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the I nvention [0001] This invention relates to novel

styryl pyridi ne conpounds, the uses thereof in

di agnostic imagi ng and inhibiting anyloid-13

aggregation, and nethods of naking these conpounds.

Background Art [0002] Al zheinmer's disease (AD) is a

progressi ve neurodegenerative di sorder characterized
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Alzheimer's Disease, Lippincot, Williams & Wilkins, Philadelphia, PA
(1999), pp. 359-372).

[0003] Amyloidosis is a condition characterized by the accumulation of
various insoluble, fibrillar proteins in the tissues of a patient. An amyloid
deposit is formed by the aggregation of amyloid proteins, followed by the
further combination of aggregates and/or amyloid proteins. Formation and
accumulation of aggregates of P—amyloid (AB) peptides in the brain are
critical factors in the development and progression of AD.

[0004] In addition to the role of amyloid deposits in Alzheimer’s disease, the
p.resence of amyloid deposits has been shown in diseases such as

Mediterranean fever, Muckle-Wells syndrome, idiopathic myeloma, amyloid
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[0007] While the exact mechanisms underlying AD are not fully understood,
all pathogenic FAD mutations studied thus far increase production of the more
amyloidogenic 42-43 amino-acid long form of the AR peptide. Thus, at least
in FAD, dysregulation of AB production appears to be sufficient to induce a
cascade of e{rents leading to neurodegeneration.' Indeed, the amyloid cascade
hypothesis suggests that formation of extracellular fibrillar AB aggregates in
the brain may be a pivotal event in AD pathogenesis (Selkoe, D. J., "Biology

of B-amyloid Precursor Protein and the Mechanism of Alzheimer's Disease,"
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Symp. Radiopharm. Chem., Uppsala, Sweden:94-95 (1997); Lorenzo, A. and
Yankner, B. A., Proc. Natl. Acad. Sci. U.S.A. 91:12243-12247 (1994); Zhen,
W., et al., J. Med. Chem. 42:2805-2815 (1999)). The most attractive approach
is based on highly conjugated chrysamine-G (CG) and Congo red (CR), and
the latter has been used for fluorescent staining of SPs and NFTs in
postmortem AD brain sections (Ashbumn, T. T., et al., Chem. Biol. 3:351-358
(1996); Klunk, W. E., et al., J. Histochem. Cytochem. 37:1273-1281 (1989)).
The inhibition constants (K;) for binding to fibrillar AR aggregates of CR, CG,
and 3°-bromo- and 3’-iodo derivatives of CG are 2,800, 370, 300 and 250 nM,
respectively (Mathis, C. A, et al., Proc. XIIth Intl. Symp. Radiopharm. Chem.,
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antibodies, serum amyloid P protein, or other probe molecules have provided

some selectivity on the periphery of tissues, but have provided for poor
imaging of tissue interiors. '

[0012] Potential ligands for detecting AB aggregates in the living brain must
cross the intact blood-brain barrier. Thus brain uptake can be improved by
using ligands with relatively smaller molecular size (compared to Congo Red)
and increased lipophilicity. Highly conjugated thioflavins (S and T) are
commonly used as dyes for staining the AP aggregates in the AD brain
(Elhaddaoui, A., et al., Biospectroscopy 1:351-356 (1995)).

[0013] A highly lipophilic tracer, ['*FIFDDNP, for binding both tangles
(mainly composed of hyperphosphorylated tau protein) and plaques
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gmour&s o[f amy101d deposits in AD. In the AD patient group, ['C]6-OH-

BTA-1 retention was increased most prominently in the frontal cortex. Large
increases also were observed in parietal, temporal, and occipital cortices and
in the striatum. ['!C]6-OH-BTA-1 retention was equivalent in AD patients and
comparison subjects in areas known to be relatively unaffected by amyloid
deposition (such as subcortical white matter, pons, and cerebellum). Recently,
another !'C labeled AP plaque-targeting probe, a stilbene derivative- [''C]SB-
13, has been studied. In vitro binding using the [*H]SB-13 suggests that the
compound showed excellent binding afﬁﬁity and binding can be clearly
measured in the cortical gray matter, but not in the white matter of AD cases.
(Kung M-P, et al., Brain Res. 2004;1025:89-105. There was a very low
specific binding in cortical tissue homogenates of control brains. The Kd
values of [PH]SB-13 in AD cortical homogenates were 2.4+0.2 nM. High
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18R PRkits kP Rlethdd WP ULRriminis & tupbandiawbilisy to inhibit
noni nvasi ve techni que for inmaging and quantitating
aamylbisi prothip aggregation. g patient. In addition, it would
be useful to have conpounds that inhibit the
aggregation of anyloid L] nyl oi d
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pharmaceutically acceptable carrier or diluent.

[0018] The invention further provides a method of imaging amyloid deposits,
the method comprising introducing into a patient a detectable quantity of a
labeled compound of Formulae I, Ia, II and III or a pharmaceutically
acceptable salt, ester, amide or prodrug thereof.

[0019] The present invention also provides a method for inhibiting the
aggregation of amyloid proteins, the method comprising administering to a
mammal an amyloid inhibiting amount of a compound Formulae I, Ia, II and
III or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof.

[0020] A further aspect of this invention is directed to methods and
intermediates useful for synthesizing the amyloid inhibiting and imaging

compounds of Formulae I, Ia, II and III described herein.
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pharmaceutically acceptable salt, ester, am de or
prodrug thereof. [0019] The present invention also
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hpfmaegeaatge.esent i nvention and their respective binding
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|ﬁ025]of nﬁ%&%§r§%V§E%§Ynasect?onsé [0027] Fig. 7 depicts
tebective binding databi | ity of F-18 | abel ed tracers toward
pool el human. L1 Y&k, 0 b OMdarray bARE ESctioks.
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were average of duplicates.

[0028] Fig. 8 depicts specific binding of ['F]2 to pooled AD and control brain

tissue homogenates. Gray and white matters were dissected from the cortical
regoins. High specific binding was detected mainly in gray matter. The
values presented are the mean + SEM of six measurements. Relatively low
binding was observed in white matter homogenates. In contrast, homogenates
of control brain, either grey or white matters, showed significantly lower
specific binding of ['%F]2.

[0029] Fig. 9 depicts: (top) HPLC profile of compound ['*F]2; (bottom) UV
trace of non-radioactive reference compound 2, (350 nm). HPLC condition:
Agilent 1100 series; Phenomenex Gemini C-18 column 5p 250 x 4.6 mm,
CH:;CN/Ammonium formate buffer (1 mM) 8/2 v/v, 1 mL/min. Rt. 6.34 min
(radioactive), 6.05 min (UV). Retention time gap was due to the detector

configuration.



[0030]

regoi ns. High specific binding was detected mainly in
gray matter. The values presented are the nean A SEM

wo@Roogiixe7akasur ements. Rel atively [ ow bindi ng M&BUS2007/007400

observed in white natter hanobgenates. In contrast,
honogenates of control brain, either grey or white
matters, showed significantly |ower specific binding
of [18F]2. [0029] Fig. 9 depicts: (top) BPLC profile
of conpound [i 8F]2; (bottonm) UV trace of
non-r adi oactive reference conpound 2, (350 rim. HPLC
condition: Agilent 1100 series; Phenonenex Gemni ni
C-18 columm 5 250 x 4.6 mm  CH3CN Amoni um f or mat e

buffe ' '

(radit&gﬁﬁig%;§gi%§6q$ﬂi¥ﬁkéftﬁé?gﬁ?Jgﬁgg?ﬁgngg%.mas

due to the detector configuration. WO 2007/126733

PCT/ WS2enpdund b FormalalETAI LED DESCRI PTI ON OF THE

I NVENTI ON (00301 A&on‘pound of Formula I, R7 Al-A2 A3

J)n\ R2 AS M R-/\|Rg or a ceutically '

acceptabje=salt therg&of; where{n, n ks an integer from
' ! ) e t]ﬁaRZtlwree, of At,

As is N, |the other€“are -CH or -CR2 as

; is sel ect®d fromthe group consisting

of: a. -(CH2)pNRaRb, wherein Ra and Rb are

of Rdstpemdeniticylly hychptapde salCheteof; Ryhierein, n is an integer from

hydr ox i -4)al kyl _or I - al kvl { S:

op 5 iaheBer 0wy Bbeks of AT KX 4, M3l ASis2Y, he
ot aveyCTI dr A0RT hypermitted; R! is selected from the group consisting
of:

a. | ~(CH;),NR®R®, wherein R* and R® are independently
hydrogen, Cis alkyl, hydroxy(Ci4)alkyl or halo(C;.
4)alkyl, and p is an integer from O to 5;

b. hydroxy,

c. C14 alkoxy,

d. hydroxy(Ci4)alkyl,

e. halogén,

f. cyané,

. hydrogen,

h. nitro,

i (Ci-Ca)alkyl,

j- halo(C;-Cy)alkyl,
k. formyl,
L. -NHCO(C,4 alkyl), and

m. -OCO(Ci4 alkyl);

R2 is selected from the group consisting of:



e. hal ogen, f. cyano, g. hydrogen, h. nitro, i.
(Cil-A)alkyl, . halo(Cl-C4)al kyl, k. fornyl, 1.

WO MNiHO®¢dZ33 4 al kyl ), and M -OCQ(Cl-4 al kyl); R2r/UUS2007/007400
selected fromthe group comsisting of: W 2007/ 126733
PCT/ US2007/007400 9 Rao R31 1 _ _p ), Z R32 R33
wherein g is an integer froml to 10; Z is selected
fromthe group consisting of hal ogen, hal ogen
substituted benzoyl oxy, hal ogen substituted benzyl oxy,
hal ogen substituted phenyl (Cl-4)al kyl, hal ogen
substituted aryloxy, and a hal ogen substituted C6_10
aryl, or Z can also be hydroxy; and R30, R31, R32 and
R33 are in each instance i ndepengdently selected from
the group consisting of hydr n, hydroxy, Cil-4

al koxy, Cl4 al kyl, and hydro -1)a|k¥I or Zis
hydroxy; R3o R31 Z i-—§)-<g —S(CR' /RYYE (70 R32 R33
wherein g is an integer from1l R¥ Bf, R' and R3' are

rﬁ{%% N Glro? 7 Rlskihiedterdnd thd gréup dodistihig of
gé‘%qf%’fg %%ﬁgz anéﬂR33 are as descr%r %I above;
uamgcas ShaRenY substituted benzoyloxy, halogen substituted benzyloxy,
halogen substituted phenyl(Ci4)alkyl, halogen substituted aryloxy, and a
halogen substituted Cs.10 aryl, or Z can also be hydroxy; and R, R*, R* and
R*? are in each instance independently selected from the group consisting of
hydrogen, hydroxy, Ci4 alkoxy, C;4 alkyl, and hydroxy(Cis)alkyl; or Z is
hydroxy;
R30 R31
w
q
é—(CR"Ry) (—o
R32 R33 ,
wherem q is an integer from 1 to 10, R* and RY are hydrogen, hydroxy or C;.4
alkyl; tis 0, 1,2 or 3; and Z, R, R3 I R3? and R*® are as described above;
R RO R v
R37
—0
i

R40 R36

LETNY

wherein Y is selected from the group consisting of halogen, halogen
substituted benzoyloxy, halogen substituted phenyl(Ci4)alkyl, halogen
substituted aryloxy, and halogen substituted Ce.10 aryl; U is selected from the
group consisting of hydrogen, hydroxy, halogen, halogen substituted
benzoyloxy, halogen substituted phenyl(Cis)alkyl, halogen substituted
aryloxy, and halogen substituted Cs-10 aryl; and R*, R%, R, R*, R®, R* and
R* are in each instance independently selected from the group consisting of
hydrogen, halogen, hydroxy, Ci4 alkoxy, Ci4 alkyl, and hydroxy(Ci4)alkyl;



R37 -0 11 Roo R R39 U wherein Y is selected fromthe
group consi sting of hal ogen, hal ogen substituted
whenzoyd7exy, hal ogen substituted phenyl (Cl-4) ab&yiU$2007/007400
hal ogen substituted aryl oxy, and hal ogen substituted
C6_10 aryl; Uis selected fromthe group consisting
of hydrogen, hydroxy, hal ogen, hal ogen substituted
benzoyl oxy, hal ogen substituted phenyl (Cl-4)al kyl,
hal ogen substituted aryloxy, and hal ogen substituted
C6.10 aryl; and R34, R35, R36, R37, R39, R39 and R40
are in each instance i ndependently selected fromthe
group consisting of hydrogen, hal ogen, hydroxy, Cl..4
al koxy, Cl-4 alkyl, and hydroxy&Cls4)@t kyl ; WO
2007/ 126733 PCT/U82007/007400 36 4 RY R37 _
-(CR'RY)i O 11’ §3 ' 'R' and R3' are
hydr ogen, hydroxy or Cﬁ:i”alkyl t/\s 0, 1, 2 or 3;
and Y, U R34, Ras, R36, R37, R and R'0 are
as described above; iii. NRR', whergH at, Ieast one
of R and R' is (CH2)dX, where X is hal og
wheeéiarRitind I are hy@fogeaaydioxsonfi+ alkyljdrs Or br% ar };904;Y,

$shgke Qfs7 j I r he group
l(tfgﬁ)stgt ﬁg 84 ﬁ‘ a‘gﬁdé’ﬂd Repfeeas ?%‘i%eh apm(éCl 4y al kyl ,
and hydr oxji{.C1- NmRk,yWhenem aﬂ\lé'aﬁ or(eObf RA pad RSH is (CHZ)dX
wher | east
IS B BB Sy B PTG n LR 8, PRt
thﬁ&nbﬂRP AndR" iNecledtbe rfrcmﬁ tﬁé geoup &nmsﬁmgecbfehy@dgémdam
t
alky% gzrﬂgklaﬁgnrl}s, 3%121 droxy&yli aqg)%n CL. .

iv. NR'R"-(Ci4)alkyl, wherein at least one of R’ and R" is

(CH)¢X, where X is halogen, preferably F or g and d is an integer from 1 to

4; the other of R' and R" is selected from the group consisting of hydrogen, Ci-
4 alkyl, halo(C;.4)alkyl, and hydroxy(Ci4)alkyl;

V. halo(C.4)alkyl; and

vi. an ether (R-O-R) having the following structure:
[halo(C,.4)alkyl-O-(Ci4)alkyl]-; and

R” and R® are in each instance independently selected from the group

consisting of hydrogen, hydroxy, amino, methylamino, dimethylamino,
Ci4 alkoxy, Ci.4 alkyl, and hydroxy(C;.4)alkyl.

[0031] Preferred compounds include those where the halogen, in one or more
occurrence on the structure, is a radiolabeled halogen. Also preferred are
compounds wherein the halogen is selected from the group consisting of I,
1237 125p 1311 g g 7'Br, F or '°F. Especially preferred compounds are
those that contain 'SF. Compounds containing '’I are also especially
preferred.

[0032] Useful values of R! are listed above. Preferred values are hydroxy or
NR°R°(CH,),-, wherein p is an integer from 0 to 5, and R® and R® are
independently hydrogen, Ci4 alkyl or (CHz)aX, where X is halogen, and d is
an integer from 1 to 4 Useful values of p include integers from O to 5.
Preferably, p is 0, 1 or 2. Most preferably, p is 0 such that R! represents



4 al kyl, hal o(C14)al kyl, and hydroxy(C1-4)al kyl; wv.
hal o(Cl-4)al kyl; and vi. an ether (R-O-R) having the

wo edozo2d788) structure: [ hal o(Cl-4)al kyl - O ( CLAyGI/Kg10p7/007400
and R7 and R8 are in each iinstance i ndependently
sel ected fromthe group consisting of hydrogen,
hydr oxy, am no, nethylam no, dinethylamno, Cl-4
al koxy, Cl-4 al kyl, and hydroxy(Cl4)al kyl. [0031]
Preferred conpounds include those where the hal ogen,
in one or nore occurrence on the structure, is a
radi ol abel ed hal ogen. Al so preferred are conpounds
wherein the hal ogen is selected fromthe group

N'%QQ’SS a4 J'Eeq'er%d efrtbozlﬂi"} ts, % eifiet In tl@ mefd BF para/Bsitidn

specially preférre ounds, are  those { hﬁ;
relivedd the:h&Epeoﬁ(vmlmdgds Acmfe@reﬁu elof R IEAREF Wherem

eqsgfm al(,irb%\vggg rre(fr;%%; f%%_}g i 1U'1nV@'i§J€§.be&mEé1atams

e droxy or
praRakbic GHa) mc,- Cibesleyh i methydn il’mfergély ppemiRE @nd, Ry s

hxc@p%]rg jgiReb gi: 1? één d@ﬁﬁg?‘%&t Xneqxgl g&gg prglgerﬁ)l?l ﬂ@(lln R®GLnd

eger from
RY atdmitHys. e fadotivél preferel v|a1uenccﬂ Riuis hiydrager Algor prefegredgre

3-'85’@ o eg %81? f}agﬁ:f%g;glﬂpg t%)ogﬁeicgg ér%%e A Mue RBEE.
Sﬁgfﬂ)ﬁ&ﬁ%ﬁ%)%{ 08B 40well-kndira B thel aat. pr ef er r ed errbodl ments,
I's_ei

the met
00331 o Sashnehue sy oo b BB e
oNﬁaﬁbﬁ fﬂhﬁftslm Raostépisfefﬂblﬁr&elﬁdmwndastﬁrmhym GgeIt is

Cl-4 al ky In this enbodinment, it is preferable
esmtallwrmeiexredthatnmsqng met hyl . Pr ef er abl y one of Ra

[0034] a”d '%? 'ﬁi}o cfﬁ‘eal‘atlﬁ%ﬁcﬁ tisfehcd irtlelsyhdenslyebleared
hy st prefera both Ra and Rb are nethyl .
ﬁ‘ﬁmtﬁher grrupf @pnedtm@l ehmqlrogen,, gyﬁ%yo)@}mnm Jgethy amino,

SRR P L ARG pby oo
déeimigey thmmn’ameoﬁ/\h’f hnck RS \gmoup{(sX preseyttin t{l@ggtgpound If
ARl e orile 4 Bkter LALBISLE if BB fnddhcb of R and
B @k eaikl dan Bheiffepdni drond any othef wame bfth @d Rt Irspreferred
eelr?tg)oed(l:rlngllltls,y P ec{ ﬁﬁ r:;1:reedeatc dro g;eg in every instance.

[0035] Useful values of R? include substructures 1, i, ii, it iii, iv, v, and vi, as
depicted above. In preferred embodiments of Formula I, R? is either in the
meta or para position relative to the respective bridge. Preferably, R? is
substructure i or ii. Also preferred are substructures i' and ii'. In these
embodiments, useful values of q include integers from one to ten. Preferably,
in a compound where R%isiori!, qis an integer from 1 to 5. Most preferably,
q is 1 to 4, especially 3 or 4. In substructure i or i, useful values of R, R,
R and R* independently include hydrogen, hydroxy, Ci4 alkoxy, Ci4 alkyl,
and hydroxy(Ci4)alkyl. Preferred compounds include those where one or
more of R¥® R R and R* are hydrogen. More preferred compounds
include those where each of R*’, R*!, R* and R is hydrogen.

[0036] In substructure ii or ii', useful values of Y, U and R, R¥ R, RY,

R*®, R* and R® are described above. Preferred compounds include those

where U is hydroxy.



[0034] Useful values of R7 and R8 are in each instance
i ndependently selected fromthe group consisting of
whyaroges hydroxy, am no, nethylam no, di metPgI/a8i000007400
Cl-4 al koxy, Cl-4 alkyl, ana hydroxy(Cl-4)al kyl. The
value of n determ nes the nunber of R and R8
group(s) present in the conpound. If present nore
than once in a particular conpound, in each instance
of R7 and R8 the value can be different from any
other value of R7 and R8. In preferred enbodinents,
R7 and R8 are each hydrogen in every instance. [0035]
LBefuI val ues of R2 include substructures i, i', ii,

[0037] pr of e¢l 'gg cor%%(ﬁ:ndgq CIYIH? t'ﬁ_oc’se gi‘rrﬁﬁ&ﬁﬁg v@ﬁéﬁe&t lé&t one, no

, R is either in
rdre thatmﬂhﬁeeo of Aar Az, 05 Muiand Asds &, iand tlntboﬁhn@ qr@ BT &

bri Pr ef er abl re i ii. Al'so
s PEREetu I BanBLyPhed RN g & O
[0038] enmbodrrafmied, compifuuhs wilFoamubf I pcludel thase ¢ompuds Whamm
one_to ten. Ie ablg 1|n a conpound where R2 is
AyisiN, hayingd %FP PYipgLO ™A 1 to 5. Most preferably,
qis 1to 4, especial In substructure i or
i', useful Val y 8 R33
|ndependengfy [ A, hydroxy, Cl1-4 al koxy,
Cl-4 al kyl% ~and hydroxy(Cﬁ 4) al kyl . Preferred .
conpounds include_ those where o nore o
wareinand i 5 andanen RO ‘Hf‘é‘??gf‘r"é@%’ alkyl, 2
is %gm d dbe% WHE ot BAHEin frofaL o 6f EREhpl&3af pisddred
drogen [0036] In substructure ii or ii
qnndsal tof Y, U and R34, R35, R36, R37, R38,
R39 and R40 aresdescribed above. Preferred conpounds
i ncl'tide tfiosy ler /T Ns _hydr o~ WO-2007L ¥26733
PCT/ U200 97400 R [#037] Useful conpounds i ncl udé
t hod® conpolinds where at |east one, no nore than
three, of A, A2, A3, A and A5 is N, and the others
are -CHor -CR2 as pgrmtted. It is nmore preferred

that N be 3 on|A4. [/663 Pref er.r ed conmpounds
of Formula InrC =T rase COfomﬂﬁag\%Lerein A4 is N,

having the fol | ow=ng fornmulae~R2\ z // 9 ,Ro N

b

wherein q is an integer from 1 to 4; such as,
H

HaC, — 18
3 >‘| o \ / o /\/O\/\O P 6
H N .

H 2
[0039] Other preferred compounds of Formula I, when R? is ii, include:
" —~ < :
O~
HiC N

and

18F
Hac\ — /—C 18’
X o OH
)~
H N



H wherein R and kb are independently selected from
hydrogen or &t-C4 alkyl, Z is as described above and
W@2008/124133 nt eger from 1l to 5. Exanpl es of prefRCT/E007/007400
conmpounds include: H3 G 213H3C H H H wherein q is an
integer from1l to 4; such as, H H3 Q H H [0039]
G her preferred conpounds of Formula I, when R2 is ii,
include: 18F H3 Q 18 N\ \ \ OOH H3C N and leF
H3CG\ 18 \ / \' \ ~ O OH H W 2007/126733
PCT/ US2007/ 007400 13 [0040] In another aspect, the
present invention is directed to conpounds of Formnula
I, having the follow ng structure: Re Al=A2 A3 n R |

[0040] | her Bfanogﬂ% 25 ec‘%lr ]ff«% %J’éﬁﬁgﬁqg Qitu%gi!eﬁ t8addmpounds of

e as one
Formula I, having the followmg structure:

A1_—A2

\
QJ\W A

L]

or a pharmaceutically acceptable salt thereof, wherein: at least one, no more
than three, of A;, Az, Az, Ay and As is N, the others are -CH, or -CR? as
permitted; n is an integer from 1 to 6; R! includes all useful values described
above, preferably hydroxy or NR®R(CH,),-, wherein p is an integer from 0 to
5, and R? and R are independently hydrogen, Ci4 alkyl or (CHz)eX, where X
is halogen, and d is an integer from 1 to 6; R? is selected from the group
consisting of:
R30 R31
i
o o
R32 R33
wherein q is an integer from 2 to 10; Z is -Ch;

30 R31

i'
oo

R32 R33
wherein q is an integer from 1 to 10, R* and RY are hydrogen, hydroxy orCia
alkyl; t is 0, 1, 2 or 3; and Z, R*’, R, R* and R* are as described; and Z is -
Ch;
R30 R31
——0 o—2
R32 R33
wherein Z is -Ch, R*®, R*', R* and R* are as described above, and



than three, of Al, A2, A3, A4 and AS is N, the others
are -CH, or -CR2 as permtted; nis an integer froml

W@ 20068/12¢%33 | ncl udes al |l useful val ues descri bedPCHDS2087/007400
preferably hydroxy or NRaR#§CH2) p-, wherein p is an
integer fromO to 5, and Ra and Rb are independently
hydrogen, Cl-4 alkyl or (CH2)dX, where X is hal ogen,
and d is an integer froml to 6; R2 is selected from
the group consisting of: RBO R31 1 _( O)4 Z R32
R33 wherein g is an integer from2 to 10; Z is -Ch;
R30 R31 Z +(CRRY)f- ~q ( O R32 R33 wherein g is an
integer from1l to 10, R' and RY are hydrogen, hydroxy
or Cl-4 alkyl; t is 0, 1, ¢ Qfes 3geand Z, R30, R31,
R32 and R33 are as descrlbe ' Yis - Ch; R30 R31
11 -0 --Z R32 R33 V wher , R30, R31, R32
and R33 arﬁ as described a oveg\and WO 2007/ 126733
PCT/ US2007/'007400 14 R34 R35RRa

R U
wherein Y is -Ch; U is selected from the group consisting of hydrogen,
hydroxy, halogen, halogen substituted benzoyloxy, halogen substituted
phenyl(C;4)alkyl, halogen substituted aryloxy, and halogen substituted Ce.10
aryl; and R*, R¥ R? 6 RY, R, R* and R™ are in each instance independently
selected from the group consisting of hydrogen, halogen, hydroxy, Cis
alkoxy, Ci. alkyl, and hydroxy(Ci)alkyl;

iii'

wherein, R* and RY are hydrogen, hydroxy or Ci4 alkyl; tis 0, 1, 2 or 3; and
v, U, R*, R¥, R¥ RY, R*®, R* and R* are as described above;

iv. -(CHy)w-O-Ch, wherein w is an integer from 1 to 10;
V. -Ch; and
vi. -(CH,),~-Ch, wherein w is an integer from 1 to 10;

wherein, the moiety "-Ch" is a chelating ligand capable of complexing with a
metal to form a metal chelate. Many ligands are known in the art and are
suitable for use as a labeling moiety for the compounds of the present
invention. Those of skill in the art will understand that such ligands provide a
way to label compounds and the invention is not limited to particular ligands,
many of which are interchangeable. Preferably, this ligand is a tri- or
tetradentate ligand, such as N3, NS, NSz, Na and those of the N,S» type,

represented by, but not limited to, the following structure:



il Rao R38 R39 U wherein Yis -Ch; Uis selected
fromthe group consisting of hydrogen, hydroxy,
wh2a000g27133 hal ogen substituted benzoyl oxy, hal oRETUS2007/007400
substituted phenyl (Cl-4)ahkyl, hal ogen substituted
aryl oxy, and hal ogen substituted C6_10 aryl; and R34,
R35, R36, R37, R38, R39 and R4 are in each instance
i ndependently selected fromthe group consisting of
hydr ogen, hal ogen, hydroxy, Cl1-4 al koxy, Cl.4 alkyl,
and hydroxy(G -4)alkyl; R34 R35 R36 R37 --(GR'Ry)t O
I[l'i' Rao Rae Rag U wherein, R' and R3' are hydrogen,
hydroxy or Cl-4 alkyl; t is 0, 1, 2 or 3; and Y, U,
R34, R35, R36, R37, R}8, R39 a,lgd R40 are as descri bed
above; iv. -(CH2), g O|Chgr Wl wV i S an integer from
1to 10; v. -Ch; apdfvi. -( )VWE:h, wherein wis an
integer from1 to X+~ whereip ~<the moiety "-Ch" is a

chel ating |igand capabl & of onpl 8xing with a netal
to forma metal chelatg el gands are known in the
art and are swtable f orrisuge Fas a | abel i ng noi ety for
the co ou

00411 S| (RO in vipet o ok Lt Pristte o Cafl R’ R
ROV tCMlzd R‘-’? RdWaR‘i ®R'P, am"é: andoRffourdin emdh hismncwmiepﬁmnﬂy

no Imte 0 t
seigeter c HEPRYed Pepg"aé’fé? g‘?’%ﬁﬁt{?g t??dshlfqrm‘gy %f P ?ﬁﬁ’?‘)
nﬁ&ﬁfrl@ﬁ‘ﬁﬂ& adlﬁletl\lg‘%gﬁﬂlo, Eys blkesy N3 4 w@ dnamydwm@m)alm

hose of the pres b t
Whm toggnplexed matly @) m&w nsglcg =] &%m- e, \ﬂéhzg%/ﬂ%gtef%%wmg
BGIHS2007/ 007400 15 R1 R11 RO SRP RPS R12 R43

R10 R11

i \“/ R12
Nl

R15 R14
[0042] Additionally, a rhenium radioisotope can be complexed with the

tetradentate ligand, rather than technetium.- When the chelating moiety is not
complexed with a metal, RP are both hydrogen, or can be any of the variety of
protecting groups available for sulfur, including methoxymethyl,
methoxyethoxymethyl, p-methoxybenzyl or benzyl. Sulfur protecting groups
are described in detail in Greene, T.W. and Wauts, P.G.M.,, Protective Groups
in Organic Synthesis, 2nd Edition, John Wiley and Sons, Inc., New York
(1991). frotecting group R’ can be removed by appropriate methods well
known in the art of organic synthesis, such as trifluoroacetic acid, mercuric
chloride or sodium in liquid ammonia. In the case of Lewis acid labile groups,
including acetamidomethyl and benzamidomethyl, RF can be leﬁ. intact.
Labeling of the ligand with technetium in this case will cleave the protecting
group, rendering the protected diaminedithiol equivalent to the unprotected
form. Further, several ligands of the general N,S; type are known, and can be

used interchangeably without changing the scope of the invention; and



- NH HN R44 RleR13 Rte Rla 100411 wherein R'. is

hydrogen or a sul fhydryl protecting group, and RO R1O,
woly1RE23 R13, R14, R S, R16, R43 and R44 ar ePCTUSEOTI007400

i nstance i ndependently seliected fromthe group

consi sting of hydrogen, hydroxy, am no, nethylam no,

di net hyl am no, Cl.4 al koxy, Cl- al kyl, and

hydroxy( G -4)al kyl .  When conpl exed with a nmetal such

as 99m Tc, -Ch has the followng structure: RlL Rl11

RO STI~VRai NRI4 RL RI3 R s Ria[00421

Addi tionally, a rheniumradioi sotope can be conpl exed

with the tetradentate |igand, rather than technetium
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hods we nown in the art .o n|s
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mat yl .
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id RReR> A0 eitf R Nard PRV ihakPeherddy rsy&ageﬁl % ¢4 glkgRMvia this

protecting group, rendering the progect .
editmdimenti iths prefergblevihatahe Cro aﬂqyg is ippthyl- e&%ﬁfag]ryo‘?% of R

?ﬁfﬁmﬁfhgdg(? & fhe bingPRAE, Ol ?ﬁ %&?Q@ﬁ@thﬂ?o%dth/ke 2Bl R

used 1 nterchangeably ‘without )
b arghylg Arhmh&cpxpﬁerm‘d vallee thRem hYﬂTOXZ&n éhlggopreferred for R

a%g 91@ %grzo%?g%haecyey §&m1m£t1%QZﬁ Ql‘QtO tﬂig body metabolize or degrade to

the preferred values of R! listed above. Such groups are known in the art to
constitute a prodrug and the groups capable of forming prodrugs are well-
known to one of ordinary skill in the art.

[0044] Useful values of n include integers from 1 to 6. Preferably, the value
of n is from 1 to 4. Most preferably, the value of n is from 1 to 3. Tt is
especially preferred that n is one.

[0045] Useful values of R7 and R® are in each instance independently selected
from the group consisting of hydrogen, hydroxy, amino, methylamino,
dimethylamino, C,4 alkoxy, Ci4 alkyl, and hydroxy(C;4)alkyl. The value of
n determines the number of R” and R® group(s) present in the compound. If
present more than once in a particular compound, in each instance of R’ and
R® the value can be different from any other value of R’ and R®. In preferred
embodiments, R’ and R? are each hydrogen in every instance.

[0046] Useful values of R? include substructures i, 1', ii, iii and iii' as depicted
above. In preferred embodiments of Formula I, R? is either in the meta or para
position relative to the respective bridge. Preferably, in a compound ‘where R?
is i or i', q is an integer from 2 to 5. Most preferably, q is 3 or 4. In

substructure i or i', useful values of R®, R®, R® and R* independently



R7 and R$ are in each instance independently sel ected
fromthe group consisting of hydrogen, hydroxy,
wa@piona267aet hyl am no, di nethylam no, C 1-4 al KBXEUSI807/007400
1-a al kyl, and hydroxy(C 11yal kyl. [0043] Preferred
val ues of Rl are hydroxy or NRaRb(C)42)p-, wherein p
is an integer fromO to 5 and Ra and Rb are
i ndependent|y hydrogen, Cl-4 alkyl or (CH2)dX, where
X is halogen, and d is an integer from1l to 4 Useful
values of p include integers fromO to 5. Preferably,
pis O, 1 or 2. Mst preferably, pis 0 such that Rl
represents NRaRlI'. In preferred enbodi nents, Rl is

)iyl
1n%iud|3eﬁa{dr5v]%etnb %ygf@éya 9; aRosy, gcgavgllkgg agei ny&v;fyma ) ng”
memm mrﬁ;ammde 1Mu®@oswbﬁr§mmf§°rﬁyé i%gé?n xsa‘% d o
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erably one of Ra and Rb is
RﬁbemR”tlhhydxtolgen |s Cl 4 al kyl, such as methyl or

bot and pemPe R ¥ aRieRe,
(0047} R | gn ﬁk’/‘?ﬁ%ﬁ&? Rf gf)ufo’r err eﬁﬁgtglr?w gr elﬂgn%@gr oups
RPhadd Rf% 6 dasbribiell sbowt.i Preférradocanipounds inaledenibess wherg U

degrade to the preferred values of R [|isted above.
is¥di0%Y-oups are known in the art to constitute a

[0048] Pr Pfjr{g%ﬁﬁ%rr%ﬂlﬁngﬁ We&ﬁpﬁ)&c&nmunl‘dls rvwhiemg) opc,om wgre thes
- _known to one or di par i in 2
ﬂP@MQﬁ Aus ry IA3‘z/a"r“ué‘%‘1 g% ‘ﬁ 8?(%35 eé%]é‘ltrr 5 Fr ons i°F0 ™
pBrmffleal 8f Rlpr¥ferdedenatat bily coib of A Afzr AR A, biod As idWNsthat it
preferably, the value of nis froml1lto 3. It is

iedpecially preferred that n is one. [0045] Usef ul
[oo49] Val ueg plouRRf aéﬁéi:t Riheafr8sdnd ib@gfioh s diracted ito degempientl of

sel ecte fromthe group consisting of hydrogen,
Forohubadl, havingide frlewingiusBre: di net hyl am no, Cl4

al koxy, Cl-4 allkyl, and hydroxy(Cl-4)al kyl. The val ue
of n determin er of R7 and R8 group(s)
present inf If present nore than once in
a particular ﬁqpﬁ Ridnce of R7 andi R8
t he val ue rom3anhy other value of R7
and W In preferred , _t‘f{‘é # and R$ are each
hydrogen in every inst arfte. Usef ul val ues of R2

I nCl de sub £ ' Whiref Gt ddst 0AS, no more
B v h

ﬂhanlﬁlﬂebﬁoté#xt,ﬂez Az A Iaad HatiaNo rthﬁpaﬁhars qssesCH o7 ef Ry
o the‘hﬁﬁ‘g&fﬁb \é%' FI{ 1den{:)gﬁlgllﬁn eger r om @%.aqlz n
Mamt imdtgices abl indegendaenﬂy oseldcted nfrom the group consisting of
hydrogen, halogen, Ci4 alkyl, cyano, carboxy(C;.s)alkyl, trifluoromethyl,
nitro, halo(C;4)alkyl, formy! and NRR’(CH2)p-, wherein p is an integer from
0 to 5, and R® and R’ are independently hydrogen, Ci+ alkyl or (CHz)eX,
where X is halogen, and d is an integer from 1 to 4; in addition to the values
listed above for R' and R?, R' and/or R? can independently also be hydroxy;
R? is selected from the group cons1st1ng of hydrogen, halogen, Cis alkyl
cyano, carboxy(Ci.s)alkyl, triftuoromethyl, nitro, halq(CM)alkyl formyl,
NRR’(CH,),-, wherein p is an integer from O to 5, and RS and R’ are
independently hydrogen, Cy4 alkyl or (CH3)sX, where X is halogen, and d is




substructure i or i', useful values of R30, R31, R32
and R33 independently WO 2007/ 126733 PCT/ US2007/ 007400
wdaZoornzd7ezle hydr ogen, hydroxy, Cl-4 al koxy, Clrar/akio91/007400
and hydroxy(Cl-4)al kyl. Pneferred conpounds i ncl ude
t hose where one or nore of R30, R31, R32 and R33 are
hydr ogen. Mre preferred conpounds include those where
each of R30, R31, R32 and R33 is hydrogen. [0047] In
substructure iii or iii', useful values of U and R34,
R35, R36, R37, R38, R39 and R40 are descri bed above.
Pref erred conpounds include those where U is hydroxy.
[0048] LBefuI compounds i ncl ude those conpounds wher e

. 18A¢h RStV |
aer%?ﬁ?f F‘i‘ﬁ)@’ ot Lerré1 zlflg&%&?tﬂ}{l A%é%eﬂ@ger mtted. 1t hﬁ,

Sﬁ(‘aﬁfﬁ)@[eq that if only one of Al, A2, A3, A4 and A5 is

N, that [ 0049 t t, th
pr es&?t‘s %‘?ﬁ?f’é‘%‘f?%ﬁ‘t}’%gﬁ‘? ec%néggflgoge(r:oﬁ;gﬁﬁd of °

Formul a | la, hawtpngalkyiehibpl | omi ng structure: X. RS R

At=A ARs Il 3 R4 5 -Aa or a pharnmaceutically
accept abl &-sal t€ H@Fgﬁ?és erein: at |east one, no

more than thragudrety,Al, A2, A3, A4 and AS is N, the
others are -CH, -CR3 or -CR4 as permtted; R5 and RS
are |ndepéhdentq3y4"’rp§‘a’f=3bgen or Cl1-4 alkyl; R and R2,

in each igst anNR6R7(€H2 Q@@p&ﬁ@iismﬂ@et Ednf Od:mi,haad
group consistin

rogen, Cl4
cyano, car boxy (&l aBS‘aRiWe 1?4%%?@%?‘8(@4{9?‘3“’ 4 ragcyl or
hal o( Cl - 4) al kyl (cﬁggﬁy%hé}%@( NG ¢atRnd d is s iiteged ffom &

an integer from 5, and R6 and R are
i ndependent |y h§0d4',ogen Cl-4 alkyl or (CH2)dX, where

Xis halog n, 10¢S mq,lnteger froml to 4; in
addltlontothe va ceM

g Cs-10 aryl,

h. heteroaryl,

1. heterocycle,

j- heterocycle(Ci4)alkyl, and

k. Cs.scycloalkyl,
wherein said phenyl(Cia)alkyl, Cesio aryl, heteroaryl, heterocycle,
heterocycle(Cis)alkyl or Cag cycloalkyl is substituted with one of the
following: Ci4 alkylthio, Ci4 alkyl sulfonyl, methoxy, hydroxy,
dimethylamino or methylamino; and, X' is hydrogen, 'Fluoromethyl,
¥ luoroethyl, Eluoropropyl, 1251, 1237 1y, 18p 7By, "Br or Sn(alkyl)s;
provided that one of R', R, R® or R*'is NR6R7(CH2)p-. In another
embodiment, it is also provided that one of R!, R? or R is hydroxy.

[0050] Useful values of R® and R® include all the values listed above.
Preferably, R’ and R® are independently hydrogen or a C4 alkyl such as
methyl. Also preferred, R! and R?® are independently hydroxy,
monomethylamine or dimethylamine.

[0051] Useful values of R® include all those values listed above. More
preferably, R is hydrogen, 18F1uoromethyl, '®Fluoroethyl, 8Etuoropropyl, %I,

1231 1311 or 18F
5 .



listed above for RL and R2, R and/or R2 can
i ndependently al so be hydroxy; R3 is selected from
w0 b@7gesp consi sting of hydrogen, hal ogen, Clpar/aki91/007400
cyano, carboxy(Cl.5)al kyl, 19rifluoronethyl, nitro,
hal o( C14) al kyl, fornyl, NR6R7(CH2)p-, wherein p is an
integer fromO to 5, and R6 and R7 are independently
hydrogen, Cl -4 al kyl or (CH2)dX, where X is hal ogen,
and d is WD 2007/126733 PCT/ US2007/ 007400 18 an
integer from1l to 4, 18Fl uoronethyl, 18Fl uoroethyl, 1
8 Fl uoropropyl and Sn(alkyl)3i R4 is selected from
the group consisting of. a. CIA alkylthio, b. Cl-4

[0052] al ky# ogﬁ’l{l% of- Rhyaglﬁow iftludelaft Bkkoxies Qisted above

NR6R l) jerein is an integer fromoO t F ah
PRAcmbly, ' and R nmp@dqmmeyﬂmlwﬂw@ﬁ 013 - (thaﬁ‘%y Sgeh as

n%%)dx where X is halogen, and d is an integer from
f. phenyl (Cl-4)alkyl, g C6-10 aryl, h.
[0053] het erwfftlﬁ;dl valuds. oftiet mchldpcﬁlbthqse values listed above. Preferably,

Rk e S 1ty nedii g AR ERRCY
(0054) Nt ORI vl of D yaitade allchosolived 8"("@” 4)%'3&”2?@ o
ingfo gece SrioRoYh o eroslfbl ey Mudiopti, T T

weLhgXdy, hydroxy, dinet hyI am no or rret hyl am no; and,
X is hydrogen, 18Fl uoroneth 18Fl uor oe

h
(00551 151 or abronpeindt 26 50 MRSant Hepion pRetoipayy g of Agy As

‘%,@é,' HVAIQ@N ik QYdrd peerthad B ALGE NR |, R2, R3 or R4
I n anot her enbodi nent, is also

[0056] provi EQMGSWUV@@WWS ofe presgat ‘Inge‘mﬂﬂ‘r %yd

20

M e
R32

0 R31

30 R31

RRPN W RS R32 Ch 23

wherein -Ch is an NaS; type chelating moiety, X, g, R’ R°, R", R®, R, R*,
R3? and R are as described above. Most preferably, R* and R’ are both

methyl. .
[0057] In another embodiment are compounds of Formula I'a having the

following general structure:



[ 00501 Useful values of R5 and R5' include all the
values listed above. Preferably, R5 and R5' are

w0 pbepsitaent |y hydrogen or a Cl-4 al kyl such aBCT/US2007/007400
methyl. Al so preferred, Rl 2and R2 are independently
hydr oxy, nononet hyl am ne or di nmet hyl am ne. [0051]
Useful values of R3 include all those values listed
above. More preferably, R3 is hydrogen,
18Fl uor onet hyl , 18Fl uor oet hyl, 18Fl uoropropyl, 1251,
1231, 1311 or 18F. WD 2007/126733 PCT/ US2007/ 007400
19 [0052] Useful values of R and R2 include all the
val ues |listed above. Preferably, Rl and R2 are
i ndependent | y hygyogen or a ClL.4 alkyl such as
met hyRR" ef ul values o&,RA inqclude all those

val ues | 4 "&get hyl t hipg
met hyl sul : n?‘:;hoxy or NR6R7{CH2)p .
[ 0054] Useful

4 Aﬁnclude all those listed
bove. referred v | ues. ..ncl

wheeiey s i 5o i 1 okl S5R- 2 B e o 9 3% e
othéiklare -&BLL § 1§raﬂ 1ﬂ18§er ff&035p 10y Rikhd M : 1) amllslndcpqnldgntly

e or S alkyl ol Bopcr prinebodd Telisetr £ mohodty

;Bﬁﬂrlsrescﬁﬂﬁegé ¥6mpeIRRUNGRIde fcontpupde of Rornolee it having the
i nc H'RaRON /-\'\ \ / 020 N H X H Rao

fqﬂzMVIRaRERPmo___ -Ch 21 3RR32\ HNS51
HsC
\N ; \ H
i o
Hsc/ 7 \ A1=Ag/ (/ \/\)q\x Ia
/ 3
vy

wherein at least one, no more than three, of A1, Az, As, As and As is N, the
others are -CH; q is an integer from 1 to 10; and X is a radiolabeled halogen or
-Ch moiety. Preferably, a mono or di Ci4 alkylamino, more preferably
monomethylamino or dimethylamino and PEG substituents are in the para
position relative to the ethylene bridge. Also, it is preferred that A4 is N, and
Ay, Az, Aj and As are each -CH. Preferred values of q are integers from 2 to
5; and especially preferred values are 3 and 4. Preferred values of X include
1231 and '8F. The most preferred value of X is 18,

[0058] In another embodiment of the present invention are compounds of

Formula III having the following structure:

Ar——A R®
") I

or a pharmaceutically acceptable salt thereof; wherein, n is an integer from
one to six; at least one, no more than three, of A, Az, As, A4 and As is N, the
others are -CH, -CR? or -CR? as permitted; R! includes all the useful values
listed above under Formula I, preferably hydroxy or NRaRb(CHz)p-, wherein p
is an integer from O to 5, and R® and R® are independently hydrogen, Ci4 alkyl



R7 Re Re R30 R31 X RaRoN\ \ N 32 22 Ra Re Ra R7 R7
R7 R30 R3R31 RaRbN\ \ \ O3 R32-Ch 23 Ra Ra Re N

wob@raee133 Ch is an N2S2 type chel ati ng noi ety, PCI/US2007/007400

Ra, R', R, R8, R30, R31, 2R32 and R33 are as

descri bed above. Mst preferably, Ra and Rb are both
nmet hyl . [0057] In anot her enbodi nent are conpounds of
Forrmula |I'a having the follow ng general structure:

WO 2007/ 126733 PCT/ US2007/ 007400 20 H NR R'"~ A3 X
H\A 4 wherein at |east one, no nore than three, of

Al, A2, A3, AA and A5 is N, the others are -CH q is
an integer from1 to 10; R and R' are each

or g@éﬁ@? abepg%y% a? XQIB%&? r&n@rd 1@#&1@%&% fr&ﬁdl t>6 4 SR as selected
filohethe groupofifdk 1f3ili,c f“lld eF.c oFﬁQodﬁd )ﬁ@fl @rrmj zﬁ)ﬂlﬁg

bhe ct ur H HSCN\\‘A4A~XIa

lﬁswcéﬁﬂmmﬁ‘erg%&#&tlwgg tgone no nore than three,
of Al, A2, A3, A4 and A5 is e others are -CH q
IS anlnteqer from1l tq 10; X is a radi ol abel ed
hal ogen or Ch noi et y%-lf’-r—e ) no or di Cl 4
al kyl ami no, nore preferably no fshyl am no or

di met hyl am no and PEG substituents are in the para,
wherein q is an integer from 1 to 10; Z is selected from the group consisting of

=4

hydrogen, hydroxy, halogen, Ci4 alkoxy, Ci4 alkyl, and hydroxy(Ci4)alkyl;
and R, R, R>? and R¥ are in each instance independently selected from the
group consisting of hydrogen, hydroxy, Ci4 alkoxy, Ci4 alkyl, and
hydroxy(Ci4)alkyl;
R30 R31 z
X~
~1q
—é—(CR"RV).———(——O
R32 R33 ,
Wherein q is an integer from 1 to 10, R* and RY are hydrogen, hydroxy or C;4
alkyl; tis 0,1,2 or 3; and Z, R, R, R and R*® are as described;
R34 R35 R v
R37
—0
11 R0 -
R3® [V}
wherein Y and U are independently selected from the group consisting of
hydrogen, hydroxyl, halogen, Ci4 alkoxy, C14 alkyl, and hydroxy(Ci.4)alkyl;
U is selected from the group consisting of hydrogen, hydroxy, halogen,
halogen substituted benzoyloxy, halogen substituted phenyl(Ci4)alkyl,
halogen substituted aryloxy, and halogen substituted Cs.10 aryl; and R, R,
R’ 6, R37, R38, R and R* are in each instance independently selected from the
group consisting of hydrogen, halogen, hydroxy, Ci4 alkoxy, Ci4 alkyl, and

hydroxy(Cis)alkyl;



position relative to the ethylene bridge. Also, it is

preferred that A is N, and At, A2, A3 and A5 are
we@2omh/126Zs% Preferred val ues of q are integers PCDOSR0T/@7400

5; and especially preferred2zval ues are 3 and 4.

Preferred values of X include 1231 and 15F. The nost

preferred value of X is 18 F. [00581 In another

enbodi ment of the present invention are conpounds of

Formula 111 having the follow ng structure: R7 Al =AYR3
A3I1lIl zR R / /| R8 As AA or a pharmaceutically
acceptable salt thereof; wherein, nis an integer from
one to six; at |least one, no nore than three, of Al,

A2, A3, A4 and As is N, the olgshe,fss aree -CH, -CR2 or

-CR3 as permtted; R includes t

i sted above under F rrr}%l a1,
NRaRb( CH2) b V\/nereTg"(B RIS in
and Ra and Rb are i ndependent | y Wfdr
2007/ 126733 PCT/ US2007/ 007400 21 org )dX, where X
is halogen, and d is an integer from1 to’4, R3is
wheted R&dnd R @re hidrogemtydofxyldsh 4 g1t s3jl, 210818; and Y,

18R( Cls 4ky ks 66Br . 467 Br 3; R2is
Uséﬁ‘seg% e’gé} r}ngT %ihgeRgr3%Rcoaﬁgfés)§?s§§g€4}:ﬁ%b R31 i Z R32
33 wher ei [iig i SNRR', nviggein 4trleaat bnef1R" arki RS is b
fromthe group cansjstin ydr ogen Va, .
“ﬂagreogeﬁ’hagﬂgeg, Br Sggbfy Ef—g z{%l%\gﬁg s 1ﬂteé@fcﬁ'&ﬁ T to 4; the
b rep( Sl RradskabliecteidmRBR, giddp, considting df RBGIreges, iCh4
each instance independent el ected fromthe group

y, §el
afiomdialeCrgdadieylngng Bylexy(Gyad¥E  c1-4 al koxy, Cl-4
al kyl, andy, hydnea$@, )alkky lwherda d83dast ong @f R’ and R" is

(CH;)sX, where X is halogen, preferably F or B and d is an integer from 1 to

4; the other of R' and R" is selected from the group consisting of hydrogen, C;.
4 alkyl, halo(Ci4)alkyl, and hydroxy(Ci4)alkyl;

V. halo(Cj4)alkyl; and

vi. an ether (R-O-R) having the following structure:
[halo(C).s)alkyl-O-(Ci.4)alkyl]-; and

[0059] R? and R® are in each instance independently selected from the group
consisting of hydrogen, hydroxy, amino, methylamino, dimethylamino,
Ci.4 alkoxy, Ci.4 alkyl, and hydroxy(Ci.4)alkyl.

[0060] Preferred compounds include those where the halogen, in one or more
occurrence on the structure, is a radiolabeled halogen. Also preferred are
compounds wherein the halogen is selected from the group consisting of I,
1231 1257, 1311’ Br, 76Br, "Br, F or 18z Especially preferred compounds are
those that contain '®F. Compounds containing 1231 are also espécially
preferred.

[0061] ‘ Useful values of R' are listed above. Preferred values are hydroxy or
NR®R°(CH,),-, Wherein p is an integer from 0 to 5, and R* and R® are
independently hydrogen, Ci4 alkyl or (CH,)aX, where X is halogen, and d is
an integer from 1 to 4 Useful values of p include integers from O to 5.
Preferably, p is 0, 1 or 2. Most preferably, p is O such that R! represents



+(CRXRY) - (-O R32 R33 Wierein q is an integer froml

to 10, R' and RY are hydrogen, hydroxy or Cl-4 alkyl;
wa 2003/12733, 2 or 3; and Z, R30, R31, R32 and RBGI/ESB0ZE07400

described; R34 R35 R36 Y 2R37 11 R40 R38 38 U

wherein Y and U are independently selected fromthe

group consisting of hydrogen, hydroxyl, hal ogen, Cl-4

al koxy, Cl-4 al kyl, and hydroxy(Cl-4)alkyl; Uis

sel ected fromthe group consisting of hydrogen,

hydr oxy, hal ogen, hal ogen substituted benzoyl oxy,

hal ogen substituted phenyl (Cl. 4)al kyl, hal ogen

substituted aryl oxy, and hal ogen substituted C6_10

NG Rt Eodindfal, paY onfitin 8 naa bifa poiton
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the aft to %lorlistltutehaagl)r%%rclilg :ﬂ {llléyglroup%nc%pa %Xx(rn%g4 rgérués are
well-known to one of ordinary skill in the art.

[0062] Useful values of n include integers from 1 to 6. Preferably, the value
of n is from 1 to 4. Most preferably, the value of n is from 1 to 3. Tt is
especially preferred that n is one.

[0063] Useful values of R7 and R® are in each instance independently selected
from the group consisting of hydrogen, hydroxy, amino, methylamino,
dimethylamino, Cj.4 alkoxy, Ci. alkyl, and hydroxy(Ci4)alkyl. The value of
n determines the number of R’ and R® group(s) present in the compound. If
present more than once in a particular compound, in each instance of R’ and
R® the value can be different from any other value of R’ and R%. In preferred
embodiments, R” and R® are each hydrogen in every instance.

[0064] Useful values of R? include substructures i, i, ii, ii', iii, iv, v, and vi, as
depicted above. In preferred embodiments of Formula I, R? is either in the
meta or para position relative to the respective bridge. Preferably, R? is
substructure i or ii. Also preferred are substructures i' and ii'. In these
embodiments, useful values of q include integers from one to ten. Preferably,
in a compound where R?isiori!, qis an integer from 1 to 5. Most preferably,
q is 1 to 4, especially 3 or 4. In substructure i or i, useful values of R*, R*,
R* and R* independently include hydrogen, hydroxy, Ci4 alkoxy, Ci4 alkyl,
and hydroxy(Cis)alkyl. Preferred compounds include those where one or
more of R*, R*', R*? and R* are hydrogen. More preferred compounds
include those where each of R¥, R*!, R* and R¥is hydrogen.



iv. NRR'-(Cl.4)alkyl, wherein at |east one of R and
R' is (CH2)dX, where X is halogen, preferably F
we@eddf267and d is an integer from1l to 4; the PCTES2001/007400
R and R' is selected from2#he group consisting of
hydrogen, C1_ 4 al kyl, hal o(Cl.4)al kyl, and
hydr oxy(CLl. 4)al kyl ; v. halo(C -4)alkyl; and vi. an
ether (ROR) having the follow ng structure
[ hal o(Cl-4)al kyl -O (Cl.4)al kyl]-; and [00591 R7 and R$
are in each instance independently selected fromthe
group consisting of hydrogen, hydroxy, am no,
nmet hyl am no, dinethylanino Cl-. al koxy, Cl-4 agry%7
and ydro I P eSfRUNRS, R
00651 ' R RHEES 8 &5 pestpoPter O P U BB BT D
RB®crat Ea.ﬁd] cRé‘o cite tdescrided Labtowe e, Pnegereﬁdr eRInBPUs| iBglude those
hal oge so preferred are conmpounds wherein the
whete yd§"§"e|ected fromthe group consistin I,
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the art to constitute a prodrug and the groups capabl e
of formng prodrugs are well-known to one of ordinary
W@ Riozh124783 t he art. [00621 Useful val ues of n iPCT/Us®07/007400
integers from1l to 6. Prefesably, the value of nis
froml to 4. Most preferably, the value of nis froml
to 3. It is especially preferred that n is one.
[ 00631 Useful values of RC and R8 are in each instance
i ndependently selected fromthe group consisting of
hydr ogen, hydroxy, am no, nethylam no, dinethylam no,
Cl-4 al koxy, Ci1-4 al kyl, and hydroxy(Cl-4)al kyl. The
value of n determ nes the nunber of R7 and R8
group(s) present indhe conpownd.- If present nore
than onc&Y n g patilgul ar/"Tonpoupd, jeH each instance
of R7 and )R8 dan ge different from any
ot her val e of “R7 and /R8. TH preferred enbodi nents,
R7 and R8 are each hydrogen in every instance. [00641
00691 5 i PrtFroB bofBohf! dtdRrmNRONT, WP TSis i, iclude: |

as deplcted abqve. In

preferred errbodl rrents of Formgga I, is either in
t henychret a @E—=g i ati 0 the respectje
brldgeN P ) uctu loror ii. Also

pref eyred\g ubstruct es and W In these
enbBdi ment s usef ul val ues of g i nclude integers from
one to ten. Preferably,. in a conpound where R2 is

i', gis an integer from1l to 5. Most Qreferably,

gis |l to 4, especially 3 or 4% In subStructure i or
I ', nagsef ul : d R33 18a
i ndep?brgde dr oX)y—&i- 4 al koxy,

Q 4 al'kyl, i -a¥al kyl. Preferred
conpounds inctude those ere one or nore of R30,

“fﬁ%}ein@gf R %ﬁ&ﬁ@%ﬁ%ﬁﬂw&@éﬁm %?MF

conpounds ose where .each ﬁ@
[0070] and RS«&npsumi}dtrfo@@mulﬂ/\lmZWbW Rieiran dTMhsRdo @o*fl&
0 n.,substructure ii or ii', useful val ues of
h?/é“{b‘ %@4 ?eéﬁ"h"rﬁas R36, R37, R38, R39 and R40 are
descri bed above. Preferred capBdunds i ncl ude t hose
where U | s/ ) s"i»eful/ onpounds i ncl ude
t hose gonpo —epe, noOHnore than
A5 is N, and t he ot hers
are -CH or -CR2 as pernrtted It is noré preferred

Wihatin\R bend R® pesis deanibéd above under Formula 111
[0071] In all embodiments of Formulae I and III containing -(CR*R”); where t

is other than zero, the compounds have the following general structure

wherein there is at least one carbon-carbon bond between a substituent and the

nitrogen-containing ring:

— S|
K ) ~A et

.[0072] The compounds of the present invention can also contain a radioactive
isotope of carbon as the radiolabel. This refers to a compound that comprises
one or more radioactive carbon atoms, preferably e, with a specific activity
above that of the background level for that atom. It is well known, in this

respect, that naturally occurring elements are present in the form of varying



Particularly useful conmpounds of Formula II1l include
t hose conpounds where A4 is N, and the others are

WO @H7/126282 or -CR3 as permtted. [0067] Es [
. peci Bd1/¥S2007/007400
preferred conpounds of Formela Il wherein A4 isyN,

include the following: HR3 g Re Hwherein Ra and Rb
are i ndependently selected from hydrogen or Cl-C4
alkyl and g is an integer from to 4 and R3 is
preferably 1231 or 18F; [0068] Exanpl es of nost
preferred conpounds of Formula Il include the
follow ng: 1231 H3c\ 13a H3CHN H 1231 H3C / \ [/
\ 13b HN N H H 1211 H3CQ\ p/\/COH 16a H3C HN and WO

isRO%E/ 13873%F BibhUSRAFHRATAO Rotpes H i ratidhivity of the
naturally occurring elements is a result of the natural distribution or abundance
of these isotopes, and is commonly referred to as a background level. The
carbon labeled compounds of the present invention have a specific activity
that is higher than the natural abundance, and therefore above the background
level. The composition claimed herein comprising a carbon-labeled
compound(s) of the present invention will have an amount of the compound
such that the composition can be used for tracing, imaging, radiotherapy, and
the like.

[0073] In certain embodiments of the compounds disclosed herein, a halogen,
preferably 3 or a chelating agent is linked to the styrylpyridine backbone
through a PEG chain, having a variable number of ethoxy groups. The
fluorinated styrylpyridine, 2, displayed high binding affinity (Ki = 2.5+0.4
nM). The dimethylamino analog showed the greatest affinity. This is in
contrast to stilbene analogs, which tend to possess higher affinity when
monomethylamino substituted. As shown in Schemes 1-3 herein,
radiolabeling was successfully performed giving the target compounds. The
synthesis of compound 2 in Scheme 5 resulted in a preparation time of about
60 mins; radiochemical yield of ~35% (decay corrected); radiochemical purity
of >98%: and specific activity of from about 1,000 to about 1,500 Ci/mmol. |
In vivo biodistribution of a 'F pegylated styrylpyridine in normal mice
exhibited excellent brain penetrations and rapid washouts after an iv injection.
Autoradiography of postmortem AD brain sections of 2 confirmed the specific
binding related to the presence of A plaques.

[0074] Preferable values under the scope of Csyo aryl include phenyl,
naphthyl or tetrahydronaphthyl. Preferable values of under the scope of
heteroaryl include thienyl, furyl, pyranyl, pyrrolyl, pyridinyl, indolyl, and
imidazolyl. Preferable values.under the scope of heterocycle include
piperidinyl, pyrrolidinyl, and morpholinyl. A preferred embodiment of a Ce.i0
aryl, heteroaryl, heterocycle, heterocycle(Cia)alkyl or Css cycloalkyl
contains a ring substituted with one of the following: C, alkylthio, Ci4 alkyl

sulfonyl, methoxy, hydroxy, dimethylamino or methylamino.



ON /11 0~ H H[0069] O her preferred conpounds of
Formula Ill, when R2 is ii, include: Y ::>123bo0OH,

waZmnke7ah d Y 123 :OH H3 ,\ 18a HN \ / O whrtBUS20Y7/007400

is selected fromthe group2tonsisting of hydrogen and
F. [0070] Conmpounds of Fornula Il when R2 is i, or i’
when t is O, include hydroxy ethers such as: R3 Rl
nOH % wherein R and R3 are as descri bed above under
Forrmula 111. [00711 In all enbodi nents of Formnul ae |
and Ill containing -(CR'R ')t where t is other than
zero, the conpounds have the foll ow ng general
structure wherein there is at |east one carbon-carbon

bond . bet ween a [ t Oyt
o071 a8 R AR N S e
efecially hydramdt | Hydmtiorormayrecahs slugiogt Biepufacturing of the

radi oactive isotope of car adi - Thi
corapRyls; Q5 COmRORHISER GOPREE e B5rrbBinds O oA Rhaiol iy
oécﬁﬂrl&?‘_ﬁ tierdatoh e hygrosapi@nather aibthy cofPounds. hingaddition,
specific actjvit

theppompands; ot the re§%anl%%??1}t£ﬁlgwg{ e%t(i%? % bl%glgoq{/&g@ daslt\,séll?las

S(]En*&@{edn frilsablith PR&MckiEatlyeaERbBby es'obneﬂmg ﬁc%-e (r;s twater,
eth%;l{)r{, %;d\{gé }/ilkg.glhvé\le)ngg?}{lé %9133%‘1@%9 gr'zeogo?n/s%%ZeA&quuivza ent
to the unsolvated forms for the purposes of the present invention.

[0076] When any variable occurs more than one time in any constituent or in
Formula I, Ia, I or III i'ts definition on each occurrence is independent of its
definition at every other occurrence. Also combinations of substituents and/or
variables are permissible only if such combinations result in stable
compounds.

[0077] The term “alkyl” as employed herein by itself or as part of another
group refers to both straight and branched chain radicals of up to 8 carbons,
preferably 6 carbons, more preferably 4 carbons, such as methyl, ethyl, propyl,
isopropyl, butyl, #-butyl, and isobutyl. ’

[0078] The term “alkoxy” is used herein to mean a straight or branched chain
alkyl radical, as defined above, unless the chain length is limited thereto,
bonded to an oxygen atom, including, but not limited to, methoxy, ethoxy, n-
propoxy, isopropoxy, and the like. Preferably the alkoxy chain is 1 to 6
carbon atoms in length, more preferably 1-4 carbon atoms in length.

[0079] The term “monoalkylamine” as employed herein by itself or as part of
another group refers to an amino group which is substituted with one alkyl
group as defined above. .

[0080] The term “dialkylamine” as employed herein by itself or as part of
another group refers to an amino group which is substituted with two alkyl
groups as defined above.

[0081] The term “halo” or "halogen" employed herein by itself or as part of
another group refers to chlorine, bromine, fluorine or iodine and their isotopes.

The term "radiohalogen" refers specifically to radioactive halogen isotopes.



I sot opes, sone of which are radioactive isotopes. The
radi oactivity of the naturally occurring elenents is
w@200e82d4783 of the natural distribution or abunde@es2007/007400
t hese isotopes, and is comm®nly referred to as a
background | evel. The carbon | abel ed conpounds of the
present invention have a specific activity that is
hi gher than the natural abundance, and therefore above
t he background 1evel. The conposition clainmed herein
conprising a carbon-Iabeled conmpound(s) of the
present invention will have an anount of the conpound
such that the conposition can be used for tracing,
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gfduip) REAS tanAhaEsherWTi th strectdret R-Spsdessn R e+ alkyl as
affinity when nononethylam no substituted. As shown
dpfinest#h¥€s 1-3 herein, radiol abel i ng was successful |y

[0084] Perf o YilRgstlienyiang @imploygioheadin by Hiselfsymehesit of
of conmpound 2 in Schene ? resulted.'rb Rriepar af i g(:
anpiber GrouptisiTs 180 WSS of Hif SEHUFLRrSGp SrTar & 459,04
a‘l%ﬁ%?%ﬁcﬁﬂ&fﬁ%\)%q); radi ochem cal purity of >98% and
speci I Vi

I C act|V|ty of from about 1, Q00 fo about ]f 50 h
[0085] Ci / milte terim "om/o apicoplaved; BRIEIDORY dfself amps Bat, P e

S&gﬁ ylwr t!odxingﬁo%)ﬂlie% yolik GRom&%d igRidps Gotediihh €rdm 6 to
rai npenetrations and rapid washouts after_an iv )
I2n¢@bonOmM me«uhagrmarti@grmp%yatdy bR cathons i A Biog pproon,

sections qf 2.confi ific binding related
S("Bﬁ?ﬁgﬁ%r}ygs%aﬁg ghyg ri\%ﬂ‘p’ﬁgﬁﬁy '0074] Preferabl e

[0086] Val ueSheimear “héterosgcpe oofheasrarychie ying nes uersl peremypreept
i japhth or tetrah onapht . € icOh
where rn"tt%‘iz epEsenty s Xt%@f: 25? o%r ?{heﬁeﬁ%ﬁﬁﬁbgﬁgﬁaéﬁf yl nE
$P¥tedl) Yhichyiayobey batuayed 6hi umshturatad,oind whighdconsists of carbon

GG L€ 6 R I ST A o

oRhaki €)Ydnd Whevesl gkrttogibas sufitr leficraatof: fmy aptiphally
o eSS0 5, LA LK) Sl i
Bhe (XS eb®! dr0%hImE, &rlivo Aliltygdmineterdtoms. alBgymples of such
ileterocyclic groups include piperidinyl, pyrrolyl, pyrrolidinyl, imidazolyl,
imidazinyl, imidazolidinyl, pyridyl, pyrazinyl, pyrimidinyl, oxazolyl,
oxazolidinyl, isoxazolyl, isoxazolidinyl, thiazolyl, thiazolidinyl, isothiazolyl,
homopiperidinyl, homopiperazinyl, pyridazinyl, pyrazolyl, and pyrazolidinyl,
most preferably thiamorpholinyl, piperazinyl, and morpholinyl.

[0087] The term “heteroatom” is used herein to mean an oxygen atom (“O”), a
sulfur atom (“S™) or a nitrogen atom (“N”). It will be recognized that when
the heteroatom is nitrogen, it may form an NRR moiety, wherein the R groups
independently from one another may be hydrogen or Ci4 alkyl, Ca4
aminoalkyl, Cy4 halo alkyl, halo benzyl, or R! and R? are taken together to



sul fonyl, nethoxy, hydroxy, dinethylam no or
met hyl ami no. WO 2007/ 126733 PCT/ US2007/ 007400 27

WO 0®782673he conpounds of Forrmulae |, la, |1, apPdr/u$1007/007400
may al so be solvated, espegially hydrated. Hydration
may occur during manufacturing of the conpounds or
conposi tions conprising the conpounds, or the
hydrati on may occur over tinme due to the hygroscopic
nature of the conpounds. In addition, the conpounds
of the present invention can exist in unsolvated as
well as solvated forns with pharmaceutically
acceptabl e sol vents such as water, ethanol, and the
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[0089] erTPI oyRsl thred Chraliyy" bt Sadyfaliyl” as quaployest hembﬁefsebfr@u?ﬁ
ers to an am I
g o B AR o Bt e
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[0090] subst Angthsy “\%P?‘I’ip(tf{/\fg“safrﬂ’ﬁmo@ﬂ%ﬁglg{é s \gg abov s aring

compounds of Formulae I, Ia, II and IIL

[0091] The synthesis of dimethylamino substituted styrylpyridine derivative 1
' and its fluoropegylated compound 2 is shown in scheme 1. Compound 1 was
obtained by a Wittig reaction between diethyl 4-
(dimethylamino)benzylphosphonate  and 6-chloronicotinaldehyde at the
present of potassium tert-butoxide in DMF (yield 62 %). A direct alkylation of
compound 1 with 2-(2-(2- ﬂuoroethoxy)ethoxy)ethanol2 using sodium hydride

in THF obtained the fluoropegylated compound 2 (yield 33 %), which can be
used as the cold standard for the radio-labeling. The preparation of
monomethyl amino substituted derivative 6 was accomplished through a route
showing in Scheme 2. A Wittig reaction between 4-nitro-benzylphosphonate

and 6-chloronicotinaldehyde at the present of sodium methoxide in methanol
under refluxing condition obtained compound 3 in a high yield (88 %).

Compound 3 can be easily filtered out after the reaction and used directly for



[0081] The term "hal 0" or "hal ogen" enpl oyed herein by
itself or as part of another group refers to
w@hdoon2q4183 brom ne, fluorine or iodine and theP€@T/US2007/007400
i sotopes. The term "radi olsal ogen" refers specifically
to radioactive hal ogen isotopes. WD 2007/ 126733
PCT/ US2007/ 007400 28 [00821 The term "hal oal kyl " as
enpl oyed herein refers to any of the above al kyl
groups substituted by one or nore chlorine, brom ne,
fluorine or iodine wth fluorine and chlorine being
preferred, such as chloronethyl, iodonethyl,
trifluoromethyl, 2,2,2-trifluoroethyl, and

2-chl oro I 3 bR ¢ Lioyed
i RE5ef o o erp e iidn I oo T skl afib of SoviaTR X
floroztiidxypehddethind hasaty usadimm:  Idsidenhiar eTHFR qbjaiged

Cl-4 a [, fined..ab . .
oompRyr A1 ishy 70 Yl TR B Bk S bl et Fduced using
stBahdusOf chlérds hier eflianop toef ebtaint ccompminlofe (@ield 88 %).
struct ure:

. RSP2, wherein R.is a Cl def]

Mangreethylgtian 101%1% Vas richigyed- usde, ﬁéragéégﬁ%% erh {?I)c/l ﬂﬁﬂ
mdiBSlific @hd asdibm Borshy et tbatbtaigrcomponnd 6rin a wlatively high
monocyclic or bicyclic aromatic groups containing from
Y&l 673 Y9 carbons in the ring portion, preferably 6-10

[0092] CarPORS ifakde dekipdli PE-18 ONlabele@Chdiasethylemjria rsapitithietl
or teprahydrpnaphtgﬁl. L00861 Tm§¢iggn"2§teroc Ie"the
styrylphyeidineodsrivative [ Hips the $05y4ate I0(SEPFME 2 elfts Usiiet e
pROh&shr ﬁ”ﬁpg) | ftonSlPRh@ed withOa AricraRabeasdsted alkylation

cyc

nono- het er Ic ring_systemwhich nmay_be. ral
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JUrifEdrD lied arghaielis(95 Rspiyibsdatui efi® Wastiried figdyhowever,
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i soxazo i soxa [ o hhiazo [ ‘o
osBVAi %%FG}/ rosylaig ﬁ@pdﬂf‘é& M 15 r%g?uggorra%? ﬁ{;ﬁ}l{ihé‘ ¥hdio
EMH%QTEF /I, pyrazolyl, and pyrazolidinyl, nost

preferably thianorpholinyl, piperazinyl, and
nmor phol i nyl .




[00871 The term "heteroatont is used herein to nean an
oxygen atoma sulfur atom ("S") or a nitrogen atom
W@ 2047126783 wi Il | be recogni zed that when the hRCEUSHDTNT400
is nitrogen, it my formasdiNRR noiety, wherein the R
groups independently from one another may be hydrogen
or Cl-4 alkyl, C2-4 am noal kyl, Cl4 halo alkyl, halo
benzyl, or RlL and RZ are taken together to WO
2007/ 126733 PCT/ US2007/ 007400 29 forma 5- to
7-menber heterocyclic ring optionally having 0, S or
NRC in said ring, where BY is hydrogen or Cl-4 alkyl.
[0088] The term "heteroaryl" as enployed herein refers
to groups having 5 to 14 ring atons; 6, 10 or 1411
el ectrons shared in a j rray; and containing
carbon atons and 1, 2,§§%ﬁﬂ&&qoxygen, nitrogen or

sul fur seg eroat ons (\v@Her exa@ipl es roaryl
gr o hi)zn |, _benz ienyl ?J@WC'
napht ho[ 2, 3- B¢ ‘?%hw . LBkame enyl, furyl, pyradyk,

i sobenzofuranyl, benzoxazolyl, chronenyl, xanthenyl,
phenoxat hiinyl, 2H pyrrolyl, pyrrolyl, imdazolyl,

pyrazolylﬂjgykLgyF, pyrgziayl, pyrimndinyl,
pyridazinyl\"in @IizV%V%fiST@QLQgEfyg /gﬁfﬁndolyl,
i ndol yl, Tindazgly!, purinyl, 4H Kn ?iziayl,

i soqui nol yl', quinolyl, phthakazinyl, naphthyridinyl,
qui nazolinyl, cinnolinyl, pteridinyl, 4aH carbazolyl,
car bazolyl, a, (3, or y-carbolinyl, phenanthridinyl,
acridinyl, perimdinyl, phenanthrolinyl, phenazinyl,

i sot hi azol yl, phenothi azinyl, isoxazolyl, furazanyl
and phenoxazi nyl groups). [0089] The term "aral kyl" or
"aryl al kyl" as enpl oye N, by itself or as part
of anot her group refergxﬂié@g?% al kyl groups as

di scussed above having an aryl substituent, such as
benzyl, phenylethyl or 2 ¥ nmethyl .
Amothgéga ct of this invemNon is pgl
of pr T{EE>_§ggB£%nds of Formylae I, |% HAE
[ 0091] The synthesis of'ﬁPﬁBTﬁakgnino substi taut ed™
styryl pyridine derivative 1 and its fluoropegyl at ed

cg?pound 2 is shown in schene 1. Conpound 1 aiﬁ

obtdb y YT g reaction betvveegdiliétth F
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6- c Wbl DMFi cot i nal defyde 3pr e €O pot assium
tert-butoxide in DM (yield 62 % . A direct alkylation
O 1xcr0,
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/
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conmpound 1 with 2-(2-(2-fluoroethoxy)ethoxy)ethanol 2
usi ng sodi um hydride in THE obtained the

w0 bwonopayyl at ed conpound 2 (yield 33 /a), whiRdI/Us2000DeN7400
used as the cold standard Bar the radio-Iabeling. The
preparation of nononethyl am no substituted
derivative 6 was acconplished through a route show ng
in Schene 2. A Wttig reaction between
4-nitro-benzyl phosphonate and 6-chl oroni coti nal dehyde
at the present of sodi um nethoxide in nethanol under
refl uxi ng condition obtained conpound 3 in a high
yield (88 %9. Conpound 3 can be easily filtered out
after the reaction and hrectly for WO
2007/ 126733 PCT/USZOO??% 7400 30 next step; no
further purification is required. The allcylation of 3
with 2-(2-(2- fluoroet Xy) ethanol usi ng

sodi u dride in THE qu@i Eg compoung—¢ (yield 30
99 O 0 of—¢onpound 4 vied (= ST«(O/\<yOH
st annous chl orv i misraedBO €.85 BBt ai n compaund5! 3

(yield 58 %9. Mononethyl ation of 5 was achi eved using

parafor de, sodium netho and _
ToEsh S g somara e TRy o~y
yi eI d (73 % . [£€09 mak® deSiaBé&NF 18 Iabel @d N 3

di met hyl am no substltuted styr r|d|ne derivative
[18F]2 \t he osylate 10 (Schenme 3) was used as the
préEursom. N € PEFa ipn\),@frslo started with a
nbgromave aSS|steo Patien of 3 with triethyl ene
glycol in DVF to edtain compound 7 (yield 77 %9. The
nitro group of 7 was then reduced to am ne using
stannous chloride to give conmpound 8 (yield 76 %
then foll owed by a dinethylation using
par af or nal dehyde, sodi um cyanoborohydride in acetic
acid to obtain conpound 9 in a high yield (95 %.
Mesyl ation of 9 was tri¥dHEMES however, the
nmesyl ate of 9 was very unstabl e and deconposed duri ng
ﬁﬁﬁ preparation. Tosylation gf 9, WasHge copphi shed
g A NQ tosyIfBlrngg@DM, p?;rl 110
e pr ecur sor o
meki ng radi o- ﬁbeled [18F] 2. 52007/ 126733
PCT/ US2007/ 07400 31 2

[0093] Schemes 5-7 depict a synthetic route for compounds of Formula IIL
Scheme 5 depicts a synthesis of several intermediates useful for preparing the
compounds of the invention. Scheme 6 and 7 depict the synthesis of
radiolabeled and non-radiolabeled compounds of the invention. In compounds

17-110, "I" in the compound name means "intermediate."”
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[0094] Tc-99m complexes can be prepared as follows. A small amount of
non-radiolabeled compound (1-2 mg) is dissolved in 100 uL. EtOH and mixed
with 200 pL HCl (1 N) and 1 mL Sn-glucoheptonate solution (containing
8-32 pug SnCl; and 80-320 pg Na-glucoheptonate, pH 6.67) and 50 pL EDTA
solution (0.1 N). [*™Tc]Pertechnetate (100-200 pL; ranging from 2-20 mCi)
saline solution are then added. The reaction is heated for 30 min at 100E C,
then cooled to room temperature. The reaction mixture is analyzed on TLC
(EtOH:conc. NHj 9:1) for product formation and purity check. The mixture
can be neutralized with phosphate buffer to pH 5.0.

[0095] The present invention further relates to a method of preparing a
technetium-99m complex according to the present invention by reacting
technetium-99m in the form of a pertechnetate in the presence of a reducing
agent and optionally a suitable chelator with an appropriate Ch-containing
compound.

[0096] The reducing agent serves to reduce the Tc-99m pertechnetate which is
eluted from a molybdenum-technetium generator in a physiological saline
solution. Suitable reducing agents are, for example, dithionite, formamidine

sulphinic acid, diaminoethane disulphinate or suitable metallic reducing agents
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e:.. e
form of technetium boung%o comparanc'_i’y weagg—| chelators. In the latter case

the desired technetium-99m complex is formed by ligand exchange.

Examples of suitable chelators for the radionuclide are dicarboxylic acids,
such as oxalic acid, malonic acid, succinic acid, maleic acid, orthophtalic acid,
malic acid, lactic acid, tartaric acid, citric acid, ascorbic acid, salicylic acid or
derivatives of these acids; phosphorus compounds such as pyrophosphates; or
enolates. Citric acid, tartaric acid, ascorbic acid, glucoheptonic acid or a
derivative thereof are particularly suitable chelators for this purpose, because a
chelate of technetium-99m with one of these chelators undergoes the desired
ligand exchange particularly easily.

[0098] . The most commonly used procedure for preparing [TCVO]+3stz
complexes is based on stannous (ID chloride reduction of
[*™Tc]pertechnetate, the common starting material. The labeling procedure
normally relies on a Tc-99m ligand exchange reaction between Tc-99m
(Sn)-glucoheptonate and the NS, ligand. Preparation of stannous (II) chloride
and preserving it in a consistent stannous (II) form is critically important for
the success of the labeling reaction. To stabilize the air-sensitive stannous ion
it is a common practice in nuclear medicine to use a lyophilized kit, in which
the stannous ion is in a lyophilized powder form mixed with an excess amount
of glucoheptonate under an inert gas like nitrogen or argon. The preparation
of the lyophilized stannous chloride/sodium glucoheptonate kits ensures that
the labeling reaction is reproducible and predictable. The N,S2 ligands are
usually air-sensitive (thiols are easily oxidized by air) and there are subsequent
reactions which lead to decomposition of the ligands. The most convenient
and predictable method to preserve the ligands is to produce lyophilized kits
containing 100-500 pg of the ligands under argon or nitrogen.

[0099] When the compounds of this invention are to be used as imaging

agents, they must be labeled with suitable radioactive halogen isotopes.



[0094] Tc-99m conpl exes can be prepared as follows. A
smal | amount of non-radiol abel ed conmpound (1-2 ng) is
waele@soterasl in 100 L EtOH and m xed wth 200 LP&XZUS1027/007400

N) and 1 nlL Sn-gl ucoheptonate sol ution (containing
8-32 g SnCl12 and 80-320 g Na- gl ucoheptonate, pH 6.67)
and 50 L EDTA solution (0.1 N). [99ii Tc] Pei technetate
(100-200 .tL; ranging from2-20 nCi) saline solution
are then added. The reaction is heated for 30 mn at
100E C, then cooled to roomtenperature. The reaction
m xture is analyzed on TLC (EtOH conc. NH3 9:1) for
product formation and purity check. The m xture can

AQE@Q%? f2Bal t%?gs Wetqﬂeﬁlﬂ ur tﬁ(&ﬁt&yﬁésﬁﬁg,t QepFilt g@nerbﬁ??@i

esen nventi on relates to a nethod %
beusifar fongetmal diegimstit purpssewnpt ekthscelghuelydonghalfiife

[ ese vention b r.ea | h23
L FREDpnd e B s g8 (30 PR e PR Dk 1B RO A B o
hAgeiTé ofanaeaphom axhﬂygaamam |ehaiglye)fdhi@l KeVr and iths gherefore

AP SN e R P o voua v

wi@ thRChnebeat ot isdiofes widthi ey b‘enmmi #nclude 11 (haif life of 2
nmol ybdenum t echneti um t0 hysi ol ogi cal
hgaqs nSuitald¢ Dropype 1seinne E)‘Pcz ‘?eed AR ﬁ}ggent s are, for
[0100] EXanPiie ra‘aidlﬁlc%@hit@d Jo@xiﬂmuﬁuéildfethlssiﬂvlahnm temst tebmselves
di am noet hane

| phi_ nat t.abl |
A e i i
I}?Sasfﬁt%qi(n | the Eﬁﬁkxlng afeHtd )GanTlcf)ilﬂain) fr 8&(111}])1):, a vial

roven to particul arly swé}g 3 097
cﬁntalltlhg aaibwelormﬂlwéﬁéablééﬁb!t@% o snrpiegme o“HJ“n“ a

B SANAeH &ﬁkeﬂtﬁtfoﬁaﬁdegt WiplHD s@ifab?® B6108tirAklIecomplexing
corrpound of nvention as a salt or in the for rg]%f
cbﬁdimesl The msemwounbd @édrﬁarfbﬁl vial pn\gpRroREiRts guaptdy qint

g;ptg;r I%CS s % &ﬁﬁgi%gﬁes o 3 ﬁ&'&id@( T

fid éxc ange sui tab
r@i\ﬁhﬁg Qitfelddoli gandemayp dhamnbie Iadmgnap@ddntfanyll}’ te %Ei"%f‘é‘t

such as oxal jc.acid n
0 BrePiad 1 6 B PR BV atr s S mPHERg e Bhhia ray or
ot emisdidndthetefdeid, citric acid, ascorbic acid,

[ lic acid or. derivat Lves of t hese
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rgelaglcl:}? I}a%rpgh%nhger agl‘lhgrefore, the present invention also relates to a kit,
comprising:

¢)) A non-radiolabeled compound of the invention, the compound
optionally being in a dry condition; and also optionally having an inert,
pharmaceutically acceptable carrier and/or auxiliary substances added thereto;
and

(2) a reducing agent and optionally a chelator;
wherein ingredients (1) and (2) may optionally be combined; and

further wherein instructions for use with a prescription for carrying out
the above-described method by reacting ingredients (1) and (2) with
technetium-99m in the form of a pertechnetate solution may be optionally

included.
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for example acetic acid, phenyl-substituted alkanoic acids, hydroxy alkanoic

and alkanedioic acids, aromatic acids, and aliphatic and aromatic sulfonic
acids. These salts can be prepared in situ during the final isolation and
purification of the compounds or by separately reacting the purified compound
in its free base form with a suitable organic or inorganic acid and isolating the
salt thus formed. Further representative salts include the hydrobromide,
hydrochloride, sulfate, bisulfate, nitrate, acetate, oxalate, valerate, oleate,
palmitate, stearate, laurate, borate, benzoate, lactate, phosphate, tosylate,
citrate, maleate, fumarate, succinate, tartrate, naphthylate mesylate,
glucoheptonate, lactiobionate and laurylsulphonate salts, propionate, pivalate,

cyclamate, isethionate, and the like. These may include cations based on the
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in which the compjne |n redi.ents
buccal or nasal spray. The labele ound may be administered to the

patient such that it is delivered throughout the body. Alternatively, the labeled

compound can be administered to a specific organ or tissue of interest. For
example, it is desirable to locate and quantitate amyloid deposits in the brain
in order to diagnose or track the progress of Alzheimer's disease in a patient.
One of the most desirable characteristics of an in vivo imaging agent of the
brain is the ability to cross the intact blood-brain barrier after a bolus iv
injection.

[0107] In a preferred embodiment of the invention, the labeled compound is
introduced into a patient in a detectable quantity and after sufficient time has
passed for the compound to become associated with amyloid deposits, the
labeled compound is detected noanésively inside the patient. In another
embodiment of the invention, a radiolabeled compound of Formula I,Ia, T or
11 is introduced into a patient, sufficient time is allowed for the compound to

become associated with amyloid deposits, and then a sample of tissue from the
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covalent bonds, ionic bonds, hydrophilic-hydrophilic interactions,
hydrophobic-hydrophobic interactions, and complexes.

[0111] Those skilled in the art are familiar with the various ways to detect
labeled compounds. For example, magnetic resonance imaging (MRI),
positron emission tomography (PET), or single photon emission computed
tomography (SPECT) can be used to detect radiolabeled compounds. The
label that is introduced into the compound will depend on the detection
methoﬂ desired. For example, if PET is selected as a detection method, the

- e R 18
compound must possess a positron-emitting atom, suchas Cor F.
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radipiysdnttak he body. Alternatively, the |abel ed
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guan ter sufficient tinme has
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above Formula I, Ia, I or IIL.

tig amoun o%sa compound of the

[0117] Those skilled in the art are readily able to determine an amyloid
inhibiting amount by simply administering a compound of Formula I, Ia, II or
III to a patient in increasing amounts until the growth of amyloid deposits is
decreased or stopped. The rate of growth can be assessed using imaging as
described above or by taking a tissue sample from a patient and observing the
amyloid deposits therein. The compounds of the present invention can be
administered to a patient at dosage levels in the range of about 0.1 to about
1,000 mg per day. For a normal human adult having a body weight of about 70 '
kg, a dosage in the range of about 0.01 to about 100 mg per kilogram of body
weight per day is sufficient. The specific dosage used, however, can vary. For

example, the dosage can depend on a number of factors including the



patient is renoved and the | abel ed conpound in the
tissue is detected apart fromthe patient. In a third
weprodedrent of the invention, a tissue sanpl e PGI/US2007/007400
renoved froma patient and4a | abel ed conmpound of
Formula I, la, Il or Ill is introduced into the
tissue sanple. After a sufficient anount of tinme for
the conmpound to becone bound to anyl oid deposits, the
conmpound i s detected. [0108] The term"tissue" neans a
part of a patient's body. Exanples of tissues include
the brain, heart, liver, blood vessels, and arteries.
A detectable quantity is a quantity of |abel ed
oun itetreftd Gind the
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ound S detecte
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leQEQOHnecessary can easily be determ ned by
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EXAMPLES

EXAMPLE 1

Synthesis of Compound 2

(E)-2-chloro-5-(4-dimethylaminostyry1)pyridine (1)

[0120] . Potassium tert-butoxide (99 mg, 0.89 mmol) was added to a solution of
diethyl-(4-dimethylamino-benzyl)-phosphonate (80 mg, 0.30 mmol) in
anhydrous DMF (5.0 ml) at 0 °C. 2-Chloro-5-pyridyl aldehyde (42 mg, 0.30

mmol) was then added. The reaction mixture was warmed to room



WD 2007/ 126733 PCT/ US2007/ 007400 40 [0112] The
radi oacti ve di agnostic agent shoul d have sufficient
wo awi7oxo83 vity and radi oactivity concentrati oPCTIE207/007400

can assure reliable diagnogts. For instance, in case
of the radioactive netal being technetium99m it may
be included usually in an anbunt of 0.1 to 50 nC in
about 0.5 to 5.0 mM at the tinme of admnistration.
The amount of a compound of Formula I, la, Il or Il
may be such as sufficient to forma stable chelate
conpound with the radioactive netal. [0113] The thus
formed chel ate conpound as a radi oacti ve di agnostic

te?m%%g%ﬁ\ﬂéets %rrd; WA LE b hY wiBPhas aﬁ@éﬁ LE Rk RS Wak cXBvctes

adm ni stered as suc or stored until its
witheMeDBED M {17 B d/v)t Begaraclayar wiay sepsraighokashgd aginbrine,

o o Tty O okt ThR3eBE RR, plifibl by PTLC

(4@ 24 Hexageo b DCMcasdjleslopingtsohient)nty giyermradyat iy (48 mg,

R T L 0, BB L f, 7
({fgg‘%,sc]wg _2gmynt, Ot 2mEg 1.40qRHES i 5 =06 E, TI27 ¢LH ded=

referred conpounds for i [ de_a
il 308 4B Sudrm Kot 110 67700, TR SHeM Y 59 Gatca. for
6 N ] Another aspect of the invention is
[élﬁﬁgfgz?%ﬁé%?ti ng anyloid plagque aggregation.
The present invention also prgvi es a net hod of
EndiGr@r@oflyarechguy)sBiery S 2mMroi d. proteins to
dimethylaminestord me(2) by administering to a patient
an arnyloid inhibiting amou of conpound .of t he.
(01211 2boyeStbimngnne (pave 1P TEE 57 Fomah AT S0 45 adofftiop of
i-%t%ﬁuaf&msv)m@)w@anl (891rAg 0BLE MiinBY idnardiyyitoyis ADMF
I nhirbit1 ng andunt By sinply administering a COH%OW
(60 ma). rAfier stirring, at 1qomy fempgrptupfor 20-min, fOmREUD me,

%ggr ?i NFad ! snd!Balclioh BSixe-O Wt 1fatdmd 200l °C for 2 h.
0SIi 3 I'S ecr easeoil1 or stopped. The rate of growh
Afer beolagsdssr do ursomgtempatitveg, axaterguat pldrsdanth Hireregption

by .t akin tSsue s I o) ' aPRSE WisRed
?ﬁgu‘ea‘ﬁfl?%&fctép%@? £ @1@? ﬁ‘g?t;et%'n&gﬁga% %’p}gﬁ% of the
WitBIRiie, HAYEbBUéramhydrous sodauhrsulifateamddevaporetesh (Therresigpe
dosage | evel s in' fhe .r . 0 out . ;
e gurigh o Py (98 MEBHC R otV 3Ry 0 aive
hRd¥c B HngoVialioss 9%4): 'H NMR (200 MHz, CDCL): 8.8.14 (1H, d,
J=24Hz),7.76 (1H,d,d,J; = 8.6 Hz,J;=2.4 Hz), 7.39 (2H, d, /= 8.8 Hz),
6.87 (2H, m), 6.76 (3H, m), 4.53 (2H, d, t, J; = 47.6 Hz, J, = 4.2 Hz), 4.50
(2H, t, J = 4.8 Hz), 3.85 (3H, m), 3.70 (5H, m), 2.99 (6H, s). HRMS (EI) m/z
calcd. for [C21H23N204]+ 372.2049.

EXAMPLE 2
Synthesis of Compound 6

(E)-2-chloro-5-(4-nitrostyryl)pyridine (3):

[0122] Sodium methoxide (1 M in methanol, 5.0 ml) was added slowly into a
solution of diethyl-(4-nitro-benzyl)-phosphonate (546 mg, 2.0 mmol) and 2-
chloro-5-pyridyl aldehyde (283 mg, 2.0 mmol) in methanol (5.0 ml). The



kg, a dosage in the range of about 0.01 to about 100
nmg per kil ogram of body weight per day is sufficient.
wab@7apess fi ¢ dosage used, however, can vary. MOF/US2007/007400
exanpl e, the dosage can degend on a nunber of factors
i ncl udi ng the WO 2007/ 126733 PCT/ US2007/ 007400 41
requi renents of the patient, the severity of the
condition being treated, and the pharnacol ogi ca
activity of the conpound bei ng used. The determn nation
of optinmm dosages for a particular patient is well
known to those skilled in the art. [0118] The
foll owi ng exanples are illustrative, but not limting,
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spec 0 n em cal

t oret shifts are
[Ceﬁ@QlNdOds%()@éﬁhes (parts per mllion) relative to

internal TM5. Coupling constants are reported in
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G AR s s st

[0123] E emem;aé ﬁﬁ%ﬁb‘f&ﬁonw RitRREH GRADEpHYe, AQ-I(MZ-Iﬂnoroethoxy)-
M crolab I NC. For each procedure, B "standard

ertb@@r)@th@oa“h@Of Bizh Qvdhgmaeld puas addad: 1oy BMIXTHS 8gt5§ﬁmm
YRR Ib@@o e Bh- 9% diSsHRLitg mhﬁmefamw @.deuBRolYiH Anipdrens

I ne, Separation of the organic | ayer fromthfe

BDAEQiJml) aly@FC The inrigtugé fwas istired mbrorn termaeraige fprchall an
e Wit h [ f

AR en PTG, D3R hohdtsa! ht Skt B

WA Mer REHEEEH N0 SEUTR. 2 EXANPATAScodBANBIVE. EthyByavetats and
of Conpound 2

waler vasradded- orepnic dRYRE W SERRRURD PSPV tubTiRS: (pied over
Lxg'é%%tag sodAlA SRkl dn@l dvapiratidl dBe r8Qd i wad pafifisdibly)PTLC

(2% MeOHdlnt BC%/I §agldngelIglr)]m(f;fsolvent) to give product 4 (37 mg, Yield:

30%): 'H NMR (200 MHz, CDCl): 8.8.22 (3H, d, /= 8.8 Hz), 7.84 (1H, 4, 4,
J, = 8.6 Hz, J; = 2.4 Hz), 7.61 (2H, d, J = 8.8 Hz), 7.20 (1H, d, J = 16.4 Hz),
7.02 (1H, d, J = 16.4 Hz), 6.84 (1H, d, J = 8.6 Hz), 453 2H, 4, ¢, J; =47.6
Hz, J, = 4.2 Hz), 4.52 (2H, t, J = 4.8 Hz), 3.85 (3H, m), 3.70 (SH, m); HRMS
(EX) m/z caled. for [CoH2 FN,Os]" 376.1435.

(E)—Z-(2-(2—(2-ﬂuoroethoxy)ethoxy)ethoxy)-S—(4-aminostyryl)pyridine )

[0124] Compound 4 (34 mg, 0.09 mmol) was dissolved in ethanol (5 mi)
followed by the addition of stannous chloride (51.4 mg, 0.27 mmol) and
concentrated HC1 (0.25 ml). The reaction mixture was refluxed for 2 hours and
cooled down. 2N NaOH was used to adjust pH to 10. Dichloromethane was
added and the organmic layer was separated, washed with brine, dried over

- anhydrous sodium sulfate and evaporated. The residue was purified by PTLC
(3% MeOH in DCM as developing solvent) to give product 5 (18 mg, Yield:



di et hyl - (4-di met hyl am no- benzyl ) - phosphonate (80 ny,
0.30 mmol) in anhydrous DMF (5.0 nl) at 0 C
wQ@2@mho783 5- pyri dyl al dehyde (42 ng, 0.30 mMmoPQT/WER07/007400
then added. The reaction nm4xture was warnmed to room WO
2007/ 126733 PCT/ US2007/ 007400 42 tenperature and
stirred for 4 h. Water was added and m xture was
extracted with MOH/ DCM (1: 9, vlv). Oganic |ayer
was separated, washed with brine, dried over sodium
sul fate and evaporated. The residue was purified by
PTLC (20 % Hexanes in DCM as devel opi ng solvent) to
give product 1 (48 ng, Yield: 62 %. 1H NWR (200 MHz,

S%L%N@gzﬁ@gﬁiﬁzcgc%m 34 iaﬂ{'za 29T uzf 1y 46 (s, dd,
J=206 %, i =d.4 Hzy; 7.8 QHa), J=78@8Hz)1|6| 80d(5H1 m), 96534(2 ),
tgr@g@{,ggiz W o JRYE) (Fld HiiZe, AL 59 1505 .85 G e G

gEi 823 04212 bf)2 IR MBI(BE) Maxeg)ed! Ra{) FLEIONYD>]53781693.
I met hyl am nostyryl)pyridine (2) [0121] Sodi um hydri de

S% % 9 gtoasolutlon of
(é)% '(é%z@‘g Wo m) O)ng anol (39 ng, 0.26 mol)

After stirring at room

[0125] vvas g@t i ¢ ?)Sé% t(f?vlnm rﬁ&?%?d‘l”é’ 23 1{1112 wd8hdded 1d-3 sﬂmﬁbh

['On m Xt ure was ated to 100 for
of ddmpohhd & (1(5(:8) lnig) . 0dsvmrbal) rin ametharo £ anllr followsd é}y the

dded and t t L X1
g by S0 B hHED, 118 B R chRbeid
Ahifedd b a. 5 Houedueue Eocﬂ@@yﬁr QusCsedihumms idef dbth, Sodium
evapor ated. The residue r| fied ‘3?/ -%’8 ]%‘u% s
Hoeakdcide EEaSE AR A2 IBIORG SO MAEA Y It Gaian TS BHGEE v
%%ﬁré@aga\{ﬂ §r nder 3 gr@ coagg%ﬁ( Z%thM’&netﬁBQl&)d wated vids

A0d4d H@Yganit. 13961‘(\.3_7%5 sqpara}ed gvasheg yith ‘651857 dPE‘SI OvRj am@"é%“s
OH

sﬁ?%%n n%lﬁaﬁe a{?&” gZﬂE&rﬁtgg 'f_% rstdue 4x7as guﬂﬁﬁi v 3@15;53%2&1‘3
ia. BEM bl desglopin\®ly¢Et) tqrgzve Rrgrig@ 6« nlxg;;z
372. 2049 i s

Ve Bt 5o HLBED TS 2 U TR 0. 0,01 =6
Hz, J2~24Hz) 735 (2H, d, J = 8.6 Hz), 6.92 (1H, d, J 164Hz) 6.80 (1H,
d, J=16.4 Hz), 6.76 (2H, d, J = 8.6 Hz), 4.53 (2H, d, t, J; = 47.6 Hz, J; = 4.2
Hz), 449 (2H, t, J = 4.8 Hz), 3.85 (3H, m), 3.70 (5H, m), 2.88 3H, 5). HRMS
(ED) m/z calcd. for [ConstN203]+ 360.1849.

EXAMPLE 3
Synthesis of Compound 10

(E)-2—(2-(2-(2-hydroxyethoxy)ethoxy)ethoxy)-5-(4—nitrostyry1)pyridine @
[0126] The mixture of potassium carbonate (158.7 mg, 1.15 mmol),
compound 3 (100 mg, 0.38 mmol) and triethylene glycol (576 mg, 3.8 mmol)
in anhydrous DMF (5.0 ml) was sealed in a microwavable vial (from Biotage)
and subjected to microwave irradiation (Biotage Initiator system) at 180 °C for

25 min. After cooling to Toom temperature, water was added and reaction



[0122] Sodi um nethoxide (1 Min nethanol, 5.0 m) was
added slowy into a solution of diethyl-(4-nitro
whewzgtgrsphosphonate (546 nmg, 2.0 mmol ) and 2-PCT/US2007/007400
chl oro-5-pyri dyl al dehyde @283 ng, 2.0 mml) in
met hanol (5.0 nml). The WD 2007/ 126733
PCT/ US2007/ 007400 43 reaction m xture was then
refluxed for 1 h. After cooled down to 0 C, yellow
precipitate was filtered and washed with cold net hanol
to obtain product 3 (458 ny, Yield: 88%, which was
used directly for next step w thout further
purlflcatlon 3: 1H NWMR (200 MHz, CDC13): 5.8.53 (1H,
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Hial, ffgngteg;ﬁ 21912— %3&1{)@2&;@1@151 % S8R5 £ 6L 6 W8S,
d, J = 8.5 Hz), 4.48 (2H, t, T = 4.8 Hz), 3.86 (2H, t, J = 4.8 Hz), 3.71 (6H, m),
3.60 (2H, m), 3.32 (3H, b), HRMS (BD) m/z caled. for [CioHziN204]"
344.1736.

(E)—Z-(Z-(2—(2—Hydroxyethoxy)ethoxy)ethoxy)—S-(4-
dimethylaminostyryl)pyridine (9)

[0128] Sodium cyanoborohydride (36 mg, 0.57 mmol) was added to a solution
of compound 8 (65 mg, 0.19 mmol) and paraformaldehyde (57 mg, 1.9 mmol)
in acetic acid (10 ml). The reaction mixture was stirred at room temperature
overnight and poured onto ice. Sodium bicarbopate was used to adjust pH to 9.
Reaction mixture was extracted with ethyl acetate. Organic layer was

separated, washed with brine, dried over anhydrous sodium sulfate and



cool ed down. 2N NaOH was used to adjust pH to 10.
Di chl or omet hane was added and the organic |ayer was
waepanat7esl, washed with brine, dried over anhpdr/oszo07/007400

sodi um sul fat e and evapor aued. The resi due was

purified by PTLC (3% MeOH in DCM as devel opi ng

solvent) to give product 5 (18 ng, Yield: W

2007/ 126733 PCT/ US2007/ 007400 44 58%: 111 NMR (200

MHz, CDCl13): 8.8.14 (1H, d, J= 2.2 Hz), 7.76 (1H, d,

d J, =86 Hz, J2 =2.4 Hz), 7.32 (2H, d, J = 8.4

Hz), 6.80 (511, m, 4.53 (2H, d, t, Jf = 47.6 Hz, J2
4.2 Hz), 4.49 (2H, t, J= 4.8 Hz), 3.85 (3H, m, 3.70
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526.2138.
EXAMPLE 4
Synthesis of Compound 11a
a. Synthesis of intermediates I8 and I9

2-Hydroxy-3-bromo-5-iodopyridine (I8)

[0130] Following a previously reported method (Meana A, et al, Synlett 2003,
1678-1682) compound I8 was prepared from N-iodosuccinimide (2.48 g, 11.0
mmol) and 3-bromo-2-hydroxypyridine I7 (1.74 g, 10.0 mmol) as a pale



i n anhydrous DVF (5.0 m) was sealed in a m crowavabl e
vial (fromBiotage) and subjected to m crowave

WO pooad2es3 on (Biotage Initiator system at 180PCa/D82007/007400
25 min. After cooling to raomtenperature, water was
added and reaction WO 2007/126733 PCT/ US2007/ 007400
45 m xture was extracted with ethyl acetate. Organic
| ayer was separated, washed wth brine, dried over
anhydrous sodi um sul fate and evaporated. The residue
was purified with PTLC (4% MeOH in DCM as devel opi ng

sol vent) gave product 7 (110 rrg Yield: 77%: '"H NWR
(200 MHz, CDC13) 6.8.20 (3H, , 7.83

‘(fwfb Ctl%_fb% F ’5‘{]@ ZWZD%SL{)-%E} 59229 (15r8 ﬁ-l)"B)OS (dJ

1H, 4 ~82.5i#)z), 37$$d,(1&lﬂh=21ﬁz) 4.8 Hz), 3 71 (6H m)

3761 (2H, ™, 2.10 (1H, b), HRMS (El) mz calcd. for
[ CLOH22N2OB] + 374. 1478.

(E) 2-(2-(2-(2- hydroxyethoxy)ethoxy)ethoxy) 5-(4-am no

L e ey

compound 7
OO f phl b -
o U000 Gl (5 o e e

he reaction
ﬂ”ﬂoxédﬂh@(yba&okyz)‘ethmeﬂ (0.300 1g,51.8 mweol) tdnen PBbm(@éli 0S:8-95

el 1 0BGl FHEoEng U Eorf St obss' & ooy

aa%ediegb&@lﬁe j(mInyIe.39 Q,dl 95)nganlf) dnlSaydy of\EIFs efhhg iaectrlt
rie over us s

ork s g SAas Bt et o R 2 1
%ﬁa@?ﬂm %ﬁ/gmfggogas) K/%megqudmﬂdpmﬁﬁﬁ b7 FOYMeRIGHCL,
H09), toryizhl K914, colorless vigcous iy %0 by 2SSt 1512“‘3“%’5%9&
@ZHHHEZ} éecrgg) Q'B)(d i3 @MHZEy 66. (1?51}( ]J-lF 4d1 HE)~4.50-
438 (ﬂrizZBH),33 83—3(6.4—(m,t81—i)d 3C NMRS %9 4, 17511 61,48 qﬁlos 538%8
SEE a1 O.308. Phiy 655663, )HRMS 8&11:& br ¢ QH, BrFINO;

@@72322 214&-foundhade®iy8s hoxy) et hoxy) et hoxy) - 5- (4-
|nethylan1nostyry|)pyr|d|ne (9) [01281 Sodi um
cyanobor ohydride (36 ng, 0.57 mmpl) was added to a

§0! Ut igQhthesi ofeERPLIGH 814 65 ny, 0.19 mmol ) and
par af of mal dehyde (57 ng, 1.9 mmol)

(E)-(5-Bromo-6-{2-[2- (Z-ﬂuoroethoxy)ethoxy]ethoxy}pyndm— -y-2-(4-
dimethylaminophenyl)-ethylene (11a)

[0132] . A mixture of 4-dimethylaminostyrene (0.110 g, 0.75 mmol), 19 (0.217
g, 0.5 mmol), K,COs (0.173 g, 1.25 mmol), tetrabutylammonium bromide
(TBAB, 0.322 g, 1.0 mmol) and palladium acetate (Pd(OAc),, 0.006 g, 0.025
mmol) in 2 mL DMF was deoxygenated by purging into nitrogen for 15 min
and then heated to 65 °C for 2 h. The reaction mixture was cooled to r.t. and
submitted to standard workup with ethyl acetate (EtOAc). The crude product
was purified by FC (EtOAc/Hexanes, 30/70) and resulted in 11a as a light
yellow solid (0.178 g, 79%). I NMR 68.08 (d, 1H, J = 2.1 Hz), 8.00 (4, 1H,
J=2.1Hz), 7.39 (d, 2H, J= 8.8 Hz), 6.92 (d, 1H, J=16.3 H2), 6.74 (d, 1H, J
=16.3 Hz), 6.72 (d, 2H, J = 8.1 H2), 4.69 (1, 1H, J= 4.2 Hz), 455 (t,2H,J=
4.8 Hz), 4.45 (t, 1H, J= 4.2 Hz), 3.94-3.68 (m, 8H), 3.00 (s, 6H). BCNMR &



in acetic acid (10 m). The reaction m xture was
stirred at roomtenperature overnight and poured onto
W0 e@®7/18088 um bi car bonate was used to adj ust pHEDUS2007/007400
Reaction m xture was extraased with ethyl acetate.
Organic |layer was separated, washed with brine, dried
over anhydrous sodium sul fate and WO 2007/ 126733
PCT/ US2007/ 007400 46 evaporated. The resi due was
purified with PTLC (5% MeOH in DCM as the devel oping
solvent) to give product 9 (67 ng, Yield: 95%: 1H NMWR
(200 MHz, CDCI3): 8.8.14 (1H, d, J= 2.4 Hz), 7.76
(IH, d, d, J1 =8.6 Hz, J2 = 2.4 Hz), 7.39 (2H, d, J=

68176 5( 3br.7m125 4, 9988211215, 1875,
l%g T@z’?’, ‘??3?%7&%%'% Ii,tw 61] 12@2?2 szl’ 3.70 (6H, _m, cgfm
8%.0H,816,, 72.29871.8H708) , 7R4,469.6; 16§. 7 Y10-31R ) CHlgg, for
C . 1 41+ 37
CG%Z-GC%I-P&?%Z(%’- 'J{%g{;ﬁoq;;%?ﬁb% '2§%dxy) et hoxy) - 5- ( 4-
di met hyl am nostyryl ) pyridine (10) [01291 Tosyl
chloride (52 ng, 0.27 added to a sol ution of
conpound 9 (43 ng, O. ?MF\?’S?n pyridine (5.0 nm) at
0O C. The reaction mxture was stirred at 0 Cfor 1 h

and then warmed uByntbesivefifferappiidatite and stirred
for 3 h. Water was added and reacti on m xture was

(BYE-BE4RE-0 3 - (SiritoctitslyJétBox yJeBaRry Ypyriaye 8-yipa-(4-
n%&?;?]&@ﬁ he WWid gy ine, dried over sodium
sulfate and evaporated. The residue was purified by

0133 PTLC é&%(g%@(@*ub Wwe?ﬁxedeﬁehppimqhyhhﬁamyrenc} (§i0v8 &,

duct 25 ng, Yield 41%: 1H. N 00 MHz. 1. .
R EmeD Gt 19, (D317 & 0.50 mimoh 45, ligh welBg vidkEus Hiawig
o, 1:548. _ 006, 1156 J87 2.
(h3ibe, S digay FLRMIR 5867 (A, Ao 201 Tafh ﬁ?%%f 435
HAH7.36,(d,)2H, 4 =88.54)7), 698 1d.2H1 { = 16.3Hz). . T (d, 131,65 16.3
H .99 . 3 , |
55 g, 13 AR f 18,0401 LSVR, By o,
@(51(@351&_9@&.%}11 O3 [68a(m, RE)SPrRSheEs BE).of 'C NMR & 158.4,
I nt er nedl at es

VAR, H - 33%903%3-59 ilég-ép;}??'&' 4851 8D HFSF T Bue

s’élo’gfsﬁvi,%ﬂ V70,5004, 89.6)65 189 80 7 MR SAealed faalColEyBrEN O3
(MY, 438.0954; found, 438.0967.

EXAMPLE 6

Synthesis of Compound 11e

(E)-(5-Bromo-6-{2-[2-(2 -fluoroethoxy)ethoxylethoxy}pyridin-3-yl1)-2-[4-N-
methyl—4-N—(tert—butyloxycarbonyl)arninophenyl]-ethylene (11c) .

[0134] Compound 1l¢ was prepared from 4-N-methyl-4-N-(tert-
butyloxycarbonyl)aminostyrene (0.219 g, 0.94 mmol) and I9 (0.273 g, 0.63
mmol) as a white viscous liquid (0.319 g, 94% yield). 'H NMR 68.12 (d, 1H,
J=2.1Hz), 8.03 (d, 1H, J= 2.1 Hz), 7.44 (d, 2H, J = 8.6 Hz), 7.25 (d,2H,J=
9.0 Hz), 6.94 (d, 2H, J=2.1 Hz), 4.69 (t, 1H, J = 4.2 Hz), 4.56 (t, 2H, J=4.9
Hz), 4.45 (t, 1H, J = 4.2 Hz), 3.94-3.68 (m, 8H), 3.28 (s, 3H), 1.48 (s, 9H).
3¢ NMR & 158.8, 154.5, 144.0, 143.5, 138.2, 133.6, 128.5, 128.4, 126.3,



1678-1682) conpound |8 was prepared from
N-i odosuccinimde (2.48 g, 11.0 nmol) and

WwW@2romo32- hydr oxypyridine 17 (1.74 g, 10.0 meCH/USR0E007400
pal e WO 2007/ 126733 PCT/ US2907/ 007400 47 brown solid
( 2.55 g, 85%. 1H NVWR (DMSO d6) 812.27 (br s, 1H)
8.08 (d, 1H,J=2.3 Hz), 7.71 (d, 1H,J=2.3 Hz).
{2-[2-(2-Fl uoroet hoxy) et hoxy] et hoxy} - 3- br ono- 5-i odopyr
idine (19) [0131] To a stirring suspension of 18
(0.393 g, 1.3 nmol), 2-(2-(2-
f 1 uor oet hoxy) et hoxy) et hanol (0.200 g, 1.3 mmol) and
PPh3 (0.511 g,1.95 mml) in 10 nL of THE at -10 C was

19@%94251&10@2& §el@f 710%4 §C831WF8d 4, PZONI (29 oTKe,| FL.E, 6904, A8, 7,

4 g, nmo nL of THE. The.c

S b, HENEH Soledoior it Rer (o S fito; B3

shgnpegat ure (r.t) 2 h. The reaction solution was

concentrated and purified by FC (MeOH CHC13, 1/99) to
yield 19, a colorless viscous liquid (0.423 _q,

(EM(SRoB-6-{2-[0d2- ~fipgrocthoxyethoxyly thogyf;z cﬁn 31y A8

age©xyphenyl)-gbylene (1ld) J = 4.1 Hz) 4, 50 4.39 (m 3H),

3.89-3.64 . 13C NNR 8159.4, 151.2, 14
[0135] 108. 5C0131;pmgn 1g§|) was gg_epgred7@'og1 47afeg>xy§tgregxe 3)01524?. g, 0.75
xﬁ%?% Tgh& €. B RS ekl 2% G ARsdohNBRuid 4.)81 g, 77%

ound,” 432.917 nt hesi s of co ound %&
aeldE) I(Iasrmﬁ[sle,(d lHJ 21Hz) .03 (d, 18, J= 21 z), 7.50

et LW (e h s Lﬁéﬂzﬂfyi%?w@"‘ﬂ%ﬁgﬁme
DE 42 HApt 5l (a,mmosFyt%m)( £4310 gL .0 4 3.94-868 (m,

T e 91%81%2‘%0%6)"1 752

ﬁlﬁsz,pﬁsl | 2g]i198118¢ e2ALE1 20326 (1240), 2073, 8243, §1. 50702;570 0.5,

165 6844071 nERMSLeLEE oY SBRPHBANGE B, o757

foaRGlA@nofMxture was cooled to r.t. and submitted to
g andard workup with ethyl acetate (EtOAc) The crude

e A T e G U
txmxyphqnmk)ﬁ@t ena(llg) 1H J= 2.1 Hz), 8 00 (d, 1H,
101361 15, 3 Aeptat 194 (05 03 Mol sad o Ben gy o o
Srede plated th BROMITHE S mi/54nL) ] thedrdabtigr miRidre Was stirred
atr.t. 2 h. After standard workup with EtOAc, the crude product was purified
by PTLC to give 11e as a white solid (0;128 g, 97%). '"H NMR §8.07 (4, 1H,
J=2.1 Hz), 7.99 (d, 1H, J = 2.1 Hz), 7.35 (d, 2H, J = 8.6 Hz), 6.96-6.74 (m,
4H), 5.22 (br s, 1H), 4.69 (t, 1H, J = 4.2 Hz), 4.54 (1, 2H, J = 4.8 Hz), 4.45 (1,
1H, J = 4.2 Hz), 3.94-3.68 (m, 8H). '°C NMR 6 158.5, 156.4, 143.6, 138.2,
129.2, 129.0, 127.9, 120.7, 116.0, 107.6, 84.9, 81.6, 71.1, 71.0, 70.8, 70.4,
69.6, 66.8. HRMS caled for C;oH,BIENO, (M"), 425.0638; found, 425.0651.



4.8 Hz), 4.45 (t, 1H, J= 4.2 Hz), 3.94-3.68 (m 8H),
3.00 (s, 6H). 13C NVMR 8 WD 2007/ 126733
wean/us2607/ 007400 48 158.3, 150.4, 143.5, 138CDUS2007/007400

129.6, 129.5, 127.7, 125.250118.8, 112.5, 107.5,

85.0, 81.6, 71.2, 71.0, 70.8, 70.4, 69.6, 66.7, 40.5.

HRMS cal cd for C21H26Br FN2O38 (M), 452.1111; found,

452.1099. EXAMPLE 5 Synthesis of Conpound 1 |b

(E) - (5- Brono- 6-

{2-[2-(2-fluoroet hoxy) et hoxy] et hoxy}pyridin-3-yl)-2-(4

- nmet hyl am nophenyl )-ethylene (1 I'b) [01331 Conpound

11b was prepared from 4-net hyl am nostyrene (0.073 g,

0.55 mml ) and 19(Ooﬁ%ﬂ{g o9 mmol) as a |ight

yel | ow vi scous |iqui ]?L g, 52%yield). 1H NWR

58.07 (d, 1H, J= 2.1 Hz), 8.00 (d, 1H, J= 2.1 Hz),

7.35 (d, 2H, J= Sydthesis ofdCompqund 28 J= 16.3 Hz),

6.74 (d, 1H, J= 16.3 Hz), 6.60 (d, 2H, J= 8.6 Hz),
But é't' -6 21 H0-flubroethdxly) etB&ky]ét“ﬁoﬂy}&szﬁn- -yD-

%%ﬁ }Jl Q{G%E% 13b94- 3. 68 (m 8H), 2.88 (s,

g .5, 143.6, 138.0, 129.8,

129 @,fm}ﬂalﬁ 01@59 , 0856 (nmo§las/a
[0137] -2 2%0%%&7111’11% 121112%& @ri‘;&‘ég ( E

light yﬂZ@HMB(Q:@@cs, 65("4%)161@33% '§ %&Md ggw%gg?cﬁz)»
R M e 4P @ oS
680 (i1, 3% 7 115-2EE)-661 (d, 2H, J = 8.6 Hz), 4.69 (1, 1H, J = 4.2 Hz),

AT Qo Syl B o LRI AT 0P i, bess! DBk e

was préepared from

AN mmyg (14; B, t 1043-1.251(hy |65R)y A5 OY (Madfh s ttePl, J =

i i o sTeniey 18845385 4 1843, TrBy b2 oL, P28

1?% 21211(206 81919 81~]6 ‘7121 17(H9) 708, 68.5( do. u,ras a] 30.2.29.5239.3,
2@7942M; 224, % B |l|§)4 1@%99%t &6 Z%%égﬁgd for

égglpg'ﬁzggélg'mgsé 2906%(146%@4 4%H(SJ 5 H;1. 2 ;'123’2:

NVR 8 158.8, 154.5, 144 o 143 5, 138 2, 133.6, 128.5,
128.4, 126.8, WO 2007/ERGREPIPET US2007/ 007400

Synthesis of Compound 12¢

(E)-(5-tri-Butylstannyl-6-{2-[2-(2-fluoro ethoxy)ethoxy]ethoxy} pyridin-3-yl)-
2-(4-hydroxyphenyl)-ethylene (12¢)

[0138] Compound 12e was prepared from 1l1e (0.032 g, 0.075 mmol) as a
white viscous liquid (0.040 g, 84% yield). 'H NMR 68.11 (d, 1H, J =25
Hz), 7.82 (d, 1H, J = 2.5 Hz), 7.39 (d, 2H, J = 8.6 Hz), 6.98-6.74 (m, 4H),
5.19 (br s, 1H), 4.71-4.66 (m, 1H), 4.48-4.43 (m, 3H), 3.90-3.62 (m, 8H),
1.70-1.02 (m, 18H), 0.91 (t, 9H, J= 7.1 Hz). BCNMR 6166.9, 156.0, 145.4,
144.0, 130.1, 127.9, 127.6, 127.4, 124.3, 123.0, 115.9, 85.0, 81.6, 71.0, 70.9,
70.7, 70.5, 70.0, 65.2, 29.5, 29.3, 29.1, 28.0, 27.5, 26.9, 13.9, 13.4, 13.3, 9.9,
6.6, 6.4. HRMS calcd for C1HagFNO,;Sn (M), 637.2589; found, 637.2573.



49 126.6, 125.4, 122.9, 107.4, 84.8, 81.4, 80.4, 71.0,
70.9, 70.6, 70.2, 69.4, 66.7, 53.5, 37.1, 28.4. HRMS
w@ alocd2d763 C25H32Br FN2CG6 (M), 538. 1479; f ound, PCT/US2007/007400
538.1476. (E)-(5 -Brono-6- 51
{2-[2-(2-fluoroet hoxy)ethoxy] ethoxy} pyridin-3
-yl)-2-(4- acetoxyphenyl)-ethylene (11d) [0135]
Compound Iid was prepared from 4-acet oxystyrene (0.122
g, 0.75 mmol) and 19 (0.217 g, 0.5 nmol) as a white
viscous liquid (0.181 g, 77% vyield). "HNW 8 8.12
(d, 1H J =2.1 Hz), 8.03 (d, 1 H J=2.1Hz), 7.50
(d, 2H, J =8.6 Hz), 7.10 (d, 2H, J = 8.6 Hz), 6.94

R oS GO e
394368(m 8H) , 1.48 (s, 9H). 13C

NVR 8169.3, 158. 9Sy11®98130§§4?mp9uﬁ433a2 134. 5,
128 24, 128.16, 127 4, 123.4, 121.9, 107.5, 84.8,

B S-tri jﬂthLst J%ﬁg:? ﬂﬂ&o&hoﬁ@eﬂmoxﬁﬁatﬂoxy?ﬂyﬂdmﬂ -AYS
212178{3%31§la&2 1&rM(124}57 0744;  found,

(E) - rom)- -
[0139; {2- [2A(1¥n{thtbo6qums)zeg hoay}d eﬁﬁxmgy}xs(mbutylun) ((BusSn)z,

-yl )-2-(4- h henyl ).-et h
(5 G Farhada ki ollsdion, GRS IP R RO R B4 P,
681%4 l@'mQI"/Q‘)Gﬁl 9iRink wXEhEatBd A€ 200 °C for Q9 HHA Hebreattidn
- and the reaction mxture was stirred
SQﬂlttéTn wes seeled stk Wrated pHtne mb 48% Ky e»‘&HFbalﬁef"“Sly
g%f Q&lcﬁgonaﬁyo ? Tll-%é Qtagﬂé(ra \W)ﬁcuﬁlswﬁu Wohe Hl following
ECQEt dc/H[eHane]s, 25@51a$f§1)ded7123515(ad1g112 gqellgw-ollgOé)S,q)z% 68%).
ty, _
%géii@ 1(1?“)2f5 %&),(Pgli% ﬁf')A} 42 561917,{ 7418, 285 7 =
81 .93 IH3J 6814 FHZBH.81 1&0HJM?=8;6%H5) 611%@4 2H, J =
{450, 58 o B 2R g ST B B4
19,8718 o0 054 Do Mo o
oun
ESANZ (m. 583 0 AL 0P CHBaN CINME &166.7, 150, 138.4,
f}? (F%ié' %?gieﬁ%f}@deq ﬁlg)ﬁ(& 7, e1t2102x 112.6, 85.0, 81.6, 71,0, 703,
707 70.4, 70.0, 65.0, 40.6, 3/35 2933991 28%/2’)03/269 1'3§y13)4 13.3,
9.9, 6.6, 64. HRMS caled for CssHs:FN,OsSn (M), 664.3062; found,
664.3037.

(E)-(5-Iodo-6-{2-[2-(2-fluoroethoxy)ethoxylethoxy} pyridin-3-y1)-2-(4-
dimethylaminophenyl)-ethylene (13a)

[0140] A solution of iodine (I, 0.063 g, 0.24 mmol ) in THF (2 mL) was
added dropwise to an ice bath cooled solution of 12a (0.114 g, 0.172 mmol) in
THF (3 mL). Afior the addition, the reaction was stirred at 0 °C for 1 h.
Following standard workup with CH,Cl,, the crude product was purified by
FC (EtOAc/Hexanes, 25/75) to give a light yellow solid 13a (0.037 g, 48%).
'"H NMR 68.22 (d, 1H, J=2.1 Hz), 8.10 (d, 1H, J= 2.1 Hz), 7.38 (d, 2H, J =
8.8 Hz), 6.92 (d, 1H, J = 16.3 Hz), 6.72 (d, 1H, J=16.3 Hz), 6.71 (d, 2H, J =



2- (4- met hyl am nophenyl ) - et hyl ene (12b) [0137] Conpound
12b was prepared fromlib (0.069 g, 0.156 nmmmol) as a
wo p@htizered | ow oil (0.068 g, 68%yield). 'H NVRR@GBUIMD07/007400

(d, 1H, J = 2.5 Hz), 7.8056d, 1H, J = 2.5 Hz), 7.36
(d, 2H J = 8.6 Hz), 6.92 (d, 1H J = 16.3 Hz), 6.80
(d, 1H, J = 16.3 Hz), 6.61 (d, 2H, J = 8.6 Hz), 4.69
(t, 1H, J = 4.2 Hz), 4.45 (t, 3H, J = 5.1 Hz), 3.83
(t, 3H J = 4.4 Hz), 3.71-3.66 (m 5H), 2.88 (s, 3H),

1.68-1.48 (m 6H), 1.43-1.25 (m 6H), 1.15-1.02 (m
6H), 0.91 (t, 9H, J= 7.1 Hz). 13C NWR .3 166. 8,
149.1, 145.4, 143.6, 127.8, 127.7, 127.0, 123.8,

é-@JHZ) 4171224%7 (8.5, ), 8fl56.4.441 (ch, 31719 99373%93(m7@}f), 3 oo s,
70.1,65.0, 30.8, 29.5 29.3, 29 28. 9,

as).0, G NMR ﬁel@4,915;)5,61@46614145&4 kS, 15 1278 1233,

gﬂﬁﬁ,g%?osgﬂvﬁ ’8066581%53?%%1,%%&&‘%.5‘?%@.6%%9.‘1, 4B%AMERE1S

¢dyd (dr-Qo HaeBUNYD n§00.8972; found, 500.0959.

{2-[2-(2-fl uoroet hoxy) et hoxy] ethoxy} pyridin-3-yl)-

2- (4- hydroxyphenyl ) -ethyl ene (12e) [0138] Conpound 12e
was prepared from1leE 1531@ 075 Mol ) as a

white viscous liquid (O 040 g, 84%yield). '"H NWR

88.11 (d, 1H, J = 1H J = 2.5 H),
739(51 2H, ng'“ﬁwsgézaf&n ?H)m 4H) , 519%br
o 71 4,66 ( 4. 48- 4 pe
%H%lyo (yLPe og)‘){ BryD-
a:E4?V~plqtlzsﬂ 4- yé%@a@onwem@op %Yllrethy e;gp @2c r%

130. 1, 127.9, 127 6, 127.4, 124, 0,
(01411 g1 5, Cprgsundgids, waygrepareth fism 14 (033, 4383 ghmal 5 a
3&1&,\;1%%,\/%9}:13%? 46’072% 7%l Aeld). %NMRls?e 34 )19, 7526 Hz),

for "C31HABF &tiiz 1.%@ '2589;
7 &Gk, 18687.2858H2)0. ‘2@017/@6)73@ ¢&iz) Zédvll @H74008-55H2),

%@\@Eﬁt{ﬁ R Pgﬁaﬁﬁug@@@&g F323.86-3.66 (m, 8H), 3.28 (s,

8ED[ 280202 @y @’éﬂhd)(?() €t, 198% /] = t7hb Hiz).py €i NMR $147)3, 146.1,

L N

74 BY361) 20.8, 90.33%0. g, 691537.0029 .3, 28R R PRI 18tLliams, 26.9, 13.9,
t1§t4Ir kSt phfr%dé’ o3 e LPYCERNBLE: oy, 750.343; found,

750.3425.

(E)-(5-Todo-6-{2-[2-(2-fluoroethoxy)ethoxy]ethoxy} pyridin-3-yl)-2-{4-N-
methyl-4-N-(tert-butyloxycarbonyl)aminophenyl]-ethylene (13¢)

[0142] Compound 13c¢ was prepared from 12¢ (0.024 g, 0.032 mmol) as a
white viscous liquid (0.018 g, 98%). 'H NMR &§8.25 (d, 1H, J= 1.6 Hz), 8.13
(4, 1H, J= 1.6 Hz), 7.44 (d, 2H, J = 8.4 Hz), 7.24 (d, 2H, J= 8.4 Hz), 6.97 (d,
1H, J = 16.4 Hz), 6.86 (d, 1H, J = 16.4 Hz), 4.69 (t, 1H, J= 4.1 Hz), 4.53 (t,
2H, J= 4.8 Hz), 4.45 (t, 1H, J= 4.1 Hz), 3.94-3.69 (m, 8H), 3.28 (s, 3H), 1.47
(s, 9H). "C NMR 6 161.0, 154.8, 145.3, 144.9, 143.7, 133.9, 128.9, 128.6,
126.8, 125.7, 123.1, 85.1, 81.7, 80.7, 77.4, 71.3, 71.1, 70.9, 70.5, 69.6, 67.2,
37.4, 28.6. HRMS calcd for C;H26FIN2Os h), 500.0972; found, 500.0959.



0.013 g, 10 nol % in toluene was heated at 110 C for

18 h. The reaction solution was cooled to r.t. and
woe@ansd3ni th 5 nb 10% KF. After vigorously SPECT/DE2997/007400

for additional 0.5 h, the ssandard workup with Et OAc

and follow ng FC (EtOAc/ Hexanes, 25/75) afforded 12a

as a light yellowoil (0.052 g, 68%. 'HNWRY5 8.11

(d, 1H, J = 2.5 Hz), 7.81 (d, 1H, J = 2.5 Hz), 7.41
(d, 2H, J = 8.8 Hz), 6.93 (d, | H J = 16.5 Hz), 6.81
(d, 1 H J =16.5 Hz), 6.72 (d, 2H, J = 8.7 Hz), 4.69
(t, 1H, J—42Hz) 4.46 (t, 3H, J= 4.9 Hz), 3.83 (t,
3HJ—48HZ 71366(m5H) 3.00 (s, 6H),
dih-31L9H2-02 (m
(Eé ?°% %g%(;ﬁ&h%% )%ﬂ?&)y R Ty AT
alimm 1377 1275 1260 123. 7,

121 &7, 6-Fiidine (28
[01431 -5 O%b éxgs%lgreﬁ 28&@0(2 of&%cQO S()ﬂ% g2 g é)ﬂlirﬁngg )1 2, idine (

ull 30.24 mdol),in 2Z3mB, CHQCQ at@ ‘kl wgs addediyenethylsiyk g}f%ate ?34 .
pg%% l_llggmptpgﬁ Sgkf{ew 5 mqg 4th%0r%%ct10 og&qnon Q\% stidRdfitted to the
i 5 ot b oo e ey
gsroladtghb n’eﬂﬂw |Veﬁ§gh%h(l‘112 13 6)51% (8%% IW ﬁ% 2?,4@ (Hj

13@3,(%?%;%9 [ADWi1SH,Y, 9. ﬁtﬂ(ldlngﬁ b&tshs MJ &1 §&) 1H, i Jon

0.172 nnol rL_the
laBdIHt) G770 (dhaH, ok tlioeh Hahss- é@ i(dr 23> ér %)6%}% Aff %67 (m,

A N e A My
1@9\58 144 BI qmt 8,VB¢9 D 2800, t26133311(8(9 032. 63854387, 8018, -

A 3351(2@ 70QH70 51697, é7%}0 8 }églesd cal?i{:for]czo é@ﬁ’é_@

4%81)%/16%&@486:()811@ 3 Hz), 6.71 (d, 2H, J= WO
07/ 126733 PCT/ US2007/ 007400 52 8.8 Hz), 4.72-4.67

(m 1H), 4.54-4.44 (m 3H), 3.93-3.69 (m 8H), 3.00
(s, 6H). 13C NVR 8 IBXAMPBEE b1 144.6, 144.55,
129.8, 129.5, 127.8, 125.3, 118.8, 112.6, 85.1, 81.7,

80.6, 71.3, 71.1, _.70,8,. 7 7.1, 40.6. HRMS

calcd for C21I—|26F§KE@§§IW/EF%WBBI]€5§ f ound,

500. 0959. EXAMPLE 10 Synthesis of rrfound 13b ( yﬁS
¥

(B)X(5-tBuBytl taanpl6~{8-[2{(2-Tiaoethoxy)athosylothady) BYRAHRYT
B8y YoxPpticngi)retBylyhg €12¢)

[0144] Compound 12e was prepared from 11e (0.032 g, 0.075 mmol) as a
white viscous liquid (0.040 g, 84% yield). 'H NMR 68.11 (d, 1H, J =25
Hz), 7.82 (d, 1H, J = 2.5 Hz), 7.39 (d, 2H, J = 8.6 Hz), 6.98-6.74 (m, 4H),
5.19 (br s, 1H), 4.71-4.66 (m, 1H), 4.48-4.43 (m, 3H), 3.90-3.62 (m, 8H),
1.70-1.02 (m, 18H), 0.91 (t, 9H, J=7.1 Hz). BC NMR 5166.9, 156.0, 145.4,
144.0, 130.1, 127.9, 127.6, 127.4, 124.3, 123.0, 115.9, 85.0, 81.6, 71.0, 70.9,
70.7, 70.5, 70.0, 65.2, 29.5, 29.3, 29.1, 28.0, 27.5, 26.9, 13.9, 13.4, 13.3, 9.9,
6.6, 6.4. HRMS calcd for C3HsgFNO4Sn (M), 637.2589; found, 637.2573.



2-[4-N-nmethyl -4 N
(tert-butyl oxycarbonyl)am nophenyl ] -ethyl ene (12c)

W@ 0412678 mpound 12c was prepared from 11lc (0. BFRUZ007/007400
0.133 mmvl) as a white viseous liquid (0.077 g, 77%
yield). 1H NVR 88.14 (d, 1H, J= 2.5 Hz), 7.83 (d, 1H,
J =25 Hz), 7.46 (d, 2H, J =8.6 Hz), 7.23 (d, 2H, J
= 8.5 Hz), 6.96 (s, 2H), 4.70-4.66 (m 1H), 4.49-4.42
(m 3H), 3.86-3.66 (m 8H), 3.28 (s, 3H), 1.80-1.02
(m 27H), 0.90 (t, 9H, J = 7.1 Hz). 13C NMR 8167. 3,
146.1, 143.8, 143.2, 134.6, 127.0, 126.8, 126. 6,
125.7, 125.4, 124.1, 85.0, 81.6, 80.6, 71.1, 70.9,

(E’P(ﬁlod%% $2- [iqzmuoﬁﬁetﬂoxﬁathéxy]ﬂﬁmﬁy}Iﬁ@lcﬁu&;}g)-z-mz8 1,

ethplefle (1363. 4, 9.9, 6.4. HRVS cal cd for
Sn (M), 750.343; found, 750.3425.
[0145] (E) (chnhlszﬂmdmse was prepared from 12e (0.012 g, 0.019 mmol) as a

A2 2070 bhE Y S8 CRPROR LT BOr L PY £ o 40, 3 9
—gEt hﬂk ‘H& S& eyt - hut 8 leomyy aﬂtmmﬁb)@m 419) hemy4]67e(hy 1 1),

4(@-@5& @ 3@{)@@29%"%8“(2358%0 HRMS o @L‘%ﬂﬁwﬁgﬁﬁﬁ& ™M,

8 NI\/R8825(d 1H J= 1.6 Hz), 8.13
4(730%%@3"’8‘%630@% 7.44 (d, 2H J= 8.4 Hz), 7.24 (d,
J= 8.4 H2), 697(d 1H, J= 16.4 Hz), 6.86 (d,
1H J= 16.4 Hz), 4. 6ORRAMPLEIR4. 1 Hz), 4.53 (t,
OH, J = 4.8 Hz). 4.45 (t, 1H J = 4.1 Hz), 3.94-3.69

(in, 8H), 3.28 (s s, . 13C NMR 8161. 0,
154. 8, 145. 3, 1445 ynthfﬂlsﬁé%?%}‘@‘}?%s. 9, 128.6,
126.8, 125.7, 123.1, 85.1, 81.7, 80.7, 77.4, 71.3,

A Hydirox th%xy-mbfi)mcﬁsvlﬁdo;@?l.dﬁle (9BY 4, 28.6. FIRMS cal cd
fOI‘ C21H26FI N203 (M, 500.0972; found 500. 0959. WO

[0146] 2007/1%7&%8@%@% 00 T&{6ee BSaJ@EI)e A@Eabbmdb((ﬁg’% g 3.0

b, 2 far SR SO B oy o eh 5 Samsp s

PPt org4a , 06 %Zﬂé@n inf2018L J(fOrMR 4t g10 EC 0124 added iraprdse of
ut i t
mﬁgpméa&wm%?@?‘ﬂiﬂt% 08}&62 ?@'P#%sﬁéwm@%%%ﬁﬁ
’tﬁfl]é ?cfe—ét.a'i_’t fdﬁtﬁdwl@ @T(rhgaé‘d ?J;i]tn Gﬂ?@éé&gtl&lﬂ WSkt bat 1ttt aﬂdhi OThe

e St andar Wor Kup w oauc

rastiopLpdIvI @ Wy cpmcBirRisd g pErined PYHC PR AEirREts. Yo

%ﬁ%x‘% é%&rt(-gut?ﬂ-@nﬂeﬂﬁfﬁ&@any M@&-E?orﬁ&&lba&pyndlng a
8016rlé$)vxs®u9 1iqpi (1999 £.72%).1 QJMB 8@37@ gg Jsz 0#z),
953, 7 8006 4 £, s E Lok, 3.6‘8 LA, L 4.9%z), 0.90
(s, 9H), 0.10 (s, 6H). HRMS calcd for C12HigBrINO,Si (M-CH;"), 441.9335;
found, 441.9312.

"1

(E)-[S-Bromo-6-(2—hydroxyethoxy)pyridin—S-yl]-2-(4-dimethy1aminophenyl)-
ethylene (14a)

[0147] Compound 14a was prepared from 4-dimethylaminostyrene (0.031 g,
0.212 mmol) and 110 (0.073 g, 0.212 mmo}) as a light yellow solid (0.022 g,
29% yield). 'H NMR 6 8.07 (d, 1H, J = 2.1 Hz), 8.03 (d, 1H, J = 2.1 Hz),
7.39 (d, 2H, J = 8.8 Hz), 6.94 (4, 1H,'J = 16.3 Hz), 6.78-6.69 (m, 3H), 4.57-
4.52 (m, 2H), 3.99 (t, 2H, J = 4.3 Hz), 3.21 (brs, 1H), 3.00 (s, 6H). °C NMR



1H), 4.54-4.43 (m 3H), 3.94-3.69 (m 9H), 2.88 (s,

3H). 13C NWVR 9 160.5, 149.5, 144.6, 129.8, 129.7,
wa22®70267326. 3, 118.9, 112.6, 85.1, 81.7, 80.6,PFWU&2007/007400

71.3, 71.2, 70.9, 70.5, 6959, 67.2, 30.8. HRWMS cal cd

for C20H24FI N203)1 486.0816; found, 486.0818. EXAVPLE

11 Synthesis of Conpound Be

(E)-(5-tri-Butyl stannyl -

{2-[2-(2-fluoroet hoxy) et hoxy] et hoxy) pyri di n-3-yl) -

2- (4- hydr oxyphenyl)-ethyl ene (12e) [01441 Conpound 12e

was prepared fromlle (0.032 g, 0.075 nmmol) as a

white viscous liquid (0.040 g, 84%yield). 1H NWR 3

5 1385 1%@4 Jib. 03538_58529 Y1298, 891,044 118.3; 1225, BV 5

, <L
69(6br6251 103, HRMSAcged (fm- ql 1913.11; 4@2 4{\{@ éﬁ% 0g3 fithd,

2 9053 62 (n] 811), 1.70-1. 02 (m 18H), 0.91 (t 911,
363.0629. "1 13C NMR 5166.9, 156.0, 145.4, 144.0,
130. 1, 127 9, 127.6, 127.4, 124.3, 123.0, 115.9, 85.0,

81.6, 71.0, 70.09, £,190.0, 65.2, 29.5, 29.3,
29.1, 28.0, 27.5, 2?@‘% 13.4, 13.3, 9.9, 6.6,
6.4. HRVB cal cd for C31HA$SFNO4SH g\g 637. 2589:

bE4Y Us

found, 637.2573. Sythepi®)of ¢ompaun 007/ 007400 54
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A e iydami@phenylp- (4
O P he iy 2R ey ™ S Comound 136
ev%s pep red from12e (0.012 g, 0.019 mvl) as a

V‘h' t b{lﬁ’d (1Qb06}8s ;&98@ fronH ANMBHyBihogtyreng HO. 170 g,
[0148] EZ P ) 1 Mk
1.85 anng aigl Qhﬂ &Oégl (gn 0 Z,_B*nmol a5 a)411%h;t ?égllo(\»(fl |y|)1&'5lui ;Ilq:ld
NMR (1m, J8=H)z 1 HRYS8.0al(dd1Hod =
(Od‘gﬁéﬂi‘—q’l?{dé M*ﬁ 4725032%'2&1f d 1 E
2121{2)'39@5?(65?3 af= w@mﬁd}?& alIQIu.r}- 1 %—Ig) %874 é:iX'IAHP.IT
s [ 81 8Tbr
1§30 BRI TADAY 26 0. Dot ok N8 o0%6) o 111 65T

see Exan'pl e abovO)
s(QH 05.389 (s, 3H) H(DNMR61496 143.3, 138.5, 130.1, 130.0, 128.0,

126 pgﬂéré;b 1% | lﬁ,[jfjc'ng%.tgqv % §5g§,2§%17 g-!%t@fsh@ap?& 0 BB HIN,O,
A A8.04%8; foui@34adeisgs. dr opwi se of

EXAMPLE 14
Synthesis of Cbmpound 14d

(E)-[5-Bromo-6-(2-hydroxyethoxy)pyridin—S ~yl}-2-(4-acetoxyphenyl)-
ethylene (14d)

[0149] Compound 14d was prepared from 4-acetoxystyrene (0.130 g, 0.80
mmol) and 10 (0.244 g, 0.7 mmol) as a white viscous liquid (0.031 g, 12%
yield). '"H NMR §8.12 (d, 1H, J=2.1 Hz), 8.08 (d, 1H, J = 2.1 Hz2), 7.50 (,
2H, J = 6.8 Hz), 7.11 (d, 2H, J =6.8 Hz), 6.95 (d, 2H,J = 5.2 Hz), 4.58-4.54
(m, 2H), 4.01 (br s, 2H), 3.08 (brs, 1H), 2.32 (s, 3H).



di i sopropyl azodi car boxyl ate (DI AD) (0.728 g, 3.6 nmol)
in 10 nL of THF. The ice-salt bath was renoved and
WO b@7naasi i on was kept at r.t. 2 h. The reactPORUS2007/007400
sol ution was concentrated amd purified by FC
( Et OAc/ Hexanes, 5/95) to afford
2-(tert-butyl-dinethyl-silaiiyl oxy)ethoxy-3-bronp-5-io
dopyridine, a colorless viscous liquid (0.995 g,
729% . 1HNWR S 8.23 (d, 1H, J = 2.0 Hz), 8.05 (d, 1H,
J =2.0 Hz), 4.42 (t, 2H, J = 4.9 Hz), 3.98 (t, 2H, J
=4.9 Hz), 0.90 (s, 9H), 0.10 (s, 6H). HRMS cal cd for
Cl2H18Br | NO2Si (M CH3+), 441.9335; found, 441.9312.
(E)-[5-Brono-6-(2- h@K@%Wﬁ’IUE% pyridin-3-yl]-2-(4-dim
et hyl am nophenyl ) - ethylene (14a) [0147] Conpound 14a
was prepared from 4-di et hyI am no L{fvrene (0.031 g,
0.212 mmol ) and Sydhesis ef/SogPoEd fl mol ) as a |ight
yellow solid (0.022 g, 29%yvyield). 11c%ﬂgNM§151,8) 07 (d,
L b fdrox et By Pyridin-3-11-2-@-iyddexyphenyB9 ( d,
)Ft org:?égzﬁg& %94 2gyn1H J = 16.3 Hz), 678669
e 457 4.52 (m 2H), 3.99 (t, 211, J = 4.3
okl 3sOesosibedHp. thes prepavitionpof 11e,

20071711126733 PCT/ US20 7/ 0 7400
coti®upd IHegwas plleggreg lf:zlf?(g (§ 9%28%%' %S%ggm%l) as a

61 Q&M'!R HQ/SD dgIREB .Gty ds, gk, 8.31 (s,
wid iR, V\fg)%le 063; found 36206285 4B,
1H8S 8.53y6t hH$|7535b(d @ﬁaﬂouﬁeﬁ Haz), 7.19 (4, 1H,J ’

1 26 B06 97 (@, s yom/ g 90 3- 511 12), 64
mﬁg =psquﬁzg§¥3gm<m§£9+®mdw2§§[ DT, ?8%23@8 114502,

128. gdgg?&% 1(]§>1[§0 01(1% %Aiibggz 8@ 4 f%u g}%\;}s %aicagm Oé&tmsmm

1{4@') 3%5‘01517%8@ 3‘35)0168 03 (d, 1H, J = 2.1 Hz), 7.35
8 Hz), 6.93 (d, 1H, J = 16.3 Hz), 6.74
1HJ=163HZ)661(d 2H, J = 8.6 Hz),
4.57-4.52 (m 2H), 3BNAMPEE I4), 3.18 (br s, 1H),
2.88 (s, 3H). 13(: NVR 3 149.6, 143.3, 138.5, 130.1,

130. 0, 128.0, 118 07.7, 69.8, 62.2,
30.7. HRVS cal cd 3}%‘ ?—ﬁgg“héglb(glsel

(E)- [S-tn-Butylstannyl -6- (2-hydroxyethoxy)pyndm-3-y1] -2-(4-
hydroxyphenyl)-ethylene (1 5¢)

[0150]

[0151] Compound 15e was prepared from l4e (0.031 g, 0.092 mmol) as 2
white viscous liquid (0.012 g, 24% yield). 1H NMR 8 8.07 (d, 1H, J = 2.5
Hz), 7.85 (d, 1H, J = 2.5 Hz), 7.39 (d, 2H, J = 8.6 Hz), 6.99-6.80 (m, 4H), 5.97
(br s, 1H), 5.01 (br s, 1H), 4.50-4.46 (m, 2H), 3.98-3.94 (m, 2H), 1.69-1.01
(m, 18H), 0.91 (t, 9H, J = 7.1 Hz). 13C NMR 8 167.2, 156.0, 144.9, 144.7,
144.5, 130.1, 128.0, 127.96, 124.7, 122.8, 116.0, 69.9, 63.4, 29.9, 29.5, 29.3,
29.1, 28.1, 27.5, 26.9, 13.9, 13.6, 13.5, 10.1, 6.7, 6.6. HRMS calcd for
C27H41NO3Sn (M+), 547.2108; found, 547.2112.



(Mt), 348.0473; found, 348.0468. EXAMPLE 14 Synthesis
of Conpound 14d

W@ H)o7[12678¥ ono- 6- ( 2- hydr oxyet hoxy) pyri di n- 3-yl | PQF/{820aT€)7400
t oxyphenyl)- ethyl ene (14dp7[ 01491 Conpound 14d was
prepared from 4-acet oxystyrene (0.130 g, 0.80 mmol)
and 10 (0.244 g, 0.7 mvol) as a white viscous |liquid
(0.031 g, 12% vyield). "HNW S 8.12 (d, 1H, J = 2.1
Hz), 8.08 (d, 1H, J = 2.1 Hz), 7.50 (d, 2H, J 6.8
Hz), 7.11 (d, 2H, J =6.8 Hz), 6.95 (d, 2H, J = 5.2
Hz), 4.58-4.54 (m 2H), 4.01 (br s, 2H), 3.08 (br s,
1H), 2.32 (s, 3H. WO 2007/126733 PCT/ US2007/ 007400
56 EXAMPLE 15 Synt hg' fpound 1l4e
(E)-[5-Brono-6-(2-hy roxyet%’oxy)pyrldln 3-yl]-2-(4-hyd
roxyphenyl)- ethylene (14e) [0150Q0] In a simlar
procedure as desdyngwsisiof Q‘i@%ﬁn@r}éi‘atl on of 1le,
conpound 1l4e was prepared from Acetate 14d (0. 031 g,

(B)-(85¢i-B1 s)ta:ﬁﬁﬂ% (Mtyd&@cmd:@)ﬁﬁme—m-m% "H NVR
) ( .31 1 8.23
& k p?' 12 ﬂ{}?nfs%séﬂrlz) 7. 1gs(d T)H J = 1(638

[0152] HZ) (ﬁm%uﬁd 15a1was repaié“u Q‘OHZ)IAaE(OmOO(gi 0.27$ rdmel)gas3a
KoCONR kool 4o @/ a3,
g yeln.cmoNMQ m@%w%dm &
7815 73200 mp2 . ol B, § $55H8), 61§56(d7%1-168=416591{2),
63BIX(d) 185 .J =E>IAM3HE), 673 @yﬂﬁa g%ﬁzbﬂ\%%gﬁ‘&(f ;H}% 339:5~
%) di
3%@(?["(%‘&; wésyksl?gﬁgg%) et y’I ene ?&?%ﬂﬁv&r@oun%
m $a%6/5, asared44soindde 12820%328.4, 127691250l 33 sl 20>
t |
gz'@y%@:}' 6-0p140 4,98, _,g&.gHg%.,%, 98, Sﬁ@’é %_\921 joxlzcg}%l@lﬁ?z()ﬁ’Sn
13544l s A fouhds54.858%) , 6.99-6.80 (m 4H), 5.97
(E)-[S-Iodo-6-(2—hydroxycthoxy)pyridin—3-yl]-2-(4-dimethylaminophenyl)—

ethylene (16a)

[0153] Compound 16a was prepared from 15a (0.011 g, 0.019 mmol) as a
light yellow solid (0.004 g, 50%). 1H NMR &8.25 (s, 1H), 8.10 (s, 1H), 7.39
(d, 2H, J = 8.6 Hz), 6.94 (d, 1H,J = 16.3 Hz), 6.76-6.70 (m, 3H), 4.51 (&, 2H,
J = 4.2 Hz), 4.02-3.95 (m, 2H), 3.19 (s, 1H), 3.00 (s, 6H). HRMS calcd for
C17H10IN,0, (M"), 410.0491; found, 410.0489.

EXAMPLE 18
Synthesis of Compound 16b

(E)-[5-tri-Butylstannyl-6- -(2-hydroxyethoxy)pyridin-3 -yl]—2—(4—
methylaminophenyl)-ethylene (15b)

[0154] Compound 15b was prepared from 14b (0.052 g, 0.15 mmol) as a light
yellow oil (0.059 g, 64% yield). {I NMR §8.08 (d, 1H, J = 2.5 Hz), 7.84 (d,
14, J = 2.4 Hz), 7.37 (d, 2H, J = 8.6 H2), 6.93 (d, 1H, J = 16.3 Hz), 6.80 (d,
1H, J = 16.4 Hz), 6.61 (d, 2H, J = 8.6 Hz), 4.48-4.43 (m, 2H), 3.95-3.91 (m,
21), 2.88 (s, 3H), 1.69-1.01 (m, 18H), 0.91 (¢, 9H, J = 7.1 Hz). BC NMR &



(br s, IH, 5.01 (br s, 1H), 4.50-4.46 (m 2

3.98-3.94 (m 2H), 1.69-1.01 (m 18I—|),(O. 91H%i, 9H, J
wWGe2007124¢433 . 13C NMR S 167.2, 156.0, 144.9, 144p@1/US2007/007400

144.5, 130.1, 128.0, 127.968 124.7, 122.8, 116.0,

69.9, 63.4, 29.9, 29.5, 29.3, 29.1, 28.1, 27.5, 26.9

13.9, 13.6, 13.5, 10.1, 6.7, 6.6. HRMS calcd for ’

C27H41 NO3Sn (M#), 547.2108; found, 547.2112. WO

2007/ 126733 PCT/ US2007/ 007400 57 EXAWVPLE 17

Synt hesi s of Conpound 16a

(E)-[5-tri-Butyl stannyl -6-(2-hydroxyethoxy)pyridin-3-y

1-2-(4- dinethylam nophenyl)-ethylene (15a) [0152]
1GRPRISS 1R} 8 BY ERUCG 5OMALE106071004 8, 100275126,

0. 105
6NR5 525308, zw, zm, 291, 28.6, 2B §s 269, (336%1 9&02%§

6. %)Hd@égi&gébr qlﬁ}d?}qﬁ ?é (lgFj_,'Z 60 2%55( fj)un&"SGO]ZéleG 3

( &srlﬁo@(ﬂhﬂo@mmw)pmmayﬂ “2p¢i-taefhyjespinophenyl) s |

Egz 68-1.01 (m 18H), 0.92 (t, 9HJ—72HZ))(‘13C

eﬂﬂ nd 169 6, 150.1, 144.5, 144.1, 128.2, 128.1, 127.4,
5.6, 124.0, 120.5, 112.4, 69.4, 63.0, 40.4, 29.0,

0155 27 2. Cokdpdiind916b wWHR bd o015 7
[ ] 574. 250%1%3 f ound, 574"{&16@ W@Qﬁ m))asa

ligh) y¢liw selsd €0 @95 By 31 Gy SHASR, AP B0yl .21 FP 02
(é@% aaf‘g@;r ey %?n (&itSiH 'ﬁﬂfs 4 i=f2§1,)6 §D153)H, CoAIGIEZ), 627 6-
6 /0teh, 358, Hehd-&99 1 DEDDL3. a2 Fs Bl HE 258 (531D
}i}[};gfs calcc{l)fé)(rgl ﬁg%%d%@?’g 46k.0343; f&un‘cl 806.0883., 6.94 (d,

70 (m 3H), 4.51 (t, 2H, J =
4.2 Hz), 402395(m 2H) , 319(3 1H), 3.00 (s,
6H). HRMS cal cd for 2o(M+), 410.0491;

found, 410.0489. EXA Synt hesi s of Conpound 16b

18 s g Bl (55 Tonsi
[0156] %@?gggogo%?nq\g?: cglrnigl?rrldesd IZE‘I(])erZ}»al 13b( 016a 16% and ]Ige were
> > > ) s
prepared via jododestannylation reactions from the corresponding tributyltin
precursors according to the method described previously (ref). Hydrogen
peroxide (50 uL, 3% w/v) was added to a mixture of SO pL of the tributyltin
precursor (4 pg/pL EtOH), 50 pL of IN HCl and [1%[Nal (1-5 mCi purchased
from Perkin Elmer) in a sealed vial. The reaction was allowed to proceed for
5-10 min at room temperature and terminated by addition of 100 pL of sat.
NaHSOs;. The reaction mixture was extracted with ethyl acetate (3 x 1 mL)
after neutralization with 1.5 mL of saturated sodium bicarbonate solution. The
combined extracts were evaporated to dryness. The residues were dissolved in
100 pL of EtOH and purified by HPLC using a reversed-phase column
(Phenomenex Gemini C18 analytical column , 4.6 x 250 mm, 5 pm,
CH;CN/Ammonium formate buffer (1 mM) 8/2 or 7/3; flow rate 0.5-1.0
mL/min). The no-carrier-added products were evaporated to dryness and re-
dissolved in 100% EtOH (1 pCi/uL) to be stored at-20 °C up to 6 weeks for

animal studies and autoradiography studies.



yellow oil (0.059 g, 64%yield). 1HNVR S 8.08 (d, 1H,
J =25 Hz), 7.84 (d, 1H J = 2.4 Hz), 7.37 (d, 2H, J
we2@76824433 , 6.93 (d, 1H, J = 16.3 Hz), 6.80 (dpPCT/LHL00T007400
= 16.4 Hz), 6.61 (d, 2H, J5¢ 8.6 Hz), 4.48-4.43 (m
2H), 3.95-3.91 (m 2H), 2.88 (s, 3H), 1.69-1.01 (m
18H), 0.91 (t, 9H, J = 7.1 Hz). 13C NWVR 5 WO
2007/ 126733 PCT/ US2007/ 007400 58 166.9, 149.2, 144.7,
144. 3, 128.4, 128.3, 127.8, 126.7, 124.2, 120.7,
112.6, 69.6, 63.2, 30.8, 29.5, 29.3, 29.1, 28.0,
27.5, 26.9, 13.9, 13.5, 13.4, 10.0, 6.6, 6.5. HRVS
E:gl)cﬁsflordCZSH?gNﬁ%Sn (M, 560.2425; found, 560.2419.
-[5- 1 odo- 6-(2- hy yridin-3-yl]-2-(4-meth
yl am nophenyl) - et hy%ﬁ?@‘gh?owm Con}p/)oLnd (16b was
prepared from 15b (0.032 g, 0.057 nnol) as a |ight
yel |l ow solid (0. 005 gBanmg%tudle NVR 8 8.24 (d, 1H, J
:21Hz)809 1H J = 2.0 Hz), 7.36 (d, 2H, J =
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Ipa ad@@i {5 5 1 ol bl By i v

lﬁlxa?S E‘E_?ﬁ Hwésﬁﬁfeﬁe dlasé ﬁxbﬁ?ls lF’E‘hk gehcﬁbml)ctura cantgmrié@ u of
Vi e reaction was al |l owed t

popisdcAr o hesnpeneis (430 4 kB ESTEME Tp 020,
d@%;t&g sfM “Igl%gleth!aat?setl?gt 3(0 g’rMﬂ)di’lﬁﬂé& QeM@ASy in PBS

after
doatdifiaki oat I%nbwmh s‘erlEmthbomng)aumr@t fopls yelumg of 1 ml

bi car bgnat e_.sol uti The e
Nonsperibicbindips aﬁ;,@%@&eﬂ 'thge esl {a&e(gf 6\g/\?eﬁ)trf(ieﬁicl ss%ﬁé g}je N
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rever sed- phase col umm Phenone e,
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PBS at room temperature. Filters containing the bound I-125 ligand were

07

counted in a gamma counter (Packard 5000) with 70% counting efficiency.
Under the assay conditions, the specifically bound fraction was less than 15%
of the total radioactivity. The results of inhibition experiments were subjected
to nonlinear regression analysis using equilibrium binding data analysis from -
which K; values were calculated. Figures 1 and 6 show K; values for selected

compounds of the present invention.

EXAMPLE 21
Film Autoradiography

[0158] ['®Fltracers : Brain sections from AD subjects were obtained by

freezing the brain in powdered dry ice and cut into 20 micrometer-thick



m./mn). The no-carrier-added products were evaporated
to dryness and re- dissolved in 100% EtOH (1 G %) to
wheoogtizg7asl at 20 C up to 6 weeks for ani mal sPCMUSR07/007400
and aut or adi ogr aphy studi es0 WO 2007/ 126733
PCT/ US2007/ 007400 59 EXAMPLE 20 Binding Studies
[0157] [1251]IMPY with 2,200 G /mopl specific activity
and greater than 95% radi ochem cal purity was
prepared using the standard i ododestannyl ati on
reaction, and purified by a sinplified G4 mni-colum
as described previousl y i n Kung, M-P.; Hou, C.;
Zhuang, Z. -P.; Cross, Mai er, D. L. Kung, H.
segagxhs( C?lgr aCtt‘?&dsZ Hek rinflfba{éﬁp%ﬂls g@F eRt (200,00TRY50)000

nyl ol d aques in doubl e transgenic
ci2®ABPl 1) 6. 1 hr EUroonj tempmahuwea‘hc megtions wergithen ppad in

1, 11 4 al
sqgﬁrlatqdnl%lzﬁf‘%;%( éw& @Fltgf'a[}g{ ggeag%gt a\Pﬁr\@aéh%ﬂ Iy
40 SARIOP lor8 M(?cugﬁn@t@ rWaa;h)g gﬂ}cﬁi\@:fdpby thsing o'@t\:ewam i‘grr %% BEC.

honogenat es 0
AV IR dier SFABesIo o VT (RRCB & S04 B oRS
oVerlighdt ?ﬂe $&ult8 ate/ddpictEtBin thecﬁmnamf‘hgtgl 0.1 % bovi ne
serum,al bunmin) in a flnal
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Ogg’l??q(l)l&vée gﬂ fhe sé{?ﬁoﬂl v@as%’oﬁ pegkd WikdRhrmeddhiftecheasitalrstaining

shes of PBS at room
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condi ti ons,
&Eﬁorﬁp@&:efth@rg dippel ot RGufatat leﬁllﬁhwiiéOP/e EQDHP(&‘MO m%m@pte
the total radioactivi e results.of, i
s b s SO B (drenire TiSie DAl foliBfed by
@}%%%ﬁa ur%té?gfo%% Eéobr AT blryhﬁgn ¢hed ¥ Rlabrkdyssctons wiere

K; val ues were cal cul ate Figures 1 and 6 show

é@pos@dl@dSOdaéferaé‘cM@d filng § s of the present
i nvention. EXAVPLE 21 Fi | m Aut oradi ogr aphy
EXAMPLE 22

Organ distribution in mice

[0160] ‘While under isoflurane anesthesia, 0.15 mL of a 0.1% bovine serum
albumin solution containing ['Z[Jtracers (5-10 pCi) was injected directly into
the tail vein of ICR mice (22-25 g, male). The mice (n = 3 for each time
point) were sacrificed by cervical dislocation at designated time-points post
injection. The organs of interest were removed and weighed, and the
radioactivity was counted with an automatic gamma counter. The percentage
dose per organ was calculated by a comparison of the tissue counts to suitably
diluted aliquots of the injected material. The total activity of the blood was
calculated under the assumption that it is 7% of the total body weight. The %
dose/g of samples was calculated by comparing the sample counts with the

count of the diluted initial dose.
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Brain sections from AD subj ects
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into 20 microneter-thick WO 2007/ BCBHVSR07/007400
PCT/ US2007/ 007400 60 sectiéons.

i ncubated with [18F]tracers (200, 000- 250, 000
room t enper at ure.

The sections were

cpm 200

The sections were
saturated Li2C33 in 40% EtOH (two

two- m nut e washes) and washed with 40% Et OH (one
two-m nute wash) followed by rinsing wth water for 30

SecC.

After drying,

the 18F-I| abel ed sections were
exposed to Kodak MR film overnight.
depicted in the filmin Fig. 2.

The results are
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dose/ g of sanples was cal cul ated by conparing the

sanple counts with the count of the diluted initial
waelo®a/126/63 2007/ 126733 PCT/ US2007/ 007400 61 TaRtBUS2007/007400

Bi odistribution in ICR mce2after iv injection of

[18F]1O0in 5% EtOH in saline (%lose/g,
SD) Ogan 2 mn 30 mn 1 hr 2 hr Blood 6.05 0.33 2.65

0.
0.
2.
0.
1.

Li

§

avg of 3 mce

22 3.48 0.47 2.15 0.25 Heart 0.75 0.14 0.17

22 0.03 0.18 0.08 Muscle 7.03 1.30 8.58 0. 260i8?62
59 5.96 0.06 Lung 1.07 0.20 0.30 0.01 0.35 0.07
20 0.36 Kidney 6.38 0.95 1.68 0.11 1.96 0.21 0.96
58 Spl een 043011015 0.05 0.13 0.03 0.10 0.17

rain
)0.10 0.37 0.08 Bone597056

.52 0.34 4 0.40 6.49 0.08 Oga

F,?a(lgg%odz gn2mn 30 mMin 1 hr

ver 24.90 1. 10 5 1 123
Tonias midisugion gn SR guiys Ser Bitsfioffof Bh Ay nakds
(Y@lose/zoavesoi? E!rcfg: g% &ngi oo eﬁ% (itg[ @

RS b
0od. 62| 780 0 95 ' Q8 Lunby’ ‘

Heart . 73| 1279 138029 3 5 987 X § ng'yd?‘* ENd N
Muscle36| 2.999 025220 1508 36+ &PF clefr°4. 65 *06[' 0.t 08
Lung . 56| 80.08 12219 1%}50|_| vér0-14 pb%4. 69 370 s'é 39
Kidry42| 2668 0:20b96 3320, 5 91b3| $383 0459 oé% 24
Spleen 68| 8.476 Brhed 142 1. 309508 @ 11 £ g 0. 84927
Livef. 08| 2Bdfie 4840|8840, 63 b392( 1343 0. 9% 500G
Skin2007] 928733 PE9 Usdd7/ odv%é 692125 =V =0zl
Brain | 403  +£043 |1.93 0.8 [068 *0.17 026 =0.04
Thyroid |3.89 067 |1623 *1175|2419 £826 |60.76 +6.09

[\ 251]
Organ

13b (log P = 2.54)
2 min 30 min* 1 hr 2 hr

Blood
Heart
Muscle
Lung
Kidney
Spleen
Liver
Skin
Brain

_ Thyroid

4.37 +1.07 |3.83 +1.11 [2.88 +0.28 | 2.21 +0.73
9.85 +1.78 | 2.54 +0.37 | 1.75 +0.26 | 1.22 +0.28
1.04 +0.25 | 1.11 +0.34 | 0.85 +0.06 | 0.44 +0.19
6.85 +0.27 | 3.01 +0.96 |2.37 +0.29 | 1.85 +0.74
9.03 + 6.81 | 3.40 +0.76 | 2.81 +0.70 | 1.86 + 0.36
4.41 +1.05 |2.49 +0.75 | 1.75 +0.33 | 1.27 +0.24
2624 +447 [11.47 £2.10 |7.70 +1.22 | 6.25 = 1.79
1.48 +0.07 | 2.95 +0.81 | 2.46 +0.16 §1.32 +0.41
6.22 +1.01 | 1.23 +0.13 | 0.62 +0.17 | 0.26 +0.01
5.74 +0.42 |24.09 £27.44(38.09 £637 |215.05 +74.59

['%Ij16a (log P =2.64)

Organ

2 min 30 min 1 hr 2 br

Blood
Heart
Muscle
Lung
Kidney
Spleen
Liver
Skin
Brain

Thyroid | 4.15 +043 | 1121 +=788 |59.13 £6.26 24.81 £0.62

271 +0.07 |2.24 +0.38 | 2.18 +0.66 | 1.01 + 0.02
10.24 +045 |1.93 +027 |1.12 +0.02 | 0.62 +0.12
0.71 +0.46 | 1.05 +0.20 | 0.55 +0.03 | 0.22 + 0.04
9.41 +0.56 | 3.02 +0.38 | 1.98 +021 [1.00. =*0.15
1425 =198 [4.19 +045 |2.49 +0.33 | 148  £020
4.40 +1.89 | 1.94 +0.19 |1.32 +0.10 | 0.80 +0.11
19.12 +£2.68 1238 =129 |6.22 +0.96 | 4.87 + 0.46
0.46 +0.13 | 1.18 +0.26 | 1.16 +0.00 | 0.40 = 0.05
5.43 +0.85 | 3.56 +032 | 1.32 +0.00 | 0.46 + 0.05




Table 2. Biodistribution in ICR mce after

injections of [ 1]-1abeled tracers

wore@e/12638) [' 251 ] 13a (|l ogP =
Bl ood 2. 70

hr 2 hr
0.41
0.17
0. 08
0. 39
:1: 0.
0. 27
1.31

:Bﬁ? bb g%g? 53X

(%ose/ g,
2.59) O an 2 nmi nPGODURINT/A07400
0.58 2685 0.18 1.65 0.45 1.45

Heart 12.76 1.24 1.63 0.03 0.97 0.16 0.73

Muscle 0.90 0.20 1.00 0.08 0.59 0.13 0.53

Lung 10.08 2.15 2.50 0.14 1.62 0.46 1.33

Kidney 16.62 1.96 3.32 0.11 2.30 0.54 1.71

24 Spleen 4.47 1.28 1.42 0.05 0.99 0.47 0.79
Li ver

Y
avg of 3

22.15 4.34 9.54 1.30 5.34 2.22 5.62

Skin 0.54 0.05 1.47 0.26.1.59 0.68 1.23 0.41
3 1.93 0.18 0.68 0.17 0.26 0.04

.67 16. 23 11 75 24.19 +8.26 60.76

-4-6 '251] 13D n 130 m nk
Org | %355 1288 +0.14
oy 28 P-]276L- 22+ 0.03
M1 28 @48 44 +0.02
Mus@'lelg 585 O«7dho
Haa dns 1.8336 1020

eq 24 £ 0.
e %’6’% ol
Skt ' Baingoto
e 2 1PeP 03 0. 62 0.18Yroidg oo
Brairb, 7386442 2&%4@7 84 3 § 945|
Thyrpid2d1§.36a (*0P B H-23 64F! r} 3
hr Blood 2.71 0.07 2.24 0.38 2.18 0.66 1.01 O. 02
Heart 10.24 0.45 1.93 0.27 1.12 0.02 0.62 0.12
['*1]16e (log P = 1.98) o
QOrgan 2 min 30 min 1hr 2 hr
Blfod 10.09 =1.12 |3.92 +007 [1.29 +0.05 |1.56 +0.04
Heart 666 +£031 [135 016 [0.65  +021 |0.51 + 0.09

. Muscle 1101  +034 |059  £0.05 |0.21 +0.02 |0.12 +0.01
Lung 1422 +092 |3.10 +005 |1.34  +0.11 |1.02 +0.01
Kidney |2040 £220 |10.03 *212 |294  +0.17 }2.50 £1.32
Spleen |420  +031 |128  £044 |050  £0.03 1050 +0.06
Liver 1827 +129 |515  +061 |238  +0.58 |2.63 +1.30
Skin 064 +020 |136 =007 |0.62  +0.01 |037 +0.08
Brain 099 +024 026 +003 |0.09  +£0.01 {0.06 +0.01
Thyroid |4.38 %046 [3.99  +3.56 [13.02 811 |16.02 +11.52

[0161] Tt will be understood to those of ordinary skill in the art that the same

can be performed within a wide and equivalent range of conditions,

formulations, and other parameters without affecting the scope of the

" invention or any embodiment thereof. All patents, patent applications, and

publications cited herein are fully incorporated by reference herein in their

entirety.




Muscle 0.71 0.46 1.05 0.20 0.55 0.03 0.22 0.04
Lung 9.41. 0.56 3.02 0.38 1.98 0.21 1.00. 0.15 Kidney

wQ@2002526733 98 4.19 0.45 2.49 0.33 1.48. 0.20rCBpsmerio07400

4.40 1.89 1.94 +0.19 1.32640.10 0.80 0.11 Liver
19.12 2.68 12.38 1.29 6.22 0.96 4.87 0.46 Skin
0.46 0.13 1.18 0.26 1.16 0.00 0.40 0.05 Brain
5.43 0.85 3.56 0.32 1.32 0.00 0.46 0.05 Thyroid
4.15 0.43 11.21 7.88 59.13 6.26 24.81 0.62 WO
2007/ 126733 PCT/ US2007/ 007400 63 [1211]16b (log P =
2.20) Ogan 2 mn 30 mn 1 hr 2 hr Blood 4.14 0.41
3.08t 0.35 1.81 0.56 1.96 0.14 Heart 7.16 1.16
1.50 +0.18 0.88 0.30 0.76 f 0.03 Muscle 1.15 0.38

.42 0.08 0.38 0.02 Lung 7.43 1.21 2.67
el 0 ;

1

./6t 0.32 1.58 0.10 Kidney 11.51 1.48 3.73
+0. 78 C%H%D@uh&-ogpggna;aﬁg 0.20 Spleen 4.08 t 0.68 1.34
'0.29 0.8 0.37 1.08 t 0.15 Liver 20.84 2.38 12.57 f
3.03 5.62t 0.68 3.41, 0.20 Skin 0.95 0.09 1.86
0.50 1.29t 0.51 1.4 0.10 Br4iT8204 0.82 0.88

+0. 30 0. 0.02 yroi dal 6.31 1.59%
17.23 14.23 3 )88 B9. 455[425j]16e ( log P
= 1.98) % ga in 1 hAsZ W Blood 10.09 f 1.

22 3.R2 . 1.29 0.08 1.56 t 0.04 Heart 6.66 f
0.31 1.35 0.16 0.65 +0.21 0.51 +0.09 Muscle 1.01

ofa ?ﬂar%a'é@uti&-ll@&c@ep@éble RalOthefrof2wh@el  Lung 14.22 0. 92
3.

0 0.05.1.34 0.11 1,02.0.01 Kidney 20.40 f 2.20
10. 0B is g iBtegerdiOM OBE S1%: 50 1 35 Spleen 4.20 0. 31

1.28 0.44 0.50 0.03 0.50 0.0 Aiver A8 27
5. 16 at Géagh opé.E MRS AN Beq, Of Ay A K Aaril Ats R the

others are -CH, or -CR? as permitted;

R! is selected from the group consisting of:

a. -(CH,),NR'R", wherein R’ and R" are independently
hydrogen, Cia alkyl, hydroxy(Ci.4)alkyl or halo(C;-
s)alkyl, and p is an integer from 0 to 5;

b. hydroxy,

c. C1-4 alkoxy,

d. hydroxy(Ci-s)alkyl,

e. halogen,

f. cyano,

g. hydrogen,

h. nitro,

i (C1-Caalkyl,

j- halo(C,-Cas)alkyl,
k. formyl,

1. -NHCO(C; alkyl), and



Skin 0.64 0.20 1.36 0.07 0.62 10.01 0.37 10.08
Brain 0.99 0.24 0.26 +0.03 0.09 +-0.01 0.06 +0.01
wabooroza3szt. 38 +0.46 3.99 t 3.56 13.02 +-8. 11 1BCDORS2007/007400
+11.52 [0161] It will be umslerstood to those of
ordinary skill in the art that the sane can be
performed within a wi de and equi val ent range of
conditions, fornulations, and other paraneters
wi t hout affecting the scope of the invention or any
enbodi nent thereof. Al patents, patent applications,
and publications cited herein are fully incorporated
by reference herein in their entirety. W 2007/ 126733

PCT/ US2007{ 0074 \g%,q Is Cained Is: 1. A
conpound %‘ ForaQi(éﬁ X A2 A3 n//"R \~~F A5 Ad
R R8,2 0 I ot:abl e salt thereof;

o K ' sl bPRORGRY gfdéxg Jo}ﬂs@ﬁ@

nis an 1n romone to six; at |east
one, no nore than three, of A ,ggA% A3, A4 and A5 is
N, the others are -CH, or -CR2 ,Pred RL is
sel ected ffomthe g_(gg;& con i (CH2) PNR R",
wherein R and R H’dep n ent | I,;Sydrogen C1
al kyl, hydroxy(GCi-4)al kyl or halo R™4)alkyl, and p
is an integer fromO to 5; b. hydroxy, c. Cl14 al koxy,

d. hydroxy(C,.4)alkyl, e. halogen, f.
g 4 v)vhere}/n q is an mtege% from 1 to 10 R" and RY are

hydrogen, hydroxy or Ci.4 alkyl; t is 0, 1, 2 or 3; Z is selected
from the group consisting of hydroxy, halogen, halogen
substituted benzoyloxy, halogen substituted benzyloxy, halogen
substituted phenyl(Ci4)alkyl, halogen substituted aryloxy, and
a halogen substituted Cs.-10 aryl; and R3°, R*, R* and R* are in
each instance independently selected from the group consisting
of hydrogen, hydroxy, Ci4 alkoxy, Ci4 alkyl, and hydroxy(Ci-
s)alkyl; :

R¥ RS R

—é-(CRxRV),—-—O
ii

wherein R* and RY are hydrogen, hydroxy or Ci.4 alkyl;
tis0,1,20r3;

Y is selected from the group consisting of halogen,
halogen substituted benzoyloxy, halogen substituted phenyl(Ci.
»)alkyl, halogen substituted aryloxy, and halogen substituted

Cs-10 aryl;

U is selected from the group consisting of hydrogen,
hydroxy, halogen, halogen substituted benzoyloxy, halogen



g. hydrogen, h. nitro, i. (C-C)alkyl, j.

hal o(G -C4)al kyl, k. fornyl, 1. -NHCO(Cl-4 al kyl),
W@ra7MEs72D07/ 126733 PCT/ US2007/ 007400 65 M -EODISD07007400

alkyl); Rz is selected fromsthe group consisting of:

R30 R31 Z it )y (-O +(CRRY), R32 R33 wherein, g is

an integer froml to 10, R' and R are hydrogen,

hydroxy or Cl-4 alkyl; t is 0, 1, 2 or 3; Zis

sel ected fromthe group consisting of hydroxy,

hal ogen, hal ogen substituted benzoyl oxy, hal ogen

substi tuted benzyl oxy, hal ogen substituted

phenyl (Cl -4)al kyl, hal ogen substituted aryl oxy, and a

hal ogen subst| OyaAkH haRBeh BR6stitiad arfiaRy,aml
R33 are i%uq}s{elg}éﬁ& ?ﬂ%@ c'?)i nydlépgn ently selected from
t he grouphalogen sutistitptedCsmaryogddh, hydroxy, d -4

al koxy, Cl-1 al kyl, and hydroxy(Cl_ 4)alkyl; R34 R

1136 R37 i1’ H{0WRY) g3s p3RagtRRY kla RY abex each istanod
RY are hydrogen, hydfoxy or Cl.4 alkyl; .
independently selected from the group consisting of hydrogen,
halogen, hydroxy, Ci4 alkoxy, Ci4 alkyl, and hydroxy(Ci.

a)alkyl;

iii. NR'R", wherein at least one of R’ and R" is (CH2)¢X,
where X is halogen, preferably F or 1Br and d is an integer
from 1 to 4; the other of R' and R" is selected from the group
consisting of hydrogen, Ci4 alkyl, halo(Ci.4)alkyl, and
hydroxy(Ci4)alkyl;

iv. NR'R"-(C1.s)alkyl, wherein at least one of R’ and R" is
(CH,)dX, where X is halogen, preferably F or ¢, and d is an
integer from 1 to 4; the other of R’ and R" is selected from the
group consisting of hydrogen, Ci4 alkyl, halo(Ci4)alkyl, and
hydroxy(Ci-s)alkyl;

v. halo(C1.4)alkyl; and

vi. an ether (R-O-R) having the following structure:
[halo(C.g)alkyl-O-(Ci.4)alkyl]-;

and

R’ and R® are in each instance independently selected from the group
consisting of hydrogen, hydroxy, amino, methylamino, dimethylamino, Ci4

alkoxy, Ci4 alkyl, and hydroxy(Ci-)alkyl.

2. The compound of claim 1 having the following structure:



tisO, 1,20r3; Y is selected fromthe group consisting

of hal ogen, hal ogen substituted benzoyl oxy, hal ogen
wag@aiwstizd7es ed phenyl (Cl- 4)al kyl, hal ogen substPEeTIU8ZH07/007400

aryl oxy, and hal ogen substistuted C6_lo aryl; Uis

sel ected fromthe group consisting of hydrogen,

hydr oxy, hal ogen, hal ogen substituted benzoyl oxy,

hal ogen WD 2007/ 126733 PCT/ US2007/ 007400 66

substituted phenyl (G -4)al kyl, hal ogen substituted

aryl oxy, and hal ogen substituted C6_io aryl; and R34,

R35, R36, R37, R38, R39 and R40 are in each instance

i ndependent |y sel ect ed fron1the group consi sting of

hydr ogen, hal ogen, deroxy, % koxy, CI-4 alkyl,
and hydroxy(Ct. 4)afkyl; iii. ’NR" vvher ein at |east
one of R’ CH2) dX Xsis hal ogen, I
preferaldly F ns gér from1l to 4;
t he okhe/ and R' ils selec ed romthe group

consi sting of hydrogen, RC1-4 al kyl, “halo(Cl1-4)al kyl
and hydroxy(C 1 4) alkyl; iv ﬁﬁ - (Cl1l-4)al kyl,
onh@haintacguti¢ waccm’f@bls&weé?ﬂf ereld. " (CH) dX, where X

i's hqiggg%xeg5qgﬁﬁ%ggw)gxor 18F, and d is an integer

fro the other of R and R' is selected from

b o (ISP ofigid il dnfl ofiE RN Adrladl Al As is N, the.

a%r%)%m gg_i%ltrlr( agggﬂﬁhedan ether (RO R) having the
[ hal 1C1 & é{% % gél%,gﬁkWﬂerel AR nRAtsHRE Fn A 1 5,

|ne yse ctedfromthe group

Wr&t %Ed gg of HH gg[%lpy hpé’fgg&é bu@lﬂ(ﬁ%r (@iz@ﬂ, 3RO X is

halogen, and d is an integer from 1 to 4,

R? is selected from the group consisting of:

R30 R31

- N—2
R32 R33 .

wherein q is an integer from 1 to 10; Z 1s
selected from the group consisting of halogen, halogen
substituted benzoyloxy, halogen substituted benzyloxy, halogen
substituted phenyl(C.4)alkyl, halogen substituted aryloxy, and
a halogen substituted Ce.10 aryl; and R*, R* R* and R* are in
each instance independently selected from the group consisting
of hydrogen, hydroxy, Ci4 alkoxy, Cj4 alkyl, and

hydroxy(Ci-s)alkyl;

R* R® R®
R

—0 :

ii R R3®

R U

2



al koxy, Cl-4 alkyl, and hydroxy(Ci -4)alkyl. 2. The
conpound of claim1l having the follow ng structure: WO
wWQR®7n128% 33 PCT/ US2007/ 007400 67 R7 A, - A2 A3PCTRES2007807400
R, R or a pharnaceutical |l g8acceptable salt thereof;
wherein, n is an integer fromone to six; at |east
one, no nore than three, of A, A2, A3, A4 and A5 is
N, the others are -CH, or -CR2 as permtted; R is
hydroxy or NRaRb(CH2)p-, wherein p is an integer from
O to 5 and Ra and Rb are independently hydrogen,
Cl-4 alkyl or (CH2)dX, where Xis halogen, and d is
an integer froml to 4, R2 is selected fromthe group
consisting of. Rao R31 1 -( O)g Z R32 R33 wherein
gis an integer from1l to 10; Zis selected fromthe
group consi st i mdieein WYl isgeslected| fEryanthesgioup| ¢ansiing of

benzoyl ox hal u ks Fﬂg; | agefituted
substi t ut i‘é‘°§ﬁ%ﬁ‘$"ﬁ€ﬁ‘4§‘§‘f%ﬁ%@%§ 0 e#bg)l}%é’é?é}?ut ed

aryl oxy, ahenyleCihdlioge rabogest substistiedmryloxyy yrd halgeen
R30, R31, Rﬁ% atn‘3|§<33 ai.e in each instance

i ndepende SEPSHUES &640HYEr om t he group consisting  of
hydr ogen, hydroxy, Cl4 al koxy, Cl-4 al kyl, and

hydr oxy(C 1” 4) UlikyklecRARB6mMRYE MOpp copsisting of hydrogen,

hydroxy, halogen, halogen substituted benzoyloxy, halogen
substituted phenyl(Cy4)alkyl, halogen substituted aryloxy, and
halogen substituted Ce-10 aryl; and

R, R, R, RY, R®, R*® and R™ are in each instance
independently selected from the group consisting of hydrogen,
halogen, hydroxy, Cis alkoxy, Cis alkyl, and hydroxy(Ci.
a)alkyl;

iii. NR'R", wherein at least one of R’ and R" is (CH2)aX,
where X is halogen, preferably F or 18r and d is an integer
from 1 to 4; the other of R' and R" is selected from the group
consisting of hydrogen, Cia alkyl, halo(C).4)alkyl, and
hydroxy(Ci-s)alkyl;

iv. NR'R"-(C1-4)alkyl, wherein at least one of R' and R" is
(CH2)dX, where X is halogen, preferably F or 18F, and d is an
integer from 1 to 4; the other of R’ and R" is selected from the
group consisting of hydrogen, C1-4 alkyl, halo(C1-4)alkyl, and
hydroxy(C1-4)alkyl;

V. halo{C1-4)alkyl; and

vi. an ether (R-O-R) having the following structure:
[halo(C1-4)alkyl-O-(C1-4)alkyl]-;

and



ii Rao Ras Ras U WD 2007/126733 PCT/ US2007/ 007400 68

wherein Y is selected fromthe group consisting of
whadoogsi133 hal ogen substituted benzoyl oxy, hal oREmUS2007/007400

substituted phenyl (Cl. 4)alekyl, hal ogen substituted

aryl oxy, and hal ogen substituted C6-10 aryl; Uis

sel ected fromthe group consisting of hydrogen,

hydr oxy, hal ogen, hal ogen substituted benzoyl oxy,

hal ogen substituted phenyl (Cl-4)al kyl, hal ogen

substituted aryl oxy, and hal ogen substituted C6_10

aryl; and R34, Ras, R36, R37, R38, R39 and R40 are in

each instance independently selected fromthe group

CONSE3Li G0 pancd fldRBERHenfly deRtied £dmdhe group

al koix\/,a“%% 4£SF%$F‘€9§§5“ﬁydr ogy(cfy Ayal kyl: iii.

NR R reln. at a0, OhefByl @it RdirhSth{lahtis]C: 4
°qm’é§§g)9vi{]§y‘ﬁ3$%ngéﬁ{d§°%§é eraply For 18F. andfld is an

i nt eger roml to 4. her of R and R' is
a1§g¥§£1ezpa ¥lo?ﬁm£§¥%§bg)%% Nsi sting of hydrogen, Cl-4

al kyl, hal o(Cl4)al kyl, and hydroxy(C 1 )al kyl; iv.

NR R:(Cl-4)al kyl | Ldigaak. one of R and R' is
3(cHe) ﬁ,coﬁg%ggflggﬁgﬁ%%é%, preferably F or 18F, and

dis an integer from1 to 4; the other, of .atnd R':a
4j s sdheatostpound ef chsm g MdieEein sAK) kAo Ut eq@a&ea&% 18

Cl-4 al.k I -4)al kyl, and hydroxy(C 1-4)al kyl;
v. haf f’élb?lf?g’la%ﬁ%' and vi. an ether (RROR) having

the follow ng structure:- [hal o(CL-4)al kyl-0O.(C .
51-4) érhmqmpmmddowizu@;wb[zmgglﬁé?ﬁ@?@ Fbﬂ‘gﬂ%‘“"e’ s

selected from the group consisting of I, 1237 125y, 1By By, 5gr, ""Br, F

or ‘%F.

6. The compound of claim 5, wherein R! is NR®*R®(CH;),-, wherein R*
and RY are independently hydrogen or Ci4 alkyl and p is O.

7. | The compound of claim 3, wherein R?is
R30 R31
1 o \—2
R32 R33
8. The compound of claim 7, wherein q is an integer from 1 to 3.
9. The compound of claim 7, wherein R’ and R® are each hydrogen.
10. The compound of claim 8, wherein R Rr3 R*? and R*? are, in each

instance, hydrogen.

11. The compound of claim 10, wherein A4 is N, having the following

formula:

R} —

11



69 R7 and R8 are in each instance independently
sel ected fromthe group consisting of hydrogen,

whyaraxer33 ani no, mnet hyl am no, di met hyl am no, QIE€HUS2007/007400
al koxy, Cl-4 al kyl, and hydpoxy(Cl-4)al kyl. 3. The
conpound of claim11 wherein n is one. 4. The conpound
of claim1l, wherein said hal ogen, in each instance, is
a radiol abel ed hal ogen. 5. The conpound of claim1,
wherei n said hal ogen, in each instance, is selected
fromthe group consisting of I, 1231, 1251, 1311, Br,
76Br, 17Br, F or 18F. 6. The conpound of claimb5,
wherein RL is NRaRb(CH2) p-, wherein Ra and Rb ?zgem
I ndepgadent]sy_h 3 | dev,_pamtyR Z & 011,

WAGERE RSB SF R el o

131, B "9Br, B3, R38 '®. The conpound of claim 7, wherein q
is an integer from1l to 5. 9. The conpound of claim?7,

erejn R7 d ifdHé esl®wingFornfiile: conpound

f c?ié?(r:ﬁ“g?g‘\%ﬁ%?%l%%%%?ﬁgh , R32 andéRSS are, in each
i nstance, hydrogen. 11. The conpound of claim 10,

wheigeel n S hay+=rg t he f ol IOW a. H R
TF 1}R H ¥0-2607/26 83°PCT+US2007/ 807400 70 2
whegfi n, \ 4 ) aNe— ndependent |y hydrogen or CI.
alkyl, zZis I, 1231, 1251, 1311, Br, 76Br, 77Br, F or
18F. 12. The conpound of claim 10, having the

130! | Qe rgnfpoundibficlaim 10, having the formula:

- —~———~

H
HsC, - o) . 18
kN ™ \ / O/\/ \/\o/\/ 6
N

H

14, The compound of claim 10, having the following formula:

' H
HQ W—Q/K[/O‘O/VO\/\O/\/O\/\Z 2
e LN ’

. . 131 7613, 77 18
wherein Z is I, 121, 1251 1311 By, *Br, 'Br, F or F.

15. The compound of claim 10, having the following formula:
) - O.
HGC\N o . 0/\/0\/\0/\\/ ~"18 13
Hol A N :
16. The compound of claim 3, wherein R? is
R30 R31
S .
R32 R33
wherein Z is hydroxy.

17.  The compound of claim 16, wherein q is an integer from 1 to 5.



HHAF /N\ 02 H3CH/ 13. The conmpound of claim
10, having the formulaz: HHC OF HN/ \ 6 H 14.
wab@7azstpbund of claim 10, having the foll ow nBCT/US2007/007400
formula: 12 F13C H whereimZ is |, 1231, 1251, 1311,
Br, 76Br' 77 Br, F or 18F. 15. The conpound of claim
10, having the followng formula: H _ H3C N\
oN~O~~~p/"' ~ [ C~/ ~~aF 13 H3C. H IV 16. The conpound of
claim3, wherein R is RBR31i ( O)g Z +(-0--1 R32
R33 wherein Z is hydroxy. 17. The conpound of claim
16, wherein g is an integer froml to 5. WO
2007/ 126733 PCT/ US2007/ 007400 71 18. - The conpound

£ : 17 P .03, 7 h >n. 19.
1,6 LB Ehrtiop S a1 A R i e B

R33 are, in each instance, hydrogen, _and . q 43S 1. 2 Qr
18. 2Uhe Tompowmbofliekdinfl8c Whprgin R wﬁ%r’ n aﬁéoq‘g FB4" ﬁ%‘gn

instance, hydrogen, and qis 1, 2 or 3.
20.  The compound of claim 1, wherein R?is

a5 38
R¥ R¥® R™

R37

—Q
iii 0
R R

R3® U

wherein U is hydroxy.

21. The compound of claim 20, wherein R**, R%, R3¢ and R37, R38, R* and

R* are, in each instance, hydrogen.

22. The compound of claim 20, having the following structure:

18F
" -~ 1
N RN N/ d OH ‘
R"/ N ,
wherein R® and R® are independently hydrogen or C;4 alkyl.

23. The compound of claim 20, having the following structure:

1BF
HN x o OH
\_/ |

24. A compound having the following structure:



Rey -Oiii Rao R38 Res U wherein U is hydroxy. 21.
The conpound of claim 20, wherein R34, R35, R36 and
wWR307/18383 R39 and R40 are, in each instance,PCT/US2007/007400
hydrogen. 22. The conpound72f claim 20, having the
followi ng structure: tsF /-COH 18 O wherein Ra and
kb are independently hydrogen or Cl4 al kyl. 23. The
compound of claim 20, having the follow ng structure:
18F H3CQ 18 O OH N 24. A conpound having the
followi ng structure: W 2007/ 126733 PCT/ US2007/ 007400
72 R7 AlsAz ;4 )n\. /| 3 R2 AAM Ror a
pharmaceutically acceptable salt thereof; wherein, at
| east one, no nore tdan three, ,of A, A2, A3, A4 and

A5 is N, the othersfare -CH OFf = as pernitted; n
is an infegex fro ; s selacted fromthda
group c@nsi st fooas &%&&N,Rmerei n R and
R arg.tQdepghdent |y S

RB

2

or a pharmaceutically acceptable salt thereof; wherein,
at least one, no more than three, of A, Az, As, As and As is N, the

others are -CH, or -CR? as permitted;
n is an integer from 1 to 6;
R! is selected from the group consisting of:
a. -(CH;),NR'R", wherein R' and R" are independently
hydrogen, Ci4 alkyl, hydroxy(Ci-s)alkyl or halo(C;.
s)alkyl, and p is an integer from O to 5;
b. hydroxy,
c. Ci4 alkoxy,
d. hydroxy(Ci-4)alkyl,
e. halogen,
f. cyano,

g. hydrogen,

h. nitro,

i. (C1-Cas)alkyl,

j. halo(C;-Ca)alkyl,

k. formyl,

L -NHCO(C; alkyl), and

m.  -OCO(Ci4 alkyl);

R? is selected from the group consisting of:



hydrogen, Cl1.4 al kyl, hydroxy(GC 4)al kyl or hal o(Cl-
4)al kyl, and p is an integer fromO to 5; b. hydroxy,
W@ 2000126783 koxy, d. hydroxy(Ct4al kyl, e. hal ogeer/U$2007/007400
cyano, ¢. hydrogen, h. nitsro, i. (Cl-C4)alkyl, j.
hal o(C1-C4)al kyl, k. fornyl, I. -NHCOQ(G - al kyl), and
M -OCO(C .4 alkyl); R2 is selected fromthe group
consi sting of: WO 2007/ 126733 PCT/ US2007/ 007400 73
R3o0 R31 Zz if )q +(CRxRY), R32 33 wherein, g is an
integer from1l to 10, R' and RY are hydrogen, hydroxy
or C1-4 alkyl; t is 0, 1, 2 or 3; Zis selected from
the group consi.sting of hydroxy, hal ogen, hal ogen
substituted benzoyl oxy, hal ogengsudstituted benzyl oxy,
hal ogen sgbst ituted phenyl (C4)alKyl, h utogen
substituted aryl oxy. _a 0 stituted C640
aryl; and 0, R31, %3(5@5{%6 R%%aé\re i\ .each instance

i ndependent |y sel ected fromthe grouf consisting of
hydr ogen, hydroxy, Cl.4 al koxy, Cl al kyl, and

hydr ox ;

Y e 4)3{1§r¥:iln’, q is an integer from 1 to 10, R* and RY are

hydrogen, hydroxy or Ci4 alkyl; tis 0, 1,2 or 3; Z is selected
from the group conmsisting of hydroxy, halogen, halogen
substituted benzoyloxy, halogen substituted benzyloxy, halogen
substituted phenyl(C;.s)alkyl, halogen substituted aryloxy, and
a halogen substituted Ce.10 aryl; and R, R, R>? and R® are in
each instance independently selected from the group consisting
of hydrogen, hydroxy, C;.4 alkoxy, Ci4 alkyl, and hydroxy(C;-
a)alkyl;

wherein R* and RY are hydrogen, hydroxy or Ci4 alkyl;
tis 0,1, 2 or 3;

Y is selected from the group consisting of halogen,
halogen substituted benzoyloxy, halogen substituted phenyl(C;.-
s)alkyl, halogen substituted aryloxy, and halogen substituted

Cs-10 aryl;

U is selected from the group consisting of hydrogen,
hydroxy, halogen, halogen substituted benzoyloxy, halogen
substituted phenyl(Ci-s)alkyl, halogen substituted aryloxy, and

halogen substituted Cs.19 aryl; and
)



RR35 R36 R3 7 ii' +(CF:eRY)f--- Rao Rae U Ras

wherein R' and RY are hydrogen, hydroxy or Cl-. alkyl;
W@ 2003/125733, 2 or 3; Y is selected fromthe groRQI/US2007/007400

consi sting of hal ogen, halregen substituted

benzoyl oxy, hal ogen substituted phenyl (Cl- 4)al kyl,

hal ogen substituted aryl oxy, and hal ogen substituted

C6-1o0 aryl; Uis selected fromthe group consisting of

hydr ogen, hydroxy, hal ogen, hal ogen substituted

benzoyl oxy, hal ogen substituted phenyl (G -4)al kyl,

hal ogen substituted aryl oxy, and hal ogen substituted

C6-10 aryl; and MD 2007/ 126733 PCT/ US2007/ 007400 74

R34, Ras, I? 528%3&"!@39%9 BQré th @éi;ﬁhnstance
i nstance |ndeperf en’t y’ sel’ect’ed from the group

consi st i nindepeidentiygelectedfzomdbe grmw¢cg;§3stlngff Aydrogen,
al koxy, Cl4. al k Kk Cu.
NR R"?/ \/\hi‘?‘é’ ﬁnyi‘y?fé’ag’t h%ﬁe o%}g C1% dang'l y‘Jnd( h&drzf 73((, !

where X i g)aigflpgen, preferably F or 18F, and d is an
integer from1l to 4; the other of R and R' is

sel ected f.romt fr rRYEHN(CRNLK,
al kyl, hal8(c1. I k&ffﬁygﬁ%ﬁ?}%?@&f?R%aﬁky ( i %)d

NR R'- ( Cl-wieat k¥ lis halogemi pre&lrablaal%toron% %ﬁd fk is gRdinfeger

and 6 10, dfomi ek hagher ol R KL MERY ibpPlhe Ehup

R' is sel agheigifig 06T t hadrogemuCiconakyglt i hgb(ﬁ‘f 1-D31Kyle g 8nd

Cl-4 al kyl, ydquglcy%& aﬁl‘) ?I kyl, and

iv. NR'R"-(C1.4)alkyl, wherein at least one of R' and R" is
(CH,)dX, where X is halogen, preferably F or 18R, and d is an
integer from 1 to 4; the other of R' and R" is selected from the
group consisting of hydrogen, C1-4 alkyl, halo(Ci.4)alkyl, and
hydroxy(Ci-4)alkyl;

V. halo(C;.s)alkyl; and

Vi. an ether (R-O-R) having the following structure:
[halo(C1)alkyl-O-(Cr-s)alkyl]-;

and

R’ and R® are in each instance independently selected from the group
consisting of hydrogen, hydroxy, amino, methylamino, dimethylamino, Ci4

alkoxy, C1.4 alkyl, and hydroxy(Ci4)alkyl.

25. A compound of claim 24, having the following structure:



hydroxy(C 1 )al kyl; v. hal o(Cl-4)al kyl; and vi. an
ether (RO R) having the follow ng structure: [halo(C
wo 200yakdeyd - O- (C 1 )alkyl]-; and R and R8 ar ePCTUSmOTI007400
i nstance i ndependently sel ested fromthe group

consi sting of hydrogen, hydroxy, am no, nethylam no,

di net hyl am no, Cl-4 al koxy, Cl-4 alkyl, and

hydroxy(CLl. 4) al kyl . 25. A conpound of claim 24, having
the follow ng structure: WO 2007/126733

PCT/ US2007/ 007400 75 R7 Al=A2 A3 "~ \ "\ In\ R2

A5A4 Ft1l R8 or a pharmaceutically acceptable salt

t hereof; wherein, at |east one no nore than three, of
Al, A2, A3, A4andA‘§|sN _others are -CH, or

CR2 as permtted; njis an |nt Qer roml to 6; RLis
hydr oxy Rb( |63 an integer fiIrom

0 to 5, and and emnd enkty hydrogen, C

-4 al lapt\or ydX, where X i85 h: ha ogen, and d is an
integer from1 to 6, RRis selected fromthe group
consisting of: R30 R31 1 +(-OX 21 Z R32 R33 wherein g
of s plarmiacewipailyfacosntable ealmlerezfa‘g ereh R30 R31 11

at least one, no more than three, of Ay, Az, Az, Ay and As is N, the

others are -CH, or -CR? as permitted;

n is an integer from 1 to 6;

R! is hydroxy or NR°R®(CH»),-, wherein p is an integer from 0toS,
and R? and R® are independently hydrogen, Ci4 alkyl or (CH,)eX, where X is
halogen, and d is an integer from 1106,

R? is selected from the group consisting of:

R30 R31

i —§—<——o>$@q-

R32 R33
wherein q is an integer from 2 to 10; Z is -Ch;

RSO R31
11 - O>$TO_Z

R32 R33

. wherein Z is -Ch, R, R, R*? and R>? are as described

above, and

iii

wherein Y is -Ch;



-O0Z R32 R33 wherein Zis -Ch, Rao, R31, R32 and
R33 are as described above, and R34 R35 Rae R37 111
WO poogo2d®ae Rae U wherein Y is -Ch; WO 2007/ 1267832007/007400

PCT/ US2007/ 007400 76 U is7eelected fromthe group
consi sting of hydrogen, hydroxy, hal ogen, hal ogen
substituted benzoyl oxy, hal ogen substituted

phenyl (Ci -a)al kyl, hal ogen substituted aryl oxy, and
hal ogen substituted C6_10 aryl; and R34, R35, R36,
R3?, R38, R39 and R40 are in each instance

i ndependently selected fromthe group consisting of
hydr ogen, hal ogen hydroxy, C 1-4 al koxy, C 1.4

al kyl, and ) ﬁ.}"&)n @-hghro en

wherein wis ag‘f élgétféfﬂlhythc gr(\llillp b gcﬁ nd v K .
-(CH2), N @d:owy,e rhaldgew ihglogean i S\lbé'giélﬁedf rbéﬂ@oﬂl?’@’a balogen

wher ei n, N2 C biRL &l YaryRRY, B
and R8 ar é‘ggﬁ‘ W@@%ﬁ%@ﬁwﬁgggﬁggﬁtmselgt eg
fromthe gamgensﬁlﬁsmdtedbegoa‘&l;layd{r ogen, hydroxy,

am no, nethylam no, dinethylamno, Cl-4 alkoxy, Cl-4

al kyl, and hyd lﬁxyé‘arg* 3Ky g9. ar%ifwf’ 9@9%&&1 Ristance

cl ai m 24 wher ei Z noi et as the | owi ng
st ruct ur e indspendintly mecﬁﬂ:’frmhmoup con51st1ng of hydrogen,

halogen, hydroxy, Ci4 alkoxy, Cis alkyl, and

hydroxy(Ci-s)alkyl;

iv. -(CH3)w-O-Ch, wherein w is an integer from 1 to 10;
V. -Ch; and

vi. -(CH2)w-Ch, wherein w is an integer from 1 to 10;

wherein, -Ch is an N»S;-type chelating moiety, and

R’ and R® are in each instance independently selected from the group
consisting of hydrogen, hydroxy, amino, methylamino, dimethylamino,

Ci.4 alkoxy, C14 alkyl, and hydroxy(Ci-s)alkyl.

26. The compound of claim 24 wherein, said N,S; moiety has the

following structure:

R10 . R1 1
R srR® RPs R
R43
§ NH HN R*

16 13
R15 R14

. 9 10
wherein R® is hydrogen or a sulfhydryl protecting group, and R” R,

R'., R'Z, R, R R, R!'®, R® and R* are in each instance independently



Rai NH HN R44 Rle" R13 R15 Rla wherein RRis
hydrogen or a sul fhydryl protecting group, and RO R1O,
wolmy1RE23 R13, R14, R15, R16, Ra3 and R44 ar ePCTUSEOTI007400

i nstance i ndependently WD 2007/ 126733

PCT/ US2007/ 007400 77 selected fromthe group

consi sting of hydrogen, hydroxy, am no, nethylam no,
di met hyl am no, Cl4 al koxy, Cl14 al kyl, and

hydr oxy(Cl-4)al kyl. 27. A radionetal conplex of a
conmpound of claim 26, wherein said -Ch has the
followng structure: RRo N\VC Rt RO ST-CS R2 R'3
"MN \NR Rol I RI3 Rte R14 28. A conmpound of

séigét@&" fﬁdn'l H@VI pt h@oﬁsmnhgvv'dfg 1§/dediiyr BydroXy, | aino,
~ Rl R5 As Ad or a

YHreK(€l
4@9?"?‘%‘8%‘1“%%‘5 “‘P@“*?} ﬁ‘%ﬁ*ﬁ‘?’éﬁm R N g

As is N, the others are -CH -CR3 or -CR4 as
2Rer M 4 tEfHometal complex of a compound of claim 26, wherein said -Ch

has the following structure:

i \n/ o

R15 R14

28. A compound of Formula II, having the following structure:

x-

R5
R\
<\ \ A1=——-A2 R3
o \ b 1

I3
7/\R4
K A—A,

2

or a pharmaceuntically acceptable salt thereof, wherein:
at least one, no more than three, of A, Az, Az, Agsand Asis N,

the others are -CH, -CR® or -CR* as permitted;
R’ and R® are independently hydrogen or C;.4 alkyl;

R! and R?, in each instance, is independently selected from the
group consisting of hydrogen, hydroxy, halogen, Ci4 alkyl, cyano,
carboxy(C.s)alkyl, trifluoromethyl, nitro, halo(Cj4)alkyl, formyl and
NR®R’(CH,),-, wherein p is an integer from O to 5, and RS and R’ are
independently hydrogen, Cy4 alkyl or (CHz)aX, where X is halogen,

and d is an integer from 1 to 4;



R5 and R5' are independently hydrogen or Cl1-4 al kyl;

R and R2, in each instance, is independently sel ected
w0 e@mi2d183 group consi sting of hydrogen, hydr oRgT/US2007/007400

hal ogen, Cl-4 al kyl, cyano,78 carboxy(Cl.5)al kyl,

trifluoronethyl, nitro, halo(Cl-4)al kyl, fornyl and

NR6R7(CH2)p , wherein pis an integer fromO to 5, and

R6 and R7 are independently hydrogen, Cl-4 alkyl or

(CH2)dX, where X is halogen, and d is an integer from

1 to 4; WO 2007/126733 PCT/ US2007/ 007400 78 R3 is

sel ected fromthe group consisting of hydrogen,

hal ogen, Cl-4 al kyl, cyano, carboxy(Cl.5)alkyl,

L1 uor ogBtiLc oy PR on B8N md Q5B nogen,

NR. 6R7( eger from
and oG akyl, Ryamsy, &arhuigﬁénﬂelkyl yiriflpdragesshyl, Bt l&w@ﬁl-

t
f ro WC)E%%yg )%&armxg H’Jl}fgr %(lr}g%)h rei% Eﬁg %rrx g'xet%%er %11'1 Blt6%Chnd
8Fl ugraRHdYdre mp&ﬂie&ﬂ&ﬁy)iﬁlgeﬂ,@t salkyl ec&CéIﬂz)iX,o\thrn X

group consisting, o I th| b 18
al ky s halegrpy  and d H§d?16x’5?%e%?r 4 altgox ﬁkogomethyl

NR6 R7¢ghigoBthyl, WA h&toprdpyl SncﬂSnQaﬂlt)éEer from o to 5, and
R6 and R7 areé independently hydrogen, Cl-4 al kyl or

(CH2) dX, where and IS an |nteger from
1to 4, f Rﬁﬁéﬁél“(ee)%oﬂ h}%f’hp conm%]élgl(fa aryl, h.

heteroaryl, i. heterocycle, j. heterocycl e(C14) al kyl ,
and k. C3a.6 cyClpalkiithio, wherei n sai d
phenyl (C14) al kyl, C6-10 aryl, heteroaryl,

het erocycl.e, heper -4)al kyl or C3.6 cycl oal kyl
is substitited E %&Lﬁg%’

c. hydroxy,

d. Ci4 alkoxy,

e. ' NRPR'(CHy),-, wherein p is an integer from O to 5, and
R® and R’ are independently hydrogen, C;.4 alkyl or (CH;)gX, where X

is halogen, and d is an integer from 1 to 4,
f. phenyl(C1.4)alkyl,
g Cs.10 aryl,
h. heteroaryl,
1. heterocycle,
3 heterocycle(Ci4)alkyl, and
k. Csi.scycloalkyl,

wherein said phenyl(Cis)alkyl, Ce.10 aryl, heteroaryl,
heterocycle, heterocycle(Cis)alkyl or Ca. cycloalkyl is substituted
with one of the following: Ci4 alkylthio, C;.4 alkyl sulfonyl, methoxy,

hydroxy, dimethylamino or methylamino;



with one of the follow ng: Cl-4 al kylthio, Cl4 al kyl
sul fonyl, nethoxy, hydroxy, dinethylam no or
woredonsttess no; WO 2007/ 126733 PCT/ US2007/ 007400rCT78SBNT007400
X is hydrogen, 18Fl uoronethyl, 18Fl uoroethyl or
18Fl vor opropyl, 1251, 1231,1311, 18F2 76Br, "Br or
Sn(al kyl )3, provided that one of R, R2, R3 and R4 is
NR6R (CH2)p or one of Rl, R2 and R4 is hydroxy. 29. A
conmpound of claim28 wherein, at |east one, no nore
than three, of Al, A2, A3, A4 and A5 is N, the others
are -CH, -CR3 or -CR4 as permtted; R5 and R5' are
i ndependently hydrogen or Cl-4 alkyl; R and R2, in
each instgpge, is independently selected fromthe
group consisting of hydrogen, hal ogen, Cl-4 al kyl,

cyano, carpoxy(Cl 5)al kylgtriflyoronmet Lt1 o,
hal o( C1. 4Y8l ky$ , PedRgsmand F‘NWL%L\Z) P dﬁ\%ﬁ?g%{] o™
i's aregh M 860py], BM B IV, 5, &Bt, Rerandniilkyle

i ndependent| y”hydrogen, -4 alkyl or (CH2)dX, where X

is halogen, and d is ap_inteqar fr : N
sel ect ed ﬁ%ﬁﬂ?%@%PB%BP%i’gﬁiﬂ’&lgﬂsr%% gﬁ% bP one

hal ogep! RCIadR&K¥krox§yano, carboxy(CL.5)al kyl,
tri flgggkr’orrethyl : nitrﬁyhal o(Cl- 4)al kyl, fornyl,

NR6R7( CH2) p , . wher.ei is.an integer fromO to 5, and
296 aﬁﬁcwpﬁ?‘@?%ﬂﬁb%ghf”ﬁf"hydr ogen, C -4 alkyl or

(CH2) dX, where X is halogen, and d is an integer from
1 to 4, 18flemt onEtdoythore theirthree,odtAylA2, D8FAwerdPsdpdh

and Sn(al kyl)3; R4 iS;sel ed fr t he group
consitBe PHhgrore ‘Cg’ -“":1_?[20%11 Raiics &ge]d’ Cl-4

al kyl sul fonyl, c¢. hydroxy, WO 2007) 126733
PCT/ US200 7RO RY arsddependently hydrogen or Ci.4 alkyl;

R! and R?, in each instance, is independently selected from the
group consisting of hydrogen, halogen, C;4 alkyl, cyano, carboxy(C;.
s)alkyl, trifluoromethyl, nitro, halo(Cj4)alkyl, formyl and
NR®R(CH,),-, wherein p is an integer from 0 to 5, and R® and R’ are
independently hydrogen, C;.4 alkyl or (CH2)sX, where X is halogen,

and d is an integer from 1 to 4;

R? is selected from the group consisting of hydrogen, halogen,
Ci alkyl, cyano, carboxy(Ci.s)alkyl, trifluoromethyl, nitro, halo(C;.
4)alkyl, formyl, NR6R7(CHz)p-, wherein p is an integer from 0 to 5, and
RS and R7 are independently hydrogen, Ci.4 alkyl or (CHz)¢X, where X
is halogen, and d is an integer from 1 to 4, 13tuoromethyl,

8Eluoroethyl, *Fluoropropyl and Sn(alkyl)s;
R? is selected from the group consisting of:
a. C4 alkylthio,
b. Ci.4 alkylsulfonyl,

c. hydroxy,



d. Cl-4 al koxy, e. NR6R7(CH2)p, wherein p is an
integer fromO to 5, and R6 and R7 are independently
wogarogess Cl-4 al kyl or (CH2)dX, where X is Pel/o8§mn7/007400
and d is an integer from1ls8oto 4, f.
phenyl (Cl -4)al kyl, g. C6-10 aryl, h. heteroaryl, i.
heterocycle, j. heterocycle(Cl .a)alkyl, and k. C3-6
cycl oal kyl, wherein said phenyl (G -4)al kyl, C6.10
aryl, heteroaryl, heterocycle, heterocycle(Cl - )alkyl
or C3.6 cycloalkyl is substituted wth one of the
followng: Cl-4 alkylthio, Cl-4 alkyl sulfonyl,
nmet hoxy, hydroxy, dinmethylam no or nethyl am no; and,
X is hydrggen, ~18 ormet hyl , 18Fl uor oet hyl or
'8Fluorop§bpylfﬁf é%?&1231, 1311, I 8F 76Br' 77 Br or

Sn(al kyl)3, provided that one of R, .R2, a '
NR6R7 ( CH2¥p- . P@&%@Hﬂm&mﬁ%f’ 13 |a8i‘%°§§rR&B‘é’rqgf°rFf,§’ 4@
i s hydrogen or 7 ' Sit0e B dropet, BY.4aiidylRar
are hydrogen oﬁﬁ2&¥¥§'grgﬁPéav%FZOgg/?éé?§3, from 1
PCT/ US2007/ 007 4081:):¥1 where X i baggehdngrd is|ag;piesy, trom
wherein R1 istgmdrogen, and R4 is NR6R7, wherein R6
and R7 are hydrogén or Cl.4 alkyl. 32. A compound of
claim 30, wherein X is 1231. 33. A conpound of claim

30, whereifn X pheny§Fi-0akshet hyl , 18Fl uoroet hyl or
18FI uor opr opyl .

g Cs-10 aryl,

h. heteroaryl,

i. heterocycle,

3 heterocycle(Ci4)alkyl, and \
k. Cs_¢ cycloalkyl,

wherein said phenyl(Ci4)alkyl, Cs.10 aryl, heteroaryl,
heterocycle, heterocycle(Ci4)alkyl or Ci.s cycloalkyl is substituted
with one of the following: Ci4 alkylthio, Cy4 alkyl sulfonyl, methoxy,

hydroxy, dimethylamino or methylamino;

and,

X' is  hydrogen, ¥Fluoromethyl, ¥Fluoroethyl  or
18Fluoropropyl, 1251 1231 131y 18 *Br, ""Br or Sn(alkyl)s,

provided that one of R', R?, R® and R* is NR°R"(CHa)p-.
30. A compound of claim 28 wherein,
R’ is hydrogen or methyl;
R3 is hydrogen; and

R! and R? are hydrogen or C;.4 alkyl.



34. A conpound of claim 30, wherein R3 is
18Fl uor onet hyl , 18Fl uoroet hyl 18Fl uoropropyl, 1251,
wa281,1126333, 18 F ' 76Br or 77Br. 35. A conposi tiPCI/US2007/007400
conprising a conmpound of Ferrmula I, la, Il or III,
wherei n said conpound contains a 11C i sotope, wherein
said isotope is present in said conposition in an
anount above natural abundance, and said conpound
containing said "C isotope has a specific activity
above background level. 36. A conpound of Fornmula la
having the foll owi ng general structure: HNRR'"~ |'a
X A3 H\\A5-A4 wherein at |east one, no nore than

threg, aird 38, Wherdftd AS is N, the others are
Bl'mﬁﬁoﬁ%o%drﬁtaeger from1 to 10; R and R' are each

i ndependent | hydro or Cl-4 alkyl and X is a

r adi ol abeReéF gB‘? -Ch noiety. 37. The conpound

of cl ai m 36, mhereln one of R and R' is hydrogen, the

other is ﬁ";glNRIﬁkillwhéB&nR&ahdlﬂfcamﬁydxbgﬁmpnﬂlaallwl
havi ng the foll owi ng general structure: W 2007/126733

PCT/ US2007/ 0Q740 23A3 yn I/~ 111 A$-
kY =7) éqqn}pougg g &H‘é‘r%ag@ﬁ@%ﬁlzg? accept abl e sal t
t hereof; wherein, at |east one, ng nore t han i hr ee,

3R, . A%mﬁ\ﬁmdﬁeﬂf @aigh A6, whernin Xhis ' Blustgmsethyb ‘l’tlyvfoe@&

or - or F?uor er[){)nylt ted;

34. A compound of claim 30, wherein R3 is '8Fluoromethyl, '*Fluoroethyl

¥Fluoropropyl, 1251 123I, By By 75Br or "' Br.

3s. A composition comprising a compound of Formula I, Ta, I or IIL,
wherein said compound contains a ''C isotope, wherein said isotope is
present in said composition in an amount above na‘Fural abundance, and
said compound containing said ¢ isotope has a specific activity

above background level.

36. A compound of Formula Ia, having the following general structure:

H

NR'R"*/ \

H As— Ay -
wherein at least one, no more than three, of A, Az, As, A4 and As is N, the

others are -CH; q is an integer from 1 to 10; R' and R" are each independently
hydrogen or C4 alkyl and X is a radiolabeled halogen or -Ch moiety.

37. The compound of claim 36, wherein one of R’ and R" is hydrogen, the
other is Ci4 alkyl.

38. A compound of Formula III, having the following general structure:



nis an integer froml to 6;. RL is selected fromthe
group consisting of: a. -(CH2)pNR R', wherein R and

woRooanss7shdependent |y hydrogen, Cl-4 al kyl, PCT/US2007/007400
hydr oxy(Cl. 4) al kyl or hal o@Z1l- 4)alkyl, and p is an
integer fromO to 5; b. hydroxy, «c¢. Cl-4 al koxy, d.
hydr oxy(Cl. 4)al kyl, e. hal ogen, f. cyano, g.
hydrogen, h. nitro, i. (Cl-C4)alkyl, j.
hal o( C1-C4) al kyl, k. fornyl, 1. -NHCQ(CL. 4 al kyl),
and M -0OCQ(Cl-4 alkyl); R3 is radiohal ogen,
radi ohal o(Cl1. 4)al kyl or -Sn(Cl.4 alkyl)3; and R2 is
selected fromthe group consisting of: WD 2007/ 126733
PCT/ US2007/ 007400 83xR3 R31 2A=t=At RECR-RY)-- ( O R32
R33 wherein g is an i hteger fyom 150 10, R' and RY
are hydrog hydr o “q\al ks t is 0, 1, IMor
3; Zis seffect (Fom Tfe "yr ctp—en® st i ng of

» hal ogén, Cl-4 al koxy, Cl4 al kyl,

and hydr®x ) al k){l , .and R30, R31, R32

or a pharmaceutically acceptable salt thereoi, wherein,

at least one, no more than three, of Ai, Az, As, A4 and As is N, the

others are -CH, -CR? or -CR? as permitted;

nis an integer from 1 to 6;
R! is selected from the group consisting of:
a. -(CH2),NR'R", wherein R' and R" are independently

hydrogen, Ci alkyl, hydroxy(Cis)alkyl or halo(C;-
s)alkyl, and p is an integer from 0 to 5;

b.  hydroxy, |

c. C;4 alkoxy,

d. hydroxy(Ci4)alkyl,

e. halogen,

£ cyano,

g hydrogen,

h. nitro,

i (Ci-Cy)alkyl,

3. halo(C;-Cy)alkyl,

k. formyl,

1. -NHCO(C1.4 alkyl), and

m. -OCO(C1 4 alkyl);

R3 is radichalogen, radiohalo(Ci-4)alkyl or -Sn(C,.4 alkyl)s; and

R? is selected from the group consisting of:



and R33 are in each instance independently sel ected
fromthe group consisting of hydrogen, hydroxy, Cl4
wW@bkdonge73CL. . 4 al kyl, and hydroxy(C 1-4) al kyl PCRB&20RB&)7400
R36 ' R37 -OI11 RAO RM 383U wherein Y is selected
fromthe group consisting of hal ogen, hal ogen
substi tuted benzoyl oxy, hal ogen substituted
phenyl (Cl1-4)al kyl, hal ogen substituted aryl oxy, and
hal ogen substituted C6_10 aryl; Uis selected from
t he group consisting of hydrogen, hydroxy, hal ogen,
hal ogen substituted benzoyl oxy, hal ogen substituted
phenyl (C1-4)al kyl, hal ogen substituted aryl oxy, and
hal ogen substituted C6_10 aryl gaget R34, 3@5' R36
R37, R38, Ras and R40 are in ea I nst

i ndependent!ly sel § CEQR 06n5| sti ng of
hydr ogen, hal oge droxy, C1. 4 kgxy, Cl-4 al kyl,
and hydroxy(Cl_ 4)a|ky| WO 2007128733

PCT/ US2007/ 007400 84 R34 R35 R Y +(CF eRYk-- R37 11'

Rao Ras U 39 wherein R' and R' are h R, hydyox
or Cl.1 alkyl; whereng @is an iptegpr :§r°“éﬂd 18\)9{ EQ’VR%BV
R36, R37 )Fﬁ&‘r ﬁi@ %ﬁ&laﬁsdﬁaca d}eﬁl Zbosetected
iii. wﬁereln at” Teast one of R

(CH2) dX e thee gfoup chasistifes) of by@’Pe%t}}}gﬁICP% Paif@ﬁ“ Ght
dis an inpeger £1omh bRa%iydroxy(Ci-alkyl, and R, R*!, R¥

and R?? are in each instance independently selected from the

group consisting of hydrogen, hydroxy, Ci4 alkoxy, Ci4 alkyl,

and hydroxy(Ci.s)alkyl;

R¥* R R v
RST
—0

il R0 o0

R U

2

wherein Y is selected from the group consisting of
halogen, halogen substituted benzoyloxy, halogen substituted
phenyl{Ci.s)alkyl, halogen substituted aryloxy, and halogen
substituted Cg-10 aryl; .

U is selected from the group consisting of hydrogen,
hydroxy, halogen, halogen substituted benzoyloxy, halogen
substituted phenyl(Ci.s)alkyl, halogen substituted aryloxy, and
halogen substituted Cs.1o aryl; and

R34, R, R36, RY, R, R* and R*® are in each instance
independentiy selected from the group consisting of hydrogen,
halogen, hydroxy, Ci4 alkoxy, Ci4 alkyl, and hydroxy(Ci.
.4)311{)/1;



the other of R and R' is selected fromthe group

consi sting of hydrogen, Cl-4 al kyl, hal o(Cl4)al kyl,
wana7hydsdxy(Cl -4)al kyl; iv. NR R'-(Cl 4)al kyl , PeUTES®0TI007400

at least one of R and R' 88 (CH2)dX, where X is

hal ogen, preferably F or 18F, and d is an integer

froml to 4; the other of R and R' is selected from

the group consisting of hydrogen, Cl -4 alkyl,

hal o(Cl -4) al kyl, and hydroxy(C 1-4)al kyl; v.

hal o(Cl14)al kyl ; and vi. an ether (R-O-R) having the

followng structure: J[halo (C1 .) alkyl-O (Ci -4)

alkyl] -; and R7 and R8 are in each instance

i ndependent|y selected fromt h,g:«mg;(:«oun36 consi sting of
hydr ogen, hydroxy, am no, neth ' di,et hyl am no,
Cl.4 alkoxy, Cl-4 ;nl%% » and (Clyal kyl . 39.
The compougnd of cl ai erein, |s wSelected from

the group consisting of 1251, 1581, §11 18F,

| 8F(C1.4 al kyl), 76Br, 77Br and -Sr al kyl') 3. V\D
2007/ 126733 PCT/ USZ_OO?/ 007400 85 40. LB{E‘ cr}goe 1
cl ai m 38 wher eiwherfin RsandRE erelydrp g, 39"“ a
consi sting .of, \hygr @qj 3Ry I R2cand, R38 R and R¥®
-(CH2) p NR”g‘F? 0. Qé}’@éa&a gkR" ligr elil ndependent | y
hydr ogen, a(ﬁ&.aﬂdadckxybd allwm oxy(Cl 4) al kyl or

hal o( C14) al. kyl n.li 0 X,
The ((ZOITp)OUIH‘dyOf Ng‘lg Whereid at 1@5&%& éfﬁﬂhﬁh RO i3. (C‘Hk)d

wher el i's gré%
CH2Y R s, haloges) preferdly dhet ﬁ? emdsiismepf@a ?‘F‘yl to 4;

- (

hydr ogen or C al and S SRONA b
of cltBfnst g\ﬂ%e}%e g VRS géﬁidf%in tﬁ‘zgrg and A5 ar e
each é?drdgen ULQ an@mmam)‘ammmmem)nlkmz is

-~ --z
iv. NR’R"-(CM)alkyl, wherein at least one of R' and R" is

(CH2)dX, where X is halogen, preferably F or 18F, and d is an integer
from 1 to 4; the other of R' and R" is selected from the group
consisting of hydrogen, Ci4 alkyl, halo(Ci4)alkyl, and
hydroxy(Ci4)alkyl;

V. halo(C;)alkyl; and
Vvi. an ether (R-O-R) having the following structure:

[halo(CM)alkyl-O-(Cl.4)a1kyl]-;

and
R” and R® are in each instance independently selected from the group

consisting of hydrogen, hydroxy, amino, methylamino, dimethylamino, Ci.4
alkoxy, Ci.4 alkyl, and hydroxy(C;4)alkyl.

39. The compound of claim 38 wherein, R? is selected from the group
consisting of %I, 21, 'L, “F, 'F(Ci4 alkyl), "Br, Br and

-Sn(C1.4 alkyl)3.



R32 R33 wherein q is an integer froml to 4; Zis
hal ogen or hydroxy, and Rao, R31, R32 and R33 are in
wW@2mh/124133 ance i ndependently sel ected from t hePr/osgwo7/007400
consi sting of hydrogen, hydsoxy, C -4 al koxy, Cl-4
al kyl, and hydroxy(Cl_ 4)al kyl. 44. The conpound of
claim 38 wherein, Zis fluoro and R30, R31, R32 and
R33 are in each instance hydrogen. 45. The conpound of
claim 38 wherein, R is R34 Rae R35 R37 iii Rao R38
39 Uwherein Y is selected fromthe group consisting
of hal ogen, hal ogen substituted benzoyl oxy, hal ogen
substituted WO 2007/ 126733 PCT/ US2007/ 007400 86

phenyl 1 ’ HaS Rt idt Rectddy froxy theapgrbup
I s

aryl; Uis selegted from,,
t he g@msisfing ofiiydroxpg-QEOffychaligdhand ﬂ?&ib’i‘ﬁl kha‘f'%ﬁgw, R
hal o subst | 11861 € Ay diDUHES Lhdlk fdor
phen%%?& aﬁi é?ie%%‘,qg???oéen&%é%&??ulﬁgd er yl gsg/lfb and
hal olge(Cubakit andp G ibtegsr fiom QiSR34, R35, R36,
R37, R38, R39 and R40 are in each instance

. d - d | . i ¥ I'm'R",

thyar bgefonrRipE SERER A SRR QAT koﬁ*”?%s‘ﬁf‘“%jak |
and tvwerex R @hd R" ajesindgpendgsly moéﬁh‘p‘béh‘ba L ap Pxﬁ %s
wherein, Uis hydroxy. 47. The conpound of claim 45

er gi 0, oYl OUER 38wt EhOAe s NASd Ahe’catpadAd aoé
g %ﬁ?%ﬁ’&a’éu@%% R34~ R35 K36, R37, R38, R39 and RA0
are keacke@ch ‘i nstance hydr ogen.

43, The compound of claim 38 wherein, R?is

NS
R32 R33 ,

. 30

wherein q is an integer from 1 to 4; Z is halogen or hydroxy, and R™,

R R?? and R*® are in each instance independently selected from the group

consisting of hydrogen, hydroxy, Ci4 alkoxy, Ci4 alkyl, and hydroxy(Ci-
ayalkyl.

y . 32
44, The compound of claim 38 wherein, Z is fluoro and R, R, R* and

R are in each instance hydrogen.

45. The compound of claim 38 wherein, R is

34 535 R
R* R® R™

RY
—Q

i AN

R%® u

2

wherein Y is selected from the group consisting of

halogen, halogen substituted benzoyloxy, halogen substituted



49. The conpound of claim 38 having one of the
follow ng structures: H 123 H3Cl13a H3C H H 123 H3

w0 2007026983-/\o/ ~/F 13b H'- N H H gal H3C CH PeHULBA7/007400
H3C N N WO 2007/ 126733 PCTB&S2007/ 007400 87 H 1231
H3 QA & O~-OH 16b HHNY 123 H3c 17a N\ / \ \ N
OOCHH3C and Y 123 H 3 wherein Y is selected from
the group consisting of hydrogen and F. 50. A

phar maceuti cal conposition conprising a conpound of
any one of «clains 1, 3, 28 and 38.

phenyl(C1s)alkyl, halogen substituted aryloxy, and halogen
substituted Cg.10 aryl;

U is selected from the group consisting of hydrogen,
hydroxy, halogen, halogen substituted benzoyloxy, halogen
substituted phenyl(Ci«)alkyl, halogen substituted aryloxy, and
halogen substituted Cs.10 aryl; and

R*, R*, R3®, RY, R, R and R*° are in each instance
independently selected from the group consisting ‘of hydrogen,
halogen, hydroxy, Ci4 alkoxy, Ci alkyl, and hydroxy(Ci-
ayalkyl.

46. The compound of claim 45 wherein, U is hydroxy.
47. The compound of claim 45 wherein, Y is halogen or hydrogen.

48.  The compound of claim 45 wherein, R¥*, R¥, R*, RY, R*, R® and RY

are in each instance hydrogen.

49. The compound of claim 38 having one of the following structures:
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51. A diagnostic conposition for inmaging anyloid
deposits, conprising a radiolabeled conpound of any
woer®7026763 ains 1, 3, 28 and 38. 52. A nethod oPCT/EIPOTIY7400
anyl oi d deposits, conprisi®g: a. introducing into a
manmal a detectable quantity of a diagnostic
conposition of claimb51; b. allowing sufficient tine
for the | abel ed conmpound to be associated with
anyl oi d deposits; and c. detecting the |abel ed
conpound associated with one or nore anyloid
deposits. 53. A nethod of inhibiting anyloid plaque
aggregation in a mamal, conprising admnistering a

conposition of claim50 in vamount  effective to
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wherein Y is selected from the group consisting of hydrogen and F.

50. A pharmaceutical composition comprising a compound of any one of

claims 1, 3, 28 and 38.

51. A diagnostic composition for imaging amyloid deposits, comprising a

radiolabeled compound of any one of claims 1, 3, 28 and 38.
52. A method of imaging amyloid deposits, comprising:

a. introducing into a mammal a detectable quantity of a

diagnostic composition of claim 51;

b. allowing sufficient time for the labeled compound to be

associated with amyloid deposits; and

c. detecting the labeled compound associated with one or

more amyloid deposits.

53. A method of inhibiting amyloid plaque aggregation in a mammal,
comprising administering a composition of claim 50 in an amount

effective to inhibit amyloid plaque aggregation.



