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CERTAIN CHEM CAL ENTI TI ES, COMPOSI TI ONS AND METHODS

[ 0001] This application clains the benefit of U S
worawiosdoenal Application Serial Nos. 61/009, 97¢CT/AUSL®2000096

on January 4, 2008; 61/194,294 filed on Septenber 26,

2008, and 61/201,146 filed Decenber 5, 2008, and the

co- pendi ng case under attorney docket nunber

35280- 7 IM-AQROKY A IDE ICOWINGATEShA S TMMGING AGENTSbY

incorporated by reference in its entirety. BACKGROUND

OF THE | NVENTI ON [ 0002] The activity of cells can be

regul at ed by external gi | § timulate or
inhibit intracellular gv%#@SJﬂgﬁgh%gbcess by whi ch

st i nthtapplcation ictaiinbi phonpy widgnas §.aCe§ i 9}t dd- mhdmgt Onited

and wthin a c to_elicjt ular res
SfatesPapwirione) A ?lagtl%r} é?ﬂaﬂl Nor 451048 ??’dﬁed B o OpRethe contents
of RARAGH: infQP6ANRALinBhGBRterE ansduct i on events have

een el uc ted and P nd to play a central role in a
variety of biological responses. Defects in various

conponents of signal tﬁaggquﬁtlon Pathmays have been
found to account for di seases,
i ncl geé PeksEtd TVeAHSn FQ4ES toxonGRNRES and d’lﬁérﬁﬁﬂ@ﬁgﬁﬂs and related

di sorders, netabolic disorders, vascul ar and neurona
mgthodases (Gaestel et al. Current Medicinal Chem stry

(2007) 14:2214- 2234)E3 L0003! Eﬂnqses represent a class
of inmportant signali es can
geneCatdiyvabsul &l diseabdsi €l theneAlipg edusé Bf ddaftdfifihe Witted Spitéh,
ki nases, and certain kinases exhibit dua

acsgupiing nuplbsfor mase dhan qaennidlion deathse iiberasclerpsis is the major
AR R ThRt iR Eh R AR ok OSPRSL ARl St in
Wadsesrs truingrdesl rﬂdmstdlafaeee ¢ffjrohasgyeon pmdb &s éehinip®thetenelagy and
substrate utl} ﬁ | tyrgslne ki nases mhlch
PRI MseAERANE 9f Hher 6‘136‘#09'15 APe 11§ GRREAURNSSS, Hiflyd)pg ByReardial
mrfﬁéﬁ(%“ﬁﬁ 141@ dtgan Pdml?ez *{’ ke qy&?ftﬁ{h’ls gﬁ:rt &€ QFe%any
receéptor, src, serine reoni né ki nases

umswhreprqedsjmnsl aruhlc;mg)hms phd mheniathesasblstatztlesomrbesemene

vi¥eteBland - i i Bt oD b aros gy HLLegt gt and

mdARSIRE bYdgdBioh WPtdsigises on tyrosine, serine and/or
t hreoni ne resi dues. [0004] Lipid kinases are enzymnes

t hat Ircthe dasy peo dfh?@d?ﬂ"l oAb asaqwmqemhadﬁ b|e¢rpd<t$@10p1fﬂ dgsed on several

t he uIt| spharyl at ed .| i
PN Bag PP i E 4 e RatEOaR et igRlsiheB broreins
artl pliitefetd Kdve showiasive dllﬁﬁcﬂr;ﬁﬂéntﬁha{ﬁnﬁigﬁw £pRhtsratRESERrosis, but
including cell proliferation, ration, adhesion, and

dyg torRoRe HFEeibRelerownsk ang tarzet/blogd kﬁWﬁs@gseaagénwcan@ea I for
I

oLy B G o ok R A1 B0T BRI liBe Phraments,
arkdkanyabelsc wicessiike DG \appsarito offadeevp bnm:rhmntrus§o:t mubdeas )

ki nases &Eg?h as. Pl 3- ki pases, . Pl 4- KJF ?
SURUEEIRTYF {FEBRIGHESIN ABG BN INYAY VS BRISIRDS] FtRcRitkambesis. However, a
ndif QR'Q%WJ Hﬁt}{?)la(@ RDRhBQSI xﬂ?n ?br&'aﬂ@t?secsa k%gﬁ‘l)a.r dlseases is needed.

signaling pathway s one of the nmut at ed

systens in human cancers. Pl 3K S|gnallng is also a key

factor in many other disease |q humans. Pl 3K
signaling is |nvoIveéLﬂHmﬁﬁﬁgigkggﬁgﬁLstates i ncl udi ng
al | errgi ?re@&ﬂﬁﬁf%ugﬁwﬁké {d SmPJRRTERE Rirthudl ifri ti s,
osteoarthritis, inflammatory bowel diseases, chronlc
obstructive pul nonary di sorder, psoriasis, nultlple
sclerosis, asthma, disorders related to diabetic
conplications, and inflamuatory conplications of the
cardi ovascul ar system such as acute coronary syndrone.
[ 0006] PI3Ks are nenbers ofta unique and conserved
famly of intracellular |ipid kinases that
phosphoryl ate the 3" - OH group on phosphati dyl
|n03|tols or phosph0|n03|t|des The PISK famly

o o A - S .
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whi ch engages downstream effectors such as those in
the Akt/PDKI pathway, mlfOR, the Tec fam |y kinases,

wae@onsmw2Rho fam |y GTPases. The class Il and PCT/US2009/000096

Pl 3-Ks play a key role in intracellular trafficking

t hrough the synthesis of PI(3)P and PI(3,4)P2. The

Pl KKs are protein kinases that control cell growh

(MTORCl ) or nonitor genom B2RAtggrity (ATM ATR,

DNA- PK, and hSng- 1).] 3}>¢ﬁeNq§Ffa (d) isoform of

class | PI3K has been | I catled,” in particular, in a

nunber of di seases and biologpcal processes. PI3K d is

expressed primarily in hematd@poietic cells including

| eukocytes such as T-cells, dendritic cells,
orapharmasrutigalygeseptablesalt thereody wherelag macr ophages.

P|3Kqu%%e&Hﬁﬁﬂﬁally i nvol ved in mamal i an i mmune

system functions such as T-cell function, B-cel

act i Ratsilydrogensilkglehlkemyds aryatkyoralkydenythkytlj alkoelalkyl, heteroalkyl,

functio?,ﬁggd neutrophil activity. Due to its integra
orhsteroeyelylanihe system function, PI3K. d is al so

| NVORY e RNcah BUMBSImObr BirRRA% 8d gxgllgpﬁ%fg%ékyl, alkenyl,

undesi rabl e 1 mmune response such

cycdaadityil callsylaryhfalkyiembaenyy, atyls eqdalkyl, alkflagiatiyl, akkoxy, alkoxyalkyl,
di at ed i ' h toid arthrijti
oA B EERT bR TR RtV ARY bk S e
and Rt heilkyl egRérdyRtedoallys QRS S5y, XKYRIarkdns aryl, gkﬁl‘kyl,

i nvol ved in i mune system function includes Pl q,
allipipohallylagisony. radkaxyrby), alkosrsareonyil dictdrpallyylahetetogsclple en
' [ in inflanmmati on, rheumatoid arthritis, and

h%%?%*%ﬁé%ghdiseases such as | upus. [0008] Downstream

medi aherel @th RIeRPIRBKarki Rhigluntutitiatedcsr sabsthated wath one or more
i ncl ude Akt and lian target of rapanycin (mﬂjﬁ.
a

ofthae 1)l pesswly ! calbensieayic|olkerb b Gay . @ipjcadsamd ax ey Lalkyl,
. 5 . ! A
R AOTREL Rup 30 808 BB Rt o
halerocytl ylakkyl, eNREWRAr-SHE -SIPK -Ob; -RR VR s P(©9RT' BFRFCO,H, =0, halo,
) eSPOHS

cRRPER i 1376 R -CHr Ol -GREQINGT Jr.aCFich 6P

OBRED N EOATRONBRFS IBR MK =P NER T, LNRZWLGW;,&WR“CGO)OR“,

kinase Tel af ed tg’the f&pid Kinases of the k )
NRHC(H0)NROAR, BB 156N (Rl INRI'SO:RT, SOvHIeSORTGe SBF, -

SRR LS N B 3 R RE ko T I 9D B NooP L -opmor™,
-d=oneE et R Y- HI e, HIECR - RdighoBNo B x Pesh dRRAS R elyn
vari oys té@gs of cancer. ml is a nmultifunctiona

ki naBe anddt™ pisteagh indepengienthy pelecied Gpmandroasns Cenelkyl substituted
wEhOIRR™. A8t SERRE P uRA TR, R AR G et SPla ™

heA&rosyityi-C Kioalrglesubstatediveith 831 R RE SayRCe | alkiyeubsafugel with 0-3

for drug develognent. There remains a need for PI3K
Rin#idhaterpeyddylispagituted oyithfi-dR “devel opnent. The present

| nveptil an gad Q!e%%ﬁll’?ﬁbdtefi&?deﬂﬁf ckiach ﬂB@IV-Ui-ﬁscltlezirlﬁ)asg%sstiéuted with

advant ages as we y providi ng new cl asses
03rRT? Jairy losubstit GGVIMARY0-GRR T HES . bW ENTRyOSL B0k 6] with 0a3 RF; st

aspect of t i nyention,. cC oynds are _proyi ded which .
hé‘é&‘—f@%ﬁﬂp@r wfe)?al Jubstitedyithy 8—5?& T(g(cle%ﬁ/l-{;ama%ge@émuaﬁ ith 0-3
REaM! Shdi1BERIYL subliRL U5 B8 i [0011] W1 is CR3 or

N, W8 2 is CRb or N W 3 1s CR6 orN, Wa 4 is N or

CR7: eagh RS issn@Rend@iRsieleoted Myomr6x, balo, mifluspsreethilanyanao-

AP AR}, L88, [HIBR Lo fr¥ o™, -
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5 are heteroatons. Wd is heterocycl oal kyl, aryl or
heteroaryl. B is al kyl, am no, heteroal kyl,
weywbosdoky | , het erocycl oal kyl, or a noiety of MOI/IB1089/000096
[l;Formula Il [0012] wherein W is aryl, heteroaryl,
het erocycl oal kyl, or cycloalkyl, and q is an integer
of 0, 1, 2, 3, or 4. X is absent or is -(CHR 9)) z- and
OBAL FOCHsDRNBE) g ENRYIGE= om%pemzé@(w)cnﬁ“u MREYBE=NRY),, -

Nﬁ&@ﬁw“hqwg@é% o, o™ SR DR SO R -
4 24 N(NRHRY* 2¢( = (&N 241524
eﬁgﬁﬁ -Q%ﬁ%gts is R?Cﬁgg%oge tbgﬁagﬁe J; E?Q%’FS

OabkEMLH, Rll-mmrhlsmm@imx}a[kyilkylh€t-ﬂiikmllyk)ﬂ3,6cyaﬂ¢f£ékw1 Cs.

K | k t | oal kyl , |,

6%&9?'%% Bt Co s onE hal SRbSigRa Mo RV ang hetgracghyt
am Ngchaeyls m@&;ﬁéh@éﬁﬂ,y Bk RUMER lﬁg)dmbgen 2yl amamyfRycloalkyl,
hal o, cyano, hydroxy, nitro, ate urea, Or

alkallabdmébdcarmnylsaral Iawlalkhletalétw 1, abdokratkoxyalkishny | |

o kEisRletyh he BRI SR, hegfrﬁzéssyyla%ﬂ et

acyl pg QQMmQannahkgﬁy&beﬁﬂyl sul f onam do, hal o,
cyano hydroxy, riitro, phosphate urea, or carbonate.

R3 i B inpdineess from Ryl al kenyl, al kynyl, cycl oal kyl ,
het e acyl oxy,
oLl fgvﬁgr)réﬁ dtﬂé‘ cﬁ%k)omﬂi &%ﬁ%meﬁgﬁ dlgé’st oﬂéglr:ﬂk;fat?ﬂg%le% he.
R7, Mnﬁ&rﬂﬁ@ilmaﬁe@émnﬁg% hindoagembodiméts X isloxygen. In
C2- C3al kenyl (%é - C5¢cy Cloalkéﬁ$
SQ¥RR %‘PB‘L‘&}@F%‘&J Jléyﬂr sulfyy.- tmm%?raawkmenwdﬁ BeFusani no,
acyl s@nf?&%ﬁ%entgn GéanldignamotPe-3hal o, cyano,
hydroxy or nitro. Each instanhce of RO is independently
hydr b‘g@me ambadimentkydach 83* is@Tdapehdeatli hlydrogen, C, salkyl, phenyl,
b ete&oalkyl [0013] In another aspect of the
?ﬁ%bﬁf 6h2'X8pounds are provi ded which are of Fornul a
| X ofn deeef oftitsdimneMt cal Iy acceptable salts thereof,
wherein Fornula | X WI and Wa 2 are independently CR5,
S, NXisnitig@an; and Wa 4 |s |ndependently CR7, S, N, or

NR4 er.ei,n no re t a .ring atons are
ni t r gAY 8Foss s #IE?‘I > ary %r l%?% :fag one of W2 and
W4 RéalNl Rt cd¥Rsb th¥Warhe bsdiERBsnt bhd ore Hyaﬁ)geﬁ dlRyladlkylaryl, aryl,

am no, heteroal kyl, cycloalkyl, het erocycl oal kyl, or a

arisillet yallslansdalkl) e heterogysiydalkalil | wherein W is aryl,
het epo0ar CY G , kyl, and q is
an |i%t %g%%ylo{lﬁg%gf a)fgl gg)kh%)(l apglb@wlaq%%nt or is a
het ewheryim alad:dsyd)ne (ﬁﬂ B{'l Réth ah@ RO & yubstivniedtwith Xchedator moiety;
absent or is - z-and eacy |n§tance of z
i ndeb’eﬁﬁ’déﬁtﬂl‘eyfqr%goéﬁﬂ ?rﬂb@gaenﬁf 101 B cag cogyprige the following
Stﬂ%?ﬁ -S, -S(=0-, -S(=02-, -N(R9)-
O) (CHRg z- 'C(:C))'! 'N(Rg)'C(:C))', Or
-N(R9) - C(=O) NH, - N(R9) C(R9)R%y or -C(=0)-(CHR9)z-. R1
i s hydrogen, alkyl, heteroal kyI", al kenyl, al kynyl,
cycl oal kyl, heterocycl oal kyl "™ aryl, aryl al kyl,
whetryr oaryl, heteroaryl al kyl, al koxy, am do, am no,
acyl , acylo , al koxycar bonyl, sul fonam do, hal o,
cyan@15®§d¢ y, nitro, phosphate, urea, or carbonate.
R2 isz I a k n
cycl %aﬁk@écreﬂqfotgr?%l&iclacya1 (f<yy’oaﬁ(e¥l ¢ &MF%/\I ﬁetfjroaryl and
hdie@beyaddr yl , heteroaryl al kyl, alkoxy, anldo am no,
acyl acyloxy alkoxycarbonyl syl f opam do, hal o
cyan bp anyiefithscdpreasing embeshmephaReor Rir ean, al%?rcoé%ﬁrﬁé i following
R3 i s hydrogen, alkyl, al kenyl, alkynyl, cycloal kyl,
het er ocycl oal kyl alkoxy, anido, am no, acyl, acyloxy,
sul fonam do, hal o, cyano, hydroxy or nitro. R4 is
hydr ogen, acyl, G -C 4al kyl3 C2-
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Csal kenyl , C2-Csal kynyl, C3-Cscycl oal kyl, or G -C
4dheteroal kyl ; Rs, R7, and R8 are independently
whyapogwry Q - Cdal kyl, C2-Csal kenyl, C2- C5al kpamyius2009/000096
C3- Cocycl oal kyl, C C4dheteroal kyl, acyl, C, -C 4al koxy,
Cr Cd4am do, am no, CpQacyl oxy, CrQsul fonam do, hal o,
cyano, hydroxy or nitro. Each instance of RO is
stiustdegendent | y hydrogen, Cl-ClQall Cyl,
C3-CrCyd Qal | Cyl, or C2-C10 teroalkyl [0014] In sone
enbodi ments, the conpound of {Hgrnula | has a structure
of Formula IV: Formula IV [ooﬁ5 In sone enbodi nents a
conpound of Formula IV is BN Formula V or VI: Formul a
V [0016] In sone enbodinentE! t he compound of Fornul a
VI has the structure of Formula VI-A: Fornmula VI-A
whesgHl7] |1 n sone enbodi ments of the conpound of Formul a
VI-A,isRlgl is amno. In sone enbodi ments of the
conmpound of Formula VI-A, R12 is al kyl, alkenyl,
aI kyRi’S/is seleeted fimar lyydrogamy alkehygl mrd)aiyy:ll oad kyl, cyano,

rboxylic Cld S enbodl nt.s
of 1 Reis SO HambaiR e ity GRIKERY rg 2 S8R, BIER L
hdi@b&ycparyl or a bicyclic heteroaryl. [0018] In some
enbodinments of the conpound of Fornula VI, the
corrplaimmd shizef enthodimentsit ur e of Formul a VI - C: For mul a
VI -C [ ~In some of the enbodi nents of Fornula VI,
the &6 %und has a structure of Fornula VI-D Fornula

VI - IR{ 8®ZBlogkn; svaot her aspect of the invention a
onmpound or its pharnmaceuti cal tabl e salts

acce
haV| lﬁgIStShléC@é froat alkgl, elfyl,FdeWBlké(Y\?Pdl §£ma@di ded,
mher , t
qe%xﬁtfbd%mﬁ% Qrsgbg)%% fé@%{?@tﬁé rcgéaagto?nm?é@ Yn some
exhlmdememy,dkb@i Wommrsecmlao blaktydne cheldtor maietan In sireger
of 0, 1, 2, 3, or é{ is absent or -(CH(R 9))z-and z
emRodimenty i geamesysey ! ezﬂ legst qge chelatprimoigtysent , - N( R9) -

) ﬁ%ﬂéﬁg dim&fls, 432k sRicd eﬂXﬂ@BHﬁH Il
aIkyIcgﬁéfero & Fn e%§?hﬁ$+kyny > c@c oal a()
het er ocycl oal kyl , aryI Bxgl al kyl , heteroaryl
het er oaryl al kyl , alkoxy, am"ddd anino, acyl , acyloxy,
al koxycar bonyl , sul f onamndO; CQB4cyano, hydr oxy,
nitro, phosphate, urea, @y cgrbonate; R2 is alkyl,
het er oal kyl , al kenyl, al kynyl, cycl oal kyl,
heterocycloalkyl aryl, aryl@Dkyl, heteroaryl,
xhﬁe hgg(xﬂ e¥l @/Actze 8’§Xm Féo‘?o P&g]n acyl, acyl oxy,

car onan1 cyano, hydroxy,
n: Lrl@ 1s&lk}f)kmmyatc§¢loflﬂk®2%]klym%i Slld?/}(ﬂflf@lgﬁn ar)&Jl deylalkyl,
enyl , ynyl, c oa eterocycl o yl,
alkylprylajkyl aﬂk%v aLhﬂx dkylya XY% fweteaw yﬁeé?‘l%}’ﬁ}yl,’ or
hé&béﬁmmgpsumluﬁm QYANRe athggﬁ 9% cheMt dmme

het er caryl; each Instance of RO is indepen ently
hydriogeh¢; C, - C | oal kyl , C3- C7cyc|oa|ky|

h | oal oh k dR12 H,
iy GRLRT e
het e o %eloral ddn alﬁ%’lc hBal é&)éloalk%}igl e,éclédn(ﬂomta@amxayﬂdl c

aci d, al koxycarbonyl "or am do In sone
h@mb@ﬂﬂﬁents the conmpound of Fornula VI has the

el el 6By T g et e FOFGmate
structure of Formula 6- QZRFohwula 6-C [0025] In

sone enbodi nents, the conpoundnof Afornmul a VI has the
structure of Fornula 6-% FyrmPa 6-C2 [0026] In sone
enbodi nents, the conpound of OFornula VI has the

structure of Formula 6-D:



Formul a 6-D [0027] In sone enbodi nents a conpound of

Formula | is of Forrmula VII:Forrmula VII [0028] In sone
weedvotsgeent s, the conmpound of Fornula | has a BCT/USL009/600096
of Formula VI1I: Formula VIII where X is absent and Y

is -0, -S, -S(O-, -S(=0 2-, -N(R9)-, -C(=0-(CHR
9)zZ-, -C(:O)-, -N(R 9XC=0)-, or - N(ROIXCC=O NHsOr X is
(CH(R 9)),-, and Y is absenil) or Xis -(CHR 9)), -

q‘@'me@‘qgcg yzascz_cépt_gﬁ(@):sg)t ih’eﬁiqi %erézno) ] N(()ng ) N( R
9) REQAMNE can gg )55{150193 fferen@ bnd Se®y g@ﬁ a?l}ﬁ alﬁéﬁh

i nstance of z i ndependent S anlnte
cystoatkyl VMkylsryhlad:l%dctarhomﬂ ydrylo aryﬂnlls)ylchlkylat}éalkylo akkyky, alkoxyalkyl

5 alkogotpon il BRI R oS B BRY 8 SRR oot

oﬁehcﬁf RGO E‘l?dsﬁhit&gwﬁﬁ the ét/léasvg‘ne élﬁla‘fﬁ‘l’non\{@/ gnd s CRS,
WB 4 js CR7, and W 5 CR8; (if) WB NR4, Wa 2

|s ORbis aligyl or ary b, and W 5 is CHRS: ("70 W3 is NR4,
and VW 5.is N (;v) W1.is
NRa. INVGRO Set GkshipginyEals, UEpmuad s SSirdetiet in Girfqpge (V)
1is NR4, Va 2 is N, V\a4a\<\ CR7, and W 5 is CRS;
(v') W' is NR4, Wa 2 is NYvad |s CR7, and W 5 is
CHRB; (vif) W1 is NR4,Rbg NN RW 4 is CR7, and W
5is N (viii) W1is NR4,]1
10 av)
or a pharmaceutically acceptable salt thereof; wherein
R' is alkyl, alkenyl, cycloalkyl, arylalkyl, alkoxyalkyl, heteroalkyl, or
heterocyclylalkyl, substituted with the at least one chelator moiety;
nis 0-6;
15
R” is selected from alkyl, aryl, cycloalkenyl, cycloalkyl, heteroaryl, and
heterocyclyl; and
R* is alkyl or arylalkyl.
In any of the foregoing embodiments, the at least one chelator moiety has the

20  structure,
D1
—x
‘ \DZ’
wherein X’ is a heteroatom; and D' and D? can be the same or different and are hydrogen
or a chelator moiety. In some embodiments, the at least one chelator moiety has the

structure,

25 D?,
" ‘wherein D' and D? can be the same or different and are hydrogen or a chelator moiety.
In some embodiments, one of D' and D*is a hydrogen and the other is a chelator moiety.

The chelator moiety may be selected from



2is N W4 is CR7, and W 5 is NR8; (ix) Wa' is NR4,
W 2 is CRS W4is N and Wb 5is CR8; (x) W' is
WORMDI/OMM22 is CR5, WA 4 is N, and W 5 i s CHRSPCT/x$300%400096
1is NR4, WA 2is CR5, Wva4is N and W 5is N (xii)
W1 is NR4, W 2 is CR5, Wa4is N and W 5 is NRS;
(xiif) W' is S W 2is CR5, Wva4is N and W 5 is
CRS; (XIV) V\A'MT’ W 2 is CR5, V\a4isN and W 5
i s CHRS; )% s,@é%z.s CR5 and Wb
5is N (xv p OaH; 5 CR5 N4’| C%hldV\b
5 is NRS; W 2 is CR sSand
W 5 is s@ b N, VB HOC o

2 2

HOLC u Wq\ﬁ”

-

K J<+ wr“* **cow
JJ e ﬁ

HOZC\H/ \—U COzH

and >

Hozc
HO,C

wherein o, p, q, 1, S, t, and u are each independently 1-6; and v, w, X, and y are each

independently 1-3. In some embodiments, o, 1, s, t, and u are each 1; and p and q are

5 each 2. In some embodiments, o, r, s, t, v, w, x and y are each 1.

In one embodiment, the compound has the structure,

LS sUTR .
<—N {_COzH
ash

In another embodiment, the compound has the structure,
Ph

o,
HzN/\[]/N\O H //COZH
0] /\©\/N\n/\r\N

CO,H

10 In another embodiment, the compound has the structure,



2is CR5, WB4is S, and W 5 is CHR8; (xix) W1 is N,
VW 2 is CR5, VA4 is S and W 5is N, (xx) WB 1lis N,
WOB02/08®2CR5, VB 4 is S, and Wb 5 is NR8; (xxipCUABSZ09/600096

CR5, WB2is N Wa4is S and W 5is CR8; (xxi) WB 1
is CR5, WB2is N WB4is S, and W 5 is CHRS8; (xxii)
WVB 1is CR5, WB2is N WVB4is S, and W 5is N,

(xxii) WB1is CR5, WVB2is N WB 4 i§'sS and W 5 is
NR8; (xxiv) WB 1is S, W 2is N W is CR7, and Wb

5is CR8 (xcy) VB 1is S W2is N VW H
Hazcj /j H\/@/\u/\n/N\O,CH
N N 0
N
w0l 5T
AN
HO,C

In another embodiment, the compound has the structure,
Ph

N

e Ssastas
HO,C > _7

HOZC

In another embodiment, the compound has the structure,
Hozc

N/>
HO,C z/ /\@\
COZH H H
WYY
O

In another embodiment, the compound has the structure,
Hozc7

g
Ho.c Q/N\) /\@\

COZH
HZN/\[f 0 ©

In one aspect of the present disclosure is provided a compound of Formula (I-A),

H 1 1
AL _N_ L' _D

et

o) D?



4 is CR7, and W 5 is CHR3; (xcvOW 1is S, WB2is

N, WB4is CR7, and W 5 is N, (xtv/7) WB1lis S, W 2
WO 2008089082 4 is CR7, and W 5 is NR8; (xxviii) RBI/1IS1089/000096

CR5, WB2is N WB 4 is NR4, and W 5 is CR8; (xxiXx)

WB 1is CR5, WB2is N WB4is N4, and W 5 is CHR

8, (xxx) WB1is CR5, WB2is N W 4is N4, and W 5

is N (xxx) WB 1 is CR5 WB(I2A),s N, WB 4 is NR4, and

oS S M e TRt 28 O 104 1
CRS, A Y8a D-amino acid residue or a peptide consisting of a D-amino acid residue and
a second D-amino acid;
5 D' and D? are independently selected from hydrogen, a chelator moiety, and an
imaging moiety; and
L'isa linker; or
L' and D? together with the nitrogen atom to which they are attached, form a
five- to seven-membered ring.

10 In a first embodiment of the first aspect L' is a linker selected from alkenylene,
alkylarylalkylene, alkylene, arylalkylene, heteroalkylene, and heterocyclylene. In a
second embodiment of the first aspect L' is alkylene. In a third embodiment of the first
aspect L' is arylalkylene. In a fourth embodiment of the first aspect L' is
alkylarylalkylene.

15 In a fifth embodiment of the first aspect A is a D-amino acid residue. In a sixth

embodiment of the first aspect A is

NS
R
wherein
nis 0-6;
20 RY is selected from hydrogen, alkenyl, and alkyl; and

R” is selected from alkyl, aryl, cycloalkenyl, cycloalkyl, heteroaryl, and
heterocyclyl. In a seventh embodiment of the first aspect nis 1 or 2; RY is hydrogen; and
R® is selected from alkyl, aryl, cycloalkyl, and heteroaryl.
In an eighth embodiment of the first aspect the present disclosure provides a
25  compound wherein one of D' and D’isa hydrogen and the other is a chelator moiety. In
a ninth embodiment of the first aspect one of D' and D? is hydrogen and the other is a

chelator moiety selected from



4is S, and W 5 is CR8; (xxxiv) WB 1is CR5, WB 2 is
CR5, Wa4is S, and W 5is N and (xxxv) WB 1 is CR5,
wWOB002/08®21CR5, WB 4 is S, and W 5 i s NR8. [ 003B¢T/U82009/000096
sonme enbodi nents of the invention, the conpound of
Formula I X is of Formula X Formula X [0031] In sone
enbodi nents of the i nvention, the conpound of Fornula
I X is the corrp ereln R4 is Q- C alkyl or
C3- Cscycl oal k I p@\igo’gdl ment (zé—hq ifaventi on,
t he conpound t he cé Nrid Gh R4
IS msthé hj%) 32] In sone e dlme of the
i nvent i 8R2Ct

onpo ¢CBtH Formul a 1 X § donpound
of Fornul a XI /gxor mul a XI [ 0033] HGC C@ﬁ‘t
of the invéhe t he conpound of Forrmul a |s t he

conpound of Fornmula Xlil: Fornmula X1 [0034] In soné
enbodi nent s~xgf.a he i nventi on, the conpound of Formnul a

VI isthecnpound of Fornulax Fednul a

Xl Forrrula In sone odiorge Nt s ol 't @eH
VI - A
X

i nventi on, j@ g‘? ©P2Hor nul ag) (ilv;"/ V,
VI-C, VI-D 6 , 6-C2, 6-D, VIT{yVIII
X, XIHOCK] 6 X QQth he co o(J:lnd er en
menber of th;ﬂgroup consisting O a\(n)ﬁe\u(_ﬁ;: rifil a
I, wherd®Os £ W,is aryl includ|J19 but not IitMmted to .
substituted phenyl, heteroar i ncl udi ng but not ’
whérint ed to nonocyclic heteroaryl, heterocycloal kyl, or
cycl oal kyl, heterocycl oal kyl, aIkyI i ncl udi ng but not
i mi @6l qt T Sat, pRrl BEIE q@ﬁbnn@p@mnﬂbﬂrﬁm&d (CH 2) 2- NRaRa
, Wher.ei 'y hydrogen, alkyl,
1 Goroakare S Al Bishand PR, ¥, e aryl

ar al ¥yd tznﬁheinajddweﬂt@alr ksy t,,ant) @tag¢ ex}ql, and byhahlayé each 2.
het er oar)f or heteroarylalkyl, or - NRaRa are conbi ned
cl§

t ogetrrelesnthoymbedimgnl 9. & srbivetyy X[20d 36¥e Féchsbne

PR il 5 AN B QGPdo RRRE nli agbound

dégttibed\ih lahy of the ﬁ(regkﬂng axpdcts afid dmboalimedity, and anhimaging agent bound

C olundvvn SIH’ -F, -d, -CN,  -CH3, .
o B0 B 539 e Sl motsital Soer s o mEN O b aling pasays an
edh@géﬁ’%b@%@@aﬂ%ﬁéal%[{gﬁ d W@ﬁ‘hélﬁfbn eﬁﬁ@rb@P qgﬁ%g‘ﬂgtlc metal

Formul a
108; LCrTOBranetid metal/lal gamma(sem)qmgdad10($dtpp€x|alp|osltmn-emlmngs
onpound wherein R2 is

RSP P 0 heb i Sheaep ol a0 Fhils agopc s o

SANBRAD abitdTeoN. SInod pdriiulbnMBBddiBnat, the @n@ln@f lion i
pForrruIaI 1V, V, \ﬁ VI - A, VI-lCmVI % 6-% aionis

G, Inganptheypst of smboriments thwagamﬁgsn@s\m@mmemm&
rag so:P(?leegOé lpgg S rﬁgleﬂgngﬁtraﬁg solopg]sélgaecﬁ ?romd”IR,MZCE, $Cu, ¥Ga, ®Ga,
and "*’Gd.

In one embodiment, the diagnostic agent has the structure,



but not limted to -CH3 O -CH2CH3, al koxy, cycl oal kyl,
or - CF3. [0039] In sone enbodi nents of the invention,
wo b@oggeppund of Fornula | X, or X, R4 is sel ecperiufz009000096
-H, nethyl, ethyl, n-propyl, iso-propyl, cyclopropyl,
cycl obutyl, and cycl opentyl. [0040] In sone
enbodinents of the invention, the conpound of Fornula
, 1V, V -A VI-C, VI-D5VIL, VI, IX X, XI,
XI Il or e conpound wherein R5 is H,. -CN,

“NH2, C,- m» I,-CrHC4aIkoxy, -CF3, N2, -

CHQCHB - hal o, mhlch [ des but

i s not I|mtec’+"{‘l ‘mgl] 0

enmbodi nent s of theananlo— /ngbrmna

I, 1V, V, Vi, VI-A VI-C VI-D Vi J’J{Wi/gbhe
I [, ~Cr

conpound mhereln R6 is H -CN -N

C4al koxy, -CF3, NO2, -CH3, or halo.
d of Formul a
, I X, or.Xis

enbodinents of the invention, the co
, IV, V, VI, VI-A VI-C VI-D VII<3VII
thecﬁhgggqu w%grel Eﬁdw mC éﬁ@ﬂw C4a|ky|
or ha{o [0043] In sone embodi ment s of t he
|nvent|on conpound of Fornula I, 1V, 4V, VI, VI-A
VI - C, VI-D Vlr; nx or XIl is the conp d mhereln R8

is H - ; Cr C4al CF3, NO2,

- CH, CH2CH§ m& £[0044] In

sonme of the enbo |nents E%JN\ / or Vi,
\Nn)

R5, R6, R7, and R8 are hydrogeno

enbodi nents of the invention, the co d of Formul a
I, 1V, V, VI, VI-A VI-C, VI-D, VII , I X X X,
Xil, Xl or XIVis the conpound in Xis -CH2-,

- CH(CH2CH3) - or - CH(CH3) -, inlcuding but not limted
wher g fhouterefBd @t Ahe dgﬁlﬁ@f@ageﬂlt%ab theastiushurdr (R

stereochem cal configuration. In some_enbodi nents of

the invention, the conmpound of Formnul h , 1V, V, VI,
Vi, VI, IX oX X, XII Xill or XIW's the conpound
wherein Y is ab ent -0, -NH(R9)-, or S(ft»%:

sone enbodlne@ s he |n nt | th /“ifpooﬁd*bf
Formul a I, ,FN N X, ® ¥, X1, X1l
or XIVis th rein RO is nethyl or

hydr ogen. ¢ 0 nts of the invention, the
compound of FordH;1N LV, VvV, Vi, VIl, VI, IX X

X, Xil, XIlIl or V Is the conpound mherein X-Yis

- CH2N(CH3), -CH2-N ), -CH(CH3)NH, -CH(CH
2CH3) - NH-, - N(H) CH2-, (CH2CH3 ) CH2- or - '
N( CHE) &hdZher ehibotistindghd diaghedticldgbnttiag thedstruCtdrd;H3) NH-
or -CH(CH2CH3)-NH having a (S) or ( sterochem ca
configuration. [0046] In sone enbodl nents of the

i nvention, t compound of Formul a I 1V, V, VI, VII,
VITE , IX X W, X, X or XV |s th co.-o d

wherein W i pr Iopyrlm In ngoout
limted to é- yra Q 3 4 py®|n1d|n /1 or
7- am no- 2- % ylfazo 0[4 3- d] pyri m di n-3-yl,

puri ne ioezﬁéimds \p limted

t 06- am no- 9H—pQLLn;§; or 6-nethyl enyl - 9H purin-6-yl .

I n sonme enbodi nents [of the invention, the conpound of
Formula I, 1V, V,0 VI, VILT, IX X X, X, XII
or XIVis the conpouna mhereln the pyrazolopyrlnldlne
i s ofn &atinatletnbotinmdnoy theldaghbdticvdgentdian thelstdictuse, H,

al kyl, hal o, am no, am do, hydroxy, or al koxy, and Rl12
is is H alkyl, alkynyl, alkenyl, halo, aryl,

het eroaryl including but not limted to nonocyclic or
bi cyclic heteroaryl, heterocycloal kyl, cycl oal kyl ,
cyano, am no, carboxylic aabdd, al koxycarbonyl, or

am do. [0047] In another aspect of the invention, a
met hod of inhibiting a phosphatidyl inositol-3 kinase
(PI3 klnase) 'S prOV|ded conpr|3|ng contactlng the

S T Y Y o o
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For instance, the step of contacting involves the use

of one or nore conpounds of Formula I, 1V, V, VI, VII,
wo/kdop/osdoxX X, X, X, X1, and/or XIV. |n soP&I/US2009/000096

enbodi nents, the step of contacting conprises

contacting a cell that contains said PI3 kinase. In

sonme enbodi nents of the nmethod, the inhibition takes

pl ace in a subject csuifring froma disorder invol ving

mal functi oni ng of _gnelor nore types of PI3 kinase.

Sone exenplary dis es invol ving mal functioning of

Pl 3 ki nasec&;ﬁfrfer\s\e ,’@dd romthe group consisting of
aut oi mune d

Reymatoid arthritis, respiratory
di sease, and¥ Ng:ji es ers. \Mhere desired,
t he conmpound 0Sed| | he mét ho s the structure of

Formula 6-A, whgrein Rl1 is am n0 ard RJ.le
substituted phenyl. [0048] In so ,enﬁde
nmet hod, the inhibition takes pla g
sufferlng fron1rheunat0|d arthrltls of

di sease, .and gh&reln th ound has the structure of
For nif aQogepem “W‘?érﬂé‘? agao if dgeftihABthg SHUEES: | <
bi cyclic heteroaryl. In sone enbodi nents, the

agent to the subj 050] In yet another aspect,

met hod conprises adnyni terlng a second therapeutlc
t he presentd n]'pr@v des a nethod of treating a

di sease mani f <( Gan”’d sired i mune response. The
net hod conprls@e%yﬁé i ANstering to a

subj ect in needyth r\e_oﬂ oneHor @ conpounds

di scl osed herein cl udi ng conpourds™f Formula I, 1V,
V, VI, VIl, VIII4 IX X X, X1, XI Nndhgq XIV in
an anount that i$ effective in anébNdLaflnB sai d

undesired i mune response. |In sonme enbddi nents, the
nor e, co lent ..

B e e, PR HE Ereat distl s St AABRRERE Byent comprising

prodgct i oncehpatid of R¥ALB@R B)Y at | east about five

fol ds when adn1n|stered in an anount | ess than about

30mg/ kg BI D dose to a fest anlqpl $0051] In sone

enbodi nents, the diseas reafed‘ms associated with

swel ling or pain of a jofint of a subject. The nethod

can be effective in aneliorating one or nore

rheumatoid arthritis synpto BfiS evi denced by

reduction in nean joint dia ot 8r by at | east about 10%
oradf p}amnaﬂeuda:yliy amcptablersalt tteré¢adnwheremnk| e di arret er by at

| eas 0% or ter several of

£ eatviBAD AR 14 fe5i0H5 Pt R RS Fopa i ¢ G AR Rrid residue and
a%k@ﬂ?b&hnﬁ%z@ki'eaSt S%after 7 days of treatment. In

anot her engodlnent the undesired i nmune response is

evi dEne@de gredndensodentlyrsstegtedi fomm bydraeen andpehealgtor moiety;

col | gen antibodi es, and the use of one or nore

subj cdﬁ%dunds reduces the serum anti-type |

col | Bb@ﬂi bE\Sdetiadr viith tBDRQrsyen laess td Whh ARG Udre 3Raokd Kform a

[0052] In another aspect of the invention, a
fiveoipsaienimemberedfingi add whi ch conpri ses a

phar qaceu one or nore
SonpBunas b SREPPOARS (FELPARIL pB8E, PT° ©F %
X', I domeXnhbodameiite thXinvagihg agentis mfunt e therdigghosmnigent via a
of the invention, the conposition is a liquid, solid,
cheftprmpietyy, gel, or an aerosol form | NCORPORATI ON BY
REFERENGE 0853 IncAl bt e Lo RLEARP e AL AL SpetId aRBlifknic
appl I cations nention I'n this speci ation are
substaeca) ah npocg) oeired abororehanencbdsobet, h pasamgnetxd metal am, a
i f each individual publication, patent, or patent
application was specifically and individually
i ndi cated to be incorporatad by reference. BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0054] The novel features
of the invention are set forth with particularity in
the appended clalns A better understandlng of the

g N | I T Y " oy g, 11



in vivo. [0056] FIG 2 depicts the fold reduction in

TNP specific 1gG3 response to antigens provi ded by
wa@eomposmds 7 and 53 of fornula |V as conpared POI/ES2009/000096

vehi cle control, when adm nistered orally. [0057] FIG

3 depicts the dose-dependent effect of twice daily

oral adm nistration of conpound 53 of formula IV in
ferrothaghaliy rhétel, b pamesemittinguraldiodsotio pregre pesitror-emittingeadivisatope, or

coIIa en |nduced devel op ritis,nodel .in rats
%éar et ela aa%eéo%ent@gd%tﬂso fthesrcRphaspeetihe rrrlegmg agent is a
pzﬁé}ﬂﬁ hic ikl iofr ltner ﬂhfr Hfrﬁéﬁé of HeSseHd dglc)éctt & réﬁg%éshetrc

a negative contro arthriti ontr
metabanesiGd@lloe daily mnth nethotrexate [0058] FIG 4

dep| ts.th se- depepdent effect ounds .7 and

ISR OGS PR 065 2 e R BBAERRl ibganma-
Mﬂtﬂg @di&%‘to‘ﬂe%%@sxkrﬁn@nﬁﬁiAlgé}%anb{égb'QQQctQ&%hﬁp‘lﬂgﬁzCu $Cu,
garthritis nD el “in rats depi cted are the results
GaonGaﬂerlikh control rats administered with negative

hi c| h 059] FI G, 5, depj
Cor ok BB RSB B AL e B3 Ta e SuE £18
fornmul a I!!Hﬂ!i pr ovi ng knee hi st opat hol ogy when

adm ni ste a col I agen-i nduced devel opi ng
arthritis nodel iin Hats Al so deplcted eithe results

fromarthrltler2 aqptnls ﬁrth negative
control vehlcle on;posrt trexate.
[0060] FIG 6 depicts the dose- den eggept of

conpounds 7 and 53 of fornula I9 N-redVeirig? t he | evel
of anti type Il collagen antlbodles/ hlevo when
admi ni stered to a col | agen-i nducedC@éVel opi ng , and
arthritis rat nDdeI Al so depicted are the results
fromarthriticirats admnistered with negative contro
vehicle or neth tr ate. [0061] FIG 7 depicts the
dose- depende Q onpound 7 of ¢@Hmul a 1V on
i mprovi ng ankehs m vvhe mnrsteredln
col | agen-i nduced devel op ﬁ?g in rats.
Al so depicted are the results fd 1 3¢@Hvehicl e
control rats and nmethotrexate-trea dwdrthrltlc rats.
[0062] FIG 8 depicts the dose-de Qent ef fect of
conpound 53 of formula IV adni ni st er’ed daily on ankle

ot atanra@éemtng,yadc@p@ble%t aedyri nduced establ i shed
arthritis nodel in rats. Also depicted are the results
f r oninar folrth aspechthetprésenicdivdbduet provoles aebmpated sedetted from
Enbrel-treat-sr; thritic rats. [0063] FIG 9 depicts
t he dose-de effect of conpound 53 of fornula IV
adm ni stered Twice:daily on ankle histgpathology in a
col I agen- inducedﬁe“mdb Tstﬁjsfﬁthr del in rats.
Al so depicted are tiee res ar@ﬁfktlc vehicl e
control rats and Enbrel -treatedg @qkfgxrats [ 0064]
FI G 10 depicts the dose- dependent “Eggt oP compound
53 of formula IV on the increase i verage paw vol une
in an adjuvant induced arthritis Frod?l . [00661d FI G 11
depicts the effegf of conpound 53 of fornula IV on the
aver age wei ght o&er time of rats in anjadjuvant
i nduced arthritis:inodel in rats. DETAIJED DESCRI PTI ON
OF THE | NVENTI ONN[ Dpb® Ierref oenbodi nents of
the present inventi®%n ha wﬂgénd descri bed
herein, it will be obvious to t s C8kid begd in the art
that such enbodi nents are provi ded -y lway of exanple
only. Nunerous variations, change and substitutions
wi Il now occur to those skilled Pn the art without
departing fromthe invention. It should be understood
that various alternatives to the enbodi nents of the
i nvention described hereinieray be enpl oyed
i npracticing the invention. It is intended that the
appended cl ai nrs define the scope of the invention and
that nethods and structures mnthln the scope of t hese
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commonl y understood by one of skill in the art to
which this invention belongs. Al patents and
w@oinoiogme: ons referred to herein are incorpor aP€ruk3n09/000096
reference. [0068] As used in the specification and
clainms, the singular form"a", "an" and "the" includes
plural references unless the context clearly dictates
ot helnvd Bfh a§fR06BE pASemsdisti bbareproyvideaig erethodasf detecting, imaging,
"biologically active agent” refers tqQ .a iologi al ,
Mﬁiﬁfgrrﬁ%@atng@ stin gieh HERIES i PRUSIHEURBIIYRE EHIEPS Obi et y .
Non-Jimtjng I ' ' : X .
orga%ic Oé&?horga fg$m%ﬁﬁ%ﬂﬁi?§g&%gg€%§g?egﬁbségéin
an ol i gonucl eos caepownl cfiftortnabhy(J-Ban ant i body
derivative, antibody fragngnt, a vitam n derivative, a
carbohydrate, a toxin,aor R _chenpthgrapeutic conmpound.
Vari ous conpounds can be synﬁﬁé5|¥ed, for exanpl e,
smal | nol ecul es and ol iggners (e.g , oligopeptides and
ol i gonucl eoti des), and synthetic organi c conpounds
based on various core struc{uBgs. |n addition, various
nat ural sources can provi de conpounds for screening,
orsa pharmaceytig#ty ascepiablasplt dereodcyBereind the 1ike. A

ski | %ﬁga ﬁ-gﬁlfﬁ'ﬁrhc? sidgad} %%#gfa%%ﬂén@%}%&%t DLARKS a#iﬁtr%gdue and

limt as to e structura re o e agents o
a pdcefié Dtarhimvewid; on. [ 0070] The term "agoni st" as used

herejip refers to a conpoupd having the ability to |
i ni t Pafied br a@dﬂ‘iﬁ?@ég%{“ i%r%ﬁgg‘&m gmifeg‘?‘bﬁ‘doaf C%lact%rr'ﬁe'tet%
protei 3,, Wiek.Rer by inhibiting the activity or
expression_of the target protein. Accordingly, the
t er nl." agidf, sogethies Wit the @drdgen atven towhieh theyfart higached, form a
fbiolqigjcal rgle aof the target polypeptide. Wile
I¥e-dp SrYeBamerpRHP B8l ei n specifical Iy interact with
(e.g. bing to)ad hRadifg t; an@mpounds that initiate or

enhance a biol ogical activity of the target .
pol ybept i arquiryng ant ignage of agitewt wr@@mwlon@%rti@r@nmounﬁ@ the

i | transduction pathway of which the target
mﬁ%ﬂg@%ﬁgfﬁgogg'Qaﬁgﬁg%%mgP%'also specifically included

Wi t hipna fifst smB&dimeht df0he filfBQiéddct THee:14stih Fieh tidkied @edths tarterial

and "inhibitor" are used interchangeably, and they
waldfuserug,durg, skimpaiifder ligamens-t he ability to inhibit a

bi ol pai G ' f . a. - [ R

i B4 ARl AHRE eiReRin BistBLAELIAIAE Ben i GF ke, imaging
afp¥ @tradnitorigahn priesaicy of threnagrplajutaciratiibpliagic, iléaetfemoral plaque,

"“i.nhjbitors" are defined in@ghe context of the ..
a%?lepb@%aml 8Ttery glaquiePlagyqet any asicaphyessih angupias @seuliis,
ofAPL BEQRESISh DA G D waR LA d/biClnh e 0P § 6 ARG ¥Ha§1§es(iﬁ-l%amems,

bind to) the target, conpounds that 1nhibit
utbius) luggcar skacin apatignoompresingthgsteppobt ei n by

interactin migh.othe% nenbera.of t he si%nal.. _

t ran&duct FORPESTHEY 17 PIUTRER A1RBOY IS AGER BFBISING i s a

menber are al sg.sRg&IHd S drhuld\@¢iByded within this

definition. A preferred biological activity inhibited

by an antagoni st is asgoci gted w thythe devel oprment,

growm h, or spread of a o or>mh undesired i nmune

response as manifested iE autoinn%pe di sease. [0072]

An "anti-cancer agent", ™anti-tundr agent" or

"chenot her apeuti ¢ agent” re?ggz to any agent useful in

the treatnment of a neoplastic Condition. One class of
omnpharmacsteicalbganestablespht tleesofcvhemeinher apeuti ¢ agents.

"Chenuot herapy" neans, the adm njstration of _one or nore

chenétlﬁéﬁ%@@mael resigye 2ha PeRY %@FlS%ee?]fioasDtaanaoe&Hg@due and

patient by various nmethods, including intravenous,

oral, intramuscular, intraperitoneal, intravesical,

subcut aneous, transdernal, 1buccal, or inhalation or in

the formof a suppository. [0073] The term "cel

proliferation"” refers to a phenonenon by which the

cell nunber has changed as a result of division. This
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with 86hRE

netabolites are present in the animal at the sane
time. Co-adm nistration includes sinultaneous
wa@cdowoos®er ati on in separate conpositions, PCT/US2009/000096
adm nistration at different tinmes in separate
conpositions, or admnistration in a conposition in
whi ch both agents are present.(0075] The term
as&%ﬁ@ﬁt&ﬂmoannunt or therapeutically effective
amount” refers to that anpunt of g $o ound descri bed
her ebhaidhB: afedndspendentiyrielepisd drora By droBen 31 ahelagor moiety;
appljcati | uding but not limted to disease
tre In@%ﬁﬂmggqﬁeflned bel ow. The therapeutically
ef f ekt andeD% ngettter wish thenitrogep etuth rgwhipb theyhaze attdcbeddidrm a
Hf plication éln vitro . or in vivo), or the subject and
fiyg-dQ sQEnaBsiabere b AnBeAg treated, e.g., the wei ght and
age of the subjefhasifdSeaevaaity of the disease
condition, the manner  of adm nistration and the |ike,
whi ch canaqqeachgqn ivmgelef @sité ofcbniggntoationof ther aimmaupd in the

ki]ll in.th rt. I I t d t hat
Pl o1 #Biseas sperE kRl ponse | n ¢ ar get acef’fi :

e. 0. Th&presdnt fiveRfioPhIad Blovidea¢b@pbaitisTtoahula

m gration. The specific do e | vary dependi ng on
the particul ar conpounds en, th dosing reginen to
be followed, whether itR réﬁgzﬁﬁ hsStered in conbi nation
wi th ot her conpounds tindng Aof adm nistration, the
tissue to which it is adm nistered, and the physica

delivery systemin which it (¥ carried. [0076] As used
nent or "palliating" or

h
or ailIIiaIf?la?engﬁﬁtacgs%taWSé%It R RBEERD! o “herein. hese

t er nR? [s&f Ifidfoded oftAn APRHRRGotketin @h:ni ng benefici al
or de |régrré%glts |ncludﬁﬁg buﬁgggt limted to

t her &p@rut Ricanerecthe saramoy diffesenp puxbiwg (hydrigen edkydf alkenyly

R S GRSl sroo by P AR, SRUaR TR ko atgyatio,

all%ﬁféarb@nylhﬁét@ﬂﬁm}dl %e&%h%fclﬂ he‘ﬁer@@ﬂlﬁ&lﬁ?l Mti}bbﬁbﬂ and
eradi catl on or anelioration of one or nore of

ghysRoISdg’dmens%Ihﬁt diyland sy@lletleylabkylh t he und_er I yi ng
| SO ?rrem e%% Rt e aﬁ‘&] R“ g@%ﬁ?gﬁﬂ&d or°' ?l%lgﬁﬁlq Vce\gith? (% Plergore of

ati en andi n € pafi may s
thaffcﬁlldvathhlk\ylt sk, dyatbardyy; aigylakys atidecarbdrot, aryl arylalkyl,
actic benefit, the conpositions nmay
algﬂﬁwml%ﬂealléaxx glkoxyalkyle ﬁlkoachr'i)%rwl aﬁtea@a}bylobqtﬁ@cylyl or
| e, r | o 10 ng2o
P A R e o 51 APk, B R G R . G0, 7O, el
trmomgmethyldcmnpﬂ@zpé -CEHQ)RE s€&s@)N{‘R§“)meCHﬁhv@Hb@Rﬁ4

ofE eI e BC oo LoD SN b ™ LIt MR Groor,

-NRPC (REYH] CNRERES,N(RAS, CI@IQ@SO%H NYE -SAR?, -SRY, -

rop‘ylactlc ef f ect |ncludes del ayi ng or, el imnating ”s
SERIRED PRAMNRED:, oN(R™ i SHHEE=DHNHRNGTNOBA, Nkl «5(FRYNBIOR™,

LSRR e SR Ot RGeSy fy g i moiety:
Pr ogrEsnid R e cacilintiepaRictly SQeded froM hydFog@RYC,). .oalkyl substltuted

conbi nati on thereof. ! 078], The term "pharmaceuti cal §%3
b subistitutedewis BtB s &b-tosydleslkxlesabstitwied avith 0-3

oL ] S0 BRSSO E e w0

REdgtd herosml fisubatiute wikro@®*hi t h i nor gani ¢ aci ds and
organj,c acids. Inorganic acids fromwhich salts can be
der i RednAReT ageach uidepsndapilieselegser fromi-6H.Ciaealkyl substituted with
hydrobrom c acid, sulfuric acid, nitric acid,
phosphoric acid, and the |ike. CXganic acids from
whi ch salts can be derivedi#ncl ude, for exanple,
acetic acid, propionic acid, glycolic acid, pyruvic
acid, oxalic acid, maleic acid, malonic acid, succinic
aC|d funarlc aC|d tartarlc aC|d citric aci d,
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and et hanol am ne. In sone enbodi nents, the
phar maceutical ly acceptabl e base addition salt is
W@ b@smsr0bz om ammoni um pot assi um sodi um cal cPCIUSZNL 000096
magnesi um salts. [0079] "Pharnmaceutically acceptable
carrier"” or "pharmaceutically acceptabl e excipient”
includes any and all solvents, dispersion nedia, ”s
0-8RE, angjssubstittied awithed-B R dBich oeystaatkyh gatistigeshwish 0-3 R,
i sot oni.c.an bsorptiqn .de [-AQ~ agen an he l.ike. .
e U G ol UMD b ot Y R e LR vith 0-3
RECHAME SO ANGBstithied WaIh 0-83WN in the art. Except

i nsof ar %Es) any conventional media or agent is
i ncoeashtR bisandépendently satecteddranm e bilentrifluorameiky, £yano, -

¢ ti i . e . i
Sk sudlo e entler ol cl el e Rel S e ) GRS SCTOIL
ORFS 00E-0NRFHDLRREE (FOR ! INREOHDDR ONROCEHN(R™),, -
"§4 nal Lransdgctl 0 '_' is a Eroczgss gl4ur| Q&%V\@d ch ”

NER{ iSFaNER 02y - DR S QER bi 156541, s$Qriil s SBr e -3EEHBm tY@N(Rnp -

Wint i bt 14 Gty P, bd yhal B,

N B A SR MO 1 S ISR EDINPERCRY,

O&H; COpH U1 Wurplivlifiotth@iye €, tdikylaCt iatkdnyl, @ soyvtodtkyln0s.e
cel | gl ar gr otei ns mapped t e sane specihficC

d to th ﬁi gnal
scyplapisulmatignCpeatkarargikyla ard gubsiiteed wah Cati e ARd heterocyelyl;

gtet 1on . et
S analh i RipSHERARS sERIARI BlaroblE afigh Mep Selaliol,
alkylhiyhj alkydcrbonyl; arel, enalil, ik lahjlblkyl, aboxpmikaediyb a

i ol ogi cal act.i agent . refers to the agent's
sl iyt et erg i orne Turtieh L Fghatd
act i pg Ik ol pRIBAMEdrbp. of f-target signaling activity,
via direct or interact ‘inreraction with the target.
[ 008 soMteecmtdimems, Aath R3sis imdegeidenty hydrogen, < itsalkyl, phenyl,
b B- clel ICAculge Lynphobl asti c Leukem a. [0083] "Subject™
FEY e PS5 t628R %ni mal , such as a mammal, for exanple a
huneg, soﬂé&anﬁ'&id'ﬂﬁéﬁs,d_e’sﬁ hy&%@equ&; 6r Flﬂﬁc;%dyff{éfiyhydrﬂgen, alkyl,
both human therapeutics and veteri nar yﬁgg%l gations.
on ahkeyrialiertbuipsiaiedavith areampino grawp.i Borex R’ cambein

song enbadi nents, the patient is human. [ 4
" Radl at therapy” fmeany eXposing a pat si ng
rout i ne\gethgdsHand conpositionSHKkNnown to €  NH, or

practitioner, to’'radiation enmitter’s such as

al pha-particle emtting radionuclides (e.g., actinium

and thorium radi onucl ides),. | ow | im_gzar energy transfer

(LET) radiation emni ttéMa emtters),

conversion electron emtters (e.qg. strontium89 and

s analti apgrse SfRnEHypents the, p@np@rr@rgrgty arsgyftaee asrin Formula (VI),

including Wi thout Iimtatigngx-rays, ganma rays, and

neutrons. [0085] "Prodrug" Ws rﬁanh‘sto indicate a

conpound that may be cBeor®t e uiler physi ol ogi cal

conditions or by solvolysis tO a biologically active

conpound descri bed herein. Thus, the term "prodrug”

refers to a precursor of a HiVé) ogically active

. i i | B 4 .

o e TR T RIS RO e defined herein

subj lcanotHeusetiod embod@tdnes) thencompomnt hasm stdtire @s in Formula (VII),

conpound, for exanpl €2 BY hydr ol ysis. The prodrug

conmpound often offers tages of solubility, tissue

conpatibility or gejraye iEa a mamal i an
organi sm (see, e.g., Bunggard, sng of Prodrugs
(1985), pp. 7-9, 21-24 (Elsevier, erdanm). A

di scussion of prodrugs is proypded in Higuchi, T., et
al ., "Pro-drugs as Novel Delivery Systens," A C. S.
Synposi um Series, Vol. 14, and in Bioreversible
Carriers in Drug Design, eds Edward B. Roche, Anerican
Phar maceuti cal Associ ati on and Perganon Press, 1987,
both of which are incorporated in full by reference
herein. The term "prodrug" is also neant to include

oy
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bonded to any group that, when the prodrug of the
active conpound is adm nistered to a mammal i an

WG iwpog4022 cl eaves to forma free hydroxy, freePe@mURmOL000096

free mercapto group, respectively. Exanples of
prodrugs include, but are not limted to, acetate,
formate and benzoate derivatives of an al cohol or

et SR Sl e e T AR dffipherein.

I'i ke.In[2888@t setbe ernebmmdnrs We\@mpoh@ hs 4 Sr@ur@ WS i Formula (VIII)
that takes place in a subjgﬁt s 'body. [0087] The term

"in vitro" refers to an evdnt that takes places
out si de of a subject’'s body For exanple an in vitro
assay enconpasses any assay run ﬁade of a subject
assay. In vitro assays Bmmmhp | -based assays in
which cells alive or dead are @nployed In vitro
assays al so enconpass a cell-free assay in which no
intact cells are enployed. [00#8] Unless ot herwise

iy r I to
e RLioal e aTal ﬂ%{%? L A
one dn ofe embodmheny, the kbiyipeud ledsahe sthwanme, For exanpl e,
conmpounds havi ng t he esent structures except for the
repl acenent of a hydr en by a deuteriumor tritium
or the repl acenent of rbon by 13C or 14C-enriched
carbon are within the sé d?of this invention.[0089]
The conpounds of tﬁ@*ﬁres nt Q1;?E;z33£9nay al so
contai n unnatural proport®ons of _cNHs 0t opes  at
one or nore of atons that constitute such conpounds.
For dranpther embedinwnt thaeisnprapdibes thedirubabel ed wit h
radi oactive isot s, such as for exapple tritium
(3H), iodine-125 (1251) or carbon-14 (14C). Al
i sotopic variationy of the conpounds of:the present
i nvention, whet her_ka Noactlve or not Nenconpassed
within the scEBEf the Pesent i dﬁ@HN/aﬁf [8H90] When

ranges are used herePn for hys|cal propé?tles such

”%gﬁy ihe g%;*i‘ﬁ%ﬁ%%tg E,E&”e&%dx%e%?seéﬁ LRS! g6 e €120

chenrc ormu I natron

abla cOmpiatiad,i @nallof, drf(‘r‘t.g;%k}a;rwcya:ﬂxmtkﬁ igeoupihayl bm‘-.‘htl écycloalkyl, Cs.

therein are intended to be ded. he term "about "

wREloalkyleCr 1oaycloalkyl, ﬁnﬁmcrYCLﬂaﬁalf a1yl groxR gaaYRehist0 alkyl-
rﬁ%% 7

appro&?ﬁgp#o oty iy g&é?#?ﬁ%ﬁ? agﬁ ﬁgﬁﬁ??§9?t§|§551an

any lalkiyhgup eyt beo@4d-10any b€ i gmbaytl;zdn &ikwgrquMytbhu& 4 4lkoxy; an

Dhialo e TR By e KB e PRERS Bae- ix- or

EM0fembRR dlffeThnd 8 rrerefo%lyeg/tam}a rg%tr;ﬁxlnay gél atlerer&yémlcl oalkyl.
as conpri se" or conpri Ses' havi n

T nclTadmm e Tha fardaimbepetio sad embodineats the fhermaseatipils acceptable
odlnen any. co tiQn t
s?fgt) nn,g n?n <94y 5e trlﬁg{eﬁ 8§ pages 2% gg gl cﬁsclm oF EtherWﬁ% fhsclosed
heggnsi st of or "consist essentially of the descrlbed
features.0%0091] The foll owi ng abbreviatigns and terns
have rR8Yof thedargamgawpsrts gad embadigistn ths dagoostic agent may be

dyl tol;
R Beshia e KtgRn . nehipanian o, ool
DeoxyThekmssz:nt\ﬁlwlemlml #sod ;jroDehas mhelnnds Ffomymrthesiilrrm of the

TEN. = Phos tase and Tensin honpl o | et e
RIS ORPOTB: RPN oL SR GErrIba BReHsle omeembodiments,
tifé RRERI ﬁp&mﬁ%%wag a mmn@etlthcanemfagu% hO@Form a
HI V = Humen | nrrunodefi Ci ency Virus thyl
| odi de; POCI 3 = Phosphorous Oxychl ori de; KCNS =
Pot assi um | soThi ocyanate; TLC = Thin Layer
Chr omat ogr aphy; MeOH = Methanol; and CHCI 3 =
Chl orof orm [0092] Abbreviations used herein have
their conventional neaning within the chem cal and
bi ol ogi cal arts [0093] 'Alkyl refers to a stralght

o . o s R
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carbon atons, although the present definition also

covers the occurrence of the term"al kyl" where no
woeseoswal range i s designated. I n sone enbodi PENUS2009/000096

is a CpC 4 al kyl group. Typical alkyl groups include,

but are in no way |limted to, nmethyl, ethyl, propyl,

i sopropyl, n-butyl, iso-butyl, sec-butyl isobutyl,
dnhgrdshaagedo UII'?/:inotm refmbbdnrma?,nhmr;elthoﬁnﬁ?pﬁmmﬁs,ﬁ réh&lxiilg Ian

sept octy nony, e , and. the like. The a )
mregms%@%?dﬂ%lacqls Q PROdpess Cca%fpw@ Caieriagy Ia samp gmbodiments,

f
th?_ rret(i'?yrﬁ W&&n%r S )E}%htlé%@l}d/oﬁlﬂbf&pé e cqrﬁbo‘&ﬁg R¥d/or
didgriosde amnyﬁht method/mualyd gtqmﬁﬂsmaﬂmh;alcthythqn of the compound
é{gg@hex ,.and the like. Unless stated otherw se
mé%g 138n081#1q 38°Phy t he specification, an alkyl group is
opt i prabkyent uh»%hﬁsmal%ipmdé@%&ﬁomf@re%ngwpﬁtén¥ UBR Sethod

whi ch i'ndependently are: al kyl, heteroal kyl, alkenyl,
may kgmpiise tby eﬂepabﬂ(%dmlnh@lﬂelgdeylm il Rtyd dlagmqsnp agent as m any

roRSabiE ion i bioan Ry SieE ?%ﬁfﬁg%@?éﬁw% of F e o

cdngé(:rlg)%gbﬁ lo$ g{(e%ﬂy nosn%é(nb;nﬁﬁ% paném:(bg( nostN( B@Qg?ng technique. In

som«q:@l’@(l@m the trrgtpe) rE0§qRIprise c}q@qqtlpg;(lgyagmg, grpd/or monitoring

el%@ %&% W&RI ;)atlfnt H(hR%lg %r?cﬁ_tg%ng;%%’ée) lgéa(t\gl‘%gfgtgﬂ‘% the arterial

wal$, uteras, lﬁ’ﬁg, skif, Bﬂzéﬂsgamaytserlﬁ semelanmodinsemmﬁmmdﬁgmtﬂay
hy dro% al ky I fluoroal kyl , _carboc cly
COIRRTSE @F\}%pmgmgmor menijogipg th %@Féﬁ“&% %quwant of coronary

PIREhES NS PROPG R Hepa B ORIHE pBly ol IRE il plaque of

aaneeiathskel,amréuakrkWasa:l&xsaethdr dis¢aseeaf the ar¢nml avadl, wind/chdamage
[ ubsti tut ed one or .nore .of the

are OP i pnal
et B T Bt UeEts e BF sRe b 8@kt o 1 or
ar yl ogRfagpekislof Elﬁﬁﬁ@&{tlo}ﬂ%é& inBRYe buitaM B hATons of
refers to an -(al kyl)hetaryl radical where hetaryl and
erabddynents endigsperis clissksed heremi. n and whi ch are optionally
substituted by one or nore of the substituents
descri bed as suitable substituents for aryl and al kyl

r espect ively. [O00%ef'Dikiyhilatsmpepedvaabkyl " refers to
eéalkyl) heteroé%%ég radi cal where alkyl and S
het 16% } shews kpnsaxk impgas| o sebitabdeminad aertasinhamireaging
stituted by one or nore of the
%ggt‘gPﬁ%%M}Engscribed as suitable substituents for
het eDthey adpeets kathbalntlemtk kijd featapeot thy élwentidDAAY beodhe apparent
"al kepe" nvist refers to a group consisting of at
frorg 43 foflpy iR Rt detteatriptiond v qoBaidered iR CRuPBSIonCEHDOR
d
o OB B R B THG 2D i LR erk RURE e O ) @i ntended
todreelravam hmmaktr lﬁmn phrpopése)ﬂmdmdy, ﬁﬂnevab' kkgmmpoméne tis/labeled in every

whet her saturated or tu be br.anched,
fighyre, d}OQFﬁeV@FVa??{“P‘HP"W% @ @ @‘3?]“”’ SmyAnsiop shoyy where

ill@stedtfoRli ghdt &Eeé%@% HRGW MYSHeQERENRAY GRAY i thsth ERAndRFRAHA the
consi sting solely of carbon and hydrogen atons,
mwmoal dilhpatent apphsatioonandipalrte u‘@orptwatadwuerhwbyrugfa‘rcrmmare
t.en arbon to .e. C2-CGi.0 al.kenyl). . .
inierdhe S b e Beimatery” I st polics Mrgbesubtpesifcation;
inclading dkfnitiods,avisl dogitr6RCh i nteger in the given range;
e.g., "2 to 10 carbon atons" neans that the al kenyl
group may consi st of 2 carbon atons, 3 carbon atons,
etc., up to and including 10 carbon atons. In certain
enbodi nents, an al kenyl conprises two to eight carbon
atons. In other enbodi ments, an al kenyl conprises two
to five carbon atonms (e.g. 17C2-C5 al kenyl). The
al kenyl is attached to the rest of the nolecule by a
singl e bond, for exanple, ethenyl (/ e., vinyl),
pr op- 1 enyl (/ e., allyl), but- enyl pent - 1- enyl

. o I T 'L o Y |
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30 -

2), -S(OtN(R 2 (where t is 1 or 2), or PO3(R)2 where

each R' is independently hydrogen, alkyl, fluoroalkyl,
w@a00bogypet vyl , car bocycl yl al kyl, aryl, aral kyl , PCT/US2009/000096

het erocycl oal kyl , heterocycl oal kyl al kyl, heteroaryl or

het eroaryl al kyl . [0099] "Al kenyl -cycl oal kyl" refers to

refers to an -(al kenyl)cycl oal kyl radical where

al kenyl and cycl o al kyDetrled Bssatiptiohosed her ei n and

which are optjonally substjtuted b e or nore of
Subs TS HETPLdC e Kedir e o mmoR G E AREn pgnd Feated

m@dhK@i‘Yﬂn sBfd eﬁ}%ldﬁﬁédfé/ ImdtesRE6E sphetebizidddQOhYRund &by ddiagnostic
refers to a stralght or branched hydrocarbon chain
ageat$iacaproyrded p Irc somsd @nbwrgmotsenrytmﬂs tratisatin gam dathend asgeavided.

at ons contain | east ne tri
PPl cTBo i diftsn T agens. EomBoeShoekiry iy psteeting andvor
nW%ﬁngihﬁfor iborRMRBRE pathIsichl d%ofﬂéﬁﬁisb@n@{edrvﬂﬂg&)rﬁh%ﬁ-? piRjue,
to 10" refers to each integer in the given range,
cagotiyl plaque, ilimc/Afomeornt plaquataortse plaguentenghartery plaque, mlmne of the
e Pes I RS " as i, RNCEBRe o Shine Al R, RAPPE gamae or
steirte4li chiBides in HparAérty, Niydrus, QfYsi o3 8Bin{ ¥ préviddédd Min additidanthe
atons. In_other enbodlnents an al kynyl has two to

disgloirg prowisies atedhpgts 08 defectingand®rimpging jand/or@nyprigmehanges in
thEongﬁJl e thel i é;&pfaﬁﬂ Q.Iiid LSl e féﬂlﬁd h}éﬁ,stf)&ﬂ DGsEl wall area,

for exanp propyny
inpaem{l Yuryén sxhe)a;mykt,enanmdrme ptriketer. UDthes sspettatand embodiments may

ecificall |n t.he specification, an
b °R9%V1EGFS%EPPQnBﬁP“ Aer§Nsubsti tuted by one or nore
subsgihestestherwids éb@cﬁ@éiﬁpﬁ&g@ REredh, ﬂ{eEIem‘% d6Y borth below will have the
het eroal kyl, al kenyl, dl kynyl, cycl oal kyl,
fbHQWan&ﬁoham$kyl aryl, aryIaIkyI het er oaryl ,

th ?It f l altk eé tF%/ g{ugﬁ%rcgh )N}/ a%%tafng particular group is denoted

befbre MRS thdmhe gro¥R' For &Bmp 1eQB‘éQ}mF€ - MRaae%otesanaryl
“HOR, ~COOR: -0 O N(RD) 2, C(ONR’O
gron Fontaipingdrem sixNp fen @ryratoms, aydrhy Eno) Gsrp ay)-Ci-oalkyl,”

%%@I\%ﬁ %ﬁll(épRg} %1}{ 10 {\I %@a:%o?a‘iom,%‘éﬁg?:gﬁf }Qatiql%%?.r\%ﬁp mgﬁe)cular moiety

thiou@h ar alkyd gro‘agia(f Bhe to wheatboaatdmfRaWherel theke pIRRigaMIdng exist they
ydr ogen, al ky quoroaIkilIe carbocyclyl
SU@srrseﬂfchtwraciq&mnona.cgmtamaﬁl het er ocycl oal kyl ,

het e I kQaky ) » :

hetéégg¥§ﬂgﬁ£§¥h?%g¥giﬁHﬁﬁ?kgny 03% oa kIFhKhé¥g?gmﬁﬂmme
urﬂ@fselnescdnmxanlea(lﬁﬂicymgd othgrstiskal Kyl radi cal where

aIk d kyl /are as disclosed herein a

it L ln B e Bfiny T8 g SeHEMOY BB e
hyRPRSE WS 18 Btk R 8StbER a&irﬂstc%ma%uﬁg' Qtsl'ébstt ‘éﬁ@ t&rbbRarbon

al kynyl and cycl oal kyl respectively. 02]
domﬁQMMMaldehyde refers to a -(COH radlcal [ 00103]

X fers to a =0Q) OH radi cal.. .[00104], .
&y b ¥ BRI, "o el Baelaretefoh SGhje b ibpir adegiyed from a
snraegh@ bEblafcledrERARAY@kdartdn dTAlWB &Y Edureeh astb6@ htohf¥ontaining at
contai ns only carbon and hydrogen, and may be

legshone earben-can 0@d¢@mab09dunsaturated Cycl oal kyl groups
i ncl Q haV|n firom 3 at o
o et ARyt ¥ Oflisbhretb® «SpalidLeup Bty o the parent
mﬁléﬁiﬂﬁul ®dlety mﬂ@%hmmyg& agnf.0 10" r ef ers to each
integer in the given range; ,. "3 to 10 carbon
at onkre tgEnnalkpxrglkyl f easel;@d bqpmrefgﬁ Hupn akgxx sipyp &tagied to the
3 carbon atons, etc., up to and including 10 carbon
atons. In sone enbodinents, it is a C3-C8 cycl oal kyl
radi cal. In sone enbodi nents, it is a C3-C5 cycl oal kyl
radical. Illustrative exanpBes of cycl oal kyl groups
i nclude, but are not limted to the foll ow ng
noi eti es: cycl opropyl, cyclobutyl, cyclopentyl,
cyclopentenyl cyclohexyl cyclohexenyl cycloseptyl,

o - o - o -
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-S(O1OR' (wheret is 1 or 2), -S(O1IN(R' (wheret is

1 or 2), or PB(R')2, where each R' is independently
wogawogwe? al kyl, fluoroal kyl, carbocyclyl, PCT/US2009/000096

car bocycl yl al kyl, aryl, aral kyl, heterocycl oal kyl,

het erocycl oal kyl al kyl , heteroaryl or heteroaryl al kyl .

[00106] "Cycl oal kyl -al kenyl " refers to a -(cycl oal kyl)
pﬁ&Memyémﬂadhmabwnhmgbaﬁﬁ&bbgkhpl and heterocycl oal kyl

are s di scl ere n and mhlch e opti onal
cubsThe Gradaly Xﬁﬁ‘gJ Bt BSediherqin, e bsst@.amilmxg group attached to
for
thg??%?%@?%fgﬁIﬁMF&gﬁg&%égIggIﬂﬁﬁ (ﬁgbectlvely [ 00107]

" Cy cTlxateky [“alkegl, @ anesgd lhewdi yefersrtofacgreupt deraved from a straight or
- | pal kyl ) heterocycyl radical where cycl oal kyl and
mﬁéﬁéﬁ&@?&ﬁéﬁ%ﬁ?fhﬁﬁg‘%@%HiscIosed herein and which are
opt i Phdely “§M?§Hlt’iﬂs%ed)ﬁer@ﬁer&5rs RS aIRY] %r@ﬁp attached to the
substituents described as sultable subs uents for
Pdmelttemtd@qldarommyl through @y@t)d@rcmpl respectively. [00108]
oal k L-h eroar ref rs.to - (cycl,0al kyl)
h et e Ib aﬁegﬁ PII.I(?I cgrahon ggFr&Lﬂ s BefeTs tﬁ a.II aIky?grchp attached to the
pdi&it @RA6MEAraRdikty! thRyugh @%aﬂﬂoﬁy‘l @56gl herein and which are
optiognally substituted by one or nore of the
substhe gent alkyleaer iap serdderain; nefass to adiyalent grewp derived from a
r t
st L LA i AT G BY BBt fn BESRAG g sl RGths.
i ncl Asluseg Heredi) tlhe phra8e ¢amiino acidtresiduedfmeans bmadigtytderived from a

braﬁched cycllc conflguratlonlgﬁd comhi nati ons
natyfa é&FC‘Hf‘{‘&@h%Yd‘tI?eé‘Ct%%%%\?%ﬁo (CORRHNRS BhABIRgrErap (-NH:), a

fil aci yCI opr opyl o?(lg}%ﬂ% uﬁﬁIdQ folips, Qarsg&?zﬁéﬂ any of the 20

| SOPr OpoxY, cyclo exy oXy an
cdmposnds tbat/\hﬂveahé(basyd fomﬁberHt@{RCm&ﬂ! apdabgedink together by

t ai t | nbodi nent
P FOBSI T el G TR b e CEMRIESEaNO R 1
infermadiates iRAkdaBbRds Nedr &I&%H;Jl‘e &h K¥thgotid Xrom 1to 4

carbon atoms. [00110] The term "substituted al koxy"

refers to al kox erei n the al kyl cons ptuent is
substituted (i.fe, O (substi}uted K ). Unl ess
stated otherw ge spezilffigally i eci fi cation,

the al kyl noi etly of _x 0 [?onally
substituted by ‘oHN or rET% bs |tu nt *@hlch
i ndependently are:  al'kgl, heteroal kyl, al kenyl,
al kynyl , cycloalkyﬁ heterocyclob kyl, aryl,
aryIaIkyI heteroaryl, hetergaryl al kyl, hydroxy, halo,
cyano, trifluoronethyl, tri f'fdor omet hoxy, nitro,

the oAV lisd maRyhle def¥ted aSREY isaﬁ%@he & theabMift®3eid D-leucine.
-C(OR', -C(OQR’", -0C( O)N(Ra? -C(O N(Ra) 2,
- N( Rtl)e(j(e@ Cjaqg(, aN(lmgl)l'@(@Rgfers oN( ]phepd PN, FQ)-r)abelcychc fused ring

AR ST SR of I of WIS i s

cansistloft plizhyl grioupP@BeRtg 2 monbeyaticeacloalkenylzroup, a monocyclic
ndentlyhydrogen al kyl , fluoroalkyl
cy&&aﬁgﬁwuy; or gigthss @9@})&} |g5qqpy| é‘l"X}I groupsof Rh’q present invention can
I I I
AP m RN AP e UL i
groep.eRepresentatiye enpmples bﬁary[ gmpi; ncluade Koo e it @mited to,

ttached thr h th car bo erel th
B G IhBorERE. B sh FBBI P PEBN BT at orrs.
teJQﬂ%nﬂx?ﬂm§ﬁ al koxycar bonyl group is an al koxy group
havi ng om1l to 6 carbon atons attached through its

oxy gElre teom anydalkyd Ayds usedhkerein, tedferato amhiyd gsovaraltached to the parent
refers to an al koxycar bonyl group wherein the al koxy

group is a |l ower al koxy group. In sone enbodi nents,

Cl-4 al koxy, is an al koxy 1group whi ch enconpasses

bot h strai ght and branched chain alkoxy groups of from

1 to 4 carbon atons. [00112] The term "substituted
alkoxycarbonyl refers to the group (substltuted

~ o~ ~\ - T M
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-0(O-R', -N(Ra)2, -(OR", -(O R, OC(O)N(R )"
-C(O)N(R') 2, -N(R")C(0)OR a, N(R)C(O)

WORRPBDEN( R') 2, N(Ra) C(NRa) N(R') 2, -N( ROS( O) 1RCT/aRB0E000096
tislor 2), -S(OtORa (where 't is 1 or 2), -S(0),NR
a)2 (wheret is 1 or 2), or POB(R')2, where each Ra is
i ndependently hydrogen, al kyl, fluoroalkyl,

moktilacyioleyt t,lu@l@hbmcaqullglr@lﬁyl aryl, aral kyl,
heterocycloalk heteroc oalk al kyl heter
het ethsaFym awwia ylgrso 1353 &ﬂ"‘ f%/fJ@fSéPé divpl ?rﬁéryjﬁbnlp%roup,

)
VhRePk: B g B O d%ﬂgsé%%@%q@%‘é )7 $h &g portion and
thwhﬁwemnnnhea@ybmmnos attached to the parent structure

through the functionalit
embo bt calkp A ks G et Sockuy esadP el ik rpup itached to
thé ?a&:htembet:ahr R hr %h ChdIRyIQrodg. N9 at oms of the
, I, heteroar or heterocycl oal kyl portion of
t he Bhﬁ/tleunyaxgmap aplua@d hdreing eafére g/ divalepbarybgroapy| |
ree ch ai.n at.o | us rbon I..| . .
the PR Gn a2 s e Ol REETR Bt reBmoty g, bicyetic,
orhﬁ&ﬁﬂn@ hyR@a®on ¢ivgisPsteitivirfpQRfdeith bditeb R c4BBn h@hil and zero
unmber of chain or ring atons. Unless stated otherw se
h%ﬁ@@pmc quplgﬁsqrmatmeexgm@tqsmf exelpaiy] grpepsiipeludg, byhare not limited

t
ol A Ok AR LT M IRARYT il one o o
het eTlﬁhaﬂehul“cycﬂid)d{ley‘lyﬂe,,” ad eed Ykereir yeflersab laydivalent cycloalkyl group.
heterocycloalkyl aryl al kyl,, heteroaryl,

het e l%?a‘FW apMalky{w{@)@y as ngd(}lerqggarﬁ 1s to a cycloalky! group

at{a?:fll{crfe ttH?]ﬁ ?leEJl%%ﬁlHQfgpfﬁ%Jé‘ﬂ(x@(/ﬁl@Rﬁ& \( Ra) 2,
O'iR'term @@}@kyl ? @ EdN(eR ), 12fers 1G(an)dl R gr@up wherein one to

se N@?&C&ﬁﬁ?w%%r a0 B & et s le o Dy Ny and S.

- S( Orhd®rm ¢ l’l‘&@lroﬁl ldng, ”]as ersedzpneremsﬁe@rg N &R 1Ry lend gfo%ptwherem

is lor 2), or Ra)2, where each i s i ndependently
orfpytd isexgarof t}m ¢aylbqn atbms arsaeRlaced byna bgt@;p@kyn selected from O, NH, and
Scarbocyclylalkyl, aryl, aral kyl, heterocycl oal kyl,

‘het erocycl oal kyl al kyl , heteroaryl or heteroaryl al kyl .
[ 0011Kd teriehéteroyclyief & el Berile&ieiNtda Hv@dlsﬁal owaeérﬁl n
"R' is alkyl, aryl, heteroaryl, heteroalkyl
mpmbesed £ie (coaiRIn)IS ongh Pen cartbreabef@@@m%l@demﬂ@itw selggted from

fReY

th? %PS 91 Hg&tn% roéetn ﬁ% Qﬂ}% tha? nlrgér(f’f}/% ﬁ{%lrrﬁ)% edvm(ﬁ?lths zero

totttve dabklylbondsr atld, thé entxe mcaﬁqunoﬁerhmrai ﬁcgscﬂavalzkml to three double
portj.on of,% e acyl oxy group pl.us the carbonyl

a
bagds g dl¢ term "Beterpexel bt %)rmFl“H@S bieydisarAuRs I8 v Eh {fpghetemcyclyl
I
rifffs 30 o p pheilrdie] BRGREYUR BEISIARIMIORS, 2 monocyclic
cycbmathyil group, oloartoﬂmrhmi_nabyqimﬁw_enrqucl)dlgmw drherhietegogtchyigroups of

thg gléeg?'?‘ ‘g‘téf’?‘it"gﬂ Cg‘% H’ggwﬁie ?CP‘;% ng@?%&%chgbh%%tg through a carbon
at@ﬂtdrgnﬁdrdégensaw&ﬁtm It 3D VE QRO o i B08{eha gk 1R A Aude, but are

ependent |y are: kyl , heteroal Kyl", al kenyl
nadlinyited|to, bgynzd)tbahklylﬁlryh@mgia@glybllmajli,nyl indodyl| 1soth1azolyl nsoxazolyl

mBfREn Y ?WP@@;?PE%S%W PiER R Pefer by TR E g roliding1,
p)trfdkg%ﬁl‘{ﬂﬂl mle‘ﬁgl gn% %x@bgﬁ&hrgll\l( Ra) 2,

F% l)e(j@g‘,l dh{etgrocyw(ykﬂg @)s Raed heerRg e@ (9 a\k\emer)ogyclyl group
N(Ra)C(NRa)N(Ra)Z -N(Ra) S(OtR'" (where t is 1 or
2-S(O OR' (wheret is 1 or 2), -S(O,NRa)2(where t
is 1 or 2), or PB(Ra)2, where each R is independently
hydr ogen, al kyl, fluoroal kb, carbocyclyl,
carbocycl yl al kyl, aryl, aral kyl, heterocycl oal kyl,
heterocycloalkylalkyl, het eroaryl or heteroaryl al kyl .
[00115] An1no or "am ne" refers to a -N(Ra)2 radica
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het er oal kyl, al kenyl, al kynyl, cycl oal kyl,
het erocycl oal kyl, aryl, arylal kyl, heteroaryl,

whedaoengmey | al kyl , hydroxy, hal o, cyano, PCT/US2009/000096

trifiuoronmethyl, trifluoronethoxy, nitro,

trimethylsilanyl, -OR', -SRa, -OC(O-R', -N(Ra)2,

-QOR, -QOOR', -OA(ON(Ra)2, -C(ON(Ra)2,
a&%&ﬂt&%ﬁbﬁ?ﬁqm;)lg(:ﬂm)Nl?bRg)Rﬂuouglﬂ\(nRﬂkmﬂ(@Mﬂ( R a)12, 2

ere.t is r ,

- S( q)Ebf (Reterasytlylaikyleng, %)us?gééﬁn Rf(fPe'é)téa Gt
hét é}bcg%laﬁtkt F%Ryvg% ggg%]xgp \M]Sf ﬁta%ﬁﬁxgrrltgfg t{}éﬁ)arent molecular moiety is
onc titekhmtcymiyyly,l poarobcamgl ttlhc;,/d)théﬂqy lon tlar atkyl mrtad)ﬂ(yl

het er.ocycl g I t er,ocycl pal kyl al kyl oar
ot eF bt aPiTockrlfage s ped et fHirrétd dtakpTBudrocrdiy
glggf,l onal |y subst ituted as defined herein. [00116] The

term"substituted am no" also refers to N oxides of
t he Ghotepn “halleIRohs lacdjhwmlRobfetaahBaildEs@rll bed above.

N- oxi can r.epared. b t ne t he

cor rjeger)%hl& iog ﬂﬁno‘gdtss(gBe%"t R op _g((girp hydr ogen
pe_rom@lgngr“ Nt 25288 heére)) edTéRite —as. d. The person
skilled in the art is famliar with r@%tlon

condihe s “ﬁminq;aasnyqed@em refiges tR-DIR dit - whereip®diam R are
AN r "am do" refers to a chemcal noiety with
d?ﬂ%%?g“r?C(O) N(R) 2or -NHC(O R, where R is selected
f r omAk heeddievein, the phiasé i'dighod htohy tiefegetd, thakioy directly attached to a
é:l:l oal kyI aryl, heteroaryl (bonded through a ring
bvarh arRsaheand oal i cyclic (bonded through a ring
car bR rer GGkl héRiE} EnQREME L bofv
substﬁ% St ed. I% ségrygg&en%@él Héefﬁrtgggatpblﬁghao% -chg&g?nn%og cs as
a spacambeaiweefmtdvocxaher peintiarts dfnld moksukehd is@rdmay alsbcenyk othrer
the tot %n‘aﬁlr of carbons in the radical. The R2
“‘F\'IKSF?)S Sctﬂ‘ EYhi de may optionally be taken
L ogeThelerh & ghethﬁ@r”%ﬁ kOt Rtof Qlomg} €Bs hifed Herdh,lRfD ?(Sjthte‘?nmety or
forma 4-, , 7-nmenmbered ring. Unless stated
grotip enwm@\eeﬂemat bmdb lcya metal han hpwighfone at imone denoratdimfo The

up i s..opti ona stltte i ndependent | by. one
iSRG oPr R by Geeh B i il R SRR s RS 12

Ei&iﬂiﬁy’lks opsmtlaslelﬂéﬁro Eﬁﬂdluddﬂfbhe&@%vhmn@a to, C(O)CHz -Ar-

het eroc¥cl oal am de may be an am no acid or a

CPeNHCER)wrt lsatltaé)dﬁwgrpbp,a%@trpd@@ -K¢t-NINH{(®)-, where
j r u 0

o g S AT P A g O v

amher@om disdlosed herkire mraened;mﬁ&d&nemg pEﬁiefcbmpgnmrmd/or

to make such_am des are known to those of skill in the
diggrostp ageihof wadisclpsye. ths¢nelaton iy @ ufackob caphled foapiag an
| s in Organic
@ ﬁgglﬂgstﬁgg f%&%gn{{gﬂ%ﬁ%%@@%‘l@& Sons, New York,
N. Y. In 9@ othéri ambodsmems,ahp olne&atedmbmtye hafs abﬁormefaeaebnmd from
inits entirety. [00118] "Aromatic" or "aryl" refers
to an aromatic radical with six to tén ring atoms
(e.qg., C]AQ aromatic or C - COar/I) whi ch has at
| east ?ﬁé ring having a conjugat edEpi el ectron system
whi ch,{s carbocyclic (e.g., phenyl, \fluorenyl, and
naphtﬁy Bi val ent radi cgls-Eqrnmed om s itut
benzene derivatives and WEV|ng free mal encegat
ring atons are naned as’substltuted phenyl ene ’
radi cal s. Bivalent radicals derived from unival ent
pol ycyclic hydrocarbon radi cals whose nanes end in
"-yl" by renoval of one hydrogen atom fromthe carbon
atomw th the free val ence are nanmed by addi ng
"-idene" to the nane of the correspondi ng unival ent
radical, e.g., a naphthyl gtoup with two points of
attachment is termed naphthyli dene. Vhenever it
appears herein, a nunerical range such as "6 to 10"
refers to each |nteger |n the glven range; e.g., "6 to

oy o e " o, " o e



-N(R")S(OtR" (wheret is 1 or 2), -S(O1OR' (where t
is 1or 2), -S(0) tN(R")2 (wheret is 1 or 2), or
weaRpmed22 where 5 each Ra is independently hyPeDY82009/000096
al kyl, fluoroal kyl, carbocyclyl, carbocyclylal kyl,
aryl, aral kyl, heterocycl oal kyl,
heterocycloalkylalkyl heteroaryl or heteroaryl al kyl .
[00119] Awalkyl gor "ary al kyl 'Erefersato an
(aryl)al kyl - A¢ad|c5F7Mh6ré\gAyr an ky™SNgpe as
di scl osed herein and ‘which are optionally substituted
by one or nore of the substituents des&ri bed as
suitabl e substituents for aryl and al kyl respectively.
10 [00120] "Ester" refers to a chem cgbk radical of
formula -COOR, where R is selected fromthe group
consi sting of alkyl, cycloal kyl, aryl, heteroaryl
(bonded through a ring carbon) and heteroalicyclic
(bonded through a r|ng carbon). Any am ne, hydroxy, or
car@bxx sikte_chat B t he conpounds descri bed herein
Adan be ééterlfPéd ;ﬁéﬁprocedures and specific groups
to make such esters are known to those of skill in the
art and can readily be found in reference sources such
as Greene and Wits, Protective Goups in Organic
Synt hesis, 3.sup d Ed John V&Jey & Sons, New Yor k
N Y., 15 1999, w#muyﬁnc\ d, mréreln by
reference inAts entfggty ess s aLpd ofier wi se
specifically in the specificatton, an dster group is
optional |y substitutedby one 7r nore sjubstituents
whi ch i ndependent|y iﬁ%: al kyl 5 heteroa{ikyl, alkenyl,
al kynyl , cycl oal kyl , Aet erocy&'oal kyl , ‘aryl, |
aryl al kyl , heteroaryl, heteroarylalkyl hydroxy, hal o,
cyano, trifluoronethyl nklfluoronethoxy nitro,
trinmethylsilanyl, -OR', £SR', -OC(O-R', -N(R) 2,
-qOR, -OOR, -OC(ED)N(R) 2, C(O)N(R a) 2,
-N(Ra) C(O) ORa, -N(Ra)C( - N(Ral% e%]\I(Ra)Z
N(Ra) C(NR')N(Ra) 2, 0 N( 3)—5(19 R' XWhe is 1 or
2), -S(OXCR' (where t i 1 or /S(OXN(Ra)Z (where t
is 1 or 2), or POB(R)E where eddh R' is independently
hydr ogen, al kyl, ﬁ%uor al kyl, ca bocyclyl,
carbocyclylalkyl 3 aralkyl Ehet er ocycl oal kyl ,
heterocycloalkmﬂalkyl, teroa/9 or heteroaryl al kyl .
[00121] " Fluoroal kyl " reflers $o\an al kyl radical, as
defi ned above, that is substituted by one or nore
fluoro radicals, as defined aboye, for exanple,
trifluoronethyl, dlfluoronethyl/ 2,2,2-trifluoroethyl,
| -fl uoromet hyl - 2-f1 uor oet hyl , Adnd 5 the | jded. The
al kyl part of the fluor aIkyI radi cal may be
optional ly substituted def i ned above for an al kyl
group. [00122] "Halo"/ "halide", or, alternatively,
“hal ogen" means fluof®, chloro, bronmpo or iodo. The
terns "hal oal kyl," "hal oal kenyl ," "hal oal kynyl" and
5 "hal oal koxy" i nclude al kyl, al kenyl, al;kynyl and
ﬁ%koxy structures that are substituted with one or
YHIF® hal o groups or with conbinations thereof. For

examcﬁ,A'tlbﬁad%EéﬂH@ml}t lsél&rt&ﬁfrBH NP0 IN(Rren pa‘shoxsxp ), -OH,

de haIQ hal oal koxy groups respec ively,

i
r]!;‘mlil @homfe%h a4k aftond ito the. pa@er{t oelea)ar nactyy oul 2kb¢nti to L%

S'JSL?JC ot o8 MleryRuy RERGHE Taty SR Dn Rt SRR Eane”

10 cwhcgﬂéhmye one or nore skel et al chaln atons sel ect ed
froman atom ot her than carbon, e.g., oxygen,
ni trogen, sulfur, phosphorus or conbinations thereof.
A nunerical range may be given, e.g. CpC 4 heteroal kyl
which refers to the chain Rength in total, which in
this exanple is 4 atons | ong. For exanple, a -CH
20CH2CH3 radical is referred to as a "C4" heteroal kyl,
mhlch |ncludes the heteroaton1center |n t he aton1cha|n

o = S~ 4 = N a o, o a1
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0 PO (R")2, where each R' is independently hydrogen,
al kyl, fluoroal kyl, carbocyclyl, carbocyclyl al kyl,

waegob/os@eanl kyl , heterocycl oal kyl PCT/US2009/000096

het er ocycl oal kyl al kyl , heteroaryl or

het eroaryl al kyl . [00124] "Heteroal kylaryl" refers "to
an -(heteroal kyl)aryl radical where heteroal kyl and
aryl AarsN;as di scl osed herein and which are optionally

substjtuted by one or mopre of the substituents

descﬁlﬁéﬂhﬁ§d§ﬁﬁ?5%1%W%QB§T@¥bém?¥V¥or het eroal kyl and
aryl pof g 00125] "Het eroal kyl heteroaryl"

refers aggegb %é%groalkyl)heteroaryl radi cal where

het ecashlHdy lindependeatlp selactgd frameC a@alﬁylsné sststi et with 0ehB2, Cq.

oS5 SRR hEBdr1 BaaCaaockuipakbien? sdpefrLeneD- By

ha&%@f&?ﬂ[d’(y |oalﬁﬂgné‘§lb§flﬁﬁé’cﬁ/¢wtﬁ @Sj)@@t €y ,%lu’{yl mq&a@;ﬂene substituted

oa kyl het erocycl oal kyl ™ refers " 0 a
wub ﬁe& BP08l-ioplky hE%.exandere] subbticyted veth @3 IR whed dieterocyclylene
hete heteroaryl are as disclosed herein and
SURRY % dwgyéaﬁgghally substituted by one or more of the

SubSEiE@@@&@dﬂ@@pgb&ﬁﬂmﬁﬁESUItab|e substituents for
heteroalg and heterocycl oal kyl respecti vel [00127],

' Het @ach &l ksznnéymnéamtloy$eleqtfé¥ fsory Croeallath sulpsisated pathidy3 R, Ce.
2 |
|021¥'F.L,u%@ill§| SC oseg@% 3 N e?e hgéacgél%%ﬂhﬁé?tgggg hc()/g lf hlé%l'ocyclyl Ci.

108lkpisdubstithed vish @3R0rCwgarsl-af. calkgl ﬁibb&ﬁatetduelmh 8- 3 R, Cy.jgalkyl-
descri bed as suitablg substituents for heteroal&g& and

Cwerlybwhéwtqde\wéeﬁ Ret 3nd heereowstyl spstidvigd wyjih0
aIt efers to a 5- to
eE er egl%l%nrgu}ﬁ)gﬁ@gg i ca 1((éeRg , C5-C 3 heteroaryl)
thatPg rsc;ithdadaprcnemlmgrgmme ri ng heteroat orrB sel ect ed

fro mlt &n ul fur nd

ook perie e cat Fatotiade paetios foma bhaide Lo fang to the
pa?é’rﬁtn%récum‘?ﬂ&)é? hydrogéip@}r,&lm%@ésﬂtut@d AR Ra:1 afyR9&stituted

such as " 8" rs to each int eger in thé given
withfigeR ~eCgioeycigalky substititted veithodr R’ rrélatq:SOClyhb’d Gihealkyl substituted

QRS REL S54R SO 88 Pl B

wBhva pHt radi cal s derived fron1un|valent het er oar yl
radi cgl s whpse nanes end in "-y renmoval, of one

hydrRgand & omefep@?mmdneermiﬁ@trlw ml(tqﬁedt fh@nfart@@d\lal @hend tgrthe parent
dj oxf B
mggé?@grs%%éh y’ oRg ¢, \}%aﬂgﬁsubsﬁ Bk ?m%'-‘?R axt}hgubs fipted wish 0-3 R
Cyotytidanoy] pabsnlme@mmta-mﬁhm-tem@cl@zl p,yrdaﬁQMl s@tgnmtedﬂwnh 0-3 R%,
N-cont ai ni.n eteroaromati ¢’ or "hetero

Coutol G 1R susB v Wit Ogu B ANCABRIETRC YY) elsitgaenBr03 R
the SKRIRe! RlindRiBendly skt b Bofy 17 985R1 & Tpahie

pol ycyclic heteroaryl group may be fused or non
mmeulhemere@aF@mm)o mﬂudnemhmtyercgmmc«)aa%“pm( O3R*,

Cﬁ%@@ﬂ@ HchBhg T OslaoR:- 93‘06 5%3@ DB oo™

@tzf ONRW@(%:}@RM -NR¥ @b pe rxgmﬂ)%t om
of N r|n a(s). Exanp es, of heteroar Is |nclu
NReS(azR IS@BHecSQz& ,a&%psf&(FQ)&CHS@zN{(R M2, -N(R*),,

NN N sl %N%%ﬁ’z“gfﬂfﬁ%%”# “OCH:COH,2-

(mﬂmbm(géﬂh@%plcy, San@er@’zgmbﬁ}l; &y@léﬁlﬂl'yl"ﬂg’6cycloalkylmethyl Ca.
benzok [, 4]oxa2|nyl 1, enzodi oxanyl

satkonyalhelo bk ohstitingd Wltbé)n%Bva@ﬂ bateropyd¥lodi oxol yI
benzodi oxi nyl, benzoxazolyl, benzopyranyl,
benzopyranonyl, benzofuranyl, benzofuranonyl,
benzof urazanyl, benzot hi azolyl, benzot hi enyl
(benzot hi ophenyl ), benzot hi2géno[ 3, 2-d] pyri m di nyl,
benzotri azol yl, benzo[ 4, 6]i m dazo[l, 2-a] pyri di nyl,
car bazol yl, cinnolinyl, cyclopentald]pyrimdinyl,
6, 7 dlhydro SFLcycIopenta[4 5]th|eno[2 3- d]pyr|n1d|nyl
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5,6,6a,7,8,9, 10, 10a- oct ahydr obenzo[ h] qui nazol i nyl ,
| - phenyl -1//-pyrrolyl, phenazinyl, phenothiazinyl,

w@b@aos®wzi nyl , phthal azinyl, pteridinyl, purinp€T/US2009/000096

pyranyl, pyrrolyl, pyrazolyl,

pyrazol o[ 3, 4-d] pyri m di nyl, pyridinyl,

pyrido[ 3, 2-d] pyrimdinyl, pyrido[3,4-d]pyrimdinyl,

pyr agachR?! isppdeépendbintlylselepted ifcbmz b byhd toplyt, aboyd fo the parent

qui nazol i nyl , quinoxal inyl, quipolinyl K .is i nol.inyl,
mlsevar st A Ry s e e b dersl AL BRr AR, v

: d k{INLRBRY ArbimS, M el Sl e Iyl,

argl,agv,yg,, ag’f’?g‘f’?ﬁﬂ%%'g- Fl-ég{?gragh%bt al g}, 5]t r??e’no[ez, ?fyd] py?rioCyc d
heterdcynyylalks), ©r arBendt r ahydr opyri do[ 4, 5- c] pyri dazi nyl ,

t hi azol yJ»6 . t.hi,adi azol yl , thiapyrapyl, triazo . .
tot rabies is iR s donrSnaESORT i el EF hirazine protecting
g]lbt]f').eno[:%,2-d]pyrim'dinyl, t hi eno[ 2, 3-c] pri dinyl, and
thlbphen%% (i.e thienyl). Unless statedotherw se, ”
spec¢dchdal bgledted from Rpet®f iR onC(ZDRet, e &@QPN(Ro et GH20R™,
1.$330Rt Lenal | stituted by one or nore substituents
{agit (Erébﬁﬂ§8%§ﬂ&@ﬁPV . al kyl, heteroal kyl, al kenyl,
al ky#neh R wGhasdekidntlyeleefeddyih @1, lhzlir,ogéﬂ,ﬁnC(, alkyl, phenyl,
aryl al kyl, heteroaryl, heteroaryl al kyl, hydroxy, halo,
bengaland Fiflyosomethyl; aRdhi oxo, trimet hyl silanyl, -ORa,
- SR 34 g)ld 2.-N(Ra)2, -C(OR, -C(O CRa,
I NCRE)Z N R") G(0) OR 8, R GO Fa
- N( Revh&iefd) atRéhs( ovieasfe b, Ri'S REC, %!, B, R%(15f 140R R ¥Mieea bortd to L or
islm%L-SQNWM(MHetm1ora,umm8
the pargrbmelesHlak MRICY s | ndependent |y hydrogen, al kyl
fluo Ye 24 I, phenyl
o 8l B ey By et pheny
bénezykoo€iiyhlkoky.het er oaryl al kyl . [00129] Substituted

e 8 5 M55 L G R Lt

pyridinyl N-oxidega [00130] "Hetgyoaryl ghkyl™ refers
to a noiety hgyai/ﬁg\an ary het'y, s_,)c'des\s(gi‘]kged
herei n, conneCted to %ﬂ al kyf*ane noi , as*descri bed
herein, wherein the cohpgction g0 the r¥hainder of the
nol ecule is through th Ealkylen group. |[ 00131]

"Het erocycl oal kyl " rq% rs to glstable 3alto

18- menber ed non-arofatic ring' radical that conprises
two {Re | ve carbon atons and fromone to six

het eroatons sel ected from nitrogen, oxygen and sul fur.
Whenaleis aitondppkir s herein, a nunerical range such as

"3 10,18, rafers to each i jler in the given range;
e g A58 B ANGE i CoiiEns that ¢ he

het epndC et aak uyt o groutpNmay consist of 3 ring atons, 4
ring atonms, etc., up to and including 18 ring atons.

| n sBhendiec Geiitydenei and s a C5- Gi 0 het er ocycl oal kyl .
In s e [ S, L, is a C4-C 0 heterocycl oal kyl .
In sgﬂgieﬁgggﬁggﬁ%§?3¢gzis a C3-C 0 heterocycl oal kyl .
Unl egsardiiadr @chbolentos theSR@ehi disabdure the dhbRnt is of the formula:
speci fication, the heterocycloal kyl radical is a
nmonocyclic, bicyclic, tricyclic or tetracyclic ring
system which may include fused or bridged ring
systens. The heteroatons in the heterocycl oal kyl

radi cal may be optionally oxidized. One or nore
nitrogen atons, if present, are optionally

quat erni zed. The heterocycl oal kyl radical is partially
or fully saturated. The heterocycl oal kyl may be
attached to the rest of the nol ecul e through any atom
of the ring(s). Exanples of such heterocycl oal kyl

radi cal s include, but are not |limted to, dioxolanyl,
thienyl[Il,3]dithianyl, decalydroi soquinolyl,

i m dazolinyl, imdazolidinyl, isothiazolidinyl,

i soxazol i di nyl, norpholinyl, octahydroindolyl,

oct ahydr oi soi ndol yl , 2-oxopi perazi nyl ,
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is 1 or T), or PB(Ra)2, where each R8 is
i ndependently hydrogen, al kyl, fluoroalkyl,

wa@anobogypet yl , carbocycl yl al kyl, aryl, aral kyl , PCT/US2009/000096

het erocycl oal kyl , heteroaryl or heteroarylal kyl .
[00132] "Heterocycloal kyl" also includes bicyclic ring
systens wherein one non-aromatic ring, usually with 3
to 7 ring atonms, contains gtc | east 2 carbon atons in
addition to 1-3 heteroatops independently selected
from oxygen, sulfur, andgnitrogen, as well as

conbi nations conpri sing a\ | east one of the foregoing
het er oat oms; and the ot herysd_ngyf usuBs+yAal th 3 to 7
ring atoms, optionally contains\l-3/heteroatons

i ndependent |y sel ected E¥ om oxygea?d sul fur, and
nitrogen and is not arofmtic. [00133] "lIsoners" are

di fferent conpoundsEthajsthave thejsane nol ecul ar
formul a. "Stereqi oners'\@re isgers that differ only
in the way the atons are agtanrgéd i n space.
"Enantioners” are a pair of stereqoisoners that are
non- superi nposable mrror inmages pé each other. A 1:1
m xture of a pair of enantioners/is a "racemc"

m xture. The term"(..)" is usgd to designate a
racem c m xture where appropriate. "D astereoi soners”
are steredoi somers that have at | east two asymetric
atongz, byt which are no irror-imges of each other.
Thengbs€1u€% §?£ eEhEHISTry is specified according to
the Gahp-lyag@ksliPrel og R-S system Wien a conpound is
a purqbquntionpr t hest ereochem stry at each chira
car bén , danaiskAspee edchedC@yHei t her R or S. Resol ved
conpe.ngs 0 absol configuration is unknown can
be dgsﬁgn%¥%5ﬁ$¥¥eSyﬁﬁiﬁmé@gending on the direction
(dexEP &9 Bf ardemosrobadhaC M)kydHech they rotate plane

pol arized light at the wavel ength of the sodiumD

| i neln @wthesiembefliment of hepguessasdisdesire Bagichedansinof the formula:
contain one or nore asymetric centers and can thus
give rise to enantioners, diastereoners, and ot her
stereoi soneric forns thgi—camvbe defined, in terns of
absol ute stereochem stry, as (R - or (S)-. The present
chem cal entities, phefmaceutical conpositions and

net hods are nmeant to include all such possible

i somers, including racem c mxtures, optically pure
forms and intermediate m xtures. Opticédlly active (R)-
and (hBgrein soners can be prepared using chiral synthons
or chiyal ﬁ ents, or resolved using conventiona

t echfi dﬁé@& 2n the conpounds descri bed herein

cont gjln;sqdgR1°ni ¢ doubl e bonds or other centers of
geonetric asymmetry, and unl ess specified otherw se,
it i §is5abendled t hat the conmpounds include both E and Z
geongtgi c i sqQners. [,00134] "Moiety" refers to a

spec i@ag@ﬁﬁﬁ%i’6whfunctional group of a nol ecul e
Chentsal R¥ % £846-6/1iAdt€bORd ®M me@PINi zed chem cal
entities enbedded in or appended to a nol ecul e.

[ 001BB3omaembedimentseths chelatoh moigicomprstisak of fladfoBeiving
"Oxa" refers to the -O radical. [00137] "Oxo" refers
SPEWIRS =0 radi cal . [00138] "Tautoners" are
structurally distinct isoners that interconvert by
tautonerization. "Tautonerization" is a form of

i sonerization and includes prototropic or proton-shift
taut omeri zation, which is considered a subset of

aci d-base chem stry. "Prototropic tautomerization" or
"proton-shift tautomerization" involves the migration
of a proton acconpani ed by changes in bond order,
often the interchange of a28ingle bond with an

adj acent doubl e bond. Were tautonerization is
possible (e.g. in solution), a chem cal equilibrium of
tautoners can be reached. An exanpl e of

M - s 1 . R 1 . e re
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[00139] The conpounds of the present invention may

al so contain unnatural proportions of atom c isotopes
w@rooosng9oez nore of atonms that constitute such PCT/US2009/000096

conmpounds. For exanple, the conpounds nmay be

radi ol abel ed with radi oactive isotopes, such as for

exanple tritium (3H), iodine-125 (1251) or carbon-14

(14C). Al isotopic variations of the c Bethds of the

present invention, ERe ra oactlve not, are
enconpass d mnthln tNe scope ,pre e |nvent|on
[ 00140] *ﬁﬁ/VN g p or ato any O, Ar atom
that wll, uydei\{he r@@ ion cond T¥eave from
t he startlng matetial, thus pronDtlgf tion at a
speci fi ed é‘iné:\,SUH\I/@@z@ exanpl es oCogHch groups,

unl ess ot herwi se specified are hal ogen atons

nmesyl oxy, p-nitrobenz nsulphonyloxy andu osylox {_n
groups. [00141]0*Rrotécting group" has-fhe h
conven#KbﬁaR{gi?SQOC|ated\MtHO%I |£E§r§an|c P

synt hesi s a group that selec 'y bl ocks She or
nor e reactﬁ@e S sina nultlfu ctio compound such
that atéh€nical reaption can W&arri gd out

sel ecti vel §OgH anotM/Fb%pgrotecté@%ﬁeact|Ne id.g and

such that the groug can eadlly be renoved tér the
sel ective reacti®Cis conpl@te. A varitéx§ of

B cot uspithabin he ity acifesd B e p e B S 10 @f@gﬁlﬁ ihat serve
to%bmgdm R cozmlﬁalo%ohpher@rayf tHORBiNLE 1R t&géﬁé}amtm\e/cx@lal@r of the

For exanple, a hydroxy protected formis where
reagenlte Hglt radm@hchh@thaisonoowlsgmbgarmlmﬁsystqrmahe radionuclide

ound | rotected w.t rotectln
QB BesrhEre oo risPof? Bl raPis o imd} ree8itB and one
oShbiel a&Eier}b@r do- H’ée@l@ﬁ qﬂowﬂg@ﬁﬂieihereﬁﬁb vastel off tﬁfoﬁtf'ﬁestdf li@ands or
compound ( ound sel ected from Fornu
chelaerar Eab@mrdala ryzldlae @maabmtecah%ﬂmprmé o€ gng chehator from one

re@ ot 'aﬁ&‘lwcf‘?ggaﬁls%b QchYl"fnyllr%Bq hdd s {é‘dlo%ﬁﬁﬂn‘?a%e& caft

armaceu acce

d)ﬁptfsﬂ@ ﬁﬁcﬁﬂﬁldtdﬁ@tfronaom@mwnéa@‘md:&fdmﬂe antillagneraoplégiad are
t he conpqynd of Formula .l and solvates of the

betaep gscqwrrse dinagy ligandewystemisy £9F radiqrirumgceuticals
R BT B s
oIl mdne\uhdlasdrk !]‘roamhei mquzxe me@ehisymd ehe ot mdrd mfctmoahgﬂarent types of

al. kyl , aryl oal kyl, aral k
arilf s y - s aron RS L hel e GhiDiAl O thaftbisediisands o
cﬂl:Yé%r@XYOr Stdupty, a BYpRAYhacBRIGRAI RpriRl kY bh& tidlator from one
arylthio, cyano, hal o, carbonyl, ester, thiocarbonyl,
repged padh o diffenéns @yaﬁaltyc)r qoslcgandms;canad@ed i eqroprisgyagernary
li erhaloalkyl per fl uoroal kyl, phosphate, silyl,
fyﬁy?l sulfonyl sulfonanldyl sul f oxyl , sulfonate
ur eaAnéindryast Rigande heediing tlﬁ@@eparamh @iﬂmambﬁim{aumréals and in
am no oups, and the protected derivatives, thereof.
dl@gn@%gﬂﬁ tlmf@lofoameme@r@msoféﬁ@dﬁﬁlaahartrﬁé@éwm|cemprlé¢ fie or
i kO3 A0 bl st BOIrRRRR. e SRl f Qi
dérloe ameisy €5 ligwy &6 teubsdrisfatligdnd frothe ey@al‘m;hﬁof @radiopharmaceutical

cl oal kyl substltuent may have a halide substituted
anﬁ/ alyghservs asasy ancH|anyoreg-ietnd ingagthendiopharmagggtical. Whether a
t: fec
LR RFR0d 2 WahulEo! DRI b (O RAT RO B R G e ligand
rentaiisain ofie mdidnhclide ddoediastionssptierety tlh’aaﬂmphai‘maneutlcal which is
ref erences such as Greene and Wits, above. [00144]
"Sul fanyl" refers to the groups: -S-(optionally
substituted alkyl), -S-(optbonally substituted aryl),
-S-(optionally substituted heteroaryl), and
-S—(optionally substituted heterocycl oal kyl). [00145]
"Sul fi nyI refers to t he gr oups: -S(O)-H,

L 1
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[00147] "Sul fonam dyl" or "sul fonam do" refers to a
-S(=0 2-NRR radical, where each Ris selected
WO paepgmdent |y fromthe group consisting of hyRPeDYs2009/000096
al kyl, cycloal kyl, aryl, heteroaryl (bonded through a
ring carbon) and heteroalicyclic (bonded through a
ring carbon). The R groups in -NRR of the -S(=0 2-NRR
detatiinal bynthy cberdirakion chagstrief the adiohtdideiahd dgeshetator of the
which it is attached to forma 4-, 5-, 6-, or
reggonb ALBABHY i ng. I n some enbodi nents, it is a CpGio
sul f QDEEIGRreiMNAE RN ‘@RERORId dbettl bR ad&n%%?'tﬁlﬁ;nflay be
carbon, 2 carbons, 3 carbons, or 4 carbons tota A
ussdftd dmacm idogg landI/pr 'm;)niipt the rpaetsleycesandémprcngrex:hdmwfcarwndition(s),

nore .of the s nts rib for alk
Pl oy and e b5 T e bt ouFyos ranal compounds of
the F@sélﬁ)imfentlf)ﬁft}?aﬁ %oﬁt@maan 1§fa a%gﬂ dr@dia gﬁ&stlc[aggﬂég]:or example,
"Sul fonate" refers to a -S(= ical, where R
a ¢@npeind of &drrhule - Ahevltgreum pn@ ohB glnd Rgisoi iglaging agent is a
d.Céfl gal k%nlﬁ’ aryl, heteroaryl (bonded through a ring
1 ?15’ 'd heteroalicyclic (bonded through a ring
car bpry terrf “8labhONia iR aging UechinfqueTtds @8ed heteinligdrs tal ﬂ)cedure
on R by one or nore of the substituents descri bed
usgfl R@/dete@)ﬁcqlwoktw ageatyl . heteroaryl respectively.
[ 001'?194 te}mfr‘ ﬁé kﬁ“%ﬁ “GPOHPRseA heretR %gfeﬂ eg (méction of
t hei r tonven en1ca f or mul ae, ¥Fom
cdngfoneht® i bljﬁ'ltbr, mbi&ayalemmhfeyusedl o9 Itrhma}aﬁctidh% ahialﬁef:ﬁi d g/llmcal or

i dentical substit uenﬁgs that woul d_result éngv\ﬁ;
PRafBast setfing tp SYPIMETTS FigaRostis agems. The gt proviggs gl therequidite
Q‘:ﬁ%ﬁenﬁﬂs &t rftl?esm%'ﬁ use }Q%%Jost@gﬂ%ﬂ&rtg)?c gothto@eethﬁf £¢ €Bmonly

tion a so I nclude crystalline and r phous forns
avaflablh axsﬁleqmqumgdmd useacdlmli iam gatefr or saafpt i@jection), such as a

sqﬁé%ﬁ}éﬁ %{rs eud og (nieﬁ |s%rdt'h§r§|o %tﬂ@%fngpé@)j %eatmg during the
syneRbR Bl &5@105@@5@@1@ rdafHmend He RERUP mléanﬁﬂ'ét@'ﬁngthetdiﬁgnostlc

conpounds, as well as mi xtures thereof Crystalline
agieot to)the patesing mnhmh syriages and @hl@ldlmg)ﬁﬁfeqmw)b@dﬂmmg equipment.

i nt er.changeabl y herein,, and | ude_al .l

cry< B8 e TRAging FiSHSiTro 76 Cref e Br et e CXoRPG R AT pdtions of a
mbRehle dhdi Gonth anSiRBRIgeagenO! M{Hléﬁﬂ Sim4pe %@ﬁﬂ"’ X$iedMerein,

sol vates, hydrates, unsol vated pol ynor phs (i ncl udi ng@

refaihinoaneelesynt oz dwicsionek drowmin mdiagnastipaecnt Akl allaws fHd
LS A BTG5 UBESSEs L SRt
cdrﬂlt[dih@sbﬁihlh(ﬂh@mlaﬁéorw(é)l ar@foridiczhsede, Thetimagiegagént may be

b(lxyr:ng}t(t) ?l}dgélag@ostyg aé)el}'épglsé a%qql(::lo rLgﬁ:jl? X:ogvé}\ﬁ/@f %npvelm 10n{c bond, a

t
ORISR 6 BT e S 081 by ol o
moeodenede tremeltidentatl ligdedphar thedikeit FomdNaynpie etlegpinedgineg agent may

sal ts, chel ates, cpval ent conpl exe and ..
o R ABE N P GBon PRUBLI, if RIogRBURioRE ey, SefRion 8T theneta fon
to%ﬂ@@dﬂéq{%téj@rsrﬁﬁl't@%ﬂaﬁqrg%hﬂ' (EEE ecl'xérlaﬂ bietyNoPthe diagnostic agent.

pharmaceutical |y acceptabl e sa ts. nce, the terns
Tha:immnl@moem inay tomtaih 4' khiken; Icahéshtdonnests thall@egmg agem to the

RO BIE LFTE. B SRR SR 1 B

cl{aﬂpélﬁfaﬂené ro@g/@ll -C{OR, add the ligecompound of Formula I, 1V,
V. VI AKX X, X, XL, or XIVis

obt aTh@ryna@sngﬁgeat:m@y heanterhozesis substanre (Pitks ligaiskorean), non-
be obtai ned by basifying a solution of the acid salt.
Conversely, if the product is a free base, an addition
salt, particularly a pharmaceutically acceptable
addition salt, may be produted by dissolving the free
base in a suitable organic solvent and treating the
solution with an acid, in accordance with conventiona
procedures for preparlng aC|d addltlon salts fron1base

o —y s ' g,
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[ 00155] wherein WA' is CR3 or WA 2 is CR5 or NN W 3
is CR6 orN, Wais Nor CR7; W 5 is CR8, CHR3, or N,
wQ 0@2Hgjo2wher ein no nore than two adj acent ri NBCEUSINBY/000096
selected fromW1, WA 2, WV 3, W 4, and W 5 are
het eroat ons; [00157] Wl is heterocycl oal kyl, aryl or
heteroaryl; [00158] B is al kyl, am no, heteroalkyl,
metyitlicdaitkpd an bptl&ﬂ eepoeten al boydn narnroa ahsmrbely aq»ﬁraﬁmgﬁuicanetal ion,
# Formula 1] [00159] wherein W is ar%/ , heteroaryl
é‘loglagﬁ?tq ‘Bﬁtlakﬁlgamo‘?a’ EP’&%W‘S“% ago ‘goﬁr‘?"?‘m“ég ioisotope,
Oroafnéi_)r eéa)b Gberd: Or 4, [00160] X is absent or is
-2GHRS))

z and each instance of z independently is an
i nt ef)atablefechogehic Gaseminchirde [aGDlf6d hexdflugriddoerperfluor@arbon gas,

su_cééé.mgrﬁgoromeﬁ%nede O@)xoroetgﬁuge He@ﬁoroc(rop?zne perﬁ9 grobutane

peell TP o buMHRIP & Yo pBtanCoT PR riluEHIR X Aore: [00162] Rl is
hydr ogen, al kyl , heteroaI kyl ﬁl k Ny I at! Yﬂ l'z“l 2 ']

cycl Saatalbyel r;onhxotteﬂo‘oy@bml 1k§,lude aby C aﬂ\{sl al, K

het e hetero al kaox

oyt S Gbl apusSt EpRRie F%er?ﬁﬁeﬁ%@ﬂ%@d ﬁﬁ%ﬂal?mmnescem
grépy0, hydroxy, nitro, phosphate urea, or carbonate

[00163] R2 is alkyl, heteroal 1l kenyl 61%

cycl Srilakl radisisotanse {nclusis| iy]I"c Fy\ Ingr G éi“@y,l a, "°Ga, and

'Sft% efn%ag'gg%ﬁc %ﬁ‘tb%f‘kox lof‘ hL%EJ eﬂ{ (lﬁg sur@gﬂlgl%ie rﬁmoﬁ%topes include

car onam
”hy,aﬁ‘(ou, 6?(;7@[??:@@/,,68(5& tahd)'”ﬁhosphate urea, or carbonate;
[00164]  R3 is hydrogen, .al kyl, al k
cycl %la]aﬂe | pargrmagnetie et Apnsyinclude: k@ﬁg}m Y Féﬂilhoand Mn(D).
aCylSm&ﬁYéJé’i’Xy aBo KRNy MRRAE N Rl ﬁ'lul-lf()oﬂ@rprﬂoY, ?ialPQ 1 Gd, La, Au,
cyano, hydroxy, nitro, aryl, or hetéroaryl; f
YRDy,REy, RR7 AgahchinB8. ar e |ndependently hydrogen al kyl ,

| k het k
o B e kSl SHE S SRS e
cdi‘ﬂ’ﬁ‘f hpYa QEtall| Tﬁ@meéﬂ‘@ th@@ﬁgﬁ]of@ﬁ&ﬂndg@%l@@fgﬁaﬁh di&nbstic
i ndependent |y hydrogen, C -C oal kyl Crcycl oalkyl

appbitarons pod dwl seyptce of nheGa'iotQm@hedlemminkydlotl{ewrsﬁq apphications.

so enbodi.nents, W1 is,CR3. | di ments, Wa'
TRl R v Saases bSO T A
m@tﬁh@;ﬂiaﬂiﬁﬂéeﬁtnangwmmb el Ba 4URSISHt ts V\a 3is

CR6. I n sone enmbodi nents, W 3 is N I
enbodis n%thlgrelwhﬂphr@SCtharmwesloﬁfélym@mbie te§§rs athesg s

coglr%)gg?szﬂg%&gm egﬁpﬁaﬁt’enm, g’orh;?os%%s, Anra/&%?age forms that are,

within the scope of sound medical judgment, suitable for use in contact with the tissues
of human beings and animals without excessive toxicity, irritation, allergic response, or
other problem or complication, commensurate with a reasonable benefit/risk ratio.

The compounds and/or diagnostic agents of the present disclosure can exist as
pharmaceutically acceptable salts. The term “pharmaceutically acceptable salt,” as used
herein, represents salts or zwitterionic forms of the compounds and/or diagnostic agents

of the present disclosure which are water or oil-soluble or dispersible, which are, within

- the scope of sound medical judgment, suitable for-use in contact with the tissues-of"

patients without excessive toxicity, irritation, allergic response, or other problem or

complication commensurate with a reasonable benefit/risk ratio, and are effective for

28
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W 5 is CHR8. In sone enbodi nents, Wb 5is N I|In sone
enbodi nents, Wa 2 is CR5,V 3 is CR6 and W 4 is CRY.

wo poogos®2enbodi ments, WA 2 is N, WA 3 i s CR6, BCEUYNOH000096

is CR7. In sone enbodi nents, W2 is CR5,Wa 3 is N, and
V\a 4 is CR7. In sorre enbodi nents, W 2 is CR5, W 3 is
and W4 is In sone errbodl ment WA 2 and
tlaf‘rl(emr@néﬁéj uggy The .seltscw beipieraserbdwirscF fuak solatan and gunﬁcatlon of

g A e 3 Lo P B RS
aanil) edihnesitable\&bidc Reprédentative au’d addihiodisalmhnsl,ud&'/\aceZatiesadipate

At tiote Sasonoite henzeats, Dagopenf SEE butyat hora

55 GHEHE 2SDRGAS, HeB2eskEs AR OSeRaTorRls, AP oD, Sgphorat,
MpRors 8l fSARE did10c AR gBTLRPhIFRER,; hMffisalfate, KPPanod®R, hexanoate,
formate, fumarate, hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethanesulfonate, lactate, maleate, mesitylenesulfonate, methanesulfonate,
naphthylenesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate, palmoate, pectinate,
persulfate, 3-phenylproprionate, picrate, pivalate, propionate, succinate, tartrate,
trichloroacetate, trifluoroacetate, phosphate, glutamate, bicarbonate, para-
toluenesulfonate, and undecanoate. Examples of acids which can be employed to form
pharmaceutically acceptable addition salts include inorganic acids such as hydrochloric,
hydrobromic, Sulfuric, and phosphoric, and organic acids such as oxalic, maleic,
succinic, and citric. ‘

Basic addition salts can be prepared during the final isolation and purification of
the compounds and/or diagnostic agents by reacting a carboxy group with a suitable base
such as the hydroxide, carbonate, or bicarbonate of a metal cation or with ammonia or an
organic primary, secondary, or tertiary amine. The cations of pharmaceutically
acceptable salts include lithium, sodium, potassium, calcium, magnesium, and
aluminum, as well as nontoxic quaternary amine cations such as ammonium,
tetramethylammonium, tetracthylammonium, methylamine, dimethylamine,
trimethylamine, triethylamine, diethylamine, ethylamine, tributylamine, pyridine, N, N-
dimethylaniline, N-methylpiperidine, N-methylmorpholine, dicyclohexylamine, procaine,
dibenzylamine, N, N-dibenzylphenethylamine, and N, N’-dibenzylethylenediamine. Other
representative organic amines useful for the formation of base addition salts include
ethylenediamine, ethanolamine, diethanolamine, meglumine, piperidine, and piperazine.

In some embodiments, the compounds and/or diagnostic agents described herein
may be provided in the absence of a counterion (e.g., as a free base).

As used herein, the term “reagent” means a compound of this disclosure capable
of direct transformation into a diagnostic agent of this disclosure. Reagents may be
utilized directly for the preparation of the diagnostic agents of this disclosure or may be a

component in a kit of this disclosure.
70
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3is CR6, Wa 4 is CR7, and

enbodi nents, Wa 2 is N Wa
waB005/08®21CR8. | n sone enbodi s, Wa 2 is N, Pea/Bs1089/000096

CR6, WA 4 is CR7, and W 5 is CHR8. In sone

embodi nents, WA 2 is N, Wa 3 is CR6,W 4 is CR7, and

W 5 isN I n sone enbodi mnents, W 2 is CR5, WV 3 is

N, WAA4 ubedl Helbin, the eeriilr 1PoptsliZatidn ald? rﬁéﬂﬁ@aeﬁb@dhm a8 has

VW 2 is CR5, V\&SlsN W 4 is CR7, and W i s CHRS.

fawﬁraélsrpélyélﬁe}dupmm%for mpizlh@tlméucw the ighaswwﬂzpq tgmperature,

o090 oy (IR e Fion o

albthb @dmpenéris ofe formulation for lyophilization.

is N In sone

W 5
3is CR6,W 4 is CR7, and
nment
is

As used herein, the phrase “solubilization aid” is a component that improves the
solubility of one or more other components in the medium required for the formulation.

As used herein, the phrase “stabilization aid” means a component that is added to
the metallopharmaceutical or to the diagnostic kit either to stabilize the
metallopharmaceutical or to prolong the shelf-life of the kit before it must be used.
Stabilization aids can be antioxidants, reducing agents or radical scavengers and can
provide improved stability by reacting with species that degrade other components or the
metallopharmaceutical.

The term “stable”, as used herein, refers to compounds and/or diagnostic agents
which possess the ability to allow manufacture and which maintain their integrity for a
sufficient period of time to be useful for the purposes detailed herein. Typically, the
compounds and/or diagnostic agents of the present disclosure are stable at a terﬁperature
of 40 °C or less in the absence of moisture or other chemically reactive conditions for at
least a week.

The term “buffer,” as used herein, refers to a substance used to maintain the pH
of the reaction mixture from about 3 to about 10.

The term “sterile,” as used herein, means free of or using methods to keep free of
pathological microorganisms.

As used herein, the term “bacteriostat” means a component that inhibits the
growth of bacteria in a formulation either during its storage before use of after a
diagnostic kit is used to synthesize a diagnostic agent.

The term “carrier”, as used herein, refers to an adjuvant or vehicle that may be
administered to a patient, together with the compounds and/or diagnostic agents of this
disclosure which does not destroy the activity thereof and is non-toxic when

administered in doses sufficient to deliver an effective amount of the diagnostic agent

- and/or-compound:

Asymmetric centers exist in the compounds and/or diagnostic agents of the

present invention. These centers are designated by the symbols “R” or “S”, depending
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2is CR,WAa 3 is CRe,WAa 4 is N and W 5 is CHR8. In
some enbodinents, Wa 2 is CR5,W 3 is CR6, Wa 4 is N,

wWaraoMe0s2 i s N. | n sone enbodi ments, WA 2 and REI/BSZN®000096

N Wa 4 is CR7, and Wb 5 is CR8. In sone enbodinents,

Wa 2 and W 3 are NNWa 4 is CR7, and W 5 is CHR8. In

sonme enbodi ments, WVa 2 and WO 3 are N, W 4 is CR7,
orathd C\Mﬁ@uhﬁod\bf dubstitoens arvinad itheestiitg) cafborRatos. CR&houkhbs
TSI e inen GO RFOMRA3ea AL SrcoRhETTI SOPECLARES of he
prgﬁeaﬁ‘? V@HP&QJdgﬁH%r ddEndistit Sg&fRS or Wixthré&tHle 98, AnREEoterwise
specifically stated. Individual stereoisomers of compounds and/or diagnostic agents can
be prepared synthetically from commercially available starting materials which contain
chiral centers or by preparation of mixtures of enantiomeric products followed by
separation such as conversion to a mixture of diastereomers followed by separation or
recrystallization, chromatographic techniques, or direct separation of enantiomers on
chiral chromatographic columns. Starting compounds of particular stereochemistry are
either commercially available or can be made and resolved by techniques known in the
art.

Certain compounds and/or diagnostic agents of the present disclosure may also
exist in different stable conformational forms which may be separable. Torsional
asymmetry due to restricted rotation about an asymmetric single bond, for example
because of steric hindrance or ring strain, may permit separation of different conformers.
The present disclosure includes each conformational isomer of these compounds and/or
diagnostic agents and mixtures thereof.

When any variable occurs more than one time in any substituent or in any
formula, its definition on each occurrence is independent of its definition at every other
occurrence. Thus, for example, if a group is shown to be substituted with 0-2 R*, then
said group may optionally be substituted with up to two R%, and R? at each occurrence
is selected independently from the defined list of possible R*. Also, by way of example,
for the group -N(R?*),, each of the two R** substituents on the nitrogen is independently
selected from the defined list of possible R**. Combinations of substituents and/or
variables are permissible only if such combinations result in stable compounds and/or
diagnostic agents. When a bond to a substituent is shown to cross the bond connecting
two atoms in a ring, then such substituent may be bonded to any atom on the ring.

When the imaging agent is a radioisotope, the compound may further comprise a
first ancillary ligand and a second ancillary ligand capable of stabilizing the radioisotope.
A large number of ligands can serve as ancillary or co-ligands, the choice of which is-
determined by a variety of considerations such as the ease of synthesis of the

radiopharmaceutical, the chemical and physical properties of the ancillary ligand, the rate
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5is N [00168] In some enbodi nents, Bis
unsubstituted or substituted al kyl, including but not

wo Rovdgm@21 o - (CH 2) 2- NRaRa . wherei n each Ra i SPCT/US2009/000096

i ndependent |y hydrogen, al kyl, fluoroalkyl,

car bocycl yl, carbocyclylal kyl, aryl, aralkyl,

het erocycl oal kyl, heterocycl oal kyl al kyl , heteroaryl or
offetrastiy, yHeati&iy| ancbthe bERnBer affisomeridfonas of dxgetshmnng 0

forma cyclic noiet whi ch .i ncl udes. put
rqdrqm@eﬁcgwwaispme a@illﬁwo APt %rzﬁahiﬁncﬂgm Bﬁ%m tfyy patient

whnoa%ee@@‘@@% %l%él a:oﬁ’se' Sentias wPshd héﬂe‘?ﬁj a8 tﬁ@&ﬁﬂ;&a&ma&i of the
am no I e S BISUSUbStItute or
liganidsit iatl yphilied thétr foerhidgtion. Fﬁhfmzﬂaagd dnd[1q©pBYicity of therancillary

gl irgbe £hargr ded BeorHt it HahgrstipheaReeul i Fafexample,
tHRSHBEA K1dih Rl Q-1 SURSLédedlstffofMtY tosuRYSrhiifophthaRA&Mls with an

unsubstitut'ed or Substituted heteroaryl including
adslitiorad two aiibmid groups\betatise thz-splfongy grakips w3H e anionic under

%Hl‘ﬁ%laﬁl ﬁoéélypgy o’l:ﬁgplsldfleg){ ﬂxgybfl%shtﬁg gk}n 4%-ilz'n%'%jttoé&py(ﬂ,d1nones results

inStd@phdriaeltiFRRGEME Y drginBelefe@ @b lipophiidity depéndi®tlo® the size of
substituted bicyclic heteroaryl, a heteroaryl

the@hpil pubstitpentio het er oat ons as ring at ons,
unsuﬁ%hb&lgtaﬁsg b% ﬁggﬁ)totdttﬁgtq& {B%Cp? uRgs XAd/& émm%ﬂ&h? g%e%ts of this

nitrogen rin eroar onpri sing

drsclbguahmy&dobta ﬁfr@ﬁf of co@mmfamsmﬂgma itnii¢ fargsrin asldtian, in
sul fur as ring unsubstjtuted or substituted

P‘P?éﬁ‘é?%‘;%'l C@mneﬂtwflﬁ hand, g Wi palthopsh the depiehipns herein of specific
%&HBE hﬁM})r dih Js ROYF AVdiscluResa ok g)(ﬂtlcul%f‘g?nformatlons
eridiny t tuted or substituted cycl oa

amdmhmfbngs kmtlter nonfohnmctnsdmd ooy tdropefithdse aompounds and/or

Céclohex 00170 q%ﬁglnents B is one of

d‘ta ROsfig IaB eﬁ‘ﬁls s 2
_Pﬁ%@dtlchﬂy §€B@Pta§lmgﬂ1é'f§’ rhtdﬁlvaﬁts'aﬁd @Hﬁ%fe‘s ftlkhtt %Qaytﬁé used in

one or nore of het er oal kyl, al kenyl, é

thcythmclcqual h@meosonwl Qfahllsydiscloamgelmclh@q @nbmeyllot Mq, ion

P Al aD ne o) SR bR HF AP sl Byman serum

al\bﬁin@xh baffkiydubstanérsaah Ks)/ﬂ)hosﬁhdf@ﬁzlymrﬂ' Krbilacid, Ipotassmm sorbate,
IoaIkyI het er ocycl oal kyl , aryl, heteroary

TR % 6xigChy dreriethyhameno- @@wane)aewlekglycmdemxmsﬁmﬁ sgBirated

dﬁt ﬁaﬁk cxlag Fﬁéi?rs tsél{su(;r q’ectr%&?%sé g\%ch C?@ fp? tnheesuglgfrabetI Slsodxum

hyzdmge:s;tho@ghané ;hyaéﬁlogﬂrydrcomtﬁmtp}tawt sctioim (Slltbﬁlel tiut ealts,
alk%% unsubstituted or substjtuted heteroalk
st mmweéwnsmgtwup@ww BHYRIIdopRssHulose-hesed sypstances,
I
P o o R ML o g o RS,
pblettbyleog-pblyak kyropylene- bbn’eepntymhrmty&thy%el gycol and wool fat.
unsubstituted ar supst substltuted or
SUbsBrbaing 19 15 disglppure e Bhahginist! 9 BoRSTspcLe in the form
of‘@gt@ﬁféqwa:tabférpr%é{hﬁlt fdrlé&%piéra siém@tiﬁﬁ:é&}ﬂg aqueous or oleaginous
het eroaryl al kyl.” I'n sone enbodi nents,
suspensixst. | Fhis ewspensisuisey be lﬁmmulabdk @c@prdlua wbshmquﬂsé@w@m in the
ubstlt %? d,am do, unsybstituted,or su itute dﬂﬁ NG,
¢ sterile-

At §S1G5 %‘EP%‘H?QW eAeGhS Gpd CHPEP 8g8$e“ts

uf-jét*?éﬂlé plebRdtias Way alopelsdérileigectable SREbA bHéiRPension in a non-
acyl oxy, unsubstituted or substituted al koxycarbonyl,

txic prreibretly raeaptable didusing of salvend, foupramplerasia solnHom b 3-
enbodi nents, Rl is halo which includes -d, -F, -1

and -Br. In some enbodinents, Rl is selected fromthe
group consisting of cyano, hydroxy, nitro,
unsubstituted or substituted phosphate, unsubstituted
or substituted urea, and carbonate. [00173] In sone
enbodi nents, when Rl is alkyl, Rl is nethyl, ethyl,
propyl, isopropyl, n- butyl tert- butyl sec- butyl

g, ~NNA ™ A o o .



10

15

20

25

substituted by one or nore of al kyl, heteroal kyl,

al kenyl, al kynyl, cycl oal kyl, heterocycl oal kyl, aryl,
wa@aeybagdoyt , heteroaryl, heteroaryl al kyl, al koxpCcT/astod®900096

am no, acyl, acyloxy, al koxycarbonyl, sulfonam do,

hal o, cyano, hydroxy or nitro, each of which al kyl,

het er oal kyl , al kenyl, al kynyl, cycl oal kyl,
bihaiediod c YWeheray thiy heceptaple, veaiqlféSEdnld)sbl,vehtettlﬁt oay\e, employed are
wgq%;Q gg?eréyslbsg k1on aB 1s§)8q)>(r¥’% (ghlpé!am}ie ggléxggg yhbad%?t%/(l)n?)é%’rile, fixed

L I [ :

O Ll Gt g o e B PRHammedffim! o this purpose
anyriﬂarhisﬁxetdmbnhay) be suipkt)qed utcdatling kyithetmnﬁmhs tor ﬁigi;amidcs Fatty

bst i t ut d het er gal k 40 bstltuted Estlt £
acé S 84y as Ou‘H% agdend s 8 CS'F SHULEPY T B U VH;F prepar afih o
infREBRS! Ad 44E AStuR pRARRcEittaAY a@éé?ta%?é (K}‘sl sudﬁrh@ olive oil or castor oil,
unsubstituted or substituted heterocycloal kyl. In sone
espedialdli metheis polRaxyethylated ystsiangt Elmbsg pilsalwsipng ort sudpensiging may

unsubsti tute tuted aIkyI unsubstituted
oI5 ST ePh e RPN R ut'ed o
Subsinl JouiceAsdreifenaing! oal thy Hosel ahd TAEB f jEQbnB b$ndifsites on

i s unsubstituted or substituted al koxy, unsubsti tuted
plé$ma:, DISSRING ek Becomeiwaturated vt prodrugng jactivatest agent. ebhis leads to a

IR0 ralch By FESLMTE Ay o bio LBRRGHSE HE e e or
tobeabilityyas welsashibé effedt®eness of tHedgehtutie theat kiveyymaahen)it is

or unsubstltuted or substituted sulfonan1do In, so
destpllaiterimecs theprodrygageny in gpninction with a sterile. umwrorr%sma
1 Kb gﬁ% £ em d"tRHRontains th

mkon?ﬁgﬁﬁﬁgmgﬁ cyano,wﬁgdroa nlﬁa%nga ca% %ﬁic aciorci,a"lS ©
coamrdstageatrandmaitxes it Mithsloed drabmdipnmatt the syREngesthis is then re-injected
. gg%ubstituted or substituted phosphate. In sone
mn ts, R2 is unsubstituted or substituted urea.

I'n S’Pﬁ@ccﬁﬂ&ﬁﬂﬁ%gﬁosﬁ@f@n%ﬁ%hﬁhﬁé@euu& cblﬁ{)@ﬁlti(mél of the

et hyl, propyl, isopropyl, n- butyl, tert-
presemt butsl;olsure pmytly:I adnhe»ssplrectwrahle,mawnterpm b?ﬂ!lhalmlmpeay,

het er oal

togicE@%JEEtalk, aa%aéﬁlkwccah%,tv&ga%bx €5 ‘)ﬂa@ll pi%e?d reserv01¥ i dosage

forhMlaBibky/ dontdifing lcORventiondl&lofrtoRic hatidebuticlly xYept W1k B&riers,
am no, acyl, acyloxy, alkoxycarbonyl, sulfonam do, or

adm\mnwd viehicjes. Bderm Rasentargl” s aseshbarein ingludasisubeusencous,
R Pl RS 4 SN SATR0RLG, SRR g
ma-hkqiaw:,, inteylesiondl kaydi intfetadiid Gyjedtival deyhfusi@h Yéchniques.

aryl al kyl ,. heterqaryl, heteroarylalkyl al koxy, am.do,

am nWheaegimlmgeW&wly, HaRNRR AT ICOmBPSIEORS Hthipicrs osure

h% Plé ?%rg ﬁ%ﬂe&“f Exg &Xll? Qﬁ(g%}t/) J(ﬁa%{ ?r}nm{%ludmg, but not limited to,
cdpetllesr, (Daitycib,(mhkqus suspeplsn,onh et Eﬂmam)%l In tiielcaseyqf table@dor oral use,

| oxy, . carbonyl sul fo
copiae e GER gAY SR BT 0 se QAR RO At CHUteg he agents,
sRRkS Bﬁ@hé’s‘ixﬁm sﬁ:hﬂ%@é‘ﬁl’e al@é i"y)Smélly a8d&d. (Fﬂr |6Ydl administration in a
het er ocycl oal kyl, "aryl, heteroaryl, al koxy, am do,
capaila dormy axpeful dityeintsxinclude lagso,sc ancbdmyd gorpstasehl. Mdireardqueous

suéﬂ%gk}nﬁ%{xggl%as Stglf?tl ldtf,ﬁeilbe C ig%?g cii?ptzgf;nfgmbined-with emulsifying:
arRINRGSHNARTY fpend. 16dRNRed, HeRBiRIswRbtehing! lavio?ii® or coloring agents may
enbodi nents, g is an |nteger of 2. In sone
alemboeldednts, q is an integer of 3. In sone
enbodinents, g is an integer of 4.[00180] In sone
enbodi nents, R3 is a nenber selected fromthe group
consi sting of hydrogen, unsubstituted or substituted
al kyl, unsubstituted or suldstituted al kenyl, and
unsubstituted or substituted al kynyl. In sone
enbodi nents, R3 is unsubstituted or substituted aryl,
unsubstltuted or substltuted heteroaryl unsubstltuted

L T Y 1 I T Y 1
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[00182] In sonme enbodi nents, when R3 is al kyl,

al kenyl, al kynyl, aryl, heteroaryl, cycl oal kyl,
whedoengoyz| oal kyl , al koxy, am do, am no, acyl , PED/YEINY000096

al koxycar bonyl, or sulfonam do, it is substituted with

one or nore of alkyl, heteroal kyl, al kenyl, alkynyl,

cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,

al koAyternativedy, witeii ddéninidzydd inahy faamyof sapposydey fod rackal

ul f onam do, hal o, hydr oxy each of
ﬁmptsrfag?wlve pmé?%!apawompgﬁu@ﬁw t?‘b?l Jiiﬁi%ure may be prepared by
I

mg)?{ﬁ%%,aﬁwlt »\a;gieé gﬁrh&%gecﬁdgﬁiy ¥in @{(Mhrenhﬁ% E)Q(@E;% %tbrg(r)]m temperature

buirliqsud dtoeaatitetoperaturé mgieﬂhferelﬁcﬁesrutismelt mtthdrecttmmﬂcﬁﬁé]eakmthe drug.

, 5 hyd titut d
ST ERTE SR icpFoq Dtie R SUSLad pTohY Rag ety O
UNSURS hbiel befbro rthém&h&aﬁﬁgl B4y b thid Qs 8TRe may also be

enmbodi nents, R5 is unsubstitut r substituted
adyhikisteyed fopishliy aspedialty when lhle mrgetobfttwamm bzcﬂud'es fareds or organs
stitut ms enbodj 5
reg B it E b oo Ao A B G A SRt SRingr R iR
intdstthdl@fhct. BuiaBleRspicalbARuIfiosURE tdatilly Bebpered $6PE4EH 0¥ khese areas
I n sone enbodi nents, R5 is unsubstituted or
OIQIB#itst t ut ed cycloalkyl including but not limted to
unsu [
onbononh dbtkaRbn FOHIRE AT BN TR B bred b 2RTE
suppbsitopg fermoddtiown (seelaboserae ie aaitibieerietna IBemulkation. Topically-
unsubstituted or substituted heteroal kyl including but
trapsdeqmalpatghesiraay pleQi b psadut ed or substi t ut ed
Q dh
o npb fRaiSplicdbn AP pEFRACLITRA! SomddioRs maybe formylated in
suitabletomatnteot comgaitiag ithadatile compuineatt |suspbmd3bd®1dns@4hzle& @xxgne or
In sone egbodl nts, R5.is .unsubst.ituted or
MRS 95 tqrical admipistEtion,of the Gompogpds gnd/or diagnostic
agtNBWISHiL HIERSURInGHRS blt Mt &6t Ginited & nflReral 511, 3RUR petrolatum,
enbodi ments, R5 is unsubstituted or substitduted am no.
white B@rﬁéatembpmpm’@nc glycBb polyoupethplens, tpatyed ypnopylene compound,

t.ituted ac ed.or substituted.
ertiiSFhibs Wt S, ATE el bRl &t e EyBlrigys can be
fornglaestih hlshRab1© lotuks cidart &ﬁltﬁhﬁ?%ﬂ@ﬁfnb@ BMﬂnponents suspended or
unsubstituted or substituted sul fonam do

digypdyadsn iong peEOET p@mg@qme@lédampt@hls@mfrt@nSarﬁtutablel qargyprinclude,

Lﬁ'gpeo%tm rﬁ%)l tgﬁ mefal %ﬂRgdrbx\MH r?lp s?ea(rjAtF n){sohbgte 60 cety?ésters

n sone e IS Sé

waxyReieatyl algohdl, E-waﬁdnodhyaifomﬁxnzﬂmmbdhblm water. SOne ot her
enmbodi nents. R5 is propyl |soprop%g,
as

r ophghalraiqaise Jhe phaﬂ@acwwlaeqmwtsoaﬁ@ﬂw&ofam@ﬁ
m#gflg%é?; dkéﬁlﬁldgg;lﬁ is8ld FlEcg}éh d@!uslf%f‘s?férg?n S%’igieoé‘ﬂ 1(;.(a)l/ly, as solutions

inabdtomy ciatl bajogted st@nle&nahfxc;reamhedw;th Iaﬁr wﬁhmptal pltemwajnve such as
sub itute h e or. r of er pal k
Blipntinsemotde ARSoRiutliyor Shhubiit beh ght Rpemake ical

cd?l%&[t%% Way b'élfKRPfMatearrﬁ 49 oI MQucREYpotroRAYMOXY
koxycar bonyl , sul fonam do, hal o, cyano, hydroxy or

n| t riBor aéaumsmanm)cmasal deyosol heinbalatiorkythe plmrmgmutlcal
N gPHRLTRY Y RSB SE R b ey ppihmovn

| arﬁbkﬁﬁ@)‘xﬁ@éebﬂﬁéd'fonﬂﬁlaﬁéﬂ ARNARY 88 pPpMrel ta§ €610LtiO& in saline, employing

substi t ut ed. [00185} In some enbodi nents, R6 is

bemgk alephe] oueibemsitablatpseseniatives sbsarptiancprafmielars to enhance
(including but not limted to unsubstituted or
substituted Cr Cdalkyl). In sone enbodinents, R6 is
unsubstituted or substituted al kenyl including but not
l[imted to unsubstituted oB4substituted C2-Csal kenyl .
In sone enbodi nents, R6 is unsubstituted or
substituted al kynyl including but not limted to
unsubstituted or substltuted C2- C5a|kyny| In sone
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unsubstituted or substituted acyl, unsubstituted or
substituted acyl oxy, unsubstituted or substituted

wW@260048092 oXy, unsubstituted or substituted  PCT/US2009/000096

al koxycar bonyl, unsubstituted or substituted

sul fonam do, or unsubstituted or substituted Cr

C4sul fonam do. I n sone enbodi nents, R6 is hal o, which
bibsvailability; fluofdcartons -ditl/or bthes ooy eatitad isolmbil zingRG dispersing

sel ected fromthe group consisting of cyano, hydroxy,
gAY nitro. In some other enbodinents, R6 is -

-G AR v haRBlOihe ma PP o T a?im‘r‘r materials

togirédirey la,sirgglkgospke faychvidavaty depdnding upehklyd hosa(ryhtgd and the

alk am no, acyl oxy, al koxycarbon 0
it e edare skl b PehOioh qu oA G abgyt 5% to
abdt §S%fac§{'é(é’dmleﬁlHQWj k’V)LplcéHyk ﬁﬂ:‘i’ll prefArd¥oR¥ kontain from about

cycl oal kyl, heterocycl oal Ky het er oaryl ,
ﬂ&%mmﬂynnaﬁ%dmnvanompomuhyl acyloxy, alkoxycarbonyl

sulfﬁnan1do r nitro

whi ¢ rdm@\fenoH%@é{,(gﬁ%/ ﬁgﬁés 0 yaéﬁrglgtré%mnk9mpt’ab]% d%se ranges range

frémGbead kyd 1, tohdber p@)&ﬁh&ﬂl bodgwdight e 1tR tIR2dy Pical dose of the
al koxy, am do, am no, acy Io(%/lt al koxycar bonyl ,
tia

ac@wesrwr%ﬁmpmomrangm forpebeui9s4Q 1 taabeut §.pomenifkg|af body

S
SNE RIS el DR Eab L Sl e s
typlealdist iof uteea&tnoe irfpdaliérit coin@durid is @omh klydu)t 0.0001 ande about 0.05
errbodl ments, R7 is unsubstituted or substituted

Mgk Ayl i ncl udi ng but not limted to unsubstituted or

subs t rpp%;]q

uns u%g Hétsﬁg!ag or s u 9{5}6 k) rlftc fegé §%ﬁ$| ; FE%% %m?a?geﬁgc“ed
abovaniagdetroquiresiu t&;Ecnﬁutdesbgarreguﬁss fdrtahg patiRulads phtkeym will depend

In some e di nent ? R7.is unsu b ituted or
URQFs YAl e RE0ES defuding the @F&a\errynef W ePseitc $mpquad employed, the
agén Eé’cg's\tvéltngt %gné?ﬁl RHRE btatud! &4, §rdr, Gyt a@ﬁhﬁﬁﬂratndnﬂ rat® e

imbodi ment s, is unsubstituted or substituted

emtwno@lyaglcombmlon land Seredgmird of thertreatin®phygcian.

ot PR SoctiL g HpBeelith BhenEn e st padins BeRr dhude bu
aréinofHmRt@togHdsphate, lcitr6), malfsm@fillafm BhPacekdfe.l A more complete list

unsubstituted or substituted al koxy including but not
can; beifowerl inghe fawred StatastRiwrmpcengist i tuted C - C4al koxy.

In s :
sub s?%&‘?{%g ot”?enfgﬁzl&l A l%ggrtél?ﬁ}é Y #llaglg?sgla agents and kits thereof
include bat dre ubeldmﬁed suatnitolitlectose, séebisl, dextrannFiRolEand

enbodi neng, R7 is unsubstituted or substituted am no.
P@ﬁ“§b@%“@ 88(%%3}3 R7 is unsubstituted or

Subsg b LG RGYL lﬁﬁﬁ ARt Ark i d kits thereof

acyl %)%y,l unsr?%stﬁeute or15 rs%?ﬁf%ﬂ%%%{l%e?%%}xy,ls ereo
inoluge bst are nbeliimoed sudssoibicarced cabtkimeymandthivglycerol, sodium bisulfite,

nsubstituted or substjituted sul fonam do, or
Hgﬁﬂéﬁtalbt'%’ﬁﬁ@ %"r““§iffk5‘§l4 lé‘d’s'éfﬂ C4sul fonami do. In sone
enboglb 1Bz St orf¥ids §sem|19thevmbﬂ?at'1c§1 of dlagrl(:)stlc £dentsOnd ks thereof
In some enbodi nents, R7 is selected fromthe group
include byt arp QOblﬁmdydatmethMrgbxwzrmamiycthyheoe glynols propy lenhglycol,

nbod' nts, ,R7 is - - CH3, n- pr.op ropyl,
Pl e praign grosidats, SrBRALBpn P BRE R et ent o
pd’l@(%ﬂy&ﬁ?'lleﬁe)ﬁbiw&)xyp?dﬂyﬁdil)é}pol)ﬁ(bkyéw}tlené})b%c‘k@:'ob&l'ymers (Pluronics)
het er oa , Y oxy, am do,” am no, acylo
ang Ilreishye: aifbmﬁgfll solubilizing aidh anei rodyetitenesglpenli mdaﬂlw)mcs
substituted with one or rmore of al kyl , heteroal kyl,
al kenyl , al kynyl, cycl oal kyl heterocycloalkyl, aryl,
het eroaryl, al koxy, am do, am no, acyl, acyl oxy,
al koxycar bonyl, sul fonam dé5 hal o, cyano, hydroxy or
nitro, each of which al kyl, heteroal kyl, al kenyl,
al kynyl, cycloal kyl, heterocycloal kyl, aryl,
het eroaryl, al koxy, an1do an1no acyl acyloxy,

o . - .
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unsubstituted or substituted cycloal kyl including but

not limted to unsubstituted or substituted
w@0esg9pet oal kyl . 1 nsome enbodi nents, R8 is  PCT/US2009/000096

unsubstituted or substituted heterocycloal kyl. In sone

enbodi nents, R8 is unsubstituted or substituted

het eroal kyl including but not [imted to unsubstituted
capolysnersit i t uted C - C4heteroal kyl. In some enbodi nments,

R8 is unsubstituted or substituted al koxy incl gﬂ g
but Rettenosiats veefuldn theRreraptioR efliagnostinagents and ereof

t
e T U I N 8
maths ] lpsapyl ot btdybparahdnst ituted CrCamido. In sone

enmbodi nent s, s unsubstituted or sub3|tute am no
In s ﬁ@@ﬁﬁw%magmﬁg eanidfhiere RpBq et one fundtion A

reﬁh@ﬁé hééﬂt 8sh ASY ServaIBS 4 BAbiIEA B8l a BHRS Chd W6 gerve as a transfer
acyl oxy, unsubstituted or substituted G - Cdacyl oxy,

ligand L btophilizatibrogid sabslsd serveds alkrusgr andibbary or coligand and so forth.
unsubstityted .or,substit sul f onam do,. or ., .. .
insubls Pl B E080 pheEY RMeoRtin JRfafhuaiona degrmined

beabagitPentsnsiddtations bk are iMRbME chses specifidfor that coMponddk and in
In sonme enbodi nents, R8 is selected fromthe group

otbgrr@m depgndsnt ey themaupd pbarpthessampprens or the pseseacoANgkamount

oWEfypin’ T oKl AERE R ALE s ESEPERNYS usea

th\ﬂh\@ﬂl Fi8e it dekicad effeﬁ:lt bEﬂmIfonﬂllllkmmll Thdde@ir&aéﬁfedt pf the formulatlon
het er oal kyl. al kox am do, am no,

lsaw 69&@3?‘%’1‘8/?“&/ e <an poHhesiza she Chagr}%tl%asqn&ﬁ%d We a high degree

A e o By Ol it i

dihgncstioatfyhnatwlnlabwt, thamsda)se stane obthagmayient. acyl oxy,
al kO@{ec@]r bony. sul.f onam do al o, cyano, hydrox

nitr 3RS f: kits,p ‘]peeﬂreksﬁpt digclosure, §0 cant B Fjtten mstructlons
fof Itﬂ%)’ﬁ"rﬁéﬂcu?@’é}{dQQH‘ﬁbl foll &6 ARHES RAhK MiaFn@srtﬁélaﬁents These

het eroaryl”, al koxy, am do,” am no, acyl, acyloxy,
inaliriasiops may dayafixedrto oo boment dbthewials erseltiie dmtainer in which the

bst.i,t ut ed

el ek 00 dyonie SEmey R ot A e orodepted (e package
ingdtgent. I n sone enbodinents, Xis -(CH R 9J) and z is

an integer of 1, 2, 3 or 4. [00193] In sone

enbodiTaE AeRrasregents, ukeaseund qonirast agents aks metalipphnraiargyticals for

u§e g#ﬁ%b&?cegggaﬁg &%égﬁyé «%jr't}'ag %é&%ﬁ%g{?l r?%g ttcg [heré)d user in their

ﬁmmfdblhstn 4 formdlation softainet wyptchlishialoaahiey, as Iehh‘érlﬂjllyﬁghlﬁldéd solid or
not lim Sed to unsubstltut ed or supstjtut
ancagueges Al yiank yihe epg %rféccgﬁﬁwaﬁsmlygphlmeci golﬁiewnlgf Waggr or saline
r
R L oSBT oR B P RD s i AE e e o Risquuion
fmnulanemlasprdwdedd or substituted C2-Cioheteroal kyl. In

sone._.enbodi ment s, bstituted .or substjtuted .
het ef B&F g"Pﬁt?l%&P‘ﬁgWE?JF [ SRR SERtigBPi APsLIan i Istion

toffogPdph§ ! MRUL QittaleRmPoP REL G iRAddeHhandedEhP4le \W&ﬁﬂ Wer'a?za to

any of "the above, in sone enbodi ments, X is -CH2

detmmﬂ-lﬁmmtoﬂbl@@gmhlza;dm\@w@mmeasmover %I(eCHZCHs) In

en, X is -CH -, -CH(CH3)- is,i .
SRR A e B e e S b S s p Pherein
ark 155 By 1881 el sRR casedf the hgetRQIRay e@lmsﬁseﬁ@ﬁérmgaa éomcs%ulna and/or
absent. In sone enbodi nents, Y is -
mleg(rmd))ag_descr@(edd))erem tm@m@ﬁompomd@m@xmsuc agent of the
-N(R9) C(R9) 2- (such as-N(R9)CH2-, specifically -
N(CH3) CH2-, N(CH(CH3)2)CH2 - or N(CH2CH3)CH2-),
-N(R9)-, -N(CH 3)-, -N(CH 2CH3)-, or -N(CH(CH 3)2)-.
In sone enbodi nents, Yis 3¢(=0-(CHR9) - and z is an
i nt eger of 1, 2, 3, or 4. [00196] In sone enbodi nents,
X-Yis -CH2-, -CH2-N(CH3), -CH(CH3)-NH, (9S)
CH(CH3) NH- _or (R) -CH(CH3)-NH. In sorre

W7 N1 1S 7~~1 1S\ ~1 S

.
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enbodi nents, Wi is a bicyclic heteroaryl having at
| east one heteroatom e.g., a bicyclic heteroaryl
whanwbgpoat | east one nitrogen ring atom | n SOPET/US2009/000096
enbodi nents, Wis a bicyclic heteroaryl having at
| east two heteroatons, e.g., a bicyclic heteroaryl
having at |least two nitrogen ring atons. |In sone
in@ Bt MRvdeSampé, the neethdd ey compricreaaingla &mvﬂdugdwm an imaging
heterpatons in the ring which Is connected t

agehhto TR ddlisanestc aganf.@s éew@% h?relrhelﬂ@fle,tarewxaﬁmkf rslge method

mga\é\%n Eﬁgéé&%hn g'sa{(?)%g?egrﬂ olafe ltggulé w&oﬂece%é&ﬁ%\ﬁd of the

inveftemodngbmb awiengthé memﬁtelme omicenie, may be a canbomybddmpnsing a
eroar |, having fo ni trog in rin

at o
dervagiyes  Rdionamia LA R fisrend amine, or the
hlée amhgplnltéhl'rﬁﬁf'a?ezﬂbf&:&legfa@d@%ﬁ%ﬁ%’ef&ﬁ i¥dluding the Examples. The
upsubstituted or substit
megthadinmay- Rrthet dwﬂpr@#-nsmbﬁaxgcdnd{o:ﬁ pBri iy thie woohipouidd grid/or diagnostic

bstltu substitu
R rdoE PR O RbisETnEsably 'ty colirmnbioraesplys HPLO).
cryStaRizhtioH, @ﬂitraﬁr(ﬁ\n'scﬂ%rﬁ ek REdtioR; Shd/the lli(@oiﬁglnelﬂi‘)dsrﬂ also compnse
émbodi ments Wi is one of the follow ng: wherein
chaya;ntergv@hon phthe compouprhandéor dmmstl@@gembhhmss %nekybmetry, NMR,
%{ﬁ , al kynyl, cycloal kyl, heteroal kyl, or
e 8r08ycloalkyl; RL 1is H alkyl, halo, amno,
am dThe bytapsunds and/ondiaguastic apeht§3L2the prdentaliscidsurecopane,

al kynyl . al kenyl, hal o, aryl heteroaryl
pisaard seilanpa theyarocedyeassigsaeihed hargim oln soBIeasSH the campgund

USSR 8y T ST BB i
a E%irbd.n)[l @ocpiduch as somrbo&yﬂhx)zthldmnylshahm dster, qrAhhig, td form a

R T N M
mBfet WithQdBRAro: 8l ine REGFRNRE g, Wzﬁ@)R“Zt&MQH@deroxamate ester.

unsubstituted-or substituted-alKyl nsubstitu
Inssoloet Gases, det hpldkesayldmine dsubestvie tuetyelee sbstgtutedtwithua eleklator moiety.
al kynyl , unsubstituted or substituted cycl oal kyl,
unsubstituted or substituted heteroal kyl, and
Séitmydpt i tuted or substituted heterocycl oal kyl . [00204]
In some enbodi ments of W, mhenR a is alkyl, aIkynyI
cycl oal kyl , heR%RéaIkyIFb%¢/ﬁeterocycl IRy L,
B
e of

substituted b a1£+_LmﬁiL or ﬂUbZOS]
In sone enﬁ%&&hen s, RI1 is a nenbéésb oup

consi sting of hyd@ogen, unsubstituted or §hbst|tuted

al kyl, and hal o, which includes -1, -F, -, or -Br.

In some enbodi nents, RL 1 is unsubstltuted or

subsHi omestmbadiments, the ap@ppyng ad/osdiagnest agentmay ke aunthesized

{

Xﬂfg?ﬁégggfongﬁﬁﬂ%gyﬂ C%Pbcﬁgl % @Rd f unsg@ﬁi( %gﬁg 3&% which
may bs furthet eabstinged with, foaebmp\r‘efn cHeliaOmbietyd AosOWn in Scheme 2,
reﬁntmd' VA cna%l?oxa Rggtyﬁrlnmew sw@ ééqxvﬁfréae W%Tﬁ?ig/ﬂﬁmyemw acid,
WH{TEQS tHeh sﬁl?srtlmg@gtet € BQQ%:QKM 5‘5 011181‘151 5 a leaving group, i.e.,

odi nent s, - X- Y-

' YnRﬂ @thessn FO@EO&vmgwgmonanéﬂﬁodmpnsdssn chEthprinsoietymenber

of "'the group consisting of hydrogen, cyano, hal o,
unsubstituted or substituted al kyl, and unsubstituted

S@ensiiPsti tuted al kynyl unsubstituted or substituted
al kenyl. In sone enbodi nents, R12 is unsubstituted or
substituted aryl. In sone enbodi nents, Rl12 is
unsubstituted or substituted heteroaryl, whichincludes
but is not limted to heteroaryl having a 5 nenbered
ring, heteroaryl having a sfx nenbered ring,
heteroaryl with at |east one nitrogen ring atom
heteroaryl with two nitrogen ring atons, nonocylic
heteroaryl, and bicyclic
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heteroaryl. In some enbodi ments, R12 is unsubstituted

or substituted heterocycl oal kyl, which includes but is
wmedaoolosguet ed t o het erocycl oal kyl with one nitrBQEOSI0090P0096

atom heterocycl oal kyl with one oxygen ring atom R12

I's heterocycloal kyl with one sulfur ring atom 5

nmenber ed heterocycloalkyl, 6 nenbered

hetRerpgcycI 341 sat ur at Epl het erocyclpglkyl, RZR3
unsat ur gtie eterocyclow metero ycloalkylﬁp?&ﬁﬁ%rNYyR4
RawXungfat ur at ed noi . nnlety(Ranhec edOHo t he el

heterébycloalkyl ring, heterocycl oal kyl substituted by

oxo, and heterocycl oal kyl substituted by two oxo. In

some enbodi ments, R12 is unsubstituted or substituted

cycl Qamisyplindsiang ldiughagnctagenu@ @esdribed henéut Mag ¥isb bp somiitsized

cycl obut yl cl opent cl ohex cl oal kyl
u%@ﬂag%rrquaﬂ@&lqs&y; kaﬂ\eme&eyﬁ aevé foem gy Oh*&\'% gbaﬂds carbon-heteroatom
aatnldrtﬁé ﬁ_g ?dr%&&mﬁ&%ﬁ%ﬁoﬁgof ﬁlletcgﬁl SMﬁdsgﬁh lfiYAgnf)hrbg’agents may

n 'sone e IS unsubst tu e
beshisled taidethrarhet @ja aainbpetiidri thicathat, estarsthinekiet, whade,ohiourea, or

ubstituted acyl oxy, nsubstitute r supstjtuted
othf k‘HﬂS’i‘&%ﬁ SB Ag;me °Fi?é269§hflf1ﬁ‘°§ Bipeetyd m%gaeﬁv@ﬁﬁﬁt%%h%ﬁom%n dor
dlhén(ﬁ KXéent @laka)ﬁ%lde fhkgnyl . aryl, heteroaryl,

het er ocycl oal kyl, or cycloalkyl, it is substituted
wi t hThdse b kedinary |Sh11Lstorﬁa:e atrbod]hsatie toseknat Ri@blegnethods for

SRUES RS > SRatic SR e R ivdinkeg oo eramle,

méihbls ﬂfreauplldg aslqﬂs a&ﬂ’@@ﬂﬁé’ﬁtﬂ% as%ﬁﬂb?&&dré filykelow, may be
al kynyl , al ken eteroaryl, heterocycloal k

y
usgfl 1 thel cortery pf t¥1¢ nnwegtlgrmssﬁom@p@mndﬁ tinkaga bebYRen @ortions of the
| 0

b BT SR AL e bR RSy g ot e
useyl o:d) ﬁﬁhkaﬂ ethaldf@tmambn mydpectiael ¥l OF or@x ampel, f»aynon bf d thiol with

substltuted with one or nore of alkyl, heteroal k

angliyl pecieneqypRAINS & lFaVBSIKMP (St f@#‘bé%ﬂl dagsyis(or tbfrlw) may
Y,

E‘tiﬂ g{( @2‘2}%{ on(?l %| l%eggée%‘%g% ﬁﬁ%&ﬁ%r ﬁngenagﬁflté/r%‘ﬁ/ i.e., a thioether.

Incsometermbodﬁaerhs ahe wérhpdundk oy Hiaghestie ragerdthkydy, inalukde ay}hlpurea

iy U R 10 BBl i
ac@rléﬁ%ﬂ%’h@ﬁ rswweeﬁranamuf;@ﬁ@raﬁw%othﬁ&%&atbﬁme

Substi t ut ed. 11] I'n sone enbodi nenfs, R12 of Wi is
one b]fsomeecafs@l, tl@angmmbu atactien may e utiliged to-form akyide Mnges of

.= E -/ 5 Pr. 021 | di [

inkaits, U8 Frterenienr! BB RIPGAT RS NAFS PHRRGLeT

nislebphile (#.g.2hk¥didic hatRopland) Math 1rﬂ@ry di¥%eliodiry #ohol in the
al koxy, and R12 is H, alkyl, al R% yl', al kenyl, hal o,

prgsejice OEéﬁﬁw&épﬂcarbﬁérléwci Bh| tppse aforéiparyskilkip the af would
besfﬁﬁ? e%g l%eaﬁbfdpnﬁwael n]UCle%Pﬁllrg Qﬁta@fé%ﬁ&& 1h% partlc% ﬁ%bpllcatlon

Fckrestxamtey fda@ﬁd)lkbétwea’i a® al@blcxﬁlahy la. phbﬁbl&mﬂa *ibdatbieohditions may
R11 is amno and R12 i.s al kyl, halo, aryl, heteroaryl
PIREYGEr AT Kl eélaffrkyhlle EﬁaCE%PWR‘W“ alFﬂh%lé‘ﬁ@ C@fh%ah?réﬁfi or thiol
some
urﬁ#ﬂ; Mdfs#gmu;&ngg%f%y a{;ﬁn %ﬂg‘%g%%{slg {eP% ecmle”y.
heteCompyhubhndﬁu@moﬁnhqﬁnmahksmeRhmemsmaﬂhhocammnaia
is C arboxylic .acid, acy
Phasp &%%Ayﬂag%%né%&mqoémm Ay ggweat@ﬁs@awr?ﬁs
f r
A e A S L
prEssmael bADEAA) ofdiByclacatbodiinBde INCCY, Additionsll metitbdsfor synthesizing
VI-B, VI-C, 6-C, 6-C2, V-I1-D, and 6-D. Formula 1-A
Formula 1-B Fornula 2-A Forrmula 2-B Fornmula IV Fornul a
V Formula V-A Fornmula VI-AB®rnula 6-C2 Fornmula VI-D
Forrmul a 6-D I n anot her enbodi nent, the conpound of
Formula | is a conpound which has a structure sel ected
fron1the group conS|st|ng of Fornula VI, 7- A VIII

- o — 'Y —
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[00214] Any of the disclosed elenents and their

substituents for the conpounds of Formula | can be
was@d/osg2any conbi nati on. {00215] | n one aspecPCT/U82009/000096

conmpounds of Formula I, 1V, V, VI, VII, or VIIlI, R3is

H CH3, CF3, d, F, aryl, or heteroaryl; B is alkyl or

a noiety of Formula Il;Formula Il wherein W is aryl,
pHmeplafrﬁ&rasters hetdegmya Iuoabkwam;ﬂ:er saytgh@calﬁwi al ModeSn H

pr opyl

tro
_fp:ﬁaaspnagumza sCl?ﬁ€|PéeSSh9'st&<grk %Qpén@e CAniehts of gfhich are

He teger of 0, 1, 2, 3, or 4; Rs,
'"FQ%%% dﬂlgg§%1r%fekn}3€ X is absent or (CH2) z is 1; Y
I s aDteninethodNfdR fBIming @arbohdartidh HohiNhhy be MSed ® synthesize
hydr ogen, . G - C 10al kyl, C3- Crcycl oal ky or )
C%@O@lawt%?wsuwge%sww *pfy?laz%lpb 6§/P{eﬁf‘d?%th%§‘5 As used
hé?%igl'n‘u %tatﬂlfe-)gg %]“oi&m%hﬁtéls’a%%n itd &Bmﬁmgé}ﬁ CI_émotfhe art and
refelrs toor cemi&l ireactibiyii whichawooe®ting (specmretxnhemgb Ipa.nmers in the

i S ar&:ri het er oar&l het er oc I oal cl oal
PIRETPEOL  UERIaTOiela BT REEOTTEE B Byl
foRth i caPborPERBRN @ dle F¥nd BetW&dthe Y6 F&Eﬁm%%bé%fe@ and ethylene asa

nitro, or phosphate; qis 0, 1 or 2;
bypgoduck Examplesofdifferent kindg d—mrtathezlsweacmonmnpbldmw :

-NGR .9) - r .-NCR CH(R9)-: R9 | dr agen, pethyl .
PR e Jlip et W okp i o ASY BT difefeethesis
alRyreyhyththesih @R me@hedis, anid/lhe like! Yy piRhlY, metathesis reactions are

het er ocycl oal kyl, cycl oal kyl , cyano am no, carboxylic

pestarped i the PyRsaRdsoHyd metgthegisicatalysy, odpeirmay pormpaserathenium,
mﬁ{Bﬁ&{uBé of ?ur%g%@dggggbqun @Aeq?_ﬁoné!a}élys ?bebs \ﬂdd ge%ratlon

caltajymSemﬁckl’-'sx:amya)l | which is aryl, heteroaryl,
het er ocycl oal kyl, or cycl oal kyl ; RLis H, -F, e ,
-CN, -CH3, isopropyl, -CF3, -OCH3, nitro, or

S %o_ﬁate; R2 is hal o, hydroxy, cyano, nitro or
&Espate qlsO 1lor 2, R, R6, R7, and R8 are H, X

s (QERRZ i,S &b abﬁéﬂl.and RL,1 s
am no. SREZang 5o B "ﬁ? tﬁ& al kynyl Egﬁyl hFC CHz
aryl, heteroaryl heterocycloalkyl cycloalkyl cyano

box d Kk b
o R HR L oSl RSO e e B sy of
cdmpouMds Md di¥grosti®agerhd. ! For%&aﬂnﬁle"‘a ChidideSRty Yel rea®®d With

B'is alkyl or armletny Forrrufall which is aryl,
vatue sprarep lin thegireseaesef omleke) catakyst to;f@rtnm hhkages irRluding biaryl

cthtrs ciPtyloneS Ryknalapals EERESTRES and Sydens oilivg. bfeRes, Bha the
lijeh &; of@rdss-cBuplingdreactionS3uitdBhe fokGse Ale BEntaxk o fithe X
zis 1, YiIs-N(R9 |sh¥ldroen

mﬁ@%t}(wpnclgt;ie @p@lma@hgomqsglra/%p‘;;t{qj@tzlg]s, ackaSsidl c$uzuki, and

ot@f‘rﬁ’?ﬁ{eﬂggi&glo&gn’@@%&g&n%@ sﬁglrxﬁ"g{e’ aél ygulgl’qe;élbleotylsgl’ectotﬁe
ammb;ﬁia}e @hcthtts ’makayd’tsl anﬂ\:iﬁeachem SOmﬁt;/dns fhesyartasizig, C;l particular

het er ocycl oal kyl, or cycloalkyl; RLis H -F,
des WCQ@%‘@% 1AgPQPUC ageps -OCH, nitro, or phosphate

[
G G e R S S
didgnoski RegenGH{d=enibed HRBeins Foy eixamgse,, “‘chigl hohemisiry mhj’lyé'utilized,
nd. s, - N [,0022Q] The invenption.al so provi
w@eﬁlﬁ%ﬁbwwﬂﬁmoﬁww A AN SRR BR SPCAES AP an alkyne-
I

R A S L e e B L
i ndependently CR7, S, N, or NR4 wherein no nore than
two adjacent ring atons are nitrogen or sul fur, and
when W1 is S, one of Wa 23and WA 4 is N or NR4,

[00222] Wb
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51is CR8, N, or NR8; [00223] B is alkyl, am no,

het er oal kyl , cycl oal kyl, heterocycl oal kyl, or a noiety
wo@tooBosset a |1; Fornula Il [00224] wherein W iBCHU$1009/000096

het eroaryl, heterocycloal kyl, or cycloal kyl, and

[00225] g is an integer of 0O, 1, 2, 3, or 4; [00226]

Wl is absent or is a heterocycloal kyl, aryl or
mhysbe pedioryednmidet mild cONRAGHs ahdi witlabigbnoletance for-a(vade fange of

2 Td each i nstance of z |ndependently IS an i nt eger

fuggtinal grougs. 4. [00228] VY is absent,

) ﬁg Q)so&n(e ége's% comﬁ%'ﬁuﬁ?l)r dmgﬂ%sﬂ@hgér@ﬂ%&) 1&1%3 Q})eptlde

pol@tepOye, (@%X)Zpt;d({n@ﬁﬁ:ﬁg] whith lmayl‘l}cchyogemzechhsklyg yarious known
het eroal kyl,, al kenyl, .al k [,

miBpdt CoR el RoPIdeky il bl Dt nd Pt pics gre elongated by

dépe&em@mé aiphstaImﬁé &OKY C- @Hhﬁﬁl redfiuband Q&}thg P/ XX Yuitably
al koxycar bonyl , sul fonam do, hal o, cyano r oxy

pnafected anph@epﬁahrepglua peptidsrlinkagbusing tahe r{l@b@@&jes@ﬁoqu This
het I I
deﬁ)é(%%?tb ngﬁ%ﬁg rgFeSaAuree §¥ry¢ ;E?W* 1¥ Hbe (ﬁ% §f|qu~¥nce is obtained.

met@ma{gxdaalbwksfomxmuh tidofetituédtiaffino a@mé in DQYPIKY fashion,
al koxycarb sul f onam do, hal o, cyano, hydroxy,
orrﬁonﬂ?flsam@,fbﬁyﬁ%ar@entmwg to wveedraﬁbwa@@ds)[ @mqmmnucg both

B0y S Ao 5L U o AR ity
daodbdddnal ami Géepelule ey, $5,anégemnsd.al kyl, al kenyl

al kyng/ cycl oal kyl , heteroal kyl, al koxy, am do
am nbhe BeRjides, peliperydes ap 8% iBIeieS rr@ma’rserbsﬁmbeswed using

adS?tanted Q%QH% %g@,ﬂﬁ%eﬁr 1Rlaldi%on E&%%@Je&@%hﬁ)ﬂo@mr peptide,

I's |n tlhy hy rogen,
palgpepiidy ahd)]ad:ptgdlomlﬂmetlesmlyﬁsimé Kydcribed 1r(&tewart and Young, Solid

PRsE (P it hpsis i RAETS oSt o cBARURRaLL: D84 Gross,

MeRhitfed UdbnfseraePls.f Do W[p]‘bdewzznal)ys\?s Lynihbsds, w;’olgg}y‘AV(ﬂ h1 2,3,5,

are defined as follows: [00235] I'n some enbodi nents,
amd 9, S\oaemicPresy, Now Yk, (19802987); Bodsanzky idpoide Eérnmytry A

WB .2 i o} NR 37 ns

Pl raftoer, SR 2oty et YR EPSRRanS Biasaty gl T
PERNEe @,«Mzuaﬁpmeszmpﬁng@r Neono %8984[)00239] I'n
some_enbodi ments, the corrpoun of Forrmula I X has a

st r uBkaeQuDYRE BRMWesn AVeramie acd derivatiyes @p agunsied apda geptide,
p(}jlg;gehg% gf?;;tﬁ\%%ﬁ]dﬁletsl ’Nﬁﬁ ’pe%@%oly}é\&tﬂde‘ ot p%?don?i%h%ra%mems,
or the cyclization of a peptide, polypeptide or peptidomimetic can be carried out using
standard coupling procedures such as the azide method, mixed carbonic acid anhydride
(isobutyl chloroformate) method, carbodiimide (dicyclohexylcarbodiimide,
diisopropylcarbodiimide, or water-soluble carbodiimides) method, active ester
(p-nitrophenyl ester, N-hydroxysuccinic imido ester) method, Woodward reagent K
method, carbonyldiimidazole method, phosphorus reagents such as BOP-Cl, or
oxidation-reduction method. Some of these methods (especially the carbodiimide) can
be enhanced by the addition of 1-hydroxybenzotriazole or 1-hydroxy-7-azabenzotriazole.
These coupling reactions may be performed either in solution (liquid phase) or on a solid

phase, such as polystyrene or a suitable resin (vide infra).
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(v) WB1is N4, W8 2is N W 4is CR7, and W 5 is
CR8; (VQWB 1is NR4, W8 2is N W 4 is CR7, and W 5
is CHR8; (VH W8 1 is NR4, W8 2 is N, WB 4 is CR7, and

Wb SThesfublctidnal gloup¥\8f theicendtitdent Whird acsdé\br aWiné atid nﬁRVe,tlcs are
and Wb 5 is NR3; (ix) WV 1 is N4

typisally Protstefpdusingghep@ipling yeaggons ﬁosavmundwzeq %Onéﬁzbeme\éomed-
The protecting groups that can be used are listed in Greene, Protective Groups in
Organic Synthesis, John Wiley & Sons, New Jersey (2007) and The Peptides: Analysis,
Synthesis, Biology, Vol. 3, Academic Press, New York (1981).

The a-carboxyl group of the C-terminal residue may be protected by an ester that
can be cleaved to give the carboxylic acid. These protecting groups include:
€y alkyl esters such as methyl and t-butyl;

) aryl esters such as benzyl and substituted benzyl, or
3) esters that can be cleaved by mild base treatment or mild reductive means such as
trichloroethyl and phenacyl esters.

In the solid phase case, the C-terminal amino acid is attached to an insoluble
carrier (usually polystyrene). These insoluble carriers contain a group that will react
with the carboxyl group to form a bond which is stable to the elongation conditions but
readily cleaved later. Examples include: oxime resin (DeGrado and Kaiser (1980) J.
Org. Chem. 45, 1295-1300) chloro or bromomethyl resin, hydroxyrhethyl resin, and
aminomethyl resin. Many of these resins are commercially available with the desired
C-terminal amino acid already incorporated.

The a-amino group of each amino acid is typically protected, e.g., by an
o-amino protecting group. Any protecting group known in the art may be used.
Examples of these are:

(1) acyl types such as formyl, trifluoroacetyl, phthalyl, and p-toluenesulfonyl,;

2) aromatic carbamate types such as benzyloxycarbonyl (Cbz) and substituted
benzyloxycarbonyls, 1-(p-biphenyl)-1-methylethoxycarbonyl, and 9-fluorenyl-
methyloxycarbonyl (Fmoc);

3) aliphatic carbamate types such as tert-butyloxycarbonyl (Boc), ethoxycarbonyl,
diisopropylmethoxycarbonyl, and allyloxycarbonyl;

©)) cyclic alkyl carbamate types such as cyclopentyloxycarbonyl and

adamantyloxycarbony],

"(5)  alkyl types such as triphenylmethyl and benzyl,

(6) trialkylsilane such as trimethylsilane; and

@) thiol containing types such as phenylthiocarbonyl and dithiasuccinoyl.
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S, W2 is CR5, W4 is N, and W 5 is CHR8; (xv) W 1
iIsS W2is CR, WVB4is N and W 5is N (xvi) W
1 i ST¥picalB-2mimd febectiMBgréupsaileitherdBddborFmec. NB8ny amino acid or
(xvii) WB1Lis N W 2i1s CR, WB4is S, and Wb 5 is

anumg acidapimgtic dagvatives spjtablg protgcsedios peptisle sypthesss aerronypercially
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The a-amino protecting group is cleaved prior to the coupling of the next amino
acid. When the Boc group is used, the methods of choice are trifluoroacetic acid, neat or
in dichloromethane, or HCI in dioxane. The resulting ammonium salt is then neutralized
either prior to the coupling or in situ with basic solutions such as aqueous buffers, or
tertiary amines in dichloromethane or dimethylformamide. When the Fmoc group is
used, the reagents of choice are piperidine or substituted piperidines in
dimethylformamide, but any secondary amine or aqueous basic solutions can be used.
The deprotection is carried out at a temperature between 0°C and room temperature.

The amino acids or amino acid mimetics bearing side chain functionalities are
typically protected during the preparation of the peptide using any of the
above-identified groups. Those skilled in the art will appreciate that the selection and
use of appropriate protecting groups for these side chain functionalities will depend upon
the amino acid or amino acid mimetic and presence of other protecting groups in the
peptide, polypeptide or peptidomimetic. The selection of such a protecting group is
important in that it must not be removed during the deprotection and coupling of the
o.-amino group.

For example, when Boc is chosen for the a-amine protection the following
protecting groups are acceptable: p-toluenesulfonyl (tosyl) moieties and nitro for
arginine; benzyloxycarbonyl, substituted benzyloxycarbonyls, tosyl or trifluoroacetyl for
lysine; benzyl or alkyl esters such as cyclopentyl for glutamic and aspartic acids; benzyl
ethers for serine and threonine; benzyl ethers, substituted benzyl ethers or
2-bromobenzyloxycarbonyl for tyrosine; p-methylbenzyl, p-methoxybenzyl,
acetamidomethyl, benzyl, or tert-butylsulfonyl for cysteine; and the indole of tryptophan
can either be left unprotected or protected with a formyl group.

When Fmoc is chosen for the oi-amine protection usually tert-butyl based
protecting groups are acceptable. For instance, Boc can be used for lysine, tert-butyl
ether for serine, threonine and tyrosine, and tert-butyl ester for glutamic and aspartic
acids.

Once the elongation of the peptide, polypeptide or peptidomimetic, or the
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W 4is S, and W 5 is NR8; (xxiv) WB1lis S W 2is
elbhga®n4nd sydliRdtiomofa Wl:lﬁ peﬁtlm peﬁmtl@/l)mfdﬂlc]ls Ic6mﬁ,ete‘d/321 of the

is N W 4is CR7, and .S XCVi )
PIR#FCHIng Erayps g8 rampyedorizor %Hq% pbasessym egix sm nrytewrlg g@ups are
retiov¥8 irPwhter nf#hinfr as dictated by the choice of protecting groups. These
procedures are well known to those skilled in the art.

When a solid phase synthesis is used to synthesize a cyclic peptide or
peptidomimetic, the peptide or peptidomimetic should be removed from the resin
without simultaneously removing protecting groups from functional groups that might
interfere with the cyclization process. Thus, if the peptide or peptidomimetic is to be
cyclized in solution, the cleavage conditions need to be chosen such that a free
a-carboxylate and a free a-amino group are generated without simultaneously removing
other protecting groups. Alternatively, the peptide or peptidomimetic may be removed
from the resin by hydrazinolysis, and then coupled by the azide method. Another very
convenient method involves the synthesis of peptides or peptidomimetics on an oxime
resin, followed by intramolecular nucleophilic displacement from the resin, which
generates a cyclic peptide or peptidomimetic (Tetrahedron Letters, 1990, 43,
6121-6124). When the oxime resin is employed, the Boc protection scheme is generally
chosen. Then, a typical method for removing side chain protecting groups generally
involves treatment with anhydrous HF containing additives such as dimethyl sulfide,
anisole, thioanisole, or p-cresol at 0°C. The cleavage of the peptide or peptidomimetic
can also be accomplished by other acid reagents such as triﬂuoromethénesulfonic
acid/trifluoroacetic acid mixtures.

Unusual amino acids used in this disclosure can be synthesized by standard
methods familiar to those skilled in the art (The Peptides: Analysis, Synthesis, Biology,
Vol. 5, pp. 342-449, Academic Press, New York (1981)). N-Alkyl amino acids can be
prepared using procedures described previously (Cheung et al., Can. J. Chem., 1977, 55,
906; Freidinger et al., J. Org. Chem., 1982, 48, 77).

The chelator is selected to form stable complexes with the metal ion chosen for a
particular application. Chelators for diagnostic radiopharmaceuticals are selected to
form stable complexes with the radioisotopes that have imageable gamma ray or positron
emissions, such as ''In, %*Cu, 60Cu, #Cu; ’Ga, %Ga, 8Y, 1¥Gd.

Chelators for copper and gallium isotopes are selected from diaminedithiols,

monoamine-monoamidedithiols, triamide-monothiols, monoamine-diamide-monothiols,
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is CR5, W8 2is N Wa4is N4, and W 5 is N, (xxxi)

W 1is CR5, WB2is N WB4is N4, and W 5 is NRS;

(xxxii) WB 1is CR5, WB 2is CR5, WMB4is S, and W 5

diamiredRXimés ¥ud hyJraxifiesl Tise %tor%e%ehéraﬁﬁ%tra\dsmétei \Slthdonor
and Wb 5 is CR8; (xxxiv) WB 1 is CR5 21is
atgms gelegted, framtrggeng Owgwd@»@w)w@l p%lﬁcmomwdzthps

h%me\éﬁmﬁ' bedr §pr(ﬁ9<9m\élkroup which can be displaced either prior to using the
reagent to synthesize a radiopharmaceutical or more often in situ during the synthesis of
the radiopharmaceutical.

Exemplary thiol protecting groups include those listed in Greene and Wuts,
Protective Groups in Organic Synthesis, John Wiley & Sons, New Jersey (2007). Any
thiol protecting group known in the art may be used. Examples of thiol protecting
groups include, but are not limited to, the following: acetamidomethyl,
benzamidomethyl, 1-ethoxyethyl, benzoyl, and triphenylmethyl.

Chelators and chelator moieties for such metals as indium (e.g. '''In), yttrium
(e.g. *Y & *°Y), and lanthanides (e.g. Eu(III), Gd(I1I), and Dy(III)) are selected from
cyclic and acyclic polyaminocarboxylates such as DTPA, DOTA, DO3A, 2-benzyl-
DOTA, alpha-(2-phenethyl)1,4,7,10-tetraazazcyclododecane-1-acetic-4,7,10-
tris(methylacetic)acid, 2-benzyl-cyclohexyldiethylenetriaminepentaacetic acid, 2-benzyl-
6-methyl-DTPA, and 6,6”-bis[N,N,N”,N”-tetra(carboxymethyl)aminomethyl)-4’-(3-
amino-4-methoxyphenyl)-2,2°:6°,2”-terpyridine. Additional chelators suitable for use in
the inventions are described in U.S. Patent No. 5,362,475; U.S. Patent No. 6,676,929;
and U.S. Patent No. 7,060,250, each of which is incorporated here by reference in its
entirety. Procedures for synthesizing these chelators that are not commercially available
can be found in J. Chem. Soc. Perkin Trans., 1992, 1, 1175; Bioconjugate Chem., 1991,
2,187;J Nucl Med., 1990, 31,473, U.S. Patent No. 5,064,956; and U.S. Patent No.
4,859,777, each of which is incorporated here by reference in its entirety.

The coordination sphere of metal ion includes all the ligands or groups bound to
the metal. For a transition metal complex to be stable it typically has a coordination
number (number of donor atoms) comprised of an integer greater than or equal to 4 and
less than or equal to 8; that is there are 4 to 8 atoms bound to the metal and it is said to
have a complete coordination sphere. For a lanthanide series or actinide series metal
complex, the metal typically has a coordination number (number of donor atoms)
comprised of an integer greater than or-equal to 4 and less than-or equal to 10; that is -
there are 4 to 10 atoms bound to the metal and it is said to have a complete coordination

sphere. The requisite coordination number for a stable metallopharmaceutical complex
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p , cycloal kyl, al kylaryl, alkyl carbonyl, aryl,

aryl @hi‘ma%n@n@éhéﬂty bﬁih‘éwlsclcﬁu‘ec%ﬁtalﬁhg 9)9/6%[11513(& resonance imaging
al koxycar bonyl , "het eroal kyl, heterocycCly
cqmmaetrqmt}mjnyntahdwbq uselFn agmmq: madier aﬂ(tﬁg)MR—I @bnts #Rlescribed in

Uk 21:55;73%2%% %430%@1 6;1&}(%2 A%& ) %%‘%J)ng, 1988,
166182 Rl Radiolokst, 19882466, 6@(6@ sten%ﬂ]eous solutions of the

-OC(=0) N(R24) 2, - NR24C(=0) R24, - N
CantRIUABE TS m(q%@mpzstered\mm mmy@ouslmmdms@mngmg from about

- SO2N(R24) 2
Ooﬁ%ﬁ“ﬁ%@%&ﬁﬁéﬁ% W§'§%5g24 NC2, CE -0 %\IHCR24
- C( =EdMNIisbiRe X2, con@'ﬂ%@fﬂﬂkj th@diagndait ppets Bf)ﬂl@tpmﬂt,dlw‘losure

a chel at r noie R19 and R20 .are _each i ndepende
Sl@@lde%qn@ lﬁr‘@ﬁ?ﬁ swygaéﬂm cepcsnagfigy pf gmtl.wtte@bwttwy typically

atilu0 T tﬂ?F&h mb%dsﬁgégegdrﬂﬁi%ergd %?ﬁ?ﬁve&%s injection, will typically

Ocycl oal substitut
rahgd: ﬁpmygb@hy() 5®1molz$]eg toyl.5 subeltkg, tgtpaxr:hllwabbutm 8 ni2d@/kgl6-1.2
1.0al k subatliu ed with ?ég
ewg forped sige jnpwn éeCémmlss tymcal Yahdaregpputed
Kﬁﬂ%nq;?dependently selected from-0OH, G . Calkyl
substifuted with
The diagnostic agents of the disclosure containing ultrasound contrast

components are-administered by intravenous injection in an amount of about 10 to-about: -
30 pL of the echogenic gas per kg body weight or by infusion at a rate of about 3
uL/kg/min. Imaging may be performed using known techniques of sonography.
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0-3 R23, aryl substituted wth 0-3 R23 , C3.
i Ocycl oal kyl substituted with 0-3 R23, heterocyclyl -
WO 2@alogypb2 substituted with 0-3 R23, C PCTnmzmwmommﬁ
-ioaryl-Ci-ioal kyl substituted with 0-3 R23, and
het erocyclyl substituted with 0-3 R23; each R23 is
i ndependently selected from =0, halo, trifluoronethyl,

cyanOther fGORERMS, the @(56))0@1&4#111 Hecortal hb;ﬁ:é}#)lﬂthe-(ﬁﬂ@ﬁ of the
fo_l%%qg@p@tm (gf gﬁéégfl lp@&oe?ntﬁééu ar UQ? for illustration of the

dls%‘l‘%@d%'&]z%gﬂ%g&g ﬁ&%@éﬁ%ﬁ&%b_ Sozﬂﬁgmdeﬁ)pgggl%sure will now
be\(Rguat2d by Nl-fﬁ(:mﬁ) thHR2 fin || owhQREpE c i fi NGB, - 1imD ey ediripRE4 , Those

ske:l?(dslg| tEIHNRZ g&%lr: l%w;;fesns @y@gma&?@ql lpOQ%I sgr? gttlp Pou¥es to the
d1§é]b5§llr9 @J)Ilﬂézl[ﬁats Bl or SRR S ?%ﬁk KYhe re@%zﬂts sibBtdrindliats used
4, and heteroc c ; each S
harﬁldeip@ndwm tbxymsedldbt @\dnlﬁabl@ ror mm:amgaqpordmgyb staaflird lip¢rature
oal k a Ikylcarbonyl aryl, aryl al kyl,

8¥?Aﬁ' iﬁmﬁﬁés r%éﬁe%ﬁv I koxyal kyl , al koxycar bonyl
het erRialdis¢losufeat Ritadea iy bnconglasd &ﬁﬁﬁdtﬁ’lh@hi&{hg fé&¥mula (I) when
carbonyl; Pg is a thiol protecting group; and n' is an

prlemré@ by synthetiapracessgscardiyrmetkolicnrpenssrs leduging shase gecurring in

o $3n P ST i TR bk BsBOPRBIOAL IS, for S
compracidsenths preSentsdisdlidduc where 4 Greepapiiide domsisting of X D-amino acid

hosphorus I n. some enbodinents, n' is an |ntgger from
reel dge andia seqepd Lhaminorasi glawagﬁnwgd ¥ clearrgsed ﬁrtgleysequence

(eI"%fl dy gﬂ;@i@ ]gg}ls nggﬁ"lgi@fb anBing rﬁé’llds a}?daQ PLhmin®racfd resﬂh%()%)f e n

Iments, X 1s nitrogen;

syaltHeyicallyaoryhadvoyl , or aI kyl aryl al kyl ; R2 and R3 can be

the same or different and are hydrogen, al kyl ,

al kylaryl, aryl, arylalkyl, alkylarylalkyl, or

heterocyclylal kyl; R4 is aIkyI al kylaryl, aryl,

aryl al kyl, or al kyl aryl al iK&Xam rein at |east one of

Rl, R2, R3, and R4 is subst i t ut ed with a chel ator

moi ety; In any of Z-h[@-G‘{WéW[GﬁéR)eﬁ'l@GmQ’réﬂts R2 or

can c e fol |l ow R
oo BORY Rl Dot DR I Rl e by IR i 2
C ) bis@attoapirkthyDy@kradédeyl} amhﬁi)@th?l@@’cﬁbﬂxﬁﬂdthyl)ammo} acetic acid,

heterocyclyl. I'n any of the faoregoi ng enbodi nents, R2
or R3 can al so conprlé%ﬂWHémﬁﬁFP@%sﬁ structure,

Ph

\r(\ N/\/ N F3C™ "OH
CO

2
HO,C_N._CO,H

Part A — Preparation of N-(1-(N-hydroxycarbamoyl)(1R)-3-phenylpropyl)(tert-butoxy)-

carboxamide
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R)n R; wherein nis 0-6; Ry is selected from

hydr ogen, al kenyl, and alkyl; and Rz is selected from
wa@bdoglogoo2z yl , cycl oal kenyl, cycl oal kyl, het er oB€TUS20891000096

het erocyclyl. In one set of enbodinents, nis 1 or 2

Ry is hydrogen; and Rz is selected from al kyl, aryl,

cycl oal kyl, and heteroaryl. In sonme enbodi nents, Rl

corrpAlssEmohbéBat d}ﬁas@queo ghgloatnanolyin ethsz/MmH (25.0 mL)

enbodi pent s, conprlsesﬁéhe at | east on

wewé¢aa%dowth6m@ie9hylwwl),dm@n@m%ai( Pynolid. 0P aply P 32 Yigglution
m%nt% néw%@ %vg{ﬁbﬁm% 250k €U RN Q)L%o?'gﬁs eé?:fs evolutzon The

nts ound has a structur
reEldrmgl b/eil((w kc)lutlcérl-&vamsnraedahmddamt 0.2ahlty easize pd)table&z methylation
4 is alk

(&Sf;llcqt Z)f%ﬂhﬁ;lf %Oéélcﬁ{;i’%r%%}?? ’%eﬁﬂtﬁw%wgl)hgg%éthy@wgq g&ﬂsumed by

th@'dl‘%ﬂv@Eé’iﬂntlfdﬂ of AhHAY Toﬁ' dﬁeefstbémes%rh%aqﬂr\aewl The crude
teroal kyl, heterocyc , or heterocyclylal kyl,

essarlvatsiredissodhediih MOl (35 Olnda)stocderbtoc(h&]: ahdtreared efith;a previously
is 0-6; Ry.is selected from hydrogen, al ken

|, d
prpagd SusanRpitmof G NGHaHICL G 0} o 0 RymoD) &g KOH (1.88'g, 30.0 mmol)
ST NG e M P

re§lﬂm@g) mem thefi iWaddbdiElRwap td 22 FO6vRH 385 hlab the i€ bdth ntdlted; the
a pharmaceutically acceptable salt thereof, wherein R2

suspehsiR® stimed lae22 A ferhdS biof @heftfreqt ayervaln dﬂmrsgsm@lipog@q acidified

b §ine. sREPRAs Ui BitXelin ey e ST wivwrated

with keveyd pokivng lof hb@E@@@dskw 10 nhgtaﬁa e&ieved by filtration through a
het erocycl yl al k or carbonyl, and at | east one of R

scirereRgldss fwsb@ﬁy medivm Reresity: Hdiegsombingdtfilispies wees eallspted and

Jﬁgéxﬁ%o dﬂ%ﬁl{%t& %n(?ljt'%te owdley Qé" Ky j7 né4 éﬁ%lweoﬁ%t.

e conp ruct ur

Pirifioatiba tHrbWh reéiﬁs’ﬁalliifatn&n frloar llil’.&dBOtAlcc(aﬁ(l) wl)affepiedld white
salt thereof; wherein is a

misyedrsRRgF Solih P 3@, Onski 51 V68 oMSQFC. o NMR
(&ﬁkﬁ;{’gé’&é MP?%)I‘X ho.sBShis), WARA Y, tb¥‘s)“f‘§o 34 (%@15%)0??9 7.14
(3H, m), 6.96 (1H, brd, /= 8.1 Hz), 3.82 (1H, dt, J=7.5, 7.5 Hz), 266245(2H m),
1.87-1.74 (2H, m), 1.39 (9H, s). "*C NMR (DMSO-ds, 75 MHz): 5 168.8, 155.2, 141.3,
128.3, 128.2,125.7,77.9, 51.8, 33.8, 31.6, 28.2. HRMS calcd for CsH2,N,04 (M+Na):
317.1472. Found: 317.1466. The optical purity of the product was established by chiral
GLC analysis (99.9% D-homophenylalanine).

Part B — Preparation of N-{[4-(hydroxymethyl)phenyl]methyl}prop-2-

HO
NHAlloc

A suspension of methyl 4-(aminomethyl)benzoate hydrochloride (1.01 g, 5.00
mmol) in THF (50.0 mL) was treated with i-Pr,NEt (2.09 mL, 12.0 mmol) then cooled to .
0 °C. Allyl chloroformate (638 pL, 6.00 mmol) was then added over 10 min and the

enyloxycarboxamide

resulting suspension stirred 50 min at 0 °C. The reaction mixture was diluted with H,O

(50 mL), the layers separated and the aqueous layer washed with Et;0 (3 x 50 mL). The
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nis 0-6; Rz is selected fromal kyl, aryl,
cycl oal kenyl, cycl oal kyl, heteroaryl, and
whedengoyrl yl ; and R4 is al kyl or arylal kyl. |PCHI$2009/000096
the foregoi ng enbodi nents, the at | east one chel ator
noi ety has the structure, P1 b2, wherein X is a
het eroatom and D1 and D2 can be the same or different
canidined €HRyand @ﬂ salntienscheatk atied oner Mg804,lfﬂtmd concentrated in

vegqgggg%mte S a l e él?eg(gﬁes(éit 51 I et Q?ﬁ@tonte further

pmtlgﬁ 1@!h%fsﬁﬁs%aﬁer§?éhlﬁf1§n begr ogen or a Che' at or
noiety. I n sone enbodi nents, one of DI and D2 is a

hydr dheerudedstem(@.afk thavol tlsoa:tlcaie Mwas drsscmaeémdrym (20.0 mL),

oS B e B St RS AT S S Sl SUSL S0 Bl in T
drd % ¥ @Q?heu%‘ inB& |T¥1 tesitingSoRRIBR was st 25hat
pp ke 05 1R 4 QHRRERIRAT he el ToR I s sired 025 o
0 &Ceo ensulre ébm;blatesednztxeﬁb Belcawe mti AlH0yvasrconsyméd bWtheWare)ful addition

and y are each 1. In one enbodi nent, the conpound has

o Hz0 §00ud)urlhe resultingowhiie suspprsiomwag sucgmlvebﬁwmﬁiwlay%

4 RAOE A pt Bnd L ATBNED BRBSHAER 0 ARGt Rfe sty
Théfestififig flikthed Waefiltéred @ﬁ@h%ﬁﬁ pEITHOUEIB BAd cdRenteREP HNHEuo.
has the _structure, In another enbodi nent, the conpound

Thagrudneil stes werified by Phroswéogsaphecan vhica (48 xpk8Sgam) using 1:1
BGRB9S AR ey FRE Bl g B

arid&neaitiatsthe ragiord é\whsteaqatamm@)hac(o 928 gs4 dmemmsl 83 4% over two
peptide consisting of a D-amino acid residue an

a8 op B 1 e MR (GRGIOB0 MR nbd Jorttiny /s = 82 Ho),
73888 86 11.OnbYGNC080 A #N) 890 FBICA ¥ HANEIBRH, dq, /-

i'nker
11. QQEMBQD 520 hH hlq yn=t1roo§ger3 thpmasc(zmmgm SBFQEM Bridg J=5.6,1.3
attached, fo ive- to sevep-nenbered 5g
Hz), 4%4 (2H, brd yT s 7Hz) 1.85 (1H,s). "CNMR (CDCl;, 75 MHz): § 156.3,
140.3, 137.8, 132.8, 127.7, 127.3, 117.7, 65.7, 64.9, 44.8. HRMS calcd for C;,H;5NO3

(M+H): 222.1125. Found: 222.1124.

Part C — Preparation of N-{[4-(bromomethyl)phenyl]methyl}prop-2-

enyloxycarboxamide

Br
NHAlloc

A solution of the product of Part 1B (0.664 g, 3.00 mmol) and CBr4 (1.19 g, 3.60
mmol) in dry CH,Cl; (30.0 mL) was cooled to 0 °C and treated with PPh; (0.905 g, 3.45
mmol) portion-wise over 5 min. After 10 min at 0 °C, the solution was warmed to 22
°C, stirred 20 min then concentrated in vacuo. The crude residue was purified by
chromatography on silica (25 x 170 mm) using 3:2 hexanes/EtOAc (Rf=0.6 in 1:1
hexanes/EtOAc).  The main product eluted between 95-185 mL; was collected and- -
concentrated to afford a white crystalline solid (0.738 g, 2.60 mmol; 86.6%). Mp 80.0-
82.0 °C. 'HNMR (CDCl;, 300 MHz): § 7.36 (2H, AA’BB’. Jag = 8.2 Hz, Jaa = 1.9
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In a first enbodi nent of the first aspect L1 is a

i nker selected from al kenyl ene, al kyl aryl al kyl ene,
wa@bdogloggeez aryl al kyl ene, het eroal kyl ene, and PCT/US2009/000096

het erocycl yl ene. I n a second enbodi nent of the first

aspect L1 is alkylene. In a third enbodi nent of the

first aspect L1 is arylalkylene. In a fourth
He)mdéi(anABoflAg h8.IfHe)s 6.92qpHcddt] . 1=i19.2, 10.4, 5.6 Hz), 5.30 (1H, brd, J

—i'zéé%é’iri'za (0 5 1 2 ) SRR S i 136 o),

nt ¢ of
|s|d§g| ec?é-ldzt) thﬁ% @BRRCYS &1}'1@ x\h%Ql f‘38"‘9'1537q $32.8,

o en, al kedyl, and alKyl; and
179%4,1127 Sell EL8 6.8, I‘4(4tﬁ éBHyIHRMSydalcddchméllwz,(M+H) 284.0281.

cycl , hctcroaryl, and heterocyclyl. In a seventh
F%ﬁéo@@#&%#)of the first aspect nis 1 or 2; Ry is
and Rz is selected fromalk

d

P} Bl SRRt R Gaegtinom eI TR b R of
th EdebS yl%ﬁﬁﬁ&t4gﬂ&¢h§lﬁ%§£ﬁnd9t ALOBHERIcRL RV fles a
co wher ne "o

oun el'n I's a hydrogen and the
other is a chelatop,moiety. In a ninth enbodi nent of
the first aspect one of D1 and D2 is hydrogen and the
other is a chel ator noilety sel ected prnmherein 0, p,

g, r, s, t, and %“ﬂf@ﬁééb ependenylg and v,
w, x, and y are each ?ndepe Ny e Hn a tenth
enbodi ment o, r and u are each 1 and

are Asehtign of theamowéoéﬁanﬁ lér@&é?rgeﬁt%anmm) g dryt DMF (9.00 mL)

o R BEEERTER & p AV B BT oY G GBI 0256

0.966 fimd P as thed QA& intone pbRIBIHAINEe RSPIEEE SuspRfsion warmed slowly
enbodi nents; and an i magi ng gent bound to the at
A

tol 22061 ovemmightes|the e bath welyed. | Afteroifeh oitiobie neaction niittere was

et e CRER R BTG L B gl gperatory

fuﬁﬁ&lmTh'e%yerﬁw&%rsE@é'fﬁﬁﬂ Qhd ehe B0 o laferOpd¥HBd W'fhtsh’dufhﬂed aqueous
radi oi sot ope, pOS| tron-emttin radi oi soto e, or an

NaCl @y abhmdy mefn dried qyneM%éQmﬁlt@ @r@ﬂ eaneertratehin Yema@ gy white

PQ ngﬁeéghefrtévﬁ? u%dhwﬂ%ar )| C neu% 1cat5 Onnlrl th onu"ilalssar ! l(q:qpf(%ection step (Ry
_annhherh@@megEumq@odlnents the i magi ng agent is a

ganma- emttin rad|0|sotoeor p05|tron emtti 6(% i
r adi bhsordpbyderarategster 00 mmel thsoreticaly e dissyived in 2:1

BB ANofT T 0 AT £ R RS umot 10mor

%] agnHS(tzw pBIEDS ntias!) hh€ 164 rnhlgtpa{mc)g (4520 @HBETS mol %) at 22 °C.
embodi ment, t he di agnostic agent has the structure, In
Completredepeotbaitinriean obsetved withim®Sth. cThegarher helgtiomwas filtered

afah a4 S R Bk Men L PR BY BERE SPRBREAG AR Euna 15

cdhRANPED kO 50G8MY uﬂﬁéatl B mh ng@Ie‘ﬂf fom! 01469:366ONLoABRERE 0.1%
the present disclosure provides a diagnostic agent
TEAmpd il 8Yanld20 at 20 mL/min. The main product peak eluting at 32 min was
collected and lyophilized to a white powder (158 mg, 0.300 mmol; 33.3%). 'H NMR
(DMSO-ds, 600 MHz): § 11.25 (1H, brs), 8.20 (3H, brs), 7.44 (4H, brs), 7.27 (2H, dd, J
=7.6,7.6 Hz),7.17 (1H, t,J=7.3 Hz), 7.15 (2H, d, J= 7.3'Hz), 7.08 (1H, brd, J= 7.6
Hz), 4.78 (2H, brs), 4.02 (2H, brs), 3.76 (1H, dt, J= 7.3, 7.1 Hz), 2.60-2.55 (1H, m),
2.50-2.45 (1H, m), 1.81-1.77 (2H, m), 1.39 (9H, s). BCNMR (DMSO-ds, 151 MHz): &

51



10

15

20

25

a. a compound of Fornmula (1-B) g OLg D2 ' (I-B), or a

phar maceutically acceptable salt thereof; wherein Ais
w@2a9agdoen aci d resi due or a peptide consi sti nBCDUSH09/000096

D-amino acid residue and a second D-amino acid; D1 and

D are independently selected from hydrogen and a

chel ator noiety; L1 is a linker; or L1 and D2,
160QYatASr (qyw 13 1tIhidz))il §5.agbH . Bt16613 033Bj 128.8,128.7a128.2, 125.8,

BTl g BT ksl 8, FRE°H ASTECRD. s G &
CHPIIN A Crg‘;@fzﬁzmt?h% igpyegent is bound to the

ent via a chel ator rrolety In a first

PIROBIBINA o NELSSEINTLARNRES oI, 401 N9 agent [

an echogenic s reporter a boron
pmylbnmnoﬁllaﬁﬁmdmry)mahpmpamg }hﬁéﬂh‘?l)ﬁ@b@hoqu)rﬁethyl} {2-
af erromagnet | mtting radioi sotope, a

[55SHr b O HarringJeR bl 0N SO B BRIy B B I R R,

trffﬁro?uaﬁ@t?coék‘ijd gamoodl ment of the second aspect t he
nmagl ng agent 1s a paramagnetic netal ion. In athird

errbodl ment of g,he second aspect the paramagnetic netal
fon is Gd(I11)L In a fourth enbodi ment of the second

aspect the i rra indg agent is a garrrrae Ltl NG,
r adi oi sot ope* g\g {E’f/mttl ng ré -0 soUbge
sel ected from" ‘m

153CGd. In a third aspect theOprL;‘ent CQtHscI osure
provides a conpound sel ect ediofd. O Odo
phar maceutical |l y acceptabl e salt thereof. In a fourth

aspegty, gﬂﬁron?ﬁ{%gg[%q??ﬁl(fg;ure provi des a conpound

sel ecte aspect the present disclosure
by o ydabony methol anfinsletheNami®,} adetiv @tidg 24 2rlg,39.2 umol; for
mpnitoring elastin rich tissues in a patient
lee@n@rqf@eﬁ@e&qﬂéh%ﬂ@&esw andgharagigpizafiog off P RHRA apd r¢lated analogs,

'\fe‘f{l %aﬂg?&kbﬁi@%”}ooﬁg“@}é@)ﬁ% 5’8 135 £OBPRKAA, p. L.

For mil &
Fq:daar FaGagtdti,a0 ), yaagiapl alhue, G3/Rebadig IFeraco)MﬂgmeiGheﬁc. 19899, 10,
D-amino acid residue or a peptide consisting of a

lﬂ)dmdﬁ)bD%lf B -2Emilg yeas gHeressively treated with HOBt (6.0 mg, 39 pmol), i-
ProNEt (14 pL, 78 pmol) and HBTU (14.9 mg, 39.2 pmol) at 22 °C. After 0.25 h, the

solution was transferred using a cannula to the product of Part 1D (15.0 mg, 32.7 umol)
and the resulting solution stirred 0.25 h. To complete conversion, the solution was
further treated with HBTU (7.43 mg, 19.6 umol) and i-Pr;NEt (28.0 uL, 161 umol),
stirred 0.25 h, then partitioned between EtOAc and 0.1 M citric acid (30 mL each) with
transfer to a separatory funnel. The layers separated and the aqueous layer washed with
EtOAc (2 x 30 mL). The combined EtOAc layers were successively washed with 0.1 M
citric acid and saturated aqueous solutions of NaHCO; and NaCl (3 x 30 mL each) then
dried over MgSOQs,, filtered and concentrated in vacuo to a colorless oil which was used
without further purification in the subsequent deprotection step (Ry= 0.4 in 9:1
CH,Cl,/MeOH).

The protected conjugate (32.7 umol theoretical) was dissolved in dioxane (650
pL) then successively treated with H,O (3 pL) and HCI (2.60 mmol; 0.650 mL of a 4 M

solution in dioxane) at 22 °C. The resulting pale yellow solution was stirred and
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a second D-am no acid; D1 and D2 are independently
sel ected from hydrogen and a chelator noiety; L1 is a
wo povkes902Dr L1 and D2, together with the nitroBENUSL009000096
to which they are attached, forma five- to
seven-nenbered ring; and 2. an imagi ng agent; and b.
acquiring an imge of a site of concentration of the
moninpediovridrh dirtngpahich timebyhaavyivagegsedipitaterfigimed. Upon complete

deﬁoﬁcggcgio S&F ryo[%ni%f\{fqrrgtgqjﬁgye ?I geﬂ%stga{r{ag Figd P\P w%u te sglid residue
redisSIIU in/ HPcortdihihg 0BIA/THA (4. ﬂﬁmmlﬁm du‘?:c@y ?hr’ﬂt‘l&i by HPLC on a
aspect the present dlsclosure provides a nethod of

Ph:bat)mctmnlgunal G‘zh?gmigmndhblﬂ ar259onin) using g 104mipgedent &oaf 0-40%

MECNC R anBe BAYE eGPy O 20 i LR R R ea
elaeiﬁ tlz@,'ml\ae»sa%edoue&e&aﬁd ﬁy@s}mmaé&wﬂvhﬁe mmr(zﬂs%eg@@q pmol;
he arterial wal or danmmge or structural

67cmmghtNMR|(Dw@wg saomMan;uss 11| ﬁh@ﬁ (brs)s&Qﬁ(iHL tat, J = 4.9 Hz),
at | ent CO dm nisterin

® E%@Pbéﬁ)em 24 ég”@ T §Oa‘é@n? 38t7n%>7r(4%1 fys 720 (B, 8% 7.4,74
Hg?gggggggl,% Faroghagly 284 ( W%H BB, /2 1% HQ%@ c@qt b&w Vs

e 5al't thereof; efeln Ais a o acid
Hr)edi2d(2Hps), 26 € bks), dcﬁﬁ)SGSHt, 5)n3.38f(4H, Brtaht A He), d.05 (4H, brt, J

- 5 ABendork 10/ CEE et S FPER R o yoh RADRTS Tk ok M)

1797 8% 3. +44.85158. dnqqpbfefaz APE %114@'20'1%27 1%99@%2% e b 1281,

theé nitfogen atomto which they are attached, form’a
1X7.34,d26 201 He&éq; JrFEMBEHte 76i1M§4.3a5119,22. 2160131&@16[1@2 adgEhs,;30.3.

RS e LRt (R PLiof) oo TSP The ey

purR¢ Bﬁih‘agﬁ du-EhﬁfaPéﬁé’cﬂﬁhed By @l'il?dl L @hSAyRE @9 §96D-
compounds Formula (V), or a pharnaceutically

hQImmipmdblaelrEhlt t her eof ; vvhere| n Rp is a hydrogen or
an a-amno protecting group; R2 and R3 can be the sane
or different and are hydr &xempled? kyl , al kenyl
cycl oal kyl, al kylaryl, alkylcarbonyl, aryl, arylal kyl,
al kyl aryl al kyl , al gqu{][Na(l{qu(ya} K;aknm@,ukoxycar bonyl

het er oal kyl , het er ocyc}wi(l het er ocycl yl al kyl

phemBiHgnoylamigomay Jmstiy) e HmethyRearbarapymethyl) - o &> 10-tetraaza-
al kyhﬁb%nﬁ%éé&%ﬂ{lu g))lg o??g%y@%%ﬁ&m@%&‘}oéc%u? acid salt

unsubstit one’or nore
Ph

A solution of 2-(1,4,7,10-tetraaza-4,7,10-tris{[(tert-butyl)oxycarbonyl]methyl } -
cyclododecyl)acetic acid (109 mg, 0.190 mmol) in dry DMF (10.0 mL) was successively
treated with HOBt (29.0 mg, 0.190 mmol), HBTU (71.9 mg, 0.190 mmol) and i-Pr,NEt
(40.8 pL, 0.234 mmol) at 22 °C. After 0.25 h, the solution was treated with the product
of Part 1D (0.158 mmol; 5.80 mL of a 0.027 M solution in DMF) and the resulting

solution stirred 3 h. To complete conversion the solution was further treated with 30 mol
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the follow ng: al kyl, alkenyl, cycloal kyl, alkylaryl,
al kyl carbonyl, aryl, arylal kyl, alkylaryl al kyl,
wa@bkdongg02al koxyal kyl , al koxycarbonyl, het er oal RgT/1S2009/000096
het erocycl yl, or heterocyclylal kyl, -NR 19R20, - SH,
-S(Pg), -OH, -PRI9R20, -P(O R2 1R22, -CO2H, =0, hal o,
trifluoronethyl, cyano, -CO2R24, -C(=OR 24,
% STt N(VR241eR, stirr€dHD2 5-HoHROM”ZMted witlDE(GA) RB4mL) OGh3fahe¥er to a

scoNRCF ey e PRS0y Nps 39 Wil hSbpiiaciq £ x 75 mL).
fot Y Biosiasned bl Sz"fﬁ%ﬁg NaiGh apd NRUTRR I L ggoh), then

drie€d( @y Nl-gﬁ@:érﬁlter@dam) Nbikﬂ?ﬁﬂﬂédlm vacOGH2 ©CBldrless oil which was used
or a ator noiety; R19 and

2- (1 - hol
W%tﬁn‘g}r‘%é’gﬂlﬁgﬁ ?ﬂbls’iﬂ‘@ﬁﬁ ‘ge@((étam’for“o?ﬁ%ydr ogen, G .
Qil k‘Yﬁe ﬁl‘é’i&(édtdéhﬁféaw (bh 58 n?mgptgeor@ﬁéﬂl) @h@é’]‘ééo‘lx@dqg dvéxahe (3.16

. Ocycloal kyl substituted with
mhﬁatfencsoyadsyt/elsatreat@dlmgﬂ Hs bk jiukt LarsldHGI ¢lﬁ (OnﬁloRZB16 mL ofa4 M

i oar i Cal k I substituted with 0-3 R23 , and
SRSy BENAE) BT (Thedasi e 3o kepasolunon wonfir LS b, during

e, T

wE23emCBed uidiey e !sﬁgirkyf Ns ahd thetwiiiedsolid trésidiieFedH2hlved in H,0 (8.00
SRR Aol B SUSLELEL WD 8380 o

mABLeM3 %ypkﬂﬁln%&'&ﬁédttﬂ&ﬁ@ 4004 Me@%ﬁco%ﬁmn%@hﬁ% hid 10% H,O0 at

|ndependently sel ected from =0, halo, trifluoronethyl,
2Q;ydu‘m;n Tl@cmm4a,rod1©( POKRIMng- @(25@)1N(m¢pﬁ¢cted]ﬂ@ lyophlllzed to a

whiggpas (%em((@g% DY R24@( 28?&@0)' %@g@ﬁ%ﬁé@@o MHz): § 9.04
TNB%“%TQ) Rgzr“z%?% g, M@o@mﬁ? 7438 &N ¥ 49552”@ 0 Hz), 7.28-

7. m@ pezH,)rg) 7 T 6 Y HHRR 4,0 IRBRAB, Jabed, 1.6 H(z);@mmaﬁzu;d J=5.7

i 430 D TE AT Rt CMER et By 7 bl 357 (oM, brs),
3. ﬁsmll qak yI8Tet 19/ {2H, &Y, Q@Iokpzvgwh) 'éCWMRL{mJIsd)%eﬁm MHz):

"R24, "and hetéroc ycly each
) il?\Ué,pleﬁﬁdbmSVy‘Z (gl eot ddHi) rb#ﬁ PylB8otydi4d. 3al11k§19 mw&éa&p 127.4,

I e S, AL 5 ML A 528,
3019t BRAAS kiled fhrat SHQSYOL §M+Hlyei(ﬁ)r%0|%hﬁd knb,3689.

carbonyl; and Pg is at protecting group. In sone

enbodi nents, each R24 is igy flent | y hydr ogen,
G . 6al kyl phenyl benzyl _Q_ﬁ-}&gl(s al koxy. In sone

by ogin 2 BT EpSEPRARERs Ry p Ren bR ine SRRt
phibn&h}lnmhgbdammdﬂ)]m&b(ﬁm fbis(EkboaymétRy lhamiaoRetisg} armiho)ethyl]-

enbodi nents, the conpound has a structure as in

For nul a ((ﬂa;boxme}hymnﬁﬁs?tm&iﬂmﬂmrpwae@@ﬂtsam e
salt thereof; wherein R2, R3, and R4 are defined
herein. In andfher set of enbodi nents, the conpound
has a structureyasg,in Formula (VI1), (VII)or a

phar maceut i calN |l e salt thefedf; \ﬁ;erei n R2
and R3 are defined her N ne{ wer sef.CoroH
enbodi ments, the conmpound hag a(struggyre as in

Forrmula (VII1) HOC N _CO
NN 2
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(VIl'1) or a pharmaceutically acceptable salt thereof;
wherein R4 is defined herein. In one enbodi nent, the
wa@eomosmd2 has the structure, In anot her enbodi PENUS20091@00096
conpound has the structure, In any of the forgoing
aspects and enbodi nents, an al kyl group may be C -20
al kyl, C-10 alkyl, C-6 alkyl, or G- alkyl; a
Pay & f)HteIpyﬂatlgn ofipy- (ma(W lmdr@(ydaﬂoaomyll)()hﬂ){@yi)ben@ﬁ)rop)4)(tert-butoxy)
%¥cloalkyl C3.iocycl oal kyl, or C3-6cycl oal kyl; an
group may be Cl-IO al kyl - C6-10aryl; an
alkenyl group may be C2-4 aL$enyI; an aryl group may
be C6-io0 aryl; an arylal kyl (group may be C6-10aryl -G
-10al kyl ; an al koxy group may| be Cl-6 al koxy; an
al koxyal kyl group may be sa@nGarkonyal kyl; a
het erocyclyl group may be a fi%e-, six-, or
seven-nenbered ring; and a heterocyclyl al kyl group may
be aAnspansiopeifl yI-Hee-63 k79 g) W.Gmynady intmlaTHEﬂgziD 620.0 mL) was

«BRRESH BARCORIY SF iy b ung) TR AR B2 020042 9 g in ome

p&tkioh laezzir(s CABSHI B th®head/ REEPINSEN HiaS GLiaFRA tHBHEI-B-using 0.1 M
any of the forg0|ng aspects and enbodi nents, the

H&H@gﬁdh@ fesulsige hemeggnesas peletemseansigiradte aéagaéw@ev fmnel and
wﬁ%ﬂﬁm Efbéceglgx 50 ?fﬁaa ]fhe%?ﬁlo gfeﬁzEtOKE%v RS drled over MgSOsy,

I nventi on rovides ne eSI Z1l ng

fibéret land Em&gmta@ irceaeno uhdsoleelessradl that was dded vﬁ&bhoﬂmher
de cribed herein. In some enbodi nents, the nethod nmay
ipB & pubsequeAlreactidpound with an i magi ng agent to

f or w&nm&xmme%nﬁfe OB @09 ARG ﬁllga%g M4 Nqulz/MeOH

met hod may conprise reacting an I nterne e nmol ecu
(500 mtu)d\msereated mthdmdeldn&lsﬂmadxammﬂhmr(lz I()nnmomé 00 mL ofa2.0

odi ne he net hod t her se isolating .
M B OV B O Chpo kL aricl AL SgeT g8 Redlurion.
TK@' festii hg 9@116‘@%01@&1&9 WaS RRFred n ﬂ@t‘i@}ﬁi 8nks 413tb'eﬁ§hr9fcoﬁlBl%te

oun /or diagnostic agent. The present

meﬁv ono ﬂixad:sg étrmn@byldléxd)mm@nofwas ceaunreg by thadrapwise

t f ad t
sdoTE I RN o Rb el FolelfiseSREe i ERP TR G as
redisSAINES I MeBBERD.0eRPY HoBRALS ) *ahdafeditdWilPa previd@ESrepared

of a site of concentratlon of the diagnostic agent “in

sushenspat ofdﬂwwoﬁcu(h@mg,sm @ minnepamgK O3 7qg4660 0 mnednie MeOH
[ the t t d t , .

(R s oss oA RS lhg BN SGHTE pr (6 (PSiet el fesulting

sx\%?érh it the ther tl%nﬁé@ﬁ&fvw {o fzh"é bosrhight S8He RE aRCALREGL. After 14 h,

e arteri ut eru ung, skin, and/or
theisggpeasibs wab acidifred veittb oehicneliti so pHM@S t}reaatllwa)@ptﬂm/removed in

conpri se detectin nd/ or r|ng
0RO HE SR O A VO e ORI CL B LT BT 40 mL) and
relRQY By ﬂl rétﬁﬁ/tﬁﬁﬁx@ﬁ alscRhasy §bas§ﬁ%él%f%eﬁl%fﬁ pofo%nﬁll The
artery plaque, plaque of any arterial vessel

camiined Shratasaxarelcpli¢cted adencetitstalsise yaodo tolaa off-bite gbwder.

/ d t i .
PYRicatiRioteh SPTRRicHigt Foi biliEons BOg Rl alordsgmupic
mA&B&astallipk sélmeg wngm OPMnBIY49.9%h UtRe §pectratdaga obtained for this

conbi nati ons o odi nents and aspects di scl osed
miateriel gre in accord with that described for the product of Part 1A.

Part B — Preparation of (25)-N-{[4-(aminomethyl)phenyl]methoxy}-2-[(ter?-

butoxy)carbonyl-amino]-4-phenylbutanamide, formic acid salt

55



10

15

20

25

Brief Description of the Drawings FIG 1 shows

transaxi al MR i mages of rabbit abdom nal aorta using
wa@arows@eng agent descri bed herein. O her aspertBHUS2009/000096

enbodi nents and features of the invention will becone

apparent fromthe following detailed description when

consi dered in conjunction with the acconpanying

drawi ngs. The accofpanying figures are schematic and

are not intended to~e drawn to scal e. For purposes of

clarity, not evefy., o -n | abel in every
figure, nor is every npo| queag &@mbodi ment  of
the invention shown where il ustratlon |s not

necex gmﬁoh 9f E%‘Q’(é hos IO%O ﬂﬁ(w] éé k.*a Lrj v&a{g%llﬁ{e&i with

to un erstand € |nven |ca
ataohtpBICH (B00 nﬂgnpaftaéaeaﬂ Wizh eherprbgtudt ef ae BAe(Oalme g, 1 50 mmol)
|ncorporateg Ey reference in their entirety.

incgme PGFHAN a4 £2: &M@ﬂletg gisselutiemtiGbh mlmtmmr@f{yct of Part 1C
(0%“4 Sgglltdo ol ‘(’)&éelusraéi‘d*?cg °rle e 1ol @{ Jilrgdjtgg?és%hh%tsh?&nl% stirred

v1§01®g§l9$ﬁ tapidigRfihg rat&ﬁﬁreﬁﬁhﬂi tednswe hod@leté dissoditon of the bromide.
enbodi nent s, pet hods for Sy ntheS|2| g onpounds and/ or

Wathay b BYR thesglitioa tuned ﬁlroaw aedia heayys¥hite RIgpBURAEoRMEd; the

reﬁmd?ﬂga?s cfoﬂ{cylété %ﬂ Ihn 9 r&?ﬁti sﬁ’é'ngloﬂr@é’s' tﬂ@ﬂjdllll: Qc{ W1th H,0 (40
exanpl e, ¢ ounds, |agnos I C agents, conpos

mé dnd(ﬂtsoﬁdxrcaillebtedtonmgcmtm%d) glalsnﬁ.gmalg)falmﬂlmn porosnty The solids

A2 Bt ek og Al Ol s asSoel e MR o o i

pAAelr ifat Rla US&) wnﬁmlfum;etr%ﬁﬁﬁ@hﬂﬂﬁﬁ,th@&m&ﬁmﬁ{ ddph&ection step.
arterial vessel, aneurism vasculitis er di seases

of t Fle hydrexdmate vater (0.8, @r67aamug)awe$ dissalvest inr2al MeCN/H,O

n s jn i nts te .. lu r
ROt S%Cﬁesgwgf et Vi 15ane SEE18 QTEHRRES Fot ppaBunH
t i k b khan
<‘?5' M L 2 3R 2 e PRRORE DS T T 9414 22 BRN Wnplete
depogisttidnovasvebsewed d\eihnmg h It ambeesdeationabd diutedito 14 mL with
|nternal | unen si ze, exterior arterial perineter.

Y Rertaigpel % Iéﬁ@ﬂénﬁ‘é’él f Mereddhiongh B9 Footmdrqredipinand purified by

Hggg?fnfa."%%%ﬁv‘%ﬁ@? LERECREL Sl (1 2502 PHRG UMD S 19 min gradient
frovnl 110-5094% MM cdotainivg (Dlg%d[dC[]thand n9$% HpO aoﬁ@mL/mm The main
i nst ances, .the nunber of carg tons

[
pradiatiped aliting ey man warealleate Riorlizeq o e gAgsr (0229 &
0. h@@nﬁ’ﬁ Ugy. 8df_gr TR 8838t daﬁg‘gbtﬁﬁ%&“forQﬁlslrgat@rﬁMlaBe ﬁ%@&@swlth that

an ary group containing fromsix to ten car
deaombedrfer therproducsof P@ailBl - Ci - i oal kyl ," refers to an

aryl group of six to ten carbon atons attached to the
PmaCenMepmhﬁ@mbﬁQ{ﬁDﬂQNX{Lm«@Sghaammankyl group of one

en carbon ato &g desi gn ﬁions exi st

P}teﬁé ugaaﬁ&ag%@xapmetbyw e@éimﬁ Desrbarngyidmethult {her ei n.
bﬁ%céﬁﬁ&@ a?mnﬂ%ﬁﬁyﬂaﬁﬂ%)@{h {?Qﬁ)ox?me%lgﬁgmmogg&tlc acid,

|ncI referen nl ess t cont

tnﬂuemalcg:ﬂcdaouﬂsxt@s ot herwi se. The term "al kenyl ," as
used herein, refers to a straight or branched chain
hydr ocar bon offhtwo to fourteen carbon atons containing
at | east one cajbgp-carbon

N. cCoH O
HaN O/\©\/H A

0 CO,H
HO,C._N._COH
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30

doubl e bond. The term "al kenyl ene,"” as used herein,

refers to a divalent group derived froma straight or
whre@aokmad2 chai n hydrocarbon of two to fourteenPCHUBIINI/I000096

atons containing at | east one carbon-carbon doubl e

bond. The term "al koxy," as used herein refers to an

al kyl group attached to the parent nol ecul ar noiety

throﬂghMaanRQQQWEbﬂmnﬂamhe term "al koxyal kyl ," as

o R B oyt By apitelr ByBriRTilc BH8 4PieyP e aah Pumgluin ar

Dw(m oo%ispws: AcReRWely tréfed WRE HEBE6B.9 ;ﬁgf@m ltn%d#ﬁz ProNEt
group attach ed/to t he parent nol ecul ar noi ety

oxy
(1Bhphu@ﬁ5anuaolban¢HBgﬁtb(q@171Tg1é> 450rmmioB) de 2P °C. sftardeld h, the

rein, refgrs to.a grou ri from rai ght .or
soligaomisdiapntad é%&hﬁrpg?ﬁﬁ?ﬂﬁﬁ%l(ﬁ?%ﬁg a0 il bsif  cannuta
Theekli eg ydlutlora®ay§ﬁ%dft?5 Rithen ﬁﬂlﬁa&dt&nmmbm SUQPM citric
attached to the parent nol ecular noiety through an

acid (A0 gk eagh) Withetransfantd alséparatanbionydl, Thadayesestparatediand the

ooy vty Eoy ¥ PR R 2 borbA gt TR lagprvere

suc@dskivtI§RRashe @VitHDEOM G R dbid &R Rrafe@ agudbu¥ 8b1RAGNLETAVHCO;
derived froma straight or branched chain saturated

wﬁﬂﬁn@démtﬁ&mbfea@lﬁéhmdmmmee e Bbered madsoncastraeédn vacuo to
a go%r%sg 811%}&1?%?3? v%]ﬁ}ou? fRfHCF {Jr?ﬁéaq}éﬁ in H{%%?se@u% cﬁb%tectlon

froma na y-occur |ng or 'sy
stéf.gani ¢ conpound contai ning an an1no group (-NH), a
carboxylic acid g ny of various sid

o oL BAS PreiGpiedicaniapaiaNg 369 mmg tmprewpowmsqo hied Indinsane (3.00
) el 3f0es e R S MESTRC T e i 11 12 Wb BN AL of a4 M

sohltRiMl iff AloxARSIRNICCS THRGebtidg Padé y@ﬂivaﬁcﬂﬁtlérﬂwas stirred 15 h, during
met abol i sm For exanple, in cogpound X (X), the
P

wlp:l@h timsra lnﬁravy h‘énmmrmmraée tremed eYpan complqtssd@rme@mm thegfolatiles

wig e einRarl i B SRR 5o Rslde Regi®hign ip BRoiSRhinipe 0.1%
TFA m&os yifit)eRerifigscelly pugified 8 HRIIEoRh Phborfidie@ L ung (A8 column
phengﬂ)group Blcycllc fused ring systens consist of a

(2pReny}0 gromsinResidd/ mis esadien deope P149° W%P%ﬁymg& bepFA and
1oa/o i”—PBOa‘f }gﬁ'nl.f/nﬁf( chrpahioyd %rgﬁpﬁgyeaﬁéluﬂﬂ | nveﬁ{‘%&é’ Lollecteg and

e ary gr OUpS resen | ON can
1yapmazéaiad at\grlntdymwm Nl 8 hp) BET6 mmmpsm%)t HH DIMgR (BMSO-d, 600
t e carbon atomin or Repr esent Ive
VIS L8 B Srsi b 8 STkt 590 Tk ST 0 Tiak TS Bl A e =
8”’1 )aﬁ?f‘ﬁé@?mﬁ ml)aﬁﬁ’(?lg |brd<§ | uot gnyk, Higpﬂ‘?ﬁ‘g% AP Jag=7.1

eny na and tefrahydrona
HiDhé e AB; ym# kY8, Hz)aé 3G|$é1d brdr £715,8 Hef, 8125 (tZH hrs) 3.65 (1H,

orf O gR: 2P SHrHER DM, Bal Ry il 54250 @H
m¥lSegh-Ne1 €M, m§. GBQWNFIP(WQOV@A Rt MY 8hkyh, BN 8, 158.1

where one point of attachnent to the parent nolecul ar
(direy2 He), dA02h3 &t 343 28.8n1 280 128.1, 127.3,126.2, 116.9 (q, J = 299

Hz), 76.9, 54.3, 53.9, 52.2, 50.2, 48.7, 42.1, 32.8, 30.3. HRMS calcd for C3;H44NgO )
(M+H): 689.3141. Found: 689.3147. The optical purity of the product was established
by chiral GLC analysis (99.0% L-homophenylalanine).

Example 4

2-({2-[({N-[6-((2R)-2-amino-4-methylpentanoylaminooxy)hexyl]carbamoyl } methyl){2-
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the other is on the alkyl portion. The term

"al kyl aryl al kyl ," as used herein, refers to an
wa@bdoglosaogt group attached to the parent nol ecuP@r/Uus2009/000096

noi ety through an al kyl group. The term "aryl ene,” as

used herein, refers to a divalent aryl group. The term

"cycl oal kyl ," as used herein, refers to a saturated

mjbisEHoikgmethiytgminodethpk} atinodstby li} Gcattyocky medrybamirid )aggtic acid,

system having three to éourteen carbon atons and zero

het er oat oms. Repr esent@i#feacgligagfsaltor cycl oal kyl

groups i ncl ude but are not Iimted to, cycl opropyl,

cycl opentyl, a\fycl 0[3 1 .1] heptyl, agg Hadar;n;antyl . The

ternl"cycloak ene," as used herelnr'refertho a

di val ent cych@&?ﬁﬂ$otﬂ%ﬁhyA\THq(TefﬁvNj FsC

"cycl oal kyl net hylo, " as used hereiNg, rebgrs to a

cycl oal kyl group attached to idye_mrareqt nol ecul ar

noi ety through a -CH - group. The term " het er oal kyl ,

PEEASOERIES Res (B BReofRa ol anh ﬁceﬁ’ﬁfie@lmme
heteroaton1se|ected fro”LQ%Abtkvﬂﬁng- The term

"het eroal kyl ene, " as u%€d herein, refers to an
al kyl ene group wherein one to seven of the carbon

at onf sglusiop &b Moy dsgxvhen WP Zr el aecardpramide 440 6g. 12.7
t r. Ve S
asirwmﬁm?%mﬁﬁﬁﬁm g&ﬁﬁﬁﬁ@””°M
F C MaﬂcaC hermcl 9982 94(Wp 1 1 D3 51) hm dal GHi @l 020.0md.) was treated with Et;N
i nde gendently sel ected from the group. consistipg of

Mbgeh! RO Een cgﬁkfgéa O Torihes SPi‘%}lé’nrﬁé%%@né@“Ffi AgsCl (15.2
even rrglg?oer edd\@? Sﬁg@h %@@%?@%ﬁl{% ee Eﬁl cqnversion

colhddddewith chaplerion wE thel tranafes oThasultiag s@ltuayﬁ Mias v@hﬁblcl)&) 22 °C,
in which the heterOCé g ring is fused to a phenyl

thgp geped WithencY Bl (SOl anddemyiergd sup se%r%wo@wh d'he layers
segmke%adnﬁxﬂle £0R00s 1a gér S0 RS i en Y ‘tﬁ{ﬁg‘ % So 'Pﬁge e Gbined

rou terocycl yl  groups of
whshee eteomaghad wWith 2% aqiiseds NaCl Hendaicd m/erangSOwl féltered and

chllgisrﬁ% e({é}gr oughg)a%g %ggl&\gteiig}o ?Ig g?agl t rogwgwat om | n the
pLﬁ{f?caH@ﬁ in ﬂhEﬂsEt%é Eéht alﬁkg RABhRY VPNI W ¢pC 3,n}01ﬁ31@iz)].'§5.90(11{,

i ndolinyl, ind o yl |az azo

ddtnf pHBIZ hgH, 56%@0599(1@;413@1%3/” mzpérmm’qu, 104 1.3

HE BTN, dish B b R Ehg 0 LR ety 17t brs)

2.98 (30, "Dt 2I-0Gpqbyl, A)kybs- 12@5(6Hsﬁg herein, refers to a
heterocyclyl groupattached to the parent nol ecul ar

ef -
R A b R e
ergioxycaboxdmeider ocycl yl al kyl group, where one point of
attachnment to the parent nolecular noiety is on the
het erocycl yl portion‘%%@xyhefepheWHN®=on t he al kyl
portion. The term "heterocyclylene," as used herein,

r ef eAsofufiod of Meb@nydrbﬁﬂ%wqbyﬂg, @v Ql%ﬁmo-ﬁhﬁ ah]%rd?bus Et,0 (5.00
"hal 0," as used herein, refers

the@SHtﬂedammﬂbBVKZ85aBLugbUnmmﬂEHmncodﬁéksOfG TﬁnﬁmJnmnue
was transferred the product of Part 4A (12.7 mmol; 5.00 mL of a 2.53 M'solution'in
Et,0) by means of a cannula. The resulting solution then warmed slowly to 22 °C

overnight as the ice bath melted. After 17 h the Et,O was removed under a stream of N3,
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The term "cyano," as used herein, refers to -CN. The
term"amno," as used herein, refers to -NRL9R20,
wok@wesg2R19 and R20 are defined herein. As usedr/us2009/000096
herein, the phrase "donor atom refers to the atom
directly attached to a netal by a chem cal bond. The
term"linker," as used herein, refers to a portion of
and thotesclting thiblabil Sefrvd $6 Ao anspacanplbetoasesrsiono Adteh dtis time, the

ortions_.of the nole L|n ers, ray al so serv t her
syl vids FROSEY ek GRS L RE o Sirieb hen

su@%sw@l‘?%%ﬁ@é WH'Z%WI—L;?S(BU%%:B dﬂ@rﬁWanegﬁWa@P(ﬂ{‘?O mL). The

group on a nolecule‘that binds to a net
reSldtmg Etzﬁl@mtmnavasrdncdmedm604aﬁlmm arkheonchmatkaa¢dm vasuo to a

pef el thet oS puishesd Destampieraphy &0 i (3 %ﬁ%&dgm Ri=
0.5 Red! lg'CCi(n%xm@#EtéA%) Mffdrﬁ@cbﬁﬂle%@ml (L6 Fhs Aﬁnol 65. 1%). !

, Where Ar is an aryl ene 8rou -

NI\/@ OPEbL) 6MHMHZ) O 7. 14\(\HérlHS)-lét91|(éHh dteﬂcralﬁyl elﬁé,, 5.7 Hz), 5.29

iy R, Tgateles fo Qe B EpE PP R DUt bray R 21, b

J4=r5 (CHEY, 3i83 (2AbQJI=N&H %Of 17 (0, & TP2 6IM 6 .4aM g, 0163-1.59 (2H, m),
di agnostic agents of the disclosure, the chelator is a

L. §%rﬂf45d?Hnm)chﬁ'éb?Pé sof 1.4 r?’llr(@Haﬁl)echogenl c
substance-filled |ipid sphere or mcrobubble. In

Pare€ t-af mpasetiver ofeVio-damimansy)hetid|poorel engloxpedrboxantide, a

hfor | a 34 ted fronF F F wherein each Al is

ydeof g{g"e‘}?oa&h ?"{f/ sel ected from - NRIOR20, - N(R26)2, - SH,
-S(Pg), -OH -PRI9RZQ, . . P(Q RZ2 1R2%,,:.CO2H, a bond to

t he parent nol ecul ar ol ePy, and bond to L2; each A2
I's i ndependently selected from Ns R26), N(R19 L](,QS O
P( R1Bi)e prafiuct oOPROABR2 61) 08; AanmeDwasAreated wigh B 6.0 mmol;

500 fh T IRfsligp %&%ﬁﬁaﬁmﬁy@% ey TG h 22 °C. The

he@@%lﬁbfﬁt@foﬁ‘e ﬁ%ﬂhﬁ%ﬁﬂed“ﬂaﬁ‘ cONRtddoh a §fntefeddilash Bliiel, then
stitut VVI th 0-3 R23, C3. i0cycl oal kyl ene

washiod WithUktte (uxt8hmb) @d@&rd hepastanyedight-icivaguse(! 102] & ¥4 mmol;
48S &%i: ] % S{eglgln# :n?at%lag re@lét’ed Og adc(i)?ipﬁallpu{jﬁc%tgclgnkwgﬁlgﬁllR (DMSO-d,

6 OISz taJtoagls (/BH h)rg 3 1522131{ @{1@*135641995"89)(11&[&“ J— 17 2 10.5,5.2
substitute | ecte

Hé)wé 2é(11éaé<h JE-217§ 1 ﬁé‘b?ﬁe%?j%ﬁw yiqSéFe‘&%d 6Héh14(§3 (2H brd J=
I -
%(é %ﬁqattﬁ@oﬁ% ggg%‘%&ﬁéﬁ{/ci oa 9%%){ PB)§t1|3t8u 25161“ /=

7. w 1 hHi) 3. 23 ,221¢Hempc )€l NMRODMSGalK 1 MJIHS): Bt165.8d133.8, 116.7,

00 (38 R L B S B3 e

F&m}g hef ptgacycl yl substituted with 0-3 R23; E3 is
G -1 oal kyl'ene substituted with 1-3 R32;

Part D - Preparation of (2R)-N-(6-aminohexyloxy)-2-[(tert-butoxy)carbonylamino]-4-

methylpentanamide, trifluoroacetic acid salt

Me

o]
Me H

BocHN/~\(rN‘o/\/\/\/NHz FsC™ "OH

A solution of Boc-DLeu-OH (0.231 g, 1.00 mmol) in MeCN (4.00 mL) was
successively treated with HOBt (0.153 g, 1.00 mmol), i-Pr,NEt (174 uL, 1.00 mmol) and
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Pg is a thiol protecting group; R19 and R20 are each

i ndependently selected froma bond to L2, a bond to
wao b@opsaoent nol ecul ar noi ety, hydrogen, C .| QatRyE2009/000096

substituted with 0-3 R23, aryl substituted with 0-3

R23, C3. iOcycI oal kyl substituted with 0-3 R23,

het erocyclyl -G .ioal kyl substituted with 0-3 R23, C6.
HBI& (0l.378 g, i1 ﬁihﬂol)salﬂ hattCl W fed Ovi i) the SbIiR2sh wantdeated with the

het er ocyc yI substituted with 0-3 R23. R2 1 and R22
prafdect@f PartidhdOpd A A3y r@@paem eeie pcrraml aThorgulting sglutign gvas

skl 1 R R R4 BEBh STRER b 0 EM ciffic adFIONL cahy with
tritRBer t€3 sefdeatehyoahkall Thiebhserd sd:badte\& dnbl the GHBZB solutlon

heteroc clyl-C M oal kyl substituted W|th - C6.
che%ﬁsw OV %I“R‘}AIO l;b/bgllm‘t a2 woP mlp.an F%E‘S"at%‘héq“eous solutions

ofNEEBEYFL $b oI NAY R W I BBt MR Bk anc

cdricentpmafct‘mtvamniu ecatdorlessiodit whickOas hsddowithout further punﬁcatnon in
trlfluo thyl , cyano, -CQ2R24, -C(=OR 24, -C(=O N(R
tz&)ﬂzsequ PPIO M&P -O(=O R 24, -OC(=0) CR 24 ,
- OR2,q cru@ﬁ%c@)%rﬁatgat%r (0.8 plﬁ%i:@egre%éal) »\ME?aﬂsgéva Q%z 1
24, -NRRAC(=O) N(R 24)2,” *NR24SO2N( R24) 2, - NR24S

MeSTZH,0 (BOHRHAD a,nd-sSR%éswelﬁ(tmﬁ))eRwﬁt!h, 18—93@%[\'(@128 @3 2 pmol 4 mol
S) NHR 2

%QAétzNﬁ((ZZtﬁ HC%)% apal) mmqo@ch (16. 5 pmcq 2 mol %) at 22 °C.

Chigp[ER R0k iBbervtlt widhl 681, 1Ak SO ion war filipred

thédugh asub it Al¢rediskitlidn cﬂreztlﬁbénﬁ&hﬂy HPLE @cy BhM{o,nﬁﬂleia Luna C18
R24 is independently selected froma bond to L2

colemg (b2 xRe mémm&mle@mnagraﬁwléfrym hgfreddeaN cap%mng 0.1%
TEFBY by XSO i 9 Al o B b

ccﬂlektadymdlt)lmphyizcd bed e,{hnalpbyvﬂer (0960 0y4d B yhmol; 49. 8%)
het er ocycl yl al kyl, or carbonyl; each R26 i s

ParhHeaepieaidn/ofn- @@or(qiNan(@zmoanm Ay oglaminooxy)-
hydrazi ne protecting group; each R32 sel ect ed rom

hmkﬂcarb@noylmm@Q C(=O R33 , -C(=0) N(R33)2, -CH2OR33,

o RO R AT Al e,

trdlulsydacetipeeity/salt benzyl , and trifluoronethyl; and R34 is
a bond to L2; wherein at |east one of Al, R19 , R0,
R2 1, R22, R23~Ae R24, and R34 is a bond to L2 or the
parent rml eq,ul/lm rml ety. In sone errb?éfpwent each R24

i's |ndependent guc\Qgeg(\Cﬂ phepy omenzyl
or G-6 al koxy. %Wan embodi r@ﬁa of tEngresent

di scl osure, the chelant is of thelfornula: wherein Al c
is a bond to L2: Ala, Ab, A'®%rdaf%"are each -CO

2H;
A solution of 2-{bis[2-(bis{[(tert-

butyl)oxycarbonyl]methyl}amino)ethyljamino}acetic acid (74.0 mg, 0.120 mmol) in dry
DMEF (1.00 mL) was successively treated with HOBt (18.4 mg, 0.120 mmol), i-Pr,NEt
(35 uL, 0.20 mmol) and HBTU (45.5 mg, 0.120 mmol) at 22 °C. After 0.25 h, the
solution was treated with the product of Part 4D (46.0 mg,-0.100 mmol) in one portion.- - -
The resulting solution was stirred 0.5 h then diluted with EtOAc (50 mL), washed with
0.1 M citric actd (3 x 30 mL), 0.1 M NaOH (3 x 30 mL) and saturated aqueous and NaCl
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A3a, A3b, and A3c are each N, Eb, and Ec are

C2al kyl ene; and Ea, Ed, Ee, Ef, and Eg are CH2. In
wae@blogr2enbodi nent of the present disclosure PEEUS2009/000096

chelant is of the fornul a: wherein: A3a, A3b, A3c and

A3d are each N, Ala is a bond to L2; Alb, Alc and A d

are each -CO 2H;, Ea, Ec, Ee and Ee are each CH2: and
(3BbmL Hiien Hfiedoder gSD g fflamtdd didabhedntmated 1h naarab laeolorless oil

odi nen rese di scl psure, the chelant is
wEieh oS P Hefhept Tt T pyr Heagfur Bithe ibaequent AGPEOISEION IR 1y
| S NARlgrotected dnfh Q@r{@ lombﬁh@orgﬁ&‘ﬁ) W8 digsol adn @RHdAne
R26|sacoor|n§ bond to a netal.” I n sone
(OeftifanL yréeh succetsivetherbated withtH £ (2 ;do)mmdl HEk(2d9emoiol;tth¥)0 mL of
follow ng, structures, As used herein, the terns
5 a4)hsolution jrdigrane) a2 ((gahbrresyling pglety@llpwgamgn tpgstirred 15 h,
\, I
dlﬁ‘ﬁ{ I»g}HEIE 1&%;?1%%('2 t\»{@r@ p&&?@g{t{lﬁ%ggl g’? OrpB{e € &%rotectnon the
vcrlaagewbne rE@fovecadmdwharram efiN, aad theowhipy S(ﬁlldﬁgmdlld)dlmtly purified
[ %gnd syst em the_radionuclide cqordination spher

£ oA Phgmemspon bhea EhEFalmI2] 2ord SHBMSiRg e Y/min gradient
frsmﬂwé,gwgcgg cBhGinthg WWTF‘R%E' 3%YH a?ﬁ’o HI9ANESThe main

provi ereare a total oOf fwo types o
10  prodgampdsk eluting etl 2t mirswad-oulleeted rmpdl &yophilized to a white powder (52.0

mi SRRl ) o NARADAE S atigtedy L8R LA 8%

b@ryd= 8.5'128) 9PBYIHBEGS) Ui 196(bHc?mr7l95(QH9t tJ\AD6 6'1@)6@ 9% B1H, brs), 3.49
fromone ‘or two reag ents an one anci |

(8th s), Bgdr(@Habd, Hotohd H@hét de2bd td, d -c@ﬁpﬁ 7 %,b3 Phe4H, brt, /=59

R TR Y YRR 48R S A8 AR e 2 B R PR B o, -

15  6.3p8rESTOMWId, Jes6. omfz)oﬁommgmeﬂsm-ag,ssi m)oaqmn 165.4,
nore reagents and one or nore of two different

16 4.dadiN @al 7 3dr8 B 11 Ganas/ = é%‘v‘ﬁzwé 3 R4S, Phér & ﬁr‘bﬂ % 48.6,
t-gl e [ (o] ¢ I r
408, 3% 7 %fs faB?gdlz% %1&%?%.%’:0 tzlgzzg?§ 0f rgp@rplge S cg?t;sN(,O” (M+H):
62:1h3345at Grouﬁdlcﬂmcmezr eagent and two differ ent ancill ary
or co-ligands is considered to conprise a ternary
l'igand system Ancillary @®xaf@id 3§ gands useful in the
preparation of radi opharnmaceuticals and in diagnostic

20 kits useful for tQQ(PV{RR@{@[(QRm%mﬁ@ﬂ@-
radi ophar maceuti cal's conpri Se one or

phenylphenyl)propanoylaminooxy]hexyl}carbamoyl)methyl]{2-
[bis(carboxymethyl)amino]ethyl}amino }ethyl)(carboxymethyl)amino]acetic acid,

trifluoroacetic acid salt

get .

H H H
HZN/\[]/N\O/\/\/\/N\“/\N/\/NW FsC” "OH
o) CO,H
HO,C._N._COH

25  Part A — Preparation of (2R)-N-(6-aminohexyloxy)-2-[(tert-butoxy)carbonylamino}-3-(4-

* phenylphenyl)propanamide, trifluoroacetic acid salt
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nore oxygen, nitrogen, carbon, sulfur, phosphorus,
arsenic, selenium and telluriumdonor atons. A |ligand
wa@aologooa2 t ransfer |igand in the synthesis of BCT/US2009/000096
radi ophar maceuti cal and al so serve as an ancillary or
co-ligand in another radi opharmaceutical. Wether a
ligand is terned a transfer or ancillary or co-ligand

depends on mhetﬁeE:EQe ligand remains in the

radi onucl i de coor tron sphere in the o
r adi ophar maceuti cal , tth |sdeterm1neQJBMche
coordi nati on chenP%TYAmbet adfi ofucii de and the

chel at or of the reagen or reagents As used herein,
t he er nos ref a Conpo
may ‘88 o Off Bt&g ?&l’éﬁhg’ah I8 MSERI{ (%2)% mE) was

I n 1
T T L
HB&"UJQOdHI‘)Sg‘, Q@ rhinat) aaRR °Comren0dS fthd sedutiynesgytieated with the

i nvention that contarn an imagi ng agent are dragnostrc

prag@mt% Papdlc @ddfes 8,834 remad) duprr RTtieRr ke eesplitingpolution was
i gglﬁllb &eﬁ @ﬁgfgﬁé}n?d 8&}%9& E'}(%Aegn& Uﬁg\g[é?tg@%ﬁg g(sb T%each) with
trirefdane quepatatary fused. Mdedayers sregfuaresl aha tlee Eﬁ(bfcedﬂuteomsed

to detect i agnosti c. agen di agposti c
S%F?SSWSW@V@SM Wltgg)sl b edrhasief 95 er@rarﬁﬁéataraéﬁdq e $plutions
oma}‘f@@ gﬁﬁ‘ @b?nL)rhnﬁr}@acqr(sﬂﬂ{L tHérPdrﬁedtd%P NPg’S%%ﬁék@hd

the practicing’end user In clinical or pharnacy

canetntratgyl inoasyntotrewhite salidaghiob was uaggbwitbout Thrthdripurification in the
lEﬁovrde al.l the requisite conponents to synthesize

PRUGREIPHICHIOAGH®st i ¢ agents (except those that are

COMPRY Hud¥ Ry draRirRatt @stth@®.8¥1afilbFiheErefbsl) WaehisSoEd @2:1
wat er or saline for injection), such as a solution of

Mebk®/Hpfd §3.0¢ mdgend swceﬁlmlematse withhidr wig, TRIJIS @dehpmol; 4 mol

L BT WA DA DS 1, O S A ER B2

CQ??QF@&%&&?&%%%ast&s&ﬂﬁd Hgttrl? Of?@‘s hS YR aher ¥6lhﬂ&?®%ﬁﬁﬁered

require I magi ng equi prent
thi@rgina"0. mgmmcmmslethen digstlypadfiiebeHRLO @f EPBedom&aex Luna C18
portion or ﬁortlons of a nol ecul e_t hat c%ntal o
cqlympi(flg2 ¥gelmmirpgng ad pe/minggdicyt Gawnk0-50 /aé\’lrz@s&ontalmng 0.1%
r.ei Ano I
THR R 1090 B1G b2 AL b o diloh Ahlngl 8 i
cdllragid mgd l)a)rpdilxzed romivhae ipogyderf (0t146 gpf)égé moeolafflods). 'H NMR

S GeRofn e ERBEI Beat up- PR g Qe g = 80

Hee 7erL{QH a@ Jti@ 0d7 a9 ke (ﬁqem JV=t @4@{230171@1 éﬁlr,C)QBaﬁABa: 8.0
coval ent bond, an ionic bond, hyd en a

Hea{/i06e 1 Hobrd, (le %2 Hedrp0 23 20i(bH, mb 3c¢i’e éﬂl(@H ot 2B (2H, ABX,

it Eha B R Pl 2 e Thigsh R afot AP0l 31 OK,

gpasanagngHrﬁﬂnetal ion bound to the diagnostic agent
by chelation of the netal ion to a nonodentate or

PJHJBUI% drdfish J)m?@%[ 1@;{9 [(219@51%;{0031(410' ety) of the
dlagnos i c agent ging nolety nay contain a

phqnmlpecnyllnsopmrhyl@m:mwédnt)syltmbamrag)nmgh)dg{e?ﬂt to the

et PR te o P okt LI ER b e Pamigaasesi acia,

tridfuetiasetic detdaiy and the like. The inmagi ng agent may be
an echogeni ¢ substance (either liquid or gas),

nonnetal lic isotope, an optical reporter, a boron
neutron absorber, a paramagnetic netal ion,
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a ferromagnetic netal, a ganma-em tting radi oi sotope,
a positron-emtting radioi sotope, or an x-ray
w@bwmonkme2 Suitabl e echogeni ¢ gases include a Bol//82009/000096
hexaf | uori de or perfluorocarbon gas, such as
per f |l uor onet hane, perfl uoroethane, perfl uoropropane,
per f | uor obut ane, perfl uorocycl obut ane,
per fl uor opé , or perfluorohexane. Suitable
non-netallic topes include 11C, 14Ccod3N, ¢l8F, 123
|, 1241, and 125:| H SU|tabIeHopt|caIr;epo;%ékg
include a fl uok¥SaENe réport r BN creni | uminescent
groups. Suitabl e rfadi oi sot opes  nchude ®MTc, 95T,
111 In, 62Cu, 64Cu, 67G, 68GatHo.endN.18&6d. I n a
specific enbodlnent of the present disclosure suitable
rad|Alssnm@ﬁ@qizt{rm[gqas@[{.@rﬂn 62Cu, 64Cu, 67@3, 686a
and 153CGd. Suitabl e paramagnetic metal jons inc

blcml@wncyrbowldmpqhyl}arrér(tq)Pnhyl]araﬁw}wlp ayid (S ptrabl()elw malyl) in dry
Dﬁ?@%&ﬁﬁl@% W&%yﬁ%&sn%&té%d C!?t vt firgu ’X§Se 12%5?%olﬁqJPerEt

(35he, mezumnﬁgtamhlmhar(mgeng |0c1ajo mﬂi@@ras 22°C. After 0.25 h, the
phar maceuti cal conpri sing t al netal is the
s%micm \ﬁanfeatqdewnthrﬂmbdtect Qf BﬁraISAu (ﬁ7<9)| ra@sr%qu mmol) in one portion.
Tﬁe%k&lg'ﬁ‘%%ﬁ[lﬁor?&q gtlﬂ-?edS@?rthﬁ &3th£‘£@th?6%'(§0 htY! @448 with
I'n Tadi erapeu i'catl ons. e term
0.1™\aditAphed r(rm&e;@tml:)alo I' MaNa@BIe(d X3 i and afrm&dtaqwaus and NaCl
net al | ophar maceuti ¢ ch the netal is

(3Paa%ﬁh§ra>fiaﬁféoves\é\4&%§a fw@re@' 04 COReENYRIe4 B Vacuo "o a colorless oil
thH@&a‘%@&P@v ﬁ@l&tlfuﬂﬁ&%ﬁké%(ﬁl in"tRE SltRe uQ:nI éﬂ%ﬁ@tectlon ste

conpounds, |a nosti ¢ agents, materia ositio
and/ Bhe phomm q‘oomgatet(ﬁdloo anreol t\bmcbrhiwal): Was d;lssm@doﬁ dloxane

(Gt FBen Seasebavedt TRuABITHL whand LR RraGA 500 miL of

a g;ﬁﬁg@ﬁ%&r{%btcﬂ&&es ¥ 22 J(f.l i'?é fe%‘l’tm hn@ﬁgh&v sSﬁ:’?%ﬁ%\%g sfifred 15 h,

em or” conplica ate w

durGgsotiab titebetal i Wk%edi@tdt@forﬂib@ U@H@emg&t@d@%aécnon the
di agnostic agents of the present disclosure can exi

V(ﬁ@tllswﬁ?are@w%amdey aé&re@ppé’b‘iz and shet whitersplidiresidye dlrectly purified
by Hbﬁt%caeﬁﬂén%?rleh& REHLPY @@Bﬁnﬁﬁ(‘z or = M?rﬁqhﬂl% 2€1Bmin gradient

represents sa or zmtterionic
fromnfed(9d Med contahigphd$d TEA agénd% 50 ahz) miéaaentThe main

PSR et HVHNE il (LRSS SOl Ang OTDUAEE Tof "R wder (35.0
ﬁ&gbdluﬁ%% ity Wki‘ﬁl\@sé% ¢6DMHY) %Oﬂt@F@HMij § 5% oH,

| Ssues Of pat ents w thout excesswe toxi Ci
brisy, Bi40a Hobrd, d1d &6 §z), T.64-7d36H, m), b#hér44p(ﬂﬂbhﬁrﬁ B7-7.34 (1H,

ST A TR Ll U R RSEL B it ABX, -

Hk n}&nﬂﬁﬂ H583.3De 83 BR, $an-be 195,61 gl&% iy i3ng (txhie s), 3.45 (4H,

final isolation and ur| i cation t he conpounds
branki? 618 Hii)ag 06k 99:(4&@@@(; 3.08r(4Helrart 610/Hpy 1 r3éa1032 (#d1,an), 1.23-

Rk SEVRR S a1 OnPadl L7 RO Tt o v 38

Hadi1 pake1 30,1303 €30.01 17820 Q2725 P26.v ai%.4,08PDQGL L= 299 Hz), 75.3,
benzenesulfonate blsulfate But rate ca horate

S4B el fbdate s, .3 bRt 27é|, 926 Fpho $ ealcd for

ChE e B PR P R o ot a5 (U
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hydr oxyet hanesul fonate, |actate, nual eate,
nmesi tyl enesul fonate, nethanesul fonat e,
woapbosspbenesul f onate, nicoti nate, PCT/US2009/000096
2- napht hal enesul f onat e, oxal ate, pal npate, pectinate,
persul fate, 3-phenyl proprionate, picrate, pivalate,
propi onate, succinate, tartrate, trichloroacetate,
trifluoroacetate, phosphatBxamplessi amate, bicarbonate,
par at ol uenesul fonate, and undecanoate. Exanpl es of
aci ds whi ch can bezqqpqueg;«gR}g@mnﬁ@arnaceuticalIy
acceptabl e addition salts i1 nclude inorganic acids such
as hydr o6hitlohéxylprapanogtamineexy)kaxytlgarbamoylhenethyl){2-

C RS s B0 e BRI 5 PG P B R e acia

prepared during the fidflorb&etiahéidraland purification
of the conmpounds and/or diagnostic agents by reacting
a carboxy group with a suitable base such as the

hydr oxi de, @Qonate, or bicar bonate’,msza met al cation

or with amoni aiorf an organi § prinary, se ﬁ@(?jy, or
tertiary am M%Néomgﬂfgﬁg?ﬁﬁheut Fagal y
accept abl e sal ts® nclude IithiUm>Nsodil potassium
cal ci um nagnesium and al um H#a®-NasCeBl | as nontoxic
guat ernary am ne cations such as anmoni um
PireAr-aPrepiryili ciroD2IRMHN-(6-edird e kyloan v i [(rar rbutory Joydbanylamino]-3-
di et hyl am ne, trinethyl am ne, triethylam ne,
cyglaberylPropRA-MIde: tRflugrAaReiic %ceqle $lt yl ani ne, pyridine, N
Ndi nmet hyl ani | i ne, N-net hyl pi peri di ne,

V- nmet hyl nor phol i di cycl ohexyl am ne, procai ne,
di benzyl am ne, 7V-~=di henzyl phenet hyl ar/r{ne, and
, N - di benzyl et hy| gneti atjne~Orkekt.r égf eStnt ati ve

organi ¢ am nes useful of or the formati on of base
addition salts include ethyl enedi am ne, ethanol am ne,

di et apRitidAioN Boc MEHLWHNO,16BigPeB 60 nitfel) 8NIHPCIH €3.86 inilS). was
I n some enbodi ments, the conpounds and/or diagnostic
sugggspitvslydesatad; widhd HRE¥ 5 h 1 mags Oox60pmmel )d2BraNEt (S b defdflemmol)

oo BT 00 = 360 S el o aier 2350 me AR ageaed wit

thg ;pﬁﬁiugtsw EarCAPRR €nff 0300 %{101? 10 eiIBA.| Phe fellifing t§olution was

agnostic agent of this disclosure. Reagents may be
sturted| li lz hetn @il rvetatilas rempvedim yacepalbe crode by drok@nate ester was

SEROSEHE ) P8l L PhRELPRE e B 1 m TopTS
(308 8h61; 10 o196, BLNEY oL olmft b1 Al 3 FRABdBAC), (15 pmol; 5

conmponent that” has favorabl e physical properties
mbl%phi 22 2@t Compleseiddprasctidrewgd alsssrved awighit il din The resulting yellow

solfipriovs diGEpREH: G pienas Db TEASIE Eohien e trovgh

[
0.1 ot SRR Chut S PR PP lgnes Lua C13 ot
(21204 p§0 hinP)atsingra Elodhini gadietdrgmn @450% MRCN egdiniag & 196 TFA
sol ubility of one or nore ofqaer conponents_in. the
arglel @0 Pt 4P iy Th majnopriodvetpealn clunge asHymifewvas fellected and
: Ldd i Rley: 000 M
bBRLEAY 5P ABLA 1700, Bk JRODS B0 O Rk
TR ES)pasbd detédted imi thérB NMRsspadtium .z 8 NMR (DMSO-dg, 600 MHz): §

3| | 'ophar tical oy ol el f-1jfe. of ‘
O et ST bk i o bl - Bt 8 g Gha 367
(2?3 ggggfz@z@'.ﬂﬁmﬁ m)l 84YC NO(AYSRS $.4001 S AGIE ), $IBYONISY, $.25-
1.07 (4H, m), 0.87-0.78 (2H, m). 3C NMR (DMSO-ds, 151 MHz): 6 169.1, 158.0 (g, J
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provi de i nproved stability by reacting with species
t hat degrade ot her conponents or the
woredoalogphar maceuti cal . The term "stabl e", as BCEUS2009/000096
herein, refers to conpounds and/or diagnostic agents
whi ch possess the ability to all ow manufacture and
which maintain their integrity for a sufficient period
=0f. 8t}ilin?155)1 kxe7ws(e,fm= jongi)hz.Q,uﬂg’gS@Q ,aer7aB3. 6ﬁ321&,r9;.(h.2&1,
pi cally, the_ conmpounds and/or diagnostic ts o
21 %ezép& skt 38 o o2 et HEMbralcifor Laobepep sl id): 4863013,
g€ss in the absence of noisture or other
en1ca y ‘reactive conditions for at |east a week.

t ; efers to a
%st%ﬁ %ratﬁélne 8{2ngiﬁﬁ§%gzl{}ﬁ%%6ﬂ the reaction
c)rﬂoﬁemylgrcfpaﬁ@ylahmbxﬁ)hte@ylqzbaibtamwl}mEhﬁjl)t{er m st erile,
as used herein, neans free of or using nethods to keep

[bﬂs(@aéb@fynpfél@mﬂnag?kmyl}ﬁ%ﬂ@]@fhyéh{wh@xm@hﬂ%éwuﬁéaﬁnﬁ acid,
riostat” nmeans a conponent that

tﬂuﬁl%ﬁt&g@ ?CE(Pgatlfovw h of bacteria in a fornulation
either during.its storage before use of after a
di agnostic ﬁf:Lls used to synthesize a.di agnpstic
agent. The t&fm:"carrier", as used herein, rlefers to
an adj uvant ot Vet ol e thar-fay e abini ni ECert to a
patient, togethel© with the corfpounds &ad/ or di agnostic
agents of this disclosure whigd)cdaescsiat destroy the
activity thereof and is non-toxic when adm nistered in
dose n an effective anount of the
dlag§5§#§€hgggn$)ﬂﬁégﬁk cgapound Asymmetric centers

byl)ety carbohigmethyaniinks) ethyt Aminod h@gio asidi (¢ 8 Agegt39. (bpimbl)eHOBt
present invention. These centers are designated b

th
(488 0} & 0 pprol pand-the progiusieofdianigeh (1he mep A Ogunel) ubcilry&MF (1.00

8 N ETbR RS PHE IR 8 AT Aotk SRLU (14 g 300
pﬁbg €98 BeMrpake R HFRLIRioch A F8tiftEd b8 IPhes ?ertm%{%'ﬁ)@é%@g&

['or diagnostic agents, or mxtures thereof, unless
EdlAeand G & M peoe h¢id 480 ynls¢amhpetith knadsfen tlduasieparatory funnel. The

st ereoi so of co unds ent.s .
1935 SGETHPL B B8 8B SOFE PP G EESARE Kplrfy: 1he combined
ERYA 1a9Bs Qvepd m&éﬁgvelrsatvﬁmealvﬁtmq O cRADhEH Ang Bhthfthed aqueous

centers or 6{ prepar ation of m xtures of enantioneric

sqimtma@wafm mww @ eqfé)rraLleeeh)gh@hdra@ @vsn Mg o filtersd and

u ast OTer,S f.ol | owed by. s tion
PR Boud |G TR PR B RRR s §prifitation in
thdlsﬁmt;ueﬁﬂﬂa;&atdcﬁan ekpenanti oners on chiral
chr omat ogr aphi c colunns Starting conpounds of

par t Thapratectdeoainghiert2s Oriymelrtheasetidabr wasalisrehvsidan dioxane (0.500

o P e e B S SR A o s

sAAIN B dRdxah t@ﬁe@é‘ heq"e%!ug%g{l@ ]y@m%v %lﬁﬁorﬁ&"&gg}ilj{éﬂ 18 h, during

different stable con ormat | orns whicC
whiehainadd Beavy ovtdieqedipizay foretedy Upoa compiesteproteetion, the volatiles

SR N R (L
TERRARAMONKEA] didé i8S fiHed B9 HBL OB 8 Phenomenex Luna C18 column
(21.2 x 250 mm) using a 1%/min gradient from 0-40% MeCN containing 0.1% TFA and
10% H,0 at 20 mL/min. The main product peak eluting at 28 min was collected and
lyophilized to a white powder (7.3 mg, 7.3 umol; 29%). 'H NMR (DMSO-dg, 600
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The present disclosure includes each conformationa

i soner of these conpounds and/or diagnostic agents and
worzoov08®s2 t her eof . When any vari abl e occurs noPET/URZNN9/000096

one tinme in any substituent or in any fornula, its

definition on each occurrence is independent of its

definition at every other occurrence. Thus, for

Mikanpl B6O (FHzbre) 814 (il H, bisp\inl & GHybrs st (2Hittes), 848148.76 (2H,

38 O e S T, o040 b S MO, T e AN K STHh can,

bxgg}s f@tbsefgz)' WQQ?Hdﬁﬂt%)é 1f3'f10m)t h%ﬂﬁﬁ@(@‘ﬂ ngr %t430(§51 tt, {) 7.6,7.1
Hz)\N(1RZ4).24 (¥hat), 6119% ned (m, rFl)M”@WR (DMEOsdethIt MﬂHz) 51727,

183 oo d e D SRR P72 bl AT HE o R o Pt 7,484,

4@0H 07, 38ar, 3l ¢33a1e) DA MY, bk, 9nhy24 5, z%m:lzw HRMS caled
conbi nations result in stabié conpounds and

fodiCaghtobt @ 0 (Mgdhit 661.3¥en Epubdr@b1t/64. subst i t uent is
shown to cross the bond connecting two atons in a
ring, then such substituelxammle be bonded to any atom
on the ring. Wien the imaging agent is a radi oi sotope,
t he compound may{[py{Aed- QO(rQ‘DR) Zamind-B+isdolaaci | | ary
i gand and a second ancillary gand ca
st abi IY frq?@n@bﬂ@nmeﬁb)pwyéﬂﬁhenw m%}h@'écqaﬁ%m@fllmthyl} 12-

ORI B 1 S By i i

consi derations such a$nﬂh303&9eaaﬂsaynthesis of the
radi ophar naceuti cal, the chem cal and physica
properties of e ancillary ligand, the rateof
formation, t ield, and the nunber of isoneric forns
of the resu™i radi opharmaceuticals, the ability to
adm ni ster said: aq@lllary or co-ligand 9, a pat i ent

wi t hout adverts® physi o oI monsequaﬁcés d. gaid
patient, and the %onpatib phwhe NN garid iT a
Iyophlllzed kit formul ation. The char gecaand

l'i pophilicity of the ancillary,bicgad ad | affect the
charge and | i pophili ci ty of the radi ophar maceut i cal .

L e
P8 o ARy S4B el apardaminalpethyghenyipropanoi
adi@édi ophar naceuticals with an additional two anionic
groups because the sul fonate groups will be anionic

under physiol ogi cal cond)tions. The use of N-al kyl
substituted 3, 4- hydr oxypyetrdi-nones results in
radi opharnaceuticals with va rdegr ees of

i pophilicity depending on the size of the al kyl
SUDS ki J0AGAE ParrldotkhWMM chardtiOvinea YOHBES bPOE)130@L the

conpounds and/ or di agnostic agents of this di scI osure
cyangphedphprop-2randieagid ¢#.38 @2 O marnp P : 1aMdOHAZR%6 afegons NH;

P s s ot i R AR R B2 HEFR it St Eb resuling

sUSPERRINISS ﬁ)ﬁfgeg fwih Hgﬂﬁﬁtp'ré‘ssﬁgz%ﬂtté 50psi a[HdSmth%ﬁ{eﬁ%LH &2 equiv

are of particular conforrmations and ionic forns, other
He siefeoramstinedat thisgpoimgnilhe fvessabwas theh pemed ow';jdblndxi charged with

R RGN Bnol s oSty o FSiab Al RS Rfined uniil
gmrp&dk%rc%aseadat a4 &tﬁ%nmtfdnesmeh@%sems Bsrgeé @&thi 10, and the

the pharmaceutical conmpositions of this disclosure
catalpstuermovasy Altratinothrpugh Celatet dhe fibtar eakeheasgahaustively washed

al um na, alum num stearate, |ecithin, serum proteins,

such as human serum al bum n, buffer substances such as

phosphat es, gl ycine, sorbic acid, potassium sorbate,
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TRI'S (tris(hydroxymnet hyl)am no- et hane), parti al
gl yceride m xtures of saturated vegetable fatty acids,

wowie08903al ts or el ectrol ytes, such as pr ot am PET/US2009/000096

sul fate, disodium hydrogen phosphate, potassium
hydr ogen phosphate, sodiumchloride, zinc salts,
colloidal silica, magnesiumtrisilicate, polyvinyl
wplh rlr oMe@dhH, O ¢ ¢ x| 30 b patzhthe dombbst dilic@ess cqnobytedtéd/ inevaeuo to a
a/laéc(gl sodi um car boxymnet hyl cel | ul ose, pol yacryl at es,
WHEX 8819 pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners,
POl YEhOYABE 8mEH VAR (B iR lthdoRdticaliGeR rsdéﬂ%ﬁdéd)mtzﬁh%rous THF

di scl osure, the pharmaceutical conpositions may be’in
(25Rank)shen teated withriRreNEnSeBtmb] 3.9 mepel).adilghchléroformate (3.19

m&g@@hﬁfpgﬁ%&aﬁﬁ'\%\e@g%gﬁéq y H)gagaléegg ?eéﬁl:?ﬂglgﬁ a%nsxon stirred 1.5 h at
2ReC O'TFIé R&w hBmoBEANHLE Y61 EA QAR trkdted BBhA I MIBIONE250 mL) then

sui tabl e di spersing or wetting agents and suspendi ng
didgehwith Erfé.c<i @0 inllg witl) ewtsébitea perapaiont fuomel nilye ddysos doparated

teril ' { '
b GAieas lET SrpIReRepaaT B 51 0GRS She Sopbied ERBRe avers
wereaiRUi @ vesMaSeR)] filkdred andcdncdntbHe AREHICR to £BBHeds ¥ that was
accept abl e vehi cles and sol vents that nay be enp

panscdistcrqmapgtyeny snstlcalfom 280 seing 93 grdﬂclMMe%H (Re=
0 Si}‘ hd mgl -!)éjuclt ?Fﬂed b%}% d’iOO 5‘20 sLer 'ag ?llec e)él cgﬂéentrated to

e conve a sO or sus

aﬂt@dlaunhneﬁwwdeh (Z9Pd!l PR$ eam@n Y4 BYAN qM;f lo<939L1q>0 Is °an' HJHMR
ed i ncludi ng sy ntheti ¢ mono- or di gl yceri des.
((Flgg 443190 Ak Eshéﬂ% , BBeis 2t |7d1an616(%Hg$§cém| 8.0 Hz), 5.91

IS L SRS BB e A R 0.~ 021

SaccHtw@b), @. SGI(IZH balygk 415 szl4\1332 QJH bed, Joasydz)0R. |93 (2H t,J=7.7
especi al | eir lpo oxyet hyl at ed versi ons.
SEENEN

Hg), 2. 6§d255¥dn378rH7§u L3l MHaohd 48 3, h563 1305,
[ I I t r

SIS P L B85 PR S QUSPRE CuuH O

(MhﬁabQﬁdllﬁ@ stn&ﬁl 286.p04Isma protei ns nay becone
saturated with prodrug and activated agent. This | eads

PirPBa- Piepma@eﬁlfﬁr{wmpd@& PlogyIgpREnbOmethyagesy-2and
could conpromse its half- rlfe or tolerability as well

enydoxykarberdraidei veness of the agent. In these
circunstances, it is desirable to inject the prodrug
agent in conj uncti on Wot ha rile albumn or plasm
repl acenent solution. Altern Hloc an

appar at us/ syringe can be used that contains the
cont Azstutiageftheaprddudt oé Bait {7Axj1t32 bI5ddmuhobhin day THEE(@5.0 mL)

t he [ . this. i jrected into. the .
R T LB ol P RRALE AREEEE I S110% 1 M sotuion i
THP?HF&BW&H\@F‘?O ﬁﬁHBQi%gfa' ?Hﬁgé’ﬁurﬁﬁ‘ €TRE %Séﬁsncﬂi wad QA5 hat 0
may be adm ni stered oral parenteral |y, by
°C thealvetrmod ts P2 & and nmnuanlnbgfz Srke cA fied opoling gal P, excess LiAlH,
buccal | y vagi nal Ig or .via_ an |{5[él anted reservoir in

waneoasemEd brrihessarenkadditiemetiaty (409l mnd dheatesing whitec
suggﬁ'n n%cs%géelf%@!alltyer m&%gvgl‘pgg%og,r éoﬂs%aﬁ)Hﬂ ”§n%1 241,20 mL)

theR 6litd€lPfor HUIE ti AARO Uite sRirya VIR RUEds waterrarﬂusé‘dnbﬁmtrauon
intra-articular, intra-synovial, intrasternal,

thrqugh L ehids aYashq:dqwrtbﬂé-Ea(ﬁ %20 mio)aad & eomahineghfiltrates concentrated in

r [ q
b 958 PR ST G A0 SEINLENRE oWy wsins 11
peditanelEt Adi (R¢ FOS2) G haaih @ratdnm ¢luet ®eevckeh B0QBYOMRIal Was collected
accept abl e dosage formincluding, but not limted to,
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capsul es, tablets, aqueous suspensions or solutions.

In the case of tablets for oral use, carriers that are
wa@e oomosdog2 used i ncl ude | act ose and corn st ar chPCT/US2009/000096

Lubricating agents, such as nmagnesi um stearate, are

also typically added. For oral admnistration in a

capsule form wuseful diluents include |actose and
ardrdoaderttrated totafifoeda wiiite kryatplieeuslid (878h g H18 manel; 63.8%). Mp

uired for oral use, the ac Lpgredi ent
SLEBEd W NG Rapee o iaias 3.8 (2RaRE VareriSHa) .14 oM,
esire r ni l,ayeriRg hoRr! pg
AR T <8008, p T ER ZR T, L0 LGS 28 (B 66179 17.0 Ha),
5. aQIm}mldij;el&ek:O $,1.2 He), fmnzer bﬁjJﬁMQthzr)J 4331 (ZH trécialb.8 Hz),
m.nistration, the C [ s of 3
IR DY R i s R R e PR L N
(C’Pbéh, 5 1S nzké g4l N '1?535' £198 R ?@i stmts 3. 659i bd4.7,
oom t enper at tr'e buf uid at rectal tenpérature
3451h,oB ltheHBIMS ealvd fdr Gyel{sNIO3 (Mlﬂrélar) 2R o Fpehdaégé 1262
drug. Such materials include cocoa butter, beeswax and
PgroCy-ePrepiratien of ¥ 4-§3- (afiﬁmnomﬁrdp@r]phmyl}tdimhyl)pmp 2-
har maceuti cal conpositions of this disclosure my
er}i’l laxycprborymids; idspcdoricpsidsall y,  especial Iy when the
target of treatment includes areas or organs readily
accessi bl e by topicif' &Bm i ncludi ng the eye,
the skin, or the lower intesti MHee. Suitable
t opi cal formul ations are readi| y prepared for each of
t hesA sahgiag oditheqrrgdms of Pap 7B .25 3p 5i00ahimol), 2-hydiolkgisoindoline-

L300y pOPrerabiod PP A efenes? Bimatfingis G500 mL) wes
e 4 AL TRR 810 436 1S SN0 TP 6 e TR that the

Iso be used opi c appl i cations,

oRhgd doeieditl ine BpersioTIKIR solueiog wmyhémwﬁmamb alze’@ dnd tfeated with the
sui tabl e oi ntment containing the active conponent

reg\gifpeg) BEALR (0.403 81, ¢4 mmobsEopyisepya Ochy i Ehepale yellow
sogﬁ OJPotﬁ{x?otﬁtQ{ne& ARk Elce £@ea§ % c%' g& df ctis){]fu:m qunds

diagnostic agen e I ncl'ude,
c}bblﬂnat@gfapﬂpbn|slll€hh§ﬂlgtacgradlblﬁt%ﬂlﬁion0ﬂrd>m 3| 2 g4l d pentane/EtOAc (Rp =
petrolatum white _gft rol atum pr opgrl ene glycol,
0.50n y dxaeatang ESRAC). pEhe pregpttspylatties Hastisws tgre combined and
co '&Jrlntl?‘dtécy M{]‘?@( @gglé% s&lid tHA‘lt &t Eﬁ[}#e}éﬁﬁ%fii%c{ lggreicwstglhzatlon

ar maceutl Sl tl ons can

frsmlﬁt@mkq)dnoine odafforddireasvleriess aedlasd 1 Bneg)aﬂespde: these efforts the
conponent s suspended, or dissolved in one or

mﬁﬁaﬁwﬁe@m@ﬁ&amaw%%mtamh&xafzﬂ {5th9/carhopylapyap)carboxamide and
wsé{hae%r% ug&%v&%z iRte s% g%lrdb fet&ggms m neral oil,

sorbi tan nonostearat e, esters
wax, Thetrade phthalimaledl 18%)®vasylhs§ok§/edan@ll CIH)@h/Z\xIéOH (30.0 mL)

| cohol t th
R GPHAR SO eTeoat5 o oF or OBl e APt 24C. Within 3
mi] QE\@FE f)?éé p?fé&:pf%pnﬁé@ et 0. 2F %3‘19 péaﬁtlorrwaé‘géﬂ-fﬁltefed The suspension

ste esalne or, ‘typicall as solutrons in
wasainoentcatedoid \aadpcmam@dlesrtmﬂtudgﬂodndlmatenalenmhzﬁed with EEtgi(S x 20

mEhihspirerovEd Befletiod g Seh or s HErE M EMELeLhe fljgte was then
QAR WRE Bi¢t1i (8 @D n%HPQSdOtmE%?aW B éfoﬂrﬂulo@&lﬁg an8 tl"l’enresultmg

oi nt nent SUCh as pet rolatum For adm nistrati’on
prcipite zelegal. Tie arpstalliat matgrial has firthrensashad with HzO and Et;0 (3

« SRS B8 b L ey SR LS @589 PP A58 64 390, mp

187 °C (dec). 'H NMR (DMSO-ds, 600 MHz): § 11.03 (2H, brs), 7.72 (1H, brt, J= 5.8
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art of pharmaceutical fornulation and may be prepared

as solutions in saline, enploying benzyl al cohol or
worthens®et t abl e preservatives, absorption pronmPCEUS2009000096

enhancebi oavai l ability, fluorocarbons, and/or other

conventional solubilizing or dispersing agents. The

anount of active ingredient that may be conbined with
thhe 163AHL &) 5198t(EH] dddrl, Ve ]m@gdl()(ﬁe 5a, Silid)es d@i{hﬁebxﬁdrm 17.2,

1 S50 0 LT TB8e o8 0adbiint &1 (2K: B! “A bt Hah 014 BH, 4,/ =61
| f b
HPY), 8RR @t {204”6 k }{z?woiv‘vgsﬁ'z.f;f p(lﬁigg]nﬁy PR6. 1A, AROYWC RRIR (DMSO-

act'ive conpo such ‘preéparations
de; 05t BHz)f & d>516 :hbt&&)m 4094t d3BoLA8. B80%7 Act 16/% TBchdd nd3.4, 30.6,

2§§ @ts?hg av?@ﬁgr&n?ﬂwgﬁéhﬁgﬁbﬁp%@&?#ab avn%%%ﬁ%@”about

9 body wei wth the t:ﬁlcal dose
P%Q ‘a}?:‘lep%‘é l?rh@f}@ewﬁt{% Wﬁaleﬂawgh rwabauﬁ(tert -butoxy)-

B R A A R

the nost typical gese of the active ingredient
conmpound is fronwftﬂut 0.0001 and to about 0.05

mol / kg. As thewgki[l led artisan will appreciate, |ower
or hi gher doses tHa - t hose recited above may be

requi red. Speci fggndos® igns for y particul ar
patient will depend u o%£;LSEKZELyN@fFﬁ vlor s,
including the activity of the specific conmpound

enpl R%BHitioh e B@Q-%TrB-@H (81 @BL0.38PRRY 1n|@EPJGlP (BORIY was
sex, dlet time of amnlstratlon rat’e of excretlon

sudcugwelyrtbaate&itwndnHéJBi (65é mg;d)g?:ﬁ@nnmof) PNt éb25| polg, O. 720 mmol)
pq§SICIan Buffers useful int %aratlon of

BhELi 187 898108 mypel) pt $5°¢ hélﬁéb 2? ethggalutigh wasdregtsd with

thL: mégt%fgoftww&% gg'gblrn?{sl caﬁ%df'g% ! gf)@resﬁlﬁqg solution was

stldmdt leld thSh atl e dtiharemoo@kinavacly. 0Pl trudahydroxanhats esseivas
i.n the, preparati 0 i agnostic agents and kits
regisanlyes Iny %E&@@GP ér@ Bland sucesaivels i iWigh 17.1 mg TPPTS
: it :
(3b%§8§? g 031 B E ne ( F,Ug)rb 7 {n?ng 1 1} and®¥ m g Pd(QAC), (15 ymol; 5

pol'yvi Ayl pyrr 1zt o

mbh%t) Ae2DPE. p@bﬂﬂpl%déﬁrol@btﬁgﬂ@% blisen@e Mithimna, kITHeSresultmg yellow
t hereof include but are not limted to ascorbic acid

sodytianevafediluigshuith o6 apataining 0d el Tﬁﬁq (6i09unk ) then filtgesdyhiough a

tab ulf i ISI SItOl
0 ZEMERFIS LB EL BleEr QR P PngBBbRens Lige €18 cotumn
(2d|2a>gmsxsﬁm9 B ls%ﬂm gfadlémtfmﬁ eo%ow%ad&&m&m @.MRTFA
limted to ethanol, Eﬁ ycerin, polyethylene
y

mﬁrl&p(yﬂe et g yidgmin. p Ehe mayrepragne psakselpbing atrﬂﬁmnbwp%@alhwed and
L tan Ioea | ys at e

B ORISR o OO 57 oS RR, R P-ce 600
z?{ﬂq pwoiwrmg)sm @Il 'QIIQ%@}SB 1ar(dHI ? tﬂBanTﬁpJeaﬂ 7 Hz), 7.36

solubilizin s are polyet ene nd

(2H, mﬂadms&o@leyﬁe}Zs(lPlséc{ erd. %é@hﬂs%@ mB Mns £tfe0 Hz), 7.13 (1H,

| 0 agno Ki

brBf, SRR ‘”i‘f{ 844, ajufre% 980¢ g%l 8112 ?é‘i@éﬁdgis{ a?}(?;,o'{]%ﬁz?%f%(m brd, J

=D koml(um w@hlers.ole.s ellzb ardius 98 ©2H, anad . 78 591(2H, m), 3.00 (1H,
ropyl or butyl parabe

ABX Jap = 14.1 Hz, Usx = 61Hz) '2.90 (1H, ABX, Jag = 14.5 Hz, Jgx = 8.5 Hz), 2:66- -

2.60 (2H, m), 1.73 (2H, brs), 1.33 (9H, s). '*C NMR (DMSO-d;, 151 MHz): § 168.6,

155.0, 142.1, 136.0, 131.3, 128.8, 128.6, 127.2,123.7,120.8, 118.4,118.1, 111.2, 109.8,
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A conponent in a diagnostic kit can al so serve nore

t han one function. A reducing agent can al so serve as
w@2@vakiok: zati on aid, a buffer can al so serve BGSI/ES2009/000096

transfer ligand, a |yophilization aid can al so serve

as a transfer, ancillary or coligand and so forth. The

predet erm ned anounts of each conponent in the
78.0r10,82i1%9A2 A1 81.62%3 A8k @710y RV ¢abdtdyfonfCrsH34N4O4 (M+H):

i.deratio that are in some cases specific for

4&%%?&&6‘?@@'2&%' in other cases dependent on the

ampunt of anot her cog&onent or the presence and anount

Pagt EarPreparpiinied! L okfpdhenid -1 2gerneamino-rindokd i nal )
y A BhiB8ED-GBPPRARRL I e el B2t F1e

[badf( cdrbex yneatimgl)aadihojethys) anfiad)-d¢thel | eabok yraethgl)@nthoysetic aeid,
synt hesi ze the diagnostic agent and have a high degree

triguoEQarey 3¢ S"‘j"nat the di agnostic agent can be injected
safely into a patient and will provide diagnhostic
i nformati on &adut the di sease state of that patient.
The diagnostyTykits of the present disclosure can al so
contain wit e*_iq;tructions for the practicing end
user to follow £o ni hesige the di agnosth ¢ @gents.
These instruc*wiowﬁ %gray @ fitked to Qne o.racqine of
the vials or to the contarher i WhithYhe vial or
vial s are packaged for shi pping®or y ¥ a separate
insert, ternmed the package inseot. N_wcay contras
agents, ultrasound contrast agents and :

met ahlseiah BECWid[2abis{[(@Fs- Use as nagnetic resonance
I magi ng contrast agents are provided to the end user

bytpl)exyersbonyiaethy BamingyethyHammel} agetio aciddh8 aimg$0.0 pmol), HOBt
! ; al ; | T ol i

AR Yl eSS o i Rl R o8 v cL.oo

L1 SBELLSR AL e, O B2 B MR B 200

piaglh @o3 °GoITHE re3nltingrsolitidhival stifred 0QBitOBEn pdifiisfed between
Ediagnostic agents, whet her forwagnna sci ntigraphy,

adgh 1 Mhrire ard (Hhd eash)ywithfransten toasepyawry funpek glhe

lag%ggﬁggalﬂg%‘r Wuedtls faydr ﬁfgkﬂe’d Wit ﬁ{oﬁi‘é [P 3b %Iﬂgf}‘gmﬁétcombined

changes 1 n “cardi ovascul ar di seases
EtO Axelayéds teoel suct exsivelsnivasghet 2vithg0. 1 M ctdorpad ads satndited aqueous

T B R S A bR A o
cdnRERAHAinAREI Lo 4 &Jl&ﬁ%? %Ela%}ﬁcl‘p%? Lédaedi ik ?dr%her bfrification in

produce a conpound an I agnosti c agent o

tht kebsegeant deproteEoon stkpnpl e, t he net hod may conpri se

reactj ng a cqonpound w an i I ng,.agent. to forma
di agjﬁé%r?ﬁoaecaegéﬁmuga@vxaé-?m%éﬁgq%@fcgpn. aslchssé? ¥5€ i flioxane (0.500
I i j )

AR gl o B R0 IR DL P REEHD ABibL, 0,500 mL of a4 M
solitieeiihididkand Y ut 9Q17€. CRHRaSsulfifepdlOy €llgwesblation Was Qertddel8 h, during

may be a conpound conprising a hydroxyl am ne . )
whp@?; it 3 heavy avinig drestpitdte famied, Upon gampleim@gnsotestia; the volatiles

i ne Lke.. r_int h.at (S] )

BB e Qi e i3 et TR A FROGE fing 0.1%
TR&R1($.00 milB)thénidicdtely pusified iby ¢H1RISO bakiPhgnéaieHearLund G If8ydongnn.

t he conpound,andkor,diagnostic agent, for exanp|e, Qy
(24 Hro gl BgDAising A Boegnin gé@ﬁ@iﬁﬁ%r‘&ﬁ@%%%%“@ﬂ"&)o;l % TFA

r [ i A [ I i

an{c\ihpe()s/ﬁ ﬁzée)a%?g lgﬂ“ztrentléfolgh%m ﬂ{/ahgﬁggﬁcg gﬁpﬁ?%l&xgﬁé LA nflwa@llected and
lyophilized to a white powder (3.4 mg, 3.1 umol; 12.5%). '"H NMR (DMSO-ds, 600
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characterization of the conmpound and/or diagnostic

agent by mass spectronetry, NVR, and the |ike. The
w@oovposmes and/ or di agnostic agents of the preRBenUS2009/000096

di scl osure can be prepared follow ng the procedures

descri bed herein. In sone cases, the conpound and/or

di agnostic agent may be synthesized by coupling a
Nﬂiadr&xyﬁ@m}m@rm)eﬂ 1 .0&1(1 M gebre), 818741 Habtsprdy26 Gith bps)sU6h (HSE, d, J =

grReit ERE ACEHATE R oL SR AL el s WASEE

Hkﬁ@ @Q”ﬁeﬂéa}i o, 0 f@z)czmwml A J&C’V 9 mwzt)ye 90 zm abrs) 431

hydroxyl am’ne defivative (e.q. NOR4) to form t
(2 brdyWanmtt dz)s4.69 (2H,rbrs)p Bré73déHebrS) t3hfet (Hjﬂd HB&Yaanne9 6 Hz, Jax

- By o B SRR Y S —E%c@ﬁp}é L3 Qb Y3 Ho,

3. d9gmos§t3 85 ?@frﬂrs)”@){ﬂQﬁHSXBb@gﬁéiQd 3tHz G’Qk'l&'?' NHz), 3.09 (1H,
roxyl amine with a carboné%I%rou form a

r/warirﬁé Idc,lex =h$ tlia),rsels !Ist’ﬁe?z Hah 2t 3% @tedd, /=7.7,7.6
L0 8 O 5 RN S P PR T -

3y B9 X071 86 2f p:fsms 1a8 Bydnmyma & 1ac16d12m,| 1ai8.3, s 18 heni7.2 (q,J
substituted at conpri

—BBRThg 140671 T, SRERA O shds 51 A7 1.3 BB PRy 2. HRMs

h r y. Schene
%%Bﬁ% ﬁ@/‘fmﬁ) %oo‘épgjl?g (2 7aﬁ4gltl agnostl c agents
descri bed herein may al so hesi zed usi ng vari ous
nmet hods known in the art t-Eg%fnﬂnércar bon- car bon bonds,

bon- het t |
Eﬁit."Snseo??ﬁe"c AR GRigSinet agent s my be
Ond%ehﬁb%oﬂﬁﬁm&k d)ﬁk@bﬂ]ﬂl%l}lﬁ&ﬂﬂ?bembﬁh@ﬁ]rh&hyl} {2-

ester i oester t'hi our'ea, or "other 1inka

| rﬁblgécn@oaameélylmdﬁbyléammq}@hﬁd@ﬁanbayymethbbmm}mtlc acid,
t he conpound or di agngs nt an am de |inkage.
Those of ordinary sKki Wﬁo%%g 3?? a%uld be able to

sel ect suitable net hods for synthesizing a conpound or

di agnosti c agent having a particular |inkage. For
exanpl e, met hods ﬁor coupling am no acids ol peptides,

as descri bedtnone mvy, may be é’éd JJLn t he
context of the |°hvent| 0 ”bEm de |n9<Hage

bet ween portions of the conpound Qr di@gmostic agent.

In sone cases, alkylation of apcal gohgl, or a thiol may
be used to forman ether or a thio oeYher respectively.

P PR op bEG AT gl it e ) 208

bRbx ) B bbhHehindRy- dpuaﬁwbhtah&nfdér fFEhioPehcelic &idpedlel bet ween
t he thioether an he al kyl group, i.e., a thioether.

I n sonme enbodi nentsy the conpounds or di agnostic agent
may include a thi oﬁﬂzea | i nkage, which can be forned

usi ng various nethods Kno the art, d ncluding an
acyl ation reacti®h"b \Né)rﬁ_‘ rrpbélt\ and a
i sot hi ocyanat e moiety. In some”cases, the M t sunobu

r eaci\lso uuon %%c lf)tl-hje-l(gﬁ(zot]& fg,o5 36@mmoq)emr8ﬂg&z (:?BO mL) was

successively treated with HOBt (55.1 mg, 0.360 mmol), i-Pr,NEt (125 pL, 0.720 mmol)
and HBTU (0.13'7' g, 0.360 mmol) at 22 °C. After 0.25 h',‘the solution was treated with
the product of Part 7C (90.2 mg, 0.300 mmol) in one portion. The resulting solution was

stirred 1 h then all volatiles removed in vacuo. The crude hydroxamate ester was
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I i nkages, including esters, phenyl ethers, thioethers,

and others, by reaction of a nucleophile (e.g., an
wa@cedodiogoopaicl eophile) with a primary or secondaP@T/us2009/000096

al cohol in the presence of diethylazodi carboxyl ate

(DEAD). Those of ordinary skill in the art would be

able to select the appropriate nucl eophile suitable
reﬂQ;SoluedEmI Zhl MeENMH, 03800 mpphndaictessivelyareaeedawih 7.1 mg TPPTS

eaction between an_al cohol and a phenol under

(3MQ KmAbB 0 necd ivell, ExadH (?ﬁa»LpQ S merolhandqd. 9|m€e?¢{QrAC)xAH|5| wmol; 5

t ejwee an .a carboxyl
mpf7ap! Sheer ChELih Ao CENe vAORECRRY B, i efuipe vetlow
sdMitidnhWREEIRED with $RECddnvfhivig 0G0 TPUNGD0anD) theA dikeedi through a
agents descri bed herein may al so conprise a

0.4 hospAcredisk and deectly plrifigsl byl HPEGmm adlizndimenent EunagC18 column

L RRERRY S oAl sl PP S EomiaiithafLi % TP

arf BRE1GO #D0 REARIRY Tﬂé F4t ?&)@ﬁa%hk Bludlfg ﬁlfﬁgmn was collected and
Addi ti onal nethods for synthesizin hosphonate esters

lyapkilidabiora Wwhite povyder@48. émrﬁbé ursaly 2& 8%, 'H.NMR @MSO-ds, 600

MIFSEL LT EREE 9. B P A s i I 2677 35 o, m),

7. nefﬁr@(@ﬂem)q b6 (1 MEsA0ds TPHS, Aronl N6 CB4 AN 3cAL DO (3H, m),
bo may be used to synthesize conpounds or

2.67 é%}rﬁdslr' FJ-@Yeht2s6242 82 (1 Hem) Red2%e? 47 (Hdcm).ds8 bl g8i(fhH, m), 1.38

tath o] | gfii
FE ki nEQVER EMESGE, PFMID: g REBTHRER IR I B 288
1286 1l28f3§l1§5 BO761 ,Clagarise &, 40 ©283.5031.3,131v)2014, 28Q. HRMS calcd for
reactin% speci es _exchange ¥artners in the presence of
CasHa N iMh: Hed- A700: droangst42.2698o0r ding to the formul a
shown in Schenme 3, form ng a carbon-carbon doubl e bond

Pase BreRieparhtion of2-{ Bati N4 4 peé iR 2-amitioed- by Huntarey leminooxy)-

PR ER m R R R S at SR R Sy TR Bl R amin)-

cthPl) @aBOK1Bethy]) @ N 8o e ite treflbesdcstic &Gy calt ¢ di ene
net at hesi s, al kyne netathesi s, enyne netathesis, and

the Iike. Typwcally, metat hesi s reactions are
performed in the presence of a netathesis catalyst,

whi ch may COHRLH? un1 nmol ybdenggm o tungsten
(e.qg., G ubb% gen- i gp catalyst, & " 2nd
generation catalyst Schroc' §w”\/\ry§t) Schene 3 .
catal yst . R HC=CH2 + RbHC=CH2°RaMC=CHR" + H2C=CH2
Met al - cat al yzed cross-coupl i ngoceaelicons nay al so be
used in the synthesis of conpounds and diagnostic

agenhssoluridh ofRafHN[2-(bid{ [(lerhal i des may be reacted with
various species in the presence of a netal catalyst to

btitmk)m)icarb@agle}meihutﬂacrdn@gtw]amwo}e«tehle ragid (48 étryg,e&%pmol), HOBt

(45 5020 Bigneny tir % et S o0 o3 i s B5imels S Bvee 1,00
%"s 'sﬁ’&%ss?wl)f abeed (wth ztﬁ%\JEPabQ& %%&}h@ﬁﬁﬁﬁ(l 1.4 mg, 30.0

ven on I nclude the Ul m

pﬁanw azhCr ah@aeshrtﬁrgsgoﬂumayasrdeﬁkd 051 H then ptiielkiéd bevden
ot her related reactions. Those of ordinary still in

EtQree anrd 0-hddctirip acidigp@mlocagh) with trangfeniopy sspriatarg funnel. The
la&e}?/r%%%ﬁasétgd aﬁcﬂh@l ﬁﬁ%o%rs I%Q:g »\ragﬁe%t\!v?lp EF(?RQ (i L9053 It)‘? "The combined

I'Zi ng a
EtOAc layers were successwely washed with 0.1 M citric acid and saturated aqueous

solutions of NaHCO; and NaCl (3 x 30 mL each) then dried over MgSQj, filtered and
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desi red conpound or diagnostic agent. Cycl oaddition
chem stry nmay al so be used to synthesize conpounds and
walr@gne®e: c agents descri bed herein. For exanpP&l/Us2009/000096
"click” chem stry may be utilized, wherein a [3+2]
cycl oaddi ti on between an azi de-contai ning speci es and
an al kynecontai ning species nmay forma triazole
coricateged imetasee o 4 beoflew osipelticle svas Sssdhwitleag firches pasifi€eion in
per f or med under mld conditions and with high
ﬂ?éP@FﬁH@E depfotestion #8Pr ange of functional groups. In

Someafgl 31%§ectetd gg.%g&o(gg% epﬂfnolgh@cg ))' Waddl Sty 'EﬁX dloxane (0.500

i ncl pepti pepti

mM)y kiR sﬂ&ésﬁ&e@ﬁ&hﬂé@&hﬁﬁﬂz@l%} 0D) ¥ HOU g, B@QMbln@b'd)wﬂﬁ, ofad M

General ly, peptides, polypeptides and pept|d0n1net|cs
S(dutmrellnm@ame)jatkiﬂ °@e prtotrentiimgypaltgelidp helution wes stirr¢dhie8 h, during

rn1n i.due and caupl i t he ne ui t ab
Wbt SheayirenCaEr APt SUBia Urspeoeiats fibipBuh g volaties
wuaereﬂebapﬁhsva@e@ &id B8 civmtm'oﬁd Q@sm&trs&agéowbdan 41,004t difdg 0.1%
procedure is repeated until the desired sequence is

TBA(&i0A e@L) then direcslypiviridigd darHeC pa effhenenenaxtunakd 8 column
Cgnnen i P aGted b B BN g 0.1 TR

arcl a%Hzooan 20 ¢ilynfiat The nin ﬁ@ﬁbctﬁfe@k? EREAS at DI mywaotdilkcted and
phase peptide synthesis according to the nethod

lyephijzerhtol awhiss pawdss 105 mig, 94 urapk 9. 7%0c , HIVER (I94SO-ds, 600

MBS B8t e BB S BEL SR 835 (3 .30 2t ad s = 7,

7. au{zq,rm:lzzad 15Y8HNBY] ZBORIEBHIEELS HEY) 42d¢DH] 93189 (l’lHedd J=
f or ego ﬁ? Erocedures for pegtlde pol y geptlde and
6ﬁe@ﬂ%€¥é et bspnd ARS8H, 9 23448 rbrbeld P A D ehlif (4Bt /=57
d_P t P
HER M2 %J ?%22? P2, 238 QUTIE™ & E2Hs QTR L. m)
1. Rl’delrﬁ‘Z(lzémd)) NMIIhBMﬁWg,des MH@)&I&MS?IZSZ, 1gym1 s, 5157 9(q,J=
iolo dem c_Pres

3‘Y6H@) gl(‘f?é’sé“(iésiﬁ)ﬂ El&éa?n%%&;‘? I%e(btlﬁaé o2 1slt7qu,A 7399 Ha),
742% @'9 F >2t ?@9"?8 §Q{1 2,199’ Y8l §@4, iyxv MR]\KS CHOBR):

ansz ‘Praédfice of Pept
Cﬁ&hﬂﬁéﬁl@ﬂ+Hmrﬂﬂ@é64V§omag71N@%A&ork (1984) The
coupling between two am no acid derivatives, an am no
acid and a peptide, polyp@xamidie ®r peptidom netic, two
pepti de, pol ypeptide or peptidom netic fragnments, or
z-b{e [@W[di-{@tR')Qnarﬂlfnoal PRty Hifanol RInYREFRE Kj&%’ﬂl’:arbamoyl}methyl){}
dg@( dom netic can be carried out usin
c

carhgxpmethebamans Jethylh a@@@ﬂﬁéy%ﬁqad@xmﬁry@m%wtw acid,

car boni ¢ aci d anhydri or of or mat e)

met hod, carbodii m de ?$ﬂ%¥§%gﬁ£Xé c%¥b0d||n1de

di i sopropyl cagpodii m de, or water-sol uble

carbodi i m des)_nmet hod, active ester (g,pitrgphenyl

ester, N-hydroxysgccinic ino ester nethembHVDodward

reagent K nethody @arbonyldi iy dgzol & netfod,

phosphorus reagehts such as BOP-§, ofoH

oxi dati on-reducti on net hod. 8Bope wf dhese net hods

(especially the carbodiimde) can be enhanced by the
pafdit P@Bar@ﬁoﬂ-oh%@‘)WY@SIB?{%EJ(}@&@})QZ -Rert- butoxy)cmbon¥lm1no

1- hydroxy-7-azabenzotri azol e.” These coupl i ng reactions

| mﬁmybb@n@enkmﬁﬁhmnemﬁheamdﬁMSOIutlon (1iquid phase) or

on a solid phase, such as polystyrene or a suitable
resin (vide infra). The functional groups of the
constituent amno acids or amno acid mnetics are
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typically protected during the coupling reactions to
avoi d undesired bonds being forned. The protecting
w@e@apsoehat can be used are listed in G eene, PCT/US2009/000096
Protective Goups in Organic Synthesis, John Wley &
Sons, New Jersey (2007) and The Peptides: Anal ysis,
Synt hesi s, Biology, Vol. 3, Academ c Press, New York
(1981). The a-carbdXyl group of the C-term nal residue
may be protected by™an ester that can @% cl eaved to
gi ve the carboxyg&g(azgﬁof{hese\pﬁmtéétiﬁg gr oups
i nclude: (1) al kyl esters such as nethyl and t-butyl;
(2) aryl esters such as benzyl and substituted benzyl,

or (A)soRsibfof BoBaHRAMH .10t 825,860 RitndT) InICHASIS (3.00 mL) was
S

treatnent or mld reductive neans such a
suce¢ssivElyrterataadywitta D B8 hd oyg. 0e3i0emmol)l APLRNE S el ghaemmol)

BRSBTS 8
the PP P drd € §ﬁ§ nf20138b o? ?Tr?g&bl?)ér}ﬂg?/\mrh% rds&ifin asg‘uéion was

with the carbo group to fo IS 'S
stirredt Inle theh all gatatides remoded inovesubutThe emde hydrokamatetster was

l.at er. ingl : [ resin (DeG ado. a
reiidus 1 DRSO A OonER i Gae el R i 074 res TPPTS
(30IPITREE Y D ¥hol V6 ERNHYIE QK YATRS Mol & 314 nd'Pd(OAC), (15 umol; 5
am nonet hyl reésin. Many of these resins are
mob¥arar 22 &C.| Compldtd dépretentidhwhhebsdegd vachif] therTherradulting yellow
ino acid ajre i ncor.porated, The a-am no

SRR i G FLOL PRI 156 SF s i) mb) then Hgreayfrough a

o.iﬂ?1 ﬁt R&oﬁfsﬁtaﬁgHL@&@%@W@%FEE%ﬁqeac%e%gnﬁﬁé’)yﬂu.i‘il‘?}"@column

e art ma es of these are:
(2ayt 25yp@s) winghh B%/rhiargrydienttftdnh I 0SI00aMRICN conpdihingl0v1% TFA
ahd p-tol uenesul fonyl;, (2) aromatic carbanmte. types
alsduM EeOst RQwIdﬁya-a?fB% AN pregygt Psakielytipg at 34 mayWvas collected and
PRI ROBN G G718, 245l 397570yl amount of TEPTS
cer-Hel deqcasdyih s tHy NoAR e pedoriny. | 'H RIVIR Y DMSR)-dgldopVHEzE § 11.07 (1H,

carbamat e types such as tert-butyl oxycarbonyl %Boc? B
bigh ARG H BiShy-26 G Sdpd Gt Helky/cldr DORGAH, TBhd 04 (1H, brd, /=

7.8 9’%%@%%9131}’}1{)%%-2% i—%gf’)l %é%zcsaf QHTRHE2 5YBEH (1H, m),

such’ as cyclopéntyl oxycarbo

1.amn7ﬁr(fzyn, m)yh&f-hm%/(mgt, n()5|) 38I(%8) )1 yaf,s .zléuglm, ay. °C EIMR
s Bieting VT T80 B8 Y b ST b Hefiss D pss Hibn 38 2,

12558,AR6 Yyt =208 19 MA 0,2k Gl B aguSEENDYS oBYIPHEB 26 8 255,
a-ani no protecting groups are either Boc or Fnoc. NMahy

2480 HEMS calcd fordn HoNaOh (MiHIEI 9427061 iForand \394.26081t abl y
protected for peptide synthesis are comercially
PavBi- Brbparatidhef ¢ @i (HN-[pF((XBDe2-aminogd-phyillsutadcgdameidooxy)hexyl]-

oy B R e el R 6 AR -

athinbjacbtt K38 8fiNGoRGtdic AfPdai0r 1 n di chl or onet hane, or
HC " in di oxane. The resulting amoniumsalt is then

neutralized pp

rCOzH O

I H H

' Nig ™~~~ N

HZN/\[r o \r(\N/\/N\' FsC™ "OH
HO,C _N._-COzH
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30

either prior to the coupling or in situ with basic
sol utions such as aqueous buffers, or tertiary am nes

WO poodiogdeknr orret hane or di et hyl f or mam de. \WhenP¢heSiowan0096

group is used, the reagents of choice are piperidine
or substituted piperidines in dinethylformmde, but
any secondary am ne or aqueous basic sol utions can be
usedA sbheioned2eftesRi(bis{i(®&rearri ed out at a tenperature

befween 00C_an oomte rature. The, amno acids or
bawbﬂwc&ehoay y:i}@gna@gm'?ﬁ@nm}@cmac Hrcneoifay 1ol HOB

(@ée fek é&bfﬁ}.%mﬁ&n &%%?&ﬁﬂte S'a PGl E‘f79£ éﬁj gn%rytﬁﬁp (1.00

ove- |dent|
mi) @%8 stddekdi ey tratelvia tPYNEL (18R, %cmas ?aﬁdﬂﬂ‘BT‘[h?l 1.4 mg, 30.0
sel ection and use of appropriate protecting groups for
pmlob)s&e 28i°Ge Thkaesultingwol utomalast stieed i3 h thep aditiopedbétiveen

0 or an1 cid i retic an esence of. ot he
B7AR e B av it Lo e bl prtndrenntr reppraiorg furmel  The
la@@@tsbﬁé?ﬁ@eﬂ Bhd fhe a-ﬁtlé‘oﬁs%%t\ﬁa@ﬁ‘e@%tﬁ AR (PRQ@%U “Qme combined
group Is inportant in that it nust not be renoved

Eti¢ ragyetsheerd enaoessevetly wiaskaddvitlo00 | Mregtriofacidraad satardterbaqueous

OB N ETRR PR (R caBe T Gl ler WS- AReR and

ccﬂﬁ@@tﬁdt@@irﬁvaeﬁa td Stoleriesif Whikh wak @sad With®itFurities pafification in
nitro for arginine; benzyl oxycarbonyl, substituted

ﬂ@éﬁ?ﬁﬂéﬁ?é@?%@ﬁypéSwPosyI or trlfluoroacetyl f or

| t f
o ut L1 RSN ccBinaats oS! Bed b AR SRR b o8t 0.500
i) %&%@%gln@ly t}%@&a%t}?HE@f $uL§HR$ HA . @@I nEA1ZH)500 mL of a 4 M

ethers or 2- bronnbenzyloxycarbonyl for tyrosine;
sqdutnet imydidveanz yht,22/°C. rfﬁltequlbe@pgdle yeh«):\eisalnmdm b lstyrlred 18 h, during

enzyl, or tert.-but Isulfon for cyst and .t
Wﬂfﬁdfr@e oh heqvyyhitsaNariPEalR fmade Unpa qoamlets ﬁfﬁreteewwheovolanles
wefedbRoVESinNdello 8nd ﬁfe%téyoﬂﬁ H’esnmer@d ﬂﬂged n I-@J@P&ﬁﬁalflﬂﬁ 0.1%

the a-amne protection usually tert buty base
TPAB #Otmln)thgn dupxslyaptmfmdde'ﬂﬂblbc @®n aFRhenomsnexrﬂcma @Recolumn

i g8 M AT AR g D hf MR eBhiafe 67 TPA and

1WA 03R D/ s P %‘é'nﬁ‘anﬁ‘@kcﬁﬁct Sk Nithe #bPRfAWa9RoREcted and
the peptide, pol ypeptide or peptldon1net|c or

lyohbibizechtyed White awddm(w ng i16r j@thob 4dy266). ¢HPSMR dRMEO-ds, 600

MITB 4 L% Thruisl, B 1%ER, Bl Pl sl el Bt dges = 7

7BNPHETDE OH d)ypsmrmm?m/%i AH dal Y efz) e Eb? 3.84-3.76
dlmcl:)‘%)ated(I ﬁg{he chol ce pro%ectlng rof)s )

(25t svdedirtdsHabrs). A9 (Bkhows - 34o(4th bee/ slél ? H@)j 39 (tZHe tdar/t— 6.8,6.0
_u4s e a
HE B ble 48 57 R e CIeeht e T s SE R bt DA g B, 1.59-
useromdmn 1&g HQO$QIHUJH?’ 10%8-1 25GHIM)r OO MMR (BISISO-d, 151 MHz) )
si mul t aneous protectin

PO A6 51 bubL( H 31 7. 14k o PR Sl 28 HI6re 117.0 (5 J = 300
HQ)’G]F 428} '3253 Br OLesg > hRYSaghf 34 g%do?%'ﬁ'?ﬂr 26.1,24.9. HRMS

doni i'S To’be ¢yclized 1n’solu
cancemmgmugfdnt(mm G@‘EGMMO Ryaind h@s9e3u4such that a free

a-carboxylate and a free a-am no group are generated

wi t hout sinultaneously regRympR 1@ her protecting
groups. Alternatively, the peptide or peptidomnetic

may be removed o[- {[(N-{[4-((2R)-2-amino-4-
methylpentanoylaminooxy)phenyl]methyl}carbamoyl)methyl]{2-
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fromthe resin by hydrazinolysis, and then coupl ed by
t he azi de nmet hod. Another very conveni ent nethod
WO pwolos®ws2 t he synt hesi s of peptides or pepti doPCTES1005000096
on an oxinme resin, followed by intranol ecul ar
nucl eophi l i c di splacenent fromthe resin, which
generates a cyclic peptide or peptidom netic
{ Teis(calbesymethlyDamarddeth$ld &minod 8thy Bcadboa @ ihy ) d¥ixriv |adetic acid,
oxinme resin is enployed, the Boc .Qrot ection schene is
general Iy chosen. TheH1upredsstieasidsatnod for removing
side chain protecting groups generally involves
treatment with anhydrous HF et & nfhty additi ves such
as di net hyl sul {4 de, ani sol epo t i oanicesl e,oor/ 7-cresol
at 0C. The cl gakage of 2 pélpLNde\,gyﬂ pQRIJLng metic
can al so be acconpl Rshed!byHot her atid reagents such
as trifluor orret‘ZHg%C‘)ESLﬂ fonic acid/trifPlloroacetic acid
m xtures. Unusual am no acids used in this disclosure

can bg syni.hesj st anday d t ho fam |iar to .
PifB e eRimnanst £ ot PR IR ARy e Brboxamice,
hydr6d&sd &cid Bilol ogy, Vol . 5, pp. 342-449, Acadenic

Press, New York (1981)). N-Al kyl am no acids can be

prepared using procedures de Fbadupr evi ously (Cheung

et al, Can. J . Chem HcilBN¥K7 , 906; Freidinger et

al.J. Org. Chem, 1982, 48, 77). The chelator is

sel eAtsehitipo of Ok [if#-hty dinixgploamyhinextes] pré - B-eh hlex petrbdxamode (2.07 g,

G B e i s i A B R S SRl P R

U_§ﬁiﬁma,eR9 IR A% 68 - Wabiizhie, T 2RIkt PESBIBB%I. My €hem. Lett.

i mageabl’e gamma ray or positron em $sions, such as
2000n / 0@2A99-180Qun dfAeOHs (28al mb3 Gas c86lYd to 63Cand treated with

| ators for copper and galliym i sotopes are sel.ected .
K&'&Wéi@rﬁw\@@i?ﬁf’ 118 ONABARIAR S FHELA RARRI K SILOn was stimed
0.5% h?fﬁ%ﬁigiaﬁggtpfomf‘lé’mainﬁined 0.25 h and concentrated in vacuo. The solids

nonoam ne- di am de- nmonot hi ol s, di am nedi oxi nmes, an
wengdedizdonasl.in DMF ¢ 10 st o0y, sodéd®todEBNE (inl ticatedtwitttfredhiy prepared
wi th donor atonms selected fromnitrogen, oxygen and

angigp 2.t 0-trimethy ihearens sl famate(dl 8 fsmaab & Hembyadpalz6 hivssakgtien in
DRAR)CRPAGCLIAND M %’%gﬁ?“f)?"”%@ﬂ?% 318 SR 4GS Q' Kynehesis

pri o using t 0 sy
19724 B, optiar(opetst J.Zaj Applequiste DoEt; eSwart) Ds Ut I Qhgr Chemt 1983, 48,
synt hesi s of the, radiopharmaceutical. Exenplary thiol
SI&ryO&tfgew&%a OYF OB iaaéwueaj@ pREdE 4§29 B s e iReduapttate the
kS, AePHSH, ieere 19H§§olhﬂom5‘ailﬁlem¢ﬁnm% 008 with transfer
Wi New Jersey (2007). Any thi of

ey & Sons, w Jer 0 rotecting
togr sspratomp fumnely themevashed math HigO (5830 nilxa ffflee®ndfingdhEtgD washes

wR g MAS O AR oot s BLACHR ad o1 Flod B &4 m
solﬁtﬁ;nhﬁ)ﬂ?fcﬁctaﬂw at 200z o, reﬁﬂ‘l‘#né %lEQhWJ%EIQWere SIRLREINS:

and chel ator noieties for such netal s”as indium (e.qg.
sciritdredl ig)ass funnel efrfineenogosi§s WaghedOMyh Eafichnidgrentaae(de20 mL each)

e.q. Eu(lll), Gd(I11), .and I are sel ect ed
i fed Bt nrigh st Sies Qs bhsod 3 B e BRIk
(DX 6. 6P§M\M}?z)b@l7.27>4lé1HP€H,@= alohay; 6 2sRbANRUPER), A4 §8 Hz,
10-tetraazazcycl ododecane- 1-acetic-4,7, 10-
Jaar £ (nHehy | 1ddeHi AY8BBd, Jas = 8.8 Hz, Jpp' = 2.5 Hz), 5.90 (1H, ddt, J=17.2,

163 PR UL RS a0, A ACRE Y AR68H 8 185! a7 o,

dtﬁ.,(l g"s-.io,i 15§ Nzf\aN3, IH; bed, Uad 6. 21y x VeeiR jmisaeagtiby MHE): §
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am no- 4- met hoxyphenyl )-2,2': 6", 2"-terpyridi ne.
Addi tional chelators suitable for use in the
w0 pwefsdoons are described in U S. Patent No. 5PGBRS289000096
U S. Patent No. 6,676,929; and U S. Patent No.
7,060, 250, each of which is incorporated here by
reference in its entirety. Procedures for synthesizing
136k 6dhéBaBor33.1,Ha8.2ai £6.80t14c W8 43.4l HRM$aialcdldbeC, H1aN20;

a f d.in ; Soc. Perkin Trans., 1992, 1,
(‘\ﬁ?[g?;bﬁé@gg Fa&&f@%?@?én, 1991 2, 187 J . Nucl .
990, 31, 473 956; and
Paxt 8- Prgpwntionet (2R)d5H- carmnoea@ml)elne%vk% et
4€m The
R e R L
Ilgands or groups boypd to the netal. Jor a transition
nmetal conplex to be st abl e | |caIlJ§( has a
coordi nati on nunbef® (rru ,}y oF°Catoms) conpri sed
of an integer gredeeN T ar‘? equal to 4 and |l ess than
or equal to 8; that is fhere are4t08atorrs bound to

e T e B B reRAsl ey 9 s 0.
B el PLIE 0L o)

arlPHBTUS@D28fg, ar600riﬁmgla fat gz e@t @lftet MAminthe golation Waéltrea’téﬂ with
| ess than or equal : that is there are 4 to

thaperichORE 1GA {d2% 8t P OGmmAIY incnedaripn; d Hedemidng solution

t
SERR£,F00HBRUL AP, SRR RIS CBIRL0 T30 moel ol
canvapionxiSftedt lgnthe suddltidnywadgartideedi Heywerh Etﬁ)e\cedxﬂrﬁehM citric acid

its oxidation state, and the t e of donor atons. |f
Q%%ﬁ@gamtr% efldp aseRARtaE fipnelofThe layess sparated and the
cpfésssss%%tyont@as%@m. 2@ A mlzat CORPLSHbIR¥ gmkﬁ R9vere
ts coordi nation sp ere he coo d| nati1on sphere i
swwoespivelyedadhgd chathdd. 1 M onmc fqid and sdvenatedi agaecds soluwtiongdf NaHCO;

a‘{‘@ﬁ ?Ajlré{)y%q? N Fg)( ti%ﬁ A grlﬂ]qur ‘]‘\E$$‘1’ fi tgﬁ:gsa ca}lct:aqrr]lg'gted in vacuo to

a GSIHﬂﬁsQﬁldeiEh QRS uSéd WRh&ut ff@t‘ilﬂ%r ‘ﬁﬁﬂﬁﬁatﬁ)tnthegﬁﬁ)ge@%nt deprotection
oxygen and amine nitrogen (sp hybridized). The donor

step-ons occupy at | east one of the sites in the

anci TTERHP Ry ERRRe ek (PR ol el E o issplae i1
MeltR/HL O G0 SIS N BB P Sreied G 29 Ak TPIIAIED, bl 10 mol

i nclude but are not limted to water, dioxygen | |gands
‘Vté,riﬁlzTﬂHr(d?.ﬁ) ghal 22 eldnamanméérrbg?yl(%e)s (2560 harodyed motr%e rat 22 °C.
ands ar avai.l abl. e fro r.ci al sour
e g

f
Cg‘lﬁg uc(g ot ?tm\ﬁ%sno spafgﬂd\g "hglsd’d g frRber so utlon was
dl‘FxRQJ Qr'itHEHz@ didifi® W"/%'TF‘ATOQSG%S?‘E% &fgtelreedaﬁ}ou:%ot 0.45 um

oxygen donor at O ut are
Aktodiskedd tderectiy pmnﬂr.&irh)oHBLQ ongfl Riemnaiesgx Luna C18 column (21.2 x 250

2 h dl oxﬁ/ Iﬁgrgtr 1ent%5ﬂq1 38 ; @B/QjMe%N (t:gn?glr%ng%aﬂ/r«]al"ltle and 10% H,O
atéo%np;n%hmhe Wﬁ‘@&mbb RaR Qhﬁﬁ‘lg%t 8¢ hfln “ﬂas 2o UMY 5 philized to

benzene di sul f onat e, or subst I tuted or
awmsquwdmﬂm g, 2. 1 5 m10k- 1,6ob x \ED MR (BYHRS-de,(300eVIHzZ): 5

| SFTTR e g st HPBRET A CHOATE/5F SR Ba) /oh 1l ok e 78 H),

7.05 g2 d&R) J [FUNg i 1953k b3 ShEIH) anal BeXYIABEE mNElauden, s 3 0.90
| i gands that have '‘a combi nat | on of am ne nitrogen an

3k dgér Cbha), 086@E, dE Zrfpt Be).i NEINME GUAYVISEr&, AdiMHz): § 169.8,
limted to: imnodiacetic acid, 2,3-diam nopropionic
acid, nitrilotriacetic acid, N N -
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et hyl enedi am ne di acetic acid, N, N N -ethyl enedi am ne
triacetic acid, hydroxyethylethylenedlan1ne triacetic
waceiod/os@mezrl N, N - et hyl enedi am ne PCT/US2009/000096
bi shydr oxyphenyl gl yci ne. (The nanmes for the ligands in
these exanples refer to either the protonated or
non-protonated forns of the ligands.) Chelators for
1566 NeStic 13@3 0129834 12130.38. lgSQ:i),nttlrhSZlS lagént 22.6y2.7. HRMS calcd

TR LS B TR EE] FT3 9" S
Mi(ll1), are selected fromcyclic and acyclic

PbLyn %ﬁ%@éﬁ%@&%@t%[él\’s{[fbh(%ﬁWAO-‘*EKW‘X\ylpDo@AOYIammOOXy)
pifng B R eSS 2B ARG ey el ethyl) amino)-

ethyitchyboagatihg))aaind)acetic acid, trifluoroacetic acid salt
2-benzy|-cyc|ohexyldlethylenetrlan1nepentaacet|c aci d,
2- benzyl - 6- met hyl - DTPA, and @%@*mbhaﬁm N N , N' -
tetra(carboxynethyl)an1nonet 4' o 4- et hoxy
phenyl) -2, 2' 6,A\ terp r|d| e NAs ng ted aibove,
nmet hods for tNEatln% Ent are @movfdé OHThe
met hod may CONpAISE s |strat|on ofcoa conpound or
di agnosti c agent d@scrlbed herein to a patient and
acquiring an imge of a site of concentration of the
diagAd@hnbna@éﬂﬂﬁs&%bhéﬂ@aklent by a diagnostic

oD TRy Ram Siare ey o g/ Sraed FIG mgh, HOBY

(161859 G 1 1 MmandIParideht prdduel sfiagl 68 eI fg! 0. qbo hirﬁ(ﬂﬁ BSdry DMF
| ocated within the arterial wall, uterus,

(%ﬁﬁmbb wiap gaaeessively treatedwithd ds8¥Et BRels ﬂéatmmn and HBTU (41.7

I t d/
) Bl SRR My SRCH TR B
bé?{v@éWEtOAé hRed f emrtak aBHASYFL ERES ivih HaRgibero ars%aalatory funnel.
artery plaque, plaque of any arterial vessel

Thalayers separated and theiagpeats hayer svasleaiswigh BfOAD €2 100 anli)al The

gt ERIAC B e JEO Ry Nely Shitie a0 A isf acigand saturated
ai@bfs hufche 3F RAFEC{ AN (HBUn acH) RS dGLE\RE MgSO,
i mpor tance for cardiac inmaging procedures, since the

filteredipd casiconentgrb sl vacyo laar gelodesssak which ovas meeckiivitben durther
hat e S e. For an effective
mnﬁﬁgpﬁa mgsF&gﬁa ﬁemgg%h9n Fﬁe target to background
rati ke ﬁl@lfﬁ:&ﬂ&ﬁnf@ﬁte—mq lb|nQﬁdl thestedéA p@asedissolved in dioxane (1.00
foci-to-nuscle) are ty |calu¥bgreater or equal to

mishShen swcGsssirg)piealelyvity B 610 16k) WAL G EBEW: BOOmL of a 4 M

t
s ButarRLA 22 - B ol EEs Sty S oiPion o sipasblp b during
wﬁicﬁ Qf@&ﬁed@?%ﬂﬁte%?@élgﬁéﬁ@ fWrinedN UpRaTohiphite 8dbectrdf, the volatiles

d./g at 1 hour i njection, neasured in a nobuse
Wmderlnovctdnmmuce tﬂlﬁrvdme s@ilégmﬁm rediagpdyadsin &1.O; ¢pataining 0.1%

TPI\ I%p I%tﬁ 1Sr?ucir% 5%'%8 yg-&gjlré 8g%r gﬁgnj}ér%tgelfunara% column

(2|oozs;t 25(Iﬂhﬁh¢)tdsﬁfg a I%ﬂﬁhhrﬁﬁ’dlbrﬁt forOURS/, NN conthiRig 81t WTFA and
gg 2galllum and yttrium di agnosti c agents of the
insleimysyThe aman produeigicry ehtiag at b3impy was apligctgl and

‘ of a radio re b, \Of t
lyﬁp b BT R TR R £ 57 bR AT b BB EZR gy 600
Mﬂ\Q()US 1276(119, RHPBIOYPA, &s) 'El‘kﬂs(%H Bek)onpe (IHlesB A8 = 8.4 Hz),
pically obt ai ned as di l ute aqueous solution in a
ﬁg ﬁ%lﬂa‘ﬁBa&Bd: 8.4 ), 480 ﬁ%fldrbfdh! o1 £Hzh 4120 (2Hos), 3 R f(H; brs),

acid. The radionuclides are
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conbined with fromone to about one thousand

equi val ents of the reagents of the present disclosure
walcasosaerl i n aqueous solution. A buffer is typeTab1099/000096

used to maintain the pH of the reaction m xture from

about 3 to about 10. The gadolinium dysprosium iron

and manganese di agnostic agents ofthe present

3.40 68H,09 3. 86 (4H) boe JeaS4 IHz) 3. ep et dbry =ad8it) nigoa (3 tirs), 0.95

b SEE A 53 T oEe B ey maois 'S NIRERMEO 151 Mz): 5
112 mekal v6£3, 193018 407 30 ISB?V?Z.@,O@SQ, _1T'?.3~°(§,r J = 300 Hz),

paramagnetic netal 1ons are typically obtaine
1 SobyrPdr3c 53419, 8§20 4%8, 48s7,1dh e, A0 Ox2 18, 22chI23rQ. ddRMS cdltd fore

Cr Pl e s R e oS 2ha 8 val ents of the
reagents of the present disclosure dissolved in

aqueous sol ution. A buffekxampleddi cal |y used to
mai ntain the pH of the reaction m xture from about 3

to about 10. The t3&-{Nnitd €2 Rpr2ersaingtd-on will vary

dependi e hdentit f th ion e

aont t PRt ARk ARRLb e i PRI Al R i 2-
pIbisdtbor yms e )hmind]Ehy ) b athly D (tarbbk@mpthePamiid] &dtsic acid,
may be conplete, resulting in greater than about 80%
yi el d of the radi ophatiaeacetigpcidisalt apout 1 minute or
may require more time. If higher purity

net al | ophar maceuti cal s are He£dey &PHdesired, the
products can bepnpurified by anyr-of acaunber of

t echni ques wel | Lknown pa o-fMﬂQ4kai;gQ&£p art such
as |liquid chromatodtad sol i d phdse eXfraction,

sol vent extractton, ®ialysis or ultrd®fltration. The
di aghosti c radiopﬁhrnaceuticals are adm ni stered by

i nt.rayenous i nj [ usual Ly jn sali ol ution, at
el §sobeptetn of VG Rpo e heh R P T40%% body
b9 Edrbodlarhid]-agiHedyBhitadad RECtriffuosdiebic &id Salfbout 50

nCi. Imaging i s perfornmed using known procedures. The

di agnostic agents of et he di scl osure centaining a

magneti c resonance iﬁqging 200 @§thJﬁppnent may be

used in a simlar mangerRa her * MRl agents as
described in US A-Bsi“:’tgﬁfzi’a US- A- 5, 087, 440; Mct gn.

Reson. Med., 1986, 3, éb8; Radi ol ogy, 1988, 166, 835;

and B%Qiu%'oﬁ%{ Bo&%?—ﬁ;@ﬁﬁ@.l@?é‘%%gﬁ@%d Ynd OB (4 £9 mg, 0.600

agueous SO Ions O con agents are

madI iRIDNVE (8 Q0 il ow RBducCerkive Iyt tFeaw@nids |-Pr,NEt ¢BEAEES] .20 mmol)
rangi ng fromabout 0.01 to about 1.0 mmol es per kg '
TUWEDgRB 2, F6P0 myaolast 32 PGy Afteni § aen, thesrindon whastreated with

di ti t t discl houl. d ‘
i oRRDE PRGN L0 Bhe ERTRE b e ParRan 6 FSRUITE soion
whgstRaUt7 1bthbh phititlofied batwabPBtO Ae Andvb i MaRAVECIA (B mL each) with
Dosages, admi ni stered béukntravenous injection, wll

trangfeir éap sgparaiprydunned mIap dayersosepangted|ani ghe asueoss sehwsignigashed
tsall 8 ./ 1.2 muol /kag. | nmading.,l -
R R e L e

0.¢ opistieaeitl and gataalad. aqlibéustiolgivas b NaH@Etand 0faCl i® x 30 mL each)
di scl osure containing ultrasound contrast conponents.

 thep driedipyesMe¥P diltsiediand capeantratediinverioi to g cokprigss aikmiigh was

haut ¢ 10 ahaut.. 0.0l 0 JeNi G.gas per kg
o S e A L FEBRIRTY S
The crude hydroxamate ester (0.500 mmol theoretical) was dissolved in 2:1

MeCN/H,0 (5.00 mL) and successively treated with 28.4 mg TPPTS (50.0 umol; 10 mol
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nm./ kg/ mn. | magi ng may be performed using known

t echni ques of sonography. & her features of the
waleaelg®ezre wi || becone apparent in the cour sePOf/UB1969/000096

foll owi ng descriptions of exenplary enbodi ments which

are given for illustration of the disclosure and are

not intended to be limting thereof. The present
%)) BeNBisuee pi, | 25 momol)and 5leuag PA{@Ac)RY23.eLatot ol %)ah22 °C.

followi ng specific, non-limting exanples. Those
Comiplgtedenrotestinn was observed gvitiin Oéahtﬂz@srﬁgllhwaraberm@n was

[ l;0

afhed bbb L0 AR LBRIEA PHERL) Sl oM ae e Solig wes
rddmselrve@m EU: £$1,0896CNERBO0MB! Rlt@bd tedughanies gnaAhnodnsk and

avai |l abl e or ared according to standard literature
Sl oed b HHLES on 6tRheramensdere G e Iumh (2.2 x 350 mm) using 2

IhAt
R PR A 2 P S R B B R A £ B A%

mnmn&b ol‘hmmhqxt@ﬁ&epeakrmhtufg 19 7trhiaseasaotiedted mgd lyﬁplhh@ed toa
Qr ani_nm VO) Qr processes occurr

thHe PPW%‘ (Opgy/ geQ é% If%fm'céhﬂc{‘t)n ol VIR (M3 Peds 60 MHZ) %1211
(1%! %&‘-§)°§‘1'6§31g‘1§ LR 6'(§1é139@69t | dg <R @'_5'793‘4'('1‘& Bid, 3= 15 B 7.28

am’ho a hd A& Second am no acid ma
(mmamFem bys Hep \Ag@H AR Jhardet Hz)sdule%r(dél £, er=g7 2 Haz) 7.06

BEL oGy o B Lo bedad 75137 FofRRT (B AP doFesum

n; 2[5@2(5{4[(1H(£n‘5l 1.952/8%) 28, ﬁm D@3 foH, s). *C NMR (DMSO-ds, 151

ut anoyl am nooxy) mét hyl ] pheny "1} met hyl ) car banoy

Mﬁﬁeghﬂ p{1B9.4, bﬁééch‘ib&x&'p’@e& H98)3alﬁ7nb]1ét5l9yll 12.8,78.3,52.2, 41.6,

B DS, AR Sl g n 2o

dr.ox a . .
P}f‘? pﬂr&ﬁ aﬂ%ﬁﬁ?ﬁ@r@’ it tl SRy P-areiapsnhieny tutasgylamipooxy)-
pmwmdfﬂny 'ﬁ%&%‘kﬁgﬁ 0 P i diugamitd)
etbyb(caﬂiohymsihlyphmmodmnetahldnmt‘(lﬁrcmoetmmld s@t 00 nL of a
2.0 Msolution in Et O dropwi se over 0.25 h at 22 C
CAUTI ON:  vi gorous gas evolumbgﬂ\NThmﬁresulting yel | ow
solution was stjirred an additio Oclp h 40 ensure
conpl ete methyl ation (B =0 X i A Et O8¢/ hexanes) .
Excess (trinethyksi rhy?brret haneN was "€on¥lmed by
the dropwi se addiniOA” of gl aci al AcOFPMthen al
vol atiles renoved9n vacuo The crude ester was

r edi ssol ved in MeCOH é cooled to 0 C and
t r eafe@lupionpf 2- i ﬁéﬁ(ﬁfr’pr epared suspensi on of

oSO B TR TSR 78 g g s

(MEBmEL eeb]f 4Hd th& Brddudi st 1 ﬂéh 3f28§11g| &4.M%mol) in dry DMF
suspensi on then warned sl owy 0C over 3.5 h as

(1t.2femilLg avab andeesmvel e ticatedh w@usﬂjéﬁEi (@ﬁ dt, Orldgumat) adg HDC (13.6
m&g%b?ﬁﬁ%)hatoﬁ °tCh eﬂEeI rrgs:"ul{lrrl]é seglxt?(l)n wl-p stlrg’e%s Oh %eg r;])al\!\tﬁloned
between EtOAc and 0.1 M citric acid (30 mL each) with transfer to a separatory funnel.
The layers separated and the aqueous layer washed with EtOAc (2 x 30 mL). The

-~ ‘combined EtOAc layers were successively washed with 0.1'M citric acid; 0.1 M'NaOH

and saturated aqueous NaCl (3 x 30 mL each) then dried over MgSOsy, filtered and
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with cone. HO to pH 4-5 then all volatiles renoved in
vacuo. The solids were triturated with several

w@oroviogges2 of hot EtOAc (5 x 10 nlL) and r enovedP@Iy/US2009/000096
filtration through a scintered glass funnel of nmedium
porosity. The conbined filtrates were coll ected and
concentrated in vacuo to an off-white powder (Rf =0.7
cancer@ratedAnA@ERd tdeDE)lorl€¥s wilfwidel wam usddreitigiut further purification in
recrystallizatiaqon from hot Et OAc (150 nm.) afforded a
“’ﬁﬁ}“?%qvﬁ"éfi@w fian tehe solid (0.893 g, 3.03 rmol

4 10k e i‘e@ jubg . 7 st b G iin %Xhe 0.650

mi) fif2n Gudcksdividtly tidhted GviBOH{D t6 pby shd HCH(B60miniol; 0.85@AL of a 4 M
iH dt, J 7.5 7.5 Hz), 2.66-2.45 (2H, m, 1.87-1.74

5 sqlaiqn imdioxan@:t 2219C. shhe rgsmlmmalq w&w Jolgtiorygapstiryed 8.5 h,
168.8,. 155. 141 .3, 128. 125 77, 1.8,
v high G & vy whileprécde Pl P VBB A pBIE(S et the
voldiflesd 4ér removEfunddt 4-skré 4R of N an@Biel \Qlﬁke JOlidire3id @ reiRSolved in
product was established bg chiral G.C analrﬁ/& s (99. 9%

HES) kontaiminery | G B 18P0 niartherpdirecty epeifiad by hFdfC on a Phenomenex
{ b - 0
Luéa[(?lo sf( g%ig (EAUAS Qi/s'o)ﬁ{Rm‘Z uXm%gafﬁ O)"n/}ho% &fr?gfeﬁlﬁrom 0-30% MeCN
10 cc#rta(lﬂmg 10016 tTFW Adde1 26 &L,0 dmdm@lg/hhﬂr Tde mfain Prbdgct peakBluting at 23
mmol ) in THF (50.0 nl) was treated with /-Pr2NEt (2.09
mmwaq@l@cwman§ Ixaphiized &0 @ ovhite powder CRUYynecH-drerobrifat’e). H
4 {
r esﬁ?ﬁso 9 3@%%@%09\'@3 rr edb'%gqg%12 8‘? b{)s]’t)%% ﬁ]ﬁr}%s) 9%2 (2H,
dd e’acv BON1 mtmum&xﬂ; JAtgt=e®l4\Mzt)h7 PRO2A150HM), 7. tmezH d,J=176
ers_separated and the aqueoqus %er washed

HEL 301 (3 080T 115 0 Fhcbohiathen Ak &t o4 Cob i DASH, brt, /.
- d
'S =R P, T bl SR R 2

166h1,dI64 160358131582 (hdut 3X. UHzhdr0 2yl 32.B cEXRL D 2816, 1281, 126.3,

BRI LTS B E0y, 3 S0 I TE 5 T TRl cal

fo?@l%%&%%}ﬁ”@ﬂ%@ %umtdvsts@bM (5.00 mmol ; 5.00

a IMsolution in THF) dropw se over 0.25 h using

a syrl nge punp. The resul g} %gé@qbutl on was stirred

0.25 h at O Cto ensure c reducti on. Excess

Li Al H4 f,ul fH O (200
20 e esulti ng i R AR s b cessi vel y
t r eat eghphitylp ﬂ@%aﬂu@m&x%ﬁ]&ﬂ&hm}&araﬂdomﬁet@@qm

Hiélthen stlrredfor 25 h to afine white slurry.
T

sicaeherymady haseingl @thwagmmq}e@w@@afhﬂxasmgﬂlyé)am@]aqetlc acid,
Celite and concentrat crude oil was
purified by chromat og?rg%%dgo%cgﬁygfld;ggﬁ(4o x 185 mm
using 1:1 hexanes/Et OAc (Rf :Qo§)" 113 mai n product
el uted between 430-680 nlL, was co) ected and
concentr at e ord a whi t €9 criyst al $%the iwl d
(0.923 g, 4. r epsh.c
80. 0-81.0 OC. 1 31 300 I\/Hi\)c'o@l 7.32 (2H, AB
JAB = 8.2 Hz), (2H AB, JAB-82|2—Iz), 5.91 (IH,
ddt, J = 17. 2, 104 5.6 Hz), 5.30 (IH dq, J = 17.2,

25 Pal's A J'iir)egaétlgrpof(Zk')'LN gﬂ(angmomé@nygph@m?{yﬁ-)é(ter‘} 65 ( r2d ]
bgow)mponﬂaraﬂnowl-ﬂ @phthyﬁmqnm@wlﬂgor@setw)d salt

156. 3, 140.3, 137.8, 132.8, 127.7, 127.3, 117.7, 65.7,
64.9, 44.8. HRMS cal cd for C12H15N(13
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(MrH): 222.1 125. Found: 222.1 124. Part C -
Preparation of N {[4-(brononethyl)phenyl] nethyl

w0 proops®22 enyl oxycar boxam de , NHAI | OC A sol ut i BCT/0820091@0096
product of Part IB (0.664 g, 3.00 mml) and CBr4 (
1.19 g, 3.60 mmol) in dry CH2A 2 (30.0 nL) was cool ed
to 0 OC and treated with PPh3 (0.905 g, 3.45 nmol)
portion-w se ovemﬂ. After 10 nmin 0 OC, the
sol uti on was war 22 C, kgd r 20 R Nt hen
concentrated in vac : S e residue was purified

by chr omat ogr aphy on 8 1 fcd (25 x 170 mm wusing 3:2
hexanes/ Et QAc (R[ =0.6 in 1. 1 hexanes/EtOAc). The

mai n I C
Tna ARRRANE of Bok ol AT (285 800,86 mitol) SRPHORL (94 ffg 0.600
mid)A3DMF (3. OGGn]D)mhs subesbiEly thdatd0wih i-8ANE1QLH9 1 NMRmmol)

(CDA 3, 300 MHz): d 7.36 (2H, AA' BB . JAB = 8.2 Hz, )
anAABTH (.29802) 0.690 PEmoRat 28C ) Alfer: 18 min by solgtigpwes fpated with

ddt J =47 5. 30 H b
Fiyocug Pty fo B Sy Sof Ty Rt porlpns e plotucion
wds Sirfod6,7 Hthén kedted 4v1ﬂ-17a(fdahbnaSHBT4J {gg Ak 0.950 ﬂmmolﬁtolcomplete

Hz). 13C NMR (CDA 3, 75 MHz) 2, 138.9, 137.
copgers@n. Yfter4 h Ilzqsoguthq_vyaquar‘ggonged bq:t;wepn E0Ac an|d||:Q|\BM citric acid

(HE adt ned it RebE o %é* *Qtogzﬁ?s?éizg‘}lg 15R W parated and the

aque s {oduti omowashby lw)t;thtG)Alc] (@ed 3mmy) - Ihé 6drﬁbllhled EtOAc layers were
but oxy) car bonyl - am no] - 4- phenyl but anam de
SUCF4SEIVE r‘es%.sg@@ wathdb| M signig a%g and ﬁ&wrawd&ﬂwqws splugantef HrHCO;

I

aﬁ?géﬁ}le(g‘ X\(M £ ﬁ@%a%ﬁg@énme)r MQS@I Yilt% and- gg ég}'r)éﬁ\ﬁ’?tgvacuo to

a Ool&lesPailt which (as RS6! ithdut %(thempnhﬁcaﬂm ih hlmmﬁslﬂmdnu deprotection
one portion and the resulting suspension warned slowy

SRy 22 0C overnight as the ice bath nelted. After 13 h

t ot afpe éddge f&f@rﬁkérﬁﬂe Rest gf ﬁ)O’ﬁﬁmﬂ) ﬁfebfe‘hb&l? Qs BRENREDIN 2:1
Et OAc (150 m) with tranSfer to a

W@M‘Iﬁf) @5.90 mlr)raaki sud’d@esﬂ/eiy ameated/@‘nﬁl 25ep agdERRIT Sachd. @ jumol; 10 mol
er _wash g\f th saturated aqueo

0EtOA\CIX S a (3,x 50 .
Vopr 2N Hlh %PLeHzém VgEb> £ mg Pt QA (%%uegiéew%)éaﬂ C.
C?BP¥EECMr$tQCt&nWA§ SbsPRVE St a5 hmaﬁle%ﬁgtér}% &ng&tsolutlon was

er purification in the subsequent ot ect
dlhltefpw(tR Hs0comtdimng 011 % é")F&sﬂ(éSG(EhD}\d‘)en 1fidpehilézedd @ he solld was

roxamate ester (0.90 t heor et i cal% was )
reawg%lmwd Hz@%e@&d&ﬁw lt%d Hroughi0-4p ¢ dsragigkyand
[ : [~ 9 .
SRS VIR iy 2 gy i
1°mmﬂn gridiemt! frof) 3616022 MECNCoombiatng WEpBrkR/eand bitedhO at 20
L e I~
wkﬁ’é&)@&rﬁo PeBOFBHS YarksiNgy 638, CAINNIR (DRISOZ7 X6@POIHTN 6 12.08

usi ng 4 mi 0’ gradi ent’ from 0-40% MeCN cont al ni ng
(181, s)’/oSﬂrOA(3hhbrslo7>/89Lleldal at, J207. it 2y h86 ik dadi=r8. ﬁnHzc)l,u7C$3 (1H,d,J

=DM o T E N o 7456 THnd /799 HEF 7'abicffinped. /=
7. g?ls%fi@ 5| SZH 600 ; S§ 3‘1—172%67§§§XFI H@Bbm)ﬂ 8.8-HA, 4.3814.24 (1H, m),

392(31—1 brs) 3. 14(1H ABX, JAB—136H2 JAX 67Hz) 3.06 (1H, ABX, Jag = 13.3

Hz, Jsx = 8.8 Hz), 1.35 (9H, s) ."*C NMR (DMSO-ds, 151 MHz): & 168.8, 159.4, 155.3,
135.1,132.9, 131.9, 130.1, 127.6, 127.6, 127.6, 127.5, 127.4, 126.0, 125.5, 112.7, 78.3,
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= 7.

J =
Wheap/

2. 60-

6, 7.6 Hz), 7.17 (IH, t, J = 7.3 Hz), 7.15 (2H d,

7.3 Hz), 7.08 (IH, brd, J = 7.6 Hz), 4.78 (2H,

08202 (2H, brs), 3.76 (IH dt, J = 7.3, FCLUBP/000096

.60-2.55 (IH, n), 2.50-2.45 (IH n), 1.81-1.77 (2H,

m, 1.39 (9H, s). 13C NVR (DVMBO-~ 6, 151 MHz): d169.0,

157.8 (q, J = 31.1 Hz), 155.2, 141.2, 136.3, 133.8,

531281185, 3628281, HIGMS, caltdFoBC,sHiN ), (erH-BHs):3000. 1965, Found:

e 6(1’,&2 76.3, 51.9, 42.0, 33.5, 31.5, 28.2. HRMB cal cd
¥ol9%623H31 N304 (MHH): 414.2387. Found: 414.2392. Part

- Preparation of 2-{[ é#({4[ (2 )-2-am no-4-
P%Bwﬁrswatwwfazﬂ(ﬁo{d@){ ( %D]Z =agHeet(Eret hyl ) car banoyl
%@&?T%a(}rp 6% nt?oﬂ %‘engi]n}eﬁh)yl acgrrﬁanm&v e){lh *Pj‘]{E car boxyne
[bﬁdocydrb@mrmmmﬁn@]ea@l}dumhds} édhyk)(ro@mymetl@c)aﬂm&ﬂhden& a6,
A solutjon, of 2-{bis[2-(bis{[(/er/-
1aseiaacit 8y | ] met hyl } ani no) et hyl ] ami no}acetic acid

(24.2 ng, 39.2 mmol; for |eading references on the
synt hesi s and charact eri zat i oHo6f NSTP®Hand r el at ed

anal ogs, mi Wi arrs M A. ; Rapomwt oH. J Org.
Chem 1993, 51. b) IJI\/NIQ/\IN FFeg,éUdH .
Gazzotti, O ; Lat Uﬁf IL*ux G; kRebastl ,

Bi oconj ugat e Ch&M” X999, 10, 137.) in @y DWF (é 27
rrL was successwely treated with HOBt (6.0 ng, 39

78 mmol) and HBTU (14.9
‘l‘n%or!é’lt'fn f%ﬁ%ns&%ﬂbn&h{%p 0.25 ?1 t he sol ut(l on mrrg
batymgic@ﬁbbe;al]mahpgmm&nyl]mr@}adwc laélectew g, Opﬂfotminlal) HOBt

nmol ) and the resul tlgﬁ solutio

(lgt& mgégPtS) lzeﬂorh) anfighe mﬂs’iluett«éf Raginh2ey Schmet ‘P}éOQ mnml) grdry DMF

/b Post 5 AL Sl WP Y uiPp 23 o PR BT can7
mpad.iid mﬁmﬁat@@towe%eﬁk%ngmu@mﬂwhé ﬁir;drdl 0:5 AGhdh ;(afx”@tlcfﬂed

each) with transfer to a separatory funnel. The |ayers
bmp@r}é\tﬁﬁb andd.t M ctnuand$30 a&macmwhlettamfchoats@ara(ozy funnel.

TGRS SSRRTCHTR DR GRTaus (e Soaird Ot IGASH Rahelds The
conindd BIoACha E'G@r@s@@gssmg whshed vwith 0T+ M3RAY adiB @A saturated

dried over S, filtered and concentrated in vacuo
aqugous sobitions eENaH00vani ANeGl4s x39enl waah) dhan drisdaver MgSOs,

M SPGBl bR B SPL RL  od F
purifidhtidhphe bilsad yenvdeprdies tion ytep‘i |n dl oxane (650 L)

then_successively treated w
(2. sﬁhenﬁfe}ected cewgﬁts (8108 nmxh tQ%f?rEl‘t’qa@nWi‘Srfh&ﬁ%‘f@Qﬁé)jl%@ne (1.00

I I t
mi?,??1 h sI g%ﬁ&gvr‘gé}@g “ﬁﬁ% dxsi%d ﬁ1d ,\% agﬁ xltt’él' Irr@rbo ofP I %;‘%ﬁ ofad M
soPitR 1ﬁ|d§(ﬁ<hﬁe)fa@ noed. "M@QBSL@@:@;L&& PelIRPESL®EH wgysur}daels h, during
vol atil es were renpved under a stream of N2 and the

whih tignesoligaly méwtie direipitadé fsmied etlpon copgletodrpaotacting, thenlatiles

TFA o hen t R r.' fi by, HPLC on a. .
Wﬁﬁeno?rerﬁ&?%un%f gf %nénﬁl “%T ezsoﬁgi%%due H g&%"'veg’ ip H,0
cohUifthp 0gradFan®.doram &eﬂ@%h@@hﬁwtﬁy HPNQ dd. alPhehbAenex Luna

and 10% H20O at 20 nL/m n. The mai n product eak

CES eqlpmyg (A2 x225Qimm)asing @lll"/e/mléaradmt fryapf’nﬁp/onsCNocoanalmng

O VBB RO Rt TRy i TR e g g 2 min ves

collegted afld hophilized to a white powder (40.5 mg, 38.5 pmol; 38.5%). 'H NMR
(DMSO-ds, 600 MHz): 8 12.49 (1H, brs), 8.84 (1H, brt, /= 5.1 Hz), 8.63 (2H, brs), 7.98-
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Hz 7.32-7.27

8.35 (3H, brs), 7.40 (2H, AB, J Q= 8.0 Hz),
Hz), 7.13 (2H, AB,
6

(4H, m, 7.20 (IH, dd, J = 7.4, 7.4
wda 29089022 Hz), 4.84 (2H, AB, J = 11.6 Hz), 4.Bd1/(21409/000096
brd, J = 5.6 Hz), 4.25 (2H, s), 3.64 (IH brs), 3.50

(8H, s), 3.38 (4H, bit, J =5.6 Hz), 3.05 (4H, bit, J

= 5.7 Hz), 2.55-2.50 (2H, m, 1.97-1.90 (2H, m. 13C
7.B6/RH,.DVE@-89-B86 1HI, V;17)77 HLBR),77.5765432H164, B45 UFB.Hs), 6.85

<2&§MJ%%?B‘%‘H”§” 3 8. g 76 H2) 4ot (B 9 4815 GH, m),

3. §f1( s? éﬁ'?mbitméios §Hzﬁl§3 ﬁs 3%3 (1H 1%3 $26 3@2%1#&%')’53 05 (4H,

cal cd Found
b1, 1. ?QGAHZ)TH%C DR ﬂaM&QMB uys 1 d\fIthé lﬁﬂddlhétﬁ 2 6 158.1 (q,J =

S ERERL I TP hn (R B 8 128 113, 12,6 0361275,

126 32 1qeﬂon@r741 (@meﬂybémtzﬁn@ylaam 90533?(8()5292 yld pReN¥ 7, 37.0.
} e car banoy | 1} 47, '10-tetraaza’

hy
HRM$)cai¢ for &bl NM*)H:)y& | badkfe cydundcétli.298&kci d,
trifluoroacetic acid salt OH A solution of 2-( 1,4,7,
10-tetraaza-4,7, 10-tris Efdmee/I3buty |) oxycarbony
I ]methyl }- cycl ododecyl)acetic acid (109 ng, 0.190

mmol) in dry DI\/F IIPZ O{[NL(){4-\@M(23&)QGzﬁﬁﬁ1loVAE|y treated
w th HOBt (29 HBTU (71 .9 ng, 0.190

mol )m@hwlpﬁnwczmm@@nmthﬂ ph@yihnethﬁ%wbaamélzn@hyl} {2-

Al

o oS satboRfmity DI M AR C TSR Rghasele cid,
solution in DVF) and tifduaressetit aeid sslol ution stirred 3

h. To conpl ete conversion the solution was further
treated with 30 nol % of the aed,cVevesder, stirred 0.25

h, then diluted with EtOAc (75b vvltclgqrara)sfer to a
separatory funnel The E n)vvas V\alshed W th
OlMc:ltrld“eacrd ﬁ IIo dbffsa?.*hrated
aqueous sol utsnony” and NadCl (3@@:*‘75 . each),

then dried over WgSO filtered and concentrated in
vacuo to a col orl ess oiI whi ch was used w t hout

Petht—hlénepmﬁon pEAtmeshoxyrNVihethziibd Hgbemimadpkpicabpnygamino]-
mﬁ}i} ﬁ 35" otxecgded conjugate (0.158 mmol theoretical)
< BP DEXAMIG oxane (3.16 nl) then successively
treated with H2O (15 nl) gpd HA (12.6 nmol; 3.16 nL
of a 4 Msolution in dlng e) at 22 C. The resultlng
pal e yel | ow sol uti on was 62?‘3{%19 h, during which
time a heavy white preci plf 2 01 ed. Upon conpl ete
deprotection, the volatiles were renoved unde

st r eArsPBItioN of fiek [%DM@E*@X&WMW@&IMW@G?%&Q @eidi(3.99 g,
t
1455 Srhdt, BRVE KL RSl ACKES bl . 88 Pk ifer R 2004,
12606)i h2833akiisdnt) ahd SIOB-@dyE 61 rmmot)ah drnBME (HhOTFA) was

sUGPeREig R o ih (PR SORT atl @gaoarﬁﬂ‘%l VB PE 542 €018 mmo)
at?%\‘;%%@@é’iqg%%ﬁ 4ie golﬂ‘gon &Iag-trgat r t ; HJ?{?;]@&W hy.dZOé:hlonde

(1(63Hg, 1AB mAB HNn®n6 pbitjon. m&eiuhﬁi)g ABturd Adhsstied 1H'th)1¢n

7.2 AB,
pafigined Beteeeiuly OAL g 6 bR Cicacid(L00ghE epiy) wit ans(a i 2
7 .
seé)ar,at]ory ﬁﬁm@l HFﬂe la?er% @ep(aﬂ't'ed §ﬂdeth% grégf%&x%zyseilesl;béj\?lélf_lﬁf@Ac (2 x.
50nlnL) ZTBeJchEme@ EkOAnjlayeﬂSB\@INNR:c(eW MashdbBwithvPiA) M citric acid,
0.1 M NaOH and saturated aqueous NaCl (3 x 50 mL each) then dried over MgSOs,

filtered and concentrated in vacuo. Purification by chromatography on silica (40 x 250
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d 171.5, 165.3, 157.8 (q, J = 31.4 Hz), 140.2, 138.8,
134.3, 128.9, 128.5, 128.0, 127.4, 126.2, 117.1 (q, J
wWe209984642) , 76.9, 54.8, 54.0, 53.1, 50.6, 50.4PCBHOSDNI000096
48.8, 42.0, 32.8, 30.3. HRM5 calcd for C34H49N709
(MtH): 700. 3665. Found: 700.3659. Exanple 3 2-{[2-({]
-({4-1((2S)-2-am no- 4- phenyl but anoyl am nooxy) net hyl ] -
miph)asitglagradighy slatidrafiom! 1. e By1 pentane/EtOAc (Rf— 0.3in 1:1
{2- [b| s(car boxymnet hyl ) am no] et hyl }am no) eth
h¢xaneyl J@m%pasﬁé@! Aca a@pdesswu(\?ﬂ%c& i&@enmel 85.9%).
! ar
%ﬂ“i@?&i bg(r)m f)( %%Br gbp‘é’ 817 Iy ok 12, 736
7 Qar(Dld xdii 00 ﬂHsleepeﬁSI» ()ZHQ:‘) 4—H(D-I(23{(Brﬁ(ﬂ— 39) W), 162Q3H s), 3.33

in 2: Q was treated wth
(B 355 N o 1> VD btD byl B {21 2h.g 30 22185 6, 12835
[ Prgin t t
1%§Jgp1)ezr§sll 1989, 869, Cd 190.4al8, §t§ 7C. Iﬂﬁgfsecfalch fBr égﬁf%@’mm 1496.
Faundl: 822 14¥5ul ti ng hormgeneous sol ution transf erred to
a separatory funnel and washed with EtOAc (4 x 50 nl).
P8 cPrebaragen &f HM-uesylpBeidneetiiyl|(PReryiaethdydedboxamide

filtered and concentrated in vacuo to a colorless oil

that was used wi thout further purification in

subsequent reactions. Ay j on of crude Boc- Hf e- OH
(10.0 muol theoretical) i &l 2/ MeOH (50.0 nl)

was treated with (trinethylsilyl)diazomethane (12.0

mol 4 sféh%nfﬂftﬁ@‘ Z%I%dl?ctgf%ﬁqwt@% d,M0Btafbydh ng\ﬂrﬁ? (100 mL)
over 0.25 ON: Vi gorous gas evo ution.
waheoalebol G ?(h gn(j/&édtﬂﬂl\hvﬂth&Elc(ﬁO Wasmsl;il0r2adLaifia 2.94 M solution in

|t|onal to .en ure conpl ete thyl ati.on

ERQY é&wm\ifﬁéﬁfﬁ AN the-eAdHaN eV U AGIIE BRSIRHRLE fggmed. Afier
okhe tl@"r@ﬁﬂhﬁ?s@g&igﬁdma@ﬁea@é@@hﬂh s6futbh of B&E. &ld1 in absolute
volatiles reno I n vacuo crude ester was
EtQ@idi(5:86Mred 00 mINeBi dififed with)Et,@ end saturated@q@ansdNaCl (100 mL

e B e B RSy S FRES e SRR3R0 € gugps e
wameh)wﬁmml}@glzl x(5%0mD).Me cAnbiRbAELDAGFrs ARPUfAhBERKUHR with

was required for the transfer. The resulting
samg]sdraguwsmé}i (hwirl@Bdnls) thow griebowe? l\(ng@u éiltaiegtand ggncentrated
bat enS| on
in vyt T Eufe el et piutlied By fryoiafagBaE AR BR (R 300 mm)
udi RFOM e xhresKEIOUQ. T'Ehen:ﬁﬂ|ptdiﬁlcv\60&d1bEthéh@Ued>0Wnﬁlb was collected
several portions of hot EtQAc (5 x 10 nL) and renoved

angl comicentraied 9rantamaspigtis vyt pavdes thay vas seckyptallbzeddfom
Fbgﬁe%'fﬁng% fibdd¥ine oFor kUL JHRL (f1 st g& §t5%%?}ﬁ%r s W@@‘ ) 84h961.0-
concentrate I n vacuo to an

1630 PEi CHINMR (UD@ng,gﬂu)OrMEllz)fﬁ’aM) (zz}a,tABnJAgrmmm EBAQ”KH brs),
m crocrystalline sol |

sézmHgtgs)nédﬁ g0 90 @Heb@péaera S G 2 n2d NWR (DMSO-

t
dft’ he pr o Séltl%féaL%r% q4§\@cg§ 4\1\13"(&13 F}?g 7&? §<r)fn2%o l%gé) 1274,
67.0] 4.1, mdeRMS/d:a)lm&mﬁ.}}ﬂrﬁmewm 25{4’ EX81- Found: 284.1280.

but oxy) car bonyl - am no] - 4- phenyl but anam de, formc acid

P&alCt-Apephratio®of MetgPeR4( 0. 207 g, 1.50 mml) in H2O
was diluted with absolute EtOH (7.00 niL)

{ﬁ(p#eqnytm@&@dcamwlmh@obn@bmldph@ryl)la@m@te3A (0. 442 g,
1.50 nmol) in one portion at 22 C. Upon conplete

di ssol ution (10-15 m n)ﬂeOzQWUCt of Part 1C

NHCbz
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(0.284 g, 1.00 nmmol ) was added in one portion and the

resul ting suspension stirred vigorously; a rapid
wa@Rimosg2 rate i s required to ensure conpl et e PCT/US2009/000096

di ssolution of the bromde. Wthin 25 mn the sol ution

turned cloudy and a heavy white precipitate forned;

the reaction was conplete at 1 h. The resulting

sus pArsiwivnwd shet predud ioff Bhe d 3Bi(1 2412 @3840mol))in arid t he

N%&'I%Eﬁ@%' he8 e(ﬂwﬁﬁgvaaaéﬁi@%%fﬁg?'t%‘siivﬁ%ﬁ%ﬁbh&?ﬁi@iqﬂg“mmon
v\@ %9 nSH'rolZ ? o, heRe fg’s sBluY@H %fs Rﬁnﬂem 689°C and

at was Wi t hout her purification

mbhﬁlﬁwaeélﬂl@ﬂfor depr aft&cdobling Ed EXPC Tthe suxpeiisiorawas ﬁltered through
ester (0.337 0. 677mmol ) was dissolved in 2:1
a MKy edCRtnse durre gurpe] and thgfdtrate parioned bgtweer EObang 10 (59 mL each)

with t-gﬁf ( eBATa[UIglf?rB%%: ;'Ellue l@eré %;%%N%_t'ecﬁ %1? hlgia%élﬁu? ?aLyfr washed

with Bl zeﬁe ntlep Mhie @oinbiiedvR$O tyery wed dviet biver NigBO,, Fileered and
anber solution was diluted to 14 nL wth_ H20
CISRRUEAET WgYagua by 3hiteisolidibat way wsed evithont Birdsr purgicatiopyin the
fi
Sl@g%cg{ébﬁ#néd ZFBH%% }J ng(dl}!glél% ﬁg) I?gp lg‘ﬁ’pgr a?i)&e(rlﬂ{l ?1 |) ’oqrh23 (4H,
s)lﬁ).—lS(Q%IJ\@QIOé QHﬂ,abrm) A 602 HYbidCO2H . 2 hkt), 3068 (D sat3.GI0(2H, s).

nmL/ m n. The main product peak eluting at 17 min was

PmUeBtepdraaaﬁiofNo{QM(m zed to a white powder (0.229 g,
The spectral data . obtained for

hxqﬁPPéYeﬁlMlH’thMl]fa?tbyll}EP*‘&BE‘S?%P%Y?W‘?WI%Scr| bed for
the product of Part IB. Part C - Preparation of

2-{[ 2- V- ({4-[((2S) 2 4-
phéLyI E)BE Z\nogll{ am[ Eu()oxg/) rr;fmph‘éml } met hyl ) car banoyl
]methyl} {2- [bis(carboxynethyl)am no] et hyl

} am Aaphitiop off thecprodact WPt I BEAM20q, B 8Gahmol)de del THF (38.3 mL)

trifluoroacetic acid saltA solution of
was ¢asiled .Q #F aqq (reateq with LiAlH, 3. 83 mmol 3.83 mL of a I M solution in

TAE) e en 2 o pE Yasb RS B R ST 028 e RMotnsure
&H}ﬂ@@&&dd&@ibﬁ Exeat €A M WashidBEurh &Bb P thietardPul4RitoRIN)H, O (145
/-Pr2NEt (131 nL, 0.750 mmol) and HBTU (0.171 g, 0.450

ubr)mTl)e rgsulfigg @hitakuspengion Hiah sudchssivaly redtechwithd 5% aqueous NaOH

(S5 SRR 885 MR LNEL SR Rl Ry Pl Pt ng
mﬂt{nferﬁﬁ tﬂte’?echth}&% PR 0 B sh PEINER Pt iGN IR dud oil

citric acid (50 each) wth transter to a separatory
whaipurefied Hﬁhdubmngaphga parsdicedisimgd : 1 hexaagy/B)Ac toeaféord a white

s8R0 pdsevmebel b y TBRE L DA obc 20500 m)

7 a@@zﬁ ahpr atedy. @q%gowswmumom £ NeriOs emgz 15.03 (¥, brs),
each then dried over filtere

436 Briiad 603 Hou SROHo Lo <oPINRBES 6T, \hFght Hab 146 (IH,
br&iﬁ‘?‘é@”‘ecf@?%f%ﬁé%ﬁ S S s Rl S5 o
S Ecalergaion T RA{ I SRt g vinsi etk shasy] ety

@mn}lmea,oq? )boRhmied M sol ution in dioxane) at 22 OC.

The resul ting pal e yell ow solution was stirred 15 h,
during which time a heavy white precipitate formed.

Upon conpl et e depr ot ect x QP ol atil es
NHCbz

0
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were renoved in vacuo and the white solid residue

redi ssolved in H2O containing 0.1% TFA (8.00 nL) then
wal2eoeosdoy2 puri fi ed by HPLC on a Phenonenex LunBCTHUSB09/000096

colum (21.2 x 250 mm) using a 1% m n gradient from

0- 40% MeCN cont ai ni ng 0. 1% TFA and 10% H20O at 20

nm./ mn. The nmain product peak eluting at 25 m n was

col | Acobdioard theyrpudt iof 8drt t1 3 Da( 00D tge 1 96 wateol)(D. 181 g,

S48 i A SR T oo
0 3 e ki i i o

er)pﬂvlddB)Jch thaBthe (024f\ge ABlor dBnat peisid. kg pald y3140\(\/3bl,ut1bn ¢hus
= 5.8 Hz), 4.25 2H brs), 3.65 (IH, brs)
ogtyme@ wag 11‘(113;1|eﬁla511x wagn 1] ﬁ.ﬁ‘z)cong;n 5’(6(1 41|L|vao¢1ptand Jilrect@y purified

%&%?54 i'g)(j)} S A )usm(g algyrégu;ntl q réf?foq}bjr? = }%%N%%S/EIOAC (R¢
—J) 5in32] Bexdaks/Ed#Ae)2 The o&'uct l&ﬁalﬁm %tlans \1@& cﬁ)mbmed and

128.1, 127.3, 126.2, 116.9 (q, Hz), 76.9,, 54.
camemratgbtoa white orystaliing, sol4¢ (q35432, <882231u)m$>1 1853%). c & NMR

oy RIS SR A0 Bl PPl 2

(QHIABYJ Q. abiz),y52 S(AHR A B Y%,k =T srbizeny] @Har),@e98 (1H, brs), 4.42

Ex | 4 2- 2-
R T 5500 A A, By § oo i o Re RS alcd for
|
Cgﬂ%%%%(gﬁ X§/5rfq)e% 2y1 )Fé)rlrlln% 41 h42r5} am noj et hyI } (car boxy

p%?%@ﬂkaq)gfc]@t( £ 230| d, trifluoroacetic acid salt

repar at
(aﬁnﬁ&r@petaylwhpb}m&rymppbdngmahamaarbomihw@dfdeﬁh;@icacid salt
MsO A solution of
V- ( 6- hydr oxyhexyl)prg gN ycar boxam de (2.55 g,
12. 7 mol ; Charreyre M. Ian.gg;r P.; Pichot, C
; Delair, T.; Mandrand, B.; L aur o, F. Mat Chem

AW L T gvon

(SJO(DﬁiL) Wass trieatsd sihUiyidedrinveetsy dir4ta. 061 20 med 3 R Ghm6I)5n ndportion at
20.0 nL of a 0.76 Msolution in CH2O 2) using a
22; a@n tN ighin funin acwhitepretipHate dpimeddg aflerd k hegeagsioatwasiconiplete.

nsf I 0022
ThESyshEARG Bk s FRSURN R P St O R B B b Bo 72,
CHQCE}/I\ﬂe(DHr(aS(mmL)faum Behcentthed ilygius t6 apaii@tselid aMte sd1R1 was
aqueous, I%er washed with CH2A 2 (3. x 50 nL The

91‘8%“ Rery ey Hdwaygn thmzl@%aéaw&ea ghsdunpele fhe
ﬁﬁfa‘t@Qaé’ ‘%{he OW OIth '}{(glr(g% @Hﬁkhﬁ) fggg&*i zfe gi %ﬂ?ﬂﬁ%hux}ﬁ%&'p&ne) and

to a a
tlfeuestuﬂtmg macnpftate abllaed, wakhesl with EeQu@itx amitylaad doed to constant

i BAMAERS . 43500 e Ty Rk of oo
bézzb%s(dlﬁ betdy = &Hég 787-128 (mi‘m)‘bi(ﬂ(zﬁ AB %E&Mféjl{ 7.18
(2H brd, J= 5.5 H),” 4.20 (2H, t,7 3 ="6d 5 FHz), 3.17
(ARHABbhs ) 8.2 Had L BHIK)s), 4207QH. t60= 6BHz)ny.,161285brd, 2§ 6.0 Hz),

2 9800} 7 el RS BRROFor i ABeRy PR 347, Found

3@nysspxycar boxam de BocHN. NHAI | oc

Part G — Preparation of (2R)-N-{2-[4-(aminomethyl)phenyl]ethoxy}-2-[(tert-

butoxy)carbonyl-amino]-4-methylpentanamide, trifluoroacetic acid salt
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O A solution of /V-Boc hydroxylam ne (2.37 g, 17.8

mmol ) in anhydrous Et20 (5.00 nL) was treated with DBU
W@ 2008689922 19.1 mmol ) then cooled to O OC. To Pai/8S2009/000096

m xture was transferred the product of Part 4A (12.7

mmol ; 5.00 nL of a 2.53 Msolution in Et O by neans

of a cannula. The resulting solution then warned

slowy to 22 0C ovedeni ght as the ice bafh nelted.

After 17 h the EtMe Ezg@/umzem r eam of

N2, and the resulf qg\jh stirred 16 h to ensure

corrpl ete conversion fter this tine, the solution was

diluted with Et20 (20 nL), transferred to a separatory

funnglsohften &m%wmim%sﬁg% W7t Hmel I)'Yh il bé%l,g\xas

and 20% aqueous NaCl . The resulting
swoéssiviehyrtraages lith HDBMG() 0M;§G) 196f minod); 6Kl (51 pL 0. 293 mmol)

concentrated in vacuo to a pale yellow oil that

ag) 1B Ud 5 {Qyngtﬂ b?ﬁaﬁ’gg%lbﬁl*@ 6}] Aft¢ri (25 p.3he solution was treated with

th@&?{‘@dbg?a co orI ssso_rél I gygﬁn (;]1) n%&%gj%%ﬂ %g%r %qc%mg icﬁuuon

whliVRirt¢dDS h3hencdi latdédjth EdOZ\c i(ES ('dU')i and) hﬁhsfeﬁed?t'b z(deblaratory funnel.
=17.2, 10.5, 5. 7

ng Ef%ﬁ solgth!‘gweq chgﬁﬁlve by wa%d gvnth ElM—IE r1c grcw}vﬁ {(|39| mL) and
s Py 0 Oy S0 by 35 v
Mgﬁ941ﬁl5@edalm7cc(n2bhtrat§td m1va¢ﬂo (®dtoleyless bilaghith wag ugelHyithout

f-f%fg P‘g_fr‘ﬁ C-.Pr epaﬁg

£y %889(% heRY ﬁeﬁ\‘% dﬁpré?fﬁ? ig% $'€Br boxani de,

hydr prééaé gy&ﬁkﬁn&ale&ek@ 163H%h1r01 meoretlcmwak egs@vé@ﬁl MeOH
product of Part 4B (2.61 : nol ) was treated

(@G i Lpand (rdeﬁechnﬂrdIO% Bd 66 cmbom’(l B4 gVl 6.31umolph0 imol %) in one

Et 20 deFFe resulting solution stjrred 5 h at 22 C .
pofHan ﬁte%?v ¢ Espltiag .Sbmeailen g ePa gdhwih \dm iy, prdmapptained 1
°R§@ni§*gﬁ%35§?$s§é P NrEF e RS TR Bugtt £63g T

Agrodfsk @Hennavpkéntfite ) vacud1 €T lﬁeﬁﬁ:ﬁﬂd&é Ads relisbival il eqUVEEN/H,0
no additional purification. 1H NVR (DMSO-~ 6, 600

(ONi@mL) thendirgetly pysifigs ly HPI;C]SBI 3 Phgnopiepex funa Gl %cqqgann (21.2x
29 i g oy o S PR R g n 10

H40 482 ﬁ)lﬂ/mhf dlheJmainproédudr peak3el@@hg £ 130 rhin \dasrcoﬂe&ecﬂ-lzbd

lynply?l_zced alv(vég por%deg %6?3212& 1@&2 omfé @% %&QWO ds, 600

h e . B
1) 33,513, e, . 8 58 10 ot .

—@l\n#ma)) 6.923H, b_r@% Fotiay:3.IBQHL 363, 3. #8:3t8902H, m), 3.82-3.78 (1H,

SRR B2l BTSSR B 5 om. 9,136

1.8 (TH uﬁy @aquHc da.¢*=d$ $HL, oﬁxmhual P4 60f H@P%Mca%d for
(O 231 % 45% in I\/ECN )

CotlsNs6s Msﬂfib 5%&5 Kgund: $&§3¥54(80 153 g, 1 00 mmol ),
/-Pr2NEt (174 ni, 1.00 nmol) andHBTU (0.379 g, 1.00
PartrHl - Prparaior9 e - {N-({{W q47B-RR)themsw-4t i on was treat ed

o Bt R bkt R R
[b‘iJg@ﬁb&@métﬁymﬂﬂﬂo}eﬁ{w\ﬁ%n%%@(cm&néﬁ{mhﬁlmo@a@yﬁbqmd, .

(ﬂ each
trifluoroacetic acid salt

88



10

15

20

25

transfer to a separatory funnel. The | ayers separated
and the CH2d 2 sol ution successively washed with 0.1 M
wa@pRaopiogooazi d (2 x 50 nmL) and sat urat ed aqueousPCT/US2009/000096
solutions OFNaHCO3 (3 x 50 nL) and Nad (50 nmi) then
dried over MpSH, filtered and concentrated in vacuo
to a colorless oil which was used w thout further
purification in the subsequenmozd/\pr/\t@zetl on step. The
crude hydroxanpte ester (0.83% tmegret |ocal) was
dissolved in 4.1 MeCN H2 ga_ d sucdessively
treated witHe18: 9 wy TP ﬁSmeﬁ 4r?o|c§7¢ Et 2NH
(216 m., 2. O%Nfﬁwrhj oa ny Pd(OAc)CQZH(16 5 nmol ; 2
nmol 9% at 22 OC. °Conpl ete deprot ection was observed
within 0.5 h. The anber solution was filtered through
a 0. ASOWA@fédb!ﬂkz{lhéﬂ(fé’rtr ectly purified by HPLC on a

o ARt Ry e Se by B nibtadut & s [Tt Bor oD, HOB
(IQ'TdméQ%’ 90 tanthéTHlo& of PAR 178 340 ALUE 9 RRAY in dry DMF

el uting mn was collected and |yophilized to a
(2wt hE) way\si&:k:es(sﬁzellﬁt@e@ed Qith 1-PriNh (21 48, 829 pmBhrand HBTU (31.4
Preparation of 2-

mgy§.§ poob)at 2236 Hfa‘wewiww%émna\ﬁwtmﬂddbstw diluted with EtOAc
(nglﬁ(I)é/)l(zlnﬁas p@e@ﬁ% ¥ \{%gfl&y lv t bzthI c1§rhc rﬁchdoﬁ Rt Il,]())/ rnL) and saturated

carboxyne am noj et

aq}léma;rdauxmbﬁwb){(mn(a &) ldoaL) @ndaNa@l (mrmL) uhen deedbdves MgSO,,
aci s | t Aso tion of 2-{bis[2-(bis{[(t

filggre 1ﬂ) SOPESHtS m]%éwhgﬂf}%ﬁWﬂ%f@fth%M%&%\@ﬂh%ﬂ futhgr

(1.00 nmL) was

P %ﬁ%@g%@vtglgf/&%?%at egé%b{éﬁé%w 18.4 ny, 0.120 mmol),
/- PrﬁNﬁbro(eB&dmbmu@atEQﬂrﬂmn)olallm:d)rétlﬁ'ﬁl) waSissohvgd idibRéne (0.500
mol ) at 22 QC. After 0.25 h, the solution was treated

miy theh shesepyi vl deated WerQL@ lehbar@i H@l (CR00o kP90 mf of 2 4 M

sof Rl Rl 428 Centne 02y hdt YolRanEiofin Mot b, during
whilch tilife Bledatty (whité p?& ;ma)e fdPméd. Feoiglexe &Pprotbotichehe volatiles

saturated aqueous and NaC (30 ni) then dried over SO

werefrﬁ:mwéqdelmdaml steeane ehiNy andedieiwhitgzolid r¢s¢>dt@ redissl yedss H,0
co% ab \égl()clla/ %%")AMGIWP 6(’)J m},ﬁ?henpéjl <l Y ggglhf%] b giLle&eon a

uent dept ot ection s don/l

P}(eﬂo&l@ﬁ)emnmia Creaslamngal 2 xVSESS) rdmsaﬁhg ad %/mifl} gmamefrom 2-24%
t hen successively treated with H20O (2 nl)

MsﬁH qqera"elgg 80 Yk, and. 530 Ha) 3620 anlgmip.s bhemagrprofuct peak
el&ﬁ@(ﬁ%)mﬂgw%é ﬁ?cth Q.t?d é'%\aﬁﬁhtz%&]gm zp\%l\ﬁe ﬁg\k]heorv{’&? Qltngé,lﬁ.% pumol,

7931%¢| [H NatR (DMS@le dapcMH@mpl 1es<1e<1<ﬂ§rbmt £02 (mn brt b'e 5.7 Hz),
iles were re a stre

8. %(%Ha bsg) 7 44 1(&H; ﬁBeJ/EHT §é1tfr1§/) pad |(?HeﬂBby’AH—1P§é Iéﬁ 532 (2H, brd,
TSR IS (8. 00 A R e e T by 40 Yo = o
= éﬁd—lz_’l)OMﬁB-lZD{albrs);O SOL(BHE, B), 3'BI8€{4Hab1m pqecdudz) ae)al(m brt, J=5.7

A T T L
(3HDE_1’5553=§ &%ﬁ@gsg(g@ d,Hﬁ §r11 9. A:Bqé\ll\?kabM?OAag (ﬂl"MH}‘)tS 172.7,

165,5,164.66188.019, / 3358 Hzl),H36b8 4$6.231208,(12A,4,4)6. 93{q,311— 299 Hz),

75&'?4 §53,§ g 2 ?%?TJQZ% 423559, §25 53 820 32% SarRIS caled for

Ca9H4eNgOy, (M+H): 655.3297. Found: 655.3291.
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Hz), 1.60-1.50 (5H, m, 1.43 (2H, tt, J =7.2, 7.2
Hz), 1.36-1 .26 (4H, m, 0.89 (3H, d, J 6.3 Hz), O0.87
W@ 3049/0890220 6.0 Hz). 13C NWVR (DVBO-J 6, 151 MHzRCT/tS2009/000096
172.7, 165.4, 164.4, 157.9 (q, J = 31.8 Hz), 117.1 (q,
J =300 Hz), 75.3, 54.3, 53.9, 52. 1, 48.9, 48.6,
40.0, 38.7, 28.7, 27.4, 26.1, 24.9, 23.7, 22.2, 22.0.
HRVS cal cd for C26HA8N6OLEfarapeHy: 621 . 3454. Found:
621. 3462. Exanple 5
2-[(2-{[ (IV-{6-[ (24{{2-( gNa({r[2-(BK)%-amino-4-
phenylBhenyl)propanoylan1nooxy]hexyl}carbanDYI)nethyl]
{2- [ Phepdbuanoyiarinpyxy) ety Hphdy hyacthy ygaphgmoyl]methyl} {2-

{ TP aEE MO AT ELDRRI Gt ety Damingpage aci¢
) - V- (6- am nohexyl oxy) t@fl{iroacetic acid salt

r/ - but oxy) car bonyl am no] - 3- (4-

phenyl phenyl ) pr opanam de, tridd,dafOnCaegtii c acid saltA

sol ution of Bg'g-DBi p-OH (0.23} g.-1.0Q ) in MeCN

. 0Q, prol
(4.00 nL) was successively trdatgd ',U?f HOBIL (0. 153 g,
1.00 ol ), /-kErZI\Et (1mugfob/yn\%ol) fahd %EBTU
(0.379 g, 1.88 myohd a 0C. After 0925 h, the
solution was treated with the product of Part 4C

(0.210 g, 0.831 mmol ) in one portion. The resulting
Paro Aut Preparatisn of (2R) €4 {2-[#-(athavoreth phemyd fethdoey 1elirer (-

t QAc_and 0. 1 itri cid (50.m each) with transfer
bgtgearBiSydrpdl-Fahrio Mg o Sate Afld el [ he
Et OAc sol ution succpessi vely washed with 0.1 Mcitric
acid (2 x 50 nL) a Q0 saturated agueous dlolutions

Of NaHCO 3 (3 x 50 % amd Na 50HnLCt If¥n dried over
MySO , filtered smdognterityardd in vacuo to a white
solid which was used @i thout further purification in

t he subsequent deprotection step. The crude
hydr dxsalmitos of BoerDH G- @H 15 hfwhg, t0hidmamioah PME$1.00 mL) was

BTt G ISR (RuA ) FRDHITEIE. b or

754 To . - .
oAPREII5 b8 T b g TN e L Bl i
theiprdduct Of Bartl 3FT(56k(aﬁ\fEe®. 1 gm huhdﬂlgfm msm;rdid»rg églmiemhri@gj gdiution

a 0,45 crodj sk, then. direct purifie HPLC on a
W%%H&%ng}%ﬁtmfgl@d Bth&YAS (€2 E%L)?“Q trés%fewﬁv to Assepgratery funnel.
O 1H ' : 0 L1 . Yo hE
RO, S O AR SN D AR BT e
sadtirated aguertus 36lunoms efasSaldGDL € k 86 nalnicandyasHi(BO rdd then dried over

RO S B8 TR oA o
fulther furieatiditlin tﬁ@sugs‘é%e_nt%e?rof&}ion $teffd (2H, dd, J =

8.0, 7.4 Hz), 7.33 (I'H, brt, J =7.4 H), 7.31 (2H,

AB, JFhgcmdghpdrepxymatg egtgr (0. 163 mme)] thporetigal) wds yissolved in MeOH

(R0 A ks B8l g 4338 o on
p&{i&x at 2 BB~ the ?e%ul&iﬁ?l’su;?ensi%n val sﬁggled Sth l%ﬁq{z}ag@maintained 1
(4H m. Part B - Prepar f

atron o
h 2 Alfte2pyrig{ng\th¢ GedséIAith N3 theisispensi¢dtwas filtered through a 0.45 pm

henyl phenyl ) pr opanoyl am nooxy] - hexyl } car banoyl ) net hyl
A]F:){ogisl then co%czzneratepd in v{lcuq. The re%x]due wa)s/ rgdissolved ir)ll l‘ :)1 MeICKJ/HzO
(3.00 mL) then directly purified by HPLC on a Phenomenex Luna C18 column (21.2 x
250 mm) using a 1%/min gradient from 25-51% MeCN containing 0.1% TFA and 10%

H,O at 20 mL/min. The main product peak eluting at 17 min was collected and
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[ bi s(car boxynet hyl ) am no] et hyl } am no} et hyl ) (car boxynet
hyl ) -am no] acetic acid, trifluoroacetic acid saltA

wa odoanswe2 of 2-{bis[2-(bis{[(/er - PCT/US2009/000096

butyl ) oxycarbonyl ] net hyl } ami no) et hyl ] am no} acetic
acid (74.0 ng, 0.120 mmol ) in dry DMF (1.00 nL) was
successively treated with HOBt (18.4 ng, 0.120 nmol),

l}loleIhZé\dEto a(@ﬁlmbow&bri(ﬁs mmg )4662n;danB’JZRJ 3%95 'H NBIR @)NISO ds, 600
e solution was tre

Mkh)hg thé4 é}fédué)t 8df1 @Hs PTSM' 3(55(?% Ay, /20 =199 Havol %3 GZH AB, Jas

t
~SEuBEy ey, Jher L BnG PR IQAIER, POBIIANA, P-4 o)
3OB{(2ZHCs)akb7-3(A @H3eh)ns.Y5 (DH,1brbf, BBSHR2H3bxdd30=r6.9, 6anHz), 2.63-
%gtu r at ed queous and ?) then dried over

§34, my. % 3e? 84 (bﬂdméoln%hﬂgé?'édm - 3D 8- oHRMS caled for
c&@i;;qg il 4%12ﬁ \épa%lggsm Zhout further

cat | o in't equent” deprotection step. The

PR B oF B fOr b S A R TR A AR C2 s ey
plﬁdn?ﬂiu&!ﬂlo%iahhmk&@)e(tﬁylthe@h}inéﬂ@l)c(ﬁbd?ﬁbyﬂméthy@{500 mL

a 4 Msolution in |oxane41 0C. The resulting
[%%Faébwmfawléaéma?]e&ryl YRRING)-¢ v'é@a@xnmeam ARNORATELIN adid,
trﬁlu’&?oa@et'ike&\{d’sé’l‘f” te precipitate forned. Upon conplete
rotection, the volatiles were renoved under a

stream of N2 and the white sql |Cd/\resédj%e directly

purified by HPLC on a Phenormenéx lluna 8 colum (21

.2 X 250 mm) Llung a 1% nin gfadjent £?8m 1§- 40% MeCN

cont ai ni ng O. TEA and HﬁL&at/‘Z nL/@mtnoHThe main
product peak,g ]/uﬁ/} m'n was c Lbacted and

| yophilized to aowhite powder (35.0 ng, 32.6 mol;

32.6% . 1H NWR (DI\/ISOJ 6, 600 MHz): d 11.47 (IH, brs),

8. 43A(s%lﬂt109ro?b {lﬁsiﬂQbi@ ['d&enbrd J =5.5 H), 7.64-7.63

(4H, m, ,737734(IH m, 7.30
bl(tQBpxyA&boﬂﬂBm:eth?l}&nhn())pthgtl]a@n(ozh{;ets)apld3379 ragHil. (bpm))l) HOBt

| H ABX, JAB =

(7ﬁ@y@g 5 Bmol)ganﬁ th.&prong% ofP@rtGI 4|42§23 nggg42( %Hmoi) in dgy %/IF (2.00

mﬁr‘}@aé?léécﬁszs)we?_\iﬁgé%wé% qgﬁ%rzﬁﬁ %Hgé%iolg%rptﬁgg%ﬂ‘ nf)lgi3tmg 50.9

pﬂﬁf_}aNﬁ@%ﬁ D’Yﬁ@re)suﬁmgléélutMﬁZv)/as stirréd 2-h/thed 8Autdd Wi@EDAc (15 mL)
=31 , 139.6, 139.0, 133.9, 130.0,

rEooc:sSiyely washadBith 0.1 bbcitic dend (5 L) andsaturatyd aqueous

soofs o3BG 1 PR g and NAGT GRS Ao v Moo e

an@bncfitaed ihoubeh to/a3dolordést 3ilExtdepivas Gsed-WitHout fl{rther purification
(2/7?)-2-am no- 3-

-[6-(
inéi)%ﬁl&ﬁé%gﬂnbéﬁﬁaﬁewaﬂmooxy) hexyl ] car banoyl } met hyl ) { 2-
b t
e SRR RT AU SRR it sp iorame 0500

?u@ns;abéesﬂaa tRated Bvlapﬂg@t(z ED) add K21 £.00 mmol; 0.500 mL of a4 M
6- am nohexyl oxy)-2-[(/er/-but oxy)car bonyl am noj - 3-

smmmhekguapﬁbqja?ﬁa’ﬁa dE)e resulfingipale aclddw solationl wasktirrgdd 18 h, during

%%Egjt"%onéga&eﬁ e Rx&gpgqje %%’g‘gl:(li i{g%ntcpg@?eéﬂ Hnt)rf)??ct'_@gtlhe volatiles

w@éfier%o%ﬂ urQie?@Qtr@ﬁH? |o}”N am? fh%Wlte( sbiid r@étdué)rea%g)ol%@iln)Hzo
and HBTU (0. 137 360 mmol ) at 22 OC. After 0,25

‘cqnitanigg [0uk% Jdir Anarsd iQ%M@(EN W8.08 mL) then directly purified by HPLé ona

Phenomenex Luna C18 column (21.2 x 250 mm) using a 1%/min gradient from 7-29%

MeCN containing 0.1% TFA and 10% H,0 at 20 mL/min. The main product peak
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the product of Part 4C (75.8 ng, 0.300 nmol) in one

portion. The resulting solution was stirred 1 h then
w@bdoowedoat i | es renoved in vacuo. The crude hydPORERBNSE000096

ester was redissolved in 2:1 MeCN H20 (3.00 nL) and

successively treated with 17.1ng TPPTS (30.0 nmol ; 10

mol 9%, Et2NH (78 nL, 0.75 mmol) and 3.4 ng Pd(QAc) 2

el(nlﬁg anie| mlrﬁvﬁﬁ)dol%tedhn&&dpﬁihzé‘d) b ehite gepdat(@88img, Mk pmol
ryed wt The resulti n% el | ow sol ution wa

3Qip%l2rt %WRKDW%&% Mty ©! 198 A brs), $80 &LI)I ltrhe/rr 5% Ho),
h ol
sS5fane yincathas B 95, TEdar 038 iuckd, sl 1) o

AB2Jx 230 i) 7u8i(2i, & JIS 13i iz)g7 2di7elit (11, oy 404 DHo BAACN= 5.2
cont.ai nj.n TFA 0% at 20 nL/mn. The in
Hg) g(ﬁ?c@i{p%ag Oé (%Hr %{}? é@ ?‘é_%%ﬁaé% oYrect/ dhfizngx = /sy = 6.7
ichiyz O s il fZ-57
Hf%)ilsg%(.] HAS@F& ?@(agnﬁunt of TF’PTS]caSn5 Eig) 38%433@?%5“0‘] e HZ)
2 3H(NIRABXAG Uk /sl H VR XBDNB@7H26, 2.69 @ HyHd) J =8.3,18. 2)1112) 2.03-

155 B ghB0 ek ok hsehinishid V3 - i eda B =318
H 14(128173_618 -148. 22 9%!; 8M2s. % 1&20%12774(1@% .2,M16. 93(%3ﬁ— £941Hz), 76.0,

5‘( Dl\fé@ ’5262 5@5143/5&‘}2 WCB31‘8@2 n 30 1158'&@\’1(50?3 quszB@nShﬂis)On
77.9. 74.7, 49.7, 38.7,
“\gﬁ%%ﬁ’%@ Eéa'bj %929?8 7.4, 26.8, 26.0, 258, 25 6,

25.5, 24.8. HRMS cal cd foE CZOH% N3O4 (M+H) . 386. 3013.
Found: 386.3016. Part tion of

ﬁgfﬂ{ ohexyl pr Eggﬁéfﬂ%mwo@w@&) ymingrbroyl | et hyl)
L APRBt SRRk AT ALl e bR ey -

a({bﬂ(wﬂiokyﬂeﬂvl)amﬂlmletbﬂ}ﬁm{l’m)&hﬂi((cmb@{(wémmammo}acetlc acid,

but yl ) oxycar bonyl | net h am nq) et hyl ] am no}acetic acid

(18.5 ny, 30.0 mmmol ), m?cfftlﬁa S380.0 mol ) and the
product of Part 6A (12.5 ng, 25.0 gnpl) in dry DW
(1.00 nlL) was successively treé‘Pé’d i 492 - Pr 2NEt (10
m., 6 mol @@FBTU( 11. 4 ng 030 zb' ato22

The result ution t;l_;te)f"rOH
partitioned bet enNEt d*O 1M CIt'L acid (30 nL

each) with trahsf t a separatory funnél. The |ayers
separated and t he aqueous | ayer washed W|th Et OAC (2 X

PR Sreh R e RoD oo T Lo TR ORF PR S5 el
bk Ptarbosyl AnliasiCO(B naptdh p4ndmXde3 @riffboreaeiy at:lﬂ%ﬁlt
dried over SO, filtere and concentrated in vacuo

to a colorless ich was used w thoub further
purification i r@@ﬁubsequent tepgﬂq{w step. The
protected conjugate (/?\m/ gqgl(ﬁﬁg)retl cal ) was

di ssol ved in di ox&¢ge 560 W) then successively
treated with H20(3m_ and HO (2. 00 mol ; 0.500 nL

oal on el ol Bt G 8E0 He. By oTam mb%?ﬁﬁé“ Ias

'{v{h{ﬁ@w@ 1y IEAYed Wi H@)Iﬂr(% 'Oﬂh%"ﬁ B z P RER (SPIP! #9683 mmol)

epr ot ctlon the volatiles were re I n vacuo and
artld BT (76. ,Oaﬁg 1001 9&minthlieat 22 AICS softare)2 3 l‘n, thE_ﬁblmcm aadireged with
1%
the proc?uct of Part 13F (55.0 mg, 0.163 mmol) in one portion. The resulting solution
was stirred 0.5 h then diluted with EtOAc (25 mL) and transferred to a separatory funnel.

The EtOAc solution was successively washed with 0.1 M citric acid (3 x 30 mL) and
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TFA (8.20 nL) then directly purified by HPLC on a
Phenonenex Luna O 8 colum (21.2 x 250 mm using a
wa 2osiospogr adi ent from 0-40% MeCN cont ai ni ng 0. ROE/TFM09/000096
and 10% H O at 20 nL/m n. The main product peak
eluting at 28 mn was collected and | yophilized to a
white powder (7.3 ng, 7.3 mmol; 29% . 1H NVR ( DVSO- 4,
s@ﬂ@ﬂb’ﬁl@ﬂueo@s sdludony ¢fiNaHhEE) (3 8 32 nI() add Na(J)(30 allibghe(rﬁd-ll;ed over

1 (2H,
l\/@,ﬁ?} ﬁ]éﬁr a.r(cg(wncgljtrﬁ%d glsva(:ﬂ?_l?o zbfosl§r%e§§ oinl)»Xhl&lﬁ I\1Yas f:ae'j \31thout
fufth®s Lﬁlfﬂta{"@ﬂ in t%e Qgbdedibnt laéﬁroteltlon §te§ Hz), 1.72 (1H,
brd, = 13.1 Hz), 1.67- 49 (8H, , 1.43 (2H, tt, J
= 7. "Ghe grude h[zc)roxamaaeg_tegw (@mmqj theQre119alj_ wag disg@med m)MeOH

0%@'&%%@ with 19970 oy Edrbagf 1€ ! 38 3gimy P iof g one
o3fot 22 i sregfol oioue¥if FRIE sipngmanes

h fanrad@iZE)HSIZ(hB equil PdWrad)added after37b T erﬁownﬂ)m]ﬁéi& coﬁ%@ﬁon After
mple 7 2%2 (&B ({4-[3-((2L?)-2-am no- 3-

plygwﬂdbeamﬂ hio 3wwwqw&@l@m%fh&rwg%?63:@r\]cmsk then
oyt in vacuo, The sesidue sasssdisplved fn 111 MePNHO (3,00 mly then

dll'qckl)/ zpmnﬁec}l byxéﬂ’tﬂ@:omalPﬁendmmfek dane &d8tcoturac (1 .5aR50 E’mi)usmg a

t
1 é/rm qrfecg%grézg gﬁfﬁ%y%&%s@w@amg@o%&% P HERH b8t 0a
miRhfn. alfHeqnaq‘n ?%u@'{—}()é:’aﬁr utfRtd |1§ nWﬁ%stsQ%le&gd Wd l@oﬁ‘hlllzed to a

sol uti on of cyanophenyl ) prop-2-enoic”acid
white BBvder (8658 ngnfol 05 rmoR 63, eOHHSMR IS 80 MBHD): & 11.14

(it bsd Gl U HgterY pobon as B SRS ) heBaum, o

JEW%WHBI gsaYn Hz §d 7u8- ﬁ%pﬁ{ M9 4181 AL @i neq@. 15HY), 733 (2H, AB, Jas
7&@[‘ )p wer e consuned at this point. The vessel was

URdddHwABh/s and Bia¥y déd1 K brd, Aadi& Heh4i 13RRARYIH, m),

BT Ehe ane Hond TR0 QB FETHE R o P15 iz

= gRNs BNPHENR.97T(H, )AQHS‘ﬁUA\A/a-Sl}JﬂmeQBX\M U,k\, N3 . 2Hd),DITA (2H, brs),
catal yst renoved by filtration through Celite. The
.29 (QlérS)c HWM@ICMW&%HB%W (Mé&i)e‘l% %51441 Fpupgt4588.
(4 x 50 nL) and the conbined filtrates concentrated in
PartBuoPreparatiohdf 2 { Bo({i(d-({41he- (@R dearaimorio(Zaci d (25. 0

R B RS R S 2
[bﬁé&dﬂ)om&lﬁ)ﬂf&hHﬁ]eﬂly(d}%nﬂﬁoﬁéthylﬁ;@al@oﬂﬁiﬁbﬂlyV)@lﬁnfo'}'@(ﬂ:tlc acid,
he resu

ded over 10 mn an ti ng suspension stirred
triflugrageetic a2pd @alt The now honmpgeneous sol uti on was
treated with 0.1 MHO (250 nl) then diluted with
Et OAc (100 nL) with transfer toog swpaicatory funnel .
The | ayers ated and the aqueopsS | aygn washed with

Et OAc (2 X ). The corbied B.OAG A ay Cslk\é,ﬁre

dried over MgSO ; fiRl ter -@:. concentlgated i n vacuo

to a colorl ess“zt!ﬂ\n/t at~was purified by°%Hr omat ogr aphy

onS|I|ca(40x2 nmm using 95:5 CH2A 2/ MeOH (Rf =

0.4). The nmain | uted between 320-420 nL, was
26@%‘?222’?‘?

col Iééf’lélﬁl‘oﬁﬁé d-to afford a white powder
bt crbokst]rheMYR amidshe®iN am Mo ) 280 et 4820 %4 .8 it RoBe -

(11.5 mg, 75.1 umol) and the product of Part 15A (36.0 mg, 62.3 pmol) in dry DMF
(2.00 mL) was successively treated with i-Pr;NEt (19 pL, 110 pmol) and HBTU (28.4
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(CDA 3, 600 MHz): d 7.20 (2H, AB, JAB = 7.7 Hz), 7.16

(2H, AB, JAB = 8.0 Hz), 5.91 (IH, ddt, J = 17.0, 10.7,
WG2M9089%022 5. 29 (IH, brd, J = 17.0 Hz), 5.20 (IPCT/US2009/600096

10.2 Hz), 5.1 1 (IH brs), 4.58 (2H, brd, J = 4.5 Hz),

4.32 (2H, brd, J = 5.7 Hz), 2.93 (2H t, J = 7.7 Hz),

2.64 (2H, t, J = 7.7 Hz). 13C NWR (CDdA 3, 151 MHz): d
mg,/Bt. Qumb!B)&tQZ °¢3€ﬂﬁ resuBingdsoldtiba. as stiz®@d, h thed diluted with EtOAc

117.7, 65.7, 8, 35.5, 30.2. HRMS cal cd for
(lémmam(;ucmxﬁy washerd wish@. 1 Mosiitite: acig@. x HhmL) pad atprated

aq@’v‘_iﬁas@{t%)ﬂﬁgggg%& é% % SoprﬁL?]aﬂ gng/llo}mL) theré dried over MgSOs,,

filesryd and/comicbraracd mevac N 4 corldds odlwiticlo Wamﬁsetdheltlmm durdter

of . Part 7A .32 5. 00 mmol n dry THF (25.0 nL
PM&CﬁE%}"e‘Begé’%q‘é%éﬁﬁpff)%%\?féﬁ)eﬂv:th A ElO 0 mr?m

10. t L

usi e BlecRa b8 bt ol A ARMSASBIRS 1 Bigaft 0.500

mAa} tHen Qedebsivelparesed with D Q @D)ﬂanmmt @.00esnmd];20.500 mL of a 4 M
After cooling to O C, excess Li AlH was consurmed by the

sodutiosfindioxd¢)tat 33 °6f T#@(D‘:ﬁ(uiltm pelg yellagv scletiorewag stirragl 18 h, during

j 1. ensi,on succ eat ed 15% aqu
R R R B s forged  UpSE hERplel deelgies it Bigolasiles
wérelr€mavdd iRlenh kte@ns bﬂN b Mnd tTnB&vhS{é'sbﬂé révediR @R 1h)H20
filtration through Celite, washed with THF (5 x 20 nL

coatpining 818 ff‘BAnfé@ 0% MQﬁl‘é(ﬁ 2@ d o thanadiesgtly punified by ona

PS8 Y L 5, 9 SO
MpChickgitainihg DEds wm&ﬂmo@@@be&@ 20mL/mes, The hait gdand peak

concentrated to afford a white crystalline solid
elptingrg 3 0gningvaseolagied aghlyophilizagtos whiteBowdg€36.5 pngivR.8 pmol;

SASH RIS g b0l MBf b kB 98 )y 7287 1),

8. 57 (721-H20)rs) 2.988 &1 (34, lw)d 7.84- 7=811(71H} nirjz.7 725_(113195)( V b‘lo 7dcqs (2H m),
7. %$ ﬁlH JDN& J8‘ %)&2)57346%(@?3 Jw -§. 041@ 4. OPD_()}’H éBeéAa(zﬁO Hz),

HB 41T, VB 2 75 194 pefi B gD - 0.0 e

Jk281.6,= 1DHAB, 3.647116, ABXYS JA62. 1«) 0 U4, JBx —%Yr— 6.8 HzA, 3.50 (8H, s),

3 5B T TPz 3o b dbah et e 1 52 112, 900 = iR 3.16 1,

ABK| 9,& 31§9'111£'99g(<¥)&06 HE)’ |31?|;KIQWB}WFL®"} 358 QPS‘ H, AB)S{ ,Jax =

enyl ‘oxycar boxam d e oric acid sa
JeNHAT Ay GT /e S 619UHZ)0n (bNMRéDMSQI-td&tlS@fMHa} t5 I78.7, 164.85164.4,

13566 o139 Ak bl 16 K0 18 ok e T2, P70

12(75@ 1071 UL)26'\@312(5C90|1%17t(g = Goapg) t1sentad, vs BhsDEAD 5, 48.6, 42.1,
236 nL, ropw se such thaf the oran e

(O .
37%133¢ ! dilBMivealgsbios iCscHATN s dMitH)o A3 Na29% Heonndiaf
22 Cand treated with the 15 renai ni ng DEAD (0. 709 rrL,
4.50 mol ) dropwi se over Bxaplhl6The pal e yel | ow
sol ution thus obtai ned was concentrated in vacuo and

directly purdf{i7gvigys- (:ﬁ(lcm)alt d@h&pﬁwyombsmbqua using a

radi ent el ution from 3: A g S
pheny propyl]ammo}methyl)phenyl]methyl}carbamoyl)met yl]- 1 4 7,10-tetraaza-4,10-

.- .bis(carboxymethyl)cyclododecyl}acetic acid, trifluoroacetic acid salt. ... . .. ..
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0.5in 1: 1 pentane Et OAc). The product contai ning
fractions were conbi ned and concentrated to a white

wa@eoosisdoki ne solid that was further purified bRCT/US2009/000096

recrystallization O from Et CAc/ pentane to afford fine
colorless needles ( 1.37 g). Despite these efforts the
mat eri al remai ned contam nated with

et hoxy-./ V- (et hoxyc8y bonyl ani no) car boxam de and was
therefore used dirgctly in the subsequent dgprotection
step. The crygeN g de ( 1r1§{g732h\/vas dilssol ved in
9:1 CHC 3/ MeCH (30.9 th{éﬂ/l\e e.gvvitﬁﬁch)?(irazine
(0.530 nL, 9.00 nmmmol ) in onellpetrtion aEO%Z C. Wthin 5
5 mnawhite precipitate fof fteF20.25 h the

reacti on was conpl ete. The suspgn on was concentr at ed
in vacuo and the resulting soli @ Haterial triturated

with Et 20 (5 x_20 nl) then renove y filtration

Pam Aot wpara§e'il At éf\’é%@%@%‘MWEW@FY'%%WWW%‘P@%S

then treated with HO (8.00 nmol; 2.00 nL of a 4 M
solution in dioxane) and the re blti ng precipitate

coll ected. The crystalline natgrial was further washed

with H20 and Et O (3 0 x 0" ach) then dried to

constant weight in vacuo (0.345 g, 1.15 mol; 95.3%.

Mp 187 C (dec). 1H NWMR (DMSO-J 6, 600 MHz): d 11.03

( 2H, Amobitiondf Boc{DiHfe-OHt(].40 g=5D0Shindl) aiid HOBWKUP,919)g, 6.00 mmol)

.5,9 ddd, J = 17.0 0.6,, 5.4,.5 .
%4%?31%5%5,-8 5ndf5 a5 %190%?@&'1343159“6&.%181 '(FMNJ% ?%?59 ﬁﬁ&. rgmol) and
H6|BZI"}J ?_2;%84&44%& thtén ﬁjée:dl%2%h%é )bﬁ)%zj gilg:gesélglﬂ(gzﬁluti%nﬁas
triz;Stgﬂ‘ivilth %QEHQ-}%Q;{ ﬁ)lélersg%lw;ook??gmﬁ bnéé g&ﬁomili\)tntgaiﬁe;iso.i h then
piRtonedgsiuerilne and & NG (ind sadhS it rapsteopeasparstory
ﬂ.gx?@'llﬂ)fh&%slgk%&atmq'he 2GR0t er WaHed Rith FROMRERAL 5PRL).

Theécthbikked BECPAG pashasovaze h@cgﬁP@WW?aﬂedmm.} M HCle®T N iNaOH
afiefireist Bacts DALk Sl séd fhichisdor CaeS B fltespd and

cdRedtrak& By valud&Pa WRRE )sol'id"'(l@l_agg ?15 (53 {Q%ﬂ&%ﬂ%’%ﬁ)

successively treated with ‘ ng, O. ol ),
/ - Pr Thawemd¢ ireshyrhy doxapatenws| rpdissedvedamdiqxand §75.¢mL) then

siergavell Grte Ve Eirgas o B P ) SRl fdgRaEs o me ora

49 sd1utiBn ANE R 'gpm odhgnk ?e%uhitr{g@slu%igh Waks ennmz.gr h then

stirred 1 h then | volatiles rénoved i n vacuo.
naunttatieedhwyidh d>X0aME&0H1 €0 miasdihed] wabEr@dci( h0®mL) MedCidatdferred to

TR S T
w%g‘ttl@Aé (8% 0 OACThecdmbired PR Ac RyBRIweR dAtd ﬁ@er_?}ﬁgesoz;, filtered

ete deprotection was observed within 1
ancegomicentragedyinl Maowe wod ealoress walghaliwastpad figdl bl chid@atography on

S GO0 D e P baleH st rsib 1 5 B  on
CBhenwEDEY. THOMafn produd uiedbdtwder?300-220mMYIval 8o ted and

1% m n)dgr adi ent from 20-60% MeCN cont ai ning 0.1% TFA
ceneantiaed tedfosd ap @metpheup whith @owdemr(Ogr58du dtl 6pgempl; 63.3%). 'H

0B, S SO Y R S,

6.0 .49-8. B0QHVNY) 1.80 (1H, ddad(J H,13tw;,8D.1, 40, 8.2 HA)Hl .64 (1H, dddd,
brs), 8.13 (3H. brs), 7.57 &{H d_J =17.7 Hzg’l,2 7.36
JEAR4 ABD, 38858 Hr)o ' 1% NME (BMSQ+s, 79 MBlz: &1 70 G- f1.8712%2,
(2H, AB, JAB = 8.0 Hz), 7.13 (IH, brs), 7.06 (IH ddd,
J=7.2, 7.0, 0.8 Hz), 6.98 (IH, dd, J = 7.5, 7.2 Hz),

6.93 (IH brd, J
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= 7.7 H), 4.02 (IH, td, J =8.0, 6.5 Hz), 4.01-3.98
(2H, m, 3.70-3.59 (2H, m, 3.00 (IH, ABX, JAB = 14.1
wWOH2009989422= 6.1 Hz), 2.90 (I H, ABX, JAB = 14.5 P&ZI/USBXI/600096
8.5 Hz), 2.66- 2.60 (2H, m, 1.73 (2H, brs), 1.33 (9H,
s). 13C NWR (DMSO-J 6, 151 MHz): d 168.6, 155.0,
142.1, 136.0, 13 1.3, 128.8, 128.6, 127.2, 123.7,
12820).185.7168.0452.4,13%.8,,3 1 ¥ THRMS1@8cdBfo7 &, (H ;s MO QMH2): 209.1285.
42.;%%@ 0, 29.3, 28. 1, 27.6. HRMS cal cd for
"(M+H): 467.2653. Found: 467.2649. Part E -
Preparati on of 'éq[ﬁz'({bh )
Part B Itrgpz{retzqmyfli-_[ oy phepyynethyllprop-2-enyloxycarboxamide
yl pr opanoyl am nooxy) - pr eyl Jphenyl
} et hyl ) car banoyl | et hyl }
[ bi s(car boxynet hyl ) am no] et

}am RQ))hmToh)blfll{eC;ﬂb&m%wTBMYB)(aml 10 1 8GhIbD iRdhdCH,Cl, (50.0
trifluoroacetic acid salt A solution of

mp) pas Ypated wikyPgssdvlartin periodinane (5.09 g, 12.0 mmol) in one pomon at 22

oxycar baon nmet.h th n
"B Bl SR SO e B BN A G B ieAd g Ry
refR QP tHe r@dctivambixtit. (AfePs fin, c%ﬁm;@etmid)itld)rﬂwdi ¥bdeled and the
(1.00 nL) was successively treated with /-Pr2NEt (10

repylting sypppnsiomditutedwish €t10 §5Umpry Thosaidsysirg removeg by diltration
oA ORI B8 SMLID G ARy 0 e e

vcﬂamb);)f P00 ML rEiesdoaibificdl fltarparend osncehtuaie®in vathe td :apae :yellow

gteh par at, d and t he aqueous | ayer washed w th Et QAc
oigthep pyri %Ey elrematReganhy @RS ica/@P & %érren%u&le%§§tevear§,dlent from

g PG ﬁg%é%bmo:c el R rodct s
a emmeeks V&R, 155981 rfulnbt @Bad/o)a WRqe)lD@la,t&@d MHz)/@Cllﬂ)c()l (1H, s),
a colorless ail ed_ wi t hout

7. §@ QH,u AB{reri $-h HZM éYJ @écrh%n{wd%?)?di@cé ?%ﬁl %t% g The 9, 10.7,
S B SEOIH B HIEr s 2868“‘5& JIBAAEN (M. 4.62 ML dt
J €656t sdg), 44 7H2D, qsfms)l Had 'MONMR.(CDGiydl51 M)H5)06 1918, 156.3,

et 435201 50k e R b TR B4 7 AR MIS AT Daat N

(I\K#H}? 2@0"(‘)@@8’)’%\6}16 QZ@U?@? pitate forned. Upon conpl ete
deprotection, the volatiles were renoved in vacuo and

_ VA sl ont ai ni ng

Phe i Ep A bR kP Al e AR Lo AL o
eri?lmayoaubnmydarh:umamé]hyﬂph@iylh}lmeth)’ﬂ;lami}io}bu%ﬁmm‘e), hyddonlgosac acid salt
1% m n gradient from 10-50% MeCN contai ning 0.1% TFA

and 10% H20O at 20 nL/m n. The main product peak

eluting at 19 mn was gioll cted and Iyophilized to a

white powder (3.4 . ~12.5% . 1H NWR (DVBO-J

6, 600MHz): d 11.50 PH o brs) | .Q,lA,,ch H, brs), 8.87

(IH, brs), 8.26 (3H, brs) 7.5 H d,

7 100 cofioflgt eghrdalst b phgs o i (1R.04 Fyfuion osee
0. E*BO mEnoi) i%r& INtbOH €8 sd n'?L7) \5as c%ofedwéb oCBthBR tréAdl “btm\)aCNBm

. 2H, brd, J = Hz), 4.19 (2H, brs), 3.7
(0b1r6§)g, 356ump]fin oan(ozrt@Akateglal gﬂaewAAcGPB(Oa)%szJO\&S&mmol)

NHAlloc

6.4 3.57 ..(1LH.
: west%dngLd gme'_ﬁzjctlgg n}w (%ﬁ drgTatl%lnﬁgeafe4ﬂ coB}/%r)smngvaf.PIE'qu'YFd “The

ALBH trbﬁﬁ’ncntg'oc%smas thév répedted tW hddifioRR tinhdd dufiBX thelddRt 2 h,
14.3 H = 6.8 Hz), 3.03 (4H, bit, J = 5.2 Hr),

mgmgagm(lgpq 1 ldmtergal:bveepn e’pcl@;eqﬂgyalem 7dier Adgtofap pgacpn tlmghe
NVR (DMSO-J 6, 151 MHz): d 172.7, 165.0, 157.7 (g, J =
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30.7 Hz), 140.2, 136.2, 135.7, 128.3, 127.4, 126.8,
124.6, 121.2, 118.5, 118.2, 117.2 (g, J = 301 Hz),
wadid9ss90in6. 7, 74.6, 54.3, 53.9, 52.2, 51.0, 4BCTUS2009/000096
42.1, 30.8, 29.1, 27.2. HRMS calcd for C35HA7N7On
(MrH) . 742. 3406. Found: 742.3401. Exanple 8 2-{[2-(
{I[N-( {4-[3-((2/?)-2-am no-4-
repldang lsdduticamwyd; partitionedyhepwenyE {Qrteand saturated aqueous NaHCOs (50

b | t hyl 2-
GRS B3l eRiRe BAGk Hi ReysRgrateckandbs gameons
lapé’rI \)Jaﬁmed‘ QARIROAC (?9(' $h mgd'}' Thal S RRnREd EFOAC | el dre BR¥nidried
- Preparation of (2/7?)*
ove{ MgSQ4( aitered med hyhoepiratey i} pacopdoy pale- ){e(lbw/o‘m (Ruwificption by

ar bon m noj - 4- phe but anam t
CHEFOSiaPRY A SUcAIROR 260 THBLERg 2 2B PO cMEO] Hikdgiyhe pure
proB®dt)as 'a@o@H%g o%l (ﬁheo&l Wlak tn@asecﬁ%%a% u%l Etzor@@@ ﬁfi) and treated

with HOBt (55.1 ng, mmol ), /-Pr 2NEt (12
widh HXD (400 In)malndi OIGII31TLJ0¢ 6 4:|(BM @Jutt})n:iﬁ@mnmd:))at ag °QZ2 101@ resulting
oot aed Wit Tk S Y st and e

cd?@EtteB QBlids dxBadiseiv byt Aled ALUELD tNAIrRE ik V&G0%0 AnbhRfphous
vol atil es remdved in vacuo, The crude hydroxamate

wkm powaeadP 303 gs® 564 thnal; 66.3%) BUNMBAODPS O6sne00 Mite): § 12.20

OFBSEIPICTH L SIS o by g o A Bef 8

8. Ho) el ;- 727M@H, 9@) 72222 .38 GNP, e (depddf £etiizan 108s5.4 Hz),
observed within h. The resul ti ng{s yel | ow sol uti on was

5.88 (WH.eda, firt - Zsizld HehtSal &1k do. 156 #5Al $FH D04 AR 2 rdtn/ = 5.4, 1.5
H;%jur PpiEs. %hj PR, 9193 510 C41.36). 3 6eTBH, O 5ATIAM, brs), 263 1,
ABXY., T x= 21505 H2)J A Sy a1 0L98HD, U g+ del er3t9 Hzmnz@@ 2711%1H m),

MeCN. cont ai ni n 0.1% TFA_and 10% H O at
2%(W§ﬂ38u&rlé ak0&) §6; g Ha)- S8 WS d ééﬂé\éHahéw“

I t t
1§iéé?g('%) gl ﬁfiz @36‘75{1,]%% 3?1%?7"5% 4WH§§¥ 59371% %@g%i'ﬁ}?}g' 64.4, 63.6,
563734)86&3:423(3w0ms) 7.34 (2H, AB, JAB = 8.1 ,
7.28-7.25 (4H, nm), 7.18-7.16 (3H ), 706(IH brd J
Paft m —8Pﬂe|pératléln 602-379@VL A {[(DR)- 13(]\|7 Elteﬁlo?(Qca(rBdtinoﬂ)ﬂj?Z( I67
phwylplowﬂa@ n(emlgnh)enylims@yk}gﬂ%a@yyl)ms@yﬂw { dl()sgraaza -4,10-

oiftsy b MRS A aen gz g acidiptonidiciddh 1o
33.5, 31.5, 31.0, 28.4, 28.1. HRMS calcd for
C25H35N3O4 ( MtH) : 2. 2700. Found: 442. 2698 Part B -
Preparation of 2-( -({4-[3-((Ro.n
) - 2- ani no- 4- 'm?e% | JUt 3 Iamnogxy [ rom,dﬂl\phenyl
} met hyl ) car banoyl’] net h
}{2-[ bi s(car boxymet hyl ) am no f__x, Qi) -
et hyl ] (car boxynet hyl ) am no} acey| cid,
tr| fluoroacetic acid salt A solemion of

out y TP BRI TR A7 i 259 g pascieplatin 21 Ms QIO
(5{0bBm ) Ak sé@es@nv@@qwatedm 143 rﬁg WPT§QZ§)O n#"ﬂgh) 1R ‘/Jj CEt,NH

product of Par 13.9

(129 @O, 2P nwasl)and aeasmg\PelK@Ab)rze{m eqimmlmn{o{ %)Z\NER °C1Q:omplete )

m., 6 mmol) and HBTU ( 1 0 mol ) at 22 0C.
depﬁéeqrt@slms. obgeryed ithghO \%é;h sTherr?%Jalrtg gmbe splygan was then

lygﬁ{lhﬁéd 860 PELE S tile components.
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30

Et OAc and 0.1 Mcitric acid (30 nL each) with transfer

to a separatory funnel. The |l ayers separated and the
waouwens®?2t ayer washed with Et OAc (2 x 30 nlL). HEEUS2009/000096

conbi ned Et OAc | ayers were successively washed with

0.1Mcitric acid and saturated aqueous sol utions

OfFNaHCO 3 and NaC (3 x 30 nL each) then dried over

Mg SCBhe $alids s dbeamtteiowere nédissobadiim DME and Em:cassively treated with

I ess qil which S d withou ur t
Hégi,l ?‘H Lag 8700 mpal, %ﬁ‘o@idﬁé‘ﬁ?aﬁé i)féé‘?si{ €&t ep. The
I
DB Bn AL &cl ol TRBd RP190 i 0300ARmol), i-PraNE
(106 @t 6@0Wnirnolhaad (—L’B”ﬁﬁLIl landg, H{QO()(nﬂniM)) an?dl°C. mﬁ@@ 20h,
of a 4 Msolution in di oxane) at 22 ﬁ The resul ting
complete peylptign was abseprednarly dfars ppguntg o reg&u?qrﬂaﬂqmd&ﬁmem

rgaﬁtﬁs rheav h‘h«\!‘lﬂéhshﬁm I8 fuli Bh aRR{o'i{E&i betWREN EFORP LA B B0 (50

eprotection, | at | re renoved 1 n vacuo an
milracWhvitletramdférdo aaspatatery ﬁnimsls AaThedalyeirnsdddtaioantdahai aqlg:ous

oS SHSPE AP EIRACGES TPl TROHIOA St thefegovashed ith .1

M]J%(DH33 Qf%ﬁ?ﬁncf {afiPattd aéQe/&uMl ¢9 F&ts@'rﬂL @Qchg tiae/ﬂ dfiéd over
and 10% H20 at 20 nL/m n. The main product

MeS@ta i frltered arkl congentratersincakietst 2pplapelldvwy orihlnat Nzae @lsetdowahout

It 39. 79 1IH NWR
DR AEE ! e gosChoent adgroffFFen 128) "% a3 (114, bit.
‘PheBpriotektedo _ﬁlgﬁt%"do 280 $dmolth&dteticht} wﬁjﬂdlssblvedﬁn @mxane (2.50
73HZ) 7.22-7.1 , 4.30 (2H, brd, J =

mHi)hemfug@ss(quly trgyted mgeH( 23 e, angi I:ECB(]@ 0 Igm_pl F&;O mL ofa4 M

on 1§Idg|)4<a.?12}’4 ’ZBr 491]1&:_re5311t7123_9<§e yeél lEHim fas stbn'ad 157 h, during

wﬁxcﬁ tm7e 'ﬁhéﬂ@g w}gte%,?’e(%l_&gi%e %g'glfel Up%n% %le?e b’gﬂrotectéo[r)lwglé vJolatlles

wﬁe rqrﬁQveNl-m)der al sttg@n 3f Ni6ad the valﬁte sslld Ie's‘n’d@: redissalved i3 HoD

copting Ot 74 £ 60 g méfﬁlﬁmuréz%sb% HPEG g7 Pisoienex

Lafd S8 &fufin NééhZz % 2533n§%u 9 2<V;’49m4gra89en4fro%l§0%au@©N
for C34H48 17 454 Found: 717.

o@@ampg 8.1§0 ITFA m {Q% H,0 at 20 mL/min. The main product peak eluting at 22

m{n co'llfe‘(:%/ a%%éfogﬁﬂ%l%%a % ROAY lpgwtdt"élln ¥4 purl?ggtygnhwésyéérfonned
us[lrtg tshe Gnkioatyushinky hﬁcﬁﬁﬁbm@h etThy injaairprod)iet peyik Jaag aolxedreid

hyl ?am no) aceti c aci trifluoroacetic acid salt Part
lypphilipgdet A vahiteopp veder 6%9 mg, 93.8 umol; 37.5%). HNMR (methanol ds, 600

TR AR b OSSR S0] fo0
7.80 Nﬂ IE)?@MOF@H §}(:’|<1th6| (QH ?‘Bvc\gg&sﬁg% gs}gjvﬁé%l/ ]_t()_?_ggggé_p b386) 3.78

1)
(3\H sh 3&@8% 95) B-24y(81D bzo02. ﬂrﬂrnl2}62 ([ZH?rm)ZRI@ﬂ «(25@H, m). °C

NG G BBl X1 R, & Pasor 1680 B Ea e oy T 1861, 1317,

13 9dagh, 9o Bardy A¢r¢ 851 8. m% , JOr 3903 im?l 65.0, r5901n36 2 55 6(br),

ortlon Teresutlng sol I on was |rre

1(br)v &1 .&€tr), &4 I 6 b tesd 44 .0, 308G 2. THRMS caled ﬁydisdiaNa@e(M+H)

71%%8?. ¥a8nd: 714.3819.

Example 17
2-(7-{[N-({4-[({(1R)-3-phenyl-1-[N-
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redissolved in 2:1 MeCNH 20 (3.00 nL) and

successively treated with 17.1 ng TPPTS (30.0 mmol; 10
wored098§902Et 2NH (78 ., 0.75 mmol) and 3.4 ng PRCTIB8002000096

(15 mol; 5 nmol % at 22 0C. Conpl ete deprotection was

observed within 1 h. The resulting yellow sol uti on was

diluted with H20 containing 0.1% TFA (5.00 nL) then
(phérytmettloky)carbano gl ] frogl } amindgmetily  sheayth nekithiyd xiathamoyl]methyl } -

rified b n.a Phenopenex, Luna C | 8 . col.um ..

%i 19- tiﬁ%gﬂn@ha ?&b@xgmiwﬁ?ﬁm?ﬂwe% 3 16 IHprapeetic acid

I\/ECN cont ai ning 0. 1% TFA andy,}0% H20 at 20 nlL/m n. The

mai n product peak el uting at 32 min was coll ected and

| yophilized to a V\lmhte powder (37.8 ng, 74.5 mmol ;

24.8% . A small unt of TPPTS can be detected in the

1H NWR spectrurn (Dl\/ISOd 6, 608xMiz) JLd 11. 07

(IH brs), 785®7 H7 26 /ﬁ dd rE =07.6, 7.6

Hz), 7.18-7.15 ( J =7.6 Hz),

3.77-3.70 (3H, m, 2782730(@_ 7 @62-2.57 (I H,

m, 2.52-2.47 (IH m, 18217(\2% ,154149

(4H, m, 1.38 (9H, s), 1.38-1. k(4H . 13C NW\R

(DMSO-~ 6, 151 MHz): d 168.7, 158.2 (q J = 32.0 Hz),
ParbA.-2Prepdratio23f (2RI8- Bmid28-phenyll 26-(FhendhtetRoxydbutdnamid®3

Hz), 78.0, 74.8, 5 1.9, 38.7, 33.6, 31.5, 28.1, 27.2,

26.8, 25.5, 24.8. HRMS cal cd fOPhCZ 1H35N3O4 (MHH):

394. 2700. Found: 394. 2698. Par - Preparation of

2-({2-T({7v-[6-((2/7?)-2- phenyl but anoyl am nooxy

) hexyl ] - carbanoy 1} net hy

{2- [ bi s(car boxymet hyl ) am no] et hy 1} am no] et hyl

}(ca i \ Hom, [

L1 ool TPt o AT M PR, 99T hIel g HOM(@945% 6.00 mmo)
infslny y)lME)1@50@rrﬂonyds]snectelsgalv@lameam)iewihyzl-l]’xaNEn@@ﬂ:eﬂJ, ¢2 Aanmiol) and

1S P e bl st 405 B R e
R B RO SRS B, LT el Al v

paftittorfed betwdeAE tO@lclind @ MECE (30 xlheélacﬂ) dithhrahbfeAto a separatory
partltloned between EtOAc and 0.1 Mcitric acid

30 nmL
fugnelh Thailayers separatedrand sheaquepus kay e yashed with Etoke (ﬁay%} ml).
THEAHBHEE RN withed IHEPHRcL RNELy WASRE Sl PG 1 1XaOH
andaatueatedvaqueols NVCE(X x 56 ndcead:haiﬂxénsiamd badzrekz[gSQuefdwsed and

| O NaHCO a h
PR B VROR RIS TR A kL SRS  BIORR v atuo
to ar&oérgaé s&&y%}drmn@ae Va8 réfRdIved i aiekaddirrs '@%L)rthen

purification ih the subsequent deprotection ste
suocassieelyartatednyitigBt;8iH ZB0uInThol0 mived) tdi i@l (0. mﬁ)smol 25.0mL of a
di ssol ved. i n di oxan %1{0 500 e’sm'éﬁ t hen successi veb%
4.0 M arluaomin fioxe) i niq tha ing solgopigs stimeds b3 hythen
lnUsi '
nelrpfedt Mg o 1 L b R EFOAG TR R pdd Rlhstered to
a $epamtary feraey. Wm lagens rsepzrmed ahdat}femqnmhs 10 Bxhzmp{/eiy &vashed

wiRBIGRHE (e il i camoinbe LA e ros S5 T Mg iltered

aan c%x{eéﬁ't:r%te@n Qfgcd@-t)o t&?&l&k bft Qﬁthani%ﬁhﬁk@%@%g?ﬁ%rgﬁhﬁon

henonmenex Luna col um (2

' snllc% G0 IGi0ading nsing BdnCH*z@B%mHNontamlag thB{gEGN](% FS in 9:1

Cg@/ﬂiﬁ%ﬁlﬁ? trﬁgll% R%éUTégﬁtf‘égf nal i ré?é%) L g/as collected and

concentrated to afford an amorphous white powder (1.19 g, 4.18 mmol; 83.7%). 'H
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| yophilized to a white powder (10.4 ng, 10.3 mol;

41.2% . 1H NWVR (DVMBO-J 6, 600 MHz): d 11.64 (IH, brs),
w@200%08d0k, brt, J = 5.3 Hz), 8.31 (2H, brs), 7PGOUSDbBY/000096

dd, J =7.6, 7.5 Hz), 7.21 (IH dd, J =7.4, 7.4 Hz),

7.18 (2H, d, J = 7.2 Hz), 4.13 (2H, brs), 3.84-3.76

(2H, ), 3.64 (IH brs), 3.49 (8H, s), 3.34 (4H, brt,
NMR=(BMSCHzp, 608 MAz)Y 31, 41t @ISMSH, 16),9,.287.05 k2B, mB.08-{ 45(3H, m),

4 81 b1 550 Gl s 278 £ R s e Ry, ot 5 Dtz gy = o =

10&3 11177,% gﬁl %665@% Jgglﬁ 3 f‘}lzl]i% HWdG?@ﬂz 610 21% 11H%L'4)63 (1H,

ddddgJ 5,131280Q, 7526.6412)1 1°C DIMR (DM&ozraasmzmﬁzw 1471 9 141 8,

371,428 71982059, 1 P76 &y Tt 260 A GRS iy Craoiy

(\B6)y: %5459§0F8&hd 669.134¢6. Exanple 10
2-[(2-{[ (W ((2/7?)-2-am no- 4-

Pﬁ%“”%@@%@@ﬁ%i@& B T oy Do
enyihedtyhyibpaylamajoanethy ] pheydl; méthy Hamimo ftatetamideg hiydroshlotic acid salt

Part A - Preparation of
-{[ 4- (am nooxy) phenyl ] met hyh} pr op- 2- enyl oxycar boxam de

, hydrochloric acid saIHt Iloc HOI H2N U A sol ution
of -[(4-hydr oxyphenyllin}) p- 2- enyl oxycar boxam de
(2.07 g, 10.0 nmol ra Oap,@&e N.; Shim zu,
A.; Jona, H; Sato, H; Nagano, R; USthIn‘B R ;

chorts pfen o'ﬁ‘ﬁwﬂ&é%?yﬁ’%&%@*@? $40 Bigide Mirip20n 5
0.950 mit@sl) o adedl (8,506 nalldwiy @dleido Wl @thmma@d MthNa(QﬂBm
10.0 mmol ) 1 n one portion. The resultlng al e pink

(OslOg, Rc%d mmeban ione pertion s\ fier 1t glacigh 0@0521211@, 0.950 mmol)

wass clpdtgs e éeacilsngr’rgg uge ocprgmbﬁﬁ: %% %{r]l rﬁYo?Cgrgloglvéa% obgerased The

AOGHt thebinéritadRes Whg ﬂneﬁ rqhled tHb Qﬂé{ﬁl@ﬂalamé}muﬂng the next 2 h,
2,4,6-trimethyl benzenesul fonate (10.0 mol; 6.00 ni of
maintaigipg g Itbintiryaibetweemiach eqyivatantpiAfisr 4ih topel reactipprime, the

S5 0n 565 € SRS g Ntcos o
mD.eah), withvaatisfero a:]separdtor)ﬂigmeldiﬁm laje@8Separibed &itiABe hqueous
Irooh AR PSS X LY oGS GPmad EFORe BTs e then dried
oJe?M’éSkb‘;n 1151 %hi eOntaEatdl |u‘1”§/§&ixo% taRﬁaf'e’%QllB&fQQl nft\)rlﬂ’t‘aﬁ@n by

transfer to a separatory funnel en ‘washed wth
chrématogtaphy pn silive (4bxiBdO ednEusutIg B2 lEe@Awé‘rIe,OHrafﬁmde\/tbﬁ pure

pr?}/‘g_scg?ib gfcglobl%éedlb: enonﬁ %%g?lg)% a{V\%%S%é‘ngiE %Aé' IC:)LOFQE?YBJ) inL])agg treated
witR $1t1t(s 0@ nl%élt €-:00i KE 0%3436 B SIS EinGRo{aRe) aﬁ‘izo’@ aI‘he resultmg
scintered glass funnel of fine porosity, washed

susp&Bicandasfaierehthrguigha sz:ﬁhtmlcd edesh furtnabof rdedisoh nomosny and the
eSS SRS 4R i Sy T rohgos
wﬁlté)pcﬂ?aaer '36’ 330 'gé@ bho MmﬁBéé 2%)ABHNMR8(B‘MSO%A6® ﬁIHig)a 12.11
(IH |sQ lﬁdt4 (19, brs), .52 (lH brs), 7 83 (lH brt J 6.1 Hz) 7. 42) 7.44 (4H, m),
+7.40 -7.37(2H, m), 7.36 — 7.33-(1H, m), 7.30 - 7.27 (4H, m), 7.21 - 7.18 (1H, m), 7.14 -
—7.12 (2H, m), 5.92 (1H, ddt, J=17.2, 10.6, 5.4 Hz), 5.29 (1H, dq, J = 17.2, 1.7 Hz),
5.18 (1H, dq, J=10.5, 1.5 Hz), 4.94 (2H, s5), 4.49 (2H, dt, J= 5.4, 1.5 Hz), 4.20 (2H, d, J
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10.5, 5.4 Hz), 5.26 (IH dg, J = 17.3, 1.5 Hz), 5.16

(IH, dg, J =10.4, 1.4 Hz), 4.47 (2H, dt, J =5.3, 1.5
w12009/089028 (2H, brd, J = 6.1 Hz). 13C NVR ( DVEEETUS2009/000096

151 MHz): d156.1, 156.0, 135.3, 133.7, 128.2, 116.9,

114.3, 64.3, 43.1. HRVS calcd for Cl 1H14N2G3 ( MtH):

223.1077. Found: 223.1079. Part B - Preparation of

= 62/ 3); 4:024-31.20r{2Home), ByA2)(pHebsy,y2. S@2H, tAB X WLl axy ) 3.8 Hz, Jax =

et S0 T St Pt igh B drbbrany 0.4 S0aT gt 1.4, 1.1,

& HERE
8 \'Z;%s)bg{uzzges& vé{I Wﬁé&iﬁ?h@?ﬁﬂ?&@héﬁé{@ %98( ﬁﬁ@@lm;)6

13370113030 d2HBTIZ8(8).128.4(2), 128. BOASrdRY. 0a12622 1069677 &5 6414, 56.7,
LN S tion was treated with the product of Part
4%&3&%%%

0.500 mmol ) in one portion. The

PO DR DAL ol (O Kisoemt 180 conpl ote

(PhOVRER0R )cal‘%fa}n%gl]é J%M}tam?ncﬁme%ﬂ l%ﬂe%@ﬁn&ﬂﬁ)é&b@ﬂ@ﬂ%methyl}

bet'ween citri'c a nL each)
1,817a0stegrazach, t%ba(@dmxryatedryy)cﬁ'dnd@iecyl‘rmub agidr sifluoroacetic acid
epar ated and the aqueous sol uti on washed with Et OAc
2 x 30 m.). The conbined Et CAc | ayers were
successively washedq,with 0.1 Mcitric acid and

saturat ed aqueous s %l uti ons OfF NaHCO 3 and Nad (3 x 30
nL each) then dl'l d over MySO , flltcgged a
concent r at edsion” 0 a,colo ,§s 0i | el was

used w t hout furPher 'bfim\ t he subsequent
deprotection step. The crudeghyd rox ogh ester (0.500
mmol theoretical) was dissol ved A% P71 MeCN/ H 20 (5. 00
m_) and successively treated wd¢dn28.4 ng TPPTS (50.0
10 nol @6 Et2NH (129 nL, 1.25 mmol) and 5.6 ng
Pd( @hg p@decz@ arrigB; (1 51 mg 0950 aemoh) mdls&hqui m 2;1 MeCN/H,0

CHRDRP) 8 oo AR R MhiornE nber s Al bl 09, Eunm
(1251 3.28Qn b)) ahdors ﬁg'ﬁg@)ﬁ%éﬁ 9uGHkb18s thot 9 mé@toﬁoﬁkplete

and directly purifie on'a henonenex Luna C
depratedtiomw{saibs@rved 250imeRS hsilig resultidgdmbeyisaliition wak |th:erm

10-.40% MeCN cont ai nj. 1% TFA and 10% H20 at 20
lypphi Pn“ﬁg tOfﬁ@Oﬁ%QLVWBG?P&“Pﬁaa‘RSe| uting at 23 nmin was

col | egd ﬁﬁld@%slo‘b@a‘?{'ﬂédl \lv@x@(i'edl%oﬁle‘ﬂhh WP@M\@' @ﬂiccés?siv ffgated with
0.153 mmol ; 30.6% . 1H NVR ( DMSO- MHz)

HOB((43.9 bss ), 308 ol 3H( 147 ; tetraze- 4( m trﬁfﬂ[(terAB = 8 5

o oGarbopl e Ycex oy D Esacls U i S0 mly e

(109>§LL 9)600 %rﬂ@l&@xﬁd"HBTU 113 fg 2580 mnf1 PR 2(23’6 Azlﬁerl) 5 h,
13C NVR (DMBO-J 6, 75 MHz): d 169. 8, 159.

conggets acjlamrzwaslqbsesvedm@y&acez 8mpunts Of FEgiaisametic ami dimeric

prbdgls el TGyl 3E B & iR BANERL IO R0 o

mE- e[aélz) with {rhhisfer to a separatory funnel. The layers separated and the aqueous
2/ ?) am no- 4- net hyl ﬁent anoyl am n

labﬁéﬁ@s&?wmﬁt%éa B‘asr%'}ﬂﬁ) neihBIQAc solution gg;( iyurther washed with 0.1

#)Fl)(? ﬁ%@g?%ﬁ%%%ar{hﬂﬁgggwg (% g@gn&}each) then dried over

MfgS?E)J ﬁﬂfﬁ’r&i(iﬁr&i %cmcaﬁraﬂecsml vaco &0d pdle 98l1®F oil that was used without
Is[2 I's
fugthes puricatan 9I5Tt|’§éﬂ!‘ﬁﬂ‘}j§?ﬁ°lf?6 188 B¥P] ani no}acetic acid

(57 Pl R 2SS B0 A ne 050

mil) yheP¥hrccessively treated with H>O (23 pL) and HCI (10.0 mmol; 2.50 mL of a 4 M

101



(2.00 nL) was successively treated with /-Pr2Net (38

m., 0.22 mmol) and HBTU (41.7 ng, 0.1 10 mmol) at 22
w@09/08m22 esul ti ng solution was stirred 0.5 h PEENS2009/000096

partitioned between EtQAc and 0.1 Mcitric acid (30 nL

each) with transfer to a separatory funnel. The |ayers

separated and the aqueous | ayer washed with EtQAc (2 x
sod@tigtlih. dn%ﬁemmwmednﬁtra‘mmh@mé Sell@y eolatieiL @as sm&lcyl 7 h, during

washed with IMcitric acid and saturated aqueous

whish §imeohkeawy Nem@@rema%e med( 3/pen gompletedemgtee iy the volatiles
ngre rgﬁlmQ M?%e# V\}’]Ne th%rwm{:e #g '?%]srlcﬁ{ q?dlsﬁyé?ﬁﬂq-lzo

a CO eSS Ol VVaS Use
ccpwa’mlfng ©ait %OI’IF A18.0b mIs)ubaeﬂaremmy pi&lﬁ@lttf;CHPb@ ahtzePhendhenex

pro ected conjugate (0.1 10 mol theoret| cal
éb& RlEmP A2 B2 Feaming usine #i2ye/ mi gradisat §oy &/QW) MeCN

°<‘r¥t£ﬂﬁ*§m“‘*g,2?a\¥%§n‘% HD) 2t 30 i Adin InBhefBloduce fa Phating at 21
mpabves ydlebed/and Ilyﬁphdrzed@csa sithiite pedrdén Hlnaldlmnlﬁngl(m‘vwed’]performed
a, heavy |te tefor nco | ete
i P AR ol P Sy et ioR BK e seliestedtand
| e ol H%_g\]@@[@

lytf))p %&)%#F{R%(\gﬁgoﬁh m?ét(ﬁq?o |9r+}e%? ﬁ-lo\{g%r??l) ed by H @Eﬁgﬁ& ad4’ 600

10  MAWN®ME0ex7.481(2H,Gh), 8.420! 116D (€12,1m), 2.34 %Gorml m,um a7.24 (2H,
1% mn qradl ent from0-22% MeCN cont ai ni 2?
Myna2 0%l i 8Hatm) 201 5t/ /AN ZHrAw. h8P 21 S84 ABp‘ebk6 HZ> 4.20 (2H,

ct | oy -

A 124 9 ARG ) LM i vt -

8. SMIIB(HZ’) %33 exm bmaz) 28¢8H2brg)) 2(&3m§§b?f)éw,818@@= [3.84Hz, Jax = Jox =
rs 3 =

\QOHz dpy = dmis 2165 187 - 20aF pwy. B MR (aiedhamolg, 151 MHz): &
15 1%3%%%%'(%3)? 4‘3487151&8?4 ? hb? 1%%39(%'1;73 wzg’ 1%?5(1%1 129.8,

17%884,12B175)29.0, 5.7, 318, 3t(qpl1cp3= 29355, FLB, 593,955.1,30,3(br)d55.0(br),

sighlst oy SEDT AR f I o Wl

F&g@ PooklFol (g, J = 300 Hz), 113.0, 54.3, 53.9, 52.2,
.0, 48.7, 41.7, 40.0, 23. 8 22.2, 22.0. HRMB cal cd

for C27H42N601 (I\/H—|) 62%5?@218':0%0' 627. 2989.
Exanple 11 2-[(2- {[(N {13~ 2-am no- 4-

20 ?genyl but anoyl am rio&x%/[}\p&grhlﬁ)r_@ O}Q?Nbam)yl ) met hyl ]
[nbdtsdmm*a@mm&thyl]ﬁl@mynedeemﬁ)da}bamdthﬂl{m (SR Geotdaard-7,10-

hyI )am no]acetic acid, trifluoroacetic acid salt Part
- Pr l@g(garé)pKme@yl)g:gql@c’adecyl)acetlc acid, trifluoroacetic acid salt
[4 (am nonet hyl ) phenoxy] - 2- [(7erfbut oXy)
car bonyl ami no] - 4- phenyl but ananmi @&" trifl uoroacetic
acid salt A solution of Boc- DHf (0. 168 g, 0.600

Pra

nol ) and HOBt (9 1.9 ng, O 6@6 n‘gkl)corm DMF (5.00 nl)

was successively tre Et (209 m, 1.20
nmol ) and HBTU (0. 22 07 600~wm}) at 23 OC. After
10 mn, the solutf ol was treatedi th the HHoduct of

Part 10A (0.12%°g,70.M00 nmmol ) in one portion. The
resulting solution®was stirred 17 h then partitioned

P*?fre té\rqg 295%&%“%03&%33 ﬂ“ %‘gljﬁ‘tﬁiﬁ%&ﬁ l?ﬂ*g 3—2;[&?@3&3&»%%%%1—

25 a8 frBsanB RURRY ri ARMHEIRR AbRSART
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with EtOQAc (2 x 30 nL). The conbined Et OAc | ayers were
successively washed with 0.1 Mcitric acid and

W@ aton0sdoezrl aqueous sol uti ons OF NaHCO and NaC PGr/xsSB09/000096
nmL each) then dried over MpSO4, filtered and
concentrated in vacuo to a colorless oil which was
used without further purification in the subsequent
deprotection step. The cr Mdroxarrate ester (0.500
mol theoretical) was di ved ing :1 MeCNH 20
(5.00 nl) and successdyV 2% t r eat eFd)IMth 28.4 nmy TPPTS
(50.0 nmmol; 10 nol %, (129 .25 mmol) and
5.6 nmg Pd(OAc) 2 (25.0 nmol; 5 nol % at 22 0C.
Conmp2&)2- [dtembmtesy)pmbomﬂam@bﬂér ~(Aecy anpplienpl)propadmic a¢id (0.581 g,

2 AE i e BB bedria g Sobitig 2% steSfs MH: M (rparv: 24

mEP/th&h BRSull ¢ e @ WWRD .6 B RiBeyl Ni280MasdN: @ N, QmBiphere. Using a
filtered through a 0.45 mm Acrodi sk and directly

5  Pasuspparases, the @aemOchpﬁéﬁmierﬁ@xtlmmse{hwas repsiatedty {pagged with
.2, X 250 usi.ng. a 1% m n, gr agi rom20 0% MeCN
Hy, it Do R ek end FLabrs b et R ersar Ve, the
he@ﬂﬂﬂb‘@@vapg@f}éuﬁleéi'ﬁ}leﬂgeﬁéatehyy Pafgetasite N, o6t eduRing suspensmn was
ﬁl&@g lized to a white ovvder“ig 157 g, 0.305 nmmol; 6

bahrouigh e (fMB@ andsthe didtgr )(pll.ld regetiqn 1es(sq:19-|extmu§t)vely
Gl AT ORI 5150 Uyt

10 wiskdutrAfzedWich gla&aEAb@H then1Blutedbiith H,01160 L3 ahﬂi)anllally

7.06 (2H AB, JAB = 8.5 Hz), 3.96 (2H, brd, J =
comggntr dgin vacy 176 L ﬁjlal volume. ZLB@thp@.]lormf this sglution grovided the

il b A o 50 gy Sy .

dekized, 2he drid8e Bxate]:ﬁ]?mﬁy b phrified b} PIP8,C 01Ba Bhermnehex 4 uiha €18

2.8, 3 cal cd for 0
COi i %S&aamhw T%gmin grpdiept %mW@ﬁ%"f%ﬁn@fmng 0.1%
15 TEA Ml@‘l O‘{/o[l(lz\f) ﬁt[f()'rﬁf,é-ﬁm The main roduct peak elutin at 24 rr]'mln was

) - 2- am no-4- phenyl but anoyl am ooxy phenyl
co}llcete&b andlylopheizbd/ td a WhiE mlspcmhbmmehmyh)leapbnujse@my Hata of this

mEERF Céaglté@%ﬁ g’%ﬂﬁé{fe B ution of 0O

P%ﬁm}}r[eéayé@rg r%/(‘ﬂ ﬁfé‘f by bCARA-23miRrgt(Vani no} aceti ¢ aci d

métﬁéx% ro uc? Y)e?ly gg%ay'll—? rﬁ%%&awmwg? 4?tl;yli}nﬁ%)7’qpﬁgt)c[iaraggq’ 10-
20  bifldEbOxymetyhtyclamdeslmcessaoid | tyfluoreadetid avidtsalt/ - Pr 2NEt
(25 m., 0.14 nmml) and EDC (13.6 ng, 7 1. 1 nmol) at

22 0C. The resulting solution Hstirred 20 h then
partitioned between Et CAc and O. citric acid (30 nL

each) with transfer to a segz(r’é’f og/\fcannel. The | ayers

separated and the aq N ed with EtOAc (2 X
30 nL). The conbi ned ¢l | ayersS™yere sufcessively
washed with 0.1 Mcltric acid, 0ox M d

sat ur at ed aque@g’sN BH, (3 x 30 nL each) then dried
over MgSO 4, filt& ed andconcentrated in vacuo to a
colorless oil which was used w thout further

pur i Aiselatipsef 211 #ivel Gigreatpudrt]l Odept(Gerdnitdioxgeaponyiiraethyl} -

B BRI AR B Lol RS B ELbOg e
suté3sitveld tidateld »H&Q{@tm 4 ag 0HQ0 raRoBANGBDC (1. @E@ 01120 mmol)
of a 4 Msolution in dioxane) at 22 0C. The resulti n%
25 atg3|°€. ylitgré Bahesoloommes geated adthbe productciPartd 8An48R mg,
time a heavy white precipitate formed. Upon conpl ete
deprotection, the
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vol atil es were renpoved under a streamof N2 and the
white solid residue redissolved in HO containing 0.1%

WaBEmO0D nl) then directly purified by HPLC BOT/ES2009/000096

Phenonmenex Luna C 8 colum (21.2 x 250 mm) using a
1% m n gradi ent from 0-30% MeCN contai ning 0. 1% TFA
and 10% H20O at 20 nL/m n. The main product peak
0400 king)) aid th3 rdfﬁumngaﬁn@miels&ﬁédad 5dn dl"Heyiﬁwln:inbdiiZ&Cbohjmgate thus
vvh te powder 7% . 1H N
: leS gnceeftg@lm vateg v@ﬁ‘n &QC (?219 n&g 1,908‘?9‘?1)( {Qp stirred 0.5 h

Mot £ inr WO IR g T
re(stlHng thixthrewds &ilLl‘tEd w1tﬁ Ei@A(cZﬂ'DO bﬂ_!) theh tf&;Sgegre?ﬁ() a sépaZﬁory
funnsl a&%stceS%V@y V(a’zlw wrtg)o 3 lﬁl 1&@1(12193 )S@ﬂu ed WWCI (3x25

mﬁ,[%@@’ TH %ta'ﬁ\]c% oaz as]t?f%g 056111?1%568 ﬂ'l?%g(?%dl%ggg%trated in

vacA8 td a cdlﬁﬂeﬁ oill Which ¥as ustd wiidtit fdrther fuiridatiob4n Be subsequent
53.9,.52.2, 50.4, 48.7, 41.8, 32.9, 30.5. HRMWS cal cd

depspteetiPmsien NGOn (MHH) : 675. 2984. Found: 675. 2997,
Examph&prbeected ofju %{1{6( i lbO[rﬁInQKt%earegcafl‘WNQ@dlgso(l@ed in dioxane (1.00
napht hy I') pr opanoyl am nooxy) phenyl ]

mlLg arelnasurogesyiney lmehed MWth [—ItiD £9 phb mmylma(mw )mmlnhp@tﬂiybf a4 M
}am no }ethyl) car boxymnet am no] acetic acid

sqlptiqn insligagt at22a&s d“?dle%‘llé&& Palwe“qsv sQjution wahstired 14 h, during

éﬁcé%%(m ca?abv(o/%i;ﬂ Fﬂéé (g-ﬁ{lgg# hyI E)Hlpo rgéa c;i]%[)rotgctlon the volatiles

werel réinuwsd)mﬁiet h stremn df dalahd\tleolhite ohid aésidBecre@issdlvédHn H,O
(0..189 60

cqntaipne Og"? %@60 8 Q/\ﬁ‘i‘ g??gdcdé.?ﬁ 3t(/8 r)'/thq'lévaﬁggcvﬁ"t zhghenomenex Luna
cis E’él%h{’ét(zi é%mmm% ugﬂ%W%/hlﬂ%gadF&TF}oﬁpo 298, UreC &iifta dmng

0C. After he solution was treate
0 \M%t 'ﬁFA Iaed pbﬂ%d&kﬁ’ an20 Wmlmdﬂle(lﬁammo@ct PeakCutingoit )l 1i5mmin was

e por res It|n tion rre 17,
o e ona LHilGE o & athite oA @%ﬁune: lga‘guwg 1§:4%h 'PP NMR
ny _Af I
(AL RO B £ONS %%an%%*zm’%% (e 2800 ),
4 /6 (Fachy), 818Er(SHy bnsme?iea 66d4H, brmpad A7 63 H, i)uB]ﬁéI(8H,THrre), 3.31

8 17348 B sl ot M ERER IS Founa:

68UTBRssSi vel y washed with 0.1 Mcitric acid and
saturated aqueous sol utions OFNaHCO 3 and NaCdl (3 x 30
mL each) then dried over Mysfhe biltered and
concentrated in vacuo to @ coforfess oil which was
used wi thout furthe b subsequent
deprotection stepa Eghgw (Bo{?]p %rgrgxrgbrrﬁa{rg ester (0.500
(phmb/lrﬁ&b@rye)éarbﬁhdylmlﬂp}mgl)mmyl]larBarinoM}Q&ﬂ’dl)ZQ4(751(D&traaza-
m.) and successively treated with, 28,4 TPPTS (50.0
mol 4191 ?éﬁ?rb%ym@bzlmcemem ace_ﬂlcz@lqn%nﬁyoramtls agidrglt
Pd(OAc) 2 (25.0 mol; 5 nol %9 at 22 C Conplete
deprotection was observed withiff®.5 h. The resul ting
anber solution was diluted wt N/@D containing 0.1%

TFA (3.00 ni) then Iyophili < S0 d was
redissolved in 1: 1 m), flltered
through a 0.45 mm Ac sk™ and \ /u\

HO,C ° FiC” “OH
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directly purified by HPLC on a Phenonenex Luna C 8

colum (21 .2 x 250 mm wusing a 1% m n gradient from
W@ 060808%0k2CN cont ai ni ng 0. 1% TFA and 10% H2O apCR0S2009/000096

nm./ m n. The main product peak eluting at 12 mn was

coll ected and | yophilized to a white powder (0.1 15 g,

0.209 mml; 41.9%. 1H NWR (DMBO-J 6, 600 MHz): d

12 A g&(sbldtloal&)f,}@ ,4%‘[2 1 (Q-Cﬁétkaaber-sgél 07trﬁ9[(geM=but§Z|1,)onycan5)nml)1ethyl }-

7. IH d, J.=8.5 Hz), 7. |H Jd =7.5 Hz),
explepigdqsilaceic acid (. Fmer0 ea&.mstl oy DY 04 m) W o

. . 7 | = .

s%%szswé!yé%ea&ézdl__}y]tﬁgb%%ég il mglzd 12 4%%“;@%%%%“1%%&0 mmol)
atR2Fx. (/Xftbr (08 $) the 3olldiof s tn@EXd w]t‘hEihe pﬂo’iiuGt dﬂZPartJ]AZAF(Aﬁ) &mg,

&-l |H ABX, JAB = 13.3 Hz, = Hz), 1.35
0.8 mrg()l) ax]_ the Kmltg@yg@hgre@tmg_@@ SI\})HZ';he @tq@gdlgte cpgglggte thus

oHgeg waq Bioeueaypydeg R DOAE2S Ing (7120 gl 1Bl sfred 0.

befdretinal fre &meABwith BridRMD, «t BT 1qd9 Dang, @Eﬂﬂ&ﬁhﬁm Afér H-Hithe
3) : 419.1965. Found:; 419.1967. Part - Preparation

reghlting pyizturq was ¢ [llx;ec( yvzt,hf)tO@Lca{,l,{)% gl.Lg_theZLtransferred to a separatory
%9@?%@2&%&9&9 QYR WRR6Y) MASM! dhiRAYd £ A{RBIONEE I x 25

mll ash)c arHedstDres dolltjoand asadrizdioyed BiySQa} fikedrey hnd caicbouxatedin

A0 R EHRR S} bRy BRer birifficn S ine shbsequen

dgﬂg@,%éd%g@r bonyl ] met hyl } am no) et hyl ] am no} acetic acid
(67.9 ng, 0.1 10 nmmol), HOBt (16.8 ng, 0.1 10 mmmol)

and ﬂ"h@p@ﬁ@@hﬂb@onpfgat%a(ﬂtl2Q2m@5me®etrgal) agdissatvasl in diexane (1.00

m15 heaeecepsneyrens 33 19 ihyndiit (RbS rany: [0 mizra 4 M
(L 1n%o>ga%efaq’ 22-1‘-’3e SrgLth QBIE'ltl%vg 801\;@?? %% Etﬁr?éjd p4 ﬁ during

en partitione vveen ric

whith tithe £RedV)y wmtetprécnﬁmé ﬁsmted IUpapanplaé ;ie;fruueme(bn tH'el‘lﬁ)latlles
| ayers separated and_t he aqueous | ayer washed w

wegeagmoyed &n@oaﬁﬁﬁam vﬁh'z @B en%teaoéddeqlglgﬁerﬁélsm@ in H,0

B PR D AR B Pprgngmegs Lo

Ch8 celanin)(21 Ben2 drmad usigra 1My/80n ,grddiérit éroad0-a@ith MeCN containing

oEEEERLEALE PR B PR b SEhB min v
cSIRBIALAG Iy PRiIFEER a me RORYIEC LI HalGRIPif légt%rﬁwﬁ%iéﬁﬂnmgmg an

t heoretical) was dissolved in dioxane (1.
idsnigead selumnal opnbireght with ail V4midp gradiedt fron (hﬁQ%I-H@BCNzI:oc@mmg 0.1%

HE: raélédgt% ﬁLO&LF@"ééW% %Tlng{}]i %ﬁd\?&ﬁé n%elh) tzlé TR was
célieicBAnddphilizedo A wWhed \pswaby ﬂtfez ﬁ,@ep@ Dis e1 F Poet NMR

Upon conpl ete deprotection, e volatiles were renoved
(mogtbianol-gls, Wé‘dﬁzbfﬁwmﬁtmdmﬁﬂ éHszOHWrés%c(éH m), 7.19 (2H,

ARt P38 b §BeTe o g kb Bidang [4F T 304

(1¢—plbunu (623}&)&@6503%)(1@1%% 3R] 1Y% 11 9B )e HRMSQAlced for
5-30% MeCN cont ai ni ng . 1% TFA and 10% H20O at 20

Crth Q9 (vhd)nd8 63 ko dpe¥i3dButing at 20 min was
Il ected d | hi | dat it wd 40. 5 ,
36 5 ol 38, 5% 1H AVRECERBED §° B00 M) ¢ d 1249
IH b 8.84 (I 3 (2H, b ,
(7. 98-{3% (2H, (f?[zsgbl’(é‘é'?%?lﬁkg '“97577((|H, Lfl),
7. 57 métiiApdntditoy nindoxdPmbthiA pénS 1 ym&@h A Rearbamoylmethyl} {2-
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(2H, AB, JAB = 8.2 ) 6.50 (2H, AB, JAB = 7.6 Hz),
4.20 (2H, s), 4.21-4.15 (3H, n), 3.51 (8H, s), 3.38

W@ 2ido/0ksioe; J = 5.5 Hz), 3.35-3.31 (IH, m), 3.2BcBUKB09/000096

(IH, n), 3.05 (4H, bit, J = 5.7 Hz). 13C NMR

(DVSO- CY6, 151 MHz): d 172.7, 156.2, 164.6, 158.1 (q,

J = 31.8 Hz), 157.8, 133.0, 132.4, 132.3, 132.2,
12{Bxs€t,arbb88m3thyll)ﬁﬁlrﬁz]eth217; afjno)@Ryl(carbdXyBethiDémiho }acetic acid,
126.0, 117.1 (q, J @3 112.6,, 54.3, 53.8, 52.2,

5 1.6, 48.7, 417, 37° RSIE ARG o SaaruaNeOn

(MeH) : 7 11.2986. Found: 7 11.2985. Exanple 13

2-{[ 2- ({[N_({JBZ ((2/?)-2-am no- 4-
met hyl pent an¥y| am nooxy) et hyl ] phenyl

}met hyl ) car bamp (h@@ﬁ S
[ bi s(car boxynet hyd ) am et hyfs§"( ®&r boxynet
hyl ) am no}acetic acid, trifl acet CQ)Hamd salt Part

A - Preparation of
- et hoxy vV-nmet hyl (4-{[ (pheny?zﬁief'ho’xyﬁ car bonyl am no] -
nmet hyl }phenyl ) carboxam de A sol ution of 4-

Part AshBrsparstipih ekl (¢4l Hotrdioxmisarbin Ry | ) ben20| c acid

yl&éﬁ‘%ﬁlp}’%“’qulyl)ﬁmp' 'giyr#’*@s?éé‘w"%%& 326( 40)
12833-12842.) and (2.57 g, 16.8 mmol) in dry DV
(70.0 nmL) was succ% treated with /-Pr2NEt (4.87
m., 28.0 mmol) and EDC 16.8 nmmol ) at 22 C

After 0.25 h, the sol uta on re,a,t;q@gj W th
met hoxynet hyI am ne hydrochl oride 1.64 g, 16.8 mmmol)

ino [

t nert SanRiopiof M-y B AR Rl AT %“%9%*“%?%??*‘;% BBl g parc 15
(3¢amg) 1r3L6 maoh), and PRhi (S83sd, 0. 3tmnﬁ>l)aemlay AHOT (Y00 mir)etas cooled to 0

The | ayers separated_and the agﬁueous | ayer washed with

*Epbile siiing under . APRP Goldng. #8¢8 mimohwasafded imppegportion and the

rSHARE PN R R hethity bgate 28K 30'@hen g for

2PN etienM3&@d 4o 50 PClaad @thidaied ONC eAfidralobling b 328 Qhe THF removed
Purification by chromatography on silica (40 x 250

injMsicu@yand @ﬁé@ﬁl@mpaémtmeé etwasmEL;O and s@urates@ﬂtlm 3 (500

ml e i e v AT 0 o B RGOS TR T g0 mi.

théﬁ?@ﬁk&ové&%ﬁﬁz,)ﬂlteded?arﬁl&oéﬁhhtra% 1BBiacu0]06Ebfﬁ)r<$ the drlZde product as
(IH, brs)

a Selk)gv ﬁcmq (735 g) thatWS(%pfi v\mhgut Ijlrth qi[g:)atlorgngbe gl;qqugnt

ooyl RGO PRy 36l 2088, 156

P88 Burbbans Sl SRR B>

eyl @paabbkanidef
-[ (4-acetyl phenyl ) net hyl ] ( phenyl net hoxy) car boxani de A
sol ution of the product:Ng t 13A (3.28 g, 10.0
mol ) in dry THF (100 i) ogh,ggi to 0 OC and
treated with MeLi (30.0 mmol ; .2 m of a 2.94 M

sol uty [ 0

Sqar T ﬁrodﬂﬁ?af%%%«a@%ﬁag%ﬁ%}gﬁgﬁmned 0 h1D'3fd pydracine
hytiratt REOY @B U3 B inlifoly da@eNini opB poRfontdt 2ated Thetrhixéure was heated to

solution of cone. HO in absolute EtOH (5:95 v/v; 100

refluy, mhiotaintd Qi bdhani edoledk 2@ °£mism&erurcatveaierat@demmmmed 2h.
Tlge ngte solid precipitate was removed by filtration through a scintered glass funnel

and the filtrate concentrated to afford the crude product as a pale yellow solid (794 mg)
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each) with transfer to a separatory funnel. The |ayers
separated and the aqueous | ayer washed with Et20 (2 x
wG00a3202The conbi ned Et 20 | ayers were furt her PeEER®AI/000096
with saturated aqueous NaC (3 x 100 ni) then dried
over MgSH4, filtered and concentrated in vacuo. The
crude material was purified by chromatography on
ofsduitable pudi€y for 3OOt suisseq@enl coupling xeacasnh. E{H)NMRTWSO ds, 600
mai négroduct el uted between 300-500 nmi, was col

&Rk P24 G Barolap A Hihi6 W @Mé%) ¥ ﬂb(“M‘é“ J=
(LSEigeLo s oomyEI2ay g9 110 4, oL 1 s 5> oo

4 1191219 dt103.503,@.5 He), Nn/ge(mémqaszbkia?mmgsz Ca(lcﬁ R):SDZ})LZN;O; (M+H):
7.34 (7H, rs), b. I H, rs),

25/, h%34(ﬂ9un§)237412§(§ (2H, brd, J =6. 2 Hz), 2. 57 (3H s).

13C NMR (DVMBQJ 6, 151 MHz): d 197.6, 156. 4,

Parg6. -Prenmatia of(28)-2; [(tmthsom)Q@anylamswi -4- mgrhth-(M (prop-2-

284.1281.
il AR R e p DR £ 200 1261
{[ (phenyl met hoxy) car bogy!| am no] net hyl }phenyl )acet ate
MeQ2C , NHCbzA sol utlonJ\of the product of Part 13B (
1.24 g, 4.38 nmml) i 331 MeOH HC(OMe) 3 (28.0 nL) was
successi vel y treat e@ow/\hrrﬁgﬂ@s} 56 g, 9.18 mvl)
and 12 (1.17 g, 4.61 nmol9 at ~NHY¥RE resul ting
solution was warnmed to 68 OC and mai ntai ned at refl ux
f or Th¢prodfietenf P@do'&QBn@ 200 R2.836,mmph veag sgdersioorstinerg mixture of

o A T 108 B3 Bl g 11

mdl}) ahd 2PeNEt (678 AL SERS A ¥h Ileﬂaﬁ|22°@r heht a%alting mlxture was
separated and the aqueous |ayer washed with Et20 (2 x

stfeedmvernigiteheroerncertcat&t 2O acay endthaeeseduirdissdlvedan EtOAc. The

BRI ML B R P ATt VR L A LR SR plfeofls NaHE O3, and
sdtit@ted a&msmtaru%imddmesN@;soAHnHwaﬁm&m&@@ in vacuo. The
MHz) : 7.87-7.80 (5H, . 7.23 (4H, s), 13

cn\gd@ma(qqql was pyrifier %H@@ oy Hhen\g)mengx gup&gm gol@gm((@ H)2 x 250

eI A iRk Ryrsol, REACH R O 1o

HAO aot(l)ltﬂlmﬁurﬂfPle&ctn‘bﬁdUﬁﬁg ﬁﬁct%@tweiéﬁbdled.al?cﬂly@phlﬁzé’@to a white
[) in dry THF ’(2'&8.3 8‘?) cool ed t
miGH gy sal line PRWEETA2 g 0 8%91 58965, nHI&MRa(QMSO -de, 300
THF
B00 1 S (e b o8 LR 38 57 28 Reactiyr ERdPlp gt 0.

—W%th): 5. (1Hg<a@tss imu Ho«mss 4::H|a)s urmctﬂayathe 1663H&£)UB 17 (14, d,
addl t1.on
J 5U8peH3), 6r7 3\/@%1 §)u6c485(§Hv€‘I ;1 1? éal ééﬁw ‘? K ﬁ%%dae{ue@%)s 3.81 (1H,

( ( t d,far
AR £ T TR Lo A TR PSSR Ty SRafre st o,
dfJ + 6érldr). tHRwiSglalcl fpadzﬂfssmd (t\/é*mmmmmntﬁoahédﬂzmﬂ 5.
vacuo. The crude oil was purified by chromatography on
Pﬁ’tD-CI&epk&htl'tgl df(lRW@Me(&hﬁﬁ@Mhﬂ@pl@B? lrneth@xy\mt efol i d

(0 nmol ; 39 . l?CDCI 3, 60 I\/Hz):
blaow)sgbvn}dgn(r@ﬂﬂ w?thylpeet@nerme f@BmICJmi&at? 3 Hz), 7.19
(2H, AB, J =7.7 Hz), 5.13 (2H s), 5.03 (IH brs),

Me™ %y
BocHN " 0 j)\
o NH, H” “OH
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4.36 (2H, brd, J =

2.85 (2H, t, J = 6.
WO 0009/P84DINC3 ( MHNa) :

- Preparation of

-({4-[2-(I, 3-di oxoi soi ndol i n-2-yl oxy) et hyl ] phenyl } met h

yl)- (phenyl net hoxy) car boxam deA sol ution of the

pr odlibg pl(oﬂud?a)lfiPaﬁEDC((O 0@, 6, 441nﬁﬁol|)mb)hss<2lved in 2:1 MeCN/H,0O

etlmEdadshogesswe bersniet Y as dipe %%%Tgw sl Yol %), BN
2
(lm[)ch}ﬁg%@mo@e sucﬂéw(ﬁgﬁ%%{i @5&9 ? 2‘(j(‘]g"nzc%t]ecdr The

re&ﬂﬁﬁg s}éuow SolRBbEwWHE ol G 6 hUthen TilteRidThRRERE DM NWaHA crodisk and
i mredi at el E warned to 22 OC concentrated in vacuo and
Yy

digkctlp purified H‘HL&dorby thmqmme@@uapﬁ:y 8ealupin (2d & x2htmna) using a

B e it Sty MGl som b LATCOFT AL odf0 a 20

mUrﬂth | FRBGuCMRS RaiHEfr b na M rE ot @A fifedeto ok Ba white
crystalline solid (0.354 g 01%8552 mm?gﬂgS 26 1H NWR

ey Slligooonsien ! ame. 8377 ok sh7m , HAWE (D3O 600

M?ng? 32(7171\83 ﬁg\g(“m’?“@‘?&éﬁg i%“ 1@( 2?1 'ﬁ?j i 0785'341‘ 4.75 (2H,

s)bs. )85 (2K, 423. QZHH tA%JJAB;? 83 }frlSZ)) 1. ﬁg I\gﬁs ((1.21"31)b[ a8 (9H=s)P1.96-1.36
. cal C
(ltlzmzizﬁléds%@ M#Nay) 04533H4d1J =pouHa), 0@3(3&951 B HzF LRMS :

a
36% n@?@bxy?@t %%gnyl } et hyl ) (phenyl net hoxy) car boxam

e B A S e i

4 ﬁ&tl@@péﬁt&nw&ﬁnhécﬁ@t} ﬁQthﬁpheﬁwﬁﬁéﬂylg@arbﬁﬂéﬁLrﬁetﬁgl]@9@13{[(tert

) in one portion at 2

bwmloqwcmb@aylﬂmmvléaﬂmqie@yllamv@ﬁethyh{[1(44@! reacti on was
s filtered through a plu
|%@8“{E’§e‘%§*ﬁgﬁ‘ RIERAES L Lh6TT Grod S veoh (750

rrL) and concentraged in vacuo to a white solid. The
solid was trlturar\ed with Et20 then renoved by
filtration throlfghta scintered gI ass funnel The
filtrate was f@wt*h/\nrtpea vvh (rg’
nmL of a 4 Msolutio?in d )ﬁﬁmd\txﬁg resultlng
preci pitate coll ected, vvashed t 2000318u X 5 L)
and dried to constant weight ipyacyp €0,#£20 g, 0.653;
82.5% . 1H NVR (DVBO-d6, 600 MHz): ~d 10.94 (2H, brs),
7.78 7.37-7.28 (5H, m, 7.20
(2H, ASE%“’“?“" 2; d’ﬁB%b‘§{[|§Z§)’(2H AB, JAB = 8.4 Hz). 5.03
bdt?lbbxy&)lrboéyI?rﬁetﬁ?l‘}lanﬁmo)éthﬁil]&nh%)} :ﬁéﬁwéh&dl(@gt g} 0,168 némél), HOBt
: cal c
(2@;4 d?\ﬂz@ammlr)rand téeprodysmf 123["039%(553(2)11181@5@0 mpagl) inglry DMF

P.
OR8PS R SReStvahy et Wy NGAG 1 Wb DS R PR HIBTY
(68)0)m$5U beghroRyd tQQ]“C"r THEQ%BMhﬂ@EHl&n&mNﬂﬁstmed 18 h then heated to

trif uoroacetl c acid saltA solution of Boc-DLeu-OH
5q MO ad ngmtﬂn&m’ 5 |hrrm‘k1)er|cnol'i]\g:to(2]2. w aﬂiL\)olaAAeﬁ were removed in vacuo

TS NS Gefssa Ve BYSARTIS LIS RRIVOR 1485 BIGtGse A bgshed

HH@' DN ﬁClZgang}gted%EB@JusQo%oHs of NQH@%}HHd‘W‘a@Y@ﬁeﬂ Hﬁ&f S

with the product of Part nmol) in
Nay$©pbhhtered and Gdneenteaed tn Yaguem alpale ryeum oslt whrCde& wBed without

futgtggrgl?lgifjggbgr? 1 1c:éI{s‘ubEstec?uoént giggromn%zlor? thpt ng:%%%%d(lb& I\§I+H),
433.6 (60).

5.5 Hz), 3.84 (2H, t, J = 6.6 Hz),
6 Hz), 1.46 (IH brs). HRVS cal cd
308. 1257. Found: 308. 1257PCRE8100%000096
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The Et OAc sol ution was successively washed with 0.1 M
citric acid (3 x 30 nL) and saturated aqueous

waelgswes O NaHCO (3 x 30 nL) and Nad (30 nlLipCT/ig2v09/000096
dried over MpSO, filtered and concentrated in vacuo
to a colorless oil which was used w t hout further
purification in the subsequent deprotection step. The

Part Bd@rdpachtionafat {246 ({4-[(2D2-amidlo-4-heor et i cal ) was

o RN A RS

ch&%eta}]%ﬁ?}g:{ﬁﬁ}e}?ﬂ ﬁgﬁﬂﬁﬂ%&&%mﬂ%ﬂmﬁg} a%tﬁd“acld

tm H2 fter puarging the vessel
triffuphpab@ijc achdesatuspensi on was filtered through a 0.45 nmm
Acrodi sk then concentrated in vacuo. The residue was
redi ssol ved i nMeL: 1 MeCNH 20 (3.00 nL) then directly

purified by S a Phenonenex Luna C | 8 colum
(21.2 x 250 19 . O/afmn grad| Hfro 15-45%
MeCN cont ai ni ng 1% % 280cMoum n. The
mai n product peak el uting at n \Nas coll ected and

| yophilized to a white povvder (6 rﬁﬁ)z 0. 124 mol ;
75.9% . 1H NMR (DMSO- ™ 6, 600021%&“)\/0@!2“11. 15 (I H, brs),
8.12 (2H, brs), 7.36 (2H, AB, JAB = 8.1 Hz), 7.33 (2H,
AB, ThsBprodéctbf IHam 206 (9:]1 5() nhrhbl theatetichl)was disddiyed i8.390

é‘QE:H%{If 3. q)sm%g a224_|z§ eP ssigeeflL ogggtzgha I7J§5m cqmgg?eldeggotecnon all
vjaftes Bue rimalod fittagd padund feisdueThellcy e 2 % Frifomenes

Ltuar C I&ﬂﬂﬁrﬁhliBMZ xN28id)mm3 86in2 3 440/nito gradien8 80n2G-4368% MatCN

cSRE B AR 0% 50 2 Ry e A sy g vere

I
% bi s%m l%%o}ﬁgﬁeéjttﬁfﬁogdma rv1vcl))]‘t lcﬁocgyr?ntagb © R O\Y']def ](S(SC%r oxyrsné1 mol;
57.74h.) b}mNMRQDMSCO AR CHD, MHZ) Bllwm()c(aHeU 8. 9ac(llH gsdlt A7 Hz), 8.25
sol ution_ of 2-{bis[2- gblséné
(3blaoia)) DR e 9,|J]An€t ! ﬁ%%ﬂ i 4- 2 Hb)dadet §d Bwi 427

e R e AL R

mEQNFBS( aaH}a m_)s m)sda@ﬁggiu(@ma-ﬂ@asemm)t B 1/7213( beiEn 164 6,
an
13(.8 5 ﬁﬁé O é%&&tli%? 61 bt dnd 55?sQ,|4|r§g7e681* Al t8h%?h4d32 Q»tQéeB

th 0.1 M
NS08 RS0 LRSS ek ptPale s
sol utions OFNaHCO 3 (3 x %O ﬁ@%ggnd NaCl (10 niL) then

dried over MgSO, filtere % ncentrated in vacuo
to a colorless oil thout urt her
purification in the ﬂgZﬁé{ﬁ;ﬁ@%ﬁ AR kst ep.  The
pr oh&Hiued) ﬁ&ﬁﬂnHQﬁhﬁné&%)rgggmn%énPﬁ}%&Ml%kﬂan‘&@ﬂmethyl} {2-

di ssol ved i n di oxane ( hen successi vely

t {iafcatbonymathyD@nim]ethyl } amihopithyl|@aboxymethy)ang®Qacetic acid,
of a 4 Msolution in xane 22 0C. The resulting
pal e yel | ow sol ution &% uoé??ﬂ?%a‘“ééa , during which

time a heav hite precipitate forned. Upon conplete
deprotecti «@ e vol atil es were renoved under a
stream of he, white solid residue redissol ved

in H2O cont ai nhm m@gnd 10% I\/prJz('B O@\nL) t hen
directly purified oy HPL "QT]/\N/\/N FsC

cozn
HO,C_ N._COH
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Phenonmenex Luna C 8 colum (21.2 x 250 mm) using a

1% mn gradient from 2-24% MeCN contai ning 0. 1% TFA
W@ H20 at 20 ni/m n. The main product peR&T/US2009/000096

eluting at 19 min was collected and | yophilized to a

white powder (54.4 ng, 54.5 mmol; 79.2% . 1H NMWR

(DVMSO-J 6, 600 MHz): d 11.80 (IH, brs), 8.92 (IH, brt,
Patt A SPrépadadion 8f (FY-A1BH,4-(9BHimeth P45 -(raphthAlBn-23¥iBethy8)-4,7-dioxo-

2H, JAB = 8.4 Hz), 4.32 (2H, brd, J =

2?‘%‘5’%%% éz?é“@@ﬁ“@)“%‘% (2H ABXY, JAB = 9.6 Hz, =

JAg = 7.0 Hz, JBX =JBg = 6.7 Hz), 3.66 (IH brs),

3.50 (8H, s), 3.38 bit, J =5.7 Hz), 3.05 (4H,

bit, J = 5.7 Hz), X8F(2H,,ABXY, JAx = JAg = 7.0 Hz,
JBX = JBY = 6.7 Hz), BJCW H m, 0.90 (3H d,
J=6.1Hz), 0.88 (3H, d, o] = 6 WAk 3C NVR ( DVBO- 7

6, 151 MHz): d 172.7, 165.5, 164.6, 158.0 (q, J = 31.8

HZ) P&é@mé as %&gng%dsﬂaglﬁargzzoc%%% r% Bci'clﬁN?l éH (1§6 r:ng2§%85 mmol;

2238%4 H:B»II\SR (DMSD dg,260a» MH‘RNB bm(o:dm Q;D x% ﬂmmﬁm 8.3 Hz), 7.81
(2& ,@( g@ I'[IQ) ((7§ (3H2t,gmq,z)}@ P S P 38 Sath A am, 4

J 9@%‘?‘1%}’?2@"(91‘1‘ ABNIRY BAtHY), FRO]MM! 4 EL B! pas barpy! 48, s =
174 (% & DHxy SeX8H(H) drd nd] St Hy), paAfi(hl) étiry10.0dmbgy (23, ABq,

S RPSESETRE 250 UL HOARSEY 6 358 o Db, vua =
8&%’5}2%{2&1 [AB(AWW%QHZH )zﬁ'aﬂfi 4] SO (BMSO-8L/151 MHz): &

but 0xy) car bonyl - amni no]j phenyl ut anam de,
168.3,fl56dr, daT &t 130.9dB0.45833.7 A32d, uBi1.8n12K.8,BAG-DHE5(27 .4, 127.3,

4R 0051208 TSR, 7b o Cheet> 2905 3hgh 381 1 SRS seked for

C{oﬂp{r%@%YM% 536218293 uRID 96 2N, HBTU (75.0 ng, 0. 198
mol ) at 22 °0C. After 0.25 h, the solution was treated

i gh TRL s
P B BRSO RPN FR bl A BTN AP T
buth:e)r)caibbmbtladmm]Bﬂzaaﬂﬁmyoa&pahammindformmfcbmited to a
separatory funnel. The Et OAc sol uti on was successively

washed with 0.1 mic acid (3 x 30 nL) and
saturated aqueou ions OFNaHCO 3 (3 x 30 nL) and

NaCl (30 nlL) then drie o}i}er NS, filgered and
concentrated in vactf"tdl a @*Iﬁg i phi ch was
used vvlthout further pur|f| catT0 e subsequent
depr ection ste e C droxa te est ro(O
Bichgitt 81 fcsar pechiiant A3 Tesbtimen O RaBAMOl 6347 J HVR
(ﬂnhgﬁét gdsem MHAJS®BHE @, 0278811 M d. S THHAO 7%2'(‘1‘112' t, J1R 3 Hz),

n one pOftIOﬂ at e resul tf
73U HENS) DRSS (SHam)SHAN tH, dl Jat Sr0HR), 7&&10(4Pdawﬂqa1m;eel 79 Hz),

el et Lt ohororh BBasam e b3 GERTD. S8 om. o,

] d 0 redi ssol ved in
299@ mhﬁ?bb? O?jn%)lﬁ?ﬁen di ctWBurlfl ed by HPLC

Pﬂ?% ﬁmﬁrﬁ?@ﬁ%’%ﬁ 12- BB AERAL fﬁ?ﬂ%t@ﬁfﬁ%%mmol-
3@daﬁk@%l)ﬁ@eﬁby&%m&dw}meth?m)@hafwlpnahﬂgdmbaxﬂ@aknethyl
elutin n was coll ected andl yophilized to a

(it Bieryememy T tod e Ay IR

bl&w %bggyl?@glh%?n"ﬁ(ﬂ%&iat .42(:-:2_') , br?.s)as ?2|1—|, 1A(B,ZHJAB
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8.2 Hz), 7.26 (2H, dd, J =7.7, 7.4 Hz), 7.18-7. 16

(3H, m, 7.08 (1H, brd, J = 7.4 Hz), 3.98 (2H, s),
wW@209408021 (2H, m), 3.75 (IH, brs), 2.88 (2H, bcTUS2009/600096

6.6, 6.1 Hz), 2.63- 2.58 (IH, m, 2.53-2.47 (IH, m,

1.82-1.78 (2H, m, 1.38 (9H, s). HRWVS calcd for

C24H33N3O4 (M+H): 428.2544. Found: 428.2542. Part B -

Preparation o 2-({[N-({4-[2-((2/7?)-2-am no- 4-
phenyl but anoy xy)Het hyl ] - phenyl } net hyl ) car banoyl ]
met hyl } {2- COt-Bu

[ bi s(car boxynet hByT"‘ﬁq n(ﬂ ef &m no) - e |ﬂyl ] (car boxyne
t hyl ) ami no} acetic a;Rg trlurﬁf\ /\c/thim d salt A

sol ution of 2-{bis[2-(bis{[(/er/-° CO,t-Bu

but yl ) oxycar bonyl ] net hyl } am no) euhgl }rapicagpaceti ¢ aci d
(31 .5 ng, 51.0 nmmmol ), HOBt (7.8 ng, 5 1 mmol) and the

pr odB&baﬂéﬁ abaéderibddhin( Pt QOBTULRH¥S: 505001() 00, M-HY, 6DBR (80) 475.6
4&5 00 nL) was successively treated with /-Pr2Net (13

, 75 mmol) and HBTU (19.3 ng, 50.9 mml) at 22 0C

The resulting solution was stirred 1 h then diluted
PWDrrEmm@timsf M{f2-6Hd- Gade(égkamiyows@hed with 0.1M

r| c_acid d s ue
g ety hiigse ety T SRR e R AP R 2,
[t 2B00)n@dthyVirR(Ao *efhﬁl}ﬂ@d)e&fﬂ](@@lﬂﬁ@ﬂidﬂ@tlﬁﬂnh@}a‘éét@dlélnd,
to a colorless oil which was used w t hout further
trflworqacetia acdhsalh the subsequent deprotection step. The
protected conjugate (42.5 mmol theoretical) was

di ssol ved | xane (0.500 nmL) then successively
treated wit (2HrrL) and HC (2.00 nmol; 0.500 nL
of a 4 M sol uth . e) at 22 OrCcozFFhe reesul ti ng
pal e yell ow solUti gn wa i e dur ikjgg ~whi ch

time a heavy white precipitatellf msd Upon conpl ete
deprotection, the volatiles wefe removEd under a

stream of N2 and the white solfPg-rbsi@dt redi ssol ved

in HOcontaining 0.1% TFA and 10% MeCN (3.00 niL) then

di r eBiepyrepas 'tiésicﬁdedaym PRt DO 520 gethemamt; 43u204).CH 8IMR
colum (21 .2 x m‘%usm a 1% mn Ebrgadient from
(DM;S@%I QﬁNNHzliﬁtéulhﬁﬁg 3)9/8? Al Bntd) T6%% Hzb &44 Gl brs), 7.82-

Br ak ' t,1 1.0
785 d BT Sttt 95 EanE Tt 0 Bolad s g, ABa
J,,;ng- g.1rHD) 4. 53@2}@%&3 JLid NMRO (RYB083 (8, 606 Iriz)z), 426 RH,8), 3.83-
g?lH brs), 8.90 (IH_bit, J = 5.6 Hz%, 8.35 (2H, brsz)
3.94 §HH (43 Jd8Hy sk 3B%4H7 L.e 1) Hz, 288 (2 d, s 7.3 A8)=3.06 (4H, t,
7 , 1345, (oAB TR . ; =
7550 B VOGRS, 1D 017 g deh gy, .
138, 233(23&13&,12@ 9}3282H12$B,><l‘0.7 61A7§ 2774, H27. z;A%a 112%99 113.8,

(IH brs
718134.5)55.9350. 14y St HRMS cslcqi|£9r ColtohsPar (il 223141

89 (2H ABXY, JAX = JBc = JAg = JBY = 6.7
F‘Ef‘z‘}% ﬁ%égbﬁ(m dd. J = 8.5, 8.2 Hz), 2.03- 1.93 (2H,

m. 13C NVR (DVBO-A 6, 151 MHz)io-d 172.7, 165. 2,
1646 157.9 (q, stlsét‘-é%’—&')—%%oz 1368, 136.2

128.8, 128.5, 128.0, .1 16.9 = 299
Hz), 76.0, 54.3, 53. §ﬁ§é{f@’8@d(éR>§8af%1“OZ§z 1, 33.4,

32.7 Wnﬁ tMiRD -
7o, Bdiirtoparic) 7@%&%&%y@%ﬁ et ddidyImethy1) (2
[bls(carboxymethyl)ammo]ethyl}ammo)ethyl](carboxymethyl)am1no}acetnc acid,

trifluoroacetic acid salt
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2-{[2-({[ -({4-12-((2/7?)-2-am no- 3-(2-
napht hyl ) pr opanoyl am nooxy) et hyl ] phenyl } net hyl ) car bano

w@Q kjoomsdoyt } { 2- PCT/US2009/000096

[ bi s(car boxynet hyl ) am no] et hyl } am no) et hyl ] (car boxynet
hyl ) am no}acetic acid, trifiuoroacetic acid salt Part
A - Preparation of (2i7?)-

-{2-[4-(am thyl ) phenyl ] et hoxy}-2-[(/er/-

but oxy) car bo .am no] 3- (2- napht hyl ) pr opanam de,
trifiuoroacetjc A solution @j‘zH Boc-oDNal - OH
(62.0 ng, 0.1%7 ”ﬁg?nd%

DI\/P( 1. OO(S)TL) \/\@é
successively treated w FIOB 196 nmol ) ,
/-Pr2NEt (51 ni, 0.293 mol) %nd\ﬁsﬂfo(z*?s 0 my, 0.198
mml) at 22 0C. After 0.25 hpothensa@biti on was treated
Wi th the product of Part 13F(550rrg 0.163 mmol ) in

PARA -PBfeF)hﬁﬂon dheRyssltdri- Bgms(s) cldeoﬁsllalMiﬁo]SI bhéraNO( {3 [0prop-2-
then diluted with Et OAc and transferred to a

e@é@%awb@nylamum)methﬁhéeraﬁhmth@@r)gtqpénamﬂg successi vel y
washed with 0.1 Mcitric acid (3 x 30 nL) andsaturated

aqueous solutions O (3 x 30 nL) and Nad (30 niL)
then dried over MyS |Itered and concentrated in
vacuo to a colorlesg Jf\ny\m s used w t hout

further purificati on Tn tghe su qURINIL.depr ot ecti on
step. The crude hydroxarrate estéer (0. 163 mmol

A AL SO g

ZITS%)%HNMRVIDMJS)OIdéOéD(ﬁMH&Z) @11Tl9q1He§)uf7t76er t,J= 42Hz) 7.32-
sus&ﬂen& on was sparg e 1 atmH nmal nt ai ned

756 (B, ) QR 5 bHah s 1Pk Sdaabied 5 165, 5,424 6.28 (1H,
NGy ot gtatiEa el bt il el L

=Acy He), 3K 9t(RHNd c;p%emﬂz)aum (I1H A@qy@w I8g IH@)§12 que2 3AR2H, m),
redissolved in 1:1 MeCN ‘g@ % t hen wectlg/

198 (P4 9o HRMBiopled der stﬂh%&vé L 0022921 dFausd aRh 2254
(21.2 x 250 using a 1% mn gradient from 25-51%

Pare BN Brsparation ol(2R) 494 [HF(anan@nq@%)MyHmemxmﬁrﬂ(tmt- The

k el |l ected and
R e T
64.5% . 1H NMR (DVSC-J 6, 600 MHz) d 11.14 (IH, brs),
8.1 1 (2H, brs), @ (IH d, J 7.3 Hz), 7.82 (IH d,

J = 8.4 Hz), 7.80 J = 7.6 Hz), 7.71 (IH, s),
7.48-7.44 (2H, n)soc;fw J =8.1% Hz), 7.33 (2H,
AB, JAB = 7.8 Hz), 7.2 (2H WB =B Hz), 7.14

(1H, brd J—78Hz) 4.13-4.09 (IH, n), 3.98 (2H,

s), Bred asaes(chbed 1) Pm82(716($5 @ 2ag, DHO1 MmoB548%) MH NMR
ABXY AB = 13.3 Hz, Jg-GSHz,ZQ?(IH
(DRERQ-deABOGMHZ)58 833 (JBXS);UBQ( H, 8Bn, ¥im) 583 H2), [ 2P7.17 (SH, m),

78aitBd pa i, The s TeRnd hak | €6 HA RNl Y3 83 am o),

235{1R:dd, VA 7{#A8 Y, (A& olﬂﬂawaqﬂ 63 Hz), 1.32 (9H, s). LCMS:
Qrght hy pr opanoyl am nooxy) - et hyl ] phenyl
)\%‘zﬂ)oam)yl ] met hyl }{2-
[ bi s(car boxymnet hyl ) am no] et hyl }am no) - et hyl ] (car boxyne
Pam ¢l Bncpmva}lam:ef fect-Buatyt2-[€2 { {Nu{d4-0 828V -2 e (farihteal)tarBonylamino]-
I ut| on of

3 B ERy A GG P A B EEH R KPS bR bis (Cert-
b@§1)exychfboRy [TBhethyfh adhi AV |afili} ethyl) { [(tert-

butyl)oxycarbonyl]methyl}amino]acetate
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15

(11.5ng, 75.1 mol) and the product of Part 15A
(36.0 ng, 62.3 mol) in dry DM (2.00 nm) was

waemees®eyely treated with /-Pr2NEt (19 nmi, 11BCTIS1009/000096
and HBTU (28.4ng, 74.9 mmol) at 22 C. The resulting
solution was stirred 1 h then diluted with Et OAc (15
m.) and successively washed with 0.1 Mcitric acid (3
x 10 nmL) and s at ed aqueous sol utions O NaHCO 3 (3
x 10 nmL) and 10 nL) then dried over MySO4,
filtered and conce' %15 ik vacuo to acepborless oil
whi ch was used W'Tﬁ%(ut fﬁ@@“purlfl C#tl on in the
subsequent deprotection step Th/\ rofeqt ed conjugate
(62.3 nmmol theoretical) was dissol ved i f°4Poxane
(0.500 nL) then successively tweaten WeeleuH20 (2 nl)
and HO (2.00 mmol; 0.500 nL of a 4 Msolution in

di oxpreparedhs 22 cAkad ThiPert 208U | LRIMS: pade0 YEJ0, ap$p! uti on
was stirred 18 h, during which tine a heavy white

pa@{em Bebathor OF T80 ({Hmzm gam? J-2lathiflepr ot ection, the

vol atil es were renoved er a stream of N2 andthe
phmhylmeomobyldmrr@s»m)methﬁmfcemll}mdml)nqanblz@oaldmtemym{ag 0.1%

TFA nd 10% Me rect uri fi ed. by.
T A U S S S D S T
tnlﬂ%bﬂﬂcéhcla%d@aln gradient from 12- 32% MeCN cont ai ni ng

0.1% TFA and 10% H2O at 20 ni/m n. The mai n product
peak eluting a0 mn was collected and | yophilized

to a white po (365rTg, 33.8 nmmol ; 54.2% . 1H NMWR
(DVMBO-~ 6, 600 MHz): Hd 11.55 (IH, brs), c8u90 (dH brt,
J 5.7 Hz), 8.47HN "B . 9p-7. 87 (QH

7.84-7.81 (I1H m, 7.72 ( Neey"% n)(fHO*h)
7.38 (IH, brd, J = 8.3 Hz), 7.18 ( MHIAB = 8.
Hz), 7.00 (2H AB, JAB—80HZ,DOC4N2900(ZH’ZH brd, J =
5.5 Hz), 4.23 (2H, s), 3.90 (IH brs), 3.79 (IH ABXY,

Jag Bedgedaq Bescrld B PG B0 )50 BB hre Ly MR
(OME0D-RI 300 M}&%&s Hﬁ.'lsz i\ 23, §. bt*(m\EiXJ »SABHz) 133432(3Hz brs>; F38-

5.6 Hz), , JAB = 13.2 Hz, JBX = 8.6
7. 139054(M)—|4 a9i (H, ABfl Zasr= wp H2), $86 (244, d, A(Ba<5/6hlm,&22 =), 3.84

30T S Sa8hn 25 S AR By 15D Myt .-

6.136) 11°CIRRIR(DNISD-3;, 13BR1Hz): $482.7, 1448. 1364 6123’8 5, 134.7, 134.1,
127.4, 127.4, 127.3, 126.2, 125.9, 116.7 (q, 297

1297, 1299, 128.64123,3,53.0854.525%9, B.2..58,5, 48.7642. ﬁ238l6 HRMS caled

e R e T e L A T T

1- (N- net hoxycar bamoy 1)-3_- e | propyl jam no }nethy
| ) pheny 1] et hyl }carban&ﬂﬁ@ﬁ% 11- 1,4,7,1
O-tetraaza-4, 10- - &car boxgmet hyl )cycl ododecyl }
acetic acid, trifl @d?d&%’t—,( #4((3R)-dragunq-part A -

m%h?@ﬁk%l}l ﬁoo&%)meth)g]plﬁn%l)ﬂrb yé)r(]:%rrtr)lalalgy met}]yu}t-_l 4,7, 1(%-tetraaza-
Boc- Dl—l‘Oebﬂda(boiyrﬂa@t}gl)cﬁclﬁ)dbdmjdba)ceamahldﬂmaﬂu()fac&ikgacgd salt

6.00 nmol) in dry DMF (25.0 nmL) was successively

treated with #e Pr2NEt (2.09 niL, 12.0 mmol) and HBTU

(2.28 g, 6.@@™mol) then stirred 0.25 h at 22 OC. The

resul ting soIH ﬁo reat ed W|t e ONH2" HCl (0. 501
g, 6.00 m’ml'jz one potlti gn, tal ned 0.55h then
partitioned between Et OAC aﬁd/%l‘| 50 r]jL each)

with transfer to a separatory ,\E/]baj e PayP
separated and the aqueous Iayer hed with EtQAc (2 x
50 ).
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The conbi ned Et OAc washes were successively washed
wth 0.1 MHO, 0.1 M NaOH and saturated aqueous NaC
wQo 3002/0802211. each) then dried over MgSO , filt ep€ryUS2VA9/000096
concentrated in vacuo to a white solid (R=0.2 in 1:
1 hexanes/Et OAc). The crude nethyl hydroxamate was
redi ssolved in dioxane (75.0 nL) then successively
Pdrt Aat Pdpaiation & 28-BUty /D 7+LY-{H- q&zmm[otemmdtdﬂ@ca(@nymino]-

of a 4.0 Ms oxa
+ FRuERiame? hgaeod msseu et Fopsbaney ey 14, To-
I WahR 1 lodG’delc th
teﬁ% @iolggg[n{&; E}F}%l)% ansf g?lr]é%l ?o}qgé separ g{ g%)}% unnel .
The Iayers separgé ed and the aqueous | ayer
exhaustivel y wgshed with EtQAc (6 x 50 nmL). The
conbi ned Et OAc 1 y\[( ere dried over CM;@C) filtered
and concent r at®4N vé’a coIp‘N ess oil that was
purified by chr omat®gr aphy s\ﬂ/l%r' X 210 nm)
using 9:1 CH2C 2/ MeOH cont a| ni ng \1. QINEL SRHER{ =0. 1 in
9:1 CH2A ZMeOH). The main product(ed,dt ed between
300-420 L, was collected and concemeévated to afford
an anor phous white powder (0.659 g, 3.16 mmol; 63.3%.
1H NNRoKuDMS@f QIQ,I ,43000-Mtiahza- 41,7710363{7[(&14 t(LEj"l)O)dﬁ:arban)'aﬁnethyl}
cyc:mqod?ﬁy'l)ag_etg:@cm @|28d%(9)J22j rzmgb ip dr}j_@l\zf (SGO(QmI.% wLas %cesswely
j 0 8 3
oA HOSI05 o0 25 o R By g pisaid e

(128pl.70.8606 nﬂnolSBt 2D °36 After 8254, tHdRbmtioalved tfeated@.'ltlthe product

6N2C2 (M 209. 1285. Found: 209.1288. Par
of a5 mgf 0.134 mmol) and i-Pr,NEt (146 pL, 0. 840 mmol) then stirred

oSt LR T ARV R 3 S REHEAROP f e
coioBtdatddinda¥udHiddhe réshdheQlifoolvedas Et(DRé‘t Eﬂ?!‘e Etd)‘klc solution was

Dess- Mart i ngcgerl odi nane (5. Ogcﬁé i n one
Schﬁsmveh \msh with O Nhil g1, @ﬁt@ra’«t qur-atgﬁ swllmqng off DiaHé1930@nd NaCl

th S Le d entler ef f
p Brip Ll N 7 RS 8 oo SN B Bt g o fhicn
wiigsed bﬁ&fo\aeﬂu@eﬂpmaneﬁ il ttﬂerslb@qﬁcﬂﬂ ﬂéfg@ﬂscdbh sfepd LRIM$: 921.0
The solids were renoved by filtration

5
(199’rMuijﬂ 5df Celite and the filter cake
exhaustlvely washed with Et G final filtrate vol une

Past B5(Ryeparatiarhel 26hiNéeHH- f((RR)r?a@Ieslwéer e concentrated in

Ho to al e _yel | the fie
ettt i R tihepo Mty BRAA b5 bl 7yt 0-tetranza-
4,g®@w(@mmo£yhmﬁhﬁ)c?/clbﬂb&c§1)hk&xnaraeﬁi/ friflodeace R #ci@ sBiti n 1.
1 hexanes/EtQAc) to afford the pure product as a
col orl ess 0|IM(2 15 g, 9.81 mml; 98.1% 1H NWVR (CDC
3, 600 I\/I—Iz)Me 10 01 (IH, s), 7. 86 (2H, AB, JAB = 8.1

Hz)747(2H = 7.9 Hz), 5%9 (IH ddt, J =
16.9, 10.7, /%?E)JA@TZW\ 3=170Hz 5. 24
(IH d, J = brs) 4.62 H dt, J
=57 1.5 Hz) 4.47 (2H, d,° =y 6N ALY FIGSCORVR
(cbd 3, 151 MHz): 5 191 .8, 156 145.5, 135.7,
132.6, 130.1, 127.8, 117.9, 6599+ 44.7. HRVB cal cd for
Ci 2HI3NOB (MtH): 220.0968. Found: 220.0967. Part C -
Pr epheprioduct@f Part 23A (0.134 mmol theoretical) was dissolved in dioxane (3.00

m Rl et R SRS M P50 mmolich My mlag a4 M
B BOEETY SO, st NSOyl P MG

then all volatiles removed under reduced pressure and the residue directly purified by
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0.850 mml) in dry MeOH (8.50 nL) was cooled to 0 OC
then treated with NaCNBH 3 (0.160 g, 2.55 mmol) in one
w@oooviogg22 After 1 h, glacial AcOH (0.048 nL, OP@B0S2009/000096
mol ) was added to the reaction mxture; a dramatic

i ncrease in conversion was observed. The AcCH
treatnent process was then repeated two additional

HPL:sh 4IPRdrdehehBCLOgXC18 chunﬁﬂizmtzaJ Iﬂm@nﬂ udini al msmw/aim
bet ween each equi val ent. reactio

grapieat frome-23761 Mg (R cgmammgaﬂ lv@EFﬁaﬂnfh 1@/@He@ aheQ Wééwm
F)td%c%o%mrtuﬁgtﬁ%%rﬁ%%g h&%Qg;ég r?ﬁﬁelwég? s %ﬁ@nlw&\?st&llme

rans O0~a separa ayers separate

p@naiert(a:eowg:@emsmauev 39%)s HEAN MR (DMIS OAds, 6@0 MEBE): 90) (1H, t, J =
The conbi ned Et OAc | ayers were then dried over

SA,
5 Sfilz)el 43 (Hhd\Benberm §-8ita, 4.08 (Hbuwd 44 @Hhal £=5y%l Faw3.95 (1H, ¢,

Qi Iy 4 a h iy |
IS e i G 583 S0 BRF RRGREUT LY 8T Bt o B, 1.50-
1,66 @3ldcin), a)587a(3<H;) |dQ.l7 Fesb Heb 10.85T{3¢1, di J/ =veabs Hz))eHRMS calcd for
redi ssol ved in ((100. n1) and treated with HC
Coollaghy QI +H )16@%)3%@5 olfo%‘d46§)2 #%1 ution in di oxane) at
22 C. The resul ti ng suspen5| on was filtered through a
scintered glass funnel of Exemplg@dporosity and the
coll ected solids exhaustively washed with Et 20 t hen
10  dried in vacuo to?2af- ‘E[ﬁ"eﬁ’{ﬁl‘{()@@-@kﬁmieo'@e@der (0.253 g,

Do TiPEprags s aigopay i el IR Rategyeathanigh Gietfy1}s1.4,7,10-

kdtraald-,10Dbistchbd: hyl¥eyelo 35&1 &a‘éﬁi?&ﬁu &t d sal
(7 Traagd-4, 271§ZH xﬁlﬁét yZz‘é do g)%&m , é 90}0( )1f:ac1 salt
ddt, J =1 ,\06 5.4 Hz), 528(IH dq, J = 17. 2,

1.7 Hz), skad ghH dg, J = 10.5, 15Hz) 4.49 (2H,
dt,J:5.4,15Hz 420(2Hd oup. 2 Hz), 4.13 -
3.99 (2H, m, +3N6 .47 hT “Brs) . 263(2H
ABXY JAB = 13.6 JAX— JAY =QJBY =
5.9 Hz) 2.24 - 2. 16 (IH, @S10 E%Vccbddﬁc H=

13.5, 10.8, 8.6, 6.3 Hz). 13CN r‘{\Dbl’BOJG 151 MHz):
5 163.5, 156.2, 140.8, 140.2, 13 Ozﬂ 130. 3, 129.7,
128.4, 128.1, 127.0, 126.2, 116.9, 64.4, 63.6, 56.7,
PaﬁSAﬁT Pregardtior8 &f Rri- B@ty142 {Pa-{p ({(?R?—QE[(té\itlBﬂl’ib)@ﬁcarbonylammo]
2-{7-1(7V-{[4-({[ (! ’?)-I-E - met hoxycar banoyl ) -
15 3-&%@5@&;%}4@9%@ aﬁ@}loqut}w t)ykl,}p@ﬁlw ]m@by]l)}parbamoyl)methyl] 1,4,7,10-

TR S A e

trifluoroacet] id salt The product of Part 16C ( 1
12 ng, 0.250 was dissolved in 2:1 MeCN H 20
(5.00 nL) and su cessmvely treated W|th 14. 2 ng TPPTS
(25.0 Mol ; 10 weh"% m\r}‘zg ﬂ S mmol) and
2.8 ny Pd(OAc) 2 (1205 22 0C

Conpl ete deprotection was observ d(_\/_\/lth,lJ 4,35 h. The
resul ting anber sol ution was then Iefﬂp/i lzed to
remove all vol atile conponents. The gplgl ds t hus

obt ai ned were redissolved in DMF and successively

grfg%’l;% arfl gdg@ﬁbg a?}?? 9}&%’: 15681060 2vt ), 45372 d100).
P by BERNGRS b°f‘m)?ﬁ*<‘¥4 S-S L %6600 ol )

20 n@hdqyﬂﬁwaﬁoﬂlmlmmypn&m%mw}mthyzﬁa&@nmmmm -23 mo-

conpl ete acyl ati on was observed; only trace anount s of
tepragsiact, b hrisf dagboxpymetyhisy s ledpsesyliaqesic peidnistluomaasetic acid salt
resulting solution was partitioned between Et OAc and
H20 (50 nL each) with transfer to a separatory funnel.
The | ayers separated and the aqueous
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| ayer washed with EtOAc (2 x 50 nmL). The Et QAc

sol ution was further washed with 0.1 M NaOH (3 x 50
workgooasm2sat ur at ed agqueous NaCl (3 x 50 nlL each{T/Us1ve91000096

dried over MpSH, filtered and concentrated in vacuo

to a pale yellow oil that was used w thout further

purification in the subsequent deprotection step. The

pr ot ect ed mte (0. 250 nmol theoretical) was

di ssol ved ane (2.50 nL) then successively
treated vvlthH2 and HC (1 a@.Hmol ; 2.50 nL
of a 4 M sol ut*iz'\b in gjf@ﬂ? C The rgsul ting
pal e yel | ow sol ution wasstir e N17 h durin cg,u\v\hl ch
time a heavy white precipitat® éﬂg\/%ﬁrﬁ Pl et e
deprotection, the volatiles were(t ved under a
stream of N2 and the white soli d®?8si due redi ssol ved

in H2O containing 0.1 % TFA (8.00 nL) then partially
pur i Piepatethys HRCEbehinaP 2R (@8remg] 2h & pBiol 83&9YehintH NMR

21.2 0 2% m d f 0-
R A OV g%'ﬁqa?mﬁwénas T f@f’b‘?% GHOR 83 Ot/ = 8.6

2 Ll gl
HPE T33P SSUAL B9 1saet 30 1419, ) 423, G0 AMRE B0 1E8IHEE), £33 om ),
4, a&(mrsr)readsmsnlsgmhm); zdemimasl) ‘T4 @ danrel= TreHzaB.20FR9 (12H,

mi e 0eH %R@Sﬁ%% CaiaNiGond iy B90es fFRind: 7383663,

(met hanol -~, 600 MHz): d 7.44 (2H, AB, JAB 8.3 Hz),
7.41 (2H, AB, JAB—SSI—EJ,@MQ’Zi- 7.27 (2H, m), 7.20
(3H, n), 4.40 (2H, s), 4. 2H, ABg, JAB = 13.0 Hz),

3.84 - 3.74 (9R-{bB N—(34i€{2 BRtamspo-33nde-2-8H, brs),

R e

J @Els@érb@x#ﬁm}:thylbéﬁa&]etﬂlﬂi}aﬂamo}&ﬂyl?’(car%gyrﬁeth;zg&nﬂm}acetlc acid,
129.8, 129.4, 127.8, 3 (q Hz), 65.0

59.1, 56.2, 55.6(br), t%uomﬁe)wa@isslebr) 51 1,

51. O(br) 44, O 33.5, 32.2. HRMS calcd for C35H5I N7 09
(MtH) ;. 714. Found: 714.3819. Exanple 17

2-(7-{[ _V-( I (1 )-3-phenyl -I-[_V(phenyl met hoxy) ca
t banmoyl ] pr opyIH } .m' o) net hyl ] phenyl

} et hyl ) car banc‘qiy1°‘]~n|°r’é~‘oh‘y~@{-\Q oo
|,4,7,10-tetraaza-4, 10- l%yl )c‘y@:’lu\c_@dodecyl )
acetic acid, trifluoroacetic sal tgopart A -
Preparation of

(2/?)-2- Am no- 4- phenyl 7V-(pheﬁy‘r/iré*t’ﬁozxy) but anam de A
sol uti on of Boc-DHf

ParpAgRyeparagomef %12)[(4eﬁt éwxnwbezsla@mﬁ w&gl 9. -yl-N- ({4-[(9r0p-
12.0

> %FW&%%&MB@SA%IB%%E%QQ Qﬁ)r&ﬁg%%s%r red 0.25 h

at 22 0C. The resul =\ng solution was treated with

BnONH2* HOl (0. 958 %20 mmol ) in one portion,

mai ntained 0.5 h the rtitioned between Et OAc and

0.1 MHA (50 m eachy \M}rmt ansfer to a separatory

funnel . The | ayers s®f&Y eoo{a?@\hte %gueous | ayer

washed with EtOAc (2 x 50°ni) f ned EtOAc

washes were successjvely washed with 0.1 M HO ,
NaOH T5R¥ed as dessfibed m&%%%&cwmg Bog-RTmpeOkKh Ié%Mﬁ) 4%3héﬁl 00,

g/p?s |tered and concentrated in vacuo
+ -
Mqﬂ BQ i te5 Qé} NEJ{ = 0.5 in 1:1 hexanes/ Et OAc).

Part B — Preparation of (2R)-N-{[4-(aminomethyl)phenyl]methoxy}-2-{(tert-

butoxy)carbonylamino]-3-indol-2-ylpropanamide, formic acid salt
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The crude benzyl hydroxamate was redi ssolved in

di oxane (75.0 nlL) then successively treated with
wWEL®%i08%0799 L, 5.00 mmmol) and HA (0.100 nol PCRESDONL00096

of a 4.0 Msolution in dioxane) at 22 0C. The

resulting solution was stirred 12.5 h then neutralized

with 1.0 M NaOH (100 L), diluted with Et OAc (100 ni)

and transferred @ separatory funnel. The | ayers

separated and t he~fqueous | ayer exhaustively washed

with EtOAc (3 x 50 W¥1)y The conbined Et OAc | ayers were

dried over MgSOH4, ;OLAstfre'do oncentrfated i n vacuo

to a colorless oil thatowas f inad Iayk@hromat ogr aphy

on silica (50 x 170 mm using 9:1 CH2CbVMeCH

cOnt Bief0 ad aQih BLAM KR 26 & 941n@ ks G REIE AL ' TR

mai N product el uted between 320-480 nL, was collected
(DavISOedyn6@n M) edl 1 1.02 & H obrd), 40.88rtbHpi)08 26 \(HiH | %), hoswiEH, d, J = 7.7

1.19 % 4.18 mol ; 83. 70/%. 1HN|\/R_(DI\/SOJ 6, 600 I\/HZ%: 3
HE), 73611H, 4277 81 Hay 7.3% (4H. 4Bgs ot 852), 714 41H, 5157 3l H, 1/ =

H, 7s), I d;=& = 649 N 2
R T e A N S PR e e R
Hb), 6.04Z ) H) BB, Fab~ 7.H4H72), 3 BA{BH( $)iH2.98d1H, dd, 7 =1B4.2,5.20122,2.90 (1H,

1 , H ddd = 13,1, L2 B, 56 ,
aG IS {i s brieh 1o Horh o RRYS e oy Gty e Rgg 46 2o
FdRd: 761 488. 2, 128.1, 125.6, 76.6, 52.4, 36.9, 3 1.4.

HRVE cal cd for Cl7H20N2CG2 (M+H): 285.1598. Found:
P f %h—élﬁrgi@%tfﬂ% §(fy tf’{t?tﬁ%lﬁ%f{??ﬂ&]%&%ﬁ{(ﬁ1’\“-3)[05#-%'{]Fb@(%carbonylammo]-
3Wl-@Mmgphmglifdrﬂiﬂbw}naﬂlﬂiw{plhleigﬁmét}l{@twhmam%met}lbughn?

m de, ochl qric .acid. sal. so] utian o e produc
o BB DSR el RGN FBmpo BT ming) v P05 g

butyl BEBh1mBhdr kfe 50 ML) was cooled to 0 OC
l?%z(%@tcreat%e(]j W?ﬁ%H 3e(0. 179 g, 2.85 mmol) in one

portion. After h, glacial AcCH (0.054 ni, 0.950
mol ) was addhe reaction mxture; a dramatic
I ncrease in convRrsi on was observed. The AcCOH
treat ment proces$ was it hen repeated two addat i onal
times during th8°°’i*fb% Zoﬁ,\@m aining & 1 h interval
bet ween each equival ént. APfer” 4yh wotdl\reaction
time, the resulting solution vvasopa&{ji ti 6PE¥ bet ween
Et OAc and saturated aqueous Nah&O,3_{N30cwtsueach) with
transfer to a separatory funnel. The | ayers separated
and paparddlHe skeri by RIrPAMRSIFER affdrdd el (e frédutct hitH-bas used
The conbi ned Et OAc | ayers were then dried over I\/?SO4,
without ppafication 18 dhrecraxt stgp e SRMS (mézdiol 038.0(1p@%Yoe [MeH] ow
oil. Purification by chromatography on silica (40 x
P#26D -nitreparsiiomoB { 2 -G WAE A VEDR)-2faironal8einddle2-pur e

yIPioRRuG a0 Do ery BhcesT ot Dy Pamel Preb i  n ra
[bgsgeag%mt}iylknﬁ@o]@lhyﬂfanﬁnél)e@xym&%&@h&ﬂq)"lﬂnﬁlﬁd})é@&ﬁg acid,

. . " The resul ting suspension was filtered through a
triglgpropestiscacyd sdts funnel of medi um porosity and the
col | ected solids exhaustively washed with Et O then

dried in v to an anorphous white powder (0.330 g,
0. 629 mol ; .R%. 1H NWVR (DMSO-" 6, 600 MHz): d 12.1
100

1 (IH s), (I, brs), 9.52 (IH brs), 7.83 (IH,
brt, J = 6.1 Hgd NG9~ 44 (4H, ) COM 40 § 7.37
(2H, m), 7.36 - 7.833 (I N 230\ NZ. 27 AeFonm) |

7.21 - 7.18 (IH m, 7.14 - 7.02Y(2H )
ddt, J = 17.2, 10.6, 5.4 Hz), 5.29 (I
1.7 Hz), HO,C_N._CO,

. 5.92 (IH,
,da, 3 =17.2,
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5.18 (IH, dg, J = 10.5, 1.5 Hz), 4.94 (2H, s), 4.49

(2H, dt, J =5.4, 1.5 Hz), 4.20 (2H, d, J= 6.2 Hz),
wd202/089032 90 (2H, m), 3.42 (IH, brs), 2.50 (2HCHEBX(09/000096

JAB = 13.8 Hz, JAx = JBx = 10.9 Hz, JAg = JBY = 5.8

Hz), 2.17 - 2.1 1 (IH m, 2.05 (IH dddd, J = 13.4,

11.1, 8.7, 6.0 Hz). 13C NMR (DMSO-J 6, 151 MHz): d

163. Frepdra® a?destABeBin PAO2(E (4735mB, 451BAmb]; 263048, '"H NMR

129.6, 128.8, 128.4(2), 128.3, 128.1, 127.0, 126.1,
(DM80eds, 600 MHz45 11.6861H, s)4BL.62 (148.5),8.% (R, J3>=653’> H9a8t28 (2H,

brSl 7 O RBR At Rdg) CaBiiogid pPdpe) 725 GHPRBRY %= .1 ),

7. mgnmcs) JELOWIH, Rheayl4 HREkMI ) Hat, bmyIHzr)m bY(2H,-ABq, Jag = 10.9
7,10-t et raaza- 4, 10- bi s(car boxymet hyl ) cycl oofodec
Hak 436¢2Hcd o = 67 Huh26 428t $)c3 2813 A H: mDhéSbl(&ldu@t 3. 68 (4H,t,J

1 1 — I i,ssol

= RedP 38 (b P o B LAy P b ) g v
=58 ITEPTH(MS&:anrfOﬂCBmQ\IMI, (M)FH)E’I 12996 1 F9und:, 714,389,

mol) and 2.8 ng Pd(QAc) 2 (12.5 mmol; 5 nol % at 22

0C. Conpl ete deprotecti ongy@asplebs erved within 0.25 h.

The resulting anber solution was then |yophilized to

renove all vol at |44e (c]m?%% -aming-33kbes. t hus

obt ai ned were red olve and succeSS|ver

tyl rapat ylaminodi@Rne (g HpBenyd} m@h @0 bammd Yl Ime2hy1} - 1,44 7,10 Aetraaza-

O-te

B L e

(172 ng, 0.300 mol ), /-Pr2NEt (105 nl, 0.600 mmol)
and HBTU ( ng, 0.300 mmol) at 22 0C. After 0.25 h,
conplete ac i on was observed; onl y trace anmounts of
regioi somericHard di rrerl C pr oduct s forped. The

resul ting sol ua.N’\nf tiion /6etvveen Et OAc and H
O (50 nL each) wi®h tr gd\sf*s'p?ratory unnel .
The | ayers separated and the ou ted wWith

EtOAc (2 x 50 nL). The Et OAc sol \/h was further
washed with 0.1 M NaOH (3 x 50 mdgy and sat ur at ed
aqueous Nad (3 x 50 nL each), then dried over MySO4,
Pdri J\Lelﬁr%?arﬁf iéh m@ﬁ%ﬁt?ﬁi ?@OJ# ) ﬁt Ue - f(té}@-boﬁto)(? cla.R)(‘!nylammo]
oi | ur

was used wi t hout puri cation"in th

3- mslilobéqwlsnparwafmrmne@m}mtlsstlmbenwmetpyk}c@bmedylmonqhutjalt 437 10-
0. 25 t I d
e %&%Wl%gﬁb@xli@é%‘é‘f%“@me&g@cxﬁ%qeh%' 283 )

and HCO (10.0 ;250m_ofa4l\/tso|ut|on|n

di oxane) at The resulting pale yell ow sol ution
was stirred 1 durlng which tine a heavy white
precipitate formed: Upon conplete depr %QQJI on, the
vol ati | es wer eBrefpyedoung 8 St I eax) fof "N2 and t he
white solid residue®r edi s>¢ @Bontal ning 0.1
% TFA (8.00 niL) then partially |f| (1 byoHRLC on a

Phenomenex Luna C18 columm (21 . 2 NX&@ mm using a
2% mi n gradi ent from 0-60% MeCN cobé.eduni ng 0. 1% TFA
and 10% H20O at 20 nL/m n. The main product peak
el utpPragprad a?descibdl MeRarCDI A eCREAS: 3940l (Y OB N1 HE,e389L10(58), 447.6
white powder. Final purification was perfor med usi ng
(10%e i dentical colum and nethod. The main product peak
was col | ected and |yophilized to a white powder (0.1
PatOB g, Propar@tiomaf] (2-(3& [ %Y 4-[(BRNBRn(ineBhadal2-*, 600 Mz):

ylgr_ogen({yllq_lf’nnﬁﬂy)gm_e%lm-ngx})ﬂhmf@ﬁ)cargamg)ﬁﬁ_'metﬂ}l’} -1 ,4,?%11 0-tetraaza-

7,10-bis(carboxymethyl)cyclododecyl)acetic acid, trifluoroacetic acid salt
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m, 7.2 1 - 7.17 (1H, m, 7.12 - 7.09 (2H, m), 4.98
(2H, ABq, JAB = 11-6 Hz), 4.20 (2H, ABq, JAB = 15.4
woi2009/02099 (2H, ABq JAB = 12.9 Hz), 3.84 (7H, BCHYS2009/000096

3.68 (IH, dd, J = 8.5, 5.1 Hz), 3.33 (8H, brs), 3.28

(8H, brs), 2.63 (2H, ABXY, JAB = 13.8 Hz, JAc = JBc =
10.0 Hz, JAY = JBY = 7.1 Hz) 2.17 - 2.03 (2H, m . 13C
NVR (et hapoty ~, 151 MHz): d 165.6, 162.93 (q, JCF =
34.7 Hz), gngﬁé 141.1, 136.9, 131.7, 130.8, 130.5,

130.1, 129.8,NT29.8, 129.7, 129.4, 127.7, 118.3 (q,

4§

JCF = 293 Hz) ‘o 56.1, 55.8¢#8r), 55.0(br),
51.4(br), 51. 1 Om 2 r%‘r‘ghgcalcd g or
CAl HS5N700 (M+H): 790.4134. F CAO]@QC)Eé npl e

18 2-(4-{[ -({4-[(23?)-2-am no-

nmet hoxycar banoyl ) et hyl ] phenyl }TV* ) car banoyl ] net hyl
}-1,4,7, 10-tetraaza-7, 10-

b car boxynet hyl cl ododecyl) aceti c

e (e e doet i ar B @’mg, 11 e flap 4¥forHOIMR (DMSO-

? t I /

%/Eé\%hr%a%%pan t:lm(;bg ?ﬂ%%udo?% }iétbl?gc) gey&%ygrg)a&%@qm d,
J sal 9t K2y, 7)3831H( 4 eA= /8 1Butpm)5anbm3>ql A =ﬂ0]9132)( 220 8HOHN7.10

propanoic _acid (0

(1 é 5t vecipny Q2B v Gn7 6%12284}@%%0%%(1 )NHBF 0 Nelod 30 (2H, d,

1: g a AN
R B i AT B U LS B S B 9 ad - 14
7.2 At W6 H, iddeJ kreads fac Hzp 8. (M8 H2 bf3). m"HRiMS calc d foru@&sHaNg Oy

r d S ith H2, then pressurized to 50

(l\é\gﬁ)gﬁg%gigkt%u%{)ﬁ&gsg%y 0C. Upon conpl et e conversi on,

t he headspace was evacuated then _repeatedly sparged

with N2. The resulting suEx@nRledd was filtered through

a pad of Celite and the filter cake (plus reaction

vessel ) exhausti \%({Q-Mﬂ@d{[mhz@mm 3154)11 ions of 1:1

H2 Q L final wash | trate was
PR o ginoy A hat B Be S BN N e Gt B 2
( m@ﬁcaibbxmethp@amirai]étuqu SMGRI th Il @!drbdi MRtyDamlndadetic acid,
final volunme. Lyophilzation of this solution provided
the crude product as &ifjfireaccteneid saltii t abl e for use in
t he subsequent coupling step. If desired, the crude
material nay purified by HPLC on a Phenomenex Luna
A 8 colum ( 2x250m1) using a 1% m n gradi ent

from 0-40% I\/ECN ﬂal 0. 1% TFA angh,10% kRO at 20
nL/nin. The maf"f p¥o uc Igel uting at ZQCdJLCngas
coll ected and Iyo ilize /\e’mcrocrystalllne
solid. Al spectroscopic dat a %f is ¥Rterial was

consi stent with published repepis, nPaoi+ B -
Preparation of 2-(4-{[ -({4-[(2/?)-2-am no-2-( -
P%ml\hzmﬁﬁr?g@{r@?/dzmhwe}m@tayy)c}ﬂmhmm&fﬂ}rabmydrbﬂs%ewl) -N-
- , etraaza-
({Bilerrep royiaxecarppydgminsuogde i pherybimeshenyi)propanamide

trifluoroacetic acid salt A solution of 2-( 1,4,7,

10-tetraaza-4,7, 184+,is {[(/er
- but yl ) oxycar bonyl ] }- cycl ododecyl )acetic acid
(68.7 ng, 0.120 mmol) inidry (100rTL) was

successi vel y treat ed ™ h IHORL my, 0.120 mmol )
and EDC (22.9 ng, 0.120 m¥ol) at t‘J‘t’i“After 0.5 h,
the solution was treated with the product of Part 18A

(40. Brepgred ag deperhed in Rant2QGhasing B hyy-@HXB 8 meg, $6inmadl7.8%).
'PNRAE (oMY 600 TR 58 ISV MRS, 0 1 1R ). 7.76 (11, 1, /= 6.0 Ha),

7.27 (4H, ABq, Jas = 7.9 Hz), 7.00 (2H, d, J = 8.2 Hz), 6.93 (1H, d, J = 8.5 Hz), 6.64
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obt ai ned was once again activated with EDC (22.9 ny,
0.120 mmol ), then stirred 0.5 h before final treatnent
wowdaob/o8®eNH 2- HCl (10.0 ng, 0.120 mmol ). Aft er PAT/DS20091@00096
resulting mxture was diluted with EtOQAc (100 nL) then
transferred to a separatory funnel and successively
washed with 0.1 M NaOH and saturated aqueous NaC (3 x
(225 dill =8t H), STHe(1H, @4t Jsol i) bhd viak Had,iSe28 e ddMySQ@4, 1.3 Hz),
fLlter an on rat e n vacuo t ol orl ess oil,
5%@% ‘ff@s" g)e‘é ‘v&?ﬁ% é“r&ﬂ KEB s op T =B ipbd D IRge Y = 5.5, 1.3
H§}Jh31©qgﬁn8 Seprot £6§ !(Hll‘ ABEP T8 1508 g8het (QH”hBQﬁ@?@H s).
(0 t heoretical) was dissolved i n dioxan
HBM@oalqd_fortQadﬁsshlu@d%@ﬂ)zélzgz 22t baF@mdwb2 022430 (9 an)
and HC (4.00 nmol; 1.00 nL of a 4 Msolution in
Palx Bxahe))aratlorzaf QR)- NFI{@ (aesindrhethgl)pleangl | nethorys -2 €(nakst on

was st d14 urjng tlrreahavyv\/n
bﬁ!}%@% Bfleming ge(é% pghwﬁ}pémana@g% QIEHG gid stihe

vol atil es were renoved under a streamof N2 and the
white solid resi di ssolved in H20 containing 0. 1%
TFA (8.00 ni) then ctIy purlfled by HPLC on a
Phenonenex Luna C <2 X 250ponmm) using a
1% mi n gradi ent fr8°r‘ﬁ'"b 00/O com ai phog 0. 1% TFA
and 10% H20O at 20 nL/m n. The Br oduct peak

ohi t R B g dispbed %@ar&%'(ﬁqﬁ%png, 3801 R petr MR
SR AR g R, bfy 2 80 0% 7 e BaOth, ABa

J,%r%g’ J 1&);50? (B 68 J(=)48-11 Hn)m 93 3ll57d (1&H3 39)z), 6364|\3/g2}{ EHl-IJd 7.9
rs 1 H . HR a
He' 68 HaSRmose A0 Y 103 416 PonhlIeThB e 8.0 1, 2.73
e /
(1?#%5% rr%?héx%/ %é ?L‘fé( H]{?Z J"l- 13:291295)21 B319H, s). HRMS calcd
fo}@adﬂwN)MMﬂ{)]ébﬁbbSﬁayHouhdﬂr@M% 1,4,7, 10-tetraaza-
4, 10- bi s(car boxynet hyl ) cycl ododecyl | aceti c acid,
Part Cf4 Preparati&x bﬁteﬁGBtdyBIal[(QA{[ﬁNl {l[l4-l( {mR)lQ [@eAt-bltakyYearbonylamino]-
10-tetraaza-4,7, 10-tris {[(/er/-butyl)oxyca

|
3ﬁéﬁﬁ?ﬁoxypheewp@amwmaeahneeﬂaﬂbnileméynvt M’dcar@am)émﬂ)methyl][z-

el Pty o sy B SRR (G2 o

bty i@y carbohyl jmeth B abfiho)Aéetate 0.5 h, the sol uti on was
treated with the product of Part 18A (40.8 ng, 0.100
nmol ) and theHp ting mxture stirred 0.5 h. The
i nternmedi ate co ate t hus obt ai ned was once again
activated with EDC (2249 ng, 0.120 mol),.then stirred
0.5 h before fi r‘i’eﬂ““ alone i f4h BnO\IHZ’CI%I (19. 2 ny,
0.120 nmol ). After 1‘?1 th N gt ur e was
diluted with Et OAc (100 ml) then Qri;gferqoeduto a
separatory funnel and successi vay,c hed. i th 0.1 M
NaOH and saturated aqueous Nad (3 X X 25 L each). The
o OPSreBRklsl BLLHRE i pto 6 LRV P016.0!h3 H12Fh. 408 6 (30, (M-
concen &4 T vacuo 1o a colorl ess oi'l;” "whi Ch "was
BooedHWM t hout further purification in the subsequent
deprotection step. The protected conjugate (0.120 mol

PArb PO Plepgration ves-((H-g3ML (LA [[RR)-diaxass-@l. 00
hydroxyphenyl)propanoylaminooxy)methyl} phenyl)methyl]carbamoyl} methyl){2-
[bis(carboxymethyl)amino]ethyl }amino]ethyl}(carboxymethyl)amino)acetic acid,

trifluoroacetic acid salt
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m.) then successively treated wwth H2O (9 nL) and HC

(4.00 mmol; 1.00 nL of a 4 Msolution in dioxane) at
WQ@20000890The resulting pale yell ow sol uti on wasP&r/Us10e2000096

14 h, during which tinme a heavy white precipitate

formed. Upon conpl ete deprotection, the volatiles were

renmoved under a streamof N2 and the white solid

resi due redf ved in H20O containing 0.1% TFA (8. 00

nm.) then part Yy purified by HPLC on a Phenonmenex
Luna G 8 colum i(2%.2 x 250 mm) using.sy 1% i n
gradi ent from BN40W% % ntai ni ng Q. 1% TEAJla(yd 10% H

Oat 20 nl/mn. Th% mai N~pr (ﬂ'u;p’f\rp’\a't{“\fslutlng at 2 1
mn was collected and | yophili2ed~y o acAaite powder.
Final purification was perforwed usi ng,an identical

col um conbined with a 1% mn gradient from 0-50% MeCN

cont B Lg o0udkl BOCRH-ANSHFL O KX FNAD BB A8 11 54 (11,

malnp pea uttng at was c8llecte

s)ll%eggnl{ jerey 8196 (aHy\hut=e5 gmjes 3:( &’IH %), 8118 (thmd)ﬂ 30 (4H

A@AB/»cB 8. ? H@) 7. 05) (?é%v d, Jr 823 P(ngs 721;231 295 § 9,14123 AEH4 (Jg&g ABg,
JA’RB B1 89 E@ 24, %Zzgl,%ﬁ— 5\5345)3 tzbf}ls) 0 584 25{ .’68?_.3696(9& m),

3. 41-3 WEAAHLED, 3.09 (413;, t1J £ 56 Elzmz §8 (2H, H J 7.6 HR)\/S{RMS:thlcd for

Ll U, i o 51

nmet hyl pent anoyl am nooxy) rret hyl ] phenyl } met hyl ) car banoyl
] met hyl } Exariple 28

{2-[bi s(carboxyneth am no% et hyl } am no) et hyl ] (car boxy
met hyl )am' no} acet?- 62 (M ({413 Rodremanced(3- aci d sal t

Part A

v R DPBRR R RBeRhasiebeny) sty Rerhymo a2
} Bk {eyirdok pmefiry Damind]ekyls anioyany If@ardos phsthyDimino } acetic acid,
N- hydr oxyphthal i mde (3.32 g, .20.3 nmol ), the product
of Part 1B (3.00 g, 1YM3uqingsesic agdgalbPh3 (5.33 g, 20. 3
mol) in dry THF (100 nl) was cooled to 0 OC while
stirring undérjN2. ADDP (5.13 g, 20.3 nmol) was added
in one porti nd the resulting yell ow sol ution
warnmed to an‘ogZ perat ure. The sotagi on dwas
stirred for 2 m\ghen @ edi_t 30 | andpaﬁ’éj“rdﬁal ned 5
h. After cooling to 22 t hE THF T ehoved in vacuo
and the residue partiti oned b2t n E20 and saturated
agueous NaHCO3 (500 nlL each) HOF¥KheNEIC2H | ayer was
washed with additional NaHCO3 solution (2 x 500 nl)
ParhAn- Brepadtiow ef (ZDQazS[(mrt hutbx Wrcatomiamoohde O [dpred- 2 n

cuo ffo t he..c duct | | ow solj

erp o SapSnlarme S HabRTIBERORI hp s rrsting s

t he subsequent deprot ectl on step. LRVS: 389.2 (100
MtNa), 367.2 (100), .2 (25). Part B - Preparation

of II\I-({4 [E)am nogxy%:_(Q ayl,] phenyl }get Pylz)ogr?plz-)

enyl oxycar boxam de ﬁ,«pﬁ@ﬁu ar g) was

di ssgl \?/’ed | ln) I\/de]; 840 rol) ?r?;@ygn?zoggeogydq_ﬁte (105
ng, nmo added in one portion a e

m xt WeSax‘é@%s heRtiged tn@di@ﬁé@mmgvﬂ;&tmheé}p RIS 18R 6 (200

cooled to O C using an ice-water bath and mai ntai ned
MtH).

Part B — Preparation of (2R)-N-{[4-(aminomethyl)phenyl]methoxy}-2-[(tert-

butoxy)carbonylamino]-3-(3-pyridyl)propanamide, formic acid salt
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The white solid precipitate was renoved by filtration
through a scintered glass runnel and the filtrate

waeoemgestoent ed to afford the crude product as aP@EIS2009/000096
yell ow solid (794 ng)of suitable purity for use in the
subsequent coupling reaction. 1H NVR (DVBO-J 600 MHz):
d 81 (IH brs), 7.24 (4H, ABq JAB = 8.0 Hz), 6.00
(2H, brs), 5.91 (I ddt J = 17.4, 10.2, 5.4 Hz),
528(IHdJ-ﬂ! 517(|HdJ:102Hz)
453(2H s)449 53 150Hz)418(2H
d, 6.2 Hz). HR\VB &% cdfo,*@ N2, ?{,IrH) 237.1234.
Found: 237.1238. Part C - Preparation o

( (24 4grf?ﬂ%égse§és°gﬁiﬂom‘ﬁiﬁ% % mﬁ-%ﬁ%‘ml LRMS: 401.6

(1boEVBeNY) pent anam de The product of Part 20B (0.200 g,
0.846 ol ) was added to a stlrrlng m xt ure of

PﬁPé %E@%rg gfstgr_/{@ut’ylb }(% Oﬂ@éﬁ N 25[(%‘?%\'&9@ %:go%ylammo]

3-(r3_pyﬁd)ﬂﬁ)mp'amlo)/larmndmﬁ}akth&Dﬁhen'Mh}nnetha&lwarbamoyﬁmethylﬂa[Z-
d overni ght then con d i acuo and

VR b gy Dt ot AR T e e U on was
bRYSEERaIYRY I m¥@BSNarhiNd|héktdle 1 N HC' 5% aqueous NaHCO
l&?llg nd sat%)rhgt eznaqlljeous NgCI then dried over Na2SO4,
filtered and copsentrated in vacuo. The crude nateri al
was purifi ed b LC on a Phenonenex Luna C18 col um
(21.2 x 250 mm) u3| ngia 2% mn gradient frgm 40- 80%
MeCN cont ai ni ngoceNT%Hg@mlo% H20raC? 20 i/ mi n.
Product containing f%acti Ef’\pm/éq and

| yophilized to a white mcrocry ineopgmder (224

ng, 0.498 nmol; 58. 9% 1H NI\/RBgcpe/S C 8,300 Mz) : d
11.15 (IH, s), 8.04 (I , 6.9) Y7.29 (4H, ABqg,

dt, Fz?pargi«??ﬁesmfagcﬁln‘%a@e—@%)ﬂwszé%?m*% M. Spprag100

MH2H). 5.17 (IH, d, J = 10.7 Hz), 4.73 (2H, s), 4.49
(2H, dt, J = 5.4, 1.4 Hz), 4.19 (2H, d, J = 6.2), 3.81
- 1 37 (9H,
Pzgr;ﬂ Oﬁgﬁm\(&gﬁl 0%5 {?2 M- %3’ @)QR?—Z a%ﬂn&-333 m, ! g
H@yl)pmﬂammomhn@mmmme(hmmﬁmmmzms} {2-

[bliffaigc( ﬁl&yﬁéa{ﬁw])egwl}r?ﬁlf% hﬁ’@g ﬁab Lon ﬂ'neyl)fam Plo}acetlc acid,

triflibayeteeddadsd am noj - 4- et hyl pent anam de, formc acid
sal t The product of Part 20C (0.200 g, 0.445 mmol) was
di ssol ved i n2,1 MeCNNH 20 (8.00 nL) and successively
treated withe 3 ng TPPTS (44.5 nmol; 10 nol 9,
Et2NH ( 1 16 nlL,; 1K1 1 npol ), and 5. O&,rrg Pg( CAc) 2
(22.3 nmol : 5FADIT %O A GC. The r@sult] ind-yel I ow
sol ution was stir?ed 0. "yrenvitter ed thrdugh a
0.45 nm Acrodi sk and di rectIyOpu | fieepMyy HPLC on a
Phenonmenex Luna C18 col um (23,2 (h MM using a

1% m n gradient from 12-37% MeCN cont ai ni ng 0. 1% HCO2H

e I T S i o

I Zed
ddr600 MH)SS Al Isurqmp%v\gies(mh e MHZ@ 825725 J =6510 HH),-8.38
1H NVR (DMSO-<4, 6 I'H, s 37 (4H,
(ChBYr9AB 1:79764(1Hz)n) 538026 (6H, m) 416 (ZH A )JAB4= 17156(sz94437

g Bt F SR oy A3 Sk B o o

51}&6 126K |d 1 =m).1 H) 8506%!{ th J.HB). SHRIE)S cﬂccﬁﬁ)r(@ﬂh|N7O“
d, 6.2 Hz). LRI\/IS 366. 2 (100, M+H), 731 .5 (25).
(M+H) 676.2937. Found: 676.2940.
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Part E - Preparation of (/er -Butyl 2-[(2-{[(

-{[4-({(2/?)-2-[(/er/-butoxy)carbonyl am no] -
wd200e0k9pbhent anoyl am nooxy} et hyl ) phenyl ] met hyP¢T/aRS19aN®00096

yl)methyl ][ 2-(bis{[(tertbutyl) oxycarbonyl] nethyl

}am no)ethyl]Jamno }ethyl) {[{tertbutyl)

oxycar bonyl ] met hyl }am no]acetate A sol ution of

2-{bis[2-(bis{[(ter - Examples?29-36

but yl ) oxycar bony th nm no}acetic acid

(102 g, 0.166 m%n?] r{é?}megl?‘z’ r%or]@ €3%¥6 nmml ) and

the product of Part 20D (55.0

f fg gowing wcage@t&@é%@rf%ﬁ@wlwéﬁteefaswwwhlngNttlmeum

g O SOGS tBE f50, 455 T on
5 arbemtvedtdtio TaBleAC and mai ntained 0.5 h. After cool [ ng to

22 C_all volatil d
" esihsaniignpLed Al Er%ﬁ&‘évz%%%%e&%“ﬁeﬁﬁﬁ iR H:0

CABEPET Nk LA TRTECRC R PSSP Iy SR PEGAFABIETHR ot of

thé kblLE61E ad g usted ELH6NaitLshUeBuyREOH (993 ALRA. YA hcﬂwlon) direct
oi |, which was used wi thout further purification in

HPhe as@itﬁs:eqﬁémre@mpnomébw psing aepl 7 RN pb@@ Ipdigated,
433. 6 P
10 cogx;{l}_%)?tlf)? [Wa§/°§’?"2 e[Ie( a'Ehe) soiutlorrﬁr\ﬁg a(%?'ierfcg YHyI Sy aI\rlllE)Ig/OAc (5 mL) and
ditetriy ?eﬁﬁaa pEHMIJ phe Buéno}mwwuh@albaﬁnmid ety D5¢ f2n) using a

car boxynet h I)am noj et hyl

b
Lol RO LAV BIS Pkt i N OAc v

I t
erhol o RRERIepts Akl ' THERaRONER pell Al 438 min ves
coIl@ctw ah@lyophitilzgd at gxﬂa t}ﬁ titleerongiound esla ouenmiygiatlineldpbdl (15.5 mg,
onpl ete deptrotection, all volatiles were renoved in
15 18«/%16{1’81 ddeB%he rei sdue purlfl ed by HPLC on a Phenonenex
Luna d 8 colum (21 .2 x 250 mm) using a 2% m n
Tafiladi @lrradterazation 3956 fveExaroples 394bng 0.1% TFA and 10%
H20 at 20 nlL/m n. Product-containing fractions were
ool ed amdcqrsylophlylcjdzed to afford a white HRMS
BPRIT iyt éﬁ%ﬂwl‘% e (pmwder (85. 6%(5536 5 mol |, 5§&icd %}, found)

R 5036, _600; W(m wm&; 12830 b), S éa bt
{,2=s 7 Hz), 8515 {abkt), 58100, 3D (4H,  ABid 21dABMZ140

8. 1,Hz), 4.,82 (2H, S)sssﬁ(l o M(t—lg)HiZSg(zét ‘14+7H)5 7 mﬁ"%g%g;”)

2H, 3. 50 9H, b

3. 08 ?Z‘rH £3 J(: 1<'ﬁ52[§2;‘é‘f°’6ﬁ° LN mgo G 0o (MEHD
6Hj d, J > 5.5 Hz @(}bo@xm 151 dN6 1\ (M+H)
Z|.7225 165: h 1644 , 41438(75 M+:’28)4 0, 128.8, 12830ﬂ47 9 .2155

p4. 35, 53. 604 52. 0, 1648, doi.6 3. M), 36k fb0), #30 Ay 22T RINAD D
ff o o Gonulecd T BRSO

134%0. Example 2 © 2- 796.2147; 796.2148
{4- {(2/7?)-2-am n? 3- 6827(21 M+Nay), 8691(100 M+H),  Cy3HewGdN,Oy, (M+H)
haphit hyl ) pFopanoylam fieexy)Mmthy IJ phenyl  869.2100;869.2099

Y mesghyl ) capbanoyl Joret by ~2.L ,ZM“H) 880
[ G N A ~nt e

h

(100, M+H), CJSH,,SGngog(M+H)

yl )am no}acetic acid, tE{'fl es3o]a(;):‘{stlc ac:ld saItPart A

Xamp

Preparati on of (7’>) Al

4- (9, 9-di et hyl (naphtgal ?‘f yl met hyl ) -4, 7-di oxo-

2 8-di oxa- 3, 6- éwa?a%ef/li' blGsdalipum pmplexes

The following procedure is representative of the fashion in which gadolinium

20  complexes of the aforementioned examples are prepared. Radiochemical purity values

for each complex are provided in Table 2.
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Boc- DNal - OH
J 6, 600
HeQ T/U%2084/000096

Prepared as described in Part 20C, usi

(126 ng, 0.235 nmol; 27.8% . 1H NMWR (
wokmpos®241. 20 (IH, s), 7.86 (IH d, J 3

(2H, t, J =7.2 Hz), 7.75 (IH t, J = Hz), 7.71

(IH, s), 7.44-7.50 (2H, m), 7.41 (IH, J = 8.6 Hz),

7.22 (4H, ABg JAB = 8.1 Hz), 7.10 (IH, d J = 8.2 Hz)

5. 91U$ihgla lebdeshielded viial, 4 solhifion of theprodhict oﬁE%n;(lé B,(0350 dng,

0.3 imon in S MNHOA0(q B30 ma) s rested wigh [ “BAGICL TS L of a

= . 4. 1. . = 4
12,8l Fliqrin NG 4 B poriFaz Fg Jo! Ehe ot Vs tllpd using
a MDBYr stébfkﬁ,&e&ned-ﬁlﬁhhn ahfhinkm Jk3flp Bing 1tBén Heated33.96,°C (H,O bath)
132.9, 131.8, 128.8, 127.7, 127.5, 127.4, 127.3,
anﬂzaaiat,airmaosmim zgtm coaligz t@ 227°83 @ 257;@L. liqued was reseowd and
43.5.. 37,7, HRVS OH35N306 ( MHH) :
eng s HPLIC iR m GOBFIGE CRter=Ten T GBds Sern Bpcure was
thén?f)@r)ﬁed' thyt HPL@'BnrH)PIﬁnB)Heh@)h €0¥thbSTEC P ¥Nhmé-(# 63250 mm) using a

) car bonyl am noo] 2- napht hyl ) pr opanam de,
6. 7%mwt:gra@1remt feem©0- Pﬁ}oeféd‘t‘l Negs 1d@18/(§1?mb?édl aiechign usipgiinline INUS

B+ 9o & dgﬁgAgéglfpﬁy}rnéjihl% 0%5314%1 nglxmwésac%s;g iﬁ?? ds thO eous

co@ﬁﬂb'neﬁ@ P}odi&t@oﬂél}lmgfrgozlohs hidre @llec@d%n?erﬁ&td&tﬁﬁdeﬂ&duced
7.42 ( 1H, d, J = 8.2Hz), 7.3 1 (4H ABq JAB = 7.

prepspre andignalyeeq using tj]e:afqrememgmedzmggoq g]_ﬂetﬁgqne gaAg)chemxcal
Qy8 Hz), 4.12 (IH, m, 3.82 (2H, s), 2.91-3.06 (2H,

p 1.29 (9H, s). LRMs: 450.6 (100, MtH). Part C -

Ta’{’fg {:%t(rlé?()g})‘gafé‘of‘?jf‘gf %%?’Béﬁg gp&onyl ani noj -

a_p_h_t_h*l_)_p_r_g_p_apnyl amt nnvul et h\/l \ nhnn\ll 'I et h\lJ }C
ar barm | ) met hyFqepesor 0
(bis{[(/ AshQ\%YA%EQQ?{ l@r#kaor yl] rreFﬁW?lgrﬁ no) et h{?l%%lin' no
} et hyl {F{s/ er/- buty ?oxycclr bonyl ] et hyl } am no] acet at e
n oPrepared as déscribed in Part 2082 LRVS: 105000
(100, M+H), 618. 8 (80), 475.6 (45) art D -
Prepar ati on of 22 {[2-({[ -V-({4- [((% ) - 2- am no- 1300(2
napht hyl ) pr opanoyl am nooxy) net hyl | phgnyl } met hyl ygar bam
oyl ] et hyl} {2-
[ bi s(car boxymet hyl ) ani no] et hyl } ami néQ et hyl ] (car békymet
hyl ) am| no}acetic_acid, trifluoroace {SC acid sal gs
Prepar ¢d as descPibed in Part 20F (35.0 ng, Rnu ;
43.2% | 1H NVR (pPMSCM 6, 300 MHz): gh11.62 (I H 98,
8.95 (IH, t, J =5.6 Hz), 8.44 (3H, brs), 7.82- 7.9%

ng
DMSO-
= 8.
5.7
d,

A 4

(3H, m, 7.74 (1A s), 1.56-1A (2H¥3m, 7.37 (PH! d,
J =8.8 H), 7 17 (4H ABgq JAB = 8.],Hz), 4.55 %E
AB, JAB = 11. ), 4.33 (2H, d, J ='5.7 Hz), 4.

(2H, s), 3. 83 3994 (IH m, 3.51 ($54 s), 3.39993H,
t, J =|5.1 Hz), 3.18 (2H, d, J = 7.2 Hz), 3.06 (4H |t,

J = 4.9 H). 13d0WR (DVBO-~ 6, 1514¢\/Hz) 6 172/%?
164. 8, |164.7, 138.7, 134.1, 132.9, %§2 3, 132. 2941
128.9, [128.2, 128.1, 127.6, 127.5 127.4, 127.2;

126.3, [125.9, 118 8, 77.0, 54.3, 5348, 52.2, 5 488,
48. 6. HRVMS cal cd _for C35H44N6On (I\/H‘:g: 725. 3141

Found: |725. 3141 13 100
14 50 100
15 51 100

16 52 95.4
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Exanple 22 2-{[2-({[ LH4-[((2f])-2-am no- 3-
phenyl propanoyl am nooxy) net hyl ] phenyl } et hyl ) car banoyl

WO pavlogdop2 { 2- PCT/US2009/000096
[ bi s(car boxynet hyl ) am no] et hyl } am no) et hyl ] (car boxynet
hyl ) am no}acetic acid, trifluoroacetic acid saltPart A
- Preparation of (2/?)-2-[(
er/ - Bufoxy) car boryl am no] - 3- phenyl -53 ({4-[ (pr op8@6
enyl oxycar bonyl ani no) net hy | ] pheny
1) met hxy) pr opankfhi de Prepared as deé&cribed in Fiftt
20C, uging Boc-Dppe-OH (88.0 ng, 0.382 mol; 21&%
1H NVR|(DVMSO-J 6, 600 MHz ) : d 11. 19 (IH, s) % 6
(IH X| J =4.2 W), 7.32- 7.16 (9H, 56, 7.02 (IH)Od J
= 8.3 Hz), 5.91 (IH ddd, J = 17.5, 7‘L05 54sz |28
(IH, d| J = 17.1°Hz), 5.17 (2H, d, 3 11 5 Hz); 6.9. 65
(2H, ABgq, JAB = 0.7 Hz), 4.49 (2H,s5¢l, J = 5.3 bk},
4,19 (2H, d, J =6.2 Hz), 4.00 (IH, ABgq, JAB = 8.7
Hz), 2|74-2.87 (ZH, m, 1.32 (9H, s}9 HRMS cal c84.bof
C26H33IN30C6 ( M+H) ., 506. 2262. Found 5965 2254. Pariod_% :
Prepar ation of (2ﬁ ?) -
-{[ 4- (@am nonet hy}9 phenyl ] net hoxy}-2¢{ (/e - 100
but oxy) car bonyl am no] - 3- phenyl propanani de, formn c ag¢id
salt O/NH2 H O—IiFfrepared as descri bl in Part 2889
(45.0r, Ololﬁm 57.3% . 1H N (DI\/BOJG 0
MHz): d 8.33 (I ) 7.35 (4H, ABq JAB = 8.3
7.30-7|17 (5H, mg§ 7.03 (IH d, J =68.4 Hz), 4. ﬁﬁ)(ZH
ABg, JAB=10.6 Hz), 3,08-4. 04 (1H ny 383 (2H s

2.85 (IH, dd, J = 13.7, 5.8 Hz), 2.78 (IH, dd, J =
13.4, 9.5 Hz), 1.32 (9H, E}mgeg@ 400.5 (100, MH).
Part C - Preparation of /er/-But 2-[(2-{[(
Tl (((21 7)o [ ExemoiRlook st Buvirson]

3- phenyl pr opanoyl am nooxy} et hyl ) phenyl ] net hyl } car bano
yl ) mAbhy b¢drihg(dthegdgcldreti¢ plaque was obtained from New Zealand white

rop P Y Sl ot BRG] b e RS e e o ef ft e
(odsv/%féhblleﬁ@rdl)rroi?wzz%@%ks Lﬁb@ulalf Q %&‘Qdué\éﬂ"\%th Part Fddarty

- Preparation of 2-{[2-({] am no- 3-
ca‘glhﬁmlq)rmtbpah@ymani m@ap}in@hh;hdfqlpbp@hgnery This procedure generates

o 4 SEEe Rl L OATES Bt Pt e b S b RpREd ARS MTh by a ibrous

capaf @Abbits AClahestediabl Qé&i@ﬁﬁg() § cRY M@réﬁ‘a’c&bd?écﬁﬂﬁh @dl 3@§Jcl of
described in Part 20F 59. 0 nmol 79 .

'5m1¢ws@mpeum3@mnmm phqspnate eaffmmsalm)e (480 93) (dria, h at 37 °C.
TRe; PSRRI, YA o dgniaaly K BT ta 3 Lompglig iy, The
tléu@ ZCCQI%H’W8§ )hen&v%‘ﬂleé W‘lh ﬁ%sp&téﬂuffe@@ﬁ satihe 6? x39 rﬁﬂj"’thetn

resmefrdeldz()l 0 nﬂ@@nmmt(ows@t 87 GC amfamdnnnelzal 1 ku Iliezsnmematant was then
re%_eé th%g/;}s}ghg %%80655 rg&e?égﬁg@gjtge tlgszle nagy _c[oqon%edz@n % gamma
cAiditdd, TBSE amouliRYRoGpoaAld boNind 3 Ith¥ BN ab NElEhined as a percentage

697.2804. Found: 697.2824. Exanple 23
of the initial activity according to the following formula:

Counts bound to tissue
% Tissue Uptake =.. — . X 100.
Total counts in test tube

The data for percentage compound bound to plaque-bearing aorta is collected in
Table 3.
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2-(J- {[N-( {4-[((2 )~

nmet hyl pent anoyl am noo
w0 p@blogdorzar banoyl ] met

2- am no- 4-
xy) et hyl ] phenyl
hyl }-

1,4,7, 10-

t et r aazBET/US2009/000096

4, 10- bi s(car boxynet hyl ) cycl ododecyl ) acetic acid,

trifluoracetic acid s
[ er/-Butyl

alt OHPart A -

Preparation of

Table 3: Ekivivd blbod {¢R1Hinding datr / - but oxy) car bonyl am no] -
4- et hyl pent anoyl am nooxy } net hyl ) phenyl ] net hyl

} car banoyl ) et hyl ] -

{[(ter/-butyl)oxycarhbanyl]

}acetate A solution o
2-(1,4,7,10-tetraaza-
nyl ] met hyl }- cycl odo
mol) in dry DMF (5

with HOBt (30.3 ng, O
nmmol ) and /-Pr2NEt (]
0.25 h, the solution

Part 20D (55.0 ng, O.

0.840 mml ) then stir
reacti on was heated t
concentrated in vacuo
Et OAc. The Et OAc solu
0.1 N HO, saturated

NaCl then dried over

in vacuo to a pale ye
further purification

step. LRVS: 921 .0 (1
Preparation of 2-(7-{
met hyl pent anoyl am noo
} met hyl ) car banoyl | net
4, 10- bi s(car boxynet hy
trifluoracetic acid s
134 mmol theoretical)
m.) then successively
(12.0 mmol ;
22 C. The resulting p
overni ght then all vo
pressure and the resi
Phenonenex Luna C 8

0.875% m n gradient f
TFA and 10% H20 at 20
fractions were pool ed
m crocrystalli ne powder

L”ék
37

d

3.00 nL of a

aanIé-@ % BbirRR

th 1Pv

za-4, 10-bis
| ododecyl

12.8
O-tri [(/e
ecyﬁ%acetliba0|d
0 m3p was gg@ces
224 nmmol ), HBTU
46 0, 0.8432mo
was A r eat e ith
134 4&rm| ) 28'\3' /-
redd4aver ni gimd. A
o 50 _C, maintain
an§3the r édildue

tionggnas syggess

aqueous sol ution
Na290 , fillddred

I 1o oiI, mﬁlch
S

in the sub ahen
00, 4H), 46%l.2
[ ({4 [((2/?)-2¢
Xy) et hyl]pﬂényl
10-
I)cfbl 0dodéeyl ) a
al t sphe prodyct
was di ssol ved i
tredted wiP® H2
M sol gty on
al e "'yel | ow sol ut
| at i99es r enmd2ed

SE et
educt

romg3- 35%
m./mn. Pro
an&2|yophﬂVHzed

3.0 63.

1H NWVR (DMSO-* 6, 600

9.011(I' H

tE

r/-butyl)oxycarbo
(128 ng, 0.224
sively treated
(84.9 ng, 0.224
) at 22 C. After
t he product of
Pr2NEt (146 ni,
fter 24 h, the

ed 5 h then

di ssol ved in
vely washed with
s Of NaHCO3, and
and concentr at ed
was used wi t hout

I deprotection
(65). Part B -
am no- 4-

t et raaza-

cetic acid,

pf Part 23A (0.

n di oxane (3.00
O (14 nL) and HC
i n di oxane) at
on was stirred
under reduced
fied byHPLC on a
50 M) using a
pontai ning 0.1%
cont ai ni ng

to a white

1 ol ; 47. 3% .
t, J 5.4 Hz),

7.42 (4H, ABg, JAB =
d, J =5.1 Hz), 3.95
s), 3.80(2H s), 3.6

4H, . 80-
885 ?)3H d, Jhi\ﬁ@o

ﬁxaz’a?

8.0 Hz), 4.98 (2
(I'H, Ekample®66- 7
3 (2H—7J;3&m . 15
I\%usegxcﬁ'?

HRVS ca

3 e
(I s Pl EU R acg P oy R

,s), 4.49 (2H,
Hz), 3.81 (4H,
(12H, s), 2.99

e Srudiks= 6.1 Hz),
or C30H49N7(®

Siefdr 2- (7

propanoy

hh&i’dh@t@t@y&lmﬁd‘lﬂlai deveRipy hthermtleydt)cdadibaninthd brathiyéephalic artery,
th@élpft&a?zﬁl andi e pPdqreinpbrpripmevliegvesy Edaibighdsn dieideapeelerate

edte%t?r{ 91/ E? n& ftee}twg&?ﬁ’?ﬁ?tweg% on diet.

o horhiif Y GRS

thompbm&fsb)my hdtmmsli:red at 0.3-0.4 mCi/kg to anesthetized mice in a single,

bolus injection via the tail vein. Blood samples were collected via the tail between 0-30
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3- (2- napht hyl ) propanoyl am nooxy} net hyl ) phenyl ] net hyl } c

ar banoyl ) net hyl ] -

W@ povosdo2but

1,4,7, 10- tetraaza-4, 10-bis

yl ) oxycar bonyl ] net hyl

}cycl ododec yPCT/Us2009/000096

}acetate Prepared as described in Part 23A. LRVE:

1005. 0 (60,
2-(7-{[ -({

mirapdiﬁt Wéc)mhdmhmm)ahmkiby&hdl plie@yére euthanized by CO, at 60

Tareaing. %@; %@v@%ﬁ,ﬁ?s@% %Vg%aléeeyﬂhf%&s&th% left

t hyl )
mt‘b OF H3g

M+H) , 453.2 (100). Part B -
4-1((2/?)-2-am no- 3-( 2-

Preparation of

v&?ﬂlge ein’hh% IvHiocBQ ?&ﬁ%Fvéﬁ 'tl{%nsr%[ﬁé&ﬂ%%% ﬁéarﬁ%%ﬁé tengd
@[DM.%(DM acﬁjmﬁrﬁﬁ) biizgical dai@pR8 Wekd-hlseo polIbctedE(bR)oﬂlzmpscle liver,

kl(i?%g bﬁf 7u9

eShgar! B Rprdfictive degRp Jupt. Relfen plinaomiiae arery).

Ahlzs)impl?as drd S&th(?& ancffas%%e@zftlr ra%l)oac?fvnég uﬁtazg i él?res@d asa

perasntpgergf mJQCt%dQStHPCT gjam plRIASue (a%éla/gb oAOGS nmm@ta to blood
I%T ﬁxqgrple 25 2-{[2-({

rafloilg’%d{%r{%q?
Tyt
| ) am no] et hy—3-am
}acetic acild

Preparati on
(2/2)-2-[(/

r.opan yI am no

f’hftpf’ dPpErey

§6 Found: 736.3
PG AR

R GhiERG Bort Bes hnd eorta Hagg rtiony

LN \pt h\/I]_(D rhnyvnr'ef h\/ I\amn

, AJ@@%&I@@‘F“C aci dhs?tn
e&cpmp € aorta:hea
(%IDE%? . .
er/ - But oxy)'carbony| am nol - 3-i ndol - 2-

aolx?t%:rbtlocé i

- ({4-[ (prog-

1} net hoxy)
20C, using

545.5 (15,

-{[ 4- (am nd
but oxy) car b
acid saltPr
0. 318 mol ;
11.22 (I H,
(IH d, J
(4H, ABq, J
7.5 Hz), 6.]9
Hz), 4.64 (
7.9 Hz), 3.
Hz), 2.90 (
HRVS cal cd
. 259. Part

-{[4-({(2/9)-
3-i ndol - 2-
banoyl ) net i
(bis{[(/erl}-
yethyl ) {[(r
}am no] acet
afford the
purificatic
(100% [ M If-
-({4-1((2/7
yl propanoyl
} et hyl ) car
[ bi s(car boX
hyl ) am no} g

\<

23gnyl oxygankonyl anmem) net hylq phen
ropanam de Prepared as described in
Boc3BTr p- OH610RVE: 424).% (100, SIWH- B

\% . Part B - Prepajation of I ?)¢
ms{\ﬁél ) phehw—f’ﬁ‘et hogy{ ! [(/el ¥ {57
onylygn noj 3 jprdol - 2- v ropan

%@?154

epared as descrlbed |n art 2

4344% . 1bloNBR (DVBQQl46, 600 AMHz):

brs), 10.80 (IH s), 8.26 (IH, s), 7|

7. #2Hz), %.138.1(1H, dl80 =

=8.3 Hz), 7. (IH s 705(|
(4?H 5’*1% 5 Hz), 3% 91 (||2ﬁ|

2H Bg, L 11.0 4.04 (4 A

84(4H s)8§09(|HHZ?d%| J_firl

I H, 4dd, J 9.0%14.24, 8.81+g), 1. 3@(9H

for C24H30NAO4 (M+Na): 461 .259. Fou

C - 4!»“‘repa|r9t9|iﬁliz of /er4’9ButyI 2A-T(2-

I pr %(/ er/ ‘al&rhoxy) carb yI am ngh -

anoyl ooxy} mst I ) phen
yl] l3- 4.9+0.2

22
butyl ) oxycar bonyl ] met hyI }am no) et hy
er/ 50but ylipexgeiar bonyl3 sret hyl 3.7

hyl } car

] am no

ate Prepared as described in Part 2CE to

cr uéé prodditlwhi ch was2used wizhout
then t oSt ep. L (m2z):
Part?é ﬁPreparg\@on of

5.3

) - 25am no- 3sikpdol -
am nooxy) net hyl ] phenyl

bamdyl ] met thgp{ 2- 1.0

| t hyl t v
Yyl ) anb il gt hy }agf g0) ot hy1 ] car
17.8 50

57 11.1£0.3

é) %039.

0
{l

boxynet
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trifluoroacetic acid saltPrepared as described in Part
20F (47.7 ng, 45.2 mmol; 26. 1% . 1H NVR (DMBO-c/ 6,
wEeoONBE?»2 d 11.63 (IH s), 11.02 (IH, s), 8.9BCT/UEL009/000096
J =5.6 H), 8.28 (2H, brs), 7.60 (IH d, J = 7.9 Hz),
7.38 (IH, d, J =8.1 Hz), 7.25 (4H, ABgq, JAB = 8.1
Hz), 7.12 (IH_s), 7.10 (IH, t, J =7.4 Hz), 6.91 (IH,
t, J = 7.5|Hz) 584. 60 62I+I02ABq JAB.SO 10.9 MKy, 4. 36
(2H, d, J 3 4.7 Hz), 4.26 2H51)378372(IH,n),
3.51 (8H, d), 3938 (48213 J = 55 3318 (I|H, dd,

J = 14.4, 1.2 Hz), | H dd -144 Hz) ,

3.01 (4H, t, Hé 5, 4]%@)":.&'4HRMS &ﬁ-]?cd for 83%H43N70n

(et 71, sggai Foupgz 4. 308%) Fxampl ei@g 2-|(4-{(

- - am no- ndol - 2-

lyi pr oEalnoi/I am gpoxy) meghy. 4l | pherpp.2 } net hyls)Tar banoy
met hy -1 1,4,7, 10-tetraaza-

7, 10- bi s(ccrbo@mat hy8)7¢9<4l ododeW)acetl (..6QiCI d,

trlfluoroaccu\, acto—satt+—FF3—CEc——aHPart—A

Preparation of /-Butyl 2-{ 10-
-{[4-({(2/?)-2-[(rer/-but%%?-@%&gonyl ami no] -
3-indol - 2-yl propangQyl agi naoxy hyl ) ohenyl ] met hyl } car
barmoy! ) et hyl | - T Siy ﬂ]igb“ f*@%‘?w?é’i%‘ 49%9“68%/
{[(t ert-butyl )oxycar bony net h cl ododec .

} acebBierosPerssr e inducgdde chjeheAndPRite e rahéﬁﬂsﬁ kg) with

aogl? :‘%% lrog)gl gg?‘otg@@ &rp ?%?({vzdegs??gﬁ) [f(?lfozwe*)@_ E%J‘@Qam% g?r 3% gh?leiterol diet
foyRp Iwep]mﬁ dgstaoimpoonds) wert rdhipbtered at Prodth$ ycafddgaoayesiietized

10-t et - . .
rab By %r(é%ﬂ’aﬁwwswﬁeh Via J1q wainal o vein Blood spgples were
colih SRR Sl 2 shet Ll 611 B oAl S AR 4RSI B8 ion.
Rality week duth®8zad at-|60$1)1p pl)s_t mc(wmforgl)swegqag@s(mg(blmcg yuscle,

bi f un%e( %J%?rl?gfr,zéle?eg,_ﬁ agBH.mgA%)lqn -’Sn’g'llll_lggektl %t@rr%f:],’l_‘ tes%s and in

soﬁ)e caZeslgel(nluHx lfgaméntand rightiédr). Ab88mirlataorta (u er ﬁnd:dle and
60 (2H, ABg, JAB = 10.9 Hz), 4.36 (2H

loxyeg anﬁ)left @1d715gl(t|fpmotal agjeriesgyere pisp colleqal. (mmsargyles gle%welghed

R R T
rg@éﬂ‘ﬁ?b\%@ UX@')"DAor?aﬁﬁ)tﬁ&l gomd%d razi0s 3 Fortafts dgpit @atios are

5 ﬁlg)P)Spa waa@vams&wwww%mmm%9pq-glaque
be}q; E?Fgﬁ}t,h}, H{‘%M% 4l bi s(carboxynet hy I)ami no] et hyl

car boxymet hyl )am no) aceti c acid,

Tbréég)k%&??%e&l %gfo%})%a? at‘)f) agﬁanbé agtgﬁﬂgfﬁlngog;pheny

|\ 7U4L/1 on—2aonvul Aavviaarihamyl A nAY et vyl 1 nih ey

- L\P \J l IBlbt yuu.l IJ\JIIyI ulll II\J} IIUtL Ilgb tJIIUIIyI
}ITEt hoxy or opanangla&uera i control fa Bl
example # aorta aorta
aorta:heart | aorta:blood aorta:heart | aorta:blood
(%ID/g+SD) (%ID/g+SD)
37 0.087+0.010 4.6 2.1
38 0.103+0.002 5.1 2.4 0.196+0.023 11.0 5.1
60 0.108+0.012 4.0 2.4 0. l87+0 022 6.4 3.8
62 - -- -- 0. 159 6.4 3.2
Example 68

In Vivo Rabbit Aorta MR Imaging
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NHAI | oc Prepared as described in Part 20C, using

Boc- DTyr-OH (33 ng, 66 mmol; 7.8% . 1H NVR (DVSO- N 6,
woeo@INBw?»2 d 11.14 (IH, s), 9.14 (IH, s), 7.76PCT/HS2009/000096

J = 6.0 Hz), 7.27 (4H, ABg, JAB = 7.9 Hz), 7.00 (2H,

d J=8.2Hz), 6.93 ( 1H, d, J = 8.5 Hz), 6.64(2H, d,

J =8.3 Hz), 5.91 (IH, ddt, J = 17.5, 10.4, 5.1 Hz),

5. 28A(Hetdscldehsishwdsin@uced.id Ndx) Zeaﬁarﬁ?W(ﬂthatthjnabBits:(?ﬂj{g) yith

ao]ﬁigbglfgo’j} 46(%%115;)3@8 As%gr_a) ollovge y fegdlgg angﬂ’/o cgtgl’estl]erol diet
for 2B weeks. 4A Seres of - ﬁg@mgycczﬁn(n% eer/ere llcciiﬁ reld® W’he?&bbn"{%@hen

cal cd tor C26H33 I vRH) Found
infE2@d29f8testRantpoBnd (iRr. dpraangile éh) aifO I @Ryol/Kg via the marginal ear vein

4- (am nonet hyl e rmtho - t er t but ox
o BB AGRTLE b APy B ORT DY) BPOASSIAT A ahd g T usine
ana@s @msﬁ'élﬁ oPURRADSE x 336 GRARK ubA alUlth%léo@@@w(sl@p%sw spm-
mol ; 59.0% . 1H NWR (DVSO-~ 6, 600
ec@p Hletlmds)A nwrlgzl 1(11:11e|ased1f relative image 1Qtegsn-)[zl)1 the7aczrga ((hmg]-shaped

stw&fre)dwas\]oT)éerge% %ly agerdgfe(;EIt]’)_P, sampbe 1£na.$e§arﬁ5rov1gfecg1§ FIG. 1.
(2H, ABgq, JAB = 10.9 Hz), 3.97 (2H, s), 3.91 (IH AB,
JAB = 8.0 Hz), 2.73 (IH, dd, J = 13.7, 5.9 Hz), 2.66
(1 H 1t 91 b eviddmk 18 on® sKillEd In thé-a#3h4tIht pRent dRMBsGRIiS Hot limited
for C22H29N3O5( M+H) : 416.2180. Found: 416 2183. Part C
to-thefosggning 1]I@s1trajfve/egam;3&g1 arid that[if @.n{l{e(embodled in other specific forms

wn,oglt{ é/aé'ﬁ bgwet% Fjslslr)té% g&t&@%?gﬁ]ﬁ“ﬁbo y t 1£nth Jfore desired that the
exafipled)te)dohisiaatkd ifﬁilhb@spéﬁﬁﬁﬁﬂmydtbvmaﬁbﬂ rebtdictive, reference being

(bi s{ L(/er/ but yl ) oxycar bonyl ] net hyl } am no) ethyl]anlno

m}i@t teyihg apnended clam jAthethanionba {arsarmcranies apdalb changes

4
e oS S B3R el 1ot b1 Elal pfY Bk thind ol Gigretore
innd€2to| He{emYracked{thér@in) - 2- am no- 3- ( 4-

hydr oxyphenyl ) pr opanoyl am nooxy] net hyl } phenyl ) met hyl ] c
ar banoyl } met hyl ) {2- [ bi s(car boxynet hyl ) am no] et hyl
}am rboxynmet hy |)am no)acetic acid,
tri f%ﬁ%%’j&“%%m d saltPrepared as described in Part
20F. 1H NWR (DVMSO-J 6, 600 MHz): d 11.54 (IH, s), 9.37
(IH, brs), 895 (IH t, J =5.3 Hz), 8.32, (IH brs),
8.28 (IH brs), 7.30 (4H ABg, JAB = 8.2 Hz), 7.00
(2H, d, J =8.2 Hz), 6.72 (2H, d, J = 8.6 Hz), 4.64
(2H, ABgq, JAB = 10.9 Hz), 4.36 (2H, d, J = 5.9 Hz),
4.26 (2H, s), 3.66 (2H, brs), 3.66-3.39 (9H, :
3.41-3.36 (4H, m, 3.06 (4H, X, J = 5.6 Hz), 2.88 (2H,
d, J =7.6 HZ). HRVS calcd for C3IH42N6G 2 ( M+H):
691. 2936. Found: 691 .2944. Exanmple 28 2-{[2-( {[N(
{4-1((2/7?)-2-am no- 3- (3-
pyri dyl ) propanoyl am nooxy) net hyl ] phenyl } net hyl ) car bano
yl T methyl} {2-
[ bi s(car boxynet hyl ) am no] et hyl } am no) et hyl ] (car boxynet
hyl )am no}acetic acid, trifluoroacetic acid salt Part
A - Preparation of (2 ?2)-2-[( /
- but oxy) car bonyl am no] - - ({4-[ (prop-2-
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enyl oxycar bonyl am no) net hyl ] phenyl
} met hoxy) - 3- (3- pyri dyl ) propanam de Prepared as

walemgnosdoerl i n Part 20C, using Boc-DPya- OH LRMECT/G850%000096

(100, MtH). Part B - Preparation of (2 )

-{[4- (am nonet hyl ) phenyl ] net hoxy}-2-[(/er/-

but oxy) car bonyl am no] - 3- (3- pyri dyl) propanam de, formc
acid saltPrepared as described in Part 20D (151 nmg,

1.0. 338comppundzf kepula Rvs:  401. 6 (100, M+H). Part C -
Preparation of te/7-Butyl R’&»HZ {10 -{[4-({(2)-2-[(
er/ - but oxy) car bonyl am no]
3-(3-pyridyl) propanoyl @ﬁn%c%&[ﬂ rr@fﬁyl ) phenyl ] net hyl } ca
rbamoyl )met hyl ][ 2- (bis
{[(/el7-butyl)oxycarbonyl ] m? yl }am no)ethy |jam no
tethyl) {[{tertbutyl) oxycarbonyl]nmethyl}am no]acetate

orBr;ﬂhﬁﬂiiz&:dut&&llg}faﬁﬁdf tzﬂﬂdsalﬂh&%bf vHeeinl RVS: 1001.0 (75,

501.2 (100, M+2H). Part D - Preparation of
2. {[&IS(a{lpeWDe&om,[((z ) - 2- ami no- 3- ( 3-
y?’{ 'ﬁ%h}l%rﬂgg{] QYRR T DY Ak QEMK I TRIOKY AR, BB R alky],
or hbiesdcyalybdikginet hyl ) am no] et hyI }am no) et hyl ] (car boxynet

o TS 5 0 oSBT ot 38 oy
cyélogﬂ@'l aw Waﬂ(?m Eﬁ)@,%:gign%yl aqlkﬂéxyﬁa‘ik)(ll Ehkm}é—)li alkoxyalkyl,

95" (I H, J =58
all@?@SaIbeH’I ltf.ngpalkyl fateicyelyl, |h|ener¢c;ycly7a1®8; Jr. @BbqrdH, and)

4('5 giyyfgﬂfen§§§y§oé%y16 ﬁfﬁaql“algh&@%ylﬁﬁr)yf azy Ik,
all{;@ﬂy]aﬂ(y&)alk&f@lk{%ﬁlkﬂ; allloxgyc@rbzm hﬁ&?ﬁéﬂ%éf%gér?g};clﬂ ot

he@smmlyialm (M+H) 676.2937. Found: 676.2940. Exanpl es

29- 36, HALAGSRS Fof RGNl I CATRLE SR L LA RY08: more

proce ure I'S réprésentative ron 1n

ofgtmmllbwmgrmn@mn@ngs coflolkgl, alkgra@ﬁpmkynmngxwlaegalkyl

r epar ed. and characterjzation data are

allﬁ«l@vﬂ&% 411fPXVa51|keszalk>al dkpxicpeiongt hetseainddistaroprelyl, or

8 1 |
he\%z&tl! I elg%{il'mR ﬁ”ng%% SWI)I P}S’ﬂ ﬁ*%@z(‘&i}ﬁkb halo,
tnﬁoasrbmemyla,tcyﬁﬂo @com |a$(=«i})Rf“hec(sm))m(k%j‘m2 v@HOadﬁHgﬂ)R

I AR N T N B A P
NRE C(=(DR(R2), pm%?esopd 1@23& ereespIXas oo m @‘bn@ﬂwt £e.

The soI uti on_was W th 1524mv| NH dAc nL) and .
S(AOIRTCt 4szb1l(|R| § o dﬂ(&)y)z,HPLHﬁ(mS)HHPheﬁN%exNQm,nél(’éD)I‘@HOR

GOBTNBER 2 OCTRLS 2T BitoBy Al by ofn R R aiew:

was le'ﬁahdm%raéa&mdwa@uﬁ/ SRIIRATRIHh hra_ﬂﬁge ﬂoalkyl substituted
rodug% peak el uting mn was col [ ected and

witly g HR T mwwtgtedewﬂh@sﬂ?ﬁ 1 G- 10xefralld swbstiguted with 0-3 R”,
nelSr&yREAXS L Al 18Rl ibd withD-3 R L EirAl- TRty 1 slb8ited with 0-3

R%, and heterocyclyl substituted with 0-3 RZ,

R?! and R?* are each independently selected from -OH, C,.j¢alkyl substituted with
0-3 R , aryl substituted with 0-3 R® , Cs.jocycloalkyl substituted with 0-3 R23
heterocyclyl Ci. malkyl substltuted w1th 0-3R% , Ce. loaryl Ci. 1oalkyl substituted with 0 3
R%, and heterocyclyl substituted with 0-3 R%;

each R% is independently selected from =0, halo, trifluoromethyl, cyano, -
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Table 1. Characterization data for Exanples 29-36
precursor yield HRVS exanple (as shown in LRMS (ESI)
found) Exanple #) (% 1687 1 (2 1pCivEBD009/000096
1265 3 (20, C32H4 1G&IN6O,, (M+rH) 29 | 5 1 3M+2H), 843 8
(100, M+H) 844 2 147, 844 2 140 C34H 6GIN7/O9 (M+H) 30
2 78 855 6 (100, I\/H-H) 428 5 (24, M+2H) 855 2671 , 855
CO6RY, IHEO)R™( cxso)mmzripz caw EH,OR0, -0¢HD)R?, -0C(=0)OR?, -
807. 26
OR 8098%%'0%3420 1(% C(s -N%sﬁ?%ép OONRP?H%‘O)&%%W
B 3 % 26 72p2 80 R4
NECHERRL 8o %sﬁ‘i B 5880 TPk 73?9@2%
N{R8),8-NHAGH)NHREY -NQRY ) N3, Qeqa)NH@ai“ zce(%n)mm

OB 66 Hob (s mEErol e o0 b sl o dienoh L W%lgé

6c%cloMk et 6@2 %}IP(O H}f@ﬂlg 9%00@%%9%%@?72%ﬁet3@c§éy1

2MkI—aachggg)ISZn@epEOGQntMSbkcte@mB@TNB@ afkiyk; H)lkeml 2gcloslkyl,

oAk dea bbbl a2 ARV AR 8IS no

alk’dS afboh§l, hétefRNYE IR edyic KR, IdterbOR1F1AIKRI, @F‘cérBorYW ch
I i ni um conpl exes of the aforenentioned exanpl es

are Pe ispathicd protegtingamewi@afl purity val ues for each
conplex .ak in Table 2. Using a | ead-shi el ded
Vi aIJl gago uggron oﬁ%f he product of Exanple 2 (0.350
Ny, @h&3m thobhpouhdcompvisbldiéest 0fe Selatoitihoisds treat ed
wWth [153Gd] GJC 3 (75 nL of a 12.5 nC/nL solution in
0.5 NHC) in one portion at 22 C. The vial was capped

2.USI N compound as in claim 1, wherein X is nitrogen.

3. A compound as in claim 1, wherein X is oxygen.

4. A compound as in claim 1, wherein X is sulfur.

5. A compound as in claim 1, wherein X is phosphorus.
6. A compound as in claim 1, wherein:

X is nitrogen,;

R' is hydrogen, alkyl, arylalkyl, or alkylarylalkyl;

R? and R® can be the same or different and are hydrogen, alkyl, alkylaryl, aryl,
arylalkyl, alkylarylalkyl, or heterocyclylalkyl,

R* is alkyl, alkylaryl, aryl, arylalkyl, or alkylarylalkyl,

wherein at least one of R', R%, R3, and R* is substituted with a chelator moiety;

7. A compound as in any preceding claim, wherein R?or R® -comprises-the

following structure,
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a rubber stopper, secured with an alum numcrinp ring,
then heated to 95 C (H20O bath) and nai ntai ned 20 m n.
wW@\Raenswenl i ng to 22 0C, a 25 nL aliquot was rRODUS09/000096

and
The

anal yzed by HPLC to confirm conpl ete conversi on.
crude reaction mxture was then purified by HPLC

on a Phenonenex Cosnosil C 8 colum (4.6 x 250 nmm)
using a 6. 7% m n gradi ent fR 0- 100 % MeCN at 1
m./mn with detection using iplfine INUS b-Ram and PDA
(220 nm nodul es; 25 mM NH QAT 'was enpl oyed as the
wREEROUS conponent. Product-contai ning fractions were

col |
anal
r adi
f or

hdtdro

ected, concentrated under reduced pressure and
iyisdlbanidng t he af orenentioned nethod to determ ne

heni cal it Vi bl e 2 [ '
SRSERGEA SBHLAY, oA SRR AL B R0 0 o
le #) 1 37 100 2 38 100 3 39 100 4 40 100 5 4

1 95.06 42 98.7 7 43 99.1 8 44 96.6 9 45 99.3 10 46
74.5 11 47 96.3 12 48 68.2 13 49 100 14 50 100 15 5 1

ff*l%l %7 430@po 5 an3 gregelan gty Mkl ot o toriphsdt 10
ollowing structure,
"N,
Hl?l/\"f\
RY ;
wherein
nis 0-6;

R is selected from hydrogen, alkenyl, and alkyl; and
R? is selected from alkyl, aryl, cycloalkenyl, cycloalkyl, heteroaryl, and

heterocyclyl.

10.

11.

moiety.

12.

13.
(1D,

A compound as in claim 8, wherein

nis 1 or2;

R’ is hydrogen; and

R? is selected from alkyl, aryl, cycloalkyl, and heteroaryl.

A compound as in claim 1, wherein R' comprises the at least one chelator moiety.

A compound as in claim 1, wherein R* or R® comprises the at least one chelator

A compound as in claim 1, wherein R* comprises the at least one chelator moiety.

A compound as in claim 1, wherein the compound has a structure as in Formula
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25 6 1 100 26 62 100 27 63 100 2 8 64 100 Exanple 65
Ex-Vivo Bl ood Vessel Binding Assay Aorta bearing

wa@edveng®el er oti ¢ pl ague was obt ai ned from New PERUSI069/000096

white rabbits that were balloon stripped along the
abdom nal aorta and placed on a high fat diet (0.5%
chol esterol) for 16-22 weeks. Vascular injury was
produced with a 4-F Fogalﬁle/) cat heter along the
abdom nal aorta and right ¥Pliaienoral artery. This
procedure generates an am e "&toeﬂ‘%con'pl ex | esion
devel opment with a |ipidgyi core covered by a
fibrous cap in rabbits. ﬁarvested aorta sections (0.5
cn) were incubated with 0.138DnC of |53CGd-1 abel ed
ound hat fered saline (450 n)

buf
or 4 afnﬁcegﬁcaoll# aécepltﬂn%lg %g eﬁeé)? a‘l”dil “'%s removed and
anal RZRAIBY, RG], 9 cldakeY, alGTaoy antgﬁhadyn!yl ,fabyl, afhialkyl,

ti ssue section was then washed w t Phoslx()hate buffered

alkylpryiadkylaalikoxny apioxyalkile Alkexxeashrnylidgteraakyh hetermayclyl, or
hét&gy@lgﬂyﬁ%ul?s&&u@e(?ﬁqtﬂqgé %]t!lgzﬂ?l)nelcl{élatgmol% Jer nat ant
was en reénoved, e wa

shing process repeated and the
tisswmi d-6nally counted on a gama counter. The anount

of conp ound ound to the |ssue rmned as a
perc%n’tséﬁlé‘:'é tropphydipgsmp l@ehwcr@ﬁ ding to the

§ 0' || ¥ Rpio Rl MekPalCo A %unémloc}dtlgagk'ﬁ férdrogst ind

e = X 100 Tota in test The dat'a for
hqne'pcmhylage conpound bound to pl aque-bearing aorta is
collected in Table 3. Table 3: Ex-vivo bl ood vessel
bi ndi ng data exanple # % bound 3 7 12.8 3 8 19.1 39

1415 8A4091 Bugd AS 131 c?ﬁcim71 4uherehd 12 dbnpotnd hadta éndcturd ad iPFormula
(III)
RZR?

4
HoN N.o-R

o)
(I1I)

or a pharmaceutically acceptable salt thereof, wherein

R? and R? can be the same or different and are hydrogen, alkyl, alkenyl,
cycloalkyl, alkylaryl, alkylcarbonyl, aryl, arylalkyl, alkylarylalkyl, alkoxy, alkoxyalkyl,
alkoxycarbonyl, heteroalkyl, heterocyclyl, heterocyclylalkyl, or carbonyl, and at least
one of R? and R? is substituted with the at least one chelator moiety; and

R? is alkyl or arylalkyl.

15. A compound as in claim 1, wherein the compound has a structure as in Formula
Iv),

RZ

T
Ri AN R
r;l/ﬁ( 0
H O
av)

or a pharmaceutically acceptable salt thereof; wherein
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49 9.15024.2526.95730.6587.3595.260 30.9
6 119.96 2 17.1 6 3 11.7 Exanple 66 In-Vivo ApoE
wobwsmsMer t a Upt ake Studi es The apol i popr ot ei nPE/SWOEY00096
knockout nouse is a nodel of hyperchol esterol em a that
devel ops atherosclerotic lesions in the
brachi ocephalic artery, the aortic arch and the
abdoRri Balkydailkenyl, My clealkst, anflaklylaatkogyelkdf haeretlkyh or
accel erate plaque formation and c ounds, were tested
heferogyeiy Akl SRRt erwisB Mo st eAskane helhtes moiels
conplpﬁrbjg. were adm nistered at 0.3-0.4 nCi/kg to
anesthetized nmice in a single, bolus injection via the
tail vein. Blood sanples were collected via the tail

bet wegn 0-30mi.n t. injectjon far pharmcoki netic
5 an argsﬁséelﬁﬁad ﬁ"ioEgﬁgé'r ar f&lﬁyﬁ'ﬁﬁﬁ(fgﬂ’ Pl et%‘ﬁa[r}f:l’r?‘nfior
heidrdSpgyihaiadvesting. The aorta was first flushed with
sali ne through the left ventricle exiting via the
f enol als allgil er atybatkylenoved from the heart to the renal
bi furcation; additional biological sanples were al so
col l ected (bl ood, nuscle, liver, kidney, bile, urine,
1d1ear A cofr@Bufid ad iBRLY Preceiing cRii@aWherel@e atRhg@ne @R€lator moiety
i nnom nate artery). Al sanples were wei ghed and
10 hasdhestagturer radi oactivity; uptake is expressed as a
percentage of injected dose pgy1 gram of tissue
(¥ D/g). Aorta uptake, aorta.o blood ratios and aorta
to heart ratios are sunmmarizegyzi n Table 4. Table 4.
ApoE nouse aorta uptake, aorta:heart and aorta: bl ood
whertind$’ iaarheteroqtorakandeR haml B’ #arclr the sahear diffeomt andhxsdydrogen
(9% D%gg 37.10.4+1.4 16.2 4.2 38 11.60.8 20.5 5.5 39
orga CREIFTOr MYey- 11. 4 40 3.610.3 8.4 3.4 4 1 2.010.1 20. 4
7.2 42 8.111 . 1 18.0 8.0 43 6.011.7 9.0 2.7

15 17. A compound as in any preceding claim, wherein the at least one chelator moiety

has the structure,

wherein D' and D? can be the same or different and are hydrogen or a chelator moiety.

20 18 A compound as in any preceding claim, wherein one of D' and D? is a hydrogen

and the other is a chelator moiety.

19. A compound as in any preceding claim, wherein one of D' and D? is hydrogen

and the other is a chelator moiety selected from

AN

(#NH\N/Q:COZH g%yﬂﬂtcw

p

,_HQZC../(%NC:G)Q oo G, Nﬁ)w
o /é)u Hozc\@r/ \_(/)X\H;C%H

b B

25
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44 8.410.2 12.5 3.2 45 9.010.2 12.1 2.1 46 0.910.2 4.9
1.1 47 4.710.4 4.8 0.7 49 4.910.2 22.9 5.5 50 10.412.4

wa005/080722 52 6. 111 .2 9.2 2.0 53 1.510.1 4.2 0Or@&r/582009/000096

2.510.5 5.3 1.2 55 3.012.3 8.8 1.0 56 8.511 .8 21.2
5.5 57 11.110.3 17.8 5.058 6.1 0.2 17.9 6.5 59 8.21.3
15.4 3.7 60 18.4+2.4 25.2 9.8 6 1 19.30.2 20.4 10.9 62

11.8+1.4 22x 7 63 8.7+0.4 13.0 6.0 Ie 67
I n-Vivo Rabbi Aorta Upt ake St udr sr S
Bhbi

was i nduced i and Wi te Cbg)
with aortic Ne Pl i al inj u (vi de pra)
fol | oned b . 5% chol est er ydiet fdrw22

weeks. HQ’é‘st 1c QQ:rHe adm ere

Nat ®01- 80%
nCi/kg to an thetrzed rabbrtsr \@gg (/
i nj ectio”ROyt@/t he margi nal ear, vein | ood erplses
wer e coIIected fromthe cent A3 ear artery at 0, 2, 5,
whereil0, 15, 30 and 60 min post injection. Rabbits were
eut hani zed at 60 mn post injection for tissue
har veqt,igny s( blandd armmblilmepblildeerlydrﬁ;raed ki dney, liver,
spl een, heart Iun é on lr]al i ntestine, stonmach,
t est ¥sVghdnf § Ao d'é cpgndenfly lidm | ganent and ri ght
ear). Abdom nal aorta (upper, mddle, and | ower) and
|l eft and right fenoral arteries were also collected.
20N | Aaepireyndas i chringhd avherdn assayed for
radi gactiv expressed as percentage of
I nj eg’f}e%’tu%édgu%%%gé&r(g’rnén?f tissue (D' g). Aorta
upt afand gard éachQ. bl ood ratios and aorta to heart
ratios are sunmmarized in Table 5; a conparative
anal ysi s between pl aque bearing and non-plaque bearing
21, abbJth%rﬂ;%uﬁJi ﬁm&rlﬁ}ﬂ fedvhefdh! € 5. Rabbit aorta
rtalheart and aorta:blood ratios f)laque
rabbotr sant,nelx armbpare eastairpl e # aorta aorta
aorta. heart aortatbl ood aorta: heart aortatbl ood

22. A compound as in claim 1, wherein the compound has the structure,

oy T~

C02H
L 2 oo
7\

CO,H
23. A compound as in claim 1, wherein the compound has the structure,
C
COZH

HZN/\H/ /\©\/H §>
(_N NZ_COzH
N\
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(BDgSD) (D gSD) 37 0.0870.010 4.6 2.1 . . -- 38
0.1030.002 5.1 2.4 0.1960.023 11.0 5.1 60 0.1080.012
wd2@9a89%2D. 1870. 022 6.4 3.8 62 -- -- -- 0.159 BCHUS2089/000096
Exanple 68 In Vivo Rabbit Aorta MR
| magi ngAt her oscl erosi s was i nduced in New Zeal and
Wiite male rabbits (3 kg) with aortic ball oon
endot hel i al injury (vide supra) followed by feeding a
0. 5@6cholest et for 22 weeks eries of
24r e- fOBROPS a3 mfgee heVREreiB 4 ?wowﬁia%%ﬁrw%
then injected with test conpound (i.e., Exanple 31) at
0.1 mol / kg via the margi nal ear vein and i mges
acquired at specified time intervals. iy i mges were
acquired at 4.7 T using an 8.5 cmfi el of V|em1 256 X

255 matri x uagn% a bl ack b!ood f|OMFS?E§% gH

spi necho mnet rked incre of'N “pe”itmage
intensity in the ggrta (ri ed strugure) was
observed short y a t em |n ectlon sanpl e i mages are

provi ded HO,E! I be evident to one skilled
in the art th\f/ esent di sclosure is not limted
to the foregoi ng™ Iu trative exanples, and that it

can be enbodi ed i nHker specific forns wthout
departing fromthe essential attributes thereof. It is
therefore desired that the exanples be considered in
281 | ReIRRRLRI &Sinl dlélﬁﬁt NRldriiR t1REh B®as fleGlrudre,
referencé being made t'o the appended cl ai ns, rathér
than to the foregoing exanples, and R | changes whi ch
come within the neani ng and range of>~equival ency of
the clains Q¢e:therefore i nt ended to e ﬁ@braced
t herein. ai med o I a
(r), (1), or a hcal l e sa

ar
t her eof mherein XNi he eroaton1 Rl i s hydrogen,
al kyl , aldgey q;ﬁs al kyl aryl al kyl ,

k

al koxyal kyl , “h te or heterocyclylalkyl R2 and
R3 can be the S dlfferent and are hydrogen
al kyl, al kenyl, dyei®al kyl, al kylaryl, al kyl carbonyl,
aryl, aryIaIkyI, aIkyIaryIaIkyI, aIkoxy, al koxyal kyl ,
al koxycar bonyl , heteroal kyl, heterocyclyl,

2det eAQ,‘éM{-Hth@H(M' olaiftf 1 Wé?&ﬂ)ﬂlne casbuid h'a§th%|s|6’ﬁkture
al kenyl , cycl oakgy al kyl aryl, al'kyl carbonyl, aryl,
aryl al kyl, al kyl 9 al kyl , al koxy, aIkoxyaIkyI
alkoxycarbonyl IkyI, het erocycl yl, or
het erocycl yl al kyl, wherei@ each RL, R2, R3, and R4 is
unsubsti t Wd oF‘subsbLLyﬂed itk _one or nore of the
foll owi ng: al kyk{/aj kenyl , %MI , al kylaryl,
al kyl car bonyl , arka ryl al kyl , (I aryl al kyl,
al koxy, al koxyal kyl , C&HKoxycar bonyl ,: heHeroaIkI,
het erocycl yl, or HzN/\j( ‘O/\\[fi]

O

27. A compound as in claim 1, wherein the compound has the structure,

136



10

15

20

heterocycl yl al kyl , -NR19R20, -SH, -S(Pg), -OH,
- PR19R20, -P(O R2 1R22, -CX2H, O hal o,

wo eaoblogmmennet hyl , cyano, - CO2R24, -C(=0) R24, PCT/US2009/000096
-C(=O N(R24) 2, -CHO, -CH2OR24, - OC(=0O) R24,
-OC(=0) OR24, -OR24, -0OC(=O N(R24)2, -NR24C(=0) R24,
-NR24C(=0) OR24, -NR24C(=0) N(R24) 2, -NR24SQ2N( R24) 2,
- NR24SO2R24, - SCBFlpo RR24, -SR24, - S(=0) R24,

- SO2N( R24) 2, - N( < NHC( =S) NHR24 , =NOR24, N2,
-C(=0 NHO?\>24 C( ) NHNR 4E§24 - OCH2CO2H,

2- (I-nnrpho hoxy chel ator noiety; R19 and
R20 are eac Fnd gﬂ% glec dyf rom hydr ogen

G -ioal kyl substi t aryl substituted
with 0-3 R23, C3- 1OCy kyI substitutedi with 0-3
R23, heterocyclyl al kyl substhutaf +fHD- 3 R2
C6-i oaryl - |oalkyl substituted Wt h 3, and

heterocyclyl substituted with 0-3 R23 ."R2 1 arid R22
are each independently selected from-0OH, G -iCal kyl
substituted with 0-3 R23, aryl substituted with 0-3
2803, ACRENOHCAE5AN KgMPESBEt i t uted with 0-3 R23,

het e t ted wwith 0-3 R23, C
-1 oa£rgﬂ@%dooga%??égg%h%?#ﬁe%&%th 0-3 R23, and

het earmoityaging agenbisdundud dek atil¢dst GheXheRBor;meiagh R23 i s

i ndependently selected from =0, halo, trifluoronethyl,
cyano -C2R24, - O)R24, -C(=O N(R24) 2, -CHO

g CH2 L : .
Qagérg( ) feg el %@%&e d&nf&g?cg)dgar%z is ’an echogenic
Swmmm“(mpﬁer 2 Wmﬂm@t@ﬁ)rbw a NR2IBEARRAMetal ion, a

feﬁeﬁfgﬁﬁlc n%%(’i S %\8@ A}opwom;}l&t-ed iﬂg}r&ddoxsotope or

RR4R24, - CI:HZCOZH 2-(l-mo f holino)ethoxy,
al kyI C2 4al kenyl , C3-6cycl oal kyl, C3.
6cyc|oalky|nethy| C2- 6alkoxyalkyl aryl substituted

(?Mnfjgpgi;ﬂ%é]g%fc a%e%{' {I?h‘ne? 3, om 1 ’the 1%1 Em&l %yptsns alq(aramqgnetlc

méttional kyl , al kyl aryl, alkylcarbonyl aryl , aryIaIkyI
aIkyIaryIaIkyI, al koxy, al koxyal kyl , alkoxycarbonyl,
het er oal kyl , heterocyclyl, heterocyclylalkyl or
arb ' r

3t caarenogit daPol gl B ek Wi 5#8?1?6&3;0%% GHIID.
| east one chelator noiety. 2. A conpound as in claim

wherein Xis n e A conmpound as in claim1l
%her/élcﬂ;?%()? e %%?Vb%‘ﬁfla‘g‘ Sﬁ‘ét?ﬁ% INgREENLIS fy gpmma-erhitting
ra%?sfo?dﬂé ofkp b§itr§Hle§ertmg5ad16t56Qg9 Qéleéjte@?roh{" 'ghaan Bicu, Ga, ®Ga,
rein i s phosphorus conpound as in claimi,
mmhe(hin. X is nitrogen; Rl is hydrogen, alkyl,
aryl al kyl, or alkylarylal kyl; R2 and R3 can be t he
same or different and are hydrogen, al kyl, alkylaryl,
33ryl A ddgnbstt ent &f d¥iep 8/ v elfeth ,theodna{}ﬁ'isﬁé agat hd fk |§M’heture
R4 is alkyl, alkylaryl, aryl aryl a
aIkyIaryIaIkyI,
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wherein at |least one of Rl, R2, R3, and R4 is
substituted with a chelator noiety; 7. A conpound as

WO pooasg90pz ecedi ng claim wherein R or R3 conprPCEES1008000096

followi ng structure,wherein nis 0-6; and Rz is
sel ected fromal kyl, aryl, cycl oal kenyl, cycl oal kyl,
heteroaryl, and heterocyclyl. 8. A conpound as in any

precedi ng ¥ wherein R2 or R3 conprises the
foIIovvinure, RV% > ; wherein nis O-%T Ry is
sel ected ffom y rogAn, al kenyl, and alkyl;jand Rz is
sel ect ed from cl oal kenyl aI kyI
het er oaryl , and he erocMA co

claim 8, wherein n9s 1 or r OandRz
is selected fromalkyl, aryl, cycl ,, %T)Q
heteroaryl. 10. A corrpound as in clai % R1
conprises the at |east one chel ator |e - 11, A

conpound as in claiml1, wherein R2 or conprises the
at | east one chel ator rml ety 12. AQ:on‘pound as in

Ia| m ere WSk t le st
h ol étdl eﬁ?m F}gcl drrp erel hlh & pgnosiic, gnniﬁas V\%le rstI cture,
t he conmpound Amas a structure as in Fornula (H,(H or

a phar rraceutil:\al |y acceptable salt thereof; wherein R4
is al kyl, al kenyl Hcycl oal kyI al kyl aryI

alkylcarbon k al kyl bkyl
al koxy, al koxyal r‘ﬂbon I oal kyI
het erocycl yl , heter ocC cI Ng%% ted W|th
the at | east one chel at or noi et p— E)N ;

sel ected from hydrogen, al kenyl, an and Rz i's
sel ected fromal kyl, aryl, cycl oal Ken , cycl oal kyl,
heteroaryl, and heter ocycl yl. 14. /ATonpound as in
claim1l, wherein the conpound has a structure as in

Forrmula (HI), (111)

35. A diagnostic agent of claim 28, wherein the diagnostic agent has the structure,

Ph

: S

\\ -
Gd
o KN/ \\N\O

N, .CH
\O/ 3

L'l

0o

36. A diagnostic agent of claim 28, wherein the diagnostic agent has the structure,

Ph
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or a pharmaceutically acceptable salt thereof, wherein
R2 and R3 can be the sane or different and are

whyawogwe? al kyl, al kenyl, cycl oal kyl, al kyl arptT/US2009/000096

al kyl carbonyl, aryl, arylalkyl, alkylarylalkyl,

al koxy, al koxyal kyl , al koxycar bonyl, heteroal kyl,

het erocycl yl, heterocyclyl al kyl, or carbonyl, and at

| east one of R2 and R3 is substituted with the at

eas ne chel at or .ie and R4 is al kyl or
31 ot Ao SEae R BBt ot R in o digroEtY aesdl Bps the sigucture,
conpound has a str tu as in Formula (1V), (1V) or a
pharmaceutical ly a ce tabIe salt thereof; whereinRl is

al kyl, al kenyl | kyl, aryl al kyl, aIkoxyaIkyI,
heteroalky5 ‘\ Mrocyaiylalkyl substituted with

the at | east\ orfe iety; nis 0-6; Rz is
sel ect ed froﬁhgykﬂkeiéky#L~ gal. kenyl , cycl oal kyl ,
het er oaryl , cycl ﬁc; R4 is al kyl or

aryl al kyl . 16 conmpound as i n&n prq$ed|ng clalm
wherein the at Jeast one chel ator nmaj ety has
structure, wherein X is a heterlbedtony af¥ Dd D2
can be the same or different and are @ydrogeng?r a

chelator noiety. 17. A conpound as in any preceding
claim wherein the at | east one chelator noi ety has

n h
4 ae AR oot S YT E 0B apRR0s RGeS gy B8 bl
noiety. 18. A conpou©a5§§ in any preceding claim

wherein one of D1 an is a hydrogen and the other

is a chelator noi ¢ty . A conpound as in any

precedi ng Cb&%fT\ pheNsim pe of D1 and D2 is hydrogen

and the other cHe aigﬂrnniety sel ect ed

fromwherei n o, ’/// N arRgFty ar e each

i ndependent |y ang-v, w, H are each

i ndependent |y 1 20. A conpouno as ¢l ai m 19,

wherein o, r, s,gt, and u are each 1 q are
S /\%thgreln ,

each 2. 2 1. A conpound as in claithl
s, t, v, w, x and y are each 1.

39. A compound of Formula (V),

RZR3
RP. N. _R*
u o)
o}
V)

or a pharmaceutically acceptable salt thereof; wherein

R’ is a hydrogen or an a.-amino protecting group;

R? and R can be the same or different and are hydrogen, alkyl, alkenyl,
cycloalkyl, alkylaryl, alkylcarbonyl, aryl, arylalkyl, alkylarylalkyl, alkoxy, alkoxyalkyl,
alkoxycarbonyl, heteroalkyl, heterocyclyl, heterocyclylalkyl, or carbonyl; and

R is hydrogen, alkyl, alkylaryl, or alkylarylalkyl,

” wherein .ea‘ch Rz, R’ and R;1 ia unsu.bstituted 0} suBstituted with one or more of
the following: alkyl, alkenyl, cycloalkyl, alkylaryl, alkylcarbonyl, aryl, arylalkyl,
alkylarylalkyl, alkoxy, alkoxyalkyl, alkoxycarbonyl, heteroalkyl, heterocyclyl, or
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22. A conpound as in claim1l1, wherein the conpound has
the structure, 23. A conpound as in claim1l, wherein

wo b@opsreppund has the structure, 24. A conpoundP@EUB2I909/000096

claim1, wherein the conpound has the structure, 25. A
conpound as in claim1, wherein the conpound has the
structure, 26. A conpound as in claiml, wherein the

hereroppalpldIkyh s NRHIR % t-6HG tS(Pe), -OH, -PR ERAD R@IRER3, ACOLH) 0, halo,

wherein the c wnd has -t he s LAr e
t@%@%ﬁg‘ﬁyl@%@nt@%ﬁ%nﬁ&ﬁ@ﬁﬁp LN by H0RY, -
olaf(sépsﬂ“, Q)CE(E@)Ukz‘?[@R@[‘-O@%gNR@%?UNRZ"@{Q@)R“, N¢‘et=0)0r*,

east one %hel at or nol et4y. 2 54 A |4a_gnost| c a (43nt o]
NRACHFQBY(RADs -NRA' SO (R g iR *S@eRT’, SO-4h -80RGeSRE', -

SR s Ol ar SN s PP SivenSe " HBRT R sy HOR™,
-CEINHNR SR @HIE O D -{ 12RoRIAh&RE0x, or a chelator moiety;

positron-emtting radi oi sotope, or an X-ray absorber.

30. R"ginddRio etei eaclnipulepensiendy s¢lestedfromHisidedgent Geroalkyl substituted

! @ agent, 1.s.a metd C t ion. .31, 23
WHTEE RS, AOF Ripelifedh PRR DEREEE: bt Rt ain e
haabaycl'ylool.ioslkﬁd&ubbﬁmtedm¢h A 3AVAgDOS Ay ECRgayl afbsttuddvith 0-3

28, Wherein the inmaging a(gentni S a gamma-emtting
Ry agndheterosyrdylgubgiuied Maf &diR ti ng radi oi sot ope

sel egtied ,fy20 \ ¥ : :

oach. B9 1 Teach Wepay piGited AT OIE Ehaflsponged win
08i RAgrerglt substitgedtwiltag- 3R, G4 pesetaatleyl 3dbstifited aipth@si RE,

agent of clalim 28, wherein the,;diagnostic agent has .
helfrecqIY St uplky! %@.Stlweéi%gh%-ét o @wﬁé-me&aff»ﬁbzgfuted with 0-3

R¥NEELhdlebbec Il RERAGEE igd®AR?Mas the structure, 36. A
di agnostic agent of clalm 28, wherein the diagnostic

ageneach isnedetendarttiyrse]eded fromi~8y halst iriflumgenethyif cyano, -

bR PR 5 BN s RO R TIE BB QR EVOR™ -
s sy, oot cuyos e it
NB§1StOzM_B%4ézofT}\&%/‘\‘,ﬁé)n\%f4n-SE%BPfsS@;TR}BZS%mSBéﬁnsﬁ%)a%‘, AR, -
NERTEeP PR THaR05 a0 SR P RPRER e Pl tr
000K 1-nidisbaoythosy, o kRSP ORYAIkert Yt ce RVAIRYIKE.

alkylarylalk%l, al koxy, al koxyal kyl, al koxycarbonyl,
HElOBIKSHIRDY], Chealle ek pryl SHBRtEwISs yith0-aIRe yland peterocyelyl;

car b?&&‘.' 24 ?ﬁapg%&ge;t}tg%’s‘%fe%&%rfmé’hﬁgg’geg%@W&?ﬂ}@snyl,%cloalkyl,

al kyl'aryl a each
aliuplaridsdlk yloardonydr arsy lastlalk vk, elitylsirylhlkeh elkoxy nakexyatkyt,he

S L e PO o

al kopy is AkPpYRbIHe ordlfsoxycar bonyl, heteroal kyl,
het erocycl yl', orheterocycl yl al kyl, -NR19R20, - SH,

-S(Pg), -OH, -PR 19R20, -P(O R2 1R22, -CORH, =0, hal o,

rifluoronethyl an -CO2R24 , -C(=O R24, -C(=O N(R
4‘;4) oA CopRaund g sy sidii 30, VEEFLD) R4, C(oc( ):0) CRZ4,C( i 0?222
- G:(RQSN{&BZ&%R; Bod\B2 4ot QR 24, - NR24C( =0 OR24,
-NR24C(=0) N(R 24) 2, - NRRASO2N(R24) 2, - NR24SQRR24
- SOBH, 1s-lsdpreen, alk gRowralkylaglalkyIReubstingawitRas pmino group.
-N(R24) 2, -NHC(=S) NHR 24 , =NOR24, N2, - C(=0) NHOR 24,

41. A compound as in claim 40, wherein R* is
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- C(=0) NHNR24R24, -OCH2CO2H, 2-(l-nmo f holino) et hoxy,
or a chelator noiety; R19 and R20 are each
wo paepgmdent |y sel ected from hydrogen, G -i Cal RgT/US2009/000096
substituted with 0-3 R23, aryl substituted with 0-3
R23, C3. i0cycloal kyl substituted with 0-3 R23,
heterocycl yl -G -ioal kyl substituted with 0-3 R23 ,

CB- 14 i .ioal kyf\stbstituted with @-3 , and
het er oc I s,ga%titut ed h ONF‘ R23. nd\ R22
are each™>h ently seNééted Trom-0OH, C.iCllHeyl or

substituted with 0-3 R23, aryl substituted with 0-3
R23, C3-iO0cycl oal kyl substituted with 0-3 R23,
het erocycl yl - G -i oal kgl~substitutdtwi th 0-3 R23
Co-ioaryl-G .iQal kyl Substituted wwth 0-3 R23, and
het erocyclyl substituted with 0-3 R23 ; each R23 is
i ndependently selected from =0, halo, trifluoronethyl,
4y anA,compGaRdR2slin, claifii FOMHRAin tHe(co@)piR2 A3 23 stnchiie as in Formula
-CH2OR24, -0OC(=0) R24, -0OC(=0) OR24, - OR24,
(VIbc(=0) N(R24) 2, - NR24C(=0) R24, - NR24C( =0) OR24,
-NR24C(=O) N(R24) 2, - NR2ASERN6ER24) 2; - NRRASO2R24

-SBH, -SM@R24, -SR24, -S(= , _RB2N(R24) 2, -
N(R24) 2, - NHC(=S) NHR 28ocH) 4, N2, -C(=0 NHCR 24,
-C(=0) NHNR24R24 , - OCH2CO2H,02- (I - nor phol i no) et hoxy,

G . 5al kyl, Cral kenyl, C3-6cygjoal kyl, C3-
6cycl oal kyl met hyl ,  C2- 6al koxfy:!? kyl . aryl substituted
o pHarMaceutiédlly aRepthskcalpeieedar] ; each R24 is
i ndependently sel ected from hydrogen, al kyl, al kenyl,
cycl oal kyl, al kylaryl, alkyl carbonyl, aryl, arylal kyl,
| kyl, ar.yl . 3l I nyl
ot o agegiy wop SR yPeHHE SHpanfy AR FRIGRE in Pormuta
(i@, bonyl; and Pg is a thiol protecting group. 40. A
conpound as in claim 39, ,wherein: Rp is hydrogen, Boc,
or Fnoc; and Ris hyd? ey al kyl, or al kylaryl al kyl,
substituted with g Miplp~ 1. A conpound as in
cl ai m 40, wherein R4 is4d. Qﬁ in claim39,
wherei n the conmpound has a structdre™as tn Formul a
(Vl), (VI) or a pharnaceuti%ghby acceptabl e salt
thereof. 43. A conpound as in claim39, wherein the
orcophaomactuheal lyaacseptakle sale thesedfn Forrmula (MI1), (V1) or
a pharmaceutically acceptable salt thereof. 44. A
conmpound as in claim39, wherein the conpound has a
461 1 URLAERRoaRd AdlinkPim3 R wh¥éldih the(dhpolin®hasa structure as in Formula
Ogharnaceutlcally acceptable salt thereof. 45. A
Hdpound as in claim39, wherein the conpound has the
structure, 46. A conpound a% in claim39, wherein the
conmpound has the structur

T H
: 4
BocHN/\[(N‘o’R
o)

(VIII)

or a pharmaceutically acceptable salt thereof.

2

45. A compound as in claim 39, wherein the compound has the structure,
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47. A nethod of treating a patient conprising the
steps of: admnistering to the patient a diagnostic
w@o@ns®s2 i n any preceding clainm and acqui ri NBCEOS2009/000096
i mge of a site of concentration of the diagnostic
agent in the patient by a diagnostic imaging
technique. 48. A nethod as in claim47, wherein the
treating conprises d&fecting, imaging, and/or
nonitoring elastin-ri tissues in a patient. 49. A
nmet hod as in claim47, :whddein the elastin-rich
tissues are wthipo g a |, uterus, |ung,
skin, and/or liganents. §0. A d agujn claim 47,
wherein the treating conprises detecti ng, inmaging,
and/or nonitoring the presence of coronary plaque,
carotid plaque, iliac/fenoral plaque, aortic plaque,
4¢.enah campennd ad iacpleem 38, adeeinfheanoymnpannd hasathe segctale,
aneurism vasculpgis, other diseasesppf the arteria

wal | , and/ or danpge or structural changes in
| i ganents, uterus, Iungs or skinin a _athent.
BocHN N-om BocHN/\n/N*OH
or o .

47. A method of treating a patient comprising the steps of:
administering to the patient a diagnostic agent as in any preceding claim; and
acquiring an image of a site of concentration of the diagnostic agent in the patient

by a diagnostic imaging technique.

48. A method as in claim 47, wherein the treating comprises detecting, imaging,

and/or monitoring elastin-rich tissues in a patient.

49, A method as in claim 47, wherein the elastin-rich tissues are within the arterial

wall, uterus, lung, skin, and/or ligaments.

50. A method as in claim 47, wherein the treating comprises detecting, imaging,
and/or monitoring the presence of coronary plaque, carotid plaque, iliac/femoral plaque,
aortic plaque, renal artery plaque, plaque of any arterial vessel, aneurism, vasculitis,
other diseases of the arterial wall, and/or damage or structural changes in ligaments,

uterus, lungs or skin in a patient.
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