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APOPTOSI S PROMOTERS Techni cal Field [0001] The field
w@Roorhssdehvention is diner-like small nol ecul ePCT/US2007/064569
pronoters of apoptosis. The conpounds of the
i nvention have a linking group that connects two
bi ndi ng domai ns, each of which contains two essentia
am de groups and at | east one ring. These conpounds
mmc the activity of the protein known as Snac, and
are thereby able to pronote the initiation of
apopt osi s. SMAKDNMOLEQYLAE £PORFOSI® PROMOTERS n
treating conditions where initiating apoptosis is
desirable, such as in pathological cells or tissues.
Background Art [0002] Apoptosis plays a central role
mcide] gepne! opnment and honeostasi s of al
multi-celTul ar organi sns. Abnormal inhibition of

apegioPF I the it 1dddr ARl ih VR kién RiikEN&EsmAM fholedWt Qfdﬁ'ﬂt@é@of apoptosis.

di seases, whereas excessive activation of cell death
i19e coppquadt efdhd invendign bavedd areaeupveat gPrseid ey sbigdian demains,
?L&ﬂﬁ'vm‘r‘crﬁ Anding %&seﬁﬁ%ﬁ@@%‘uﬁ;ﬁs‘ £nd GEIR LRSS AP kL

rugs provi de a recent approach to overcom ng the
chinpounds mpnigithesastivty efrtigproeni lkoaneedmag @rd are thyrebyhaklero

L e e T

readidons svieefinidpoptapsptesis 5 devnbler sweld asio pathslogipacieksoraishes.
executed with a cascade of sequential activation of

@ﬁ@ﬁé@ﬁﬁgngalled caspases. Once activated, these

e responsi ble for proteolytic cleavage of a

br . . '
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niegenetaonodisadlerpsuoh es A)zhdiimadsditeaseaReb-apoplotibd tliesnokh&Rpeutic

nd t hereby pronotes caspase. activation. [00 The )
P Bt Rl HEEPIaR SR BRATind e sk (P P 22 s g
Qée, b APSlakiaRrdali, Sell MBkueeRR 2000 Jhig; F01KIBY1 436Ul Apdptosifand cancer
agggt sis,in mmuals. See Du, et al., Cell 102:33-43
¢ @g‘?raﬂ)'e}‘hagen et al., Cell 102:43-53 (2000): and

Vu ‘P(i(ﬂ)SFtIh@ |mechﬁ'isﬂﬁ$f_€h§bptdsis i3 8&{8@1}\1{3&- dcrosd dec?e@ @Rd executed with a
N-term nal Smac-derived peptides and minetics have

[sawsAdet seavents astivationafyproteaser aaligd qanpases. Shge prtiynige-dhese

CRPRAS BreaEpbYA1é AR rdtegfgﬁic@[eﬁv IPLBRAY Spebfrunt VFR 110 b iBets
1 2007/ 136921 PBT/ 2007/ 064569 necrosis factor

theag BlsisEe)y leagtojcalbdeah il APy Grhsbitoaf-apapetsts PTOERS) regulate apoptosis
B ARG OTAN POl P B LA ROt BB Y

gnal, to an anti-1nflanmatory apoptotic signal.
[0 ®OBindDe ettt wetivapo pf espases; aylis atniiprhadralgeetfigr binds to and
i b RUABS Gnd BefBY éro%‘ie}f%‘%gépﬁéera%ﬁk‘;a!ﬁ%ﬂt protocols,
Ieaﬁlng t'o tunor” grow h. 'S may occur as a result of
ov €004 prlbs pravein Sma¢ WRDeen 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 102:33-43
(2000); Verhagen et al., Cell 102:43-53 (2000); and Vucic et al., Biochem. J. 385(1):11-
20 (2005). N-terminal Smac-derived peptides and mimetics have been shown to similarly

inhibit IAPs, and promote caspase activation. [IAPs are components of TNFR (tumor



whi ch inhibit the caspases that woul d ot herw se

initiate apoptosis. Alternatively, deregulation can
W@ewan3@el a result of underproduction of the SPEEUS2007/064569

peptides that act to inhibit I AP activity. Deficiency

of Smac can thus allow | AP to prevent apoptosis from

occurring when it should, and a Smac mnetic like the

present comnmpounds can replace the activity of Smac

%@&oéibfé%topfeggﬂ?&rg 8 €8P [R:¢hiBRARA Q@Eﬁ TN[FQQ%QLH@Q Rat AR NRB-

al ., WO 03/086470, describes Smac-pepti des

tpreliaggdenne- iréla@g@mr:s signpd e an alﬁgaliﬂn@ma@mﬁﬁ@ptoaﬁ gignal.

auf

ol OB AR S RPET PR SRPL Finag iy rent reatmen

@mtmp@n eeding] tougmpmtgwéld Tapoptyosce.as @ TRAIL bf stesaxgeesfigr of IAPs,

ety AL ARAR FRLRpLAUIENIT R Wy Syl |

plemgmlaitam dan owduy as erchudesfoaddrp@tiucEionof thadumae perttides that act to

er,adi i an.. of ertaln turmr i obl ast
SHRGH s R R, Pt TRh Rt B B R RORERs from
©Oo¢UdIi Y hedrit sh‘ﬁhlﬁhan'ﬂ%nhac nfiaeos kafe presdiebmitiponnds can replace the

aggr.essive ca henaot Wthh result from
BETUE S SPRO AR BHAF SR AAPIREYS. commonly fail to

UN@ENEP RPOHRL, 06d1S Wi e 08daey, deﬁirllbesf%&epe‘pﬂwdsds th@tap@wkchgents
rapid and abnormal tissue growth. Bockbrader, et al.

dlﬁgeli agaiast canaef @Mt%‘flm@’l‘:ﬁ@seﬁ% @ekgmﬁ%to&ﬁt Byrsemdtizing the
CaMGBhaRalRAILIRBR e QR ickREL dirnbh- G @Il ﬁ%fp't&,ﬁ (MRAIL s-[:ﬁ)ﬁls kor

or etoposide, or when used in cells that express
értl\TFrrélagﬁhav‘é?t?slwn@Wlng ligpad)s Seepledbefierl vé@m@% 13 éqpt8%>04)
(14903) DelLaQng)chﬁk m iy eVYden@é:tﬁchS‘iiﬁaQ %&u@es@ﬁ@&&dl&tmn of certain
defects in apoptosis regulation play a key role in
ttlltféor[é) stchag ehebdistomsf tuor BPYpkLIN @nigiassoyha pdministredyigicagbination
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Bl u%@?.g &g%%gg?%g?ﬂtlﬁ a?g}egﬁe"%nce? Hel{o%gm&h%sult from

alemgwlamqn afsigBniEng petimays, p@amoslm ] tofunddygo gfop@esis svher they

EEh%F\?AC% g%llélll A8 i“ﬁdg%? 8‘11"9@2%%%‘?%5%% nggaéd)cﬂﬁrader et al., disclose

effimpoustdnasintinig@atoandtsiowibiaastaganqer Oﬁm‘itnes /haf used in conjunction

PEET e S ufr TP IS PHER 18 o Bl SR By i

/Peﬂ@lsh ©ficogkris. VoPaﬂ@ﬂS1ABm006ﬁtl on, US 2006/ 0025347,
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be used, none of the conpounds it discloses have a

dndreer At ety Accopiely. sompRings hayminE e aFt Wy o§pmac can
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PCT/ US2007/ 064569 Di scl osure of the Invention [0009]

Th&0098E Lerseent fye FaieanA prdicafiaas Up g OIS 4¢% Apstibrg limeric

Q@fﬁb&&d@@ﬁﬂ‘g@&i a%u{?&}%ﬁ%érﬂ&ers of hpiosist Al eorﬂiﬂohﬂ&%ve two
bei ng bound~by theo appear to originate In their

abjiider qoptagrongngragps hn@?%lw a IMkesbatgphoadl ndescebasl. bmomv@eﬁ Patent
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nedfited roguomoticaasof hpdptgsisn Hdwevor whifle the latter reference mentions that

dimeric compounds can be used, none of the compounds it discloses have a dimeric

structure, nor is there any indication of what type of dimers to explore.



apoptosi s) proteins, which regul ate apoptosis by

i nhibiting caspases. The conpounds are diners or
walewensddeke, in that they possess two struct urBCT/¥S2007/064569

sim lar binding domains, each of which includes a

ring that is substituted by at |east one

aryl -containing group -WX.  These two domains are

linked by a linking group, and while simlar, the

BRI 0S RaRdnNAtion be 1 dentical. In certain
enbodlnents the two binding domains are the sanme, so

80009}3 Iee l]élre@eﬂt %v%ﬂ(tmgzlﬁﬂ& tOQQ)Qé’itcohﬁ)&ﬂd's Hlﬁhﬁ‘gga]ﬂfn%k’iﬁ) promoting
10]  The invention also provid nononeri c

@ffﬁmthatr @ithous deipg perd by deeey, m@ar o [l BRse imAdir gpilifyge snimic
fmaUS 'I'H&? Ei)‘\'ﬁﬁcﬁmhsoar Ieevgd tlagﬁﬂ( 15) Hﬁgsdoﬁfams %1 #e baculovirus

ornula (8) 11) ese nononer s
(ihilgjtory pent OBIRd domhinfwathm the piofins réféyred 010 JAD finlfibiggriof-

A e TR OB PP AR AR Rl coppounds are

clongre andimer- hlfeo nrthdltahe(ylp))ssesﬁw@ strﬁbtljra]lﬁ'f siihil blMu)g' (;l(i'nalns&ach
Shabisitloee i T s o My o - saining e W

ﬂhesreewf) ,domﬁhds ard Gk HYQr llnking gBdul \slﬁrmrmldnr,ftm @®@nains need not
erein h of ring A and ring A
RN A ﬂaent“fg?ar&@f@ QOB AF the, s SHiE

lnsol&aleegi}adnétﬁ@ﬁnoatﬁﬂtmﬁ@ge@ps- menber ed nonocyclic

r|n tyrated 8-12 nmenbered fused
poI Qﬂ\é@cl i 1%’(2 ?%Ocpf?“ , manQIperisy RGeS, ARt desprifed
Peidw, Qfﬂﬂhéth&ﬁ%k ulifd @ERAb ﬁﬁﬁe &fleRE LA JUh@BN.g. Ofom%na%l ) (8),

ring nenbers; and wherein ring Ais substituted wt
ally @6@1@5? eEbeé% BARIRETH -2 \RPXPOEK of forgulal4); @), (10) or <14)) are
st o ILAEISQ% %béﬁosg;rﬁ&ﬁoérs\égc%ggcy hekdf 921

PCT/ US2007/0645 represented as -W-X , and each of
ri HPIN dihg inviepgpnprovigss asemppurided Lrpylaglibst i t ut ed with
from1l-4 addition substituents suptable for its
structure; each J jand J' is indepenfently H CN, Cl-C4
al kyl or Cl-CA4 al klyl oxycarbony|; each Wand W

i ndependently r eSS C=0 o 7 or>an optionally
substituted C2-C6 al kyl ene op, C2-C6 het er oal kyl ene;

or Wcan be a bgnd wh ék%ggzmm ses gg optionally
substituted C5- Het er oar i ng, and/ oW
can be a bond wher JCOﬁDTIS S a optlonally
substituted C5-C6 gryl or heteroaryf. rin M each X and
X |ndependeﬁﬂﬁy rep esents an opyl onakd'y"substituted
C5-C20 ring (fé:}

or a pharmaceutically acceptable salt or hydrate form thereof; and including any
stereoisomeric forms thereof;

wherein each of ring A and ring A’ independently represents an azacyclic ring
core which is selected from a saturated 3-8 membered monocyclic azacyclic ring and a
saturated 8-12 membered fused polycyclic azacyclic ring, each of which may contain 0-2
additional heteroatoms selected from N, O, S as ring members; and wherein ring A is

substituted with a group represented as —W-X, and ring A’ is substituted with a group



system conprising at |east one aromatic ring and up to

four heteroatons selected fromN, Oand S as a ring
woremnaseo2and can represent either a single 5-1BCT/US2007/064569

menbered cyclic group or tw 5-10 nenbered cyclic

groups that are both attached to the sanme atom of Wor

W, provided that each X and X conprises at |east

one aryl or heteroaryl ring; each Q and Q

'ré}g@s@l)?t@&j%“w XTI, (@ﬂ{ E=R 0t ﬁng %.;_gd ring %%e %)tloﬁ:‘h'( bstituted with

wherein r
|ﬁ§H&14a¢@aﬁwlBmﬁyu@ﬁﬂﬁwéﬁdéﬁﬁﬁwn@umNR or S, and

wher eb&hqag&c% @eﬁgpgeg@%ﬁw X% al 1.0PE '@%ﬁlﬁ&&g carbony;

substitute of ~optionally substit
C1- C8€¢¢ét\’% amhwyndw@dem}yefemseb@mcbﬂ ® @nd ogiongnsupestitated

e stifiater §-r EROaRTa R b P an B Pl BRG Cebeen
@atldmaﬂy SlmdtltZtedl(§ @@d@b@ﬂdemaby rlagL aogdor Biahd be a bond where X’

ubsti t te | : resents a
RPRGS fh Setidn g B B s BRAS o0t T onal 1y
cont akavhngandfX’ Ciﬁdlelaelﬁieh@)t epeadntim dpebedlly eabsfituad ¥-C2 ring
and S, which linker is to 10 ato in length whe
SRR Sl Gk 1He Sl P ats St st fass et e N
\Pars aBriddenditel, QR@tdnyrepiestRbiihbrd @fisle Bi15 eiberep r(:@dlicsg@oup
that L does not conprise a disulfide bond. [0012] In

&h BY(}‘I% 10 g@ﬁ'@%ﬁed Cllqlllé SFRPRIES aé?lb?ﬁl B\AChLto Ahe G op ffW or W,
fordvidel ahd bdch X Aadk JoRIpRQd S Rhst Ud :5}91 dr |E@t@}(fa@/|1 rihgle

preparati on of conpounds of fornula

|
2007/ 158 $ andpETndgpomisninwasets 1(H0- S(E F@R) zﬁﬂ(ﬁl 11Cldp-,
(«ti-I(R)]j-)o\r' CHE=R-N.c&- %h&elﬂtﬂ?srw%ﬁ&ﬂ DQ@ilnhéf)eﬁ’&ﬁﬁPbaNkeor S,

salt ‘or hydrate formthereof; and including any
SnéPborBsABT R & indaparrlentheHeerfoptiowndly evhstifuradd12Cs alkyl or

?I%Iﬁﬁ? MR ?%18 §{o%113r'¥Joer S BPoo‘M‘br‘(F‘ al'lc? S5&heC ta%gnd where

oma’ saturate monoc zacyc iC
dumgmaﬁdaangaturated 8-12 nmenber ed fused pol ycyclic

azacy Ll ngy . 0

addi t :éiochgﬁ ahgge r So%?%jbe%eg@hecog Og%?ﬁy putb% tutﬁgcé Gt alkyl
nenbeea'ch Zaamd ZNI[Bh@and’enﬂl;garﬁopt&nﬂlybssbstltmﬁdeﬁl Wﬁtahma)alkyl and
group.r resen

O P RS BLRRy (R A F PP Ecat! Qi pBfuty containing

Stohst-bheervh®ms Seledtabiren N0 dnll$, shich Cihkyrés 2 to 10 atoms in length
when counted along the shortest path between Q and Q’, and which may be optionally
substituted;
with the proviso that L does not comprise a disulfide bond.
[0012] In another aspect, the invention provides a monomer of formula (IT), and

methods of using them for the preparation of compounds of formula (I):



Jis H CN Cl-C4 alkyl or Cl-C4 al kyl oxycarbonyl; W
represents C=0, C=S, or an optionally substituted
w@200T83@kkyl ene or C2-C6 heteroal kyl ene; or VWCHOS1HO7/664569
bond where X conprises an optionally substituted 5-
menbered or 6-nenbered aryl or heteroaryl ring; X
represents an optionally substituted C5-C20 ring
system conprising at |east one aromatic ring and up
to four heteroatons selected fromN, 0 and S, and can
represent either a singlel5-15 nmenbered cyclic group
or two 5-10 nenbered cycl & _grags that are both
attached to the sane at @m of provi ded that each X
conprises at | east one aryl o heteroaryl ring, U
represents Cl-C8 al kyl, @ eteroalkyh, C2-C8
al kenyl, C2-C8 heteroal kenyl, -C8 aIkynyI C2-C8
het er oal kynyl, C5-Cl2 aryl| C5-Cl2 heteroaryl C5- C20

aryl al kyl or C5- C20 h@me%:i:§:alkyl, each of which may
da

be optionally substitut iIs Hor optionally
substituted Cl-C4 al kyl Zis an optionally

e OB R R DARE AOPAR Rk P05 HBHgHE o

@@Eb@ﬁ@ﬁ@ﬁkﬁﬁﬂ&ﬁ@of[0013] The invention further

{J {\|O\£I gv SI‘\CI%/I‘%% 16p%ei5n s . az%yﬁg)(i\}u;@ gorehwwgl rselégteé E(I)mgl
Bkt&faf&@%ﬁlbmaérbd/mamﬂt(ahh@c&ahﬁg oW ahyaraaddes- f Dimembered fused
th ; i ncludj n n stereoi soneric forns

S0 S ipgicae S5 A a3 ESER b LR AE R s epected
@11)1@4 @) KW rif@rmdalbetsd andl Karif Xy € Arib aubylituted HGIHM a\ér@fpdeﬁfesented
i nde endently represents optionally substjtuted Cl-C8
&f kY1 ag ringromay by optiesalprg bty Y [romdrt alditionalsgpuents
@ﬁltﬂeefopifts Juesg; or is =0 OR SR S(OR

Jis H, CN, C1-C4 alkyl or C1-C4 alkyloxycarbonyl;

W represents C=0, C=S, or an optionally substituted C,-Cs alkylene or C,-Cg
heteroalkylene; or W can be a bond where X comprises an optionally substituted 5-
membered or 6-membered aryl or heteroaryl ring;

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, 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;

U represents C1-C8 alkyl, C1-C8 heteroalkyl, C2-C8 alkenyl, C2-C8
heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C5-C12 aryl, C5-C12 heteroary],
C5-C20 arylalkyl or C5-C20 heteroarylalkyl, each of which may be optionally
substituted;

R'is Hor optionally substituted C1-C4 alkyl; and

Z is an optionally substituted C1-C6 aminoalkyl wherein the amine may be in a

protected or unprotected form.



SZR, S2NR2, NR2, OC(O R, NRC(O R, NRCOOR, NRC(O NR2,

NRSO2R, CN, C(ONR2, C(OR COOR, N or halo,
wob@rasi2each R is independently H, Cl-C8 al kyPCT/US2007/064569

C5-C12 aryl or C5-C20 arylal kyl, or a heteroform 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 forma 3-6 nenbered ring

t hggo18pAHR %xr%ﬁ‘&dﬁrfﬁlttﬁ‘éﬂ pro¥Ral W absdd oF fo%h&’lH‘%‘f ic, and
which ring may 1nclude a heteroatom sel ected fromO

S and N as a ring nber and nmay substi tuted; each
Wand W independe tIy REpPr esint s %O C=S, or an
optional ly substi C2-C6 a or C2-C6

het er oal kyl ene; or W ap, be a bond where X conprises
an optionally bst i téd,ZS aryto or heteroaryl

ring, and/or W ¢ be\a bond X conprides an
optional ly substit{ted ‘C5-C6 aryl or heteroaryl ring;

each X and, X-windependently repr . opt| onal |y
substi tut ed CSJ\GQ% rimg systemsfco si nrxat | east
i;e t BT

one aronmatic i, up to four @at ons sel ect ed
fromN, Oand S as 'd «ving nmenber’n and can represent
either a single 5-15 nenbered cycllc group or two

5-10 HﬁT}ﬁ&hﬁ@beﬁﬁkﬁlljr accgpt%l@ Salt Jraly driate€oldothbreat; hacinelddib® any
the same . aé]f W, provided that each X and X
SFRgIPREde one aryl or heteroaryl ring; 6 WO

2007/ Jvﬁ@@&leaaﬁr dnUSQQQHdeQ%éﬁQ/ H.eaqC 1 anttyQr C1-C4
| ndependent |y represents -CH2-, -CHOR)-, -CH(R) -
AfolpysaPonyLCH(R)D-, or -CR=CR- or -G -C, wherein r

i's 1-dacheagfy P 1h§eplaﬁ}gﬁt@}eﬁﬁ%ﬁgnksyopgona!ﬂ%sul%ﬁtu%d cRragalkyl, C5-

wherein each Ris independently H, optional

&18@&1&%6&0 aylagyl. gr khstergforyf Pamef these: QfelfbsQ |Q1%rt5é?d S(O)R,
vﬂgﬁl{grﬁﬁ '@d(oglfg\éﬁs k@a )lsmfgébgbaRof\IR@(@ﬁ\ﬁzz%RSégk Rev 2

|Crﬁ@é1§én@é®tﬂ COPRS; NOzeJabﬂonwlm‘dﬁ pachiRsis jinsidpqpderd by, |Gy -Cs alkyl,

0 2001 Ty SHERUET L e PR 7L

|Stﬂ1z$aplemckeruzttﬂeyfoamn ai]@yllgntm@t Iy subst | t ut ed C1-C6

am noal(ﬁ | present S
2. CobhytrraRare e BEBEH B B Mokt iighn £

Inefnbaet @ing aliad om tsaehtﬁmlteeldurfsnmrmtd‘d, or @roaracic Snd which frink inger
.S 2t ato in.len t$: en counted al on éhe . ,
i el el R i O & A B o g g b st
opt i oe@hlW andWhsidepdndedly répredents le-Cp C&SJ &Qnbp@dnally sldestuted
2;? c“f r| se_a d sul f e bond. 014 | n _angt her

el e & G ebsTaHk sy PR TR CPBPHISE &0
(ogalonallgJ subsstituted C5-C6 aryl or heteroaryl ring, and/or W’ can be a bond where X’
comprises an optionally substituted C5-C6 aryl or heteroaryl ring;

each X and X’ independently 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 or W~,

provided that each X and X’ comprises at least one aryl or heteroaryl ring;



NHQL (2) X--W Y) 2 or a pharnmaceutically

acceptable salt or hydrate formthereof; and including
wW@poe7/13092r eoi sonmeri c forns thereof; WrepresentGI/USI007/064569

C=S, or an optionally substituted C2-C6 al kyl ene or

optionally substituted C2-C6 heteroal kyl ene; or Wcan

be a bond where X conprises an optionally substituted

5-menbered or 6-nenbered aryl or heteroaryl ring; X

r epr esfAPafiy’ qg&épmhayreﬁ&pem 1yie C%IQ)ZQCH(IQQ (CH)D-,

stemco rrsin | eas one aromatlc rrng a
t Hf{RGY, %eﬁBF@Br@rrsC{el whareig ris lofmerch D walndiepsndeaﬂﬂoe R,orS,

aﬁ(ﬁ) Gvﬁélgirﬁteaclﬁh tlsjr:[lg(ﬁelp ﬁg{}gh Cp%loﬁgllyrgﬁg@% &ij ¥ Ce&lk)@l\ﬁg Bﬁﬂfﬂally

groups that ar
zcjwtumergzqs RETYUS200 Phoe4H600f QatdQ'atah &e hdond wharhb

f W provided that X conprises at |east one
%ggﬁrls%ggmﬁgteroaryl ring; Qrepresents -CH2-,

- CH( OR)ch n an@hi{ Rirdependiitp-0-3;- CHHR) O, or -( CH2) 4NH-,
wherein. Ris or Cl-C4 heteroal kyl ;
or Q Eaacﬁnf)%ndénb18f’1ndle$ﬁ?g?cﬁgly% Jfcorrplrl ses aring; mis

0- 4; Zach@®)nesRhisinddpendhilpHalr byti@bs tubktithed CGJC4C£ky1

5. 19y rire i sesioa SRR Bt d Tl Sy and

het er phgfretemk atifker éat shESEC2@RERoAFbYWOGH ofBYhall§ containing
optionally substituted and nay be saturated or

dheght- glhgtp@atonws@ﬁctfq«'%orﬁ Mo} &g St ngtCh Linkrs és? 1o a&%Wp‘P leagth
aviidh 8l ntdddgonR ARkhoki QP3N bdtRedted aRNOL, A wARR %S/ be Bg?tg)znal I\Y

i nvention provi des a conpound of fornul a (3):
REPstieedD CIH L (3) R4 X---W. DN (Y)om

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

[0014] In another aspect, the invention provides a compound of formula (2):

Q L 2

x—W N

or a pharmaceutically acceptable salt or hydrate form thereof; and including any
stereoisomeric forms thereof;

W represents C=0, C=S, or an optionally substituted C,-Cs alkylene or optionally
substituted C,-C¢ heteroalkylene; or W can be a bond where X comprises an optionally
substituted 5-membered or 6-membered aryl or heteroaryl ring;

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, and can represent

either a single 5-15 membered cyclic group or two 5-10 membered cyclic groups that are



2 or a pharmaceutically acceptable salt or hydrate
formthereof; wherein each R2 is independently H, or
wa@eoospsdoonal |y substituted C-C8 al kyl or optPGHEE1097/064569

substituted C -C8 heteroal kyl group, and the two R2
groups on one nitrogen can cyclize to form an
optionally substituted azacyclic group having 3-8 ring
menbers, which azacyclic group may be saturated,
WO HakHEHRY RO Sar RORLE o, pﬁﬁgieﬁ?r}ét KQBLBHi&s ¢ 1ast one aryl or
addi tional heteroatons selected from 0 and S as
Metgpagpbers; each R3 is H or an optlonally
subst pt, 8 or y i tut T
C8 hetbe E%@%EQ CgéﬁéﬁédRr%d %@B{) nagﬂ (I():I (;%&\?\nbt b ng%)%] gn’
adiceeteR tis I qrri‘ogferallqt okt G Hetaronllgnh or @ptaindmalbbyd where L
aﬁgﬁé§£ggs azacyclic group having 3-8 ring nenbers,

[ azacyclic group may be saturated, unsaturated
or aronmbidc, and may contain 1-2 addltlona

heter atons . sel ect nd.S as,rin nbers;
ST rus a5 S e b St e e RsRghistalit ks U or s
or an Legirésemidh (2 -Glikledey Ced 1ChryGhe adrlGA-CTY arjzlp)kbl@ﬁ]fﬂliﬂkyr or

sybstituted Cl- het er pa) kyl oup; each Wre ents
B L 8T For Oy NEX crBppoBiopry oy el GRET t
andrate@dat bndRurfed: Ndependent |y H, Cl1-C4 al kyl or O - C4
het eroal kyl ; or Wcan be a bond where X conprises an

opt i ol Iﬂ}?" ReeiBe thitde dags BotcRMBRCAIBH 45 Be8tber ed aryl
Phﬁtsp MREhothéGpect, Mel iBvelridn pdfidess coipoditfotifo@iga @F.

ined for formula (2); with the proviso that L does

[0016] In another

a nononer of formula

for the preparation of
(11) or (15): OR1

or a pharmaceutical ly

thereof; @nd including

not conprise a digul fideQbon

aspect, the invepkri)n prqvi de
(4), and nethods of N~
conpounds of fo nulq$(1) (3,
Z N U 1"k O J] (4) W

accept abl e salt| or hydra e foﬂ
any

N

x—W.
(Y:/\(J

or a pharmaceutically acceptable salt or hydrate form thereof;

wherein each R” is independently H, or an optionally substituted C;-Cg alkyl or
optionally substituted C;-Cg heteroalkyl group, and the two R* groups on one nitrogen can
cyclize to form an optionally substituted azacyclic group having 3-8 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 ring members;

each R is H, or an optionally substituted C;-Cs alkyl or optionally substituted C;-
Cs heteroalkyl group, and R’ can cyclize with R’ on an adjacent nitrogen atom to form an
optionally substituted azacyclic group having 3-8 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 ring members;



stereoisoneric forns thereof; wherein J is H CN
Cl-A4 al kyl or ClL-C4 al kyl oxycar bonyl ; each Y

W0 epras@at s optionally substituted Cl-C8 al kyl PCTZES1002064569
aryl, C5-C20 arylalkyl, or a heteroform of one of
these; or is =0 OR, SR S(OR SO2R SO2NR2, NR2,
OC(O R, NRC(O R, NRCOOR, NRC(O) NR2, NRSO2R, CN,
CONR2, C(OR COOR NG or halo, wherein each Ris
' ndepg&@l%ﬁép{ bhr, &ehn S alty !;ubstgét'eﬁ: ARk Glropggnaﬁgo

arylalkyl, or a heterof orm of one of these; or iIs any

oubsaputash (hsEsheigeaatkybgriovribl e for an al kyl group; and
wher ej.n,t [
rombor o Fopte P Oy B B RO IR Sy O inp 3o
aa@r&tsu mdep@m@nt\MHdhl €i dyliong:-Cnbéterdalkal; eWernbt ohend where X

MBS oo F 0N e el AR e B TRy ine

represenﬂd—@wo C=S, or an optionally substituted

k ne or ete kyl ene; or Wcan be a
bond %ﬁg»%mi‘%gﬁﬁgéﬁg (52 kﬁg ally substituted 5-
nenbem&dﬂﬁnn@mﬁﬁmhen&dsamybmpﬁ&hﬁﬁﬁmm&nmhdring X

tlonaII substl

Gy DUGRF 0o sffes ARt o i hadoh a0 b S g ) e
th:tIfo@bJ bf Jhﬁig&ﬁ@ﬁf@mf& #6)aeLibe df Edn@Bus o fandlaSl)-ands;amn) or
represent either a single 5-15 nmenbered cyclic group
Piwo 5-10 menbered cyclic groups that are both
attached to the sane atomof W provided that each X
conprises at |east one aryl or heteroaryl ring; U
represents Cl1-C8 al kyl, Ci- het er oal kyl, C2-C8
al kenyl, C2-C8 heteroal kenyll, C2RC8 al kynyl, C2-C8
het er oal kynyl , C5-Cl12 aryl4 2 heteroaryl, C5-C20
aryl al kyl or C5 C20 heteroarylalk , each of which may
be optionally substitutedyw the proviso that Uis
not isopropyl; nis 0-3; mNS 0\4; éﬂ is Hor
optionally substltuted Cl-c4 alky| and Zis an

optionally substltutad/ noalkyl wherein the
amne may be in a protec d or/ unprotected form
[0017] In another aspecﬂ’ vention provides a

conmpound of formula (5): 0O RL z/ \NJL'" Z L
*T1-0 ()15z) pharmaceutically acceptable salt or hydrate form thereof; and including any

stereoisomeric forms thereof;

wherein J is H, CN, C1-C4 alkyl or C1-C4 alkyloxycarbony];

each Y represents 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;, NRy,
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;-Cg 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 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;



JJ X~ WNW X ~VW-~Y-m or a pharmaceutically
acceptable salt or hydrate formthereof; and including
wW@poe7/13092r eoi sonmeric forns thereof; wherei n eaktiI/ISAAT064569

J'" is independently H CN, Cl1-C4 alkyl or Cl-C4

al kyl oxycar bonyl ; each V and V is independently O or

S; 10 WD 2007/ 136921 PCT/ US2007/ 064569 each Y and Y

i ndependently represents optionally substituted Cl-C8

al kyl y regyngs eryle==er %tl@ﬁéﬂy%hl@ﬁ'm(tec?f -6 ﬁ%@r{e% e,

of one of these; or is =0
SepnrikyleRRDr \mn@)eg bonm@@)e R COYROSRN ONR@(E‘@)’ N@tlmted 5-
., NO2 or hal o,
&#@%u@ﬁ Oggdc H%’%ugﬁ E%‘%lg Y H G -c8 al kyl |
C5- CLX raprygentsran OBHia@2ly aubytitater ¥15; C29rring shisere compiisingoft least one
I t
gor?nag ﬁ ngllf;’] ES‘CF up g:& cl;(l)Jur%e%Iz}%to\?\li1 rel?leectﬁé ﬁgﬁ% I\Vdja r&é gﬁjdr c%lﬁ t%«lgo%esent
tehhaeraangleri lﬁgmclahercxymchq grotip off teorH- §) Iﬁerﬁbermeqybhcr gdu];m theg are

i Y T M e B S TR
Se@rvdryNriag, a r| ng nenber and may be substituted; each

Wand W i ndepen |y resen = =S,

opt | oHAPPEERRact diuec SRRy 2 tFres tadt!
hetefanahK Yt 208 alkohyl W T-a8 hbteroalkp@ﬁ dcsrv@ew eryK (5001 leSeSaryl,
an oODti onal |y substituted C5- % or heteroaryl
Gorig20 Arglkytoriyd %%%h%oaéyl%ﬁ]de%@if&f igh ma&&ﬁﬁ?ﬁl@él%y an
QstiRRAlL Wwith sHePpBdVidouh 8D KRoGho@épl; or heteroaryl ring;
each X and X i ndependent|y represents an optionally
subst Pisft-&d C5-C20 ring system conprising at | east
one apoEBig.c ring and up to four heteroatons selected
fromN, Oand S as a ring menber, and can represent

ei t heR’ &%Plr@tlen%lﬂgbw]e%@&kﬂ ped group or two
5-10 peohes p‘?@naﬁ%ﬁr(‘shﬁs%ug{ﬁ@f’@65&ﬂ{oaﬁ<gﬁvtg%11? t@tahﬁ%}ﬁ% Pein a

the same atom o rovi at eac
oonprddgesnprbtebteddirmone aryl or heteroaryl ring; each Q

an [ ently re ent s, - - - - i

° ey IRAFREBSFRL: e TR B s T Brwoqu S b
wherein r is 1-4, ®each D is indeperdently 0, NR, or S,
and wherein each % i's indepengent!yl H optionally
substituted C - kyt or opt substituted

d -C8 heteroal kyl; or

bond where L conpri
i ndependent | y (%4,

W, N N ,
X \( v ( W\X'
— S~y .
(Y)m \___V V___J (Y)m

one or

bot'h of and Q@ can be a
~Jeach g1and m is

&)

or a pharmaceutically acceptable salt or hydrate form thereof; and including any
stereoisomeric forms thereof;

wherein each J and J’ is independently H, CN, C1-C4 alkyl or C1-C4
alkyloxycarbonyl;

each V and V’ is independently O or S;

10



each R and R is independently H or optionally
substituted A -C4 alkyl; each Z and Z' is

W0 pepaiseent |y an optional ly substituted Cl- CGPCT/US2007/064569
am noal kyl; and L represents a linker that is a
C2- C20 hydrocar byl group, optionally containing from
1-6 heteroatons selected fromN, 0 and S, which |inker
is 2 to 10 atons in |length when counted al ong the

short ggh &pﬁidhyhﬁ&éﬁ@ﬁam?/ RPsdats opRBEhIRLER RYC RES alkyl, C5-
optionally substituted, wth the proviso that L does
£ apdripr- 3 aralaiys oF  heterofamarf opOOTBYse] a1 isr(dtORrSR, S(O)R,

SEPESiq N SBLYEEIT Dl pcagio TR NS

IC(PBYR2, R(ORACROR, ND:ar halophizareiaemhiR is aidependes . &bH@ alkyl,
I f t f. I ncleudi

SELC LA LU B o LASYALO9 AT,

isgbsopentenadbly/fos aodkyltgndupd C1- C8 al kyl, C5-Cl2 aryl,
C5-C20 ar IaIKXI a hete%Ffornmof

oL, one .of these;, or
is =0 ORI O& 8) FIOURIRY '8 B B Y RZR P %IP g 36
infetleieed d@p thay cdl tersatGiaddBumhiaytted dCaronhic any whirh ringnGx0
arylal kyl , or a heterofqrm of one. of these;, W .
r“é%‘f‘é&é%&egoat‘%-ﬁdek‘é@é o5t 8a g AohEng ?‘%E‘H&‘E‘Pﬁ“ PIgY Bgysubstituted;
C2- Coearh Ry hed®’ addepfpideaatprysens Whst, CEP @dn GgtidaAlly substituted

het er gal kyl ene;. or Wcan be a bond where X conpri ses
gﬁ‘%p"%kiylﬁ’?ﬁ Py QZ‘CS}ﬁﬂS%rP?lbdf@dorSeréﬁﬁ%? Bepdoyhege Kpbyptissy an

dpdidnafly shRL@EQAVE6 Ay N herdaBRHES ANE/Sr M cOPbd LK Where X°
substituted C5-C20 ring systemconprising at |east one

&PORBLSH &0 PRGNy LHIuESCP SlrarH e beterathinSel ected from
N 0 apd )@and@@qn&ﬁgncfeﬁw ﬁ?ﬁ@nts 4l otphgﬂaH? sStsh@ted ésj'—éﬁ ring
menbered cyclic group or two 5-10 nenbered cyclic
GYOUP SomPrEptngzat Eastipoe propxatiad ieethdtup te Frur Betpreatame pelested\irom N,
R She! Sdﬁqal r? %erﬁ%e?,%ﬁ@ L€ e?etnt éi&l%siﬁ) &5 ered cyclic gro
heteroarylgrlng; repre@énts - -,Q-%% -, yeHe group
-OCH(R)-10 me@b@x cydiClifdrpOhat ape both @RhetNbHhe samharosi ¢f WRor W',
Ig?qaz'f('leg %Va;] %Ich%an%l %yclom%{isegjaf A ggef S8 lhlé%}oﬁr_y(l) hngQ, can be
on ere conprrses a ring, 1S U-4]

each Q and Q’ independently represents —CH;-, -CH(OR)-, -CH(R)-, -(CH>),D-,
-CH(R)D-, or -CR=CR- or -C=C-, wherein r is 1-4, each D is independently O, NR, or S,
and wherein each R is independently H, optionally substituted C;-Cs alkyl or optionally
substituted C;-Cg heteroalkyl; or one or both of Q and Q’ can be a bond where L
comprises a ring;

each m and m’ is independently 0-4;

eachR' and R" is independently H or optionally substituted C1-C4 alkyl;

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

L represents a linker that is a C2-C20 hydrocarbyl group, optionally containing
from 1-6 heteroatoms selected from N, O and S, which linker is 2 to 10 atoms in length
when counted along the shortest path between Q and Q’, and which may be optionally
substituted;

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

[0018] In another aspect, the invention provides a compound of formula (6):
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Z represents an optionally substituted Cl-C6
am noal kyl group; and L represents a C2-C8 al kyl ene,
weogid9ar yl ene, or C5-C20 aryl al kyl ene | i nkerPCDES2087/064569
het er of orm of one of these, each of which nmay be
optionally substituted and nmay be saturated or
unsaturated; with the proviso that L does not conprise
a disul fide bond. 12 WO 2007/136921 PCT/ US2007/ 064569
[0019] In another aspect, the invention provides a
nmononer of formyla (7), oand thods of using themfor
the preparation/ of conpgunds\of formula (5)-(6), (8),
(12) or (16):/ORL , U O\(7) X---W. /N (Y) -i V
or a pharmaceytically acce
t hereof; and ncludlqg any reoi sonmeric forns
t hereof; whergein J is al kyl oreCl-C4
al kyl oxycarbonhyl; Vis0grS; eagh Y represents
optionally su stltwted 1-C8 al kyl, C5-Cl2 aryl,
C5- C20 arylalk%r/ \F(é Rst er of orm of one of these; or
2R, SOANR2, NR2, OC(OR
ONR2, MRSCRR, ON, O(O) NR2,
or hal o, erein each Ris

C(OR COOR
I ndependent kyl, -Cl12 aryl or GC5- ]

aryl aP‘k*’ylPeh arly Ceﬁt“‘ﬁ ¥ é?&?tg?lﬁg%?or%@a@ Orf*h%‘%r&?{ 6‘%%“&‘21&‘1% any
QtehRisomelsiorhy@BieosUi t abl e for an alkyl group; and
wherein two Y groups on the sane ring can cyclize to
for m ¥heew Yisdher¥d ring that can be saturated,

unsat W@Bﬁﬂm@lﬂy @BQH&E& €1- C%fh@ké)l\mﬁbli A0 cmolaﬂthﬁgeoraa
het eroat om sel'ected fromO as arin

RRErafenn Bens ghibeset AtiedO. ORr MRy SXEMR %O)R;ﬂ@erm e3eh R is
Qﬁeb&}f@l@ﬁti yH %H@?‘té EIH%NeQS 1=7%) Qg/l 8l kyep @rypaﬁk)ﬁ:%r g’ﬁeteroform of one

heteroalky ene; can be”a bond whére "X conpri ses
@hthepst i onal |y substituted 5- nenbered or 6-nenbered

aryl o reBFeE&ﬁso@:rd,l C:r§., B8an optionally substituted C,-Cs alkylene or optionally
substituted C,-C¢ heteroalkylene; or W can be a bond where X comprises an optionally
substituted 5-membered or 6-membered aryl or heteroaryl ring;

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, 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 -(CH,)sNH-,
wherein R is H, or C;-C,4 alkyl or C;-C4 heteroalkyl; or Q can be a bond where L
comprises a ring;

m is 0-4;

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

L represents a C2-C8 alkylene, C5-C12 arylene, or C5-C20 arylalkylene linker, or
a heteroform of one of these, each of which may be optionally substituted and may be
saturated or unsaturated;

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

12



X represents an optionally substituted C5-C20 ring
system conprising at |east one aromatic ring and up

W@ 200f70892het er oat ons sel ected from N, 0 and S, PERUSATI064569
represent either a single 5-15 nenbered cyclic group
or two 5-10 nenbered cyclic groups that are both
attached to the sane atom of W provided that each X
contains at |east one aryl or heteroaryl ring; 13 WO

2 O Wd 1@]?’ 49 gﬁotﬁﬂéﬂe’&@l@ H\Q@tﬂ%gﬁow&és a%n%lﬁl%f‘&sfo&%ﬂg& ), and

- het'er oal k ny

meetﬂeqd@ af W@ewhem @l@renawlﬁy jof capgRoamisteé famgl Ry y1(8), (12) or

Cl2 aryl, C5-Cl2 heteroaryl, C5-C20 aryl al kyl or

-C20 heteroaryl al kyl , each of whi ch may be
optionally substituted; mig 0-4;, RLis H or
optionally substituted Cl-C4 aI kyh1 and Z is an
optional l'y substituted Cl- ihoal kyl wherein the
amne may be in a protected or upprotected form
[0020] In another aspect, ®ke vention provides a
compound of formula (8): ONA N~AN/ RLRNZ 0 Q
OL ~~H *Hr (8) X---WN, N N X (YY) L \W(Y ) n
or a pharmaceuti call yX’éc a e salt or hydrate form
t hereof; and including ?ﬂ reoi sonmeric formns
thereof; wherein Vis 0 of ‘S'—each Y and Y'
i ndependently represents optionally substituted Cl-C8
al kyl or Qpharigicutigally acceyatgp falioarly dinteyfprm dereef; hed inelodiog any

=0, OR, NR2, OC(OR NRC(OR
m%eegggwg%%%%ﬁ%&megf I'ndependently H or Cl1-C8 al kyl,
C5- Cl@heeinl] ipH, C5; CRO4 aayy bial k¢Z# alkgloxgecakiwhgl; of or m of
one o&_t Besg each Wand W independently represents
or’an optionally substituted C2-C6 al kyl ene

or CZez(Bﬁ mlepﬁ:semad doyibeatle sutaritibddanCh elkal, B61TH 2whyer@5-X20

%onrfﬁf;ﬁsoe}sa 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 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 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,-Cg
heteroalkylene; or W can be a bond where X comprises an optionally substituted 5-
membered or 6-membered aryl or heteroaryl ring;

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, 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 contains at least one aryl or

heteroaryl ring;

13



optionally substituted C5-C6 aryl or heteroaryl ring,
and/ or W can be a bond where X conprises an
W@pio7os@kl y substituted C5-C6 aryl or heteroarBpCT/DE1997/064569
each X and X independently represents an optionally
substituted C5-C20 ring system conprising at |east
one aromatic ring and up to four heteroatons sel ected
fromN, ~Oand S as a ring nenber, and can represent
ei t heyy @n8i.ngla.Gs Ajyine rh%férd&}i&yl o (98"81&&13/1 t@ .
2007/ 13 21 PCT/ US2007/ 064569 of two 5-1 nber ed
dpterdatikepyl durb 68 alkanyl e 2 CB betaroatky ad et Cil & alt\/h 6355%%116@&@%1,
' | at
B R s g
ispebepedident | y represents -CH2-, -CH(OR)-, -CH(R)-,
-CH2O CH(R)O or -(CH2)4NH wherein Ris H, or
a-ca aflgy or Cl-C4 heteroal kyl; or one or both of Q
and QR' csa‘homtlandjkyrsdbmdeCLCée]kphamES a ri ng, n is

0- 3 h dent
R 1 sZminmanory s CEEE RARRMNY it AR iligan o
@kdtgdted ®adproécatebrd, IS | ndependent I y an optl onal | y

substityted Cl-C6 am noal kyl ; nts

5 TR0 T fouird e s I X065 2 cpab b5 R i ene

i nker, or a heteroform of one of these, each of

whi ch may be optiomally substituteg and may be

saturated or unsat yrat ed; vvlch t he||provi so that L does

not conprise a di I e bond. LI 2l N anot her

aspect, the invention\provi des corrpound of formula

(9): 00 Zj~ OQLRO (99 W-X X

WNN ., WJ~ R6 cally acceptable

ncl udi ng any

st ereoi sonerig.for thereof; V\:h€ Q e@;\h J and J' is
or

i ndependent§y H 1- C4 al kyl "
s _Tjmgependently H,

al koxycar bonyly &&6 and R6'

Cl-C4 al kyl or %1- et er oal kyI each Wand W

i ndependently represents C=0 C—S or an optionally
subst blt éjlslﬁijmac@gﬂcgﬁy Qéc%lythlﬁg Gal®r h%a@oﬁ?&l@feeia Ian(y 1n§1ﬂ§mg any
or Wcan be a bond where X conpfiises an

stereoisomeric forms thereof;

wherein V’ is O or S;

each Y and Y’ independently represents optionally substituted C1-C8 alkyl, C5-
C12 aryl, C5-C20 arylalkyl, or a heteroform of one of these; or =0, OR, NR,, OC(O)R,
NRC(O)R, wherein each R is independently H or C;-Cg alkyl, C5-C12 aryl or C5-C20
arylalkyl, or a heteroform of one of these;

each W and W’ independently represents C=0, C=S, or an optionally substituted
C,-C¢ alkylene or C,-Cg heteroalkylene; or W can be a bond where X comprises an
optionally substituted C5-C6 aryl or heteroaryl ring, and/or W’ can be a bond where X’
comprises an optionally substituted C5-C6 aryl or heteroaryl ring;

each X and X’ independently 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

14



optionally substituted C5-C6 aryl or heteroaryl ring,

and/ or W can be a bond where X conprises an
W@pio7os@kl y substituted C5-C6 aryl or heteroarBpCT/DE1997/064569

15 WD 2007/ 136921 PCT/ US2007/ 064569 each X and X

i ndependently represents an optionally substituted

C5-C20 ring systemconprising at | east one aronatic

ring and up to four heteroatons selected fromN, O

Pevo> @@ nRmbérRd cyBRE B Jups ABChrE Both LERKEPS e s%‘hl‘é Qﬁﬁn &Worw’,

single 5-15 nenbered cyclic group or two 5-1

wEQVieA dleht e3el X andgk’ mp@ﬂ@eﬁ at legst enmlrpra@qe@@%ang o the

sanme at X

conpr ?%gs@ g{d %gie g}édﬁrétbg{e&ég&%d hdeljtpergggé#) T F%gﬂ) eg OQ

AHHRY-, pnd€plenBnwhgreindpisdl en€s Cy @kigl-or (11 Chih&R)oalkyl; or one or

A an A Phong el R 8 sE-CR 07 (2o o

and whér@Bn each R is independently H, C-C8 al kyl or

C-C8 hete Ik or 190 2 both of Q and Q can be
a bon&aaﬁ% B %b'}gﬁ]?engeé%tg’a {I each Rl and R' is
i ndepenrtd@itthyRHivihdgphdeanaHl oy oﬁmxbﬁtljr tulbktirdteDC1 @4 Ak )y ;

Subet Fefiaie it oty & et sSBndiFebbeuingatists and

| i nkeL régiékents 8@ G2-CRallAbhehgslng aryiistle, GrazuE20 :ﬁﬂhlﬂ@lﬁ@é linker, or

cont ai ni ngf from1-6 heteroatons selected fromN
angterforghofane f thgssy e3ck obwhish gy S apHonplly fubstrd a%r@w be

GRUAIRAGr 3hQRehidde shortest path between Q and Q, and

whi ch may be optionally substituted; wth the proviso

that WiHFEPAGI BEdpiaessotgompass ¥digdlidsdiad. [ 0022] 1 n

anea)le] RaReRd: asﬂe@tethle %%Ht‘idn%ox@cﬁé%\é' Rl Eo&‘hd%@ ﬁQ{Hﬁfa of:
formula (10), and nethods of using themfor

preparation of conpounds of fornmul® (9), (11)- (12) or
(17): ORL Z N U (1) XAYN't R6 or a
phar maceuti cal | abl e sal drate form

t hereof; and includin any sgfe eoi soneric formns
thereof; whereig J islkf ~CN/ GA alsyl or Cl-

al koxycar bonyl ; | H, €1- 4/ a or C1-C4
het er oal kyl ; J J WX
X-W, N N
R®

RG

or a pharmaceutically acceptable salt or hydrate form thereof; and including any
stereoisomeric forms thereof;

wherein each J and J’ is independently H, CN, C1-C4 alkyl or C1-C4
alkoxycarbonyl;

each R® and R? is independently H, C1-C4 alkyl or C1-C4 heteroalky];

each W and W’ independently represents C=0, C=S, or an optionally substituted
C,-C¢ alkylene or C,-Cg heteroalkylene; or W can be a bond where X comprises an
optionally substituted C5-C6 aryl or heteroaryl ring, and/or W’ can be a bond where X’

comprises an optionally substituted C5-C6 aryl or heteroaryl ring;
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16 WD 2007/ 136921 PCT/ US2007/ 064569 Wrepresents C=0,

C=S, or an optionally substituted C2-C6 al kyl ene or
w@200783d92t er oal kyl ene; or Wcan be a bond wher BCIHUS2007/064569

conprises an optionally substituted 5- nenbered or

6- menbered aryl or heteroaryl ring; X represents an

optionally substituted C5-C20 ring system conpri sing

at | east one aromatic ring and up to four heteroatons

sel ectgd 5 LR Nnde%e@%ﬁtlﬁep@%t&ﬁ%pﬁ@r&‘h? %@d@htute%'dsl"'@éo
single 5-15 nenbered cyclic group or two 5-1 nber e

GYHN eOTEPIEISAL togiong premaBHEifg FdiuRdmEdr h@elpwems aqmt%iltfmm N,
r I I
Qj an\é/S RO §r y%nﬁe? Ahd @ﬁ%@%%eﬁpéﬁh@ sp% Q(I,C% 1§ %%ﬁbgfé%c%&% group

or hetero ring; presents
lvetver D&l kginbere? cxedic grdupnipht, argPotiCattachet tertlmeadame ol of W or W,

- I k

T A s SRS G PR ¥R ey e E
het er emhy) alddyl mde@amrhnmf repiebanks (8-, BEHOPR)-00A(RY, -(CH,)D-,
S i ute
HRODD- i Cr-LR-ah -G wilhn g Rolam e BRSO or s
and vaakinyehchiR erieddpeideetd i 0eChElyylloe Ci-Ts Actephilyie ok 66k @tboth
upprotected form [0023] |n another aspect, the

oD T S F BRSSP or o & (11)- - 0 0 R1
Rl Z BhchlRZ afd R Q iaddpdddentlyiHtdr bbuaﬁahwdbstﬁﬁtedml @ alkyl
phar rraceutl cally acceptable salt or hydrate for

t her e8#°h Z7d 4’ hdndrae ntéx.@,n Olglpg?’lb(ogpg%lﬁ‘g?q €1£6 raﬁ;énoalkyl and
t her epfrepr¥afik ﬁ'hﬂké%@hat [s% d2-c8anfefocaldgy bro®s, opflorfatty containing

het er oal kyI each |ndgendentl represents

S bRAFETPaonp selpeter isem &1 Oamd H wiich hcfs‘«r@l%thlIOwoms in length

[0 l shortes fa a i
%1 {P@&n@erdyahcﬁlﬁgﬂé h R%)t %tﬂﬁél\t%%(&fo(? Eﬁﬁ ar, e?ﬂ?]lﬁfeg g%; R%@ %glntsd?lﬁlly

ispbepeaddent |y H or C1-C8 al kyl C5-Cl12 ar yl or C5-C20
aryl a - te .0ne: Ofi e ;17 WO
Sou7r rokss P BEIGHS) BuibRbrCuibhnd1EhE

[0022] In another aspect, the invention provides a monomer of formula (10), and

methods of using them for the preparation of compounds of formula (9), (11)-(12) or

(17):
(@]
)J\ R
z N/

(10)

XW, N

he
or a pharmaceutically acceptable salt or hydrate form thereof; and including any
stereoisomeric forms thereof;
wherein J is H, CN, C1-C4 alkyl or C1-C4 alkoxycarbonyl;
R®is H, C1-C4 alkyl or C1-C4 heteroalkyl;
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each Wand W independently represents C=0O, C=S, or an

optionally substituted C2-C6 al kyl ene or C2-C6
woeaens@kkyl ene; or Wcan be a bond where X coPgir/USm87/064569

an optionally substituted C5-C6 aryl or heteroaryl

ring, and/or W can be a bond where X conprises an

optionally substituted C5-C6 aryl or heteroaryl ring;

each X and X independently represents an optionally

subst i i-éb{%@en@c@ QcLd, BPan c?ﬁﬁ%ﬁaqw SGQRRItd &G, Qﬁylérﬁeb% €,-Cs

one aromatic ring and up to four heteroatons sel ected

fhetsrpafyyleng ox NGcag bgsp band iWhgre Recridarisesnppaentlly sy baitedtS-

i yclic group or two

gll-letf%%%g% nm%l\b%e?la?}gogﬁég%gé&ﬂﬁ%t are both attached to

t he sé(rtepraseomaobpwr@ﬁy Wostltqud 60 (ddinghyastera gerhposingmd lexst one

r
%90 %1%%8 éltg rlh)g/%gfoeag)rné Sseelg tg(g] _&%ﬁ&? %é’n&ﬁ% Eﬁ%an?&%&eg
e(ﬂﬁ(r R)smgle—ﬁ@l—ﬁ@emberec(}bﬂ(cﬁ&) gropp olrtwo(SO-GQljléhNbéred cywmcegleum that are

aaed et 4o oY B ThERER SHlsips P 5BL8y %t o

mbtﬁg;,arymnng 0-3; mis 0-4; each R and R is

indep dent | sybst .t - I kyl ;

each SWBSC }g(f &g ﬂg@ tﬁg:g %?aﬁﬁ?gﬁf%ﬁg?lﬁr Fef

%H@ﬁhlk%hbﬂ&dz ct aﬁ%@nﬁ!‘ﬂjﬂ@@hkﬁéf&alk@ﬂﬂ CL-CnepiyeTBNC R tteroaryl,
C8 al kl?fcl ene Cl2 aryl ene, or C5-C20 aryl al kyl ene

C}Sn%’r arylafkyl of q"?e@%)r@lteé?aﬂﬁﬂélﬂ‘ﬂo Fich 6f WhisB 8wy be gePngHy

WhisEhitd@y be optionally substituted and may be

sat ur at ed or unsaturated; with the provi so that L does

not cBnisrH eieopsioprlly shpsige dolhe4 afkgb2ad | n anot her

?i g)eckqs &%tlbﬂﬂg@hﬁsﬁﬂlt&f @Ié Cgﬁ%l&awmag tliéfarrflﬁér Iﬁy}l l?e in a
wyotgargdner Mpprotgyted fpringd R6, or a phar maceut i cal I y

an;ﬁﬁ%fﬁh gno%l‘?elr bs QL ¥§iﬂ’v@£tﬁ) e 0 eoe% her, V\ﬁg&md%@ %ghlﬂ&l (lljﬁl ng

ereol soneri ¢ forns
Cl-C4 al kyl or C 4 heteroalkylO

o%\/j\{ n
/YJ

or a pharmaceutically acceptable salt or hydrate form thereof; and including any

R

stereoisomeric forms thereof;

wherein R? is H, C1-C4 alkyl or C1-C4 heteroalkyl;

each Y independently represents optionally substituted C1-C8 alkyl, C5-C12 aryl,
(C5-C20 arylalkyl, or a heteroform of one of these; or is =0, OR, NR,, OC(O)R,
NRC(O)R, wherein each R is independently H or C;-Cs alkyl, C5-C12 aryl or C5-C20

arylalkyl, or a heteroform of one of these;
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WD 2007/ 136921 PCT/ US2007/ 064569 Vi sOorS; each Y

i ndependently represents optionally substituted C -C8
W@RkWyl369¢6- C12 aryl, C5-C20 arylal kyl, or a hRCBEUSI00T/064569

of one of these; or is =0, OR, NR2, OC(OR NRC(OR

wherein each R is independently H or Cl-C8 al kyl,

C5-Cl12 aryl or C5-C20 arylal kyl, or a heteroform of

one of these; each Wand W independently represents

C=G, Qrcﬁ’w Qﬁd@ﬂ il én‘ﬁ@rﬁiyl r¥pr§§é9§'@—@t€g or&d oﬁ@orﬁllywb@ﬂﬁted
or optional Ié substitut éd C2- C6 heteroal kyl ene; or

@arCabl&yhfnb ond-Ghlkateroallkylensipir Wan bap b@pltwlwnfaxlcymprlses an
?gﬁ&%g;z g&b@gtoﬁg CQGC@ng or%‘éteﬁﬁ[’ﬁ k4 ra}(lh/of wq Qan %&ﬁ vWere X’

wher e conpri ses an optiona
@gmstiéies an e}@tm@éllmbattwd ob-Uperdroohetgoany] meg; each X and

| ndepandent; (%egglg)cfegﬁ el%fn%se%‘s a%%tpp&ﬁ?l hsittRAlcd (‘E'i(%%'ng

C5 C20 ring 'sys mco sing at edast ~one ar ofa
ISy stgm aordprisngtao lehgwne etatioatpas wpeaed &ot belerbntoms Mlectdd from N,

& g3 Ry e B, PO Tl gt i sroup

o8 taes-e0 neyb ke d cgjhe gpmipd that arab&h b@dche bbb triscdamd atom W or W',
sane ach X and X

SRR h 3 wRor e e ey St D s ER I S smch O

and Qeach@ﬁﬂ@fdﬁdﬁpbﬁﬁeﬁ@)ﬁe@ﬁ:@dﬁﬁ—CWCH(O@‘K G\%R) CHzg
ereln

T"CH(R.O H
D EHERRHr ylern Fon HON Fet ehBHIORG1-C BHOGHEYopr one or
Q@&mf@al@@%n&ag&ﬁl WRraL 1s\ébz?f1§g L conprises a

ring; mis 0-4; each R1L and IS |ndependently H or
opt i oR&14-§ substituted O -C4 al kyl; each Z and Z' is

| ndepgng@qtl y an optionally substituted Cl-C6

am noal kyl; and L represents a C2-C8 al kyl ene, C5-C12
aryl epash RomndB! m@d@pweaﬂkyllOénpthmahk@*bstltgﬁed C4-C4 alkyl;

het er of. rﬂnﬁf %rlﬁd gﬁ&f‘% n{%i%ﬁ% é/%ﬁlb%@dt&i’]cgg% aﬁl?noalkyl and

optiona substit sat ur at
unsat urr@;tr@dnts WIG2HC ﬁbylgreo%{fdmahdﬁneLor&‘de@Gmﬂalwlnm lider, or

% hg le otlﬂ)rfrﬂ (%eong 8P tgese[ Qagg g} wfngh %ﬂg%@ sé)tirolf%mg']]ﬁ)ygs %ﬁf\%ltl&? alh(_igrnWe

I nven
zﬁlﬁrﬁteﬁﬁﬁﬁ’shtuﬁ(ﬁgﬂ USZOO?/ 064569 o 0 RLR1 NNZzZ OO
oL Q9 tE the pI‘O\)ISO tﬂat L does not comprise a disulfide bond.
[0024] In another aspect, the invention prov1des a compound of formula (12):

o]

A

o N / (12)

/\(>

R®

or a pharmaceutically acceptable salt or hydrate form thereof; and including any
stereoisomeric forms thereof;

wherein R® is H, C1-C4 alkyl or C1-C4 heteroalkyl;
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BNN XWnn-~NNWX q4 or a pharnmaceutically
acceptable salt or hydrate formthereof; and including
wW@poe7/13092r eoi sonmeric forns thereof; wherei n eaktiI/ISAAT064569

J'" is independently H CN, Cl1-C4 alkyl or Cl-C4

al koxycar bonyl ; each =B and =B i ndependently

represents =0, =S, F2 or H2; each Wand W

i ndependently represents C=0, C=S, or an optionally
subst itjybeg s. C2- C6 al kyl ene or C2- C6 het eroal kyl ene;

or Wcan be a bond where X conprises an optional I5y
subst Pachtedd B s Fapreserts pritoarlbarpititptphigl-Caradkyb COWI12 aryl,

RAChe, A RONG MELEIO of SRIBASE S, RLORIL W8 SY Q.

substit aryl or heteroaryl ring eac
XRG (R peregantdch Rrie prdesmdeslydhopit Corlayl] ()‘/5 -Slbstyl enfted20

Q%qa yq Jaqgte{gg%{gfmn%gmegm ng at | east one aromatic

ri’ng our roatons selected fromN, O
and Seaa;h W and wg 1mkpetmdentlyaﬂpiescalra (=€pCeSamtan @ptidnally substituted

TR aRa g ST e 6 B Bor Rt SR s boe pang where

Sﬁ&mnp&i'sad’ﬁnafptlwmy sWstltutqﬂr@ﬁJCd eg] diiteter@ad hlng’\ af@r W’ can be a

at | east one r h a each Q
BRET ST R Evantienin SPirafbiuniie FEEE M prfasiin TR
- CH( Ryach x :(Iﬁh@)lﬁ@pendem@‘l(eﬁ)eﬁénts a(ﬁhpﬂ@ﬁﬂ%bsﬁfuted@& €20 ring

wherein r i s 1-4, each D s independently 0, NR,  or_ S,
AWETNARIPRIISH S BRSNS 3T HGRRIHEHPILY fur hejpopama peigrted from N,

Wﬁﬁitﬂ st 8 felntfeB aft katl reﬂ{ase‘ﬁp&ih@ﬁ@ilhgle 599 Bsehivkrt @90110 group

Cl1l- C8 heteroal kyI; or one or th Q and Q can
96 Fep k@ prsmpered RHlic SEyPhthas aﬁ@bot% a‘e&%@h‘ﬁi fQrilp symejatom of W or W

ff%@@l@d@@atclhﬁ( Qld%( cofiphilesAt RAGofk a lsbr'hgtgﬁﬁﬁ/ﬁ‘ featly

4; each R1 I'S 1 ndependently H or optionally
subst pacht@ehd@’ lmibpamd@ytﬂy repegedntsZ-(Ghd -ZH(OR)-, CH(R) -CH,0-,

CIFSRNIETEL, A0 SOERRLY SUESEL P Ch: i v

[botheyh (eadrd sambé i bdwelrwhehealt corsprase CRAG20 hydr ocar byl
gr oup 98t4' onally containing from 1-6 heteroatons
sel ec{ned fromN, 0 and S, which linker is 2 to 10
at onsedch R'andRh is mﬂrqnndent]jn Hefd optianally $ubetitsted Ctl et aljpds h

ober Fn e % R inodRieih O RS PR ELC LY amipasps gna

a di sulrégrekentband.Cq zﬁﬁﬂﬁie Ch-Gapatyaie, @<13eC20 arylBiRylene linker, or
r ov

R e PH e el PEP ek et pe St bt ed Mue
Qhtufa@idroduisaluladd; or (15) - (17):

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

[0025] In another aspect, the invention provides a compound of formula (13):
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IO RL OU(14) JBN X--_WN) n qor a
phar maceutically acceptable salt or hydrate form

W@ b@resf21 and i ncl uding any stereoisoneric foPEEUS2007/064569
thereof; wherein J is H CN, CL-C4 alkyl or C1-C4
al koxycarbonyl; =B represents =0, =S, F2 or H2; W
represents C=0, C=S, or an optionally substituted
C2-C6 al kyl ene or C2-C6 heteroal kyl ene; or Wa can be
a bond where X conprises a 5-nmenbered or 6-nmenbered
aryl or heteroaryl rjng; X representis an optionally
substituted C5- CQOG/H\E(s@sten1cQ ing at | east one
aromatic ring andzUp toyfour hetefoatods sel ected from
N, 0 and S, and can repfr esent her a single 5-15
menbered cyclic gPaup GbL
groups that are both attached t t he sane atonﬁgp
provi ded that each X conprlses at | gast oneParyl or

heteroaryl riyg; U esents Cl- Cl-C8
het er oal kyl , al kegnyl , C2-C8\ hetgroa\ kenyl,
C2-C8 aIkynyI teroalkynyl, ryLyx
C5-C12 Pfe%w/a 220 aryl ai Kyl" g

het er oaryl al kyl , ach of which may be optﬂonally
substituted; n ls 0-3; 21 WD 2007/ 136921 . .
PCT/ USopriosasglly gecprsable sit hygigteriprst thegset: spinplyding any

SRt sbndfiefrfd mifkop! kyl . and Z is an optionally
substituted Cl-C6 an1noa|ky| wherein the am ne may be

in a wheigineaeheblandr)” isnpriepensentbdt @Y i 1-CHkY] orl(H-Ghot her

brboh i€ 1 nvention provides a conpound of fornula
?@?g QOR RL\ ZNN Z
each =B and =B’ independently represents =0, =S, F, or Hy;

each W and W’ independently represents C=0, C=S, or an optionally substituted
C,-C¢ alkylene or C,-Cg heteroalkylene; or W can be a bond where X comprises an
optionally substituted C5-C6 aryl or heteroaryl ring, and/or W’ can be a bond where X’
comprises an optionally substituted C5-C6 aryl or heteroaryl ring;

each X and X’ independently 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 or W~,
provided that each X and X’ comprises at least one aryl or heteroaryl ring;

each Q and Q’ independently represents —CH;-, -CH(OR)-, -CH(R)-, -(CH,),D-, -
CH(R)D-, or -CR=CR- or -C=C-, whereinr is 1-4, each D is independently O, NR, or S,
and wherein each R is independently H, optionally substituted C;-Cs alkyl or optionally
substituted C;-Cg heteroalkyl; or one or both of Q and Q’ can be a bond where L
comprises a ring;

each n and n’ is independently 0-3;

each q and q’ is independently 1-4;

eachR' and R" is independently H or optionally substituted C1-C4 alkyl;

each Z and Z’ is independently an optionally substituted C1-C6 aminoalkyl; and
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OO (15) HHB X--WNN((YYM X nn W ql
or a pharmaceutically acceptable salt or hydrate form

W@ b@resf21 and i ncl uding any stereoisoneric foPEEUS2007/064569
t hereof; wherein =B represents =0, =S, F2 or H2; each
Y i ndependently represents optionally substituted
ad-Cc8 al kyl, C5-C12 aryl, C5-C20 arylalkyl, or a
het er of orm of one of these; or is =0 OR NR2, OC(OR,
NRC( i . R 5 . -
R MBS S B0 SCUOMRERAG o i
Hionet-6fheterpaoms splectest freih &6 © and S whigh inkerw 2 to 10 atoms in length

[ = = or, '
STRERRIAET L SABERSFILA vl GO o2y TRuERtSPLbany
ovbsugedn be a bond where X conprises an optionally
subst { f it %gm?v% Racd! (%/Sles R CH%%§£e°an1§{1'1ﬁJe' t3fq _and/or W
can be a hd wher e conprises an optionally

sulbB2o} Ut ebtieh aPectathy linventidvgirevridea myhonoinagef fematia X 4amad

X independent|y represents an optional.l ti )
SR P R Ry L LR ERER oS RSP BT B P b H
ring and up to four heteroat@ns selected fromN, O
and S as a ring nenber, and Ean reFEresent either a

Lp

singl e 5-15 nenbered cycli u or two 5-10
menbered cyclic groups thdt arelboth attached to the
same atomof Wor W, praqvided|thgt each X and X
conprises at |east one ary gteroarylgring; each Q
and Q independently represefts -.CH2-, -CH(OR)-,
-CHR -, -CH2O, - r -(CH2)4NH , wherein R
is H or Cl-C4 al kyl et eroal kyl; or one or
both of Qand Q can b ond /where L conprises a
ring; 22 WO 2007/ 1369 007/ 064569 each n and
n' is independentT™w0-3; is 0-4;, q is 1-4; each Rl
and R is independently Hor optionally substituted
Cl- Choed phpkmaceatidally acaptatde sdlisorinpdie@eoaethtteyf; amnd including any
og}ti onal I.gfsub tityt ed C1-C6 am noal kyl; and L
PeprESRAY s AN EIER  al kyl ene, C5-C12 aryl ene, or C5-C20
aryl alkykei@ngs Hi okeC1-Qanalkydoh@l-en afkokyvabn@ne of these,
each of which rrgy_é)eF %Phi onal Iy substituted and may be
—\J, =9, 12

=B represents 55

W represents C=0, C=S, or an optionally substituted C,-C¢ alkylene or C,-Cs
heteroalkylene; or W a can be a bond where X comprises a 5-membered or 6-membered
aryl or heteroaryl ring;

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, 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;

U represents C1-C8 alkyl, C1-C8 heteroalkyl, C2-C8 alkenyl, C2-C8
heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C5-C12 aryl, C5-C12 heteroary],
C5-C20 arylalkyl or C5-C20 heteroarylalkyl, each of which may be optionally
substituted;

nis 0-3;
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saturated or unsaturated; with the proviso that L does

not conprise a disulfide bond. [0028] |In another
w@gpease2t he i nvention provides a conmpound of POF/EBI087/064569

(16): o 0O R R ZNNZ OQ@QO(16) HHB WNN

CV n NWj1 or a pharmaceutically acceptable salt or

hydrate form thereof; and including any

st er eoi someric forns t hereof; wherein =B represents

=0 =gjs F4 or H2; VisOorS; each Y I ndependent |y

represents optionally substituted C1-C8 al kyl, C5-Cl12

aryl , R c3H opeptignaflysh Futedcﬁl g4pkykeet or m of one of

coch B R R SR R Mg

OrotBedCR Onprateytied Fdopl | or a heteroforn1of one of these

gg (l;b(%\rilglq{l] O\Sﬁl{,lebS{b%?tp 2 wagl%ﬁ%('%gﬁ%%yl e%ﬁléou%ﬁ%&(%_ a (95 @n

heteroalkylene Wcan be a borfl where X conpri ses
an optionally sybstituted gb-C6 |pryl or heteroaryl
ring, and/or W pe a bond\ X' conprises an

optionally substitutled C5-C6 afyl or® heteroaryl ring;
each X and X' indep resents an optlogglly
substituted C5> ' rising at

one aromatic rin |
fromN, 23 WD 2 07/136921 PCT/ 007/ 068569 O and S
as a r| , nd can repr ei tfler a single
5-15 nenbered cI| group - 10\ mrenber ed

cyclic grouﬁ%wt ?re both att dto mhg sdhe at om
of Wor W, prOV|d that each X an Wpri ses at

| east one ar hetero eacﬁ
| depntaH e arESRRE Wl sy h(%eo#gp,e%ncludmg any

stekdd{omeric fHLREeof;0r - (CH2) 4NH- wher ein is H or
Cl-C4 alkyl or CI-CA4 heteroal kyl; or one or both of Q
and CFMEEW‘ﬁ%rgﬂﬁﬁﬁﬂ =her-d-20" Homprises a ring: n' is

0-3;  edthiSinBendently represents optionally substituted C1-C8 alkyl, C5-C12 aryl,
(C5-C20 arylalkyl, or a heteroform of one of these; or is =O, OR, NR,, OC(O)R,
NRC(O)R, wherein each R is independently H or C;-Cs alkyl, C5-C12 aryl or C5-C20

arylalkyl, or a heteroform of one of these;

each W and W’ independently represents C=0, C=S, or an optionally substituted
C,-C¢ alkylene or C,-Cg heteroalkylene; or W can be a bond where X comprises an
optionally substituted C5-C6 aryl or heteroaryl ring, and/or W' can be a bond where X'
comprises an optionally substituted C5-C6 aryl or heteroaryl ring;

each X and X’ independently 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 or W~,
provided that each X and X’ comprises at least one aryl or heteroaryl ring;

each Q and Q’ independently represents —CH;-, -CH(OR)-, -CH(R)-, -CH;0-, -
CH(R)O-, or -(CH»)4NH- , wherein R is H, or C,-C4 alkyl or C;-C4 heteroalkyl; or one or

both of Q and Q’ can be a bond where L comprises a ring;
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q is 1-4; each R1 and R' is independently H or

optionally substituted d-C4 alkyl; each Z and Z' is
W0 pepaiseent |y an optional ly substituted Cl- CGPCT/US2007/064569

am noal kyl; and L represents a C2-C8 al kyl ene, C5-C12

aryl ene, or C5-C20 aryl al kyl ene |inker, or a

het er of orm of one of these, each of which nmay be

optionally substituted and nay be saturated or

unsat ggcﬁtn%anvqsqﬁheFQﬁelgfyqyg;so that L does not conprise

a disul fide bond. [0029] In another aspect, the

i nventi®f-4pr ovi des a conpound of formula (17): o O

R1 quzisl}|_4N Z O 00(17) HHB XWNNNX W

n' R6°4 or 'a pharnaceutically acceptable salt or

hydr atashfRornd Rhésieddpendendy Hree optdtinably subgtituted C1-C4 alkyl;

st eregQj rigG.f. her eof - . rein. =B resents..
0. " SRR i RACBEdR B lrup L it T R BT ana
het er batpegsents @ @CHC3NIkyleheW51(H d @epdend cort( SyC2 (ppylekelabeslinker, or
C0O_C=S, or ap.optionally. substitute - | kyl ene
SPel e o3pe PEurRy ERat it At bt Sy SRR S
canfrdde anaturat@pt i onal |y substituted C5-C6 aryl or
heteroaryl ring, and/or W can be a d ere X

Conpr ab et aRin e e pSPr g B eataryi or
he[@28RITY hndthdd @speldth¥iAv2 b/ ptSB@R b Bapotdd D Corid B4 569
each X and X independently repr esents an optionally
substituted Co- ring systemc rising at |east one
aromatic ring andl up tgp four hetgfoatons selected from
N Oand S a \ng” nmenber \@ﬂgiap represent either
a single 5-15 nenbened cyclgp roup or two 5-10

menmbered cyclig grodps what botly attached tggfhe
sanme at om of .

x—W
)

\

or a pharmaceutically acceptable salt or hydrate form thereof; and including any
stereoisomeric forms thereof;

wherein =B’ represents =0, =S, F, or Hy;

VisOorS;

each Y independently represents optionally substituted C1-C8 alkyl, C5-C12 aryl,
(C5-C20 arylalkyl, or a heteroform of one of these; or is =O, OR, NR,, OC(O)R,
NRC(O)R, wherein each R is independently H or C;-Cs alkyl, C5-C12 aryl or C5-C20
arylalkyl, or a heteroform of one of these;

each W and W’ independently represents C=0, C=S, or an optionally substituted
C,-C¢ alkylene or C,-Cg heteroalkylene; or W can be a bond where X comprises an
optionally substituted C5-C6 aryl or heteroaryl ring, and/or W’ can be a bond where X’
comprises an optionally substituted C5-C6 aryl or heteroaryl ring;

each X and X’ independently represents an optionally substituted C5-C20 ring

system comprising at least one aromatic ring and up to four heteroatoms selected from N,
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provi ded that each X and X' conprises at |east one

aryl or heteroaryl ring; each Q and Q i ndependently

wo e@ras@ats -CH2-, -CH(OR) -, -CH(R) -, -CH20O-, PCT/US2007/064569
CH RO, or -(CH2)4NH , wherein Ris H, or d-C4

al kyl or C-C4 heteroal kyl; or one or both of Q and

Q@ can be a bond where L conprises aring; n' is 0-3;

g is 1-4; each RL and R is independently H or

@ﬁﬂd@@ d r}hgsrh@ﬁ:;ehtaﬁa @Ql reSefe @nky a{ sinf@shs %wﬁﬂ)greé'cyélﬁ group
i ndependently an optionally substituted Cl-C6
arPwioall & plemberd cydlic gepypedaimrebeth @paclgl tg|thedamg atonCsf-\pp W',
e e S L

opt i ophlQasiidgndependedtharedresans $d1-, s@HIPRE e HOR)-, -CH,0-, -

r o WHED ROV hat S N rj
IR HEE BB FBSuBRE8 GRE P 7 cf Rhe SR bt o
ibatheritQ 0w &ycaebga bendwheke I RALbriseTNfng;el at ed apoptosi s
i nducihg,ljgand), with etoposide, wth TRAI L-rel ated
substgﬂggéiincluding a TRAIL receptor antibody or
TNF- amiabd; W t h anti-cancer drugs to overcone the
apoptosjﬁ-[nhibiting activity of caspase inhibiting
prot eln§." "W t hout bei ng bound by theory, the present
conpoeER'ah@Rb & in@pettichOy B opyondilyglibiguted® Cl1 AR, alkHus
preventing IAP. frombinding to and inhibitin

s paish 2 wPHiZs I ipREndeRRy napaBUl WA S (8 Bminoalkyl; and

apopt pgéptesenda €OLEH QY 1ne, £5E 10 ARPALNGT 0E20 HRalkylene linker, or
i nventi on can Fronnte apoptosis in cells that are

adssrafem of ang 6 desgneach gt which giay b opfiasally sypetiiptpq and may be
RathedeRLssakelils. [0031] For exanple, conpounds of the
i nvention | nduceé apoptosis in glioblastoma cel

cul t umeh theyyspvdsl that Ladoeppetsamprase achisvdiedethoadi ons. The

co [ - : - or
ca L o e B g S AR BRI i
cell death by over9expressing | AP
conpounds are staﬁLﬁheprgteasaﬂresi tant, and freely
menbr ane per nmeant . ,zbnpounds t by thensel ves
cytotoxic, howevér, th@y are beljieved to operate by
overcomning protecfive Rani
cells such as ca | | stuse
25 WD 2007/ 136921 PCT/ 007/ 064569

roteins. The

conposi tions
cells using p gtic dinmeric\or gdinmen-1ike,smal
nmol ecul es t hat eferred to asl ' i
conpositions inefude at | east one co
formulas (1), (1)-(3), (5)-(6), (8)-(9), (11)-(13) or
(15) - oda/phaadibex@dily Weckhtatdt sdiea@ sl drarGomNAERBE ekt in€ladiny any
accept abl e_exci %ﬁgt. In some enbodi nents, the
r

P
SEFPESMETIOIRES the i nclude at | east one additiona
cancehbepr-apesréeniboses achl Mty i's

R®is H, C1-C4 alkyl or C1-C4 heteroalkyl;

each W and W’ independently represents C=0, C=S, or an optionally substituted
C,-C¢ alkylene or C,-Cg heteroalkylene; or W can be a bond where X comprises an
optionally substituted C5-C6 aryl or heteroaryl ring, and/or W’ can be a bond where X’

comprises an optionally substituted C5-C6 aryl or heteroaryl ring;
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synergi zed or potentiated by the Smac mnetic activity

of the conpounds of the invention. Exanples of such
w@eodtisenal cancer therapeutics include, w thoRET/US2007/064569

limtation, antinmetabolites (e.g. cytarabine,

fl udaragi ne, 5-fluoro-2'-deoxyuridine, gentitabine,

hydr oxyurea and net hotrexate), DNA active agents (e.g.

bl eomyci n, chloranmbucil, cisplatin and

cycl ophasphan-dgd eﬁd@ht%r R Ple@int M RASTHIS skiftifited C5-C20 ring

adri amycin and nf?oxantrone) protein synthesis

ISP Ferapresingent @astpnasrpamagnn&w upcg Equp hetstoptope sedgrged from N,

Wﬁrﬁl@’&' aan m n%?'aﬁ@gﬁ{ se'npg{hgll 4 Qﬁ e 9! f15 e‘ﬂ?)elledgircﬁl%sgroup

(e.g. canptotheci’n, topotecan and no ecan) an

'ﬁyp;eo §-10 mem@greq eyogc gexugpthgt] aeboth eqtﬁcp@gqod]@e same atom of W or W,

nt h |no t I oxi n),
AR PR inop <SP BRYS oL MRS SR SRR A S
col cemact Q argld)’chdepemiestly mpmbdn&{GHte @HCDR() NCH(BI-j 46?@20

' i nhi-bi t . 0. f avopi.r d a or
ARG POl B A sty PUPEGECHfly oE e ERGE: or oneor
(bethhf (peldd@irenyea borginchergle bataprdey ciing;der i vat i ves,
radi ci col,. purine derivatives and anti bodi es or
anti bBdy "¥ragnents that selectively bind to Hsp90),
and/ og ikadi;ati on therapy. [0033] The general nethod
for enhan9|n or inducing apoptosis conprises the step
of | coMttAdy FHGRS ‘caIqPeHepy Bipr BPHaEL oSG f -

Snec A®tdng ¢ %'IH&E;b@ﬁhen@P&ﬂ &ﬂf@hzhw suﬁﬁkdt&y@ﬂcé)énﬁﬁbﬁlkyl and
step of detectin dlrectlg i ndi rect
i

i nf er EAgAreseNty C§ ¢Se§]8§fl?f§’n€ (e redee ordﬁ -aHbprlalkylenglinker, or

tahﬁtehﬁ&ﬁ?&f dn€bt ﬁesel dachrBY wﬁ‘1|c§ 913.57 B@ l)]%ﬂﬁal‘?y s%%&ﬂut@@j and may be
identifying or diagnosing a subject in need of such

tspterptedentnsapsted;cul arly a subj ect having one of the

condi i.he [ i ot ted or

aIIevﬁgge ]%gﬁgﬁéﬁgéﬂﬁp%%?ngﬁ%ﬁggﬁPgig%g?eferred

e mbI0 hdive sompdrmdeefl theingergion nyreidize with BRAILNAINE-dlaedd

(BRI A R Pl GREPRR, 20 PIRAS et
dRAIhirsteptor agibbdy ¢rENH-ndind Mduhahuaarphaatmme wyércahe the

0 03|t i ncl udi a therapeutica effect Ve
SROTRS-bh e A5 o BBk BFEFRSY Wbt WG Sy oy
$hidje ete m@emaampwrﬁm fire ®Elievad tme@belﬁhdmgdj AP, ®0s preventing AP

henpt her ap treatnent neoproliferative
SREROI UGS a0 ik Corar- dRdtenER e e BEIBEPY
@&kb@u@ryeth@fco@ SUHEADES, thS G EntidS cH proRbRSHEFBsis id@eWhat are
2007/ 136921 PCT/ US2007/ 064569 astrocytonmm, breast
éﬁﬁgﬁ@uyﬁ?%§Wé?€'W@ﬁ%@@tﬂ¥%W§P@3W?€PCe%hncreat|c
capga] FeRstahipte, 6aNSRhds of B iRl ifllce d%‘eﬁ%é@ﬂl ABbafbma
renal cancer, hepatona nmel anoma, | ynpho
sall edvee, OPEBEER RigpmpkiconrcsAEIioBNTHe FW&U@dS Rrﬁ@d«t BvgRjuvant
%ﬁédléthéﬁ}%u@&%f (!Hlé:e%' B%l@ﬁlyﬂ}pt‘ﬁhie&hﬁ rres?s?klloérarrﬁ’ﬁedtclaﬁ ddhth by
subj ect to pathogeni'¢c inflammation and
Qurcixpresing WP protginde Thearanmoyndsfare sgiblce protegsd evighhveangieshly

I [ i

AR g, R TBhb U, LEELHE R LREERMELE, bowever. they ar
@ahme@ to Eertedy ajxlestem protadtive meehapisys biowed malpasiegsec cells
(SLIC scancer elﬂs qO reve (%’It(g:SIGSr at I ve CO| I t I S and rel at ed
con ons3 eI VPC FP nmat ory di seases, chronic
obstructlve puInDnary di sease (COPD), chr oni ¢
bronchitis, pneunobconi osis,
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pul monary enphysema, interstitial lung fibrosis,
allergic rhinitis (hay fever), inflanmtory
w@andigeascul ar di seases (e.g. congestive hearPCTHB100T/@64569

and ischem a/reperfusion injuries), atherosclerosis

(including coronary artery di sease), stroke,

neur odegener ati ve di seases, such as Al zheiner's

di sease, nultiple sclerosis and anyotrophic |latera

SC l[WSQ 'A?Ccélﬁlﬂ%)yv th@%WeQﬂl(m Alml@&hé{iﬁoﬁg Q&?&)mﬁ%lg@tﬁ for

transplant rejection, autoi nmune hemat ol ogi cal

dnlraeide pROP IS ipatbpgsnicsell ewsingamierapapratis dinergcaridieer-like small
éﬂﬂets Fﬁt ar® f&?é'd%o Qi éﬂl?g Mln?étllé% hﬁa%' c%m ositigns 1nclude at least one

oner ul onepnr uveltis an COﬂ uncti viti
[Cgmﬁ@]ndﬁﬁen}sftfﬁp@uﬂ%dbn@bﬁ)tGS;‘D(@ (éhé%r@é)s@% or (15)-(17) admlxed
r 0] nt. |
t\)ﬂ@rag%ésﬁ?)l}l% gl?alrmgc% caﬁ %%cgﬂtgw%gn?ﬁgﬂ grgsog% embodlments the
«tpmpmtian @rﬂﬁnamdndm:ﬁﬂeast s addisamal drader tlaeln@eeth whcd;e sagdy is

SRS o PRI GRSy iR SRR SRR s BaaS Al e

3mht1@o rﬂmﬁlptel; om‘ucla h&ixichandaaden therapadtidh idctuda| without llmltatlon,
era tic ch as an_.anti-neo |ferat|
SRR Do e B s S BT 17 PED et gk cabthe
mlyﬂfekylﬁea dacheshodex £ DXANGt QUdgehb €e.4. rbl/eaﬁiyblaru{l&ﬁlﬁﬂdcﬂ
The Eresent i nvention may be under stood nore readi
Wplfa P ardkgyelorposphapude)s ’(I}FCF%%“H% agrats4¢-eedriguydn F“ﬁﬁ lFltS?f‘aB‘fmne)

Exh&elﬁ %ﬁftl%rsfs@&hﬂﬁ IgMENESarinatd) @yd1oneRittilO haayueb C?Qt )i
a

anpl es included herein. It is to be understoo
LPROISCBILTPHFNGHYS 95 Experetass §-8 sarpRspthedith dopgiscbang igpotecan) and

SlicRis gs%ﬁésfdecteﬁlﬁ?&@s%@ Hﬁﬂﬁa&ul%ﬂey aﬁ@l?ackyéhn@é)&nd
ended is further

@n@rmhsldqmdn)t hlatrotubnl@ Sléllbst@éd‘i: i doagthxel, d)@ﬂitmsa 0hlé¢réudn
thl% Hzlﬁ aStEhé aﬂgf @ﬁllcné?%g)e kirlllaéesinﬁlﬁtd?se(ee lp rId%l staurosporln
|t|on [Fevan

meani n kno
[aO@Bﬁ]romtauma@nhe)r éﬂugs thitredfesti MO0 g, fgdldmdhafbln dhan

%gﬂanon?y%m defl vllth‘és rap(il(ililgoéillpunpgée%[vg{]vegg #‘ﬁlél%ﬁgigéhé}%ég@éggd

diapmess thﬂt?selﬂﬂl@ﬂ)}@ﬁhd&ﬂ@@QOPﬁiﬂ’/dﬂSﬁﬁﬁWn@Meﬁﬁg [0039] As
fective anou

o TOaE b7 byl BETPE TG FbiiRine b oledpo Pl B Btrset e s

of t@tictinga aelt Wists ateeffeswet ABunedti arfhac nlifmekidleaMyouhd a)btnbrﬁllly

Pl i dheateoion e s ek SpBGRCA Pgreary it Fodint increase

REERHPLosis TP BE Sar 8 YelRMDUNAY MY i68ludeasstEOsTREE eitgQor@iagnosing a
correspondi ng subject who has not., received such

AWt 1 1B SLTCE R TP P HPRART oHblAS YR €84 9T, conditions

RERYIBO hePhin aOfeifRate@oRhllQMedWy aSrc3eaRge. di SOrder,
or side effect, or a decrease in the rate of

adVRAE e Arefasred smpdimgats theyrelly pisdy giarin ardividahgliagnosed as in
hBG &%ﬁ %pcviﬂutsﬁ’s' }ﬂorh&ﬁlgstfe‘a{?&n@ ARV %orﬁ£Jt1‘ﬁ§ Eﬂef! £ etfigctg(f‘i?)an ce

nor mal ysiological function. [0040] As used herein,
aémml%@rtﬂg t¢ e erdividynl a phasmageutieal awnmltlog iftsjlusieng, a therapeutically

%%ét{:% Amott %ff file %ﬁ&e&&%@kiﬁﬂé ﬁl’divticnﬁl f?lhj}blj)ee&&)j elktsto QHI{EEHent or

antecedent radiation or chemotherapy for treatment of a neoproliferative pathology. In

particular embodiments, the pathogenic cells are of a tumor, such as glioblastoma,
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[0041] As used herein, "hydrocarbyl residue" refers to

a residue which contains only carbon and hydrogen,
wa@niogsssoot herwi se provi ded. The residue nmay bePCT/US2007/064569

al i phatic or aromatic, straight-chain, cyclic,

branched, saturated or unsaturated, or any conbi nation

of these. The hydrocarbyl residue, when so stated,

however, nay contain heteroatons in addition to or

a&%c?@?haolgre&sh @an@é} r ]kj“l‘eglat@ Bglcgly gfng gﬁﬁef@mﬁfaﬁc Qafncérh stric cancer,

hydrocar byl group " itsel hus, when specificalTy

IF6loB gangsr, Q¥taa CHicaly raval C@pftqr dnmtplya ceniangingi ljgphoma, or sarcoma.

he t r

o e B R B Py SO s

of tisshe suwem ogathbginiq igfirduetongmd/ onEnepity. n‘aIWI@e variety of

%ﬁ%gs% 1nV 9 Such :Bgth%eg{c 1ﬁtﬂnpr}ﬂltlonr 1%3?1 Qﬁ{g Hoghald dsagthrlav %1abetes

oeorrme amnogous

gsthmp,slulamdmyztstﬂamla gwust @bives d;sdasﬁ, lItflelmas)rﬁBOWQ] Kitshza;f: (e. g

one,.or h
CRT SR RSB b AfGeRleq 20% Sl PhRs MERBHAT gisfises
tch@niceibrBuctiad puthmoriary &lséﬁedﬂ wOP]}B)nChroﬁb Klybﬁthls pﬁfmlmd)d@mosm
strai ght- chain,. branc hai.n and. c % noval ent
W%ﬁ“’&gﬁ’r YRR inkgritia H‘?ﬁ YRt ARG N n‘élls hayjesp:
\MiFlaGilin 6 Cadd by R lidir Gscard (Hg \doBgesti eaeaR fRlure and
unsubstituted. Exanples include nethyl, ethyl,

il %W?Perftl%f} ’&H’é‘)‘@)l’ ath?f?%f’ﬂ%‘b%ﬁﬁ%ﬂ“é‘t%ﬂ’mn?y p"%‘ﬁ&lﬁ‘?lise) stroke,

%EQH&ég@Nératlv% @f&eis@ﬁ shdhke® AlzhERgert Qfsédse, WRRE sQroidsdaon

atons 1 n each such (gr oup i s sonetines described

ey airephicdatgral sclegpin(Alipe. ngriginblapartosy fiseases. ojgan wansplgnt

q’?é&’i‘%ﬂ At Ruhd héf@ayolpﬁcﬂ @ﬁgdb@e&oﬁa?sls sclfQ&io%a &fonic active

C10 or as C1-10 or as . \When het er oat ons

thegasitis rimanNdiligy ghdhosy, géqr@eralpmm@ﬂs wgeitis aglkaeaeoceriprdinitis.

at f

he t?(;eﬁlé,g g | T&l;@/ lrs]ulgécjg gérgpoilktllﬁﬁpéﬂcoﬁhp ?hiﬁfﬁ%ﬁéeuﬁé azg&n%oﬁﬁlohpcontamm g

deleagichiicqagy tffe:tlgqt eupynt bhough ve dinhdr-like Stoae miasticaws gescribed

g’%ov%ﬁh dgsgg{ﬁ)?neir 618 a pﬂ?nrﬁlg{{}rt]lgglhl ng%)ta%ﬁmexmgceﬁt %&:hte)a(rs) 8 g mer or

tdiied¢nt.alnesoina efnbd«hdlems suépctoaxqmmﬁnﬂisgﬂs‘o@bnuamrabmddlammﬂrﬂlerapeutlc

t he rigg or cthai n tﬁi n& scrh ed. 28 WD.20 /1%6%235

PETIUBZDY 7P 36488 T o845 Ty B EaPTHYC 2850k Mhqefon to the Smac

ahiloeryyl and al kynyl substituents of the i nvent i on

contain 1 1OC (al kyl') or 2-10C (al kenyl or al kynyl).

E’\ﬁ&f er tt}?oﬂtean'tl% 1-8C (al kyl) or 2-8C (al kenyl
hey contain 1-4C (aI kyI) or

rzr;_)f StQﬂ Yese 1nvent1c¥nnr}rfn}) ‘tie unflerstg(g](glaaoreQea%q b% r nce tg gle

ol dwiipd @atzblaﬂ descﬁpm‘ﬂm o nlmm&emcbembwimmhescbf \l\hetthemtlbIh md the

S Pl inga Bt s usthe BtSeraraspiare et R Bordn X or

Itmwiﬁiﬁd ofMdesdribing dpecifié ahlbﬁdlrﬁérkycﬁlﬂjf andibh e 1ﬁtbﬁiiéd COBY Idhifing, It
| east one carbon-carbon t bond 441 Al kyl

éfi feERsrIto BhendarskaeA It Brig ﬁEeCéffCéH F‘e‘if@ﬁd E‘Hﬁ‘gto t E?f%ﬂ‘o{oéy used

hBRiEX tetH gitdhats tSiGBnal SHeRSihE hMoAR ifTEK @S RBNGE
chem cal ly. Typical substituents include, but are not

i B9O38H Asgised Bexgin, thepmgulagfon “aZnapRandNpe” ipgtudenpral SR
%en&%ﬁiess%&&\&% otm Ror &B@@IR% INRERde NFETRmore

COR, and N2, wherein
dlmers
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each R is independently H, Cl1-C8 al kyl, C2-C8

het eroal kyl, Cl1-C8 acyl, C2-C8 heteroacyl, C2-C8
wW@lkmengdo21 C2- C8 het er oal kenyl, C2-C8 al kynyl , B2ZF/082007/064569

het er oal kynyl, C5-Cl12 aryl, C5-Cl2 heteroaryl, C5-C20

aryl al kyl, or C5-C20 heteroaryl al kyl, and each R is

optionally substituted with one or nore groups

selected fromhalo, =0 =N-CN, =N OR, =NR, OR,

NR'[(ﬁ)39 Eas’ us%rem %%rape@%m%f?ectlm&%w is aﬁ\lﬂn&gt\lgqglred to
m@ucwﬁswdﬂh@@wtlc Rffeqt §4 fmfts@fp é}‘ﬁ@f@htﬂp}}fnaﬂﬂ or (@R thali %;bpmg

ewer
%u_gg? fl?ga?ag a?@sjééx%r Sp%hent%a}rgg%ﬁl;l?en%e%té n yh?ﬁ?{dt 'cally effectlve
@500R0 nieatsemp amy i whydh, asAjoknphred tad fareypondimg setljdoy ndab has not

%(gec% e\/?% %%c%:am%@ %ﬁtﬁ%’l 1?1? r!)veﬁttr%gm%%tzg%ah% Oea\%{l/ on, eraa%eho?atlon
whin disease.rdlsbales,wb&ﬁe tﬁﬁdzced)r byledrévee Biuthstatet of eritancérhent of adigease

N AL T ——
phgkidlbgicdl flketiar.e defined simlarly to the

oL DA BB b SR 35

@M&@dwm&n@htsnmémﬁammmams selected fromO, S
and N and conbi natjons thereof, within the backbone

re g(?()éab AStuﬁ%heé?ln| bxdrpcashyd rq‘lsglluﬁ osfersiogegguegvhich contains only

CRbHE SRONEIJ38N, Ahlewd oth@{x/iﬁg BMvide@r TR K¥0Yd m&y QUBiphsic or
repl aced bﬁyone of the specified heteroatons to form

Arghetier gaighyehain, excdie.atnebssly paturgied RenspyEady pRANY §PBbipation of
R, ef&q{yﬁroc%s;lt}eéqﬁfee&@éi é&%tatedhﬁév@ervglahl‘ﬁﬁ BYitaift Beteroatoms in

het er oal Kynyl group contai ns onl eteroatons as
@édltlomlfo ar nstegd ef the enbaf an@éwﬂll@gﬁvem@ﬁbqrmf theelyslresatbixl/group

3ok Dy B LIRS T BBt Bl B
Tlimehytisqganball graupdnggr @heyr @ os inpeshefaypatdres wrindicrterswidfin the
aLé%Y(LOnea:ph%”%é%drS‘&gb Ry '&m '%V%%ngu%% r,gseps%ﬁf'f}l;é Yhe Igzﬁroaarbyl

resp on
trésidue wlyatsbmmm ot imte difﬂ)pnjd@rqm‘pe,%nho gxnupishbydroxyl groups and

erli]i& 88 n&? b ge az t% Oeg%e}ﬂ %C[?rs) O% ?{tr%?rﬁ rogens
gl R DR RS

tohelerphtehﬂgafbcaﬂapmm;e be present as NH or it may be

codtieh dls el bt nEinny s 6 Bt villn! S susighe

@hﬂhl ﬂﬁarﬁzﬁéﬂ-@iaﬁl and c{die nSdhbldlént BYQBRARY raalRfalsOfta doabl@tions of
oxidized to SO or SO unl ess ot herwi se indicated. For

ess avpichon el G And Hagiep they arq ynsybstituggds Exypriet 8¢ udsy
Tty el Q§)%u191 RenYeR §, SREPEAL Ry, §%$beﬁ§lo3lﬁ§tyﬁiﬁ aﬁl@tthe like.

i ncl ude nmore than two conti guous het er oat ons asﬁg
dihe tad nHaberd srRYN atemainrackiuch SRy isemsiHeyteseefusgiein, e.g.,

%ef? [Iﬁ%(? cQﬁ‘ cNeh u]?‘toat%n !:aﬁlb(ﬁl A mgff b§ HdsE QB las 9T19ERY as

hus -C(O NH2 can het er oal group
Ql@iq Qs &d- 1\Q/|qr hs Cao &ﬁ)@n h&ePpgons étaﬂcaib/ 13, Q:Qnd S) are allowed to

[ epl
IEALSBILLEAE JES S AROLASER 05, FOEBA B oy
@Kmmds thy m@moz}s dﬁlmribalg ‘td drybp, twsghusdbivhigmeisa. ¢ G¢iQ6d@gresent
ecslugla(lfl%ye numni er S c%lrb%% lak)yns 1I h}%lgr %&{E%e number of such heteroatoms

that are included as replacements for carbon atoms in the ring or chain being described.
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the term"cycl oal kyl" may be used herein to
specifically describe a carbocyclic non- aronmatic
wQ@e@ap3dokat i s connected via a ring carbon at oPGT/HR2H07/064569
"cycl oal kyl al kyl" nmay be wused to describe a
carbocyclic non-aromatic group that is connected to
the base nol ecule through an alkyl linker. Simlarly,
"heterocyclyl” may be used to describe a non-aromatic

Y §bag) Gy BIRIY. RRLIGRMIRANNALIL £2S80 RS B ARLATN 2Bnuin
a ring ménber” and i's connéected to the nol ecul e

i ]&Ca(alkim gr %rﬂ@%(@kenwh@ adgyayl).cPigresabphy th%?@lfﬁmrhﬁ(?tﬁélkﬂ) i 2-8C
r y \ t
SlEREor UL SONEIN Hebt el BITRR 21T (RPN P o
tﬁhmg]g brogmcanl ikglhdd herk dran olbityps pfzmgltlahdbosdxl@smom}ém @ne
S I l.0oa ”
BBt b B P e lne b R R b om it s kg when
ghetywpstamraeleah encsammnaarbomhloslﬁe blrasic andbbe) abowkkdédwithin the

R S Bhen 07 S dta bR b it M uner of

c a [00aM] a!lbﬁsalmnybdndcaafyhﬂrgr@tp@ A& dffetl Suked et 0@ the @Etenttti@kuch

lflglgfe)%%%{(e%ggnsgfc eﬁné&ﬂ[yr a[ng]rciﬂ sﬁh&tltu%;géeqé% al F’é%{ limited to,
thalas.eotﬂ s, &NS(ORI R \OR, NRNGR, SORISGRNIS@INR,ANRSOLR €
POk B P, R i Jon. s dCh BRI wheri

%sz isﬁhc[é@etﬁfén@ Hyt1- C@'ah@yﬂﬂQ C8 &ltéfmwl cﬁcg heydrce2-cs
aryl al kyl radi cal attached at one of the two avail able

\hﬁ'leé}é}@é posBelkemd. F-C8 feterontkemil Cap B]éfﬁnﬁt%FS getgroalkynyl,

1eC(GE) %dmb? 182 Beﬂeﬁ)aﬁ/m &-&yd aryl@d kl§f3 By&s-cab lﬁ¥t@ﬂ6laryla"1‘1£y¥|and each
or al'’kyl group,” ‘and heteroacyl refers to

&ois petsthmq’@gtltgl@é Ljue] omhelr@m geuph gedesteddrpan haé<a|=l§b FFN CN, =N-

Ehayyt cag:b | b S e a
gjel{]er oat gj% clﬁlgs e%{f ?ég%w ﬁ@%ogwgdogﬁ?égz%ﬁ%@
PEICOSR)OYRUBAE6ON, COORA, EINKhuQORES @Q&C yrid NQ@g whdes each

f@%%?%gﬁie%d F@S%zg% %%Tt%l‘# h er oa ?? C8 heteroacyl

&15eC ioargle d:St@lQalwyercgargziu@S@}QO mgdlaélqm | ce (]SGCBM’hemlnoarﬁlnlkyl aerlkyl

RN 45 G § RS ARG 2 R S gyt 5

whmkyl onNCh-@de héweroayl, eacaf:cﬁ“cvwlch dah akuylituteda b tHeaaEwGiylents that
and C8 heltler oac % oups, which include
ﬁﬁetall?BW%t&f%ﬂt © RAHYIA & PBonyI and 4-pyridinoyl. The

hy deoas preigter@ngup Sheteawam&en@r O4haShe @Bk BN esrafiey 1 2@ defined
such groups that conprise het er oacyl gr otut%
Ul (

I
SR 1 B SPTEReNB NI PoHRY (@b MK ey ARea oy D v b

RS &b NteASs BRNRY g%dp)s‘ thaB SinkAPbR stWRd hétéir@!ﬁbl%s fedcte@ardm Of s
t he correspondi nt%@ g nponent of the ac or heteroacyl
Ke

GrdNnd FoDB03tions VHgehe backbeneresidyg: thpsgyt degehyane chen
R & aoctoﬂle%ﬁalhg allﬁglg %;K/]Hﬁ/? r 91‘1(%@ %rouﬁ %F{Q lhccédm)g ofiflof the

al kyl, al kenyl , aryl“or arylalkyl radical, or
apmfteérh@@mamn@fto tmie adfeterqaieyd, életemaﬂ@eﬁe@r haterasHenpferoupe

t [ itq [ r .
g\gél‘%%ﬂlyl? éa?lgiﬁtﬁeréﬁiéﬁ?ﬁe?eé?@gng %ést%fo&ﬁ{lyéﬁ §g ICE%P%{IL only 1-2
dnletlcmagolms aapk(ymfythq sl@teydn, of (backam}d (zfltlkq/hetegcpa@lq@ group, i.e., not

including substituents that may be present.
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[0051] "Aromatic" noiety or "aryl" noiety refers to a

nmonocyclic or fused bicyclic npoiety having the
woelrAkdIN characteristics of aromaticity; exBOPUSR07/064569

i ncl ude phenyl and naphthyl. Simlarly,

"heteroaromatic" and "heteroaryl” refer to such

monocyclic or fused bicyclic ring systems which

contain as ring nenbers one or nore heteroatons

se '[tﬁ)%? Gk rtﬁﬁ@a@and%ré}@ged\l-lzelm h'eﬂafdf&lﬁis @R a1‘12§1 flkenyl and alkynyl

heteroatompermts aromaticity in -menbered rings

\REqups ars genanalyisee wgherap fiyydhe cpyigsneading br@mdfryé) ggupse and the

I

Eg@gg{gﬁm 'tlf&?fngg %Q%HF&Y%!; lrlgt%r?ﬁmﬁ?ax%t gﬁza F‘% Q.I'b%’e%&crﬁ)k%& Boove

tfor] tbfzhydycbcarbwhgremgsl Whieng snaly Eroum/crqnmlule, thpylrtlazfm aphm may be

t hi I. S z

Iplrreis 12 o?(llHl ori rgatly;uozeglu%tgut?%lg ﬁ%ﬁlg Zeoqalliy | &% OSX aléa(% Aulp 1si descnbgd as

foetioradp Isqtistmutedg SVhesrruch gteu;ﬁmetdmbﬁ dyaslulfar aternin@y iopgonally be

SR YRGS IER SuRyRe Fyl Har his sPRRRc My

mm aﬁgﬁtiwcﬁl tgitauﬂess befwaserspecifiadt, Gkl ghiupy ¢d hat gl @ld pndsel thin
enzi m dazolyl, in ol yl,

RSP GRS gh BB T ErO8 oAb Phoueh an oxo group may

Ibe PZeeéd bR Rdr\dl as i€ Rizofod Elﬂfb}ﬁ/l gr&t}ﬁ oL hi-emyNH, can be a C2

benzi soxazol yl , . pyrazol gpy qU|nazoI|n

geierrakal Ry sub&tfthtﬁ% Mith ypp oﬁszh%I Ciikles a %W?Fﬁi%ﬂ%q phere

@ repIH&E dnd dahn, Rir&pisdet SneSHIoB MW i€ fibb@Stel RBth two =O groups.
characteristics of aromaticity in terns of electron

di $9047h W hidsn ‘afkgyF c?@@‘??é’dlereﬁlh’@chuﬂﬁgy'é@@kﬁéﬁflﬁi eyqloadivirdied gronps,

ttllﬂa' érrlgecfybfahﬁ(yl@ Thay bt u?édstfere'lrpt%l E&%aﬂ? b&¥ b a%a%o@&@f% non-
where at |eaSt one ring has the characteristics of

aramiic igedup yhat eveepnected g rinigicarpey atoen, s egclpgkgalkyl” may be
SR SRR PR s s B PR R e
altrowgh. anRiled Bnlebl Yintildy.fberemypdlyle mla&beu@d rtwdesgnbmg@n aromatic
SR 0 0 SR THOREG e RIS DB g0 g copre

hethe mﬂmfcy]e virod iy @em whthe bgclstghsipl Whuthzdlawbt BaNand ety

eSO )Q%)ﬁam Tyt psh S gv?nbe&%gry@{h?t i Bongeciad 653 her

&Mqléoaleklyﬂouglﬁiifhllbelhﬁ]t@f Elihdffﬁzdsfand hidstiruertatbi agf suitible Por €lan

urt her substityte ot her ubstituents for
Ptk ety By Pepp iy o et I o R g a
ﬁlf&se mbea@@&e ForSIRNIRZup NRBRie INRERNRRyIMRTORR terocyclylalkyl
COOR, CONR2, OOCR, C(OR, and NO2, wherein
gﬂflﬁ dchngeq thﬂ@&é Hﬂ@li’ﬁr |0§, cqrpo@ore%oré]f ﬁ)’pon @m&lus heteroatoms
el %%J: Ka\fi)on at&As @n%ﬁl&l&f RAWenyl %k)@?l Bﬁtl@dil%@l &f%ﬁt{% enyl portion,
ar

‘er oal k

@5 U@q@eﬁ%@ é ftﬁa Foyins alesingipde Bngpt tk%tam ardogtde @@ or two, as long

qghgmgqsyﬂo%%yﬂam and each Ris optionally substituted
descri bed above for al kyl groups. The substituent
gr <[>Qﬂ§§] a¥s used hesgiy| “agl” enspwpaagsygdroups eerppureng agfallydtisayl,
r
e Iel}sihir leJI‘ aﬁh‘%ig)g lr&&ﬂ#ag?tta\gé%{;ht {)Hée OfQE r ggl?a%?eh\!aﬁﬁge posmons of
@@m;bpn)sl esrbbin aomubgt {@(5OIR whéih lRSls alﬁ dikyl dk@rypla&gynjalnaryl or

b d th |
aéx%lg I%YO\}\%DI %n%%t 03? re{ra ¥o 918 cgllrjes?%ﬂd&ll’ghiro%% I’\])vherselen[ a?/ g%ﬁ(s:t aﬂne

uéen escr
fcambombtgnbr thyarodi sarb(aiyﬂcarbonrtmy béza réplacet by a setbshiotmuthegtndrom N,
t he al kyl
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portion wth substituents described herein as typica
or suitable for alkyl groups. [0053] Simlarly,

wO a00y13d9ky | " and "heteroaryl al kyl" refer to arPCEUB2907/064569
and heteroaromatic ring systens which are bonded to
their attachment point through a linking group such
as an al kyl ene, including substituted or
unsubstituted, saturated or unsaturated, cyclic or
@yrﬁil S Criuk Hé‘t@[ro§cyl -Il_ﬁépl'dgsakdr%xatrﬁiﬁe | C bR' and C@E(—@N@é lﬁé/l)vell as
or a hetero form theréof. These nkers may al so
i-acQidetezrasdr bonyl or thlocarbonyl group, thus making
th I t
nof o Ayt atRilCR slbEale iR 25 Rurifiglectle o which
[tEe 54 atmedﬂlybugirthhemeewehngd oftherngrbionylaarban yloal. Kipipicelly, they

b

gg def- §§b t é s iR fogu? 1, 28 ?% Ivhidk Fg?d’%e%zogﬁ N&a co-c8
Beefoacd kgto;aps avhichangiiidel Ikt;thoxg'amp athwb/cmilamyh amh@pydldlmoym gThe

S bs t ut ed 'th ve
?‘gﬁﬁr"%ar@ﬂ %Or 85 By ghog‘l’% aﬁ%e&fo IR%% Hgtp%rﬁ%ﬁs 4”2 26mp R eyl o
teetdasy igtoup eahn B substitsed $ith thetsebistmehtls desedibediterdinms geherety
al k oups qr Cl- heteroalk roups,. where the
Skl SP R 1 i p gk comPR i Y ey
fopdup) @ ring such as cycl opropane, dioxol ane, or

oxacycl opent ane, and wherein the alkyl or heteroalkyl
‘?ﬂy§ rEyPSEEheS R BhErRY thiptaybrand ahegrothpaeyhencompass groups

%Qﬁﬁﬁslﬂ)‘geseﬁlzalkﬁ Qfléeyﬁz DIRYHO, ehfly'i_! Y arlyiaﬂgfﬂ‘-_bhlcgl B 4 ®didr¥foriR of one of

het er oaryl al’kyl group preferab i'ncl udes a C5-C6
RsaD cferiied ahenecnf Hertye ayilsbls V@lﬁaﬁe Rositigist 9f 3rikipgagbonyl carbon
SRS kgt u@@-@)m&etﬂ"ﬁ af hRYD §1k91ﬁ§ GikyRed a@p gV ﬁ{ﬁﬁﬁl group

substltuents typical on aryl groups’ and
al k805&he Ardraaticl’ sroigtseenil t meiet refersjtg a nmbcsylch@ ot fegpdibiiayhlic

gllibef?tgfl fég)thg%/e%ng\lvllf%aragfeﬁgtfc% ofh oﬁﬁha % s%c%%henyl

udes an optionally Sub enyl ring
@nd GHhOF1. nBnder)c [“haerhabanodrapt “]mncdoay]CIefeMto such monocyclic or

. . d
useﬁ En%aJ:li@{r n%rge té% %ﬁﬁ cﬁaﬁﬁy 9 Slllﬂgt rﬁéerﬁlgerrsg (gqei(o? Im%ée?%e&%éa&%rﬁs
mﬁeﬁaiﬁhﬂcashydNbﬂhhekmmmmkkyhagmmumqmﬁmmunmhmanahiy

i has SRy bReRrE fad ebeRTRIRBRER g systems incluce
aignbalcky C5ar6 dehaicaasupk andkyak pm@m@yhﬁn@m@faizmgm pasdazinyl,
T M T T o

@iz, ﬁek&ylom[amlaz@?r bkAAMz6Ty], bitBte@iAAUD nn{sh end the fused bicyclic
substituents optiona present on the al

Rigied frpgd by,Bising gpe ‘éfrtéesf3 FONERITHE FQURsHHEea B‘%&Irf}“éé’a with any
3P MR feRardlakiy modb QRS %@%ﬁeﬂ) adrhye C$-0€0 bR Rtk dupQDESas

optionally present on the aryl or heteroaryl portion
aprdelyl thengmirmzell, indazodyl. Reazwnizbl I%Jawelufyérqumognylgr oups
%@ﬁk%ﬁfﬂzloxd b[ale%ﬂlnyl %’éb{éoﬁlu}ﬁﬂ be&ﬁs%&é&%lﬂ%) l’h%@lg?%ftﬁf

are hydrocar byl groups they are Unubst | and
arieagdiagl queekabyylt %@Oﬂlorlazlndrmnﬂﬂ@r Aoty neenopxstic at el ring

tbnﬁcﬁc{ Q/gteﬁ%lclﬁ{agﬁ%%ﬂﬁaa aﬁ%l{c(:{ﬂ)ij a%melt cﬂggﬁ{t 11 mf%le?t Ihyl

group roup
dlstrlbutlon throughout the ring system is included in thlS deflnltlon It also includes

bicyclic groups where at least one ring has the characteristics of aromaticity, even though

it may be fused to a nonaromatic ring. Typically, the ring systems contain 5-12 ring
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is a C8-arylal kyl. [0058] "Heteroarylal kyl" as
descri bed above refers to a noiety conprising an aryl
wQ@e@ap3dkat is attached through a |inking gr oupCT/HSZH07/064569

differs from"arylalkyl” in that at |east one ring

atom of the aryl noiety or one atomin the |inking

group is a heteroatomselected fromN O and S. The

het er oaryl al kyl groups are descri bed herein accordi ng

trﬁérﬁﬂ@?atgl‘ﬂg aﬂ’refe%@tﬁé nBho E%tér&&l@odp& RéhRY-d ﬂlr{él?ﬁ‘émbers
onbi ned, and i nclude ary roups |linked through

anﬁévémbﬁhqaﬂﬁmmnﬂk@mﬁmhéﬂﬁw@amyml %oups | i nked t hrough

a_TOUR5P G Pl HlefSRA ndHED: s e b@ldd Gy V@&gy of subsituents

heteroarylf groups t er oal

Timlgling ©F-C8 ebkah ;8 E(H?e—nhbfiéf(b?aarﬂsolnal WPCMIdCI ﬁkSIangeCS 20
f h 9

%ﬁle}(lg% ﬂﬁth %Lso’f%rgg g? ﬁféye’é F%ﬂgg Ie11r0§¥ Qseﬁgn?urlzhg%(%ébst tutgé (Jther

hylni;ntmcms lﬁgrlar}g aodipsterbaglavsietidstindigle hdloy@ReNR;, SR} S@HnSOZR

's'(d‘é@? ‘Nﬂz%@fhﬁbﬁﬁ?s@gggﬁd% qﬁ%%ﬁ)?{d% R 8?)%1% ©

tOWRy anavivex, ewlsgpen edch s irlepaldiylyane” 1cah al&j/ISCQiQB heteroalkyl,

b b ot h P nd e of other
oot Hiem S Sl dh o AL Ao o] e
5051 HeteRoENACH-C20 Bty SalkyCHE W) C2 081 €E rod(IMRY 12andndayh Rlis 0
be referred to as al kyl enes, as 33 WD 2007/ 136921
pe9naly PG 8%@65“6%4 aBOY?ny‘I eyl grynp Bhschbstiguent groups on an
QYE bPRIGGBAPE couly 1HAYf.cotHOVNBY R therls@bs el i@ dvlttli/ﬁhe @roups described
three-atom linker that is an al kyl ene group, for
dgsipls svitablrfar gach ypg ofigioEr Bat cogirBigs thesulpfiteqnt ¢ Hass, for
vahhiakh %rﬂﬁiqﬁ @&l%ﬁtuta&rm%ftﬂe%ﬁmaﬁéd J&h@&x?%%r@&%’ﬁ%lﬂﬁtﬁuents
separated by three atonms such as -
slp@@b«fd leegin eniypinalferandsarips, anfé mayrgdprtist subs@ied on the alkyl
t I
{Ergah WSth sl}gstuglﬁéé Iﬁgﬁtﬁﬁéd Ihepeg h ocfi? Eﬁtol? Q{ltaﬁl'a 28} ag}@éiogf)sa
wo [00$3] tﬂtméarbfe zaylelkeL and ﬁhdtarvﬂuelalkylé |r¢fe1etOtatoenaav and abl e
%?tklqugo?r?atlg i %/%P teftis Wk ?(9} at%% (¥ tOO[El elI‘ %u el%t ﬁ\g‘l%{ t%rough a linking
|gmnlp $aokeh atsho $H§y1€}l@lll®ﬂﬂdll}g qnbamﬁm omnnsumhtln;eki grudtgboras

described herein, .thus -G =0)- |S.. ex e.of a
SRR P S OE B atcrt M iy iR Psfus] o hetero form
dmﬁaﬁlbﬁﬂeﬁﬂmﬁﬂ&ﬁﬁﬂﬁﬂbﬁﬂdeihﬂhﬂbkyhﬁﬁenmﬁwl@ﬁﬂiﬂhﬁn&kﬁg
e double or triple b S. 060 .
%%?I H%‘W%n%bs%éﬁntfsaé 4" A ﬁ Eﬁeﬁrqagﬁd‘gféaﬁfé qr sterihigary)
tng)létiag correspondi ng al kyl ene groups, but the
“hetero' terns refer to groups that contain one

moR 0954 VA BiiEroae e BnmpgHiad or betaraer flkgharoup may be

GErRiuRAtY i Ee s @B tiuestdaidtibbh o et BRMBroup£ Trél@bly, an
thus at |east one carbon atom of a correspondi ng

anialkd geovgrirslisies 3 pheay) mreeaptipyally spkstipred: wigh e é@lupﬁ @ediined
fi%‘(ﬁ\%%)@[ﬁlat@@odpg ah®% &Y @4@%}@(&9 %alﬁélu‘ﬁglﬁ)stgtﬁfaﬂ Br is Sb4Reuted with one

Is an exanple a two-carbon substituted
loe tver © b Ck ylkerhgroupsis (Cd -0 heéffspadbé grayps vdaresbhalkdreg h@eroalétyl

%k{ﬁ@% !’:atnﬁpg \letcg}cl%ﬁ toofoP[%:l AUR s&c%%@ H’cl(gog{}o&ﬁg %‘i(ﬁt{gl 'GF oup

OKagyplppentane, and wherein the alkyl or heteroalkyl groups may be optlonally

fluorinated.
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het er of orm of one of these groups that is contained in

a substituent may itself be optionally substituted by
w@eodwrnseerl substituents. The nature of these PCT/US2007/064569

substituents is simlar to those recited wth regard

to the primary substituents thenselves if the

substituents are not otherw se descri bed. Thus, where

an enbodi ment of, for exanple, R7 is alkyl, this

al ‘f{)ﬂss{@r QHI}J QH@tleﬂo)(ryBﬁ(ﬂ g‘&ﬁﬁ pre bt £y &Xluh&ea (‘iﬁ@@'nTHnB&chc

substituents ‘listed as nbodi nents” for R7 where th

irelkeosryé e gl isopherally armtlw mathtthg grogselgsariged above 2s

[
SARRRR il SRl o 0 1R R A s fleaPl
mnwm wih Gylee)xtvem@l helkypgenpd dr ﬂrﬁtteroeﬁybaplmnorat ioplgdes an

f ﬁ{r?nagg%u%sﬁbmggé%?hﬁ%(oraéBdCéﬁ}oﬂ?%}/che ﬂebero%fglldan'ﬁ% dﬁie 4

:hmemalkykhkthmg/rs unsmbstmﬁed oraiR chbistiretel vl one ot olvolfel - Cm alkukiud
the a

h
e LBudy PRE e R E T Brouli A TrRh Y 1 % o fomna
Mgy oedh ad 8 gdofiropatie siidxobae tdd exaly&ypentaak ken y I, etc.

scrib ere no er of
20 D03t e 2 Sl dprbipanIdion S SSeRY  hny
abibyifiydd, tha@ystitu@iits afay be G Sitter ﬂi&ﬁlk@ﬁor&idfe&iaﬂﬂyup(ﬁdor\/\br{d'ﬂl the
nunber of substituents according to its avail able
Py ehlesaroapiportipnpl dhsrggous: tlie lﬁ‘mﬁﬂg’e?fﬁ PPf%ﬂnﬁll%lére%?Pt ogytheypkyl or
%@QFJa&@ﬁ&%tlorP %ed (HS2004d tﬁ@é@@&:mbé&‘ﬁﬁb@ﬂ;‘r a glaé?blhis tg}{ner:ilﬁf the
particul ar, any of these groups may be substituted
WRRSH Dt 8PGF9BLLY RrERsHEOTRe arryyordret%wyleprtron @reghasamgiss ghose
‘d@ioﬁﬂ&?&o@@fo? nypgﬂéu]?st%fl&allf or exanple. [0062]
"Heterof ornf’ as used herein refers to a derivative of
a 05ub “dudikels senpatsikiped hergip pie, hyéliocabx/llgroumﬁ drtegyrareat
LG aBkic @& aﬁgﬁrke%sc%a?({%)p{g e [dift nQﬁﬁérQﬁ’@Lrﬁ& &%F’Hﬁ){&%hgf%nd
group een replaced by a heteroatom sel ecte
ley&nanldsusﬂar'ﬂim&sr tThes he¢neylafraipns a 6f7-aailidigy] groupl kelrppknylethyl
%%g)ﬁ 1€ qyl aryl, and aryl al kyl are heteroal kyl,
het e oaY eyn |, heteroal kynyl, heteroacyl, heteroaryl,
anfoassi é‘HearqabédlkgH’ as des@jbed tibowe Irafers kd a mpietynabarpsisiagdn aryl

t hat . han, t N, O X di.narj |
EORARE i O P g ek oo B G PG G gha e s

a»hé ﬁﬂglﬁdmt(ﬁ tH a0y nidt@ off @ientcin i the Dnkog Gohd i© ﬁjﬁbte@)ﬁ(btmselected

Jony M, Q35 8T8 Rty CrpulS o ispaessignaceriine & o

tninBeH AZ@hR in BB Gink BRI lidkekomUiRABS]d th@lh&l@(ﬂhair%r]l)groups linked
substituted" as used herein indicates that t

Fglgpltlgh(ﬁﬂeéqroaélfyé Hﬁk%fheteﬁqaéﬂ&o%é 1N§3da]gggg,lr %@&rmng‘yér such

RQ aNARy1BYE h QROIRR: rSHASdTpk B ARl thiBligH 418 1G5 1ikerd TRUD For
may have one or nore non-hydrogen substituents. |f not

SkHeRlg (Sehasgsearylpikelwould @C{ué@ AyrdyHugiydrphepoxyya N-
%yﬁgghﬁ &IS that may be present is equal to the

nbér of atons present on the unsubstituted form
of [Q058] gAduEenbehsHyediessein irdierd to erentémdr@mrbxdrgmup because it is

zlg{ﬁ bt ‘u‘éﬁﬁ‘ hnﬁ t%voa(%ﬁ%%&%p%t\é%&hé 49{5‘1@{;1 1pr%Pqu to A3Wire n is
db&addajgefaab]alnem tést,hogh thaee stp@tlabd lary aﬁg]eneocfan also be substituted by
aglgg%;réaﬁse Qr% Eg ofn (I)l}ﬁ relefngg zgl\(/iglge %il é/al\e?rg‘]es nee?l not be at opposite
ends of a chaln Thus —CH(Me)- and —C(Me),- may also be referred to as alkylenes, as
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[0064] "Hal 0", as used herein includes fluoro, chloro,
brono and iodo. Fluoro and chloro are often
wee®@iasqed. [ 0065] "Am no" as used herein ref ePGI/UB007/064569
NH2, but where an amino is described as "substituted"
or "optionally substituted”, the termincludes NR2
wherein each Ris independently H, or is an al kyl,
al kenyl , al kynyl, acyl, thioacyl, aryl, or arylal kyl
QLN E’yc‘HE tgrofi!lp Q&%% 9;&6}%&5 10P§'1?szHc§\%%xe fdl lrcﬁﬁgf' a tlﬁ*@éjati)m
each : hi oacy
a\mr thaé S aaraWéﬂnR )%roug;feuwm@}e Wéqr%iowf dyakent group ewlyeh the
BBIeIARHAS tdrSil@hlefNBlotnér o9 Hed 8 h as —
su@st?gﬁents egc Sed her et n Hgéﬁ a%ﬁg& Y ﬁnsgw o
cﬁGHu)espfantm mcnflythength repg«rsemtp the‘ﬁhmbelmf moalsslmlqng diqaﬂte@lment
gglrngsrﬁ rEt[l%{ t{ﬂoEota? I;}luPﬁge{r of ?tg%:gn%g thg ﬂé(%{)]cear lyoagremn(g%e;)}c would
dna@yabncamnﬂgm@rmannﬁe&@ﬂmﬂnbﬂmeﬁsmbsqymmﬂmbyhmsameamnl

HEREY 0 ubathegTor A7 b B0 e Mt R P 08 pRSenton

hﬂdyegmapsmnﬂescﬂblanemim mﬁdsy—(3$ﬂl)ﬁﬁﬁﬁdaxﬁmplﬂbf\h oftk-@iigbnSubsgituted

ri.ng mephers,. and whic nal | sub.stituted

Ot e ArGuaS Gttt A G i) P 694 O e

BGﬂﬂME&QgEk@ﬁﬁﬁGQ as SU|tabIe for al kyl groups or, if
i s an aromatiC it is_optionally substi t ut ed

w ﬂwﬂf’h SHeliiralioieerd e ebioesin hiad $Rrlydp thegprresponding

Qﬁ(ty%@ Qfo)ﬂ)s Eﬁ@h’@@letefo@ QBRL robs ! %@qpshtﬁﬁt%bﬁ‘tamaﬁe or more
azacy clic' group refers to a

eterocyclic oup

éﬂéﬁfoatqm%@lectaq frora &5 5 agf & anr cpyhiaptions tf&fﬁOif ﬁ’@g’éﬂ erpackbone
WOedRl Rud 21 Gea@ R Barbsh Abh R BEGdsPorddt P83 e TRIuB Tk Flaced by
t hrou tgh a nitrogen atom of the azacyclic ring
ngt ¢ bRecifinébescraztamy & foom ghetageslkaleae gogp. H@ﬁb&(e@)NH is an

fge:lé( 8% | %{1 féaﬂ% S st1§1t9d211e (Sﬁlﬂﬁrﬁe%g \pﬁe?é/ ﬁlré cfeyérfeq:afﬂoﬂ Sind C
sys azacyclic group having nore
n§ wgsttmtmﬂ)mtb ac@rgrgtpx ionally include one additional
gfiﬁ%?ﬂtﬁ M3eh ea%t gﬁ(ﬁgﬁﬁgﬂyl alkyngln 9% Wﬁyﬁ‘%gargﬂlk% ASYSLI Sy
chpttefocﬁasr&i cbfy)ne nﬁtlhwd@r@lpe that is twoaiaettin tai sobsgituehteh & icalf bas

azac

SPUTTRNT Sonfa P e R sl B byt VT S g
@ﬁlﬁlla@ fathby¢ réxdted ulxh trd gatdt t6 hevrininrg substituéngeme@sel aif thy e

3 %@gﬁerfe%b%ﬁ'ﬁq%ﬁ Edp);ﬁ{‘glvﬁm )%%J i %éf%ﬁ@mple, R’

P4 Ry dlisney] RaPept o hINoBEsubsHmRE b m;alﬁlﬁwg QTR DR it as
and pi perazine. In certain enbodi nents, an azacyclic

GPORfTeEaR e Wdietihb Mk PGB EK Hier SR g undernine

lihe\@zeNinkif HBGAe PP Melafkyl Perde;fd iR BhRGERd by a@m &Q)ytah&‘enyl
nitrogen can serve as the point of attachnent t he

Bepsd sippls erierd thrgpear lifitqf geborekamp fas shess eral?qslrmqt% and is not
%ﬁ(téﬁcﬁﬁ%b SR Iu&RAN HOG e A 2ANA 'sﬁl&‘su&'Eéa Sllaion&JyP Qﬁm%}’;ﬁk&'y =0, =S,
i m dazol e, pyrazole, triazole, razol &, or indole,
iandithe dike weorldibe inclusied itbinghe S[cgpreqf]thénh@emtlnv @nd theratoms of these
PSS A TS o TRV AR
g_umaltm js teanghlegfribydhi Where me hudbs OQSumwnt@mysis ispecdred, dagls egth
%Lkg}/c ke?ylrahl??%gl nc?ytrl] eorfna% grtou{) ?r&?& &Q subsgltu e?l n%tmblere %St
substltuents according to its avallable Valences and in accord with known principles of
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These two domains are |inked by a Iinking group, and

while simlar, the domains need not be identical. In
weenrasd2enbodi ments of formula (1), the two bPEUSZP07/064569

domains are the same, so the nolecule is symmetric

about its linking group. [0068] The

apopt osi s- pronoti ng conpounds of the invention are

soneti nes described herein as "diners'. These

cgérmé‘ﬁl%tabih%p lnygﬁtl&@atr han§36m§er ér&ﬁ'n‘[ﬁ%rb% stﬂ%ﬁ[ﬁ?éél with fluorine

contai ni ng two dentical nonomers of, e.g., fornula

@pps appnyf yraphef ge (avaﬂabbrvalregwn aarbqroatom&) forfegamplea (14),

as [Mﬁh] “@l%teﬂﬂérmtugéd%{mﬂe d.{ . d-gﬁgatllélg o Jgg%hﬁ éucc::ﬂlas an alkyl,

di ners" may contain two non 1dentical nononers of a

Siyhgirecyd! alssein at lepst ogaiatboa pencefriodesigsated cailencpelicegroup has

g)é%rg m?lgénetd b?y’ledglsetSC%YOH? &Tec%ldI%rom 06355' S S% uscifle l?etgr%f%%s of alkyl,

wikehylaalksowh He')rl ayﬁl zirmlramlhlhyl(a?e) ham‘roa(lﬁ)ﬂ)hemroaqmyl, he[t@ﬁﬂﬁ)]'nyl

i EeR P NS e T st il ety S 1Py SR lonbre

@adn-t6b N, @SorfSLthﬂir&rre dﬁl&ﬁfﬂ}hmdndmﬁeequeﬁtmwsq&e@t fwihere ad@xo

WO 2007/ g? ST 582007/ 06452f nbodi merFs, tEi S .
IgFWéi;%‘taS eorfPri '8 ERABI B s P’Eyé EFPAPT YR E AT Of Srftin
ihBetddebenadic iR, Ruchtak 8laziBytriD@les tthaidld, dkRlhzaR0thEMz41€ and the
saturated or unsaturated; it may al so include a

$frbi nati on of cyclic and acyclic features. L is often

a (B8R CORMEHAG M turedr QR ed WG indiBYes GRR HHRI At uldr group or
heteroatons i n place of carbon atons. |In many

&S Petandascribed apy hayeaponany hyfengepsibpfitaends, ghide group ghgroups
%a?ma@é &ﬁélo? %r@ﬁonh%ﬁfg@@!;ﬂﬂltﬁaﬁs gFf Q&Btheﬁﬁ@%ﬁ&ﬁed\@ﬁ&tt}tal
can be substituted,” and L represents a

myebercod sl substigrieats thag pray bapiebapt iscaval & the pgmpar oftpi@ns

A S QR Tha Rl ] SO PouPoiteSl Whel:3nsodtha)
lsetstieent iCatsachedQia a dovbletivad siuch s acxarboaylsnygml (=Ou rtlnmpup takes
TR0 btk bR 0D SR RELL o AR W RSY B LGNS
fraschmecbacsatlmgact thel n&n&rmam}aldel vmtmuaeycl iC azacycl iC

e AT 18y BB it dFoRag b 00 46 Fldoo and

aﬂlrdtd arobfdn préfetret. oat ons sel ect ed fromN, 0, S as ring
menbers.. In gert enbo f formula. (I

e JUGST anRpdi g e ISP T PGP R b desctibed s
afaﬂﬁmﬁ{ed’c o loP@ora Ny SutsGIRAT, Shetgrnf indBidesNR Akerélh Edcamrent ,
meaning that their ring structures are different. In
drderendEnHydidi gy lint. all‘?eBYlnﬂFE‘yE Iafyl ‘PH’éC%zaé@y%‘l %rﬂalﬁ‘}’ln‘:’éoul’ or
Qe RrdtOPS ohi: Bgthéderggou‘bs 3&@@ eldh&f a%aBWE alienyli NByGPRLEYI,
conpri si ng rlggl( are the same, neaning that their
thipgeys eRvlh OF By EdkyA prouphe I@f@ﬁaéomﬁqu ResuRfithese BeOYPTIa pPtRmally
@hﬁsﬁlﬁﬁ&mﬂdﬁ‘hé yub%ﬂt{gt%té &éé&r%d h!eﬂalnfalé IEIB.%I‘C f&”éﬂ@ g&rf@@]%rﬁmg type of
ring Aand rin may onpri se identical azacyclicC
i2ravg. dbe @sm alse ancmﬁigs foeréhwh@aln tha et groenston ong 0OPLn 4t¢rn are

. [

FATRAURES f T Bl SRR RIS 108 e
ibgcyslad f@sﬁd@daq‘yp]gnmg wystemy eicke df 8high mayrbe;;a@dated unsaturated or

aromatic and which may contain 1-3 heteroatoms independently selected from N, O and S

as ring members, and which may be optionally substituted with the substituents described

35



nonocycl i c azacyclic ring and a saturated 8-12

menbered fused pol ycyclic azacyclic ring, each of
waokioch3geely contain 0-2 additional heteroatons BEI/E8108T064569

fromN, 0, Sas ring nenbers; and wherein ring Ais

substituted with a group represented as -WX, and ring

A" is substituted with a group represented as W-X,

and each of ring A and ring A nay be optionally

SYBstable %Iefﬂ’k%fohpsf (5r01'FNk24s ﬁdﬁéﬁétf}%%upsfﬂ tEb%p’tlt)1L1‘:§1|S}ts§bstltuted

suitable for rts structure. [O I n conpounds
ahrie subgtityentsedestiibgd anfapigal fPrsheFQﬁ‘EPéXi@ﬁﬂJ@m ly H, CN

Cl 66% ] qﬁlsﬁlél:d rellc;]an%a@clﬁ}fl gl?@ﬁ‘sfepsotgtheteﬁﬂgaﬁ%%)lﬁrbgnﬁmng

IS |n epe or optio substitu
al kgdt onamtiogach ang Atgmy wherginj tmjgpgmg @tiadhyd trthe base molecule

%Prk%% ”aalhlré’ %‘AF%?& i £ %%y%@f f&g‘s 'gyLEn a'tﬁ%é FCyete erob O3k 5

ornu
mmhﬁ;emidmmbbgchc epgsexénlﬂsn@ﬂ@ed H@=8lic tusedangyysteimmnaih yzacyclic

substi t.ut ed or C2-.C6 . het eroal k r
R HEE OB S S a e B ot T B B g
\hht@foato)ﬁ smmeﬂ ifi®asN,a0 amp$,iagd ah hacgrlib gtdup lhhﬁﬁlg ﬁBreCtEarﬁii)yhng
et er oar i ng, .and/ or Y bond e X
I-SaEopipnafit POHAT Y S hre i e rs e g fom N. O
hed sr Oasiydlly, 4 228cycli©rbdp ismd6Arofatib thnX sudhzi@eRgraurislchn
i ndependent|y represents an oPtlonaII substituted

@BULPY g ﬁﬁ’s%%}@fl @’ﬁqléﬁtﬁﬁmegt§ H@ e syiphlstforiley] gFypnt Typical
%kﬁﬂpl@sr@ abRyE IR drOWs incRik RSt RNS pﬁf‘dlﬁﬁfoﬁg gfﬂeﬁﬂ‘ny piffridinone,

and S, and can represent either a sin nber ed
aephodingy tiyppopholingoans piRprazieh & esytaigyean Oélrrgffl@ugsazwahc group

@ﬁlﬁb@é&&iﬂatﬁt E)ﬁ‘)@f@l@&j thtapattléﬁgt oh@ g ﬁfu%g&n :Rém\&/ iAfa fME membered ring
provided that each X and X conprises at |east one

ap {He nyroghe cayseeve b theipaigt 01[ Pagisient tp thobase metpsulef Non-limiting
fe%@é@of(a@za&%@?ﬁen@ % lg:)e;; %&S g%_ﬁ&t ih e $€MiTazole

- ™ - )-! _éﬁéli_’ _Z? § y -éﬁ?%}%?’or ’

fp@Rﬂ@R-tri@ﬂoles ©tradle, opndele) indazoleor bengimidezath D i s

PRRADIGA o 0B EPAMOTECInERER Bty 0

qbisyds top smmdrdbadlmyalﬂimhh;ﬁg doutaad dach @Bwhielt aclmdbskythonooyclic or

26 Pieaet Tt P PR g AR R Brd 35 whbStaRing gy WX
froedatlva doidins £adibkaifbyra 1nging g&n@ diridn,g‘nl% sithiar,&Ae domains need not

B SRNECal La h beReRIenL Ly el et LLmAE
SHhENsO tHe WidTdEule idetric aBou) fis liﬁﬁvingcgroup

[0068] The apoptosis-promoting compounds of the invention are sometimes described
herein as ‘dimers’. These ‘dimers’ include both symmetric dimers formed containing two
identical monomers of, e.g., formula (4), or formula (7), or formula (10), or formula (14),
as well as unsymmetrical dimers. The unsymmetrical dimers may contain two non-
identical monomers of a single class (e.g., both are compounds of formula (4)), or they
may contain monomers selected from different classes, e.g2., a monomer of formula (4)
with a monomer of formula (7) or (10) or (14).

[0069] In compounds of formula (I), the two amide-containing domains are linked

together by a linkage depicted as Q—L—Q’. As further described herein for specific
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6 [0077] For such enbodi nents, where present, mis

0-4, nis 0-3; Vis Oor S; R6 is independently H or
wW@w0aA3@bkyl ; =B represents =0 =S, H2 or F2; BCHURMNTF064569

1-4. [0078] Each Y, where present, independently

represents any substituent described herein as

sui table for an al kyl group. For exanple, each Y can

be optionally substituted C1-C8 alkyl, C5-Cl12 aryl,

gﬁlb@lgle%(%hé lhmﬂge W cd'ihﬂ?fs‘é %rﬁér@ﬁs@t@fna%@ e anhﬁﬁ@de a%hain
O R 502R SO2

NR’C(T@’ Re SINR@@@JZ an ® M‘anted Nmp'\rate@Nt m@ @j)S(Npaglude a
n%ﬁau%olﬁd Qééi:ﬁ@%egmre‘é'h Fﬁ@%& %@Cﬁ) +)§irocarb 1

pendent 12 ary
avhjdhahzioydontm 1-3 hetettoatonis o pia@fof @aréomatomhe@enaIWmmbodlments

e% i @”I%gor A at e éﬁ}Y‘D o doflfa aftyRie 8Phe‘ieﬂ IR gBAu'ﬁgea%ﬁ‘

cyc nber e
srsdm]nrcan bel substirs@tl Land L edpresene ladfﬁaﬁi(thydmdrbwhlurdhr optigpaipy

Icgﬁtggfclj}gﬁ%g} Pghgt%oaé%gnge g%}% ﬁr 1\{ ?Oa.nd nwglgﬁ{?sg%—ﬁ) %%m%ﬁ length
20101 £ A6 21one e JHGREO0FALR 6etr6&h Q ambQdian®wh&eintlvan Ylso be

r s;on a jacent atoms can cyclize to forma phenyl
gﬁ"ﬂfﬁpf"r]i’étﬂt * fused to the azacyclic ring. [0079] In

angggrer A@Sﬁ&ﬂﬁe{elh he “anvRilicira cpeOwWide® a amalmﬁng(lf/hlch is
formula (11), and nethods of using them for the
prlepstt Hem 6ﬁat81fate€én§3’6‘81ﬁa%re%?lo?%?f Rl aaqyrhic ringsand gyspiygaged 8-12

mﬁfefeaeﬁ’seﬂ 951?&}&1& Bﬁ@%@ﬂc i@ rea@l@@ﬂlﬁﬁm&aﬁd‘:onﬁ:ﬁ)ﬂ !mla@dltlonal

, each of ri n?\{ and substituents J, W
ﬁ@roztoarSéelsgte%@,re Gbd. FSGMeMesIAGTSa [t Fertainy Wﬂ]mqnﬁ; of formula
R ehe ﬁfa‘@ﬁll@ Wﬁlg @)l@%&tnﬁns%g Ifu%r AdhPenk hia)cychrc'rﬁg cbrel comPfising ring

azacyclic ring core selected fromthe group
o e diffpnae. weaning thatithe g SRS XEWTRre. 1) otbeypmbpdiments of

(Of% %ﬁgq%ef%ghc! M rcggeecr?%%m‘]ingil[l%%%gi i 4 z&égl%@%%ges
lemprised tngd A’ ar@ﬂlecs:&nalnb@emylg thaQheiC8ing stt@nmal dcethy same, although
%yﬁaé/ann %?fg%%ﬂélﬁﬁ’zsu gfngfraltﬁ :géllbf)dl%nt%%‘lé%XAd ring A’ may
lkeemerieadankied] kiydcyclearﬂig Cofes vbleam:dg maylcideubsuptmtsn ally
B 43 B0 BT B Y el 0

represents an azacyclic ring core which is selected from a saturated 3-8 membered
monocyclic azacyclic ring and a saturated 8-12 membered fused polycyclic azacyclic
ring, each of which may contain (-2 additional heteroatoms selected from N, O, S as ring
members; and wherein ring A is substituted with a group represented as —-W-X, and ring
A’ is substituted with a group represented as W’-X’, and each of ring A and ring A’ may
be optionally substituted with from 1-4 additional substituents suitable for its structure.

[0072] In compounds of formula (I), each J and J’ is independently H, CN, C1-C4
alkyl or C1-C4 alkyloxycarbonyl; each R' and R' is independently H or optionally
substituted C1-C4 alkyl; and each Z and Z’ is independently an optionally substituted C1-
C6 aminoalkyl group.

[0073] In compounds of formula (I), each W and W’ independently represents C=0,

C=S, or an optionally substituted C,-Cs alkylene or C,-Cs heteroalkylene; or W can be a
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together by a linkage depicted as QL-Q. This Iinkage
can conprise nunerous alternatives that can include a
w@barnidokat may be substituted and / or unsat uPEE/ESZ007/064569
may al so include a conbination of cyclic and acyclic
features. In many enbodi nents, each Q and Q
represents a one or two atom al kyl ene or
het er oal kyl ene group, each of which can be
%Hfi’&&zhéré'k%mpﬁ&% ah opdafty ?L{Ust%tu@d@% &4 1*15{%@{%%{)@}&115; and/or
|'i nker, optionally contalning from % het er oat ons
¥ eetbed bPRbhaE X0 cemitissy arvmtlehally§ulzsrlm®e6b@%ﬁ§ afyhor heteroaryl
&ﬁ%gth when counted along the shortest path between Q
Q, and wherein L can also be further substituted.
[ OO®MH] IHacti Bramd K& in( foymuli () sdepdniderily reprérants ewpptaoelty Q
e
nl%tlgtdd @fg%% Eﬁg \R;%tgﬁl cgﬁo 891 %th%%ﬁ(gl{ét n?ﬂ]h 61? (? %to]fgur
bekma@ms SQefa;erUfroj_hN O dng Sofutderan @ep@ReiT20hdnadingtee- by inembered

SRRl ol ST Ry e dlit B0RE BB abitne By isele prom

\off W‘]oﬁWhﬁdvﬁdbﬂmﬂiﬁ eddhad arair e cospriterlal adt ofie art/iSor heteroaryl ring;

L can c ri se on r r.e rings.as part o
¢ B b e oAt s Gh B gt CRor ey rep R
map(ORy: MCHR)-| KOHSID-orCH@®YDher fFOREdRL 6r 1€ -, W rdlr is 1-4,
2007/ 136921 PCT/ US2007/ 064569 |1 nki ng atons t hat form
ehd F?dP‘ée@EQdeB%X - BBt e Andyvigigin epch R 3 ipdgpgndently H, or

RPhaIIBMsButel A1SC8 ARy1E ¥Fddnal1@lubYiBRe C@fCSEIﬂ:teroalkyl or one or
unsat ur at ed al kyl ene (al kenyl ene or al kynyl ene), whi ch

A BE and ih<en bt bend wherele peapifeehBBdi nent s, such
al lf(){hGP &n Ffe?éﬁ%ﬁ ehl%odﬁﬁl%ﬁtg bARYuld 2}2%&}{ @}{rﬁg’A Qﬂfjﬂngwxs be
an al kynylene I'inker. In sone enbodi nents, S
Syaerelicrning coggriadeperdgndnsclagted fjos thg gl@uaﬁmtlnmﬂ engt h,
counti ng,al ong the shortest path (by a§0n1count)
betweengfj and Q L cgn al so i ncI ude e or two “+‘"
hek@ sel n1N N S, byt does not
|nclud a/ di su flde |n [OO L can be
Sub$PT e )JI by subg&titue ts i ncl @ ringsya gnd iw ).
can conprlse one or nore rings a art of the TV¥nka q
that connects Q and Q together. Wereé L conprises at
Ieast one ring that is part of or is fused to the

ngﬁFtFoPQIcH e&lkab!dlﬁm%&?‘ v&fé\’e‘g{lsgﬁpﬁﬂ 6t4' RY 63 ﬂl‘b q s: Kis

in formu ond as as any

@mdepﬂelemiyﬂé or §t-Cdedkyt; e=sB represeafsi b aShidy e th; 4ndrq iQldnd

O 1Py ORRE bAES Db 1B ELARGSY <IFB descrbed

ocycCly ary ete oary
treneinee sﬁm;abldfer arsalkd tgrdupt Eok exdwple, ¢achyscag dn oliaepnally substituted

; eg@?:ﬁk gg glgawgchO {%Qé%r?/l(aﬂ(rgl Qr ﬁeberogrm 09 o1 Oefgleb%i of hs

es e connecC
R SROSE@)RBOLR, ISESNRY, NRy, ®ﬁ€D)RaNRoonm NBUG@DR J\IR:@(O)NR2

gf&%ﬁzﬁ%‘é‘@“ PP OO, RBRPUtGh 5 b pgendenty

. lkylmnynies- (hleztaeylcbabnge)meylgkﬂua a W@Mbﬂle df dleef these. In

shortest path (by_atom co t|n bet ween nd

dWiher %Eo‘ﬁffle‘ﬁs g g At85HPS 08 gf“é% Eis) Cyclzzeio got‘%‘ﬁ’g'%l:nembered
4mB t1edk OFbe sE@fate@lX&[E@ﬂu&,tedl-or @ﬂiﬁ{a@c thﬁd &hich ring may include a

cycl ohexan- di | i nker, or a 3-di substi tuted

élﬁg?roaam W@P@Fl é@ S GIREAS 3 gng laerB'Pea R may pgubptitp§eria ceain
is attached to one ring of the biaryl and Q is
attached to the other ring of

N
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the biaryl. [0086] In sone enbodinents, L conprises a
phenyl ring that may be 1,2- disubstituted, or
wa 2@ dseebsti t uted, or 1,4-disubstituted, by tPEI/GRWOPE6E4569

Qand Q, which may be directly attached to the ring

or may be separated fromthe ring by one or nore

atons that are included in L. In some such enbodi nents

this phenyl ring is connected directly to Qor Q@ and

tehl%o@rrfeﬁtsgwot&og%@s% aﬁﬁ@ént RERRYAn éy%li?é tb @&HﬁéjpﬂeﬁyIantgn@drt is

CH2 or a bond. For exanple, such conpounds can be

desefl {ebie pragyplisii@ay| gl yci ne, phenyl al anine or tyrosine

derd [ ~ i

e LR A

grethads oG ingth @ 67 M3 RIALPCT ¢BAVOTIsE 45 6Q1a (1), as fiu@her Q

\ . Q\/ (CH2 g Q / HH(CHR)g QQQ2)qg\

PRI (Goyg - o= (0 Q0 190 /0

d- {6080] For cqn@ieRhdy of f¢rEHR @D.\eath dfrtig(AClHAJ spbatireeres h REATHX
IS 1 ndependently 0-4, and each phenyl ring is

gB‘#?3ﬁeaa}sled3glsc§lg%ds1ﬁof%/061?318(I)With 1-2 groups selected from

C1{6081I1k pleferfed e odilnksox yf fohda (@Nen$Halioan Qaayrtlc Ghe tdre

taleseqﬁnbolg\‘ifnents are as defined for fornula (1), and

PHCLEhEO B A B PS8 nent s, Q is either a bond or

CH2. [0Q87] In other enbodi nents, L copprises at | east 4,"‘

one_tri a,gol e ring that™'s part ch)f the™ M i nker bet

Q/aﬁvd;g.gn cegtal di mentsy each™Q and Q
i nd ently representy a bond, pr -CH(R) O
V\he?\zm ) Hor ms%Y)hy}l.l n’speci enodirtents, " )

QL-Q represents a group selectedMropm QQ@ Q QQ
QN( NNNN NNNNNNNMNNNN NN 1"/k 1"/k 1"1k

QQ Q QQ@ QNNNNNN
[0082] U in compounds of formula (II) 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.

[0083] In compounds of formula (1), the 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 substituted and / or unsaturated; it may
also include a combination of cyclic and acyclic features. In many embodiments, each Q
and Q’ represents a one or two atom alkylene or heteroalkylene group, each of which can
be substituted, and L represents a C2-C20 hydrocarbyl linker, optionally containing from
1-6 heteroatoms selected from N, O and S, which is 2-10 atoms in length when counted
along the shortest path between Q and Q’, and wherein L can also be further substituted.

[0084] In formula (1), L is a linker that connects Q and Q’, and the connection
between Q and Q’ is 2-10 atoms in length when counted along the shortest path between
Qand Q’. L is often a C2-C20 hydrocarbyl group, which may contain 1-2 heteroatoms in
place of carbon atoms. L can be substituted as described herein with substituents that are
suitable for its structure. L can comprise one or more rings as part of the linker

connecting Q and Q’, which ring or rings may form the linker or may be fused to the
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NN NNNNNMNNNNNN 1"/k 1'/k 1"k wherein each

k is independently 1-4. [0088] In certain enbodi nents,
wa@.2008/136980t ur at ed or unsaturated al kyl ene gr oupCT/K82007/664569

2-8 atonms in length along the shortest path connecting

Q and Q, and nmay be substituted. 41 WO 2007/136921

PCT/ US2007/ 064569 Sone saturated enbodi nents of L

i nclude 1, 3-propyl ene, 1,4-butylene, 1,5-pentylene and

lmﬁlng QNS B forR thel sty &thﬁ IB@%%EI?@%nd gacfﬁ rﬁatny"é!i}ibeﬁirrfeﬁtg Lis

be substituted. When L is unsaturate it 1S sometines

2n4cysiie abyleps/orananganaped diadens @hkpnylene pr alklepe), vdich may be

QUG R ERSEIE, syf of B By Pl ERGrmtpa.and

ore bofan phgeydeneAinkery rhasqmm&nybodun@anL lvesyamegnicy hnd fregyently L is

%%%t&@? i,njleéth %B%ng%g glongﬁleélrl(ﬁ est aﬁlu(%Sta 'tnggr(])ugtl) EQ g{l Q%.[ld Q.

drauplso grclwln opg gl twp |hntgroat®dlstsv\bcted f(gl‘néh () @H(Suplﬂ does not include

conb%% for exanple it can be -CH2-Ar- or

IHE@ where Ar represents a 5- or 6-nenbered
ar oss] ¢ @n bh gililetiaxi Gyatbsttuetits irgludingamgs,ahs a chrﬂ@dnﬁ;ﬁ‘ﬁe one or

one qr nore heteroato for

i phas i SGhE AGE ot qqnfi AT OB peshert e epprises
V&K Sdn@ Min® thabRPaMbf b€ fi8ed {0ARBDbrtddd path AyEatGh @@mﬁ) connecting Q
descri bed here for L in conmpounds of fornula ( are

arde > Sy AR dn fospula (Prfag Bﬁﬁ BeRrs Vel 3 amhefl t%%"tt“?)s“(‘%t)‘res
(@89c1ib&) herdiBYor(Pand @1 :W he@@-ﬁ):orﬁﬁns@g-@hné ) r1n és[) 91919 @k ci/c!]oalkyl

conpounds of fornu , eac ependent |y

heisrassdnl avh Obb?éﬁr@arylt %}mfcfﬁrﬂaﬂr Ws@medo .Such rings can be

l ere() a repre s e
?ﬁ%@g@%dgt afd)6r @’r@mh FQE &?(ﬁé‘}'? & s“éﬁt‘é@b&@% CHE Eab

.CQ)H(eR)e@)by tlwbgn(mer Q dgeq]yzto ﬁ]ﬁ@arbglawlm:h .gor J 1s attached) at any
g ﬂ%ne ai 1¥1a zlt{Rche(areltI’%r dﬂrEct@g)(f ﬂlr&g@lrﬁq ugervglﬁﬁ%(zéllr(ylene or

e an unsat ur at t wo-car bon
ilgt@tpa&:glen{:a:o@ﬂ pronded @he Borteshpath Siyrt@acdunRng)detween Q and Q’

SPASRERET o B BB 0 SRS 5 G50 S .

opclbletkin-of- c@'lallnkler@r acmdlbﬂosatukndmdyl\mhwerohryblmkpr losaeblaazl

Pt i o GF e P bins it 6 Bt g pler rine of

ftlﬂzrblﬁxlarrple CH(Me)-, or Qand/or Q can be -CH2O or

- 4 09 oms enbodj e f fornul 1
Ry %embogﬂmf‘ets SRS & phip Lat Pt OUE A whon
Idlse@smﬂarttcs 861,3-disub@itut& ofl 3 lisubrithtal 8y te ghdupe W@ IQTENEISh

where L conprises a ring, gand are often
|H|‘?éfé’ﬁélﬁﬂ‘é1¥taitt§’ﬁh§d BoheTipg oL e sepefed How dhererRydUF RERPE

Qtdﬁ{s thddareGAAuRE in CHARonR sucHdHddaitents thiQPRSNy1 dheis SaiRcted

s as described here for Qand Q in conpounds of
Ita or)Q’ agd gredd & 's'avhiah t%atﬂOb?HYQSéﬁ%Fth isjefther CH, or a
(’B ﬁ@%?g;?an%;le sQ(!HEéhﬁS%ur(d%)can bederiV& frorh %helﬁy%)ycu{elﬂﬁengll%ﬁ)une

or tyrosme denvatlves In some such embodiments, Q—L—Q’ represents a structure

o,

selected from the following group:
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[0093] In conpounds of fornmula (2) and (3), L is

sonetinmes a 3-8 atomlinker that is typically an
w@bkwyhaieel or al kenyl ene or al kynyl ene, or a hePE&F/U$290T1064569

of one of these, each of which may be substituted.

Frequently L is symretric about its central atom (if

the chain connecting the two avail abl e val ences is an

odd nunber of atoms in length) or its central 42 WO

921 PCT/952007/0645-° bond {if the gha _Q

e—{dMp, avali IQab 5 sla @ C—C—(CHg)
f atoms in length 0 *n conpoNndg oft H
fornula (1), n and n' can independently be 0-3, and in
sone enbodinents n and n' are the same. In certain

)&di ments n and n' are each selected frof

be the sa®e or diffecant; ingspecifi Q
p @l n' are u@ (CH 0095] pooCrrds—(CHy),
la (1), J and J' cdn bl H €N, Ci- yl

Cl-C4 al kyl oxycarbonyl. In many enbodi nents, J and J'

are eagh selected fromH and ngthyl. In certagn

enbodi/ments both J and J' are fhe sanme, and _both may '
be descri beg e fop?J and (n A
cOYp (Gtkul a (1) 0(CH t abl € =5 (CHaq

and in conpounds of\ of nulas (4), (5°57(7),

(9), (10), (13) or (14). [0096] In conpounds of any of
formulas (1) to (17), (Y)Ymand (Y )m, where present,

i ndependently represent one or nore substituents (up

t 0 whetsin @wiipg is ihdepaidehtloPt aidahdhyphepyl eime i opinndllyeubstituted

rogen- cont aj ni.n f man
A A ERU R Bt € v e n
nege ebdihéey aabd gefimed i féribRd1), b.‘kidl\ﬁ\éem;e pieferred @mbadifhents, Q
nbg%lnents nd M are the sane. |In many
Fhedor Cllach of mand m is either 0 or 1.

Sp ﬁmsﬁ] Qn eMmbodhiBathdhts), DQBMQﬁseﬂhﬂem ore thaAANid® (Fatl patt of the
0097] Where m or is other than zero, each Y and

élélsfﬁ b?tweﬁlil QAR I Certﬁlaéa@ﬁ%rquwaé%ﬂéefi Q4 irdeppdemily

sihsthd HBBEE dasig) bPedH(TDEIwheRSR fUT bARLByIl @F spakifk!
groups. In sone enbodi ment's where mis 1, Y or Y or
@mbﬁdlmyts{%{@sr@mese&tww ecedfpm: | n ot her

embodi nents where mis 1- each Y and Y’ is C1-

al kyl or -C4 al kyl oxy. [

Y groups on a single nltrog n-conta n|ng rin can

cyclize teaXY{or I ng h 3- ng nme N
optionaljy cont |niwﬁ one\he ro or as
ring ne N andyianone s Nemb ol nt t ro

on adj acent ﬁﬁdﬁs may be cycf$aéd t oget her to gn1an
aryl ring, such as a phenyl ring, that is fused to the
ni trogen-contai ning ring,shown. The gyl ring in such,
enbodi ments may be substityted w4 the graups
rings. [

fél?hdgggnd nt | (églctea&fr

R and R' rebw’éents N N

wherein each k is independently 1-4.

[0088] In certain embodiments, L is a saturated or unsaturated alkylene group that is

2-8 atoms in length along the shortest path connecting Q and Q’, and may be substituted.
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alkyl, it may optionally be substituted; in sone
enbodi nents it is substituted wwth a carbonyl
wa@ojoasseito the Nto which the R and R' is ap@HUR®AT/064569
provi di ng an acyl group. 43 WD 2007/ 136921
PCT/ US2007/ 064569 One enbodinment of RI and R is thus
fornyl or acetyl or nethoxyacetyl. In preferred
enbodi ments, one or both of R and R represent H.
[Sgglggltm%ﬁe@ltérr@t)dléeﬁt@ @f P [incgude . &9}5598%”?@ bgfylefng rlny béffhtylene and
(rry, i ), (2) and (4) through ~ (17)
d hegsbilgné. Pr disselphaxylste. €ached “éilmhrfeab‘kwbstgu@@ pWh"W] f.gs
I | t ut
e e B
\ﬂhemhlen@h@HeCHr@ﬂeCHI Aerbugp- bapisynglene abFE-GSC-); or an optionally
%U@sﬁ uv%ﬁgo off%{w h(%I kXt L%EI?V%P Llcan ge a lrﬂ% qu:I{Tfsnltf ‘or
can ~‘am noal rou g
]1 3am hén@tdbyﬂltuwd pﬂenyhm gyuéylhgﬂ it cm bl aamylhnpg ophdn, alkyteae e
he anm ne tltutedvvl or
ateaarTEb S Fuvidies HPEr ik BE pomely fegpgy -Cr-ar
ak sOHbarsuhs t\xlhbmtﬁdepwiehts a 5Ctr Chembyied ammaheblelfe&ﬁ@atﬂ)matlc

H Bise b OReii St m Saegron. S el i s B R0 5 -
-Ae( 6)-CHBAr-CB(,OWCHuB tMn2d vérsien bihdhelof kRse. [ 0100] A
typical enmbodinment of Z or Z is 1-am no

1- é?ﬂsﬂbél%hﬁwm%gm%ﬁﬁ%%% Pﬁr? for grin EOIH%Q“IH‘%P : ?fg%%% 81;55916 also
Qhitabid B h¥d @Jﬂﬂﬂ&eﬁdsfb‘fkor%lam)fm @ﬁ(@ﬁ(@l(bwhl) (13 or(lS) (17)

Al ternatively Z' can hyl am nomet hyl

- el ¥P0h ﬁ%}?cwﬂs ofv“\ﬁrérruéa @ @lacth an%@sméeﬁs%miqnﬁv r@é"ﬁ?‘é? a one or
Q‘Qb @&@5}{ alf{}QeI{ehﬁ h@t@&@l‘ﬁ?ﬁéhe éreu}y\@blc&ahl%le' éach %@Q% Qdn the

chiral center may have efther
aeslepéngamtit heoh-HoFor HEPRY | fCHéR)sn‘b@Hz)lﬂﬁantCéH(H)D Nélerelnr is 1-4 and

9{5?5 quﬁéelpelﬁfeﬁtfl ()aIQkyorl ok 01t (Q?nd "éfl (%en(épngy be an

i guration n ceftarn e
tungturgtedroyo-¢antoud nkerrsegh ©ait Ry€ Rdiof fCé#(é nwherflﬁ :@hR isn

ch?(%})(?‘{fﬁl}t%/r@ oq Iog?(?][aﬁ%g bstltu{eméé é(yiagrﬁ OIIIJ r}a& (s 71)3 itu e%iQ% ng

|hntetdatkya ot oneot [bdthaoh pzrzfmilQitcen bdrabordpyireaplr t:(an}msasna neg. A

SR L PEsERL 1 iR ERCEr P tghapsicrea

Siwtﬁya&mleyfopé@h@m@{(m)nsmﬁﬂyon Ocdad e -CHeD- @x-abp))NH-.

? 21 I[(Fb-%ih {.)[IE) g%;geg%‘rg%)ﬁl?;ﬁentso%r b?‘%@i&é‘%ﬁ%ﬁ and / or Q’ can also represent

falbaad @Ry Iedhipisexyris@hbenylibed aBbley Ihoxryis@ﬁrhany{:vh@é L comprises
(t rialkylsily %et hoxycar boni) ), carboxani des (e
‘r“ﬁy(p an%@y fre gften indeendrgtly 3 8‘[“{/?‘) CHgy pROiR R %‘%‘b"dlments Qor

%%Q@bémﬁﬁﬁ or Sehiif)cdhase derivatives, and the like.

ere 'S aprotected amne it is soneti
de$0093b | Te seme EpeRres dpsribrddiceschor Rging Qaupcoamoevds of formula (1)

%Méd sﬂﬁaﬂlé/\f?)r ©f anki R in FRRONRISOF f&rﬁluiaQ "(251 @) ?’6)”(%5 k% (11)-(13) or

nmpound hus, the nethod of naki
(ﬂlfﬁéil?)c corrpound of formula (1), (1) (2) (3) (5)

k(g)géﬁ?‘l? B&ﬂga(ﬁmds( Jf]fzrrrluﬁf}(% and( (%?1)[_1 1F g(;ln@tmfeg é@S fbm (hgﬂQr t at is

erein also optio és a step
rtﬂmwlv 21 a&mlynmr@ﬂ@oylﬁnfgorgﬂkyuﬁsneo or 4 hmeraﬁtvrm of ane(d Itid?/S@ reach of

wh)lc(hlr%3y1b0 Zsllbslrtll?lvé: égq‘l#r(ljﬁyvﬁ{s sgmmnync a%o&t 1()s ceI{trai gtomqg tlge c)haln

connecting the two available valences is an odd number of atoms in length) or its central
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present, may independently represent a carbonyl (C=0,
a thiocarbonyl (C=S) or an 44 WD 2007/136921
WERNWBRR07/ 064569 optionally substituted C2-BBI/US2007/064569

al kyl ene or C2-C6 heteroal kyl ene Iinker to which X or

X is attached. Thus, each -WX (and/or -W-X ) can

represent a group of the form C(O NR (CHR)p-X, where

pis 0, 1 or 2 and each Ris Hor a C1-C4 al kyl or

g@n@&f thO B &ﬁlngéﬁln Qfe%&g avdible R’/QIQhJe's fs a%%b&#ﬁdﬁﬁﬁl; &f atoms in

each -WX and - % in ependent y

Aegtesent s- C( O NR (CHR)p , where pis 0 or 1 and each

R I r

g [(Zl{)r?tfhogfti Ic%ﬁ[ga({ﬁ?{{i/s %fu s t u ?ﬁﬁﬁ mﬁ&:{)gﬁféhﬁy be>%) 9! anfXin some

phiéndiments ngsd n” aatie sghe.whi ccﬁalwalyb@émetps h embh’ Iaye each selected
?nsf Md'# an% cafbe h§, éﬁng (?rtcflf%gg[gr 1%'1@&: I:Hd n%%%”X n(fl{ are both
uoren ring sys em Cor 1S an optiona y subStitute

5 or 6-nmenbered heteroaronatlc ring containing 1-4

oo 8 PR PSPl iy Fen e 1 ENCRFC I an1-6+

alkytoay¢adzomle Ih infagy emmdlménak Tying lagd dach tsead:tdalyframmﬁ a@d methyl.

Rt Do R pF B0t s Ry PGP Bt Lr Hhrgrrs

tdese@bédadre fos J @@HI’ uﬁéorﬁﬁ)oﬁﬁds)énf forhﬂlaS((DITzﬁ*e 86 Kuitable for J and/or J” in
enbodi nent s, es a thiazole or

cenpagr ef fPFﬁ‘{:}a%(Gbﬁ)r €7l).rt(%)d(w) t(i113)ei’(r (}%ast one C5-C12
ar ¥6096p5n }l)(ouh@st a8 BB’ﬂorm@s g;-% (QV)Y \a)l K\Mﬁ (‘{D’ljm Gohded gresent,

het er oar group, each further
dnflspendens Yeraprew@?r@roa Bloje supptibuant <312 Eﬂ feuro%ub%té@qn&i giptionally

pkéggnt 'oﬁ t&%&éeh lét)l?cgmmgtrﬂ? aEachQﬁ’trﬂ 8131% 1 Ma}smﬁ 'a‘h&l‘ 'ir?&:rtaln
h y substituted raphthyl ring,

phenyl ring, opt i onal

¢mbadipents ythe tvg)r'iuuﬁgng Jaaays] mayrpectifirentyrsbbdituied tiovesiver, in

CQIrtJHII Llﬂﬁodgrh);nts l gm @E;dcflé ga)met. Qn %%I?))Oémlxg ﬁﬂéﬂtso cWof m and m’ is
al - e

represents a yl'ene or teroa ylen
leithde@ror 1FSpecaficaampiodimemgsahclade t\E nalrrell ard W m” = 0.

| GFRSTAERLL ¥, PSRRI SR Q0 LOLMG ) P-

-11@dﬁﬁﬂ€1ﬁt_(.§zl-52)6:pte<§ll- froﬁl-tﬁdz\ﬁda@lﬁgf)ng- des@ribed héTkia NRSﬁ]?_()l@Iﬂifl)qﬂey,l groups.
ere | S,. or | , Or Is O | Oha
s PutoRip e R i AP B o bl sb Rt ARG

s>ureheremmdeﬂmwhae mXs aagéaeh YYandneps esmtaﬁikyaﬁr C1-C4 alkyloxy. In

0 tl.onaé(? substl uted phenyl rin

EBt B brnEEn Ty ¥ B Rt g Snine fioa oy copive
ff(bkfrI hehg eRhedL Mﬁ%ﬁlelﬁf)erﬁ @ﬂd’ﬂ{itl@ﬁall(yb))ntal(nlﬂg)one aferohtdin (INQO or
g Wrra be a bond where X conprises an gptionally
VBt P%%labf@sanéen SRS MPRABFVAYSY I SURG CBAASHT Apgs Tay

WRYRGiz&d tkégé‘lﬂer"é@%% atf ar}@ ARRILELS aPReBRtihO MRt iYfused to the

substituted C5- aryl  or heteroaryl” ring. In sone
e EAPBINAB ARG shoe‘alc Hhx aeyhepsin sxeh phpdimeagesmay bsHahyituted

W{h' tgé/éroups%gdrlma(gﬂémm Y §2EhIE ¥hbstifa¥et ﬂﬁ%&y‘i‘ )ﬂlgs

triazinyl, thienyl, furanyl, pyrrolyl, pyrazolyl v
t hil@)98] ;In Comn)@@dmfalmpﬁ/ﬂorm@%a B and (éb@@a(ibt gﬂc R'andR',

Ivme ?%e%tr 1s rulﬁdr’(?gé?ﬁ%ty sele tja{il\ﬁgfn% QA&/& Cg)oé onal %ﬂh R cirEpresents

tetrazo
siky§ tit hayt apdionadly be lsultstleweddwomﬁ bmdmheuemis n is sdabstltuted with a

carbonyl adjacent to the N to which the R' and R" is attached, providing an acyl group.
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WO 2007/ 136921 PCT/ US2007/ 064569 [0105] In certain
enbodi nents, Wand/or W is a bond, where X and/or X
weompns®es a phenyl, pyridyl, pyrimdyl, thi azeCBUS2007/064569
tetrazole ring, each of which may be optionally
substituted. In specific enbodi nents, X and/or X
conprises a phenyl, pyridyl or pyrimdinyl ring,
preferably substituted with CHZR, CF2R, C(O R OR, SR,
%ﬂn@eﬁbodél%t%f Ro'zanch2 1S tﬂ&eﬂbﬁnﬁ%? chgrl bﬁmkﬂi{%&‘é‘aﬂe g ﬁéfe'ﬂ\ed
kyl 3, or an gptionally substituted
&ﬁwpméﬁn@pﬁméhﬁﬂhyfEuﬁ@ﬂit@P@ﬁmCE C6 het eroaryl rlng
In I t r
o Ot 8P RIER T SRR o RO D, PR (A Sueh
;ﬁh’é noyqpieratly, sulvsmlm@l@hﬁﬁ ylpih@nlybfl grivgm Zidphaan bae C1er6 alkyl
N- e t . .
S RORN b PARAET RAM MG o B FORL AR Y ond My sybyigugpyin
b)omdr mepgse et sagably avdboitucws. f01[ a(hjbﬂlﬁz] gﬂonp sI:mmame
ent s ond S an
A SR I R AR R S e A
&Uﬁlﬁiethtyll(blﬁdartuﬁb[ﬁraﬁ}@ \ehelre the amlrre g@ddpef s@ﬁﬁmtdd Withtose or tWbH
ents . a X s.an.o Y,
SR OB A ST oo nRe 56 PP ed Mith 2C1-CS acyl
$>u Bétéﬂoﬁdgﬂ 8dup. eE;taaimdse)f a¢ym lr helteﬂoaﬁ;@r draiR vedThiogi thefthise oXhis
and/or X conpr or tetrazole ri g

appnopflylgraep ’\EFIPH‘“' a@(q)Mésﬁ(Q?gmﬂ@FZH@NHZ apdthelize
hef@o0ary lyplca@ﬁ@agne%f M bk lis Pfam%p%n‘gl or 1-aminoethyl or

het eroaryl al kyl group. In preferred enbodi nents,
andpanethyyeor il gneg inpRp3th Qi ltRetaylamiagethyl on areppEHyrongthyl.

@ﬁl&ﬂ{aﬁyéw IZ 6}91 c!\@ﬁ‘ef £k ﬁﬁlﬁlﬁ)rﬁ%ﬁﬁ/m{ﬂl ahylarﬁﬁ‘lia&hﬂym&fe@or VA
may itse further substltute by substituents

@e%whitaé@nrm ﬁ@ havnets thadatbebyldo whish ik gennegterg ghe chgalgphter may
lﬁ%&J‘elﬁér \(%Q{BSE We (%nﬁglrhagﬁf%g? gp%?fﬁ'c %m%%ﬁl%ﬁt? Ge is S@netimes

ey can e sane o in so
@m@adMMummsﬁbmbamdemwﬁ@ueumhdnsamane@@&@@@nﬁébmdafmxﬂw

?%?é?%%%%ﬂ%ﬂgég&HﬁHggﬁiOf formulas (1), (Il), and

resent, represents a C5-C20 ring
sy $010i] dongraimsdémigdabentssd Sornmitee (H} y4) @, (h®taed O, )Z is often a

rou and t ur hetero
BB A el shlah et SRR SPRefR Ay ABuERER fiing an
l@)ﬁ)tédﬁﬁg Brotifs Iﬂﬁylhﬁj? &éi)eﬁddﬁé bﬁ:thfg IflﬁlﬂﬂSnaﬂlglqireﬁﬁtﬁn l&&tﬂartlclular
att ache 0 .a sin atom o ach of these clic
groaps” S%’Halz}é P%Pt@?eﬁﬁﬁ’éners "Hy, mcé\%u’géﬁxaﬂp ag{nes profectgd as
|chibki@gted (et @rSiedky@ibehyhbaiz¥lox gradisyl, ﬁnérem@b&lyloxﬁa@tbnyl
X and X' can be substituted and can include up
@HHPXWé’EbéP}BQF Gﬁglkglélﬂyé}?{h@ayqa]@b&mﬂé) caqoxgipides (e $hﬁ9§n}9yac\x)a‘§}f

Qi FIRFSHIBY B, suftBdhides, fHch1itfid3 At hAPHRE 1SR aBPes2dndl thOlike. Where
heteroaryl ring, whi ch can be nonocyclic or bi cyclic

Frie g PERRFIedtan|igea $is AR SBRbIAOHPRQY the Pigiestie §raup after

%B&Hﬁ% lFo ofthe *Iﬁon%ﬁﬁrslg ﬁ%ﬁl% Qmmetn‘erg’l dfhd. qﬁﬂp ﬁ{e(?ﬁjethod of
cycli¢ group provided that at |east Pone

oekpRiagegpan dzy dpmeing comeopndefiformulg {Thgl), @6 (WD(S) (6) (8), (9),
%98,7 (/ 1%)’:,)’ @1%@,](1?)%/6}@2(99)?{19&%%%d herein also optionally includes a step of

removing any protecting groups on the amine Z (and/or Z).
[0102] In compounds of formulas (I), (IT) and (1) to (17), each W and W’, where

present, may independently represent a carbonyl (C=0), a thiocarbonyl (C=S) or an
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[0109] In specific enbodi nents of conmpounds of
formulas (1), (Il), and (1)-(17), each X and/or X,

wab@raiqeesent, can conprise a phenyl, napht hyPCT/US2007/064569

bi phenyl, pyridyl, pyrimdyl, pyrazinyl, pyridazinyl,
triazinyl, thienyl, furanyl, pyrrolyl, pyrazolyl,
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl,

i mdazolyl, triazolyl, thiadiazolyl, oxadiazolyl, or

tOSEl(SIﬁﬁ? E&Hstlﬁl{eﬁ@Q @@Qﬂaylgﬁe WMeiocde ﬁ@@é&ozﬁﬁyl%ﬁin‘ﬁéﬁb Iv\&’nch Xor X’ is
substituted; or X and/or X can conprise the fused

l9itaghed. i ThusnshabtVéX andfas d%;X P 63 TaReEshea gbup pletBeform —

h t
R R M B2 PRGN R 0y By A BT
ieycalkiyteignn Up spasdfie caoidmetnlsy¢ach bBhXianil d¥Z 6f yhdependently

V4 [ , gl ik nyl
e O RIS Pt n CR D e o MR, H e
kseahzamldammtsyx or Ké rszamxmdoaﬂ@ lsehstitulzdrpbenyil adg;az oV @phenyl rings,
ra ol.o na o [ . .quino i nyl .
SRLL oy 238 P! hifh o S8 R g g 08Bt P'se

aluBrenjzlrnn@-sgmﬂb et eﬂarﬁﬂiltjﬁﬂltyedbsﬂtumgl ¥ vs ethehtbered heteardratic
nenber ed. ar or heter S
FBE PHOPE ARG Ty SRt AT S Begaice sppgiments. X

SHELEXN comprisehal ghaly1, thiaB@le BB irBle riig, SitdhAIBTsubdtis@Ed by 618 or
syst em having two aromatic or het eroaromatic ri ngs or
IARFS FHp St U drscitbed) heyrings preferrer pubiHigRty e Bressnt ¢ an aryl or
@e&!ﬁﬁi@@ FigdthaCR@pROEYL bl & .0 Bk 86 @G Holitnchis Y aﬁd!&e}d to

- 6- menbered aryl or heteroaryl ring of
wﬁmemeé athiyeleirstarele fingsubptitaiet Hath ableaty @tlth? ﬁﬁa§ry1 C5-Cl2
ﬁlgt%ﬂoglyl |- émyﬁfkﬁ}f &fdﬁélfﬁ@é}%&ﬁ %mag @M/o@"wh?éh n@a@l/fbe

be a phenyl rlng whi ch can be” su Ituted; or
peghey Butastiltmgé Breferhdy. lteghaestle W tetrazgle, ringhis whhstoaiad kyeth an
SRR R Rl P AP R S e L R s 306y
gropp; or X and/or X can be an optionally substltuted

@3 IHE{EQF [L‘?eél?s o‘%%rﬁﬁmi’atséﬁ a é&lg(ﬁ%‘ 1"3}%%7%%/&

hegero t ons se fro aln
pepeésents edlzeﬂ‘dmﬁylmrw €2-06 lmnaldadkylefie limberp Foseamale, each of W

SBseRe bl ABR Sl SO B A 2 B
W&ﬁsh?hEQQepﬁndemﬂbyaﬁamﬁgged}h?mgCH??éh?ﬁbthﬁ?gemor
RSB o e S Bohr Pt Ryt BE Yot ofiqpa uguted C1-C8

sadyusrat £d17 ARIyYSBAoid s@h2mbedinfnts Te ARBs r@ﬁryien@ fan
hetergaryl ring, in sone enbodj nent s, X or

RptoEH SR BPeryy Ting. /F b (FHRMSPOTPRIoR gy 48 DYl

ri pE04f9h ARMBNRhEimen® of Xornfk@R (1) &PH,25€8 0f) t&( \N?] W may be a bond
tetrahydronapht hyl or indanyl ring system erein

dists XCRTPIRCS FsomippabIEER A O Wy ] O hatwerghl rngyand/or W’
9183?9@5‘ bﬁ{doxmeké")(t afnp?@ésl'hrn%ﬁgnaﬁy s&fstlt@fmé %91 & H&roaryl

13] I'n certain enbodi nents, conprises one
oingt Wosomephchoymifpdineangsagagh X and@s X cmﬂ@mﬁ abhapylb peridyt,

RO mRRE e B30, BRSSP b BT CB gy b el

Wothidmotyliphazol tl gpoxiandy], maddrolyl, atiazolyd fthiwigrolWWoxadaezolyl, or
%éraa%lyleﬂng_, WK of 5vhi_cl\1Nm_a§/<be Ptibnally substituted, as further described herein.

45



conpri se a benzyl, phenethyl, pyridyl nethyl,

di phenyl net hyl group, or the like, wherein the aryl
wo@eoongs@enparyl ring in any of these enbodi nent BCTH§200B064569

optionally substituted. [0114] In further enbodi nents,

X and/or X conprises a 5-nenbered heteroaromatic

ring which is a thienyl, furanyl, pyrrolyl, pyrazolyl,

thiazolyl, isothiazolyl, oxazolyl, isoxazolyl,

' m[ﬁ%%P'IB{ 'certaﬁﬂ‘ érﬁ%ﬁirﬂéms Wé@%rwqg ¥ Iboncp Mgﬂe@@ indYAr D:& Qf)mprlses

tetrazolyl ring, each of which may be optionally

swbsmyil.tnyridyl. p}[rmmiﬂ] thpgelf ey ﬁetselzm pachehwhichya be optionally

I, f
SRR, 21 AR R Aol EERRR R M i
@y kaidpy] ri@d.-pleferableg rsuiatlkleqqlwuh @1:R, CJleé,I PR OR,GR, 4(O)R,

ro N ' -
1 SR Dhl o B YD SR LD BB
heltsamwlr@d -@b kayl or (amdndikylsobstwdn@ir@ €abéteiRaiybring. In other preferred
ende or Cl-CA Ik I 1- CA het er oal kyl ,
CBPERSRARTK et Fomigis s ied a0 §hGhaT Ry or
G@h@iﬁmb\mhm plmnyi@h&mll thlG[ﬂhBhO}Q/ﬁDhMﬂl bbnaoplenbee, buthfhemyl
ubsti tut ed mn} roups. suitab for jts structur
Dhereian i tea Ryl Ao SiienEim e ol Doyt mune
@pﬁdf@p@hényedf;ﬂswammned on the al kyl portl on. [0116]
For conpounds of fornmula ( X, Y and Z are

as [YO6L I ptee FrBodimeg iy %?P{eif)nts aa‘?ﬂﬂ‘d “ﬂlgreaé AYBRIFES an optionally

GORtiRIdIShib e Rhg $118 BAGNRAY 8&sBrutalid4esle BB dinthed eABbNHents,
t hat have the sanme fornmula, but may differ in

V' dprieEhiE Abend yhereXoepiamisesan apfipually sehstiqred thingpleuing & ah
'o?tlénally subRtiQfel BraC AL QQQ Yin celcc%n %b@dﬂﬁ&llts af alg;]orgé comprlses a

koxy. For conpounds formula (2), Qis preferably
_t@-qgle or te@paBR)ing sub@}qgtp;} w1th aggpoOene @Q(l Ry, C5eff12-heteroaryl,

%l’kym%setﬁ Iﬁtéréﬁ)ﬁéﬂczle%% % ?e!féﬂéh &ﬁ%oé}&le% X and/or

hete nmany e
XCHK m;tttutedl with et lezst pnegphiond ioneaphghyl l@lg Svharebmadi phbheyler L

I%%Ma!rl ?ﬁ%}g g%( E_t)sé?gbe fum%a@{stl ufe% ‘tgf glysrt) ?’uegg %igsrchg ecfjhe{e%q asLSultable

IS sul
ffaramylrmgg.2) . In preferred enbodlnents of formula (2),

L« ts - al kyl ene - C1

cs TEBBT 35 6 W Pt p b e e ar oS o bl gpme or

tdifesent; ieaahe ﬁﬁbodwhmshwrmd we aelid ﬁgﬁl |y substituted

an e satu or unsatur te I me o
TR 2R S SO 1P bR RoSE Rp e, AR B Ty a7 $heee

g@dim %ﬁ%seﬁfs af -0 ﬁng @/);temmom\ﬁﬁsﬁfg é?trléhstYor@raeyl @Sheteroaryl group
escri bed above for  conmpounds of fornula (1) and/o

@9°} U grfgu i goniun i giog RSERCRLEY R B o HBHPSURARTRFred cycli

RIupUk & chtde twdh- fRMeRBerkd hRkd WRhda¥hed ¢ 1
gugg?ltﬁteJECI-CS afklrcﬁﬁﬁggiﬁgglk I ?roupfilﬁaﬁgﬁg

éf?@b@f%ﬁﬁ@h oftaese wﬂlé%wv%cqq bgpa sw&eﬁwg a fusedpiingeyystem, or

B Hras Bbiar l%ﬂfu S @]‘Btlénag/_' eaél?X\éQi 2004{ ﬂe%ﬁgs%%uted and can
PCT/US 007/06456 I'n Certain enbodi nents, Win

fiepdyiglug t¢ Bypr heégp@@,@ﬁ ﬁeé,ecmd feom @eNlanhReThusdydvaywf gxample, each
heeSeah ;gr{ Q)al}@( ?@ Reictn RE" Shilh b & moholclié oPREycli
ea@L%ﬁ s Hor a Ci-C4 al yY & Whi mohotyeli€ o %wlc
provided at least one ring of a bicyclic group is aromatic, or it can represent two 5-10
membered cyclic group provided that at least one of them comprises an aryl or heteroaryl

ring.
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group. In sone enbodi nents, -WX preferably conprises

an aryl al kyl group such as benzyl, phenethyl, or
walephasspenet hyl , or X is a tetrahydronapht hyl BET/US2007/064569

i ndanyl group linked to nitrogen of Wthrough an open

val ence on the saturated ring of the

t etrahydr onapht hyl or indanyl ring system |n other

enbodi ments, X represents a 5- nenbered heteroaryl

ri 'i'qﬂo@P Mh @;Beﬂifiagm%oémlaﬁﬁs SF O fRdsSE i&hfued (i f(ﬁ'jn il (9-(@deach

referred enbodi nents, -WX represen
J@{I@MRE OMRypPIXsenipialr eonpprise a ohecwl naphgydy be:éiléhyl mridgl, H

?grlﬁﬁghﬁyram‘n@( %CHEBZM% %r%%ﬁ?l er N r::EE'grﬁ %grroly{ %gv\rlazolyl thiazolyl,

nprizebhtosazplonekazalplemaditolyd mpazpb/éghla(ha@pﬂ indinio)yl, or
%#%iéel ]{r&ﬁ Egaé:rgrt())g 1c§n{£e %p%t?o%aﬁr %ubst ut\(}\ﬁl otrrZQre??%Iyog IX’ g‘!r\]l{]&mprise
olmﬁumdaahdyyhcsmb@mstfum@d bytfesind one@pthiesmnabiogydigtesdupt wited
i azol e or..o substituted ..tetrazol.e ri
[pgil?éj ingpywigh n<¥ [ eéle%"ﬁam&%%lc BOEEYSHS BQUIP Rkt %‘Clo
$)i.dysllid grotipeaiciCds ieBol gl BahlzindlazoTh, Giﬁiiazdil@lt Bdfrﬁaﬂmla;dlylgﬂ‘s@}ﬂ]mohnyl
an o ana

tl
ERRRL SRR Pl b o At iowh TR ool hepeigiinzol.
@kﬂszyﬁlacgﬁzéwppﬁuﬁﬂbp@ﬁdﬂpqm&zoh@ﬂ fpino@4ling1, ei@Mblinyl, QA2ME like; or
Each R2 in formula (3) can be Hor a Cl-C8 al kyl or
RetdfB a4 191 conpiisna ot or Gmeaberedsagpitrdring fuyeds Béf P Qit ed
afenfRRALHISFAGb &Y INideOSucBh XY leudhydriaphth {1 rindRyRn, % Ayl
other than H are present on one nitrogen atom they
AR SO GriBtorapyling systeme @ siwfamipd ripg sveipen haging e progtic or
tht%fdaﬁfmaqg %ﬁgé (Q%QVlhg b @dtﬁ}utewef ﬁﬁlﬁ@%yzﬁlllﬂa&d B' H%- 1'n§mbered
optionally substitu and can contain one or
aatpeyicbael herféwcefd@amrmmfﬁseslé@ a8t ed-mewherpd argl quiléte@aryl ring, each
%pﬂp ~ represent nononers

usé/fu]c%l S%Egg%?(gé%élgﬁ%unb%ﬁr@ di mer and di mer-1 i ke

pd0hds sorsmmhfeersd erabaglimentth & andfpp &l nadsbeaf phienyl mnk aghich can

( t

rﬁ:r)%l)s%‘t%ﬁ %Jted ﬁl‘) t%;vo Lm(l)%s 35)?1% Si}to@oo\?a é)ﬁ ﬂ ywmge e sul?stl%ted on
Sec Oll”m)tmrmma‘(ngscmr &canlder ®h k:mhbemiytrh'@drodqmthyd: gﬂoup) br an indany]
different, taq,.forma diner. or
bthB I HeSr 80 P By BB SRR - S B lelgpronfacc
dling ecithiyiing 0-4 Hedrbatsth@tedied GlonMEYO @d ISi mlk&ﬂtahfp'réfd@m
ragcélon th a third nol ecul e ﬁo%}%’almngH | east

BSRE; éndé‘é‘“ EPEIPTiSES ap GpYqpafly P AR Hg P an
RpG&ady Rsiituted @PRYBESg enconpassed  in the present
i nvention include both di mer and diner-1i ke nol ecul es

anthdneh picX andi¥emap by adersndrady sqledtesh ardran &g Hernaas e

Qf FreatNn dbBE L BodaREAROMB S 1M 2007/ 136921
PCT/ US2007/ 064569 [0122] For conpounds of fornmula

( 4i011§h(§ﬁhe@fX 9r chonmnsq:g as- W 6> )qlen\be@ﬁdatzramdé‘mggused to a 5- or 6-

ARt 1%%&ér9ar§1q{ngc&r§l8% @Hl%o&'ifneﬁt@ r)E‘Hb% it %@tacﬁlgﬁ to Wor W’
preferred enbodi nents, 'S or methyl, n

itkyough agra¢gpirin the sﬁtltrateqnng 011023}amp1¢ ) m?ﬁm%er@r@ﬁntfaor mul a

stenl GPRPEBDIG P u iy G el AT R 1 Hapy g W w
hebeghoal kyhyh ato@5a (D:bgatarajdd 5- @B6-membered ring.

[0113] In certain embodiments, X or X’ comprises one or two aryl or heteroaryl rings,

preferably one or two phenyl rings; and each aryl or heteroaryl ring is attached to W or
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Cl2 heteroaryl, C5-C20 arylal kyl or C5-C20
het eroaryl al kyl , each of which may be optionally
waawstsdoet ed, and with the proviso that U is nBECT/US2007/064569
i sopropyl. Optional substituents rmay include one or
nore functional groups that can be used for further
chem stry. [0124] Uin formula (4) preferably
conprises at | east one functional group that can be
B eflrdubh & RMARGE cal R JIRDOTRT 5 W “‘Fo?&a%l/e bg_% Ble Vﬁ’aﬁecaﬁ’ir
differént, to forma diner of fornula (1). Thus,
Gemprse a Wn@@rﬂhpm%léé ratidylagtyl, éw@eﬁm@hﬂmp @rrtb@bkes, wdprein
Vi
ﬁil (Jr ?etglg)llgl EhY, 1:n agg F %%{? enﬂ)&hﬁ%nts %9 opﬁﬂéﬁqﬁ? gi}ﬁlsmtuﬁd
I i Il'dél141: ap abther fmﬁquanttnrtsc Kpationy’ cmmalsemmmbeneé aeteiogiematic
. L0 th, such
i SBRL YRR L ATELT o RGP oL Bl e o B
conymhiliiondkzolyk, aigdlel, heddiankyl, to&adlzmoml ar thitrasrlylafng, each of
forpula (1).. In certain preferred enbodinents, U
SﬁwﬁﬁP@Q%‘%h?%&ﬁfﬁﬁﬁggﬁkyne, termnal al kene,
am[01da)] kydferr@ihvbaityenarwten ptesért bateagt ordieyekoaidlring €hat is part of

Rt acpdh CRL kS gt 6 WP T B frafikenst. C1-

(cM)a,lky(ngn cmrhe(e%alkyﬁ@ll@ﬁl NEQ rSRexemm SO.R, fC(@m; tCf2 &y Cs-12
nononers_of for es a term nal

Jeetyndde- b?r%]ﬁlkyl:&ép‘izuh%&r%ifyl%lhﬁé PRGRe BESIP EHER Ean be

lﬂ&ﬁgeﬂd@ntfyqq er&1dbEkyl, @ﬁCﬂ'hEﬂéﬁJafk?I ed-cihekqal os-chb h@c%ﬁ‘ryl
of two nononers contains an olefin, preferably

erte Ty lalsylepi G3-Cob éftFWary}?&Yéteﬁ@sqféVl%célranebetf%léFrtS'éJDStltuted

lwllﬁlll%&d?)@ sURBRITES i% sﬁgctfngr md%&kéfﬁ: hny a\ﬂtﬁ B{Ear?ﬁﬁ(lﬂ/l QlbetItMQlt may
nononers contains a free am ne as part of

ipe aptirnaly Heeringted op ticedkyl peyeipher Mﬁth a dlfﬁnctlona

e R L R o
mwnwhaﬂ)mn@ﬂmdempamdaemanWGu¢%m1anwmnﬁden@dbafnm@ommns
r
EB?V% tﬁy sam% égllrrﬁ]!lah But rgiyq{gf%ltgt%eoa{eg}i g%r] 'Fgﬁuen\/\fg 1Iﬂ & or 1,

un& Whﬂeint is daY 1$j®ftmrca1(bbn)f1;ﬁ Ok alkylyr GIsCdlelkbxye dior tawopounds of

e SR e R LN

QGHQQXMJamemgrRupHnathEuﬂ@mpfegcxmnaoﬂaﬁOBEﬁmﬁyﬁmmmmnmnm

ote a rO usi n conve tion am de
APl et e T B DR B g L MBI RR T BB a ing

MR O ReSréipe déslcﬁlkeelefobly irefolfiil 6 O MGk u@ e For CAR t:ahpudﬁgs &n
am de. Cbupll a _nonomer. containing a ter

é?wﬂ?é { néﬂ%%irﬁéfrméla}%.%f%@ulélr@aw?mﬁemﬁ ra&tz&s&}kylene C5-
Y laryak] de s aﬂé@el?eolgﬂiéﬂ- 36 Rekerblefn UPSROA/IRRE 28 of

be used to provi di mers wherein the |inker conprises
AAAR)IVeIapHanaky |S@189tuteéi@aé P2y §e eFturaigh opyRpptugaqdy Iy game of

Ql&-@gé@rhmdﬁgeﬂpwtiep\ﬂésgﬂs &nAlLohoronic acid may be
used to provide a biaryl diner. Cycloaddition of a

rmﬂlirifé} Te eornrdunilyef farmudez (3 en.t9. aAndl kyars dessnbed #viomgfor
B RGs gla%rr}?tﬁa EI% ‘39 Ir)ﬁo(%gro{?a/ L qseas%l &F%ﬂ?&%% ﬁ)lr Qoﬁlgo%nds of

I|n er conprise

Abrimeitan@1.i K eday be HW@Hrmno @M@aﬁﬁyubbetutad @lgﬂiﬁ alkdgehédienalkyl
%?@%tr egg IIWVeemthogh eenFsS E reHreﬁe cfsuh Oﬁgl%&]l I{l oﬁlgr r?bodlmentts R*
aepresents OH.
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cont ai ni ng nononmers w th carbonyl di m dazole to forma
urea-containing linker; the reaction of two hydroxyl

W@ owrasdenhg nononers with 1, 4-di chl oro- 2- but eneCT/OST00T/004569
a dimer linked by an al kenyl chain; or the reaction
of two al kyne contai ning nononers wth a bis-azide
containing nolecule to forma diner wherein the |inker
conprises two triazole rings. [0128] Dineric

rml[@ﬁﬁ] 98 cdFB¥n éﬁ&ﬁnﬁ%@sew& ff)ﬁlﬁlhzhéﬁ ré‘p?é@é:ﬁté Qf‘amlﬁcoflnker and -W-
exanple, dimers containing al kenyl or al Kyn onds

Aasepseents H X Q)N CHR) - Kavhape p ésdlid @8 2 ed gAch & iy |a_CdrC4 alkyl
§H§1§WA sRn gﬁboﬁﬁahy s Zp%fe#abg, BBl &R SryRA0S Blolh Uk as
| W nono-

rs may undergo cycli Zation ctions
denyi, pheneihgb oc diphenyhnatlyylL.nwi>eis @It@@hY@O@ph@ybmuydayEll grenp

tr I ' 9]..1
SR el N0 A7 S AT
subhydrbmaphﬂinrkgdayyl ringrsyhet. ehnalhdrymjabdlgnemslp( mbrdshtteaes

nerbefbaBh@Rivt fife Somiting TATRLTERS: lecieQfBe O s

Iprefgrresilendodinithe - WWX fep@sdntinCl O INRACHR) X pwhetrdipits (Bdrl 10w each

R HET reeg A Bs? e BRSSO ol <Bly | CLPPY & d

@Eheﬁ&n@d’cﬂﬂlelﬂ:aw dgpres{:rﬂélﬁadndl Whé&® moﬁ@‘ﬂ@aélaﬁepﬁ@aw substituted 5-
formula (4), Wjs an amdellnker -

roéﬁr“&%ré’ﬁ’feg ar}@:@@)‘q‘iﬁoir@-@gp %ee Oﬁhm@tsow it adpndwheyg X is
QAGPidRallP sd'ﬂs@cﬁte@ pﬁ&ly%p@élﬁwf subSHitHéR ¢hidZ01eQr BBtionally substituted
enbodi nents, Wis a bond where X conprises a 5- or
etrelpEP@d aryl or heteroaryl ring. In certain

e mﬂﬁqﬂ)mtﬁ fon%ufa%3)3dan QPHI draa 'o{)tYonﬁﬂj}bsStﬁo'st{thE@ @ 1 M}Jl or C1-C8

ring, two phenyl rings at hed to the same atom
cblf:tewalkalr growp, and eanropgls argiae Wyth Roif anrﬁfamther tiggndiipln certain

leh B Gtheh, #H i ﬁ%gg%loézt Mﬁ}l%&ﬁ%gc@ﬁ n?eﬁl%n ﬁYtﬁJor‘BP?r‘B%;g n the

saturated rin the tetT rona nyl
ri 128y HaemR’ inrfommmzeﬁ) esrdedi meanﬁs C8>411<1y$ omt@gﬁlk@rtam of

SR e ) IR BB SR Y D

lothes ﬂlﬁm Har@premnom mnﬁtﬂqgeﬁ(auoﬁl alepyzrn Qjaylbnalky)cmlme tkyform an

RN AR T

200 Zdnli36QRlonPGil (v&d%ﬁ&%hﬂ@lééﬁﬁtonﬁ)sa]zabd/fmmﬂ\s oxadd. yl ,

m lyl, trjazolyl hi adi azol oxadi azol yl , or,.

t eif33 D ichninopids ¥ Rl iveRiier ShdkpiosEt R M propaliion of
siuhataha ditneelliké Q&ﬁﬁdundm s&ﬁﬁpQUgn die @ﬁnﬁoeﬁm @or{nﬁ])as (IZ)C(B)S(S)
an optl onal I%a(bsubst ituted C1- am noal k<¥
&bRes(1R)- Aﬁ\‘ @d?@&’%srﬂén@?%’ﬁpthatlcﬁn Boyea 15&88@?%&%‘%‘6‘1 toa

Qfcoh® idHbRer(ifdlecufe WiAPh mREbAIddnRAT (FQdtdr:, (GERHD diRbCH dimer-
as a 1-am nonethyl or 1-am noethyl or 1-am nopropy

yl,
e Smag pmelisicoBIPgg S dpsstibadybeye. Urlerpnigry maxbrelinked diggstly to
QMrl (‘ﬁﬂl@}sl b :Hh:ﬁ:tlhﬁ(éﬁ t%ﬂ)u%ljr reggtlcﬁl \Jfﬁlﬁ a thgﬁ A2 ule @BHlai at least

al so be substituted wt - acyl or heteroacy
GO LRACtIVEIFeRIEl)As f@tﬁmdqrsn@bﬂdéle@ln fAncadingly, 49mpquinds engpmpassed

iir?‘ th@ pre%ht E’I{ngltﬁ)(flti&qu&ésrjoﬁlgdiﬁelt Mﬂid?rﬂ«l:r—lﬁégirﬁbqecﬁfeg EI?&ﬁli)ﬂbgneric

intermediates useful for the synthesis of such dimeric compounds.
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group, to give a carbamate, carboxam de, phthalim de,
sul fonam de, or the like. A typical enbodinent of Z

WO 200143692 hopr opyl , or 1-am noethyl, or anm nonek¢ilyUS2007/064569
1- net hyl am nopropyl, or 1-nethylam noethyl, or
nmet hyl am nonet hyl, wherein the amne my be in a
protected or unprotected form Alternatively, Z can be
a protected or unprotected 1-ethylam nonethyl or

1- %1@2] WWJ&M&S of%%[u@a (4) QQC% AJ Crh'n{ @1 Weﬁt?ﬁndZare as
adj acent to the carbo whi ch’ 1't i’ s’ connected, the

elhfrcrlhq:d lesgin &gt Cﬁiﬁyoqﬁds,@ty fgrr{nﬁ@;fl){(h)e Iy Referigd emh@dl(ng}ts JisH, R!
ORfo} Hefi gf oD aﬁ@@lé@%ﬂf' ¢ embodi ments, it is

somstlma pre ‘erably inthe (S) absolute
c of@12gLi A&ini ragnonfe@sid 2rmufa (ébwpm&nm@bsC b8 iyl £ ®)eroalkyl, C2-

hke‘ﬂ f\jfz %g%eteréarﬁ}%%ﬁﬁe@'g% ylegﬁ-f”c%&?&\%a%y%l, Q?c 1%%%1, C5-

‘Clz themaryl A°5- ﬁi@arahlkdbén @red20 hmerrezirmlaﬂ@r egabmb edivtisnayfbe

ﬁP&%ﬁhy sty TR ROy SRR IR Boppod Drljonsfipstens

hoiy isduie@ue dsmoife flmtiohd] grdupy t,hatican be pied S@rttished chdniikiey,

A 3 NI TP e o R R b b can e

|u|sd£ﬂ<t6 tonmctio @ﬂo?loﬁiéﬁé] Whieh inhjﬂkfetlhe @im&ﬁ‘cﬁz&ent to form a dimer of
aryl al kyl ene |inker. [0133] Each of W W, X and X in
4o SThgt. U gl compriseng gt R diensd prf group such as acyl,
a8eRA! ALny B zilR &I §R Ry dEx %&?ﬁar@@xy@'cﬁlfbgﬁﬁ rh‘illfoﬁ}@oxy halo
sone enbodi ments,. .eac% of -WX and - "W-X are
©h e likerapadle fipATtistPRBRE i Fhemicelgedstio g{gannyo @a)ﬁm@@fs each
rh§Q5§§ eRLpd \Wh fich %&H&a%ro&%eprés%t@an 6 R LR &mg
where p is O, or and eac or a C1-C4 al kyl
gpwptloqahtr@p@ematms trflounl p Wi of foppplad WIn ggriain @efeyrpiR- |

\@P]%F(gl?ﬁnut:s U E%?ﬁrm%& M&J?mal[ a&gy:ﬁé] telln?rllag gfé(&gén Qrggl{g?gﬂ #5%@61? aryl
suifese o1t anylévdlids meintye lrephriatas rem@pojatnenus ngocwmpaenioh fprivuid (4)
qrﬁe‘brg%:?eadttg gfs\/e%fgne?g Bfef%rmulg m&,r':&)d %{f .nd S In's pQCI fic

rises nally substituted
t h |[(H|2§] ,Fof enaapid, if eaqflycrfltwb ytlopopys af fokybla (4)kibompodey b terminal

St e e S0 eSS AR DS A GEatyher. s lusuaied

thibieadilB@eh ¥ twoax@mbinztdoyilains @fi olefih raetelayly artd:lﬂgnal olefln olefin

tional bsti t ent for X or X in o]
PR crbbe LIS ot s P ORs s gich o two
RERbREF@Ontainb S fred BINE S5 PIEIT U, PR € ﬁﬁﬁém&lﬂ caamearnx&d tdkether with
heteroaryl ring that is part of X o preferred

SFHERGIBHASY 12502 AgEHHT-£- SubonsDicsRear adissulion] halype. qrith

diked8BLdrE DRA e AN Sron@Pink BAR] dnYic A WRSH! dwdtiBShoMelsttan 8L linked by
| east one C5-Cl12 aryl or C5-Cl12 heteroaryl grou In

ok opfligminerie EPrarsap it 4 eskr opamige ligese i GLilnber ed
h et{(ﬁrZ@ rWﬂlenrajnl?leﬁﬁ‘rQecth&Jl an?éii oY\fo‘hhul@Y 1)I 1@@(%&(3(9 o &Bﬁ&ﬂérs

or naphthyl ring, which phenyl or naphthyl ring may
ihprgiag orpdernentarty élrncts,@méglioumced bpygorgirieedo tFoppragnple, a monomer

SR AP SRS Lo AP Py R

Iaemmrgy@npkLysin,g convent10na1 amlde forming reactions to provide a dimer wherein the
monomers are linked by a bridging group containing an amide. Coupling of a monomer

containing a terminal alkyne to a monomer containing an aryl triflate or aryl halide may
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[0135] In other enbodinments of fornmula (5), Wcan be a
bond where X conprises an optionally substituted

w@0za3@eyl or heteroaryl ring, and/or W can PEI/HS1HOTION4569

where X' conprises an optionally substituted C5-C6
aryl or heteroaryl ring. In specific enbodinents, W
and/or W is a bond where X and/or X conprises an

optionally substituted thiazole ring. In preferred

ERQM tHFH)RIﬁe dhﬁ'&s @vﬁét@lﬁ%@hﬂk{ap&)rﬂ 1se°sl-h*ﬁ g)lﬁlﬂ)‘rﬁqn(ﬁ%y af,touphng of

| east one optionally substitute rin
@8 a2 oiflaradoatalyie Befester itk an arybboramc h@tl @mfoe rlmdé‘? pr@ﬁlée a

% ar)tfll?l &: C#&o;ﬂﬂftﬁ)h Syiﬁgh&neg%gﬁtg@l{ngqn %Ei’&@%'a c&nﬁmng

I'azo ng I's stituted | 'east one p eny
m@cpnhmhg/ﬁnay brewszdfopranigd dimbenzotdm éln)hhker lsempiisox arebly king.

q ui (ﬂl%ld Wi ern iv&ld Lf{)vg gllo:pzprﬁfnh rrEaIS]/ibg %gogght t%e%% B%Xeactlon%th a third
Smtb@llletclomanhlﬂgyat h:adltwh maytiwmbllrtyds sublemszié reagfwrmét\hy:imme

di nmet r I n .ot her enbodi.nments of
P R oo g SR R o e R T e
\maeﬁ@l {if tive h@droiylobntfz’imng mebnemel’ V\F&hl 1$4- dmhlleﬂ;emﬂﬁaﬁd ty fhod

5 Ry LA SPGB 200,

FWithQiShis-04idedcontadiifgaliylded@Ebinhy HinRF whadianyd linkeNgmprises two
system each of which may be optionally substituted,
ddazgledtigi-bed for conpounds of fornmula (1). [0137] For

50 '[@ngP dsinefic fnelebMbAsiay fo urRBeh f@thet-readlon For ¥xand¥le Mimers

, Zis as defined for conpounds of formula (5).
rconaginzpdeny orpltind Sorst nay bl @ Ptialyteduest (o givelkpk or

\élkeWI bgndsYAc%yléﬁeeor% Q@B}leﬂ@ gontilﬁlﬁg gmm&;go 0951%(91
(5)."Uin formula (7) isS as defined for conpounds

freacepisavith(mgno- Phblﬁyﬁéﬁ@wf@dmemwpwwglveLUOIysyc&lcgzazoB
b1k C8 heteroal kynyl, C2-C8 al kenyl, C2-C8

%lé{%@élglhkeny optionally subst ituted C5-Cl12 aryl, or

opi913AhITh yertasumltddtmm@obf @R 4arlis ah kytiongH psybstite@d WRynyl

2001L 16921 RETLLRRR07LO9450 1o LAl FRRHDFP0
CH,)\Ar, g\gerg ?(me(})(‘rl r’(:{] Y andvAr 1_Z aghdnghngs ;m_bwgut(défwllth efdl(l)rfonbréarl group
ARG R BBl papotdndtoger yn s fhing otglitan
Rompiies V\bhenlgﬂ,faiﬁal;yl ?rlgla?m)ﬂ _angryl Balids. deE i ned Ef ((:)L ]

o P TF O crdbndeniio il @ e daayie TR afd X

hegraemal- €yd)NR- @CHH)nge whed peshadirrent SachRBisanek a (B4 akel
the same, and each of R6 and R6' _is H or mt{,‘g—" I n
e Eneiberiembetisnegs. Wos atipng Wiegs X cofpsises gg- oRf-mgmbered aryl

Eoﬁﬁ%%%gﬁ 1§ng'ﬁ Elrc@HQg ?i"enb%%lﬁllegt@ fm&' @ o]iNglﬁﬁ)/ gbgl)itué\,ﬁ pﬁénx% ring, or

) P@@éh@@s aﬁa%\bd fodhratamp agqbh el Wt Prtied teeahxslzélablahxll or gdanyl

%uﬁl’%k&ﬁt% %[tﬂ)%[ély be Wt%g%h a{:no(fpeﬁ %ﬁgﬂ%le ©n tlﬁrsafﬁi"‘ﬂecﬁﬁlg%f the
phenyl dyl, 1 ndolyl,

|t¢mb}/drﬁ@phﬁhnbmzmiayyl rmlgémszm uIrnaﬁlyflr embedimonth Pérféyiln optionally
Q%ﬁ[u@d%@%f) %—%embered aryl or heteroaryl ring containing 1-4 heteroatoms selected

from N, O and S. In specific embodiments, X is a pyridyl, pyrimidyl, pyrazinyl,
pyridazinyl, triazinyl, thienyl, furanyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl,
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benztri azol e, benzoxadi azole, or quinolinyl ring, or
the like. [0141] In other enbodi nents, Wand/or W
WO epras@at s a C2-C6 al kyl ene or het er oal kyl eneCUS2907/064569
preferably substituted with a carbonyl oxygen (=0 . In
certain enbodinments, Wand/or W is a C2-C6
het er oal kyl ene of the formula - N(R5)C(O (CR72)p-,
where p is 0, 1 or 2 and each R5 and R7 is
IOQ%&@ qgﬁ@idl)yl lﬁ'n@a[zolg;i['tr)%dzolyﬁltlﬁydlazolﬁ &Qﬂ?zo‘ﬁ‘l‘cd?tetrazolyl ring,

enbodi nent s, onprises an optionally
@@gﬁwﬁuﬁ@@%ﬂﬁhwﬁwmﬂwﬁﬁ@ﬂﬁﬁﬁ»tmo phenyl rings attached

to [61'3?] Sh‘?gﬁmﬂ}ug&g forYM %(4 Z 1s%815tﬁ)n§ﬂ)t &%Etﬁut@@@rﬂﬁ6 aminoalkyl

group can furt er su tuted. I'n fur
evibddnarerengin Ayrawndedaming gr@palmme@lbhém@ms @If kyinelaé4) Zcan

gBﬁ a?r?lg(g gkgpgl%a}% nsy{lﬁ? Ci(zg)l &{)ﬁéﬁyl qrvl\n:l%{lgoe%? eCI ?ﬁ%pr%g)q

@ﬂbmdhmnms groaﬂ(ﬂ‘SubetlttFﬁﬁi wamlml olRk7orit§o bbtmnallymlblstyht,ed ahd"Dalkyl

A ot RER P BN SR SR R Hood R et o ) i fomy

etdpdineas bf fkmdla (8, the Roind/is éﬁenﬁrot&néﬂ lﬁmgSl t@}ﬁczd @fniie@otecting

for co ound of fornmula a .
PR B S DNBRce hade flomi Sk g A typical
MO RBIYf Y, is Uahﬁno@r@} Gslainkly)etylyl, o@mﬁ&nethyl or 1-
het er oal kynyl , C2- al keny - C8 het eroal keny
éieﬂtxéar%m?mwl 1L m%@tl?%ﬁ‘fthx} %ﬁ‘é@ﬂ%ﬂ@aﬂbﬂ 7("}1‘?2618 rﬂ%ﬂ amine
%air HRRA A %@Jcle}d oS bippibditt B Cﬁit@%@av@l’yy Fahkyd a E%U@d or

For conpounds of fornmul a éﬁ %ﬂneac
anrgecteflzl et@lamlwmqpyyl o§(l eykfylamuz)e H Wherg 4 hassa @Jgp] (ﬁ:@@r
anrac&lemﬁéJm%an tofveHidHUt ﬁ%oﬂﬂe):te& e @ﬁql defer m@? Havlg@lthérsthe (R)
as defined for  compounds of formula (9).
©o s odresfigiratiany digf spe¢ifip ymb@h@hnt@flt ip. sor@tm(gs preﬁprabqul'n the (S)

, Zand Z' is as defined for
gg%%%%%%ggg? ébrnulas (5)-(6) and (9), and R6' is as
de][(ilﬁé]j In fsqmpqy@ﬂ:p(p;ﬁ,fnmgﬂa)@) fearhnafVaar[ddy . indepemiently represents O or

PCT/ U 740645 [ Q145 0 S
R N P
memrrefsemouﬁlds oﬁ&rnﬁl%t (@). InPrefared eﬁﬁoﬂlnqnian]qu J> ars H; R'and

ﬁideg ?)g%lnthy}/ I;i\nd H}. anldn CO LI-'J(In oige.ggm{)/é)urn (’)faf%(m!g? (’5) iegﬁg
£epréssnta s lidedrian ﬂﬁbaflﬁ)deseﬁiﬁﬁ@wﬁd)ﬁlpomfds bofamibias1)((3).-Io Pyeferred

E@ﬂ&a?eaéﬁta o QB TG gk < G T T it kB0

%mnk mmmhR |s+40rnmhyl InceHalneMNdems
al kyl ene group, where X and/

[?1&35 rEaslb?ﬁ %n&i R ag%sm Pupand BhiGH¥Ia (Drigpyde Ipdrgendently

@a@&é'd s6 iha@Sarlt RENBR Jr QiffeR&i; IR AIIBIRRenW/ &ich VY swixdand -
ot her ~ enbodi nents, Wand/or W is a bond, and X is a

Wt Xaky dicoamphinspraig enbadiaiy. qasthyy andyWt @pmbe papresented by a
%E&lﬁo%? ﬁl%%l%ﬂt@(@)ﬂﬁrttﬁlz])p Wirtrep &k ord y\éﬁ& eaEﬁ Rr@ﬁ%ﬁlta cﬁl C4

phenet hyl grou 0146]" For conpounds fornmula (14
@Q@hgreﬁp Jin specifig, engyodiments\iyv Jadai darg Qf@l\&?s whiet Rrild of pethyl.

co (

of '@gugﬁg C%Iag{ ée}ﬁl{agglrﬁlélts G’!f)fOI(TElla’ (5‘, 5% an(i@r )@ngg&s%g an Eﬁﬁ)lﬂally
substituted 5-membered heteroaryl ring containing 1-4 heteroatoms selected from N, O
and S. In specific embodiments, X comprises an optionally substituted thienyl, furanyl,

pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, imidazolyl, triazolyl,
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defined for conpounds of forrmula (13), and Uis as

defined for conpounds of formula (4). [0147] For
wa@omopasisels of forrmula (15), each of B', L, m PCT/HS2007/064569

g, Q @, R, R, W W, X X, Y, Zand Z are as

descri bed for conpounds of forrmulas (1)-(2), (5)-(6)

and (13). [0148] For conpounds of formula (16), each

of B, L, m n, q, Q R, R\, V, W W, X X,

1a<§az%!}fi* Céadlgioglatﬁ t&ﬁ%&l&l IQng ddf%n:ﬁ QURAKBAS tRTx &0yl as

(1) - For conpounds of

fcgmm)p,nés ij_fp)‘mul@@ chrde gﬁose Qescm]bed hqreln a9 prefyrredrubstients\when

b

Ot Vi B 75 808,88 550 LGl EIROMALR. »
¢empned a ponenssmiderdmnd fing s dastribe( 9pove| m@a@llyTshbstituted with
GOIRS? Hﬂéjés.ﬁflz A 01' ('E‘é’ %T%.h&gma%f)% §f’i}l Iy rr?o‘%é‘é ed ”1%b ents, X
nore chira I'on” expr y |nc udes
eamprisgh a§trm~rﬂ®mrheteaary&mlng swstuaaadmelrva fehstone phenf! @aaphthyl
di ast ere m xt ures
FBr BT R o AT RRLRTr SR RS ERAaoht B F8re
dulasituetite @erraitesl f&ufc halaSNOH EFQIRs GHESKR, rd(neR),, ORNhd ISRy hytre R is

Qer s havi ng an enanti omeric excess
d éff% 1§

?E &G yRvgr efeﬁ%"rllky 0% or greater than about 95%
Subpeit3st ug Bﬂlelgd’rﬁbbldﬁndh&ybf&idnﬁ@ld 6% Wda Kneboad wisleeX @dmfrabs an
centers, and each enantioner and di astereomer of

R fhstituied £ S0 3l drPieradsy! Rngit/as W et ko Dot evhgre X'

|081§1b1‘1@§ én B‘%tfo‘ﬂhlﬁf JuBQitHEPOS-(Bf ard1 R EP6EHT i) . In Sheditlcar |y,
wher e b bonds are present, t he conpounas can

@mbgqhmieﬁts SWred/erWe és ahondiwherrX andiorgt copigFisesiag gpEmatly

tsﬁ%tlhﬁ@ﬂecﬂltakd?@nng NG f})k@&?ed%ﬂﬁ)hdlﬁgﬂetﬁe tlﬁ‘a‘%bl\é'rﬁilg% du¥stRed by at
well as m xtures of isoners WO 2007/ 1

%‘#T/Quszngabﬁ aggdutefl QD112 adriagyr 68-(@Ranpilled seffstituent, or a
: Ft{eﬁ)%rﬁldof%gggpﬁigsqs Ilplga &Gr:ar 353) &%écﬂfh}boﬁﬁ@ng the {hﬁzole ring is

ustrates a nunber o unds o
Fwaseltqdé:praebemonsmeemt e@hpryéfoemzuoémanyé ;bemomenyhhdnzmhmolyl
C. t a n
t%]ﬁlzlg 1 go@n dlo 1ﬁ]yq E%I%Fl 19a>i &al % atCR wH%h rried 'i:)g [fu%ﬁlell
pulfshelterdedn is [mﬂﬁﬁtﬁ]ed Phe dqmmmmatﬁgl befnzylhphemethﬁnir idometinglyenzy1
be isolated as salts where an ionizable group such as
Bsic amine or a car boxylic acid is present. The
i nwarm an othBﬁémtdﬁﬁndnkbﬁ)f féiﬁiulaS(SDfeadhhﬁ% aIQDWD @uaotsx)l\tmmHR)p-,

SR COGERM iyl PRERRASY D S0 haRafioi by areaay

eizs@maéde and®Rlah& X0 ﬁre @@deﬁér@e@ry%mnﬁ @fng&ﬁ‘ tw phdn ?Bﬁﬁgls Qdt a
organi c. or jnorganic bases, and salts o

O PR kP A e RO O e B OB AR G vied

aS bé&kSribedTol Qbpodtishfor@@dnteri ons i ntroduced by the
reaction are acceptable for pharnmaceutical uses.

Exé‘?ﬂépbfobfomﬁ?@ﬁ‘é@a‘mf@%%@ @), gtich f bl R V.t By Y. and Ziis as
A T ST ()@11(@ offommalem hydr oxi de, potassium
P

hydr oxi de, c.), alkaline earth nmetal

[0138] For compounds of formula (7), eachof J, m, R", V, W, X, Y, Z are as defined
for compounds of formula (5). U in formula (7) is as defined for compounds of formula
(4). In preferred embodiments, U is a C2-C8 alkynyl, C2-C8 heteroalkynyl, C2-C8
alkenyl, C2-C8 heteroalkenyl, optionally substituted C5-C12 aryl, or optionally

substituted C5-C20 arylalkyl group.
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hydr oxi des (e.g., of calcium magnesium etc.), and
hydr oxi des of al um num amonium etc. [0153]

wEx@npbe@s1 of organi c bases that could be used PEUSZNOT/064569
trinmethylam ne, triethylamne, pyridine, picoline,
et hanol am ne, di et hanol am ne, tri et hanol am ne,
di cycl ohexyl am ne, N, N -di benzyl et hyl enedi am ne, etc.
Exanpl es of inorganic acids that could be used include

hy ¢§130 1 IFeF L Op%h@s offféﬁﬁ{u@ab(%?'éh&l Ael fh n'nt b, Q @C'I@' R, V', W,

sul furic aci horic acid, etc. es of

N g&nkc ok Feand |1Wélef1mdrfpt:coamoand8@iénrm@1aa(é] @) oexetdc
acCl |
ir6va0f %f ?Jdln&gﬁgéﬁ éoﬁﬁ%‘ia{@ﬁ%ééﬁ Jé‘?”.l' q, i‘% drie%uf{f W, W, X, X,

benzenesu iC acl oni c
acind Z’ yeas eteesifbof aomvipourzdsiof] forlpiulacﬁl)u(éhels(d) -f60. nEechaIflRé and R® is

%&Relﬁlelﬁi) ﬁ rE"l HQ gﬁi(Pfl gr @ 1 Re:: lhgt%ro%\‘hﬁp’f] IQ %is'etferre% gdl%%}lt? SR® and

or Nl
B talne thasamh anchmcm of R%andsR Subllor agttys parsbing embbdiments of formula

TR S Sk bt v L i SHREF RS el Nrorces)

canplse R 315 ocONCaiakiyhgndAr 1le tsCHME el OB @ﬁtﬂtlmfedamycu

%‘%}9{5%%&%@% 0&%31?3%%@% sae bk Pl hiohe, ftiny

PoE@NLiamd1A, Ru6line] @BdzolyBbehzof GO ABhAdIOAES 1, GRfilziRRlazole,
optim zed for various conditions and routes of

DeRAZakr b oxAae I g aE0g TAhERE ORI kS wi dol y el i ed

oN [$191] SH6MePiHhiRRATRSts, WCAnddhr v Iaﬁﬁeﬂgtaqm 86 alkylene or
Phar maceut i cal Sci ences, | atest edition, K

patsTaaiknlcAg 2o Pretarably subspiated THE tIRi9oY] qxvgﬁilé Eorpesgdn

%mbS&HEQﬂs'rW Afi/of B8 id I hineRrAMYIXESF i fimafa | east one
rraceutJ] cally acceptable excipient, and preferabl

W (RE?C@)(CB&& vdaee psigOhl exdandicaeit Roanddy it indepengendy Hor

30 26l 2R B R iR RBEASR I Bpongy subsiniea

iphererhting ror av%plwuyltralgﬁ estached tp dwtsame wiodheof W 1of Bt ywldfre either
ﬁ)ﬁ&c ogni%a}% %:4}1 &af{nttl# l:i%{lfufedh 4l u%tilgr ?1} Iohi?ﬁ%lng Wanﬁfo?%;’ isa C2-

reas
rm Iammnﬂ;qume mmmectammﬁﬁmp)m@ﬁp r \ehare each af Rf a0k is

P M aPG - AR FoeeR e PBan GRAS AR B i o
'ﬁlitﬁhﬂ Qi Omd Hr XF cdSIhphslemMEdS]itlb@zﬂlyaﬁEstlaitﬁtplﬁﬂyltrﬂ@ |oEp)trQiyl ring.

il Shncatiectineya Somigah SGhEEhM  REW. XY 82 as detnea

g‘bl%ﬁfp@lhlﬁl@ epfintil $9). Wy iRFodmuldi7alet asfinep @(Brr&bﬁlb@l!dﬁls of formula
nmyast henia gravis, Quillain-Barre syndro

Lhel T RieEsEteq SMBOTIERR, LAitad: Hirh sy B 1t & heferontky T A e
RleAYll @2-CeMB@RRIkdhI BEEs aﬁ‘iﬂg)aﬁ(yﬁ@}t)tﬂinﬁﬁ}a%stlt{lt@é Bslc1Bhey, or

conpounds of the invention are not on their own very

optigrBy pebstiisd S -ERharalkylggrothei r activity on
DO*{qﬁQB] ol %&Ln&sﬂﬁ f@ﬂ‘rrfui%p(ﬁ%) Qich%if pen, £fd, eptRr &4, Whivehx x°,

natural , endogenous substances, or the ey may be’
a?o@ritZ éﬂ?éldefllkﬁélrfalﬁ@mppénfb eb&rantbes)-(Bond (@x@mlrﬂ els asﬁﬁmed for

shown to strongly potentiate the
ac%wt o@nﬁgﬂb) or etoposide when co- adm ni st ered.
Ac t@idd] rﬁgt yomytduedsods ipowirdd 2 pfachiv Li @uv@hRi AR , VW, bE’, X, X',
Y, Z and Z’ is as defined for compounds of formulas (5)-(6) and (9), and R is as defined

for compounds of formula (9).
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used in conjunction with or in conbination with an

addi tional therapeutic having anticancer effects. Such
w@odrtisenal therapeutic can be a drug, or it CRBEI/D82087/064569

radiation treatnent. Wiere an additional drug is

adm nistered, it is typically one known to have

cytostatic, cytotoxic or antineoplastic activity.

These agents include, for exanple, antinetabolites

?6143]5 F%YE O@}ah&%f f&lrrh'ﬂjaa(rlgﬁ B4R of B and =B’ independently represents
or o- oxyuri di ne, B%@m:lta i ne, hydroxyurea,

nﬁ Ot F2e0% élzeand@m cprndioy & indppprdsn@UuLH. ascmpemﬂs@if formula (13),
%Qéhod’fgnp% InI n’, CQS ﬁilaﬁ] Ry, Wyc)k 2Ph2 ﬁﬁm@ms 9§%ef1ned for compounds

i ntercal at’i hg agent s’ such’ as adrianycin an

f fayyalas (10118), and B))eOki In psferradesibedimehishi angrme asule haeaﬂ and q’ is
a s i L

SASRESRELATES 1R GOFR I pLATUELD G seinenposimens

tVo pmd/etcwms A (@pO6 sibpienageup, wherehX d/@r€ is sruthoa;slly Substltuted

PhOBER R, & Pb PR e B BE Pl of VL S: Prd ane

\éhib@dhhﬁhtls,rw an@od WK iisnaisend] adixXbistaa¢thgdiotapashyl or indanyl ring

flavo 0S nd_hydr oxyst aur ospori ne.
AR G A R S PN G e e i
t hg)lqemu&dﬁpoeﬁdstdwomvmn) Qzﬂ:hloﬂsli ImdthIhbsxe X HAZ are as
af fect Hsp90 (heat-shock % Sui t abl e Hsp90
idatradiie 6?18PqUALY Rfdemudasdhy ; r@o(é} RRAHd Py FclyOfcH apgl q are as

gefitharenasaipduRR G fafbEAMD M tNisd8 hémRE EM%%mki&ﬁidbl of ﬂaﬁnula
17-(al l yl am no) - 17- desnet hoxygel dananyci n (

is di hydro derivative, 17-AAGH2, and 17-anino

der[ﬁl\l@} 'P\()?@orﬁ};ouQ@sj dimac('lg) eM%@BaSL m,n,1n,q,Q,Q, R, R, W,
di net hyl am noet hyl am no-~ 17- denet hoxy- e? danamyci n

M?W@)’ Z anil-Z’ gxeog dbsgaihedipe sampoands of formulas (1)-(2), (5) (6) and
gﬁ di hydr ogel dananyci n, which are disclosed in U S.
Nos. 4,261,989; 5,387,584; and 5,932,566. Qt her
sul@1dB] dFoHsp@Bundhiftiproias( 1 edchdé B ddicncgl, R MO, R, V, W,
0 PCT/_US nd. oxi-nes r
3RO 50T RORT RO RN 2] 5
Camcer Drug Targets 3, 359-69 (2003) and in

YR or Fmibugs AR TR Ben offi 1y Rag W S ROR pw.

6899%0: Y Wdnd 2 Q05)s; dep.iﬂibbdlﬂ)r defﬁpouaﬂs cfesznlﬂ&c(m) @s, (PUad (13) and
P J24FC] andf PUHG64 15{55 P s et al., ACS Chem Biol.
Ils as flegyed Torgpmpoy (Og BY1a4Rd t hose disclosed in PCT

Appd1isoRtTHhe Bo&?@unﬂ%ﬁﬂ@%&gﬁﬁ QypRially edrdifbne sreh@e Glﬁbh@' bdners.
derivatives disclosed in PCT Appl | cation No.

200 51vepERsAPresihyingludes ea?ha‘Pi‘PlteﬁWﬁs & e&d‘ﬁﬁ% ﬁa%ntlomer of each

Q‘ﬁa%féfe@ﬁﬁfjoﬂ tHe 08ds RcriBbd andBhiQRKG - thdV; pafi@iily kRhio

vol . 15, 38-43 (2005). Antibodies or anti body

s Fee snglh dinsterepaers Pyl ay thsiones descritepond highly eatighsdpe

%g{ﬂtl@hl%fs%ﬁﬁgg %eﬁﬁﬁ'&ﬁeﬁ&ex@éy &, )| dt I%hgle} Hﬁﬂ 98% ()Pf%ﬂ:gtgr than

and can be uSed in conbination with the conpounds of

taheut 9ﬁ%e ﬁvb%lﬁlen[ D88 maNisarigdludsone et wers chudiverters PRARICh
Pa tio Cd?ﬁ ePonf dtl tﬁ&ggl’,lbsﬂ{l]lg tg-!}!: \{vﬁl ?s%xtu}-égﬁﬁérgofg%naﬂ

a m nistered as rugs urpose

amcgudatl whplrtbef eoped, thfamv‘altien Smtllar/le ereaegrtmlhtes)oods arehlessnt,

Ql“tl to!‘rndi)gl%ndts %anp% lgeth slog%e ca%aeﬁ %.SQ e I‘ le grotrafn 1SO IIlICI‘S t%le]tlnvgn 10n

includes each isomer individually as well as mixtures of isomers.
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anot her therapeutic, the two agents may be
co-adm ni stered, or they nmay be adm ni stered
waepanael y where their admnistration is ti neERCHUSI00E064569
two agents act concurrently or sequentially.
Accordingly, the conpositions of the invention include
at | east one conpound of formula (1), (1)-(3),
(5)-(6), (8)-(9, (11)-(14) or (15-(17), and can

0 pf{ﬁl%‘i?'ﬂlé&el?r e Eﬁ%lé@ e sé?éctéﬁ%ﬁlpéiﬁﬁlk bi @B ﬁlve&%tno’m%é £ or
her apeuti c such but not limted to,

ostatic
ﬁu@g@wm BNk eﬁcoamv@s osrqnnpmy Thefrerepretenbigiecisl prefiesred
t
B B e e TR DR il b Ty ] ARG
@mcfmally depiatabiredswpreferrad. | east one conpound or

or TR0aL 8 BB iF ot e AP R By T IR M Sk

gutd]ptsu@rmla takienape ot & carbaydntgd dgseentbdtie alyemen includes the
larly T TRAI body.. TNE-

SR Fonfrgt i s PaPrSREED Lha Rt oIk e sae

Qe pPaBlrdowans thefartf v ihdiwde o exnrrrmey sdi| of peidip @foﬁaﬁs formal by
manner suitahle for system c, a istratio L
STt orgiy i QPR Biee™ & i Lot FRHPALTBRADY tafon

Wi digimid dr@ERgRSdcER M 161 as ithR] @G tki@dhs (1Bro@uced by the reaction are
i nt ranuscul ar, i ntravenous or subcutaneous | nj ect i Oni

afgreRlsder H?F%??é?‘é’&alf"é?s thxamelge phigpreanic pagrs il plkalf meg
%5/@1’0);1@6{5"@@ i, sbdigh h9Moxidib) %Ofa@sﬁlﬁﬂd hadrbQBe, \id )l aigane eakd Metal

i ncl ude diluent "as well as, in sone cases,

Aofraviden @ 2. 9hsAErE, mpges Ny aie ). padhyshierides of plppéumyggmonium,
grpounds can be administered also in |iposomal

C%)OSI tions or as mcroenul sions. 58 WD 2007/ 136921
158p G amples sgwganiQbagds| that gpeld b vsed npclusis dgmethlamine,

{1[@5 ;H‘éé p?zﬂ&'h&’ (A AREE AR ISink Qfletﬁﬂm(jlﬂhl‘?ét [r?eiﬂaﬁ&arﬁfnet he
or s tem'c treatnents and sonetines a
fdmyclbb@azlanzl@d Nt ¥ e@bmmb@ylefrmgne iettc IExdmpleeofhocrgarfipacids that
| nt enqu i nt U
<Ol %g &? 1§c1udle%ly<grr%<ﬁrﬁ4§r 3 diec;'f‘dlr, \1}%<§r§1?rt8ﬁgctaa{lgd§ glzﬂc (ﬂSl‘ﬂ%ul?l% acid,
@hdspﬂmmid bar Exangles odgllmc\aerds irelude ﬁrmmsactd oxulic acid, acetlc

rect I nto the tiss 62] For

AHISEEI o SemiesPIEte, Regerdsmithald &3 fRtic 1éd
aethaaeduifomahcifl Ofeﬁ;&naﬁlfbmq tidid, p-®ilebdsulbrtc ffid, 8¢S m@ﬁnaﬁl@ed
or a soILdforms S&I bl e for sol ution, or susggﬁ
Pk T2y IR P H R  BHRIDSP s, a0 salts
bildicahlifo zﬁ‘i‘(ﬁls’@d:lﬂﬁtaSpalr cUllelutan¢ agXfpl e, water,
Q Bl tRCdcurd o |
sal | ne dextrose, fg%e ycerol and the |ike. Such

cofPod] (ThgAemperpdseidhe WEFIAR fambrotipd © RETPafFcbpBRaCeutical
%Hﬁﬁb(l)s‘ltﬁfn)! c&%ﬁﬂhg ROt SMCRnRSueSrtahNer f@fmﬁ&@»{'l §{3f),Y(BFQS) (8)-

ents, pH buffering agents and the e, such

1< r (1dxc! rnéi (18bdi7unndietdeast ene p@w«t%lﬁalhtm@qpawkaq@pleahoﬁuch
%Qmwsﬁddﬁs c:{n%%%hm\é%ﬁ %&Lb%n&}é%ﬁ'dl{‘&{é ah@Ir&l?c% of mhﬁ{}ﬁl&h%mg

drugs have al so been devised and can be wutilized w't
tgh@lamﬁlgﬁ@ irididely frelieh on ifervseeht fugppsesSadudifgp Remingiopls @,_m_s';_har agputical

%@fe ggst edélm@ %ac@%ﬁbh%ﬁﬁ\% Cﬁ) §tr(])5 A S(!OH gﬁgg}gt%gm fse a

n such contro ease d ivery
whmp@mdmb thepmveatien admixed with at least one pharmaceutically acceptable

excipient, and preferably with at least one such excipient other than water or a solvent

such as DMSO.
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[0164] Systemi c adm nistration may al so include
relatively noni nvasi ve net hods such as the use of
WG epa3eori es, transdermal patches, transnucoBEl/US2007/064569
delivery and intranasal admnistration. Oral
adm nistration is also suitable for conpounds of the
i nvention, which are nore robust than the Smac
peptide itself and are thus advantageously nor e
or %1'53] GUNe) %Mﬁkélﬁ@é @t‘thﬁﬁ'vérﬁ‘l%h %re sQftdbre ﬂoQﬁhﬂ'hd\%dt% Y4 ®f cancers.
capsul es, ets, and I ke as in understoo
tlhﬁaramlar l[h@nas]sulséleé@ trﬁ%sme@pblast@m welieklpsems, breag ceﬁcmoma
t
%je'iqn%ﬁ réﬁét@ﬁaéélgéérgé‘ ﬁaﬂ}cg e Mf’ﬂn@@& Sk@p??ce?lﬁlqlt g&ﬂédr?ft&h kSton
E@mnemammki@maﬂedt ald r@ejrsmaléwll lugg cacigapposi tory is
O 3R ARE BB, MRy Ly S Bk, BRGNS RS une
ting precl udes ef e or'a
'ﬂrsardgd;epamdulqmtrhdnwmd artluamﬂnnlsyvasapmbl g@orodrulonephritis, type-I
Ao SO0 O e £ LR S BSRIR R Y Bl i precions
K78iey PO Iops ARANR A SINgINE §avIE NG R TR FEIET AT R

fvath astobhmohsedskecht RedPSehiletd, €hage ddest raad Lyne 166]se.

Tr sal delive is al so appropriate for sone
¢ nEREh G R atte eiondreaPr o Ber RUBAER SHORHRudhes

tdBsend GEMIRSH dcki GitSordpotéiiati o vfeRy dfRbts BB YthOe:fREWGENVECE hRj be
transmucosal |y using technol ogy and fornul ati on

RRURGFEIP8FARUS AP RS ARROWRF they lleebea%dfhtloP%j 1163’7‘1136?35@%1]98?@5% For
Qﬁarﬁ[ﬂ@ IR mels e Belh Sowatb @t?on%ﬁj Rfdn@igke tﬁerh%tlﬁquH)Q§ or

resent invention, which nay be used in
stoppsitn whansaradpinistersd nooerdingy. th%@nwum%mws@gmay be

RGH 11458199&419@ ARRS: inRALIRESHLE & 1 AATRASHL R0 Rhidshe

present i nventi on, are fornulated into
phiganess effedts aucly a@ht@m@t therreeugie 3@9]@ # dypgrer lgan be a radiation

SRR AR ARG ORI OER S0 b o D
icpigstel, eyto®xicror titmegastimagaity i &h¢se ageptrpodide, msxapiple,he

. i nvent.i ob
%ﬁtglﬁﬁt?gog{erg;éﬁ% asg ?}I\s}eﬁe Pfﬁud\rﬁlgémggit ﬁl\ll\%g§ Elé)oxyu#qégl §9rgc1ta¥>1ne,
algzdmoeymeat, hethd&&iatee ENA‘IMI&@ egehiscuches p»dmsezctﬂlocrhlcaambucﬂ

?fﬁ‘\t h L&Yl ?al a%,éet ng%{gfaglzlghégq %??Iba% gﬂfuﬂécm 51‘15& rlmé?]xtantrone;

[pﬁil;ﬁﬂ]synﬂli&miiﬁhlﬁtbtfﬂcld aslageataginale, wiclidhe dafdn purdpecina
variety of factors |nclud|n the activity of the
SOFSCRIETAST | IBBIRIYE SHFIGF CAPRIOBEES PP ISoR; ﬁ?g%%?“@mﬁ? Jyjahybitors
Qficht RRtoPEIH@S andS&ifoside; mRfFretRild iHEbR&E such Recdtie @fchicines,
adm ni stration, the tine of adm njstration, the rate

Srclgaeh mbBtinegind MocHiP; @fhkarsy iflibiiers sych a Hpvapsidsbund
Qﬁhﬁgp&ﬁpﬁmﬁqrox%ﬁﬁu&ﬁgﬁnea Wef@ﬁfédeialﬁlt@flal daRks %rQBJa@fﬂimstratlon

the duration of the treatnent, other }g npounds
avidy th compoandsf dejiaveatiominclagmipicabat @ffecw pOG Qhéat shock protein

98, tSu‘ftHﬂ)l@ 'HSMHMS ﬁmldg’iﬁ?Sme&H ael?\gﬁves%ﬁeh as"%idglmmycm and

condition, general health and prior di cal i stor
@ﬁld@mmm dedmativeeinalyding @ A(dbylangpe)- 1I7rd@em¢té@ty@¢1§alwmylcm (17-

lﬁw it &HhH}@ dmltigélﬂ—%%éHz, and 17-amino derivatives of geldanamycin
such as 17-dimethylaminoethylamino-17-demethoxy-geldanamycin (17-DMAG), 11-

oxogeldanamycin, and 5,6-dihydrogeldanamycin, which are disclosed in U.S. Pat. Nos.

4,261,989; 5,387,584; and 5,932,566. Other suitable Hsp90 inhibitors include radicicol
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[0170] For adm nistration to animal or human subjects,
t he dosage of a conpound of the invention is
WO 27a3d9ey 10- 2400 ng per admi nistration. HoOweREF/S2007/064569
dosage |l evels are highly dependent on the nature of
the condition, the condition of the patient, the
judgnent of the practitioner, and the frequency and
node of adm nistration. Selection of a dosage of such

%95'9)9141@9%1& (ﬁhéﬁﬂaﬁzﬁégg tﬁé?&)f SdfichdsePin S%@a Qf di RREY AL 51,
an e acconplished by starting at ‘a relatively

|Mo§§é%6anﬁ@0ﬁh @n@@sﬁ’w@am% etids Ageevniihem., 44, 1280-84 (2003)
g& ﬁﬁ{/{@& n et{‘aafl f F drXChefif gb@ ,V\%q 127[, ?%&%00&(%? I']BﬁMné)&enVatlves
n1nlstratlon‘%%gTﬁé—tﬁﬁﬁUunds of the invention
abéumﬁﬁB P@&ﬁKHynﬁﬁUHbﬁﬁne@hbysgﬁé AKS|Jhen. Biol .tV gwx279
ush E@o K ROW 1S %‘a E‘J‘f&f’ 38114: B6n ﬁxax%' ﬁm/oﬁ%gnﬁ%fa%ﬁt
may be dm nistered. a | ow dosage of 4 co or
¢101ﬁm©$d11'0|denva®rfve$ digloseindi T Applaamm Now® QQO{&A@&S@%;&M R,4-

AR R P50 R 200 BGeCRRR SR o1
I3l328' eacedsu Mmlboﬁemahtﬁlﬁﬂy éfagiaeits that seRctiNebMViad torHdph@may
t|en 17 The co |nvent on an be
BRb s Al B R oR e BriR) TR eI,
rébﬁpaﬁﬂldigwmedhat:@ﬂp@ﬁﬂmuﬁwmvenﬁeﬁ exanpl e, published

patent applications US 2006/ 0025347, US 2005/0197403,
WOLYI38k Nssalsaiecters sudhs/ 15 k7o BRABorei I gpThorsaigs 1 NF-o and

R {22006/ 6 ARG K e MO 2RO/ OBMR bBipodd) dnd M 20OBIRIEd UL are

each di scl ose nethods for maki ng nononeric precursors
fgtiverfemeppbiiaPepidet-he i nvention. Many suitable

nomrgg]" SVEdr€a b ulnbf of {RE ?Ifi’l@ﬁtﬁﬂ 1:@%11&@@%0%‘1&9% effects of
i ncluding the extensive body of literature describin

gyothérdhdrapentic, fhegwp desntsaney gseqordddenisinediar gy niy epileinistered
|

epekitly SYBERED Bnflic 0L B hed BORTED 3p Bl cad AR o

Peqiontiadlyi dacaflinglyethe ormeyitigss offthe ingentior ewtudont iEasoone

r r.SOLSHC e i n

e B H T G POl B R PP AT B NG
ioptiaviatiin malutdh ene @rngbre) aal@rtusial dyttotoxic diheytaatatic tlﬁyapmh&tsudl as, but
nmet hods fo ected..c Qun
PR R0 b E RSB PR G GG RE BRIt o5h® fovepispdphus
ettvad whekinnBkbjeg dﬁd’gﬁoﬁd) HpﬁUﬁdSoﬂlfeafnﬁHhﬂid)k ﬁlﬂ(alh)natlon and/or
i nvol ves $ nEr i zati on of nononers of g$
TAE" s fRed WR At PEhoreforawy! sy w@n thef”b‘F ‘1’ apdyiy
anghlARdNag Sr &fncuﬁénﬂg t@@t@@wm@ emrrﬁor& of ﬂﬁak&hmﬁﬂ&ﬁﬁ@m
of formul as exanP compounds of
fgFLfescribey a‘?‘f‘(ﬁtpaétfcé‘l%l\)/ rﬁ]?eqtlh L TRAH- IqeRpEor Antifposdy e PN -& gF ENF-
group for the linker L can be made, as described by
Harran, et al., US 2005/0197403, by dinerizing two
ac AP L Aoemwasinnef e comphyadprndseniprsitms of deppentiangapay, be
;E?Hp%eﬁ %@&Fn'aﬂf&r klﬁtabl' lf(‘)ﬂé%&&ﬁfc(%thpstl%ﬁ&?moﬂwal ldﬂo@:g a

| dor enyl oxynet hyl car bonyl protecting group on
imo@pRon. vﬂMS@hnq formpgphnpe @ncwdt: Ithom drsigner] foe ingdctien (etghe

(frﬁﬁprﬁ{sélﬁrﬁﬂ'négx%qo&%&' Q&ﬂcﬂ&né’oﬁeﬁlﬁéca&l)iaﬁd those prepared for transdermal,

transmucosal, or oral administration. The formulation will generally include a diluent as

well as, in some cases, adjuvants, buffers, preservatives and the like. The compounds can

be administered also in liposomal compositions or as microemulsions.
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conpl eted. The follow ng exanples illustrate the use
of a different protecting group; any suitable
WEe@rastdehg group may be used as i s under st 00dPCTIUSI987/064569
art. This nethod enables the preparation of conpounds
such as the acetyl enic conpounds shown in Table 2
(conmpounds no. 1, 3, 5, 7, 9, 13, 15, and 16). [0174]
Scheme 1. Fnoc Me MeHN ~Me | ~Me H N H 1) Cu(QAc) 2,
&@\iﬁ'ﬁ] rlﬁjta(l:tﬂfﬁ n'l\(‘,"h&is XreNoinmésNEp Mt Youls P& a'dgl'lrﬁﬁratlon of the
N'N HN O 175] The acetyl enic
IcPmReuRgS Er Sxpirenie gﬁatments @abﬁonytlmeﬁalm tlocddizpd sepywents. These
11& e ek | Jak ?Jr%ntra(/?r u?%ﬂmlu‘éeulé‘raéu%}f!u}esum&{ &Heg%ttlh)(ag‘for
suc I s-acetyleni’'c conpounds wo provi
patempladeliyery thaf piphss theamuecatladd Hérmiebbargasipoletive thecolplobiaon
. ds o2 4 , 8, 10, 11, 12, and 14). 61
S SBTBPIETs R Bimsdin) oauses [0176] The
ac éﬂlﬁlz]a rHoc injdcda, lﬁqmytadumscanby pab&ed inabeyegional forms as liquid
él so &s onrg on ras (f uta E@ 81 ov%/glsoa%dsiit | 'Oqi uid
5&?‘} Ghe" B8 %P £8é VPB%H F AR SOBHOT GrsRRReE(ryy
wribhtoamealok yk as dnngsiaii Geaitghleakicipedtslindedt, for eadglle SvasuGhline,
and 23. [0177] In .
38’&1“15? Ce‘ioiﬁx“datP%é]FFy Sl“ﬁ%ﬁ%%"rg@%% mi%?lg%‘f"&t%‘hﬁm%’&{ﬁ of nontoxic
uod s Quishtaiedsiséat dsovetting@n eMalsifAing hyenl i beff&ngadetitd dmdnhe

with an al kyl bis-azide, to formtriazol e-contai ning
ke BFRsass (P8 AR Ie SRHAGT ACRéats Gorbifan mogplausie, apdsofprth.

Al @DV YiBhYsus @ihe @ Q6 sﬁ@t)émp for dh%@ ﬁﬁﬁod]@ttﬁgn ddWs8d &nd can be
mononer of formula (4), which can under

CYETedadth the ernrgueds cdihe ipeatign- e¥re: f@b?ﬁamp% Heb- RSB to

f5c32m6"7‘7 dl"ﬁ%res%{?tmoﬁfpﬂél%s @aﬁ Bé @ARE LI LA AT oA E1e e dEh\eery
I'inker, or two azi de cont ai ni ng nononers coul d react

w&tﬂn%wlmr@ammlweene noi ety to form a diner having

ngﬂeltﬁm %%/QLL:I?MC H?H%Eﬁ%tﬁ% @]f& a19§ 1ntcf1]18e Lellﬂl%glk 'nglllg;a?% néthods such

varrety ormn I meric
@0 ﬂp@@mwumteltwte@mnsdﬁﬁnalipetcmﬂ traramdcqmlydebeerﬁnm losradtsal

\gldé}rhls%rlﬁ 1&9%% Ltﬂ{lﬁét da‘%l%ﬁ' | A&SullRY &Fﬁ&flpou%s ()e‘f)%&”ﬂve%gon

or ary
lmﬂhhfarcenhoteaotﬁlmt thm@thy ISrrtac pétide &sel@nd act thﬁfadsmltztﬁhllsﬁl more

rogaé v .“%‘2% abgo Ra%’le %I(\),?rlnsc 119101%3/ sylfll?p% ecra spule%rtggl‘gt_sF a%%%llel lﬂg as in
understood in the art.

[0165] Selection of a particular route of administration for a given subject and
indication is well within the ordinary level of skill in the art. For example, rectal delivery
as a suppository is often appropriate where the subject experiences nausea and vomiting
that precludes effective oral delivery. Transdermal patches are commonly capable of
delivering a controlled-release dosage over several days or to a specific locus, and are
thus suitable for subjects where these effects are desired.

[0166] Transmucosal delivery is also appropriate for some of the compositions and
methods of the invention. Thus the compositions of the invention may be administered
transmucosally using technology and formulation methods that are known in the art.

[0167] Regardless of the route of administration selected, the compounds of the

present invention, which may be used in a suitable hydrated form, and/or the
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exanple with al kynes, to formdineric structures such
as, e.g., conpounds no. 25, 26, 28, 32, 35, 36, 37,
w3@207a85@240. One of skill in the art would recP@nUgm07/064569
t hat such conmpounds may undergo further chem ca
transformations, for exanple, partial or conplete
hydr ogenation to form al kenyl or saturated |inkers,
such as, e.g., conpounds no. 28, 30, 31, 33, 34, 38,
%ﬁgmﬁgedtl@al-géltﬂb@slt%ns of @d Bl%]senf\gg%doﬁ nﬁ!: Ftmula¥edriR3Y!
substituted nonomers nay kyl ated, for exanple
\mh%waafmtlyflllmacpﬁmtabé?e@Sagedomrtm cotrational ak&pds kovstnpse of
%HHQLquallzed nononers. Exanpl es of such conpounds
are shown in Table 2, conmpounds no. 44 and 46;
hy dHO§E retuabdosage lemmfahm@tlmelngztdlepts awihd phargeeocaid
gg%és%ion% gtlt%Q %re%n%yl olﬂ?nag%go %edssoq?% (%rt]gl? L@ mount ?f the
Imertzation by fur ction at am ne center,
faotiveéngncp'ere wiychNk alfdcy{/eatblaohleveahq/dQBHECbmerapeutic response for a
ggrtlclé arga/atlelito%ggjﬁglégﬁ y gd lmlg of fgml%graggﬁ dm%u rgfem.g a%’f% pozthe

|plt1®ﬂdl tion, alkylamne monomer s may undergo reaction

TR T SN R AT S

azm\d@ra;atheqmticolap&m@odﬁd af&héj@resdﬁemaiuah BEpIFVED) BELHS st salt or
Ik lation with propar%gﬁw hal i des to provide
etthaeel tha&%htey‘?félﬁ%“% tion ﬂi%@n%ﬁéwgmtl?‘e fiegpte-phgxeretion

Ion mélabbIRnPeTdhd Fhri¥dul® c@fipdurib bEiRS e@plol e e QAP AN &lEenPbr
the invention nay be determ ned using techniques that

APWrKiPBviRe FFatiefeof Ahe treafragnt, OheRPIVES, CEBHPRIARYY Or ngaterig]s used in
ngw?at?&l%éhlﬁ@ 8%%&9%&1%&9&%%%@@ She g@ CRUENG %ﬁf O(!Oﬂdlglém

(2005) "di scl oses assays for determ nation of
tgh@r@ﬂlﬁ@éﬁt anémrloen@bcahhlmoesofu@ prijeridieing tghtediagd Bksfagters well

ﬂglml1 t}{é #@&CQQ%ﬁgys for caspase activation.

ccor I'n addition to gui dance from
sy |ﬁQit7O}TdﬂoogymnIStraalnrte atimal erthutihe suhpsepodindssage of a compound of

%)enH %Itlglll %n{}ll(,aa ﬁﬂ?ﬁ&ﬁﬁ% \Rllglf adthI? F]tratl\ég nfl eve% ?&f & levels are

art rmni
ﬁl@l}edefpemest aof th&Smmare of thiet:omhtmmhe Uﬁlldﬁtlon[(ﬂ ﬂ&ajatla'ﬂu ghe ]udgment

foll t th

o e AHeB o 4B PE Bt ki bl BbL meReh o ardosaee

iof ﬁlCﬁQG]iﬁﬁounahS wthafmé gidll pf avordidaryepisas, emﬂ ataiy ve accomplished by
ca

nt hes as well as assays fo deter
SHEMgabn et P g fopbi o Tiedte G bl st tle e s
laéfifeRidndi ng, pr ocaspase 3 act ivation or pronotion of

apo&)t osi s. These _assay al so be used to screen
]z;é]e ﬁf%que@wf a‘gﬁlﬁlggétf‘ﬂns‘%fél)e ‘RWPE‘FP% 8t BRTVEREPSER Rlso be

V4R H@tet%ﬁﬁéd\'ﬂ tohe sEN&MRI&: akt using well known techniques. For example,
(S-N((R 34tetra(¥gronaphthalen 1-yl') pyrrolidi

ol pAtieny rrw)ba afigaispered plowdopgge 9hp serRaUAl e ¢agpopjtion of the

invention at a low frequency such as once per day or less often; and the dosage and/or
frequency of administration may be systematically increased until a desired effect is
achieved in the patient.

[0172] The compounds of the invention can be prepared by combining methods
known in the art for preparing related compounds. For example, published patent

applications US 2006/0025347, US 2005/0197403, WO 2006/069063, US 2006/0014700,
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N (R TFA H O[0183] Boc-L-Pro-OH (41.7 g, 0.17 nol),

R-t et rahydronapt hyl am ne (31.8g, 0.22 nvol), and
whywroseepenzotri azol e (28.4g, 0.18 nol) was di BGDUSMA7/064569

in dinmethylformam de (300nmL) and cooled to OC. To

this cooled reaction m xture was added EDC (41.7 g,

0.22 nol) followed by D PEA (30.1nL, 0.17 nol).

Reaction was allowed to slowly warm to room

HPORBHFHIMES, ARG WBS0BHd9 7780 e QAR RIS e thREAGE ﬂanHng monomeric

m xture was then partitioned between ethyl acetate

Rrrguipers dor. therepanpeyds o ghelipxearionnadanyi sytaieimgneipgds arp geadily

TSR YL 5. AR VT b iy
R&IahftSismﬁ pvmlemrelaqqptmﬂ T@ti¢ss Exempleh gl theexsthesie of certain

t ext i, SSOl V. cf ude
M ERE R OB HERS e Ao FBs gy PR R PSS

rPrepataasn ofr thaodmpmndmshebamﬁbmﬁom;suc'ﬂ_;ﬁec(uﬁs@% @t hy hchieved
acet at of. splvent via.ro
3558 Bl oo NS BE e auta Aer e eB® Sulhs BOLYR pmbaigh Rodinfn e
salindly Elﬁﬂﬁhtﬁs adUS yntlieitic theteds &0 hialling Relectybngduivds toh the
dieth et .her ed solid under vacuum Obtained 63 ¢
SHVep arr‘éﬂls% H‘Eﬁ‘g Freitg50s yiel d over 2 steps). 1H NVR

( CRBI@BDH A prefesies hrthod YérinlakRizQROSRThoSHdsWE Fat@la (6)BinVives
2007/ 136921 PCT/ US2007/ 064569 Exanple 2 tent-butyl

Cigyerllza%gpoof monomers of formula (4). Thus, the invention includes monomers of

Yortlu®) @ Padd(fRihdds 2f Ssifls sIu@ﬁ ﬁ@ﬁMﬂé@ Rﬁﬁm&f&%{n%udds of formulas (1)-

yl car banoyl ) pyrroli di n- % ggJent 4-yn-2-yl car bamat e

&. For Na(qgje cqglpocl s ghfo thfltpf[ggp]mmetrlc and have a diacetylenic

g%plfoﬁﬁgﬂﬁ{egﬁlc% N&I‘ﬂﬁ‘(fe Q’&e@&@)@d H?Hag’arzgt m‘s)zoﬁ\%wwm by
I ssolved in DM (13 and cooled to OC. To this was

SdvatringoBe ae%ﬁgmﬁglon@n@&m'ﬁh@mﬁseamlof[a @per sglt, Bs yepction is

RGP TR B ey R g 80 o

BExengph, evhich(id rea®ved WBh gibemdind jftentts Captcbedledfﬁteé condiag fréagmon is
] he I dt r u

SHbHS. 37 roBhe BB T r b AR RSB s oy

paitabietpromadlgtgatmm_ tetukgd asacetdats@od ioth® ah. ThikiGlethod enables

SR iR ST e e S i 1460 2

bednippunddImganics|ager3, iasnd hen dried over Na2SO4. Upon

ro&] Y eveggo ation, a white solid crashed out of

et (?/'17 hosksre! The white solid was filtered and

rinsed wthftrexanes. Solid was dried unwtljegg vacuumto

afford 1. 8N @f the title corrpound O¥,

O NH 1) Cu(OAc),, MeCN / reﬂux NH O
e} M/
O N)KEN) = 2) piperidine, CHoCl, O
H f

[0175] The acetylenic linking groups can be readily modified to produce other
linkers; for example, catalytic hydrogenation of such bis-acetylenic compounds would
provide the partially or fully saturated-linker compounds in Table 2 (compounds no. 2, 4,

6, 8,10, 11, 12, and 14).
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(90% vyield). 1H NVR (CD3OH): consistent with proposed

structure. M5 (mz): 439.3. Exanple 3 tent-butyl
WOreongtBqoeS) - 1- oxo- 1- ((S) - 1- ox0- 1- ((S) - 2- ((R) - IPQI/BSWOT/€64569

t rahydr onapht hal en-

1-yl carbanoyl ) pyrrolidi n-1-yl ) pent-4-yn-2-yl am no) prop

an-2-yl)carbamate N (R) O (S) OHN O S) NMeBoc

[0185] The title corrpound of Exarrple 2 (1.3 g, 2.96

m%ﬂ%]"@%e qbéﬁ@ﬂlé’ ﬁﬁi{lhg;% aléo‘hn@ér@& @}Fb?oaﬁ@lﬁon ?egct%l For

roomtenperature e reactlon wasS stirred for
&ts@mmle Tzcloaidiiton rgtiqnsef ¢ Poowstalenip|dinerof Sqrapla(l) wich anadkyl

4 0074/,436921
SO RS it . V0100020
ev &Par htlh eddidend twmme/bmpn@s@mfefomdm (o pdergo dimerization
%Bﬁ)c!omcftgﬁt 1t1% W'Mo%d@l? g]# ?{Hﬁ a%l% ltb?sk . t1de rfgr% lI‘l%.Z(glg C(tnh?lmng

next pur fic
BokerNieh A conldu(G6D. T 203222a€adr2ﬁnh)temmeda s odideadayi e

Clnggo(oﬁggedtm 0 %ngﬂéf}oo' F%Hm%‘a g@gwtclih %aglmﬁé?r\é\gagg%ﬁﬁg?{% an

Atdt@enécontaiifing, mEd}XEle(r ﬁﬁﬂ)rrﬁg dinZer obntamink tﬂ\ﬂsle&d@ed part of the
After anot her
WNSEEL L .aZl%w%onfaéIB% WBﬁorPﬁrﬁ f‘ﬂ“?cgreé\ﬁéw Whﬁ‘g’ﬁ S-agef yge&i% 6“(11%" to form

\&Qﬁrﬁéﬂlﬁwﬁlgtl{?ﬁtria@dl@ﬁﬁ@tddlp@ﬂ an@e Walgerst i rred overni ght
Reaction m xture was then partijtioned between ethy

acEdBk z%waieda%etnofr@?thoqﬁcf%@ugms AYBrdimeric qampeundy ats Aenown in

@R hfd MAYSS RSyt R su R AR hiAbhYrs WEb b x8@ble,
NaHCO3, water, and bri ne. gani ¢ |l ayer was then dried

Syrx N pesemtedanygs apialkihamupunty bemodified ©lfamharyigrifiags or
Q)hfepﬂﬁttaglg 'flﬁfehb(naﬁ %8 sf Qhin :l‘na§7g1n@écr%o ?Bgs é@nbﬁ% r§%9:|tlblqs fOQO%

yield). 0% et hyl aceta desi red conpound
iesamyjeje Wb@&kanOaf@mi digneric preusgirey sugle s, gél corppuadset & 20, 28,

M Y §) %b g Eu?d 4Yd %l df %ﬁll%ﬁfe raﬁ@v :]Qe tﬁ%@'ﬁt@]%ouﬂds

consistent wt ro OSG stru ture.
@@y-unde(rgsyurtzel(c(h@)mcﬂ t(mﬁohyat@m rﬁ@r)qaamplarmmadi o) pemiete- yn
oo lbrdrracsdtol SRR AR & e v 8 20
BR)33, 346)38QndN1 G Table 2..
[0179] Additionally, hydroxyl substituted monomers may be alkylated, for example

with allylic halides, to form other linkers or other functionalized monomers. Examples of
such compounds are shown in Table 2, compounds no. 44 and 46; hydrogenation of
compound no. 44 provides compound no. 45.

[0180] Alkylamine monomers may undergo dimerization by further reaction at the
amine center, for example by N-alkylation, acylation, or carbamoylation, or the like, to
produce dimers such as, e.g., compounds no. 47, 48, 49, and 50 in Table 2. In addition,
alkylamine monomers may undergo reaction to provide additional monomers containing
functional groups suitable for dimerization, for example, by azidonation to provide azide
containing monomers, or alkylation with propargyl halides to provide additional
acetylene containing monomers.

[0181] The in vitro and in vivo activities of the compounds of the invention may be

determined using techniques that are known in the art. For example, Bockbrader, et al.,
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HCI S) NMeH [0186] The title conpound of Exanple 3

(33 ng) was dissolved in 4N HO in dioxane (2 nlL).
wabhiog/ 1921 stirred for approximately 15 m ns. BRCTLE2007/064569

(100% et hyl acetate), UV spot was baseline. Excess 4N

HC in di oxane was renoved via vacuum For final

conpounds, material was left on vacuum punp overni ght.

For batch 2, material was dissolved in HPLC grade

\WHcEden fvbll ﬁ@ W@gjl gih&@@'ﬁhim@lo@esda@s ?l folr @&elfnhhattf%ﬁ of B @ffect of
ophiTized overnight to give the title conpound as a

ag gnigeagiusipg o1k qpltgis|apdys anel INVARO(ASPBTIdY caspasgastivatiemt

%&F&%grp% %QI 1%&1 E&;%%déﬁ%l fét%g ggrﬂ’]gt%lglrrgf 4red eﬁ w1\ﬁpthe co I\}éounds
IofIR)sitio@s @d\jmlet(lg()s 0®the@n‘(e;gt101} cam| an@mt@Ifeg)é))/(rar(emlpiglgmzvg SI(I) the art
RSyl B s Y Ry iR RBIARS T IET o1 Y Sere
d i $6I8RY, dihe ifwil@ﬁ@‘ﬂa(niﬂe@ amglpyovidedits illvstsate e inyeadbnfaod a2Got

Lal.
TEReg (o bt L SR TP el A s L B s

agdhdseQ a:abveuZﬁb am;ays for Byterbhifing ﬂie&ﬁ(ﬁdeﬁgt}d’fﬁtSﬁfab alimbad, bgen
consugﬁe ved CH3CN via rot ar\P/ eva t| on aﬁ[%
VIR i i RS HIRSASRAY 1 HEMAYPROf PO %’8?"\%% ese
akdayd m@}Cﬂﬁ(ﬁEeﬁls%% seRtefor agMtee. QSanpdgaﬁ@ts)/\aﬁcldpaaafa&&dch
and organj c phase was washed with brine and dried

SVBEUNEEIE:. O |y residue was purified via flash
colum chromat ography (a gradi ent of 100% et hyl
acetate to 5% MeOH / CH2Cl2 to 10% MeOH / CH2C12) to
afford the title conpoundExampledhjte solid. 1H NMVR

consistent wth proposed structure. M

(CD3 :
(6--¢( }M;‘Mstet@kmwnéplﬁha}emﬂmﬂ(pynrohd@a -2-¢grhoxamide 2,2,2-

trifluoroacetate
© N O
Y
O

[0183] Boc-L-Pro-OH (41.7 g, 0.17 mol), R-tetrahydronapthylamine (31.8g, 0.22
mol), and hydroxybenzotriazole (28.4g, 0.18 mol) was dissolved in dimethylformamide
(300mL) and cooled to 0°C. To this cooled reaction mixture was added EDC 41.7 g,
0.22 mol) followed by DiPEA (30.1mL, 0.17 mol). Reaction was allowed to slowly warm
to room temperature and was stirred overnight. Reaction mixture was then partitioned
between ethyl acetate and water. The aqueous layer was discarded and the organic layer
was washed sequentially with sat. NaHCO3, 0.5 N HCI, and brine. Dried over Na,SO..
Reaction was clean by TLC (50 % ethyl acetate / hexanes). Took crude on to next step.
Dissolved crude in CH,Cl, (200 mL) and TFA (200 mL). Within 15 minutes, reaction
was baseline by TLC (50% ethyl acetate / hexanes). Removed most of solvent via rotary
evaporation. Upon addition of diethyl ether, a white solid crashes out. Filtered solid and
washed with diethyl ether. Dried solid under vacuum. Obtained 63 g of desired compound

(95% yield over 2 steps). 'H NMR (CD;OH): consistent with proposed structure.
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ONH (s) O00 (sJjJ HNO sHGO (R} s N NHWw H
[0188] The conpound of Exanple 5 (246 ng) was

wale@sososed in 4N HCL in dioxane (10 nL) at r oRET/US2007/064569
tenperature. A precipitate crashed out right away.
This was filtered and rinsed with Et20 to give a pale
yell ow solid which was dried via vacuum 66 WO
2007/ 136921 PCT/ US2007/ 064569 punp overni ght before
subm tting for biological testing. For other batches,

the bis- hydrochloride sa@xa#@& i ssolved in HPLC

grade water, filtered thr 45 mcron filter, and

Lyonhi | iZqd. Lo give, hg 4 4 J @ fluffy
SO0 SR L
B’ﬁopose ructure: Wg( Z)" . 9. Exanple 7 HC
MHN (S) (S) N(R) N ;sSYNHOOHNALS) OO(R O HN
(S) NHve HClI [0189] The c oung oarrple 6 (50 ny)
was di ssolved in MeOH (3 LN pOopt t enper at ure. The
reaction flask was purged wt nien bef ore addi ng
10% Pd / C to the rMo hydrogen ball oon wth a
3 way stopcock was then eeBsected to the round
bottom N trogen gas was evacuated via vacuum and
r le{(ilis_kl] ed %%d—b—Ph}fﬁfg@Wti@éﬁH (Idmrrgg 3t28nfﬁ1ﬁolb)e/ﬁ£)ﬂi§sgl\ield in DMF
owm ng the reagction to stir under ydrogen bal | oon
A BLbiteoke B S Bouragire HORE oD uet PR Rop STPEN
thennlli 7 8eh@ebit ArerghiR., £p07ss 81, .04 fneiol) wdsRa&d. ARkt h
MeOH, and concentrated in vacuo to give a white solid

fRetheng-8ing ethe tidecemrougd el grnmpluhyd S\ ARl gD Edradged dhe
%ea@fionjlﬁixllgi@ Qas FBA %Ldv@d R amtioT8Gth Y&%ekgﬂurbla’ﬁ&w%rﬁ%d

water, filtered through 45 mcron filter, an
loyeypight. Reecgion gixfiigevag thep priftiiongsi beavesa e@y] agptate ppr R HCL

; C L ¢ . 3
gﬁ@g&?azyg%ggdlf&%%%&%% %gé}g’% QL nSFAs HBE R n i RSB &,
Wapl(ky yater, pfdS)ring.- Qygryic aypr Basqhenedried loyet MNomSPh Upanh wxtary -

%baﬁo%gapl%ﬁr,oay \lvﬂl%ys[)fl@ L SeBode of le?h?fﬁc@ﬂfe.zﬂfé \gﬁ[ebs%ﬂgtvgs filtered and

rinsed with hexanes. Solid was dried under vacuum to afford 1.3 g of the title compound

(90% yield). '"H NMR (CDsOH): consistent with proposed structure. MS (m/z): 439.3.

|=®==

Example 3

tert-butyl methyl((S)-1-0x0-1-((S)-1-ox0-1-((S)-2-((R)-1,2,3,4-tetrahydronaphthalen-
1-ylcarbamoyl)pyrrolidin-1-yl)pent-4-yn-2-ylamino)propan-2-yl)carbamate

[0185] The title compound of Example 2 (1.3 g, 2.96 mmol) was dissolved in 4N
HCl in dioxane (ca. 20 mL) at room temperature. The reaction was stirred for about 15

mins. By TLC (100% ethyl acetate) UV active spot was baseline. Excess 4N HCl in
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H I (S(R (R O (S) O NH 67 W 2007/ 136921
PCT/ US2007/ 064569 [ 0190]
W@ 28738p202- (al | yl oxycar bonyl am no) - 3- ( pr op- 2- yPgI/0820Hen4569

tanoic acid (200 ng, 3.28 nmol) was dissolved in

di met hyl formam de (7.5 nL) and cooled to OC. To this

was added the title conmpound of Exanple 1 (356 ny).

Di i sopropyl ethylam ne (0.47 nL) was then added

fd‘fﬁxlaﬁl%’\@g r@ﬁﬁo%@# r&%&v@atloIQEd fe@@&a‘d'p% suf MCHﬁl’ﬁ p‘ﬁ@iﬁ

stirred for 3 ours. action mxture was th

@apltqatl% A& risetogeen alipredirgily e therexapep wabaut &tr@@r purification.
é Al (Hgﬂi f'ﬁg Cﬁi@&%f) &va3 Qs E‘ﬂbéﬁﬂn lega@n(rl)l Y %501e to

en Wwas quentla
@rcr o thigmaga pddsd IHGRSK S46ame, CHA oD aul DIRSA (A3S04 5 ol

P%ﬁ%s %1[?66 F}é ‘il%‘:?ﬁr ormﬁ?v‘é&s adﬁé% WGl Qn‘%’ h%}r '5 m"‘@ss sh-10-50 (1.3

alne T ogr aphed” on SI
gl 26 mglol)/wa;shddelebet hydtloamaktateevdselxealmﬂswecﬂ' ﬂtpeNarmttb eom

RS Yoo g BRaRER Ao Ut BpbERd s (PR b Gretbenteh

Exgpleatcnt O N bIdt yAqueous layer was discarded. Organic layer was then

¢ heélgééu_%};tial(l]ér%g(l&l_zsgi %&Fﬁ_ﬁi}?@%&ﬁnﬁ%’nﬁé(&%gﬁé aner was then dried
to@érl’NHjSOI On@felvilvads cpanﬁecwm: ﬂﬁéh@ﬂmydn)omwnia@dg'r@hp tolaf§drd DYE of
an1no ropan- 2- carbamate ~*V Il ,-,--/ OH
- Gtsof5 RN B B e AR T o) apted epbpqipd gyt vers
Bogadivie ‘u@édas'ﬂg'| géﬁrrﬁbr@ﬁ:ﬁ@@s)vltﬂ\@ﬂm@ It& ﬁ@ﬁa\éﬁgdésﬁed'@hﬂ%h&ﬂ ey

chl ori de m.) and to this was ad
i\ﬂﬁw%%béﬁ&%wm FHBIPEPeEd3Mueitams) . Cool ed to 0 and

added EDC (3.32 grams) i gxh¥BleRertions over 5
m nutes. The m xture was Stirred for 1 hour, then

War @dl ﬁ?@ﬁ“zt(ﬁ%ﬁfy'i b Hreffhatifiad) b&R-4£ HoyBN-(R)-1,2,3,4-
t@t@ yd@@nﬁ{phth ?en ﬁ &9% y X\gﬁxamldg )lflydrochlorlde

w5

(@ O

HCI
(S)

NMeH

[0186] The title compound of Example 3 (33 mg) was dissolved in 4N HClI in
dioxane (2 mL). This was stirred for approximately 15 mins. By TLC (100% ethyl
acetate), UV spot was baseline. Excess 4N HCI in dioxane was removed via vacuum. For
final compounds, material was left on vacuum pump overnight. For batch 2, material was
dissolved in HPLC grade water, filtered through a 0.45 micron filter, and lyophilized
overnight to give the title compound as a white semi-fluffy solid. "H NMR (CD;OH):
consistent with proposed structure. MS (m/z): 424.3.
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added pal | adi um tetraki s(tri phenyl phosphi ne) (0.67

grans). The title conpound of Exanple 8 (2.7 grans)
woer®7tbwe added as a sol ution in nmethyl ene chl PCT/U82002@64569

m.), followed by DABCO (9.72 grans). The reaction was

stirred for 15 mnutes, then concentrated under

reduced pressure to an orange syrup. This crude

mat erial was purified 68 WD 2007/ 136921

PCT/ US2007/ 064569 vi a flg§gmﬁgupnn chr omat ogr aphy,

eluting with 1:1 ethyl acetate-hexanes to afford a

white foam (3.3 grans, 100%yield). 1H NWVR (&SDC13):

consi stent with proposed structure. gw%(ei/

N

tent - but yl BocMeN

(S)-1-(4-hydroxyphenyl) - 2- oxo- 2- 2-£(R 2,3,4-te
0
obamate ~'V II H

trahydronaphthalen-o NH

1-y|carbannyl)pyrrok;d@n-l-

zllz" O NH~3 1D )
gl MCi ne was couplegytg.the title

am ne of oleﬁl, ugi ng the sane procedure that was

used to prepste the TTtle conmpound of Exanple 1. 1H

NMR (CDC13): consistent with proposed structure.

Exanpl e 11 tent-butyl

( 51(211;71 (S) THe t-BPEROR BRAMP1: 32604 8s,4-1U(rBhol add ROl

HEDS aryHrmapherdisalved i1 GGy M)-pyThisorasagthuaed for P& pns.
. B Star l ak <t SO ' ixtutd was

B g R SIS PATE TN

Eschrrpd for 20 aggigonal Wamisg: Byl THC ANIHEIM it hedbegn donspined.

%&n\é%ﬁ Cigiﬁ\)ll 81?.2@%{?’%V gﬁfon raﬁ(ﬁj Ua&:ﬁglr] ggﬁ?gl&'&ﬁme y&? then partitioned

resultin ori'de was cou
Boovebh MbylAlcegta©hdigtag Aghedus ghase praodieduded and orgaisic plasel was

tw%sl?erde\ﬁ%rberinte ra]lr?d Elrliédl over Na,S0,. Oily residue was purified via flash column

chromatography (a gradient of 100% ethyl acetate to 5% MeOH / CH,Cl, to 10% MeOH
/ CH,Cl,) to afford the title compound as a white solid. '"H NMR (CD30OH): consistent
with proposed structure. MS (m/z): 1047.3.

Example 6

[0188] The compound of Example 5 (246 mg) was dissolved in 4N HCl in
dioxane (10 mL) at room temperature. A precipitate crashed out right away. This was

filtered and rinsed with Et,O to give a pale yellow solid which was dried via vacuum
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conmpound of Exanple 1. The crude product was
chr omat ogr aphed on silica gel, eluting 69 WO
WQ®71338021 PCT/ US2007/ 064569 with 1:1 et hyl PCT/US2007/064569
acet at e-hexanes to give the pure title conpound as a
white solid. 1H NVR (CD3CH): consistent with proposed
structure. Exanple 12
4-((S)-1-((S)-2-(tent-butoxycarbonyl (nethyl)amn no) prop
ﬁﬁ;}"oqa;lfggf & gﬁ‘t‘n(it%)n‘g Zor biological testing. For other batches, the bis-
R -1, 2,3,4-tetrahydrona ht%wal en- f—yl car barmoyl ) pyrr ol
ingilnechionde)salt s Yiptodied in HPLE Iztade ot Hbiged thpeghar © migray filter,
! . E . ti
ok ligthie s gyt ndf NG EEHA TGl 4 A
dCBsOty eehsistent with bsppesed sickdtaye.iMB (105):81#9.5at 0. To this
was added pyridine (350 mcroliters), foll owed by
triflic anhydride (350 mcroliters, 2.1 mmol, d =
1.7). After 15 mnutes th% dar]<7yel | ow solution was
poured into saturated sodrgi Bicar bonat e sol uti on and
extracted with ether., The organic ase was washed
with 1IN HO, Wuraﬂ\@&i%gdi um bi cakbo @tg, ater,
t )

dried over sodium sul e and evap

€7 \The r¢si

under reduced pressur

chr onat ogr aphed, ongsith/ . aNGt ihg wi :1 ethyl
acet at e- hex . t ollgi ye t titl e Conpound as a
yel l ow foa [H N 13): comsi®tent with proposed

structure. “Z& WO 20 36921 PCT/ U¥e7/ 08%569
Example 13 HBCCH3 O HNOO-1~-N"" CHB HCH3 O

[0189] The compound of Example 6 (50 mg) was dissolved in MeOH (3 mL) at
room temperature. The reaction flask was purged with nitrogen before adding 10% Pd / C
to the reaction. A hydrogen balloon with a 3 way stopcock was then connected to the
round bottom. Nitrogen gas was evacuated via vacuum and re-filled with hydrogen gas
three times before allowing the reaction to stir under a hydrogen balloon atmosphere (1
atm) overnight. The reaction mixture is then filtered through a 45 micron filter, rinsed
with MeOH, and concentrated in vacuo to give a white solid that was left on the vacuum
pump overnight. For batch 2 of JP 1060, material was dissolved in HPLC grade water,
filtered through 45 micron filter, and lyophilized to give a fluffy white material. "H NMR

(CD30OH): consistent with proposed structure.

Example 8

allyl (28,3R)-1-0x0-3-(prop-2-ynyloxy)-1-((S)-2-((R)-1,2,3,4-tetrahydronaphthalen-1-
ylcarbamoyl)pyrrolidin- 1-yl)butan-2-ylcarbamate

SEve
///\(R)O (S)o @
Nevo

NH

O*[/

o=~
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CH3 OCH3 HBC ~-NOCH | CH3 Hall" YD NH[0195]

The title conpound of Exanple 12 ("triflate", 85 ng,
wWQ@2W9136ye0l ), was mnmixed with the title conpourdI/v$2007/064569

Exanple 9 ("acetyl ene", 72ng, 0.126 mmol),

triethylamne (80 uL, 0.8 nmol),

tetraki s(triphenyl phosphi ne)pal | adi un{0) (15 ng, 0.013

mml ), and Cul (5nmg, 0.026 nmmol) in dinmethylformam de

( 5 [6111911 Thirg, 35(?1&(&'1 8;6 %@%boﬁlldnﬁlﬁ@% &rop- @gﬂ}lsﬁlmﬁirﬂc%ﬁi (200

ours, 5 hours, en room

tr@ma@s amuglewas dysolved hislimethy formagislev @Atminasd éw*fytfp &t@do this
3nd a&Jéﬁ thetit] e%ﬁlp&![l{d%%&%%l@@'?ﬁt rﬁ%b C]%iéédggo%y 1anhﬁ’e (047 mL)

yield the title conmpoun Rsi st ent
wias thep raébds“eldb\@ﬂl’ou dtAiFe (373 mANT 1RO (0B BORUre was stirred for 3

s A AR g R g e R b g ganeons
Nbtliuh @@Bjon ik eolbticnl OrgaoirpayeneastherExasipd eqiSitiadswith 1N HCI,
di ssol ved in 4N. HC1 di oxane .and t ti

ST e Biet- Syt TS HRP nplat SF s Port syl pavee
Phaswal A adowvalswasevaped sthed vels dhivhatogephaie siladdgsl, elpting

i n_ninpi num anount of t hanol ther was

o] SR e IURAGE Cnsop B PO e foapd0%
lyesd)| tH NYIROCERIIPE EcabistewasitiCibpied @eictuk yiel d the

title corrpound as a powder (55m%?1 Mass spectrum

( ESI ) m z 929 (I\/H) Ekxample ) 5 tent but yl

(S)- 4§4hdrox phen oxol((; -((R-1 -te
ttqr&hlyt@ :@ﬁggms hdoserd-( 2 3R) 1-ox0-3-(prop-2-ynyloxy)-1-( (S)- 2 ( (R) 1,2, 3 4-
tetrahydronaphthalen-1-ylcarbamoyl)pyrrolidin- 1-yl)butan-2-ylamino)propan-2-

yl)carbamate
e
@)
O
@)

|_|3
NH
I C
e N
OJ\O

o) T

[0191] Boc-N-Me-Ala-OH (3.5 grams) was dissolved in methylene chloride (77
mL) and to this was added 1-hydroxybenzotriazole (2.34 grams). Cooled to 0 and added
EDC (3.32 grams) in two portions over 5 minutes. The mixture was stirred for 1 hour,
then warmed to room temperature and stirred for an additional hour. To this solution was
added palladium tetrakis(triphenylphosphine) (0.67 grams). The title compound of
Example 8 (2.7 grams) was then added as a solution in methylene chloride (29 mL),
followed by DABCO (9.72 grams). The reaction was stirred for 15 minutes, then

concentrated under reduced pressure to an orange syrup. This crude material was purified
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1-yl car banoyl ) pyrrolidi n-1-yl) propan-2-yl carbamate CN
NO OHOI " HNC Boc 72 WD 2007/136921
w8007/ 064569 [0197] Boc- L-tyrosine (7. 00CHUS2007/064569
0.025 nol, 1.00 equiv), the title conpound of Exanple
1 (10.26 g, 0.029 nol, 1.15 equiv), HOBt (4.04 g,
0.030 nol, 1.20 equiv), and EDC (5.79 g, 0.030 nol,
1.20 equiv) were conbi ned together at room
LEMRER ASIUhE ch@ﬁﬁtogfabﬁy,%ﬂﬁhg WS i ikt BGh&To ‘A\f‘f&la a white
vacuum N2 (g) 2x'S, |eaving under N2 . The reaction
doiny 3. eramgs 0P retielph dE DY R LCRE): ppsisienbeithprapered btrusied
to stir for 10 m nutes, g%%ﬁg%xgich DI PEA (12.34 ni,
0.075 nol, 3.00 equiv, O. ) was charged
q r?-Bm )-19 H d?oygjpféﬂﬁf?-og -S—ﬁl%gﬁ{ R QPZ,%-Ste&MI ﬁial}h?halen-
HIPAR %i PAdon BYFEohS g@@ffﬁarb’& i

i ce-wat er bat h’overni ere ng sol ution was

diluted with Et QAc and poured onto ice in a
separatory funnel. An extr | ON pha formed, and
t he aqueous | ayerHs Al mMth Et OAc three

times. The organic | a
with 1.ON HO in H20 th

e~ T sat ' dNaHCO3. The
aqueous | ayer was acidifieg

to pH -7 and extracted

wth EtQAc three tines! e organic |ayers were

conbi ned and washed withh brijne. The resulting
solution was dried over , filtered, and
concentrated to yield a yePHsow oil. The oil was dried

via high vacuum over the weekend to give a white
sol[0192] Thi Bossphydtoxvaherybtydnst wdsl coaged dortdtitket {okthdHeaxample 1,

to give 9.49 f the title conpound in 75.1%. sol ated
PPIBE e SHE PRSItV VIGIOPERIFE sy e GOt Brprpple 1. 'H
NANR @O icomsstent QRHOEPORE strh@dene St ai n. Product Rf =
0.74. Exanple 16
(S)-1-((S)-2-am no- 3-(4-hydroxyphenyl ) propanoyl )-N-((R

)-1,2,3, 4- tetrahydronaphggﬁﬁﬁ@11
1-yl)pyrrolidine-2-carboxam de hydrochloride NN O O

HO 1 i 4ot §1%K)- 14 @3- 96h-nafoxty bhdn§ 1) cQ6702108). 0 (52 TB L
1 1 . .
Loyt oy oy B L) oy i o>

i n di oxane sol ution

[0193] The title compound of Example 10 was treated with 4N HCl-dioxane and
the solvent was removed under reduced pressure. The resulting hydrochloride was
coupled to Boc-N-Me-Ala-OH using the same procedure as was used to prepare the title

compound of Example 1. The crude product was chromatographed on silica gel, eluting
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(60.0 nmL) was charged, and the reaction solution was
allowed to stir open to the air for 30 mnutes

w@ 2iort1seakli y cl ear solution). The reaction was PORUB200B064569
to be conplete via TLC (100% Et OAc, lodine Stain, Rf
5=0.0). Al solvents were concentrated off to give
white solids. These solids were taken up in CH2C12
and concentrated down to white solids 73 WD
%&9@171/ ﬂgtﬁﬁ%letﬁ%%g%7 \Q:QH’ e tlﬁfQ@HnﬂJouﬂ_(h@s & 0k sblid 91 NMR

Ids were rinsed wt and the MIBE was

&@EMEGOHSTFWHSWH%EIIOP@ISCWQ%UC@K? ed via vacuum punp for 30

mnutes to yield the titlg, ¢ynd. Exanple 17
tent - butyl Exdiiif1P?3

(21d5-14@ 20 ApNS Y ABRIRMUDY D dinfitTprbphiamhias - b-2:4¢5-2-
t e t( a?hly%r‘?’ 61 ntgtrl)'ﬁltl)ﬁir?naﬁ)h hal?n -1- charbarT(yrE)qi}frrOPdla -1- nylietlwl}phelgfl
pan- 2-yl am no) 1- oxopr 35%“6e amfs yI ) car bamat e
[ 0199] The title ¢

O HO HN O ;N Boc gapound  of

Exanpl e 16 (8. 30 g, -0.019 mol 1. @» Boc- NMVe-
L-al ani ne (4.37 g/ S : , HOBt (3.04
g, 0.022 nol, 1. o%uu 30 g, 0.022
mol , 1.20 equivV) Rere cow at room

tenperature, and the systemgypas quickly cycled with
vacuum N2 (g) tw ce to p i de& anchpert at nosphere,
and was | eft under ﬁ(ﬁé@%ﬁe sol uti on was
then placed in an |ce er allowed to stir
for 15 mnutes, after V\,hl cthgPEA (9.58 nL, 0.058 nol,
3.00 equiv, 0.782 g/nL) was charged dropw se over 5
m'nutes The solution was allowed to stir to room

]5‘t u r'ﬁheI tRleQ:me&ﬁl Vé%ﬁi?ﬁmﬂ@tljf (E%W?ﬁ I1 gfnltlmoﬂ-g@s dissolved in

resutln sol uti on was uted wth OAC an oure
oty line @hhondta(SsveIpﬂaat At br trisfwaspdded paridiag (%Qcmcmhtewasfollowed by

\Eﬁﬁ% 9@{5@%3(3 @ﬁg niBlite RD! PiidR1 | Ay ot ‘fl@ P?&"&m‘?@éttﬁea(ﬁh%%now

ree tines. e org an aersvvee
colntiomeds Eonckdwats kedrated sddidm @daﬁl@hate thHR@ ang aXtta(dted with ether.

530D O i 3, O LR B  B0 R g

awg«esbﬂmw saifhte andlhapatad e @yeduatden@suded prefsswfd Theé gesidue was

% E QAc gradi ent). 0 .
E‘aﬁ)g %Pg?ff"‘&ﬁﬁ‘ia&% %mg Y g qc?fﬁy M?te(g%%gwsl%%liv?l&le title
Gb‘lZl@l.uﬂld a6 @REIRR foaine tH NBIRI(QINER): ebnkie@nt wiklBprbp@hd Atk
to yield 11.07g of the title conpound as a easily
breakabl e foany white solid in 99.9%yvyield. Purity
was confirmed by LCG-Ms and TLC. TLC Conditions: 100%
Et OAc, lodine Stain. Product Rf = 0.63.
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74 WD 2007/ 136921 PCT/ US2007/ 064569 Exanple 18 ~N ~ >

N ~mNN ~1 0Ooi \ OO ONHiIi HNO N1'// ~~N
w@ow7Ba®2{ 0200] In an oven dried 25mL round boRPEDES2007/064569

flask, the title conpound of Exanple 17 (200 ny,

0.335 mol, 1.0 equiv.) was dissolved in DVF under N2

at roomtenperature. To this solution was added K2CGO3

(139 ng, 1.00 mmol, 3.0 equiv.) followed by cis-1,4-

Di chl oro-2-butene (17 I, ﬁ&éﬁ@equl, 0.5 equiv.). A

col or change fromcolorless to i ght orange was

observed upon addition of _cis-1, 4- tphkg%o-Z-butene.

The resulting solution @@ rre Pﬁ 2 hours.

Water (30 m) was added wo-the re orom xture and

the resulting solution was ejdtracted g%igé/ c (three

30 ml aliquots). The conbi né&ht gani & extract was

washed with brine (two 50 ml al] i gjjot and dried with

Na2SO4. The resulting soluti©n vaporaHed to

produce a white solid which pu [ on silica

with a gradient of 50/50 Hexanes/ c to 100% Et CAc.

Fractions containing purified pr t were pooled and

evaporated to praiyceda it e solid which was dried on
hi gh vacuumH,a i el g{ 158 oof thj‘title conmpound as
ated gl

e
f

a white solid 0 TLC Conditi ons:
100% Et OAc. Priéduct Rféi%Q4€0- agple 19 \NN N' ~1
O ell ONHHNOHCA 0---~~0 N HH [0201] In a
25 m round bottom fl ask, t itl e conpound of
Exanple 18 (158 ng, 0.128 mmpol,} 150 equiv.) was
dissolved in 4.0 M 4.0 N rm~di oxane. The
resulting solution was stirr at room tenperature
for 30 m nutes. The reactd m xture was 75 WO

2007/ 136921 PCT/ US2007/0

[0195] The title compound of Example 12 (“triflate”, 85 mg, 0.197 mmol), was
mixed with the title compound of Example 9 (“acetylene”, 72mg, 0.126 mmol),
triethylamine (80 uL, 0.8 mmol), tetrakis(triphenylphosphine)palladium(0) (15 mg, 0.013
mmol), and Cul (Smg, 0.026 mmol) in dimethylformamide (5 mL). This mixture was
stirred at room temperature for 2 hours, then 85 °C for 3.5 hours, then room temperature
for 16 hours. The solvent was evaporated and the residue chromatographed on silica gel

to yield the title compound. "H NMR (CDCls): consistent with proposed structure.
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evaporated to an oil, which was dried on high vacuum
to yield 148 ng of the title conpound in quantitative
wQr@rd3@el a white solid. [0202] The "trans' i SRPEEUSNT/064569
this conmpound is readily prepared by the nethod
descri bed above, by using trans-1, 4-dichl oro-2-butene
instead of the cis isoner in the step described in
Exanple 18. Exanple 20 I~ ~1 NN \~ 1\~ NN 0 Oa~
00 ONHHNO HCG O- OpH@oidyN HH [0203] In a 25
m round bottom fl ask, tH€‘FH%T§'conpound of Exanpl e
19 (70 nyg, 0.063 mmol, 1.0 equiv.) was slurried with
10 % pal | adi um on cg by 35 ng) in nethanol (10 m).
The resulting mxtu Ao charged with H2 and al | owed
to stir overnight at roo tenperature. The reaction
mxture was filtered thiygd a syripgeilter and
evaporated to a white sollid i gh s dried on high
vacuumto yiel d 65 ng of N AN pund i n
quantitative yield. [020 ounds of Exanpl es
6, 7, 14, 19 and 20 will mm e activity of Snac,
and are thus useful in the tregtrnent of disorders that
can be treated with Smmc or a |Smac mnetic, such as
those disorders discyssed herejjn. Exanple 21 In Vitro
| AP (BIR) Bindi nghN ct&ﬁg \ssay [ 0205] Interaction
S

bet ween mi netics a@ L AP exam reptl by GST- nedi at ed
pul | - down assays. prEIZ%go

ly 0.4 ng of a

reconbi nant | AP fragnen second and third BIR notifs
of XIAP) is bound to 200 i gl utathione resin as a
GST-fusion protein and O ated with 0.5 ng of
radi ol abel ed m netics at roomtenperature. After

| ' assay buffer containing 25
NaCl, and 2 mM dithiothreitol
(DTT), the conplex is Ited with 5 mM reduced

gl ut at hi one and vi sualszed by SDS- PAGE with Coonassie

staining. 76 WO 2007/136921 PCT/ US2007/ 064569 [ 0206]
Thi s assay denonstrates that the tested m netics

S pf&l@%j GI%Ie ItiYIe p&rﬂ&;uh@ﬁf Example 13 was dissolved in 4N HCI dioxane and the

extensi ve washi ng wAR
mM Tris, pH 8.0, 150

solution was allowed to stand at room temperature for 20 minutes. The solvent was
evaporated and the residue taken up in minimum amount of methanol. Diethyl ether was
added and the mixture was stirred for 20 minutes. The resulting precipitate was collected

to yield the title compound as a powder (55mg). Mass spectrum (ESI): m/z = 929 (M+1).

Example 15

tert-butyl (S)-3-(4-hydroxyphenyl)-1-0x0-1-((S)-2-((R)-1,2,3,4-tetrahydronaphthalen-
1-ylcarbamoyl)pyrrolidin-1-yl)propan-2-ylcarbamate
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Exanpl e 22 Fl uorescent Pol arization Assay [0207]
I ncreasi ng concentrations of Smac conpounds are

w0 pwabatved with 2nM of | abel ed peptide (fl uoreCEERIN07/064569
| abel ed 10rer peptide with AVPI 4 amno acids at its N
term nus -Al exa Fluor 488) and truncated Xl AP
containing only BIRL, BIR2, and BIR3 donains at room
tenperature for 1 hour. Fluorescence reading,

' n%l@@} 'B()% Lofyrcgshﬁ (}‘i’ @G’Q(-b 033%51' 960 qunt) hee 1@cbain%und of

peptide, is measured in mlipolarization units

Frampiorie 10.2oapbiiAdna dd Etsquihe SSOBY ([ddk es @ 8Pthmph E;éé) eguiv), and
t

BB Bt [P0 AL SIcR Sl (ther S3PRELietifire, ana

[t@zﬂspmm gdickly cydiedwish vavoipNe, (2wx’ o baging un¢fre Ngig).vEieue

t t i
SRRl R VS R BRCHNE e v RENG ShaRbh B ks SRRl
iaftenmlsth DEIHA ﬁzﬁrﬂrmﬁ 9.07amob 8. Metjinivad. 2L Pl ves culciet! dopwise
ugh t m,¢to ria _caspase

Rl L e Bl ot AfonEb EIRRHE SRR RS pR L e e
iﬁto@hﬁﬂcé(bvé@r bdiieoenigitt @he sdaliihg @utivh whddRutedwide EEDAc and

t he i.nduced caspase3 is bl ocked | APs. Takin
&8‘&‘“5%9% &cedr ats?ﬂagat‘%rég‘g‘f}f’l An QArgclion Wagp e@y”ﬂf‘ Higfigeous
RREWadBalR b tfac@O NRAWEIOAL hrécisihesl Tige @Bidid Tayerd ®ere combined and
elimnate |APs in the Hela S 100 and fully induce

cashpdeatd Y Hl {nH-Orfhen Wﬁh\gﬁttdr%a}&gb693183‘1%%%11)%’?@”35 acidified
GEPpH I~ An@eiradded IRFEDAE HRRLARG. TEO0VhNiE YR WRRScoMbided and
30ug of Hela 5100, 1nM dATP, | QuM Caspase3 fl uor ogenl c
S\pladrgthebring cAds aesaling e gnayas dripd opr efflfeged, and
%g&%ﬂ@aﬁed &%l@@&éno@ﬁd}ﬁ‘ Mhe o-ﬁ%s ﬁﬁ@(ﬁ&lh‘ hlgh%a&ﬁﬁp(ﬁz%ﬁﬂle Feckend
activity réepresented by relative fluorogenic unit,

Wihgigha iwdite e@digy dai sriihea rearystgllizeffeom E{QfpElekanes forgiver9.49g of
rLegh h

PRt polty 7' i B RO BRAMT o T Ab P LTS ana
vidiGs Ud-Q Gendetianpel 00% OAcr lotline Sedn. droduct Rf ¥ D{7A0

caspase-3 activation ability of conpounds. 77 WO

2007/ 136921 PCT/ US2007/ 064569 anmpl e 24 Cell

Viability Assay in HCCAGL 0211] HCC461 cells
plated in 96 well plates at 5x104/m cell density are

t r eat edSWMI({$)-25(hineBruindexyphan)propanoyd)-NoWRPURSS!-

(f i nalteteai@ieoiaphthiaden- 1-ahpya rolatine 2aaidonihiiethyd o cAdiridy) .
After 48hrs incubation at 37C and 5 % CO2 , viability

of the cells are neasured using Ce Proliferation

Reagent WST-1 assay kit (Roc e 644 807 001).
[0212] WBT-1 assay principl N azoliumsalts
are cleaved to formazan by | laul ar~”enzynes. An
expansi on in the nunbe | a@Ple cells results in an
increase in the HO NH2 Hel

[0198] The title compound of Example 15 (9.49 g, 0.0.19 mol, 1.00 equiv) was
dissolved in 1,4-dioxane (16.0 mL). Atroom temperature, 4,0N HCI in dioxane solution
(60.0 mL) was charged, and the reaction solution was allowed to stir open to the air for 30
minutes (virtually clear solution). The reaction was confirmed to be complete via TLC
(100% EtOAc, Iodine Stain, Rf 5 =0.0). All solvents were concentrated off to give white

solids. These solids were taken up in CH,Cl, and concentrated down to white solids
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overal |l activity of mtochondrial dehydrogenases in

the sanples. This augnentation in the enzyne activity
WO emwds3doel an i ncrease in the amount of for mazaPCTy82007/064569

formed, which directly correlates to the nunber of

nmet abolically active cells in the culture.

Quantification of the fornmazan dye produced by

net abolically active cells by using a mcroplate

(a%h Sthe Ire soﬁ@ls \Qgrg #f QAL ﬁ#ﬁﬁ}%{n@ tl?cfl\/@ﬁﬁ%ag 'd§(!£h&ﬁ This

'L and Smac M netic conpounds I n PANC

Ol B3s drigpi@ialvag@ing Bupd fr 4@ niipntgao yeld th«puféﬂ @glpatmd

5x104/ m cell density are pre-treated w th 100nm

conmpounds for 4hrs at 37C and 5% CO2. The cells are

then treated with 50X T%ggmélgwal concentration

range between 2400ng/m an ng/m). After 48hrs

i ncubation at 37C and 5% CO2 , viability of the cells

are metegthud (§514Q)- S hydrxgphenyp gk-9xonl- @Shééﬂ%) Ms¥d4

as s d¢tridydréRpbHaleal-ylearbagwyl) pprrolidinyl - ylDsppaay-2-stamino)-1-

bet ween vi abi | i t yoxdpropdn-2-ylimethyDraxhamdteni t h TRAI L

al one versus when treated with TRAIL + 100nm Srac

m metic conmpound gives us synergl cture. [0214]

W5T-1 assay principle: The t sal ts are

cl eaved to formazan by cell An expansi on

in the nunber of viable é%ults |n an increase

in the overall activi F ochondrl al

dehydr ogenases i n t MO S& i This augnentation in

the enzyne activity |eads t¥#~@fi i ncrease in the

anount of fornmazan dye formed,Bawhich directly

correlates to the nunber of netabolically active cells

| N[0199] Clhk title eompotBd WE2D(pId 1382D%, BCTY hISL 00T & ¢S 88c-NMe-

e (el 0020l 43 sfrdh B f LW opfgauiv) and
(EEGI%BO gmm@lt L. MMQ@% Coﬁdbﬁféﬁh@geaﬁr £8bdm BagRehture, and

Assay: Smac Peptides Potentiate Apoptosis. |nduced by
he SdFtCIEt‘Y?ﬁ GEIICEI]% cyHedyith u%céﬂm%l_(&) t&’é‘}el Q P’[Odﬁli ik 116’rt7‘§¥%051’here
108 wal lefi@kder NS eThSiet@ioh s@l@oAtBSh f1ated 8r MELd- whicSSddand

culture plate. Cells are incubated with 1 mMinactive

Shawedyepsts g | bingestaier MDA 28 mb. QAF& a0l &8P gauiv, 0.782
%Vfﬁlg) @%Qbh@@d dn%ﬂf)\;/ﬁe §€érg9ﬁ1§1§jtﬁsg] TREbGEon Qs MolvBd MR Bom

only (Control cells are then treated
VTIPS [iypan 13<2Wa@00athmmrmgmu [Tag resgltipnsalytioadiagdilead with

d)ﬂg af d@ufe&o% 1%({?{3 sg érrful}IQ:Q d&%ﬁﬁ@ﬁ&% \bfsr}%ﬁﬁffﬁédcand the

OpOS S are t tal ne
quhslay@w bacdayeetraqtedjwfth Byt thiee treep ol et @gaamdlayers Were

%88 n% wa%ilecf’ wf’tal{ %tu‘ie a{ @ &%ﬁgoﬁh a‘ﬁd theg rI:]>91

nucl ear c roma er a E’Fuor esce
Mésoking sslutlcbm:isuhiuem gver\MgSﬁD4t tyIWecSnmbcqneqaimatéém ylslki(awellow oil.

Tt RPN BT ER R TRER 3o ey g G S B g taciems
&b gpOs Ihglﬁ)yellow oil. ThlS oil was taken up in CH,CL;, concentrated, and then dried

via high vacuum to yield 11.07g of the title compound as a easily breakable foamy white
solid in 99.9% yield. Purity was confirmed by LC-MS and TLC. TLC Conditions: 100%
EtOAc, Iodine Stain. Product Rf = 0.63.
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Exanple 27 In Vivo Metastasis Assay [0216]
I mmunosuppressed m ce (athym c nude/ nude SCI D fenal es

wo e@nitbéael an  Sprague Dawl ey) are housed in auk@rUs20eT064569
cages with mcroisolator tops, and all nmanipul ations
of the animals are done in a lam nar flow hood after
W pi ng down both the hood, gloves and cages with ABQ
sterilant. The mce are fed sterile Pico Lab Chow
(Purina) and autoclaved Siyaphsitlis tap water. M netics
are admnistered intra-gastrically daily to the mce
in sterile water containing 2% carboxymet hyl cel |l ul ose

via sterilg, disposable aninal feeding needle Poper
& Sons Cat_[#9921; 20 g x1.5"), seven days ap

bet ween \Péﬁ 00 am The con‘poundszga&% ¢ ol
(sterile Watergplts 2% carboxynet hyl cdl o are
kept stored at ’ pped in a boil to

prevent any i NI n @ch day's
supply is thawed,ust prior to use. [02 ~Conpounds
are tested for hefr effects on the netast atlc
potential of C8IB1 cells i nj ected int r avénousl y Via

wot8Bh e $Een e et okaBes R b o ERmgié 17

Qmmﬁgtorﬁs inﬁﬂolpf 0 tadj\ﬁv ¥ RBPAODSd inDMFamdéra,Sit kdedeinperature.

e.100 0Ses are 5 tipges th
s e s etk 0 T B TPy e T 2 ot PE it -
lﬁ@fﬁoﬂo@ hedd (Pﬁ&le§ 16RO )6)| 5"@1'&@1' Y Aoeo'l_br%ﬁ%@ IR coloF3& to

erl ments start with nine animls per group at da
t qongg aps glseryed gromaigitiog pEais-¢ d Pishlorp-L-putana-alir resulting
@é‘lluﬁ&{:\ggs Stlﬁ@!i I“or%"? thﬁrk oWa(e'f'%%%)ll) @ addgh fFhEfeaction mlxtur and

intravenously via tail vein inoculation. The protoco
ithe regudiftgi snluéidn ey exgactediith Egpvdad (trde daups aliquptsiphiTheteombimed

L I R
pantt'mg sdluppar wis.evapmmoedto pardecgumhite falid dvh{mhl wdy @uemd enssilica
S i a%%?dlgl{t ﬁ% %?%He)&neszdtOA%t atl(:)(p?gE (E C. }"Jracqlogs containing purified

C 0 un nors Sin
peghtd Vyemgoq]jédaﬁlsl evfpoaitddd pﬂﬂhcmlmﬁd whicpevak ariexagh high

i eontt el SEpEy BERHTHE Wit GhRI R @i C e T

lﬁdﬁﬁhbﬁﬁJOG%JJGNQLGHB&EERﬂ£OQDnCentratlOnS, on the

nmetastatic potential of C8161 cells in SCID mce are
eval uated: oral gavaging Qf the animals with mnetics
significantly reduces the&‘-ﬁ:ﬂ%ﬂ&# of lung netastases in
the SCI D nouse population. Exanple 28 In Vivo
Conbi nat joy Therapy: B.1.D. & Q1.D. [0219] Th
of in vi¥xelcorbi |ontherapy of m net 0
mpk/ dosi bﬁb ) with chenoth
pacl it axel 5Co)r 5-Fu (50 _nmpk) , Vi tine

(1 npk) or cyt e 0) YONOHTB 177
xenografts gb\CI B,

N

H

HN. O HCl
N/

[0201] In a 25 ml round bottom flask, the title compound of Example 18 (158 mg,

ffect
80

0.128 mmol, 1.0 equiv.) was dissolved in 4.0 ml 4.0 N HCl in dioxane. The resulting

solution was stirred at room temperature for 30 minutes. The reaction mixture was
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| arge cell carcinom) using two and four tinmes a day
dosing is denonstrated in athymc nu/nu fenmale m ce,
wWG2@7Me®ks ol d. On Day 0, HTB 177 cells, 3x106PCHDS2007/064569
injected s.c. into the flank of 220 m ce and the mce
divided into treatnent and control groups: [0220]
Mnetics are dissolved in 20%
hydr oxyl - propyl - bet acycl odexatrin (Vehicle 1); 0.2 m
Q@aﬂ&a@@f tbG@n %ﬁ’l v‘fﬁlélpxﬂas‘ Fich B8 h%ﬁ%'a&ﬂlmvt‘alyml%eﬁg l)f hayad
is dissolved in a diluted ethanol/crenmophor
sempeyngrn gwma@veeywlrl)as amdite gdidi  p. dosing vol ums for
pa e
o 0022 T8, Rorke B i XA i T p R MDEE Sl
nhembwbabgm by jueing irensritidichipreadiintagy ibStead of dife ROBOIHPBCDe step
containing 136 ng of mnetic to
S’scg%?cpmrﬁxﬁ'ﬁggﬁgxture i's sonicated until a conplete
solutlon was made. The 20 npk dosing solution is nmade
by placing 2 ml of the 80Examkple®dution into a 15 ni
tube, adding 6 mM of 20% HPBCD, and vortexing the
sol ution mx it. 80 WD 2007/ 136921

PCT/ US20 064569 [0221] Tunor cells are in c
yWihe/ mprning of Day 0, and
wei ghed, nd and ear - mar ked aftehL I ug

treat ment begi n@% am on © anl rral s are
dosed with m ms NiBr Oat,./: 30 am
and 7: 30 savvek Tu rgro LS

guant it at ed by aéurl ng tunor vol une pay 7 and
Day 14. [0222] Both m netic and chenot herapl es

de s bl bb@Sn £1 '&ﬁél: BHSf 'n%e
enhanc}e %hEPt@on over either t 0alpy a ﬁ'p

2P06B rmﬂwlvbo Finay. apys silurritmmth!\A@%F;mSad‘ ulamsgenbpn: (39ou@lin methanol
gﬂ%%ﬁ] T %ﬁtlngg rﬁ%{{@%&{@%&é&wﬁ haAl okx%ﬁ tS It%é) &ﬁ%ﬁ% az room

SO "eval ua a nsg
neug@ratis. Ubectadtionanikdoer \aepefﬂthred throgkh a Synmgn fglker and evaporated to

treatments, .are niti dafte m had | ] .
i SRRt T S s B i TooBt1f B Mk MR st smppynd
auentiditiss gleed i n 20% hydr oxyl - propyl -

be l.odexatri hicle ). 0.2 of. mmetjc . .

o IBE P ES haints SATRHBBIR G Tt cisGenT B3 e ah ety of
Eﬁ{ﬁé d@dg iaRghihg)sefuBindhSEatiNGE of Msdddds thdt @8 be treated with Smac or a
et hanol / ¢crempphaor EL sol utj on é}\éehl cle I'l) and the

iSHgC naagﬁlqaguc\%lﬁﬂwwléqrdeﬁa@ﬁfmﬁé refly . 1 m [ 0225]
The m ce are wei ghed, rangl}pjﬂ,f_;]ggl and ear-marked on

Day 0. Mnetic treatnment™an ehicle | treatnent is
begun on Day 1 and continued every 12 hours until Day
21 Pacl i t axelln YigoVARBIR Bll‘d‘E‘g/@a‘P}‘?EﬂP%A&W st art ed

Day 4 and continued daily on Day 5, 6, an
t%% \Raprartien heptas STimgHGI g P%Psspwaxvam?f} @a@ﬁ@medwadwuﬂ
Ia@@h |a§sﬁ%e W pprakinthee1y €3 R atr€contBiddBl AP ftdoBRhIBRbn®ind4Rird

rﬂ) al one _and conbi ned t herapy enhances efficacy.
IR 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 extensive
washing with an assay buffer containing 25 mM Tris, pH 8.0, 150 mM NacCl, and 2 mM
dithiothreitol (DTT), the complex is eluted with 5 mM reduced glutathione and visualized
by SDS-PAGE with Coomassie staining.
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Exanpl e 30 Representative Biological Activity Data

[0227] Table 1. Representative Bi oassay Data Bi oassay
wa@l2a0a/13632npound Bi r HCC461 No. binding cel |l CaR@EBS2007/064569

Notes M M 81 WD 2007/ 136921 PCT/ US2007/ 064569 1

Caspase (Exanple 6) 0.07 0.004 100 std. 2 (Exanple 7)

0.15 0.01 105 3 0.12 0.026 48 4 0.11 0.025 55 6 0.2

2.1 82 7 0.144 0.373 101 8 0.27 0.07 93 9 0.196

0. ?&%6 O8is ok ngel%ontlgt%s #abthe dedtef ntihdi& slgéegflc%ﬂy b1;1§ IAP
0. 188 07 10 14 0.158 0.62 104 15 0.638

16 0.22 0.025 107 17 0.136 0.69 98 18 0. 176 0 76 88

19 0.14 0.24 98 20 0.18 9 21 1.13 2.2 70 22
0.13 0.81 106 23 0.13 0.%&%63_24151481 26

0.235 0.1 106 28 0.2 0.07 102
Fluorescent Polarization Assay

[0207] 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.

[0208] Based on this principle, we obtain the Ki value that evaluates compound’s
binding affinity.

Example 23

In-Vitro Caspase-3 Activation Assay

[0209] Caspase3 in most cell extracts can be activated by the addition of ImM 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 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.

[0210] The ratio of each synthetic compound’s slope versus the slope of control

reflects in vitro caspase-3 activation ability of compounds.
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32 0.08 0.005 109 36 0.19 0.05 98 37 0.3 0.2 59 38

0.2 0.07 102 39 0.18 0.16 102 40 0.15 0.03 85 41
wW@2®703021 99 42 0.2 0.24 109 43 0.2 0.1 104 PAHUS2007/064569

(Exanple 19) 0.18 0.003 104 45 (Exanple 20) 0.15

0.002 136 47 0.19 0.02 99 48 0.2 0.056 103 49 0.19

0.02 113 50 0.2 0.02 97 [0228] Using nethods simlar

to those described for the foregoing Exanples, the

conpounds of Table 2 can Eﬁi‘nﬂ%lbﬂ be prepared and shown

to be Smac m netics. 82 WO Z0 36921

PCT/ US2007/ 064569 Tabl e 2. Representative D ners

Compound St r uct ulCGell ighilityedgspyim HECAPY CelljH N N\ O O

OO NHN (Exanple 6) NHInpo/) O M

[0211] HCC461 cells plated in 96 well plates at 5x10*/m1 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).

[0212] 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.

Example 25

Synergism of TRAIL and Smac Mimetic compounds in PANC-1 cells

[0213] 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 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.

[0214] 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.

78



NHMe MeHN M O/ N2 ONHNHO\ O
N HN Me-O NHMe MeHN M \ OH/ N\ 3
woRooo18921 H Inmo/) O\ Me NHVe MeHN Me
NN\ 4HI ) HNOO M NHV MeHN Me
5i O0 NNHNHO

(Exanple 7) N
OONHN NN
O H PCT/US100M$4569
OHONHNN

Quantification of the formazan dye produced by metabolically active cells by using a

microplate (ELISA) reader at 420-480nm.

Example 26

Cell-Based Assay: Smac Peptides Potentiate Apoptosis Induced by
UV or Etoposide in Cultured HeL.a Cells

[0215] 0.75x 105 of HeLa--S cells/well are plated in 48-well tissue culture plate.
Cells are incubated with 1 mM inactive Smac peptide or with 1 mM N-terminal 4-amino
acid Smac peptide, with selected mimetics, or with vehicle only (Control) for 12 hr. The
cells are then treated with either 320,000 microjoules of UV irradiation using a
Stratalinker or with 100 mM chemotherapeutic Etoposide. Cells are then stained with 1
mg/ml Hoechst 33342 dye at different time points and apoptotic cells are counted as those
with condensed nuclear chromatin under a fluorescent microscopy. Mimetics, including
wild-type Smac peptides, show significant increases in apoptotic induction at 2, 4 and 6

hrs (for UV insult) and at 10 and 20 hr (for etoposide).

Example 27

In Vivo Metastasis Assay

[0216] Immunosuppressed mice (athymic nude/nude SCID females from Harlan
Sprague Dawley) are housed in autoclaved cages with microisolator tops, and all
manipulations of the animals are done in a laminar flow hood after wiping down both the
hood, gloves and cages with ABQ sterilant. The mice are fed sterile Pico Lab Chow
(Purina) and autoclaved St. Louis tap water. Mimetics are administered intra-gastrically
daily to the mice in sterile water containing 2% carboxymethyl cellulose via sterile,
disposable animal feeding needles (Poper & Sons Cat #9921; 20 g x1.5"), seven days a
week between 7:00 and 8:00 am. The compounds and control (sterile water plus 2%
carboxymethyl cellulose) are kept stored at -80 °C wrapped in aluminum foil to prevent
any light induced changes, and each day's supply is thawed just prior to use.

[0217] Compounds are tested for their effects on the metastatic potential of C8161

cells injected intravenously via the tail vein: at 40 and 100 mg/kg, compared to the
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M -<,--O MBMHNM OOONH~NN 6 HHNOO OM

NH Me 83 WO 2007/136921 PCT/ US2007/ 064569 Conpound
w@eooassaee No. MHN M OH/ NH NN 7 O OPRCIUSAD/064569

N“HI /) O M NV MeHNM OH/ I ONHNN\ O

8 H"-N' HNOO O Me NHW MHN Et

control. The concentration of the compounds in the vials used to give the 100 mg/kg
doses are 2.5 times that in the 40 mg/kg dose so that approximately the same volume is
used in both cases, approximately 0.5 mL/animal. The experiments start with nine
animals per group at day -4. On day zero, 2x 10° C8161 cells in cold Hank's Balanced
Salt Solution (HBSS) are injected intravenously via tail vein inoculation. The protocol is
continued for an additional 24 days, at which time the animals are sacrificed and their
lungs removed and fixed in a solution of Bouins/formaldehyde (5 parts: 1 part). Tumors
are quantified on the entire surface of the lungs by rotating the lungs and counting the
tumors on each lobe using a 6x magnifying glass. Statistical analysis is performed using
the statistical package of Microsoft's Excel spreadsheet software.

[0218] The effects of test mimetics, at two different concentrations, on the metastatic
potential of C8161 cells in SCID mice are evaluated: oral gavaging of the animals with
mimetics significantly reduces the number of lung metastases in the SCID mouse

population.

Example 28

In Vivo Combination Therapy: B.L.D. & Q.L.D.

[0219] The effect of in vivo combination therapy of mimetics (20 or 80 mpk/dosing
p.o. or i.p.) with chemotherapies paclitaxel (5 or 20 mpk), 5-Fu (50 mpk), vincristine (1
mpk) or cytoxan (100 mpk, BID, ip) on HTB 177 xenografts (NCI-H460, a human lung
large cell carcinoma) using two and four times a day dosing is demonstrated in athymic
nu/nu female mice, 5-6 weeks old. On Day 0, HTB 177 cells, 3x106, are injected s.c. into
the flank of 220 mice and the mice divided into treatment and control groups:

[0220] Mimetics are dissolved in 20% hydroxyl-propyl-betacyclodexatrin (Vehicle I);
0.2 ml of mimetic solution is the dosing volume. Paclitaxel is dissolved in a diluted
ethanol/cremophor EL solution (Vehicle II) and the i.p. dosing volume for paclitaxel is
0.1 ml. Cytoxan, 5-FU, and Vincristine are dissolved in sterile water. The 80 mpk dosing
mimetic solution is made by adding 17 ml of 20% HPBCD to a 50 ml tube containing 136
mg of mimetic to dissolve. The mixture is sonicated until a complete solution was made.
The 20 mpk dosing solution is made by placing 2 ml of the 80 mpk solution into a 15 ml
tube, adding 6 ml of 20% HPBCD, and vortexing the solution to mix it.
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[0221] Tumor cells are inoculated into mice in the morning of Day 0, and the mice
weighed, randomized, and ear-marked afterwards. Drug treatment begins at 7:30 am on
Day 4. The animals are dosed with mimetic or vehicle I solution, at 7:30 am, and 7:30
pm, 7 days a week. Tumor growth is quantitated by measuring tumor volume on Day 7
and Day 14.

[0222] Both mimetic and chemotherapies demonstrate inhibition; combination

therapies provide enhanced inhibition over either therapy alone.

Example 29

In Vivo Therapy in the WAP-RAS Transgenic Model

[0223] Mimetic and Paclitaxel combination efficacy is also evaluated in the Wap-ras
transgenic model. This model is used in a therapeutic mode in which treatments are
initiated after mice had well developed tumors.

[0224] Mimetics (20 mpk/dosing po) are dissolved in 20% hydroxyl-propyl-
betacyclodexatrin (Vehicle I). 0.2 ml of mimetic solution is the oral dosing volume.
Paclitaxel (5 mpk/dosing ip) is dissolved in a diluted ethanol/cremophor EL solution
(vehicle II) and the i.p. dosing volume for paclitaxel is 0.1 ml.

[0225] The mice are weighed, randomized, and ear-marked on Day 0. Mimetic
treatment and Vehicle I treatment is begun on Day 1 and continued every 12 hours until
Day 21. Paclitaxel and Vehicle II treatments are started on Day 4 and continued daily on
Day 5, 6, and 7.

[0226] Wap-ras tumors do not respond to treatment with Paclitaxel but do respond to

mimetic treatment at 20 mpk alone and combined therapy enhances efficacy.

Example 30

Representative Biological Activity Data

[0227] Table 1. Representative Bioassay Data

Bioassay data
Compound Bir HCC461
No. binding cell Caspase Notes
(uM) (uM) %
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Compound Structure No. HC HNI ON HN13 o N NO

NH H/o O/ HJO -NH HV HO H ~-OO-N HNOC\\ CC
WOR0071369M 0 O NH NCOO 1 H 1/ -NHHC HC HMET/US2007/654569
HN O 15 CNO\\ \~ONCNHNH - OC "~ -NHHC HC
HN \ / NHNO 16 CNO\~ ONC O

1 Caspase

(Example 6) 0.07 0.004 100 std.
2

(Example 7) 0.15 0.01 105
3 0.12 0.026 48
4 0.11 0.025 55
6 0.2 2.1 82
7 0.144 0.373 101
8 0.27 0.07 93
9 0.196 0.009 108
10 0.2 0.02 105
11 0.172 0.012 94
13 0.188 0.07 105
14 0.158 0.62 104
15 0.638 0.08 87
16 0.22 0.025 107
17 0.136 0.69 98
18 0.176 0.76 88
19 0.14 0.24 98
20 0.18 0.52 99
21 1.13 2.2 70
22 0.13 0.81 106
23 0.13 0.49 109
24 1.5 1.4 81
26 0.235 0.1 106
28 0.2 0.07 102
32 0.08 0.005 109
36 0.19 0.05 98
37 0.3 0.2 59
38 0.2 0.07 102
39 0.18 0.16 102
40 0.15 0.03 85
41 0.3 0.02 99
42 0.2 0.24 109
43 0.2 0.1 104
44

(Example 19) 0.18 0.003 104
45

(Example 20) 0.15 0.002 136
47 0.19 0.02 99
48 0.2 0.056 103
49 0.19 0.02 113
50 0.2 0.02 97

[0228] Using methods similar to those described for the foregoing Examples, the

compounds of Table 2 can readily be prepared and shown to be Smac mimetics.
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O NH HN- HC HCI 85 WO 2007/ 136921 PCT/ US2007/ 064569
w@ovpasael Structure No. NH HNZ 0 O~, 18 &0 OPEI/USH0OMIE4569
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-N19 N, ON OO HNC NH-NHHN HC HC N1H HN O

0-' 20 0 NN N=N O N HN N~~NNH NAO O0h.

Table 2. Representative Dimers

Compound
No.

Structure
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M

(Example 6)

NHMe

MeHN

O y H
’ i OM N
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(Example 7)

NHMe
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w8007/ 064569 Conmpound Structure No. NHPEMUSIO0FA64569
O-'" 22 NOONNOONHN NH -NH'"OO HA HC
""NHHNO 0-1/. 23 NNNN-N O, O NOO HN~~ NH
O NHHN HC HCO HC HCl / NHHN ONrO 24 ONHNI
/ INHNO O rO

Compound
No.

Structure
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M NHM H3\ CH3 Hy O HN32 o N -~4 NH - (Exanple
14) o ,NH30 o NHH ~NH o - H3C H\-CH3 88 WD
WQ®71338021 PCT/ US2007/ 064569 Conpound St r ucRTr/ES2080064569
H3\ CH3 HNjf O HNH CH- O 33 OONHI CNNH OO

NH O NH H3C. HN-CH3 H3\ CH3 HN O HN
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No.
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WORD0P/186921 NH H3C HN-CH3 HCI HN' / \ HN HN 3BCT/U82007/(84569

Nr,) O NHNHOIINHHCI 89 WO 2007/136921

PCT/ US2007/ 064569 Conpound Structure No. HCI  "NH /
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N. O 400 CONONH NH HCI 90 WO 2007/136921
PCT/ US2007/ 064569 Conpound Structure No. HCI HN \

WO 307/dI HN 41 GN O O N~.D O NH JNH - / CAPCT/USIODMI$4569
HJO HCO HHNOHOOON\VI 42\ NOO vyl1ll1~0O1 N
A HYV ONHN H HO HO HN -NHHC | HN NH 43
GNoo ro O NHHN'

Compound
No.
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I\ ~1 .,~NN44 1 NCN 1t (Exanple 19) O H\ 1 ~ HN O

o HO OQOHCO NN HH 91 W 2007/136921
w8007/ 064569 Conmpound Structure No. ., PCTNMUEB0D064569
NO (Exanple 20) O NH\ J o'er--~"0o/ HN HCI Ny, N"
HO HH H\ N\ / N. NNOO 46 0~ 0, ONHp \
HN~CO -NJ" H H HHC HCO HN NHOO H/ HNH HN
N\ Nom 47 N~/ OOON

Compound
Structure
No.
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-0 ONH HN HC HC

N Go 0O NH HN, .
W@09pasael St ruct ure
ON \\~NH HN ON N
HNN O O O- 50 ON

NH HNC OO HHNH HNNY 48 0 O
92 WD 2007/ 136921 PCT/ US2007/ 064569

No. NH HCI HCI HNV \ HHNPQIHUS2097/064569
OOH HHA HO N{ HN OHHNH
O NHO HNC Table 3. Representative

Mononers Conpound Structure No. 51
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J~ N (Exanple 1) TFAHO52 ) Oo Boc_H N 'NH

(Exanpl e 2) 93 WD 2007/ 136921 PCT/ US2007/ 064569
w@oopasaell Structure No. 53 O\\ H ,'" N (D PBCT/US2007/064569

(Exanple 3) Boc I, // 54 001 HN" NH (Example 4)

HNHCI / 0O OL// 55 NHN ~~"NH HC 1 56 HN H

~N~NH HC OOO57 NN\HN1~-NH HO OOO~NH 58

HN~H fV1 )

Compound
No.

Structure
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o O &(
50 C[/\j (o] 07N
<20 O:
1,

Table 3. Representative Monomers

Compound
No.
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(Example 1)
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(Example 2)

Structure

oG

93




HO (\JI
d/

1/ /I OO0OO

~''NH 59 HNH N <~JI

~

HCl \
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Boc Il Hi ~N LOOON 630// NHN H HCA H~
HONb OO" N\ I 64 ONHN H HC 95 WO 2007/ 136921
w8007/ 064569 Conmpound Structure No. O BPCDBS007/064569
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/| OH Orf Boc\ 68 OO NH
69 O M O NH (Exanple 11)
wOoRbo7fik602anpl e 12) ~~ H~ OTf

(Exanmple 10) H OH Boc MeN
HOH Boc N M 70 OO
96 WD 2007/ 13692RCT/US2007/064569

PCT/ US2007/ 064569 Conpound Structure No. MeHN Me
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97 WD 2007/136921 PCT/ US2007/ 064569 Conpound

Structure No. MHN M O 79 OO N (HOIf H HzN
WOB07@6er~) N 80 NH NV O HCI HN -Y~-O HN - NeCBUSI00MI64569

O NH HC HN [0229] Although the foregoing invention

has been described in some detail by way of

illustration and exanple for purposes of clarity of

under st andi ng, it will be readily apparent to those
OTC&H% yISKiti—inmthe art in {1ght of the teachi ngs
this |nventi on that certai nSafweages and

nodi Nocati ons may be nade thereto without departi ng
fromthe spjrit—or scope of the gppended ctaims.—9

WD 2007/ 136P21 PCT/ US2007/ 064569 Qfai‘”errs 1. A
conpownd of | formula (1): O&R 1,RZ N:)~Z" O Q

o
[¢)

L/ Q

N
H

H.N

HCI o Oy“@
80 @)

1
81 NQ

[0229] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it will be readily
apparent to those of ordinary skill in the art in light of the teachings of this invention that
certain changes and modifications may be made thereto without departing from the spirit

or scope of the appended claims.
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(ry 33 -~-ro/W-X XWNOAO Aor a
phar maceutically acceptable salt or hydrate form

W@ b@resf21 and i ncl udi ng any stereoi soneric forPGI/US2007/064569
t hereof; wherein each of ring A and ring A
I ndependently represents an azacyclic ring core which
is selected froma saturated 3-8 nenbered nonocyclic
azacyclic ring and a saturated 8-12 nenbered fused
pol ycyclic azacyclic ring, @ggR of which may contain
0-2 additional heteroatons selected fromN, 0, S as
ring menbers; and wherein ring Ais substituted with
a growyp repr and ring A is
subst?tutegcgﬁﬁﬂhg%S?%ﬁBMdﬁepresented as -W-X, and
each of ring A andoring A° may be offtionally
substituted with rom 1-4 additiongl substituents
suitable for its uct uk'e; e&sh J'is
i ndependent |y H”CN, “iC1- C4 al kyl Nor C14C4
al kyl oxycar bonyl ;
represents C=0,0=S,_ A am@ptio ubstituted
C2-C6 al kyl ene or heteroal e; or Wcan({®e a
bond where X conpr|ses ‘an optlbnally substltuted

C5-C6 aryl ok hetensaryl ring, Ww.gan be a bond
where X' conpri eg n optlonally sgbs('tuted C5-C6
aryl or heteroar Yng; each X a i ndependent |y
represents an optionally substituted C5-C20 ring
syst e cpipnicsitrgllapcceptalde sabi hadiatedeint theieply ardhidcluging any
Sg Omggkgggg&gﬂﬁﬁgplected fromN, Oand S as a ring

can represent either a single 5-15
nenbewhdemwe(ch o rgigdupnd rong A'vindeperk@ntiyerehesants amyaeddyclic ring
%?u@ﬁlg%ggt leCie (? gmagsgtgltatt% gle%%ereg %ofci&:ge cagzta\(g}c?c Iél{\ll\g! Qnrd a
Gateraaid)i%l 120onerhigtret f@&fd}ﬁolyk:ycr]g azggclic @gaemth@ which may contain 0-2

QBT B FEE BRI (rSagrnegt Rl and Wighamg 4
Isﬁbsﬂltu‘ﬂed ﬁMgr&p Sprefhedden dBnK| alnd(hngMR is Qibstﬁuted amtd a group
wherei n each R is, inde endentl

ti on
Lepsesentedtsedy (ﬁ gsad %ﬂchg ring. A gyl (\;@ Qol@iy)/ % % y substltuted with
ol p$3@(ﬂﬁétﬁﬁélﬁ§t9cuet@@%ﬁtﬁ’é]@fdr)'ts stalRadré:t ut ed C| C8

het eroal kyl ; _or one or both and Q@ can be a bond
wher ecach Jap (ilrb ri$ dependgntly érl C@Iagtll allgyl @r 1 - q4§lkyloxycarbonyl

i ndepgRdanthywH 1IQfep<91BEﬂtB/r}@15rleéént§ ey, cLyt &dn Ghaddnplds¥lituted
each Z and Z' is |ndeﬁgndentwy an optional
4

ta%taﬂhymneer CrComterpalindenck o mbe a rtdefphees%ﬁ@@prases an
g{‘&ﬁh EJB’%‘Etu ed (B- é@a HE¥%AaRG ﬁhg%ﬂfaf W&"gal} P4 E&H%ﬂe% X’

nt ai I ng rom 6r et eroat’'ons sel ecte rom N
apapSies whprstonhliyndobstitited €56 aty oahgerayhridgengt h vvhen

count gzg:h%& gX’t F(?eg&kﬁ%}itilft%%}re?&%ﬁn%ﬁlmﬁy s@s%ﬁad%i C%g

whi ch

system compnsmg 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 —CH;-, -CH(OR)-, -CH(R)-, -(CH>),D-,
-CH(R)D-, or -CR=CR- or -C=C-, wherein r is 1-4, each D is independently O, NR, or S,

and wherein each R is independently H, or optionally substituted C;-Cs alkyl or
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substituted; with the proviso that L does not conprise

a disulfide bond. 2. The conpound of claim1l, wherein
weao1af2ring A and ring A' is an azacyclic rPCUSOB064569

i ndependently selected fromthe group consisting of: |

I I BN WXIWNXWN~Yymn ; (Y)ym--~; and X-_ N )n

W q 6 wherein each Y independently represents

optionally substituted Cl1-C8 al kyl, C5- Cl2 aryl,

g’ét‘i&%ﬁy @1[@6{1@ elﬁ 6%Eteﬁ)ah<& of Qﬁler rfgb@ifof %d%ﬁ S Lborfdlwhere
NFQ@(T(D’}“FFS aMR@m? NRC( O NR2, NRSOZ R CN C(O NR2

©)
9 R0 KR ekl SR ) o
aryl akdchlZ aner @ 1h@ﬂpend§ﬁ@:f m @‘tiooﬁlav sobstitiers@1-Coramimpalpil; and
Ot h e r L rgptlilgs%&ga llj'gfger tI?aﬁJ s a(?jhéﬂg R rdr&ﬂrbﬁ/i gr%%% 8&1%11% Q&?almng

ffm)rmi é h&e@ams‘rselbca@ﬂ frcvm Ny Ot dndtS, which H,lekesaﬂ 2Jm6ﬂ10@tchms in length
sat ur or, a ich.rin i ncl ude
AREE F s B OB binpdR e iR AB PN ¥ Re iy

aﬁiﬁurmeﬂbe substituted; mis 0-4; ni503 Vi sOor S;

R6 is i penden r Cl-C4 a represents

RS, " S B ehac b hoicombse Bis 55671 seoon

PCT/ US2007/ 064569 3. The conpound of claim1 or 2,

wher ebn eaﬁp of rInrgigbf'a‘laum hergﬂeac? %ngA angsggAf is an

di ff erent azaomé)f)uc ring oun
akaydlickingrco, 1n&dpemchnuiy mﬂctmd dfont the groAp aasmhsnnglgf. A

conpri ses the same azacycllc ring core. 5. The

conpound{of any one ofel ains 1, 2, or:w4 havi ng the 4’\"

fppmj\?\j ZIJw'q/RlRJ/ !
)

wherein each Y independently represents 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;-Cg 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 a
heteroatom selected from O, S and N as a ring member and may be substituted;

m is 0-4;

nis 0-3;

VisOorS;

RCis independently H or C1-C4 alkyl;

=B represents =0, =S, H; or F;; and

qis 1-4.
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N\NZ 0Q /Q(1) L*r 0JJr, WWNNW- X mn
n' or a pharnmaceutically acceptable salt or hydrate
WO oooritsdeer eof ; and i ncl udi ng any st ereoi somerPCI/UB0AB064569
thereof; wherein each J and J' is independently H, CN,
Cl-C4 al kyl or Cl-C4 al kyl oxycarbonyl; each Y and Y
i ndependently represents optionally substituted Cl1-C8
al kyl, C5- Cl12 aryl, C5-C20 arylalkyl, or a heteroform
of one of these; or is =0, OR SR S(OR  SO2R
S2NR2, NR2, OC(O R NRC(O R, NRCOOR, NRC(O) NR2,
NRSOZ@% Cl\The QRPN cRIND) Rr Q(Kmlnmoéﬁn&élaed ring A’
ently H Cl-C8 al kyl,
g@%%%%gggg Hﬂ&giéw%ggﬁggggalkyl or a heteroforn1of
one of these; or is any other substltuent sui table
for ap al kyte QhPUid FRGAINARE 8] PherdR ealhQF rig AGR@HRS AON
the same ring can cyclize to forma 3-6 nenbered ring
CRAPrisea fepyame a2agyclic 8¢ cefisat ur at ed or aromatic, and
which ring may include a heteroatom sel ected fron10
S and N as_a ring nenber and nmay be substituted; eac
W and W | Wéﬁ&%‘é‘ﬁ‘tqfﬁn)‘ %‘t?r‘%%‘ﬁfl%l @=05 4 Badng Gp fogpula (1)
optionally substituted C2-C6 al kyl ene or C2-C6
het eroal kyl ene; or ;,Wcan be a bond where X conprises

an 101 WD 2007/ 136 21 PCT/ US2007/ 0§4569 optional |y
substituted C5-C6 /61' hetFér\oar | ring, and/or W
can be a bond where conpris an@ptional ly

substituted C5-C6 ary (bgsj aryl ring; each X and

X' i ndependent| yxe sen an ' 1y substituted
C5-C20 ring syste rising/at [east one arGiat i c
ring and up to fou heteroatons selected fromN, O

and S as ax%r and can Tﬁ;mmn elther a
single 5-15 nenb red cycllc gro t wWo

menber ed cycl e 9L s that are fﬁached to the
same atom of Wor W, prOV|ded Hat each X and X
conpri ses at | east one aryl or heteroaryl ring; each Q
and QPr 4 pluepesaeastly 9«30?@@'?1@ saétrﬂrélydr@lqiorm theyepiomyd including any

v\EP&)@)menc fo%?h'@n@bf - CHR D, or -CRECR- or -C-C,
ereinr Is 1-4, éach Dis independently 0, NR or S,

wherein each J and J is independently H, CN, C1-C4 alkyl or C1- C4

alkyloxycarbonyl;

each Y and Y’ independently represents 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;-Cg 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 a heteroatom selected from O, S and N as a ring member and may be substituted;

each W and W’ independently represents C=0, C=S, or an optionally substituted

C,-Cs alkylene or C,-Cs heteroalkylene; or W can be a bond where X comprises an
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and wherein each R is independently H, or optionally
substituted Cl-C8 al kyl or Cl-C8 heteroal kyl; or one
w@eoosasd2nf Q and Q can be a bond where L conPCT/E820H064569
ring; each n and n' is independently 0-3; each m and
m is independently 0-4; each R and R is
i ndependently H or optionally substituted C-C4 al kyl;
each Z and Z' is independently an optionally
%Hgé{amf %ﬁ‘tfs‘ﬁituga & 1@%&@1'6!8/ aryl fne anli/of RPLESEIY Bon@ where X’
liTnker"that is a - dr ocar byl group, optionally
comprieH rlmgptlomlbmuhstsuth@ﬁéﬁ@a{fjdr% hefeoagt e from N, 0
and S, P t
counte %%@g*t &%E g?ttbérf?l%spéal?shﬁb H&Ialu Slllt%ﬁ (fla(SS\,l\@anag
Wit coragrisineg a0 maqxt@nahﬂoylatlcsuhgmdtlmtte ﬁbur mttlhahpme sqdectadi fsam N,
t 0 I ' . T .
E:dgﬁl’rlf)io% ahsgl r?r% mé%ﬁbe%?alﬁrg An & r%qugiHl Ae sﬁ%l% 9—230 eg?erg,ﬁgy%c group
ios tvep 3-10 mmnlbexaﬂ kydlic gromppthateapqs balk attaeededat;v thehmanik @romudfaVv or W’,

- CH. h Ris | H Cl-4
Ryt ek B G s Sk SRR mepat! Miior i n
eac h dacar@land Q’ Ilﬂ@l@ﬂ&fedﬁmtebiyesenm@{j- SéH((a]RI) OpHRPaICYH,).D-

SARBADLS 2 BT el o, L0 IE] L0580 SR8 s,

tagd waayﬂre@aaﬂa ntiRydpendenUhaAybr dpﬁoﬁalny QUi Adakedrd INgS SKSILRM1-CS
or an optionally substituted 5- or 6-nmenbered
hecerbakonati ¢ ridgReYod HidgrdiQ'4apde 8 okt whase L comprises a
s@kbected fromN, 0 or S. 102 WO 2007/ 136921

PCT/ US2007/ 064569 8. The corrpound of any of clains

1-7, osemeing neigdlepgndeiIng3r epr esent s - C(O) NR( CHR) p-,

wher eeﬁh'ﬁa&m]is?r{degendé}m} each R independent!y
represents H Cl-C4 alkyl or C 1-C4 heteroal kyl. 9.

The cespdunad Bi isingepetdenilnHrps ontionallybsiéthied €4 aNdnd

:‘Nep:‘: g g&e&ﬁltZZa d Za is 1ﬁgep%§deﬁh ké([l &?gp@ y SG&U%%}}S%;E@I%M k?f] Gnd

CHZS(_l@ﬂzgspnts ah@e@ﬂ(a@s(a@—@ﬁ@@ hydr@iegt 8020 @HRptenally containing

%ngﬁé ete é)ﬁtoﬁls(gglect%% N atgf]_@ szcmgﬁ% Fl)SFZI E(())ﬁlgloalto;&' in (l)erngth

swbs t@dnkﬁd@@bn@]h&oaéskydth bﬂftw%r Cidd @t, yhdvkigh may Be offtivenally
C ound of any of clainms 1-7, wherein each Wand W
f'@%ﬁgge Nts a bond where each X and X conprises an

opt i ométhkhe moMistthitlt d@ds bot complsermditigidechoad.y! or
heteroaryl ring. 11. The conpound of any of clains
1-10, wherein each Q and each Q is selected froma
bond and -TldZompound@flanydf claims 1-5, whereineach Z and 7’ is a 1-

r{o%ﬁ(epgroup ref)regengdl'by%eq_l{m la —CH%WR%, where each R is independently

H or C1-C4 alkyl.

7. The compound of any of claims 1-6, 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; or an
optionally substituted 5- or 6-membered heteroaromatic ring containing 1-4 heteroatoms

selected from N, O or S.
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each R is independently Hor nethyl. 12. The conpound

of any of clains 1-11, wherein L conprises a C2-C8
wa@bkdygngddene group. 13. The conmpound of any of RCEHUS07/064569

1-12, wherein L conprises at least one ring that is

part of or is fused to the linker which fornms the

shortest path between Q and QL. 14. The conpound of

any of clains 1-13, wherein QL-Q represents a group

[ d f 218 O0F 1 n T4y esents
Se/ gckg TIQJU dzés@t?th@ 2P0k éla11§1§927Qwﬁgy WR0R 74 QW@%& t

\- CQO)N@K—CE?& \Wh(e@HP I¥] qu \)r ZHapqi Q@@lqdeppnde(glgege?g@ts 16y (91 84
mﬂcgnor.éﬁ%%gteéoa& )gq \ / HEH(CH2)q d--=-
r gl

q
ein eac i ndependently 0-4, and each phenyl
ring is optionally substituted mnth 1-2 groups

sel ecb ed f’fh?e{?o%iﬁo% o&% 5}/ !)% claci:l;hs lf§ gfﬁ%ﬁclﬁi@dwvﬁceorm&ﬁrs‘es a

hal o oun of ¢
lC2€©6miky131®sor£t2 (E@htmroajhydenetreprascoﬂeé by thedorniufa (CL’HQP -

FAEPRCS ™y Bl EE S PR SR o

I HNNIR (H,)]N; o NHBNRB@L(NHE\] Noidrd\p N 0, 1,'drR, &n d/daclil.R/iskin@ledently
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10. The compound of any of claims 1-7, wherein each W and W’ represents a
bond where each X and X’ comprises an optionally substituted 5- or 6-membered aryl or

heteroaryl ring.

11. The compound of any of claims 1-10, wherein each Q and each Q’ is
selected from a bond and -CHj3-, or Q-L-Q’ represents—CH(R)-O-L-O-CH(R)- , where
each R is independently H or methyl.

12. The compound of any of claims 1-11, wherein L comprises a C2-C8
alkynylene group.
13. The compound of any of claims 1-12, wherein L comprises at least one

ring that is part of or is fused to the linker which forms the shortest path between Q and
Q.

14. The compound of any of claims 1-13, wherein Q—L—Q’ represents a

group selected from:
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wherein each k is independently 1-4. 104 WO
2007/ 136921 PCT/ US2007/ 064569 17. The conpound of any
wW@Roochsioes 1-2 or 4-16, having the formula (2)PCTUSZN]/064569
NHQL (2) X--W2 or a pharnmaceutically acceptable
salt or hydrate formthereof; and including any
stereoi soneric forns thereof; wherein each Y is
optionally substituted Cl1-C8 al kyl, C5-Cl12 aryl,
Co- C28 aryl al kyl oo or a het formo one of AR

er el np-es =C—(CH
i nd entIy H O-C8 alk (5 Eéfg aryl, &s-cfo H H (e
aryl aI kyl, or a heteroformof one of these W

represents C=0, C=S, or an optionally substltut ed

C2-K6 al kyl ene or optional®y substituted Cz

het ¢ 0¢ ; 9% Wcan be. bond where X Q
an == (§|ddh;stitut @.m H@ or 6- C—(CHg)q
aryl / heteroaryl ring; X esenf% an optY-e

substituted C5-C20 ring system conprising at |east one
aromat h¢ ring and up to four hgteroatorrs sel ected from

N, 0 ghd S, and ann represent seither a single 5-15

me ed _y_C|I(‘/ roup or tyo 510 mgtbered iC s
or'§ @hlpoth att @ (Ctihe sane gy (CH2)

pr ovided that X conprises east one aryl—o
het eroaryl ri ng each Q represents -CH2-, -CH(CR)

e e e AR

@ﬂa;ndmﬂ w1dﬁn2 lgﬂ)ups selroted faheC BCl an@lmm@éteaik@;yr Cﬁg andal&

0-4; Z represents an optionally substituted Cl-C6

am noal kyl group; and L represents a C2-C8 al kyl ene,

C5- C125.ar yThermemponndGE-a@Rof Aaiyks at 1Ky Wherein |Li aokprises@f leagy one
rmof one of these, each of which may be

tr?%zg%%alfgl y substituted and may be saturated or

unsat urated; 105 WO 2007/136921 PCT/ US2007/ 064569

Wi th tl@e pfl%"doﬁ%oﬁﬁ}%f al-ry gp&ﬁm@qtlﬁb‘?@r\)‘/lﬁ?m@QdL é“tef h%@nts a

bond. 18. npound of any of clains 1- f

lggoriprgleetrbfréor nul a (3): O

A& AS A
| S W A WV Y R S
v v v
\E—N N—lé/ \l\\l—N N—lé/ \l\\l—N N—lé/
hv M i

wherein each k is independently 1-4.
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IRR2ZN NH R3 OCHL (3) RX---W / N(Yyom2 or a
phar maceutically acceptable salt or hydrate form

W@ b@rasd21 wherei n each R2 is independently H BECT/HSR007/064569
optionally substituted O -C8 alkyl or optionally
substituted O -C8 heteroal kyl group, and the two R2
groups on one nitrogen can cyclize to form an
optionally substituted azacyclic group having 3-8 ring
nmembei s, WileddmpBdRCHGhY 6f GLRYR-ITIY- R?hwig%@ﬁo%@lula 2):
unsaturated or aromatic, and may contain I-2
addi tional heteroatons selected fromN, 0 and S as
ring nenbers; each R3 i® H, or an optionally
substituted Cl /C8 al kyl [jor optionally substituted G -
C8 het eroal kyl/ group; R3 gan cyclize with R2 on an
adj acent nitrggen atomto Yorm an optionally
substituted agacyclig group haying 3-8 ring nmenbers,
whi ch azacycl wr at ed, un®aturated
or aronmatic,
het er oat ons
each R4 is H
al kyl or optionally —subsyitufed C-C8 heteroal kyl
group; each Y i y gubstituted Cl1-C8 al kyl,
C5-Cl12 aryl, C5-C20 arylalkyl, or a heteroformof one

of these; IS, = R, - =Y
onch B § el aCFutEen PR Gt R gL GpPany
CreOROmariy fomhkthereofhr a het er of orm of one of these;

each repre ts r.oup, of t rm- R -
wher e BRG0P oo ME B L ER B ERR Y T Ry
ahkalkylpor aBletetfotnedfame af igde; o0k =0/ ORNNRe GC(DORINROENR, X
Cc rises_an aqptional supst i ed 5- d

SHRBGF B B L Coke 91T g 12700, wek 2007 lgbsst
REELIESROT 0nO6AERER; each X represents an optionally
substituted C5-C20 rjng system conprisjing at |east one
ar omatN EPFSe Gricr (Er_pg P P e sHe Setlipdinsdr ppimplly
Nabs@ oI, 1RG0 Nene! @IW SR a Inkl RBereaX SbiMgH8s Ar dpdionally

menbered cyclic group or two 5-10 nmenbered cyclic
Gristiped: hmembgred g meaberad Hakorthsterneyl §age at om of W

provi %gpl%@ﬁ{s a?l(oﬁt‘?(maﬁ;/ SBRtitBed (8@ ring system comprising at least one

aromatic ring and up to four heteroatoms selected from N, O and S, 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;

each Q represents —CH,-, -CH(OR)-, -CH(R)-, -CH,0-, -CH(R)O- or —(CH;)4NH-
, wherein R is H, C;-C,4 alkyl or C;-C4 heteroalkyl; or one or both of Q and Q’ can be a
bond where L comprises a ring;

m is 0-4;

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

L represents a C2-C8 alkylene, C5-C12 arylene, or C5-C20 arylalkylene linker, or
a heteroform of one of these, each of which may be optionally substituted and may be

saturated or unsaturated;
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one aryl or heteroaryl ring; mis 0-4; and L

represents a C2-C8 al kyl ene, C5-Cl2 arylene, or C5-C20
wa@eoorabdegl ene | i nker, or a heteroform of one PET/UBNET064569

each of which nay be optionally substituted and may be

saturated or unsaturated; with the proviso that L does

not conprise a disulfide bond. 19. The conpound of any

of clains 1-2 or 4-18, wherein both R3 groups are the

sane, wah ‘ghe%%ox}&) tﬁ@clLe&Jeg gotfcﬁf?l??l&eat dhfidesdoRy! . n-propyl,

I sopropyl, cycl opropyl, I sobutyl, sec-butyl,

and tert- butyl 20. The conpound of any of clains 1-2

or 4-18, whes®hpoeaicdt alfPof Gaimks Negente pdving tht frmula (3):

met hyl . 21. A conpound of any of clainms 1-2 or 4-20,

wherei n said conpound is selected fromthe group

consi sting of: 107 WD 2087/136921 PCT/ US2007/ 064569

MeHN MeHN Me Me /b NH NN\ ONH/ H/ NHNNO O x i

pO0Op OMNHN ? ,

MeHN Me Me O H//I 1\ o H NH\N N p NH ~N~ N O HN A
N 3N HN oo oo p O\F 4

3

or a pharmaceutically acceptable salt or hydrate form thereof;

wherein each R” is independently H, or an optionally substituted C;-Cg alkyl or
optionally substituted C;-Cg heteroalkyl group, and the two R’ groups on one nitrogen can
cyclize to form an optionally substituted azacyclic group having 3-8 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 ring members;

each R is H, or an optionally substituted C;-Cs alkyl or optionally substituted C;-
Cs heteroalkyl group, and R’ can cyclize with R’ on an adjacent nitrogen atom to form an
optionally substituted azacyclic group having 3-8 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 ring members;

each R*is H, OH, or an optionally substituted C;-Cs alkyl or optionally
substituted C,-Cg heteroalkyl group;

each Y is optionally substituted C1-C8 alkyl, C5-C12 aryl, C5-C20 arylalkyl, or a
heteroform of one of these; or is =0, OR, NR,, OC(O)R, NRC(O)R, wherein each R is
independently H, C;-Cs alkyl, C5-C12 aryl, C5-C20 arylalkyl, or a heteroform of one of
these;

each W represents a group of the form —C(O)NR(CHR),-, where p is 0-2, and
each R is independently H, C;-C4 alkyl or C;-C4 heteroalkyl; or W can be a bond where X

comprises an optionally substituted 5-membered or 6-membered aryl or heteroaryl ring;
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Me Me NHWe NHVe MeHN MBHN M M O-H ~,,~) O/ NH N
Npp NHNN\V O p" NXI OO ON""~HNHO HN v
WOR000/18092NHVe Me NHMVe  MeHN MeHN Me Me O/ O BCTMBSNOMI64569
\ ONHN\ OO OpOp NNHNNNHNI/ H-0 HV p M

Me NHVe NHVe MeHN MeHNEt EE OO</ ONHNNO\NH
I"N\ OOIXI NN HNOONOHNOOHVp HUo Et Et
NHVE NHWe

each 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, 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;

m is 0-4; and

L represents a C2-C8 alkylene, C5-C12 arylene, or C5-C20 arylalkylene linker, or
a heteroform of one of these, each of which may be optionally substituted and may be
saturated or unsaturated;

with the proviso that L does not comprise a disulfide bond.
19. The compound of any of claims 1-2 or 4-18, wherein both R? groups are
the same, and R” is selected from methyl, ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl,

isobutyl, sec-butyl, and tert-butyl.

20. The compound of any of claims 1-2 or 4-19, wherein each R* is

independently H or methyl.

21. A compound of any of claims 1-2 or 4-20, wherein said compound is

selected from the group consisting of:
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HH N N~HNppp OVNN\ | ~HNOp p 0-127- \ I NO
ONH No OONHNb &-H &N---o NNHo-N-NHH 108
WOD0208P21136921 PCT/ US2007/ 064569 HN- HN 1", , POI/NS20HD64569
O ~0p\ N pHNO CNONOCNOON~rNHONH O0O0O0OHH
-NH 1/ -NHIIl HN \ HN \ CHNOHN/ HNOHNO O
GNO\ ON,) CNOOND NOONHNHNH O-\.IIIl O

-NH IINH "NH HN "NH HN 0-1-/, 00 NO ONo N=NNN
ONONHNI\Ivre\arI\INHHI\P-NH HOO NHONNmINN NN O

ot %@ é;*@w“wé)

NHMe NHMe
MeHN MeHN
=<>‘M 'I' 'II:!P <i]\r
NHMe NHMe
MeHN MeHN

M Me
-V E I ¢

H
o o M N N o o M N N
.

§’{\,22f‘;;/\7/£b o} N Ql{kf\,J/NT/gb o}
oy T o
O o}
Me’(L: Me'()==
NHMe

NHMe

MeHN MeHN
¥Me Q24Me
° NH N H ° NH N H
== o O o O
N N HN N N HN
H H
_j=o o
Me' Me

NHMe NHMe
MeHN MeHN
Et Et
o H o H
o M N N o NH N N
L= LT
== o O o O
N N HN N N HN
o) H _’(¥=o
Et Et
NHMe NHMe
H H
, /LN\ o N
H X§ H
o o
HN 0 o @ Q?/N ° o @ =
O~ A3 A3
: o}
NA% 0 &TW HA% 0 &TW
~\ fy ~N o
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N“""NHHN JHIVO--,/,. NNH /CONNN-N OO ON
ON10 ONON=NNNONN HN~~ NH-N Ni \ ° ~ HN NH

WO MH7036N- 0 -NH C' NH HN "' NH HN p~. 0 O NPQINUBR0QY/@54569
ONo NON ~NONo HNNHHN 110y ONH J 'O _ -NH
NN- U -NN O HNC -NH O 109 WD 2007/ 136921

PCT/ US2007/ 064569 / | p~y\NH HN \ "NH HN, NH HHNN O
O1. NNNN-N NNNN ONHINV\N/ HNONOONNDO
Ol =~ HN' NH HN8 , . ENOOHN / MHN HN H M

1 /

AN :'HSF;) N O OWNNH M HNON OO QQ;NH 600 H
N
HN N O~

NH )\
0 (o]
NH O)\HN —NH LA Hi~

§NH ~ QN% gNH HN%
o=,
1 o) N,’,\“N NN ’D C‘Xo o
0 ° N D
OAO O N=N w
HN NH R NG N~
% HN NH
0 N SA N
—~NH HN— (] 0]
~NH HN—

N NH
N AN SA AN
0 ~N N~ 0 o
_NH N N, NN HN— _NH HN—
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O~v'"\'p M NHW IN 8 H-NH MHN M MeHN _ -M
OO NH/ OONH HO\V/ N NV\ NINI OH-6 HNO
W0 2047136920 HN O Me O NHVe Me NHVe MeHN MeHNPQEUSIHOMB64569
p OONHN-6~ONHNNOONN\\HHNHHNOO M
OO NHWV Me NHM H3 \ OH3 O HN MeHN M p OONMNHH
HN
“NH HNT
NH HN j>/ NH HN:£f<:
o \ 044, NN

H
N 0
o o (" ( ~I:E;:] " N(:]
// o O N =
N N HN o NH
H O '—,_ O
Me' N/‘—O v
NHMe N —NH
MeHN
MeHN
H
o 0
NHMe
NHMe
MeHN MeHN
Me o
° NH
NH N Q H
o Q _ N o) N K
= X N)K[N) N
0
N N H o ©
HN . i
Me ©
NHMe Me \Hie
HC CHs
MeHN
Me HN
o
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NNOp NO/ ONHCPN HHN~ ~ONHO NH"p O\

Me NHVE Fi3C \ HN-CH3 110 WD 2007/ 136921

WEDNWSRB07/ 064569 H3 \ CH3 H3C\ CH3 HN HN CPEI/USNO7/@4569
O\/ C H\ NONH3 CNH- OHIC'HNH Op 0 ON~ O
NHO O\ NHNHH 3C H3C SN HN-CH3 HN-CH3 H3CQ\ CH3

H\"W HN O"' rOHNHN HNO ONONNH- GN O\ ON-

O NHONH O\ NHNH Hap \NNCH3 \ O H/NH

H,C, CH,

\ HsC CH,

I
T(Z\:
o

HN

N
HN-—CH; _NH
N
NH HN— H
/ o) =/H ! 1) o=y
HN 0= HN Q
O 30 O
N
N =__Q
D o \ g CN o] NH

= HN e
N 3
l:\/N =__0 N ,:/\N =__0 N
- O O
/=0 NH NH
N o= o
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"NHHN- HHN NCOp HNOHNOOAN CNOON- N p
f~I NH NHp -0 O NH 08 NHH-NH \NHHOON - Ho
W@2007/13692N C -Z OO N~ NOONO C/ ; OO H O HCMUBRG/@4569

NH-NH HN H HN H

Iz

O O nH
NCOO O//N3 NH NHHONHN
PCT/ US2007/ 064569 H I NI -NH

“NH HN™
N N
K
H H d
HN NYQ\(N\/\/';[NH e (HN
N N
G‘Io\/\/ © © o N

or a pharmaceutically acceptable salt or hydrate form thereof.

22, A compound of formula (II):
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HNNH.., NN CNO-~N/ O1l: NHHNII NH/ HNO N,
oN HH NHHN \ ~1j OOHNN\ N-.... NH\ N O
W@2@7@d?r NN NO a 0 0 0 ONO, \ I HN O NH HAMUS2000064569
NHOH -NH1I~-HHN NHO HNNYNNNHHNH NOO

pOON \O,/~-0/ HNO NHHN,. HH\/ 1j \NH
HNNHHNO p OHHNH HNNHHNNNE, CNNHHNO O O O
N2, GNOO~NOOOH HHN.

o}

)J\ R

Z N -~

° ’ (I
J

N
X-W.
\@

or a pharmaceutically acceptable salt or hydrate form thereof; and including any
stereoisomeric forms thereof;

wherein ring A represents an azacyclic ring core which is selected from a
saturated 3-8 membered monocyclic azacyclic ring and a saturated 8-12 membered fused
polycyclic azacyclic ring, each of which may contain 0-2 additional heteroatoms selected
from N, O, S as ring members; and wherein ring A is substituted with a group represented
as —W-X, and ring A may be optionally substituted with from 1-4 additional substituents
suitable for its structure;

Jis H, CN, C1-C4 alkyl or C1-C4 alkyloxycarbonyl;

W represents C=0, C=S, or an optionally substituted C,-Cs alkylene or C,-Cg
heteroalkylene; or W can be a bond where X comprises an optionally substituted 5-
membered or 6-membered aryl or heteroaryl ring;

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, 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;

U represents C1-C8 alkyl, C1-C8 heteroalkyl, C2-C8 alkenyl, C2-C8
heteroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1-C6 aminoalkyl, C5-C12 aryl,
C5-C12 heteroaryl, C5-C20 arylalkyl or C5-C20 heteroarylalkyl, each of which may be
optionally substituted;

R'is Hor optionally substituted C1-C4 alkyl; and

Z is an optionally substituted C1-C6 aminoalkyl wherein the amine may be in a

protected or unprotected form.
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1 ~H-~l & or a pharmaceutically acceptable salt or
hydrate formthereof. 22. A conpound of formula (I1):

WA 1D7ME92007/ 136921 PCT/ US2007/ 064569 | A R1 PAX/USIOD1/664569
J X-WON -A or a pharnaceutically acceptable salt or
hydrate form thereof; and including any
stereoi soneric fornms thereof; wherein ring A
represents an azacyclic ring core which is sel ected
froma; sappy @heumrd IEEH%R%&&IPHQ%X% ArPaz%}%ﬁé/ﬁh% Core
ring and a saturated 8-12 nembered Tused polycyclic
agleeigirom thej gigpp A gersisong ahi ch nmay contain 0-2
addi ti onal heteroatons seI ected fromN, O, S as ring
manbers *"and wher ei n ang Ais substityted with ag “+‘”
ooth esent ed-was X, gnd" ing ANBYy be
optionglly substlt\q/ hfrom W addjtional
substituetl) s: sui tabre » cdnai §_H, ).
Cl-A4 al kyl or C1-C4 al kyI oxycar bowy Wreprese\f’lts q
C=0 C=S, or an optionally substituted C2-C6 al kyl ene
or C2-C6 heteroal kylene; or Wcan be a bond where X

conpr -
COmL L3880 ADRRL I AUTSLAL Ul IRIRRIS S

&plﬂlamhe@ﬂ G2 utybikivt, or ebetabia@pet pnfn@f thepstarm T@PRISR, BEOR,
3 RFONRRNER: TR, NREODNE, RREQUR, AR GHiR "RESOATAL

rom can i epresent” e th
Q(G@ﬂléz E(O_B PR NEY or helbi ehegrio egphdy 1su1mp®d&@1ydﬁrﬁaéfg@¢kyl

C e hed t om
%'W 5?109%5%5 aﬁ%%\l%%l o%at)t}giieg%f?r}br}rl gf; oense of Iihefe 09 *s a%}zrgthg
Gﬁbstlhﬁhﬂﬁﬂﬂﬂgﬁor fn iRyl gtbupepr esent s C1-C8 al kyl, C1- C8
heteroa k - al ken e eny.

%4 Q{Fﬁé}P tw‘tgg&élpﬁ 8‘9 %ﬁ“‘%%%/?an Cé‘ihzég t?ﬁ?‘ﬁ&a‘? Rypered
%g gzihgc%rbelsatura% ﬁihﬁtufhﬁd&fr@fbﬁr)ékh flC aﬁ&vﬁﬁiﬂh rﬁg%ﬂa@hl&yﬁdew
et er each o i C e. .

tF’f"&WE} i 8@@%% ‘Slu%( %H‘ N gy a fing pegper pd 1“8% By gupstituted;

subst htivbed Cl-C4 al kyI and Z is an optionally

substituted Cl-C6 ani noal kyl wherein the am ne may be
in a nis0-3;

VisOorS;
R®is independently H or C1-C4 alkyl;

N

=B represents =0, =S, H; or F;; and
qis 1-4.

24, The compound of claim 22 or 23, where J is H, and R'is H.

25. The compound of any of claims 22-24, wherein U comprises a terminal
alkyne or terminal alkene; or an optionally substituted phenyl or benzyl group; or a

phenol, aryl triflate or aryl halide; or a C1-C6 aminoalkyl group.

26. A pharmaceutical composition comprising a compound of formula (I) and

at least one pharmaceutically acceptable excipient.
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protected or unprotected form 113 WO 2007/ 136921

PCT/ US2007/ 064569 23. The conpound of claim 22,
wob@resd2ring A is an azacyclic ring core selRBCI/ESR007/064569

fromthe group of consisting of: i NNNBN XW /

XIiW X~-Wv\/ V~Yymn (Y)mv ; and X--_/ )n \( V) W

g 6 wherein each Y independently represents

optionally substituted Cl1-C8 al kyl, C5- Cl2 aryl,

- C297 ar y"hﬁ:' Féfwﬂmac&[tlc?i‘l J&%@M&P&f‘&m 28 rﬁrtﬁ’écr CB%??@mg AMeast

Is =0,

NR@Q@)tF@naNR@@ERUC P\R@( O NR2, NRSCZR, CN C( O NR2,

C(OR COOR, N2 or halo, V\,hereln each Ris

i ndependently H, CI-C8 al k -Cl12 ar or C5-C2

aryl aPkyl Tl%frphémi*?é?‘éwélf%PWP%‘Fo%‘?fél%‘F zél‘?é)é{é whetein tge éﬁlf?tlonal

Qﬁéﬁﬁ{eutlcség@@ttlé {RR ol tha fo%p tosistRe 8 TYAILY E@H&ideai]@lRAIL
wherein two Y Eouson he sane ring can CyC ize to

frereprpaibgdrapblap®dnhipitegTNFrat andadNIbE sat ur at ed,
unsaturated or aromatic, and which ring may |ncI ude a
het er gat om sel ect ed from 0, S and_N as ring menber

and may be SisHediof fakige a gpingoupd o fo“ﬁuﬁaél)ocoglpnsw £96118; 2

Iﬁ@st irrﬁmbﬁ@@d’f@&ﬂﬁﬂﬂ dny VHtIQJ se%d@ﬂorﬂ}nkzy b forrmida (IDPHESEMLS: each
=0, =S, H2 or and is 1-4. 24. The conpound of

@lf sAidippmgpomes an@w& @andi rgongmeg {{cquprisgs tjleastmpne fypgtional

%ﬁEQﬁh@gaIPrﬁe u%&i’ toQbn e AdaliFrirdAn fbmeVRRT Q1B ARbISES 2
term nal rp{nefe or termnal al kene; or an optionally

Peyidei a agpwduishad dgrmugy (Dp @high Imay be laqz:mmetrwd or prrerpletrical. y |
triflate or aryl halide; or a C-C6 am noal kyl group
26. A (ﬁﬂar nmaceuti cal conposition conprising a conp

nd
of foPtul alliepetiedpt clim 2dauleragdm for spchrabsdid st 819!11’19“ and said
AERPLRR B YCbRbAAE a tekththal alkyne or a terminal alkene.

31. The method of claim 29, wherein for said first monomer U comprises a
terminal alkyne, and for said second monomer U comprises a phenol, an aryl triflate or an

aryl halide.

32. The method of claim 29, wherein for each of said first monomer and said

second monomer, U comprises a C1-C6 aminoalkyl group.

33. A method to treat cancer, inflammation, or an autoimmune disorder,
comprising administering to a subject in need of such treatment an effective amount of a

compound of formula (1),
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WO 2007/ 136921 PCT/ US2007/ 064569 27. The
phar maceuti cal conposition of claim26, further
w@owpnd®ehg at | east one additional therapeutPCI/H§®NT/064569
28. The pharnmaceutical conposition of claim26 or 27,
wherein the additional therapeutic agent is selected
fromthe group consisting of TRAIL, etoposide, a TRAIL
receptor antibody, an Hsp90 inhibitor, TNF-a, and
TNF- (3. 29. A nethgd of nmking a cogpound of fornula
(1), conprising refacting a first nonmer of formula
(1) wth a secqggﬁEEnonﬁw ofm(grgﬂﬂgé(ll), wher ei n
for each of saj« fixgt” nmonomer>arfd saizd second
nmononer, U conprises functional group
that can be useg to c i rstonmononmer and
sai d second nono ound of fogmul a
(1), which nay be py rical or ungymetrical. 30.

The met hod of clai 29, wherein forygach of said first

monomer and $3iq seyond nononer, (U ¢ mfTses a

term nal al kyne ‘r. a/ternminal al kené. /31. The et hod
r

of claim29, wher: for said first noner U
CONPr bSEShabmade B 1N AdcepthbtY 886 or@D&hafeT5mS@bdoS 8&PRMuding any
nmonomer U conprises a phenol, an aryl triflate or an
ateydoispaprigiormsthereyfie et hod of clai m 29, wherein for
each oheSai el bfifle ATAGTRNA Rk pSRley SHCHME AN VB G ri
conpris%s gz%l-éb%aningg%kyl gpoug.jésﬁ&A.wethod pgrdg
tcpeawhich eelected fipmarsatratesin -8 memhered moaeayplinazaglicorineand a

sl L Ci oct i _
PRI DO A B po SR aPac R R cde] P RAR By S8l 02
fadditronad h¢terpatomd Se1ap@dAGDY N1Q69 241 ri i2GM¢1IN20 @d BBABiBIing A i©

N, N)~Z'" O L/ Q< T (J4) J.J ~-~=r S W - X

Rl Wengerbirepishedts o atipedy do b ua e gigte
mapatesatted fsoWwrxt hard eadh; of aing Al amdlrind iAN gnagrby optionally substituted with
tereogi saneric.for t hereof ;. wherein each of ring A
Tioht P Ra0 R0 STl Fosie B8PS an azacycli o ri ng
core wfthdhnd § isadgeheshll; H) MNa CS at4uiatl e€lC B-(8 kg MdxgE26bnyl;
nonocycl i ¢ %éagyc iC Ii geand a_saturated 8-1

i 2 .
menbeFEd W aeEl PSepRgEI Rzt G0k Cror an @iy substitured
mi&mlﬁ?ﬁa}ﬁe 6o0n}-aj ﬁbt&o:ﬂkylene; or W can be a bond where X comprises an

optionally substituted C5-C6 aryl or heteroaryl ring, and/or W’ can be a bond where X’

comprises an optionally substituted C5-C6 aryl or heteroaryl ring;

each X and X’ independently 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 or W~,
provided that each X and X’ comprises at least one aryl or heteroaryl ring;

each Q and Q’ independently represents —CH;-, -CH(OR)-, -CH(R)-, -(CH,),D-,
-CH(R)D-, or -CR=CR- or -C=C-, wherein r is 1-4, each D is independently O, NR, or S,
and wherein each R is independently H, or optionally substituted C;-Cs alkyl or
optionally substituted C;-Cg heteroalkyl; or one or both of Q and Q’ can be a bond where
L comprises a ring;

each R' and R" is independently H or optionally substituted C1-C4 alkyl;
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addi ti onal heteroatons selected fromN, O, S as ring

menbers; and wherein ring Ais substituted with a
w@emap3aepr esented as -WX, and ring A is subBCT/US100T064569
with a group represented as W-X , and each of ring A
and ring A° may be optionally substituted with from
1-4 additional substituents suitable for its
structure; each J and J' is independently H, CN, Cl-C4
al kyl Q% 7Gha G4 iahdp taﬁﬁ&}{&faﬁrp%?ﬂéhall S8 @Ne6Whinoalkyl; and
i ndependently represents § or an optionally
subst Ftrepresgnts thagit oyl @hE20hydoxats] tretw opEdTIRYY eersaining
tl

gLl BB GoRs VAR &, O B0 TP ARG RR o SRLICHRS i jonee
odwan beungediadomg terrbpreskpath bawpen Q@ esd @h aopwhighalaly pe optionally

qo Eltuted C5-C6 aryl or heteroaryl ring; each X and
RO nd%pendently represents an optionally substituted
C5- C2©/1th itregpro\gsesth@rh doespoticomprseat disudfidetboothe ar omati c
ring and up to four heteroatons selected fromN, O
and S as a ring nenber, and can represent either a
si ngl 84.5- 15 npehidee Breht canski, mflgmoapon erantapepiBma@e disorder,

1 .

'IB‘ I?{l?%acﬁ%?ls%rggo%;@ﬁe% ﬁlg{iﬁegggs@ th@é@%ﬁ%ﬁ‘éctng f(&t}&nt ofa
commwmmnsﬁahhhé@st one aryl or heteroaryl ring; each Q
and Q independently represents -CH2-, -CH(OR)-,
-CHR-, -(CH)rD, -CHRD, or -CRFCR- or -C-C,
wher ebh 1 The method dadim B3 os34. ndesemiéie publiagt 0 repr] woh as,

I o 0
e SRy R R B S g SR e, o
CE_RA(IB r¢pepter uibkyy, an Hspﬁ)@nehibiltorbﬂﬂll’raoind@\ﬁﬁ& Q can be a
bond where L conprises aring; each RL and R is
i ndependently H or optionally substituted C-C4 al kyl;
116 WD 2007/ 136921 PCT/ US2007/ 064569 each Z and Z' is
i ndependently an optionally substituted Cl1-C6
am noal kyl; and L represents a linker that is a C2-C20
hydr ocar byl group, optionally containing from1-6
heteroatons selected fromN, 0 and S, which linker is
2 to 10 atons in length when counted al ong the
shortest path between Q and Q, and which may be
optionally substituted; with the proviso that L does
not conprise a disulfide bond. 34. A nethod to treat
cancer, inflammation or an autoi nmune di sorder,
conprising admnistering to a patient in need of such
treatnment an effective anount of a conposition of
claim26. 35. The nethod of claim 33 or 34, wherein
the subject is treated with an additional therapeutic
agent selected fromthe group consisting of TRAIL,
etoposide, a TRAIL receptor antibody, an Hsp90
inhibitor, TNF-a, and TNF- (3. 117
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