PREDI CTI NG POST- TREATMENT SURVI VALI N CANCER
PATI ENTSW TH M CRORNAS CROSS- REFERENCE TO RELATED

WO\RPBNE8EI ON Thi s application clains the benefP€T/082008/060188

U S. Provisional Application No. 60/910,993, filed on
April 10, 2007, the contents of which are hereby
i ncorporated by reference in its entirety. BACKGROUND
Lung cancer redom nantly non-small-cell |ung cancer
(NSCLO), PREP LIGHHRD hUBRIGANGS FQMTABLEINNGis
wor | dwi de. See Jemal et al., CA Cancer J . din. 56:
106-130 (2006). Early-stage NSCLC patients show a
r EIEUD OFINVENTIONMO0% within 5 years after treatnent; it
i s suggested that the disease stage m ght be a factor
associated with clinical outcones. See Mller, Am J .
R 1; Cerhis |M‘1=.lnt|0|$'r8|ates%§ phgﬁﬂ@ac%%ﬁce(l%gg%tndé'gﬁ\@a‘(%blets More
this Tactor alone Is inadequate to predict such
oRagieHany thet'nY%[E'OB@éW'@g@é@ﬂI@@E'ttqlﬁaqndg@ﬁ@oéi‘?fr%‘%t"{ﬁﬂubﬂcatlon
PiPhbletifg, in particular, mcroRNA profiling, is
useful 1n both cancer diagnosis and prognosis. See
Endoh et al., J . din. Oncol. 22:811-819 (2004); and
P ttd D . AvENT Med. 355:570-580 (2006).
F patterns of certain
m cr oRNAs are found to be nore accurate than the
ex ression patterns of protein-coding genes in
QO2ki ni PPaEiank@d BuBeipliEssaliseel eigRNG asid, Aparticulgly. magnesium
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post-transcriptionally via RNA interferencCe, thereby
csmnietslie wal "ateﬁ?@aéurﬂ%&@'%ffo%“%'ﬁatqﬂﬁa?@d'%‘ @nd/og yy| preventing
D%@éldnfgetb%h@rﬁ‘facgé Eﬁ@fh%rﬂué @kion, and apoptosis. See
Calinet al Certain mcroRNA signatures, i.e.,
one or nore ni cr oRNAs t hat di spl ay particul ar
sio erns, | 0 at | ents, vere
¢ RSB C RPE LS e Bt R AR Fe G ioagpioat mausty

c las oai lobricant) hasey tof ondgneseim astedrategasdenaw@aci noaw, have several
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t hreixpgsensitied). ment survi val prospect of a cancer
patient. In one aspect, this invention provides a
rret hod for predicting post-treatnent survival prospect
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reshol d cycle val ue ( based on the expression
| &rats greeh Ot frem1 dhe siashk- siiustire  ofhggangsi@n+«stearate and coat the

hsarairidddlparftied sAglplied af tﬁéleorﬁ?éé.wﬁ A&cHH@h&Y NMhBEfixing time,
to have a fair prospect of post-treatnent survival if

¢ Reediend gramincome s mpretshe ipsisatoraiigacy ol fgrgnesium stearate.

h?@r r@xﬁ%ﬁ% 1if 1681 hadnyt %nﬂﬁarl §N@ts tdaRn offBfréms the! sBdk ARBture of
11.25, respectively, if the -dC val ue of

hgﬁgﬁ?wfﬁft%ﬁﬁateﬂﬁ e r@tmngaorpgesg@ygq lupgcagien REgHier Nemgly, particles
-0.57 and 2.21, respectively. In another aspect, the

post -treat nent survival prospect of a cancer patient

can be predicted based on the expression |evels of

four of the m croRNAs sel ected from hsa-m R137,

hsa-m R372, hsa-ni R182*, hsa-m R221 and hsa-|et-7a.

More specifically, 1. When the expression |evels of

hsa- m R372, hsa-m R182*, hsa-m R221 and hsa-let-7a are
investigated, a risk score is calculated as foll ows:

(O 31 X expre33| on IeveI of hsa m R372) + (O 28 X
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500 (2005); TargetScan, see Lewis et al., Cell
115: 787-798 (2003); m RNAMap, see Hsu et al., Nucleic

WO\008830R83. 34: D135-139 (2006); m RBase, see PCT/US2008/060188

Giffiths-Jones et al., Nucleic Acids Res. 34:D140-144
(2006); CGenMAPP, see http ://ww. genmapp.org ; and
Reactone, see http://ww. reactone.org . These genes

and their products are potential targets or agents for
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i Mngesireblyi ve, and not linitative of t he remai nder of

the disclosure in any way whatsoever. Al of the
publications cited herein are hereby incorporated by
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i ﬂﬁepap@tmﬁtycrohmvter-lusnmen spendestmableotistuptign catnther magnesium
ti%sue[s wer e obh]ai romall of the patients
r SEA(A'T LIS 1 esm'é(ingtﬁoceﬁfl of the patients are Han
Chinese. (b) McroRNA profiling. M croRNA expression
profiling was performed using ABI PRI SM 7900 Real Tine
P{ER08 st e froAVRNtPR VA HAWH ClHBT@IRtsANSEs SNatiubrem Parieularly useful in
E%B\LvMerASI‘éﬁ&Sc 7rfosm$ﬁ§ i rﬁﬂ%@hd’gﬁs @ﬁb/@?rp‘ﬁafn%ceugcals intended for

det er ni ni_ng mat ure hunman m cr oRNAs (
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specific for that m croRNA, d further anplif
uweh@emmhblzsadvmndem@awxmmlfﬁya@t er mx. Duri ng
anplification, a fluorescent dye was incorporated into

t he cDNA product. The expression |evel of each

NM@O0GRNA, Tweppsethes tdogvacdrhingsmmbmbteyr@ assb(ﬂe)edv\mtmme use of
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ofvedddabla odmmrmassqatamrdmlth aonharedsedaisknif coodriddy heart disease, and

tlflcatl N.853 See | ... Nucl.ei cid
A MyyioE R B9 30 By B ok Ry B ltpesve By (el as the
Cebinm@n he&allsdéHrae0a)ricamsr e specifically, the
normalized & value (-dCt) was cal cul ated as foll ows:
- d& = (CGmcroRNA-Ctu6). (c) Statistical analysis

jj ratd ecehd %b?:%@clfl MRBYUBI Mefiiafd @1sEBf cfed ﬁﬁa‘inb@tﬁls in dry
anal ysis were used to identify the m croRNA(S

W"B@N@iﬁn‘#%“@r iablgling Wasde oAt s UPHCas W Man@n insoluble film-

P@sHnirlg QdlsiRBeE t&g%.a/trwwtmehssuzo Tﬁ@ﬁ|ﬁ¢fd‘rmlngoqnater.a| assembles
positive results, the P value of univariate

r &84 Igrendl shin ‘?.Mer@’éﬁ:wrfﬁcéroéRNIR"\%%P'@V5!"05?@?:!”%?“%?"5‘“33 as
permutation test, wherein a-gatient's survival period,
together with censor i ng status, was randonly pernuted

for a total of 10,000 iterations. A mathematical

formul a was constructed for calculating a risk store

for each patient. The fornula took into account both

the expression | evels of one or nore of the m cr oRNAs

that were identified to be associated with

post -treat nent deat h/surV| vaI and the regre33| on
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In one aspect, the invention provides a conpound of
formula (I): or a pharmaceutically acceptable salt or
WO yeBsasm883 or m t hereof ,wherein b is 0 or 1; eachCIYSIP8/060188

and Q', if present, independently represents -O or
-NR2-, where each R2 is independently H, optionally
substituted C1-C8 al kyl or optionally substituted
Cl-C8 heteroal kyl; O -CH 2-, -CHOR)-, -CH(R)-,

- eePfigrth in G F&?s@ento? 513,848 Eycb,NeLwatem@Mblﬁ JRMBSURN agigum Arabic,
alpgé’ﬂ ortraggmt hﬁ%\/\ﬁ@é" K¥lulos, OdYfeh OTagTORy r&fy [ caftfbse or

L conprises a rin Pe&yesen

aﬁard@pwf@@ihyll09"@gﬁs@i@ﬁﬁ%orﬁomcﬁ%fﬁétﬁﬂdﬁuch|aﬁl@élatln While
o

Hd &Pﬁ\%&lﬁbl@ﬁﬂh%m qu(ésssﬁhg%é?f rg;afsgur@toS% f%ﬁl@n% the film-

fromN atons In

whested djqwﬂ%lsn@mrbtﬁ‘gthem fﬁvgrsubgtﬁntp?éiv Kepeasrtibaraiing e@CIency as
OkhQuBMG s en@%e@m ﬁ; and each D, D and D', if
present, 1s I ndependently selected fromthe group

consi st ng of wherein each Ra and Rb is independently

r ken -C8 al k ... Or
A I9L o7 GPRITON i SRS ROE AR RGPS I3 BTy sicBlon of ary

optﬂnoaalcbyamim&ihlatma@ﬂmwmom;sommnso‘naﬂabbetis@kssteietjeidi.ed
phenyl; each Rl is independently H or optionally
substituted Cl1-C8 al kyl; each Z independently
r SpABRRY ORINVENTIONR! | Y substituted Cl-C6 am noal kyl
group. each Y, where present, independently represents
Cl-C8 al kyl, =0, OR NR2, OC(O)R NRC(O)R NRSO2R or

CFFn i e Sl S RRAAA i, L R buppement

c yomnpastidrofof tabiatiag Belﬁprmn@emm:lrlx itlg etribatidexhiablieation. The matrix

S eBieB e BB AR ol e REPRH e iRy W8t ol insoluie
r 'rmagermhnbararaembmrﬂgrybaanmlmemameymﬁuﬂtmml 1supp&ekne|eta@derS|t|on is

caera RaTE Fotior SEERAF e, POt R ERE e SperBh yF B insonuoe

eatdterd) instueleebyiraes enitl;mltaddep‘enmimntﬂ prefermbe/sammesfoam of Vitamin E

N R [ T

s ebmbinatiorfsrthanedlf. Suitaiie &il msolable mgterrala‘mmludeabdt aramot limited to,

0 SRITE Bt lRlosPeli IR, FoiosR, TR REhfcbeg lasf, U6HE, glucose,

antattode dfrticiosd) eschita, aUcrms@f méhnl}txrlmsr)dmdl tllaetbse:anietrmcellulose,

c | ses | east ne ar het proar - each . .

o AR RiESn PhebRE S B8R  dialtoaBin yTeS dexideh MR wicatcium

ppbssphiate, Bad codbipetiaharthéngoD- 4; and each R6, where

present, is independently H, Cl1-C8 al kyl, C5-Cl2 aryl

or C5- Cl12 arylalkyl, or a heteroformof one of these,

Cgfd“ pf \M‘rhsfbdﬂ%bsl@uen%éy Qﬂﬁda' YNire¥ RDbriphddsReh; rBleri &npaction or

Cl4 bicyclic or tricyclic ring systemconprising a

5 oraniagon RRMBRTHAN sat urated or partial ly unsaturat ed

ring fused to a C5-C6 aryl or C5-C6 heteroaryl ring,

which ring systemmy be attached to nitrogen through

a[qma]/ai | &leesnpsiinhérdrof tre inhentisatporvidesca pmarsiaoegicalccomposition
c{?q%bl%fhégo?ér{?rﬁns’?r{goé’ ik hith Sg(r)ﬁ(i}éﬁ}%@ n@ bug)?iﬁ%tlrﬁngv’vﬁ%githe W Sirix with

femtmddec( Igbricativancdmprised, arDodgyndait disperseat inban toilahsdliige base

formul al n anot her aspect, the invention provides a

conmpound of formula (I A): or a pharmaceutically

acceptable salt or hydrate formthereof, wherein b is

0 or 1; each Q Q@ and Q', irB-present, independently

represents -O or -NR -, where each R2 is

i ndependently H, optionally substituted Cl1-C8 al kyl or

optionally substituted Cl1-C8 heteroal kyl; O -CH 2-,

-CHOR)-, -CHR-, -CH0O, -CHRO or -(CH 2)4NH,

wherein Ris H, Cl-C alkyl or Cl1-C heteroal kyl; or one

or nore of Q Q@ and Q may be a bond when L conprises

a r| ng; L represents an opt| onaIIy substltut ed Cl-C24
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al kyl ene or Cl1-C6 heteroal kyl ene; each X and X

i ndependently represents an optionally substituted
wW@2008280883 ng system conpri sing at | east one arPCEUB2908/060188

ring and up to four heteroatons selected fromN, O and

S as a ring nenber, and can represent either a single

5-15 nenbered cyclic group or two 5-10 nenbered cyclic

groups that are both attached to the same atom of Wor

Wnatgsiaby @ dwierain e iphrrmaareulcal cepppasiion & substantianefree of

agplrfL heteroaryl ring, each Q and Q independently

represents -O or -NR -, where each R is independently

H, or optionally substituted C1-C8 al kyl, or

bg‘idr’]%j;al lQX t | fggbsgrécggh%%dw%@halalsg gétegp goharmaceutlcal
I cogposidarhion teamhng is pmvidedeﬁree mﬁeethécyc@ﬂ@rjseeaxrdsmdmgmdnatnx with

dent
" kEEREHHE ABRD TRo 4R MBHAREy 2o 0pEEPed suPhiames) spRgpsiton or
ephér nﬁcamﬂ:aZcompdﬁﬁrﬂﬂdﬁthyﬁhe efdtes avith Serabedolet! i ligoal lupricant and
Pt spriamel ft b o e nr af PR a Boiet. The
opuiriciovad! Isyipplomieai o pigarmeoentﬂ:chdeematmms be el d@icicedompression

fromN, O.and S, which nker i s in length
WA, R BE Caard) o Ui ont 82 BMREN © and O

I n anot her aspect, the invention provides a conpound

of for nul a or a har nmaceuti cal ly acceptable salt

o PEd Al &) ESE QN O INVIERN Nn each Ra, Ra , Rb and

Rb is independently H, or Cl1-C8 al kyl, C2-C8 al kenyl

or C2-C8 al kynyl, or a heteroform of one of these,

efad14pf wihe rprmy\t reveoidn proaidey escdtmpdd]tmecchmmaaig & matrix with

B e SRR RS, B b R sene o

i e:jdvmepmmam foy tathletiah- dﬁ&ead:dcmcbosﬂlonC]JVIGIé [.’ﬁEEI]c&an](c]ty[ toyel matrix with
33RREREST L Wby et bainBRGa S An i Bair Bl o base

ancatetall oawagmb wistoch aily tiguiddybricaot didgersed et tedssematerial.  In a

oBisTat Pyb&ineht ariart wBE e et IR ks B Y b tsed as an
r efperesidet © @atad pteiacaiallubyicantd sch lmedagl‘;ﬂesm alelaydterme atableting
Bl e GR e icRh P P eRu Rl ot mpd TS G Rhaghely the matrix

S with embeddgd Iub'na:ngwt ataylbeased@sa @artaiaéplacamen fasteangte tubricants

fqur he romN O as a rin ,
P aEleRR SR o el iR brB8n s &' Bdiul tuoricant
rrfmhmletdwgor;ry Inutitignad wpdfor phavenase dttaheoriyersitines gath as, for example,
ar { are b th att. ched the sa at g [. .
R oo R B ROSRRG e heo e S appadhee ffficant i
apygtticalariyh esefubofar ybmpositionseaudiedi@dateddifgct icomhesnidearit lthye tableting
HpP [g:?g eph orh >fe§np4ﬂgsemqogmed1tgﬁuévlgrwg)ﬁi a%eqaetg%ne@ Jlsr}ersed in
optstamla/ldb)ﬁrls uiegtix tvas éalinGl to dfi@cthetyelubaddty la; malti-vaam@inoaind mineral
uPal orrgdr q o p¥ Sk%eona bond when L conprises a
cﬁ@ ég%if] "SRR I hdependently 0-3; each m and
m is independently 0-4; each RL and Rl is

[ ndependent ly H or opti onal IL% substituted Cl-C8 al k
efHSY and 1 addigspemaeniding | éﬁat@@éﬁ&féb%n%%m%wons of the

swhehﬂ.dd@&eréﬁ% n% &mr%aldﬁwors CPuR folﬁf\hﬁnd-acﬂ\%‘hfé@%§%ﬁlcularly as
an optionally substituted Cl1- hydr ocar byl I inker,
ofOMBREF LY thedfddiongetet %iﬁ?rft%'uhr&aé‘isoat oms sel ect ed
fromN, Oand S, which linked-is 1-18 atons in |length
when counted al ong the shortest path between Q and Q
In anot her aspect, the invention provides a conpound
of formula (2):or a pharmaceutically acceptable salt
or hydrate formthereof, wherein each Ra, Ra , Ra

Rb, Rb-and Rb is independently H, or Cl1-C8 al kyl,
C2-C8 al kenyl or C2-C8 al kynyl, or a heteroform of one
of these each of mhlch may be optlonally substltuted
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one aromatic ring and up to four heteroatons sel ected

fromN, Oand S as a ring nenber, and can represent
W@RaoRas0883 si ngl e 5-15 nenbered cyclic group orPCUOSHOLM0188

menbered cyclic groups that are both attached to the

same atom of W provi ded that each X conprises at | east

one aryl or heteroaryl ring; Qrepresents -O or

-NR2-, where each R2 is independently H, optionally

subst i {QM&H C1{08 Blirripatiasy oboihei asvereyimngistst oft megrpsium stearate

C1-C8_beAAORabY on bmbletBKiiRe a bond when L conpri ses

aring; mis 0-4;R3 H, or "an optionally substituted

Cl-C8 al kyl or optlonally substituted C- C8

i tr oo I8 om 1 +HefE it GhaliastofespReafs Y Hifiaing 2

azacy ckegargtedulfrichavaduition-ahd bierithgnerd etieng)vetageh

azacyclic group nay be saturated, unsaturated or
aromatic, and may contain 1-2 additional heteroatons

sel ect ﬁ$b1f8! om ) Q 889, Hicait iRaddeABORBRRAE Eire @ 3R MafRd efaness:
i ndependently H’ or an optionally substituted -

al kyl or C1-C8 heteroal kyl group, and the two R4

opt i onisTeunld) ¢ GHER BY¥ oGy oup navi ng 5- 10

ring menbers, which azacyclic group nay be saturated,
unsaturated or aromatic, and may contain 1-2 _

addi t i ¥20] het €D)oaRemkcede|RERIPRGRLPP o 9f NJiSDieERation dAngs at low
ring megh@hirafiorsegid@sents a Cl-Cl4 al kyl ene, Cl1-Cl4

al kenyl ene, Cl-Cl4 al kynyl ene, C5- Cl2aryl ene, C5-C21

aryl al kyl ene, C5-C21 aryl al kenyl ene, or C5 c21

hese, TN 07 Qb GRoa e adioll FRERRIH8RR ot e 11

anot her aspect, the i nvention provi des a nononer of

formul a (5371' and met hods of using themfor the

piQ922t at i EMASFiNBIH bavieg VBaMingE r@ﬁltae tubyicanfyemhepifed gy the matrix
(ha‘é)y dRslids3Ahe  ddifforai abdFRGEU tdf C ahtlokicRRE SRR Sarkdrt nutritional
or hydrate formthereof, wherein each Ra and Rb is
|ﬁﬁ%%%ﬁﬂ'etﬁi!q"}/°fﬁ"tamm E1-C8 al kyl, C2-C8 al kenyl or

C2-C8 al kynyl, or a heteroform of one of these, each

of which may be optionally substituted; or is

opad23hal | yhsubgEntiontfedhegrhiecyties eanbthydi oidep@atiegitd yutritional or

NEBRGRRRD et Boich o Bbtndiy b ng ot feoec
Club@Bard] kyd aonut@ion@8 sheyxlemerst dxrypharmadeuvthelr eompdsmmnYand mixing
gLou C

SR a2 Rk ST B TR L e Y fPent o
makannmeckeutital eorhedsiticogirioncstabletingged from O, S and N as a
ring nmenber and may be optionally substituted; W
represents an optionally substituted Cl1-C6 al kyl ene or

Clod2a) het ¢h@ah\kéHt&§qaené’vé QRhESERNTsBINg oo 8GR ty the theory that
substituted C5-C20 ring system conprising. at | east

S PBREETIED 1 AGIATPTER &) ol et EhBal b IaEcad for Bimevenly

NdisfAbad ia the rdatfik Q&h&@m@mng adm@ix. r W&S@iﬁprésémrthe liquid
a single 5-15 nenbered cyclic group or two 5-1

T REETE Ay e EXgiisdp EoThiE BB @I Pidi HBECRS™ fog tableting

s afinatifgnf YWerftisheatied idshad seas bvltK S5 a@@%nat mét%ﬂgsiearates
one aryl or heteroaryl ring; nis 0-3; mis O-

HSHIcedBe iligHiS| Iplg,rlc‘gaubg‘t 2Ry d@ﬁs agt gqa\[@mlxnp regatgﬂ over—Iubrlcatlon
ORfsLEN A dah eudfdeldtviinestn&rlcdafbonBhidaad tikin ghetatnglélefé UThus, the
represents -OR 8, -OC(O) R8, - OSO2R8, C—(% g

-COOR8, -NR8 2, azido or hald,- where each R8 |s

i ndependently H, or Cl1-C8 al kyl, Cl1-C8 al kenyl, C- C8

al kynyl, C5-C12 aryl, C5-C21 arylalkyl, or a

het er of orm of one of these, each of which may be
optionally substituted; or Cl-C8 al kyl, C2-C8 al kenyl,
C2-C8 al kynyl, C5-Cl12 aryl or C5-C21 arylalkyl, or a

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

opt| onal I 'y substltut ed. In anot her aspect the
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Rl is Hor optionally substituted Cl1-C8 al kyl; each R6

i s independently H, Cl1-C8 al kyl, C5-Cl12 aryl or C5-Cl12
w@eooBabisgd , or a heterof orm of one of these, eRCHUST008/060188

whi ch may be optionally substituted; or is a C8- Cl4

bicyclic or tricyclic ring systemconprising a 5- or

6- nenbered saturated or partially unsaturated ring

fused to a C5-C6 aryl or C5-C6 heteroaryl ring, which

r Pﬁ@/eﬁy@n% feivenf agding fubsicAricast dsenarate gtap immresiaiely @ﬁﬁﬂre tableting

awagh bablgq@psition on the saturated or aromatic ring;

Qrepresents -CH 2-, -CHOR)-, -CH R -, -CHO,

-CH(R)O or -(CH 2)4NH, wherein Ris H, Cl1-C alkyl or

2Todaspe Sh8 3 narsit i1 S8 P oiE Rl g B SRR means
am gooddoslibn gooppisingrad [dast epe esye Mdud dnéld -disbérselkiy laendgi, insoluble

Chii SO S Eneea Y LSRR, ST AP B v

akyihalnkyanl egeenditik eiatrixas frae Aewiay o$ma|npaxi|clem ef aif are incorporated

Mo PR eSS cel it of PRETPRTLAE B Ut od =8 Riibe it Byl Spaces of

f el ans6OLiBle: material. )pmaremabmaﬁqt eredyl e arsplepécaltrbm el hatoix by the
hggrateformt s H or
S

pieRabR OIS T tapoing Tritee, ol SEfelibla gteriaLay be a

OBinglsR>mMponek) dr, mibdac 6) &mﬁ‘dﬁQS%RTQplcm,e Mhﬂsrc&tuble eatdrial is in
R [ S | nd

rOBBIOk VAY ndaég%%sy lrlk%qs%ﬁ%ﬁ,%,y E%u %B}aly&ﬁaq FI99|e entity or a mixture
subsny tiquiesd; PALh eyfrties evdteridB-ComprSng die mtmpWItlorwildey!ded liquid

substi tut ed e or optij ut ed
SRR RS o et s FeeBRble MR orS TR by 8 Ema.
substituted C5-C20 ring systemconprising at | east one
aromatic ring and up to four heteroatons selected from
N[OQZ6hnd Bsassed herpiy therdBen "oihHeantarepi@aee thalis papstantially

AjrkbRBleCincwater TRERREIGRAatEY Byl e INBHR 1A WORE-Héhdbook or MSDS
menbered cyclic groups that are both attached to the

s&a sbesh endythalr i§va digdidt aagmiepbifsrResatyrest l“\@a@t“bsﬁéed liquid
aTdbl(rlcé};t h&‘llﬁié‘(%%lbé' E'VWEQI af d'tﬁeprz ﬁr%?éﬁa%o\r/\ﬂﬂ(hzane |ICKI,IIdS at ambient
WIRIARErAURRS; §aye U@F'C@WQCPFQPW?S @ndcep '@tﬁé@@r%ﬁ‘l <P<ry$°|u%|fze the oil
Q,rg@mb}%emgtehgnd where L conprises aring; nis 0-3; m

0-4; Z represents an optionally substituted Cl-C6
am noal kyl group; andL represents a Cl-Cl4 al kyl ene

ot 2 IR oS SH AL YU S SRS orcans

arryﬂhat ihy&rwllsemecHemM or ploysical peicessothat causks dhreeoibihsoluble material
be R t onaIIy subs ted. In

el e B3 FacE s AR sh S0ttt A4 MRl b B of Rsolusie
f araterlats $u’1t3)>le forrfor;mlpg armatce ahd aajlshr)g efditra Mm’mhgap@ahwsonay over
dﬁé@%‘%‘%{fé mlcal %}tltyvglgégl n |shpo@y%8Ra'glﬁq(E’%m%rc]jgc%f%%mbining,
CEdert@Inkymy;H therprasdsr&xeeofocﬁtbermearbtnmentmﬁast amsent efamhisture and

he o Stit u or, I.S
o3, B B Paits SR Mk il eBingipaiieria im-coatea oi i
i fateedodamdtyx Wito embptderhlabtigansiskistmeddut ed C1- C8 al kyl ;
each Y and Y' independently represents Cl-C8 al kyl,
=0, OR, NR2, OC(O R NRC(OR, NRSC2R or COOR, wherein
epsi2eR | SA%%%B%Httﬁé’téﬂm @,fea{%lte@? |ﬁ&|lﬁé(és Qtéaﬁél’a@@ and metallic

het er oal kyl , each may be optional |

s g8t Ph %I?@rd: agath I\/@ggﬁgur@ Ste@iepls rATepranPIary ﬁ?‘@té‘@ﬁt-"@'t of stearic
-O or -NR2-, where R2 is H-6Cl-C8 al kyl, Cl1-C8

al kenyl , or Cl-C8 al kynyl, or a het er of or m of one of

t hese, each of which nmay be optionally substituted; or

one or both of Q and Q can be a bond where L

conprises a ring; each n and n" is 1-3; each mand ni

is 0-4; each Z and Z' independently represents an
optionally substituted Cl-C6 am noal kyl group; and L

repr esents a Cl C14 aI kyl ene, Cl Cl14 al kenyl ene,

~A ~A A ~NA N e~ ~NN A



of which may be optionally substituted; with the

provi so that K does not conprise a disulfide bond.In
wa@e@shasshspect, the invention provides a conpRCKUS2008/060188

selected fromthe group consisting of: or a

pharmaceutically acceptable salt or hydrate form

thereof. In another aspect, the invention provides

conmpounds of fornmula (14): or a pharnaceutically
aeidpabstantallyt frep ofpjepraties nfeanathat diecesimpasiien somppsgssless than
20%°/§ste5§%té &h\k/'el gft- C8 alkyl, C2-C8 al kenyl, C2-C8

al kynyl phenyl , each of mhlch may be optlonally
substltuted Qrepresents -0 or -NR2-, where R2 is H,

géqq(ig]‘l g: :()y[hg Ségqc}@ﬁﬁ é'gae"t] 'g { O% E’i’l}?{ rﬁlg %g h[pglhla I\{\%Iﬂlé P%nr%% uﬂﬁn ineral”

ceufpléraest(s) indluides ebnhsositions Ebmprisihg yatSIBbﬂtdarteUt/lEdmﬁZhnGGat least

' | kyl . d L t
ST 5 AP iR Bl B 2B RS S o
CEmaBlitaatiy laad hylh@ral'é,or Ghulbdtanain whalnmfmny.lnem should@Ee iBitpreted in

aryI al k | e i nker,..or a heteroformq

CRUUE MElerBEreln RN oY sRoae: BRARIT® cub ity “teglet’ o
armﬂmutuaspeaddltubmmwl muiévitantn apdovindess soppipenidis @f example of
formul a (15): har maceu ally acceptable salt or
i T e o S

i ndependently H or Cl-C8 al kyl, C2-C8 al kenyl or C2-

C8 al kynyl, or a heteroform of one of these, each of

w381 ray Ae U%ﬁ&t inerein| yugliesali eaerts: irfludes Sdbt"?@‘?ﬁ&l lother  than

SYRsthint 4@ hiRbSRMrowR A6 alRl nasith BEhehis. INIARARASAY indude, but

or optionally substituted C1-C8 al kyl; each

i AtRehetrgdied|tg. ¢arofmpidsg(syfik g |uteis. mqoe@eyzewntbsn @f@xantm and

aFé&t@d K(léhthaﬁirnsﬁ fiet ?fh?fo@fe%l?fgl%&lo‘eg b&?&%no%a%hc&ﬁplex related

I onal substit ut ed;

biC@@ﬁ@PW@%or(Sltth @§C|Ch@“nlel @@dsj}”@ﬁé?ﬁ c@Fﬂ?Qﬁéﬁ ﬁ@t"Ya %S:ldsor probiotics,
6 4RBRERIARL, (RS Bnfifb 8&iaPaRd bahtlaksunsat urated ring

fused to a C5-Cb aryl or Cb- heteroaryl ring, which

ring systemnay be attached to nitrogen through any

ARAED! @ BB e e B e BB U R ATk I8 %nkount of

NRSEARtates @GR fabidiedosage aait bf B gharmackeieal dentpoyitibh oo nutritional

oBUrRArT o SHRERER it apl e kP e topflibg B o Brainary
whkill einRtHes aH, isoffdribaraith meltigidist abhed dor@dediBesalféry ldet@rmination of

al l & bstituted Cl-C8 heteroal kyl; Q
gBF‘g T thigy 5. _CH(OR) -, -CH(R) -, -CH2O, -CHR O
or -(CH 2)4NH- wherein R is H, Cl1- C al kyl or C1- C
heteroal k or one or both of Qand Q can be a bond
wiRds21 co%tb? itefBs dpy phaqgaceptical composiipp’srefrrg to %ﬁ%fﬁp%"t'on that is

apfbséntel NEACR IR RiZldral W&Rfoﬁﬁ%@%gaﬁtd)ﬁttélﬂgladés)ége form. While the
substituted CI-C6 am noal kyl group; and represents a

cgormpasitigngipl @eat tag Lo o PRBRIPEERR intea @Plﬁt aPTRgPSAINEheteps that

%o@é%ﬁ’élyth%nﬁe r@@p%%d@d%b%rﬁ@’é@% m&énéﬁé not overtly moist at the
| al kenyl ene, arylal kynyl ene |Iinker, or a

hé'tnéﬁtdf BFQ’FPB‘{echWeta%'Pt”t%ese each of which may be

optionally substituted. In another aspect, the

I nvention provides conpounds of formula (16): or a

p[ﬂﬂ%]aceutﬂtisaasledytnetlpﬂ &hme “phérmaceutiat petive(f)Hractive(s)”, “active

%8@& t k@{é?ép%éﬁé%aﬁ@ naﬁ’rug s?cgﬁ‘oq@%%d ! rsi/ re_d| % be equivalent

het er of orm of one of these each of which nay be
optionally substituted; or ig-optionally substituted
phenyl ; each RlL and Rl is independently H or optionally
substituted Cl-C8 al kyl; each R6 is independently H,
C1-C8 al kyl, C5-Cl12 aryl or C5-Cl12 arylalkyl, or a

het er of orm of one of these, each of which nmay be
optionally substituted; or is a C38- Cl4 bicyclic or
tricyclic ring systemconprising a 5- or 6-nenbered
saturated or partlaIIy unsaturated r|ng fused to a

e~ P~ o o, o o



V represents a Cl1-C8 al kyl, Cl1-C8 heteroal kyl, C2-C8

al kenyl, C2-C8 heteroal kenyl, C2-C8 al kynyl, C2-C8
whedenambkynyl , C5-Cl2 aryl, C5-Cl2 het eroaryl PCTZES1088060188

aryl al kyl or C5-C20 heteroaryl al kyl, each of which nmay

be optionally substituted with -CR 9, -0C(O) R9,

-OS2R9, C=0, -0OC(OOR9, -COOR9, - NR9O 2, azido or

hal o, where each RO is independently H, or Cl-C8

ataciis, angtaiem t9l reary B subtacs: usadyinyhe pEyeian, giagnosis, alleviation,

Chrefitden®of oatdHdiseBte 8r PEliRLILALRBET one of these,

each of 'which may be optionally substituted; and Z is

an optionally substituted Cl-C6 am noal kyl group

PR s B SRt BF S i oS g 0o} CiiRtboat or
Twmdﬁﬁﬂr’wf aloatpeditiapophizsi maly nbkicfoimaed iirganal)tablei tdosage form.

t ed subst
TRATEOR Ut S Bl PIbGal TPk RE S e 2 e actves
datgalsd aithiviehe scapetdiehetipogitioni sFomlaar’npleL fog natitioval teynboetliments,
CRRDES b e e Bhch s B DB BB X arove o
bicotipogenito(shiéf as tfbltJSXamip&e/ engrong of Atriénite dirédtad taigoriethealth), or a
48 3Pt oS EBIRE o mPRETS | S0 28 oHEBURRI B MitRgels and
[ bpmtallpnonarbrphmtmtr&tmpt @YEestsi (suclel bs fohadxamipte, commercial

uﬁtalga r'fy arbcgr%,n?ra E%{Jétg)?lghwtmé’gh WE%P%?%I%% with one or more

| adesd mmmuonadalgrmtapopt osis in glioblastom cell

culture, typically at piconolar concentrations. The
conmpounds provi de new adj uvant chenot herapeutics for
AL @%ft&bl&t{h@h‘ﬁé gh@%aawaabmrt%.s,l @h.cnrrﬁsgr@m@uded in the
cell death by over- expreSS|ng proteins

c 6aPBeTiiRNsefdhg inmention Fickdgalut @résﬁ%t“ﬁ‘rht?d tan¥itampia & yVitamin E,
Wm@mw.t%rﬁ@anﬁbom&bﬁ &/ﬁgﬂamugqsn.ae.ﬁ OREmBYBS, fwmskms%v.tamm

t ot oxi c, however, they are bel'i eved to opera

v dfolf ﬁ@'dprc@if’@'é‘m'ﬂﬁe(Wﬁ?@HanBshBP@ﬂi@theg'én@'%aﬁ’ﬁ@i@é‘n|B@) Biotin,
C‘@Atlar%msNC(Qn@ﬁhtﬁl%ﬂﬁﬁrpr@&!rkérs)us\ﬁtahﬁ’n By, MaRin & E’QH@I QaHe?- B complex
Accor di ngl the i nvention also prOV|des met hods and
c UVRDIaF 3 HQ'XWS BARACi ng apopt osi s of pat hogenic
cells using pro-apoptotic diner-like or triner-1like
smal | nol ecules that are referred to as SMAC mi neti cs.
T[@%pvensbmablalmmeiamlm mayabediogdudedc &l the composition of the

d of
o BB ey B ahldirgtar. B3 Fpnairzedr i ety Flkspionium

onepppdnabalameutmataxj;dnyesa,csmmrakrhelyledmum evgnadiths dboron, nlckel tin

DG BN Al BT RS ST A o,

aMiIne(réI%)nr(ohgm)s cﬁdmnlh(\ﬂdrmml tnlaltiatindrelatabletsnare typlcally prowded in salt

eut ac bI e _eXxCi
P R el L s B £ B b e P S Y.
arrel ioration of cancer, inflammtion, or autoi nmune
di sorders. Provided he_r ein are net hods for the use of
al¥3fkr i c Aobistingi pevitamigrpandhimigerals éﬁ?‘rﬂélﬁ‘?ﬂﬂj pgents hipat may be

t FRAIGEBIM nOtitiGHER lsLSbIehbRR Rk &ﬁﬁ?@émobﬁé'eﬁ‘@‘%@i foRA-in 8&tablished
an aut oi nmune di sorder, wherein the dineric or

t FETRREPFR QLAARS RYGHe P ctheoHpitReh Btates P hasmaernsip diptional Formulary
deffﬂ.dm%érﬂ%) ( urR? SthndKEEy e Hd Us@l /N F. b1af)o.a|(¢&»)1pend.um of

13) (13A), anq%%%%% I n ot her

%ht%{ EprageamViFRGiv S s'nﬁléfj'ﬁad§m?@qm?ﬂé which are
use of the conpounds of the-@-nmeric and trinmeric SVMAC
m nmetics of the present invention for enhancing or
i nduci ng apoptosis. In another aspect, the invention
provi des pharnmaceuti cal conpositions conprising a
dinmeric or trinmeric SMAC m netic conpound, useful for
the treatnment or amelioration of cancer, inflammtion,
or an autoi nmune di sorder, and at | east one
pharnaceutlcally acceptable ex0|p|ent mherein t he



only 1-2 heteroatons as part of the skeleton of
backbone of the heteroal kyl group, i.e., not including
waestsassent s that may be present. The typi cal PERtsS2008/060188

preferred sizes for heteroforns of alkyl, alkenyl and

al kynyl groups are generally the sane as for the

correspondi ng hydrocar byl groups, and the substituents

that may be present on the heteroforns are the sanme as

t Heseofried efrinl by lyeteeericer Am@umiycnfddiambxsl angr gufesals may vary in

V@Séc‘?ﬂéé*rﬁ!&‘oc%@h‘t@%u@ QHBL% N:all# 2 r\ﬁ sQ?é’EH&thsQ%t forth in
y substTtute

present |ona
t H@ lH&Féanﬁl @VlCIabEO@Pﬁwlam C@ﬁéanﬁiaw QI &eereagad nign Directive
optionally substituted. Were such groups contain S,

the sulfur atom may optionally be oxidized to SO or SO
updoss} ot hetrisioss! iagnﬁtsammdw nteyr be easlotsd of tied edvnpadkition of the

ﬁrﬁgt‘%i@ &ﬁ'&,b?’ 3 So%cﬂnl Lﬁd &8 Ca(ﬁ%”]%qsunsllﬂgﬁu%se lyeipe lycopene,

t hadxantiin, catxaginiy) ank et atatiatamtiing s BpshipleX reldiéd compounds such

D PSR Pl o Bl P Sl . avcosces

delyphéi(o@) NHolrae) direega-LCEatiyedoidsp @ldcpbargineu perbalds aivindg acids and
q ; and -SO 2NH can be a C2 heteroal kyl ene,
\M?S'Péd ' repl aces one carbon, N replaces one car bon,
and S is substituted with two =0 groups. Wile "al kyl"
as used herein includes cycloalkyl and cycl oal kyl al kyl
gfQA38%, t Aket eempostippr oall KR "inYRIjiopefuiSer 9eEIPER® @ omatrix with
SBREEHEPIdu ABACIHD P nfAHORSNGIsbE oMRRBMAABA BoioA'SRd an oly
hat 1's connected via a ring carbon atom and
@ij oghﬁyqagq; Wterlqlrﬁyrtlgg i)8r @il insolblecipatggaly Oil insoluble materials
C%ﬁu%ﬁé’ﬁir'tﬁe BQ&; ﬁ{a%t b&rtugﬁ Wa%deh%ht b2 fRMRRel Q&' §t9rch dextrin,
t e base nol ecul e through an al [1nker. Simlarl
ﬁé‘fr@@?ﬂ%"?ﬁiﬂ?lce”w [sehyisehipseo 9@1'@ @rwgér-“‘a ghsasarvaiasecructose,
CX6bitsl, 3LEBRe ! RahnifNEGbiS, ﬁatctdsea%et%nb@wr%&%@&pwmethw

a ring menber and that s connected to the nolecu
vicelluose; ngakedsros  siheonc ydipxie, g ABYsIrowsh | @eRI ¢ ki?@oﬂ?ftﬁte and

Ncoﬁﬁﬁ*atlcﬂﬁttﬁé%ycbﬁité’dlé‘ﬁlly lidRYs PeIukS Slit e ?ﬁ@ﬁ%h&eto Vitamin E
such rou that 1s connected to another nol ecul e

t Kﬁre@gab e fprm| ef nitamin 1 acetpteasanii@l albsnthetie rils mineral oil,
t Br'f&an%r q|q§k!|' e %I&R{atlﬁdﬂefu‘ﬁ)fﬁdrpakglfl{/éthyl%ﬁé| 8@!:&)” QI'&&W oil and
eterocy d heterocycl groups-are

s §Ambiat %@ér%’és&pt@éé”mﬁgvéroﬁéfis”w Qynpog%uﬁgay ’Pﬁedes'rable to

SireRidefa Brdek&di @b@%@hka‘(é & eﬁ@r‘i&é ogohYdidlidey ! Tﬂé ®édBe material

describes the total number of carbon atons or of

cﬁh%% bgtip PsSyRIstatialbt earbe|asstatRdl the praiibesycarthahinterparticulate
so(f)r fHieralitleY lspacdsk @RY by alab il re i Blekdthall Bérticles or fine

aI yI nyl portion. As used herein, these terns also

i AEdPlRiROFthAddriEadt contain a doubl e bond or two, as

long as the ring is not aromatic. As used herein,

cycl oal kyl may al so include bridged carbocyclic ring

SIGIMG]TB é“ucaivoiaiSNétfnmg ankh providet for urifosy strésediAg of tredoily liquid in

aechae mSFpB SIS Bl fatlsrs PRl Bt ufBadh Bioersion o

atheooily Iaqﬂld inegh¢ Wwasawraitdrabkleouidbe saeh pras ithd waBixadppaars to be dry

SARg T BERIY Bor bt P upple oo Ivl Ry R iR maa o ree

hébwingadye anedett sf bity Iidum:l dleperesqbontumert@sg moaigrsal whietypically be up

a ONe & n han yl ¢ h 0
ot B8E PR B EHT L REDF bab S B o PP gctEi o GBBut s
Thus het eroacyl includes, fe®-exanple, -C(=0 OR and

-C(=O NR 2 as well as -C(:O)-heteroaryl . Acyl and
het er oacyl groups are bonded to any group or nol ecul e

to which they are attached through the open val ence of

the carbonyl carbon atom Typically, they are Cl-C8

acyl groups, which include fornyl, acetyl, pivaloyl,

and benzoyl, and C2-C8 heteroacyl groups, which

|nclude nethoxyacetyl ethoxycarbonyl and



aromatic ring is replaced by one of the specified
heteroatons to form a heteroaryl al kyl ene group. For

W@ 2@aps8s3 (CH2) 2NHC( O) - Ar - C( O) NH( (CH2) 2- and -PCT/US2008/060188
CH2- pyridyl - CH2- are exanpl es of heteroaryl al kyl ene
groups. I n general, any al kyl, alkenyl, alkynyl, acyl,
or aryl or arylalkyl group or any heteroformof one of
t hese g?r oups that is contained in a substituent may
i Wt pi rﬁ@oﬂ)plqsd@?éﬁlwa@wg% conmeatenbior aarintaingieathe properties of the
SH%)! EH@EF&/h @Sptmiéﬁ guéﬁtrtreg%ﬁ ﬁrbﬁeg’rﬁgdetr WRiupt bPmatrix used in
simlar ose reclt regard to the primary
s thestebletieth eampordtiage | Wiese iaMouRts ase iearesantaitvs aadothrstamount may
0
eiagﬁ%%dvr%@ SGF? gmﬁdrre Epﬁrﬁﬂc %Egr/r‘ﬁ Ifré"an OHQ&Q'It | g%g QLe ndtAfe of the
sbBs majereail emd Phe|lﬂ‘éﬁw3¢ﬁngﬂOWuMQPefﬁla%n@@d/Pr §{9@r@ea@‘ lubrication
eghgpigrents for R7 where this nmakes chem cal sense,
and where this does not undermne the size limt
provided for the al kyl r se; e.g., alkyl substituted

b alke woul i nply ex t he er .
Pl b Sl O rorBRR dhalieBi s dielai o KsidRfghattodextrn

nbhse mta&;md&dwde@ cbraprerserbu diftérs friomehvereleaak oy Vitamin E acetate from a

t% L L1t edayealﬁ%ﬁorbal %e C_o%%rgs:?goar{ﬁ |I$ggju%6m ﬁn%@t&é of oil to

[ mzitmdlaafise\m;]rtcvorraddrr@ roogsingf aitid eudhnae siticomngioxdsis fbrnexample, are

atonms of t stituent Qu are no count in

© RERelAbe Mrer Bl e el RS B P s o

group that is being described. Were no nunber of

substituents is stpec:| fied, each such al kyl, al kenyl,

al@@Azy| dtyhe matriyr i t(grt@mrsggymb@ g@ppoﬁﬁtgm ynten ed for direct

S H&%re*sklrbﬁ dpr\eretriblﬁaﬂ'éagefowa ﬁfébﬁéthk mr‘ﬁéle%“emﬂ& 5P8s Rt fall in

its avail abl e valences and in accord

prhentaqspe@f ahrout REninealn (88Qitieions); tq ﬁbpérQromeéh (7arfyicrons) as
OindalGeq 15 08PstafBAYd RRvER! | RRbhYIyS WhSditdct 6 pMistiBn, the matrix
fluorine atons at any or all of the available valences

oMVitb amssidad dvhsicantowill gyaierakly havgadrast spmPreasibiityeldex value of
hep&its thebelisot © a derivative of a group such as an

al kyl, aryl, or acyl, wherein at |east one carbon atom

of the designated carbocyclic group has been repl aced

b et er,0at om sel ect ed f

B8 or R ARBEDCsed 9iT SsmaRg g amigui 7 p{fation neede
amdhicar il @ik yid aefur&actrbetoélthmtﬁgrmcalr’afﬁqohyarlcqummbertres of activities and

et gr RN e sPBRERGECH onFopRR nunlBicct gta miaytamin anc

urdrmal mplpmrmmrﬂ;eompemn@ |aesirbsraot|a‘qcrcmtrdrhafnaurasjvé\lmir@ralls, Smounts

ar.di nar | ct.ed Ly t . o
P@rrg&p &%do%raguﬁpoxgﬁqucﬁ%o&tﬁqﬁy B}P’\/t & m?tg% erﬁch is 50% by
Niwteight of lulsridahbmal, popviepsufficigott iubriedtion, fou Iexampla.t ed" as
used herein indicates that the particular group or
groups being descri bed may have no non-hydrogen
{tflﬂh]tue“rhé dRpersp® @F O %\‘IWRTUR:S ifBYhd R ORRuteHal may be
nor e hon- gldr ogen substituents not ot herw se
speeanrlished (vl ixiRg. nBFpermMateriduAtisighsErt $eRed afh@ixing and
MRechSNiBh &% BiMtingd §reeé3<€ﬁiplefr¥’ of haMBiErevnieh nﬁiyadeor%drﬂed to achieve
present. on the unsubstituted formof the group being
désc fepied. digprrpienant Jperagirag. F0Es base emtead P&f"t@ﬁ:ﬁ@@ and high

VisRedt rﬁ’rQrHB'n@a)P@é‘dseosféCd?eé’té tfe ﬁﬁé e@paﬂs.oﬂw%rbh(tﬁ@)on id Rét visible
group takes up two avail abl e val ences, so the total

nifder hgpan Sb%t |Qt0%rn’i”§thpﬁ%1tsu%§v‘s [SEraYNRIPERRSAS | for ﬁé@ml%'éd“ay be
according to the nunber of al&il able val ences. "Hal 0"

as used herein includes fluoro, chloro, brono and

i odo. Fluoro and chloro are often preferred. "Am no"

as used herein refers to NH2, but where an amno is

descri bed as "substituted" or "optionally

substituted”, the termincludes NR R" wherein each R

and R' is independently H, or is an al kyl, alkenyl,

alkynyl acyl aryl or aryIaIkyI group or a

o, o o o o o _[ " o o o "



alternatives that can include a chain that may be

optionally substituted and/or unsaturated; it nmay al so
WO p@BOsISSA conbi nation of cyclic and acyclic fREE/USWE8/060188

In many enbodi nents of fornula (1), L represents a

Cl1- C24 hydrocarbyl linker, optionally containing from

1-8 heteroatons selected fromN, O and S. | nconpounds

of formula (1), L represents a |linker between Q and Q

t Reawises suitable tet tmaly dispesadha oihdauid duthegass m@@ertahe If the base

S ( c

g AR SolPbs e & AL UR b ARARRL (AT BE pboemivg Tdorm fims

sUb@Qﬁ pa@ﬂnsccmbttonar dhe unethior es¢leeted t for sprepaing dhe | matrix with
c8HRPHLAEM §h0éJ1d C%\%l(%qr&@%éﬁqqﬁbﬂ)é’ ar?'d"grsadoﬁtféh‘%ﬁ substances that
or unsaturate ene or Cl1-C

h@toélddaﬁﬁwféméomﬁbpnexanpl e, L may repr esent a Cl- Cl14

al kyl ene, d -Cl14 al kenyl ene, O -Cl14 al kynyl ene

i nker, or a heteroformof one of these, each of which

00458 opiais akeatribedboss atnutrdar of lnbifidating @rdterials may be suitable for

ﬁ%g%ﬁ%%&nﬁﬁd@n@gﬁﬁg rTEaIEy;J Ev oer’?tzﬁdﬁ{ag?tpqor{qﬁgtg.r ﬁowever, Vitamin E

C a1y haliengpnos ad\@intages eovec y>theg rtr@ldenall |nbrtzmtmg1iorns Most traditional

adi t t t i f .
© RBRERRnO B ponueit TR, v hg paasRisterh ek nPfBelpd sk of
oddronaityblegarp tlisabgesrsOm nhe &bgﬁar)/ ltaninsECteast bedn boggestdd to also

e RUMOETAOY Sana iR ERe | o BB HRUR S o widely

L atisnodd&igati cass ai poweefag Bhtioxidannt ingmid @i tdeel adier s@splement to

at h bet ween and . ln._certain enpodiments,,. L can . .
PR TR R drhs &7 EF co Bl R brec s YRR G ' wicel
Ous¢dl aS,a prelsedathee mod \,iarietlyunfeccmsdhsubéd)di;etd malataie .qublity and/or

nds, of fornmula (1 L, c b t tu
< BEeY fRlaniR g 201 giehadngl iR STRm PrL e gised in free
oforimoordn bidegatizsl fpan sudf ad, e elxiambmgmwrhmtE acsiatect s Q
and Q together. \Were L conprises at |east one ring
that is part of or is fused to the shortest path (by

Fountl'}te CRENEE! thfﬂle/lfP‘lngm@dde@ \ARHIQE |QW|Hély a%oRhcabIe as a
fornu can be a bond as well as any o

1)
stﬁhﬁimgﬂé@'cﬁ@%cspﬁ’eé rﬁé"f'él'ﬁ \’\’Ie&rsu@%fﬁi e W'”Wﬁ’e@“éect compression
CehMpbsifichs@ Fbl RamblRe 4 'rﬁ‘&(&)mffmén%d%&'\ﬁ@htﬁi’@ can effectwely
het erocyclyl, aryl, or heter oar)/ and may be furthe
s iHpseate a dieect SUBRressiag NUyitasein m"t‘%"ﬁhfafmv'é’t'%ﬁ r"‘ét'CéW@éP'nS high

t RVBRI & iBrRRGREBPSNS! AEr’asN@trﬁété’r‘ié@Euéh aPhemRthik 86 believed to
het eroaronmati c, each of which be optionally

s OekeilRrication diffiewity |T||i‘§sm%tﬁh\’%t€ Q’f@ﬁﬁﬁ’é’é@' adfamy é%ﬁop%?n effective

Qsolb Aibricahefof e ARRLRantd/mire] Efér‘?rmlaﬁloﬁ 8o, m&thf% V\ﬁﬂhr@ﬁbedded

can be connected by the bond Q or Q |rectl¥

cHiHBA EoMaMi Bh €NRPYEY in scoaiungiigiedyith apotasry Lth”ﬁant f°r various
p@é’dlététﬂ@ foﬁﬁk‘ﬂaﬁdns”ay ARBo@dr aeheslight prusdi \Vvﬁlﬁ:tdlﬁécpﬁompressmn
t hrough an opti onal lé substituted intervening al kyl ene

oFOMBPRIQM| RyMatik witbuptanpPoli getpeddrd Qﬁo@'?‘ésﬁu'tﬁh@hfor use in
(%mate%bﬁ%ﬁdsr\g.}h %tsvﬁﬁé]sng Afer(dis, 'c%m]polr%or% @UEected to roller
inlength, and preferably 2-8 atons i'n .

eﬁarﬁﬁﬁ%lon@rafbgnaauletlprtacqnm't@ng%@W?@t%@b'@ﬂw or

heteroaryl |inker, or a buten-1l,4-diyl |inker.

Frequently, the ri ng which is part of L is substituted
byo02dt boxyhe rcompssmbnsclh dooomiahteewploitig preferititeenition@te intended

t [, ch_t

t Sy Rflup iR RLRBLRE Pt e S8R  Agporanay. in
enbodi nents, L conprlses an- dptionally substituted 5-

or 6- nmembered aromatic or heteroaronatic ring. In

speci fic enbodi nents, L conprises at |east one

optionally substituted phenyl, pyrazole or triazole

ring. In sonme enbodi nents, L conprises an optionally
substituted phenyl or pyridyl ring that may be

1, 2-di substituted, or 1,3-disubstituted, or

1 4 dlsubstltuted by the groups Q and Q , WhICh nay

o, T Y o o o o,



system or linked rings such as a biaryl group.
Optionally, each X and X' can be substituted and can

WO p@BOBISSUp to four heteroatons sel ected from ET/NS2008060188

S. Thus, by way of exanple, each X and X can conprise

an aryl or heteroaryl ring, which can be nonocyclic or

bi cyclic, provided at |east one ring of a bicyclic

group is aromatic, or it can represent two 5-10 o
merese ﬁQefPrk’ﬂy% splid gesegp fpinb\hel eampesitionamay dyter @Q@Pfjfﬁe excipients

{ BRILCBIBBELHRPaiBs B il W TRERRSNN riihdidls, | ExERBEK bcipient

odlﬁents a@%% & epenﬁenf y gonpﬁ%g@ ;A iplents

opﬂd Preressing gisist lrlcmdecbupﬁéehp@t limiteg; tooabsaReenih ediiyents, ﬂavorants
" cOgranty) s@%‘ﬂrz@&omlé}g Vgrﬁaergvdrsrme'g&{ht %{}dgﬁ’rs Sém%ﬁherjéhﬁdsugar or

on one or phe rings; or eac

[ ﬂkﬂbﬁ@ﬁitﬂ@rﬁge?tscﬁfﬁsipr@év% uerd. ?ﬁlh‘galsﬁ)@e&ﬁeﬁa\ﬂaﬁfyaltweteners

aLREBLLAts! iHIMEnGs AKIRH o RISt Y 1iRs 6r JBPAPES fifinéddMinereof
usg%Is > " ereg 2 ﬁ ng Ié% ’ Qan eree
bén §M§ﬁrﬂegt@ﬂb®|ﬂ“@ntt hetream apigt ernq/crrn@etal xtegrate Wbrwﬁets are not
I pdeRendeRtliviesg! ected, and may be the sane or

dlﬂgferent Ilﬁlespemfl c enbodi nents, X and X' are

sonetines the same. When X and/or X conprises a 5 or

SHRRP o g Ao AR ARRS of e e Rloch ot Goprepared by

t ﬁ%mbghngalhe ahatrix mnhtm@meunmredgrwm (tjhel Vitasie(G) Bhd/or mineral(s)
i e eac s i ndepende

C B0y SRAR e eyt 1 PLERE ey e Rt dpsregnform and

| tanketithgtemcipiehtsogeAs tfe Mawix withtdmisadigbd dubriogrtns vad reixig sensitive,

oﬂ];?atﬂﬁﬁna%tp Srh%ggr%;roqrai 3 |t&%sc% gt [ah dr oq'iagrinhhgdéd lubricant is not

en‘bt?:dzl nﬁfﬁcﬁdrng(yca)apédra aslditioe step dr\memrfyd addrﬂr;cgsof t?e lubricant and
er abl y. ar rin

P B R P B el ab e el HE nofBRERE ot om of ' W

For exanple in some enbodi nents, -WX conprises an
a group, such as benzyl, 1-phenylethyl, or
@@hyl mEtnRg the magrg g embeﬁé@dert@&ﬁwt %ﬂdn%hﬁrnc%epr@ﬂts of the
t 'E%?&rn@'ﬂmﬁlglréma% SoRBeletHaPEdRttion tﬁupﬁéﬂa\%oeﬂway be fed into a

Preferred substituents when present on an aryl

hé&abigt paespl and; fagnedhigto ablear Theeomprgpsin farers Qfd@e @PJQBZPFGSS are
akkmtienttd eﬁtrtﬁ’(?é I%Br‘?éblnlﬂrbm tﬁér‘r@ﬂrxatb If)‘?alﬁl'?rfrlt luprication.

Cl- 4het er oal kenyl, Cl-C4 al kynyl, -4 het eroal kynyl ,
OR, NR2, SR, S(OR, S@R C(OR C5 12 aryl, C5-12

h ary Ch-12 a k 12 het eroar.

R g SRaE Y kM Rty 6 HCRI kg win avecs
alckrylloresﬁiﬂm (B¥bridet(e|goabr1wd>srtro@5 Pedgared fdr,dir€st- échfpression). However,
heter IaI k or .C5-Cl1
hat 813 rgﬁwfgl lembegii%agﬂg Er}eyn,%/e%%ef rtl}ﬁgfrul for lubrication of
s ab=siulatioh eblemndls hn@ndedasfosuablahrhga drorcompssrﬂ;drrsucptepaeed by roller
and wherein .any al kyl or ar k tltuent
o omEAGER R R eendHirRife e 5 B piessed ino
peaeédetr ed substituents when present on an aryl or
heteroaryl ring that is part of X include -4 alkyl,

A -4 al koxy, CF3, OCF3, halo, N®2, CN, and NR2, where
epsuB1R | SC'oH‘Fﬂ)%QrﬁGrﬁ’@Bf |p)ﬁar’ﬁ1é2:reu@al heldeytor thRefy htrl%Hgaé matrix
enbodi nents of the conpounds of the invention, -
aMéth\grmbegddeg dybricagh @s a2 d?*?i@rtwgofllbf'%tf’B?anBGQFGPNR(j@PFeSC“bed
PXb&Ve fofH) N eHE) compositisher e each p is 0-2, and each

R is independently Hor a Cl-C8 al kyl group. In

certain enbodinents, pis 0 or 1, and each R may be H

or methyl. In sone enmbodi ment3; - WX and W-X are

the sane, though they can be different. In preferred

enbodi nents, each X and X independently conprises one

or two phenyl groups, or a tetrahydronaphthyl, indanyl

or fluorenyl ring systemlinked to nitrogen of W

t hrough an open val ence on the saturated ring of the
tetrahydronapht hyl, indanyl or fluorenyl ring system

In preferred enbodlnents of the conpounds of t he

o o "



Each R4 in fornmula (4) or (5) is independently H or an
optionally substituted Cl1-C8 al kyl or optionally

WG ipst3a883 ed Cl- C8 heteroal kyl. If two R4 gr oupSI/0U51968/060188
than H are present on one nitrogen atom they can
optionally cyclize to forman optionally substituted
azacyclic group having 5-10 ring nenbers, which
azacyclic ring may be saturated, unsaturated or
aromatic, and may contain 1-2 additional heteroatons
selected fromN, Oand S, as further described herein.
In certain preferred enbodi nents, each R4 is
i ndependently H or a Cl-C4 edakyle group, such as
nmet hyl , ethyl or propyl. In another aspect, the
invention relates to nononers of formula (I1), useful

,ft?dostzre p'ir?Bﬁé %txbﬁugla%f ehibBdfdiec? ARGtk Witk lefybebidéd  Ribricant is

i nventi on. suita mononer 1s a nolecule that can
b &itpraEdiF P?e@tﬂ@?@ﬁﬁ%ﬂnlﬁ basednatgrial of egvdl dpagk of micgified food starch

maH&"ﬁ?eﬂtoHBltr‘?ﬁUFrﬁe WM ¢ \H@)hnbﬁ tb%%'n?é”:bnéfﬁs 9b$JtQ-‘TO¢3U by weight.
forma |mer trlmer diner-like or triner-|

sﬁﬂeomnq@@qecrr@mﬁ@otmwdaé I@éis%maér@@aa@op@cemam néy@/caﬂy the

CBFH%@%@?H& sfit&GPaR e ep%de‘%suh@%u@%ﬁ%”&e In’&M@Q&I 10BN I Acdund Bf about

dimer, trinmer, diner-like and trimer-1like nol ecul es

af@ eohdtrelhe Vlt@fﬂ'@rﬁpﬁd@rﬁh e@a'l%’@r’(tﬁlln 3r19rpr9¢@53§5@rﬁ'%é§ pged) should

Obe SHEBd M R het 80 ofiy VEBSIE vERRROENESHinefy SRpBIsaYiiHEHe starch
are nethods of synthesizing such dinmer, triner,

diMpdpdextiie basrimerarigbAng NR dawe | Qs visicess Masfiahisndsiglei te the human

| gL&r Wi Fn%? beTJ&oin Hﬁ%'l&ﬁhd’é AighaeaTRRERIBF §Ité}f1at|vely a spray

forrrulaﬁi wher el n I's selected fromt

gFBUPMCcomBe é‘ﬁ'%'ﬁg fﬁﬂ\ﬁﬁ@rséphldeﬂ%lﬁ FRanatp in toe formppf X erﬁ flowing

“}3 P& Ren&y &eﬁéref‘j %EthQ@/fth %ﬁ%eﬁ@é@!uﬁrléé?ﬁ rTPé?WH&H‘BQ%ombmed

formula (1), I's an optionally substituted

Wﬂhﬂh%rm@i@%@'k@beg?%hﬂiew&m FOMPRSItAR \§erepegpeniatiys of the many

PhRBC LA NitiohBRAAL Sl Rithih MdTscddd BF FRTRAHREER £ is provided for

formula (11) preferably conprises at |east one

f ilHeratyRPUrRPSBEIp t hat can be used to connect the

nononer directly to another nononmer, or that is

capabl e of undergoing reaction wth another nolecule

that will be used to connedxampe Dr nore nMONOIEr S,

each having a group U present that can be |inked

t oget her using conventional transformations. Mononers

ofods3] Mul an(&angides Re nlLiriked JPPRMAE cHinbBStidrY of anbdxemplary

reaction with an additional conmponent_that forns part

ofMbRAIMEN; kefr the  inyeption (s rI%"BY'@%%n'lns Table glasihigngomposition is

f %ﬁééé?\'fﬁivegﬁqw n%p%h\%oglftloh@%ﬁ @Rl Qehinhpegise e of the invention
reactl on with another nol ecul e. For exanpl e,

r 8pF EsiRYidgd firiikstratid P PetRS- sTd@he@@pquchgmpowr@f@ble lisa
- R BminCaky m%(a@)%%beme@@or TBHR %, th@zﬂngﬂlxo\?\nth embedded

hal o, or the Iike, where each R8 is independently
ofubdigantds xitaryin E felrgispeiaedyn @ gtarcoanaliodoxn ba@s@ffz wiw) with

a%l‘ﬂ:on %Xl@és @rp%éésgl)ﬁb aalooés | |ﬁfF§<ramp‘R=f 1.0M®eYmount of matrix
t hese, each whi be optional é/substltu t ed.

AWta eiedded Wbr'GPrEdY?Sb@ﬂﬁﬁ fr@ﬁ‘t 9-8ifalol §8%Bsetindiggual samples of

C%hec%uﬁlkglyé| s%te%%&é@rﬁb's?gﬁar@a@é&&ﬂ@l& 4 eY as a range of

E3TGL B FEBIE Toae STtbHUKL e PAIdesHEOM A RSt sole Wbricant in the
r %%Féﬁfﬁrﬁ @9 Go %@bkmh %a@f’e @1%tr?errYtlabI9ﬁr‘i§J Ribricant was added.

substituted with h azid - COOH, OH, or
-OS2R, where Ris ClC4aIkyI CF , or optlonally
substituted phenyl; in ot her 1®nbodi nent s, U conprises

a termnal alkene or a terminal alkyne. In certain
preferred enbodi nents, Uis -NH2, azide, - CH2C°CH,
-NH(CH2) rC°CH or NHC(O (CH2)rC°CH, where r is 1-2,
-CH(R)OCH2C°CH, where Ris Hor nethyl, or Uis
(CH2)tAr, wheret is 0 or 1 and Ar represents a phenyl
ring substituted with halo, -OH or -OIf. Such nonomers
nmay undergo chem cal reacti on u3| ng cond|t| ons vveII

' g, a oy o o T I



bi s-acetylenic Iinker, such as -(CH2)qg-C°CC°C (CH2) g-

or -CCCC(CH2)qC(O - where g is 0-5, or an
waeopBasdsgnyl |inker, such as -Ph-C°C (CH2)g- WhET/ES290$/660188

0-5. In other enbodinments, L conprises a triazole

ring. For conpounds of fornmula (9), each of Q and Q

i ndependently represents -Oor -NR2-, where R2 is

i ndependently H, or optional Idy substituted C1-C8 or

ophe 6pmpPPsiticnefdhe fqnmégitlonp@l lgetrefakie Ry$ statad asribe weight (mg) of

beblh imferaRfp&ltale@n be a bond where L conprises a

ring. I'n certain enbodinments, Qrepresents a bond

where L conprises a triazole ring. In conpounds of

formula (10), each of Q andTgB@ dependently

represents - CH2-, -CH(OR) (R -, -CH2O, -CH(R O

-(CH 2)4NH, wherein Ris H, Cl1- C4 al kyl or C1-C4

heteroal kyl . In certain enmhodinents, Q and/or Q can

i ndependent|ly be a bond when L conprises a ri ng In

sofPeRARsAisnents Q and Q are -CH|2- and L M9M&bcs-c12

aryl ene or C5-C20 aryl al kylene linker, or a heteroform

of \otami®hA &meD®cadiagh of which nmay be optionagby

Suhcflfufarl ln certain enbodinentls of formila (10) a)
LY A AY B ~J A A | LA LR D] _l.\.l/’ \{

an(f/sﬁPr@A?'%present -CH 2- and L rlepresents
optmanlvitl efiweaded MbecanEhiteRirrEKYT ene or Clp G228

heiprnnlkvlpnp linker which nay he saturated or

undHeCPHNEA. I n ot her embodi nents, Q and/or €p-1
reagégé@rﬂtpagt&mtémen L conprises|an aryl riggq In
further enbodinents, Q and/or Q rlepresent -(CH 2) ANH-
and Ea|@émﬂ?h0§@@at©ﬁ@hb¢r0%re ani de |groups. For46,7€7rrpounds
of eactt R6 and/or RG 1S 1 nde ty H,
Cl-dé & I?aﬂrbol%% Cl2 aryl or C5-Cl2 arylal k\e?f&g‘ ay
het@l’p@ﬁbﬂlbrmsgffatene of these, each of whi ch rray‘l%e
Oplpevﬂdpéﬁz&m%}ﬁféll tut BU Ul ib a C8-Ci4 UI bybbﬁ%
tricyclic ring systemconprising a8 5- or 6-nenbered
saﬁl\dagttewnn@xmartl al | y unsatur ated ring fuse®8t®d a C5-

C6 [-aty || RO, i i
nam%@a F'% @'ﬁ?& ce)T\)}” %ré{r(}a thrguch any avai Iiagl e

poﬂdtdzssmno@htohde sat ur at ed or aromgtic ring. 151.1

pr foarrod onh nt nf R and PA o LI AN
ohe—o6+1 no—anRa—To 1S

ot Iﬁlicopy%f“?eet rahydr o’napht hyl, indanyl or flddfe
ri mneesitem attached to the nitrogen atom t hnoug
d

Op n—valence nn the saturated ring For conpoun

for%?déci‘mti’ﬁ' pis2or 3 and Q| L and R6 aré
de<m;(é@ﬁgce‘mrneeép§rpounds of formula (10). In sg_me

enbodi nent s, p is 3 and | Pnnhrlccc a trisubstituted

phéfyed Bivi@Mingor conpounds of forfula (12), 37s
reﬂM@&)@ﬂ/%falldee#ulose' CHIOR) -, -CHOR) -, - CHZGgq 4

CHR O aor -(CH2)4NH, v\,hprpln R |§ H Cl1-C4 al kyl
or (@esmeyideseer oal kyI In certain énbodi rrents14@ can
i ndependentty be a bond whem L conmprises a ring. In
preferred enbodi nents, Qis -(CH 2)4NH and L

c 8854 ses Thetatiove ub@pmemSewer;ﬂw pasaedr thraygh R N aehtddn dstandard
ofvdsAy Hé#ludasérééa 'arﬁaﬁgn&gd t@gﬁtﬂgr Qind RAeRRALEN é{smple step. The
represents - er I's i ndependen g

0BCIEpR PBARINY fprsmlli@taq ‘{Jtse&@_ﬁaGBS@ﬂeRlylls apgroximately 0.033 inch (0.84
h r oalyk Ve

ﬁ(@ all é@lm v&%e?@%gg ﬁynr’gl%ﬂy%x&%gg&gﬁ‘leggr?%hgt SR mfix with
aﬁmb@id@hﬂuhﬁ@a@t BadRf. whelthe ressilimpr ¢eyerreasien rigixtures WIth various
certain enbodinents, Qand Q are the sane. In

preferred enbodi nents, each-t-Q and Q represents

-NH or -N(Me)- where L conprises one or nore triazole
rings. The sanme groups are suitable for conpounds of
formula (13A). For conpounds of fornula (14), pis 2

or 3. In certain enbodinents, R5 is O- C8 al kyl or

Cl-C8 heteroal kyl. In preferred enbodi nents, R5 is
tert-butyl. In sone enbodinents of fornula (14), L is

an opt| onaIIy substitut ed and/or unsat ur at ed a- Ci4

I o NN PN I T I D L




K include 1, 3-propylene, 1,4-butylene, 1,5-pentylene
and 1, 6-hexylene, or 1,4- cyclohexylene, each of which
w@2aw8hao88ubstituted. I n certain enbodi nents, tPEI/US2008/060188

al kyl ene chain is substituted with one or two carbonyl
oxygens (=0). Wen K is unsaturated, it is sonmetines a

C2- C10 al kenyl ene or C2-C10 al kynyl ene linker. Sone
unsat ur at ed enbodi nents of K include I, 4-but-2-enyl ene
(cor@emtr@]iq&@ppfdl:@ matrix withhgmbeddegd-Idbrigapt €Yitamin E) were paddle-fed

or o T optl é?é?omfjreé Ty a?hllar%'sé/na’étgrﬁeés Q&n@gjﬁeb oval shape

substituted version of one of
Ktaioéﬁi tadling. |Cﬁ@npr@éSI@rméor@¢s wereetangated ghBon40, s1de2dkdll with a pre-

QM}DM’SSIQ‘I e of aE Qé’% t&ﬁﬁéé@%ﬁob&djé% rot. ITfl‘ﬁe tableéi were 0.330

frequent supstitute one or two =0,

alnepiwide, 4 inciNRNg  anglrappeoxmnatsly 19. 2580 iggh tmcka(w@ﬁhgh( variation in
CaPeb& 8RR IVRHARE aRMbuRidbst Haﬁ&”l}vﬁh'é?ﬁt&éb‘éibGQuBMé% 'used) The
and It can conprise one or nore rings as part

I Mﬂﬂ&g’fé‘ &eﬁmre%omleﬁtsumerﬁﬁ@tOJmonlm@pﬁmommw@ fmrce and ejection
CRIFRE | 5%P rﬁéoréj%‘g%suﬂg%sr Hd;%c%@astofﬂ/\érdoar tT%‘Bfethwéré evaluated for

fused to t rtest pat y atom count) connectin
Jharsegs byj Hardness Jestem (%rﬁmlgur(lg%sf’he@nﬁt@@ Mesiah ©D-500N),

agiaMfity b?svér%r@‘mjd *F‘T—‘.aeﬁeﬁ&f Qﬁér{ K& HoESind a6 bﬁ%og) weight by

herein for Wher e rises a ring,

r ARglytial slanse ad HbiekesE by, Céﬂl@?@r oldecYitamin & m@ﬁm rzer@rmed well

het e{h%aeelgatdbﬁcarﬁaﬁm OfninhiaC impPRY BS @Biek Orﬁbﬁ‘!jr‘méés [friability, and

substituted. Such rings can be connected to J and

Jdisinéegratigieinee (PAnd/ or J' represent a bond, the r| ngs

can be connected by the bond J or J' directly to the

carbon to which they are attached), at any ring

pgm'sts] on, Taedc@raprebaoat tnbdived e@ketdebucd rectoey waill lubricated for
rou veni ng al k ene or het er oal ky| ene

o PRERELsE ardsibyleBR R PR AHF 185 VP AmUBREY sl 3% mtrx

bammaarbedjdemmtdmm@bg I\Amigaht(xfr (L4594 \atamirs E), @and smooth surfaced and
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substituted phenyl or triazole ring. In sone

enbodi nents, K conprises a phenyl or pyridyl ring that

Pobses 1. Fne Guaiubs b ﬁ1'é¥r€<qn/|th°éml§red)de@'\ﬁtléﬁﬁrﬁ Etdgn@Fblly ‘FHwered tablet

14d|subst|tuted by the groups J and J',

b@a@ﬁnﬁéﬁ:WIt@/ iNgreasilgePneoNtEatian at Agy ene ﬁﬁ\?ret?eﬂ@é'pfé’m eg$ion forces

f '(Wb%d 50NN Y heRR cRas &R r?ar@ﬁéé@'sat M@‘éon%rgsélm#o%%sted was
K. I'n conpounds of formula (13B), each of J and

| ﬁ@bﬁéri@r@ﬁt 3y thee phangest aver topisame. @4(9@:@6 COMPresgien )forces for a
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-4, each I's i ndependentl|y
M#@f'é?'ﬂ (@ag;ﬁhqqoreﬁgnqerf& é’pé/ﬂ HaeNP§ium, St%ﬁ*a@lo\weﬁltwqﬂ deess by
Clj k@gcd?ﬁﬁa?’éd)ﬁi oY SignifEar MGveding Rpe Bt &Tta%le@ﬂgrdﬁesﬁ%f]o B8 8f matrix
where K conprises a ring. In preferred
eM@HBcﬁm’P@HﬁQd Viiapi 5 oxerthg range ofripaineessian fojces deded)edlhe matrix
f (MM ehibRdBEP YRaBRNS '\A%ts'f&%oott) defeféade the frdbity) by approxmately 50%
-(CH2)rG, and -CH(R )G, whereinr is 1-4, ch Gi
[ ﬁHé}He@fH@ﬁWEj}'OOﬁ destret (0. B 8RS 8% reogmEredRto 35 comparable tablet
' Bgﬁﬂgﬁﬁiﬁﬂ&ﬁf&nrgd Sy ﬁ%lfh%sﬁldf%agnlaﬁ‘lu%téérﬁtg &4 h¥ableting lubricant.
preferred enb ments, each of J and J'
i ndependently -CH 2- , -CH2OSor -CH 2N(R”) where R
is Hor methyl. In conmpounds of fornula (138), each
Rland Rl is independently H or optionally substituted
C1-C8 al kyl, preferably C1-C4 alkyl. In certain
enbodi nents, each Rland Rl is independently H or
nmethyl. In formula (13B), each Ra, Rb, Ra and Rb is
i ndependently H, or Cl1-C8 al kyl, C3-C7 cycl oal kyl,
C2- C8 al kenyl C2 C8 alkynyl C5 Cl12 aryl Co- C20
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enbodi nents, Z represents a protected Cl-C6 am noal kyl

group. For conpounds of formula (19A), Ra, Rb, R, m
W»200%/130883 Z are as defined for fornmula (19), aPcI/B22008/060188

R3, and R4 are defined as for fornula (13B). Vin

formula (19A) represents a C1-C8 al kyl, Cl1-C8

het er oal kyl, C2-C8 al kenyl, C2-C8 heteroal kenyl, C2-C8

al kynyl, C2-C8 heteroal kynyl, C5-Cl2 aryl, C5-Cl12

héhe pgrsepte oiapaigravitirgmbadded VéamosE @blgw concentrations (0 -1.2%) did
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oefsirﬁéb?é ioh BHBSububede BroZ)ﬂU? eihadi iRRbSHs %)N\@hé)'bompressmn

hr ee hononers ofu formul g ?ornula 17 or mul
(Dl?ﬁd formula (19) or forrrula (19A), \Nhl ch may be the
sane or different, are reacted to produce dineric or
trimeric SMAC inhibitors. For exanpl e, two nononers of
f {IIOSU] a (The rmatyix bethreratsdoeidd t\itagiiv € wasliarser foofid t®bewdoapatible

C3iihahe’ Berdighd 1)thel%e%ﬁé MhiBerk? @%&eaggﬁ TSR EWas fuly
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noRBBr SU9F ° g RSt o ShsEMAk TR S0 I tamin € were
t bbservedddn fherstabilay ofldther indretients in sitaninlandanogdae tablets.

enbodi ment, three nononmers of formula (18) may be

reacted to give a triner of formula (12). In a further

e ey ”enbon{pv&smn&rﬂﬁtra%@fan& Qﬁlﬂ&laf"cér% <33|ﬂ'8?'1yw?ﬂ?4 6% Matrix with
reactedto give _a di ner formula (1

s MPeddrch VEamhdF s §Ca|%qae'ﬁ Qg é@ﬂ@@@rﬂ'sratel\ﬂp 20 &500 tablets per
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(17)
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( BdmbferdIPYoSR G Hitder of fornula (7) or (8), wherein

L conprises a triazole ring.ln a further exanple, two
nmononers of formula (19A) may be reacted to provide a
conmpound of formul ae (138)#( ﬁ‘@) The conpounds of the

i nvention typically contai "8 o:? nore chiral

centers. The invention expressly includes each

di astereoner, as well as each enantioner of each
diQ0s0k eoﬁ@?s'%'? Qfﬁétsc@rﬂéﬁﬁ%nwégc@%sﬁwﬂy /f Atmowldgtamin and
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di astereoners such as the ones described, and
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empaﬁg 'Hédsﬁges@ﬁﬁc%%t %pS&tt Bﬁrtaslbﬁ h‘éFdn‘éE@r@ndl S?fFPéB?IH’t? but slightly
the invention I ncludes each isoner individu

wepfreagedhingaiRcion firce &¥riahlets aidhergm &%S't@@dH?ﬂ'Cé‘gedoW'th the matrix
sel ected conpounds of the in¥ention, Table 3 and Tabl e

4 illustrate a nunber of conpounds of formul ae (1) and
(I'A). These conpounds represent selected preferred

speci es, and other species that include conbinations

of the features in the conpounds specifically depicted

are al so preferred. The compounds of the invention nay

be isolated as salts where an ionizable group such as

a baS|c an1ne or a carboxyllc aC|d 'S present. The
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To a solution of the substrate in nethylene chloride
was added HC in dioxane (4N, 4eq) at room
W@ 209pa@3@8r e. The sol ution was stirred at roonPCT/US2008/060188
tenperature for 1-2 hr and nonitored by TLC. After al
the starting material has been consunmed, the solvents
and HO were renoved under reduced pressure. The
resi due was |yophilized to give the desired product.

G&Q&ﬂhl PMBWr@edor(ep@meﬁftﬁplyéiaé been tdescirednhipl some detail by
gfo?)unusTeruéh ?ﬁé 'exérk}gl%éﬁ‘gr % pHEésOB‘f a rit&htﬁ LNQFSH@KrPg it will be
ture of 5:1 OHZH was ad i OH at
Apb\éﬁu%thlat gertain Floanges andm@nﬂcat«pnqcnnam@g peafdieed Wﬁ'ﬂlhlthe scope of
t tE}‘rae Bbbendéd é:glr%CMYﬁ@lﬁférl%ﬁdofttﬁe %B&@S%sc,tnggd Wi&%“ neﬁQ&l&lng the

t he conmbi ned organic layers were was

dinveatiasybat R@Z@Ulousﬁﬁdoeé%ﬂm}tqfﬁkl”vﬁsth% @Rcratintgndeyl tbreincluded
r %Hiﬁgﬁe Q&c%%sdﬂr?e foflovdhy Blajhe desired product. General
Procedure (for preparation of amdes): To a
well-stirred mxture of the acid ( 1 eqg.) and am ne
salt (1.1 eq) in DM at 0 0C, were added HOBT (1.1
eq.) and DIPEA (2.25 eqg.) in this order. After 5-10
mn, EDC (1.1 eq.) was added. The m xture was stirred
for 1 hour at 0 OC, then slowy warned up to room
tenperature and stirred for 18 hours at room
tenperature. The reaction m xture was concentr at ed
under vacuum The residue was diluted with Et OAc and
washed by HO solution ( 1 N), saturated NaHCO

sol ution and brine. The organi c phase was dried over
Na2SO and concentrat ed under reduced pressure to give
the desired product. Ceneral Procedure E (for
preparation of amdes): To a well-stirred m xture of
the acid substrate in DM at 0 0C, was added HOBT (1.1
eq), DIPEA (1.5 eq) and EDC (1.1 eq) in this order.
After 10 m nutes, thefree am ne substrate (1.1 eq) was
added. The m xture was stirred for 1 hour at 0 0C
then slowy warned up to roomtenperature and stirred
for 18 hours at roomtenperature. The reaction m xture
was concentrated under vacuum The residue was dil uted
wi th Et OAc and washed by HC solution (1 N), saturated
NaHCO sol uti on and brine. The organi c phase was dried
over Na2SO and concentrated under reduced pressure to
give the desired product. General description of in
vitro and in vivo assays The in vitro and in vivo
activities of the conpounds of the invention may be
deternm ned using techniques that are known in the art.
For exanpl e, Bockbrader, et al, Oncogene (2005)
24:7381-7388 di scl oses assays for determ nation of the
effect of SMAC mmcs using cell culture assays and in
vitro assays for caspase activation. Accordingly, in
addition to gui dance from synptonol ogy, treatnent with
t he conpounds, conpositions and net hods of the

i nvention can be nonitored by nethods known in the art
for determning the effects of SMAC m nmetic conpounds.
The foll ow ng exanples are included for illustrative
pur poses only and are not intended to represent or
l[imt the scope of the subject matter clai ned herein.
(2S, 4S) - et hyl 4-
zzJo-1-((S)-2-(tert-butoxycarbonyl am no)- 3,3- et /
tfl"oy/)pyrrolidine-2-carboxvlate Conpound Il was
treated with trifluoroaceticl&ecid using the genera
procedure A to deprotect the BOC group. The resulting
trifluoroacetic acid salt was coupl ed toBoc-Tl e-CH
using the general procedure Dto prepare the title
conpound of Exanple 1. 1H NMR (CDC 3) : consistent

wi th proposed structure. (2S, 4S)-nethyl
4-azido-1-((S)-2-((S)-2-(tertbutoxycarbonyl (
nethyl)an1no)propanan1do) 3, 3- dlnethylbutanoyl)pyrrol

o, — - . o o



stirred for 10 min, to which isophthal oyl dichloride
(109 ng, 0.54 mmol) was added. The reaction m xture
we®sssissy ed for 1 hour at 0 OC, then slowy wWeeCHEs200$060188

to roomtenperature and stirred overnight. Water was

added to quench the reaction. The two phases were

separated and the aqueous phase was extracted by DCM

twi ce. The conbi ned organi ¢ phase was washed by HC

sMYHAT 5 CLAINED4St ur at ed NaHCO sol ution and brine. The

organi ¢ phase was dried over sodium sulfate and

concentrated under reduced pressure. The residue was

chro«ratumgroaplheubpmémerhtl tarapa@ition for LuablaghgrcompEsifia mdiex  with

3% 0. give the tjtle c ound as a .
wAbEeds i Ham Rher Periar o vt p Bp BRI BiealPo Fompgises an

Sbily tfud dinglyedispdrsed o ap ailndsaiible xadtpliat, 22d mherein the nutritional

cQ rcially available. (]t coul | sQ be prepared

SO e Rl Ry s B Brehlendil sfeie"H Plar usai et

al, Bioorg. Med. Chem 1399-1415, 2002). The title

conpound of Exanple 2 , 10.2 mmol) was

dQss'Eﬂe\/@Htrlilﬁnalbaupplfm?nhtc})mﬁ’?s'gor@@f Clerm, QZWmsr%thelsllls liquid is

”@E%te&@r%n@%e&o&ﬁ"goﬁéﬁm@oﬁ‘%&ﬁld’\ésarﬁ%bf6|?@y|f1tﬁétlc19I miperal oil,

mn, to which 1sophthaloyl dichloride 2°g, 5 mmol)
whslyeitiene oiveel. silieantqilndriogbinationsthesa rred for 1 hour

at 0 0C, then slowy warnmed up to roomtenperature and

stirred overnight. Water was added to quench the

reacTheonutn’d'blmltsmpkehm&s:ombatisrep)arcmnedz,awderterrethe oily liquid is

agueous- a}sg extracted by DCM tw ce. The conbi ned

o%]a’ﬂl %ﬁ%g was washed by HC solution (IM,

saturated NaHCO sol ution and brine. The organi c phase

was dried _o_ver sodi um sul fate and concentrated under _

r éduthed nHV'@@%ﬁJr%JPP@”@W(SOW@S'ﬂW |08 Mpdurd Cas3: avigiginethe oil-

S Hsbliblel fh Al ( $DGefkted QR%?' t‘ﬁbe@Fodﬁ' tcBnQEtﬁ‘@;oﬁﬁdstarch dextrin,

structure. To a solution of the title conmpound
EXusrpeustaling gelulese, sthylagiujosen 9Fiatn, (SLIOrSIIUCRER ’H@FH@G fructose,

Usgr'dﬂol( 26058, m%ﬁnlmméarbhcﬂ Fé&ﬁ)sga e%lo@e O@dr&fyﬁoﬁfpylmethyl
the reaction mxture was stirred OC for ours

5@eltloseN mejtodextrin i ShcaRa Jididsl 9”'&%@&? tq}cajﬂe’ﬁc H?hPH@‘ate and
r%%binﬁfbnsﬁﬁ@reﬁ? xture was then extracted by Et OAc

three tines. The conbi ned organi c phase was washed by

sat urat ed NaHCO sol uti on and brine, dried over SOdI um

| fate an neentra c :
Zlgv eﬁlehrélﬁflidc%r]%ijs%poom mgog?\%]“ F gHy § glr 8% whereln the
( CREbAJition fadheri csmmnnsew\attlhasmoopmwast ructure. To a
solution of the title conpound of Exanple 23 (2.81 g,
5 mol) in DCM (35 nL), was added TEA (1.84 nL, 13.2
maD| Phebuthtidial siditdméi-BmpBtitiod 8f BRPbie Wlaélaﬁ{so’t’“tdq vcv:hereln the

added and the resulting solution was stirred at
fS?mmoqﬁmferth%%pﬂmuﬁ%st&eaéaammhe m xture vvas

washed by HO solution (1 N), saturated NaHCO3

solution and brine. The organi c phase was dried over

NZ. SO henmiitritomnealesupp et uordposihicardfnfcze‘d qoees slaires 1l do g wberein the

t : sed

| BB TR R e o IR e 011 s
di ssolved in DVSO (45 nL). NaN3 (1.3 g, 20 nmol) was
added. After heating at 90 OC for 4 hours, the

sol ution was cooled to roomtenperature. Water (40 nlL)
was added and the m xture was extracted w t hEt CAc

twi ce. The conbi ned organi c phase was washed by bri ne,
dri ed over Na2SO and concentt@at ed under reduced
pressure. The residue was chromat ographed on silica
gel, eluting with 30%to 90% Et CAc/ Hexane to give the
title conpound as a pale yellow solid. 1H NWVR (CDO )
. consistent with proposed structure. The title
compound of Exanple 24 (1.5 g, 2.4 muol) and tol uene
sul fonyl cyanide (888 ng, 4.9 nmmol) were mxed in a
seal ed tube The sol [ ds ver e then heat ed to 90 OC and
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renove the DMF. The residue was diluted with Et OAc
(150 nmL) and washed by HC solution ( 1 N), saturated
WON48@B$83 ut i on and brine. The organi ¢ phase wWeGI/tif10881060188

over Na SO and concentrated under reduced pressure to
give the title conmpound (crude yield 15.2 g). The
crude was used directly in next step w thout
purification. The product and relative purity was
c§nfThenﬁUtriB9n&l_C§UW£B@ah}§p@PﬂﬂlthTbOé cnut.i whergin theeat least one
t 1 g l,'.?glgls
('img%lﬁor%?n'ﬁv\géma s degl‘%_%gp?@mﬂ%hé ’ érogp corfs%tlﬁgobf) dafbi fiber,
MVebYigsterls, fgd}ws?ﬁldeﬁlnwpaenqls.@zomlexwaedrﬁ@mppumﬁ% omega-3 fatty
a [ &k S ot
gﬁlggréoﬂ@tlb{s aé]gc&sg\ﬁ}g%oa dﬂééd?é" éﬂﬁ@o%dﬂi%p%%somaggi binations
byheredf. sol ution (1 N), saturated NaHCO sol ution and
bri ne. The organi c phase was dried over Na2SO and
concentrated under reduced pressure to give the crude
mesyTrad autagoran sobﬂﬂem\ahﬂ cdmpestionsefdan ynomsl ioacings i foh@ut and 8,
fgr her urlflctq (g ft1e .oild\%ﬁ di solvedlln DMSO
( an‘i‘i PR 'SF RARE" BN S C BEHRNYS MG added.
After heating at 90 OC for 8 hours, the solution was
cooled to roomtenperature. Water (100 nlL) was added _
an@- tThe neirjienal suprisment eaerasdioniof RNEOCRSS Eiginge tarRewherein the
C%HFH% HEELAE N6t RIMREsIFScoMI @by brine, dried over

and concentrated under reduced pressure to give
the title compound (crude yield 15.2 g). The crude was

directl next .ste t hopt urlf atlo he :
gl fiterALphefeny SRy BT BE ol Pk By Eiqd Faerein the
acsmbommcnmwrﬁprtsbeatgradlmtmonpound of Exanple 44 (11.4q,
29.5 mmol) in 30 nL DCM was added HC / Di oxane (4N,
29.5 n, 118 mmol) at roomtenperature. The sol ution
Was, @tmlﬁlf\ﬁt@nﬁ{ aﬁeqmnbffd%ﬁﬁbbﬁﬁ% & taBIRY T SnpRSing 3 matrix with
nonitored by LC-Ms. After all the starting nmaterr al
h&mbpddaf kbFsatieadwhelen §@ "\TﬂéWP(sW'HhGmP@dQﬂgWé”@%'ﬁﬁ\Fé’H‘Pr'ses an
UBﬁiﬁqu dEﬁlr‘\tle_\ﬁglsBér%é@ W &h Blplngblﬁﬁetn'i‘ﬁerf JI %oﬂ%é‘r@ms{ﬁe Eomposition is

e resulting amne salt (9.48 g) and

NSE‘ié)%a"glaﬂléfr?e gmteara@ ycine (6.5 g, 28.1 nmol) was
di ssolved in 250 nL DMF at 0 OC, to which HOBT (3.99
g, 29.5 mmol) and DI PEA (11.6 nL, 66.4 mvl) were
addethe vﬁbttleltarﬁlnréndumMral EDQ pOSiti G ogplam.m whede)n thasoily liquid is

agglggteg Q]%Cgl\jglgﬁ C\%r?s#eltag SVV{%% rno% %Jp » gyr%’(hgtl a%lld%lneral oil,
spollyemuleﬁeglymdl, klmjtmsonaatndraoammaenpethatauf.e. The reaction
m xture was concentrated under vacuumto renove the
DMF. The residue was diluted with Et QAc (200 nL) and
vaghet Avitlidmisdndt eRrdl cbmidbsitis@ bt ERIned3NAREEin the oily liquid is
sol ution and brine. The organi c phase was dried over
NY &N aceidi®cent r at ed under reduced pressure to give
the title conmpound (crude yield 14.8 g). The crude was
used directly in next step without purification. The
product and relative purity was confirmed by LC Ms. To
a solution of the title conmpound of Exanple 45 (14.89g)
in 30 nL DCM was added HC / Di oxane (4N, 28.1 ni, 112
nmol ) at roomtenperature. The solution was stirred at
roomtenperature for 3 hours and nonitored by LC M.
After all the starting material had been consuned, the
solvents and HC were renoved under reduced pressure
to give the free amne salt. The resulting am ne salt
and N-Boc-N-nethyl-alanine {4 g, 26.8 nmmol) was

di ssolved in 225 nL DMF at 0 OC, to which HOBT (3.8 g,
28. 1 mmol) and D PEA (11 nm, 63.2 mmol) were added.
After 5 mnutes, EDC (5.4 g, 28.1 mmmol) was added. The
reaction mxture was stirred for 1 hour at 0 OC, then
slowy warned up to roomtenperature and stirred for
12 hours at roomtenperature. The reaction m xture was
concentrat ed under vacuumto renove the DI\/F The
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foamlike solid (1.51 g, 84.5%for 3 steps fromtitle
conpound of Exanple 4). The product and relative

wEeostigossks confirmed by LC-MS. 1H NVR (CDC ) PCT/US2008/060188

consi stent with proposed structure. Exanple 57 At 0O
0C, to a well-stirred m xture of
4-trans-hydroxy-(L)-NBoc-Proline (11.56 g, 50 nmmol)
in 250 nL DMF was added HOBT (6.76 g, 50 mmol ), DI PEA _
( 13. Thenmultivignpim@nyl naineraECXmMpPEites qf ang@nen@bElpim 12 kg 34, wherein
0 o t _ 7 ( .
D LB A o T Y R Ko o St cotin
hgﬂ@roqyst@llio@cequi@qe sthlgelulesgr gel@tinpsugers: gueese, maltose, fructose,
t SOMREIALUERs@Nfhafhitdi " S8HoRAT |abfosBO HcthyidelfiiBOM hydroxa/propylmethyl
tenperature. The reaction m xture was concentrat
ukglsoseacmalivdestring ndilieon: HEOXDIE:. amnydrouss| dicriciwas phosphate, and
dlC!)MB Qtuyﬂstther’éBpA‘C (150 nl) and washed by HC sol ution

Ngﬁ saturated NaHCO sol ution and brine. The
or gam c phase was dried over Na2SO and concentrated

undecr. red ressure to |ve the title
(P u® G GemE S5 et Pl (i BT SRR 07 0 15 wherei
Néhet copitipition furtner cpmprisascatldashonelingrijionadagdnt.and
relative purity was confirmed by LG MS. Exanple 58 To
a solution of the title conpound of Exanple 57 (15.95

'17 'I‘We %u%rﬁm'éﬁd%e(al%@mﬁbgltl&’?éf @Igﬂ?q6T\'ﬁﬁeé§r t:ﬁg em}east one
59 C. Methyl sulfonyl chloride (4.4
SVUtB't'Wi*ﬁil ?9%slsaé§@§tegl &My thedoroHe QWW'P@nOWFOt'nO'dS fiber,
Sbh%tf)ﬁ@roﬁ’st g%cggdégrpoﬁ/phgh{fl§ B%Qmﬂﬂexmy{e\&%n%gﬁ&’s O-Hb%a 3 fatty

ure was washed solution (1 N), saturated

NAFIEERPOBIOLES: o@iu%ﬁémﬁﬁ ﬁ@rb%eafﬁlﬂ@aﬁﬁ@ﬁ eRtdesanddeqrakinations
OWire BR2SO and concentrated under reduced pressure to
give the crude nesylate as a white foamlike solid,
whi ch was used i mTedi ately vvi t hout further

pyki tjcati on i .d was i n 0] :
i Tog AR amRaes” Ploet S obut iRl ok YRty 42t 17, wnerei
Atheatonipattion §s atlir&f cOMpfessioB chmppsitiot.he sol uti on was

cooled to roomtenperature. Water (100 nL) was added

and the m xture was extracted with Et QAc twice. The
ngbTH@ﬁul‘HM%ﬁlh %n@hﬁﬁ@ra\"@&nm%%f%y th'@)@clta%é:‘ﬁz to 17, wherein
dried over O and concentrated under reduced
p#@s%qutﬂ@ngpmeﬂ%%ea giapHigtibmpound (crude yield 17. 54

g). The crude was used directly in next step w thout
purification. The product and relative purity was

c@af i Theedulbyitalr@: by inegialsohposition of artyhanet oftclaims 6 2o 4h dvherein

e s & ol o1 SRS, oot ) o T o0

tenperature. The solution was stirred at room

tenperature for 4 hours and nonitored by LC M
alll- A RBashaseiiGRy FRIPRASItQN faigbistag, C@’@H@ﬂﬂ%é mat W'th embedded

S Albyieston @ﬁ&quheV‘ﬁbﬁlxr\ﬁﬂp‘éﬁ%eHGé’&ruﬁrl%QﬁB}\errﬁﬁl%%%Uérﬁ oily liquid
to give the free amne salt (15 g). The resulting

affisRersed| in @1 . ghgngplukla. @%enﬁ%ﬁtﬁr'aénénﬂl-\86@91%81‘%%13%309”’“03'
( LorBoditiordis 43ostEm|ally #as oflétegm@tered in 54 nL DMF at CQOC,
to ich HOBT (831 ng, 5.43 mmol) and D PEA (2.13 ni,
12.2 mmol ) were added. After 5 mnutes, EDC (1.04 g,
5.43 mmol ) was added. The reaction m'xture was stirred
for 1 hour at @QC, then slowy warnmed up to room
tenperature and stirred for 12 hours at room
tenperature. The reaction m xture was concentr at ed
under vacuumto renove the DM~ The residue was
diluted with EtQAc (30 nlL) and washed by HC sol ution
(1 N), saturated NaHCO sol ution and brine. The organic
phase was dried over Na2SO and concentrated under
reduced pressure to give the title conpound (crude
yield 2.505 g). The crude was used directly in next
step without purification. The product and rel ative
purlty was conflrrred by LC- MBS, Exan'ple 60 To a sol utlon

Y a1 o p— o . "~ - o



resi due was chromat ographed on silica gel, eluting

with 50%to 90% Et QAc/ Hexane, then 2% to 10% MeOH DCM
wQ@e@dnsissy to give the title conmpound (3.17 g, P@EUABPS/060188

The product and relative purity was confirmed by

LC-M5. 1H NWR (CDCl 3) : consistent with proposed

structure. Exanple 70 To a solution of the title

conmpound of Exanple 69 (3.17 g? 2.52 mol) in 10 nL

DZRA Thesphataegewcal crrosesttion(ofnglaim 21, whrEgeimtbe pilwnliquid dgsnselected

t?r%ertl?é Su -E:laﬁsétw Mok Afta Bl Iahfed ﬂF $yAHBtic 0| mlneral ail,

erat ours and nonitored by LG M. A

aPP'y{ﬂﬁweQ? QWP@n@“%@t%'rqrﬁICOﬁ‘éPdﬁ%@@ﬁ”@fﬁ%urred t he

solvents and HC were renoved under reduced pressure

to give the free amne salt as an pale yellow col or

S@aBi The ptardhcevaisaldiogpokivied of ¢laidB2 1riwheedie the dilly diqaibl ¢s/itamin E.

solution was filtered through a 0.45mm syringe filter

and | yophilized to give the title conpound as an off

V‘@htﬁnef &?é?hakélh%alséﬂnh&s(t%n% a%F Re- cQ%]efnﬂE 23 t§t2%p§vhtefé?rﬁ"lhe oil-

title conpound product and relative

pu”rsppplewagatg@q{f psr ns@tpcgeyj Lf(grwghelgrqqucQ(@@ng) of starch, dextrin,

CW&bé&&ﬁﬁm&‘”ceml&reo%Qﬁ/?delbﬁésreuﬁtelléﬁﬁ sugBrsVighucBsd ARalfBERiructose,
Bi ndi ng/ I nteraction Assay teract’ion between 'm netics

aRerbitelpsugiase. ewaﬁﬁ"%dsﬁplt@sfﬁﬁwééi aedy1gal|vipse) oprsiroxypropylmethyl
agsificse, APBRGIEXIRL ebiNcdh 4idBIL! afnfREATIEAAIM! MRosphate, and
fragment (second and third BIR notifs of XIAP) i's
b&emBinatonsdbenepl. of gl ut at hi one resin as a GST f usi on
protein and incubated with 0.5 ng of radiol abel ed

m nmetics at roomtenperature. Afterextensive washing
weshThe pamsag/celmuéél edonquositian rof regny2éne biVel@ims 21 ptl B4, Oyherein the
150 rn I\/ItNaCI 2rnMd|th|otHre|toI (DTT), the

CS%P(& '?”s'sé‘ﬁlﬁe%taccimrﬁs%orh%ﬂ’?p% ©8d gl ut at hi one and

vi sual i zed by SDS-PAGE with Coomassi e st ai n| ng. This

assay denonstrates that the tested mnetic

sB@c e eRRTMACBYTG! CARPOEHR Oh £84yPNene Qé’é@ 84 targ4, wherein the
[ eg,,eb@gﬂ,or{&jn%rgggg darigeapound of formul a: Reference
conmpound Fl uorescent Pol ari zation Assay | ncr easi ng
concentrations of SMAC conpounds are incubated with

sgz{lt-ﬁ{felloaﬁ%ﬁ#%%&%%w brgﬁ?%i@cl)ng f 3c/:ecinrel ;'898%‘ ?}ln 4, wherein the
- Abmpesitidrusia cb8fpsition fdr reilec abrmpactloAP cont ai ni ng only

BIR, BIR2, and BIR3 domains at roomtenperature for 1
hour. Fl uorescence reading, indicative of the bound

PoBt haRetbd bh@aking el tﬁglep@cﬂﬁﬁr@%g broviBRg B 8Hix With embedded liquid
m | i pol ari zati on uni he nore conmpound added,

| bgcanty previtieg @ P'e\tﬂé?"@gi %’@B'@F@@t [EPRROFIRON B0 the; matrix with

d@ﬁ\bb@déﬂﬁqlﬁd)maﬁ&drﬁ aM& tHl rﬁlﬂhﬁtﬁwaﬂﬂﬁbdle@ﬁéﬁtfchgbﬁﬁ&?%@ formlng a
SI naI is released. Based on this princip

e, obt a
gt wheiRin t gt NEGiEPRAAL %@P&%Wﬁ%u?ﬂ!"%osﬁioﬁdl%éUbStant'a”y free of
agféamtéy In Vitro Caspase-3 Activation Assay Caspase3
in nost cell extracts can be activated by the addition
of I mM dATP through the m tochondria caspase pat hway.

nEgn sraped o sl o8, WG e, GG TRBRERI comeosiion

Sk@oprigdsaatiessticeroaspaEise3 i s bl ocked by | APs. Taki ng
advantage of this feature, we use 100nM of synthetic
SMAC nminetic conmpound to test its ability to elimnate
|APs in the Hela SI QO and fully induce Caspase3
activity. The In Vitro Caspase3 assay is carried out
at 300C, incubating 100nM co?dounds with 30ug of Hela
SI OO, | nM dATP, | QuM Caspase3 fluorogeni c substrate
(Caspase3 Substrate Il, Fluorogenic, #235425 from

Cal bi ochem). 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 conpound is cal cul ated. Percent
act|V|ty dat a |s presented by conparlng act|V|ty of

.. o . - o a1



enbedded liquid lubricant, providing a nutritional

suppl enment conposition or pharmaceutical conposition,
wOorRoosngpsshe matri x with enbedded Iiquid | ubri ceer/Us29a8/060188

the nutritional supplenent or pharnaceuti cal

conposition, and formng a tablet. The nutritional

suppl enment or pharmaceutical conposition nay be a

di rect conpression mxture, a roller conpaction

3Rt Uhreemethoglopfpelaige 28 ar2dnwhereinotie METMNEEEYPPIement composition
DEGHHIi$2E! 4 SSFohd\WENFH ON [0014] The present invention

provi des a conposition conprising a matrix with one or

nor e enbedded l'iquid lubricants. The enbedded |iquid

r ant rve provi de lubrication for tableftin "
of T HE limhaf enfiein dhe it he upbBRieR! ifpositon
emdﬂiﬁi d nnqlﬂmdarhuulandMMrabéomﬂm|t|bnvent ion is an
oi | -insol ubl e-particul ate-solid base material having a
viscous oily liquid lubricant dispersed in the base
MBb efmetddd & Q{yef)r?é Bfi‘glaﬁﬁg’?g'twt wﬁ&%mnﬁhrnLﬁrlth‘éhsupplement
enbedded i quid ["ubricant nmay be used as an
aFPEppLiianMRsisaR ahieastangmatrsiongiagettint s such as
magnesi um stearate as a tableting lubricant for
nutriceutical or pharmaceutical conpositions.

ABB eTheamettaldyoft diamnd2, r\ivb(erwint the eatlieqtd @de | nuritionalnbgemys selected

busdasa l ac nt fo rate .
TS o e St of SRR TR, bRladbBR $hBosidss. pyivehenols.
WiBt Itcomp‘lwddaateu ubmmp@.mids; S)naagastbffaity | aditsi, carobioficy; glucosamine,
bI e& e}/ 4} rdl ti Qnal and/ or phar maceut i cal
R ISP g%si‘ exanpl e, vitam n and/or
m ner al conposn tions. The matrix wth enbedded

| ubricant is particularly useful for conpositions
sthj ddreenetngd @f ABY One GisaEBs PBAC i3/ Whereimibranatiy with embedded

pTléilﬁ@ﬁﬁncétfbn%%p‘?){x@é@n BilyiiRnPRdi @S ersdd ifEnbiVhdABImBterial.
acetate finely dispersed in a starch/dextrin matrix
was found to effectlvely | ubricate a rrultl-wtamn and

naa (Rom Bl | v PBaeC RV LR 4E Reteelsyy P the aroue

conrpmstmgl afngitaphint Beanimak otl| syntigsticeoihl mlyuerm)onpbblgethgolaee glycol,
of , th advant ages particularly as
08% @ qdc nﬁoénq%oggm %ﬁ netal stearate

| ubricants:[0016] (1) Elimnation of the adverse

i npacts of nagnesi um stearate over-|ubrication on

c ShplesBethpeiof gainy B whergin fhavgiydiqeicris ¥|ta/Ain E acetate.

manuf acturing process by elimnating a separate

| ubricant addition and blending (e.g. m xing) stage;

[ 001Bje hddhobed sldimisd, 8antr 36 dwuneezin srof Diéimisnlgblefrﬁaietialcm selected

: g’g}ﬂ:tiﬁg %?{L%Bg%]‘zls{lég gé?t%&c&é e%tﬁr\gﬁﬁlﬁéorac&'ﬁ?éllmet é’ellglose ethylcelulose,

digsliatin,e gugsrs, oglut:d:seesmattosleovﬁructmeersbroabh ansrosanadiannitol, sorbitol,

[%8%%9 ré%%hg@ﬁ{ﬂo aV| ﬂdrgé)fl%g% &]J:JBFOQS %gr'hggh n dioxide,

e abktiiews dicaltihm pmsphate rean;d gombniatiens thereafidi t i onal
benefits of antioxidant activity and/or nutritional
suppl enentation of Vitamin E. [0023] The invention

f @Bty mbthel Yegsy end&itdnss o8 tb P, rdléaﬁhtzsr\Qhe&enuhé histe@adtrix with
or pharmaceutical conposition for tableting

pPB\PP@‘i’% liguidaiyoricanti #RA eRBBERNEH SuPgleMent LHS’n”Ppé’éWP” igng@ direct

a cOmprdsbion Raktuglppl enent or phar maceuti cal
conposition, and mxing the matrix wth enbedded

liquid | ubricant with the nu23itional suppl enent or
pharmaceuti cal conposition prior to tableting. [0024]
The inventors believe wi thout wi shing to be bound to
the theory that enbedding a liquid lubricant in a
matrix allows the liquid lubricant to be evenly
distributed in the matrix wi thout wetting the matri x.
Upon conpression, the liquid lubricant nmay be extruded
fron1the natrlx and prOV|de Iubrlcatlon for tabletlng,

g, o o



exenpl ary of nmethods that may be used to nodul ate the
flow properties. [0042] If the matrix is to be used in

W@ 2@enps83 ti on i ntended for direct conpressi onPCT/US2008/060188

preferably at |east 70% of the matrix wll have
particle sizes that fall in the range of about 20 nesh
(850 mcrons) to about 200 nmesh (75 m crons) as

measured by US standard sieves. Additionally, for o
ddPebite awmdestiaon,onehefl Aatms X8wiot A7 .ewbeddethd amracc aatrix with

Hbe@&&f %h&a! Mbn@é’rﬁ oc?tﬁfrltlﬁﬂé]ﬂpéﬁﬁnbér{t' &dfnﬁd’étjtﬁ% comprises a
e of about 5 to abou Amount's

nﬁfQﬁUi@t'QBed wi || depend on amount of lubricati on

needed which, in turn, is a function of the chem cal

and physical properties of activities and excipients

[ l40t1’1&a om@as bt iaan.onenofblagxe2pl @r $7 ewhedinrewt mitedamatrix with

AR T R N—

Itdmrrolteanbmaactlonw as about 0.1%to about 1.5% wt/w of

a matrix which is 50% by wei ght of |ubricant may

provi de sufficient lubrication, for exanple. [0044]

The Q'rﬁ&ﬁé&'cﬁ%éﬁmé rl\‘é‘te%'létYfrdnH %'pﬂaﬂrﬁbc@hﬁca@%ﬁtp@@h@ﬁ | @hnprising
may be acconplished with mxin Base materi al

p&Favidingea §Hatex wilh eatpegddeqrigichy aﬁ@ntner@wawgsarpmrmpwtwgl active
aLEmBISHBN, aMYixiRG R aFREE! Swihi ehbEBYed e lidRgl fdb‘ﬁ@aﬁto and the
achi eve the desrired dispersion. For exanple, smal

b &BamMmasealiGahactygcomppsitien, Aad serming @tabtqte\atﬁermmh@gohaapaceutlcal
bectBednidds kb & &IbkRAtidIlyTReBreRBFEL 0N I n which the oil

is not visible to the human eye. O her nethods such as
spray processes, for exanpl e may belikew se suitable

tg,finel SP set U|d1nt as _ .
leriig) ool i E3int A%, Sberbin 4 b wlil SsmEGiec igpig tubricant
rmbrepnsﬂssartmlathqmmdlspemetj iman ai swoloble matefiarm fil ms
under certain conditions, the nmethod sel ected for
pr eparing the matrix with enbedded | ubricant shoul d
Ui Fhed HRARS b @lafh 6R5 \Adter thadéilyt ||%I’U of s%lé‘%ﬁatdaﬂsﬁsthe group
that vvouldleadtofllmforrratlon [ As descri bed
abeREstagRfinYieamiasE.| anret &t ﬁl(:]“'f‘ﬁilceﬁ" dﬁ@et?étp”bédyethy'ene glycol,
S'éill&&%lparfooéon%u%%h§tﬂ&é&r‘bedd' ng in the matrix with
nbedded | ubricants. However, Vitam n E nay have sone
advant ages over other tradi tional |ubricati ng oils.

VAR ARl 12T SN PSBRIA e b

coronary heart disease. On the contrary, Vitamn E has
been_suggested to al so assists in healthy heart and

bfBote/@8¥erf ciaim t4ge fiorred4 WHEHEH feECi-EiSqliblg yaterial is selected

agkRomk QFER corzistn® OrBtafdh deftih OricRRAfstallViet &NLIBsE dtfylcelulose,
used as a supplenent to prevent the destructive

i BpEHR.s Segars.r gCesedi altase) irusipgan SORittly SWCEosRi AMannjtel, sorbitol,

Wlééﬁis)é M%@@lc@ﬁul@séamér%w@bpmethm EIMREE %yltdafexmﬁn§mrd.ox.de
goods to maintain quality and/ of prevent undesirabl

r@aﬁqr%d'%ﬂu@ﬁhéﬁﬁh%ﬁénﬂ PMpinationg HgTeetE nay be used

in free formor in a derivitized formsuch as, for

exanple, Vitamn E acetate. [0046] The use of a matrix

Wé6 hT rembesttaeld olViahamine & cleimg dél i dppWhemibl ¢heasnideed matrix with
t%%'b%&@%ﬁ.ﬁhﬂ@? 'Ilﬁ)?i?ént §H8 h ﬁar%&éutf&al‘ Sacf\@e Ico 'ots,fta’lgnfgr a direct
use W | irec corrpre st on-conp I ons For

examplessioa midtird. X wi t h enbedded vi tam n E can

effectively lubricate a direct conpression

multi-vitam n/mneral formid24+ion, which contains high

| evel s of abrasive netal salts. Abrasive materials

such as netal salts are believed to nake |ubrication
difficult. The matrix with enbedded Vitam n E can be

an effective sole lubricant for the

multi-vitam n/ mneral fornulation, or the matrix with
enbedded vitamn E may be enployed in conjunction with

anot her I ubr| cant for var| ous tabI et able for rrul at| ons

o o, o o



for 0, 2, 4, 10, and 20 m nutes. Increasing the
m xing tinme significantly reduced tabl et hardness,

W@ kioghsdsys decr eased ej ection force, and signi f PCHI$1098/060188
increased friability for tablets of using 0.3%
magnesi um stearate as a lubricant. Table 2 shows
exenplary data for tablet hardness for tablets
conpressed at 4CkN after 0, 2, 4, 10 and 20 minutes

oft7 nihe methorast Bng ongbple clefmMTiptar #8.o0whexgina thfeomixage matrix with
et} e i PR AL e PORPEY s BbrbhBon.
Iubrlcated with the matri x MAth enbedded Vitamn E

b he hard lets w 3% Magnesi ur . .
othh Brersah et T et 5 RPIEUNY Ao Tisgep as claimed in
Ahong bf ¢lsimsfiooeagoi ng i nventi on has been described in
some detail by way of illustration and exanples for
pur poses of clarity of understanding it will be
0Y! R 1bid: HaedS b B LHENAESy AL BAb GREALO% SFEIRE 1 to 27.
practiced wthi'n the scope of the appended cl ai ns.
Modi fication of the above-described nodes of
practicing the invention that are obvious to persons
of skill or the art are intended to be included within
the scope of the following clainms. WHAT IS CLAIMED IS
1. A nutritional supplenment conmposition for tableting
conprising a matrix with enbedded | ubricati on wherein
the matrix with enbedded | ubrication conprises an oily
liquid finely dispersed in an oil insoluble material,
and wherein the nutritional supplenent conposition is
substantially free of stearate. 2 . The nutritiona
suppl enment conposition of claim1l, wherein the oily
liquidis selected fromthe group consisting of
Vitamin E, animal oil, synthetic oil, mneral oil
pol yet hyl ene glycol, silicon oil and conbi nations
thereof. 3 . The nutritional supplenent conposition of
claim2 , wherein the oily liquidis Vitamn E
acetate. 4 . The nutritional supplenment conposition of
claiml1, 2, or 3, wherein the oilinsoluble materia
is selected fromthe group consisting of starch
dextrin, mcrocrystalline cellul ose, ethylcelul ose,
gelatin, sugars, glucose, maltose, fructose, sorbitol
sucrose, mannitol, sorbitol, |actose, nethylcellul ose,
hydr oxypropyl nethyl cellul ose, maltodextrin, silicon
di oxi de, anhydrous dical ci um phosphate, and
conmbi nations thereof. 5 . The nutritional supplenment
conposition of any one of clains 1 to 4 , wherein the
conposition further conprises at |east one mneral. 6
The nutritional supplenent conposition of any one of
claims 1 to 4 , wherein the conposition further
conprises at least one vitamin. 7 . The nutritiona
suppl enent conposition of any one of clains 1 to 4 ,
wherein the conposition further conprises at |east one
nutritional agent.8 . The nutritional supplenent
conposition of claim7 , wherein the at |east one
nutritional agent is selected formthe group
consi sting of carotinoids, fiber, phytosterols,
gl ucosi des, pol yphenols, B conplex related conpounds,
onega-3 fatty acids, probiotics, glucosam ne, herbals,
am no acids, peptides, and conbinations thereof. 9 .
The nutritional suppl enment <2position of any one of
claims 1 to 4, 7 and 8 , further conprising at |east
one vitamn and at |east one mneral. 10. The
nutritional supplenent conposition of any one of
clains 1 to 9, wherein the conposition is a direct
conpressi on conposition. 11. The nutritiona
suppl enent conposition of any one of clains 1 to 9 ,
mhereln t he conp03|t|on conprlses a granulatlon 12. A
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