STI LBENE DERI VATI VESAND THEI R USE FOR BI NDI NG AND

| MAG NGAMYLO D PLAQUES Background of the Invention
wokelsocab4 t he | nvention [0001] This invention PeT/ASB®S/045682

to novel bioactive conpounds, nethods of diagnostic

I magi ng usi ng radi ol abel ed conpounds, and net hods of

meki ng radi ol abel ed conpounds. Background Art [0002]
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§hyaﬁﬁﬂ s a condition characterized by the

accu tion of various insoluble, fibrillar proteins

A [0002] N T NeALIRRHGS Abeale PRDY WY proffes8¥ n@hddegenerative disorder

characterized by cognitive decline, irreversible memory loss, disorientation,
and language impairment. Postmortem examination of AD brain sections
reveals abundant senile plaques (SPs) composed of amyloid-f (AP) peptides
and numerous neuroﬁbrlllary tangles (NFTs) formed by filaments of highly
phosphorylated tau proteins (for recent reviews and additional citations see
Ginsberg, S. D., et al., "Molecular Pathology of Alzheimer's Disease and
Related Disorders," in Cerebral Cortex: Neurodegenerative and Age-related
Changes in Structure and Function of Cerebral Cortex, Kluwer
Academic/Plenum, NY (1999), pp. 603-654; Vogelsberg-Ragaglia, V., et al.,
"Cell Biology of Tau and Cytoskeletal Pathology in Alzheimer's Disease,"
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 (AP) peptides in the brain are

critical factors in the development and progression of AD.
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(APP), presenilin 1 g and presenilin 2 (PS2) genes

(d;smbésgkos D., J. JAMA 283:1615-1617 (2000); Wolfe, M.S., et al., J.
Med. Chem. 41:6-9 (1998); Skovronsky, D.M., and Lee, V.M., Trends
Pharmacol. Sci. 21:161-163 (2000)).

[0006] Familial AD (FAD) is caused by multiple mutations in the A precursor
protein (APP), presenilin 1 (PS1) and presenilin 2 (PS2) genes (Ginsberg, S.
D., et al., "Molecular Pathology of Alzheimer's Disease and Related
Disorders," in Cerebral Cortex: Neurodegenerative and Age-related Changes
in Structure and Function of Cerebral Cortex, Kluwer Academic/Plenum, NY
(1999), pp. 603-654; Vogelsberg-Ragaglia, V., et al., "Cell Biology of Tau
and Cytoskeletal Pathology in Alzheimer's Disease," Alzheimer's Disease,
Lippincot, Williams & Wilkins, Philadelphia, PA (1999), pp. 359-372).

[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 events leading to neurodegeneration. Indeed, the amyloid cascade
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and as probes to visualize the progressive deposition of A in studies of AD
amyloidogenesis in living patients. _

[0009] To this end, several interesting approaches for developing fibrillar A
aggregate-specific ligands have been reported (Ashburn, T. T., et al., Chem.
Biol. 3:351-358 (1996); Han, G., et al., J. Am. Chem. Soc. 118:4506-4507
(1996); Klunk, W. E,, et al., Biol. Psychiatry 35:627 (1994); Klunk, W. E., et
al., Neurobiol. Aging 16:541-548 (1995); Klunk, W. E., et al., Society for
Neuroscience Abstract 23:1638 (1997); Mathis, C. A, et al., Proc. XIIth Intl.
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.,etal,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 (Ashburn, T. T., et al., Chem. Biol. 3:351-358
(1996); Klunk, W. E., et al., J. Histochem. Cytochem. 37:1273-1281 (1989)).
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[0011] The direct imaging of amyloid deposits in vivo is difficult, as the
deposits have many of the same physical properties (e.g., density and water
content) as normal tissues. Attempts to image amyloid deposits using
magnetic resonance imaging (MRI) and computer-assisted tomography (CAT)
have been disappointing and have detected amyloid deposits only under
certain favorable conditions. In addition, efforts to label amyloid deposits with
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 AP 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
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baad o MPsplaques ex vivo (Agdeppa ED, et al. 2001; Agdeppa ED, et al.,
Neuroscience. 2003;117:723-30).

[0014] Imagiilg B-amyloid in the brain of AD patients by using a
benzothiazole aniline derivative, [''C]6-OH-BTA-1 (also referred to as
[''CIPIB), was recently reported. (Mathis CA, et al., Curr Pharm Des.
2004;10:1469-92; Mathis CA, et al., Arch. Neurol. 2005, 62:196-200.).
Contrary to that observed for ['®FJFDDNP, [''C]6-OH-BTA-1 binds
specifically to fibrillar AB in vivo. Patients with diagnosed mild AD showed
marked retention of [''C]6-OH-BTA-1 in the cortex, known to contain large
amounts of amyloid 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 affinity and binding can be clearly
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[0016] The present invention provides novel compounds of Formulae I, IT and
1.

[0017] The present invention also provides diagnostic compositions
comprising a radiolabeled compound of Formula I, I or III and a
pharmaceutically acceptable carrier or diluent.

[0018] The invention further provides a method of imaging amyloid depositis,
the method comprising introducing into a patient a detectable quantity of a
labeled compound of Formula I, 11 or 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 Formula I, IT or IIT or a

pharmaceutically acceptable salt, ester, amide, or prodrug thereof.
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alkyloxo(C;-Cy)-alkyloxo(C;-Cs)alkoxy,  carboxy(C;-Cgq)Alkyl,  halo(C;-
Cs)alkoxy,  halo(C;-Cy)-alkyloxo(C;-Cy)alkoxy,  halo(C;-Cys)alkyloxo(C;-
Ca)alkyloxo(C;-C,4)-alkyloxy, halo(C,;-Cs)alkyloxo(C;-Cy)alkyloxo(C,-
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- *F(Cy-Cy)alkoxy, '|F(C)-Ca)alkyloxo(C,-Ca)alkoxy, ‘*F(C;-Ca)alkyloxo(C;-
Cy)alkyloxo(C;-Cs)alkyloxy, 18F(C1-C4)alkyloxo(C1-C4)alkyloxo(C1-
Cy)alkyloxo(C;-Cy)alkyloxy, '*F(C;-Cas)alkyl,

wherein R® and R® are independently selected from the group

consisting of hydrogen, hydroxy(C,-Cs)alkyl and C,-Cgalkyl

ii. é_ (—o0 -

where q is an integer from one to 10; Z is selected from the group consisting
of '*F, '®F substituted benzoyloxy, '°F substituted benzyloxy, preferably '*F-
phenoxy, '*F substituted phenyl(C;.)alkyl, '*F substituted (Ci4)alkoxy, '|F
substituted aryloxy and a '®F substituted Ce.1o aryl, preferably mF-phenyl; and



Det ai | ed Description of the Invention [0022] In a
first aspect the present invention is directed to
weoempowds of Forrmula | : or a pharmaceuti cal | pCT/US2005/045682

acceptable salt or prodrug thereof, wherein: Rl is
selected fromthe group consisting of: a. NRaRb,
wherein Ra and Rb are indepgendently hydrogen, G -4

al kyl, (CH2) 18F, and d is an integer between 1 and 4,
b. hydroxy, C. G -4 al koxy, d. hydroxy(C i-4)al kyl, e.
hRpiogen, R . ang Y1eM Oyre W‘éﬁ&gﬁﬁtanﬁe 1r[HeE11Qi’enﬂy sél@t@'ﬂ%&‘ﬂl thd
- Han(ClC4)aIkyI and K. is selected from
tgeugrwpls@ogspéthydgom ahydl@s’l Cmsalkommcp algA, and

gen C. 18F(Cl-4)al kyl, d.
[%ﬁf’@ Ckrj%ﬁ‘%t;l ]anino, e. [18F(CL-C4)al kyl]al kyl ani no
f. 18F(Cl-C4)al koxy ' R Ra1
; y4
iii ——0

R32 R33

wherein Z, R*, R*', R* and R* are as described above;

v.

where Y is selected from the group consisting of '8F, °F substituted
benzoyloxy, '°F substituted phenyl(C,4)alkyl, 8F  substituted aryloxy
preferably 18F_phenoxy and '°F substituted Cg.1o aryl, preferably 18F_phenyl;

U is selected from the group consisting of hydrogen, hydroxy, 18p g
substituted benzoyloxy, 8F substituted phenyl(C;.4)alkyl, BF  substituted
aryloxy, preferably ¥F_phenoxy and 18F substituted Ce.1o aryl, preferably '°F-
phenyl; and

R34, R® , R36, RY, R} 8, R* and R* are in each instance independently
selected from the group consisting of hydrogen, hydroxy, C;.4 alkoxy, Ci4
alkyl, and hydroxy(C,.4)alkyl; and

R’ and R® are in each instance independently selected from the group -
consisting of halogen, e.g. F, Cl, Br, hydrogen, hydroxy, amino, methylamino,
dimethylamino, C;4 alkoxy, C;4 alkyl, and hydroxy(C,.4)alkyl, wherein at
least one of R” and R® is halogen, preferably F.

In a preferred embodiment



Ris selected fromthe group consisting of i.
hydr oxyl, C1-4Al koxy, (Cl-4)-al kyl oxoAl k(C 1-C4) oxy,

w@ Gbe@dgroal kyl oxo( Cl- C4) - al kyl oxo(C 1- C4) al kOXpCT/US2005/045682

(C1-A4) -al kyl oxo(C1-A4) - al kyl oxo(Cl-C4) - al kyl oxo(C
1- C4) al koxy, carboxy(Cl-C4)Al kyl, halo(GC - C4)al koxy,
hal o( C1- ¢4) - al kyl oxo(C 1- %l koxy, hal o(C

1-C4) al kyl oxo( G - C4)al kyl oxo( CL- C4) - al kyl oxy,

hal o(Cl C4) al kyl oxo( C 1-C4) al kyl oxo(Ct -

C4) al kRl oxux(cﬁjherﬂéhajr Isgflbcmcy fronh ele0giGug coAgigtigydf, hIroEm,

15% gﬂy &)gal alo‘% cﬁ S&Xk%%’%?@droxﬂ nitro, (C;-
}C{m) 50&1@1 C%ﬂqléﬁﬁwxﬁ’a{l&bl %ﬁk}hy K4, and alk(C)-

al kyl'oxo( CI- C4) al kyl oxo
O@)t)aqvfoyl oxo(Cl C4) al kyI oXYy, 8F( Cl-C4)al kyl, wherein R6

and R6,are .inde ected fromthe. gr

consi sFi n§ 'Bf¢ 5&7“315 ¥, ééﬁ%d#%‘?y FIEP) %\‘W&Hn% ‘?#Jgﬂjr%’en
ARPKy| "Bher &1 g ilsg ansp, sudiylf r QWF@)E)d1 ;@mng | $18F(C,-
sel| ect ed fromt rou consi s of " 18

s@b)éﬂﬁ}’i]akké{limb@?}zdﬂﬁ oﬁy)alkPSY-asfhi)&fl t ut ed benzyl oxy,

eyl Ry WEbRREHEKXetcclF PRId b6 Fonsiping of gironyl
S Gb??fg’fﬁ’ €d,- Eﬁbﬁlkgmxoalk@b ACJBky, my@ﬂ@gﬁﬁ hﬁloagl‘;f%)

8’é}§h Pﬁ@@ﬁ@g ﬁﬁ%’éﬁ%ﬁ%#k%w Balogdi-Erlatkyioxe(Gridp
PR pisosen, ke Bhaliesslc.
R@g)aﬂthnxaag:lému@goms halpﬁédcahikyle NRteiRrS; @hhyilC,-Cy)alkyl,

behBoyt orroSae EHCTRY R Khihghsdir. o) Ry alane:
S EDSChtankask ybgysn(ywxg,f er ampycﬂ;éﬁa]klg}}%ﬂe 3 pﬂk%%fo(cl-

substituted 10 aryl . preferabl

s@h)@ﬂw&iof(ﬁw@dﬂﬂ’é’l@f%u& Go@i)aé»kylng of hydr ogen,
hydr OXRs aﬁd 15 are independently selected from the group consisting of
hydrogen, hydroxy(C,-Cs)alkyl, and C,-C,alkyl,
R’ and R3 is selected from H, F, Cl or Br, wherein either R’ and R® is
halogen.
In a further preferred embodiment
R! is selected from the group consisting of hydrogen, hydroxy, (C;-
Cy)alkylamino, di(C,-Cs)alkylamino, methyl and methoxy, in particular from
hydrogen, methylamino, and dimethylamino,
R" is selected from the group consisting of hydrogen, '21, 1%, 13T
and '°F, in particular from hydrogen,

R? is selected from the group consisting of hydroxy, C;-Cjalkoxy,
NRR®, '"F (Ci-Cyalkoxy, '®F(Ci-Cs)alkyloxo(Ci-Cs)alkoxy, '*F(C,-
Cy)alkyloxo(C,-Cs)alkyloxo(C;-Cy)alkyloxy, 18F(Cl-C‘;)alkyloxo(Cl-
Cs)alkyloxo-(C;-Cs)alkyloxo(C;-Cy)alkyloxy, 18F(Cl-C4)alkyl, in particular
from (C;-Cy)alkyloxo(C;-Cy)alkoxy, 18F(CI-C‘;)alkyloxo(Cl-C‘;)alkyloxo(Cl-
Coalkyloxy, and 8F(C 1-Cs)alkyloxo(ci-Cs)alkyloxo(C;-Cy)alkyloxo(C;-
CQalkyloxy,



substituted benzoyl oxy, 18F substituted

phenyl (C1-4)al kyl, 18F substituted aryl oxy, preferably
wagdspbanoxy and 18F substituted C -10 aryl, pref/eszbys5682

18Fphenyl ; and R34, R35, R36, R37, R38, R39 and R40

are in each instance independently selected fromthe

group consi sting of hydrogéh; hydroxy, G -4 al koxy,

i -4 al kyl, and hydroxy(C 1-4)al kyl; and R7 and R8 are

in each instance independently selected fromthe group

consi sgé pgy & Al 1ﬁgﬁﬁndﬁlt@ selfectdd frof thehgi'gﬁIQQgﬁblstlng of

hydr oxy, am no, | am no, di net hyl am no, -

ahyidoogen, lﬁrdr@()&Ckﬂalalla'h@hd@dE@%&ﬂO 4) al kyl , V\,her ei n at

| east f R7 a aI ogen,

pr ef erI?QH grﬁ)olf’ f‘é‘fﬁt% ﬁiogl PRI S1Sy‘n§eqqel}b/‘fdé°dgefl r'o

tﬂlﬁ)rﬂ{eowmr@mfb‘iﬂhﬁkh&ﬁxslﬂhﬁdﬁﬂ@en hal ogen e 9. F C|
I kyl , cyano, hydroxyl, nitr

0023]04) al kky maﬁbm sumr(saghcﬁewlmtaﬁwme dﬁav@{ves Ivh&h) GIMRAAN
fo dr%n’al %Ef% %&,k(nopam%& %o éttcim ?fj%eﬂg@d'ié l% 3 how
ected St Br group’consi hydr ogen, i Sﬁ ,

ﬂﬁiroveﬂ?ﬁhahnado&ﬁletliﬁiﬁﬁ&mes%rﬂydrydn m[:reased metabolic stability
8F Ci - 4).al ky I%amno [18F (C - qtgg | kyl ] al kyl am no,

gd(qr,an 1@4%? 8smelFierl g aamens cPé‘Bé‘Hbf@ﬁ’PI%
eI ect
[0024]8 o lf{%&%{eg?thSu%%E?ng@gﬁa%%Me%lldwgé O ¥ctures:

car boxy( Cl- gl kyl __hal ogC 1- C4) - al koxy,

hal o( C1- C4) ml\px (_él

Hal o( C1- C4) al kyl'ox6 oxf C1- kyl oxy,
hal o( C1- C4) al kyl oxo ) (C i- C4) aI yl oxo- (C
1- 4) al kyl oxy, hal o(C 1- C4)Ra| kyT,” NR6R6' ,

phenyl (C1- C4) al kyl , 18F(Cl-C4) aI koxy,
18F( C1- C4) al kyl oxo-&p, -C 4) al koxy, 8F(Cl-C4)al kyl oxo-

3C\
18
HN Q \ O 0/\/0\/\0/\/F

R® , and

R7
HaC,

HN O \ O O/\/O\/\O/\/O\/\“’F
R8

wherein one of R” and R® is hydrogen, and the other is halogen.

[0025] A second aspect of the present invention is directed to compounds of

Formula II:

II

or a pharmaceutically acceptable salt thereof, wherein:

R' is selected from the group consisting of:



(C1-A4) - al kyl oxo(C1- 4) al kyl oxy,

8F(Cl- ) al kyl oxo(Cl-4) al kyl oxo(C i - C4)al kyl oxo-(C
wa28padiky| oxy, 18F(Cl-C4)al kyl R6 and R6 are PCT/US2005/045682

i ndependently selected fromthe group consisting of

hydr ogen, hydroxy(Cl-C4)al kyl, and G -C4al kyl, R7 and

R8 is selected fromH, F, -G2-or Br, wherein either R7

and R8 is halogen. In a further preferred enbodi nment

Rl is selected fromthe group consisting of hydrogen,

hydroxy, (Ch- CAN®RPKY Ivaferdin R® dhd BR-acedinakbjandamiynBydrogen,

met hyl and _methox in particular from hydroge

Y, . n,
rb-nylkarki (R8L)ea e 2od deis 19 1BEFDetgen § agdideer & and mare
t 0 gtk of hydrogen, 1231, 1251, 131 |
aﬁgth%g ; |t(r‘? par?ﬁ:tu’ar from hydrogen, R2 is selected
fromthe grbup chydbsy,i ng of hydroxy, G -C4al koxy,
NR6R6' , 18F (Cl-gl)é koxy,
18F( C1- C4) afkyl okot B Al koxy, 18F(Cl-

C4) al kyl oxogC1- tg?g - 4) al kyl oxy,

18F( Cl1- C4) ala'kyl océ%(?ké%% )g{}%w oxo-(C

1- C4) aRkyd ssleo{eG1rapd jhel gegurosonsisti@E¢fS1- C4) al kyl, in
particul ar from (Cl-C4)al kyl oxo( Cl- C4) al koxy,

8F(G -C4) al kyl oxo( G - C4) al kydooxgst C i - C4) al kyl oxy, and
" 8F(Cl-4)al kyl oxo(c i-C4) a kyl oxo(G -C4)al kyl oxo(C
i - C4)al kyl oxy, R6 and R6 are Xndependently sel ected
fromthe grdup con (-Rg hy p—hydroxy (G - C
4)al kyl and G -C4al kyl, R7 und R8\is 'selected fromthe
group consisting of hydrogen aré fR¥fori ne, wherein
either R7 or R8 is fluorine. [0023] It has been

ig{hg{;l czi.?negll i)(ltefggru Prgmt gn%tto S‘ltOI; kblg ggleggé ‘o3 {h\éegsrm\ll\f)h clzo%rgisting

of '*F, '®F substituted benzoyloxy, '°F substituted (C;_)alkoxy, '°F substituted

benzyloxy, preferably 8F_phenoxy, '8F  substituted phenyl(C,4)alkyl, 18
substituted aryloxy, and a '®F substituted C.1o aryl, preferably 18F-phenyl; and
R¥ R, R* and R* are in each instance independently selected from the
group consisting of hydrogen, hydroxy, C;4 alkoxy, CM alkyl and
hydroxy(C,;4)alkyl;

, R pa

."/ rA

1i. — —0

R32 R33

wherein Z, R 0, R* R*?and R* are as described above;

iii.




addi ti onal hal ogen, in particular, fluorine atom at
t he doubl e bond show i nproved phar macoki netic
w@r@pesdines and/ or an increased metabolic st abP¢T/U$2005/045682
and/or an increased geonetrically isonmeric stability
and uniformty. [0024] Preferred conpounds of Fornul a
| have the follow ng strueldires: wherein one of R7 and
R8 is hydrogen, and the other is hal ogen. [0025] A
second aspect of the present invention is directed to
COHRe uyd% QLledted "%&ﬁ e gﬁfupacm%'hg?f@fltl*fc alky substituted
acceptabl e salt thereof, wherein: is selected from
temzoyloup o ssubsmtntgd ofbhenyl(@aRIkyLnh &k esvbsktuteth carroay.e

e A e L T e S VS i
to forUhﬁsélécttéd)froﬂﬂ th@ﬁﬂfu@k&bns@tmg@f I@d@dgéﬁxh’ydr@t},d %: Bp

hydr oxy( G -"al kyl ; is selected fromthe

cmbsﬁltgte nger@pylomer gchub%p%tﬁdl pheaylée-Hak, ong ?‘@Sﬁwtedz
1 E
SRR R B FoEety HECF SIBURMERTEE ook pystiply F-

&bl%m}l,lbﬁdltut ed benzyl oxy, preferabl y 18F- phenoxy, 18F

su stltgte nyh (G 1-4) al k 18F substitut ed

aryl ox§ ndﬁa@(’egﬁs%éﬁf*t &P@ﬁc@rellé s 1n5taﬁ?ee¥“§?%ar5‘ld§nﬂy
y [

i srf%&gér?}lce | ﬁtggpéegﬁgpen I ect ed Rofy @by, 0L 8kBxy, Ci

rom t he” group
caihghmtdhrggiroﬁy(ﬁyda&g}sandhydroxy, C -4 al koxy, Cl-4

0100 D S A MDD
consisting of hydrogen, hydroxy, amino, methylamino, dimethylamino,

C4 alkoxy, C,.4 alkyl, and hydroxy(C;.s)alkyl.
[0026] More preferably, the value of each of R¥ R R R R* R”, R3S,

RY, R*® R* and R¥ is in each instance independently sclected from the group

consisting of hydrogen, hydroxy, amino, methylamino, dimethylamino and

methoxy.
[0027] Preferably, R? is either in the meta or para position relative to the
ethylene bridge.
[0028] When R? is
R® R3
1.
R2 R

>

the preferred value for R* R* R* and R* in each instance is hydrogen, and
Z is '8F. Useful values of q include integers from one to ten. Preferably, q is
an integer from 2 to 5. More preferably, the value of q is 3 or 4.

[0029] Preferred embodiments of Formula II include the following structures
wherein R? and R® are independently hydrogen or methyl, preferably at least
one of R® and R® is methyl:



in.where Y is selected fromthe group consisting of

18F, 18F substituted benzoyl oxy, 18F substituted
w@b@apbd1Ci - 4) al kyl , 18F substituted aryl oxy, ppetr/esmbiys5682

18F- phenoxy, and 18F substituted C -lo aryl,

preferably 18F-phenyl; Uis selected fromthe group

consi sting of hydrogen, hydﬂoxy, 18F, 18F substituted

benzoyl oxy, 18F substituted phenyl (C 1-4)al kyl, 18F

substituted aryl oxy, preferably 18F-phenoxy and 18F

substituted C6-10 aryl, preferably 18Fphenyl; H&hd R34,

R35, R36, R37, R38, R39 and R40 are in each inst\ance

i ndependent|ly sel ectedi fromthe group consisting of

hydr ogen, .

hydr (C

insF%ﬁ%

di mret hyl am no, Ci -4 al koxy, -4 al kyl, and hydr
-4)al kyl . [0026] More preferably, the val ue of
R30, R3 1, R32, R33, R34, R35, R36, R37, R38,
R40 is in each instance i ndependently sel ected T™OM
the group consisting of hydrogen, hydroxy, am no
nmet hyl am no, di nmethyl am no and net hoxy. [0027] X |
P&ﬁ{gnabby, R2 is either in the neta or para position
rela

i'Ve' to the et hyl ene bridge. [0028] Wien R2 is the

[0030pr ef er Aepreftcdeseties oREBmpBEnds, ofRBemaNsl IRBRId2 BRCHbeled
i nstance is hédéggen and Z is 18F. Useful values of (q

i PRlyetirleneg rstifhean den vativeshavineshe following siricturas
integerH£{on12 0 5. More preferably, the vaL#e of ¢

IS 3 or 4\
. HN \ O
H
R°R°N Q AN O (0~ )%
H

wherein, q is an integer from one to ten. More preferred compounds include

those where q is equal to:

two,
H
(e,
H o
s
three,
H
HsC o 18
h Q = O/\/ \/\O/\/

or four,



[0029] Preferred enbodi nents of Fornmula Il include the
follow ng structures wherein Ra and Rb are

wo pabepeniadent | y hydrogen or nethyl, preferably PCT/USAB$/045682
one of Ra and Rb is nethyl:and X is 18F. A preferred
series of conmpounds of Forrmula Il include 18F | abel ed
pol yet hyl enegl ycol ( PEG - stilbbene derivatives havi ng
the followi ng structures: wherein, q is an integer
fromone to ten. Mire preferred conpounds include
those where q is equal to: two, three, or four,[0031]

In this series o f conpounds, Fi s linked to the
stilcbene RES chai n, ving a varig unber
of gL oy d/ATm;§%%ﬁ§#@é?EQ/st enes
di spl ay affinities in an assay using

post nortem AD brii n honbgenates (Kj = 2.9-6.7 nM. A s

100315 s ARy e rrinetng y T ifbeltp o risfehs Hough e PEG
NG, Ha9irg’ QURrHIE nkivefl op eYh és&c‘shf,d uQulj de it Yiubsndidte
targ et congfunds [ 18F] 12a-d specific activity,

9ﬂdbq1€5@@ yedrmigh bmémg @éﬂi@ﬁt&:m alpassay ysmgmtmomrrw%

exﬁ%{jnlo émageél%%:g%nt 2tt?hal n Fe:nle ?a |ons §oﬁaemes [“acﬁerem

V\@ﬂmaﬁeﬁn@f\ﬁﬁr su@ﬁesbfﬂlly Miegfoihed bi G ﬁat&uﬂm@ﬁobfltha -rdes§late
@@ose/gﬂat 2 O.mn, respectiv

ABHOHP 8 %F‘é’dﬂy Fibﬂlfo%‘é ivieg théﬁ%rgetmompauﬁd%%& 1124 (EOB,
[ ?}Je:e]cgﬁ%aacgiVRQ g Fgé%‘d?ﬁmﬁ&e 9‘5&1 é&%ﬂi tplﬂg r?f gb@‘% d th Qivo

presence o f plaqués. |vo
pbiadiseibutibe loif tigese AFF bgzmdslmallol‘mal mice exhibited excellent brain

Fgefpggg@g}grézlgggp; Stbaégedd iy :a%tl? Plg}t(etggglﬁ e(g %sﬁe L and 1.2-2.6
( m@e?gm 2 il 23R8 6b ndR! EBhectiPEP). AltorddigGIHYRIL postmortem

di sease.
AD brain sections of [18F]12a d confirmed the specific binding related to the

presence of AP plaques. In addition, in vivo plaque labeling can be clearly
demonstrated with these '°F labeled agents in transgenic mice (Tg2576), a
useful animal model for Alzheimer’s disease.

[0032] The present invention is also directed to compounds of Formula III:

III

wherein n is an integer between 1 and 4, R’ and R® are each as described
above, and R*' is selected from the group consisting of hydroxy and NR°R®,
wherein R?* and R® are independently hydrogen, C,4 alkyl or R* and R® are
both oxygen to form a nitro.

[0033] Preferably, n is one, and R* is hydroxy, methylamino or

dimethylamino.



[0032] The present invention i s also directed to
conpounds o f Fornmula Ill: wherein ni s an integer
whedswanod and 4 , R 7 and R 8 are each as despCi/bsmos/045682

above, and R4 1 i s selected fromthe group consisting
o f hydroxy and NR aR b , wherein Ra and R b are
i ndependent |y hydrogen, C-i16-4 alkyl or R a and Rb are
bot h oxygen to forma nitro. [0033] Preferably, ni s
one, and R'41 i s hydroxy, nethylam no or

[0034pi et hpjegirhmne - {034 hnfiretier 3R ¥RlOes ayfancitde phepyle
of C6-10 aryl include phenyl, naphthyl or
t aaphiihy onromrphydmaphmygf eRrafsrably yalnss off ungded dhe tspepe of

S het eroarvl. i.n [ furyl p I
SRR MEUST SR, HISL G P M PHA
Pirgidezodil ePréddratds wald&r dnder shopsopé betletacyele include
i ncl ude pi peridinyl, pyrrol_qi‘bﬂi nyl, and norpholinyl.
[ pipgBdinyh eyBelavingrd BPbelimdi ae 1, 11 and 111 may

[oossglcso bgaé%}éﬁ%ﬁﬁds 6P %%aialey%hx%ﬁt ﬁ@'-m%@g pergomved,

cur ring manufacturing of the conpo
c espeoiglly i lomsated npHiydiatign tthay coopodmdisg muanufdvéuring of the

hydrati on may occur over ti due to the 0SCcopi c
L eping of amEGsH RS FEPriFHE Jati PR o e Ry

t B&uP of&ethe UIY RV ¥hE _‘B?%{é%p@(ﬁa‘iﬁreid?ﬂ‘r@%ﬁp@hﬁg BSaddRidn,
as solvated forms w pharmaceutical ly accept abl e

s tHeveompousds lof dlee present, inegntignoian exard ip Hmspliviied aspwell as
ted far ar

urposes’ of

Pe@aRs andhe Nike 0. gen@faBGhe sdlvited Brl at®chiBidersdesomivast
that the present invention is considered to include
stathe gnslvated formp o1 thapwaeses of hegiepentiangtiofoner s of

oo b, 5410 Bl o smau e B4 DR o
acilwidi stérebisdmenanuth agboth dndndlirast Boersefshe wiibede-type
aE:(I)rggounds. Further included are: optical isomers, e.g. mixtures of

enantiomers as well as individual enantiomers and diastereomers, which arise
as a consequence of structural asymmetry in selected compounds of Formula I,
I or IIL.

[0037] When any variable occurs more than one time in any constituent or in
Formula I, II or III its 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.

[0038] 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.

[0039] 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-



as a consequence of structural asymetry in selected

conpounds of Formula I, Il or IIl. [0037] Wen any
WO a00cabdies occurs nore than one tinme in any conBCT/UBENNS045682
or in Formula I, Il or Ill its definition on each

occurrence is independent of its definition at every
ot her occurrence. Al so confli7nati ons of substituents

and/ or variables are permssible only if such

conbi nations result in stable conpounds. [0038] The

an® Ry titte NEPRFtaBdY thd afoky WhaRSisPAMb 6
oﬁ%anotﬁgﬁhgggﬁb refer§ to bothlg¥ralgh€ andabrgnched

ctrabon atamis dmlengtdf mope prefegabdwt ﬁcﬁadbonmt@ﬁ@malbngthﬁ

0040F s BB R B BSOSy RaTBL b ot

[ 3 g'rr&q) feﬁ'éx@ 10 Snkaxino grsupmzﬂid:hhle rs@bﬁhtﬁt@d R ofe alkyl
strai ght or branched chain al kyl radical, as defined
2BV a5 (efinedgbeyre chain |ength is |inited thereto,

[0041f0 nded cg )t(%ﬂl 2@%1%2%@’”&5 érﬂélloygd 'ngenp Ui/( 1{%91tf d ' e[yhlgagfj of

npr opoxy, - I SOpropo

I alkﬁher Rirede reffaisyotdneamlnb @ryurc aich iis ssu&stttmteﬁ w;ﬂr beom alkyl
atons in Ien% nore preferably 1-4 carbon atons in
|gﬁ@?ﬁas Jebioy P‘*ﬁe t erm "nonoal kyl ami ne" as enpl oyed

[0042]7€1 €1 NTRY téntns‘q{aio % '%%10%@15" eBplof@Phiein B QI fneﬁse{);?n bp

an am no group wh I s substituted wth one al
gmhﬁr@outefafcmdo a;blmme pmmle} ﬂﬁtwnﬁexrnvdldc,awwsakﬁned

as,. e it f t of th
PR oPaPscift St it b AGPYeE SRR s subot it ut ec
[0043M t h t TRe @drk halisBER's a@%n@ﬁfyea edrend 9fBrs tb08A42¢f theabove

term "hal 0" or "hal ogen" enpl oyed herein %ﬁlltself ar
aslkyhgroups subsbfures byyPraupr mereehdoning, BrInyag.ndore Sijipdine

f Lvlﬂtﬂrﬂd%%ng Jlggl Afie bé‘i'ﬂg %?e?eﬁ@i s0&Fas chloromethyl, iodomethyl,
trifluoromethyl, 2,2,2-trifluoroethyl, and 2-chloroethyl. ‘

[0044] The term "aryl" as employed herein by itself or as part of another
group refers to monocyclic or bicyclic aromatic groups containing' from 6 to
12 carbons in the ring portion, preferably 6-10 carbons in the ring portion,
such as phenyl, naphthyl or tetrahydronaphthyl.

[0045] The term “heterocycle” or “heterocyclic ring”, as used herein except
where noted, represents a stable 5- to 7- membered mono-heterocyclic ring
system which may be saturated or unsaturated, and which consists of carbon
atoms and from one to three heteroatoms selected from the group consisting of
N, O, and S, and wherein the nitrogen and sulfur heteroatom may optionally
be oxidized. Especially useful are rings contain one nitrogen combined with
one oxygen or sulfur, or two nitrogen heteroatoms. Examples of such
heterocyclic 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.



otherw se in specific uses in the text and/or clains.
[0043] The term "hal oal kyl" as enpl oyed herein refers
wo oo0anye10f t he above al kyl groups substituted bgT/OR®0O®045682

nore chlorine, bromne, fluorine or iodine with

fluorine and chl ori ne bei ngl preferred, such as

chl oronet hyl , i odonet hyl, i | uor onet hyl ,

2,2,2-trifluoroethyl, and 2- chl or oet hyl . [0044] The

term"aryl" as enployed herein by itself or as part of
[0046hnot heilhgreomphetefoatan’t v usahloayialtd mean akbgy@iatom (“0”), a
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fromone to three heteroatoms sel ected fromtha group

chrivdegengr 614 akylo, and S, and wherein the nitr ogen
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speclal ly USE re rln s"contaln one n
c b4rbng etbmst; 6h1 Mol HKydetroas sttidd inra cyelic an@y;indrcefhing
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Bl AFA&Y y|of | MfRsY | gﬂoﬂbsdazﬁlle' di pyd pyrﬂeg%/cl[b]thlenyl

pyra2| n pyri m di nyl,  oxazol yl, oxaz | din

i B@bﬂm{%bjthu@akaz dilamihmgj/l tffur)ﬁzolgy_ranyﬂ hi mlbmzahﬁlmﬂlyl
hi 0 i.perazin
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pingitiesol| p/yrhidlﬁ”i’ﬁxﬁiw}m pyﬂéﬂmylﬂi)@ﬂilﬁﬁﬂyﬂ Yyrid@ey1, 1ngohzlnyl

nor phol i nyl . [ 0046 Het er oatont' i s Use
h@w@ﬂﬁly% o Hanrdgd ,oxygéml atln@azpm") puanyyu| féf-quinoliminyl,

Ranln Y, YRR R nebriglpel v RugTr SRR

Nbtafinhi edaH-cabgiodyIn RarbapslylR0 3-carbolinyl, phenanthridinyl,

acridinyl,  perimidinyl, = phenanthrolinyl,  phenazinyl, isothiazolyl,
phenothiazinyl, isoxazolyl, furazanyl and phenoxazinyl groups).

[0048] The term "aralkyl" or "arylalkyl" as employed herein by itself or as
part of another group refers to Cy.alkyl groups as discussed above having an
aryl substituent, such as benzyl, phenylethyl or 2-naphthylmethyl.

[0049] The present invention is further directed to methods of preparing
compounds of the above Formula I, I or III. The compounds of this invention
can be prepared by reactions described in schemes 1-8.

[0050] Scheme 1 depicts a synthetic route for forming thiophene containing
derivatives of Formula I, specifically certain Formula Ia compounds.

[0051] The fluorinated PEG stilbenes 12a-d were prepared by reactions
shown in scheme 1. To prepare compounds with 2 or 3 ethoxy groups as the
PEG linkage, commercially available chlorides 2a,b were coupled with the

OH group of 4-methylamino-4’-hydroxy stilbene, 1 (Ono M, et al., Nucl Med



are, independently from one another, hydrogen or Ci -4
al kyl, C2- am noal kyl, G -4 halo al kyl, hal o benzyl,
waerooRbeamnd R2 are taken together to forma 5- POI/¥S2005/045682

menber heterocyclic ring optionally having O S or

NRCi n said ring, where Rc is hydrogen or C -4 al kyl.
[0047] The term "heteroaryll9-as enpl oyed herein refers

to groups having 5 to 14 ring atons; 6, 10 or 14 FI

el ectrons shared in a cyclic array; and containing
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pyrazolyl, pyridyl, pyrazinyl
%ﬂaa%ezly Rygpared 3 shown iy schemie m%qhw cmmlﬁd Wit stjibene 1 to
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qmmmmlds Ty)d, weiermenioved/ by tyehterentliofi )”{lB;Am 6HMy ar DEFoloygive

carhazol yl , 3- bol i henanthr di_ nyl cri.di nyl
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and phenoxazi nyl ;53) [ 0048] The term aral kyl "
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[0052]jep| ct $omaky thehdsired FPEUatelddPEG otilvens, [ Fijophdnte N-BOC
Cgl%tte%lte% m%sylates 10a-d were employed as the precursors (Scheme 3).
Each of the mesylates, 10a-d, was mixed with [ISF]ﬂuoride/potassium
carbonate and Kryptofix 222 in DMSO and heated at 120°C for 4 min. The
mixture was then treated with aqueous HCl to remove the N-BOC protecting
group. The crude product was purified by HPLC (radiochemical purity>99%,
radiochemical yield 10-30%, decay corrected). The preparation of each '|F
labeled compound, ['*F]12a-d, took about 90 min and the specific activity was

estimated to be 900-1,500 Ci/mmol at the end of synthesis.



derivatives of Fornmula I, specifically certain Formula
| a conmpounds. [0051] The fluorinated PEG stil benes

wd 2asdoores e prepared by reactions shown in scheoeu$2005045682
prepare conpounds with 2 or 3 ethoxy groups as the PEG
| i nkage, commercially avail able chlorides 2a,b were
coupled with the OH group -&0 -4- net hyl am no-4' - hydr oxy
stilbene, 1 (Ono M et ah, Nucl MedBiol. 2003;
30:565-71; WIlson A et al, J Labelled Cpd Radi opharm
2003; 46: S61) to obtain 3gHEMESpectively. The free OH
groups of 3a,b were subsequently protected with
TBDMSCl to give conpowrlds2 da, b To=Rr epare conpounds
with 4 or 5 ethoxy greups—as—~tH \ N J_Jar oo des
6¢c,d were separatelyl prepared as shown i me/Q and

t --@Ao ed with stfilbene 1 to give ¥ protected
conpo s\ @ fhe |O TBS protecting groups on
conpounds 7c\d/were |r esp¥ge) by (treat ment” pf TBAF (I'M

in THF te give 3c, d. —ConpoundsH@ag d yeg e okt ai ne
protecting the nethylam no groups“etf 73 e@ ! y
After renoving the TBS protection groups of 8a-d hWith
TBAF (1M/THE. the free OH groups were @8nverted into

\ : .
megyd ates\Nby rsagtipg with icth ¥ he™present of

i A\ '@é-\@}%%ne "CO @ or tgd\/)OH
PEG stil benes, I1ga- &~ were 8ucces Iy ogtgi ned \By  /p,

triethysgm ne
refluxi ng 10a-d in anhydrous TBAF/ THF (Co , et al.,

J Org Chem 1984;49:3216- 19) followed by sti|rging
wth TFA to renove the BOC protection group. { 0052] To
make t} ' : :

(depied/=+eF L@}qﬂ ed, BEG st
[ 18FCL2a- o -@M' priot ect ed rgegyl atés 20z
enpl oyed as {1hg precursors (Schene 3). Each
mesyl ates, 10a-d, ;was mixed with 10ad
[ 18F] f I uori de/ pot\gssi um car bonate and Kryptofix 222 in
DVBO and heat ed at ]}%O ofr 4 nmin. The mxn¥e was
then treated with aqueduy HY @ 8 t hex NeBOC
prot ecting noo§

12ad '

Scheme 1

a) C!’f\/ O‘);H KoCO3, DMF; b) Brhs;c:);"ngs KyCOs, DMF; ¢) TBSC, imidazole;

2a,b
d) TBAF(1M), THF; €) (BOC),0, THF; ) MsCl, EtN, DCM; @) TBAF (anhydrous), THF; h) TFA, DCM

SCHEME 2

a b
_2., o o
HO€\/O>\H HO</\/ >\TBS — Br/<\/ ‘)TBS
n n n

4C,d SC,d 6C,d

a0
s
"
SN

Scheme 2 a) TBSCI, Et3N, DCM; b) CBry, PPh3, DCM



group. The crude product was purified by HPLC
(radi ochem cal purity>99% radi ochem cal yield 10-30%
wolemapoaos r ect ed). The preparati on of each 18Fp¢Bbstoesios5682
conmpound, [18F]12a-d, took about 90 min and the
specific activity was estimted to be 900-1, 500
C /mol at the end of syntRédsis. SCHEME 1 SCHEME
2SCHEME 3 10a-d 2 Scherme 3 a) 1) [18F] F7K222, K2CGB,
DMSG 2) HCl aqg c: n =4 d: n5 3] The syntheses of
conmpounds 15e, 16e and &lermyRptsheses of the
radi ol abel i ng precursors 15d, 17d for preparing
[\L8F)*5¢ and [ 18F] 6e are shawn in Scheng To prepare

coip \oa, € nomgroup of 4- AN <E!» Ny gFoX Y ['8FJF
BAG i | bene | nt\éé)“l,fced with Snd 2 i ndthano 0/\?/“

gi ve the gRigr espondi ng am ne 14a. The am no [@r,:ﬂgp_dvvas
e

then treated with (CHO n and NaBH3CN to give t an=
g%ﬁmat hgl am qst('): conpound 15a. _ConEound 15b was obtai ned bin=
M t iyl i}Fe/Kffq%}d'&S‘o%D“é%c?'l%é B9 15a, with brom de Gz

20m (whi ch was separately prepared as shown in Schene
10) and potassi um carbonate i n anhydrous DWVF. Conpound

5¢c was,obtajined by th [ ga n§ . of 15b W
[0053J1n ace I6enes.yn o) ?%s‘f)%@f) {én(%S#regot “ agé tlggoﬁytgp' SL f'ragr%h%
prailgHelify Xirocu@sca§  15aaat7dntor dbreparibipc Wil Be Jan8 ['*F)6e are
eg&i val ent of tosyl chloride in %E/‘ri di.ne. The tosyl ate
15wk SHRmE S ek PrspyerrBPPid 13 thenifra Erenp ofd-miert -

ST GRA oh FE SoIRIE o Sl e o
Therr¢spsyding anjrauivh. 1 Gtie vansneo gemipawas Hen treated with (CHO),
and NaBH3CN to give the dimethylamino compound 15a. Compound 15b
was obtained by reacting the hydroxyl stilbene, 15a, with bromide 20m
(which was separately prepared as shown in Scheme 10) and potassium
carbonate in anhydrous DMF. Compound 15¢ was obtained by the treatment
of 15b with 1IN HCI in acetone. Mono tosylate 15d could be isolated from a
product mixture of reacting diol 15¢ with 1.5 equivalent of tosyl chloride in
pyridine. The tosylate 15d was converted into floride 15e by refluxing with
anhydrous TBAF in THF. TBAF has to be dried at 58 °C under high vacuum
(< 0.5 mmHg) for 24 hr before use. The tosyl compound 15d was used as the
starting material to obtain radio labeled compound [ISF]ISe. Nitro compound
13e was similarly synthesized by a coupling reaction of 13a with 20m
followed by tosylation and fluorination. The synthesis of compound 16e was
accomplished by the reduction of the nitro group of 13e with SnCl,/EtOH
followed by the monomethylation of the amino group with (CHO),, NaOCH3
and NaBH,4. An intermediate ,13b , was reduced to amine, 14c, and then
monomethylated to give compound 16¢c. To obtain ['®F]16e, N-protected
tosylate 17d was designed as the precursor for radiolabeling, Previously
prepared 14a was first monomethylated to 16a. The compound 17f was then

prepared by coupling of 16a with 20n (Scheme 10) and the introduction of
BOC to the 2° amine. Di-tert-butyl siliyl group of 17f was removed with 1IN

AWl



starting material to obtain radio | abel ed conpound
[18F]1Se. Nitro conpound 13e was simlarly synthesized
wdyooa/oeqaopl i ng reaction of 13a with 20m f ol | ovedT/Dg2005/045682
tosylation and fluorination. The synthesis of conpound
16e was acconplished by the reduction of the nitro
group of 13e with Snd 2/ Et@R-fol | owed by the
nononet hyl ati on of the am no group with (CHO n, NaOCH3
and NaBH4. An internediate ,13b , was reduced to
afBAE, in TFHEF a@fdnd Jeﬁi]iseﬁaﬁ@ R bive i8¢, WRici W HOReTded
16c. To obtain [18F]16e, N-protected tosylate 17d was
diesyigldedmagundE/dor ecur sor for radi ol abel i ng,
revi oysl r epar ed fir net hyl at
o054l 2" Tl B 1 S Rk e B e Skl 4
1%he wabstitémbaBaheNE W& redackdt 3edibN22 ediCIBALHfanB@ken
to the 2 amne. Di-t -butyl siliyl group of 17f was
 EREPA i Ohe FARERENiof FRECKIO Bybrid Ehpanaioticied GHgrge
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syithHéaita eiveabSgsWwhich was tfsated weithl TB AFetostehev e TR Segtoup to
"HJEP e 21 was reduced to diol 22 with DI BALH and
t K¢ cted with one equivalent of TBSO to give 23.
[0055)'he UNRGRtRASAEHINRS of REI-dABMET §tfbkdeN 9 R P5iE: Ado
wi th CBr4/PPh3. Conpound 24 was reacted with 15a to
gbynthesizgd (B¢hemend)s Compatedl 14inas obRedt by therredectipBSL the
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of the corresponding ethyl ester 133 with Li AlH4. The
bEBHHOAE.cohsh Was WHBoRtCRIOEeatio, icARYSTICH einingghatgly into
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[0056] Nt 0  Those stilbene derivatives with a fluorine atom being directly attached

to the double bond (Formula I: R or R® is fluorine) were synthesized by well
known methods (e.g. Tetrahedron Lett. 43, (2002), 2877-2879).

[0057] To obtain ['°F]15e, precursor 15d was mixed with
['®F]fluoride/potassium carbonate and Kryptofix® 222 in DMSO and heated
at 120°C for 4 min. Crude product was purified by HPLC to attain >99% of
the radiochemical purity with 10% radiochemical yield (decay corrected). The
procedure took 90 min and specific activity was estimated to be 70 Ci/mmol at
the end of synthesis. The similar procedure was carried out to obtain ['*F]16e
from precursor 17d. After initial reaction in DMSO, the mixture was treated
with aqueous HC1 to remove BOC group. Radiochemical purity was >99%
after HPLC purification and the radiochemical yield was 15%. The total
synthesis took 110 min énd specific activity was estimated to be 90 Ci/mmol

at the end of synthesis.



nmet hyl ether 15 by the addition of nethanol and

pot assi um car bonate. [0056] Those stil bene derivatives
wowdoe/oe61b4 uor i ne at om being directly attached POT/UB®05/045682

doubl e bond (Fornmula I : R7 or R8 is fluorine) were

synt hesi zed by well known nethods (e.g. Tetrahedron

Lett. 43, (2002), 2877-287%3-[0057] To obtain

[ 18F] 15e, precursor 15d was m xed with

[ 18F] f 1 uori de/ pot assi um car bonat e and Kryptofix(r) 222

in DVMBSO and heated at 1ATCHEME 4 m n. Crude product

was purified by HPLC to attain >99% of the

radi ochem cal purity with 10% radi ochem calgyi el,d

(decay corrected). The proqg_dHrgNgjook 90 mn and ~o

specific activity was estinmatet to° be 70 6 Ry at><1

the end of synthesis. The dtnRiakHprocedure was gH

carrigd out to obtain [ F] L6erfs recursq 1

Affter {7 al\\ r es on in Dlg\;/sl?)1f '?(E]éigzm' xt ucr‘g{z” S OH
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Radi ochem cal pu was >999%8afNBOCKPL,C puli fA cat jon

and the radi ochenmi cal yield was 15% The tot al/ya'sCF

OH

synthesis took 110 nmin and specific actiVify=
estimated to be 90 G /mmol at the end of o Bu
synt hesi s. SGHEME 4 QCHEME 5SCHEME 6 SCHENER7= si
(a)[rl 18- ¢tnr?221ME0, (b) agq HA SCHE o Bu
[ 0058] So of the conpounds are al so anenable to

m cr gwave synt hesi s (as desc&i bed bgl ow in anpl es
50§52 0B3891—Phd3¢ adiwhtidogematide —compbien f1ee hi s
i nyention lend thenselves easily to formation from
mat er.i al s whti)ch could be provided to users in

kit3as 2Kisk 5148 GF—porsa ﬂg_thsbi $fregi nge afgent ssacAn cost ai n,

for exanple, a vial containing a physiologically

suitable qolution of an internedi ate of Formula I,
c h i j f

l—>16a—> 16f — 17F 1o 17¢ T » 17d

a) SnCl,, HCI(c), EtOH; b) (CHO),, NaBH;CN, AcOH, t; ¢) (1) NaOMe, MeOH, (CHO),;
(2) NaBHy; d) 8m K,CO3, DMF, 100°C; ¢) HCI, CH,COCHS, t; f) TsCl, Py, 0°C; g) TBAF,
THF, reflux; h) 8n, K,COs, DMF, 100°C; i) (BOC),0, THF, reflux; j) TBAR (1M), THF, rt.

SCHEME 5

0
—_— Rs D R3 .
HO OH HO o/ Br o/ /™

18 19 20 n:R&=—=si

Bu
a) Tm(CH30),C(CH3),, T;OH; 7n:HOBT, Si(+-BU),Cl,, Et3N, DCM; b) CBr,,
PPh;, Py, DCM



in a concentration and at a pH suitable for optinma
conpl exi ng conditions. The user would add to the via
wanromapps1opri ate quantity of the radioi sotope, POTUSZV05/045682
oxi dant, such as hydrogen peroxide. The resulting
| abel ed Iigand may then be adm ni stered intravenously
to a patient, and receptor24in the brain i maged by
neans of neasuring the gamma ray or photo em ssions
therefrom [0060] Wen desired, the radioactive
di agnosti c agent nmay cogt@pMRBgY additive such as pH
controlling agents (e.g., acids, bases, buffers),
kil i zers (w.Qg., ascorbicme d) or isotsnizing
agents (e.g., sédiumchloride)}| [0061] The tlerm

of the co ds of the pt nt i nventi whi ch
ithin the e of sound cal_

patieents wit hout endue toxicity,eirritation,
response, and the®?like oconnensu?ate with a réasonabl e

atlergic

benefit/risk ratio, anﬁ ef fective for their intended ™

USR, as the zwitAerionic \form

.pogsit \\ pbunds of _ t he/" /TOY. Je\teym
sa—zalts r el at Fvety ‘nont oxi c, gANTC

and organi g, aci d addi ti
present invention. Al sd
derived from non-toxic
nmono and di carboxylic acigds, for exanple acetic acid, [
phenyl - substi tuted al kanoi ¢ aci ds, hydroxy al kanoi c

and al kanedi oi c acids, aromatic acids, and aliphatic

and aromatic sulfonic acids. These salts can be

prepared in situ duringSOEMERal isol ation and
purification of the conpounds or by separately

reacting the purified conpound inits free base form"
aci d and

alts of conpoypds of the
Iyded are t hose salts

i\ a suitable orga ¢ or |ndhgan
150:R,=R,=CHj ' -2 . ["8F}15e R4=R,=CH,
17d:Ry=CH;, R,=BOC _ab ['®F]16e Ry=CH;, Ry=H

Br

(2)['*F]HF/K,CO3/K222 DMSO, (b) aq HCI



salt thus fornmed. Further representative salts include

t he hydrobrom de, hydrochloride, sulfate, bisulfate,
woRdcat@p4 acet at e, oxal ate, val erate, ol eate, PCT/US2005/045682

pal mtate, stearate, |laurate, borate, benzoate,

| act ate, phosphate, tosylate, citrate, naleate,

fumarate, succinate, tartrdbe, naphthyl ate nesyl ate,

gl ucoheptonate, | acti obionate and | auryl sul phonat e

salts, propionate, pivalate, cyclamate, isethionate,

and the like. These mayscegMwEe® cati ons based on the

al kali and al kaline earth netals, such as sodi um

lithium potassiu | ci um magnesi um and the |ike,
as wel |l as, nonyogg;:§WWUniun1 guat er nary anmoni um and
meooc- Al | 09PN C| g, but not ited to annonlum

| ammoRGMm tetr aetthy
di met hyl am ne, trinethylam ne,
et hyl am ne, and the |ike. (See,
Salts

trlethyla

for exanpl-,'Berge S.

of the key prerequisites for an in vivo imaging agent
of —t he, br ai y the ablllty to cross the intact

bl ood- br aj s e( a polus iv injection. [0063]
hi the #¢rst pr¥¥sent net hod of imging, a

| abel ed conpound of la 1, 11 Il is introduced
into a tissue or a patient in a def Fe quantity.
The conpound is typically ts/0f a&phar maceuti ca
conposition and is adm niStered to the tissue or the
patient by nethods ye knomn to those skilled in the
\ #] For e¢xany the conpound can be

Me0oCaEH dr ed®Pher orally, rectal parenteral |y
(1 N&==dvenous, byNwmiranuscuIar?y 0 A | Iy2,
intracistemal ly, intravaginally, intraperit oy ly,

intravesically, locally
o 4!!»’ \ <!il>

MeQOC. (EtO),(0)P
NaOMe > MeaoC \

NC
Do

.

4!;, DiBALH
\ Qi’, e " 4!5’ \ ‘§i> o
O
[0058] Some of the compounds are also amenable to microwave synthesis as
described below in Examples 50-52.
[0059] The radiohalogenated compounds of this invention lend themselves

easily to formation from materials which could be provided to users in kits.



(powders, ointnents or drops), or as a buccal or nasa
spray. [0065] hi a preferred enbodi nent of the
wo neosntéion, the | abel ed conmpound is introducedpCTUS2085/045682

patient in a detectable quantity and after sufficient
time has passed for the conpound to becone associ ated

wi th anyl oid deposits, the2babel ed conmpound is

det ect ed noni nvasively inside the patient. In another
enbodi nent of the invention, an 18F | abel ed conpound
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cFdi9eAnd THectivisdon thedt mépnrig%éﬁee&samvp%m pvgitgronic forms,

i Whér%%gﬁglei, ot fhe@ompounds of the invention. The term "salts" refers to
the relatively nontoxic, inorganic and organic acid addition salts of
compounds of the present invention. Also included are those salts derived
from non-toxic organic acids such as aliphatic mono and dicarboxylic acids,
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

alkali and alkaline earth metals, such as sodium, lithium, potassium, calcium,



patient in order to provide for detection can readily
be determ ned by those skilled in the art. For
wWe@zanpbae4 i ncreasi ng anounts of the | abel ed cop@pDuUsI0S5/045682
can be given to a patient until the conpound is
detected by the detection nmethod of choice. A label is
i ntroduced into the conpou2ds to provide for detection
of the conmpounds. [0068] The term "patient” means
hunans and other animals. Those skilled in the art are

gné‘sﬁfﬁ‘l | had wkt hxdeierwliniai g nbi®xRMaHMorRim ! igiBternary
suf icient for a conpound to become associ at ed W th
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at various tinmes after ninistration. [0100] The term
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I e yamyl oid deposit. Exanples of
aggg%ﬁglﬁgﬁgggﬂy?gg%m%ov Ient bonds, ionic bonds,

[0062hy dr opiThé preséntdivaptioh icalsontie¢caat atanmethod of imaging amyloid
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positron-emitting atom such present
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concentration which can assure reliable diagnosis. The

désstdreigistesek (o Hfe tisger ondie patieyt bamateodsiwell o these
nghﬂg?%iﬁgg¥lded herein for preparing conpounds of

or I'11.[0103] The imgi ng of anyloid

[0064§leposi F6r &aimpid, Ske dnsoundiced be ulimitiaed eahdr\oedlly, rectally,
parenterally  (intravenous, by intramuscularly or subcutaneously),
intracisternally, intravaginally, intraperitoneally, intravesically, locally
(powders, ointments or drops), or as a buccal or nasal spray.

[0065] 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 noninvasively inside the patient. In another
embodiment of the invention, an '*F labeled compound of Formula I, II or III
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
patient is removed and the labeled compound in the tissue is detected apart
from the patient. In a third embodiment of the invention, a tissue sample is
removed from a patient and a labeled compound of Formula I, II or III is
introduced into the tissue sample. After a sufficient amount of time for the
compound to become bound to amyloid deposits, the compound is detected.

[0066] The administration of the labeled compound to a patient can be by a

general or local administration route. For example, the labeled compound may



so that the amount of anyloid deposits can be
determ ned. [0104] Another aspect of the invention is

wa@ 2e0stobead4 of i nhi biting anyloid pl ague aggr egaPCDUS2005/@45682
present invention also provides a nethod of inhibiting
the aggregation of anyloid proteins to formanyloid
deposits, by adm nistering28e a patient an anyloid
i nhi biting amount of a conpound of the above Fornul a
[, I'l or Ill. [0105] Those skilled in the art are
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de@spekitd@athe BM@ iPbrdeytot dikgridge ar trhciSthe pradtpdseoffAlaiBimer's
patient and observing the anyloid deposits therein.

THiseasd HpoP#Est.of the present invention can be

e
nﬁll’cl”tﬂb tieubsrain, Bebin, tivéravlond vessblothndvaetetibd. Aodetedbainie quidtity
g, a dosage. in f he rang iéof about 0.01 t
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exanpl e osage can depend on a nunber of factors
i patlendimgrdehéo peryuder forgietestiof cath eeapdy iberdefermireed by those
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patient is well known to those skilled int art.
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ACENLr At on can assure reliable diagnosis. The
[0068] The term "patient” means humans and other animals. Those skilled in

the art are also familiar with determining the amount of time sufficient for a
compound to become associated with amyloid deposits. The amount of time
necessary can easily be determined by introducing a detectable amount of a
labeled compound of Formula I, II or III into a patient and then detecting the
labeled compound at various times after administration.

[0100] The term "associated"” means a chemical interaction between the
labeled compound and the amyloid deposit. Examples of associations include
covalent bonds, ionic bonds, hydrophilic-hydrophilic interactions,
hydrophobic-hydrophobic interactions, and complexes.

[0101] Those skilled in the art are familiar with positron emission tomography
(PET) detection of a positron-emitting atom, such as 8F. The present
invention is also directed to specific compounds where the '*F atom is
replaced with a non-radiolabeled fluorine atom.

[0102] The radioactive diagnostic agent should have sufficient radioactivity
and radioactivity concentration which can assure reliable diagnosis. The
desired level of radioactivity can be attained by the methods provided herein

for preparing compounds of Formula I, II or IIIL



desired |l evel of radioactivity can be attained by the
nmet hods provided herein for preparing conpounds of
waoesosobaod , 11 or 111. [0107] The i nmagi ng of aPyi/OBIN05/045682

deposits can al so be carried out quantitatively so

that the amobunt of anyloid deposits can be determn ned.
[0108] The followi ng exanpR8s are illustrative, but

not limting, of the method and conpositions of the
present invention. O her suitable nodifications and

[0103Pdapt At hORSaote &thenMaid RbYsiffcah AREibei @RTedf quantitatively
parameters normal |y encount eredand obvi ous to those
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spectra were obtained on a_ Bruker DPX spectroneter
(bt thej agerssation ofpBHBG PratEns ¢ forms amyjaid deRpsys by
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R 3 B IS bR SEychl A GhRunk R e
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1010 ng s ShSshenaicbin aicats 5 Redibhable o BriGRaRe | Rcampgid
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followng stepS: addition of 1ndicated organic o
st e gntientwasincregsing ampugtsnindil | thy @rowiiht of emylord deposits 1s

br.i ne eparat i of t he. or gani yer fromthe .
aeet PESPh R gteort BN cin bt frpene =
| ayRfibed\iioe an By ti@niSa Sigstic Wainglel fdth @, patibhitadtiobgeroink the
the sodi um sul fate and renovi ng the organi ¢ sol vent
uAaEloid depastd thsreigs utle canpoyiids of the ppesent invention can be

et DALY (DA SO 03 o

at Ji0s phyesee davi-Foe himphasli huerad' adut ialviog g bedy Wbmheof dbout 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
requirements of the patient, the severity of the condition being treated, and the
pharmacological activity of the compound being used. The determination of
optimum dosages for a particular patient is well known to those skilled in the
art.

[0106] The radioactive diagnostic agent should have sufficient radioactivity
and radioactivity concentration which can assure reliable diagnosis. The
desired level of radioactivity can be attained by the methods provided herein
for preparing compounds of Formula I, II or III.

[0107] The imaging of amyloid deposits can also be carried out quantitatively
so that the amount of amyloid deposits can be determined.

[0108] The following examples are illustrative, but not limiting, of the method
and compositions of the present invention. Other suitable modifications and

adaptations of the variety of conditions and parameters normally encountered



(Oho M et al, Nucl Med Biol. 2003; Wlson A et al, J

Label l ed Cpd Radi opharm 2003) (63 ng, 0.28 mmvol) and
wQ@aooeAasing, 0.34 mol) were dissol ved i n anhydpODsSiovF045682

(5.0 M) followed by an addition of potassium

carbonate (125 ng, 0.91 mmol ). The suspensi on was

heated to 1000C and stirredOevernight. After cool ed

down to roomtenperature, standard workup with

di chl oronet hane was applied and the resi due was

PaHd S6veshisoy thbdel GRldein thE QRadratwittin TheCsiALAnEiddRB QK then
di chl oronet hane) to afford conpound 3a (67 ng, 76 %:

1inNvRicd. 7. 37 (m 4H), 6.89 (m 4H), 6.63 (d, 2H, J =
01095 g Rlrssienti bl by bl ochiherigylodlgs Bid were
;ﬁ%edgs)ﬁ&fzm% glrtlegr I(nzfrifll\fétﬁ?]n Iunle_ss otherrx;vise iln;iicat_ed. IlH Nl\r/]IR spectra
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et Gayice, e bprosdl. mlmuplEp) eipént{nabigs
3wlre éérfor%'é%’bﬁA?lgntfé Mibldlab BNE2 Kot eadtiprocgd®é, Sfandard
3H), 2.20 (br. I'H), 1.60 (b, IH. Exanple 3
2wpgkup? r¢fers to the following steps: addition of indicated organic solvent,
4-[.2- (4- Met hyl am no- [)zvinyl]-ph ) .
" wating Tiebbreas T B wER Ve T ot s PR fof o gngenge
11dyei florhtiie aglicBfis Niyer, WBin@dffabe Yorabiaed yHel drgamié tuyars with

solution of conmpound 7c (12 ng, 0.023 mmol) in THF (.1
minhydie sediug Py fatgufaltesing (of f gheggodium sulfate and removing the

organic solvent under reduced pressure.

Example 1

2-(2-{4-[2-(4-Methylamino-phenyl)-vinyl]-phenoxy}-ethoxy)-ethanol (3a).

[0110] Under the nitrogen atmosphere, 4-methylamino-4’-hydroxy stilbene, 1
(Ono M, et al., Nucl Med Biol. 2003; Wilson A, et al., J Labelled Cpd
Radiopharm. 2003) (63 mg, 0.28 mmol) and 2a (42 mg, 0.34 mmol) were
dissolve.d in anhydrous DMF (5.0 ml) followed by an addition of potassium
carbonate (125 mg, 0.91 mmol). The suspension was heated to 100°C and
stirred overnight. After cooled down to room temperature, standard workup
with dichloromethane was applied and the residue was purified by silica gel
preparative TLC (4% methanol in dichloromethane) to afford compound 3a
(67 mg, 76 %): 'H NMR § 7.37 (m, 4H), 6.89 (m, 4H), 6.63 (d, 2H, J = 8.48
Hz), 4.16 (t, 2H), 3.88 (t, 2H), 3.78 (t, 2H), 3.68 (t, 2H), 2.87 (s, 3H), 2.20 (br,
1H), 1.55 (br, 1H).



roomtenperature for 2 hours. After standard workup
wi th di chl or onet hane, the residue was purified by

wabdcoes1gel preparative TLC (4.5 % nmet hanol i NPCT/US2005/045682

di chl oronmet hane) to afford 3c (8.7 ng, 94 %: IHNW d
7.36 (m 4H), 6.88 (m 4H), 6.58 (d, 2H, J = 8.5 Hz),
4,15 (t, 2H), 3.86 (t, 2H}313.70 (m 12H), 2.86 (s,
3H). Exanmple 4 2-(2- {2-[2-(2-
{4-[ 2- (4- Met hyl am no- phenyl ) - vi nyl ] - phenoxy} - et hoxy) -
et hoxy] - et hoxy} -et hoxxﬁ-%ﬁqxg@ (3d). [0113] Conpound
3d was prepared from7 % ng, 0.027 mmol) and TBAF (
1 Min THF, 0.06 M) in THF ( 1 m), with the sane
procedure described for conpound 3c. 3d (7.8 , 65
93-{-24(3 {MMR-@-Me gl arimo-phinyDeviasl]-phenax) -ettexghethaxyl2 H,
Jetar®®dl BHz) , 4. 14 (t, 2H), 3.85 (t, 2H), 3.66 (m
16H), 2.86 (s, 3H).Exanple 5

[0111]2- ( 2- { QelnBevride3tt wiitprgpared fretohly (1:5€ithgriyé Diyol e h 36 met
hoxy} - et hoxy) - et hanol (5c). 114] traeth
75 ol andrpofassgm bl 77 e S Bec) if bREE (} mb)
5w?tﬂ e RIne YoE&IH dSeliv&dfor %&Esﬁmpwﬁ; 030 %é,% 9:)'H
followed by triethyl amne (1.46 g, 14.4 mmol). The
sNMR i66h3nérs, 4H11), r6c8%d(nat 4H)p 6v05t @B dt=uB.&01Hm), 2. 1hduUi2ED),

AL, SHEP 495, B R £0) B SpB DRt 6, 10

chgpmat ogr aphy (50 % et hyl acetate in hexane) to
afford 5¢ (744 ng, 42 %9: 1 NVMRd 3.66 (m 16 H), 2.51
(t, IH J =5.86 Hz), 0.89 (s, 9H), 0.07 (s, 6H).
Exanpl e 6 E le 3

2-[2-(2-{2-[2- (tert-ButyloQihethyl - si | anyl oxy) - et hoxy]
- et hoxy} - et hoxy) -

2-{2-[2-(2-{4-[2-(4-Methylamino-phenyl)-vinyl]-phenoxy} -ethoxy)-ethoxy]-
ethoxy}-ethanol (3c).

[0112] TBAF (1 M in THF, 0.06 ml) was added via a syringe to a solution of
compound 7¢ (12 mg, 0.023 mmol) in THF (1 ml). The solution was stirred at
room temperature for 2 hours. After standard workup with dichloromethane,
the residue was purified by silica gel preparative TLC (4.5 % methanol in
dichloromethane) to afford 3¢ (8.7 mg, 94 %): 1H NMR & 7.36 (m, 4H), 6.88
(m, 4H), 6.58 (d, 2H, J = 8.5 Hz), 4.15 (t, 2H), 3.86 (t, 2H), 3.70 (m, 12H),
2.86 (s, 3H).

Example 4

2-(2-{2-[2-(2-{4-[2-(4-Methylamino-phenyl)-vinyl]-phenoxy} -ethoxy)-
ethoxy]-ethoxy}-ethoxy)-ethanol (3d).

[0113] Compound 3d was prepared from 7d (15 mg, 0.027 mmol) and TBAF
(1 M in THF, 0.06 ml) in THF (1 ml), with the same procedure described for
compound 3c¢. 3d (7.8 mg, 65 %): '"H NMR § 7.36 (m, 4H), 6.87 (m, 4H), 6.60
(d, 2H, J = 8.5 Hz), 4.14 (t, 2H), 3.85 (t, 2H), 3.66 (m, 16H), 2.86 (s, 3H).



et hoxy] - et hanol (5d). [0115] Conmpound 5d was prepared
from pent aet hyl ene glycol, 4d (1.13 g, 4.72 mol ),
wO BidvB6d104 0. 78 g, 5.19 nmol ), and triethyl am PeT/{$2085/045682

g, 11.8 muol) in dichloronethane (25 m) with the sane
procedure described for conmpound 5c. 5d (668 ng, 40
%: 1IHNWR A 3.67 (m 20 HB2-2.64 (t, IH J = 5.63
Hz), 0.89 (s, 9H), 0.06 (s, 6H). Exanple 7
(2-{2-[2-(2-Brono- et hoxy) - et hoxy] - et hoxy} - et hoxy) -tert
-butyl -di net hyl sil ane (fighm éjlg X16] Conpound 5c (680
ng, 2.20 mmol) and carbon tetrabrom de (947 ng, 2.86
ng) were dissolved in dichloromethane (20 nl). The
sol ution was cooled down to @C with an ice bath and
pP(2-d2rié-(fert-Butyl-Yinmveslsyl- st arsdofdicthoxstrethpxy} -ethoxy)-ethanol
t (Scphenyl phosphi ne (749 ngy, 0.286 nmol). The sol ution
was stirred at OOC for half an hour and at room

[01141 enper detmethylare dydudHes(1.18 gef. 7%mndlaradd\ﬂiBIkM§C1 (0.87 g,

d h d fied
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68c (A Mg 12a%3d H NMR §3.66a4 160), 2.511t, nnmIJ)ﬂ 5861 0.89
tetrabr om de@&?Gl ng, 2.30 mmol ), triphenyl phosphi ne
( 699 0(s30Hhmol ), pyridine (2.0 m) in

di chl oronet hane (20 m) with the same procedure

Example 6

2-[2-(2-{2-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-ethoxy} -ethoxy)-
ethoxy]-ethanol (5d).

[0115] Compound 5d was prepared from pentaethylene glycol, 4d (1.13 g,
4.72 mmol), TBDMSCI (0.78 g, 5.19 mmol), and triethyl amine (1.2 g, 11.8
mmol) in dichloromethane (25 ml) with the same procedure described for
compound Sc¢. 5d (668 mg, 40 %): "H NMR 8 3.67 (m, 20 H), 2.64 (t, 1H, J =
5.63 Hz), 0.89 (s, 9H), 0.06 (s, 6H).

Example 7

(2-{2-[2-(2-Bromo-ethoxy)-ethoxy]-ethoxy}-ethoxy)-tert-butyl-dimethyl-
silane (6c¢).

[0116] Compound 5¢ (680 mg, 2.20 mmol) and carbon tetrabromide (947 mg,
2.86 mg) were dissolved in dichloromethane (20 ml). The solution was cooled
down to 0°C with an ice bath and pyridine (2.0 ml) was added followed by
triphenylphosphine (749 mg, 0.286 mmol). The solution was stirred at 0°C for

half an hour and at room temperature for 2 hours. After standard workup with



descri bed for conpound 6¢. 6d (400 ng, 52.3 %: 1H NWR
d 3.79 (m 4H), 3.66 (m 12H), 3.55 (t, 2H), 3.47 (t,
wakhoc/066189 (s, 9H), 0.06 (s, 6H). Exanple 9  PCT/US2005/045682

{4-[2-(4-{2-[2-(tert-Butyl-di nmet hyl -sil anyl oxy) - et hoxy

] - et hoxy} - phenyl)- vinyl]-phenyl} -nethyl-amne (7a).
[0118] Conpound 3a (45 ny-308-14 mvol) and TBDMSC (33

ng, 0.22 nmol) were dissolved in dichloromethane (10

m) followed by imdazole (20 ng, 0.29 mmol ). The

S@kMbtRetBR, Stid I fdidak HPAM HaNmAr abyr gilfcar %1 h@ulusnn
After standard wor kuP wi t h di chl or onet hane,

r dpuialogwaby (120 ¥4 el beetale in bexage) tocafifardrrompound 6¢ (680
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Peorao 74 (Batl 5 74 W] SR s ST kg R )

(018943LI)9H)606'"5(S GH)ZH J = 7.9 Hz), 4.15 (t, 2H), 3.88

(t, 2H) 2 (t, 2H), 3.66 (t, 2H), 2.85 (s, 3H),

0. 92 (s 9H) 0.09 (s, 6H).Exanple 10 (4- {2-[4-(2-

{2-[2-(tert-Butyl-di met gybngile @yl oxy) - et hoxy] - et hoxy}

-et hoxy) - phenyl] -vinyl} ngj henyl ) - net hyl -am ne (7b).

[0119] Conpound 7b was prepared from3b (136 rrg, O 38

mm%? TBDVSC 57 mmol ), i1imdazole (52

0[276- tAriA-§2- er@neéhﬂxg? éihemambo)(yi eethaxy)-gthoryl-tee- %ﬂe

pdiowatiydsikand é&br i bed for conpound 7a. 7b (170 ng, 95

%: 1 NMRd 7.37 (m 4H), 6.88 (m 4H), 6.66 (d, 2H, J
[0117]: 8. 6 Erinpoundl 4d (was prepared B Gd, (62H)me,31.75 n(mrpl)ﬁﬂ)rbon

rabr%gg%ﬁglﬂg, 34 Elmcgfﬁ)tntx@ec]%l%hésphmel_&m mg, rhmol)
{gyrﬁd%nét ot nidytin| dldhlﬁ'ﬁirﬁﬁﬂllan‘él (NPl ehd w]e plobattiyd

- et hoxy) - et hoxy] -

- gesaibg fjﬁéﬁmppulmgﬁﬁyqd éw@g,(%g %): '"H NMR § 3.79 (m, 4H),
3.66 (m, 12H), 3.55 (t, 2H), 3.47 (t, 2H), 0.89 (s, 9H), 0.06 (s, 6H).

Example 9

{4-[2-(4-{2-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-ethoxy} -phenyl)-
vinyl]-phenyl}-methyl-amine (7a).

[0118] Compound 3a (45 mg, 0.14 mmol) and TBDMSCI (33 mg, 0.22 mmol)
were dissolved in dichloromethane (10 ml) followed by imidazole (20 mg,
0.29 mmol). The solution was stirred at room temperature for 2 hours. After
standard workup with dichloromethane, the residue was purified by silica gel
column chromatography (1.5 % methanol in dichloromethane) to afford 7a (56
mg, 91 %): '"H NMR & 7.40 (m, 4H), 6.90 (m, 4H), 6.75 (d, 2H, J = 7.9 Hz),
4.15 (t, 2H), 3.88 (t, 2H), 3.82 (t, 2H), 3.66 (t, 2H), 2.85 (s, 3H), 0.92 (s, 9H),
0.09 (s, 6H).



[0120] Conpound 7c was prepared from1l (98 ng, O0.44

mol ), 6c (210 ng, 0.57 mmol ), K2CA3 (300 ngy, 2.18
wonwbpeéid DVF (10 m ), with the same procedur ePCT/US2005/045682

descri bed for conpound 3a. 7c (213 ng, 95 %: 1H NWMR d

7.36 (m 4H), 6.87 (m 4H), 6.59 (d, 2H, J = 8.5 Hz),

4.14 (t, 2H), 3.86 (t, 2Hr343.75 (m 10H), 3.55 (t,

2H), 2.86 (s, 3H), 0.89 (s, 9H), 0.06 (s, 6H). Exanple

12 {4-[2-(4- {2-[2-(2-

{2-[2-(tert-Butyl-di rret@,ydmﬁjé fy! oxy) - et hoxy] - et hoxy}

et hoxy) - et hoxy] - et hoxy} - phenyl ) - vi nyl ] - phenyl } - net hyl -
amne (7d). [0121] Conpound 7d was prepared from1l (97
ntf- { B4 Q- (Arid-ftert Gtntyladimetyl-sibanyTovrb pthox Woatoee vt 2doxy,
2plicmyirohyl } ipheBVFmet@l-minjne (AbX.h t he sane procedure
descri bed for conpound 3a. 7d (220 ng, 9 1 %: 1H NWMR

[01 19p| 7. 36C()1mp0141dd) b ﬁasBﬁrepm:d fein, 316136 nig),0. Hnmbl) TRDHASCl

', 87 ol gmidtyiole, (Paings 6 g i dichigipmaiie (19

11%1) w1th the same 2proce:dure: described for compound 7a. 7b (170 mg, 95 %):
{4-12-(4- tert-Butyl -di nethyl -silan ony)-ethoxy

Iéﬁ‘ﬁ‘dRﬂ7@ﬁényM){) 6,88n(nh,] 4EDh 6:69 13- 2t vy B-ccHE b 4rtiddt, 28 )d

er (8 d 0
a?#%gi?, Ao PSSk Ty 23 AR SR e g 6
anhydrous THF (5.0 m ) foll owed by Boc-anhydride (84
ng, 0.25 mmol). The solytion refl uxed overni ght.
After standard workup VX#mpl e\cﬂﬁior onet hane, the

residue was purified by silica gel preparative TLC (2
% et hanol in dichloromethane) to afford 8a (60 ng, 90

N4-(2Lkh- f 2 @3rt BhtyldditnethyFsifand10dy)-ethdx 2letheky} 2H,

el%oﬂy)'—'&ﬁo gnﬂ%mr&ﬂ)pheﬁyl? Qneftlgrl a?rf'he c). g E4Hf2

[0120%;'? 6E|)C.%%1p()§nd Ftvas %;ref)@re(lsﬁ'ongl'[b(% Qngcz Q).é(@mn%ﬁ, 6c 2 Bmg,
0.57 mmol), K,CO3 (300 mg, 2.18 mmol) in DMF (10 ml), with the same
procedure described for compound 3a. 7¢ (213 mg, 95 %): "H NMR § 7.36
(m, 4H), 6.87 (m, 4H), 6.59 (d, 2H, J = 8.5 Hz), 4.14 (t, 2H), 3.86 (t, 2H), 3.75
(m, 10H), 3.55 (t, 2H), 2.86 (s, 3H), 0.89 (s, 9H), 0.06 (s, 6H).

Example 12

{4-[2-(4-{2-[2-(2-{2-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-ethoxy}-
ethoxy)-ethoxy]-ethoxy} -phenyl)-vinyl]-phenyl}-methyl-amine (7d).

[0121}) Compound 7d was prepared from 1 (97 mg, 0.43 mmol), 6d (197 mg,
0.47mmol), K,CO3 (297 mg, 2.15 mmol) in DMF (10 ml), with the same
procedure described for compound 3a. 7d (220 mg, 91 %): 'H NMR § 7.36
(m, 4H), 6.87 (m, 4H), 6.59 (d, 2H, J = 8.5 Hz), 4.14 (t, 2H), 3.85 (t, 2H), 3.75
(m, 14H), 3.55 (t, 2H), 2.86 (s, 3H), 0.89 (s, 9H), 0.06 (s, 6H).



Exanpl e 14
(4-{2-[4-(2-{2-[2-(tert-Butyl-dinethyl-silanyloxy)-eth

WO z2y0predinoxy} - et hoxy) - PCT/US2005/045682
phenyl ] -vi nyl } - phenyl ) -net hyl -carbami c acid tert-butyl
ester (8b). [0123] Conpound 8b was prepared from 7b
(124 ng, 0.26 mmol) and Bedanhydride (218 ng, 0.66
nmmol) in THF (10 m), with the sane procedure
descri bed for conpound 8a. 8b (130 ny, 86 %: 1H NMR d

7.43 (d, 4H, J = H@iﬁlﬁgl%olgd 2H, J = 8.4 Hz),

6.97 (q, 2H), 690(d 8.7 Hz), 4.15 (t, 2H),
3.87 (t, 2H), 3.75 (t, 6H), 3.57 (t, 2H), 3.27 (s,

3H), 1.46 (s, 9H), 90 0.07 6 Exanpl
1{;40 [24¢4¢c 2- [2E Za[t B:D(ﬂ-dlmethyl( ;lanyllg)xy) -ethoxy] (e\;’hoxyl}_l)phenylirjmp ©
{dny1P-phered } -nidtityHcadbiamid doyd testihrylydstex (§a)et hoxy] - et hoxy}

[01 22]-et hox y)yndtr hivex yitrogére atyigsphvireyya) (5p e yd. 13- metdly ag distxdvadc

Py agus THR (55 TEiTaibReh bygom iy TR Rga 24 SrgeD

(HE3 §Hutidh 4\%as!"""rﬁilfDuxle:(i‘ Ebg:mﬂgﬁt mAlﬁerW' stdhdhlde warke w1th

procedure described for conpound 8a. 8c (86 ny
1diciNvRnaetiFang 2the desidug was purifiedy) silica g0 p@@ar@me ”RLC_(QB Dol

%}fhagolgg dfcgloréﬁ}ma%ﬁg Etdfd z_?eg;q;)Jm% o h%)xg%k 33454,
(45H ﬁffl)es ﬁl 67, Q%(d %ﬂ,,J 98819Hé)8,6 g, 2H)0(79«5 §d, BH)J. = 8.7

{EZI #-14t®rd )Bé ¥ |(t @H}ei ﬁ{’/ (&, éHD it Bxshih St oy FHb L HE)

h - ph I 'l -ph I
PG PRI EITTL OO ekior Loty [ o135]

Con'pound 8d was prepared from7d (210 ng, 0.51 mmol)

and Bocanhydri de Example 14

(4-{2-[4-(2-{2-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-ethoxy} -ethoxy)-
phenyl]-vinyl}-phenyl)-methyl-carbamic acid tert-butyl ester (8b).

[0123] Compound 8b was prepared from 7b (124 mg, 0.26 mmol) and Boc-
anhydride (218 mg, 0.66 mmol) in THF (10 ml), with the same procedure
described for compound 8a. 8b (130 mg, 86 %): '"H NMR § 7.43 (d, 4H, ] =
8.4 Hz), 7.20 (d, 2H, J = 8.4 Hz), 6.97 (q, 2H), 6.90 (d, 2H, J = 8.7 Hz), 4.15
(t, 2H), 3.87 (t, 2H), 3.75 (t, 6H), 3.57 (t, 2H), 3.27 (s, 3H), 1.46 (s, SH), 0.90
(s, 9H), 0.07 (s, 6H).

Example 15

[4-(2-{4-[2-(2-{2-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxy]-ethoxy}-
ethoxy)-ethoxy]-phenyl}-vinyl)-phenyl]-methyl-carbamic acid tert-butyl ester
(8c).

[0124] Compound 8¢ was prepared from 7¢ (84 mg, 0.16 mmol) and Boc-
anhydride (163 mg, 0.49 mmol) in THF (5 ml), with the same procedure

described for compound 8a. 8c (86 mg, 86 %): 'HNMR 8 7.42 (d, 4H,J=7.6



(840 ng, 2.54 mmol ) in THF (10 M), with the sane

procedure described for conpound 8a. 8d(174 ng, 66.7
wOR006D661INVR d 7.42 (d, 4H, J = 8.4 Hz), 7.20 (ECT/RER005045682

=8.4 Hz), 6.97 (g, 2H), 6.90 (d, 2H, J = 8.7 Hz),

4.15 (t, 2H), 3.86 (t, 2H), 3.72 (t, 14H), 3.55 (t,

2H), 3.27 (s, 3H), 1.46 (sJ369H), 0.89 (s, 9H), 0.06

(s, 6H). Exanple 17

[4-(2-{4-[2-(2-Hydroxy-ethoxy)-ethoxy]-phenyl}-vinyl)-

pHehyl.30 (RRY Jcag Bdi)c6.aCi(q, 2HE), Br%)t(kinZHe$t=68 7 ([-E'i),)4 15 (t

Ry ST SRR /8 (& I LB 21 32018 Fnt 066, Pl %9

Whig dé‘lﬁg procedure described for conpound 3c.
(3651 G‘?ZlHNI\/Rd743(d 4H, J = 8.4 Hz), 720

(d, 2H, J = 8.4 Hz), 6.97 (g, 2H), 6.90 (d, 2H,H5] =
8.7 Hz), 4.18 (t, 2H), 1<2H), 3.78 (t, 2H),

3. 68 (%, 2H), 3.27 (s, @ﬁrﬁpgﬂg (s, 9H). Exanple 18
{4-[2-(4- {2-[2-(2-Hydroxy-ethoxy)-ethoxy] -ethoxy}

- phenyl ) -vinyl ]-phenyl} - nethyl-carbamc acid

t 402034 2- €3+ 24{ 2(elt) ButyBdiRiEthyCotiprylony ) @thowgk ethoxegar ed
f ethoxPketoxly]-8thogy } -Phetibavini)-phady1 Foakthy(-cdrbiiid) abidF, tert-
Obdz] é8tdr (8. THF (10 m'), with the sanme procedure
descri bed forconpound 3c. 9b (94 ng, 99.7%: 1H NWR d

[0125y- 43 ( @o bund) 8 \&s?)ré'ﬁa}ed ﬁm%ohf (12102rﬁ|§ d.5F n%nélt) l&d Boc-
.97 " 6. 90
dpg mg3 274 (mols py TP@ 6 (d), Vit thessazm pr@ce ure

; % - o

( ggsfﬂgdeﬁ)(%g?Bg‘{%l% - r ox% 6”1 /QySH Moxyf 4% t(‘ilfo4x}§/}J

t Rax); PO 3H, N 8yl Hzpbemy(y) 2HR16:00 (dg aBD AR &7 alz), 0415

VB SRk  BhC5 A5 U am), 355, 2H), 3.27 (s, 3H), 146 (s, 9H), 0.89
(s, 9H), 0.06 (s, 6H).

Example 17

[4-(2-{4-[2-(2-Hydroxy-ethoxy)-ethoxy]-phenyl}-vinyl)-phenyl]-methyl-
carbamic acid tert-butyl ester (9a).

[0126] Compound 9a was prepared from 8a (56 mg, 0.11 mmol) and TBAF (1
M in THF, 0.21 ml) in THF (5 ml), with the same procedure described for
compound 3e. 9a (36 mg, 82 %): '"H NMR & 7.43 (d, 4H, J = 8.4 Hz), 7.20 (d,
2H,J =84 Hz); 6.97 (q, 2H), 6.90 (d, 2H, J = 8.7 Hz), 4.18 (t, 2H), 3.88 (t,
2H), 3.78 (t, 2H), 3.68 (t, 2H), 3.27 (s, 3H), 1.46 (s, 9H).

Example 18

{4-[2-(4-{2-[2-(2-Hydroxy-ethoxy)-ethoxy]-ethoxy}-phenyl)-vinyl]-phenyl} -
methyl-carbamic acid tert-butyl ester (9b).

[0127] Compound 9b was prepared from 8b (118 mg, 0.21 mmol) and TBAF
(1 M in THF, 0.42 ml) in THF (10 ml), with the same procedure described for



[0128] Conpound 9c was prepared from8b (66 ng, 0.1 1

mmol), TBAF ( 1 Min THF, 0.22 m) and THF (5 nl),
wondds/otéie4 same procedure described for conpounBCBUS2008/045682

(50 ng, 93.0%: 1HNWR d 7.43 (d, 4H, J = 8.4 Hz),

7.20 (d, 2H, J = 8.4 Hz), 6.97 (q, 2H), 6.90 (d, 2H, J

= 8.7 Hz), 4.16 (t, 2H), 3387 (t, 2H), 3.78 (t, 10H),

3.61 (t, 2H), 3.27 (s, 3H), 1.46 (s, 9H). Exanple 20

[4-(2- {4-[2-(2-

{e%nlip%uﬁés'c'b’% P ! b91Yy)- &t NV BURQXYAH, ] = 8.4 Hz), 7.20

- et hoxy) - et hoxy

plde Bl } =8isElr), 6@76(95/5{5}]1)» OOHE 2R.ar DarfiHz)atild (& eHd- ¥k (i

d d f 8d
o g A 2R R B 6L o
THF (5 M), with the sane procedure described for
compound 3c. 9d (52 7 IH NMR d 7.43 (d, 4H,
3284 He), 7. 28 (dngzﬁ%arﬁplék% Hz), 6.97 (q,( oH) |
6.90 (d, 2H, J 8.7 Hz), 4.16 (t, 2H), 3.87 (t, 2H),
375(t 14H), 3.60 (t, 2H), 3.27 (s, 3H), 1.46 (s,
2-Exerpl- pz - Mb&?%ﬂﬁﬁ( j émax;q ellgdxg} 2tioky{-phenyl]-

henlélp?k@?gyl} -phenoxy) et hoxy e-sge?j(h{}lq)ester(l ga) .

[01281 Olgf’iﬁﬁgp’gmm Was Iﬁl%éar[%@ frer Qﬁ?ﬁﬁfmgl 0.1 Wasndl), SEA ecM

I n net hane  owed triet hyI am ne
(44THE, 02244])narsl IHFMeﬁt hﬁme’@m ﬂ@ngﬂrnecmogcdlmé deg@ibag, for

g kR0 i o TEhE i AR P41 (9, 7 B g

shEngargls won kaip7 (4, 121 6l8hqaome! harse7 Hzhet. 1&gl U 385,
purified \gmsulggm o arative TLCb](Z Og% nzthangl

P BHN TR (60 hahé) 95 e H0L046(80 Y. 9 1 % : 14
NVRd 7.43 (d, 4H J = 8.6 Hz), 7.20 (d, 2H, J = 8.4
Hz), 6.98 (g, 2H). 6.89 (d, 2H J = 8.6 Hz). 4.41 (m

2H), 4.16 (m 2H), 3.87Efampk0 3.27 (s, 3H), 3.05
(s, 3H), 1.46

[4-(2-{4-[2-(2-{2-[2-(2-Hydroxy-ethoxy)-ethoxy]-ethoxy} -ethoxy)-ethoxy]-
phenyl}-vinyl)-phenyl}-methyl-carbamic acid tert-butyl ester (9d).

[0129] Compound 9d was prepared from 8d (76 mg, 0.12mmol) and TBAF (1
M in THF, 0.24 ml) in THF (5 ml), with the same procedure described for
compound 3c. 9d (52 mg, 82.7%): 'H NMR § 7.43 (d, 4H, J = 8.4 Hz), 7.20
(d, 2H, J = 8.4 Hz), 6.97 (q, 2H), 6.90 (d, 2H, J = 8.7 Hz), 4.16 (t, 2H), 3.87 (4,
2H), 3.75 (t, 14H), 3.60 (t, 2H), 3.27 (s, 3H), 1.46 (s, 9H).

Example 21

Methanesulfonic  acid  2-[2-(4-{2-[4-(tert-butoxycarbonyl-methyl-amino)-
phenyl]-vinyl}-phenoxy)-ethoxy]-ethyl ester(10a).

[0130] Compound 9a (36 mg, 0.087 mmol) was dissolved in dichloromethane
(5 ml) followed by triethylamine (44 mg, 0.44 mmol). Methanesulfonyl
chloride (30 mg, 0.26 mmol) was then added via a syringe. The solution was

stirred at room temperature for 4 hours. After standard workup with



(s, 9H). Anal. (C25H33NO7’S) C. H. N. Exanple 22
Met hanesul fonic acid 2- {2-[2-(4-

wé 2e0bA6q1ver t - but oxycar bonyl - net hyl am no) - PCT/US2005/045682
phenyl ]-vinyl} -phenoxy)-ethoxy]-ethoxy} -ethyl ester
(10b). [0131] Conpound 10b was prepared from9b (81
ng, 0.18 nmol), nethanesulBdAyl chloride (62 ng, 0.54
nol ) and triethylamne (88 ng, 0.88 mmol) in
di chl oronethane (8 m), with the same procedure

d(ﬁ@lﬂf)fog?éi*hzfn@r th%%@ﬁ@@aé‘-@%ﬁé@py Q&@a ggla px%ﬁar\gf%e Tﬂ:%i1 B
6%9ﬁet(1@pol chhl@rcgﬂetbdle) mffcz:rd & 03 (19 Hg) 91 %)3'81 NMR BH)43

349 35T b, Gigtten Bye? £ By STl A @il 86

FHz)N4 4 Mg, £86 [t iﬁmssul (horHy, 32T ¢, 3H§,23.04 &; B, (146
4-(tert- butgﬁécarbon - met hyl am no) -

pﬁe ). Angl. (G3sHs hoxy] - et hoxy} - et hoxy) - et hyl
ester (10c). [0132] Conmpound 10c was prepared from 9c

(50 ng, 0.10 mmol ), nethanesul fonyl chloride (46 ny,
0.40 mol) and tri et hylBxdample3® ng, 0.50 mml) in
di chl or onet hane (5 n1) with the sane procedure

e e DM A 10 (S SR
2arﬂi¥10§ ghergﬂgvmﬁl}%Qleﬁ&cy)%l@hbox§%a$gx}@méﬂﬁ)llbeﬁb€br 3131)12;“ ( gH)
’ ’ . Anal , (C29H4] NO9S
[0131]—|H) N. BEQWBP@dzﬂ%t"Yﬁéné’%’laﬁém r%lc?lg lef J0g, 018 ml)noﬁ:

éﬁee%llé.[l§sﬁ!f81|{)ﬁyc{1'{brgcfe?g%o bf%%’rgﬁﬁﬁ%ﬁhn&ﬁ&lﬁﬂn?@@@%g, 0.88
- etk v} -dethimormpthend¥8 m]Q,t puth the same procedure described for
compound 10a. 10b (82 mg, 86.5%): 'H NMR 6 7.43 (d, 4H, ] = 8.6 Hz), 7.20
(, 2H, J = 8.4 Hz), 6.97 (g, 2H), 6.90 (d, 2H, J = 8.6 Hz), 4.38 (m, 2H), 4.15
(m, 2H), 3.85 (m, 2H), 3.76 (m, 6H), 3.27 (s, 3H), 3.05 (s, 3H), 1.46 (s, 9H).

Anal. (C27H37NOBS) C.H. N.

Example 23

Methanesulfonic  acid ~ 2-(2-{2-[2-(4- {2-[4-(tert-butoxycarbonyl-methyl-
amino)-phenyl]-vinyl}-phenoxy)-ethoxy]-ethoxy}-ethoxy)-ethyl ester (10c).

[0132] Compound 10c¢ was prepared from 9¢ (50 mg, 0.10 mmol),
methanesulfonyl chloride (46 mg, 0.40 mmol) and triethylamine (50 mg, 0.50
mmol) in dichloromethane (5 ml), with the same procedure described for
compound 10a. 10¢ (56 mg, 96.9%): "H NMR § 7.43 (4, 4H, J = 8.6 Hz), 7.20
(d, 2H, J = 8.4 Hz), 6.97 (q, 2H), 6.90 (d, 2H, J = 8.6 Hz), 4.37 (m, 2H), 4.16
(m, 2H), 3.86 (m, 2H), 3.76 (m, 10H), 3.27 (s, 3H), 3.06 (s, 3H), 1.46 (s, 9H).
Anal. (Cy0H41NOoS) C. H. N.



(1Qd). [0133] Conpound 1Qd was prepared from9d (58

mg, 0.11 mmol), nethanesul fonyl chloride (49 ng, 0.43
wonwbpeand triethylam ne (54 ng, 0.54 mmol) | NPCT/US2005/045682

di chl oronethane (5 M), with the same procedure

descri bed for conpound 10a. 1Qd (63 ng, 95%: 1H NWR d

7.43 (d, 4H, J = 8.6 Hz), -B920 (d, 2H, J = 8.4 Hz),

6.97 (q, 2H), 6.90 (d, 2H, J = 8.6 Hz), 4.37 (m 2H

4.18 (m 2H), 3.86 (m 2H), 3.75 (m 14H), 3.27 (s,

3H), 3.07 (s, 3H, 1.4 Anal . (C3i H45NO oS

C H N Exanple 25 Ehdmpi 24 )
[4-(2-{4-[2-(2-Fl uoro-ethoxy)-ethoxy]-phenyl}-vinyl)-p
henyl ] -net hyl carbami c acid tert-butyl ester (Ha).

[ Meguhesttfontr oasd TEAR-(2Cbk [ 26 - {2:{4-Hert-batogyeprtprafhmethyl-
188it103phaR/Bvin gD} -1{1B80:5y) retholty J-6thomy) -ythowyd - akirottethol aster
sdlody.i on of conpound 10a (14.5 ng, 0.03 nmmol) in
anhydrous THF (3 m ). The m xture was refluxed for 4

[0133]our s. Chinp6iind OMlde dv4sO preparsd efgier ad u(ss rﬁganmalr tmmol),
wor kup wi th di chl oronet hane was_applied and t

r wrlae@umgylmwf%@ Be: 943 regloae%ndﬁrletbalagv%@“m: ¢ 2%

nmgj;% d‘n&lﬁomggé’g?ﬁﬁ”%tht freadehy groEE’%mQ lﬂggcn]o%@’ for

2bbmﬁou=nd8l0tﬁ Hd (636m8795%): Hl—])IMRS69’143( @, 48H] =38.6 H),67.20

(Ebsty st (697 Gupnse i 8 G el hagfy

Iﬁ621(1 8% nph7¢ (%614H), 3.27 (s, 3H), 3.07 (s, 3H), 1.46 (s, 9H
ﬂ ghig%? Fl Soro e%hoxy et%oxyﬁsetﬁ%xy}(ghegy

I¥Hm]ﬂ@h¥hﬁﬂ%m§)@ Hét hyl -carbanmic acid tert-butyl
ester (lib). [0135] Conmpound |ib was prepared from 10b

(21 ng, 0.04 mmol ) and TBAF
Example 25

[4-(2-{4-[2-(2-Fluoro-ethoxy)-ethoxy]-phenyl} - vmyl)-phenyl]-methyl-
carbamic acid tert-butyl ester (11a).

[0134] Anhydrous TBAF (Cox DP, et al, J Org Chem. 1984;49:3216-19)
(38.5 mg 0.15 mmol) was added to a solution of compound 10a (14.5 mg, 0.03
mmol) in anhydrous THF (3 ml). The mixture was refluxed for 4 hours. After
cooled to room temperature, standard workup with dichloromethane was
applied and the residue was purified by silica gel preparative TLC (2%
methanol in dichloromethane) to afford compound 11a (7 mg, 57 %): 'H
NMR § 7.43 (d, 4H, J = 8.6 Hz), 7.20 (d, 2H, J = 8.4 Hz), 6.97 (q, 2H), 6.91
(d, 2H, J = 8.6 Hz), 4.60 (d, t, 2H, J1 = 47 Hz, J2 = 4.0 Hz), 4.17 (t, 2H), 3.90
(t, 3H), 3.75 (t, 1H), 3.27 (s, 3H), 1.46 (s, 9H).



(52 mg, 0.2 mmol) in THF (10 M), wth the sane
procedure described for conpound 1lla. lib (17 ny,
w@46db066ibk NVR d 7.43 (d, 4H, J = 8.6 Hz), 7.20PCTUSRbE/045682
J =8.4 H), 6.97 (q, 2H), 6.91 (d, 2H, J = 8.6 Hz),
4.58(d, t, 2H, J | =48 Hz, J2 = 4.0 Hz), 4.16 (t,
2H), 3.85 (t, 3H), 3.74 (t'405l—|) 3.26 (s, 3H), 1.46
(s, 9H). Exanple 27 (4- {2-[4-(2-
{2-[2-(2-Fl uoro- et hoxy) - et hoxy] - et hoxy} _
- et hoxy) - phenyl ] -vi nylExapipsanb) - et hyl - carbam c aci d
tert-butyl ester (lie). [0136] Conpound lie was
prepared from 10c (18 ng, 0.03 mmol ) and TBAF (42 ng,

THF h the same procedure
dé% gf ?' | g@lﬁ?ﬂw)ﬁ%ow Qloeﬁihph@nylgmll PhepYVR d
-aar a:liqlc %Pchtest titykepter (A (d 2H, J = 8 4 Hz)
% 6. 91 (d 2H J = Hz) ét
[0135h 55(d ompoglpqlllj) wa&prggarp&frog@oy @1@%@)04 rgmg apg | TBAF

ggh m%, 6% ﬁﬁnol)gﬁp THE (%6 n(lﬁ, wﬁﬁ)the %axﬁg p{rocedurlél)desg)i)egptlor
[ dorfigound-1[12- { Pb {2 3, 924 | HONDERe S Tty (d; eHhDx<yd.6 B0k

- -et X -

RS LA T T R R TR YL AT by
e L r

(18 02 R MR WA RIP HR ()" RSB TE56 [ S M
(6-8Hp ), with the same procedure described for
compound 1la. Hd (11 ng, 84%: 1 NVRd 7.43 (d, 4H, J
= 8.4 Hz), 7.20 (d, 2H J = 8.4 Hz), 6.97 (q, 2H),
6.90 (d, 2H, J = 8.6 HAxdmpK @7 t, 2H J | = 48 Hz,
J2 = 4.0 H), 4.15 (t, 2H), 3.86 (t, 3H), 3.72 (t,
13H), 3.26 (s, 3H), 1.46 (s, 9H) . Exanple 29

(4-{2-[4-(2-{2-[2-(2-Fluoro-ethoxy)-ethoxy]-ethoxy} -ethoxy)-phenyl]-vinyl } -
phenyl)-methyl-carbamic acid tert-butyl ester (11c).

[0136] Compound 11c¢ was prepared from 10c (18 mg, 0.03 mmol) and TBAF
(42 mg, 0.16 mmol) in THF (5 ml), with the same procedure described for
compound 11a. 11¢ (12 mg, 77%): '"H NMR § 7.43 (d, 4H, J = 8.6 Hz), 7.20
(d, 2H, J = 8.4 Hz), 6.97 (q, 2H), 6.91 (d, 2H, J = 8.6 Hz), 4.67 (t, 1H), 4.55(d,
t,2H, J1 =48 Hz, J2 = 4.0 Hz), 3.85 (t, 3H), 3.74 (t, 9H), 3.27 (s, 3H), 1.46 (s,
9H).

Example 28

[4-(2-{4-[2-(2-{2-[2-(2-Fluoro-ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-
phenyl}-vinyl)-phenyl]-methyl-carbamic acid tert-butyl ester (11d).

[0137] Compound 11d was prepared from 10d (15 mg, 0.024 mmol) and
TBAF (32 mg, 0.12 mmol) in THF (5.0 ml), with the same procedure
described for compound 11a. 11d (11 mg, 84%): '"H NMR & 7.43 (d,4H,J =
8.4 Hz), 7.20 (d, 2H, J = 8.4 Hz), 6.97 (q, 2H), 6.90 (d, 2H, J = 8.6 Hz),



[4-(2-{4-[2-(2-Fl uoro-ethoxy)-ethoxy] -phenyl }-vinyl)-
henyl ] -nmet hyl -am ne (12a). [0138] Trifluoroacetic acid

W@ 0005/06d194 was added slowy to a solution of coPEDURINNS/045682
11a (7.0 ng, 0.017 mol) in dichloronmethane ( 1 m).
The m xture was then stirred at roomtenperature for 1
hour. After standard wor kuptlwi t h di chl or omet hane, the
residue was purified by silica gel preparative TLC
(1.0 % net hanol in dichloronethane) to afford 12a (3

d:55 5% 2H1H NM,% ﬂlzﬁﬂ 4mHAH)1 156(t 921{)( @18_6462963@:35?22@,:

41@HHz3)Z6(4,3JH) 4145(%9}1) 3 90 (t, 3H) 3 76 (t, IH),
2.88 (s, 3H). Anal. (Cl9H22FN®2) C. H. N. Exanple 30
{4-12-(4- {2-[2-(2-Fl uoro-ethoxy)-ethoxy]-ethoxy}

- phenyl ) - vi nyl ] - phenyl }Exampld2P- ami ne (12b). [0139]
Compound 12b was prepared fromlib (17 ng, 0.037 nmol)
in trifluoroacetic acid ( 1 n1) and di chl oronet hane (2

%2 b s ”%s%?%" BRIy rﬁheﬁiﬂ""%ﬁé@nﬁﬂs
a664(d 2H, :84HZ) 456(d t, 2H J =
[0138% m 5H)"1"‘31%12c_>@?.ce(t§: acgflb (O i\ﬁﬁ‘ twewdgwélng) toCaH%splutlon of

(SFITRUCLIG 0 g, 0.917 mmol) in dighloromethans (1 i) The miture
h ovay )thqmi‘ﬂm;ekl] at \rocny It¢mp<p:rhtarq/fo) lnmm]yAftanmamla(dL foykup with
1 12c, was pr d from |
0 JBIBrARBIRS A% P BV R Y AR BaRRTRLC (10
dl%; 298 BN E8  ofordktiink) toMftdid 1R (SME 56%): "H NMR & 7.37
(m, 4H), 6.90 (m, 4H), 6.65 (d, 2H, J = 8.4 Hz), 4.60 (d, t, 2H, J1 = 46 Hz, J2
= 4.0 Hz), 4.17 (t, 2H), 3.90 (t, 3H), 3.76 (t, 1H), 2.88 (s, 3H). Anal.
(C1sH22FNO,) C. H. N.

Example 30

{4-[2-(4-{2-[2-(2-Fluoro-ethoxy)-ethoxy]-ethoxy} -phenyl)-vinyl]-phenyl} -
methyl-amine (12b).

[0139] Compound 12b was prepared from 11b (17 mg, 0.037 mmol) in
trifluoroacetic acid (1 ml) and dichloromethane (2 ml), with the same
procedure described for compound 12a. 12b (9 mg, 68%): '"H NMR § 7.37 (m,
4H), 6.88 (m, 4H), 6.64 (d, 2H, J = 8.4 Hz), 4.56 (d, t, 2H, J1 =46 Hz, ]2 =
4.0 Hz), 4.15 (t, 2H), 3.87 (m, 3H), 3.70 (m, 5H), 2.87 (s, 3H). Anal.
(C21H26FNOs) C. H. N.



procedure described for conpound 12a. 12c (7 ng, 73%:
IHNWRR d 7.37 (m 4H), 6.89 (m 4H), 6.62 (d, 2H J =
w@26boloBg1p4 4. 55 (d, t, 2H, J | = 46 Hz, J2 = 4.PBCHEP2005/045682

4.15 (t, 2H), 3.86 (m 3H), 3.71 (m 9H), 2.87 (s,

3H). Anal. (C23H30FNO4) C. H. N. Exanmple 32 [4-(2-
{4-[2-(2- {2-[2-(2-Fluoro-d2hoxy) - et hoxy] - et hoxy}

- et hoxy) - et hoxy] - phenyl }-vi nyl) - phenyl ] - met hyl - am ne
(12d). [0141] Conpound 12d was prepared fromH d (10

nmy, 0.018 mmol) in trifduprepeetic acid (0.3 m) and
di chl oronet hane ( 1 M)L{ V\Aﬁ%ﬁe sane procedure

descri bed for conpound 12a. 12d (6 ng, 73%: 1H NMR d
7.37 (m 4H), 6.88 (m 4H), 6.64 (d, 2H J 8.4 Hz),
A(458-[4el2- £2-[22@-Flaoto-ethapey) gphox g pethoxtylgethpyy)-phenyl]-yinyl} -
2pileny3-ndthylrami8e12cp. 70 (m 13H), 2.87 (s, 3H). Anal.
(C25H34FNOG) C. H. N. Exanple 33

[0140] | 8F] [ @erRovnd- [i 2¢ (vasFprepared efidroxide €thongy;] 9.084€ nuinplvim

| ).- pheny| ] - ' . . .
Pt a0a. () bau dirdofichlotyRebine0fl Gy ithale pseme
185c4RACEsLRbed'\RE cRRpSEM 28T PHIN Iﬁg,S@?@Pak NyR 7.6Mon,

cartridge as an aqueous solution in Q -enriched

- it 16.89Tle, 418k r2dde2Mak =dt-4 8a).b4/5a(d; i Y, Jlandothie J28F

(Rooiph R catheT st (G B SRR By panal
K&GM®B: FROGHBAN K20 1. 77/ 0. 23). The sol vent wasrenoved

at 120C under an argon stream The residue was
azeotropically dried wwth 1 nL of anhydrous CH3CN

twice at 120C under an pxgfplestpeam A sol ution of
nmesyl at e precursor 10a% ngg In DVMSO (0.2 nL) was

added to
[4-(2- {4-[2-(2-{2-[2-(2-Fluoro-ethoxy)-ethoxy]-ethoxy} -ethoxy)-ethoxy]-
phenyl}-vinyl)-phenyl]-methyl-amine (12d).

[0141] Compound 12d was prepared from 11d (10 mg, 0.018 mmol) in
trifluoroacetic acid (0.3 ml) and dichloromethane (1 ml), with the same
procedure described for compound 12a. 12d (6 mg, 73%): "H NMR § 7.37 (m,
4H), 6.88 (m, 4H), 6.64 (d, 2H, J = 8.4 Hz), 4.55 (d, t, 2H, J1 =46 Hz, J2 =
4.0 Hz), 4.14 (t, 2H), 3.87 (m, 3H), 3.70 (m, 13H), 2.87 (s, 3H). Anal.
(C2sH34FNOs) C. H. N. '

Example 33

['®F][4-(2- {4-[2-(2-Fluoro-ethoxy)-ethoxy]-phenyl} -vinyl)-phenyl}-methyl-
amine (['®F]12a).

[0142] ['®F]Fluoride, produced by a cyclotron using ISO(p,n)lgF reaction, was
passed through a Sep-Pak Light QMA cartridge as an aqueous solution in
['80]-enriched water. The cartridge was dried by airflow, and the '8F activity
was eluted with 2 mL of Kryptofix 222 (K222)/K,CO3 solution (22 mg of
K222 and 4.6 mg of K,CO; in CH;CN/H,O 1.77/0.23). The solvent was



1 the reaction vessel containing the dried F

activities. The solution was heated at 120C for 4 mn.
woadoencd1d4 m) was added and the sol ution was cpOI/@82005/045682

down for 1 mn. HJ (10 %aq solution, 0.5 n.) was

t hen added and the m xture was heated at 120C again

for 5 mn. Aqueous sol utieA3ef NaOH was added to

adjust the pHto basic (pH 8-9). The m xture was

extracted with ethyl acetate ( 1 nL x 2) and the

CRARNEE St qhean '&déla&? lar RS st ArHeNAL ) wast i ofrbfically

sol vent renoved under argon streamw th gentle heating
(&edo0UC) . mITné anlasir@uecw wviss at V2P G wndeHaCrEgandtream.

| RILSRLE] oF o LR Lo R LPRL) HpMB b L) ERidhea to
Giid ecelbAw 4yl aintbﬁﬁhgm &l '&F aétbitidd Tﬁé'lsal)lu&{ a,as Ed:a@w

rate 2 nL/mn]. Retention time of 12a was mn

t i 2O0pPLfor éyIQtne 4 @tﬁrd (imll) %paaida@ ednd ﬂ@nﬁoé}ité@u‘t"%?ooi@a
(&%mb fgi‘zl mlrﬂ.l_ll]-ﬁ epar sotht&?o 355\5&/%5 gﬁ:a R{dﬁgdj Ghd ¢id

m n) 1On 1 60K
r avhitoeheds ieated ot €20t Ongainfor onjide Agyeasrsokcbedf Nalbl was

det erm ne radi ochem cal and specific actiyvit
(mjsisd to @@Pst)the 2GR W%#%ﬁi RfRIX{ee o ap %ﬁﬁqtqdowﬂpﬂ%ﬂ

C%% il ﬁ(?:)g thétcdmdi g(@grgrﬁﬁc 1;9errwas dned %\Ia SO‘Bi and

ut ar at e uffer
rt;’nbesobzeﬁt rendavied Jund Steargon |stncam wsnﬁl gﬁntltzlmahmg {35- @0°§95T®n

10.8 m.n d RCP 99% i f ti.uit)
VESidle VRS IR! QBRI hringsetd RIS Tof Bititicdibn.
D[thfn'ltgﬂ (BR8] | Qewiiphep eﬁﬁﬁﬁlﬂce(mnxr aghpagirhVe10 pum),

onpound of known concentration. The s eC|f| c activity

(SHeGN/dc\meth)ylgMgra!Le buffer1(S5mL.PH o/ 1 afiey retae2 mL/min].
CRERSATH R0 oA BP0 ol AR LC o s pomsrtsd
| Fromi p’ﬁ!&drsor 10a (rt = 12 min) as well as the hydroly51s by—product (t=62
min). The preparation took 90 min and the radiochemical yield was 20 %
(decay corrected). To determine radiochemical purity and specific activity
(Spec. Act.), analytical HPLC was used [Hamilton PRP-1 analytical column
(4.1 x 250 mm, 10 pm), CH3CN/dimethylglutarate buffer (5 mM, pH 7) 9/1;
Flow rate 0.5 mL/min]. Retention time of 12a in this system was 10.8 min and
RCP was over 99%. Specific activity was estimated by comparing UV peak
intensity of purified ['®*F]10 with reference non-radioactive compound of
known concentration. The specific activity (Spec. Act.) was 1,000-1,500

Ci/mmol after the preparation.

Example 34

['*F]{4-[2-(4- {2-[2- (2-Fluoro ethoxy)-ethoxy]-ethoxy}-phenyl)-vinyl]-
phenyl}-methyl-amine (['*F)12b).

[0143] Using a similar reaction ['®*F]12b was obtained from 10b.

Radiochemical yield was 30 % (decay corrected) and radiochemical purity



phenyl } - met hyl -am ne ([18F]12b). Using a siml ar
reaction [18F] 12b was obtai ned from 10b. Radi ochem cal

wo t@lsaeonas 30 % (decay corrected) and radi ocheprtTak2005/045682
puritywas >99% HPLC retention tine of 12b was 11.7
mn for the anal ytical system described above (Spec.
Act. = 1,300-1,500 G/ movl-p}4-Exanpl e 35
[18F] [ (4-{2-[4-(2-{2-[2-(2-Fl uoro-ethoxy)-ethoxy]-etho
Xy} - et hoxy) - phenyl ] - vinyl }-phenyl)-nethyl-amne ([’
8iwhd 209%. [IPHA ] reténitifid tines ofi1RBr wheatlyi fin [fd:8 el 26alytal
obtai ned from 10c. Radi ocheni cal é/l eld was 10 % (decay

coisteat desgibedaboratinse ek Td30Buk P40/ Cilmmolngys HPLC
retention tinme of 12c was 11.7 min for the anal ytical
system descri bed above (Spec. Act. = 900 G/ mmol).
Exanpl e 36 Example 35
[18F][[4-(2-{4-[2-(2-{2-][2-(2-Fl uoro-ethoxy)-ethoxy]-e
thoxy} et hoxy) - ethoxy] phenyl }-vinyl) - phenyl]

c Fﬂ‘ uoroset (g 2Ly OXY -
E}K%@lﬁ%’éﬁ &'é‘Béllﬁ/([Q% i X%?éio gﬁ”ﬁ?’i’z %‘éﬁ;&?ﬁlﬁkm

urlty WA s >990/ HPLC r et ent tine of 12d wa
10144l 1y £ oPsinge aan%i(h}]?{ céffacg%ttﬁ?ﬁégcrv\'aﬁed)b%‘b% %@Becmc

AREleaIE]ﬂIQQOYIgIdS\QQS &/ mgl:aa (@f’fwféhfa ard radiochemical purity
hydr oxyl ené (1l4a 0146] St annous

cWIa@P%"é Hﬂcae@nn@l @m ofrb29 warakl guedortthe analyiaal $ystem
t 3.0 g, 0.012 1) i
eflﬁsﬁﬂﬁcp%bfdﬁ%g&e)c(&g: Po&bdbzm}‘} e adgi tion of b i

concentrated hydrochloric acid (5.0 nL). The sol ution

was Example 36

["*F][[4-(2- {4-[2-(2- {2-[2-(2-Fluoro-ethoxy)- ethoxy]-ethoxy} -ethoxy)-
ethoxy]-phenyl}-vinyl)-phenyl]-methyl-amine ([ F]12d)

[0145] Using a similar reaction ['|F]12d was obtained from 10b.
Radiochemical yield was 20 % (decay corrected) and radiochemical purity
was >99%. HPLC retention time of 12d was 10.7 min for the analytical
system described above (Spec. Act. = 1,000-1,500 Ci/mmol).

Example 37

4-Amino-4’-hydroxyl stilbene (14a)

[0146] Stannous - chloride (11.8 g, 0.062 mol) was added to a solution of
compound 13a (Frinton Lab) (3.0 g, 0.012 mol) in ethanol (100 mL) followed
by the addition of concentrated hydrochloric acid (5.0 mL). The solution was
brought to reflux for 3 hr and cooled to room temperature stirring overnight.
Aqueous sodium hydroxide (1N) was added to adjust the pH to 8.5-9. After
standard workup with dichloromethane, crude product 14a was obtained (2.6

g, ~100 %). The product was used in following step without further



brought to reflux for 3 hr and cooled to room

tenperature stirring overnight. Aqueous sodi um
whyawosilde (1 N) was added to adjust the pH to BCBHUS2005/045682

After standard wor kup wi th dichl oronet hane, crude

product 14a was obtained (2.6 g, -100 % . The product

was used in follow ng step4dt hout

furtherpurifications. 1 NW\R (DMSO-d 6) d 9.39 (s, IH),

7.30 (d, 2H, J 8.5 Hz), 7.20 (d, 2H, J 8.5 Hz),

%&91&%@"‘% I\iﬁnﬂ@)mo &b"ﬁ 9139@ ﬁigH?)so @; ﬁﬁ §d. 8 2Hiz))
7.0 mgmﬁy Lang. ﬁcHzﬁ) 6. &anoiklgﬂ 6s7t2| (klbbhi,e/%BSialjlzI 6537, 2, Ja

1 211 ng, 1.0 mmol), paraformal dehyde
(33&%; 9'18](?71316{)) and sodi um cyanobor ohydri de (189 ng,
3.0 mol ), acetic acid (10 nL) was added. The whol e
m xture was stirred at roomngggerature over ni ght and
then poured into 100 mExm Sodi um car bonat e was
added to adjust the pHto 8-9. After standard workup
with 5 % net hanol in dichloronethane, the residue was

Py A BEn BYy B &2 -BRlroSAsHBBnE AsaRE 0gr aphy (2.5 %

met hanol 1 n d| chl oronmet hane) to afford 15a as a white

[0147 0' ' d 624 %91§a 2@11 h M"ﬁuﬁol p'%?af()mlal&éﬂyde ‘%3@)7mg,
6.75 (m
Ei(@m'pil(d) 2381 godrvin cyanoborohydnde (189 mg, '3, 0 mmol) acet1c a01d (10

) (B e R LTet ks Lo Bhoan 2ovl gk

ahiPGen 96@@«1 I=me 10@@& HﬂwaQr Foditi® arbviste Hias 20dad6d adfust

anhydrous DMF (5.0 ni). Potassium carbonate (140

1the pHrts §-nAdtenstardard workipswisly b 6 ineihans] Inodisalopymethane,

SIS B Ly BB o

in dichloromethane) to afford 15a as a white solid (214 mg, 89.5 %): 'H NMR
8 7.37 (m, 4H), 6.87 (s, 2H), 6.75 (m, 4H), 4.68 (s, 1H), 2.98 (s, 6H).

Example 39

4-N,N’-Dimethylamino-4’-(2,2-dimethyl-[1,3]dioxane-5-ylmethoxy) stilbene
(15b)

[0148] Under the nitrogen atmosphere, 15a (100 mg, 0.38 mmol) was
dissolved in anhydrous DMF (5.0 mL). Potassium carbonate (140 mg, 1.0
mmol) was added to this solution followed by 5-bromomethyl-2,2-dimethyl-
[1,3]dioxane 20m'(105 mg, 0.5 mmol). The mixture was heated to 100°C and
stirred overnight. After cooled down to room temperature, standard workup
with dichloromethane was applied and the residue was purified by silica gel
preparative TLC (1% methanol in dichloromethane) to afford compound 15b
(100 mg, 72 %): '"H NMR & 7.38 (m, 4H), 6.88 (m, 4H), 6.70 (d, 2H, J = 8.7
Hz), 4.08 (m, 4H), 3.87 (m, 2H), 2.96 (s, 6H), 2.13 (m, 1H), 1.46 (s, 3H), 1.42
(s, 3H). Anal. (C3H9NO3) C, H, N.



stirred overnight. After cooled down to room
tenperature, standard workup w th dichl oronet hane was

wapw@sioeddoand t he residue was purified by silicrCDek2005045682

preparative TLC (1% et hanol in dichloromethane) to

afford conmpound 15b (100 ng, 72 %9: 1H NVR d 7.38 (m

4H), 6.88 (m 4H), 6.70 (d462H, J = 8.7 Hz), 4.08 (m

4H), 3.87 (m 2H), 2.96 (s, 6H), 2.13 (m IH), 1.46

(s, 3H), 1.42 (s, 3H). Anal. (C23H29N®) C, H,

N. Exanpl e 40 4- |

"-Di net hyl am no-4' - (1, Sla-xcﬁ%lgr%())(y- pr opane- 2-yl net hoxy)

stil bene (15c) [0149] Conpound 15b (180 ng, 0.49 mol)

was suspended in acetone (5.0 niL) and cooled to OC

wi-MV abime bylpaite-4’+, }mhyé@xwpm_panwwlmﬁm)cyhvas stilboney

ad8ed over 20 min. The suspension turned clear

solution during the addition. The solution was stirred
[0149]at OC Compaddi 13bo (80 hg) 6.42mhol)waarstispended waacatahet (5.0

roomtenperature in half an ho rated_sodi u

PO ABO BT e RO G e iptied NoHCT 658 ESs Digpimal) was

S h t :

BRIl B0 thin ThE S1yRh TR <6 CI&P@"‘%ﬁﬁ%?Hgﬁ%%
| fddakiican IThe Qﬁlﬁtlbﬁﬂﬁ)s stifred ff 09C faranidiional HACamBowr antdithen

sol|d(140 , 87 %9: IHNWR d 7.40 (m _4 6..88 (m
q;l tp4roem tem.meratqrellg }{ag ppur 3 Sa.tu@tqw q};gt)lm lgcag@(gr(ags

4@%%@@&% toﬁ? 93 %xfﬂteT Qﬁdard’zwg&uﬁ’@ltﬂ &hlofiRthane,

Athh, ﬂ?skldﬁ]: Ivmsh;yirﬁ'mdnb)y 4ilica gel preparatlve TLC (5 % methanol in
h 0 2-y ho b
(S BB AP s g s U B] e B
diaB0 5D (xﬂ, AMBHOES 4H), 6.74 (m, 2H), 4.10 (d, 2H, J = 5.47 Hz),
3.89 (4, 4H, J = 5.28 Hz), 2.98 (s, 6H), 2.22 (m, 1H). Anal. (C20H,5NO3)
C.H.N.

Example 41

4-N,N’-Dimethylamino-4’-(1-tosyl-3-hydroxy-propane-2-ylmethoxy) stilbene
(15d)

[0150] Compound 15¢ (158 mg, 0.49 mmol) was dissolved in anhydrous
pyridine (15 mL) and cooled to 0°C with an ice bath. Tosyl chloride (137 mg,
0.72 mmol) was added and the solution was stirred at 0°C for 2 hr. After
standard workup with dichloromethane, the residue was purified by silica gel
preparative TLC (5% methanol in dichloromethane) to afford monotosylate
compound, 15d , as a white solid (95 mg, 41 %): "H NMR § 7.75 (d,2H,J=
8.26 Hz), 7.37 (m, 4H), 7.26 (m, 2H), 6.88 (m, 2H), 6.72 (m, 4H), 4.26 (d, 2H,
J = 5.66 Hz), 3.97 (d, 2H, J = 5.96 Hz), 3.79 (d, 2H, J = 5.24 Hz), 2.95 (s,
6H), 2.38 (m, 4H). Anal. (C,7H3NOsS) C, H, N.



pyridine (15 nL) and cooled to OC wth an ice bath.
Tosyl chloride (137 ng, 0.72 mol) was added and the
waeodoghsaam was stirred at 0OC for 2 hr. After stePODERm05/045682

wor kup wi th di chl oronet hane, the residue was purified

by silica gel preparative TLC (5% net hanol in

di chl or onet hane) to afford4wenot osyl ate conpound, 15d

, as a white solid (95 nmg, 4 1 %: 1HNWR A 7.75 (d,

2H, J 8.26 Hz), 7.37 (m 4H), 7.26 (m 2H), 6.88 (m

2H), 6.72 (m 4H), = 5.66 Hz), 3.97 (d,

2H, J = 5.96 Hz), 3 79 (((i I%%HQJ = 5.24 Hz), 2.95 (s,

6H), 2.38 (m 4H). Anal. (CQ7H3LNCGES) C, H, N. Exanple

42 4-N, N - Di net hyl am no-4

"4-(VINE DumtbylzmhyxaH ‘HylynrogandrexyyprapareckymathaNybene

(stbsene(0891] Conpound 15d (40 ng, 0.083 nmol) was

di ssol ved in anhydrous THF (5.0 niL). Under the
[0151]ni t r og@ompduriskBde(#e mg OlEd mausl) m&ﬂis(sdﬁed myanh@diousirbll)

in anhydrous THF (1.0 niL sslovvl

1 P Under dho st itewirier PO RR BOAE. (R0 we. 05

gﬁ% i o%ny fofls &mnmtoeﬁm s lél’cﬁvl%/%ﬁé&ﬁ A SWRIH Rvadithdh

ane was applied and the residue was
alpqaamdem feflnx $ot B du. Jéter pededhdawhte F0IE t(sﬁlp%atrec,rﬁémmd

oRporkub Ly dioplofmetyand s bl ol i gebeie i dPbisgfor
—51ﬁc33§el"|g}e aflm@Z TICC CtS %;gllihaholsﬁ éﬁclﬂﬁ’roml:ﬁlane)':; to46fford

Hzxpducz 157 (4% mgﬁlé)z %)2 HONMR 5I7H)0 (g, 471%) 089 011H)4H)Aﬁdp (d

iﬁnofgg%%)z%fﬂdﬁgtzﬁﬁ]a |731]1413|‘{3xa5r;1$6 15122/|4n1e? fmxy

s§.86HE))S. s(sl(ab)zH[ 9158b4 @QU,UDQT‘@S kBh, nvao (B, ePAY BU6 {8, aM).
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Example 43

4-Nitro-4’-(2,2-dimethyl-[1,3] dioxane-5-ylmethoxy) stilbene (13b)

[0152] Compound 13b was prepared from 13a (241 mg, 1.0 mmol) with the
same procedure described for compound 15b. 13b (260 mg, 70 %): 'HNMR &
8.19 (d, 2H, J = 8.80 Hz), 7.49 (m, 4H), 7.07 (m, 2H), 6.90 (d, 2H, J = 8.80
Hz), 4.12 (m, 4H), 3.89 (d, 2H), 2.10 (m, 1H), 1.48 (s, 3H), 1.43 (s, 3H). Anal.
calcd. (C;1H23NOs) C, H, N.

Example 44

4-Nitro-4’-(1,3-dihydroxy-propane-2-ylmethoxy) stilbene (13c)

[0153] Compound 13c¢ was prepared from 13b (260 mg, 0.7 mmol) with the
same procedure described for compound 1S5¢. 13¢ (190 mg, 82 %): 'H NMR
(CD;0D) & 8.19 (d, 2H, J = 8.80 Hz), 7.72 (d, 2H, J = 8.80 Hz), 7.55 (d, 2H, J



same procedure described for compound 15b. 13b (260

ng, 70 %9: 1H NVR d 8.19 (d, 2H, J = 8.80 Hz), 7.49
woOvoedbHp4 7. 07 (m 2H), 6.90 (d, 2H, J = 8.80 PEz)/UST04/B45682

(m 4H), 3.89 (d, 2H), 2.10 (m IH), 1.48 (s, 3H,

1.43 (s, 3H). Anal calcd. (C2IH23NC5) C, H N Exanple

44 4-Nitro-4'- (1, 3-di hydr ed$-pr opane- 2-yl nef hoxy)

stil bene (13c) [0153] Conpound 13c was prepared from

13b (260 ng, 0.7 mmol) with the sanme procedure

degciol ipgd 896 dlm J4%C70(I=1 04109, dSz?H% SJJBI}NNR
(CDBCD%dﬂE%Ql(% e o 79 735

83.86 (&iAH, J7= 594 H@) 221+4 (ny,leé Aoale(;mHmNQ&) CqH l’SH) 6 96
(d, 2H, J =8.70 Hz), 4.09 (d, 2H, J =5.78 Hz), 3.74
(d, 4H, J = 5.94 Hz), 2.14 (m IH. Anal. (C 8H 9NOb)
C, H N Exanple 45 4- Nixample 451

-t osyl - 3- hydr oxy- pr opane- 2- yl net hoxy) stil bene (13d)

[ 0154] Conpound 13d was prepared from 13c (80 ng, 0.24
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13d (33 ng 25 é) ﬁ)ut helggrrze@procgdure

1) wi
délgbrawe(m f4b1r) %%@&HM@%(Q@@@Q@S)@H% % 1H NMR
d 8.19 (d, 2H, J = 8.83 Hz), 7.58 (d, 2H, J = 8.84
Hz), 7.48 (d, 2H, ) =874 Hz) ,

Example 46

4-Nitro-4’-(1-fluoro-3-hydroxy-propane-2-ylmethoxy) stilbene (13e).

[0155] Compound 13e was prepared from 13d (33 mg, 0.069 mmol) wfth the
same procedure described for compound 15e. 13e (20 mg, 88 %): 'H NMR §
8.19 (d, 2H, J = 8.83 Hz), 7.58 (d, 2H, J = 8.84 Hz), 7.48 (d, 2H, J = 8.74 Hz),
7.10 (q, 2H), 6.94 (d, 2H, J = 8.68 Hz), 4.69 (d d, 2H, J1=47.1 Hz, J,=5.36
Hz), 4.15 (d, 2H, J = 5.89Hz), 3.90 (d, 2H, J=5.43 Hz), 2.43 (m, 1H), 1.74 (s,
1H). Anal. (CigH;3sFNO,) C, H, N.

Example 47

4-Amino-4’-(1-fluoro-3-hydroxy-propane-2-ylmethoxy) stilbene (14e).

[0156] Compound 14e was prepared from 13e (37 mg, 0.11 mmol) with the
same procedure described for compound 14a. 14e (24 mg, 71 %): 'H NMR &
7.35 (m, 4H), 6.90 (m, 4H), 6.66 (d, 2H, J = 8.54 Hz), 4.69 (d d, 2H, J, = 47.1



7.10 (q, 2H), 6.94 (d, 2H, J = 8.68 Hz), 4.69 (d d,
2H, J i =47.1 Hz, J2 = 5.36 Hz), 4.15 (d, 2H, J =
w6 2881489104 3. 90 (d, 2H, J = 5.43 Hz), 2.43 (m P&y/US005/d45682
(s, IH. Anal. (Cl18H18FNMX) C, H N Exanple 47
4- Ami no-4' - (1 -fluoro-3-hydroxy-propane-2-ylrnet hoxy)
stil bene (14e). [0156] CompBund 1l4e was prepared from
13e (37 ng, 0.11 mmol) with the same procedure
descri bed for conpound 14a. 14e (24 ng, 7 1 %: 1H NWR

EE)Z ﬁ% i&gﬁ I(‘Iéj_lh 126(d9@H(ﬁ3F 543W)Hz)63 66 g{ dH Zﬁi 5. 96 Hz§% 3570 G
(%D, 2139 (n, 113, ]811 fsz)H)s‘&@d)(CmHszOz)C,PBl‘sﬁ Hz) 3 70
(s, 2H), 2.39 (m IH), 1.71 (s, IH. Anal. (G
8H20FNO2) C, H, N. Exanple 48 4-

- Met hyl - ami no-4' - (| - f | dsxampled8r oxy- pr opane- 2-yl net ho
xy) stil bene (16e) [0157] Under the nitrogen

at nosphere, sodi um net hoxide (22 ng, 0.4 mmol) was

d 14 2
; ehwl Aol R BT R PP B el ashyes
0.4 mml ). The solution was heated to refl ux
[msvbo:ohya;g%gﬂf S5 s Ll et 250 e
R@/ﬁ& hadfa tma%héﬂeﬁsﬁﬁﬁ%f BEApSIH 142 (Q@H%% o@%inel)flﬁ methdhol

oured ont'o crushed 1ce. After standard workup
w& deufcl&d\mcbh)sphaﬁmnatdahydee@Bdug %smaplm Tlesdsqlafion was

S SRR BT S R B B
r'NNﬁdzr?hJ(ﬁ%gg 0.4 ﬁﬂol&@a@ Zd((e@ m%@)ﬂon@.’ ﬁ@acﬁﬁn rr?lklsure:m@rs’
4b11>21g1(1tdto 2fliix agazﬁ @6l hlz)md pmggd pgto qreghed 3ce3 9A feristargiard
y_\()orkup w1{_|Z )dlch%orome{hahe 3|_pld res1éue Was a'ﬁ%hedl f?)r s(llsCa gel
preparative TLC (4.5 % methanol in dichloromethane) to afford product 16e
(23 mg, 92 %): 'H NMR & 7.37 (m, 4H), 6.87 (m, 4H), 6.59 (d, 2H, J = 8.56
Hz), 4.69 (4, d, 2H, J1=47.1 Hz, J,=5.44 Hz), 4.12 (d, 2H, J = 5.86 Hz), 4.00
(s, 1H), 3.89. (d, 2H, J = 5.52 Hz), 2.86 (s, 3H), 2.41 (m, 1H), 1.75 (s, 1H).

Anal. (C19H22FN02) C, H, N.

Example 49

4-N-Methyl-amino-4’-hydroxy stilbene (16a)

[0158] Compound 16a was prepared from 14a (105 mg, 0.5 mmol) with the
same procedure as described for compound 16e. 16a (100 mg, 89 %): 'H
NMR & 7.34 (m, 4H), 6.86 (s, 2H), 6.79 (d, 2H, J = 8.58 Hz), 6.60 (d, 2H, J =
8.58 Hz), 2.85 (s, 3H).



Anal . (CL19H22FNQ2) C, H, N. Exanple 49
4-i1 V- Met hyl - am no-4' - hydroxy stil bene (16a) [0158]
w@eompowid4 16a was prepared from 14a (105 ny, OrST/URmING/045682

with the sane procedure as described for conpound 16e.
16a (100 ng, 89 %: 1IHNWR A 7.34 (m 4H), 6.86 (s,
2H), 6.79 (d, 2H, J = 8.5856), 6.60 (d, 2H, J = 8.58
Hz), 2.85 (s, 3H).Exanple 50 General mn crowave
procedure for the preparation of 12 (n=6, 8) stil bene
[0159] M crowave synt hesjSy m xture of 16a,
al kyl ating agent ( 1 e;ﬁga?n% (3 eq.) in DW
(I'm./0.05 mmol SB-13) was put in a seal ed tube and
heated in the mcrowave oven at the follow ng
coentiralinpiarowege grocedurgifer, they prgharatien pH13 a6} B\ssilbene
Sol vent was then renpved and PTLC [ CH2O 2- MeOH (97: 3)
as devel opi ng sol vent] gave the desired product

[0159) Yi el dMictawedsyielesisdiTihg mixtirkaeofal Gay|adkyilatipgaggent (1 eq.),

. Exanpl :
(Rt D M /.95 rome SRt 3) wen By . SRy
XYatetif %ﬂu&&@%&ven at the followmg condmon 180°C, 10 min, hlgh

et hoxy) - phenyl ) - vi nyl ) - phenyl ) - net am ne
63bsofrli0s dgveli S@ll\centwa@%en xemmd(mcrﬁ(w [Cibrschh- &eOH 67: 3)

'_&s)devgfl%g&xg(sgﬁn}lg ga}/e th\? d%s&e%i%ro@dt (?be%) @Z@Wﬁ@fpengn% 4dn
(t%b',all&y)atm% aBe@u@ed)3H, M, 3,6-3.8 (17H, m, 2.86 (3H
s). HRVB (EI') mz calcd. for [C27H38FNO6 + 491. 2683,

found 491. 2667. Exanple 52
Example 51

(4-(2-(4-(2-(2-(2-(2-(2-(2-Fluoro-ethoxy)-ethoxy)-ethoxy)-ethoxy)-ethoxy)-
ethoxy)-phenyl)-vinyl)-phenyl)-methyl-amine (12, n = 6):

[0160] Yield = 60%. 'H NMR (200 MHz, CDCl3): § 7.2-7.5 (4H, m), 6.8-7.0
(4H, m), 6.59 (2H, d, /= 8.4 Hz), 4.55 (2H, d, t, J, =46 Hz, /, = 4.0 Hz), 4.14
(2H, t), 3.8-3.9 (3H, m), 3,6-3.8 (17H, m), 2.86 (3H, s). HRMS (EI) m/z calcd.
for [C27H3sFNOg]" 491.2683, found 491.2667.

Example 52

(4-(2-(4-(2-(2-(2-(2-(2-(2-(2-(2-Fluoro-ethoxy)-ethoxy)-ethoxy)-ethoxy)-
ethoxy)-ethoxy)-ethoxy)-ethoxy)-phenyl)-vinyl)-phenyl)-methyl-amine (12, n
= 8):

[0161] Yield: 42%. '"H NMR (200 MHz, CDCly): & 7.3-7.5 (4H, m), 6.8-7.0
(4H, m), 6.73 (2H, d, J= 8.2 Hz), 4.55 (2H, d, t, J; = 46 Hz, J, = 4.0 Hz), 4.14
(2H, t), 3.8-3.9 (3H, m), 3.5-3.8 (25H, m), 2.89 (3H, s). HRMS (EI) m/z calcd.
for [C3H4FNOg]" 579.3207, found 579.3192.



(4-(2-(4-(2-(2-(2-(2-(2-(2-(2-(2-Fl uoro- et hoxy) - et hoxy
) - et hoxy) - et hoxy) -
webdenygleet hoxy) - et hoxy) - et hoxy) - phenyl ) - vi nyl peplostvgs 45682
-methyl -amne (12, n 8): [0161] Yield: 42% 1H NMWR
(200 MHz, CDCAI3) : d 7.3-7.5 (4H, m, 6.8-7.0 (4H, m,
6.73 (2H, d, J = 8.2 Hz),-8155 (2H, d, t, J i = 46 Hz,
J2 = 4.0 Hz), 4.14 (2H, t), 3.8-3.9 (3H, m, 3.5-3.8
(25H, m, 2.89 (3H, s). HRM5 (EI) mz calcd. for
[ C3i HA6FNOB] + 579. 3207,}3,{&3@@ $¥9. 3192. Exanpl e 53
Preparation of brain tissue honbgenates [0162]
Post nortem brain tissues were obtained from AD
patients at autopsy, and neuropathol ogi cal diagnosis
wrspazafin ofrhsainpigsusiomagenaes t eri a (NI AReagan Institute
Consensus Group, 1997). Honobgenates were then prepared
[0162]f r om dRastreertern bgpimyissugs er s obtaingd ADnp AL eatienty @f autopsy,

hasphat e ff.ered. sali P 4) at .t -
CHC BAPP G RbEER ol St bt by i s gua-
(R&dean 1aktinvte Ckasss Momya9b2e Homddensted iergtheh pbepfacsd
30 sec). The honobgenates were aliquoted into 1 i
nromghssesisd sm H@?téwe@oratADm@emé ringrhpsphags brifered saline

I i . _ e .
(ISP Va8 Sk o ahaly ThOthe it Sy
Gindoromdriwpe gldss chandgeniZey withl sptideg eof Hhdor BB%sec). The
radi ochem cal purity,. wa repar ed ysing,the andar

| RRFBRREEEEH Wreagli‘%’l‘?_t‘%elﬁtﬂ T gl PaREps e e BS/‘%\O%E for 't
SRt vitiRekt E‘séof%iﬁ&inggifﬂﬂm (Kung M P, et ai, Euro J
Nucl Med Mol Irmag. 2004; 31:1 136-45). Binding assays
were carried out in 12 x 75 nm borosilicate gl ass

tubes. The Example 54

Binding studies

[0163] As reported previously, ['®IJIMPY, with 2,200 Ci/mmol specific
activity and greater than 95% radiochemical purity, was prepared using the
standard iododestannylation reaction and purified by a simplified C-4 mini
column (Kung M-P, et al., Euro J Nucl Med Mol Imag. 2004;31:1136-45).
Binding assays were carried out in 12 x 75 mm borosilicate glass tubes. The
reaction mixture contained 50 pl of brain homogenates (20-50 pg), 50 pl of
['ZIJIMPY (0.04-0.06 nM diluted in PBS) and 50 pl of inhibitors (10-5-10-10
M diluted serially in PBS containing 0.1 % bovine serum albumin, BSA) in a
final volume of 1 ml. Nonspecific binding was defined in the presence of
IMPY (600 nM) in the same assay tubes. The mixture was incubated at 37°C
for 2 hr and the bound and the free radioactivity were separated by vacuum
filtration through Whatman GF/B filters using a Brandel M-24R cell harvester
followed by 2 x 3 ml washes of PBS at room temperature. Filters containing
the bound '*’I ligand were assayed for radioactivity content 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



reaction m xture contained 50 m of brain honbgenates
(20-50 ng), 50 m of [1251]BvlIPY (0.04-0.06 nMdil uted
wo moeB&oand 50 ml of inhibitors (10-5-10-10 Mdchi/usdoesioss6s2

serially in PBS containing 0.1 % bovine serum al bum n,
BSA) in a final volume of 1 ml. Nonspecific binding

was defined in the preseneé2ef | MPY (600 NnM in the

same assay tubes. The m xture was incubated at 370C

for 2 hr and the bound and the free radioactivity were
saiRhahed. byTHAGEs T of tintabition bipefu@htsVatdranbiet® to
filters Using a Brandel M 24R cell harvester foll owed
byongingar 3 regresgi@sh esalpfis PEHgGt EBBAMbye eentKir evalues | weres
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cErahesbemurniebtringd Sopm theemaderapdent Jaeasgments pegierged it

di spl ayed very high binding affinities (Kl= 2.87-5.2

nfdplicatebl e 1). The lipophilicity of this series of

| abel ed agents, [ F]12a-d, was within an appropriate
[0164] ange TheogRoviahtée PBS 2tilbenes2(h-d)2 sktbweindxe:12ft barding

2-5, respectively). The PEG group is capable of
nefdimtiesi Ky T RS nol stiheWhils, ghe, rorreshending hydrogyh tbraie

FLiiR8ds8a &) Qb AD14y2R Vel hiBRBEnARY SreRlTd TkULS. M5 Hat)
(Table 1). The lipophilicity of this series of labeled agents, ['®F]12a-d, was

‘within an appropriate range (logP value was 2.52, 2.41, 2.05 and 2.28 forn =
2-5, respectively). The PEG group is capable of modulating the molecule size
and the distance between fluorine atom and the stilbene core structure without

affecting AP plaque-specific binding affinity.

Example 55

Film autoradiography

[0165] Brain sections from AD subjects were obtained by freezing the brain in
powdered dry ice and cut into 20 micrometer-thick sections. The sections were
incubated with ['®F]tracers (200,000-250,000 cpm/200 pl) for 1 hr at room
temperature. The sections were then dipped in saturated Li,CO3 in 40%
EtOH (two two-minute washes) and washed with 40% EtOH (one two-minute
wash) followed by rinsing with water for 30 sec. After drying, the 18F_labeled

sections were exposed to Kodak MR film overnight.



affecting Ab plaque-specific binding affinity. Exanple
55 Fi | m aut or adi ography [0165] Brain sections from AD
WG pipeediss wer e obt ai ned by freezing the brai n POT/US2005/045682

powdered dry ice and cut into 20 m croneter-thick
sections. The sections were incubated with
[18F] tracers (200, 000-250; 6090 cpm 200 m) for 1 hr at
roomtenperature. The sections were then dipped in
saturated Li2C33 in 40% Et OH (tvvo t wo- mi nut e washes)
and washed with- 40% Et g4 @1 -m nute wash)
followed by rinsing with er for 30 sec. After
drying, the 18F-1| abel ed sections were exposed to Kodak
MR fil m overni ght le 56 In vivo plaque |abeling
vlqnchVO[msﬂeﬂzhﬁlwﬁmlfmgﬁ)lﬁum[ddi%}z# he in vivo
eval uation was perforned using either double
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bovi ne serum al bum n sol ution containing [18F]tracers

(5-10 nCi) were injected directly into
Example 57

Organ distribution in normal mice

[0167] While under isoflurane anesthesia, 0.15 mL of a 0.1% bovine serum
albumin solution containing ['®F]tracers (5-10 pCi) were 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 120 min post injection. The organé
of interest were removed and weighed, and the radioactivity was assayed for
radioactivity content 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. Total activities of blood were
calculated under the assumption that they were 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.



the tail vein of ICR mce (22-25 g, male) The mce (n
= 3 for each tine point) were sacrificed by cervical
waolb@boeavi on at 120 min post injection. The orpensSm5/045682
i nterest were renoved and wei ghed, and the
radi oactivity was assayed for radioactivity content
with an automatic ganmma ce@fiter. The percentage dose
per organ was cal cul ated by a conparison of the tissue
counts to suitably diluted aliquots of the injected
Medé D aBiodi®imltioaGhIIERI mRe affer B} DYeLtdR 1€ [ R} 1Quldinedl 1%
under the assunption that they were 7% of the total
bBes (Wsdosie.. avees 399igesSY of sanpl es was cal cul ated by
conparing the sanple counts with the count of the
ﬁ#‘%uhi’? initial dose.Table 2. Biodistribution in ICR
e ter iv injection of [18F]12a-d in 0.1% BSA

Ordasd/ g, 2minof 3 mi 3@migD) 2A: 12bhty gan |2 ni 2180
Bloodl |hr3.24 k.68l ood 3.804+:0469 2. SD5D.44H4572. 51 0B E02503

OH&t Heag2s 6129 1792281800232 2.2.83 G040 1./53.§8 08.08
1.66+0.389 1.7878. 3¢34. 45 01.26 0. 80 0. G90-40D6
3@873:@%60 4 394:0596 2 4?0@ @3)69%' qneys3l Qo3

9.49835. 68 1144, 2505 4. 52705% &8
241,480, 91 154 4 7 .
3.2°2.83,7. 20 b 7 % 07

0. r | n .

45 3 77 6 2

15401 383500287 #%d %08

Jigaim 45 7.15 4. 7012 1 59" +£0.22 47 39 o 08
1.43 +0.09 1.22 +0.17 1.77 +0.64 274 +0.08
2B: 12a, 12 ¢, 12d
12a 2 min 30 min 1 hr 2 hr
Blood | 2.64 £0.55 2.42 2027 2.04 £0.16 2.77 £0.63
Brain | 8.14 £2.03 3.00 £0.16 2.60 £0.22 2.14 £0.06
Bone 1.89 £0.25 1.40 £0.11 1.71 £0.23 2.88 £0.07
12¢ 2 min 30 min 1 hr 2 hr
Blood | 3.22 0.20 1.88 £0.08 1.81 £0.48 1.60 £0.12
Brain | 6.59 +0.19 1.27 £0.03 1.20 £0.10 1.21 £0.06
Bone | 2.31%0.12 1.00 £0.02 0.98 £0.27 1.50 £0.05
12d 2 min 30 min 1 hr 2hr
Blood | 4.99 =038 4.66 £0.06 2.80 011 2.59 £0.18
Brain | 7.30 £1.05 2.43 £0.03 1.77 £0.11 1.62 £0.03
Bone | 2.24 021 229 +0.21 1.66 £0.01 2.35 £0.27

[0168] The radioactive compounds, including ['®F]12a-d, penetrated intact
blood-brain barrier showing excellent brain uptake in normal mice (6.6-8.1
%dose/g brain ) at 2 min post iv injection (Table 2A & B). Since normal mice
were used for the biodistribution experiments, no A plaques in the brain is
expected in these young mice; therefore, the labeled agents, ["*F]12a-d,
washed out from the brain quickly (1.2-2.6 %dose/g brain) at 60 min post iv
injection. The high initial uptake and rapid washout in normal mouse brain
(with no AP plaques in the brain) are highly desirable properties for AP

plaque-targeting imaging agents. The values reported in Table 2 are



12a 2 min 30 mMmn 1 hr 2 hr Blood 2.64 0.55 2.42 0.27
2.04 0.16 2.77 0.63 Brain 8.14 2.03 3.00 0.16 2.60

wW@208/08:104 0. 06 Bone 1.89 0.25 1.40 0.1 1 1. 71rOr/282005/045682

.88 0.07 12¢ 2 mn 30 mn 1 hr 2 hr Blood 3.22 0.20
.88 0.08 1.81 0.48 1.60 0.12 Brain 6.59 0. 19 1.27
.03 1.20 0.10 1.21 0.06 Bbhe 2.31 0. 12 1.00 0.02
.98 0.27 1.50 0.05 12d 2 mn 30 mn 1 hr 2 hr Bl ood
.99 0.38 4.66 0.06 2.89 0. 11 2.59 0.18 Brain 7.30
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29 0.21 he radloact|ve

c@rmsolﬁimgz DehciQﬂﬂrb]rfgl‘t@Eﬂi’] ].Qlal ](M getlot Meal cYed ftigle12003;
(E’Aa.'etnal @Mgd? 3 @g excel l ent brain uptake in

bl Q8¢
normaﬁ mce | /g brain ) at 2 mn post iv

[0169]i nj ect A dsta(ld@blodistduioBbs [ SFn2k ivxhiowalin Mable 24er ke apisack
for the biodistribution experinents, no Ab_plaques,in
tthat FrZamin pReraRisstion ghej GMRERE KAS (#enHPCIS: th@ F\‘é(Ffe ngy>

t g 8 0
e P 9 TS ALt Mo BT o s T Bone
[ Wptakq z&cli2|0cm1n WwhehighgR.74% dosalg) spggdsengticre aplyde in vivo

L n rmal S ain (wth no Ab plagues.in
FRNGRARGR SHEVRT Ty Sl rabiecH B b GRer 4 o Prag sshe:
%@&P&et HeIBbhd gptaﬁ@%m rg8RL5 lowhe Thal siRs PE@O Et‘ilﬁéhe
in Table 2 areconparabl e to those reported fo

1¢rivaBvesnt24,d.d,1s8pSBd sinijaviiddistimsionpatterns (bhler 2 )1 arm
Des. 2004; 10: 1469-92; Ono M et al., Nucl Med Biol.
2003; Mathis CA et al., J Md Chem 2003).

Example 58

POOERDN

Partition coefficient

[0170] Partition coefficients were measured by mixing the ['*F]tracer with 3 g
each of 1-octanol and buffer (0.1 M phosphate, pH 7.4) in a test tube. The test
tube was vortexed for 3 min at room temperature, followed by centrifugation
for 5 min. Two weighed samples (0.5 g each) from the 1-octanol and buffer
layers were counted in a well counter. The partition coefficient was
determined by calculating the ratio of cpm/g of 1-octanol to that of buffer.
Samples from the 1-octanol layer were re-partitioned until consistent partitions
of coefficient values were obtained (usually the 3rd or 4th partition). The
measurement was done in triplicate and repeated three times.

[0171] It 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.



[0169] A detailed biodistribution of [18F]12b is shown
in Table 2A. It appears that at 2 mn after injection
wo bwsoanpound was taken up in the liver, Ki dnepgT/Usangs045682
and nuscle, reflecting a general blood perfusion
pattern. The bone uptake at 120 m n was high (2.74%
dose/ g) suggesting there r&§-be in vivo
def l uori nati on. However, the free fluorine are not
taken up by brain tissue; therefore, the bone uptake
wasiAehoiweMeD ®v. The ot her PEG stil bene
derivatives, 12a,c,d, showed simlar biodistribution
patterns (Table 2B). Exanple 58 Partition coefficient
11.[ o178 romapwnd ofdiprmykrk i ci ent s were neasured by
m xi ng the | F]tqacer with;3 g each of 1-octanol and
buffer (0.1 M pF ' 7.4) in a test tube. The

bspmate,
test tube was vor mn at roomtenperature,
Two wei ghed I

foll owed by cen

sanples (0.5 g each anol and buffer

| ayers were counted in a wel8 R2The partition
coefficient was determ ned By cal culating the ratio of
cpm g of 1l-octanol to that of buffer. Sanples fromthe
1- < L4 ' nsi st ent
iRl AEhRNE AR AR RIT hherbRES

( usual RYistshiectdd droor thétghoyparohsistirgdf: The measur enent

was done in trip]] e .and repeated three ti .

[0171] Tt v | HeHET B Bo Ry g repieRapyrogen.
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a W de” and equi val ent range of conditions,
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t he scope oﬁ the%%ﬁgention or any enbodi nent thereof.

Al | patents; pat ﬁ%plications, and publications
cited herei@ arecfpdlkoxy, ncorporated by reference

herein in their
d. hydroxy(C,.4)alkyl,

halogen,
cyano,

hydrogen,

5 e o

nitro,

(Cy-Colalkyl,

j- Halo(C;-Cy)alkyl, and
k. Formyl;

— o

R is selected from the group consisting of

1231 lZSI 13II 18F 76BI"
t e H b b

IS

hydrogen

18F(C1-4)alkyl,
['®F(C;-4)alkyl]amino
['®F(C1-Cy)alkyl]alkylamino
18F(C,-Cy)alkoxy;

S



entirety. WHAT IS CLAIMED I'S: 1. A conpound of Formnul a
I, or a pharnmaceutically acceptable salt or prodrug
wo b@soedips wherein: RL is selected fromthe groPQI/US2005/045682
consisting of: a . NRaRb, wherein Ra and Rb are
i ndependent |y hydrogen, Cl-4 alkyl or (CH2)d 18F, and
d is an integer between 1-ahd 4, b. hydroxy, c.
Cl- 4al koxy, d. hydroxy(C 1-4)al kyl, e. hal ogen, f.
cyano, g. hydrogen, h. nitro, i . (Cl-CA)aIkyI,j

Hal o( G&*ic4318¢tky fromaRé gloupchdidting JR1 i s sel ected from
the group consisting of a. 123l, 1251, 131 |, 18F,

R T s
(C,-Cy)-alkyloxo(C,-C4)-alkyloxo(C;-Cs)alkoxy, (C,-Cy)-alkyloxo(Ci-Cy)-
alkyloxo(C;-Cy)-alkyloxo(C;-Cg)alkoxy,  carboxy(C;-Cs)Alkyl,  halo(C;-
Cyalkoxy, halo(C,-Cy)-alkyloxo(C;-Cs)alkoxy,  halo(C;-Cs)alkyloxo(C;-
Cy)alkyloxo(C,-C4)-alkyloxy, halo(C;-Cs)alkyloxo(C,-Cs)alkyloxo(C;-
Cs)alkyloxo(C,-Ca)alkyloxy, halo(C,-Cg)alkyl, NR°R®, phenyl(C,-Cs)alkyl,
18R(C)-Cy)alkoxy, '8F(C,-Cs)alkyloxo(Ci-Cs)alkoxy, '*F(C)-Cs)alkyloxo(C)-
Cs)alkyloxo(C,-Cy)alkyloxy, BR(C,-Ca)alkyloxo(C1-Cy)alkyloxo(Ci-
Ca)alkyloxo(Ci-Cy)alkyloxy, '*F(C)-Ca)alkyl,

wherein R and R® are independently selected from the group

consisting of hydrogen, hydroxy(C;-Cs)alkyl and C;-Csalkyl;

R30 R31

ii. é_ (—o0 \—2

R32 R33

>

where q is an integer from one to 10; Z is selected from the group consisting
of '®F, '8F substituted benzoyloxy, '*F substituted (C_s)alkoxy, 18F substituted
benzyloxy, optionally 18F—phenoxy, '8F substituted phenyl(C;.s)alkyl, 18
substituted aryloxy, and a '*F substituted Cs.jo aryl, optionally '8F_phenyl; and
R30, R ! R* and R® are.in each instance independently selected from the
group consisting of hydrogen, hydroxy, C;4 alkoxy, C;4 alkyl and
hydroxy(C,4)alkyl;

i1 ——0

R32 R33

wherein Z, R3°, R31, R*? and R*? are as described above;



f . 18F(Cl-C4)al koxy; R2 is selected fromthe group
consisting of i . hydroxyl, G -4Al koxy,

w@ Gibs@dgreal kyl oxoAl k( Cl- C4) oxy, (Cl-C4)-al kyl oror/GS2005/045682
1- C4) - al kyl oxo( Cl1- C4) al koxy, (Cl-C4)-al kyl oxo(Cl-C4) -
al kyl oxo(C 1-4) - al kyl oxo( C1l- C4) al koxy,
car boxy(Cl- C4) Al kyl, hal o¢88- C4)al koxy, hal o(C
1- C4) - al kyl oxo( Cl- C4) al koxy, hal o( Cl-C4) al kyl oxo( Cl1-
CCal kyl oxot Q GO al kyl oxy, hal o(C 1-C4)al kyl oxo(C
1- C4) al kyl oxo(C1- C4)al kyl oxo(C 1R3634) al kyl oxy,
hal o( C1- C4) al kyl , NR6R6' C1- C4) al kyl ,
18F( C1- CA)aIkoxy, 18F( Cl1-
18F(Cl- C4) al kyl oxo(C r C4)
18F( C1- C4) al kyl oxo(Cel-C4 I
C4) al kyl oX8( C1- C4) al yT &ky, 18 Cl-C4)al kyl, wherein
R6 and R6 are independently s ,0m the group
consi sting of hydrogen, hydrdXy( {alkyl and
Cl- C4al kyl ; where g is an integer|fromone to 10; Zis
sel ected from the group consistingof 18F, 18F
subst i tut ed benzoyl oxy, 18F substituted (Cl-4)al koxy,

R

atsejllz@ywxy,aﬁ%r asub&lﬁuﬁddb%ihehyl(@ld;)ﬂﬁyll 0'%ar wubstinped onayldny
18F- phenMI and R30,s ESS ar ﬂ:each

i onsioaalle FrleRnYRRdt IK Slsbéﬁlf@adéap 19 #fnop aglef pphenyl;
consi sl \Y 1% 18
o RO ki SO L,
RePstitnttdRB&zayexss %}émbsthetdd ablengl(Gherksyy |E sléisemt@d

fromthe si sting, @ E. subs

b%fbf SV %BE&’ A FoRhrapry a'?dedEEHEﬂW% Wﬁ%f "ﬂ‘é’ CF-
?IEHAGd aryl oxy optionally 18F-phenoxy and 18F

subs

te 1Q aryl,,.optignally 18F-phenyl; Uis
sel ectB‘% R?Soﬁq g gR3¥ Llis”@mﬁqgﬁlieng eath inganeymdependently

hye?ec?e)ﬁyfro tllsz group consisting of hydrogen, hydroxy, C;4 alkoxy, Ci4
alkyl, and hydroxy(Ci.4)alkyl; and

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

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

least one of R” and R® is halogen

2. The compound of claim 1, wherein R! is hydrogen and R' is NRR®,
wherein R? and R® are independently hydrogen or C, 4 alkyl.

3. The compound of claim 2 wherein R” and R® are hydrogen or fluorine,

wherein at least one of R’ and R? is fluorine.

4. The compound of claim 2, wherein R is



substituted benzoyl oxy, F substituted phenyl (C
-4)al kyl, F substituted aryl oxy, optionally

wdBspbanoxy and 18F substituted C6-10 aryl, optT/ORm0H/Y45682
18Fphenyl; and R34, R35, R36, R37, R38, R39 and R40
are in each instance independently selected fromthe
group consi sting of hydrogéh; hydroxy, G -4 al koxy,

i -4 al kyl, and hydroxy(CG -4)alkyl; and R7 and R8 are
in each instance independently selected from.the group
consi sting of hal ogen, hydrRege&m hydr oxy, am no,
nmet hyl am no, di net hyl am no, \C 4 al koxy, G -4 al kyl,
and hydroxy(C -4)al kyl, whekein at *7 ft | east one of
R and R is hal ogen np f_claiml, wherein
Rl is hydrogen and is RIRaRb, er'din and Rb are
i ndependent |y hydrogen or Ci-4%lig. 3. The conpound
of claim2 wherein R7 and R8 are hydrogen-or fluorine,
wherein at |gash £€°ql’ P2 andRF8uré 8s ddsuQbddbové. The
conpound of claim?2, wherein R2 iswherein Z, R30, R3
1, R32 and R33 are as described above. 5. The corrpound

The' colpusmpeie of e &g ik onsbeeRBom 2 B an

R33 are, in each instance, hydrogen 7 The compound

of claim6, wherein q is an integer,frgm3 tg 4. 8.
The copoemepand off slamn 7, whtetiaily Zth .ang RTjqge, in each

conpo 8, having the follow ng fornula:
wher eﬁﬁg%tg% ﬁ#&égé Pand R8 i's hydrogen, and the other is
hal ogen. 10. The corrpound of claim8, having the

f oI | owi.ng fornula
hegcompound of claim 6, wherein q is an integer from 3 to 4.

8. The compound of claim 7, wherein Z is 18,

9. The compound of claim 8, having the following formula:

HaG R’
18
HN Q \ Q o/\/o\/\o/\/F
RB

b

wherein one of R” and R® is hydrogen, and the other is halogen.

10.  The compound of claim 8, having the following formula:

HaG, R’
HN
R8

2

wherein one of R” and R® is hydrogen, and the other is halogen.

11.  The compound of claim 2, wherein R” is



wherein one of R7 and R8 is hydrogen, and the other is
hal ogen. 11. The conpound of claim 2, wherein R2

wo swaesann Z, R 30, R31 , R32 and,, rR>3i 3 arpPCBES2005/045682
descri bed above. 12. The conpound of claim 11, wherein
Zis F. 13. The conmpound of claim 12, wherein R, R,
R and R are, in each instaf@e, hydrogen. 14. The
compound of claim2, wherein R2 is wherein Uis
hydroxy. 15. The conpound of claim 14, wherein R34,
R35, R36, R37, R38, R39 and R4qu& I n each instance,
hydrogen. 16. The conpound of n115 having the
fol l owing structure: wherein o of Rand Ris
hydrogen, and the ot her—s—hal"oger  17. A conpound of
Formula 11, wherein, RL is selecfed fromthe group
consi sting of: a. NRaRb, mhereiﬁ%?hR%hd Rb are
i ndependent |y hydrogen, ,(;CH2)aX, where X
is 18F, and d i swherein,& b bR SRS dpsciahedriodnd
Rb are both oxygen to forn1a nitro; b. hydroxy, c.
C -4 al koxy, and d. hydroxy(C 1A)alkyl R2 is selected
f 1M t ke @ngstRind oNGlakh il Ngwiedreindhier ®.n g is an integer
from2 to 10; Z is selected from

13. The compound of claim 12, wherein R® 0, R R*? and R* are, in each

instance, hydrogen.

14.  The compound of claim 2, wherein R%is

R36
R34 R35

1v. -§—O

wherein U is hydroxy.

‘ 15. The compound of claim 14, wherein R34, R35, R36, R37, R} 8, R* and R¥

are, in each instance, hydrogen.

16.  The compound of claim 15, having the following structure:
OH

wherein one of R” and R? is hydrogen, and the other is halogen.




t he group consisting of 18F, 18F substituted
benzoyl oxy, 18F substituted (G -4)al koxy, F

wapshediod ed benzyl oxy, F substituted phenyl (@CT/US2005/045682
1-4)al kyl, 18F substituted aryloxy, and a 18F
substituted C6-10 aryl; and R30, R3 1, R32 and R33 are
in each instance i ndepende6tty selected fromthe group
consi sting of hydrogen, hydroxy, C -4 al koxy, C -4
al kyl and hydroxy(C . 4)al kyl;wherein Z, R30, R3 1,
R32 and R33 are as described above, and wherein Y is
sel ected fromthe group consisting of 18F, 18F
sibst i A gomdowslmfdpronlz IL18F substituted phenyl (C
1-4)alkyl, I | F substituted aryl oxy, and F
substituted C6-10 aryl; Uis selected fromthe group
consi sting of hydrogen,, hydroxy, 18F, 18F substituted
benzoyl oxy, ubstituted phenyl (Cl-4)al kyl, 18F
substituted/arylQxy, and 18F substituted C6-10 aryl;
and R34, R O

i nstance_ ixdependgent |y 8
consistRhg 0>F—hydr ogen
al kyl, and hydroxy(C R7,and R8 are in
each instance i ndepende d f¥om the group
consi sting of hydrogen, hydroxy, am no, ’nethylam no,
di met hyl am no, Cl-4 al koxy, Cl-4 al kyl, and
HV@?@%y(C1-4)alkyl. 18. The conpound of claim 17 ,

WReLRERRE flofh BERRRp Wh&E IR and Ro
a. NR®R®, wherein R* and R® are independently hydrogen,

Ci4 alkyl, (CH)aX, where X is 8F, and d is an integer

1 the group
Cl- al koxy, 1€1-4

between 1 and 4, or R* and R® are both oxygen to form a nitro;
b. hydroxy,

c. C,4alkoxy, and

d. hydroxy(Ci4)alkyl;

R? is selected from the group consisting of:

RSO R31

i % (—0 \—2

R32 R33

2

wherein q is an integer from 2 to 10; Z is selected from
the group consisting of 18 F substituted benzoyloxy, '°F
substituted (Cy4)alkoxy, '°F substituted benzyloxy, 18
substituted phenyl(C,.s)alkyl, '°F substituted aryloxy, and a '*F
substituted Cg.19 aryl; and R30, R3!, R* and R® are in each
instance independently selected from the group consisting of
hydrogen, hydroxy, C;4 alkoxy, Ci4 alkyl and hydroxy(C;.
s)alkyl;



are i ndependently hydrogen or Cl-4 al kyl. 19. The
conpound of claim 18, wherein R2 is- 64 - 26. The

W@ oooposs1d4 of cl aim 25, wherein Z is 18tF. . 7 BCRUS200he45682
conmpound of claim26, wherein R and R are each
hydrogen. 28. The conpound of claim 27, wherein R30,
R3 1, R32 and R33 are, in &@ch instance, hydr ogen. 29.
The conpound of claim 18, wherein Ris wherein Uis
hydroxy. 30. The conpound of claim 29, wherein R34,
R35, R36, R37, R38, R39 and RAR# gsi i n each instance,

hydr ogen. 31. The corrpound' of ¢lal m 30, having the
following structure: 32. A co nd-& Fornula II1I:
I11- 63 - wierein Z, RT80,F R&L , r R>32 and Rr

>33 are as described above 20. Thelconpound o f claim
19, wherein g is an |nteger froRB R¥ 5 . 2 1. The
compound o f cl ai m 20, grel;] R7 ar31d R 8 are each
hydr ogen. 22. Thé’hér@lfp%adﬁ R’ fRCland R are agtiescrbed 42036,
R3 1 ,R32 and R 33 are, in each instance, hydrogen.
23. The conpound of claim 22, having the follow ng
formul a: 24. The conpound of cl ai g#622, having the
following fornula: 25. Thesconpeund ¥ f claim 18,
wherein R 2 is R

111 -g——o

wherein Y is selected from the group consisting of '°F,
'BF substituted benzoyloxy, '|F substituted phenyl(C, 4)alkyl,
18F substituted aryloxy, and 8% substituted Cé-10 aryl;

U is selected from the group consisting of hydrogen,
hydroxy, '°F, '8F substituted benzoyloxy, '°F substituted
phenyl(C)4)alkyl, '®F substituted aryloxy, and '*F substituted
Ce-10 aryl; and

R34, R35, R? 6, R37, R} 8, R* and R™ are in each instance
independently selected from the group consisting of hydrogen,
1*g, hydroxy, C,4 alkoxy, C,4 alkyl, and hydroxy(C;.4)alkyl;

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

C4 alkoxy, Ci4 alkyl, and hydroxy(C,4)alkyl.

18. The compound of claim 17 , wherein R is NRaRb, wherein R? and R®
are independently hydrogen or C, 4 alkyl.

19. The compound of claim 18, wherein R? is



wherein Z, R30, R3 1, R32 and R 33 are a s

descri bed above.wherein, n is an integer between 1 and
W@ 2006/06651 and R are in each instance i ndependepd1/¥S2005/045682

sel ected fromthe group consisting of hydrogen,

hydr oxy, am no, nethylam no, dinmethylamno, G -4

al koxy, C alkyl, and hydr C -4)alkyl; and R4 1 is

sel ected fromthe group consisting of hydroxy and

NRaRb, wherein Ra and Rb are independently hydrogen,

CR64 allTky tompourafataimReS, wheretndZ is '8Rygen to form a

nitro. 33. The conpound of claim 32, wherein n is one,

and R4 1 is selected fromthe group consisting of

hgor oXYhe o@hpotnd s oRiANE, FhéetY AR e 34h Hidrogen.

phar maceuti cal conposition conprising a conpound of

claim1, 17 or 32. 35. A diagnostic conposition for

i BRI N ' Sj t onpr i, ngr a,35 adi ghabel ed
R0 oL BBl HRRS T, WIR 53 B Bt B R e ety
anyl oi ths@epndyd®gerconpri sing: a. introducing into a
mamal a detectable quantity of a diagnostic
conmposition of claim35; b. allowing sufficient tine

- f th @(pﬁ[g : oci ated with anyl oid
dg%osi?g% a d&%q%gg?g}g??’ngﬂ?ﬁgﬁ%el ed conpound
associ ated with one or nore amga®i d deposits. 37. A
met hod of inhibiting anmd4oi gspljagde aggregation in a
manmal , conpri sing adm M syering a Fgaenpositi on of
claim34 in an armgnt

111.

wherein U is hydroxy.

30. The compound of claim 29, wherein R34, R® ,'R3 6, R37, R3 8, R* and R

are, in each instance, hydrogen.

31. The compound of claim 30, having the following structure:

H3C 18F
\ .
HN \

II1




effective to inhibit anyloid plaque aggregation.
PCT/US2005/045682

WO 2006/066104
-63 -

)q—z

e
R32 R33

wherein Z, R30, R? ' R* and R are as described above

The compound of claim 19, wherein q is an integer from 2 to 5.

20.
The compound of claim 20, wherein R’ and R® are each hydrogen.

21.
The compound of claim 21, wherein R3°, R? 1, R* and R® are, in each

22.
instance, hydrogen.

The compound of claim 22, having the following formula:

23.
H
HG |
E Q O C)/\/Ov\o
\

H
H

The compound of claim 22, having the following formula:

24.
H
g e

Ho
HN
H

The compound of claim 18, wherein R? is
R0 a1

25.
Z

[
!
+
’
.. !
11. —/—0
l”
' R32 R33
. 30 p3l 32 33 .
wherein Z, R™, R”', R and R”” are as described above



WO 2006/066104 PCT/US2005/045682

-65 -

wherein,

n is an integer between 1 and 4;

R’ and R® are in each instance independently selected from the group
consisting of hydrogen, hydroxy, amino, methylamino, dimethylamino,
Ci.4 alkoxy, C4 alkyl, and hydroxy(C;.s)alkyl; and

R* is selected from the group consisting of hydroxy and NR°R®, wherein R*
and R are independently hydrogen, C;4 alkyl, or R* and R® are both oxygen to

form a nitro.

33.  The compound of claim 32, wherein n is one, and R is selected from

the group consisting of hydroxy, methylamino and dimethylamino.

34. A pharmaceutical composition comprising a compound of claim 1, 17

or 32.

35. A diagnostic composition for imaging amyloid deposits, comprising a

radiolabeled compound of claim 1, 17 or 32.

36. A method of imaging amyloid deposits, comprising:

a. introducing into a mammal a detectable quantity of a diagnostic
composition of claim 35;

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.

37. A method of inhibiting amyloid plaque aggregation in a mammal,
comprising administering a composition of claim 34 in an amount

effective to inhibit amyloid plaque aggregation.



