0.34
mmol) were added, followed by the addition of glutaric acid (8.8 mg, 0.67 mmol).
The mixture was stirred for 10 min, to which EDC (28.5 mg, 0.15 mmol) was added.
The reaction mixture was kept stirring for 1 hour at 0 °C, and then slowly warmed up
to room temperature and stirred overnight. The reaction mixture was diluted with 50
ml. methylene chloride and then washed by HCI solution (1M), saturated NaHCO3
solution and brine. The organic phase was dried over sodium sulfate and concentrated
under reduced pressure. The residue was chromatographed on silica gel, eluting with
EtOAc and then 2% to 8% MeOH/methylene chloride to give the title compound as a
white solid. "H NMR (CDCls): consistent with proposed structure.
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0" "NH H3C0 H3C CH3 130 WD 2008/ 128121

PCT/ US2008/ 060140 The title conmpound of Exanple 16
woer@stizsaat ed with TFA usi ng the general procedeeBEUS0D$060140

deprotect the BOC group. The resulting TFA salt was

coupled to Boc- Tle-OH using the general procedure D

to prepare the title conpound. 1H NVR (CDC13):

consi stent with proposed structure. 5 N3 H H3C CH N

N H3C- OoNH O "3C, J OO H3C' CHCH3 3 The title

conmpound of Exanple 17 was treated with HCL using the

general procedure B.to deprotect the BQC group. The

resulting HCl salt coupl ed to Boc- p- Al a- CH

usi ng the general

conmpound. 1H NVR 10 13): consis wi th proposed
structure. H2N H HKS® 3 NN H3C O~NeNMNH3C O - -
, \ OH3C'" CHCH3 B

o7 H H 0

HN— —NH
HCI HCI

The title compound of Example 13 (45 mg, 0.037 mmol) in 0.2 ml. methylene
chloride was treated with HCl/dioxane (4M, 0.2 mL.) using the general procedure B to

5 give the title compound as a white solid. 'H NMR (CDCl): consistent with proposed
structure.
=3 HN
Ba
/<o
HaC CHg,CHS

Compound 4-trans-hydroxy-(L.)-N-Boc-Proline was coupled to (R)-tetrahydro-
10 1-naphthylamine using the general procedure E to prepare the title compound. 'H

NMR (CDCls): consistent with proposed structure.
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To a solution of the title conpound of Exanple 18
(2.62 g, 4.5 mol) in 100 nL MeOH was added 10% Pd/ C

W@ 288/128321 10% w w) at room tenperature under N2CT/LS2008/060140

at nosphere. The mi xture was then charged with a
hydrogen ball oon and stirred for 8 131 WD 2008/ 128121
PCT/ US2008/ 060140 hours at room tenperature. After
all the starting material has been consuned, the

m xture was filtered through a CELL TE(r) pad and
concentrated under reduced pressure to give a white
solid as the title conmpound. 1H
consi stent w th proposed struct
0-11111 MmN\ HNNO 0 ~/ 0 07 < :
FIBSCHNr"'. 3 CH3 CH3 N -N O0-0 -0  H3C- - ~CH3
HA-CH3 CH3 CH3 The titl &s oHNG Exanpl e 19 (600
ng, 1.08 nmol) was di ssol ed,T DCM (25 nmL) at O T.
TEA (226 L, 1.62 mmol) was gdde8 and the m xture was
stirred for 10 mn, to \Nhl% ticsopht hal oyl di chl oride
(109 ng, 0.54 mmol) was ad d 10 The reaction m xture
was stirred for 1 hour at, (¥ i hen sl ow y warmed up
to room tenperature and stirréd overnight. Water was

Separ at 8d WitopL efESnepRad e Gt e dPAET £4 By gl in DM
t W ®anLhe °(:cmbhm T AN enlRF3SEmVBSMYES (3esh Ry, 564 mmol)

sol uti Onrﬁi saturated NaHCO8 sol ution and bri ne.

THias addpsl szlplwaé éhtwssultmg @dutmnewa%&mtedm Q¢ ferrehamg S0 mL

C PRGN %?éjd e ﬁﬂdt%e W ﬁs%%d B S u.oIE? N) E3hAMEd NatCO;
schrorraora ons l}]tln V\/I’tﬁ']

Et&Adon ﬁl’mebrﬁ% Tﬁe &@‘Xmﬁﬁ%ﬂeﬁ@&d dribdgjv‘éﬁNhJSE)JdnH|c6ncentrated under

conpound as a white solid. 1H NWR (CDC13): consistent

Wi c%qf P}'ﬁ@%l&thﬁlyq’l@ts GFusle megylate as an oil, which was used immediately

without further purification. The oil was dissolved in DMSO (180 ml.) and NaNj3

(5.5g, 84 mmol) was added. After heating at 90 °C for 8 hours, the solution was
cooled to room temperature. Water (100 mL.) was added and the mixture was
extracted with EtOAc twice. The combined organic phase was washed by brine, dried
over Na,SO, and concentrated under reduced pressure to give the title compound as a

white solid. "H NMR (CDCls): consistent with proposed structure.

EH*
N

ch7<

H,C CHs

O
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WD 2008/ 128121 PCT/ US2008/ 060140 H2NrN> \\OCH3 O

C(,---0)-CH3 H3C CH3 The title conpound of exanple
wQ@2o0882810mmer ci al |y avail able. (It coul d al so PEI/US2008/060140

prepared from 4-trans-hydroxy-(L)-N Boc-Proline: H

Marusawa et al., Bioorg. Med. 5 Chem 1399-1415,

2002). OCH3 H3CO 0-04-11" -~~O O N'DIIN N N O H3CO

O-CH3 H3 CH3 H3C H3 The title conmpound of Exanple 21

(2.5 g,4.10..2 mol di ssolved jn O m).,at O

T TeATps iy ok Tl S fuct i oo g era
WBFocsdirk e@ depfoté@ineliBOT dioup. Thwhdsalting SRS hedy@Ydoupled to Boc-
dichloride (1.02 g, 5 Mo was added. The reactjon

mke-OFeusigssthe gprarddroesdure 1 gupregareghaditle ¢rampazingwityNMR
up. 1.0, .0 r re and stirred overnight.

$@¢g§%%é%n%%§éﬁgﬁ%p%%g%%ﬁ%%gg&?eaction. The two

phases were separated and the aqueous phase extracted

by DCM tw ce. The conbi ned organic phase was washed

by HC1 solution (1M, saturated NaHCO3 sol ution and 15

bri ne. The organi c phase was dried ovg sodium sul fate

and concentrated under redud@d presg to give the
title conpound as a white sol I H NWR (CDC13) :
consistent with proposa@cs*#u N4 WO 2008/ 128121
PCT/ US2008/ 060140 OH H(Xx m N N0~ OO -~O

Q (@]

NH
HsCy
N""",
o’(

0
Hsc/<‘CHs
CHg

The title compound of Example 17 was treated with HCI using the general
procedure B to deprotect the BOC group. The resulting HC1 salt was coupled to Boc-
NMe-Ala-OH using the general procedure D to prepare the title compound. 'H NMR

(CDCl3): consistent with proposed structure.

To a solution of the title compound of Example 18 (2.62 g, 4.5 mmol) in 100
ml. MeOH, was added 10% Pd/C (262 mg, 10% w/w) at room temperature under N,

atmosphere. The mixture was then charged with a hydrogen balloon and stirred for 8
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H3C~0 OX CH3 H3C CH3 H3C CH3 To a solution of the
title conpound of Exanple 22 (3.1 g, 5 mmol) in THE

W@ 1@8/126121 was added Li BH4 (540 ng, 25 mmol) i nPETS2008/060140

batches at 0 T. After the 5 reaction m xture was
stirred at 0 C for 12 hours, 50 nL IN HCl sol ution was
slowy added to quench the reaction. The m xture was
then extracted by Et QAc three times. The conbi ned

hase wa sat urate
R A R R A T RN
uRdgeiurd RGeS PR raacEgnmay Pad bl &dncb@ra DR AduaS!
a white solid. 1H NVR (CDCl3): consistent wth
pPEpBEed sive asthitesolid apthrgitrgompounio HINMR (FD@:)ocersiptent
CH3 H3C CH3 To a solution of the

grhevfé’%o%tm?&r Exanple 23 (2.81 g, 5 mml) in DCM
(35 m.), was added TEA (1.84 ni, 13.2 mvl) at 0 C
MsC1(0.93 nmL, 12 mmol) was slowly added and the
resulting solution was stirred at 0 C for 1 hours. 20
nL 15 DCM was added. _Jhe m xture was hed by HCl
solution (1 N), satfrajed NaHCO3 sol gn and bri ne.
The organi c phase - i ed over Na2 end
concentrated under ced pressure give the crude

nmesyl ate as an orIHN was_uysed i ely

wi t hout further tmon e qu i ssolved in
DMSO (45 nl). hb (&t% a ded After
heating at 90 C f our the golutTo s cool ed

to 20 room tenperat re Vater (40 nm) wag added and
the mxture was & e i th 1$A3wﬁN2 6Q/ 128121

PCT/ US2008/ 0601%% ¢ E% Wi ce. Thej&o'@sﬁe%ﬁsorgamc
phase was washed by brins—dried 2S04 and
concentrated under redﬂéed pressure @e resi due was
chromat ogr aphed on, s icd gel, el Ut i,ith 30%to
90% Et OAc/ Hexane t 0 giyest he t|tIe @ gyﬁﬁ as a pale
yel l ow solid. 1H NWR (éDClS) consi stent with proposed

Struct Yf€ie compound of Example 19 (600 mg, 1.08 mmol) was dissolved in
DCM (25 mL) at 0 °C. TEA (226 pL, 1.62 mmol) was added and the mixture was
stirred for 10 min, to which isophthaloyl dichloride (109 mg, 0.54 mmol) was added.

The reaction mixture was stirred for 1 hour at 0 °C, then slowly warmed up to room
temperature and stirred overnight. Water was added to quench the reaction. The two
phases were separated and the aqueous phase was extracted by DCM twice. The
combined organic phase was washed by HCI solution (1M), saturated NaHCO3
solution and brine. The organic phase was dried over sodium sulfate and concentrated
under reduced pressure. The residue was chromatographed on silica gel, eluting with
EtOAc, the 3% to 10% MeOH/DCM to give the title compound as a white solid. 'H
NMR (CDCls): consistent with proposed structure.
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5H3C\ / CH S\ N/, S~02 N~ NO2 ON ),mMN\ N
NO H3C-0 0~CH3 H3C CH3 H3C CH3 The title conpound

wo@RooBsAz8Rl € 24 (1.5 g, 2.4 nmmol) and tol uene sRCT/ORRO08/060140

cyanide (888 ng, 4.9 mmol) were mxed in a seal ed
tube. The solids were then heated to 90 C and nelt to
a dark brown color liquid. After stirring for 24 hours
at 90 C, the 10 mi xture was cooled to room
tenperature. Add 3 nL DCM to dissolve the solids. The
resi due was chromat ographed on silica gel, eluting
wth 30%to 95%>EtOAc/Fbﬁqpe to give the title
conpound. 1H NMR (CDC13): i st with proposed
structure. NNNN NNS \'l NO N 0 H3CcO
OX CH3 H3C CH3 H3C CH3 135 2008/ 128121

PCT/ US2008/ 060140 To a solutfof of the title conpound
of Exanple 25 (940 ng, 0.96 @gqh) in CH3CN (30 nL) was
added K2CO3 (800 ng, 5.8 mm¥)tc room tenperature.
Wiile stirring, the white suspen3|on was added by
PhSH ( §nd BuBtomportndBRKmpRIA6E cShiefdiflg avhQhibld ?(Itl'l:%Hdealso be
at roomtenperature, the reactlon m xture was quenched
bpnﬁahﬂﬁﬁxﬁ4Sam&ham@dyéb)b&BomPnﬂhw Iwdlaphase s ale Bgoorg. Med.
separ a aqueous phase was extracted by
?%%@‘igﬁkgﬂgTagE%onbined organi ¢ phase was washed by
brine, dried over Na2SO4 and concentrated under
reduced pressure. The residue was chromatographed on
silica gel, eluting with 30%to 95% Et OAc/ Hexane to

gi ve the t|tIe co%pound as a white solid,. 1H NWR

(CDC13): conS|ste M t h propased st ructar@.
|i> ""N\'(@‘/
o)

H30 CHs
HsC' GH, HoC M

The title compound of Example 21 (2.5 g, 10.2 mmol) was dissolved in DCM
(100 mL) at 0 °C. TEA (2.13 mL, 15.3 mmol) was added and the mixture was stirred
for 10 min, to which isophthaloyl dichloride (1.02 g, 5 mmol) was added. The
reaction mixture was stirred for 1 hour at 0 °C, then slowly warmed up to room
temperature and stirred overnight. Water was added to quench the reaction. The two
phases were separated and the aqueous phase extracted by DCM twice. The combined
organic phase was washed by HC1 solution (1M), saturated NaHCO3 solution and
brine. The organic phase was dried over sodium sulfate and concentrated under
reduced pressure to give the title compound as a white solid. 'H NMR (CDCl):

consistent with proposed structure.
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10 NNNN NNS NnMNNONNO OOHCNHHNT""Y"
CH3 ~ HCCHI I (CHCH3 C- 0 0 O H3C' CHCH3 H3C

W@RiOB328131 3 The title conmpound of Exanple 26 (REGHUNNS/060140

0.19 mmol) in 0.2 nL DCMwas treated wth HCl/ D oxane
(4M 0.4 nL) using the general procedure B to
deprotect the Boc group. The resulting amne salt and
Boc-Tle-OH (86 ng, 0.37 nmol) was 15 di ssolved in DW
(4 nm.) at 0OC. To the above sol ution was added HOBT (50
ng, 0.37 mmol) and DI PEA (147 L, 0.84 mmol) in this
order. After 5 mnuytes, EDC (72 ng, 0.37H5mol) was

added. The reacti m xture was stirred fof 1 hour at
0 C then slowy” dy up oomit epperat ure and
stirred for 18 hou@ﬂlhd STE-APT €. The

reacti on ni xtur@ s ~toncdntr at edl under—v dm The

resi due was dil ut with 20 Et AL and was d by HC1L
solution (1 I\b‘s@j@t urat ed NaHCOB sol ution é’(dc%xi ne.

The organic phasgywas dried over Na2SO4 jjad CHs
concentrated under reduced pressure to give the

desire r ofh E}%le[ ' ' i :

pr oposgg QSS?%%%S rf (Igﬂ_el t%o 20%%? 1%%58}{:@%%‘%@.& & tnlihml) i THE
PANOUSRD 8¢ A6ed40B HINCNONRY 25+hinbl) in twd batGhds-at N°Q. NftS tHe
N

réar(g}lor\l mﬁture was stirred at 0 °C for 12 hours, 50 mL 1N HCI solution was slowly
added to quench the reaction. The mixture was then extracted by EtOAc three times.
The combined organic phase was washed by saturated NaHCOj3 solution and brine,

dried over sodium sulfate and concentrated under reduced pressure to give the title

compound as a white solid. 'H NMR (CDCL): consistent with proposed structure.

N3 N3
/" H H
N lllllN N N
o o
DI
H,C CHa
HsC CH, HeC CHs

To a solution of the title compound of Example 23 (2.81 g, S mmol) in DCM

(35 mL), was added TEA (1.84 mL, 13.2 mmol) at 0°C. MsCl1 (0.93 mL, 12 mmol)
was slowly added and the resulting solution was stirred at 0 °C for 1 hours. 20 mL
DCM was added. The mixture was washed by HCI solution (1 N), saturated NaHCO3
solution and brine. The organic phase was dried over Na,SO4 and concentrated under
reduced pressure to give the crude mesylate as an oil, which was used immediately
without further purification. The oil was dissolved in DMSO (45 ml.). NaN; (1.3 g,
20 mmol) was added. After heating at 90 °C for 4 hours, the solution was cooled to

room temperature. Water (40 mL) was added and the mixture was extracted with
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O/ NO OOHC33HCNHHNCH 3 CHS30-,, "~ CH

3 3 OyNLCH3 H3C.Ny0 H3C 0O O CCHH3 INHCCH3 CH3 3
wW@200Ba2812t | e conmpound of Exanpl e 27 was treat eRCT$1908/060140

HC and then coupled to Boc-Nwve-Ala-CH using a

simlar procedure as was used to prepare the title 5

conpound 14 to prepare the title conpound 15. The

crude product was chronmat ographed on silica gel,

. . 0 o :

cHHD SR DS R SRR R R, B over s,

CaRS$ L&icedad LitlchFQRPO essubd. UGk whsedueNvdY chirdthdtogrdpledn silica

NS NN'Ir OND m OO0 HC3 3 NHHN CH30

CacHeluting wit) 30N oCHSe BYSASHermIe Treava the Kide compounsirsgfpale

oy L S P M R M Iy O S SR

soI id. 1H NWR (CDClS). consistent wth pr oposed
structure. 137 WD 2008/128121 PCT/ US2008/ 060140

CHs

H5C,
o
Q 4 ‘?\l '\/( >\S
» N0,
/”'"OH —CH
ol
o= Na0
( O

Q
HsC CHy
HsC' CH, HeC CHs

ZT

The title compound of Example 24 (1.5 g, 2.4 mmol) and toluene sulfonyl
cyanide (888 mg, 4.9 mmol) were mixed in a sealed tube. The solids were then heated
to 90 °C and melt to a dark brown color liquid. After stirring for 24 hours at 90 °C, the

10 mixture was cooled to room temperature. Add 3 mI. DCM to dissolve the solids. The
residue was chromatographed on silica gel, eluting with 30% to 95% EtOAc/Hexane

to give the title compound. 'H NMR (CDCl): consistent with proposed structure.

N
/N' )
l/,
T H—CH
LT N
oM N =0
HsC CHs
HsC Ch, H,C CHa
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The follow ng exanples are included for illustrative
pur poses only and are not intended to represent or

woO povst12&1be scope of the subject matter clai medP¢iBEUS1008/060140

OCH3 H3C CH3 NH3C O OyNH H3C OH3C 3 5 (L)-Proline
met hyl ester was coupled to N-Boc-a-tert-butyl-glycine
using the general procedure Dto prepare the title
compound. 1H NMR (CDC13): consistent with proposed

rac ] ofioliRn o g iamoHaT o e PS T Rl o Fntd in

t CRRUBO(30InhI) Wslddde @ K306, ¥SH0NEg L 1€ maN @ rBbmPREAF&dIEE While
B to renove the BOC group. The resulting HCl salt was

c otipingdthe gvhiBsuspvEoRWaS alfleddiyihSthd). gemér A7 pmneb edfieestirring
D 2.
Oub GRS %SOt g U LB o

P@fﬁﬁ&ﬂ%&tﬁﬁﬂﬂ@tw@iﬁsé‘d Ve kBfardled HaGHO aqookphasd Gyas

~~ 3. 0

extracted by EtOAc twice. The combined organic phase was washed by brine, dried
over Na,SO, and concentrated under reduced pressure. The residue was

chromatographed on silica gel, eluting with 30% to 95% EtOAc/Hexane to give the
title compound as a white solid. 'H NMR (CDCl): consistent with proposed structure.

Qi 0

//,,
O miN

sc; ,,,, CHs
HsC

CH,
CH CH
8))\ 0 o/go 3
HC/FCH HC/FCH
®7 CH; ° %7 CHy °

The title compound of Example 26 (165 mg, 0.19 mmol) in 0.2 mI. DCM was
treated with HCl/Dioxane (4M, 0.4 ml.) using the general procedure B to deprotect
the Boc group. The resulting amine salt and Boc-Tle-OH (86 mg, 0.37 mmol) was
dissolved in DMF (4 mL) at 0°C. To the above solution was added HOBT (50 mg,
0.37 mmol) and DIPEA (147 uL., 0.84 mmol) in this order. After 5 minutes, EDC (72
mg, 0.37 mmol) was added. The reaction mixture was stirred for 1 hour at 0 °C, then
slowly warmed up to room temperature and stirred for 18 hours at room temperature.
The reaction mixture was concentrated under vacuum. The residue was diluted with
EtOAc and washed by HCI solution (1 N), saturated NaHCO3 solution and brine. The
organic phase was dried over Na>SO4 and concentrated under reduced pressure to give

the desired product. 'H NMR (CDCl): consistent with proposed structure.
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H3C CH3 CH3 The title conmpound of Exanple 31 was
treated with Li OH using the general procedure Cto

whywsorsize the nmethyl ester and give the titl ePCT/US2008/060140

conmpound. 1H NVR 5 (CDC13): consistent with proposed
structure. OYNH H H3C'>f-o0 H3C CH3 At 0C, to a

sol ution of Boc-L-cycl ohexylglycinol (250 ng, 1.03
nmmol) in 3 nm THE was added NaH (41 ng, 1.03 mol).
The suspension was stirred for 5 10 m nutes and was
added by the propargyl brom de solution (80% w%in
toluene, 153 L, 1.03 mml). The reaction m xtyre was
stirred for our at 0 C, then slowy e to
room t enper e ghdl stirred for 4 hourﬁ’ r
tenperature. Th&  Yelction was quenchedMs 1
solution (0.5 N, 2/[nm). The pgxture was ejtracted by
Et OAc twi ce. The cofipi gqﬁ orjg c phage s washed by

sat ur at ed NaHCO3 glb ut Nph 3 JANR ried over
Na2SO4 and concentflat ed under ced prmefsure to
give the titlélb d. 1H NMR ( CDC13)in-Cersi'st ent

wi th proposed s€ramgtlire, 139 WD 2008 128123 Hs

PCT/ US2008/ 060140 A R'SC H3 N ~\0 O COOONH
H3C I N""CH3 O N H3 The tigl.eN ound of
Exanpl e 33 (287 rrg?{\%;. ch%mml) in 19 S

treated with HCHCBiokane (4M 2 ni) usi n%;g gener al
procedure B to Hénmpue the 5 Boc group. T S'?Sesulti ng
HCL salt and the title conpound 28 (387 ng, 0.94 mol)

The title compound of Example 27 was treated with HCI and then coupled to
Boc-NMe-Ala-OH using a similar procedure as was used to prepare the title
compound 14 to prepare the title compound 15. The crude product was
chromatographed on silica gel, eluting with 30% to 95% EtOAc/Hexane to give the
title compound as a white solid. 'H NMR (CDCl): consistent with proposed

structure.

NH HN

HsC CH
3 CHSOJW“‘\\\\ \/KO CH; °
H

Cl HN
“CH,4 HsC

O 0] :r
HaC 'y OHs

The title compound of Example 28 was treated with HCI using the general
procedure B to give the title compound as a white solid. 'H NMR (CDCl5): consistent

with proposed structure.
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was di ssolved in DMF (10 nL) at OC. To the above
sol ution were added HOBT (139 ng, 1.03 mmol) and

WOLRMBA281204 L, 2.32 nmol). After 5 mnutes, EDET/LS2008/060140

ng, 1.03 mmmol) was added. The reaction m xture was
stirred for 1 hour at 0 C, then slowy warned up to
roomtenperature and stirred for 12 hours at room
tenperature. 10 The reaction m xture was concentrated

under C .The resi due.was, diluted wth EtOAc. and
washed By L REPUETDR 15 g o ap U el kil S PR are
S retide@ o Apeesbiit F@imil 1 scOedAMhEsPRS Branesclfiic8 theRVET

Na2SO4 and concentrated under reduced pressure to give
the title conmpound. 1H NVR (CDC13): consistent with

proposed structure. o = =0'vv OY- NHHV Of; O O
N~ NX,,CH3 H3C H3C ')~N HN.CH3 CH G _ I CH3 H3C O CH3
H3C N_/_OONCH3 0 CH3 H3G 0 CH CH3 15 H3c
The title conpound of ¢ Ne B4 (290 ng, 0.5 nmol)
was di ssolved in 16 my, to which Cu(OAc)2 (91

nmg, 0.5 mmol) was added.ogJRe suspension was 140 WO
2008/ 128121 PCT/ US2008£069140 heated to 90C and
gently refluxed for Bqacﬁﬁnut es. Wien all the starting
material was consuned, The reaction mixture was

cool ed to,roomt erature nc by 2% H20 .
Soluti o RineReT L ead By s @ NP B e D e wsing the
C @BRIrNgHoRUIRND € PlRASE tha@$e CUnhRRn@V'El NNBR BB CANtonsistent with
concentrated under reduced pressure. The crude product

5 pygpeseshitizn@tdgr aphed on silica gel, eluting with 50%
Et OAc/ Hexane and then pure EtQOAc to give the title
compound. 1H NWR (CDC13): consistent with proposed
structure. o = =0

The title compound of Example 30 was treated with HCl/Dioxane using the
general procedure B to remove the BOC group. The resulting HCI salt was coupled to
Boc-NMe-Ala-OH using the general procedure D to prepare the title compound. 'H
NMR (CDCls): consistent with proposed structure.
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[INHHN Of;, OONEeN ,-O H3C CH3 NH HN CHH3C 3 CH3
C~ .\CH3 H3C O H3C NH HCI HCI HN CH3 10 The title

w@oovpoesiel of Exanple 35 (216 ng, 0.19 mmol) i nPOT/US290L8/060140

DCM was treated with HC4/ D oxane (4M 0.8 nlL) using

t he general procedure Bto give the title conpound.
1H NWVR (CDC13): consistent with proposed structure. NH
HN ~~ ;~NH NNOH3C/ ""~i CH3 HN CH3 H3C C O\\CH3
H3C CH3 O H3C,NH HCl HCI HN,CH3 15 To a solution of
the title conmpound of Exanple 36 (20 ng, 0.02 nmmol) in
2 nmL MeOH was added Pd/ C ( 1096m/mb at room

t enper ature under at msp "The mi xture was

charged with a hydrogendgg$ad§ Sand stirred for 12 141
WO 2008/ 128121 PCT/ US20 00140 hours at room
tenperature. After all the[starting material had been
consuned, the nixture" "cid tered through a Celite
pad and concentrated un reduced pressure to give
the title conmpound. 1H,$NR (CDC13): consistent with
proposed structure. N3°c@/NH H3CQ\/Y~/O 5 H3C CH3 To a

sol ution of the Boc-L-cyclohexylglycinol (1 g, 4.1
nmol ) iThe B@Mcérhpound of Example 31 was treated with LiOH using the general

procedure C to hydrolyze the methyl ester and give the title compound. 'H NMR

(CDCl3): consistent with proposed structure.

O/\

NH H

HsC. O

H,C
* CHs

At 0°C, to a solution of Boc-L-cyclohexylglycinol (250 mg, 1.03 mmol) in 3
mlL THF was added NaH (41 mg, 1.03 mmol). The suspension was stirred for 5
minutes and was added by the propargyl bromide solution (80% w% in toluene, 153
ul., 1.03 mmol). The reaction mixture was stirred for 1 hour at 0 °C, then slowly
warmed up to room temperature and stirred for 4 hours at room temperature. The
reaction was quenched by HCI solution (0.5 N, 2 mlL.). The mixture was extracted by
EtOAc twice. The combined organic phase was washed by saturated NaHCO;
solution and brine, dried over Na,SO, and concentrated under reduced pressure to

give the title compound. 'H NMR (CDCL): consistent with proposed structure.
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m.) was added TEA (0.71 mL, 5.1 mmol) at 0 C. Met hyl

sul fonyl chloride (0.37 nL. 5.1 mmol) was added
wak@sligs1and t he solution was stirred at 0 C f oPCBUS2008/060140

hours. The reaction mxture was diluted with 15 nL

DCM The m xture was washed by HCl1 10 solution (1 N),

saturated NaHCO3 sol ution and brine. The organi c phase

was dried over Na2SO4 and concentrated under reduced

pressure to give the crude nesylate as an oil, which
was used i nmedi ately mrthout further purification. The
oil was dissolved in to which NaN3 (540

ng, 8.2 mml) was adde
hours, the solution
Water (20 15 nlL) was ed a he m xture was
extracted with EtOj¢ tiM ce. The conbined organic
phase was washed by bBYi"ee, dried over Na2SO4 and
concentrated under f%duced pressure to give the title
conmpound. 1H NWR (EBCL3): consistent with proposed
structure 142 WD 2618/ 128121 PCT/ US2008/ 060140 H N

D The. e S COMBOUR! SRSt 53874 g Mg oDan 4 ml iy was

| Redied with }E@M)Rﬁ§ne M‘I\@aj 8f) Wik tﬂé%gapﬁr%@&iugélﬁlto Perfidve the

using the general procedure B To renove the
gB@ugnnmh§h¢BsuhmgﬁﬁﬂH@aaméﬂmtahdonmeumd2$éﬁﬁonpéUHdnHMD

O AR BN PR G 8% ToRG e whiER el b 139

(3301mB, m@oﬂ‘ﬁnmpﬁAqlﬂlm PLPEé’Q (8. LA fed? SARinimes) EDC 5197 mg,

After 5 mnutes, EDC (468 ng, 2.44 mmol) was ad
Th3mameb)iven adilset The reeggons mvrtrl@dweroﬁﬂr@d heyulr heyr aOO E€ then

slowly warmed up to room temperature and stirred for 12 hours at room temperature.

IOer. /\ﬁkng at 70 Cfor 6

o roof tenperature.

The reaction mixture was concentrated under vacuum. The residue was diluted with
EtOAc and washed by HCI solution (1 N), saturated NaHCO3 solution and brine. The
organic phase was dried over Na,SO,4 and concentrated under reduced pressure to give

the title compound. 'H NMR (CDCl): consistent with proposed structure.

CH
CH wCH3 HsC. °
OgN
Hao” NP “CHs
O~_-CHs HsC O
HsC
CHote ¥ CH,

The title compound of example 34 (290 mg, 0.5 mmol) was dissolved in 16
ml CH3CN, to which Cu(OAc), (91 mg, 0.5 mmol) was added. The suspension was
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then slowy warned up to roomtenperature and stirred

for 12 hours at room 10 tenperature. The reaction
worRoosaez&2vas concentrated under vacuum The reRCTHUS2008660140

diluted with Et OAc and washed by HCl solution (1 N),

saturated NaHCC3 solution and brine. The organic

phase was dried over Na2SO4 and concentrated under

reduced pressure to give the title conpound 1H NNR

( nsi.st e it se uct )
OB 10 40 e o AR B8 SKASH S g gt was
Cbsnsﬁﬁlea e kdbctiOnn@ttufenastdobled t§%ﬂ?@t€h@be@zﬁur@( teed39) 2%
03 1.83 mol) in 18 nL MeOH was added /C (103
nr@IHs W/lwonaandrewmt%hp@mgﬂ@ew@é? The combmé prgangs phase
r n
oty ALt P NEROEIEY 5%kl bt RS BLIA7 e Bl product
5 t hes Sh@htat@aplﬁﬂ eh Isﬂica hald cheag webmUNBM At/MR xfexdndrtRen pure
143 WO 2008/ 128121 PCT/ US2008/ 060140 was, filtered
t KQOgH aivers itk qompospd dOAMR(ER " cangistent with perposed
PLeSIH.e to give the title compound. 1H NWVR (CDC13):
consi stent with proposed structure. v YHN- NHHH
HN H3C eN,,-OCH3 H3C NH HN H3 C 3) CH3 H3C O CHs
H3C N OY N CH3 CH3 H3C-O

OpryO

CH ‘\\\CH3 HsC.
oo R HCI HN,
10 The title compound of Example 35 (216 mg, 0.19 mmol) in 0.4 mI. DCM was

treated with HCl/Dioxane (4M, 0.8 ml.) using the general procedure B to give the title
compound. 'H NMR (CDCls): consistent with proposed structure.

Qo O

NH H

—a o
o [\D N O
HaC; f"” CHa

Z

NH HN cH
HoC” by, L CHs oG CHy °
N 0
L HOI HN gy
15 To a solution of the title compound of Example 36 (20 mg, 0.02 mmol) in 2

ml. MeOH was added Pd/C (2 mg, 10% w/w) at room temperature under N>

atmosphere. The mixture was charged with a hydrogen balloon and stirred for 12
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CH3 H3 HBC ICH 5 3 The title conpound of Exanple 40
(250 ng, 0.44 mol) was dissolved in DCM (8 nL) at O

wWa2008828103 L, 0.66 nmol) was added. The sol ut PORIUSZNE8/060140

stirred for 10 mn, to which isophthal oyl dichloride
(45 mg, 0.22 nmmol) was added. The reaction m xture
was stirred for 1 hour at 0 C, slowy warnmed up to RT
and stirred 10 over ni ght Wat er was added to quench

e reaction. S re separat and th

s AL srE it R GRTREE YR BB Fra R dre
Ohﬁﬁtﬂké?wmﬁlﬁ&ed WaSu helfle DpadHnll @akeHuta@d (ndM reduced pressure to
Sat urated NaHCO8 spl ution and brine. The organic

pBivsdhode ermpatindy 3F NOFR{GRCEN doasistennvite prapesadreiueire.
under reduced pressure. The residue was

chr omat ographed on silica gel, eluting wwth 50%
Hexane/ Et OAc, 15 then pure EtOAc to give the title
conmpound. 1H NWMR (CDC13): _<consistent with proposed
structure. 144 WO 2008/ 14811 PCT/ US2008/ 060140 o0 o N

NHHI / HHNOeNO ONOTJTH¥} """~ ,,((CH3 H3C |
NHHN I ~CH3 CH3, ,,~,,~ N3C O CH3 H3C NH HCl HCI
HN CH3 The title conpound Exanple 41 (69 ng, 0.057

mmol) in 0.1 nL DCM was "Ctgeat ed with HCL/ D oxane (4M
0.25 nlL) using the general procedure B to give the 5

title qonROWIdn ol thdWR- L@@%ﬁéxsyl%%aﬁbls@%m 1Whinl38 in DCM (15

%%d@ﬁééc{ %1%5%%)671 ml, 5. 1 mmol) at 0 °C. Methyl sulfonyl chlorlde (O 37 mL.
5.1 mmol) was added slowly and the solution was stirred at 0 °C for 3 hours. The
reaction mixture was diluted with 15 mI. DCM. The mixture was washed by HCl
solution (1 N), saturated NaHCO; solution and brine. The organic phase was dried
over Na,SO, and concentrated under reduced pressure to give the crude mesylate as
an oil, which was used immediately without further purification. The oil was
dissolved in DMSO (20 mL.), to which NaN3 (540 mg, 8.2 mmol) was added. After
heating at 70 °C for 6 hours, the solution was cooled to room temperature. Water (20
mL) was added and the mixture was extracted with EtOAc twice. The combined
organic phase was washed by brine, dried over Na,SO, and concentrated under

reduced pressure to give the title compound. 'H NMR (CDCls): consistent with

proposed structure.
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3 A 0C toawell-stirred m xture of
4-trans-hydroxy-(L)-NBoc-Proline (10 g, 10 43.2

woreeB)26121 200 nL DMF was added HOBT (6. 13 g, 4BCHUS2008/060140

mol ), D PEA (11.9 ni, 68.1 mmol) and EDC (8.7 g,

45.4 mol) in this order. After 10 mnutes, (R)-
tetrahydro- 1- naphthylamne (6.5 nL, 45.4 mol) was

added. The m xture was stirred for 1 hour at 0 C

then slowy warned up to roomtenperature and stirred
for 12 hours at roomtenperature The reaction

m xture was concentr at ed u uumto 15 renove the
DMF. The residue was dil Et QAc (150 nL) and
washed by HCl1 soluti ORG urat ed NaHCO3

solution and brine. The Nyanl c hase was dried over
Na2SO4 and concentrat;e&i der reduced pressure to give
the title conmpound r%oe "Yield 15.2 g). The crude

was used directly in next® step wi thout purification.

The product and rel atd spurity was confirmed by

LC-MB. 145 WD 2008/ 128121 PCT/ US2008/ 060140 Exanpl e

44 P- I

of theTthlyfilﬁg%% oun(gEQaE1 anp@ 4 1%%&§§IEQ%LI?§CMW%
i re@GWWithI20l/ Mok anvacMyddatl) TErhg (He. génearal pioBedumoB)to agm@ve the

b airon e A6 1ok nf g i SouPrindly Drited (e 222
hauhst) wad dlsﬁﬂlvwm @ddad. at htee 19 ot %&e%ﬁﬁfé@%éj adBéd

HC1 solution (1 N), saturate NaHCO3 sol uti on and
bHQﬁaT (ﬁ@@gr@é&hm@q@h@@@w d5bed.-. Hv@rmiNah SHterhmimges, EDC

ﬂ{ﬁerg% gf‘ jéég rqlgﬁorll)g‘zevlgls aa%lhl gﬁh V{gac%so%%rélgtutrg %\s/tg {écf f%r ?rhour at 0°C,
WkHeRGUIw1E W airfed up ud tdont@bdperuurd hed likedV@8 12 h&®i0lavRDni N
DVBSO (180 L), to which NaN3 (5.5g, 84 mmol) was

adiamngratue; Ehe ﬁ:@gtﬂqrh@u(é@re oGS @opqg:,ntrgteﬁ @gflesr vacyigg. The residue was

”@;h%eh Wieh %)Acc %g%h@d bPAL LATRGT At %atu%’é%édgeﬁ Iflﬁ& solution

was a xture was ex rac
EtfhbriiaMIte orgEIne: ;ﬂmnéownedim@ir @anNa, Jhase cvasentvasideanddisreduced
by brine, dried over 4 _and c ntrated under

r @Eﬁﬁ%ﬂ t(bglég thertul etC@nleOV% 1 %NM]?‘I DC? 3): consistent with proposed

structure.

H
N
HsC. =

r'y
Tsalle
b
HaCn, A,

N CH3z

A

O

HCj\CH
3 CHy 3

To a solution of the title compound of Example 39 (1.03 g, 1.83 mmol) in 18
ml. MeOH was added Pd/C (103 mg, 10% w/w) at room temperature under N>
atmosphere. The mixture was charged with a hydrogen balloon and stirred for 8 hours

at room temperature. After all the starting material had been consumed, the mixture
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conmpound (crude yield 15.2 g). The crude was used
directly in next step wwthout purification. The

wee@dozgizand rel ative purity was confirnmed by RCO/NR008/060140

146 WD 2008/ 128121 PCT/ US2008/ 060140 Exanple 45 N3 HN
IO CH3 NH3C 0O H3C ~ O-NH H3C-0 H3C CH3 To a
solution of the title conpound of Exanple 44 (11.4q,
29.5 nmmol) in 30 5 nL DCM was added HC1l/ Di oxane (4N,

et (e TR kY PP e OFBT B YRy s Dokt wive

MR ey @ehfayind. CHMBMR AFIDEL;): @bhsidth vaitiapropHgd Reh&tieal
had been consuned, the solvents and 1 were renoved

under reduced pressure to give the free am ne salt
(9.48 g). The resulting amne salt (9.48 g) and
N-Boc-a-tert-butyl-glycine (6 59, 28.1 10 mmol) was
di ssolved in 250 nL. DMF at 0 C, to which HOBT (3.99 g,

29.5 mvol) and DI (11 6 m,, nol ) were added.
After 5 m nutes, *h i ;Agjfﬁhnl) was added.
The reaction m xture s| re zor~1 hour at 0 C,
then slowmy warned yp to room rature and stirred
for 12 hours at roon1 eraturq;?Ll reaction

ni xture was concent1 under vaiim to renove the
DMF. The residue 't s dlluted W, @fgfcwm (200 nl)
and washed by HCI™seiditien (1 Ny ateirated NaHCOB
sol ution and brine. ThE Qr gani ase was dried over
Na2SO4 and concent r& el under&ﬁéGWCed pressure to
give the title conpound™&fiugerVield 14.8 g). The
crude was used directly i nextstep without

purification. The product and relative purity was
conf i r e tify Cﬁ@pwwd S xpmplagh P90 ang dgipmol) was dissolved in

P%l\%% 9&%/ a@@eé.‘l’?EA (93 uL, 0.66 mmol) was added. The solution was stirred
for 10 min, to which isophthaloyl dichloride (45 mg, 0.22 mmol) was added. The
reaction mixture was stirred for 1 hour at 0 °C, slowly warmed up to RT and stirred
overnight. Water was added to quench the reaction. The two phases were separated
and the aqueous phase was extracted by DCM twice. The combined organic phase
was washed by HCI solution (1M), Saturated NaHCOj3 solution and brine. The
organic phase was dried over sodium sulfate and concentrated under reduced pressure.
The residue was chromatographed on silica gel, eluting with 50% Hexane/EtOAc,
then pure EtOAc to give the title compound. 'H NMR (CDCl): consistent with

proposed structure.
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Exanple 46 N H HB3C CH3 NN H3 NOo~NH C H3C J
"CH3 0 OOHIC" CHCH3 3 To a solution of the title

we@orspoeaidl of Exanple 45 (14.8g) in 30 nL DCM 5P@EES2008/060140

added HC1l/ Di oxane (4N, 28.1 mL, 112 mol) at room
tenperature. The solution was stirred at room
tenperature for 3 hours and nonitored by LC-MsS. After
all the starting material had been consuned, the

sol vents and HC1 were renoved under reduced pressure
to give the free amne salt. The resulting am ne salt

and N-Boc- N net hyl<gl ani e (504 g, 8 mol) was 10
di ssol ved in 225 Q ch HOBT (3.8 g,

28.1 mmmol ) and DI PEA NH('.M 68.2 mol ) were added.
After 5 mnutes, EDE4(5.4 g, 28.1 ) was added.
The reaction mxtuge@s stirre of, 1 hour at 0 C,
then slowy vvarrrggl p to roomteéngerature and stirred

for 12 hours at Nt enper at ur e. wTH8f eaction m xture

was concentrated ufi .‘\\qﬁacuumWVe the DMF. The
resi due was dil uted wianhcal5 Et (180 nmL) and washed
by HCL solution (1 Rf, saturated NdHCOS soI ution and

concentPar U8 cGinu PToReHTS o (a2G &R DaD A0 M was

C AR LGOS xR l(ﬁ?ﬁ e us1ﬁ% e dede pldcdRe BQo 98%%the
Et OAc/ Hexane gradual |y to give the title conpound

( sige gogpoml. FIMNMR (¢Dsilg p@ormse'@dvvltb Prefipschegichntng
starting material 4-trans-hydroxy-(L)-N Boc-Proline).
The product 20 and rel ati vExpuplet4y was confirned by
LC-MS. iH NWR (CDC13): consistent with proposed
structure. 148 WD 2008/128121 P S2008/ 060140

.

g0

H3c+ CH,
CHs

At 0°C, to a well-stirred mixture of 4-trans-hydroxy-(I.)-N-Boc-Proline (10 g,
43.2 mmol) in 200 mL. DMF was added HOBT (6.13 g, 45.4 mmol), DIPEA (11.9
ml., 68.1 mmol) and EDC (8.7 g, 45.4 mmol) in this order. After 10 minutes, (R)-
tetrahydro-1-naphthylamine (6.5 ml., 45.4 mmol) was added. The mixture was stirred
for 1 hour at 0 °C, then slowly warmed up to room temperature and stirred for 12
hours at room temperature. The reaction mixture was concentrated under vacuum to
remove the DMF. The residue was diluted with EtOAc (150 mlL.) and washed by HC1
solution (1 N), saturated NaHCO; solution and brine. The organic phase was dried
over Na>SO4 and concentrated under reduced pressure to give the title compound
(crude yield 15.2 g). The crude was used directly in next step without purification.

The product and relative purity was confirmed by LC-MS.
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Exanple 47 HzN HC CF13 NN 3 HC O oNHO NY 4jCH 3
OOH3C-CH3 CH3 To a solution of the title conpound
W@RooBA28Rl € 46 (14.9 g, 25.6 nmol) in 100 5 nmlP@®ETE008/060140

was added 10% Pd/C (1.49 g, 10% w w) at room
tenperature under N2 atnosphere. The reaction m xture
was then vacuuned, charged with a hydrogen ball oon
and stirred for 8 hours at roomtenperature. After all
the starting material has been consuned, the m xture
was filtered through a CELL TE(r) pad and concentrated
under reduced pressure to give a ite solid as the
title compound (crude yielgﬁﬂﬁﬁéﬁg? 10 98% . The crude
was used directly in next step without purification.

The product and relative purit s confirnmed by
LC-Ms. iH NMR (CDC13): consiste Nt h proposed
structure. Exanple 48 I\ /Il HN ~~NH O~ 1 O NO

NNNTIt 1/CH3 HSCNH}-WCHCHS H3C ~(O C CH3
~ r\3 N-CH3 H3GN N oY
o

\-CHs
H;C CHs

To a solution of the title compound of Example 43 (15.2 g, 42 mmol) in DCM
(120 mL) was added TEA (7.7 mL, 55 mmol) at 0 °C. Methyl sulfonyl chloride (3.92
mL. 50.6 mmol) was added slowly and the solution was stirred at 0 °C for 5 hours. 50
mL DCM was added. The mixture was washed by HCI solution (1 N), saturated
NaHCOj; solution and brine. The organic phase was dried over Na,SO, and
concentrated under reduced pressure to give the crude mesylate as an oil, which was
used immediately without further purification. The oil was dissolved in DMSO (180
mL), to which NaNj3 (5.5g, 84 mmol) was added. After heating at 90 °C for 8 hours,
the solution was cooled to room temperature. Water (100 mL) was added and the
mixture was extracted with EtOAc twice. The combined organic phase was washed
by brine, dried over Na,SO, and concentrated under reduced pressure to give the title
compound (crude yield 15.2 g). The crude was used directly in next step without

purification. The product and relative purity was confirmed by L.LC-MS.
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O-,\\OOd>0 H3CG~CH3 HA- CH3 15 CH3 CH3 149 WO

2008/ 128121 PCT/ US2008/ 060140 The title conmpound of
weEx@speea2n7 (2.0 g, 3.6 mmol ) was di ssol ved i nPQIVBESZ08%5060140

m) at O T. HOBT (551 ng, 3.6 mol) and

5-am no-isophthalic acid (352 ng, 1.8 nmol) were

added, followed by the addition of D PEA (0.94 niL, 5.4

nmmol) and EDC (609 ng, 3.6 mmol ). The reaction

m xture was stirred for 1 Eour 1at4;0 C, and 5 then

slowy warned up to roomt re and stirred

overni ght. DMF was renoved under ya

residue was diluted with 40 nL Et
solution was washed by HCI™sol uti ¢

1M, saturated

NaHCO3 sol ution and brine. Th Al phase was
dried over sodium sul fate cancentrated under
reduced pressure. The rsg owas chromat ographed on

silica gel, eluting with&0#to 95% Et OAc/ Hexane, 10
then 2% to 15%I\/EO-VDCI\/IgrOduaIIy to give the title
conpound (1.38 g with purity and 364 ng with 90%
purity, 71.8%. The pro tt"and relative purity was
confirmed by LC-MS. 1H NWR (CDC13): consistent with
proposed structure. Exanple 49 HNI\ OCH3 "NH O~ 1 O

N 2 0 BB R AP GRS N i 0

t intll BCM mpe drtbddﬂC]EQmXphfe(% 205.18B, bl8 hmdB atmain) tempetQure.

ghhg%lm\q%zwgg?tg%ﬂkg%o% ?e%&e?at&é’%or §1 h(2)urrsn§hd ]rh%mStore Iy)LC—MS.
After all the starting material had been consumed, the solvents and HC1 were removed
under reduced pressure to give the free amine salt (9.48 g).

The resulting amine salt (9.48 g) and N-Boc-a-tert-butyl-glycine (6.5 g, 28.1
mmol) was dissolved in 250 mL DMF at 0°C, to which HOBT (3.99 g, 29.5 mmol)
and DIPEA (11.6 mL, 66.4 mmol) were added. After 5 minutes, EDC (5.66 g, 29.5
mmol) was added. The reaction mixture was stirred for 1 hour at 0 °C, then slowly
warmed up to room temperature and stirred for 12 hours at room temperature. The
reaction mixture was concentrated under vacuum to remove the DMF. The residue
was diluted with EtOAc (200 mL) and washed by HCI solution (1 N), saturated
NaHCOs solution and brine. The organic phase was dried over Na,SO, and
concentrated under reduced pressure to give the title compound (crude yield 14.8 g).

The crude was used directly in next step without purification. The product and relative

purity was confirmed by LC-MS.
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The solution was stirred at roomtenperature for 3
hours and nonitored by LCMS. After all the starting

worgdosn2sk1 had been consunmed, the sol vents and MOL/USEOE 060140

removed under reduced pressure to give the free am ne
salt as an pale yellow color solid, which 20 was

di ssolved in 18 nL water. The above sol ution was
filtered through a 0.45m syringe filter and

| yophilized to give the tif{le conpound as an off white
foamlike solid (1.24 g, gé@%ﬁbﬁ%r 3 steps fromtitle
conpound of Exanple 4). The product d relative
purity was confirmed by LC- MBy_ 1H N CDC13):

consi stent with proposed %Lruc urde. 0 WO
2008/ 128121 PCT/ US2008/ 06 a 50 ~CH3 HO, "
0.4 NO OO HsC CHCHs“% t%0 C, to a

wel | -stirred mixture b&>’

4-trans- hydroxy- (L) - N—B grollne (11.56 g, 50 mmol)
in 250 nL DMF was add (6.76 g, 50 mmol ), DI PEA
(13.1 m, 75 mmol) and EDC (9.58 g, 50 nmol ) in this
order. After 10 nmi nut &s L 3% 10 met hyl benzyl ani ne
(6.36 nL, 50 mmol ) was added. The mixture was stirred
for 1 hour at 0 C, then slowy warmed up to room

t enper t d for urs at

t emper dour R ot R orionnd of E4mel e 4 LLRhiacga oM

uRge ﬁdd’e@qll’(gﬂbkﬁaﬁ@mw eg.1tAe, A mmbhe k6sth ef@tare. The solution
diluted with EtOAc (150 nli) and washed by 1 solution

( wanptirehatupamdempeaoaios dihgtisend amhitorddriey, LGMS. After all the

coMRe P PR s bRl T SRR Vereopmorsd ynger

C aroeNsre{sFrdidaivyihelite hmi@bsatt) . The crude was used
directly in next step without purification.

pr oduc t'ha ssulter anmigesabanidt-BrsIN-ewstylahsinedy . 4Lg:2|6§ mmol) was
BEAmRL& 225N DNINaHRC, to which HOBT (3.8 g, 28.1 mmol) and DIPEA

(11 mL, 63.2 mmol) were added. After 5 minutes, EDC (5.4 g, 28.1 mmol) was
added. The reaction mixture was stirred for 1 hour at 0 °C, then slowly warmed up to
room temperature and stirred for 12 hours at room temperature. The reaction mixture
was concentrated under vacuum to remove the DMF. The residue was diluted with
EtOAc (180 ml.) and washed by HCI solution (1 N), saturated NaHCO; solution and
brine. The organic phase was dried over Na,SO, and concentrated under reduced
pressure. The residue was chromatographed on silica gel, eluting with 30% to 95%
EtOAc/Hexane gradually to give the title compound (14.9 g, 77.6% for 7 steps based
on the beginning starting material 4-trans-hydroxy-(1.)-N-Boc-Proline). The product
and relative purity was confirmed by LC-MS. 'H NMR (CDCl): consistent with

proposed structure.

148



9NO O_ O )-CH3 H3C CH3 151 WO 2008/128121
PCT/ US2008/ 060140 To a solution of the title conpound
wW@RooBA 28Rl € 50(15.95 g, -47.7 mmol) in DCM ( 15BCTAIP2008(660140
added TEA (8.32 nL, 59.7 nmol) at 0 C. Methyl sulfonyl
chloride (4.44 nL. 57.3 mvol) was added slowy and the
solution was stirred at 0 C 5 for 5 hours. 50 nL DCM
was added. The m xture was washed by HCl solution (1
N), saturated NaHCO3 sol ution and.brine. The organic
phase was dried over NaZS(ﬁ—%Eﬁﬂgoncentrat ed under
reduced pressure to give the crude late as a white
foam|ike solid, which was" ately without
further purification. The §%I ( {\ ssol ved i n DVSO
(200 nL), to which NaN3 0, } ) was added.
After 10 heating at 90 (':‘g whoeurs, the solution was
cool ed to room t enper at uNaerFV\ater (100 nL) was added
and the mixture was eXfnadfed with Et OAc twice. The
conbi ned organi ¢ phasgdwaS™washed by brine twice,
dri ed over Na2SO™4 and c?@centrat ed under reduced
pressure to give the tjc §Hscorrpound (crude yield 17.54
g). The crude was used irectly in next step without
purification. The product and relative purity was 15
confirmed by LC- V5. Exanple 52 N3 HN
O H3Clp a spiytjoniqs tha title OQPQOQEXWIM%HJ?@&& 61mrt1<wém 100

o ARSI PR RLRE AR B rhlerh SR ol v

ahtnﬁ@pmré.éﬂ’&afeattiﬁhemxture was then vacuumed, charged with a hydrogen

balloon and stirred for 8 hours at room temperature. After all the starting material has
been consumed, the mixture was filtered through a CELITE® pad and concentrated
under reduced pressure to give a white solid as the title compound (crude yield 14.0 g,
98%). The crude was used directly in next step without purification. The product and
relative purity was confirmed by LC-MS. 'H NMR (CDCl5): consistent with proposed

structure.

Example 48

HN ’NH

ulN
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The solution was stirred at roomtenperature for 4
hours and nonitored by LCMS. After all the starting

worgdosn2sk1 had been consunmed, the sol vents and MOL/USEOE 060140

removed under reduced pressure to give the free am ne
salt (15.89 g). 152 WO 2008/128121 PCT/ US2008/ 060140
The resulting amne salt (2.48 g, -7.44 mol) and
N-Boc-a-tert-butyl-glycine (1.94 g, 8.4 mmvol) was

5. 4 Bt fUBRATBrER (5 2ef 7 BT Th R igdifin Dve

At36?ﬂhL$ af) UIBSBTERX] fnk; $8 néimol) nd51RAJ- 1s\6@§tha1<ﬂ@ﬁﬂd (352 mg,
The reaction mxture was stirred for 1 hour at C,

t Adrmeiobww e 8ddesl Frdlpwigd bydhe WQW@?%%9%& 5.4 mmol) and
S‘E‘ﬂ &)‘69%% 3]62mpn Ll‘)r th%trecrlc?%glnlngﬁ}?ee w% ifeq fgp § h01t1r at 0 °C, and

reac Xtur was concen nder vacu

I €en\seovill &y AoiEd uﬂ' Rerdoasiceperatwaand ktirtdach emigit. BMIAGas removed
(50 nm) and washed by HCl solutjon (1 sat ur at ed

N&P{é%ﬁa%w%ﬁmbweé%d%rwwﬂuﬁ%%b damlct dhggesulfingeglution

oYL RS A0 SRR GG ARIRICOPHERE RSP B

C pbate waasiriad ederd;od'ﬂm’( bulfatcnamiexohcattapEdwintdbomtiuced pressure. The
purificati

duct d | ativ [
chnio it e o b et 8B o ¥ D atexane.
I 163 % 5Nt Me DM a1 (PRvE e HRContdeh (1.28 % }\ﬁgl 95%

To a solution of the title Conpound of Exanple 5
g puri. and 3Awhg with 98¢ purity, DEM %ad ha@d@dctl—mﬂ/rﬁiauwap@ity was

SoPTsH i 3 ¢ " (FAGHP PR ed e
t

and nonitored by LC M. er aII the starting
mat eri al had been consunediX#BRELd| vents and HC1 were

WKQ'(

||IN
N N

o) o) o) fo
o HN ""%CHa
HaC CHa HsG CHa

CH )\ >/§OH30
HN—CH, HaC—NH

HCI HCI

To a solution of the title compound of Example 48 (1.38 g, 1.08 mmol) in 10
mL DCM was added HCl/Dioxane (4N, 4.2 ml., 16.8 mmol) at room temperature.
The solution was stirred at room temperature for 3 hours and monitored by LC-MS.
After all the starting material had been consumed, the solvents and HC1 were removed
under reduced pressure to give the free amine salt as an pale yellow color solid, which
was dissolved in 18 ml. water. The above solution was filtered through a 0.45um
syringe filter and lyophilized to give the title compound as an off white foam-like
solid (1.24 g, 70.3% for 3 steps from title compound of Example 4). The product and
relative purity was confirmed by LC-MS. 'H NMR (CDCls): consistent with proposed

structure.
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20 under reduced pressure to give the free amne salt.
The resulting am ne salt and N Boc- N net hyl -al ani ne

W@ 2008/128121 8. 2 nmol ) was dissolved in 74 nL DMFCHUSDOLN)60140

to which HOBT (1.11 g, 8.2 mmol) and DI PEA (3.2 ni,
18.4 mmol) were added. After 5 mnutes, EDC (1.57 g,
8.2 mmol ) was added. The reaction m xture was stirred
for 1 hour at 0 C, then slowy warnmed up to room 153
WO 2008/ 128121 PCT/ US2008/ 060140 tenperature and
stirred for 12 hours at roomtenperature. The reaction
m xture was concentrated under vacuumto renove the
DMF. The residue was diluted with EtOQAc (50 nL) and
washed by HCLl solution (1 N), saturated NaHCO3
solution and brine. The opgafpe sphase was dried over
Na2SO4 and concentrated under reduced pressure. 5 The
resi due was chromat ographed on stdjca gel, eluting
with 30%to 95% Et OAc/ Hexane ¢ ally to give the
title conpound (3.8 g, 87.4%for steps based on the
begi nning starting mat erdgl HN" NCH,

4-trans- hydroxy- (L) - N Boc-[Prpine). The product and
relative purity was confirmid by LCMS. 10 Exanple 54
HZN HCCH3 NNs CH3 H3CAo0 o~NH C H3C, J *-CH 3
C OF13C-CH3 CH3 To a solution of the title conpound
of Exanple 53 (3.48 g, 6HL T k) in 100 nL MeOH, was
added 10% Pd/ C (348 ng, 10% W w) at room tenperature
under N2 15 atnosphere. The reaction m xture was then
vacuuned, charged with a hydrogen balloon and stirred
for 8 hours at roomtenperature. After all the

11t er 88 OB BLH 5 BELL PRty g KB b HpGdroie (11.56
g, 50 mmol) in 250 mL. DMF was added HOBT (6.76 g, 50 mmol), DIPEA (13.1 mlL,
75 mmol) and EDC (9.58 g, 50 mmol) in this order. After 10 minutes, D-a-
methylbenzyl amine (6.36 mlL., 50 mmol) was added. The mixture was stirred for 1
hour at 0 °C, then slowly warmed up to room temperature and stirred for 12 hours at
room temperature. The reaction mixture was concentrated under vacuum to remove
the DMF. The residue was diluted with EtOAc (150 mlL.) and washed by HCI solution
(1 N), saturated NaHCO3 solution and brine. The organic phase was dried over
Na,SO, and concentrated under reduced pressure to give the title compound (crude
yield 15.95 g). The crude was used directly in next step without purification. The

product and relative purity was confirmed by LC-MS.

Example 51

X

MN CH3

N O
o

Q
CHs;
H;C CHj
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under reduced pressure to give a white solid as the
title conpound (crude yield 3.3 g, -100% . The crude

wor@sazssael directly in next step without purifiREE/USI908/060140

The product 20 and relative purity was confirned by
LC-M5. iH NWR (CDC13): consistent with proposed
structure. 154 WD 2008/128121 PCT/ US2008/ 060140
Example 55 I~ ~| HNCH3 H3 NH HNN n.miN vj~/NN O
~ OO[O HCNHIM.CH3 FiISBCHN,CH3 3 CHb' \ O3C3
N-CH3 H3C-NL O O O>0 H3C-~CH3 HA-CH3 CH3 CH3 The

title q@mmﬁ)@ff@«ﬁmﬁ &&Mﬁn 54181 ¥ W0l
di ssolved in 5D\ 46 n redn %GBT((’GZSEETQM 6(1))m

miASIN (AHmB,) Wﬁ@% A -8 flﬂmﬁ?m rgmoRed § @dﬂ@ﬁybwéf()@ﬂ

( ] 0
o SBPETR1- Tl s AL IE i g ac 0°C
Mgor Fhduts. $0@hI). DCMevasadddd. Qhe Mixtuty was Washed biy @ ofudion (1 N),
1 hour at 0 C, and then slowy warnmed up to rqoom

t é%Fb@F% N#ECQnepluden %I}déalrxeoTthrgﬁ%la PhasgtWasghiefl over Na,SO, and
RS i B8 FTPLBFRGURH 08, f B i
s sd>1ut wdrichhass wead ivecheipteHClithew! futth@mu(iﬁk@tlons aheis@ideslas

onerrzghsCT eBD ol St SRP P2l unfitrrelies gide Arcer

PHESHUI2 00 I Eor' BRI U R utidn W ARLRE rt@%%ﬁlgte%[beﬁtﬁﬂecﬂ/ater (100
gel, €luting with 50%to 90% Et OAc/ Hexane, then 2%to

1@%) Vel DEMrgh thd nuktuge ves gitmetet hatht O/ e tworpdhiadombined

oy hatt i VAR B b BV el o Mo et Eghspatatea under
¢ aifutEdBidsdaye lghEhe '{Me NMRpO&AIGLR)de QNS SUSNITHY drfde was used

proposed structure.
directly in next step without purification. The product and relative purity was

confirmed by LC-MS.

Example 52

Ng Z//’\
HN
CH,
O
O

CH; 'N
H3C

H3C O

HsC CHa

To a solution of the title compound of Example 5117.54 g, ~47.7 mmol) in 30
ml DCM was added HCl/Dioxane (4N, 35.8 ml., 140.3 mmol) at room temperature.
The solution was stirred at room temperature for 4 hours and monitored by LC-MS.
After all the starting material had been consumed, the solvents and HC1 were removed

under reduced pressure to give the free amine salt (15.89 g).
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WD 2008/ 128121 PCT/ US2008/ 060140 Exanple 56 |~ HN CH3
H3C "~NH HNNDNYNO OOO[O NHH3CHN,,"/NH 3

WO308e121 CH3 ~O 3C C3 HN-CH3 H3CGC-NH HCl HClI PADUS2008/060140

solution of the title conmpound of Exanple 55 (1.756 g,
1.48 mol) in 5.9 5 nL DCM was added HCl/ D oxane (4N,
2.96 n., 11.8 mol) at roomtenperature. The solution
was stirred at roomtenperature for 4 hours and

noni t ored by LC- M5 fter, all the starti mat er i a .
nad bedne etualtos vl Qe Bar ¢ aRuShant NEBe Fafbylly-eiveine
updes or eduaesl) Raganssieed @& 73 ME DNVIE at 0 &€, 8RHIeh HOIBIT @sl4 g, 8.4
an white color solid, which was dissolved in 10 nL

watneel) amhR IRy (B3 g9l U8idonmablswere adéade Aftehp augiicn HPG 6hol g,
S 10 filter, ri W t ' o

 YORRRD 2t gt e e RS A Y Sl e PRA pIC.then lowly
f danmed ke tsebmtempeadurg anB4irbbHO12 Bowt ep®ofnr tomptiatre The

conmpound  of Exanple 4). The product and rel ative .
pEfactign WAL UK SoRedUBrdiadyy acum et gPME. The residue

C - . . n
OOy DB LS By STt
wWiNaH(Xd;i sohebnrist brine ldfe organic phase was dried over Na,SO, and
4-trans- hydroxy-(L)-N-Boc-Praline 1.56 50 I
OB HEY B MBS P CoRgORLFIDIBER 0 o)
(48e &l was (Sed MRy &0 HeEXep (v%tl@%{/%mﬁigtlm e grfddcbbfd relative
order. After 10 m nutes, D-a 156 2008/ 128121

POTYityS20n 5 60dMy LC-MS.

Example 53
N3
H
CH _:
HaC 3 gNj\/N
HsC & Ot
Q 0
NH
o )
i e
3
e,
0
H3C/(\CH3
CHa

To a solution of the title compound of Example 52 (4.0 g, ~7.44 mmol) in 30
mL DCM was added HCl/Dioxane (4N, 5.6 ml., 22.4 mmol) at room temperature.
The solution was stirred at room temperature for 3 hours and monitored by LC-MS.
After all the starting material had been consumed, the solvents and HC1 were removed
under reduced pressure to give the free amine salt.

The resulting amine salt and N-Boc-N-methyl-alanine (1.67 g, 8.2 mmol) was
dissolved in 74 mL DMF at 0°C, to which HOBT (1.11 g, 8.2 mmol) and DIPEA (3.2
ml., 18.4 mmol) were added. After 5 minutes, EDC (1.57 g, 8.2 mmol) was added.

The reaction mixture was stirred for 1 hour at 0 °C, then slowly warmed up to room
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nmet hyl benzyl am ne (6.36 nL, 50 mmvl ) was added. The
m xture was stirred for 1 hour at O C, then slowy

wawroaeeBiep to roomtenperature and stirred forPARUKI0$/660140

at roomtenperature. The reaction m xture was
concentrated under vacuumto renove the DMF. The
residue was diluted with Et OAc (150 nL) and washed by
HCl1 solution 5 (1 N), saturated NaHCO3 sol ution and

b Th d

oGl O For ATt G St ke e DB AR o Ty was
C obmeHitsted GhdG & acHin@lredon hedDMETNRe Edsidble wABSlilU&8With EtOAc
directly in next step without purification. The

pfYtmEd anche ashel Ryiliel sotntiony 1 Wassatunatesl Nkl Qppsolutionsnd bone.
A PEBLEn TR e PO R R e ol Sl el essure

( Iﬁe 9&5;1(@1;3 wa@?:h?orﬂiﬁ’f@gr)lpheﬂ on[30ha(gkh @luting VW&S3(HBG| aeds % EA
at 0 C. Methyl sulfon chlo

( Et%cfﬁsfxa@@redwﬁm ty gm@f'aa%ﬁor%ww;ﬁ Aridl 8%/ fe %)&7 &fqpé Hased
SR B E R O Rl NI KRR, e pocuc

sabhdirekited pNaiHGEBs solfiuticdhy &0dMS: i ne. The organi ¢ phase
was dried over Na2SO4 and concentrated under reduced
pressure to give the crude nesylate as a white
foamli ke solid, which vvas used i mredi ately without
further purification. The Estmplevds di ssol ved i n DVBO
(200 nmL), to which NaN3 (6.20 g, 95.4 mol) was added.
After 20 heating at 90 C f &\ 8 hou t he solution
was cooled to roomterrperatu (100 nm.) was

added and the nixture wagc et . W|th Et CAc twi ce.
The conbi ned organic ph shed by brine tw ce,
dried over Na2SO4 and co %t ed under reduced

pressure to give the t¥Le conpound (crude yield 17.54
g). The crude was used dl%ctly in next step wthout
purification. The prou and relative purity was 25
confirmed by LC-Ms. 1R¢ 2008/ 128121

PCT/ US2008/ 060140 ExanpF® 59

To a solution of the title compound of Example 53 (3.48 g, 6.2 mmol) in 100

ml. MeOH, was added 10% Pd/C (348 mg, 10% w/w) at room temperature under N»
atmosphere. The reaction mixture was then vacuumed, charged with a hydrogen
balloon and stirred for 8 hours at room temperature. After all the starting material has
been consumed, the mixture was filtered through a CELITE® pad and concentrated
under reduced pressure to give a white solid as the title compound (crude yield 3.3 g,
~100%). The crude was used directly in next step without purification. The product
and relative purity was confirmed by LC-MS. 'H NMR (CDCl): consistent with

proposed structure.
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N3 P CH3 0 H3C)-,~~OHAN H3C (41 1~ NH H3C. <0 H3C
CH3 5 To a solution of the title conpound of Exanple

wG0gAMWIBY g, -47.7 mmol) in 35 nL DCM was adB&rus2008/060140

HC1/ Di oxane (4N, 35.8 nmL, 140.3 mol) at room
tenperature. The solution was stirred at room
tenperature for 4 hours and nonitored by LC-NMS. After
all the starting material had been consuned, the
solvents and HC1 were renpved under reduced pressure
to give the free anine sar&ﬁ%.igg g). 10 The
resulting am ne salt .605 g, -4.82 ) and

N- Boc- | sol euci ne (1. ), 5.43 mol s dissolved in
54 nL DVF at 0 C, to Ich HOBT (831 , 5.43 mmol)
and D PEA (2.13 n, }2 mml) WereH ded. After 5

m nutes, EDC (1.04 {3 ded. The
reaction m xture wa S,\fl N dt 0 C, then

slowly warnmed up to omte er atour e agéostirred for
12 hours at room twe ature. 15 The (€g@tdi on m xture
was concentrated i Shumto 'k gltdwe DMF. The
resi due was diluted wifh itdAC  (H3ONL)C ‘and washed by
HCL solution (1 N), satgréated NaHZE® sol ution and
brine. The organic phade was dried gWe:Na2sO4 and
concentrated under red¢tad pressure t@tsgive the title
compound (crude yield 2.505 g). The crude was used
directly in next step without purification. The

TR R R TSR N S —r

6OHNIB (443E) kit 6 *ANIOBIHRE2EHB 61 mmol) and 3,5-pyrazole dicarboxylic
acid monohydrate (402 mg, 2.31 mmol) were added, followed by the addition of
DIPEA (1.00 mL,, 5.76 mmol) and EDC (884 mg, 4.61 mmol). The reaction mixture
was stirred for 1 hour at 0 °C, and then slowly warmed up to room temperature and
stirred for 12 hours at room temperature. DMF was removed under vacuum and the
residue was diluted with 30 mL. EtOAc. The resulting solution was washed by HC1
solution (1M), saturated NaHCOj3 solution and brine. The organic phase was dried
over sodium sulfate and concentrated under reduced pressure. The residue was
chromatographed on silica gel, eluting with 50% to 90% EtOAc/Hexane, then 2% to
10% MeOH/DCM gradually to give the title compound (1.756 g with 96% purity and
788 mg with 90% purity, 87.5%). The product and relative purity was confirmed by
LCMS. 'H NMR (CDCl,): consistent with proposed structure.
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o~NH 0 H3C, N'"OCH3 ~ OO H3C' CHCH3 3 To a
solution of the title conpound of Exanple 59 (2.505 g,

WO 20082281epl ) in 8 5 nL DCM was added HCLl/ Di oxaP&T/(42408/860140

m., 16 nmol) at roomtenperature. The solution was
stirred at roomtenperature for 3 hours and nonitored
by LC-Ms. After all the starting material had been
consuned, the solvents and HC1 were renoved under

reduced pressure to give tEe fr]e%?am' ne salt. The
resulting amne salt and t hyl -al ani ne (1.08
g, 5.31 mol) 10 was di ssolved in 53 DMF at 0 C,
to which HOBT (813 ny .31 nmol) an DI PEA (2.08 i,

11.9 mmol ) were added.YAfter 5 m nute¥, EDC (1.02 g,
5.31 mmol ) was addeg~Fhe reactionyprxjure was

stirred for 1 hour ay,O Cyt eﬁINsIvaw rmed upto
room t enperature and g@"r r§ at room
tenperature. The reés{ion i Xt ue was Yyeencentr at ed
under vacuumto re J;he DMF. The s dde was

diluted 15 with Et A (BQCHL) and® gd by HC1

3

solution (1 N), saturdte NaHCOB, sl utd on  and bri ne.
The organi ¢ phase was dri'td over Nf2SO4 and
concentrated under reduced pressure. The residue was
chr omat ographed on silica gel, eluting wwth 30%to 95%

6,05 Eiant, B L1 £ S LIS SALSE GREBEATSE o i
8ISV vad a8dRASCHBRRENOMAN, PORARDI NS RS} ﬁrrbi)lﬁ%i_ﬁnelperature.

material 4-trans 20 hydroxy-(L)-N-Boc-Proline).
prlbdeclutiomuas stirsgd ay soqu ténaperstass fondhpuyadd mpnitged g, L.C-MS.

ié%teﬁla i g}%os?!ﬁgiégs %}%&E&[A&%‘%Q %(8)!1891%(23%1,4816 S(I)El)éf{élr% Iareld ?I%l Hw%'r\le removed
under reduced pressure to give the free amine salt as an white color solid, which was
dissolved in 10 mlL water. The above solution was filtered through a 0.45um syringe
filter, rinsed with water twice and lyophilized to give the title compound as a white
foam-like solid (1.51 g, 84.5% for 3 steps from title compound of Example 4). The
product and relative purity was confirmed by LC-MS. 'H NMR (CDCL): consistent

with proposed structure.

Example 57

HO,

3 HN" CH,
G,
o

H3CAC\H SCHs

At 0°C, to a well-stirred mixture of 4-trans-hydroxy-(I.)-N-Boc-Proline (11.56
g, 50 mmol) in 250 mL. DMF was added HOBT (6.76 g, 50 mmol), DIPEA (13.1 mlL,
75 mmol) and EDC (9.58 g, 50 mmol) in this order. After 10 minutes, D-a-

156



10

15

20

25

ONH O H3C Y NHH3 OOH3SCHCH3 CH3 To a solution of
the title conpound of Exanple 60 (2.23 g, 4.0 mmol) in

W@Q008/128120veOH, was added 10% Pd/ C (223 ng, 109%P@0/Ws2088/060140

roomtenperature under N2 atnosphere. The reaction
m xture was then vacuuned, charged with a hydrogen
bal | oon and stirred for 8 hours at roomtenperature.
After all the starting material has been consuned,

R R R R T

S @binht @9@ fhen kit £ wa AARPENG rO6mUeap é/rh@lkedarﬂd iBred @912 hours at

The crude was used directly in next step wi t hout
pURANR fegiter e "T“hferememtxhem avas ceneenfrotled podertwacyiae to remove

COER 15 DR s SR ey oo

" NHN) @aﬁhMt&d\NhHCO}l DuBon Ghd bfin€TRe Orddnie INHS&E WhE dried over
et CcH H3C 3 CH-O3C NCH3 H3G-N o0 110 O'10
r@@z@@%@r@@d@@@e@ueeﬂ@r%@em%a@q t{1@aopmpound (crude

CTULPE098 9901 AR T Ld A& RN ALY iR PR i The

di sso
product and relative purlty was conflrmed by LC-MS.

Example 58

X

MN CH3
.
o O

CHs;
H;C CHj

To a solution of the title compound of Example 57 (15.95 g, ~47.7 mmol) in
DCM (150 mL.) was added TEA (8.32 mL., 59.7 mmol) at 0 °C. Methyl sulfonyl
chloride (4.44 ml.. 57.3 mmol) was added slowly and the solution was stirred at 0 °C
for 5 hours. 50 ml. DCM was added. The mixture was washed by HC1 solution (1 N),
saturated NaHCO; solution and brine. The organic phase was dried over Na,SO,4 and
concentrated under reduced pressure to give the crude mesylate as a white foam-like
solid, which was used immediately without further purification. The solid was
dissolved in DMSO (200 mL), to which NaN3; (6.20 g, 95.4 mmol) was added. After
heating at 90 °C for 8 hours, the solution was cooled to room temperature. Water (100
mL) was added and the mixture was extracted with EtOAc twice. The combined
organic phase was washed by brine twice, dried over Na>,SO, and concentrated under
reduced pressure to give the title compound (crude yield 17.54 g). The crude was used
directly in next step without purification. The product and relative purity was

confirmed by LC-MS.
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(37 mL) at O T. HOBT (566 ng, 3.73 nmol) and
5-am no-isophthalic acid (338 ng, 1.86 mmol) were

w@eawed?2812nl | owed by the addition of DI PEA (0. 9%6I/KE2008/060140

5.5 mvol) and EDC (709 ng, 3.73 mmol ). The reaction
m xture was stirred for 1 hour at 0 C, 5 and then
slowy warnmed up to roomtenperature and stirred for
12 hours at room tenperature. DVMF was renoved under
vacuum and the residue was diluted with 30 nL Et OAc.
The resulting solution was washed by HCl sol ution
(1M, saturated NaHCO3 so|lution _and brine. The

organi ¢ phase was dri ed ovméam sul fate and
concentrated under reduced pressure, The residue was
chr omat ogr aphed on silica gel, 10 ting with 50%to
90% Et QAc/ Hexane, then 2% o 15% Ng©H DCM gradual |y to
give the title conpound, (1. 17\gun h 97% purity and
764 mg with 90% purity, ° 2} THe® product and
relative purity was confg Oby LC-MS. i H NWR
(CDC13): consistent wtph pwoposed structure. 15
Exanple 63 I\ /1 HCl NH2 CH3 H3C "NH olINff N ~No
OOO-NH/ [/ H\N~~ " ~he-pBC ,CH3 H3C CH3 CHb/ p 3C
HN-CH3 H3CG-NH HCl HCl g esolution of the title
conpound of Exanple 62 (1.17 g, 0.97 mmol) in 8 nL
DCM was added HC1l/ Di oxane (4N, 3.9 nL, 15.6 nmol) at
roomtenperature. 20 The solution was stirred at room
t enper douwrseltion of thedittescoampund af Exareple 9§ (LS. ~481 1 mumol) in

2 35 DM 35S BT B0} Bl B8V SR I E TR | Seem, o

t eer@evguﬁehﬂ?hé s@et@NwiestRdtat aondeneldt@e ¢ol Dho® kihdmonitored
which was dissolved in 8 nL water. The above sol ution

whE LG MSe ASter el s g ting onatesial Byt basgeonspgredyghe solvents and HCI
2%% I]eﬁ%%g&'ugﬁ/ré{i%%g(p gllegsqgé'é)ogive the free amine salt (15.89 g).

The resulting amine salt (1.605 g, ~4.82 mmol) and N-Boc-Isoleucine (1.26 g,
5.43 mmol) was dissolved in 54 mL DMF at 0 °C, to which HOBT (831 mg, 5.43
mmol) and DIPEA (2.13 mL,, 12.2 mmol) were added. After 5 minutes, EDC (1.04 g,

5.43 mmol) was added. The reaction mixture was stirred for 1 hour at 0°C, then
slowly warmed up to room temperature and stirred for 12 hours at room temperature.
The reaction mixture was concentrated under vacuum to remove the DMF. The
residue was diluted with EtOAc (30 mL.) and washed by HCI solution (1 N), saturated
NaHCOj; solution and brine. The organic phase was dried over Na,SO, and
concentrated under reduced pressure to give the title compound (crude yield 2.505 g).
The crude was used directly in next step without purification. The product and relative

purity was confirmed by LC-MS.
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filter, rinsed with water twi ce and |yophilized to
give the title conpound as a white foamlike solid

W@ 2008328121 70. 9% for 3 steps fromtitle conmpounBICHiS2008/060140

Exanple 4). The product and relative purity was
confirmed by LC-M5. 1H NWR (CDC13): consistent wth
proposed structure. 5 Exanple 64 HO "\ / \ANNO
0/1--0 H3C' CHCH3 3 At 0 C, to a well-stirred m xture
of 4-trans-hydroxy-(L)-NBpc-Proline (10 g, 43.2
mol ) in 200 nL DMF was ad (6.13 g, 45.4
nmol ), DI PEA (11.9 10 ni, 68 1 nmol nd EDC (8.7 g,
45.4 mmol ) in this order. Af'ger 10 utes, (R)-

t et rahydro- 1- napht hyl am 'he, (€. b m. .4 mmol ) was
added. The m xture was Lyr oryd hour at 0 C
then slowy warned up tqr t@nperature and stirred
for 12 hours at roomtenpé&iature. The reaction

m xture was concentr at der vacuumto renove the

DMF. The resi due was @#{uted with Et CAc (150 nL) and
washed by HCl1 15 solutb%_ (1 N, saturated NaHCGO3

sol ution and brine. deanlc phase was dried over
Na2SO4 and concentrated under reduced pressure to give
the title compound (crude yield 15.2 g). The crude

was used directly in next step w thout Burlflcatlon
The pr d@uceluieg of gheditiacenmennd of Ligample AP (248 2ly4.82 mmol) in 8

p@hﬁgﬁgﬁ‘%@‘@ﬁ&%ﬁ% AP AR Pt soom pmpgrpurp, The

a sslotlont wam stirfedtahleodrn tdr@e@mmdbnsl hofirs Exadmpin@tofed by IS-RS. After
) nm.) was added TEA (7.7 nL, 55
nﬁme it matew@l hsd be&m%mede Fespivgets @ad g1 were rémoved

under reduced pressure to give the free amine salt.

The resulting amine salt and N-Boc-N-methyl-alanine (1.08 g, 5.31 mmol)
was dissolved in 53 mL DMF at 0°C, to which HOBT (813 mg, 5.31 mmol) and
DIPEA (2.08 ml., 11.9 mmol) were added. After S minutes, EDC (1.02 g, 5.31 mmol)
was added. The reaction mixture was stirred for 1 hour at 0 °C, then slowly warmed
up to room temperature and stirred for 12 hours at room temperature. The reaction
mixture was concentrated under vacuum to remove the DMF. The residue was diluted
with EtOAc (30 mL) and washed by HCI solution (1 N), saturated NaHCO3 solution
and brine. The organic phase was dried over Na,SO, and concentrated under reduced
pressure. The residue was chromatographed on silica gel, eluting with 30% to 95%
EtOAc/Hexane gradually to give the title compound (2.23 g with 96% purity and .28
g with 87% purity, 84.8% for 7 steps based on the beginning starting material 4-trans-
hydroxy-(1.)-N-Boc-Proline). The product and relative purity was confirmed by L.C-
MS.
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5 nm. 50.6 nmmol) was added slowy and the sol ution was
stirred at O Cfor 5 hours. 50 nL DCM was added. The

woreoosuezsa2ivas washed by HCL solution (1 N), satBCHUSM08/060140
NaHCO3 sol ution and brine. The organi c phase was dried
over Na2SO4 and concentrated under reduced pressure

to give the crude nesylate as an oil, which was used
i mredi ately without further purification. The oil was
di ssol ved in DVSO (180 10 t%lvvhi ch NaN3 (5.5g, 84
nmol ) was added. After hea 90 C for 8 hours,

the solution was cooled to roomte ature. \Water
(100 nL) was added and the "Ni xt ure extracted with
Et OAc twi ce. The conbi negt or ga icH Se was washed by
brine, dried over Na2SO4 ahd enty,at ed under
reduced pressure to gi v@gct J tde corrpound (crude
yield 15.2 g). The crude used directly in next
step W thout 15 purlfﬁs?}mﬁ The product and rel ative
purity was confirnmed g LE™B. Exanple 66 N3 HN CH3
N HCO HICO O-NH ~0 H3C CH3 163 WD 2008/ 128121
PCT/ US2008/ 060140 Tou, @13ut| on of the title conpound
of Exanple 65 (11.4g, 29°5 mol) in 30 nlL DCM was
added HCUDi oxane (4N, 29.5 nlL, 118 mmol) at room
tenperature. The solution was stirred at room
t enper r
al 1t na e Suh of diatl AYouRPLLEIRHe Y (35 WG rthbfn 50
sallv®rUd], and alk@d 165% @dr(ém\zenig,aoam@sm ateckha eeinpﬂraawmler N,
ive t free am ne salt The resyjtin
ﬁ%rrﬂthle fegreagiogymizfyie waggtené(ai: edb&lwgedgw a fpadrogen
( @al@o(ﬁh an@%tlﬂr(ﬁ(&m ﬂou‘P@?ﬁ rgérgst&hﬂé?gtuiré; AAR0 aff aﬁhle%tlﬁ’% ilfa%erial has

9 g,
rrbeerﬁ@)naumm) Ithe vawgearwd ddterotftheugh arﬁEMTE® paED@d(CSD%ltrated

Sprf st BT P uEER 856 v Rk SR S TP el 198

I @Y MheRPRRIvAdsUlsed amebuStih headidpokitHoht POtficatidh. TIROPoduct and
tenmperature. The
relative purity was confirmed by LC-MS. 'H NMR (CDCl): consistent with proposed

structure.

Example 62

jz E E "NH
O O N
N
O t
HN\\ \\\\
HaG, Ha

CH JisC
N—CHj H3C—N

o, 20
SC+CH3 H3C)'\ CHg

&
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reaction m xture was concentrated under vacuumto
renove the DMF. The residue was diluted with Et QAc

W@ 208/126121 and washed by HCL solution (1 N), sarCr/as2d8/060140

NaHCO3 sol ution and brine. The organi c phase was dried
over Na2SO4 and concentrated under reduced pressure
to give the title conpound (crude yield 14.8 g). 15
The crude was used directly in next step wthout

purifi ti. ct tiLV u
Cont | 2t corpriEt! sl o ISEE 2 P mBtb s R ivgg in DMIY
O(@mefNﬁl 0 *@@IOB"I‘"(% ﬁlg, O3 Hidhol) GhdFBmicb-isd tﬂ_ﬂlcﬁamd (338 mg,
solution of the title conmpound of Exa | e G%E %

mI;[,l mmol)

i h-88onmpl) e mdaﬁ@éweﬂwm%@ﬁ@n(% E@ @
n?}?éi ED@ b@%{'&l %%&?@r L@e ea@ﬁof? 811 eov(/]as s\ﬁ%%g %%ijlr 1[1(%:11‘ at 0 °C,

room enperatu OUI‘ moni t

L endMben Afoindy walthed tyeto @bmrtbmpgrattﬁé eid @lrrdaefdr bEBdShrs at room
consuned, the solvents and HCl were renoved und

r éﬁ'dmeé%}urﬁr P& pas fesnqyied andeiey sy amﬁh%ée%%ﬂetwa%hltwmh 30

N

dNsslo] e lition 288 brihe. ONfe caiganic fhast ovawdiiedoHOBIdi(BL ﬁlfgte and
28.1 nmmol ) and D] PEA (11 , 63.2 mmol.) were

AFPRENEA Hﬁ?%geduewre S g e 3 K oo S siliea gl
TRRIGLE 3Gt % 10 R ERONRRIhAS, RS FPko 159 Méoﬁrn@mfgraduauy to
then Slowy warmed up to 5 room tenperature and

sgiverteatiflogompound (it 4 7 gtwithod i tpertesnalt 16deng Fhtb %Eaptrityn

e R G IR AL B ST ePRIS GBI R o
\;vg?ﬁe%ﬂ%rgw;ﬁgﬂmp@wgﬂmukl N), saturated NaHCO3

Example 63

To a solution of the title compound of Example 62 (1.17 g, 0.97 mmol) in 8
ml DCM was added HCl/Dioxane (4N, 3.9 ml., 15.6 mmol) at room temperature.
The solution was stirred at room temperature for 4 hours and monitored by LC-MS.
After all the starting material had been consumed, the solvents and HC1 were removed
under reduced pressure to give the free amine salt as an white color solid, which was

dissolved in 8 mL water. The above solution was filtered through a 0.45um syringe
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brine. The organi c phase was dried over Na2SO4 and
concentrated under reduced pressure. The residue was

W@ beosfretiogr aphed on silica gel, eluting wth 300%/U820885060140
10 Et OAc/ Hexane gradually to give the title conpound
(14.9 g, 77.6% for 7 steps based on the beginning
starting material 4-trans-hydroxy-(L)-N Boc-Proline).
The product and relative purity was confirned by

LC- VB, . i 13): nsistent wt oposed .
stibieried MEWIERIRRE nE T athlh (eRPRSpd g o whie
0GoaniNtike k8 (1J03H3 70094185363 frdaiiBtle d&mpoumal dftHx@mpRi4). The
the title conpound of Exanmple 67 (14.9 g, 25.6 mol)

i Profoot g refati keeity wes cadldiaerdioobPME HINMR (DB yconsistent
Wi erature under N2 atnosphere. The
r@%cﬁ?@%k%?%%%ﬁgBMas t hen vacuuned, charged with a
hydrogen balloon and stirred for 8 hours at room
tenperature. After all the starting material has been
consuned, the m xture was Ekﬁh%@%a t hrough a CELI TE(r)
pad and concentrated under reduced pressure to give a
crude yield 14.0 g,

40 98% . The crude

white solid as the title compou
165 WO 2008/ 128121 PCT/ US2008/ 04
was used directly in next step without purification.
The product and relatiwe,purity-was confirnmed by
LC-MS. iH NWR (CDC13): confi nt with proposed
structure. 5 Exanple 69 N o)

g0
H3c+ CH,
CHs

At 0°C, to a well-stirred mixture of 4-trans-hydroxy-(I.)-N-Boc-Proline (10 g,
43.2 mmol) in 200 mL. DMF was added HOBT (6.13 g, 45.4 mmol), DIPEA (11.9
ml., 68.1 mmol) and EDC (8.7 g, 45.4 mmol) in this order. After 10 minutes, (R)-
tetrahydro-1-naphthylamine (6.5 ml., 45.4 mmol) was added. The mixture was stirred
for 1 hour at 0 °C, then slowly warmed up to room temperature and stirred for 12
hours at room temperature. The reaction mixture was concentrated under vacuum to
remove the DMF. The residue was diluted with EtOAc (150 mlL.) and washed by HC1
solution (1 N), saturated NaHCO3 solution and brine. The organic phase was dried
over Na,SO, and concentrated under reduced pressure to give the title compound
(crude yield 15.2 g). The crude was used directly in next step without purification.

The product and relative purity was confirmed by LC-MS.

Example 65
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HN 6""N O- Il ND NV I NO OOOO H3ICNzCH3 H3C
CHO- _,'" CH3 H3Q»3 ~C CH3 O fV-CH3 H3CG-_O O H3C kH3

WOHOsABHB1 3 3 The title conmpound of Exanpl e 68BCT/BS288/060140

g, 5.91 mmol) was dissolved in DMF (60 nL) at O T.
HOBT (799 ng, 5.91 mmol) and 5-am no-isophthalic acid
(535 ng, 10 2.95 mmol) were added, followed by the
addition of DI PEA (2.3 ni, 13.3 nmmol) and EDC (1.13 g,
5.91 mmol ). The reaction m xtureyas stirred for 1
hour at 0 C, and then slowy wg d up to room
tenperature and stirred overnigh was renoved
under vacuum and the resigue wasedifuted with 100 ni
Et OAc. The resulting sol ut @ as washed by HCl
solution (1M, saturated Cadbsol ution and bri ne.
The organi c 15 phase was dri&& over sodium sul fate and
concentrated under reduced regsure. The residue was
chr omat ogr aphed on silica CH3eIut|ng wth 500to 90%
Et OAc/ Hexane, then 2% to 10% MeOH DCM gradual ly to
give the title conpound (3.17 g, 85.4% . The product

d ti f by LC i HNVR
(Coca 5y DechfiuBlohie it Pop SEf-Bns e e b sbhgy in Dom
VIO 048] W28dkkd ACK LUS2RAB506QA0 at (E%armbtﬂﬁmllﬂonyl_/ dhidide (3.92

AH HN ~N H 0~~-~"N.."1iNO OO OO H3C NH HN CJ
ml.. 50.6 mmol) was added slowly and the solution was stirred at 0 °C for 5 hours. 50

mL DCM was added. The mixture was washed by HCI solution (1 N), saturated
NaHCO3 solution and brine. The organic phase was dried over Na,SO,4 and
concentrated under reduced pressure to give the crude mesylate as an oil, which was
used immediately without further purification. The oil was dissolved in DMSO (180
mL), to which NaNj3 (5.5g, 84 mmol) was added. After heating at 90 °C for 8 hours,
the solution was cooled to room temperature. Water (100 mL) was added and the
mixture was extracted with EtOAc twice. The combined organic phase was washed
by brine, dried over Na,SO, and concentrated under reduced pressure to give the title
compound (crude yield 15.2 g). The crude was used directly in next step without

purification. The product and relative purity was confirmed by L.LC-MS.

Example 66

e,

CHs 'N
mngA§

HsC O

HsC CHa
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~CH3 H3C NCH3 H3C' CH CHO OH3C 3 HN CH3 H3C NH
HCI HCI To a solution of the title conmpound of Exanple

we208328171 g, 2.52 nmol) in 10 5 nL DCM was adB&rus2008/060140

HC1l/ Di oxane (4N, 5 nL, 20 nmol) at room tenperature.
The solution was stirred at roomtenperature for 3
hours and nonitored by LC-MS. After all the starting
mat eri al had been consuned, the solvents and HCl vvere

r em)ve e ressure

Gt adoatfifion SHRGH RERERNAGH FRthiPek T4k B Al 30
dingSPCWetak Added PNL1/MRNx@he (4N1293RAN.E1 18hHHol )R rdWd$ temperature.
filtered through a 0.45m 10 syringe filter and

| yophelbtigrwas girgides redie ampardusdapd baers 48d mengpredityilie MS.

f %%{pr a §1 Osftfr%}%gla e%aﬁ% (phﬁ,ﬁ%blg QA th% §1tvgﬁ) aB@ 91@1 twe‘fé femoved

conpoun uct

puhddryedasd pfwiums tmgivbmeLffeeMﬁund: kilNIVFAS(g@DCl 3):
consistent wth proposed structure. 15 1n Vitro I AP

(BIR) B HEFSH]éWgr%EIEFf‘a%?t“i &84 89 NoBog-frert Ruyl @W%@t(@ée& 28.1
”h{}f‘i&b s éﬂgolbe%ﬁ?‘i 2\%%@% 8{3(2 ®o @ﬁh@@m oR tbbF JpmoD

down assays. Approxi nat el a reco
f nad) DEPEA (526 orld 6amdmtrimil)ndere Bdidl%dnmfnef § nofiutg, mc (566 g,29.5
bou to [ ut at hi one resin.as .a GST-fusion
?j ) yas 5%@%1”151&%3 HY P ¢V Sﬂﬂefgfor ﬁé@“&ﬁ%g Lhen slowly
g%ﬁ)trobﬁﬁ@nbﬁﬁﬁﬁé atdEiBredAbl &7 hdift{ aMBoROBRHIAREE The
PCT/ US2008/ 060140 extensive washing with an assay

bofakaen motui Wﬂsr@nwtmdmdsr vaghiug tQ reni®@ thdDMIadihe residue

erch LAY 0 B T GPLRAIAR ) e

SRaHeASE onitioh 26@ BARS SIHR ovialidpiGe whb dfie®8$@WNa,SO, and
denonstrates that the tested mnetics specificall

y
bicprremiaged padds rediced Brgysura ) gide hedilegampaped (gapde yield 14.8 g).

( %1@ rﬁ@{@ig Sxéats %@e(f’ (?1%89 nlgngft sIeB rve;ﬂﬂo‘?it pémfl%m Th(i‘%)FO(NlC an(Nelatlve

purity was confirmed by LC-MS.

Example 67

P

,I\ CH3
H3C/(\CH3
CH,

To a solution of the title compound of Example 66 (14.8g) in 30 mL. DCM
was added HCl/Dioxane (4N, 28.1 ml., 112 mmol) at room temperature. The solution
was stirred at room temperature for 3 hours and monitored by LLC-MS. After all the
starting material had been consumed, the solvents and HCI were removed under

reduced pressure to give the free amine salt.
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ONH(s) OO0 (s) HNOs) HO (R Hs N NHw
6Ref erence conpound Fluorescent Pol arization Assay

WO ps@2H2ng concentrati ons of SMAC conpounds aP&T/US2008/060140

i ncubated with 2nM of 10 | abel ed peptide (fluorescein
| abel ed 10nmer peptide with AVPI 4 amno acids at its N
term nus -Al exa Fluor 488) and truncated Xl AP

contai ning only BIRl, BIR2, and Bl R3 domai ns at room

tenperagture for 1 .hour. e.readin

il cat b 65t RenEing Sl g N TR R i 268 mmob) was
paRtolded in R5TEBENE: O FC.NH lvdHi)éH BOBZABIg 28N IhﬁlO()rgﬁH DIPEA
The nore conpound added, |ess fluorescein |abeled

péblt indle6h P memeld ereaq@ﬁ@tféﬁﬁ i:lm&-ﬁwt% EH_@ (28 & ERpenmolgas
b (_rll(ge n@h@%%ctll(?nsl%l r%%{a%%ﬁﬁnc? ?(gsll h(g E(krﬂ%n ﬁ"i‘é\g@r vi[]ar{ned up to

Base

evany &ingeraorpRad rsdrrsd fdeilndiong aaicﬁdnm tenyperdtireVirhd ﬂ:actlon mixture
Caspase-3 Activation Assay 20 Caspase3 in npst cel
eXtp serceniapd padesvaripan Kureppve Hie MY Theresiue wd&mfsﬁb with

t M(?HQ&E e e%ﬁ@\%@% gﬁ@%%ﬂﬁ%ﬁ (P@]t% %Wateﬁ'ﬁaglh@ solution and

extract Xpr ess
XbAiR. Mrmgrm plewse aesl dtiecbmvemmaamPandmﬂeérara&dmﬂm tekeced

i nduced 2008/128121 P USZ 08/ 140 C se

i $TPFBEK YB%}AQFGAYB%S Chf%%?‘i‘?éma ?ﬁ dge? et ‘iPﬁl%g ‘F’Eﬁts*ﬁ?em?%%

\A@t@ﬁ_@/}ﬂegg%%@&ua@xatgh%tth&u@% d?i@t(u439%017‘10 @m@r U @teps based
|

test its ity fo elimnate 1APs in the Hel a
and tabdginnimpveenCaspaie 3-taos-hyiltoyy-(Thdl-Bec- Bmlm@) The product

Caspase3 assay is ¢ rr| t1 j atin .
1O B0ie G O 4 B CBEHPEA eaiop
ﬁ@@g@ﬁ@ﬁwﬁﬁ@orogenlc substrate (Caspase3 Substrate

F Fl uorogeni c, #235425 from Cal bi ochem. The
readout IS caspase-3 activity represented by relative
fluorogenic wunit, which is recorded kinetically. The
slope in linear region of Ekanpladde for each conpound
is calculated. Percent activity data is presented by

conparing activity of the tegy conp 10 with
activity of the reference co un spase- 3
activation assay in V|tng3CWh

HsC

HaCq
oi “CH,
H C/(\ CH,
5¥ CH,

To a solution of the title compound of Example 67 (14.9 g, 25.6 mmol) in 100
ml. MeOH, was added 10% Pd/C (1.49 g, 10% w/w) at room temperature under N,
atmosphere. The reaction mixture was then vacuumed, charged with a hydrogen
balloon and stirred for 8 hours at room temperature. After all the starting material has
been consumed, the mixture was filtered through a CELITE® pad and concentrated

under reduced pressure to give a white solid as the title compound (crude yield 14.0 g,
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rati o of each synthetic conpound's slope versus the
sl ope of control reflects in vitro caspase-3

wa@eaosi2ftizon ability of conpounds. Cell Viabil igT/U82008/060140

HCC461 Cells HCC461 cells plated in 96 well plates at
5x104 /m cell density are treated wwth 15 50X
synthetic SMAC m netic conpounds (final concentration
range between 30uM and 0.00luM. After 48hrs

[ ion at 37C and 5%.CO2, viability aof the lls
DTS B0 etV o PSPl SBroavecand
asdaweiubity Has benflealed %?« 1686 B MR DMBT cdns&m@With proposed
principle: The tetrazoliumsalts are cleaved to

f opdrgn by 20 cel lul ar enzynmes. An expansion in the

nunber of viable cells results in an increase in the
overall activity of mtochondrial dehydrogenases in

the sanples. This augnentation in the enzynme activity
| eads to an increase in thgégﬁgﬁﬁﬁ of formazan dye

formed, which directly.correlates to e nunber of
nmet abolically active Is in the c re.
Quantification of the>fonmzan dye uced by

met abol i cal ly active,gel¥s 25 By ushog«g, m cropl ate

(ELI SA) reader at 424;430 er gi f TRAIL and
{ i s/ PANC-1 cells

SMAC M neti ¢ conpoufids
/m | density are

plated in 96 well pbates at55x10
pre-treated wth conmpounds for, /E&aat 37C and
5% C2. The cells L et reat eticgid h S "d69 WO

2008/ 128121 PCT/ US20087 06Q440 50X L (final
concentration range bet n 2400ngght>and 0.08ng/ ).

After 48hrs incubatjgd gl 37C and 54GR , viability

of the cells are neasurced’using Cel T croliferation

Reagent WST-1 assay kit (Roche Cat #11 644 807 001).

Conpari son between viability of cells when treated

W th TRAE kLigakomBoMRI TUSawpened (381 €6 o thbhod) WitAlidsotved in DMF

100nm SMAC m neti c conpound gi ves us synergism

pi @ mi & at QET-HOBESAY wei hol pireol) AikSwetinaisophthahcsasid €35 mg,
a cleaved to r m|ezan cel b ul ar

crmata fort B ERPa BY oy Btbr i ARENIRE w13 gt ane
| EOEASE &,15.91 fehob) ertl rbactioh inviktuye @hs strfcabon@biadt 0 °C, and
dehydrogenases in the sanples. This augnentation in

t HENSHWIaY a@edl yp {rI0ahEBPERIHA 2Nt gieedsey erHghth B Mifyamfemoved

o I -§or . i i t co Y .
o TG OISR S B ST 4 i
C tMat sached@uyaldCl $dlaéin (AM)ofatdrhed N2 asvldjom gordddine Ethe organic

?)ém{rsgtﬁgag r%lé}lﬁé glyfln)éspgﬁltgbé/ @gﬁizlfﬁdscon? ntr%?eldnu%dgr rrgdlcl:crec()l&))lr(?stssre. The

residue was chromatographed on silica gel, eluting with 50% to 90% EtOAc/Hexane,
then 2% to 10% MeOH/DCM gradually to give the title compound (3.17 g, 85.4%).
The product and relative purity was confirmed by LC-MS. 'H NMR (CDCl3):

consistent with proposed structure.
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Representati ve Bi odata 15 Representative bi oassay data
usi ng assays described in Exanples 30 and 32-34 are

weew@sizkel i n Tables 1 and 2. Each tabl e repr esRCI/ES1008060140

data froma different experinment, using the reference
conmpound descri bed in Exanple 71 as an internal
reference. 20 25 170 WD 2008/128121

PCT/ US2008/ 060140 Representative Biodata IC50 (uM in

Ki (uM in %Activity cell _viabiljty Synergy with
TRAIL in PANG1 ng/ml  FP 5%%%&—49 | ONM assay in
HCC461 Conpound 1 C50 for 1C50 for No, TRAIL

TRAI L+100nm conpound ef cpd 0.35 @ 0. 082 >2400
36.71 12 0.40 104 0.00% S2400 124, 14 0.30 108 0.026
>2400 36.66 14 0. 44, . 026 2400%26+55 15 0.45 116
0.009 >2400 16.82 18,040, 1 qj4 2 00 26.57 17
0.50 92 0.019 >2400 25(;nm« O033 >2400
13.75 19 0.45 120 0=p07 >2800 24. 95 »g00. 222 >2400
1388.10 21 0.101 %gng 36.12 22 0.263,52400 >2400
171 WD 2008/ 128121, Qu§2008/060@%9,§50 -

HN—CHs HaG—NH
HCI HCI

To a solution of the title compound of Example 69 (3.17 g, 2.52 mmol) in 10
ml DCM was added HCl/Dioxane (4N, 5 ml., 20 mmol) at room temperature. The
solution was stirred at room temperature for 3 hours and monitored by LC-MS. After
all the starting material had been consumed, the solvents and HC1 were removed
under reduced pressure to give the free amine salt as an pale yellow color solid, which
was dissolved in 18 ml. water. The above solution was filtered through a 0.45um
syringe filter and lyophilized to give the title compound as an off white foam-like
solid (2.81 g, 80.0% for 3 steps from title compound of Example 4). The product and
relative purity was confirmed by LC-MS. 'H NMR (CDCls): consistent with proposed

structure.

In Vitro IAP (BIR) Binding/Interaction Assay

Interaction between mimetics and IAPs was examined by GST-mediated pull-
down assays. Approximately 0.4 mg of a recombinant IAP fragment (second and third
BIR motifs of XIAP) is bound to 200 ml of glutathione resin as a GST-fusion protein

and incubated with 0.5 mg of radiolabeled mimetics at room temperature. After
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Representative Biodata 1C50 (uM in Ki (uM in %
Activity cell viability Synergy with TRAIL in PANC 1

WO-R0a83891 at 100nM assay in ng/m HCC461 ConpRamtiS1085@50140

for 1C50 for No. TRAIL TRAIL+100nm conpound Ref cpd
0.15 0.063 >2400 26.03 23 0.05 0.002 >2400 6.05 24
0.35 0.021 >2400 7.86 25 0.25 0.024 >2400 5.71 26
0.32 0.023 >2400 14.78 27 0.25 0.082 >2400 60.94 28

0.23 0.002.>2400, 6. 66 29.0.24 0..005_> . 5.

0 e OB I &0 dgey ByIE iiigads Bilolgisgrdd0.430 my
ON%@I,Ql-n@ DEnRRAG 0@ D81 (TNETG qm&gﬁ@ QklveERth ¥, re@uced
10, 12, 14, 29, 36, 37, 42, 49 and 10 70
wiglutathions and weuaiged Hy SiDSolPA@Etmth @ﬂ@maﬁsw fHuggusef ul
in the ne r Al
Wit h S%{ﬁ %an (ﬂ:émﬁe;ragés t%eptﬁé ?essﬁadﬁf’i“ine%?ﬂ o&glfgﬁggbﬁggél)' Each
dhﬁﬁy&&ﬁdwsheﬁ@hmﬂnMBERGmﬂEﬂﬁQ@ﬁqﬁmnﬂbﬂﬁmm@mthose
described in the Exanpl es, the conmpounds of Table 3
and Table 4 can readily be prepared
SMAC minetics. 172 2008/ 128121 P
Di meric Structurgg, RE?ﬁTD STRUCTURE
"No, N

Reference compound

Fluorescent Polarization Assay

Increasing concentrations of SMAC compounds are incubated with 2nM of
labeled peptide (fluorescein labeled 10mer peptide with AVPI 4 amino acids at its N
terminus -Alexa Fluor 488) and truncated XIAP containing only BIR1, BIR2, and
BIR3 domains at room temperature for 1 hour. Fluorescence reading, indicative of the
bound portion of the labeled peptide, is measured in milipolarization units (mP). The
more compound added, less fluorescein labeled peptide bind to the protein due to the
competitive binding and less fluorescence signal is released.

Based on this principle, we obtain the K; value that evaluates compound’s

binding affinity.

In Vitro Caspase-3 Activation Assay

Caspase3 in most cell extracts can be activated by the addition of 1mM dATP
through the mitochondria caspase pathway. Hela S3 cells we use to make cell extract

express higher XIAP, hence after addition of dATP in Hela S100, the induced
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OC NHHN :141Hd '.211INH tNOHH NH/ HJ 'v H

wohoosiipsici 173 WO 2008/ 128121 PCT/ US2008/ 060 1BQr/US2008/060140

RECORD STRUCTURE NUMBER 4 (Exanple HN ~~NH 10) n-m N
NNO ~3J/) OO0 HCNHHN'~~,(CH3 C~CH3 H3 H 3
CH~ H3CCH3 HN -NH HC HA 5

caspase3 is blocked by IAPs. Taking advantage of this feature, we use 100nM of
synthetic SMAC mimetic compound to test its ability to eliminate IAPs in the Hela
S100 and fully induce Caspase3 activity. The In Vitro Caspase3 assay is carried out at
30°C, incubating 100nM compounds with 30ug of Hela S100, 1mM dATP, 10uM
Caspase3 fluorogenic substrate (Caspase3 Substrate II, Fluorogenic, #235425 from
Calbiochem). The readout is caspase-3 activity represented by relative fluorogenic
unit, which is recorded kinetically. The slope in linear region of the curve for each
compound is calculated.

Percent activity data is presented by comparing activity of the test compound
with activity of the reference compound in Caspase-3 activation assay in vitro. The
ratio of each synthetic compound’s slope versus the slope of control reflects in vitro

caspase-3 activation ability of compounds.

Cell Viability Assay in HCC461 Cells

HCC461 cells plated in 96 well plates at 5x10 /ml cell density are treated with
50X synthetic SMAC mimetic compounds (final concentration range between 30uM
and 0.001uM). After 48hrs incubation at 37°C and 5% CO, , viability of the cells are
measured using Cell Proliferation Reagent WST-1 assay kit (Roche Cat
#11 644 807 001).

WST-1 assay principle: The tetrazolium salts are cleaved to formazan by
cellular enzymes. An expansion in the number of viable cells results in an increase in
the overall activity of mitochondrial dehydrogenases in the samples. This
augmentation in the enzyme activity leads to an increase in the amount of formazan
dye formed, which directly correlates to the number of metabolically active cells in
the culture. Quantification of the formazan dye produced by metabolically active cells

by using a microplate (ELISA) reader at 420-480nm.

Synergism of TRAIL. and SMAC Mimetic compounds in PANC-1 cells

PANC-1 cells plated in 96 well plates at 5x10*/ml cell density are pre-treated
with 100nm compounds for 4hrs at 37°C and 5% CO-. The cells are then treated with
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50X TRAIL (final concentration range between 2400ng/ml and 0.08ng/ml). After
48hrs incubation at 37°C and 5% CO,  viability of the cells are measured using Cell
Proliferation Reagent WST-1 assay kit (Roche Cat #11 644 807 001). Comparison
between viability of cells when treated with TRAIL alone versus when treated with
TRAIL + 100nm SMAC mimetic compound gives us synergism picture.

WST-1 assay principle: The tetrazolium salts are cleaved to formazan by
cellular enzymes. An expansion in the number of viable cells results in an increase in
the overall activity of mitochondrial dehydrogenases in the samples. This
augmentation in the enzyme activity leads to an increase in the amount of formazan
dye formed, which directly correlates to the number of metabolically active cells in
the culture. Quantification of the formazan dye produced by metabolically active cells

by using a microplate (ELISA) reader at 420-480nm.

Representative Biodata

Representative bioassay data using assays described in Examples 30 and 32-34
are provided in Tables 1 and 2. Each table represents the data from a different
experiment, using the reference compound described in Example 71 as an internal

reference.
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I NH 175 WO
2008/ 128121 PCT/ US2008/ 060140 RECORD STRUCTURE
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Representative Biodata

ICso (uM) in
Ki(uM)in | % Activity | cell viability . .
FP assay at 100nM assay in Synergy with TRAIL in PANC-1 ng/ml
HCC461
ICso for
Compound ICsq for
No. TRAIL TRAILA+100nm
compound
Ref cpd 0.35 100 0.082 >2400 36.71
12 0.40 104 0.002 >2400 24.14
13 0.30 108 0.026 >2400 36.66
14 0.44 86 0.026 >2400 26.55
15 0.45 116 0.009 >2400 16.82
16 0.40 115 0.074 >2400 26.57
17 0.50 92 0.019 >2400 25.40
18 0.35 107 0.033 >2400 13.75
19 0.45 120 0.007 >2400 26.95
20 0.222 >2400 1388.10
21 0.101 >2400 36.12
22 0.263 >2400 >2400
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OO0 SNO ON,)

""N/ HNH HN

176 WD 2008/ 128121 PCT/ US2008/ 060140

Nl, ) NANOSASNNOHH

HN

H ~

HCl HCl

14 BINHHN O, -/,
NH OH HN , NH HNC HC HC

NH HN ol --~I111
000O0O

OOO0""N-\ NNO HNNHHNHHN OO

, BETUS1008/060140

,-~0 I'I'I''NH
NN,NNNO H

IS RINHHNGOG1-4 00

5
Representative Biodata
ICso (uM) in
Ki(uM)in | % Activity cell viability | Synergy with TRAIL in PANC-1
FP assay at 100nM assay in ng/ml
HCC461
ICso for
Compound ICsq for
No. TRAIL TRAILA+100nm
compound

Ref cpd 0.15 0.063 >2400 26.03

23 0.05 0.002 >2400 6.05

24 0.35 0.021 >2400 7.86

25 0.25 0.024 >2400 5.71

26 0.32 0.023 >2400 14.78
27 0.25 0.082 >2400 60.94

28 0.23 0.002 >2400 6.66

29 0.24 0.005 >2400 5.00

30 0.29 0.008 >2400 5.60

31 0.34 0.003 >2400 5.98

32 0.23 0.015 >2400 6.09

The compounds of Examples 6, 8, 10, 12, 14, 29, 36, 37, 42, 49, 56, 63, and
10 70 will mimic the activity of SMAC, and are thus useful in the treatment of disorders

that can be treated with SMAC or a SMAC mimetic, such as those disorders discussed
herein.
Using methods similar to those described in the Examples, the compounds of

Table 3 and Table 4 can readily be prepared and shown to be SMAC mimetics.
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RECORD STRUCTURE NUMBER 16 HN R INH 0-1-/ OOO p
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NHHN OO /NHHNC HO HO 21 HN'INH O HOH O 0 NN
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HN NH p O HN- -NH
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HNNH p OHN -NH HO trans or cis B HO 180 WO
2008/ 128121 PCT/ US2008/ 060140
RECORD STRUCTURE
NUMBER
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RECORD STRUCTURE NUMBER 25 0 co O NHOOHNO D

Nomm INO=HHNO HNNH OOHN -NH HA trans or
wee@smd#l 26 8"INH HN O-'~ O CH 0 O O NO ' ' NPQU/NIS20@8/060140

HH NHHNO-:-~"% I|lk-~0 ,-NH HNC HC HC 27 HN

8'NH OO0 0 ON'W)~-O-NNOHH NHHN ,NH HNC HCI
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285\ HN'""'NH O,-~OFO0OO ONO'"'/NNNOHH
NHF FFHN~ ,NHHNNI HO HO 29 H ,\NOO N NH
woRoo12821 NH O HN HCI HN N H NH O N~ HC  (PO1/882088/060140
HNNHOOO ONO'NNNO HHHNHHN ,NH HNNI  HC
HCl 182 WD 2008/ 128121 PCT/ US2008/ 060140 RECORD
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31 HNUB"NH OOO ON,N~"" NNO HHHNHIN 7NH
HNC HCI HCl 32 HN UR'INH 0-1-/ O0 O ON)",N\ N

WOR@sHRF12ZH NH NH2 HN ~ , NH HNNI  HCI HCl 33 PCTUS240860140
H'C 183 WD 2008/128121 PCT/ US2008/ 060140 RECORD
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NN OmN/ A\ NO-CT* ONNO H3C NH HN CH3
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o="" 0 0 —gro
N .. y
D
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185 WO 2008/ 128121 PCT/ US2008/ 060140 RECORD STRUCTURE
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2008/ 128121 PCT/ US2008/ 060140 RECORD STRUCTURE
NUVBER M 25 N3~ No

STRUCTURE
RECORD
NUMBER

107

o HCI
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OO0 -CHB H3C CH3 M26 NS HN CH3 NH3ICO CO HS3
O1~t( N\H H3Cc0O H3C CH3 M27 NS H \ H3C CH3 NN H3
woR@s/1g3ibH O "3c, Y NH 3 0 0 H3C' CHCH3 3 REEBSIENG60140

/' \ HOCH3 NH 3 H3CO o~-NHO H3CJ "CH3 00

Monomers
RECORD STRUCTURE
NUMBER
M-1 N3

(Example 1) CHszNj\COOCH;;

OsNH
HaC O
HsC CHjg
M-2 Nj
(Example 2) HsC OCHj3

M-3 N3

H
(Example 3) HaC CHa 2Njw/N
HSCM
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HA_ CH3 CH3 The foll ow ng enbodi nents are provided

as non-limting exanples only. The foregoi ng exanpl es
w@e@spesavi ded only to illustrate the inventi onPCTKIB2908/060140

further includes those conbinations and nodifications

that are apparent to one of ordinary 5 skill fromthe

present disclosures. 212 WO 2008/ 128121

PCT/USZOO8/06014O Representative Enbodinent AI A

A aormmaana £ ~ | - 1 N O N

[\
LA\l

4

2 RSSO TG R o R RIRRGIRE S o &

nhgﬂ iRanII\/ nrrnntnhlp salt or hvdrntp form

ther é¥F4 whefein each Ra, Ra', Rb ameiRb' is

i ndependentlly H, or Cl1-C8 al kyl, C2- alken
C2Eimngiledny| , or a heteroforn1of @Q ach
of which may| be optionally suﬁﬁg r

optional ly sjubstituted phenyl Y @nd Y’
i ndependentlly represents Cl-C8
OC(OR NRJOR NRSO2R or HGCOR,/ wher ei n each R |s

i ndependentlly H, C1-C8 al kyl orfY” ®l-C8 heteroal kyl
and wherein two Y or Y' group¥xan cyclize to forma
3-6 nenbered ring that can be gaturated, unsaturated

or aronatic,| and which ring m@y)\ $hcl ude a heteroatom
selected fr nber and nay be

15 op¥Mrdnal |y substituted; each Wand W dependent | y
represents an optionally substituted Cil- | kyl ene

o E€am@k 1ot er oal kyl ene; each X and X' i ng ndent | y
represents an optionally substit®ed Ch4 i ng
system conpr|i sing at | east one aropaty-ering and up to
four heteroatons selected from 20 0Ocnd S as a
ring nenber,| and can represent eitheksg single 5-15
menbered cycflic group or two 5-10 nbered cyclic
groups that jare both attached to ! game at om of

3

CHs
M-6
(Example 16)
NSMN
N o)
)§o
CH3
HsC CHs
M-7
(Example 17) b\«
CH3
HSC
OYNH
HyCo®
HC CHs
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Wor W, pro
| east one ar

W0 pavepzsident |

i s i ndepende
al kyl, or op
het er oal kyl ;
when L conpr

vi ded that each X and X
yl or heteroaryl ring;
y represents -0- or
ntly H or optionally substituted Cl-C8
tionally substituted C1- 25 C8

or one or both of Q and Q may be a bond
ises a ring each n and n' is

conpri ses at
each Q and Q

Nl o an A v‘lt |
8/

kool

fa W, I
U™ =,

O 3; chucnllj
128121 PCT/ US2008/ ach R and Rl
or

CCl\.oII III Clllu &,]aiggﬂt

21
Ls

al kylM-8 each
optionally s

ntly H nptlnnnlly substituted C1-C8
Zl

Z and i ndependent |y r'gpresent

ubstituted Cl1-C6 am noal grou and L

r dEixampld B8)an optional |y substit,

hydr ocar byl |l inker, optionally H%Ei%ﬂK%Ln ng m 1-8
het er oat oms [sel ect ed fromN, Ch linker is
1-18 atons |in | ength when Cﬁ _;P’%1ong t he shortest
path between Q and Q. A2. ThEe“g qyound of enbodi nment
Al , wherein |L conprises a Cl1-CX4 alkylene, Cl-Cl4
het er oal kyl ene, C2-Cl4 al kenyl erge, C2-Cl4

het er oal keny|l ene, C2- C 14 al, dgne, or a C2-C 14
het er oal kyny|l ene group, each bf Oshi ch may be 10

optiovmpdly s
A2, wherein

h y
oRRHERI )

optionally s
aromati c or

fused to the
bet ween Q an
wherein said
optionally s
het er oar omat

A,

ubstituted. A3. The conpgund of € I ment

L is a C2-Cl4 al kynyl ene a 4
| ene group. 15 A4. Theoﬁ und
wherein L conpri t Ne¥t o

ubstit ut ed carbocydﬁpc, erocyclic,

het er caromatic ring H i0s part of or is
I i nker which foH®s the shortest path

d Q. AS. The compdiin® of enbodi ment A4,
aromatic or 20 oaromatic ring is an
ubstituted 5- or 6-pgenbered aromatic or

ic ring. A6. TheH gtind of enbodi ment

AS— wherein isaid nnflnnnllu SUbS~ fufﬂd 5 ot

6- ne@ﬂéﬁed 1ronat|c or heteroaronﬁt ri ngClss sel ect ed
fromthe group consisting 25 of p yridyl,
py(Eaaimpld 2Dt r i azi nyl, pyrazolyl, a;gf%hrgghenyl each
of which may| be optlonally substltu 0 A7. The
conpound of |enbodi nent A4, wherein L ﬁggpr|ses at

| east one tfriazole ring. Hoc CH,

M-11

208
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214 WD 2008/ 128121 PCT/ US2008/ 060140 A8. The conpound

of any one of enbodi nents Al to A7, wherein each n and
wm2008828121 and each of mand Ml is 0 or 1, and BBD&I008/060140

and Y', if present, are the sanme. 5 A9. The conpound

of any one of enbodinments Al to A8, wherein each R

and RL is Hor nethyl. A10. The conpound of any one of

enbodinents Al to A9, wherein each Z and Z' is a

anm-na \

c% wﬁlﬂiz ahers K3 10 and SOORURIUEE  naependent |y

l(yl Al1l The Pnnrpmmd of any one of

enbod@nts |Al to A10, wherein each X and
i ndependent |y conprises an optionalb¥E%@osti
phenyl ring;| or two phenyl rings, eag

be optionallly substituted; or|a t\tr dr q ,
i ndanyl 15 jor fluorenyl ri te .

conmpound of jany one of enbodifnents 5 [
each W and W represents - GLOMNR(CHR) g4
0-2, and each R i ndependently \represents Cl-c4
al kyl or Cl-|C4 heteroal kyl. 20/)A%3. The coRpound of

any one of enbodinents Al t0o~Ad2, wherein each Q and
Q IS -NR2- || where each R2 [ i ndependently H or

cA Al levd I\1/1 T!n ocomm aRrv—oene of

s
s &o
o
nal

LILBLAYZ \VAwAN] Cu T y \YA B AY] \w A )
E)@flnénts Al to Al2, wher ei at | east

and Q is a pond. Al5. The conpound
having the flormula (3A): 215 WO 2008/3
PCT/ US2008/ 060140 X~W O H_N|{(3A

or a pharnacleutically accepta
t her eof

M-14
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wherein Rais Hand Rb is R5; RS is H, or Cl-C8 alkyl,

C2-C8 al kenyl, C2-C8 al kynyl, or phenyl, each of 5
waokiosh2stey be optionally substituted; each Y rPRErES®O8/660140

Cl-C8 alkyl, =0 OR NR2, OC(OR NRC(OR NRS2R or

COOR, wherein each R is independently H, Cl-C8 al kyl

or Cl-C8 heteroal kyl; Wrepresents an optionally

substltuted Cl- Co6 aIkerne or Cl- C6 heteroal kyl ene;

ac H PN it ad O

¥ fa-sYa) H
i) Ill O CI.II U'Jll UIICI.I I _y SHOS 1 LU I I Ilg
sg‘é ﬁIprI sing at | east one S%T@rl ng and up

teroatons selected fromN 0O and S as a ring

nenbéﬂJSand can represent either a single 5-
menbered cycllic group or two 5-10 efle
groups that jare both attached to the s&ne ™3
provided that each X conprisgs a I:ii> 0 yl or

heteroaryl rjing; 15 Q repres 20-Nor )- NR>>~ where
each R2 is ijndependently H, of optio 'y substituted
Cl-C8 al kyl,| or optionally substituted Gi-

heteroal kyl ;| or Q nay be a bonRd when L conprises a
ring; mis O-4;, pis 2-3; 20 2-igpresents an
optionally substituted Cil- i noal kyl group of the

formula -CH(R3)NR42; R3 is H" or an optionally
substituted IC1-C8 al I(\/I or n‘nflnnnll\/ substituted Cl -

c8 hMdooal kyl , and R3 can cyclize W h R4 on an

adj acent nitrogen atomto form an ignal l'y
substituted jazacyclic group having rigg nmenbers,
whi ch azacyc|lic 25 group may be §at,|ff at'ed, & aturated
or aromatic,| and may contain \-2/a '

het er oat ons [sel ected fronH®, v @@ r;
216 WO 2008/128121 PCT/ US2008/' 060140 eggh RA_i 32

nande [ 1 1 1 cubct i 31t Ad 1

I Iluemépclll 1 y LA Gr an Gp.t I Gnal 1 y otUT T U TU L m

al kyl tionally substituted Ciiﬁﬁrngteroalkyl, and
t HEXARBle3P)gr oups on one nitrogen Cany Eychize to form
an optlonally substituted azacycli édt'oup haling 5-10
ring menbers|, which azacyclic gt may be sat urat ed,
unsaturated lor aromatic, and may™g mtain 1- 52

addi tMda8al heteroatons selected fr ;L%N?s a
ri(Bganipid®y); | and L represents g, Gl 14 akaPen
Cl-Cl4 al kenyl ene, Cl-Cl4 al ky S %@

by
HaCu, An,

N CHs

ﬁo
HsC CH
3 CHy 3
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C 12 arylene, C5-C21 aryl al kyl ene, C5-C21

aryl al kenyl ene, or C5-C21 aryl al kynyl ene |I|inker, or a
waoedosnefior m of one of these, each of which mayP@GEUS2008/060140

optionally substituted. Al6. The conpound of

enbodi ment Al5, having the fornula (4): X' w R3 NN

(4) (RA2Na'QL OR5 ~YYmp to or a

pharmaceutically acceptable salt or hydrate form

thereof ~wherein R5 is H or CL.CB alkyl —C2-C8

al E\%ﬁﬁ RIé:Z-CB al kynyl, or phem1" FEof whi ch may
he g BEBIIy substituted; 15 each Y represents Cl-C8
al kyM-190 QR NR2, OC(O R, NRC(O

wherei n each
Cl1-C8 hetero
substi t ut ed

R is independently H,
al kyl ;
Cl- C6 al kyl ene or C1-

3C

represents an optionally substitutg

csvect am conmmr
~J O T _OOTT

rcina at | aact
T ~JT Ilv AT T AU

R[” NRSO2R or COOR

< kyl or
Wrepresents an wnal |y
i

t er oal kyl ene; X

-C20 ring

20 ana afFMSMmtiec rina and
~—0ORe—a oot~ a1

y Pt
up t MQur h
ring nenber
menbered cyc
groups t hat

provi ded thalt

haot

et eroatons sel ected fro
, and can represent eit
lic group or two 5-10

each X conpri ses amz

, 0 and S as a
wsNgl e 5-15
red cyclic

r

are both attached to the gane atomof W
$East one aryl or

/119NN NN AO

ar ~
ITTU Tl

?ﬁbzéﬁ}%é% f’

optionally s

ey 217 \AM 2NNQ/ 190191
Ty, LT Vi £Z2UUO L2012 1

or -NR2-, where ea

R2 is
y H, optionally substitutedfCIrC8 al kyl

ubstituted Cl-C8 heteroapﬁyW1 or Q may be

or

a bond when L conprises a ring; mbs.®-4; 5 pis2or3;
R3 is H, or jlan optionally substituteq,Cl-C8 al kyl or
Opti qRahl y Substituted O - C8 heteroaf Ryl i and R3 can
C%Ek&ﬁ?le"‘@h R4 on an adj acent ni Eg g téﬁ\t«o form
an  op |onglly substituted azacyc }gggkgﬁqiﬁ?ving 5-10
ring nmenbers, which azacyclic %TMH
iy,
o
H,C” 1 “CH,
CH5
M-23 H\/\
(Example 40) HeC HSQT PN
oo
Oj,NH
MO ch,
o
HeC” | “CHy
CHs
M-24
HO,
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group may be saturated, unsaturated or aromatic, and
may contain 1-2 additional 10 heteroatons sel ected

wo e@ai2§120 and S as a ring nenber; each R4 i s PCT/US2008/060140
i ndependently H, or an optionally substituted Cl-C8
al kyl or optionally substituted Cl-C8 heteroal kyl,
and the two R4 groups on one nitrogen can cyclize to
forman optionally substi | t ut ed azacycl ic gr oup havi ng

C_1N0

¥ o
J 1 ImepTrutctT S, V II \.oll ClLCl\.o_y IICl_y UC
sa;%‘; cl J:saturat ed or arorreﬁf#l%tjcm%y contain 1-

15 BU "ﬁ‘RI al hetercatons selected fromN 0 and S
as aMi2¥g nenber; and L represents a Cl- al kyl ene,
Cl1- C14 al kenyl ene, C1-Cl4 al kynyl ene, 12

aryl ene, C5-IC21 aryl al kyl ene, C54C21 ary]| nyl ene,
or C5-C21 aryl al kynyl ene |i nker, Met er of or m of
one of theseg, each of which may be nal |y
substituted.| Al7. The conmpound of epbodi nent Al5,

having the flornula (5): x--w W_Xx OOR3 RN/NH
~5) NNR42N~I NR42 QLQ? 30 R5(Y)m~Y)m
|

S.'D'

hin llyv acrcant AR & o hyvdr at A
I\\J \% TPt T (=a v ST Ty < \>

Hy—aceept Fat
for mMT?@reof, R

C2-C8 al kyny|, or phenyl, each of e
optionally substituted; 218 WO 2008/412

PCT/ US2008/ 060140 each Y repr e%ecn C1-\C8 al kyl, =0,
OR, NR2, OC(O R, NRC(OR, NRSO2 OR, wherein each
R is independently H C1-C8 al kyf| %}NHC].-CS

het eroal kyl ;| Wrepresents an optidnally substituted
Cl- C6 al kyl ene or Ci1-C6 heteroiaHg{/ ene; X represents
an optionallly substituted C5-C20uri%g system

r

conpmmi¥ng 5 at | east one aromatic rimg and to four
214
menmber, and ican represent either,a ® @

het eroatons [selected fromN, 0 and S a
menbered cycllic group or two 5- 936>§g(oeoed yclic
groups that jare both attached to &hg,s&me atom of W

provi ded thiat each X conprisescat/ | east one aryl or
heteroaryl rjing; Q represents - @F's NR2-, where each
R2 is independently H optional
HaCc”\ CHs
CHs;
M-28 HaN
H
HsC CHszNjWN
HSCM S
Oj/NH ©
HsC\N /,
“CH,
oA,
HyCT Y T

The following embodiments are provided as non-limiting examples only. The
foregoing examples are provided only to illustrate the invention, which further
includes those combinations and modifications that are apparent to one of ordinary

skill from the present disclosures.
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10 substituted C1-C8 al kyl or optionally substituted
Cl-C8 heteroal kyl; or Qmay be a bond when L

w@omwpn2ses a ring; mis 0-4;, R3 is H or an ope¢DE81008060140

substituted Cl1-C8 al kyl or optionally substituted O -
C8 heteroal kyl, and R3 can cyclize with R4 on an
adj acent nitrogen atomto forman 15 optionally
substituted azacyclic group having 5-10 ring nenbers,

whi ch azacyclic group may .be _satuyrated, unsaturated or
aromatic, and may g@%ﬁéﬁ%@@%al het er oat ons
selected fromN, 0 and S as_a ring nenber; each R4 is
i ndepeident | § 99MoEnd AL BEPBAAN| y substituted Cl-C8

al kyl or Cl1-G8__ heteroal kyl group, and t two R4
groups on one ni'krogen can cyclize tofforman 20

ted azacyclic gradp havighg B 10
ring nme why/ch ®zacyclic gr@up
unsat ureg ed O & ic, and may t Al
addirygf onalPK _het er ong_sel ecte N, O
ring|imenbey; Ha repwsenf"s a C19014(\ajn,kyIRe e,
al keRyl enefb C1-C14 dl kynyl ene, C5- C 12 aryPRene, ©
C5-C21 aryl al kyl ene, C5-C21 aryl al kenyl ene, or C5-C21
aryl al kynylene 25 linker, or a heteroformof one of
t hese, oeapharofacevticelly amyplablesplt oohgdrhtg feu gteirdolit ed.

A18. The conpound of enbodi ment A Al5 or

wher ei BREM acﬁgﬁ‘ae]gt’ p 41K ’Wé?ﬂ%ﬂe?deé]lﬁ%f%’,or ﬁé&%ﬂwl C2-C8

| SRBRARYIC2-CY GIKYRYIOBY4 hetBroRdHYbf orle D LY lcaciS 8CWhiRH Iy be

and tert-butyl. 219 WD 2008/ 128121 PCT/ US2008/ 060140
Avptionph sebsthsedichr of optiopalbnenbstitugadiddntent s A15 to

Al8, wherein h . R4 js.independent r

n0. AEbhanf” BBl FORRERESTHCY MR U i peOIR.
t PR (QOYRONRSES),R br COTRDIESeid eattiR4s indepeéhdently H, C1-C8 alkyl or
pharmaceutically acceptable salt thereof. A21. A

c

brirfoliheteionlkyb ahth Mdiereg) two X-or Yy Sreaps@a ckelNe (@Iormpp3-6
E@l (nReRakéh %ltzcea? E)ggs%f;a%& L NeeBSE gﬁmlc,eatﬁi%ﬂicﬁ fing may

rate fo
include a heteroatom selected from O, S and N as a ring member and may be

N z (D

optionally substituted;

each W and W’ independently represents an optionally substituted C1-C6
alkylene or C1-C6 heteroalkylene;

each X and X’ independently represents an optionally substituted Cs-Cyg ring
system comprising at least one aromatic ring and up to four heteroatoms selected from
N, O and S as a ring member, and can represent either a single 5-15 membered cyclic
group or two 5-10 membered cyclic groups that are both attached to the same atom of
W or W’, provided that each X and X’ comprises at least one aryl or heteroaryl ring;

each Q and Q’ independently represents —O- or -NR*-, where each R” is
independently H, or optionally substituted C1-C8 alkyl, or optionally substituted C1-
(8 heteroalkyl; or one or both of Q and Q’ may be a bond when L. comprises a ring;

each n and n’ is independently 0-3;

each m and m’ is independently 0-4;
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wherein Ra and Rb are independently H, or Cl-C8 al kyl,
C2-C8 al kenyl or C2- C8 al kynyl, or a heteroform of

wo@p®sotsiehese, each of which may be optional | yPCT/US2008/060140

substituted; each Y independently represents Cl-C8
alkyl, =0, OR NR2, OC(OR 15 NRC(O R, NRSO2R or
COOR, wherein each Ris independently H, Cl1-C8 alkyl
or Cl-C8 heteroal kyl, and wherein two Y groups can

| i f A, 3- h b
oat ur ateh R R S oG BRD Sha el S R4 g s ety
i ncl udeach 7 bt 2T Patgmisalyeehpederts &dRiondll RREhstas! @1-C6

ring nenber and may be optionally substituted;, 20 W
réﬁlﬂé@%’ﬂgm&lﬁ,@@tl onal |y substituted Cl-C6 al kyl ene or

Cl- G5 tLhrgégg %gs %\%ﬁf&%a st%{?tu?e%e(Elf T4 %PIQI%E ?yfiggk)sé{, optionally

subst i ¢ System conpfi s

onentaindigEtdm 1r8 Rge@adnispeleotet] Goin Ne()earnda)‘, omichslalkeciseldl 8
fromN, 0 and S as a ring nmenber, and can represent

e A1ORSYIN dengfhhwhen %()Ufeedr?é(mgethé ahq,rgﬁéi Path hetdigpn Srandd - 5- 10
220 WO 2008/ 128121 PCT/ US2008/ 060140 nenber ed cycl ic
groups that are both attached to the same at om of

provi déd- t hat'he eerppourd b smbpdimeny A1} whepingp eompijses @rCl -Cl4

h?l{k?’{e?l (I);( | 614%@%&(%11%)5(31%(:%2 ((:81 e%l]Eynlgrle%& S R4l h%te.tr_!)a(i)lge,&g/z ne, C2-

ronal Iy subs represents -

m@@)@&ylenéﬁﬁﬁ}?& CO* B terdlK(yD) 10R8 grout¥dch 8f whidRGRay be

azi do hal o, where each R8 is independently H, or
CTP‘E%MEWW‘PS““& :C8 alkenyl, O- C8 al kynyl, C5-Cl2

aryl, C5-C21 arylal kyl, or a heteroform of one of

t hese, each of which may be optionally substituted;

or Cl-@83.al kyhe C(@ﬁp@@ldajf leenbpilime@2 AC8wWherkipnly is, a €®-C14 alkynylene

- 1 | al kyl, or a heteroform of
oﬁéaéf%' ‘?L%l% ero@%‘ﬁy %%h may be optionally

substituted; and Z is an optionally substituted Cl-C6
am noal kyl group wherein the amne my be in a
pr ot ect™dd or Thaperop@nded efrxbpfhmmzﬂl Whﬂ‘émi@domf)rlmlat lggst one

a co 1) i.n,.enbodi nent, Al
c8 ti ﬁ%gl r%gbs?léuat% caggoca}fclg he trod ﬁg?fearro%?tlcf (%)rrhr(;,ltﬁr(’)art)%l)eulc ring that

W|1§ ﬁhrﬁoﬁﬁ@@fm@emrtﬁﬂﬁﬁk@fwhlémfdﬂfnk ehe(dBprtest path between Q and Q.

AS. The compound of embodiment A4, wherein said aromatic or
heteroaromatic ring is an optionally substituted 5- or 6-membered aromatic or

heteroaromatic ring.

A6. The compound of embodiment AS, wherein said optionally substituted 5-
or 6-membered aromatic or heteroaromatic ring is selected from the group consisting
of phenyl, pyridyl, pyrazinyl, triazinyl, pyrazolyl, and thiophenyl, each of which may
be optionally substituted.

A7. The compound of embodiment A4, wherein L. comprises at least one

triazole ring.
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wherein for each of said first nononer and said second
mononer, U conprises at |east one functional group

WO baB/1z8a1 be used to connect said first nmononePCT/HHIHOS/060140

said second nononer, either directly or indirectly, to
provi de a conmpound of 20 fornula (1). A23. A

phar maceuti cal conposition conprising a conpound of
formula (1) as in enbodinment A, and at |east one

pharmageutically acceptable excipi.ent. 25 4. Th .

Phar et i care REEER nY or Sl Bu sty A330 47, Masin cach n
CQAPhI 8i1NGnPdach@fsl artN®’ BRAMILI, eR@lvhEleBT MRAH Y Cif ESBAL are the
221 WD 2008/128121 PCT/ US2008/ 060140 A25. The
pBdh¢raceut i cal conposition of enbodi ment A24, wherein

the additional therapeutic agent is selected fromthe
group consisting of TRAIL, etoposide, a TRAIL

r ecept a9. anhd boetyoundnf HsPOR: dirdmteidients Ao A8, @herein each R’
TNF-&gn 5 A26. A nethod to treat cancer, inflanmmation,
ofnGR dutlririihe: di sorder, conprising adninistering

to a subject in need of such treatnent an effective

anmount of a compound of any one of enbodinents Al to

A20. AA7NQ. The compbad! adfangminedt aahoddid26ts Avher &9, iwhelnan each 7.

subject is treated wwth an 1Q addi{i onal I ut i
ag¥ 2 B @a%@aﬁ&yg%opﬂéepg?%ﬁg@aﬁ ?éﬂﬂnﬁgi —615151 - 2 where R®
eLQPOR A€, is irﬁgﬁ&ﬁkﬁﬂ}'f'ﬁc‘(ﬁ@pﬁ%4§1}§ri.b0dy, an Hsp90

i nhibitor, TNF-a, and TNF-( 8. A conpound of
formula (1): DQL Q@ D 1 (l) Jb 15 or a

phar ma ti,cal ly acc able salt.or. hydrate m .
Pher oori 1T itee bl a @Y ishe Pebnffimgt S & AR negin cach X
PEES BNindepHRREN GNP s bE Eb&@ﬁlﬂ&%ub@i‘tut@d phdN§Pring:Wiewe phenyl

each R2 is independently optionally substituted
C1ings eaghkgfi wlyeh sysyibswalipyallysybsititedi @d tetrahggronaphthyl, indanyl

h vl ; -CH2-, -CHHOR)-, -CHR -, -CH20-,
@ﬁﬁk‘?’@m@f&g@m)zm, wherein Ris H G -C4 alkyl
or CG-C4 heteroal kyl; or one or nore of Q Q and Q'

may be a bond when L conprises a ring; L represents an
opt i on&1Py 1dgsempeideef any.ono ot ephrdEarsy}! 10 Aklepvherein each W

oDt i ot A 0 8. het or aat ‘
268 S0t YT N o1 00 0F SRS Ay
represents H, C1-C4 alkyl or C1-C4 heteroalkyl.

A13. The compound of any one of embodiments Al to A12, wherein each Q
and Q’ is -NR*- , where each R” is independently H or C1-C4 alkyl.

Al4. The compound of any one of embodiments Al to A12, wherein at least

one of Q and Q’ is a bond.

A15. The compound of embodiment A1, having the formula (3A):
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atons in I ength when counted al ong the shortest path
between Qand Q, or Qand @Q', 25 or Q and Q'; and

WQ20sME312008/ 128121 PCT/ US2008/ 060140 each D, PCI/Us29d8/060140

D', if present, is independently selected fromthe
group consistingof RLIO X-_ W(YmZI|l RaJ~R R
ORRRal YRRzNN "~N/)no O ONHI Z ORa Rb
(YmMR Oand /WN OX (YYmR6/ N\ R6 5 wherein each
Ra and Rb i independent%i H, or Cl1-C8 al kyl, C2-C8

al kenyl or / C2-C8 al kynyl , " ¥r a hetekof orm of one of

t hese, each of which y be

ach Rl is

present, i Rdepehdentl r%‘presemtqs Cl/68 alkyl, =0 OR
NR2, OC(O NRSC2R or , Wherein each R
is ind ndently H ,.Cl- | kyl or., Cl-C8 heteroal kyl,
and whl o p s ol EhcePanR S or Rlarkes iy IERGS™

menber edefdimBatiddtand ®b ib®>sat ur at ed, unsat urated or
aromati ¢, and which ring nmay 15 include a heteroatom

sel ect &d 1F Hoth ©1-C8 alind (-8 akanyh §2nefblyndner Phepylhegach of
ORIk I ' X ch W where present,

[ nélé%gﬁ%)é%% ?I%/{Rﬁltélg% gﬁstgﬁ%ust&gn optionally substituted Cl-

C6 al kyghchne rquresChts Ol -8 tabkybat(k YD RMER », €A A0 R, NRAEOER , NRSOR

t ind {1 tional |
D BECEIIR, U 0B SO TRl LA &1 g i hetergatkyt
one ar YRt jrGehis A8 oBRGhAIR sLBsfiAdl Nt ELRHMAEB: C1-C6

heteroalkylene;

(o)

X represents an optionally substituted Cs-Cyo ring system comprising at least
one aromatic ring and up to four heteroatoms selected from N, O and S as a ring
member, and can represent either a single 5-15 membered cyclic group or two 5-10
membered cyclic groups that are both attached to the same atom of W, provided that
each X comprises at least one aryl or heteroaryl ring;

Q represents —O- or -NR’-, where each R” is independently H, or optionally
substituted C1-C8 alkyl, or optionally substituted C1-C8 heteroalkyl; or Q may be a
bond when L. comprises a ring;

m is 0-4;

pis 2-3;

7. represents an optionally substituted C1-C6 aminoalkyl group of the formula
~CHR*)NR";

R’is H, or an optionally substituted C1-C8 alkyl or optionally substituted C1-
(8 heteroalkyl, and R’ can cyclize with R* on an adjacent nitrogen atom to form an
optionally substituted azacyclic group having 5-10 ring members, which azacyclic
group may be saturated, unsaturated or aromatic, and may contain 1-2 additional

heteroatoms selected from N, O and S as a ring member;

216



10

15

20

selected fromN, 0 and S as a ring nenber, and can
represent either a single 5-15 nenbered cyclic group

wW@roosmes12t 10 nmenbered cyclic groups that are bRETUS2008/060140

attached to the sanme atom of W provided that each X
conprises at |east one aryl or heteroaryl ring; 25

each n, where present, is independently 0-3; 223 WD
2008/ 128121 PCT/ US2008/ 060140 each m where present,

is inde ntly 0-4: a each R6, .. .wh r sl
| ndepentiant 1 mderearttp I b RE o N R B2l o or
abticdaky lsubstituted ety @AKo, a@(ﬂ&leQﬁvotﬂf%?f@Jps%Qﬁe(ﬂitrogen can
V\,hl ch ma¥ be optionally su stituted; or is a C8-Cl4

@

b pﬁ‘il@ﬁ ile tasm 4W¢R§5®@ﬁ1ﬂmsubrswgte§w§m¢h@ siypihsying Sal(ringmegibers,
c%b 38? nsat ng
f USG 2% 5.(%%11 %a? ogat&%hﬁ‘ls!l%r# r(gfaa:‘ilélsgt?c a[ldi \MX COﬁtaln 1-

r ngdﬁmﬁﬁlememorbe sdédtactires N, ahd 5 ageming hmmlgalﬂ iy
avai |l abl e p05|t|on on the saturated or aromatic ri

Wi th t heoprsRsCERE Her b 1GHbalkersiens. O (el iene, C5-

t a

0 CIRR TS el ¢ OB egepy ¢ g Finytene
c tinpaumda lofterbmrmudfaong lo) theBe, @ath @ wiidch (Hay be Diptiomally substituted.
pharmaceutically acceptable salt or hydrate form

t hereof, 15 wherein b is O or 1; each Q Q and Q',

i f pregdot The rdepeindesitdnybodape Feidt Bavife therfornNRR (4):

wher e

W
Z
A
’4

/j\ @)
M

or a pharmaceutically acceptable salt or hydrate form thereof,

wherein R® is H, or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, or phenyl,

RS

uy)

o

p=4

:U e
/><

each of which may be optionally substituted;

each Y represents C1-C8 alkyl, =0, OR, NR,, OC(O)R, NRC(O)R, NRSO:R
or COOR, wherein each R is independently H, C1-C8 alkyl or C1-C8 heteroalkyl;

W represents an optionally substituted C1-C6 alkylene or C1-C6
heteroalkylene;

X represents an optionally substituted Cs-Cyo ring system comprising at least
one aromatic ring and up to four heteroatoms selected from N, O and S as a ring
member, and can represent either a single 5-15 membered cyclic group or two 5-10
membered cyclic groups that are both attached to the same atom of W, provided that

each X comprises at least one aryl or heteroaryl ring;
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each R2 is independently H, optionally substituted

Cl-C8 al kyl or optionally substituted Cl-C8
woedsneekkyl ; or -CH2-, -CH(OR) -, -CH(R)-, - CHXOF/S2008/060140

-CHH RO or -(CH2)4NH, wherein Ris H, C-C4 al kyl

or Cl-C4 heteroal kyl; or one or nore of Q 20 Q and

Q' may be a bond when L conprises a ring; 224 WD

2008/ 128121 PCT/ US2008/ 060140 L represents an

option

tut L1-C24 h xcar byl i nk .
oPt 1 onl YreR RS oD h it Fomi ettt 36 ety B peypnatty
f k@il tedCRTR 2Byl bﬁhoﬂams}lsalsstitﬁeclel&:s RAtEFBIKT ok gl%aﬁbe a

when counted al ong e shortest path between Q an
obowyh@ltgcompﬁsescgrlwd Q: and 5 each D, D and D',

i f pre?n |s |ndependently selected fromthe group

consi st'i ng o’f RLIO X_ W(Y)r ZI Ra(RobJ~-RRO
5 RbRablé(zkirZN)"'V)nO ZINZoIYOi RO

and /W O Ra Rb N \ R6 wherein each

Ra and R Heor %&éﬁeﬁﬁbfrﬁubwtﬁed 6}1 @& aligl g wqonalbgs@tltuted Cl-

a
25y, A1 28 BN R o aBELEK AR BlonPorm an

s apsderallytselktitaed azmcpgic gmqi hwlwﬁéﬂlrmlgtrmjnhnﬂm wHich #acyrlic
Rl is independently H or tionally substituted C
P MR G o P ST B OUE bAgidona
10 SUBREJatdih el deted PR, AP KY hs 2 BROHRMbER €ach Y, where
present, i ndependent 'y represents Cl-C8 alkyl, =0, OR

NR2, @@(1@ Hg 1Mﬁ@€r@emly Hmeron@ﬂlebsmmfr@C b G8aadky | Rr
-4C8 hetero

I's ind nﬁs (i
e VS Y TS SaR &L IR Sl BEaogen can
mepdhipk @6l fdrhing dptidhalpdubb@utAtadidicBE growP hatiab &t BXkifF members,
aromatic, and which ring may

which azacychc group may be saturated, unsaturated or aromatic, and may contain 1-

15 2 additional heteroatoms selected from N, O and S as a ring member; and
L. represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.

A17. The compound of embodiment A15, having the formula (5):

X X
%

BUSSaliS o SO OF

or a pharmaceutically acceptable salt or hydrate form thereof,

R’ is H, or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, or phenyl, each of

I/,,/
s

JJ 1
JJ |||I||

20

which may be optionally substituted;
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i nclude a heteroatom selected from0O, S and N as a
ring menber and may be 20 optionally substituted; each

waRooshzsiel present, i ndependently represents anPCT/US2008/060140

optionally substituted Cl- C6 al kyl ene or Cl-C6

het er oal kyl ene; each X, where present, independently
represents an optionally substituted Cs- C20 ring
system conprising at | east one aromatic ring and up to

honber g RummrepEr RER AR SRtk MRIR BT Gyt s o-r
20PBOLAS A 2HbrRETAUS A0BIOEAALAly MENDEREtk 3 e il CTRAMDalkyl:

or two 5-10 nenbered cyclic groups that are both

at t achd¥ repoesentyan arenalysubaftued Cdrob plfelgne pat’ lddch X
AU EL LR, B BRLEA3 0e R 6 i

whelesst phe s®niatic irhigiand @p en dan hbyrddtchns @i teelaedin RGO and S as a
where present, is independently H C1-C8 al kyl, C5-Cl12
aFipg nyymbes, andeon ggggsgnigither ypinglepet pmgmbeie shclgngrogp or two 5-
th - ' i I it uted:
B R A A
c dmpeachi Xgomphsesat leGst ome he oetletsahyl angd or partial ly
unsaturated ring.fus to a C5-C6 aryl. or C5- 10.

het er o PYTIY, Onhl -i‘ﬂ*r’; rs gty 1&&?@5@%@% getiquylly

Nk i¥AaR ERUARY 1D Y paYRIly &b EituB@ Bl Ld PR(@BalkhB or Q may be a
saturated or aromatic ring; with the proviso fhat,

whend whesL@omprisgsch hg;are not the sanme and both of the
formula OR., ZNO Q XIWN (Y 15 B2. The conpound

of enmb8U*neRt B1, havi ng the formula (1): X-- w X

R’is H, or an optionally substituted C1-C8 alkyl or optionally substituted C1-
(8 heteroalkyl, and R’ can cyclize with R* on an adjacent nitrogen atom to form an
optionally substituted azacyclic group having 5-10 ring members, which azacyclic
group may be saturated, unsaturated or aromatic, and may contain 1-2 additional
heteroatoms selected from N, O and S as a ring member;

each R* is independently H, or an optionally substituted C1-C8 alkyl or C1-C8
heteroalkyl group, and the two R* groups on one nitrogen can cyclize to form an
optionally substituted azacyclic group having 5-10 ring members, which azacyclic
group may be saturated, unsaturated or aromatic, and may contain 1-2 additional
heteroatoms selected from N, O and S as a ring member;

L. represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.

A18. The compound of embodiment A15, A16 or A17, wherein R? is
selected from methyl, ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl, isobutyl, sec-
butyl, and tert-butyl.
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RLOOR ~n\n R ZNN NNYz' ~1) | OL-O
Ra® ORb (Y)IlIl RU O or a pharnmaceutically acceptable

waa0os/12812hydrate formthereof, 226 WD 2008/ 12BAR1S2008/060140

PCT/ US2008/ 060140 wherein each Ra, Ra,, Rb and Rb' is
I ndependently H, or Cl-C8 al kyl, C2-C8 al kenyl or
C2-C8 al kynyl, or a heteroform of one of these each
of which may be optlonally substituted; or

option bstlt hen

indepe%&gm 15 FuppaipEnEnhedr SRR lmeﬁ‘te)%lé:& 0 Afpwhercin cach
OR( @ iRde HRG(IPbRme ,OZR or COOR, wherein each Ris
independ%ntly H, Cl1- al kyl or C1-C8 heteroal kyl,

and wherein two Y or Y' groups can cyclize to forma

gr 6ar g%g@?g%dcornﬁoﬂt{(%%}h hﬁ&t&i"ﬁo&e@ %}ol‘flrg %ggstm ostHleuéo%%Igoqmds in
sahelet 8dnd #oon el)phaﬁnad’&dtl&hlﬂ&caep‘tdlbl@ sdtemibenf.and nmay be
optionally substituted; 10 each Wand W i ndependently
represents an optionally substituted C1-C6 al kyl ene

or Cl- het I ; . X and X independently
represg§¥593n1§%%§gﬁg ?ngﬁ tituted C5-C20 ring

system conprising at |eastXseng aromatic ring and up to
four heteroatons selected fro N, O and S as a ring
menber, and can reprgse a single 5-15

menbered cyclic 15 gfoup 5-10 nenber ed cyclk@v

groups that are_bothNnatt ed\to the sanme atom of
or W, provided at e X an
one aryl or heterparyl [ingpr e

nprises at | east
] and Q

i ndependently rep®esent® -0- or -RR2-, where each R2

is independently H, or optionally substituted Cl-C8

al kyl, or optionally substituted Cl1- C8 heteroal kyl;

or one or both of Q and Q may be a bond when L

conpriQesphwﬁﬁmgﬂka@ma@@phbhSaherhymﬁ@fbﬂmépeﬁ@entIy

0-3; eagch m gnd epen c
it s L RoanRy AR PERERATH oY CERR Fal 1y or 2
alogydikyny€ @€ A héteesTdrnd of bm@tnﬁmemchy)f RAhaseNbSo@ibnally
optionally substituted Cl-C6
substituted;
each Y independently represents C1-C8 alkyl, =0, OR, NR,, OC(O)R,

NRC(O)R, NRSO;R or COOR, wherein each R is independently H, C1-C8 alkyl or

C1-C8 heteroalkyl, and wherein two Y groups can cyclize to form a 3-6 membered
ring that can be saturated, unsaturated or aromatic, and which ring may include a
heteroatom selected from O, S and N as a ring member and may be optionally
substituted;

W represents an optionally substituted C1-C6 alkylene or C1-C6
heteroalkylene;

X represents an optionally substituted Cs-Cyo ring system comprising at least
one aromatic ring and up to four heteroatoms selected from N, O and S as a ring

member, and can represent either a single 5-15 membered cyclic group or two 5-10
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am noal kyl group; and 25 L represents an optionally
substituted Cl-C24 hydrocarbyl |inker, optionally

w@osarsizhg from 1-8 heteroatons sel ected fronP@E/US20881650140

S, which Iinker is 1-18 atons in | ength when counted
al ong the shortest path between Q and Q. B3. The
conpound of enbodi nent Bl or B2, wherein each n and n'
is 1, and each of mand M is 0 or 1, and wherein Y

SR AR TN IR R B R e T

Badr X B3mpuhigragidastame AryRlor 86@rdRiylirfhg; H or methyl. 5
B5. The conpound of any one of enbodi nents Bl to B4,

wherei Rigldh Z and Z is a 1-am noal kyl group
represenfed by the formula -CH(R3) NR42, where R3 and

each R4 1's i’ndependently Hor ClL-C4 alkyl. B6. The
conmpouRd ioff ogshactiaeRubBRytchaXi@Ralkile formila (3A):
X---WOQ HN(3A6SZNRa8QL 10, ORb or a s s
phar madkigpresalts yORcc B QMR e -QaPeR oY dPGt @ Pp nf OOR”, -NR™,

t [ 8 | ' ; 1.1S _
CIAERL g VRS RUTE Rl Ry TRAt By [T Sis CTicRllony. €1
e&8hllofinyl \ii-E 2 myy, GreCophiytaikyll yr shbisbidrot edine bb teae keach of

?\(RE@? rr%a?}(?gt S Cl-al }5?‘%%%(1;\;}1{&#%%12&?%‘;2% gLeRﬂyI, C2-C8 alkynyl,

i @@QP?Z‘%‘{?PM o521 Qilyqﬁﬁ?/@ bKY het®foféehn SBoddI R davh of which may

represenfs an optionally substituted Cl-C6 al kyl ene or
Che optiothdly snlortiltikyd;end; X represents an optionally

St Y £ R SRRk 5P e ey

f bom Nprotecaiithbrangfotétdd fogm. menber, and can represent
either a single 5-15 nenbered cyclic group or two 5-10

menbered cyclic groups that are both attached to the
sanme atom of mWhoRPHalBE & d@tpound of formula (1) as in embodiment A1,

comprising reacting a first monomer of formula (6) with a second monomer of
formula (6),

wherein for each of said first monomer and said second monomer, U
comprises at least one functional group that can be used to connect said first monomer
and said second monomer, either directly or indirectly, to provide a compound of

formula (1).

A23. A pharmaceutical composition comprising a compound of formula (1)

as in embodiment A1, and at least one pharmaceutically acceptable excipient.

A24. The pharmaceutical composition of embodiment A23, further

comprising at least one additional therapeutic agent.
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each X conprises at |east one aryl or heteroaryl ring;
Q represents -0- or -NR2-, where each R2 is

W0 pwepesieent |y H, or optionally 25 substit ut eRCTZUSI088/060140

al kyl, or optionally substituted Cl1-C8 heteroal kyl; or
Q may be a bond when L conprises a ring; 228 WO

2008/ 128121 PCT/ US2008/ 060140 mis 0-4; pis 2-3; Z
represents an optionally substituted Cl-C6 ani noal kyl

o oup st e Ruir SRR BBk e hndin e
s uditibhdl iRgagelutic &8n et RIRRU KM tRNGoIBcaRisY 6f TRAIL,

with R4 on an adjacent nitrogen atomto form an
optopeyide. layl RAyBskecertoentipodys o Hsp9g inhitp taNH. 8nd §NF-f.
ring nmenbers, which azacyclic group nmay be saturated,
unsaturated or aronmatic, and may contain 1-2

addi ti oyral A hethetl aatrofn as@lr dafl@dnmbtiomoNan Gu@itimSnagdisarder,
ring nmenber;. 10 each R4 jis independently H, or an
opPMBHHNS Hdimbderina P adubiecian napk gl sush tregisrenbppeffgetive amount

SUPSLOMbER JPiniBnl6H ShORlIMYhe NG ARe two R4 groups

on one nitrogen can cyclize to forman optionally
substituted azacyclic group having 5-10 ring nmenbers,

whi ch cyclic gro y. be saturated, unsaturated or.

ar omat 12 408 B hte Hingent X LauPEeBhEr SHutd i o% s Vith an
sah@abed dagPubt afrtbdedfoR thé g&ug%aaﬁmngaﬂ@RmL,Letoposide,
represents a Cl-Cl4 al kyl ene, Cl-Cl14 al kenyl ene,

Ca- TR akkaptyr aetibodyCsn Hep9Rinhitjtos nBYF-G5ar@?IINE-f.
aryl al kyl ene, C5-C21 aryl al kenyl ene, or C5-C21
aryl al kynyl ene |inker, or a heteroformof one of

t hese, A@8c\ &fmpdiind o e ppt i onal 'y substituted.
B7. The conpound of enbodi nent B6, having the fornula

(4): x~ R NBR2Q—rUzn—®Q—®R5 C Y)YmP 20 or a
pharmaceutical ly accepta+|e salt or hydrate prn1
t her eof aQr D"

b

or a pharmaceutically acceptable salt or hydrate form thereof,

whereinbis Q or 1;

each Q, Q” and Q”, if present, independently represents —O- or -NR*-, where
each R? is independently H, optionally substituted C1-C8 alkyl or optionally
substituted C1-C8 heteroalkyl; or —-CH,-, -CH(OR)-, -CH(R)-, -CH,0-, -CH(R)O- or
—(CH»)4NH-, wherein R is H, C;-C; alkyl or C;-Cy4 heteroalkyl; or one or more of Q,
Q’ and Q” may be a bond when L. comprises a ring;

L. represents an optionally substituted C1-C24 hydrocarbyl linker, optionally
containing from 1-8 heteroatoms selected from N, O and S, which linker is 1-18
atoms in length when counted along the shortest path between Q and Q’, or Q and Q”
or Q” and Q”; and
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wherein R5 is H, or Cl-C8 al kyl, C2-C8 al kenyl, C2-C8

al kynyl, or phenyl, each of which may be optionally
waeestizgiet ed; each Y represents Cl-C8 al kyl, =EyT/QR008/060140

NR2, OC(OR NRC(OR, NRSO2R 25 or COOR, wherein each

R is independently H C1-C8 al kyl or Cl-C8

het eroal kyl ; 229 WD 2008/ 128121 PCT/ US2008/ 060140 W

represents an optionally substituted Cl-C6 aIkerne or

Cl-C6 hetergal kyl en ent s

Substi etida Baeney i b el aF bR Rk R L fG il eroup
OB@m@ﬁ@g&ﬁlC ring and up to f our heteroatons sel ect ed
fromN, and S as a ring 5 nenber, and can represent
ei ther a S|ngle 5- 15 nenber ed cycllc roug or two 5- 10
menber ek cyclic groqu that re b t cggd to the
sa

conpr

° c1-'ts

W p each conprlses at
e afryl r hg esents -0- o8
hhggsfeach Riq nde endentlyo |onaIIy §7/J?{
Cl-.C8 m

onallycﬁubs i ¢ uted w
het er oal kyl ; or Q na9 bé~a 10 bo nL*x"
ises aring; mis 0-4;, pis 2or 3 R3is H ok

an optionally substituted Cl-C8 aIkyIRG’\B@tlonally "

subst
with
OptIO
ri ng

uﬁé’ra@% aléft/@d o2 bgteypfarmeol oap @f Hhgge. et

ituted G- C8 heteroal kyl, and R3 can cyclize
R4 on an adjacent nitrogen atomto forman 15
Nalhkepeirs eestR, tadll @ i @imaeydldemlydin 0sHT hagiang15C 2108 alkenyl or
menber s, which azacyclic group nay be saturated,

(afy whigh gay be optionally

ag%shhf? or 1sftga‘u%ﬁ8§ﬁ utﬁ?egzo‘fﬁa fromN 0 and S as a

ring
optio
subst
on on

e

ne entIy H, or an

n ahdhlesug lmﬂepénﬁeedy ng@uahzuw subktitu@pi( loGaklkyl;

ituted Cl- het eroal kyl , and the two R4 ,

e C#ilt4 Htjléﬂenéiﬁht Y BOTGSGRLE Ay ep%lailas ﬁﬁ‘?%lﬂl%%?? %twoalkyl
Rsthi tut ed azacyclic group having 5-10 ring nmenbers,
azacyclic group nay be saturated, unsaturated or

ar orrat each Arwhereyresarit iaﬂepehderﬁlyadplie‘sém@ﬂ (RBetleyloa® 0B, NR,,

© Bl TEAR R EROME NSO ot B weasiE BRI g ffdonay 1, c1-c3

CinGldr @l ksmetena

CGard %ér&nawhegﬁm Con lize to form a 3-6

kyl
arylal kyl ene, C§1 aryl al kenyl ene, " or -C21
amejngie Rﬂﬁﬂ%geth@t ca2$>elsatnr<aé¢d uotatlsrahétoé peohgntic afd witeh ohg may

the

e aeh%?eroﬁom e e]g{t]ad ¥ ﬁéoﬁd a‘saaLtll 5 urkl)lt%tﬁrl att t e?%he

e cofmpoun noodl

( 5i)t10nally substltuted,

each W, where present, independently represents an optionally substituted C1-

C6 alkylene or C1-C6 heteroalkylene;

each X, where present, independently represents an optionally substituted Cs-

Cyp ring system comprising at least one aromatic ring and up to four heteroatoms

selected from N, O and S as a ring member, and can represent either a single 5-15

membered cyclic group or two 5-10 membered cyclic groups that are both attached to

the same atom of W, provided that each X comprises at least one aryl or heteroaryl

ring;

each n, where present, is independently 0-3;
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230 WD 2008/ 128121 PCT/ US2008/ 060140 X-- wW_x R3 O
RS RNNH(5 PRI2ZN N~ ~ Inmo/ - NNR42 QL-Q O R5

w@ 20081128 m R5 0 or a pharnmaceutical |y accept abPE&r/E81008/060140

or hydrate formthereof, R5 is H or Cl-C8 alkyl,
C2-C8 al kenyl, C2-C8 al kynyl, or phenyl, each of 5
whi ch may be optionally substituted; each Y represents
Cl-C8 alkyl, =0 OR NR2, OC(O R, NRC(O R NRSOQ2R or

COOR, wh eneachR ent H, C1-C8 al kyl
o ESE BrS Ryt N aERERIR ALt e Ty
subst i tadherP, Ghefbpradek i Cinaend aktyaa, (hpmrdm%h kyb-enearyf or C5-

represents anotlonall substituted C5 ring
ﬁ@@rﬁlélbmlp ) @hﬁgrofqrm oregd gheserrach pbyvhtch anayi bf—‘gomlﬁaally
u Qul;satut%s or pset @ § %EL r'?yec%(? eIe fé[‘r% Srghg %ﬁ%%ysteng C(ﬁﬁg?rls‘?%gaig or 6-
ﬁﬁféﬁﬂfe&iﬂl say@;htb@ ogpmiﬂl}omnshmat&i rid@ fusedrbies €6- (CQ/;&M oy C5 C6
groups that are both attached to the sane atom of
ph%t\fmﬂ@d ringwhich 4 systedipy @e@taaheq tegdfrogshdhigpgh asy B available
h - or -NR2-, where each
Rgglﬁé&?{)}ﬁ{dehgesh gﬁ%&){ﬁg&ggfﬁ% aI ly 15 substi t ut ed
Cl1- C8 alithythe provoptthanahdényb sub$t artdud ede @bt (B8 same and both of the
h ter al kyl; or Q may be a bond when L conprises a

WP m i s O 4, R3is H, or an optionally substituted
Cl c8 al kyl or optionally substituted d- C8
het er oal kyl , a‘rlg[]:li?, can cyclize with R4 on an adj acent
nitrogen atom ormfan 20 optionally substituted
azacyclic group having 5-10 ring nmenber s¢-~whi ch
azacyclic groyp mayl_be saturated, unsaturat
aromatic, and ain 1-2 addid'i ogal he oat ons

i ndependentv NQr an opti anal |
al kyl or Ci- hefer oal kyl grofip, the t % r‘.ri
groups on one-N tyrpgen can cycl|| ze to forg an P5
optionally substitUted aaacyclia@ growga havi ng(

ring menbers, which azacyclic 231

B1. A compound of formula (I):
D Q L Q D'
D

o], "

or a pharmaceutically acceptable salt or hydrate form thereof,

whereinbis Q or 1;

each Q, Q” and Q”, if present, independently represents —O- or -NR*-, where
each R? is independently H, optionally substituted C1-C8 alkyl or optionally
substituted C1-C8 heteroalkyl; or —-CH,-, -CH(OR)-, -CH(R)-, -CH,0-, -CH(R)O- or
—(CH,)4NH-, wherein R is H, C;-C; alkyl or C;-C, heteroalkyl; or one or more of Q,

Q’ and Q” may be a bond when L. comprises a ring;
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WO 2008/ 128121 PCT/ US2008/ 060140 group may be
saturated, unsaturated or aromatic, and may contain

waz2@sazkiet i onal heteroatons selected from N, BCHOSR088/060140

as a ring nenber; L represents a Cl-Cl4 al kyl ene,

Cl1- C14 al kenyl ene, C1-Cl4 al kynyl ene, C5- C 12

aryl ene, C5-C21 aryl al kyl ene, C5-C21 aryl al kenyl ene,
or C5-C21 arylal kynylene 5 linker, or a heteroform of

one of ;these, each of
subst i TUFRESCnEgn lé)nglm.g%aﬁtgl?%lf@ ggg&ﬁmg 08?,rlby1 linker, optionally
egbfgin Sm B18 ﬁ&eﬁ@t@rﬁ@ﬁ@k@ﬂeﬂ fRACN, & and™ which linker is 1-18

i ndependent |y conprises an optlonall substi tuted

p A in d¢nggh when equimtashpdeng the shaitpst paslaberween WHndQ mayQ and Q7
b P al substituted; or a tetrahydronaphthyl,
%r§%5+865 Al)\fﬁluorenyl ring system 10 B 10. The
conpoubgthad, [anyhdoDe iDpresumindd inepislem]ysdladdiromties gop
each.W and W represents -C(O NR(CHR)p-, where p iIs
0€ONSikiRg %bach R i ndependently represents H, Cl-C4

al kyl or Cl-C4 heteroal kyl. 15 B 11. Fhe conmpound of 0
any onre,of enbodinments B 1 tg BS mhere|n%each Q and

-, where aac& R2 Hy H or 7 ek
n 812 nd pf afy one of
e| | edst e of Qand °
\20 B 1 T e c npound of any one of
enb lenent(Y@ B1Ito at e N
one optionally substltuted carbocycllc heterocycllc
aromatic or heteroaromatic ring that iswpart of or is n

fused to the linker which forms the sforteSt path
between Q and Q. 25 B 14. The conpound of enbodi nment

an- opt PR b b TSR, HoRDolCa Wrriat & henyl o
h @2%9@1‘1{8@t biCa ﬁét&gforgl?t?f 0\11\@012 %§é :I:gﬁllgflwhlch maly be r%})tlonally

PCT/ US20087 060140 B15. The conpound of
Bmﬂwﬁmn@r®rm(gmpdﬂbpanMawﬂymsmﬂst|tuted 5- or

O e ek TR O PES SRS g f ox SRS o
g]y razi gydhz Irfd'eﬁe’ﬂd@ﬁ{tlly repYds8d® by bptl(ﬁﬁﬁytsﬁ'lbs@iﬁh@d‘@h LCERfoalkyl
group;
each Y, where present, independently represents C1-C8 alkyl, =0, OR, NR,,
OC(O)R, NRC(O)R, NRSO;R or COOR, wherein each R is independently H, C1-C8
alkyl or C1-C8 heteroalkyl, and wherein two Y groups can cyclize to form a 3-6
membered ring that can be saturated, unsaturated or aromatic, and which ring may
include a heteroatom selected from O, S and N as a ring member and may be
optionally substituted;
each W, where present, independently represents an optionally substituted C1-
C6 alkylene or C1-C6 heteroalkylene;
each X, where present, independently represents an optionally substituted Cs-
Cyp ring system comprising at least one aromatic ring and up to four heteroatoms

selected from N, O and S as a ring member, and can represent either a single 5-15
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whi ch may be optionally substituted. 5 B 16. The
conpound of any one of enbodinents B 1 to B 14,

wob@sae812.  conprises at | east one triazol e riPgl/URM060140

The conpound of any one of enbodinents B 1 to B 12,
wherein L 10 conprises a Cl1-Cl4 al kyl ene, Cl-Cl4
het er oal kyl ene, C2-Cl14 al kenyl ene, C2-Cl4

het er oal kenyl ene, C2-Cl4 al kynyl ene, or a C2-Cl4

het er.oal k | ene ach of which ma

o TR L P B PG 5 E e S Rl U3 e both aached 0
egRadhidRidm Bf W, provig@éeihit dach X @nfpdises Me@k Ky BorehetdkBaryl
or a C2-Cl4 heteroal kynyl ene group. B19. The conpound

ofingirbodi nent B7 or B8, wherein R3 is selected from
met hyl t bl I . Cyclopropyl,
n-butyF?C%iIg)(gxﬁhﬁ{e&frfggeglgﬁ% gﬁ@%@e@%b?é”_ butyl. 20 B20.
The coopdungdwhére prozomti i’s‘ﬁﬁﬂepBﬂdenB§OéQran$l9 V\her ei n
each R4 is . independently H or

sel ect 64N R oMhERPIEeBL i @éwg%m}ngo@l CﬁsaékMS B aryl or C5-

B o KRR 4R 2 R gy
o OIS & R 408 PR
Nsﬁbspu@d Rk sHINC 83 1IN yistHic BiNbricy i Ny sy'stent cdmlbrisﬁng a 5- or 6-
0'"1/'N HN 'INH HN H
membered saturated or partially unsaturated ring fused to a C5-C6 aryl or C5-C6
heteroaryl ring, which ring system may be attached to nitrogen through any available
position on the saturated or aromatic ring;
with the proviso that, when b is 0, D and D’ are not the same and both of the

formula

B2. The compound of embodiment B1, having the formula (1):

~w w—"
T‘I O ) ( O T‘I'
‘ N\Q;N\, \/ NAS/N z W
| Q—L—Q' | . \H/
T Ra Yo V) R
Rb Rb' o)

or a pharmaceutically acceptable salt or hydrate form thereof,
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"IN N ONO H

/| poooO/I" ....INV I NO N O
, CH3 H3C ~CH 3

p N
HOOHI CNHHN,,/ CH3 NHHNHC
/' N

WERBSOZMB 0 ~0 HN- -NH NH HM "/ NH HN """/ NHPCHNS2008/060140
0,11"', OOO JYZ OOHpPNNNO Olog""I NNNO
HHHO NHHN NHHN Oa 1\\ 0 NH HN NH HNC 234 WD
2008/ 128121 PCT/ US2008/ 060140 N's HN "i!INH HN

“"I'NN/NHI1--4 000 O O0OON J~IHHNO ONHHN

:NlC_I) " Whlein each\R , Ry 4Rb and Ry is mdepené_t'%ntly ,HOIF%L& ngC2-C8

alkenyl or C2-C8 alkynyl, or a heteroform of one of these, each of which may be
optionally substituted; or is optionally substituted phenyl;

each Y and Y’ independently represents C1-C8 alkyl, =0, OR, NR,, OC(O)R,
NRC(O)R, NRSO,R or COOR, wherein each R is independently H, C1-C8 alkyl or
C1-C8 heteroalkyl, and wherein two Y or Y’ groups can cyclize to form a 3-6
membered ring that can be saturated, unsaturated or aromatic, and which ring may
include a heteroatom selected from O, S and N as a ring member and may be
optionally substituted;

each W and W’ independently represents an optionally substituted C1-C6
alkylene or C1-C6 heteroalkylene;

each X and X’ independently represents an optionally substituted Cs-Cyg ring
system comprising at least one aromatic ring and up to four heteroatoms selected from
N, O and S as a ring member, and can represent either a single 5-15 membered cyclic
group or two 5-10 membered cyclic groups that are both attached to the same atom of
W or W’, provided that each X and X’ comprises at least one aryl or heteroaryl ring;

each Q and Q’ independently represents —O- or -NR*-, where each R” is
independently H, or optionally substituted C1-C8 alkyl, or optionally substituted C1-
(8 heteroalkyl; or one or both of Q and Q’ may be a bond when L. comprises a ring;

each n and n’ is independently 0-3;

each m and m’ is independently 0-4;

each R' and R is independently H or optionally substituted C1-C8 alkyl;

each Z and 7’ independently represents an optionally substituted C1-C6
aminoalkyl group; and

L. represents an optionally substituted C1-C24 hydrocarbyl linker, optionally
containing from 1-8 heteroatoms selected from N, O and S, which linker is 1-18

atoms in length when counted along the shortest path between Q and Q’.

B3. The compound of embodiment B1 or B2, wherein each n and n’ is 1,

and each of m and m’ is 0 or 1, and wherein Y and Y, if present, are the same.
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HN HN O HN HN HN/ HN Gar/ O Nhi.,GN OO NgN Nm\I
JJ( NO ONH HOOOO NHNHNHNAH\ /NH ~NH
wa@RosMRg12S N N HN O-1INH O N- MmN N N O 0O O PCDUS2008/060140
,, ONSNO H3CNHHN ""/I(CH3 N\ HFisCCH3 CH3 H
Ol-).,,a~ OCH3 NHHN "' HN.CH3 H3C.NH O- ,\ O /NH
HN2235 WO 2008/ 128121 PCT/ US2008/ 060140 HN "NH H " H
O-, 00000 OOON"NNNO NOONNOHHHH
NHHNNHOHHN O~NH HNC ~, NH HNC

B4. The compound of embodiment B1, B2 or B3, wherein each R'and R is
H or methyl.

BS. The compound of any one of embodiments B1 to B4, wherein each 7
and 7’ is a 1-aminoalkyl group represented by the formula —CH(R*)NR",, where R’
and each R" is independently H or C1-C4 alkyl.

B6. The compound of embodiment B2, having the formula (3A):

X\W
Q
A N\ 38
YOG MO
0 Rb M) p

or a pharmaceutically acceptable salt or hydrate form thereof,

wherein Ra is H and Rb is R5;

R’ is H, or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, or phenyl, each of
which may be optionally substituted;

each Y represents C1-C8 alkyl, =0, OR, NR,, OC(O)R, NRC(O)R, NRSO,R
or COOR, wherein each R is independently H, C1-C8 alkyl or C1-C8 heteroalkyl;

W represents an optionally substituted C1-C6 alkylene or C1-C6
heteroalkylene;

X represents an optionally substituted Cs-Cyo ring system comprising at least
one aromatic ring and up to four heteroatoms selected from N, O and S as a ring
member, and can represent either a single 5-15 membered cyclic group or two 5-10
membered cyclic groups that are both attached to the same atom of W, provided that
each X comprises at least one aryl or heteroaryl ring;

Q represents —O- or -NR’-, where each R” is independently H, or optionally
substituted C1-C8 alkyl, or optionally substituted C1-C8 heteroalkyl; or Q may be a

bond when L. comprises a ring;
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HN NH HN NH Of" OO4". p O O NNW\NNNO TOONNN
NHHO HHNNHH/" NHHN NHHNOO-~NHHN |-INH
WORNOS@NEH HN O-.. , NH O HN O O N NNN '""I N PCMUSL0BB/060140
OOO HNNH HN\ NHO 1=0 O=—~ --<,= HN\ trans

isomer B -NH HN trans isoner A -NH 236 WO

2008/ 128121 PCT/ US2008/ 060140 O HN ""NH ONH HN O O O
iNNONHI HNO NDHJINO ~NHHN HN\ NO2 NH O, NH

HNC m is 0-4;

pis 2-3;

7. represents an optionally substituted C1-C6 aminoalkyl group of the formula
~CH(R’)NR%;

R’is H, or an optionally substituted C1-C8 alkyl or optionally substituted C1-
(8 heteroalkyl, and R’ can cyclize with R* on an adjacent nitrogen atom to form an
optionally substituted azacyclic group having 5-10 ring members, which azacyclic
group may be saturated, unsaturated or aromatic, and may contain 1-2 additional
heteroatoms selected from N, O and S as a ring member;

each R* is independently H, or an optionally substituted C1-C8 alkyl or
optionally substituted C1-C8 heteroalkyl, and the two R* groups on one nitrogen can
cyclize to form an optionally substituted azacyclic group having 5-10 ring members,
which azacyclic group may be saturated, unsaturated or aromatic, and may contain 1-
2 additional heteroatoms selected from N, O and S as a ring member; and

L. represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.

B7. The compound of embodiment B6, having the formula (4):

W
Z
2,

/j\ @
M

or a pharmaceutically acceptable salt or hydrate form thereof,

wherein R® is H, or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, or phenyl,

RS

R4N

<f i

each of which may be optionally substituted;
each Y represents C1-C8 alkyl, =0, OR, NR,, OC(O)R, NRC(O)R, NRSO,R
or COOR, wherein each R is independently H, C1-C8 alkyl or C1-C8 heteroalkyl;
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O HN -NHHN8'INH HNNHO O OHOHp~"~HOHO O
N""~-NNO N,"NNNOHOHo HCHO NH HN NH HN / NH
woeRs/1git~. -1 111\ O/NH HNC 0 0 O HN 0 0==, - PCWHUS2008/060140
HNO -IVWN-JNHHN N.IINNOO=HNZOO 111 O HN

NH HNNHOO O OHN -NH HN -NH trans or cis B

transor cis A 237 WD 2008/128121 PCT/ US2008/ 060140 O

NHHN'NH OOHNOO-OCHO '"IN'""NNNO NDHHN

O NN O:W %e reslf_:|nt|§| an optionally substituted C1-C6 alkylene or C1-C6
heteroalkylene;

X represents an optionally substituted Cs-Cyo ring system comprising at least
one aromatic ring and up to four heteroatoms selected from N, O and S as a ring
member, and can represent either a single 5-15 membered cyclic group or two 5-10
membered cyclic groups that are both attached to the same atom of W, provided that
each X comprises at least one aryl or heteroaryl ring;

Q represents —O- or -NR’-, where each R” is independently H, optionally
substituted C1-C8 alkyl or optionally substituted C1-C8 heteroalkyl; or Q may be a
bond when L. comprises a ring;

m is 0-4;

pis2or3;

R’is H, or an optionally substituted C1-C8 alkyl or optionally substituted C1-
(8 heteroalkyl, and R’ can cyclize with R* on an adjacent nitrogen atom to form an
optionally substituted azacyclic group having 5-10 ring members, which azacyclic
group may be saturated, unsaturated or aromatic, and may contain 1-2 additional
heteroatoms selected from N, O and S as a ring member;

each R* is independently H, or an optionally substituted C1-C8 alkyl or
optionally substituted C1-C8 heteroalkyl, and the two R* groups on one nitrogen can
cyclize to form an optionally substituted azacyclic group having 5-10 ring members,
which azacyclic group may be saturated, unsaturated or aromatic, and may contain 1-
2 additional heteroatoms selected from N, O and S as a ring member; and

L. represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.

B8. The compound of embodiment B6, having the formula (5):
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woRoosiedteN O NN~ HHHJ F

R%N

,2"" NHHN HN\ NHp OO0 .,

vv, NHHN  HN -NH trans
or cis BHN2\)8 HNNHOO', 0 FO
/

F O ONOJ NOO

F,( NHF HN MNH/HB2008/960140
,~ 111%--~O pO~NHHNC ,NHHN, H NOHN""NH O
~.Jj~0/" 00 NON"NNNO NHHNHHH TO NH
HNOp OO , NHHN OI~-NHHNC HNNN\ 0 OO0 238
WO 2008/ 128121 PCT/ US2008/ 060140 HN NHHN NH O 0 0 O
per- o'"

X X
/’f,

or a pharmaceutically acceptable salt or hydrate form thereof,

R’ is H, or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, or phenyl, each of

I'I /,
’s

JJ |||I||
JJ |||I||

which may be optionally substituted;

each Y represents C1-C8 alkyl, =0, OR, NR,, OC(O)R, NRC(O)R, NRSO,R
or COOR, wherein each R is independently H, C1-C8 alkyl or C1-C8 heteroalkyl;

W represents an optionally substituted C1-C6 alkylene or C1-C6
heteroalkylene; X represents an optionally substituted Cs-Cyo ring system comprising
at least one aromatic ring and up to four heteroatoms selected from N, O and S as a
ring member, and can represent either a single 5-15 membered cyclic group or two 5-
10 membered cyclic groups that are both attached to the same atom of W, provided
that each X comprises at least one aryl or heteroaryl ring;

Q represents —O- or -NR’-, where each R” is independently H, optionally
substituted C1-C8 alkyl or optionally substituted C1-C8 heteroalkyl; or Q may be a
bond when L. comprises a ring;

m is 0-4;

R’is H, or an optionally substituted C1-C8 alkyl or optionally substituted C1-
(8 heteroalkyl, and R’ can cyclize with R* on an adjacent nitrogen atom to form an
optionally substituted azacyclic group having 5-10 ring members, which azacyclic
group may be saturated, unsaturated or aromatic, and may contain 1-2 additional
heteroatoms selected from N, O and S as a ring member;

each R* is independently H, or an optionally substituted C1-C8 alkyl or C1-C8
heteroalkyl group, and the two R* groups on one nitrogen can cyclize to form an

optionally substituted azacyclic group having 5-10 ring members, which azacyclic
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P NNNOON)",NHNO HG6HHNHNH2 HN HNHNH
ol ~~., ~0 OO NHHNNI T-INHHN, ; HN,//NH HN/i

WONSNSNRRT -' IN NO OO X CH3 ON/il\ N N HIETMBS1MA060140

H3C CHOCH3 H3C 3 CH3 NH HN HN -NH 0)---\, /Y "O NH
HNC iii "'"/NH //~[~-NHHNN NN\ N//NI Oillll~ N
O N NO/ /A\\\\V-N inllIN~ O\,,~_ O ONNHHN H
Nrlo NH O~~\\\, X111/ / /NH HN NH H\\ 239 WO

2%90%/1)1%218}/ 2elsaﬁlcr:;1rt/e ,SIJ%CS)BC.)HSJ{'& e6cpolr£‘51cr)omatic, and may contain 1-2 additional

heteroatoms selected from N, O and S as a ring member;
L. represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.

BO. The compound of any one of embodiments B1 to BS, wherein each X
and X’ independently comprises an optionally substituted phenyl ring; or two phenyl
rings, each of which may be optionally substituted; or a tetrahydronaphthyl, indanyl

or fluorenyl ring system.

B10. The compound of any one of embodiments B1 to BS, wherein each W
and W’ represents -C(O)NR(CHR),-, where p is (-2, and each R independently
represents H, C1-C4 alkyl or C1-C4 heteroalkyl.

B11. The compound of any one of embodiments B1 to B5, wherein each Q

and Q’ is -NR*- , where each R” is independently H or C1-C4 alkyl.

B12. The compound of any one of embodiments B1 to B5, wherein at least

one of Q and Q’ is a bond.

B13. The compound of any one of embodiments B1 to B12, wherein L.
comprises at least one optionally substituted carbocyclic, heterocyclic, aromatic or
heteroaromatic ring that is part of or is fused to the linker which forms the shortest

path between Q and Q’.
B14. The compound of embodiment B13, wherein said aromatic or

heteroaromatic ring is an optionally substituted 5- or 6-membered aromatic or

heteroaromatic ring.
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\J., NHNH NHNH NHNH HN o NH HNHNONH Oa0 O

(A OHNN 7-' VNH 'v{ O

B15. The compound of embodiment B14, wherein said optionally substituted
5- or 6-membered aromatic or heteroaromatic ring is selected from the group
consisting of phenyl, pyridyl, pyrazinyl, triazinyl, pyrazolyl, and thiophenyl, each of

which may be optionally substituted.

B16. The compound of any one of embodiments B1 to B14, wherein L.

comprises at least one triazole ring.

B17. The compound of any one of embodiments B1 to B12, wherein L.
comprises a C1-C14 alkylene, C1-C14 heteroalkylene, C2-C14 alkenylene, C2-C14
heteroalkenylene, C2-C14 alkynylene, or a C2-C14 heteroalkynylene group, each of

which may be optionally substituted.

B18. The compound of embodiment B17, wherein L is a C2-C14 alkynylene
or a C2-C14 heteroalkynylene group.

B19. The compound of embodiment B7 or B8, wherein R” is selected from
methyl, ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl, isobutyl, sec-butyl, and tert-

butyl.

B20. The compound of embodiment B7, B8, or B19, wherein each R*is
independently H or methyl.

B21. A compound selected from the group consisting of
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N OO0 ; and or a pharmaceutically acceptable salt
t hereof. 250 WD 2008/ 128121 PCT/ US2008/ 060140 B22. A
wWQEb@siesieut i cal conposition conprising a conmpoRETUSF008/060140
any of the precedi ng enbodi nents, and at | east one
pharmaceutically acceptabl e excipient. B23. The
phar maceuti cal conposition of enbodi nent B22, further
5 corrpri sing at |east one additional therapeutic
on of

age B24. The phar maceut i conposi
enb) ment B23, wher ei andl ti on herapeutic Q
age S sel ected from the gf oup consi sthng TRAI L, O

et oposinle, a TRAHL recepior anti body,

90
i nhi hior TNF- 3. 10 B25. A thod t ™
treat c@ @ 5 Of an aut oi |s —Cf
g adm { 5 a subj ect i

nis erlng

conpr
tre nt an %ffective of a conp und ao o

def rned[ i n any one of enfodihents Bl t Rd. 15 B26.

The n@ftm“d of enbodi nent B25, wherein t wbject is o

treated-WHth an addi tihenal therapeutic agept selected py_
fromthe group consisting of TRAIL, et op05| de, a.
TRAIL receptor antibody, an Hsp90 inhiRi tor, TNF-a,

a F- (3. B27. A conpou formul a 1@ X" w RL \)i
O%@Q#& RbORa(Y)é;@gdoraphar eyfically N
accept abl e saltmgr hydr ate form t her eof V\:hEﬂHeI n RaNhH. HN
and Ro_ffe inde endentIW H or Cl-C8 al kyb=
al ken9rg} - _gﬁ or a heterof orm gf

dachN

o
t hes % optionally 25 3Jubstityted; g T
251 @2008/ 13281210 PCT/ Us 8/ 060140 NH %
Q/
O H —C}O
;N T
O
N NH
; NH,
)

%Wq%

N _NH

NH HN
A A A
O O _NH

_NH HN<
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each Y independently represents CLl-C8 al kyl, =0 OR
NR2, OC(O R, NRC(OR, NRSO2R or COOR, wherein each R

wo goosneziapendent |y H, C1-C8 al kyl or Cl-C8 het RCDHEXY$/060140
and wherein two Y groups can cyclize to forma 3-6
menbered ring that can be saturated, unsaturated or
aromatic, and which ring nmay include a 5 heteroatom
selected from0O, S and N as a ring nmenber and may be

optigpally substituted;, Wyepresents an optionally
subed Cl-C6 al kyI Cl- Co6 aI kyl ene; X \)@
représeqits an optional | yysubstituted CS<C20 ring
system gonprising at | eds¥t 10 one aromathg ring and
up t oot net at gms @cted fromN, Qland S.as a
ringonﬁﬁéew a rgsent either a oin Iej\S\/l\S(

el T

menbergd cyclg c group or wo 5-10 ne

gr 6@ps>hat are both atfhach€d to the at om ofNHy©
provi'd \\hat each X<C i ses at He aryl or HN ]<
het er dar ring; nis 15 m|304,o s H or

O
nts - ORS, HN_
, -NR82,

opti onall y substit ut ed %1 C8 al kyl; U repr
-OC(O R8, -0s2R8, C=0, -0OC(OOCRS, -

azi gq_or hal o, where each is |ndep ently H, or

ci{cgal kyl, Cl-C8 al kenyl - 8 al C5- C12 \X
ary 35- 021 aryl al kyl , het er of or one of ; N
these xeach of 20 whi ch y be optionall yNﬁubst i tuted; HN
or Ch=t8 alkfl, C20C8 aljenyl, C2-C8 alk -C12 —Cfc
aryl or/?.m I\ or a heteroform \Q

t hes®Y '€5ch of i clf yN ooe opti onal | y° i M” N
an s an optionally S ituted Cl-C6.lam noal kyl .
gr erein thé anipe be in a prptected or AN
unpr obec ‘ed form 25 B oA met hod of a 5
conmpoungdviof  formul a (1rbN\as i n; enbodi nment HN

conprising reacting a first nononmer of formﬂa (6)
with a second nmonomer of fornula (6), wherein for

of said first nmononer d said s d nononer, U \/‘
>6s at | east one -- RNrognal grotp-that can be
used tb connect said fi rsf rmononer 252 F2008/ 128121

PCT/ Ug2008/ 060140 ~nd sal second nononey e|t er
di ré?:t I®or »Qbe)ml Y, yS’row de a coRpG —Cet

S Gkt
o = o o)ﬁ"‘ \/&o

_NH HN_ _NH HN-

% ﬁ @Q i )

_NH HN ~NH HN_
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formula (1). B29. A dineric or trinmeric SMAC mi netic
conpound for use in the treatnent 5 or anelioration

w@toosarsier, i nflanmation, or an autoi nmune di SBCHES2008/060140

wherein the dimeric or trinmeric SMAC m netic conpound
is a conpound as defined in any one of enbodi nents Bl
to B21. B30. A pharmaceutical conposition conprising a
dimeric or trineric SMAC 10 m netic corrpound usef ul

for _the treatment or a tlon of cance
i nf i on, or an a ne di sor hd at | east
onephs .ceutlcally a ole ex0|p| ereln t he
di meri rotrimeric SMA mrretlc corrpound

cA :
conpou/ﬂgas defi ned |n ny one of enbod/msnts o
B21. (1*5 uti cal con‘po§|t _Cet
enbodj g@;}:el onihs dineric oro rIH:
m metig conpound is a co ound as define |n any o

HN

=( )

I_(

of ments B2 to g 31 The ph uti cal

conposi tjon of embodinent further cQnpri si ng

at | eas ne addition dher apeutl c agen@ 32. The ﬁ/gc
phar maceufHcal conpogiN.j on of. enbodi ment B3N wherein HN
the additional therapeutic agent is selected fromthe

i.sting of ERAIL, ~etoposide, a TR
ti body, an _Hsp9Q hi bitor, TNF

C ai meNkb 1. Aconpound oM formula (1):
,/a{, d)y accept ablcg%/fsalt or
Q p nbis 0 or ;
N~ '@ pefently repr@ Nj

dependent |
|y substHt uted CI¥csVal kyl or tNUnaI ly HN
subst ed Cl-C8 hete |: or -CH2- S oR) -, \/&(
- CH( NHCHZO- - CH(RW_ or - (CH2) 4NH-, grein Ris HN
H, CI- al kyl or Cl-C4 heteroal kyl; or oné or nore of ™
Q s
OY\O/ == \O/\a/( j OY\O/\/_\/\O x
NH HN NH HN
O%, O OJ",, O
D NTO o) D NTO
HsC. Y HsC iy
HZC; NH HN o HZC;NH HN E
C%)ﬁ"\\CHS HSC\(KO CHs CH?))\"“CHE’ HaC o)
NH HN<
e NSy HLC CHa
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Q and Q my be a bond when L conprises a ring; L
represents an optionally substituted Cl-C24

whwsoz&ebyl |inker, optionally 15 contai ni ngPET/082008/@0140

heteroatons selected fromN, 0 and S, which |inker is
1-18 atons in |length when counted al ong the shortest
path between Qand Q, or Qand Q, or Q@ and Q'; and
each D, D and D', if present, is independently
sel ected fromthe group congsisting of RL_ A OX~ W(Y)m
R 9ZyN Rb N~n)no O)tN z
O~Y)ym 20
¢ | ndependently H - CBQCHs

- C8 al kynyl , a K
,Oeach of whig _C,*
&S optional] stl uted

phenyl Y 254 WO 2008/ 128 2TCT/ US2008/ 08040 eaeh Rl ©
i $:¢ endently H or opti QHy  subst®% Cl-Cs8 'o

alH Tl ch Z i ndependently esent 8:Ca H(m%l ly G H30,
subst! HE1- C6 amﬂa&ml)/%d |g]tghl;oup each & e HSC_ﬁo
present, ndependentlyﬁ[epresents Cl-C8 al kyl, =0, OR

NR2, B,cOC(O R, NRC(O ‘NH{SOZR or COOR, vvhereln each

R is independent;ly H C1-C8 alkyl or Ci1-C8

het er oal kyl , and wherein two Jxoups can cyclize to
forma 3-6 nenbered ring tha saturated

unsat urated or aronmfc, f4hd w i ncl ude a
het er oat om sel ected f&‘ﬁio 0, Sa nber
and may be optiongHNy sudbstituted, 10 eac\ W mg\?\here
present, i ndepegg%ﬂ y represent 1
substituted Cl- C6 kyl en Lene;
each X, where pgesgnt)_ind tly represen s an
optional ly subst]tutéd

wherein &
al kyl ,
het er of one of t
opt i Q;nal substi t ut eq;
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C20 ring systemconprising at |east one aromatic ring
and up to four heteroatons selected fromN, 0 and S
W@gooa/1281ay menber, and can represent either a BCHHEM08/060140

5-15 15 nenbered cyclic group or two 5-10 nenbered
cyclic groups that are both attached to the sane atom
of W provided that each X conprises at |east one aryl
or heteroaryl ring; each n, where present, is
i ndependently 0-3; each m whereg present, is
i ndependent |y O0-4, and 20 each. R&, where present, is
i ndependent |y -Cl2 aryl or C5- Ci12
aryl al kyl, or @& G | e of these, each of
whi ch may be op A_L§ tituted; or is a C8-Cl4
bicyclic or tricyclic nyng systemconprising a 5- or
6- nmenbered saturated or partially unsaturated ring
fused to a C5-C6 aryl or Cb5- het eroaryl ring, which
ring systemmy be attached tlo nitrogen through any
avai | abl e 25 position on t&e saturated or aromatic
ring; wwth the proviso that,jwhen b is 0, Dand D are
not the sane and both of t @ orgrul a 255 WO

M KR ZNO Q iWN X

(Y 2. The_dpnp pund clafjm1, having the fornul 1):
X-- wx, RLDQ ~n\ n' ZNN~NNZ‘O\(:L§ :
R I OGL-O Ra °~Y)ymmRb' O

: and

or a pharmaceutically acceptable salt thereof.
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5 or a pharmaceutically acceptable salt or hydrate
formthereof, wherein each Ra, Ra', Rb and Rb' is

w0 pepesieent |y H, or Cl1-C8 al kyl, C2-C8 al kengdT/082008/060140

C2-C8 al kynyl, or a heteroformof one of these, each
of which may be optionally substituted; or is
optionally substituted phenyl; each Y and Y

i ndependently represents CL-C8 al kyl, =0 OR, NR2,

i(In:g (e))p s ﬁ&g% % [yﬁ%o%ﬁﬁgg %5%&)&;1881? g(g%?ﬁ%g ﬁé&rgﬁ%%%k |any 0? the

aﬁféc&‘,‘dﬂﬁg ehBodivieni¥, d X leBf OMPShatBR ot Ed1iyZR céatfl@ EXBiient.
- menber ed rlng that can be saturateg» unsat ur at ed

or aronatlc and mhlch ring may include a heteroatom

sel ect f

se! ot gl TR RN TR RS AR
I epipssing st lamt opd hdhiadday teulpetiid adeddd C1-C6  al kyl ene

or Cl-C6 heteroal kyl ene; each X and X' independently
represents an optionally substituted C5-C20 ring

syste j

Four necer am D@l Fagm AR A b BT et
meddigonal shrdapeatic pgmt eselhctediftdne theggreumgingisbagd 6f TRAIL,

P DR 01 % UEA B BRI oAb 9TPL0 e TR 47 Dbch

attached to the sane atomof Wor W, provided that
each X and X' conprises at |east one aryl or '
het er o®2§! A Iinﬂ@lod tceacah ca)lcandnﬂziminad@p endenetoymmune disorder,

represents
| RSB A {Pising O gaupis OR e Ffidhynin ggective amount
abkxb@mpéurﬂmsld@ﬂaéd ¥ syt bf ehBetikkntsB 1G8 Bigt er oal kyl ;
or one or both of Qand Q nay be a bond when L
conprlses a ring; each n and n' is independently O0-3;

each : IS

" mdepetatni by etk SRRSAER o Sher PR Ry @Bl Ghyddfvicn an
eadditlanzalﬁlﬁbrﬁ)eutm d@m@ selentd fromeape gﬁﬁpfoénsammgpiﬂm ytoposide,
substituted Cl- am noal kyl group; and

r 8gReslbrfeeePiey 8@5??% an HypQ méihitopt eaa@zﬂNF B.

hydrocar byl Iinker, optionally containing from1-8

het er oat ons sel ect ed fromN, 0 and S, which linker is
1-18 &R6ne\ ¢ampoand oh foxdneute @©xunt ed al ong t he short est

path between Q and Q. 3. ghe compound of claim1 or

2, wherein each n and n' i'sT1y and each of 15 m and

m is 0 or 1, and mhereln Y an if present, are

t he sane.
%H

or a pharmaceutically acceptable salt or hydrate form thereof,

wherein R, and Ry, are independently H, or C1-C8 alkyl, C2-C8 alkenyl or C2-

(©)

(C8 alkynyl, or a heteroform of one of these, each of which may be optionally

substituted;
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4. The compound of claiml1l, 2 or 3, wherein each R
and R" is Hor nethyl. 5. The conpound of any one of

webkasnesidito 4, wherein each Z and Z' is a PCT/US2008/060140

1-am noal kyl group represented by the formula

-CH(R3) NR42, where R3 and each R4 20 is independently
H or Cl1-C4 al kyl. 257 WD 2008/ 128121 PCT/ US2008/ 060140
6. The conpound of claim2, having the fornmula (3A):

Shar maé8i T dufeporsele Bonted Sarch akvhal i ¥ ROk,

t N!I@(Of)R NY&H%R'OB JOR swlk&ralﬂtéaabRI@mEiépenaelRﬁy HSCHC8Alkyl or
Cl1- aIkyI C2-C8 al kenyl, C2-C8 al kynyl, or phenyl

eEdrC%hetemhlkdh apdyhseeimptd $reapuny cambclize e m exétmembered

N @%‘?n%}sbf‘gﬁﬁtea llfr%/s%t’uﬁateé%a%rhar aNB,Z ’an% Cp?inr%% E?cﬁide a

Chetc®atdnk ydle@éd ©dm@3, heiceNaak |ﬁ)ﬁ|g merMUefr apd asgeDpeonally
optionally substituted Cl1-C6 al kyl ene or Cl-C6 10
héW@PB%?kylene X represents an optional |y substituted

C5- C20yy |, eéﬂé?ﬁ%ﬁﬁ‘ﬁ' | Shqdu@l dle(?éﬁlkﬁféﬁgoﬁ{jﬁl'&t e

ring and up to roat ons sel ecte rom 0 and
Shesraalltylang; member, and can represent either a single

5-15 ered cyclic oup ar 't 10 nenber ed

cycl i ¢ geBlfpet %‘é téﬂngﬁ “Hi“id\ag@hgép R PYRETCHRPraingAt least
ObnMroRfaf¥ ke dndl Bpko four ﬁa@fba%sn@s%mcteaq?orﬁw rARLS ana@nng
aryl or heteroaryl ring; Qrepresents -0- or -NR2-

whendepaot cRRrapsesemicéthendsangleyp- H membeyed |C§D¢havl grgup Or two 5-10
éufl%%)leﬁegitc&c]d%g@yps &161F Xrb’bﬁgyatggﬁeéio 6%%%3 St | tf% provided that
C Qg X $6Spasdsiad BastBne Sridoft heterfArPirfhg? - 3;

nis 0-3;

m is 0-4;

R'isHor optionally substituted C1-C8 alkyl;

U represents —OR®, -OC(O)R®, -OSO,R®, C=0, -OC(0)OR?, -COOR?, -NR?,,
azido or halo, where each R® is independently [, or C1-C8 alkyl, C1-C8 alkenyl, C1-
C8 alkynyl, C5-C12 aryl, C5-C21 arylalkyl, or a heteroform of one of these, each of
which may be optionally substituted; or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl,
(C5-C12 aryl or C5-C21 arylalkyl, or a heteroform of one of these, each of which may
be optionally substituted; and

7.1s an optionally substituted C1-C6 aminoalkyl group wherein the amine may

be in a protected or unprotected form.

B28. A method of making a compound of formula (1) as in embodiment B2,
comprising reacting a first monomer of formula (6) with a second monomer of
formula (6),

wherein for each of said first monomer and said second monomer, U

comprises at least one functional group that can be used to connect said first monomer
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Z represents an optionally substituted Cl-C6
am noal kyl group of the formula -CH(R3)NR42; R3 is H,

wW@rooan281pt i onal |y substituted Cl-C8 al kyl or ope€T/082008/60140

substituted C - C8 heteroal kyl, and R3 can cyclize
with R4 on an adjacent nitrogen atomto forman 25
optionally substituted azacyclic group having 5-10
ring nmenbers, which azacyclic 258 WD 2008/ 128121

PCT/ US2008/ 060140 . be. sat d t t
E i, A e gl e S B Ry BFs Rt Sy ide AT B RS or

hesgfudations selected fromN, 0 and S as a ring nenber;

each R4 is independently H, or an optionally

substituted C1-C8 al kyl or optionally substituted

C.l' C8 %%be er(%ln‘gyllc 'or ?&qergc? § \@mlﬁ%et% g%lfg%ou%? tSNKe in the treatment
ni trogen’can cyclize to forman optionally

S ubshtliath@ch azaays| inflaghawipn ha\inngtdmiing diygrdegnber s,

whi ch azacyclic group may be saturated, unsaturated or

ar omat PRereRh e fierioi Einerig SMAGIRinGtis ramPRBIES deoggund as

SLARAGH hf O BF oo, B9 @apng merber: and L

represents’a C -Cl4 al kenyl ene,

Cl-Cl14 al kynyl ene, C5- C 12 arylene, C5-C21

aryl al kyl ene, C5-C21 aryl al kenyl ene, .or -1

aryl al %Hy ﬂ?mi‘ﬁfule%lSQF%PoﬂFlo CHEPET o8 B%W‘ch Yridmgfic SMAC

t hesRiic 8&APoRN, WREAToMBY tREnRRE boNARL oYaristichAddt §fflammation,
7. The conpound of claim®6, having the formula (4):

Xor alv\autﬁa'gnmuwdigaryier, QIRM@NBZ@ bne I@aﬁﬁa@u@aﬂy@cgerptdole excipient,

phar maceuti.cal |l y accept.abl e Lt- or hydrate form
P har eofvniicat (i e SRS ML Rimali SofipPundh ggmpound as
aldk@mlin a2 ohSoRddiydtihent®B1RB®2N| , each of which nay

be optionally substituted; each Y represents Cl-C8
alkyl, =0, OR, NR2, OC(OR NRC(OR NRSO2R or COOR,

wher ei c S, n . -.C8.. 0 .

s, Bab3 SR e RS ISAL Y LA P e e

s dhsérid aittathefid SCHA @lnkiytleain @omposltiCa cathpbeiessariiikyd gnaiy one of
X represents an optionally substituted C5-C20 ring

syabadimegtidi? ©i Bl at | east

B31. The pharmaceutical composition of embodiment B30, further

comprising at least one additional therapeutic agent.
B32. The pharmaceutical composition of embodiment B31, wherein the

additional therapeutic agent is selected from the group consisting of TRAIL,

etoposide, a TRAIL receptor antibody, an Hsp90 inhibitor, TNF-a, and TNF-f.
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one aromatic ring and up to four heteroatons sel ected
fromN, O and S as a ring nenber, and can represent

w@paoRaesial si ngl e 5-15 nmenbered cyclic group orPCROSHOLM0140

menbered cyclic groups that are both attached to the
same atom of W provided that 25 each X conprises at

| east one aryl or heteroaryl ring; 259 WO 2008/128121
PCT/ US2008/ 060140 Q represents -0- or -NR2-, where
each R2 is independently .optionally substituted
Cl1-C8 al kyl or optionally tituted C1-C8

heteroal kyl; or Q nay be a bond when L conprises a
ring; mis 0-4; 5 pis2or3; R3is H or an optionally
substituted C1-C8 al kyl or optionally substituted O -
C8 hetéroalKymﬁmawddﬁﬁﬂaamkdghlize with R4 on an

adj acent nitrogen q¢0n1t f or optionally
substituted azacyclitc grpup h V|ndD5 10 ring nenbers,
whi ch azacyclic group, mhy be saturated, unsdiurated
or aromatic, and may CF aLn_% i addltlonal 10

het er oat ons sel ected fJ pd S as a ring nenber;
each R4 is independently H, or an optionally

substitute or,..optiopall ubsti tuted

o e bt Pttty R g kPGt s ik

ni tr og@mefedb iCY6}i:ze to forman optionally

substituted azacyclic group having 5-10 ring nenbers,

whi ch 899cYcQi @%@ ouﬁprﬁﬁ%nt,b@d@&ﬂ@ﬁﬂﬁb/é@{mW§athr<ﬁt@B ehere
ar,

h ?erag g%%BQJ ec¥edgbﬁhﬁuksm%%uﬁd?égé%;%E (KOPUOW%Q

aﬁabshtut@pﬁemﬂeseraalﬁjﬂ 6114CHL Ky IRIGR.)- CI?HERZ} aEMgDFyL(éHeR)O or
Cl C14 al kynyl ene 12 aryl ene,

e e Het o B 1 heghrogyleptone or more of Q.
@éaﬁhq a%ﬂd‘ﬁﬁénw mPrifS gl orm of one of
se

e optionally substituted.
8 The Luempmmmjamcﬁptninalﬂm@,stlﬂmm OCeH éyﬂmcmbyhlir(l@) optionally

_Eé_AI\évai\r/lvag)ﬁf_r@lR% Sque%rF)?totr%saected Iflrognsp\l O angI SR Lvlrv ich 1 hnker 18 1 18

atoms in length when counted along the shortest path between Q and Q’, or Q and Q”,
or Q” and Q”; and
each D, D’ and D”, if present, is independently selected from the group

consisting of

|
p Oy Ra
N (m z N )k R

L >j\ 9 R FRa /—l \"/ Rb . g

)n )k
| N n
N 0 o,
z N Z N
o NH
Re (Y ; : ;
o] Ra

wherein each R, and Ry, is independently H, or C1-C8 alkyl, C2-C8 alkenyl or
(C2-C8 alkynyl, or a heteroform of one of these, each of which may be optionally

substituted; or is optionally substituted phenyl;

254



10

15

20

25

20 0 RRS 0 or a pharmaceutically acceptable salt or
hydrate formthereof, R5 is H or Cl1-C8 al kyl, C2-C8

w@bdoengdiz1 C2- C8 al kynyl, or phenyl, each of wWhETHS2988/060140

be optionally substituted; 260 WO 2008/ 128121

PCT/ US2008/ 060140 each Y represents Cl1-C8 al kyl, =0
OR, NR2, OC(OR NRC(OR, NRSO2R or COOR, wherein each
Ris independently H, Cl1-C8 al kyl or Cl-C8

het er oal e s . an o I b

Cre oo S i i pSRESIE M Gl BRI PPRita R PER bt s

an opt egihaf irhﬂeﬁéﬁ@l%ﬁtll}'i HpRAed af-dPtidraNg seHkEHREA C1-C6 aminoalkyl
conprising 5 | east one aromatic ring and up to four
h&t@iPpat ons selected fromN, O and Sas a ring

nenber S i r LN - _
nenbere cyeﬁﬁgegggé%’ﬁH&Fﬁg&ggnfgmﬁgﬁ%Q?égg%g%ITg’OR*NR%

gUﬂ{@SRI NRC (@) NRSO,Rabit eoh)ezd wiherdih eachaRB 1ﬁ(ﬂdpﬂfh@ﬂ.fnt1WH C1-C8
rovided that each X conprises at |east one aryl
hékké} ol irICSrheFf‘goalkylr e&e&eﬁwww SEups Wycl%@rferre ac3h6

PRI 1By LG BRI v

hétchrdeal Heydroatom s€lengyl floen @), ShoddN ashrerind memispr arslesayabe

ri n@%ﬁﬁ] is 0-4, R3is H or an optionally substituted

ctP VRYPSUSHCEnti onal |y substituted O - C8

het er oghda, waBE JR&chBMdRY&]ded@y Wptdiehtd aR Bp@bhaAYisac®itiied C1-
nitrogen atomto forman 15 optional l'y sugstltute

atéayiollire grdupo hateraadkybent r i ng menbers, which

azacycl | ro at ur,at nsat ur at e .
o Cich B8R TR S8 G ERSRL SHERaPY sybstigeed O
S@ﬁﬁﬁ@%ﬁd‘r@%rﬂm@n@ﬂdeaﬁt 8% zﬁroﬁﬂaﬁ@nﬂ% BRehp teRENhEGrob®ms

I ndependent | y or an optionally substituted Cl-C8

abHgstedfromN.( ang Stas p siaieyembproand cagepreseat ¢ifhsr Raingle 5-15
g %%%r %Inc)yg %I%lui) t0 5‘501%%&}{1?4&& cthg &r(ﬁj q}tl%ag %’9’106}1 attached to

i'ona d azacyc
r tmgaﬁﬁrmﬁn o Wihpireidaz@atyekh X c@mp:ﬂsps aEyasbensatyLsehicedoaryl
unsaturated or aronmatic, and may contain 1-2

adl@Bti onal heteroatons selected fromN, 0 and S as a

ring = | ral kyl ene, Cl1-Cl4
al kenglggeér?llg{ w&@@@é@%ﬁ%@e ngémf(%é3b 12 aryl ene,

C5- C21 carhyh awhkaett erﬁeentCE-lmlaea&eylﬂ&IOkée rylene, or C5-C21

o e et L DAL 895y o

;I_(@g %éﬁ%}ﬁ(ﬁlﬁ&ﬂ@ dr Rhe@MordNSr Bfe dFliRdsBRadh bPwRich WS dpiieasly
substituted; or is a C8-C14 bicyclic or tricyclic ring system comprising a 5- or 6-
membered saturated or partially unsaturated ring fused to a C5-C6 aryl or C5-C6
heteroaryl ring, which ring system may be attached to nitrogen through any available
position on the saturated or aromatic ring;

with the proviso that, when b is 0, D and D’ are not the same and both of the

formula
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15

i ndependent|ly conprises an optionally substituted
phenyl ring; or two phenyl rings, each of which may
wheoospedional |y substituted; or a tetrahydronaph@ty2008/060140
i ndanyl or fluorenyl ring system 261 WO 2008/128121
PCT/ US2008/ 060140 10. The conpound of any one of
clains 1 to 5 wherein each Wand W represents
-C(ONR(CHR) p-, where p is 0-2, and each R
i ndependently represents H, ClsC4 alkyl or Cl-C4
het er oal kyl . 11. The conpound any one of clainms 1
to 5, wherein each Qand Q is S/NRZ , Where each
R2 is independently H or Cl- al 12. The conpound
of any one of clains 1 to 5, wher |n at | east one of Q
and Q is a bond. 13. The co any one of
clains 1 to 12, wherein L conprjses at |east one

optional Iy substituted carpocygiic, heterocyclic,
aromatic or heteroaronatc royig that is part of or
is fused to the linker whigh r the shortest path
between Q and Q. 14. The co of claim 13

wherein said aromatic or heteroaromatic ring is an
optionally substituted 5- or 6-nenbered aromatic or

hetero roma rin f a|n114
wher ei n sai ?mgnaﬂdl %]/fsc%aﬁ%ht h? Vltq‘ggwg%ng la

menber ed atgqptlc or heteroaronatig g |s selected
fromthe group consisting of phenyl, pyridyl,
[ I, pyrazolyl _nd t hjophehnyl , each

Z.go of any one of clainms [l to Lz M
\gﬂgﬁ [ Nielast gne triga | % s&wrhé
canpound df anyygne of clains 10e 1 ereinll L
c8npr|s%é a Cl-Cl4 al kylene, Cl-Cl14 het@?oalwﬁlene

C2-C 14 al ene, 14 hetero C2-C14
Ay s AT ot A i R

of  whiggbrdiRYacA®R ORL | RNAI 1Y, ﬁtiﬁéééieh&%nﬁgi H %@%1\/@5 alkyl, C2-C8
2008/ 128121 PCT/ 052608/ 060140 18. The conpound of

c klkienylF C2v\ﬁ% raléqynylLOt sheterofor@id aaklof thesepactoef whick may be

< 4t1(;1neﬁl 1t1.¥te o% o 10ng1’fy substituted phenyl;

each Y and Y’ independently represents C1-C8 alkyl, =0, OR, NR,, OC(O)R,
NRC(O)R, NRSO;R or COOR, wherein each R is independently H, C1-C8 alkyl or
C1-C8 heteroalkyl, and wherein two Y or Y’ groups can cyclize to form a 3-6
membered ring that can be saturated, unsaturated or aromatic, and which ring may
include a heteroatom selected from O, S and N as a ring member and may be
optionally substituted;

each W and W’ independently represents an optionally substituted C1-C6
alkylene or C1-C6 heteroalkylene;

each X and X’ independently represents an optionally substituted Cs-Cyg ring
system comprising at least one aromatic ring and up to four heteroatoms selected from

N, O and S as a ring member, and can represent either a single 5-15 membered cyclic
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19. The compound of claim7 or 8, wherein R3 is

sel ected fromnethyl, ethyl, n-propyl, isopropyl,
w@ywBopsepyl , n-butyl, isobutyl, sec-butyl, aneCT/US2008/060140

tert-butyl. 5 20. The conpound of claim?7, 8, or 19,

wherein each R4 is independently H or nethyl. 21. A

conpound sel ected fromthe group consisting of NH HN

"INH HNp /,, HO'~1INO HONV-CO ~11111H N C

Y HN N - - 0,00.0 NHHNNH ~~0 HN.~" ~ O

) BB b PR R bR ot AR o e symatom of
Ow Br W Notov(dé@hat eshNDand & NotpfisdY alNlcekt@ne/arf@or hetekdar fPring;
H3C C H a, NH HN/ NH HN H3C.,8H3 H3C CH3, O~ ~OH3C o

HN- - NerchNRiapiNQ) BlependzotiBreppaents —Pepr SRO0BhgBGAdOR is
1Mé|p£%ent|1{r h’,\l I5|r oﬂ_tlmnally substituted C1-C8 alkyl, or optionally substituted C1-

5 (8 heteroalkyl; or one or both of Q and Q’ may be a bond when L. comprises a ring;
each n and n’ is independently 0-3;
each m and m’ is independently 0-4;
each R' and R is independently H or optionally substituted C1-C8 alkyl;
each Z and 7’ independently represents an optionally substituted C1-C6

10 aminoalkyl group; and
L. represents an optionally substituted C1-C24 hydrocarbyl linker, optionally
containing from 1-8 heteroatoms selected from N, O and S, which linker is 1-18

atoms in length when counted along the shortest path between Q and Q’.

3. The compound of claim 1 or 2, wherein each n and n’ is 1, and each of
15 m and m’ is 0 or 1, and wherein Y and Y’, if present, are the same.
4, The compound of claim 1, 2 or 3, wherein each R'and R! is Hor
methyl.
5. The compound of any one of claims 1 to 4, wherein each Z and 7’ is a

1-aminoalkyl group represented by the formula —CH(R?)NR™, where R” and each R”
20 is independently H or C1-C4 alkyl.
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O%OO0OO OONON// NNNO OND'~//] NNOHHYV
HONHHN NHHN O/\\N HHN 040 NH HNC HN ""/I NH HN
WQRRos/tgilH /~/ ~\\ OO OO0 '" OO ON J", || NGCI/NS2008060140
H HN ONNNNOHHNHA41-~0 NHHNIIINHHNC OO
INH HN. HN HN O\00Y HNHN/ HN O O~\ ON- N/~N O

ONH NnNn,. CNO \// [INOHOO O ~0O NH NH

6. The compound of claim 2, having the formula (3A):

X\W
Q
o N N\ 3
TG M
o] Rb M p

or a pharmaceutically acceptable salt or hydrate form thereof,

wherein Ra is H and Rb is R5;

R’ is H, or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, or phenyl, each of
which may be optionally substituted;

each Y represents C1-C8 alkyl, =0, OR, NR,, OC(O)R, NRC(O)R, NRSO,R
or COOR, wherein each R is independently H, C1-C8 alkyl or C1-C8 heteroalkyl;

W represents an optionally substituted C1-C6 alkylene or C1-C6
heteroalkylene;

X represents an optionally substituted Cs-Cyp ring system comprising at least
one aromatic ring and up to four heteroatoms selected from N, O and S as a ring
member, and can represent either a single 5-15 membered cyclic group or two 5-10
membered cyclic groups that are both attached to the same atom of W, provided that
each X comprises at least one aryl or heteroaryl ring;

Q represents —O- or -NR’-, where each R” is independently H, or optionally
substituted C1-C8 alkyl, or optionally substituted C1-C8 heteroalkyl; or Q may be a
bond when L. comprises a ring;

m is 0-4;

pis 2-3;

7. represents an optionally substituted C1-C6 aminoalkyl group of the formula
~CH(R’)NR%;

R’is H, or an optionally substituted C1-C8 alkyl or optionally substituted C1-
(8 heteroalkyl, and R’ can cyclize with R* on an adjacent nitrogen atom to form an

optionally substituted azacyclic group having 5-10 ring members, which azacyclic
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NHNHAW A\ O O,NH I1.1NH 264 WD 2008/ 128121

PCT/ US2008/ 060140 ff//NN NN~ NNHNNH NmNI N O
woOR@®8028120 0 O 0 ~ HBC OO HN ,/ CH3 O N 'H BIT/HSIN0EN60140
H3C NH CH3 CHs 0-1) OCH3 T NH HN HN CH3 H3C NH Oh

, N7 0o NHHNL HO.1INH/ HNI 0", 0 0 O O Na", A
iiSSNOONNHNO XHOOHH/"-, NHOHHN NH HN
015~1 ~0 O ONHHNNI ,,NHHNC HNNHHN""NH O~ "

0 g%ou% maO; tte s'atul}lgtea, unsaturated or aromatic, and may contain 1-2 additional

heteroatoms selected from N, O and S as a ring member;

each R* is independently H, or an optionally substituted C1-C8 alkyl or
optionally substituted C1-C8 heteroalkyl, and the two R* groups on one nitrogen can
cyclize to form an optionally substituted azacyclic group having 5-10 ring members,
which azacyclic group may be saturated, unsaturated or aromatic, and may contain 1-
2 additional heteroatoms selected from N, O and S as a ring member; and

L. represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.

7. The compound of claim 6, having the formula (4):

A
Z
2,

/j\ @
M

or a pharmaceutically acceptable salt or hydrate form thereof,

wherein R® is H, or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, or phenyl,

R3

R4%N

<f i

each of which may be optionally substituted;

each Y represents C1-C8 alkyl, =0, OR, NR,, OC(O)R, NRC(O)R, NRSO,R
or COOR, wherein each R is independently H, C1-C8 alkyl or C1-C8 heteroalkyl;

W represents an optionally substituted C1-C6 alkylene or C1-C6
heteroalkylene;

X represents an optionally substituted Cs-Cyp ring system comprising at least
one aromatic ring and up to four heteroatoms selected from N, O and S as a ring
member, and can represent either a single 5-15 membered cyclic group or two 5-10
membered cyclic groups that are both attached to the same atom of W, provided that

each X comprises at least one aryl or heteroaryl ring;
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ON~\ NOON'NHO HNIONNHJI., HN-NHHNH

HN NH HN OO NH HN,, NH HNC 265 WD 2008/ 128121
weEONBUHIRNS8/ 060140 / \ | cc ~NH HN O~NH O HN BPERUSH08/060140
ONINNN ""INHN HNpHNHNNH NH -0 0=~ 1=0

O=~ HN- NH trans isoner B -NH trans isoner A -NH/

co HN"""NH HNHNOo NO iN/ NOHvc H NHHN
O=~, 0O ~NH HN HN\ NO2 NH OO 0=~.., /NH HNC

Q represents —O- or -NR’-, where each R” is independently H, optionally
substituted C1-C8 alkyl or optionally substituted C1-C8 heteroalkyl; or Q may be a
bond when L. comprises a ring;
m is 0-4;
5 pis2or3;
R’is H, or an optionally substituted C1-C8 alkyl or optionally substituted C1-
(8 heteroalkyl, and R’ can cyclize with R* on an adjacent nitrogen atom to form an
optionally substituted azacyclic group having 5-10 ring members, which azacyclic
group may be saturated, unsaturated or aromatic, and may contain 1-2 additional
10 heteroatoms selected from N, O and S as a ring member;
each R* is independently H, or an optionally substituted C1-C8 alkyl or
optionally substituted C1-C8 heteroalkyl, and the two R* groups on one nitrogen can
cyclize to form an optionally substituted azacyclic group having 5-10 ring members,
which azacyclic group may be saturated, unsaturated or aromatic, and may contain 1-
15 2 additional heteroatoms selected from N, O and S as a ring member; and
L. represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.

8. The compound of claim 6, having the formula (5):

X X
%

B S el S TS

or a pharmaceutically acceptable salt or hydrate form thereof,

R’ is H, or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, or phenyl, each of

I/,,/
s

:U 1
:U |||I||

which may be optionally substituted;

260



10

15

20

25

pHN -NHHN'"INH HN"1INHO-4 0 HOHo OHOHO
O""NNO NNO\W Hoff o/, HOHO NHHNNHHN OGA

W@20oBHRENC yLO , /NH HNC 266 WO 2008/ 128121 PCT/US2008/060140

PCT/ US2008/ 060140 O-NH O HN O0==,-"NH O O HN O NH N
D'""NHJN OHN-IV Z0OO HNNH HNNH, O 0O
HN- -NH HN- -NH trans or cis B transor cis A 0 NH HN
NH O- 0 OHNOGOG--1 OOHONDNHHJI ONO"'",N N NTO

O OH B N NS R 1 MNES aikyt, =0, OR, NR,, OC(O)R, NRC(O)R, NRSO,R
or COOR, wherein each R is independently H, C1-C8 alkyl or C1-C8 heteroalkyl;

W represents an optionally substituted C1-C6 alkylene or C1-C6
heteroalkylene; X represents an optionally substituted Cs-Cyo ring system comprising
at least one aromatic ring and up to four heteroatoms selected from N, O and S as a
ring member, and can represent either a single 5-15 membered cyclic group or two 5-
10 membered cyclic groups that are both attached to the same atom of W, provided
that each X comprises at least one aryl or heteroaryl ring;

Q represents —O- or -NR’-, where each R” is independently H, optionally
substituted C1-C8 alkyl or optionally substituted C1-C8 heteroalkyl; or Q may be a
bond when L. comprises a ring;

m is 0-4;

R’is H, or an optionally substituted C1-C8 alkyl or optionally substituted C1-
(8 heteroalkyl, and R’ can cyclize with R* on an adjacent nitrogen atom to form an
optionally substituted azacyclic group having 5-10 ring members, which azacyclic
group may be saturated, unsaturated or aromatic, and may contain 1-2 additional
heteroatoms selected from N, O and S as a ring member;

each R* is independently H, or an optionally substituted C1-C8 alkyl or C1-C8
heteroalkyl group, and the two R* groups on one nitrogen can cyclize to form an
optionally substituted azacyclic group having 5-10 ring members, which azacyclic
group may be saturated, unsaturated or aromatic, and may contain 1-2 additional
heteroatoms selected from N, O and S as a ring member;

L. represents a C1-C14 alkylene, C1-C14 alkenylene, C1-C14 alkynylene, C5-
C12arylene, C5-C21 arylalkylene, C5-C21 arylalkenylene, or C5-C21 arylalkynylene

linker, or a heteroform of one of these, each of which may be optionally substituted.

9. The compound of any one of claims 1 to 5, wherein each X and X’
independently comprises an optionally substituted phenyl ring; or two phenyl rings,
each of which may be optionally substituted; or a tetrahydronaphthyl, indanyl or

fluorenyl ring system.
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p OO O .,,,, NHHN, HN -NH trans or cis B HN NH
HNH 00 OFOO ON/ ~Ov'" N OON',NHNO N
woRGosHdteH J F F NH F HN NH HN OO NH H N~ | PCTMES24Bi060140
267 WD 2008/ 128121 PCT/ US2008/ 060140 H .N O O HN ""NH
O, OO N~ ON'NNNO NHHNHHH/, ONHHN
,NHHN O 70 "-~NHHNC HN) NN O\\ OOHN""NH
HNH OoO0OOO OO0O""N~-NOON"'"',NINNOHHNH,,

10. The compound of any one of claims 1 to 5, wherein each W and W’
represents  -C(O)NR(CHR),-, where p is 0-2, and each R independently represents
H, C1-C4 alkyl or C1-C4 heteroalkyl.

11. The compound of any one of claims 1 to 5, wherein each Q and Q’ is —
5 NR’- , where each R? is independently H or C1-C4 alkyl.
12. The compound of any one of claims 1 to 5, wherein at least one of Q

and Q’ is a bond.

13. The compound of any one of claims 1 to 12, wherein L. comprises at
least one optionally substituted carbocyclic, heterocyclic, aromatic or heteroaromatic
10 ring that is part of or is fused to the linker which forms the shortest path between Q
and Q’.

14. The compound of claim 13, wherein said aromatic or heteroaromatic

ring is an optionally substituted 5- or 6-membered aromatic or heteroaromatic ring.

15. The compound of claim 14, wherein said optionally substituted 5- or 6-
15 membered aromatic or heteroaromatic ring is selected from the group consisting of
phenyl, pyridyl, pyrazinyl, triazinyl, pyrazolyl, and thiophenyl, each of which may be
optionally substituted.

16. The compound of any one of claims 1 to 14, wherein L. comprises at

least one triazole ring.

20 17. The compound of any one of claims 1 to 12, wherein L. comprises a
C1-C14 alkylene, C1-C14 heteroalkylene, C2-C14 alkenylene, C2-C14
heteroalkenylene, C2-C14 alkynylene, or a C2-C14 heteroalkynylene group, each of

which may be optionally substituted.
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X, NHNHHN NH HN /~ 2 0-5~1'\\ OO "l NH HNC NH HNC
HN HN ,//NH NN NNO" OOn "~iN/ NNO O ~~JJ ~O
wWa@2s/12816H \ / H N H3C NH HN/,,CH3 H C\ , CH3PGBTSIOPR/HG60140
3CHOD3C3 NHHN/\ HV -NH; O~ ONH HN 268 WO
2008/ 128121 PCT/ US2008/ 060140 HN &\NH HN N_ _p.1 N
“Uhi: -& ONNONHHNY HNp NHNHHN X1, / / NH

H\ H2) NNHNNH o Himo../\ / NNO 1J/ \ o |

\NEEN RO HRG L N SN i T MRnEiin 1 s a C2-C14 alkynylene or a C2-

(C14 heteroalkynylene group.

19. The compound of claim 7 or 8, wherein R’ is selected from methyl,

ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl, isobutyl, sec-butyl, and tert-butyl.

20. The compound of claim 7, 8, or 19, wherein each R* is independently
H or methyl.
21. A compound selected from the group consisting of

8\‘H HN g\ﬁ
@

HN o
//I:, H
o ", H H 5 o O..\\\\N S |
milN — N N H
| \n/_\n/ ! o i o
O

H H (o] (0] f
.'//7< H SC HN "",’ﬁo H3
NH HN +CH HsC,
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22. A pharmaceutical composition comprising a compound of any of the

preceding claims, and at least one pharmaceutically acceptable excipient.

23. The pharmaceutical composition of claim 22, further comprising at

least one additional therapeutic agent.

5 24. The pharmaceutical composition of claim 23, wherein the additional
therapeutic agent is selected from the group consisting of TRAIL, etoposide, a TRAIL
receptor antibody, an Hsp90 inhibitor, TNF-a, and TNF-p.

25. A method to treat cancer, inflammation, or an autoimmune disorder,
comprising administering to a subject in need of such treatment an effective amount

10 of a compound as defined in any one of claims 1 to 21.

26. The method of claim 25, wherein the subject is treated with an
additional therapeutic agent selected from the group consisting of TRAIL, etoposide,

a TRAIL receptor antibody, an Hsp90 inhibitor, TNF-a, and TNF-p.

15 27. A compound of formula (6):
Xy
R" Q )
A N\/ ' ©
T | |
o Y
(0] Ra

or a pharmaceutically acceptable salt or hydrate form thereof,
wherein R, and Ry, are independently H, or C1-C8 alkyl, C2-C8 alkenyl or C2-
20 (C8 alkynyl, or a heteroform of one of these, each of which may be optionally
substituted;
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each Y independently represents C1-C8 alkyl, =0, OR, NR,, OC(O)R,
NRC(O)R, NRSO,R or COOR, wherein each R is independently H, C1-C8 alkyl or
C1-C8 heteroalkyl, and wherein two Y groups can cyclize to form a 3-6 membered
ring that can be saturated, unsaturated or aromatic, and which ring may include a
heteroatom selected from O, S and N as a ring member and may be optionally
substituted;

W represents an optionally substituted C1-C6 alkylene or C1-C6
heteroalkylene;

X represents an optionally substituted Cs-Cyp ring system comprising at least
one aromatic ring and up to four heteroatoms selected from N, O and S as a ring
member, and can represent either a single 5-15 membered cyclic group or two 5-10
membered cyclic groups that are both attached to the same atom of W, provided that
each X comprises at least one aryl or heteroaryl ring;

nis 0-3;

m is 0-4;

R'isHor optionally substituted C1-C8 alkyl;

U represents —OR®, -OC(O)R®, -OSO,R®, C=0, -OC(0)OR?, -COOR?, -NR?,,
azido or halo, where each R® is independently [, or C1-C8 alkyl, C1-C8 alkenyl, C1-
C8 alkynyl, C5-C12 aryl, C5-C21 arylalkyl, or a heteroform of one of these, each of
which may be optionally substituted; or C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl,
(C5-C12 aryl or C5-C21 arylalkyl, or a heteroform of one of these, each of which may
be optionally substituted; and

7.1s an optionally substituted C1-C6 aminoalkyl group wherein the amine may

be in a protected or unprotected form.

28. A method of making a compound of formula (1) as in claim 2,
comprising reacting a first monomer of formula (6) with a second monomer of
formula (6),

wherein for each of said first monomer and said second monomer, U

comprises at least one functional group that can be used to connect said first monomer
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and said second monomer, either directly or indirectly, to provide a compound of

formula (1).

29. A dimeric or trimeric SMAC mimetic compound for use in the
treatment or amelioration of cancer, inflammation, or an autoimmune disorder,
wherein the dimeric or trimeric SMAC mimetic compound is a compound as

defined in any one of claims 1 to 21.

30. A pharmaceutical composition comprising a dimeric or trimeric SMAC
mimetic compound, useful for the treatment or amelioration of cancer, inflammation,
or an autoimmune disorder, and at least one pharmaceutically acceptable excipient,

wherein the dimeric or trimeric SMAC mimetic compound is a compound as

defined in any one of claims 1 to 21.

31. The pharmaceutical composition of claim 30, further comprising at

least one additional therapeutic agent.

32. The pharmaceutical composition of claim 31, wherein the additional
therapeutic agent is selected from the group consisting of TRAIL, etoposide, a TRAIL
receptor antibody, an Hsp90 inhibitor, TNF-a, and TNF-p.
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