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(57) Abrege/Abstract:
Disclosed here In are compounds and methods of diagnosing Alzheimer's Disease or a predisposition thereto in a mammal, the
method comprising administering to the mammal a diagnostically effective amount of a radiolabeled compound, allowing the com—
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pound to distribute into the brain tissue, and imaging the brain tissue, wherein an increase In binding of the compound to the brain
tissue compared to a normal control level of binding indicates that the mammal mal Is suffering from or Is at risk of developing
Alzheimer's Disease. The claimed compounds have the structure of formula (l) wherein: L is N or CR5, Mis N or CR6; P is N or
CR7;and Qis N or CR8; XIs a bond or is Cl-14alkyl, wherein at least one carbon Is optionally replaced by C(O), 0, S, S02, or NH,
NH-CIl-8alkyl, and wherein at least one H of Cl-8alkyl Is optionally replaced by halo, OH, Cl-6alkyl; wherein at least one halo Is
optionally replaced with a radionuclide or a fluorescent tag. The other variables are as defined In the claims.
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Abstract
There is provided a saddle-type vehicle that can secure
a sufficient space below a fuel tank and efficiently arrange

a fuel filter in a vehicle space while a fuel tank and the fuel

filter are made closer to each other. The saddle-type vehicle

has a seat frame 17 for supporting a seat 12, and a suspension

bracket 16 extending upwards from the rear end of a main frame

14. The front portion of the seat frame 17 1s secured to the

upper portion of the suspension bracket 16, the front end portion

of the seat frame 17 extends to the rear end portion of the fuel

tank 24, and a space 241 1s formed in front of the seat frame

17 and below the fuel tank 24 by the main frame 14, the suspension

bracket 16 and the fuel tank Z24.
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CARBOLINE AND CARBAZOLE BASED IMAGING AGENTS FOR DETECTING NEUROLOGICAL
DYSFUNCTION
BACKGROUND

[0002] Alzhenmer’s disease (AD), a lcading cause of dementia, develops in one percent
of the population beiween the ages 65 and 69, and increasing to 40-50% in those 95 years
and older. AD patients exhibit telltale clinical symptoms that include cognitive
tmpatrment and deficits in memory function, In these patients, heavy senile plaque burden
found 1n the cerebral cortex, verified by post mortem histopathological examination,
confirms the presence of AD. The mature senile plaques consist of intracellular
ncurofibrillary tangles (NFT) derived from filaments of hyperphosphorylated tau proteins,
and extracellular P-amyloid peptides derived from enzymatic processing of amyloid
precursor protein. Interestingly, despite the development and presence of senile plaques in
clderly persons with normal cognitive function, the sevenity of NFT and senile plaque
deposition purportedly correlates with a loss of cognitive function and neuronal circuitry

detlerioration,

[0003] Ncurological imaging of AD has secn the emergence of imaging tracers that
appear to confirm the presence of AD) based on plaque and fibril mediated tracer uptake
and, subscquently, arc currcntly undcrgoing cxtensive clinical cxamination. Many of

these tracers contain chemotypes that dernive from fluorescent dyes (Table 1).
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3004]  The current array of AD wimaging agents can only conlirm the well-established
maniiestation of AD and this late stage diagnosis offers littic defense agamnst further
discase progression past 36 months, Secondly, the detection of semle plaques and langles
may not correlate to development of the carly stages of AD, Recent data suggests that the
amvlowd cascade model [Hardy, J. and D, Selkoe, The Amvioid Hypothesis of Alzheimer's
Disease: Progress and Problems on the Road to Therapeutics. Science, 2002. 297: p.
353-356] doces not accurately depict the primary factors leading o cogmitive decline in AD
paticnts and that other contributing factors, such as neuorctoxic soluble coligomers and
aggregates may play a contributory role in neurodegeneration. |[Talaga, P., mhibitors of
beta-amvioid aggregation: still an issue of structure and function? Dvug Discovery Today:
Therapeutic Strategies, 2004, 1. p. 7-121. To date, FDDNP and PIB are not known to bind
to neurctoxic soluble oligomers and aggregates and thus are not expected to ditferentiate

accurately between the early stages of AD from the advanced stages of AD in patients.

0058 A number of medical diagnostic procedures, mcluding PET and SPECT utilize
radiolabeled compounds., PET and SPECT are very sensitive techniques and require small
gquantitics of radiolabeled compounds, calied tracers. 'The labeled compounds are
transported, accumulated and converted ir vive in exactly the same way as the
corrgsponding non-radicactively compound. Tracers, or probes, can be radiolabeled with
a radionuclide useful for PET imaging, such as "'C, "N, "0, "F, “Cu and "1, or with a
radionuchde usetul {or SPECT mmaging, such as e, By, Y Cu, UG, L L P and
p
30061 PE'T creates umages based on the distribution of molecular imaging tracers
carrying positron-emiiting 1sotopes m the tissue of the patient. The PET method has the
potential to detect malfunction on a cellular level m the mvestigated tissues or organs.
PET has been used m chinical oncology, such as for the imaging of tumors and metastases,
and has been used {for diagnosis of certain bram diseases, as well as mapping bramn and
heart function. Swmularly, SPECT can be used to complement any gamma imagmg study,
where a true 3D represeniation can be helptul, for example, imaging tumor, mieclion

{lcukocyte), thyroid or bones.
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BRIEF DESCRIPTION OF DRAWINGS

3007] Figure 1 shows Audoradiography of [183F-T794,

G008]  Figure 2 shows the correlation of [18F-T794 with Tau and Amyvioid loads and
K3 (30nM.

00091 Figure 3 shows [18F|-T794 PK i nuce.

0018] Figure 4 shows Audoradiography of [ ISF]-T8OS.

18011] Figure 5 shows the correlation of [ IREF-T885 with Tau and Amylowd ioads.
30121 Figure 6 shows [ 1EF|-TROS P m muace.

3013] Figure 7 shows Audoradiography of [18F{-T807,

18014] Figure & shows the correlation of [ IRF]-TE07 with Tau and Amylowd icads.
G015] Figure 9 shows [18F-TRO7 PK m muace.

i8016] Figure 10 shows double labeling of compound T687 and PHF-tau THC staming

on human bramn section.

80171 Digure 11 shows Double labeling of Compound 1794 and totai~tan IHC Maming

onn Human Brain Section.
13018] Figure 12 shows I8F-T&(5: Brain uptake in mice.
18819] Figure 13 shows I8F-T&{(7: Brain uptake in mice.

18028] Figure 14 shows I8F-T794 in WT and Tau mice.

SUMMARY

{3821] In onec embodiment, there 1s provided a radiolabeled compound of the Formula 7:

a0
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and pharmaceutically acceptable salts and stereoisomers thereot,
wherein:
.is N or CR”:
M is N or CR° :
PisNor CR’: and
(3 is N or CR”;
X 18 a bond or 15 Uy alkyl, wherein at least one carbon 1s optionally replaced by

C{{n, O, S, SO., or NH, NH-C;salkyl, and wheremn at least one H of Cigalkyl 1s

optionally replaced by halo, OH, (i galkyl;

R” is H, a protecting group, a leaving group, an azide, an alkyne, OH, halo, NH,,
N{Csalkyvl),, aryl or heteroaryl, wherein at least one H of the aryl or heleroaryl is
optionally replaced by halo, SO,, NHj, or Ui alkyl, wherein at least one H of the Cg
alkyl 1s oplionally replaced by halo, or Csseycloalkyl, wherein at least one H of the (s
«cvcloalkyl 1s optionally replaced by halo and wherein at least one CH, of the Cs

cycloalkyl is optionally replaced with O, OH, 5, SH, NH, N~ galkyl;

G2

1 o 2 : - - e ry - N .
R-R" are mdependently H, OH, halo, NH,, CH;, 8(,, NO-», a leaving group, a
» 12 e 12 _— 12 :
protecting group, aryl, heteroaryl, NHE 7, N(R "), Csseyeloalkyl, (-<CHy)yoip-R7°, wheren

12 . : vy
R 18 CH3, aryl, H or heteroaryl,

‘ S - - -

wherein at least one H of (+CHy 2R Cageyeloalkyl, aryl, or heteroaryl,
is optionally replaced by halo, OH, KNH,, a leaving group, a protecting group and
{Cisatkyl, wheremn at least one H of the Cigalkyl 1s optionally replaced by halo,

OH, NH», a leaving group, a protecting group, and



CA 02873963 2014-10-21

WO 2013/176698 PCT/US2012/061912

wherein at least one CHo of (<CHo)oo-R 7 s optionally replaced with C{O),
O, 5, SO0, or NH, NH-Cealkyl, N(Cygalkyl}),, wheremn at least onc H of the 4.
salkyl 18 optionally replaced by halo, OH, NH,, a leaving group, a protecting

STOUp,

and wherein at fcast one CH, of the Cyscyeloalkyl 1s optionally replaced by

C{O), O, S or NH, N-Cygalkyl, whereimn at least one H of the €y galkyl 1s optionally

.

replaced by halo, OH, a leaving group, a protecting group,

wherewn at least one halo 1s optionally replaced with a radionuchde or a fluorescent

tag.

{0221 in another embodiment, the mvention 1s a compound of the Formula 7a:

(7a)
and pharmaccutically acceptable salts and stereoisomers thereof,
wherein:
LisNorCR™
M is N or CR":
X 18 a bond or 1s Cigalkyl, wherein at {cast one carbon is optionally replaced by

C{O), O, §, 8O, or NH, NH-C;galkyl, and wherein at least one H of Cigalkyl 1s
optionally replaced by halo, OH, Cisalkyl;

R’ is H, a protecting group, a leaving group, an azide, an alkyne, OH, halo, NH,,
N{Csalkyl)y, arvl or heleroaryl, wherein at least one H of the aryl or heleroaryl s
optionally replaced by halo, S{,, NH», or U4 alkvl or {6 alkyl, wherem at least one H of
the €5 alkyl 1s optionally replaced by halo, or Ciscycloalkyl, wheremn at least one H of
the Csgeycloalkyl 1s optionally replaced by halo and wherein at {east one CH, of the (s

scycloalkyl is optionally replaced with O, OH, 8, SH, NH, N-Cy_salkyl;

5
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02 i 7 § . - P T UL Qe NiC S
R*, R, R and R® are mdependently H, OH, halo, NH;, CHs, SO», N, a leaving
» e 12 w12 a2
oroup, a protecting group, aryl, heteroaryi, NHR™, N{R7}), Ciseyeloalkyl, ((CHp.0-R77,
. 12~y . ‘
wherein R 18 CH;, aryl, H or heteroaryl,

‘*

wherein at least one H of {{IE%{?“)L_]Q*R}?‘, ss.gcycloalioyl, aryi, or heteroaryl,
1s optionaily replaced by halo, OH, NH;, a leaving group, a protecting group and
(Ci.salkyl, wheremn at least one H of the Cygalkyl 1s optionally replaced by halo,
OH, NH,, a leaving group, a protecting group, and

wherein at least one CH, of (-CHZ}HTRM is optionally replaced with C{O),
(3, 8, 5O, or NH, NH-Cjgalkyl, N(Csalkyl)y, wherein at least one H of the €.
satkyl 1s optionally replaced by halo, OH, NH,, a lcaving group, a protecting
STOup,

and wheren at least one CH, of the Csseycloalkyl 18 optionally replaced by
(O, O, 5 or NH, N-Cjgalkyi, whercin at least one H of the Cygalkyl 1s optionally
replaced by halo, OH, a leaving group, a protecting group,

wherein at least one halo 1s oplionally replaced with a radiomuchide or a

fluorescent tag.

{3023 in another embodiment, the mvention 1s a compound of the Formula &:

()
and pharmaceutically acceptable salts and stereoisomers thereot,
wheremn;
L is N or CR”:

.
M is Nor CR”;



CA 02873963 2014-10-21

WO 2013/176698 PCT/US2012/061912

X 13 a bond or 18 Cralkyl, wherein at least one carbon is opltionally
replaced by C{0}, O, §, SO,, or NH, NH-C_qalkyl, and wherein at lcast one H of

{Crgalkyi 1s optionally replaced by halo, OH, Cygalkyi;

R” is H, a protecting eroup, a leaving group, an azide, an alkyne, OH, hale,
NH,, N(Cisalkyl),, aryl or heteroaryl, whercin at least one H of the aryl or
heteroaryl s optionally replaced by halo, 50, NH»,, or (g alkyl or (g alkvl,
wheretn at least one H of the ¢ alkyl i1s optionally repiaced by halo, or €.
scycloaliovl, wherein at least one H of the Csgeycloalkyl 15 optionally replaced by
halo and wherein at least one CHy of the Csseycloaliovt 1s optionally replaced with

0, OH, 8, SH, NH, N-C alkyl:

R” is a bond or is at least one of 3, S, (), SOz, NH, N-Cjgalkvl, (CHy)
12, wheremn at feast one C of (CH-).pp 18 optionally replaced by C{O3, O, 5, SO,
NH, N-Cysalkyl and wherem at least one H 1s optionally replaced by Cygalkyl or

halo,
20 o
K™ 15 arvl or heteroaryl;

21 - . T - . o~ 4- .
K™ 1s H, OH, halo, NH,, CHs, SO, NGOy, a leaving group, a protecting
group, (-CHz).2-CH;, Cageycloalkyl,

wherein at least one H of the (+(CH:lio-UHs or the Cigeycloalkyl s
optionally replaced by halo, OH, NH;, a leaving group, a protecting group and €.
salkyl, whereimn at least one H of the {galkyl is oplionally replaced by halg, OH, a

lcaving group, a proteciing group,

and wherein at least one CHy of the (-CH:h.»-CHs 18 optionally replaced
with C{(O), G, S, SO», or NH, NH-C galkvl, N{Csalkvi},, wherein at least one H
of the Cygalkyl 1s optionally replaced by halo, OH, NH,, a leaving group, a

protecting group,

and wherein at least one CHy of the Csgeycloalkyl 1s optionally replaced by
C(O), O, S, 8Q,, or NH, N-Cgalkyl, wheremn at least one H of the Cjgalkvi 1s

optionally replaced by halo, OH, NH-, a leaving group, a protecting group,

wherein at least one halo 1s optionally replaced with a radionuclide or a

Huorescent tag.
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{3824] In another embodiment, the mnvention 1s a compound of the Formula 7b:

L —=M
R2
\ /
R> 'T'
R® (7b)

and pharmaccutically acceptable salts and siercoisomers thereot,
wherein:

[.is Nor CR”:

M is N or CR”;

R’ is H, a protecting group, a leaving group, halo, or CHj;

R* R’ R’ and R® arc independently H, OH, halo, NH;, CHs, SO, NO», a Ecawmg
oroup, a protecting group, aryl, heteroaryl, NHR ', N{R"*}, Csgcyeloalkyl, ((CH )i

wherem R 1s CHj, aryl, H or heteroaryl,

. | s 12 |

wherein at least one H of (-CH»).0-R° Cigeveloalkyl, aryl, or heteroaryl,
is optionally replaced by halo, OH, NH;y, a leaving group, a protecting group and
(ysalkvl, wherein at least one H of the Cyalkyl 18 optionally replaced by halo,

OH, NHb», a leaving group, a protecting group, and

wherein at least one CHo of (+CHa)io-R 7 is optionally replaced with C{O),
O, 8, 5Oy, or NH, NH-Cgalkyl, N(Cygalkyl), wherem at Icast one H of the €y
salkyl 18 optionally replaced by halo, OH, NH,, a lcaving group, a protecling

STOUp,

and wherein at least one CH, of the Cigeveloalkyl 1s optionally replaced by C(O),
0, 5 or NH, N-Cigalkyl, wherewn at teast one H of the (i galkyl 15 optionally replaced by

halo, OH, a leaving group, a prolecting group,

wherein at least one halo 1s optionally replaced with a radionuchde or a Huorescent
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3025]  In avother erabodiment, the mvention 18 a compound of the Formula 7¢;

E_--..::-E‘v*'i\P
//
\ {(J
RS T
X

A (76)

and pharmaceutically accepiable salts and sterecisomers thereof,
wherein:

L is N or CR’;

M is N or CR";

PisNorCR:and

(3 is N or CR®:

X 18 a bond or 1s Crgalkyl, wheremn at least one carbon 18 optionally replaced by
C{O), O, §, SO,, or NH, NH-C;alkyl, and whercin at least one H of (igalkyl 18
optionally replaced by halo, OH, O galkyl;

g . . ‘ . . . S
R” 18 H, a protecting group, a leaving group, OH, NH;, N{(Cisalkyl),, aryi or
heteroaryl, wheremn at least one H of the aryl or heleroaryl 1s optionally replaced by SOy,

‘

NH;, or Ci4 alkyl, wheremn at least one H of the (i alkyl 1s opltionally replaced by (s
scycloalkyl, wherem at least one CH, of the Cygeycloalkyl 1s optionally replaced with O,
OH, S, 8H, NH, N~ galkvl;
3 45 1y § . o vy — 13 13 s ‘
R and R7-R” are independently H or (<CHh2-R7, wherein R is an azide or an
aikvne,
wherein at least one H of (-CHy).»-R7 is optionally replaced by
(OH, NH,, and Cigalkyl, wheremn at least one H of the Ciealkyl 1s optionally

replaced by OH, NHj, and
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wherein at feast one CHs of (-<CHo ) =R g optionally replaced with C{(O), O, S, 50, or
NH, NH-{j_galkyl, N{{;_galkyl},, wherein at least one H of the {y_galkyl 1s optionally
replaced by OH, NH:.

JU26] o another embodiment, the mvention 1s a pharmaceutical composition {or i vivo
imaging of amyloid deposits and tau tangles, comprising {(a) the compound of any of the
Formulas heremn and/or shown m Claims 1-43 and (b} a pharmaccutically acceptable

carrier.

80271 In another embodiment, the mvention 1s a method of diagnosing Alzheumer's
i3isease or a predisposition thereto in a mammal, the method comprising: a) administering
to the mammal a diagnostically effective amount of a radiolabeled compound of any of the
Formulas herein, wherein the compound passes the blood-brain barrier and preferentially
binds 1o amylowd plagues and/or tay tangles 1 a brain tssue and wherein the compound 1s
selected from the group consisting of radiolabeled compounds of formuula 7, for example;
b} allowing the compound to distribute mto the bramn Gssug; and ¢) imaging the brain
tissue, wherem an mcerease 1 bindig of the compound to the brain tissue compared 1o a
normal control level of binding mndicates that the mammal 1s suffering from or is at risk of

developing Alzheimer's Disease.

3028]  In another embodiment, the mwvention 18 a method of diagnosing Alzheimer's
i3isease or a predisposition thereto in a mammal, the method comprising: a) administering
to the mammal a diagnostically effective amount of a radiolabeled compound of any of
Claims 1-43, wherein the compound passes the blood-brain barrier and preferentially
binds to amyloid plagues and/or tau tangles 1n 4 brain tissue and wherein the compound 18
selected from the group consisting of radiolabeled compounds of formula 1; b} allowmng
the compound to distribute mto the bramn tissue; and ¢) imaging the brain Lissue, wherein
an mcrease m binding of the compound {0 the bram tissue compared 1o a normal control
fevel of binding mdicates that the mammal 1s suffering from or is at nisk of developing

Alzheimer's Disease.

DETAILED DESCRIPTION

100291 "Halogen” or "halo” means F, Cl, Brand L

10
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0038]  "Alkyl" means a saturated monovalent hydrocarbon radical having straight or

branched moicties. Examples of alkyl groups inchude, but are not limited to, methyi, ethyi,

n-propyl, isopropyl and t-butyl,

1831 "Alkenyl” means an alkyl moteties having at least one carbon-carbon double
bond wherein alkvi 13 as defined above. Examples of alkenvl include, but are not linmted

to, ethenyl and propenyl.

190321 "Alkynyl” means alkyl moieties having at least one carbon-carbon triple bond
wherein atkyl 1s as defined above., Examples of alkynyl groups include, but are not limited

to, cthynyl and 2-propynyl.

00331 TAlkviene” or “alkenvienyl” means a saturated, divalent hydrocarbon radicals

L.e., generally present as a bridging or linking group between two other groups, having

straight or branched moicties. Examples of alkylene groups include -CHjy-{methyiene); -

CH,CHy-(ethylene); -CH>CHLCHy-(propylene), -CH{CH)CH,-(isopropylene) elc.

00341 "Amino" means a nitrogen moicly having two lurther subsiituents where a
hvdrogen or carbon atom 1s attached o the mitrogen. For cxample, representative anmingo
ZTOUPS inchude -NH*., "NHCHg "N(CHg}y, "NHC/_z-IﬂkyL "N(C‘_)*”dﬂ\}'n? and the hike,
Unless mdicated otherwise, the compounds of the mvention contaimning ammno moiclies
may include protected derivatives thereof., Suttable protecting groups for amino moietics

mclude acetyl, fert-butoxycarbonvl, benzyloxycarbonyl and the like.

U35 "Aryl" means an orgame radical denived from an aromafic hydrocarbon by
removal of one hydrogen, such as phenvi, naphthyl, mdenyl, indanyl and fluorenvi.

"Aryi" cncompasses fused ring groups wherein at least one ring 1s aromatic,

[3036]  "Cyceloalkyl” means non-aromatic saturated cyclic alkyi moicties consisting of
one or more rings, wherein satd rings (i more than one) share at least one carbon atom,
wherein alkyl 15 as defined above., Examples of eycioalkyl mclude, but are not hnmuted to,
cyclopropyl, cyciobutyl, cyclopentyl, cyclobexvl, cycloheptyl, bicvelo~-{3.1.0]-hexvi,
bicyclo-{2.2. 1 |-hept-1-yl, norbornyl, spivo{d.5ldecyl, spiro{4.4inonyl, spiro{4.3]octyl,

apiro{4.2 theptyl and adamantanyl.

i1
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30371 “HaloC-6alkvl” means a Ci-6alkyl group thal 1s substituled with at iecast oune
halogen atom on a carbon atom of the alkyl group. Non-cxclusive, representative
cxamples of such haloCi-galkyl mcelude F-CHp-, F-CHyCHy-, F-CHyCHRCHz~-, CHIEFS-,
CHF,CH,-, CHF,CH,CH,-, Br-CH,-, Br-CH.CH,-, Br-CH,CH,CH,-, CHBro-,
CHBrCH,-, CHBnCH,CH,- and the like,

U381 "Heterocyelic” or "heterocycloalkyl” means a non-aromatic cyclic groups
consisting of one or more rngs, wherein the rnings (i more than one} share one or two
atoms and cach ring contams up to four heteroatoms (1. from zero (o four heteroatoms,
provided that at least one ning conlaimns at least one hetercatom). The heterocyche groups
of this mvention can also include ring systems substituted with one or more O, S{O o,
and/or N-R'Y as heteroatoms, wherein R™ is as defined herein, and wherein the subscript
"(-27 of S{0O)., represents an mnteger of 8, 1 or 2. Thus, S{U), represents the group
consisting of S, S(=0), and S{0O),. Examples of non-aromatic heterocyclic groups are
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, azepinyl, piperazinyl, 1,2,3,6-
tetrahydropyridinyl,  oxwanyl,  oxetanyl,  tetrahydrofuranvl,  tetrahydrothienvi,
tetrahydropyranyl, tetrabydrothiopyranyl, wmorpholino, thiomorpholing, thioxanyi,
pyirolinyi, indolinyl, ZH-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanvl, pyrazolinvi,
dihydropyranyvl,  dihvdrothienyl,  dihydrofuranyl,  pyrazolidinyl,  mmdazohnyi,
umdazohidinyl, 3-azabicyclo]3.1.0lhexanyl, 3-azabicyciol4.l.0}heptanyvl, gquinolizinyi,
guinuchdinyt, i 4-dioxaspirof4.5decyl, i, 4-dioxaspirol{4.4 jnonyl, 1,4~

dioxaspiro{4.3joctyl and {,4-dioxaspirof4.2 jheptyl.

0039]  "Heteroaryl” means an aromatic group contamning one or more hetercatoms (G, S,
or N}, preferably from one to {our heteroatoms. A heteroaryvl may be a monocyelic or a
polveyclic group. Examples of hetercaryl groups are pynidinyl, pynidazinyl, 1ondazolyl,
pyvrimudinyi,  pyrazolyvl, (niazolyl, pyrazmyi, gumolvl,  1sogumolvl, 1,2.3,4-
cirahydrogumolyl, tetrazolyl, furyl, thienyl, soxazolvl, thiazolvl, oxazolyl, 1sothiazoly

tetrahydroguinolyi, tetrazolyl, furvl, thienyl, soxazoivi, thiazolyl, oxazolyvl, 1sothiazolvi,

pyvirolyl, 1mdolyl, benzimidazolyl, benzofuranvi, indazolyl, imdolizinyl, phthalazinvi,

triazinyt, 1,3, 53-riazainyl, somdolyl, purinvi, oxadiazolyl, thiadiazolyl, f{urazanyi,
benzofurazanvi, cnzothiophenyl, benzotnazolyl, benzothiazolyl, benzoxazolyi,

quinazolinyl, gumoxalinyl, naphthynidinyl, dihydrogumolyl, tetrahydrogumolvl,

dihydrotsoguinolyl, tetrahydroisoguinoivi, benzoluryl, furopyridinyl, pyrolopyrimidinyd
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and azawdolyl. o cerlam aspects of the present application, the heleroaryl 15 a 4-

substituted-1H-1,2-3-triazol-1-vl.

i H As used herein, where a divalent group, such as a linker for exampic, 18
represented by a structure —A-B-, as shown below, 1t 18 intended to also represent a group

that may be attached i both possible permuutations, as noted 1 the two structures below.
=~ ABE may also be B-AE

» 6 WD 10Ny 6
(00411 For exampie, when a divalent group such as the group “-N{R (O 1s
provided, for example, the group s intended to also include both the divalent group

N(R'YC(O)- and also the divalent group -C{ON(R')-

(00421 The substitucnts or the groups Cygalkyl, Cigcycloalkyl, CspeveloalkylC i salkyi,
Co.garyi, Cagarvioxy, CaigaryiCy 4alkyl, heteroaryl, beleroarvioxy ete ... of the variables
RY R*, R, R®, R’ R®, R', R®, R” and R" arc also optionally further substituted by
substituents selected from the group consisting of amino, halo, cyano, nitro, hyvdroxyl,
-SH, -SCigalkyl, -C{O}NH,, -{(8INH, haloC-salkyl, perhaloCi-galkyl, Cigalkyl,
Cigeveloalkyl, Cappeyeloalkyl, Cqsarvl and heteroarvl.

10043] For example, m certain aspect of the present application, the heterparyl
substituent 1s a 4-substituted-1H-1,2-3-triazol-1-yvl. In the radiciabeled compounds of the
present application, a radionuchde may be attached to an aryl group of the compound of

Formula {, as in a 2- "F-'carbazole derivative such as the compound represented as:

/ v RE
!
A \
R4 ! 26
A
R

18 - - - P

or a 2~ "F-fluoroethyl)-‘carbazole, 2-("F-fluoromethvi}-‘carbazole, a —C-methoxy-

group, for example, and/or the radionuclide may be attached to any one or more of the
: ol 52 13 B4 B 16 Bl BS RO 15 . 18

variables R', R°, R’ R%, R7, RY, R', R®, R” and R by way of a “F-fluoroethyl- group, a

PE-fluoromethyl- group, a | C-methoxy- group, 4-[('*F-fluoroethyl}-1H-1,2-3-triazol-1-

13
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yll-ethoxy- group, 4-[("°F-flucroethyl)-1H-1,2-3-triazol-1-yi}-propyloxy- group, a "I, a

124y 125 i34 , , ,~
{,a “lora 'Igroup, and the like. Unless otherwise noted, a compound represented as

bemng substituted by an atom, such as the genenc representation by the atom tluonne m K-
CH,CH,-("carbazole) or F-CH.CH,O-("carbazole), for example, i1s mtended to cover both
. . 15 . \ , 18 . . .
the naturally occurring element ~F (fluorine-19) as well as the *F (fluorine-18) isotope(s)

of the element itself

30441 The torm "optionally substituted” or "substituted” refers to the specific
substituents or groups wherein one to {our hydrogen atoms i the group may be replace

by one 1o four substituents, for example, independently selected from the substituents
armmino, halo, c¢vano, niro, hvdroxyl, -SH, -SCigalkyl, -C(ONH,;, -C(S)NH-,,
haloC-qalkyl, perhaloC~galkvl, Cigalkyl, Cigcycloalkyl, Csacycloalkyl, Cgigaryl and
heteroarvl, or as specifically disclosed herein,  In addition, the substituents may also
mclude alkyl, aryl, alkylene-arvi, hydroxy, alkoxy, arvioxy, perhaloalkoxy, heterocyclyl,
azido, amino, guanidino, amuding, halo, alkylthio, oxo, acylalkyi, carboxy esters, carboxyi,
carboxarmdo, acyloxy, aminoalkyil, alkylanmuooaryl, alkylamunoalkyl, alkoxvarvi,
arylamino, phosphono, sulionyl, carboxamidoaryi, hydroxvalkyl, haloalkyl, alkoxyalkyl
and perhaloalkyl.  In addition, the term “optlionally substituied” or “substituied” mn
reference to the variables R', RY, R, R®, R°, R®, R', RY, R” and R', includes groups
substituted by one to four substituents, as identilied above, that further comprise a positron
or gamma enuiter. Such positron emutiers mclude, but are not himuted o, e, PN, PO,

84 123y 124y 1257 131 77
F,OOLOL L 7 'land T'Br

13845]  The term "radiolabeled compound” as used herein refers to compounds having an
atom or group that may provide a radiolabel or may be converted {0 a radiolabel, such as
from a non-radiocactive atom to a radionuclide that 1s active, such as for example, e, PN,
P, BRI 2 MY and B In addition, for the purpose of the present application,
such “radiolabeled compound” may also refer to an atom or a group, that comprises a non-
active nuclide, such as a halogen, such as 'F for example, wherein the compound may be

used and admunistered 1n a therapeutically effective amount,

{346] Compounds of the Formulas disclosed heremn may have optical centers and
therefore may occur 1n diffcrent cnantiomeric and diasiercomeric configurations. The

present mwvention includes all enantiomers, diastereomers, and other slercoisomers of such

{4
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compounds of the Formulas disclosed heremn, as well as racemic compounds and racemic
mixtures and other mixtures of stereoisomers thercof. Pharmaceutically acceptabie salis
of the compounds of the Formulas disclosed herern include the acid addition and base salts
thereof. Suitable acid addition saits are formed from acids which form non-toxic salts.
Examples include, but are not imiled to, the acclate, adipate, aspartate, benzoate, besylate,
bicarbonate/carbonate, bisulphate/sulphate, borate, citrate, formate, fumarate, gluconate,
glucuronate, hydrochlonide/chioride, hydrobromide/bromide, hydroiodide/iodide, lactate,
malate, maleate, malonate, mesylate, methylsulphate, naphthylate, oxalate, palmuitate,
phosphate/hydrogen phosphate/dihivdrogen phosphate, pyroglutamate, salicylate, stearate,
syccinate, sulionate, tarirate, tosylate and trifluorcacetate salis.  Swuitable base salls are
formed from bases which form non-toxic salts, Exampies mclude, but are not limited to,
the aluminum, arginime, benzathine, calcum, chohline, diethylamine, dioclamme, glycine,
fysing, magnesium, potassium, sodium, tromethamine and zinc salts, Henusalis of acids
and bascs may also be formed, {for example, henusulphate and hemicalcium salts, For a
review on suitable salts, sce Handbook of Pharmaccutical Salts: Properties, Selection, and
Use by Stahl and Wermuth (Wiley-VCH, 2002}, Pharmaccutically acceptable salls of
compounds of the Formulas disclosed herem may be prepared by one or wmore of three
methods: (1) by reacting the compound of the Formulas disclosed herem with the desired
acid or base; (1) by removing an acid- or base-labile protecting group from a suilable
precursor of the compound of the Formulas disclosed herein; or (11} by converting one salt
of the compound of the Formulas disclosed herem to another sall by the reaction with an

appropriate acid or base or by means of a suutable 1on exchange column,

13047] In another ecmbodiment, the imaging 1s by employing a fluorescence umaging
techmque or a nuclear imagig techmque selecied from the group consisting of positron
cnission tomography {(PET) and single photon emission computied tomography (SPECT),
the fluorcscence mmaging technigue and/or nuclear imaging techmque for monitoring or
visualizing a distribution of the radiciabeled or tagged compound within the brain or

within a portion thereol.

048] in another embodiment, the wmvention 18 a method for treating a disease or
conditton, 1y a mammal wm need thereol, selecied from the group consisting of anxiety,
depression, schizophremia, Alzhermer's Disease, stress-related disease, panic, a phobia,

obsessive compulstve disorder, obesity, post-traumatic stress svndrome, or epilepsy

{5
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comprising adomnistering to the mammal a therapeutically effecltive amount of the

compound of formulas 7-8.

3049] In one embodiment, there 1s provided a radiolabeled comapound of the formula:

R?
) L-:::-M\P
2 /)
\ Q
RS A
R4 ;J(

and pharmaceutically acceptable salts and stercoisomers thereof,
wherein:
s Nor (R

M is N or CRS:

LA
i

P is N or CR’: and
O is N or CRY;

X 18 a bond or 18 Ci4alkyl, wherem at least one carbon 1s opltionally replaced by
C{O), O, 5, S, or NH, NH-Cgalkyl, and wherein at least one H of igalkyl 1s

optionally replaced by halo, OH, Cysalkyl;

G . , . , -
R” 18 H, a protecting group, a leaving group, an axde, an alkyne, OH, halo, NHo,
N{Ci.galkyl)y, aryl or hetercarvi, wheremn at lgast one H of the arvl or hetercaryl is
optionally replaced by halo, SG,, NH,, or 4 alkyl, wherem at least one H of the Cyg

alkyl 15 optionally replaced by halo, or Ciscycloalkyl, wherein at least one H of the Cs.

scycloaikyl 1s optionally replaced by halo and wherein at least one CH, of the (s

scycloalkyl 1s optionally replaced with O, OH, §, SH, NH, N-Cjgalkyl;

R'-R° are wmdependently H, OH, halo, NH,, CH;, 50,, a leaving group, a
. . NI 12 NIy o | a2
protecting group, aryl, heteroaryl, NHR®, N{R ™} Csecycloalkyl, (<CHy i 0-R7°, wherein

17 s ey
B 15 CH;, aryl, H or heteroarvl,

{6
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o o erE - 312 o

wherein al least one H of (<CHy)y.2-R7 Cageycloalkyl, aryl, or heteroarvi,
15 optionally replaced by halo, OH, NH,, a leaving group, a protecting group and
Crgalkyi, wherein at least one H ol the Cgalkyl 18 optionally replaced by halo,

.’

(OH, NH,, a leaving group, a protecting group, and

wherein at least one CH» of (--{LTHQ};_;_;;-RH 1s optionally replaced with C{O),
O, 8, SO, or NH, NH-Cigalkyl, N{C.salkyl}),, wheremn al least one H of the €.
satkvl 1s optionaily replaced by halo, OH, NH», a leaving group, a profecting
STOUP,

and wherem at least one CHy of the Ciseycloalkyl s oplionaily replaced by

G

{0y, O, S or NH, N-Caalkyl, wherein at least one H of the Cy_qalkyl 15 optionally

replaced by halo, OH, a leaving group, a protecting group,

wherein at least one halo i1s optionally replaced with a radionuchide or a {luorescent

tag.
OG5S0 in another embodiment, the mvention 1s a compound of the formula:

and pharmaccutically acceptable salts and siercoisomers thereot,
wherein:

[.is Nor CR”:

M is N or CR”;

X 18 a bond or 1s Cyaalkyl, wherein at {east one carbon 1s optionally replaced by
C{, O, 5, SO, or NH, NH-Cigalkyl, and wherein at least one H of Cigalkyl 1s
optionaily replaced by halo, OH, i galkyl;

R’ is H, a protecting group, a leaving group, an azide, an alkyne, OH, halo, NH,.
N{Cygalicvi), arvl or heleroaryl, wherein at least one H of the arvl or heleroaryl s

17
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optionally replaced by halo, SO;, NH», or (g alkyl or Cs alkyl, wherein at least one H of
the Ci¢ alkyl 18 optionally replaced by halo, or Cigeveloalkyl, wherein at least one H of

the Csgeycloalkyl 1s optionally replaced by halo and wherein at least one CHz of the .

scycloaikyl 1s optionally replaced with O, OH, &, SH, NH, N-C galkyl;

N R S . . - - . I - . .
R* R R and R® are independently H, OH, halo, NH», CH;, 803, a leaving group,

e rrl2 wirplh - ey 12
a protecting group, aryl, hetercaryl, NHR', N(R 7 Ciseycloatkyl, ((CHpip-R77,

wherein K7 18 CH;y, arvi, H or heteroaryl,

: | . 2 |

wherein at least one H of (-CH)o-R7° Cigeyeloalkyl, aryl, or heteroaryl,
is optionally replaced by halo, OH, NH,, a leaving group, a prolecting group and
{j.gaikyi, wherein at least one H of the (yalkyl is optionaily replaced by halo,

OH, NHb», a leaving group, a protecting group, and

. : NEY S INY R g% 12 . ' : ' . g
wherein at teast one CH» of (-CHj)i2-R 718 optionally replaced with ({0},
(O, S, SO», or NH, NH-C;qalkyl, N(Cgalkyl),, wherein at least one H of the ).
salkyvl 18 optionally replaced by halo, OH, NH,, a leaving group, a proteciing

STOUp,

and wheremn at least one CH; of the Cygeyeloalkyl 1s optionally replaced by
C{O), O, S or NH, N-C.salkyl, wherem at least one H of the €y galkyl 1s optionally

s

replaced by halo, OH, a leaving group, a protecting group,

wheremn at least one halo is optionally replaced with a radionuchde or a

fluorescent tag.

ST in another embodiment, the mvention s a compound of the formula:
=M
R N
i |
R X

and pharmaceutically acceptable salts and siercoisomers thereof,

wherein:

¥
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LisNor CR™:
M is N or CR®

X 18 a bond or 1s Cyalkyl, wherein at lecast one carbon is optionally
replaced by C{O), O, §, SO,, or NH, NH-C, galkyl, and wherewn at least one H of

»

{1.salkyi 1s optionally replaced by halo, OH, C galkyi;

R” is H, a protecting eroup, a leaving group, an arzide, an alkyne, OH, halo,
NHy, N{Cgalkyl)y, aryl or hetercaryl, wherein al least one H of the aryl or
heteroaryl i1s optionally replaced by halo, SG,, NH,, or (4 alkyl or €4 alkyl,
wheremn at least one H of the C,¢ alkyl 15 oplionally replaced by halo, or Cs.
scycloaliovl, wherein at least one H of the Csgcycloaltkyl 1s optionally replaced by
halo and wherein at least one CHy of the Ciseycloalkyl s optionally replaced with

O, OH, §, SH, NH, N-Cgalkoyl;

R” is a bond or is at least one of (3, 5, C{0), SO, NH, N-Cigalkyl, (TH)
12, wherem at Ieast one C of {CH»)iop 18 oplionally replaced by C{O3, O, 5, SO,
NH, N-Cigalkyl and wherein at least one H s optionally replaced by Cigalkyl or
halo,

29 ,
R 18 arvl or heteroaryl;

R 18 H, OH, halo, NHy, CHs, S{3;, a lecaving group, a protecting group, (-
CH;{}}..; -_tg-CHB, Cg-gcyci(}aiky L

wherein al feast one H of the (-CH»)ip-CHs or the Csgeveloalloyl 1s
optionaliy replaced by halo, OH, NH-, a lcaving group, a protecting group and 4.
satkvi, wherein at least one H of the Cgalkyl is optionally replaced by halo, OH, a
leaving group, a proteclting group,

and wherein at least one CHy of the (<UHy)0-CHs 1s optionally replaced
with C{(O), O, 5, 5O, or NH, NH-Cpalioyi, N{C galkyl}),, wherem at least one H
of the Cixalkyl 18 optionally replaced by halo, OH, NH;, a leaving group, a

protecting group,

and wherein at least one CH; of the Cqgeyeloalkyl 1s optionally replaced by
C(O), O, 5, 5Oy, or NH, N-Csalkyl, wheremn at feast one H of the Cgalkyl 1s

optionally replaced by halo, OH, NH,, a leaving group, a protecting group,

19
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wheremn al least one halo 1s optionally replaced with a radionuchide or a {luorescent

tag.

10052]  In another erabodiment, the mvention 18 a corapound of the formula:

L —M
R /
N
R’ |
R9
and pharmaceutically acceplable salts and stereoisomers thereof,

wherein:
LisNor (R
M is N or CR”:
R’ is H, a protecting group, a leaving group, halo, or CHj;

e 3 s ,., - - ~r ey - ,,
R°, R, R and R” are independently H, OH, halo, NH,, CHs, S, a leaving group,

] | At 12 arp 12 1 © Nty 12
a protecting group, arvi, heteroarvi, NHR'™, N{(R'") Cigoveloalkyl, (<CHoli-R

g

o 12 r e -
wherein R 7 1s CH;, arvl, H or heteroaryl,

. T RS
wherein at least one H of (-CHp)2-R7 Cageycloalkyl, aryl, or heteroaryi,
15 optionally replaced by halo, OH, NH,, a leaving group, a protecting group and

Crgalkyi, wherein at least one H ol the Cgalkyl 18 optionally replaced by halo,

(OH, NH,, a leaving group, a protecting group, and

wherein at least one CH» of (“’{EHQ}]_}Z“R}LZ 1s optionally replaced with C{O),

O, 8, SO, or NH, NH-Cigalkyl, N{C.salkyl}),, wheremn al least one H of the €.

satkvl 1s optionaily replaced by halo, OH, NH», a leaving group, a profecting
STOUP,

and wherein at least one CH: of the Cigeycloalkyl 1s optionally replaced by C(O),

{3, 5 or NH, N-Cysalkyl, wheremn at least one H of the C_galkyl 1s optionaily replaced by

halo, OH, a leaving group, a protecling group,
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wheremn al least one halo 1s optionally replaced with a radionuchide or a {luorescent

tag.

13053]  In another embodiment, the mvention 1s a compound of the formula:

L-.:::M\P
//
\ {J
R T
X

and pharmaccutically acceptable salts and stercoisomers thereot,
wherein:

LisNor {Z‘R_Sg

M is N or CR" :

PisNor CR': and

(Jis N or CR”;

X 15 a bond or 1s Uy aalkyl, whercin at least one carbon 1s optionally replaced by
C{(h, O, S, SO,, or NH, NH-Cisalkyl, and wherein at least one H of Cigalkyl is

optionally replaced by halo, OH, O galkyl;

R’ is H, a protecting group, a leaving group, OH, NH,, N(Cisalkyl), arvl or
heteroaryl, wheremn at least one H of the aryl or heteroaryl 1s optionally replaced by 50s,
NH,, or C4 alkyl, wherein at least one H of the €4 alkyl 1s optionally replaced by Ca
scycloalkyl, wherem at least one CH, of the U5 gcycloalkyl 18 optionally replaced with O,

OH, S, SH, NH, N-C palkyl;

~ 5 8 R | , . ]"‘ " 1’-‘ . ,
R” and R7-R” are independently H or (-+CH;).»-R 7, wherein R 1s an azide or an

alkyne,
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wherein at least one H of (-CHy)1o-R7 is optionally replaced by
OH, NH,, and Cygalkyl, wheremn at lcast one H of the Cygalkyl 1s optionally

replaced by OH, NH,, and

wherein at least one CH, of (-(',fE%EQ}]__ig-{E{” is oplionally replaced with (O}, O, 5, 8Os, or
NH, NH-Cygalkyl, N{C qalkvi},, wherein at least one H of the Cysalkyi 1s optionally
eplaced by OH, NH,.

0034]  In another emabodiment, the wvention 18 a pharmaceutical composition for m vivo
imaging of amyloid deposits and tau tangics, comprising {a) the compound of any of the

Formulas above or shown in Claims 1-43 and (b) a pharmaceutically acceptabie carnier,

[055]  In another embodiment, the mnvention 1s 4 method of diagnosing Alzheimer's
D)isease or a predisposition thereto i a mammal, the method comprising: a) adounistering
to the mammal a diagnostically ctiective amount of a radiclabeled compound, wherein the
compound passes the blood-brain barmer and preferentially binds to amyiowd plagues
and/or tau tangles in a brain tssuc and wherein the compound 18 seiccted from the group
consisting ol radiolabeled compounds of formuda 7, for example; b) allowmg the
compound to distribute into the bramn fissue; and ¢} unaging the brain tissue, wherein an
imcrease m binding of the compound o the brain tissue compared to a normal control level
of bmnding mdicates that the mammal 15 suffenng from or 18 al risk of developing

Alzheimer's Dhisease,

[3056] In another embodiment, the mvention 1s 4 method of diagnosing Alzheimer's
D)isease or a predisposition thereto i a mammal, the method comprising: a) adounistering
to the mammal a diagnostically effective amount of a radiolabeled compound of any of
Clanms 1-43, provided below, wherein the compound passes the blood-bramn barmer and
preferentially binds to amyloid piagques and/or tay tangles m a brain tissue and wherein the
compound s selected from the group consisting of radiolabeled compounds of formula 7,
for example; b allowing the compound to distribute into the brain tissue; and ¢} unaging
the brain tissue, wherein an wmcrease in binding of the compound to the bram lissuc
compared o a normal control level of binding mdicates that the manumal 1s suffering from

or 18 at risk of developing Alzhenmer's Discase.

=
!
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{087 In another embodiment, the present mvention 1 a method for imaging and
detection of sentle plagues and/or neurofibrillary tangles in a bram tissue, the method
comprising ireating the tissue with a compound of formulas 7-8 for detection of

neurological disorders.

{OOSK] The neurological disorder may be detected by measuring the affinity of

compounds of formulas 7-8 for tau aggrerates.

R in one embodiment, the detection may be by gamma imaging with PET or

SPECT.
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- Name Compound and Reference {arget Binding i
Affinity
{Congo Red NHz - AP monomer | ICs0: 2-10 uM
! @N{‘N
0=5=0
CUNa
2
Anal. Biochem, 2006, 356, 265-272; 7
Riod. Chem. 2808, 280, 5892-53941]
Curcumin A~ %Awﬁl’\ PPN A monomer | 1Cse 10-20 uM
O™ u'\‘r""*\ori
OMe Opie
Anal. Biochem. 2086, 356, 265-272; J.
Biol. Chem. 28G5, 280, 5892-5901
ANS @\ AP monomer | 5o > 100 yM
MH SCuH
Anal. Biochem. 2006, 356, 265-2772

- Thioflavin T

. AD monomer

1 sq: >500 uM

- Todinated

- Flavone

----------------------------------------------------------------------------------------------------------------------------------------------

m
//‘ ’/"r\

N \ E:
I N R = NHMe,

N, G,
® O

| AB4D

- aggregates

Ki=13nM
{-NMe2)to 72
nd (-OH)
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- aggregates

WO 2013/176698 PCT/US2012/061912
- | J. Med Chem. 2005,48, 72537260 | |
Pyridvi AD librils Kd=7.5-9nM
Styrens '

J. Med. Chem. 2087,50, 2157-2165
' Diaryl /_f& R AP plaques | Kd=~10nM |
acetylenes !\,.f, O '

OO H,CH - O-CHACH, F

Bivore. Med. Chem. 2007, 17, 3581-

3584 5
Thiophene AB 1-42 Ki=3.9-14nM |
chalcones AZETCLAtes

O RR =H,Me

Rioorg. Med. Chem. 2067, 15, 68(2-

6304
- Aurones NHMe AR 1-42 Ki = 1.24 oM

. Benzoturan

OH
eas Y 1/
e = Ny

AP fibrils
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Table I: Known AD positive fluorcscent dyes and imaging agents
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Table 2: Examples of compounds useful for detectine AD biomarkers in vive, These

compounds mav be radigiabeled or be “cold”.
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1 3068] Other embodiments of the present mvention wnchude the followmg Table 3

------------------------------------------------------------------------

--------------

------------------------------------------------------

- oid

MW 360.3 214.2 144.3 228.3
CLogP 3.2 2.8 3.6 3.4
KD (tay) | 150M 32nM 30 oM
selectivity - 16x%
;  28x 14x 17X
- {taw/Ab)
GM 6%
fntensity ; ;
- 28% 8%  14%
{comp. with | ‘ 5
W372)
backeround 18
{normal . : .
 brain 61 49 97
 32566) ' ' '
 PSL/mm2
Tx/taw/amy] ves yes
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1D RG7 P8G5 §703 1794
e s B A
Brain ves {3 rats, 3 ves (2 rats, 2 Yes yves {4 rats, 4
uptake mice} mice} mice)
i Vive | Yes
‘ 15, 30 min 1S min = 3, 15,30 min

- metabolism |

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________

in vive
. metabolism |

: one day

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________

sgmewhat

human stable (less :
- stable
- hepatocytes | polay =
metabolite)

e VEes yes yes Ves
45 brain | i E ;
| - done ; ;  done
pangi ’ a ; e
doubie
i Ves
- staining
AchK o .
L | <5{% at 1§
- activity 6 ulM o S uM
(105Y) i
M I Leeriavnmacel
MAO 0% (1 uM) 0% (1 uM) 16% (1uM) MAO 19% (1 uM)
nhibIOn a0 | MAO-A A MAO-A
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0% (1 uM) 0% {1 uM) 0% {(1uM)} MAG- 0% {1 uM)
MAO-B  MAO-B B MAO-B
NET, ol TuM

E Norepmephring
transp.{49%}

: : | : Dopamine
NS transp.(34%}
selectivity Glutamate,
panel NMDA (44%)
: E i E Monoamimne
transp.{41%}
Serotonin 5+

HTZ¢ (33‘%

SDL-18,

o - #22639-1 (5
MDS - SDL-20, =

5 y g {argets at 2
SR /quote | #22673 .

- More

concentrations)
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Other embodiments of the present invention include the following Tablie

----------------------------------------------------------------------------------------

ED Stucture

_______________________________________________________________________________________

MW

compound
(b
staining

{100 uli)

- KD
{amvyioid)

T734

R ==~

| 257.31 |

blue/creen,
1ant,

{}her-

1733

3.4

blue/green.
Taﬁ"o

{Other-

1728

fd
LA
':-3
f a2

oreen/blue.
Taut,

{}her-

1726

3.3

green/blue.
antt+,

{ther+

1687

2433 |

2.8

blue,
T anttt,

Ab++

443
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N\ | 2302 blue
T686 \ 2.9 Tan+
0 A Other+
N : '
. \_/ ' ,
i F e | -
1668 | 0 N 2443 | 34 | Tap- Ab+
(62 ] it will be understood that the halogen of these carbazole-based compounds, for

. . . . . . . P : | 1% |
cexample, F, may be radioactive or it may be “cold.” In particular, 1t way be "F. Other

R S a Pl 3y 150 181 6l 620 6do 67pe 68
suttable radicactive atoms may inchude 'C, N, 7O, °F, V'Cu, 7Cu, T Cu, V'Cu, T(Ga,

1 T

124y 125y 131y 99 75y 153 4 32
7L L 7Te, UBr, 7Gd and TP,

For example, radiolabeled compounds may imclude:

—N
B : 18
18 N7
—N
\/\/@Q/)
18F N
H

7\
—e
7
N
g_nc“‘o
()
z/iz
S

U063 {ompounds of the present invention may also be precursors:
\ / \ /)
a) 18F_’ KzCO3, K222 1000
AN N ’
| H b) Fe, HCO,H, 100C A ﬁ
~Z > | P
O,N° N 18F N
T807P (precursor) 18F_T807

Other precursors may mclude:

41
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=N N —N
OsN N O2N -~ O2N N
: H O b -
| 003641 Compounds of the present mvention may also be:
—=N N—
\_/ \_/
21 H | O H |

N\ / N N
R | i
21 N ~
H RACTE
wherein Rz 18 halo or a radionuchide.
HO06S] When mjected mtravenously into mice, the Carbazole based compounds;

particular TRO7, TREOS and T794 have shown excelient bramn uptake. These compounds
also display high binding affimity to tau fibrils. Autoradiography using the present
compounds demonsirated labeling of NFTs m AD braim sections. Fluorescence assay data
shows the binding ability of these agenis to tau aggregates and AP fibnils, In
neuropathological staming, compounds of the present mvention staned amylowd plagues

and/or tau aggregates.

66 ] in another cmbodiment, the present mvention relates to compounds and
compositions which comprise the formulac as disclosed heremn, wherein the compound 18
an amyloid and/ or tay protem binding compound. An amyloid and/or tau protein binding
compound of the mvenition may be administered {o a pationt m amounts suitable for
vive mmaging of amylowd deposits and/or N1TFs, and distinguish between neurclogical

tissue with amyvlioid deposits and/or NTfs and normal neurclogical tissue.

067 ] AP compounds arc typically evaluated m a competitive binding assay using

synthetic AP1-42 fibris (ICs08). The sttuation 18 more complicated for tau, because there

42
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are 6 isoforms of tay potentially present m A brains as products of alternate splicing of a
singic tau gene. Most reports in the literature rely therefore on only one recombinant
wsoform, Tau-441. To add more complexity, the wvarnous tau iscolorms are
hyperphosphorviated in vivo, something that 1s difficult to mumic 1 vitro. Furthermore,
structural nlormation on these tau fibriis 1s lacking, making an iterpretation of binding of

compounds difficult,

30681 MNative forms of fau {vanious isoiorms, hyperphosphoryiated) and amyioid
aggregates dare present m bram sections and therefore preferred for compound tosting,
Using the self-fluorescence of a test compound can give an indication of whether the
compound binds {o tau tangles/PHFs and/or amyloid plaques. This is further confirmed by
marmunostatmng with AP and tau antibodies and overlaying the wimages. The drawback 1s
that the fluorescent signals cannot be used for guantitation as some compounds might
cxhibit a stronge {luorescent signal than others and the coexistence ol AR plagques and {au
tangles 1 AD bramms, However, it 1s possible to “rate” the signal strength qualitatively and

distinguish compounds that show binding to these aggregaies.

06 Furthermore, the selectivity can be evaluated i bramns containing only AP
plagues/no  tay  agegregates, AP plagques/and tau aggregates, and control  bramns.
Unfortunately, there are no AD brains with only tau and no AR preseni. By testing
racdiolabeled tracers mn these brain sections, one can more guantitative evaluate the relative
binding strength {(signal strength) and selectivity of various test compounds as they all
contain the same radicactive tracer. For examples, il a test tracer binds only o tau, and
not amyloid, it should show no signal in the AR plaques only brain sections. I a
compound binds only o amyloid, it should show uptake 1 both types of bramns, The
difficulty of identifving and further quantifying selective compounds hies i the relative

abundance of amyloiwd vs. tau, which 1s difficult to measure.

{3070 Amyloid and/or tau protein probes of the mnvention may be used to detect and
guantitate amyloid deposuis and/or NTEs i diseases mcludimg, but not hmmied to
Mediterranean fever, MuckieWells syndrome, idiopathetic myeloma, amyloid
polyvneuropathy, amylowd cardiomyopathy, systemic  semle  myloidosis, amyloid
polvaguropathy, heredilary cerebral hemorrhage with amyloidosis, Down's syadrome,

Scrapie, Creutzicldt-Jacob discase, Kuru, Georstanmmn-Straussier-Scheinker syndrome,

43
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medullary carcinoma of the thyrowd, Isolated atnal amylowd, Br-microglobulin amylowd o
dialysis patients, mclusionbody myositis, Br-amyloiddeposits in muscle wasting disease,
chromic traumatic euncephalopathy (CTE), and Islets of Langerhans diabeies Type 1

msulinoma.

Ly in other embodiments of the mvention, the labeled compound 1s mtroduced
mto a patient m a detectable guantity and alier sufficient time has passed for the
compound to become associated with amyloid deposits and/or tay proieins, the labeled
compound s detected noninvasively. In another embodiment of the mvention, a labeled
compound of the Formulas disclosed herem 18 wntroduced mto a patient, sufficient time 18
allowed for the compound to become associated with amvloid deposits, and then a sample
of tissue from the patient 15 removed and the labeled compound i the tissue 1§ detected
apart {rom the patient, In another embodument of the mvention, a tissuc sampie 1s removed
from a patient and a labeled compound of Formula 7, {or example, 18 miroduced mto the
tissue sample. After a sufficient amount of time for the compound to be<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>