WD 2008/ 108730PCT/ SE2008/ 050243 1 NOVEL 2- HETEROARYL SUBSTI TUTED
BENZOTHI OPHENES AND BENZOFURANES 709 The present invention relates to
novel 2-hevorow/y$736ubstitut ed benzot hi ophene and 5 berPXOFiRzens/050243
derivatives and therapeutic uses for such conmpounds. Furthernore, the
invention relates to novel 2-heteroaryl substituted benzothi ophene
and benzofiiran derivatives that are suitable for imaging anyloid
deposits in living patients, their conpositions, nmethods of use and
processes to make such conpounds. Mbre specifically, t he present
invention relates to a nethod of inma |n§ | oi d deposits in brain in
vivo to |d‘é®VBh2aﬂEB%@éBﬁﬁld$%ﬁBH@%& ENZRdIHEPHENESyBe as wel |
as measuri iﬁ?ﬁﬁ efsbi cacy of Al zheiner's di sease therapeutic
agents. Backgroun the invention Anyloidosis is a progressive,
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bone marrow. Ayl oi dosis, which occurs when accunul ated anyl oi d
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been identified. Each one is aSSOCIated with deposits of a different
ki nd of prt¢ piesent fﬁheltwajrdatei wransetbéd efimynaging esiybiddepoptsi imaran s*ryls\toem c,

secondary, .and fam|li he t.ar I0|do . _There

another | aliavap Ay eutinsbet SERhr deb it ros T i iigh ey
Primary sHmmegnérydlégbg%éépéﬁgggégnys devel ops between the ages of 50
and 60. Wth about 2,000 new case$ di agnosed annually, primary
system ¢ anyloidosis is the nost common formof this disease in the

United St g Alg gnomn as light-chainrelated anyl oidosis, it may
al so occu th multiple nmyel ona (bone marrow cancer).
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008/'108 %ge rgﬂu ctl?r(é) /fgrSg(am%Ie by malfunctioning bone marrow, Amyloidosis, which

occurs when accumulated amyloid deposits impair normal body function, can cause organ
failure or death. It is a rare disease, occurring in about eight of every 1,000,000 people. It
affects males and females equally and usually develops after the age of 40. At least 15

20 types of amyloidosis have been identified. Each one is associated with deposits of a

different kind of protein.

The major forms of amyloidosis are primary systemic, secondary, and familial or
hereditary amyloidosis. There is also another form of amyloidosis associated with

25 Alzheimer’s disease. Primary systemic amyloidosis usually develops between the ages of
50 and 60. With about 2,000 new cases diagnosed annually, primary systemic amyloidosis
is the most common forn of this discasc in the United States. Also known as light-chain-
related amyloidosis, it may also occur in association with multiple myeloma (bone marrow
cancer). Secondary amyloidosis is a result of chronic infection or inflammatory disease. It

36 1s oflen associated with Familial Mediterranean {ever (a bacterial infection characterized



+2 by chills, weakness, headache, and recurring fever), G anul omatous
ileitis (inflammation of the small intestine), Hodgkin's disease,
Leprosy, ¥020816873¢i s and Rheunmatoid arthritis. 5Fam |RGEVSES#08/050243
hereditary anyloidosis is the only inherited formof the disease. It
occurs in nenbers of nost ethnic groupg, and each famly has a
distinctive pattern of synptons and organ involvenent. Hereditary
anyl oi dosis is though to be autosomal dom nant, which neans that only
one copy of e defective gene i s necessary to cause the djsease. A
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System i n o he oo fodft as; Lol bRLANGBM REARAL g
nervous systhatis.are affected nost often. Gther common sites of anyloid
accurul ation include the brain, joints, liver, spleen, pancreas,
respiratory system and skin. 15 Al zheiner's disease (AD) is the nost
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people in their 40s and 50s devel op the di sease, AD 15 predom nantly
affect¥ the elderly. AD affects about 3% of all people between ages

65 and 74, 209 - 4, 50% of
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hi gher proportion of wonen in the nost affected age groups. WO

2008/ 1087 30ptord arcppmition dxhsle sherbraingioiiimliv et SR OFaNgICAS respigatory system,
AP-peptid%nhgthe brain is a pathological hallmark of all fornms of

AD. It is generally accepted that deposition of cerebral amyloid

AP- peptside is the primary influence driving AD pat hogenesis. (Hardy J
and Sel koe D.J., Science. 297: 353- 356, 2002). 5 Inmging techniques,
such as pdbrieipr'sehsesss (M)tinhe FroshymEEpym gh densentig) %nqslrfgﬁg;ﬁ dispAsgsi on
conputed t r GSP .effective in. . i.tarin he .. ..
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geriatric psychiatry %002, 10, 24; Ml ler, Science, 2006, 313, 1376;
Coi mbra etoldige, @kip markeg by pgclingtis grg@edungionseh appsnmhbeyng, reasenng,
Neur ol , 2@8& 11%% 519). The application of these techniques requires
the defel SBTBRFYEE radi ol i gands t hat

Between two and four million Americans have AD; that number is expected to grow to as
many as 14 million by the middle of the 21st century as the population as a whole ages.
While a small number of people in their 40s and 50s develop the disease, AD

25 predominantly affects the elderly. AD affects about 3% of all people between ages 65 and
74, about 20% of those between 75 and 84, and about 50% of those over 85. Slightly more
women than men are affected with AD, even when considering women tend to live longer,

and so there is a higher proportion of women in the most affected age groups.



readily enter the brain and selectively bind to anyloid deposits in
vivo. A need exists for anyloid binding conpounds that can cross the
bl ood- br ai WORS10EB0 and consequently, can be used in AEHFLB05E243
Furthernore, it is inportant to be able to nonitor the efficacy of
the treatnent given to AD patients, by3neasuring the effect of said
15 treatnment by neasuring changes of AD plaque |evel. Properties of
particular interest of a detectable anyl oi d-bindi ng conpound, besi des
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Chem 2006, 6, 629). Anong the proposed small nol ecul es for imaging
amyl oi d pl386u92).some unchar ged anal ogs of thioflavin T of potenti al
use have heen synthesized (Mathis et, al. J. Med. Chem 2003, 46,
2740) . Di flpegi@afccnaiguesesich ah BOSFULSPRIFEA IeMesrpphiEEdd and sipge @hetra
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Kung et al. J. Med. Chem Opo , 46, 237). Benzofuran derivatives have
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11(2), 255; 9517095). 4 Benzothi ophene derivatives have previously
been descrj bed for use as. .01 d 1 magi ng _agent s ng.et al ..
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need for ippraved onpounds jn order to obtain a signal-to-nQqise
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t hr oughoutire@lnhenPbRiRaduBify R gcPTA D pRYLIRA, | nproved reliability in
guantiative studies on anylord plaque load in relation to drug
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are commonly dependant on the lipophilicity of the compound (Coimbra et al. Curr. Top.
20  Med Chem. 2006, 6, 629). Among the proposed small molecules for imaging amyloid
plaques, some uncharged analogs of thioflavin T of potential use have been synthesized
(Mathis et al. J. Med. Chem. 2003, 46, 2740). Different isosteric heterocycles are reported
as potential amyloid binding ligands (Cai et al. J. Med. Chem. 2004, 47, 2208; Kung et al.
J. Med. Chem. 2003, 46, 237). Benzofuran derivatives have previously been described for
25 use as anmyloid imaging agents (Ono el al. J. Med. Chem. 2006, 49, 2725; Lockhart et al. J.
Biol. Chem. 2005, 280¢9), 7677; Kung et al. Nuclear Med. Biol. 2002, 29(5), 633;
WO02003051859 and for use in preventing Abeta aggregation (Twyman et al. Tetrahedron
Lett. 1999, 40¢52), 9383; Howlett et al. Biochemical Journal 1999, 340¢1), 283; Choi et
al. Archives of Pharmacal Research 2004, 27(1), 19; Twyman et al. Bioorg. Med. Cherm.

o0 Lent. 2001, 11(2), 255; WO9517095 ).



iswherein RL is selected fromH, halo, nethyl, O _s fluoroal kyl, Cl1.3
all cyleneOCl . 3 al kyl, C1-3 al kyl eneOC1. 3 fluorollcyl,

Cl. 3al kyl eNONPE8/108280 3 al kyl eneNHCl "3 al kyl, Cl1-3 al | cyH(ERHERPIEDIR43
allcyl)2, C1_3 allcylcneNHC .3 fluoroallcyl,

Cl3al I cyl cncN(C1_3fl uoroal kyl) 2, 20Cl44al kyl eneN(C] .3 al kyl)C1_3
fluoroal |l cyl, hydroxy, methoxy, Cl1.5 fluoroal koxy, Cl-5 al kylthio,
ClL 5 fl uoroal kyl t hi o, am no, NHC1"3 al kyl, NHCl. 3fl uoroallcyl,

N(C1l_3al ky1l)2, N(C1.3al kyl ) Cl_3f| uoroal | cyI NH( CO) C1_3 al kyl,

NH( CO) C1. 3f | uor oal kyl , NH( CO) C1- 3 al koxy, NH(CO) Cl14 fl uoroal koxy,
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CO) N(C13al kyl ) C1. 3 {| | | | kyl
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2008/ 10873 Alﬁﬁzﬁ&%é%%fh& Dsifalitensied 6b AfbhfehOBht all@l Retail®t Nyl ,

Cl1 5 fluoroa 3 allcyleneOCl 3 alkyl, Cl1.3 allcyleneOCl.3
f1 uor ol kyl ete@p@f@m@léﬁms thegughoug el prash eRians. a9d arovding iopraved

Lt Oy S ISR 5 6090 .
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Cl1_5 fluorgal C1 3 al NHC1 -
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fl uoroal kyl , NH(CO) Cl-3 al koxy NH(CO) C1_3 fl uoroal |l coxy, NHS02C1l 3
al kyl , wNHSOZCl_S fluoroallcyl, (COCI1-3 alkyl, (COC1_3 fluoroalkyl,
(CO) C1_3 abikéedsstre df@Rd mderdiohl uor oal koxy, (CO NH2 (CO) NHC1_3 al kyl ,
(CO NHC1. 3 fluoroallcyl, (CONCLl_3 alkyl)?2, (CO)N(Cl 3 alkyl )C1-3
f 1 uor oal kyherd Qg;ow(d@gggmﬁgmg §MRImulk @):N(C4_6 fluoroallcyl ene),
cyano, SO02NHC1 fluoroallcyl, nitro and S2NH2; or R and R2
together fornms a ring; 15 X9 is selected from0 and S.

H H
R1
N—q
R2 X
H

(la)

15 wherein

R1 is selected from H, halo, methyl, C,s fluoroalkyl, Ci.; alkyleneOC;.; alkyl,
Ci3 alkyleneOQC 3 [luorolkyl, Cy; alkyleneNH,, C;.;alkyleneNHC, 3 alkyl, C;3
alkyleneN(C 3 alkyl)s, C;3 alkyleneNHC, 3 fluoroalkyl, Cy_3 alkyleneN(C,.; fluoroalkyl),,
20 Cj3alkyleneN(C,.; alkyl)C,.; fluoroalkyl, hydroxy, methoxy, C).s fluoroalkoxy, Ci.s
alkylthio, C,.s fluoroalkylthio, amino, NHC, 3 alkyl, NHC,.; fluoroalkyl, N(Ci.; alkyl),,
N(C\ alkyl}Cy; fluoroalkyl, NH(CO)C, ;3 alkyl, NH(CO)C,.; fluoroalkyl, NH(CO)C)3
alkoxy, NH(CO)C,_; fluoroalkoxy, NHSO:C,.; alkyl, NHSO-C,.; fluoroalkyl, (CO)C,.3
alkyl, (CO)C,.; fluoroalkyl, (CO)C;; alkoxy, (CO)C,.; fluoroalkoxy, (CO)NHa,
25 (COINHC,;alkyl, (CO)NHC,; fluoroalkyl, (COYN(C,; alkyl),, (COIN(C,5 alkyl)C.5
fluorcalkyl, (CO)N(C4.s alkylene), (COYN(C4.4 fluoroalkylene), cyano, SO.NHC, ;3
fluoroalkyl, nitro and SO»NHa;



Qis a nitrogen-containing aromati c heterocycle selected fromQl to
QL0; 6 wherein 2 is a 6-nenbered aromatic heterocycle containing
one or twowWR 28985168730 wherein Xl, X7, X3 and X4 are i ndedsiidieds;pso243
selected fromN or C, and wherein one or two of XI, X7, X3 and X. 4 is
N and the remaining is C, and wherein ghe atom X1 is C, said Cis
substituted with R4; and wherein the atom X, is C, said Cis
substituted with R5; R3 is selected from nethoxy, Cl.4 fl uoroal koxy,
am no, NHC1.3 al kyl, NHC1.3 fluoroallcyl, NCL.3 al kyI),, N(C13

allcyl)C1 or o CO k roaIIcI

.
uor oa
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Lnereol: Vbl (el oS EB)cr Mo (BN ISt RRoy S, X e! uded:
10 (CO)NHC,;alkyl, (CO)NHC,.; fluoroalkyl, (CO)N(C,.; alkyl)z, (COIN(C;;5 alkyl}C)5
fluoroalkyl, (COIN(Cs.¢ alkylene), (COYN(Cs fluorcalkylene), cyano, SO.NHC 5
fluoroalkyl, nitro and SO:NHos; or
R1 and R2 together forms a ring;

O~z
<

15
Xy is selected from O and S.

Q is a nitrogen-containing aromatic heterocycle sclected from Q1 to Q10;

R6 \ _R6 =N ,Rsi_Q\\
R3 N N
< HQ& AYsEnVsanvs!
Q3 Q4 Qs RS!’

20



WO 2008/ 108730PCT/ SE2008/ 050243 7 5 In one aspect there is

provi ded conpounds of formmla (la), wherein R4 is selected fromH,
fluoro, br@Or@8aksr3) odo. i o I n another aspect there is ROTRE2D8650243
conpounds of formula (la), wherein Rl is selected fromH, halo,

met hyl, Cl1_5 fluoroal kyl, hydroxy, netgoxy, Cl1_5 fl uoroal koxy,

met hylthio, Cl1,3 fluoroallcylthio, am no, NHnethyl, NHCl 3

fluoroal kyl, N(CH3)CH3, N(Ci,3 allcyl)Cil-3 fluoroallcyl, NH(CO)Cl. 3
al kyl, NHv@r€&d_3 fluoroallcyl, NH(CO) Cl3 al koxy, NH(CO C1_3 WO
2008/ 108730PCT/ SE20081050243 8 fl uor oal kox NHSCORCL, 3 al ky I .
NHSOZCl 3 @4 §araempsre 61‘8@)&@51?“%"0?){%?085"”@8 ‘mf’(‘t":(‘j)"@:’.’tI %"‘BT”R’B&‘@F‘“ X1, X2,

(COCL_3 f% %ﬁ%'a@?ﬁﬁepeﬁ@l?"‘@ecté@ﬂm S ahl WaeRa &nélor c6Y 8117, X,, X5
SO2NHC1. 3 1 uor oal k nitro and SONH,; or R and R2 together forns

a ring; 5andpg lsaN_@pééwe rempiaig it Geand wheraip theiaihan Xc s stid ¢5is substiiadul a
(1a), Vghervﬁ'tl{‘R@ antl %vh%r%h{afﬁ& ggnI %XONC, said C is substituted with RS;

R3 is selected from methoxy, Cy.4 fluoroalkoxy, amino, NHC).; alkyl, NHC .5 fluoroalkyl,
N(C\.3 alkyl)s, N(Cy.; alkyl)C,.; fluoroalkyl, NH(CO)C,.; alkyl, NH(CO)C,.; fluoroalkyl,
NH(CO)G2, (CO)NH, (CO)C,.3 alkoxy, methylthio, C;.4 fluoroalkylthio, SO2NH,, N(Ci.4
alkylene) and G1;

Xs is selected [rom O, NH, NC,_; alkyl and N{CO)Or-butyl;

G2 is phenyl or a 5- or 6-membered aromatic heterocycle, optionally substituted with one
15 substituent selected from fluoro, C;; alkoxy, Ci.; fluorcalkoxy and iodo;

R4 is selected from H and halo;

RS is sclected from H, fluoro, bromo and iodo;

R6 is selected from H, methyl and (CHz)g.4CHaF;

one or more of the constituting atoms optionally is a detectable isotope;
20  as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof;

with the provisio that the following compounds are excluded:



H, fluoro, iodo, methyl, Cl-5 fluoroal kyl, hydroxy, methoxy, cyano,
Cl1-5 fluoroal koxY, methylthio, am no, NHrethyl, NHCL.3 fluoroal kyl,
NH( CO) C1_3wel2kg8/108788H( CO) C1. 3 i 0 fl uoroal kyl, NH( CO) Cl3 HdTSImamlokxy
(COCL. 3 al koxy and (CO NH2. In another aspect there is provided
conpounds of formula (la), wherein Rl s selected fromH, hydroxy and
met hoxy. 15 I n another aspect there is provided conmpounds of fornula
(la), wherein R2 is selected fromH, fluoro, iodo, CL 5 fluoroalkyl,
hydr oxy, nethoxy, (CO N112, cyano and nethylthio. In another aspect
there is provided conpounds of fornula (la), wherein R2 is sel ected
fromH, fluor, hydroxy and nethoxy. 20 In another aspect there is
provi ded conpounds of fornula (la), wherein R2 is H |n another
aspect there is provided conpounds of formula (la), wherein Qis Q.
25 I'n anot her aspect there is provided conpounds of formula (la),
wherein Qis 2. WD 2008/ 108730PCT/ SE2008/ 050243 9 I n anot her aspect
there is provided conpounds of formula (la), wherein Q is a pyridine
ring, wherein X3 and «X4 are independently sel ected fromN or C and
wherein one of X3 and"x4 is N _dnd-t e, remai i fgof ™61, X7, { XS and X4
are C. 5 In dndfhef aspect thére i s pfovi ded Eohpovkds of foril a=X.
(la), wherein @ is a pyrinidine ring, wherein X, and X4 are N, and
wherein X1 and X3 are C I n anot her aspect there is provided
conpounds of fornula (la), wherein @ is a pyrimdine io ring,
wherein X1 and X3 are N, and whereip X, and X4 are C. In another

aspect there i s prauided confolifes. of f or muba-(l-a) ~whier ei ne 231§ B un,
pyridazine ring, whergin X3 and X4 are N, anc&y)/hé'f"éi.»ﬁ""")(l ant¥" X2 &re

C.
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In one aspect there is provided compounds of formula (Ia), wherein R4 is selected from H,

fluoro, bromo and iedo.

10 In another aspect there is provided compounds of formula (Ta), wherein R1 is selected from
H, halo, methyl, C,_ fluorcalkyl, hydroxy, methoxy, C,.s fluoroalkoxy, methylthio, C,s
fluoroalkylthio, amino, NHmethyl, NHC,.; fluoroalkyl, N(CH3)CH;, N(C;.; alkyD)C,.3
fluoroalkyl, NH(CO)C,.; alkyl, NH(CO)C;.; fluoroalkyl, NH(CO)C,.; alkoxy, NH(CO)C, 3




i sln another aspect there is provided conpounds of formula (Ta),
wherein Q2 is a pyrazinc ring, wherein Xi and X4 are N, and wherein
X7 and X3 wpeowd/108m0 wherein X1 and X4 are C, and wher ei FCDEE2008(050¢83
are N. In another aspect there is provided conpounds of forrmula (Ia),
wherein R3 is selected from 20 net hoxyg Cl-4 fl uoroal koxy, am no,
NHC14 al kyl, NHC1, 3 fluoroal kyl ,alkyl); NC _ 3 alkyl)G .;

fluoroal kyl, NH(CO C13 al kyl, NH(CO C1, 3 fluoroallcyl, (CO N1-12,

(CO C1-3 afld@ﬁjﬁ}dcoxgrmhsbmi3q1ky1;:b&}6sch049ﬂ@@rbMijl§ ((1@361 SRNR kyla@mb)d, ;
wher ei n X5 is sel ecte fromO, NH and Nnet a/ | n. anot her al_ggect
I

there is eriprikoRys (GORNH CQONAIC 13@1‘1@’1"%‘:“?’1 R sSQiYaed
from am ncﬂuoHH']ISIl h,ytlm MG SN2, | n another aspect there is provided

conpounds of formula (la), wherein R4 is selected fromH and fl uor.
VO 2008/ 1R78URCETIOSRROTBIMGE02E3 10 | n anot her aspect there is

provi ded cogpounds of formula (la), wherein R4 is H In another
aspect ther ‘“ﬁ provi ded conpounds of fomm a (la), wherein R4 is
fluor. 5In<? her aspect there is provided conpounds of formula
(la), whereOm™R5 is selected fromH and fluoro. In another aspect
there i’s provi ded conpounds of fornula (la), wherein RS is H io In
anot her aspect there is provided conpounds of formula (la), wherein
R5 is fluoro. In another aspect there is provided conmpounds of

formul a (l1ahnotiérekgichthBe ik SrovRice 66RbunaO8T fokriuld (g tttein RblsncROw0E hem
aspect there is provided conpounds of fornmula (la), wherein R6 is H
H, fluoro, iodo, methyl, Cy.s fluoroalkyl, hydroxy, methoxy, cyano, C,.s fluorcalkoxy,

methylthio, amino, NHmethyl, NHC,.; fluoroalkyl, NH(CO)C,3 alkyl, NH(CO)C,.;
10 [luoroalkyl, NH(CO)C,.; flucroalkoxy, (CO)C;.; alkoxy and (CO)NH-.

In another aspect there is provided compounds of formula (Ia}, wherein R1 is selected from

H, hydroxy and methoxy.

15 In another aspect there is provided compounds of formula (la}, wherein R2 is selected from

H, fluoro, iodo, C;s fluoroalkyl, hydroxy, methoxy, (CO)NH, cyano and methylthio.

In another aspect there is provided compounds of formula (Ia), wherein R2 is selected from

H, fluoro, hydroxy and methoxy.

In another aspect there is provided compounds of formula (1a), wherein R2 is H.

In another aspect there is provided compounds of formula (Ia), wherein Q is Q1.
25 In another aspect there is provided compounds of formula (Ia), wherein Q 1s Q2.

In another aspect there is provided compounds of formula (Ia), wherein Q is selected from

Q3 t0 Q10.



I n anot her aspect there is provided conpounds of fomra (la), wherein

R6 is methyl. In another aspect there is provided conpounds of
formul a (1'ap,20esawgr3conpound being: 20 11 PCT/SE2008/050243
2-[ 6- (et hyl am no) pyridin-3-yl]-1- benzof uran-5-ol 0

5- (5- met hoxy- 1- benzof uran- 2-yQpyri di neg 2-carboxam de ML2
6- (5- met hozy- | - benzof uran-2-yl ) pyiidazin\/ 11123-amne N-N

In another aspect there is provided compounds of formula (1a), wherein Q2 is a pyridine
ring, wherein X; and X4 are independently selected from N or C, and wherein one of X3

and X4 is N and the remaining of X, X;, X; and X4 are C.

In another aspect there is provided compounds of formula (1a), wherein Q2 is a pyrimidine

ring, wherein X, and X4 are N, and wherein X; and X3 are C.

In another aspect there is provided compounds of formula (Ia), wherein Q2 is a pyrimidine

10 ring, wherein X; and X; are N, and wherein X; and X4 are C.

In another aspect there is provided compounds of formula (Ia), wherein Q2 is a pyridazine

ring, wherein X; and X, are N, and wherein X, and X; are C.

15 In another aspect there is provided compounds of fornula (Ta), wherein Q2 is a pyrazine
ring, wherein X; and X, are N, and wherein X» and X; are C; or wherein X, and X, are C,

and wherein X; and X3 are N.

In another aspect there is provided compounds of formula (Ia), wherein R3 is selected from

20 methoxy, C;.4 fluoroalkoxy, amino, NHC;; alkyl, NHC,; fluoroalkyl, N(C,_; alkyl)>, N(C;.
5 alkyl)C, ;5 fluoroalkyl, NH(CO)C,_; alkyl, NH(CO)C,_; fluoroalkyl, (CO)NHa,, (CO)C, .4
alkoxy, methylthio, Cy fluoroalkylthio, SO.NHa, and G1; wherein X; is selected from O,
NH and Nmethyl.

25 In another aspect there is provided compounds of formula (Ia}), wherein R3 is selected from

amino, NHmethyl and (CO)NHa,.

In another aspect there is provided compounds of formula (Ja), wherein R4 is selected from

H and (lucro.



5- (1-benzot hi en- 2-yl ) pyri di ne-2- car boxam de

5- (1- benzof ur an- 2- Apyri di ne- 2- carboxam de WO

2008/ 10873@PCHs8EZO08/ 050243 12 I n anot her aspect ther eATSERHSBEEH
conmpounds of fornmula (la), said conpound being: HO

2- (2-fluoro-6-nethyl am no-pyridi n-3-yl)g Obenzof uran-5-ol I'n

anot her aspect there is provided a conpound wherein one to six of the
conposi ng atons 5is the detectable isotope 3H, or wherein one to

three of the conposin% atonms is the i i
In another aspect there is provided compounds of formula (Ia), wherein R4 is H.,

In another aspect there is provided compounds of formula (Ia), wherein R4 is fluoro.

5 In another aspect there is provided compounds of formula (Ia), wherein RS is selected from

H and fluoro.

In another aspect there is provided compounds of formula (Ia), wherein R5 is H.
10 In another aspect there is provided compounds of formula (Ia}, wherein R5 is fluoro.

In another aspect there is provided compounds of formula (Ia), wherein R6 is selected from

H and methyl.

15 In another aspect there is provided compounds of formula (Ia), wherein R6 is H.
In another aspect there is provided compounds of formula (Ia), wherein R6 is methyl.

In another aspect there 1s provided compounds of formula (Ia), said compound being:



detectabl e i sotope '3C, or wherein one of the conposing atons is a
detectabl e isotope I8 selected fromF, "C, "Br, "Br, 120 /, 123 125
131 /,-.. WO/ sai d conmpound bei ng sel ected fromPCI§B2008/050243
2008/ 108730PCT/ SE2008/ 050243 13 I n one enbodi nent of this aspect,
one of the conposing atons is the detettable isotope 11C. |In another
enbodi ment of this aspect, one of the conposing atons is the
detectabl e i sotope 18F. 5 In another aspect there is provided
conpounds of fornula (la), wherein one or nore of the atons of the
ﬁnlecule rep FSE ; -t@ctaahgmhﬁg%g@@maﬂmr I n another aspect there
IS provided cbypeuy it Nor mudnafugd-2) , wherein one to six of the

i oconposing atons is the detectable isotope 3H or wherein one to
three of the conposing 14 atons is a detectable isotope sel ected

from19F a 3C, or _wherein one of the conposing
AN — 5-{5-methoxy-1-benzoiuran-2-yl)pyridine-
N A 2-carboxamide
NN
HO, — NHz
X 6-(5-hydroxy-1-benzofuran-2-
o \N / o yhnicotinamide

Ho — NH,
N §-{5-hydroxy-1-benzofuran-2-yl)pyridine-2-
o \ ,.f o carboxamide
b
N - 5-(5-methoxy-1-benzofuran-2-yl}-N-
\ N{‘ methylpyridin-2-amine
o N
I
A - 6-(5-methoxy-1-benzofuran-2-yl)pyridazin-
N N 3-amine
o N—N
NS
\ 2-(1-benzofuran-2-yl)-6-
o =
0 methoxyimidazof1,2-a]pyridine
!
— Q
N \ P §-{1-benzothien-2-yl)pyridine-2-
g N KH, carboxamide
— a
A\ \ p 5-{1-benzofuran-2-yl)pyridine-2-
N NH, carboxamide
I
N - 0 6-(5-methoxy-1-benzofuran-2-
Y/ N, yhnicotinamide
E'D —_—
AN N N 2-{G-aminopyridazin-3-yl}-1-benzofuran-5-

0  N—N ol



atons is a detectable isotope selected from18F, 'IC, 753r, 76Br,
1201, 1231, 125/, 131/ and 14C. |In another aspect there is provided
conpounds wb 2b&rsks@ (1a), wherein one to six of the So@fxSiRE@s@IPNE
is the detectable isotope 3H, or wherein one to three of the
conposing atons is the detectable isotgpe 19F, or wherein one of the
conposing atons is a detectable isotope selected from 18F, 11C and
'231. In another aspect there is provided conpounds of fornula (la),
wherein one to six of the ioconposing atons is the detectable isotope
3H, or wherein one to three of the conposing atons is the detectable
I sot ope wher ei. n _ane of he co a det table

i sot ope szpéE?t ‘E:faPP"ﬁFﬁhf@lis Eﬁ‘?&i‘de comppuy ?fﬁg'% @%ﬁgﬁfar AEPROYT EJ‘P%‘Vi ded
conpounds of fornmula (la), wherein one of the 15conposing atonms is

t he det ect abl @04 e Jn anot her aspect there is provided
conpounds of fohﬁgiggtﬁ§§%PWhereﬁH et evirieredipbsi ng atons is the
detectabl e i sotope 13F./2D I'n andfR&"&Spect there is provided

conmpounds of He N b= WD 2008/ 108730PCT/ SE2008/ 050243 15 Z is a
64mmmedmo%ﬁi@ﬁ%}@@ec@w$@W&WW%WWM)Nmom
wherein X6, X7 and Xs are‘ ndepen entﬁy selected fromN or C, and
wher ei n one or. two of X6, fX7 and Xs is N and the remaining is C, and
wherein X6 is m_@,gpm orfdt ST R d i th RO, 5 Xmis
selected fromO is selecte romQCSi (G3) 3, OCH2HA, 0G5, H,

brono, fluoro, hydroxy, methoxy, Sn(C _ 4 al 10103, N(CH3)3, 1G5+, N2+
and nitro; nR9 is selected fromH, brono, fluoro, Sn(Cl.4 allcyl)S3,

N(CH3) 3+, 1} %cﬁher\ééﬂegt fﬁie}erigﬁrovided a compound wherein one to six of the composing atoms
5 is the detectable isotope *H, or wherein one to three of the composing atoms is the
detectable isotope "*C, or wherein one of the composing atoms is a detectable isotope
selected from '*F, ''C, ™Br, "Br, 1%°1, 121, 11, ' and '*C, said compound being selected

from:



RIO is selected fromam no, nethylam no, NH(CH2)2-4G7, dinethylam no,
met hoxyY, h&rqo&, 7((300) NH2 and O(CH2)2 4Gr7; 15 Rl | is selected from
OSi (&) 3, PA0SEE5, H, brono, fluoro, hydroxy met hBGH/SEQN8E31343

al ky1l) 3, N(CH3)3+, 1GO+, N2+and nitro; G3 is selected fromG _4 al kyl
and phenyl; 20G4 is selected from 2-(tt3nethyl sitypethoxy, C13

al koxy, 2-(C1.3 al koxy)ethoxy, Cl1_3 al kylthio, cyclopropyl, vinyl,
phenyl , p-nethoxyphenyl, o-nitrophenyl, and 9-anthryl; G5 is selected
fromtetrahydropyranyl, 1-ethoxyethyl, phenacyl, 4-bronophenacyl,

cycl ohexyl, t-butyl, t-butoxycarbonyl, 2,2,2-trichloroethylcarbonyl
and tri phenyl met hyI . 25 1G6+ is a consti tuent of a iodoniumsalt, in
whi ch the iodo at oms-is hypef “yal.ghit,._and hasa- }gqsr\tlve f or pral- Qhafge
and, in whi¢hy G fs..phenyl > optl*cmai |y suBsti: nWlth one™ s d
subst it uent “s&Fect®d from met hyl and bronmo; 16 vvlth reference to -
formula | b, one or several of the substituents selected fromR8, R9,
R10 and R11 is one of the fiinctional groups selected from brono,
fluoro, hydroxy, Sn(Cl14 al kyl1l)3, N(CH3)3+, 106+, N2+, nitro, am' no,
met hyl am no,; NH(GH?)Z 407; asya free; base @ra,\a _T_sal,_____t_____ isol vahe Qr /

sol vate of a8l t “théreof: Swith “+hel provi'siio}
compounds are excluded: E [rt-) -0 tqg=2 r1/ 4~

In one embodiment of this aspect, one of the composing atoms is the detectable isotope
1C. In another embodiment of this aspect, one of the composing atoms is the detectable

isotope '°F.

In another aspect there is provided compounds of formula (Ia), wherein one or more of the

atoms of the molecule represents a detectable isotope.

In another aspect there is provided compounds of formula (Ia), wherein one to six of the

10 composing atoms is the detectable isotope *H, or wherein one to three of the composing




1-1"1H2 .9" "S rTh "Ls/ t_te-- 1n another aspect there is provided
conmpounds of formula Ib, wherein X7 is C, said Cis optionally

substi t ut estowndsno®B9 and wherein X8 is C, said Cis optrRawvs08/050243
substituted with 10R9. In another aspect there is provided conpounds
of fornmula I b, wherein RO is selected fg4omH, bromo, fluor, chloro,
iodo, Sn(Cl_4 alkyl)3, N(CH3)3+, 1GO+, 1\12-Land nitro. isln another
aspect there is provided conpounds of fornula Th, wherein with
reference to formula Tb, one or severg| of [% he substituents sel ected
from R8, RGmMRE@dgisatale isoiape selected reme Handc i, onaherginomgof felcenpesing

from brono, fl.uar,  hydrox Sn(C a1 yi0375 NGEH3 )28 +123, 106G +131, N2+ 14
i tror ameiesns S8R Rorr e Boflods Ry By Gl IN iyl cobied C
N( CH3) C2-t - but yl "~ (CO NH2, 0O(CH2)24G7, OSi (&RB)3 and OCH2A. WO
2008/ 108730PCT/ SE2008/ 050243 17 In anot her aspect there is provided

conmpounds lafngtbermapegt thire inprevisied cRDngs efdpevtle daf, mbaicsmengdo six of the
met hyl am no, NH(CH2) 2-4G7,. di r.net hyl agm no, , N CH3 N COCH3
NG D) Cop DB 08 SO0k IS bRYPE (e NG Ces) - e g e
anot her aspgfd is iielctectadleRSddicd & of AABRHNES oPihelcompbiiny AtBms Whedetictibi28
is H ROis selected fromam no, nethylanm no, dinmethylamno and

NH( CH7) 7. A9Topertlected fronl elGt ddatfd 6 OSi (CH3) 7C(CH3) 3, H, fl uoro,

hydr oxy, nethoxy, Sn(Cl4 al kyl)3 and N2. I n another aspect there is
provi ded conpounds of fornula | b, wherein R8 is H R9 is H F,

In another aspect there is provided compounds of formula (Ia), wherein one to six of the
10 composing atoms is the detectable isotope *H, or wherein one to three of the composing
atoms is the detectable isotope '°F, or wherein one of the composing atoms is a detectable

isotope selected from '*F and 'C.

In another aspect there is provided compounds of formula (Ia), wherein one of the

15 composing atoms is the detectable isotope 'C.

In another aspect there is provided compounds of formula (Ia), wherein one of the

composing atoms is the detectable isotope BE,

20 In another aspect there is provided compounds of formula Ib:

Ho H R

) 9
R11 N X
@ R10
R8 X4p X—X\
R9 RO
(Ib}

wherein



io N2; R10 is selected fromam no, rpethylan no, dinethylan no,

NH( CH7) 74G7, N(CH3) CHO, N(CH3) COCH3, N(CH3)CO2-t-butyl, (CO NH2 and
0(CH2) 2-4G{; 1S, Ssel ected from GSi (CH3) 2C(CH3) 3, H, <

hydr oxy, ﬁ%?ﬁ@%ﬁ?éé%}ﬂo4, Sn(Chz al kyl)3 and N2+. 15Inlg%o @?mggﬁ%ct
there is provided conpounds of formula b, wherein Z is a pyridine
ring, wherein X6 and X7 are C, and whef2in Xs is N. In another aspect
there is provided conpounds of formula |Ib, wherein Z is a pyridine
ring, whergin X6 and Xs are and wherei.n X7 i 0_1n anot per
Rspect |1 nds B HSTBIBUPABE PG RBE SO P IO WAPER B g X
pyrim di nend XQdre MHGeREdM13XEeladich HSm A 6 B\.and Rl eI RIOR two/ of %5, &7 and X Isn
anot her aspect there is provided conpounds of formula | b, wherein Z

is a pyraz¥ el the ranaining (e aad whsesinahels %7 sud & inoptional yhrdptEnsd xdthiRd; c.
I n anot her aspect there is provided conpounds of fornmula | b, wherein
Zis a pyridazine ring, wherein X7 and Xs are N, and wherein X6 is C
18 | H N 2-Xi6is(seketied iftam Qehp§ddi n- 3-yl]-1- benzof uran- 5- ol

R8 is selected from OSi(G3);, OCH,G4, OGS, H, bromo, fluoro, hydroxy, methoxy, Sn(C,.
aalkyl)s, N(CH3);", 1G6", N»* and nitro;

10 R9is selected from H, bronio, fluoro, Sn(C.q alkyl)s, N(CH3)s", 1G6", N> and nitro;

R10 is selected from amino, methylamino, NH(CHz).4G7, dimethylamino, methoxy,
hydroxy, (CO)NH; and O(CHa,),.4G7,

15 R11 is selected from O8Si(G3);, OCH>G4, OG35, H, bromo, fluoro, hydroxy, methoxy,
Sn(C.4 alkyl)s, N(Cl3);", IG6”, N "and nitro;

G3 is selected from Cy4 alkyl and phenyl;

20 G4 is selected from 2-(trimethylsilyl)ethoxy, C, 3 alkoxy, 2-(C); alkoxy)ethoxy, Ci3
alkylthio, cyclopropyl, vinyl, phenyl, p-methoxyphenyl, o-nitrophenyl, and 9-anthryl;

G5 is selected from tetrahydropyranyl, 1-ethoxyethyl, phenacyl, 4-bromophenacyl,
cyclohexyl, £-butyl, fbutoxycarbonyl, 2,2,2-trichloroethylcarbonyl and triphenylmethyl;

1G6" is a constituent of a iodonium salt, in which the iodo atom is hyper-valent and has a
positive formal charge and, in which, G6 is phenyl, optionally substituted with one

substituent selected from methyl and bromo;

30 G7 is selected from bromo, iodo, OSO,CF;, OSO:CH; and OSQOsphenyl, said phenyl being

optionally substituted with methyl or bromo;



6- (
5-(
6-(
5-(
5-(

5- hydr oxy- 1- benzof uran-2- yl)ni coti nam de
5- hydr oxy- 1- benzof ur an- 2- Apyri di ne- 2-~ ocar boxam de

5-met h
1- benz

3%ﬁpéﬁﬁggéﬁgyiﬁgi2-pryridazin\ / ML23-am ne N \sE2008/050243

ne- 2- NR2car boxam de

1- benzof uran- 2-yQpyri di ne- 2- carbOXﬁ?ide

with reference to formula Ib, one or several of the substituents selected from R8, R9, R10
and R11 is one of the functional groups selected from bromo, fluoro, hydroxy, Sn(C4
alkyl)s, N(CHs);*, 1G6", N3*, nitro, amino, methylamino, NH(CH3);..G7;

as a free base or a salt, solvate or solvate of a salt thereof;

with the provisio that the following compounds are excluded:

s F

i

JF /T.a\ — N
. — Ny [ 7S —nm,
(jmﬂ— “\cf -~ W vf"[‘-s Wt
2l ] —hd
NN TN
I ﬁL >_<\ a
e} h—l4

In another aspect there is provided compounds of formula Ib, wherein X5 is C, said C is
optionally substituted with R9, and wherein Xg is C, said C is optionally substituted with
RO.

In another aspect there is provided compounds ol formula Ib, wherein R9 is selected {rom

H, bromo, fluoro, chloro, iodo, Sn(Cy.4 alkyl)s, N(CH3);", 1G6”, N> "and nitro.

In another aspect there is provided compounds of formula Tb, wherein with reference to
formula Ib, one or several of the substituents selected from R8, R9, R10 and R11 is one of
the functional groups selected from bromo, fluoro, hydroxy, Sn(Cj. alkyl)s, N(CH;)s",
1G6", N»', nitro, amino, methylamino, NH(CHa);.4G7, N(CH;)CHO, N(CH3)COCH;3,
N(CH3)COs-t-butyl, , (CO)NHa, O(CH»)24G7, OSi{(G3); and OCH2G4.



2- (6-am nopyridazin-3-yl)-1-benzofuran-5- ol WO
2008/108730PCT/SE2008/050243 19 In anot her aspect there is provided

conpounds sai d conpound bei ng:
6- Fl uor o- égbg&%gﬁﬁégy benzof ur an- 2- yl)- pyridin-2- ylamggwammmmmmu

2- Fl uor o- 6- ( 5- net hoxy- benzof ur an- 2- yl) pyr|d|n 3-yl am ne

[ 6- Fl uor o- 5- (5 met hoxy- benzof ur an- 2-
yl)-pyridin-2-yl]-nethyl-carbamc aC|d tert-butyl ester 5 In another
aspect there is provided use of conpounds of forrmula Ib, as synthetic

precur sor th oy An@a95Lfhelcqf pld RBREGhPRNIOSE f@nﬁxﬁ@ﬁrj %e&ﬁ@fﬂﬁ@ geled‘éélﬁf‘r&h

the said label i1s constltu?ed by one [11C] net hyl group. 1o In another
aspect t heannno,snepir}{hatmde,d\lldéﬁizﬁ»ﬁ%odtpmmythmlm N(CHRIRO, I N(CHa¥ @y, het i c

precur sor ocess fo rati I ed_conpound, wherein
Phe sai d NGEIRCERD peheBh FEo o COR it R CHar oY
2008/ 108730PCT/ SE2008/ 050243 20 I n anot her aspect there is provided
use of conpounds of forrmula | b, as synthetic precursor in a process
f or preparatnaherafpeat thalses @dvﬂedmnpmhndwwefoeﬁMa ftheheaindR8 mbBEIR 10Ss
constituted by one aton1se|ected from' N, 1231, 125J and 131/

selected rom amino, methylamino, dimethylamino and NH(CH>),.4G7; R11 is selected

from OSi(CH;);C(CH;)s, H, fluoro, hydroxy, methoxy, Sn(C;. alkyl); and Ny"

In another aspect there is provided compounds of formula Ib, wherein R8 is H; R91s H, F,

10 NO3; R10 is selected from amino, methylamino, dimethylamino, NH(CH»)» 4G7,
N(CH;)CHO, N(CH3)COCH;, N(CH;)COs-t-butyl, (CO)NH: and O(CHa)».4G7; R11 is
selected from OSi(CH3)>C(CHa)s, H, fluoro, hydroxy, methoxy, OCH2G4, Sn(C;.4 alkyl)s
and N,".

15 Inanother aspect there is provided compounds of formula Ib, wherein Z is a pyridine ring,

wherein X and X5 are C, and wherein Xgis N.

In another aspect there is provided compounds of formula Ib, wherein Z is a pyridine ring,

wherein Xg and Xy are C, and wherein X7 is N.

In another aspect there is provided compounds of formula Ib, wherein Z is a pyrimidine

ring, wherein Xg and Xz are N, and wherein X7is C.

In another aspect there is provided compounds of formula Ib, wherein Z is a pyrazine ring,

25 wherein X and X5 are N, and wherein Xzis C,

In another aspect there is provided compounds of formula Ib, wherein Z is a pyridazine

ring, wherein X7 and Xg are N, and wherein X418 C.

30 Inanother aspect there 1s provided compounds of formula Ib, said compound being:



I n anot her aspect there is provided a pharmaceutical conposition
conpri sing a conmpound according to fornula (Ia), together with a
phar naceut eptabl e carrier. I n anot her aspeg

provi ded a ‘*ﬁ%@bﬁﬁ%@ﬁt|ca| conposition for in vivo |nag| E%Q&Qﬁﬁkﬁﬁd
deposits, conprising a radio-|abel ed conpound according to formul a
(la), together 10with a pharnaceutlcali§ acceptable carrier. In

anot her aspect there is provided an in vivo nethod for measuring
anyl oi d deposits in a subject, conprising the steps of: (a)

adm ni sterinpg a.detectable quantity of a pharmaceutical conposition
i Si od G onp ausrahetaCBBb)piMidvgs-jo- f ornul a 15(1a), and
(b): detecting ; i g df thenzdemdeund to anyl oid deposit in the
subject. In one enbodi nent of this aspect, said detection is carried
out by the ﬁaoup of techni ques sel ected from gamma i magi ng, magnetic
resonance i fragi ng and nagnetlc resonance spectroscopy. 20 |In another
enbodi nment aspe t Psai d sgubjteet-tkactspestad of having a

di sease or s I f r Srerbdaamiqgr oup consi sting of Al zheinmer's
D sease, faml1al Alzhelner s Disease, Down's Syndrone and
honozygotes for the apolipoprotein E4 allele. 251 n another aspect

there is pravi ded a cqon ougg of formula (la) for use in therapy. In
anot her aspec ened s ovi ded-(Hygogf-bazdgonpound of fornula (Ia),
in the manufa of na? nedi canebicoigiidepr event i on and/ or treat nent of

Al zheiner's Disease, famlial Al zheinmer's Disease, Down's Syndrone
and honozygotes for the apolipoprotein E4 allele. WO

2008110873 "*@ A 48 21 sl @004 P&E::fu?aﬁ@%b@nd%@?re is provided a
met hod of pre N 8 t r eakRamiceOf Al zheimer' s Di sease,

famlial Al zheiner's D sease Down' s Syndrone and honozygotes for the
apol i poprotein E4 allele, conprising admnistrering to a manmal ,

i ncluding man in need of such prevention and/or treatnent, a

t her apeutic ects anDunQHQ$w@mggg9g99¢ygk 5f or mul a (la).
Definitions e repmNt " al kghyipyridinalanGy | enyl' ™ or "al kyl ene” used

al one or as a ff9x o rbre i X, is 10intended to include both
branched and strai ght chain sat ur at ed al i phati c hydrocarbon

A\ - 6-(5-methoxy-1-benzofuran-2-yl)pyridazin-
N 4N 3-amine
s} N—N
— o]
N\ \ / 5-(1-benzothien-2-yl)pyridine-2-
N NH, carboxamide
— o]
N \ / 5-(1-benzofuran-2-yl)pyridine-2-
O N NH, carboxamide
l
A\ - 0 6-(5-methoxy-1-benzofuran-2-
N g N, yl)nicotinamide
|-D pr—
N N )N 2-(6-aminopyridazin-3-yl)-1-benzofuran-5-

d NN ol



groups having from1l to 12 carbon atons or if a specified nunber of
carbon atonms is provided then that specific nunber would be intended.
For exanpl WO284350813%y| " denotes al kyl having 1, 2, 3, 4CHSEIP08§50243
carbon atons. Wen the specific nunber denoting the al kyl-group is
the integer 0 (zero), a hydrogen-atom % intended as the substituent
at the position 15 of the al kyl-group. For exanple, "N(Co alkyl)," is
equi valent to "NH2" (am no). \Wen the specific nunber denoting the

al kyl enyl or al kyl ene-group is the integer 0 (zero), a bond is
intended to link the groups onto which the allcylenyl or

al l cyl ene-group is substituted. For exanple, "NH(Coal kylene)NH," is
equi val entintoth&bEt thehyis pR%ided tompsunds StoRRIIETH) saill REmBSHRMSink! Nked
by an al kyl ene or al kyl enyl -group are intended to be attached to the
first 20and to the |ast carbon of the allcylene or allcylenyl-group.
In the cas®-g Y --e,ﬁthe fggst andvﬁhe Iagt%@arbon is the sane.
For exanpl e, ( Caal eme) ", SNHEBIMRYYERERYAENG-

"N( C2al | cyl ene) 2 Vs equivaléﬁ%ﬂ?%§%§rrolidinyI, pi peridinyl and
pi per azi nHg ti .y Exanpl es of al kyl include, but are not
limted to, Io—et N on- pr&dﬁryilor,o-?1melp)maapybxndlm2rﬁutyI , 25i -butyl,
sec-butyl, t-bUty?, pencyl, andeFe%§15< Exanpl es of allcyl ene or

al kyl enyl include, but are not limted to, nethylene, ethylene,
propyl ene,HGne Lyl e, WO 2008£ub8-A3BRahs-pEA0HB/ 050243 22 i ncl ude,
but arc not g4 o/ netMfox yoenzeftrbreby, Nn- pr opoxy, i SOpropoxy,

n- but oxy, 1 sobutoXy, t-butoxy, n-pentoxy, isopentoxy,

cycl opr opyl get hoxy, aLI{%Q angdeaprapar ayl.axy ..l larly,

"al | cylthi6" 03( . ?@gﬁié’gﬁﬂt@a@hﬁ%&&gﬂu@r oup as defined
above with the?i'mdi datied nUmberesef carbon at ons attached through a
sul phur bridge. 5 As used herein, "fluoroal kyl", "fluoroal kyl ene" and

“fluoroal koxy" ~used alqne or as a suffix or prefix, refers to groups
i n which one»{gﬁ&e«zof eABro BYyHageBénSuralztygched to the
carbon(s) of thHe <rreésPondi ng reddielyiamied | cyl ene and al | coxy- gr oups
are replaced by f 1 uoro. Exanpl es of fluoroallcyl include, but are not
limted to,ooro hyl, 10di fl uoronet hyl, fl uoronethyl,

h

2,2,2-trifluo A 27 Nior oetfvgio-84arept8yptnadbran@idpy| . Exanpl es of
f1 uor oal kyl enei né ud®\but ar &HBCYPTfi ted to, difl uoronethyl ene,
fl uoronethyl ene, 2,2-difluorobutylene and 2,2, 3-trifluorobutylene.

15Exanpl es af £] yor K i nclEdlero-SHeietareenrdradd m t ed to,
trifluorometh ; \ 2 i f 1 YOPEEr-HYsmpthy-garamigadsy j f | yor opr opoxy and

2, 2-di f| uor opropoxy’ 'As used hefernaromatic" refers to

hydr ocar bonyl groups havi ng one or nore unsaturated carbon ring(s)
having aromatic characters, (e.g. 4n + 2 del ocalized el ectrons where
n nll i S 5
In another aspect there is provided use of compounds of formula Ib, as synthetic precursor
in a process for preparation of a labeled compound, wherein the said label is constituted by

one [''C]methyl group.

10 In another aspect there is provided use of compounds of formula Ib, as synthetic precursor
in a process for preparation of a labeled compound, wherein the said label is constituted by

one '*F atom.



20an integer) and conprising up to about 14 carbon atons. In addition
"heteroaromatic" refers to groups having one or nore unsaturated
rings contgai.ni bon and one or nore heteroatons su It rQgen,
oxygen or‘ghﬁgﬁap§ﬁiving aromatic character (e.g. 4n +%QH%%?@@&Wﬁ ed
el ectrons). 25 As used herein, the term"aryl"” refers to an aromatic
ring structure made up of from5 to 142%ar bon at ons. Ri ng structures
containing 5, 6, 7 and 8 carbon atons woul d be single-ring aromatic
groups, far exanple, phenyl. Ring structures ntaining 8, 9, 10, 11,
12, 13, or" 1ROlBEFRFChECHOr FOyrd Bse af spmeEids Pﬁf%ﬁaﬂﬁﬂwp SYNFRFAIC RFSHERT ¢
ring can hg a%k&%&'ﬁ%r@%rﬁbm@?@ 16061 ARbRp Sl HAIwRASI th PR Mbdl s S&tiuted by
substituents as described abgyve. The term“aryl" also 30 includes

pol ycycl i onepiog ssiestedwnhavi nd. t Mendr Inore cyclic rings in which two
or nore carbons are common to two adjoining rings (the rings are
"fused rings") wherein at |east one of the rings is aromatic, for
exanpl e, tlhenahdraspecyihkicds prionglsd e pharbacayicdl @ainbasytic, conipfising a compound
2008/ 108730PCT/ SE200810 3 23 cycl oal kenyl s, . cycl gal kynyls, aryls
2nd/ or hrERSLYE R PENIERES asetier 5 P tene o Gl SEPSRIB =S o T 2.
1,3- and 1, 4-di substituted benzenes, respectively. For exanple, the

nanes 1, 2-di nmet hyl benzene and. ort ho-di net hyl benzene are synonynous.
5As used Hepedtherappest theieds proyided a pkarmacqudicilisomperilipn; for irréoggaging of

sat ur at ed .., i _ i . t
ahir%k?% g&e@gﬁsﬁ comgerfglﬁgga RS ﬁga;fdy édngjgmﬂalmesxrdl@fto@ahﬁmla, BBther

These may | used bri dged cyclic systerns. Preferré%

cycl oaloky|vathraptarheesmi@lly gcceptablercburerat ons in their ring structure,
and nore preferably have 3, 4, 5, and 6 carbons in the ring
structure. For exanmple, "C3.6 cycloallcyl” denotes such groups as
cycl opr opyh anatyerlasf@at fhbre icpolipé mi i vivaanethydfod heastking Ay sd depesits in a
herein, "hal.o" or "hal ogen" refers to fluorq, chloro, .br , and
odo. " Countigs Grmpredtetersely GLamiErsrte b el i

negat i vel phempic8RaSReHosios b&ﬂpr@%gciﬂa@follﬁilﬁbledbfoﬂgﬁbﬁiﬂ acBydIn@b €8mula
acetate, sulfate, tosylatc, benezensul fonate, and the |ike. 15As used
her ei n5 t HE)ta8A b Aieing chechiyding gf the pempquyd o ppyoidsleposiidn iegabigste
refers to a saturated, unsaturated or partially saturated,

nmonocyclic, bicyclic or tricyclic ring (unless otherw se stated)

cont ai ni ngn8n¢ emb@limersof this aspedtcdaidideteRtionis4amied Sutrtiyrihe aovprs! &elmiques
chosen selected from gamma imaging, magnetic resonance imaging and magnetic resonance

spectroscopy.

In another embodiment of this aspect, said subject is suspected of having a disease or
syndrome selecied from the group consisting of Alzheimer's Disease, familial Alzheimer's

Disease, Down's Syndrome and homozygotes for the apolipoprotein E4 allele.
25 Inanother aspect there is provided a compound of formula (Ia) for use in therapy.

In another aspect there is provided use of a compound of formula (Ia), in the manufacture
of a medicament for prevention and/or treatment of Alzheimer's Discase, familial
Alzheimer's Disease, Down's Syndrome and homozygotes for the apolipoprotein E4 allele.

30



from nitrogen, sul phur or oxygen, which may, unless otherw se

speci fied, be carbon or nitrogen |linked, wherein a -CH2- group is
optionally replaced by a -C(0)-; and where 20unl ess stat 0 e
contrary dwpﬁﬁgﬁﬁpﬁ}ogen or sul phur atomis optionallyﬁgﬁﬁﬁégﬁthg
formthe N-oxide or S-oxide(s) or aring nitrogen is optionally
quartemn zed; wherein a ring -NH is opt?bnally substituted by acetyl,
fonnyl, nethyl or nesyl; and a ring is optionally substituted by one
or nore halo. It is understood that when the total nunber of S and O
atons in t I 4 ot
i acent (hanBbGRAEY B s AYFREER nbuoliof ek HERE REDALARMANDL Al ARGl
tricyclic Dibage, #milielaslzhamer Obisédse, DavitsSSyiEyongdnid o mbkypobs far the

het eroaromatic or aromatic ring provided that at |east one of the
rings is ROPUNMEEAFIBERGHeEE: omprising admiustigring fost Heypply inchdgiggnarsin need
nmonocycl i | | Gorrei ; I
R e e e A O
N- et hyl pifpenild{lay! , N-fornyl pi perazi nyl, N-mesyl pi perazinyl, 30
honopi perazi nyl, piperazinyl, azetidinyl, oxetanyl, noTholinyl,

t et rahydroi soqui nol i nyl, tetrahydroquinolinyl, indolinyl,

t et rahydr opyranyl, di hydro-2H pyranyl, tetrahydrofuranyl and

2, 5-di oxoirhdsglazati di nyl . WO 2008/ 108730PCT/ SE2008/ 050243 24 As used
herein, "heteroaryl"” refers to a heteroaromatic heterocycle having at
| east one heterpat.om ki RO €fn SUk S SULfur Ne-_OF . Nid rQgen.
Het er oarylysg]’ll'sgéjgegelflhcaﬁkggé anq%hqgn 31/c i %D(K% ¢ pu'(.)éFé/(%:Il% ?I)éag g?%ﬁx,orﬁgé\ﬁthgg 2,
3 or 4yf useEndddi@kiudy 5618 Meancheddals@ 8 oBf chiineh@r Ml dliphictyfochideh ude
without Iimtation, pyridyl-(i.e., pyridinyl), pyrimdinyl, )
pyrazi nyl ,greups hanarg fom 1 torl2 gaibay ptonks gr yfla specibed sumbsn of garbogustarey iy | |

i soqui nolyl . .thien im.dazol.yl ., thi.azol Lndol vl Wpyrnyl . _
oxazol i OB B e sEOE TR oL B0, b Rastpis RS ANy denotes
pyrazol yl ,aliiyl had@d V12, 31 86laERh%hbn afoR a®BLY the speciidminiendérda0s e alkyl-

i sot hi azolyl', benzothienyl, purinyl, carbazolyl, benzimdazolyl,

i ndol i nyl ,grexpds theantegdt @ (zaxo), Abydrogen-semds mientderbasihe subatitugyt ot e ppsiigen

o ot poth BTt Pl B R bRURS iR It Pl Ghen e
chem cal tshauisd At dembting BeaMB@s] &f allsHGR-gR6H i€ Sl ilgpGNqURs), amehdide

esters of carboxylic acids, silyl ethers of alcohols, and acetals and
ket al s of isfenisdyel bk thadrdugs onte svhichabpalkylewd oy alkpengionp grsubgiitged. For

protectin r QUp hos at protect e ilic.,grou e.g.
P ar ot Ao BTG BURTONET h BSE o NNl ARy e b
sel ective i g%h%wi@tea PPaRilk@Bned NS PERup hRSRBkdeddRo bRtasRétBlo the first
nol ecul e under ‘basic conditions. Exanpl es of such protecting groups

i ncl ude, ot ta the tast carban af st alkyleneetr h&}dylenyl-group. In the case of methylene, the first

2-(trimethylsilyl)eth hyl . al k | ,
e E)L[ ;””glt ﬁégﬂiﬁ 1t %%ft;g:?%ﬂéaéa L Eor kSR BB Lk, “N(Cs alkylenc)” and

“N(C,alkylene)sNH” is equivalent to pyrrolidinyl, piperidinyl and piperazinyl, repectively.

Examples of alky! include, but are not limited to, methyl, ethyl, »-propyl, i-propyl, n-butyl,
25 i-butyl, sec-butlyl, +-butyl, pentyl, and hexyl.

Examples of alkylene or alkylenyl include, but are not limited to, methylene, ethylene,

propylene, and butylene.

30 Asused herein, "alkoxy" or "alkyloxy" represents an alkyl group as defined above with the

indicated number of carbon atoms attached through an oxygen bridge. Examples of alkoxy



As used herein, "pharmaceutically acceptable"” is enployed to refer to
t hose conpounds, materials, conpositions, and/or dosage forns which
are, within the scope of sound nedical judgnent, suitable for use in
contact wiYR2PRERPsues of human bei ngs and ani mal s wi G2 008/050243
excessive toxicity, irritation, allergic response, or other problem
or conplication and 2500nnensurate mnt?ﬂa.reasonable benefit/risk
rati o. As used herein, "pharmaceutically acceptable salts" refer to
derivatives of the disclosed conpounds wherein the parent conpound is

modi fi ed Byclwdek b rarRqtdnbied im siethoxy Shaxp et BOPOXEIRREIPEYY, Grbuloxy,

phar maceut;] t ed to,
m ner al orllw(:Ij &ga’ﬁ‘f{‘g&g&?@g )F}?sstog?ﬂt(g%]’s%% eés)q% Ge&é&&%ﬁﬁ éﬁr% nes;
al kali or pm@ag)alcviys aimdarbf, "dlylthic? or éthiclkesy Sigptesas am:alkﬂcgrgvllp as rhﬁmtaﬂs;

and t he I|§ ha eutlcaI¢ acc Its |nc
Soaventt onFve B RALAREEEER it SERLRA AT S TRIHRFEAE, ||

par ent sconpound WO 2008/108730PCT/SE2008/050243 25 forned for

exanple, fromnpn-toxic i i C or an ac or anple such
convent i orfsl S ﬁer{”&({( igg %‘rfﬁfgbli"??gé‘é gfgqqrvﬁgéoxy]: 8‘?‘39‘5&?6

acids suchyfw d?)ﬁ?éfEkCFHfQE kﬁgroﬂﬂ% RARKioRe, 1%%rttﬁ&‘%e b #h€ hy @Bkt autsAkd &

pr epar ed fron1or%an|c aci such as Iactlc mal eic, citric, benzoic,

met hanesulthgfiron %\@ﬁtlleweﬁrspkedlngﬁéylpﬁéylﬁthaﬂ@ngom awsperleded byal t s
of the pr%ﬁl%gﬁ aE'x%¥§l@§ bk ‘ﬁmﬁ)ﬁ@tﬁh‘?ﬁ %%Phﬁﬁt@&%t Hﬁuﬁ%ﬁeﬂmcomound

that contain I'c or acidic nolet conventr on ‘cal

met hods. Gifherahétyyl, ﬂunmﬂ@bytéZdawﬂb@npmepaﬁhmﬂmﬁwiaab1ﬂm@nphpﬂfree
acid or base forns of these conpounds with a stoichionetric anmount of
the appropriate base or acid in water or in an 10organic solvent, or
in a mxtEampfes bhﬂudrwkylgm«aﬂadid Put aﬂ@fmqma&mo ptliczorhdtheleed her ,

ethyl acetate, et nol , onltr | e are used. As
used her ei O“M?q@YQﬂ Yﬂﬁho gicang é%h? fis an in vivo

hydrol ysabl e (or cl eavable) ester of a conpound of the invention that
contains a carboxi or a hydr ég 15group. For exanple am no acid
est er sis CExampler ek {nwarosloxyeaeludes bui akenardintitsd yovdtiyaromethoxy, 2,2,2-

G _6al kan hl?@%é{ﬁ%pyh??%ﬁ&iroéfoﬁﬁ ap n\ﬁaé ?Xifﬁ)éfégﬁoteb%xy

C34cycl oal kKoxycar esters
1- cycl ohexyl car bonyl oxyet hyl , acetoxynethoxy, or phosphoram di c

cyclic estgrs .
y AS used herein, “aromatic” refers to hydrocarbonyl groups having one or more unsaturated

carbon ring(s) having aromatic characters, (e.g. 4n + 2 delocalized electrons where “n” is
20  an integer) and comprising up to about 14 carbon atoms, In addition “heteroaromatic”

refers to groups having one or more unsaturated rings containing carbon and one or more

heteroatoms such as nitrogen, oxygen or sulphur having aromatic character (e.g. 4n+ 2

delocalized electrons).

25 As used herein, the term “aryl” refers to an aromatic ring structure made up of from 5 to 14
carbon atoms. Ring structures containing 5, 6, 7 and 8 carbon atoms would be single-ring
aromatic groups, for example, phenyl. Ring structures containing 8,9, 10, 11, 12, 13, or
14 would be polycyclic, for example naphthyl. The aromatic ring can be substituted at one
or more ring positions with such substituents as described above. The term “aryl” also

30 includes polycyclic ring systems having two or more cyclic rings in which two or more
carbons are common {o two adjoining rings (the rings are “lused rings”) wherein at least

one of the rings is aromatic, for example, the other cyclic rings can be cycloalkyls,



20As used herein, "tautonmer" neans other structural isoners that
exist in equili br| umresulting fromthe mgration of a hydrogen atom
For exanpl ol tautonerismwhere the resulting ;Qﬁ?gﬁ

t he properitﬁloezg@)?s"ggth a ketone and an unsaturated al cohol. %ﬁ!i@%ﬁ
used herein "stable conpound” and "sta%e structure” are neant to

i ndi cate a conpound that is sufficient robust to survive isolation
to a useful degree of purity froma reaction m xture, and subsequent
prol onged sto e er.at ur

ot onat 1 ySF YR B PedSline Sl aBRahESRAs aBB R o g prstere
agent.  WapgBQa8/ 2o, &Zﬁ@ﬂﬂ:—[ (4SHANE L8 0243nAbreiftR il SEeiexhiyletht 8dines

i ncludes isotopically | abel ed corrpounds of the invention. An

"i sot opi cali-§ineindpeagene and grhesdimgiyibegeencefeyRPREROUS det ect abl " or
"det ectabl e arnyl oi d bi ndi ng" conpound, or a "radioligand" is a
conmpound of the invention where one or nore atons are replaced or
subst i tsut kB wpd hercimt Gmtavan/crgodkylatsonticrderne sickide prvrated gigp groups, having
5di fferent

at ur o (11 SREHARuAhTrCarRE RO, THREGNALLR: RSP P died utlltcli
19F, whic rsyabrhlm\ﬂxefdmcemclaaﬂcytsfhaae frolh6aulle cwibnm: htoowe M tieinsing Kinsctek.emdnt
vm'thout enrich nt. .t er g ree t atural ly,

occuri ng. Dé%rﬁﬁ a%lyﬁﬁ\ier{; apfge g‘i‘fﬂgst'i“t THE @‘E“FF&?OIEWEW B-be
referred tdyclasms'/ll"aaeit@aﬂsuctogrohﬂ@aslcy&epro@m &byl 0E10psH8)] $HeFclohox§l.
"detectabl e i sotopes”) that may be incorporated in 10conmpounds of the
present® i nvention include but are not limted to 2H (also witten as
D for , 35 deuteniti) "haﬁJH of allla%%gﬂ” fe?ér@fé fﬁfbro cfﬂgfo denﬁd Hﬁﬁ vodé-l'@oul;tg’x%n"
14C, 13N 15N, 150, 36C 76Br, 77B

1231, 1247 usedsfor ezrampére lto repres¢rg atsmalheleaﬁdrehfslh@mdd smws surhijag @Inlopdfc al | y
| abel ed c e wth a

det ect abl Mb?%ﬁ&gﬁ&o#%b%\%l?&? %gcgﬁéeug}‘%&f %t dt‘ﬁggﬂ% ecti on
with a technique suitable for the particular 15app| i cation, in a
det ect abl e, co und of the nvention | abe

ot om o t 1S PABGHER: B sim SreRey L Be MRS it s bttt oo ?:%ﬁmt ed

by 12C or setufigdd, Gaaboited 5:30RAS shiiratedf fn@ﬁ@dy@nc BfcytiteoratyRGY kRS (unlde
radi onuclide that is incor porated in the instant .radi ol abel ed

conpounds qpharyvisg élﬁ@ﬁhcqﬂvﬁll%lﬂ%:?) %%%@tpmé Og‘ﬁblph ¢ o i3oth OpP ripg alems are chosen
radi ol abel kg, GRPAL SR phEY: o%ﬂp&bﬁch iy, dn[bsé’ bth&%éé' PfeLbe E&S&P&m

| abel i ng and conpet| t| on assays, 20conpounds t hat |ncor£orate H it,
or 1251 witifroggefiaked, Mpeism mddts- group i optipesilyireplgded by a -C(O)-; and where

20 unless stated 1o the contrary a ring nitrogen or sulphur atom is optionally oxidised to form
the N-oxide or S-oxide(s) or a ring nitrogen is optionally quarternized; wherein a ring -NH
is optionally substituted by acetyl, formyl, methyl or mesyl; and a ring is optionally
substitutcd by onc or more halo. Tt is understood that when the total number of S8 and O
atoms in the heterocyclyl exceeds 1, then these heteroatoms are not adjacent to one

25 another. If the said heterocyclyl group is bi- or tricyclic then at least one of the rings may
optionally be a heteroaromatic or aromatic ring provided that at least one of the rings is
non-heteroaromatic. If the said heterocyclyl group is monocyclic then it must not be
aromatic. Examples of heterocyclyls include, but are not limited to, piperidinyl, N-
acetylpiperidinyl, N-methylpiperidinyl, N-formylpiperazinyl, N-mesylpiperazinyl,

350 homopiperazinyl, piperazinyl, azetidinyl, oxetanyl, morpholinyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, indolinyl, tetrahydropyranyl, dihydro-2H-pyranyl, tetrahydrofuranyl

and 2,5-dioxoimidazolidinyl.



13C 18F 19F 120/, 1231, 131-, imaging applications 'IC, 75Br, or 76Br
will generally be nost useful. Exanples of an "effective amount *

i ncl ude anp enabl e i magi ng of anyl oi d 25deposi Vi Vo,
that yield §@@@6§§ﬁ e toxicity and bioavailability |evéF§%#8W“m“”*’
pharmaceutical use, and/or prevent cell degeneration and toxicity
associated wth fibril formation. T#t s invention al so provides
radi ol abel ed 2-heteroaryl substituted benzot hi ophene and benzof urane

derivatives as anyloid i magi ng agents and synthetic precur sor
conpounds 30 from whi ch such are prepared.

2008/ 108730R(L4 ﬁé&ﬂWa%%B reddrs M?& H&%at@ﬁtaﬂﬁﬁet&gac@{mﬁf‘érﬁg fa@font he

pr esent invention n'ay be used to determ ne the presence | ocati on
and/ or andwreroagm ving nembgbyuch anypl o, d:xn@no@t rtn(r@em Hetamay ganpoinclodey

g;ggS|t?g§H%%§§ﬂ gdaf%?fﬁ¥(ﬁ§f an Oréeﬁggf yﬂInAdgmng ofomjng
t he terrpormter@eﬂlgempemtudawthomdlrﬁhmoﬁ,l ;iyndnl(t e, pﬁtcﬁmylj oweslidityine
et Ve oS SLEST OF USROS, SLOSl ZS A B,

di sease, dnSRESST, (19420608841 10Pyr hﬁmkdmeﬂédzé{ﬁr}q ORI Sy B zthiazolyl,
ultimately be used to treat, and to dlagnose di sease,” di sorder " or

condi ti on 1%3?%1% Brpzobd, igzadhyl, ehgtobyldndezebdi 3. bihiadizrohyl dsothiprolyl,

fam i al for the

1 oD E ARl R BELA fRshi Hé)ﬂlges
apollpoproteln %§' uﬁ ?ﬁ hogloébﬁh?EBPﬁ@entlon eterm nes the
presenoe and Iocatlon of anyI0|d deposits in an organ or body area,
preferably resent ne ri ses
Beim i ot r 1R B R AL BPbeo bRy SE o R AR B e Roray
conmposi ti Qﬂb@ﬂfﬁlﬁl\ﬁhldﬁfgpraﬁcﬂfﬁlwiﬁhl@llﬁrdﬁtth.dlﬂi@:tl@ﬂmﬁulpd'rdmﬁ ufidesirgl che@ival
invention called a "detec

accept abl dARPETAICEF. FHFEP 2Pt Such Brtiating e paeemier & et dise
quant i ty" silyl ethers of alcohols, and acetals and ketals of aldehydes and ketones, respectively. A
15 sub-group of protecting groups are those that protect a nucleophilic group (e.g. an aromatic
hydroxy group) against alkylation and thus permit selective N-alkylation of an amino-
group present in the same molecule under basic conditions. Examples of such protecting
groups include, but is not limited to, methyl, 2-(trimethylsilyl)ethoxymethyl, alkoxymethyl
and r-butyldimethylsilyl.

As used herein, "pharmaceutically acceptable” is employed to refer to those compounds,
malerials, compositions, and/or dosage forms which are, within the scope of sound medical
judgment, suitable for use in contact with the tissucs of human beings and animals without
excessive toxicity, irritation, allergic response, or other problem or complication and

25 commensurate with a reasonable benefit/risk ratio.

As used herein, "pharmaceutically acceptable salts" refer to derivatives of the disclosed
compounds wherein the parent compound is modified by making acid or base salts thereof.
Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or

30 organic acid salts of basic residues such as amines; alkali or organic salts of acidic residues
such as carboxylic acids; and the like, The pharmaceutically accepiable salts include the

conventional non-toxic salts or the quaternary ammonium salts of the parent compound



means that the anmpbunt of the detectable conpound that is adm nistered
is sufficient to enable detection of binding of the compound to )
anyl oi d effective quantity” neans that th he
detectablé&cgwgggkggthat is adm nistered is suff|C|ent%? &%ﬁ§£f§

i magi ng of binding of the conpound to apyloid. The invention enploys
anyl oi d probes which, in conjunction wFt h non-invasi ve neur oi magi ng
techniques such as magnetic resonance spectroscopy (MRS) or imaging

(MN), such as._positron em SsiQ h PET)
or single- fB‘%‘E‘ﬁdﬂgﬁ’réi‘ﬁfg@? %W“&B?ﬁot?ﬁ@d“?réiﬁifg?réﬁﬁ%}“‘( fc"g‘i’g'% é@é!
quant ify Q:@Milré?ihgnéllﬁ&@ﬁx‘id Als (R1udE Mdse RivED BomahdRzatiBaMiyQich BRI ng ,
"imaging", refers to any nmethod which permts the detection of a
| abel ed hdwérashleys, phaspberie, ing theddwrarithesilty prepand Gomi cgéreids such as
e YA Y S RS BRCEL RO B Shilpa RGN ERELNS, L he Tadi at i on
emtted fromthe ofgan’ or area belng exam ned 1's neasured and
expressed either as total binding or as a ratio in which total
bi ndi ng i tiss S_nor
Cotal "bi oG R AP ST G HAS 3 e ntes Sl VB Gt e tonL i
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i nstance, the radionuclide chosen nust have a type of

det ect Hbl E'HHP- &'0F FXABIE YpiEo dridiesisrsy Greikoxymeikbesiss lﬂg‘o‘i‘i%‘ilc‘%i’é"ir%&“%n
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i nvention e detected using gamma imaging wherein enitted gamma
irradiation of the appropriate wavelength is detected. Methods of
gamm | m%s l%ed herein, “tautomer” means other structural isomers that exist in equilibrium
resulting from the migration of a hydrogen atom. For example, keto-enol tautomerism
where the resulting compound has the properties of both a ketone and an unsaturated

alcohol.

25 As used herein "stable compound” and "stable structure” are meant to indicate a compound
that 1s sufficiently robust to survive isolation to a useful degree of purity from a reaction
mixture, and subsequent prolonged storage in the cold or at ambient temperature, and

optionally formulated into an efficacious therapeutic or diagnostic agent.

30 Compounds of the invention further include hydrates and solvates.



15 include, but are not |limted to, SPECT and PET. Preferably, for

SPECT detection, the chosen radiolabel will lack a particul ate

em ssi on, ] roduce a | arge nunber of photons i 0 ey
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imaging applications He Be, By, Pp 1201 1231 Bl By or ®Br will generally be most

useful.

Examples of an "effective amount” include amounts that cnable imaging of amyloid
25 deposit(s) in vivo, that yield acceptable toxicity and bioavailability levels for
pharmaceutical use, and/or prevent cell degeneration and toxicity associated with fibril

formation.

This invention also provides radiolabeled 2-heteroaryl substituted benzothiophene and
benzofurane derivatives as amyloid imaging agents and synthetic precursor compounds

36 from which such are prepared.



The net hods of the present invention may use isotopes detectable by
nucl ear magnetic resonance spectroscopy for purposes of in vivo

i magi ng amslogmsats7escopy. El enents particul arly useful por/SEa@seine
resonance spectroscopy include '9F and '3C. Suitabl e radi oi sot opes
for purposes of this invention includeypeta-emtters, gama-

20em tters, positron-emtters, and x-ray emtters. These
radi oi sot opes include 120/, 123/, 131/, 1251, 18F, 11C, 75Br, and
76Br. Suitable stable isotopes for use in Magnetic Resonance | nagi ng
(MM or Spectroscopy (MRS), according to this invention, include 19F
and 13C. Sdethedsioduseadi oi sotopes for in vitro quantification of
anyl oi d i n_honogenat es of biopsy or post-nortemtissue include
125, 1., , The compepnggiof thy preserd inveptian Paybeorsah g detaminetheprgsrace sgeatiof

25 use in @§r hiowit Spoﬁerfﬁ'glild?gamg'lgﬁl]deggsritééﬁl?aﬂ BroaEEhody FRA! RBludihg el OF
MRS/ MM and 3H and 14C for in vitro Studies. wever, " any
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an inplanted reservoir. The term parenterai".as used herein _includes
subcut Bnedysmylgid deppsitignsuch 4 Ralmaial 4D, Downs aiideripntyloidosis and

intraperiHgﬁﬁ%équﬁgﬁggggﬁgg&dﬁﬁgmﬁmgricuIar, i ntrasternal

intracrania intra s Injection and infusion techniques.

5The exact_adm ni stration protoco] wll vary dependi ng upon vari,ous
factors i ndr@AY af s myentiopslatprinarythe progente Aad opdlianioh amalod dopgsittiiay
of the patsh@Rdan o BSdylebe LRSI 8R0S 8 PAhl e BN hRtHALMBrises
procedures woul d be routine to any one of ordinary skill in the art.
Dose | evelagminsttaen of aidgtcaybleaguntty® o @hamiageutighldaiypestibenutainiog goo
my/ kgl day aﬁIylcﬂﬁ'—binding compound of the present invention called a "detectable compound,"” or a
pharmaceutically acceptable water-soluble salt thereof,, to a patient. A "detectable quantity"
means that the amount of the detectable compound that is administered is sufficient to
enable detection of binding of the compound to amyloid. An "imaging elfective quantity”
means that the amount of the detectable compound that is administered is sufficient to

20 enable imaging of binding of the compound to amyloid.

The invention employs amyloid probes which, in conjunction with non-invasive
neuroimaging techniques such as magnetic resonance spectroscopy (MRS) or imaging
(MINI), or gamma imaging such as positron emission tomography (PET) or single-photon
emission computed tomography (SPECT), are used to quantify amyloid deposition in vivo.
25 The term "in vivo imaging”, or “imaging”, refers o any method which permits the
detection of a labeled heteroaryl substituted benzofuran or benzothiophene derivatives as
described herein. For gamma imaging, the radiation emitted from the organ or area being
examined is measured and expressed either as total binding or as a ratio in which total
binding in one tissue is normalized to (for example, divided by) the total binding in another
30 tissue of the same subject during the same in vivo imaging procedure. Total binding in vivo

is defined as the entire signal detected in a tissue by an in vivo imaging technique without



i nventive conmpound are useful for the inventive nethods. In one
enbodi ment, the dose lo level is about 0.001 pg/kg/day to about 10
g/ kg/ day. | her enbodi ment, the dose level is about_0.01
pg/kg/day‘W§2§@@®?mﬁ.0 g/ kg/ day. In yet another enbodiﬂgﬂ%$2Wﬁ@“85%e
| evel is about 0.1 ng/kg/day to about 100 ny/kg/day. The specific
dose level for any particular patient %1 vary dependi ng upon
various factors, including the activity and the possible toxicity of
t he specific conpound enpl oyed; the l1l5aqge,  body wei ght, general
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St udi es iqmanigg&mﬂgdels are also hel pful. The considerations for

deterniningVFﬁe propér dose levels are well known in the art and
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For exanple, the animal nay be an el derly human. | n another
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precursors, are provided. Such precursors nmay be uSed as synthetic
starting ratgeenoagissd tbat it W& AE8EANSAIDIGH SERBBuOLIH2AS b3 Thd thmget, but

i ncorporation of |abele | ecul ar fra ts |l eadin o radi ol abel ed
2" et br oarPH SEh 7t BEte BEH Z6E 1o SRAHEOSHE s CopT Bha P8P PRE R es as
anyl oi d i reagipBehdd @€ iHeSnvelBéas teQetebled 86ihs BmMIhatish WRpigichSiddn
vitro 5This invention further provides a nethod for detecting anyloid
deposi t ( S)gapwlq}fr@qhguon of the appropriate wavelength is detected, Methods ol gamnia imaging
15 include, but are not limited to, SPECT and PET. Preferably, for SPECT detection, the
chosen radiolabel will lack a particulate emission, but will produce a large number of

photons in a 140-200 keV range.

For PET detection, the radiolabel will be a positron-emitting radionuclide, such as **F or
"¢, which will annihilate to form two gamma rays which will be detected by the PET

20 camera.

In the present invention, amyloid binding compounds/probes are made which are useful for
in vivo imaging and quantification of amyloid deposition. These compounds are to be used
in conjunction with non-invasive neuroimaging techniques such as magnetic resonance
spectroscopy (MRS) or imaging (MRI), positron emission tomography (PET), and single-

25 photon emission computed tomography (SPECT). In accordance with this invention, the 2-
heteroaryl substituted benzothiophene and benzofurane derivatives may be labeled with '°F
or C for MRS/MRI by gencral organic chemistry techniques known in the art. The
compounds may also be radiolabeled with, for example, Bp ¢, PBr, "Br, or "I for PET
by techniques well known in the art and are described by Fowler, J. and Wolf, A. in

30 “Positron Emisssion Tomography and Autoradiography” 391-450 (Raven Press, 1986).



conprising: (i) contacting a bodily tissue with an effective anount
of an inventive conpound, wherein the conmpound woul d bind any anyl oid

deposit(s) ssue; and (ii) detecting binding of und
to anyl oid 938%@5?% in the tissue. The bi ndi ng naﬂwﬁg&ﬁﬁgﬁgﬁgp

by any neans known |n the art. Exanpl es of detection nmeans 10i ncl ude,
W thout limtation, mcroscopic technlaﬁes such as bright-field,

fl uorescence, Iaser confocal and cross- polarization m cr oscopy.
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sterile solutiodn; 'suspension or |ne ease ornu at’i on
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(6) ocular_admnistration; (7) transdernmal adm nistration; or (8)
nasal HdmiHOESF#EF-on. I n one enbodi nent, the conposition is

formul ated for intravenous admi nistration and the carrier includes a
fluid and/ie neetinids of @bpraseplierhsdenay bt isn@ich decaaony neddar htagnetic
Sconposition, is capabl e of binding.specifically to anyloid in vivo,
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20 emitters, positron-emitters, and x-ray emitters. These radioisotopes include on 137 mI,
12SI, ISF, “C, 75Br, and "®Br. Suitable stable 1sotopes for use in Magnetic Resonance
Imaging (MRI) or Spectroscopy (MRS), according to this invention, include '°F and °C.
Suitable radioisotopes for in vifro quantification of amyloid in homogenates of biopsy or
post-mortem tissue include 12SI, HC, and °H. The preferred radiolabels are "¢ and "°F for

25 use in PET in vivo imaging, '>1 for use in SPECT imaging, '°F for MRS/MRI, and *H and
1C for in vitro studies. However, any conventional method for visualizing diagnostic

probes can be utilized in accordance with this invention.

The compounds of the present invention may be administered by any means known to one
of ordinary skill in the art. For example, administration to the animal may be local or

30 systemic and accomplished orally, parenterally, by inhalation spray, topically, rectally,

i



10 The present invention further provides conpositions conprising a
compound of fornula la, and and at | east one pharmaceutically
acceptable_carrier, diluent or excipient. The present invention_
further prQiAB80%8 hods of treating or preventing an AFYERYBEHN243
15pat hol ogy in a patient, conprising admnistering to the patient a
t herapeutical ly effective amount of a éénmpound of fornula la. The
present invention further provides a conpound described herein for

use as a nedicanent. 20 The present invention further provides a

conpound des®lyi busgalhe veginalbyoer vian waplatedciesarecinfThe s dparantarat”. as Seade
compounds ifei At AubButdud, BuRthdlaYfir e 8 ARG RaN iR eABHLE!
geonetric | someric centres - and "Z- i1soners), and I't 1S to b€
under st oodntrdtlxtcal, rgraventeqddromtresicroripabs@sniall indsuicéosepts tgdctips amer s,
enant i omer.s, di s%ereoisoners, atropi soners and geonetric isoners.

WO 2008/16@??85%? 'CE¥008/ 050243 33 pharmaceutically acceptable salts,
but other salts may be useful in the production of the conpounds of
fornul & | alheCaag edminsstistion pretocaleitl anhdeparditgupesedrions heios denhudingthe | n

sone enbod; invent j- ravi. de )

Formi a1 ategeugeliE R AIER, S 0 B B A e QTR B sy

Vi vo- hydr adynd@iitatiop pecadseargotlthbe safine foahy vseofasdinmgiskanmniicsart.| N sonme

enbodi ments, the present invention provides conpounds descri bed

herein fOmdisfes oAind Bl RTBLD.doRliokbRB (Dol 1 R ADKY S 1%

AO rel ated patholc())gy. I'n som&*furt(th-gL % ° 0 Hhike/d8y Gn
inventive compound are useful for the inventive methods. In one embodiment, the dose

o level is about 0.001 ug/kg/day to about 10 g/kg/day. In another embodiment, the dose level

—

is about 0.01 pg/kg/day to about 1.0 g/kg/day. In yet another embodiment, the dose level is
about 0.1 mg/kg/day to about 100 mg/kg/day.

The specific dose level for any particular patient will vary depending upon various factors,
including the activity and the possible toxicity of the specific compound employed; the

15 agce, body weight, gencral health, sex and dict of the patient; the time of administration; the
rate of excretion; the drug combination; and the form of administration. Typically, in vitro
dosage-effect results provide useful guidance on the proper doses for patient
administration. Studies in animal models are also helpful. The considerations for
determining the proper dose levels are well known in the art and within the skills of an

20 ordinary physician.

Any known administration regimen for regulating the timing and sequence of drug delivery

may be used and repeated as necessary to effect treatment in the inventive methods.

The regimen may include pretreatment and/or co-administration with additional

therapeutic agent(s).

25 In one embodiment, the inventive compounds are administered to an animal that is
suspected of having or that is at risk of developing a disease, disorder or condition

characterized by amyloid deposition. For example, the animal may be an elderly human.

In another embodiment, compounds and methods for their preparation, useful as

precursors, are provided. Such precursors may be used as synthetic starting materials for



enbodi nents, the Al3-rel ated pat hol ogy is Downs syndrone, a

f 3-anyl oi d angi opat hy, iocerebral anyloid angiopathy, heredi tary

cer ebr al rrhage, a disorder associated with cognitive i ment ,
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as a free base, acid, or salts thereof. Throughout the fol |l owi ng

description of such 20processes it is to be understood that, where
dethedfor flgtestim id He plpsgsor || be attached to, and

subsequent |y rem)ved from the various reactants and intermediates in

a manner tTat invénition fgthee pdividgs mmdéloslﬁ‘@‘at&tebsmgﬁmyleﬂdldlep@d(ﬂj m vilre art of
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descri bed,cofmpburei aipdeth the orifdual eouldiendAmyuwps/1éid dEYogaf) @ the tissue; and (i)
25Synt hesi s", .3rd ed., .T. -l nterscience,
New York _(E586E bipfing of i oo s pRtsIAoBB il ansS or mat i on of
a group or substituent into another group or substituent by chem cal
mani pul at iThwe boaimgreayxondhictadyany arygns kitoemne dicatteExamjfleneldepridatuntansn

t he synthetlc ath toward the final product, in i ch. . possi bl e
Ly ot 1 osideeh R SHebon Mhe st R mrs e RSy of
ot her fundidepb@ifbdal &%l GadsrpobsizatbnlyictReopypl ecul e at that stage to the
conditions or reagents enployed in the transformation. Such i nherent

inconpatibilities, and ways to circunvent them by carrying out
appropriate WO 2008/ 108730PCT/ SE2008/ 050243 34 transformati ons and

synt hetic ?%&E%eﬁ&afﬂiowgogﬁgh%e order, will be readily understood to

t he one sKi organi ¢ synthesis. Exanples of

L anst or Moty OR5e bR EHHKPProdfb Pt phAoduliod Borhodhfor iBARHSHOQH i Afkcitae
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Ref erences 5and descriptions on other suitable transfommtions are

given in "KRUEBHLEHSHS MEy Br¥RRE Gne or more additional pharmaceutically acceptable

ingredient(s), including without limitation one or more wetting agent(s), buffering agent(s),

suspending agent(s), lubricating agent(s), emulsifier(s), disintegrant(s), absorbent(s),
preservative(s), surfactant(s), colorant(s), flavorant(s), sweetener(s) and therapeutic

20 ageni(s).

The composition may be formulated into solid, liquid, gel or suspension form: for: (1) oral

administration as, for example, a drench (aqueous or non-aqueous solution or suspension},
tablet (for example, targeted for buccal, sublingual or systemic absorption), bolus, powder,
granule, paste for application to the tongue, hard gelatin capsule, soft gelatin capsule,

25 mouth spray, emulsion and microemulsion; (2) parenteral administration by subcutaneous,
intramuscular, intravenous or epidural injection as, for example, a sterile solution,
suspension or sustained-release formulation; (3) topical application as, for example, a
cream, ointment, controlled- release patch or spray applied to the skin; (4) intravaginal or

intrarectal administration as, for example, a pessary, cream or foam; (5) sublingual



Transformations - A Guide to Functional G oup Preparations”, 2nd ed.,
R C. Larock, WIley-VCH New York (1999). References and descriptions
of ot her swWpt2aslie8Beacti ons are descri bed i n textbooks RET/SE2EPa543
chem stry, for exanple, "March's Advanced Organic Chem stry", 5th
ed., M B. Smth, J. March, John WIey3%& Sons (2001) or, "Organic
10Synt hesis", 2nd ed., M B. Smth, MGawH Il, (2002). Techni ques
for purification of internediates and final products include for
exanmpl e, sidinighitioand) s@NengathiPhEase (DrosdaglaAatiyistetios Qdr¢B)maedl
rotating plate, recrystallisation, distillation and liquid-Iliquid or
sol i d- 1 i qfBE%398 i on, which will be readily understood by the one
skilled in the art. The definitions of substituents and groups are as

in forml gy b andodifeRXREBSmYRRIAR idRthiREd tadhidRh&R G MinistAfiok S e
"room tenperature" and "anbient tenperature” shall nean, unless

ot her wi se spEcirfkivgds a Buid enger atutrientveptlovesher. 16 ammickr 2&b@liniEhight er m
"reflux" shall .nean, unless .ot.herw se stated, .in referen to an.

enpl oyéd SOMPEREOS RIS SERBURBHTPRICED Qansiqig it (P: RBHbls HFBBIo8 ng
poi nt of the,pedBLisSRNENs nondoxiSat4p f)ﬁél@@gsetlgﬁls at/of ?{}’%‘S’sﬁﬁsﬁ&&ybe

used for the heating of reaction m Xtures. The terns
chr onmat ogrdapiph obefféct. Tagtt apOtheodmbodinsdmt,shatagroaiploy tospradet abmmah0 mg of

preparative chromat ography.on sjli i ng an organi c solyent, or
M xtures (HEPBSFmAIR ep@ﬁmbget%%e&b?&?%% Asd REBRAPL PEhe pigsent
at mat rmsPhﬁmﬁo@ﬂcr%qy@gm HRROAOL é&n@iﬁ%{r\%ﬁaﬂ di car bonat e;

DBUL, 8- di azobi cycl o[ 5. 4. O]Iimdec- 7-ene 1, 2-di net hoxyet hane; 30

DVAN, Nrodi met hyl acet am de; DMVFN, N- di net hyl f or mani de; .
The present invention further provides compositions comprising a compound of formula

Ia, and and at least one pharmaceutically acceptable carrier, diluent or excipient.

The present invention further provides methods of treating or preventing an Ap-related
15 pathology in a patient, comprising administering to the patient a therapeutically effective

amount of a compound of formula Ia.

The present invention further provides a compound described herein for use as a

medicament.

The present invention further provides a compound described herein for the manufacture of

a medicanient,

Some compounds of formula Ja and Ib may have stereogenic centres and/or geometric
25 isomcric centres (E- and Z- isomers), and it is 1o be understood that the invention
encompasses all such optical isomers, enantiomers, diastereoisomers, atropisomers and

geonietric isomers.

The present invention relates to the use of compounds of formula Ia as hereinbefore

30 defined as well as to the salts thereof, Salts for use in pharmaceutical compositions will be



35 DvsOdi net hyl sul foxi dc; dppf1, 1" -bis(di phenyl phosphi no) f errocene;
Et OAcet hyl acetate; EtOHethanol; 5Et20di et hyl ether; hour(s);

hephept ane; hexhexane(s); HPLChi gh performance |iquid chromatography;
10MeCNac et BRi2848/10%30 MeOHet hanol ; 0. n. over ni ght; PCT/SE2008/050243
NBSN- br onosucci ni m de Pd( dpp0C12

1, 1' - bi s(di phenyl phosphi no) f err ocenel d3xhl oropal | adi un{11); 15
Pd(dba) 2bi s(di benzyl i deneacet one) pal | adi uml Pd( PPh3) 2C12

di chl orobi s(tri phenyl phosphi ne) pal | adium prep. HPLC preparative
HPLC, PTSApatmuicogiveSyadeoptalic salisdhut other salts may be uscful in the production of the

compounds of formula Ia.

Compounds of the invention can be used as medicaments. In some embodiments, the

5 present invention provides compounds of formula Ia, or pharmaceutically acceptable salts,
tautomers or in vivo-hydrolysable precursors thereof, for use as medicaments. In some
embodiments, the present invention provides compounds described herein for use as as
medicaments for treating or preventing an AB-related pathology. In some further
embodiments, the AB-related pathology is Downs syndrome, a B-amyloid angiopathy,

10 cerebral amyloid angiopathy, hereditary cerebral hemorrhage, a disorder associated with
cognitive impairment, MCI (“mild cognitive impairment”), Alzheimer Disease, memory
loss, attention deficit symptoms associated with Alzheimer disease, neurodegeneration
associated with Alzheimer disease, dementia of mixed vascular origin, dementia of
degenerative origin, pre-senile dementia, senile dementia, dementia associated with

15 Parkinson’s disease, progressive supranuclear palsy or cortical basal degeneration.

Methods of preparation

The present invention also relates to processes for preparing the compound of formula Ia
and Ib as a free base, acid, or salts thereof. Throughout the following description of such

20 processes it is to be understood that, where appropriate, suitable protecting groups will be
attached to, and subscquently removed from, the various reactants and intermediates in a
manner that will be readily understood by one skilled in the art of organic synthesis.
Conventional procedures for using such protecting groups, as well as examples of suitable
protecting groups, are described, {or example, in “Protective Groups in Organic

25 Synthesis”, 3rd ed., T.W. Green, P.G.M. Wuts, Wiley-Interscience, New York (1999). It is
also to be understood that a transformation of a group or substituent into another group or
substituent by chemical manipulation can be conducted on any intermediate or final
product on the synthetic path toward the final product, in which the possible type of
transformation is limited only by inherent incompatibility of other functionalities carried

30 by the molecule at that stage to the conditions or reagents eniployed in the transformation.

Such inherent incompatibilities, and ways to circumvent them by carrying out appropriate



r.t.roomtenperature; 20r.mreaction m xture; sat.saturated,

TBAFt et r abut yl anmoni um fl uori de; TFAtrifl uoroacctic acid,

THFt et r ahydr of urane; 25TOSt osyl ate; OTIftrifl uoronet hanesul f onat e.

Pr epar at i oWO3PU(18%789 medi at es Conpounds of formul a || -POHSEZIOS/05RE y|
intermediates in the preparation of conpound of 30 fornula la and | b.
Conmpounds of formula Il - VI are eitheBdcomercially available, or
can be prepared fromeither coomercially available, or in the
literature described conpounds. For exanpl e, conpounds in which one

Coom oS b s R IR SRS RR G VB
can be usefickiilled RENHEHEBESRANIO B R csE ERAUINEDT BhnstHAUbR drd giverMbeldY,
transfonnations or introduction of substituents or groups. Such
exanpl es ane itgs teelre undkusigod that the described transformations are not limited only to the
generic groups or substituents for which the transformations are exemplified. References
s and descriptions on other suitable transformations are given in “Comprehensive Organic
Transformations — A Guide to Functional Group Preparations”, 2nd ed., R. C. Larock,
Wiley-VCH, New York (1999), References and descriptions of other suitable reactions are
described in textbooks of organic chemistry, for example, “March’s Advanced Organic
Chemistry”, 5th ed., M. B. Smith, J. March, John Wiley & Sons (2001) or, “Organic
10 Synthesis”, 2nd ed., M. B. Smith, McGraw-Hill, (2002). Techniques for purification of
intermediates and final products include for example, straight and reversed phase
chromatography on column or rotating plate, recrystallisation, distillation and liquid-liquid
or solid-liquid extraction, which will be readily understood by the one skilled in the art.
The definitions of substituents and groups are as in formula Ia and Ib except where defined
15 differently. The terms “room temperature” and “ambient temperature” shall mean, unless
otherwise specified, a temperature between 16 and 25 °C. The term “reflux” shall mean,
unless otherwise stated, in reference to an employed solvent using a temperature at or
slightly above the boiling point of the named solvent. It is understood that microwaves can
be used for the heating of reaction mixtures. The terms “flash chromatography” or “flash
20 column chromatography” shall mean preparative chromatography on silica using an

organic solvent, or mixtures thereof, as mobile phase.

Abbreviations
Ac acetate;
25 atm atmosphere;
aq. aqueous;
Boe,O di-fert-butyl dicarbonate;
DBU 1,8-diazobicyclo[5.4.0Jundec-7-ene
DME 1,2-dimethoxyethane;
30 DMA N,N-dimethylacetamide;

DMF N, N-dimethylformamide;



is QL-10 according to claim1 Y2 =Br, C, |, OIf, B(OH 2,

B(Qal kyl) 2, Sn(n-Bu)s, CHCF12, CCH (V) 1) Preparation of
conpounds of formula Il in which Y1 is B(QGallcyl)2 or (0(32: VO
2008/ 10873¥PEIEA8HS/ 050243 37 By treating the corresdSidiEdgs/050243
bensof uran wi th BuLi and quenching with triallcyl borate subsequently
foll owed by acidic hydrolysis. Fromth&5correspondi ng chlorides,

brom des, iodides or triflates through palladium catal ysed boryl ation
enpl oyi ng for exanpl e bi s(pi nacol at o) di boran or dial |l coxyboranes as 5
reagents UMMEO pal | didicthml edfeedidesi s, using for exanple PdCb(dppt), or
Pd(dba), w.th added,tricygl.ohex osphi ne, as catal ysts, together
wth o ochPBhetric. MioanarEr e iR i "Rone. and Neta

sol vent s $HiOAcas Dvaayl dobkie; DMA or di oxan at a tenperature fromr.t.
to 80C, alﬁéﬁhgati vel%ﬁ%éi;bsequent ly foll owed by acidic hydrolysis

(1 shi yama t Tetf ron 2001, 57, 9813; Mirata et at J. Og.
Chem 200G5:,#5, 164yiethdRii#}; Preparation of conmpounds of formula Il in
whi ch Y1 ihs hal ogen:

hour(s);
hep heptane;
hex hexane(s);
HPLC high performance liquid chromatography;
10 MeCN acetonitrile;
MeOH methanol;
0.1L over night;
NBS N-bromosuccinimide

Pd(dppf)Cl>  1,1°-bis(diphenylphosphino)ferrocene)dichloropalladium(1l);
15 Pd(dba): bis(dibenzylideneacetone)palladium(0);

Pd(PPh3);Cl» dichlorobis(triphenylphosphine)palladium;

prep. HPLC preparative HPLC;

PTSA p-toluenesulfonic acid;
r.t. room temperature;
20 LI reaction mixture;
sat, saturated;
TBAF tetrabutylammonium fluoride;
TFA trifluoroacctic acid;
THF tetrahydrofurane;
5 Tos tosylate;
OTf trifluoromethanesulfonate.

Preparation of Intermediates

Compounds of forniula IT - VI arc uscful intermediates in the preparation of compound of
30 formula Ja and Ib. Compounds of formula IT - VI are either commercially available, or can
be prepared from either commercially available, or in the literature described compounds.

For example, compounds in which one or more of Y;-Y3, R1 or R2 does not correspond to



a.) Hal ogenation at the 2-position of bcnzofuran derivatives can be
obtained with ten-butyl lithiumfollowed by treatnment with 12 to

i ntroduce the hal ogen (Zhang et al. J. 150rg. Chem 2002, 67, 7048).
b.) From t¥€ ZBQWP%ﬂﬁbondi ng nitro derivatives by treat neitr/SKRO8/ 03

at 175C (Lin, S.-Y. et at J.Og. Chem 2003, 68, 2968). c.) By

pal | adi um copper catal yzed reacti on of 3&onpounds of fornula IV with
trimethylsilylacetylene. -Si- RIRL Si R20(iii) R20 20 (i)

Pd( Ph3P) 2C12/ Cul , Et 3N CH3CN; éi i) TBAF; (iii) NBS Subsequent renoval
of the TwMthpidméwns aflognulap! alb ctibboeeh friterproparsion of cempawsteo! formula
N- br onosugei 9t | -1 a, : 1 , 5).
25 3 Pr ot ot P usfaiilioior fuMser o BHEHERH: bEhbong SPprauliipiefd?
Sn( n- Bu) 3,gidm(be»8 or SnPh3: WO 2008/ 108730PCT/ SE2008/ 050243 38 the
correspondi ng hal ogen substituted benzofurans, ie where Yi=hal ogen.
Fol | owed by quenching with a Sn(allcyl)3Cl reagent (Li, J.J. et al,
Bioorg. Med. Chém, 2003, 11, 3777).

R1
N Y,
R2 Xg
5
YS
OH

H

O

() Y = B(OH)z, B(Oalkyl),, Sn(n-Bu)s, Br, Cl, I, OTF

.l is Q1-10 according to claim 1

Y2 = Br, Cl, I, OTf, B(OH)z, B(Qalkyl)z, Sn{n-Bu)s,
CHCH,, CCH

()

10

H
R1
R2

H

(V) Yz =1, Br, CH:COCI

(V)
15

1) Preparation of compounds of formula IT in which Y, is B(Oalkyl}, or B(OH),:



b.) Metallation with an allcyllithiumreagent on a substrate where
Y1=H foll owed by 5transnetal |l ati on using a Sn(al kyl) 3Cl rcagcnt
affords tinylation (Einhorn et al. Synthesis 1984, 11, 978 4/)_

Pr epar at i oWO3P03E8¥8bunds of formma IV with Y3=CH2COC1 #§ 2008054343
chl oride derivatives of conpounds of formula IV can be prepared via a
four-step procedure fromthe corresponding benzyl al cohols. OH

R2R2 (0 SOC12, THF; (ii) NaCN, DWF;, (iii) H2SO4, AcOH, 1-120; (iv)
SOC12, CH2Cl12. 15 Chlorination using for exanple SOC12 foll owed by
the intr ocB;cﬂrctading tfc carrndppndingbcgm@iﬁlmn jtdBwliysd quaiching avithittizlkyleongtcoup
to the carbpx e§ n,?l ed% CCL R/?ltreatrrent with SOC 2 affords acid
chloride d8 ?/r “f 3r Y M D Collini et al., Bi oorg.
Med. ChemFrbIﬁtﬂﬁe corﬁﬁiﬂﬂadm%éhloﬁH%Dronﬁ&sﬁbdﬁémaﬁﬂitbmdngh palipdamnds of

formula V adi umcat al ysed coupli.ng of ace enes of
fonnul a | |CPtawS iaa%im@ﬂwg f%fexwlﬁﬁfsmﬂ la@é@%mgfé SORREAFLES
Sonogashi rr@a'\%ﬁt@ @hﬂér%@ﬁacﬁﬁfh Batal ?&us ubin?@&céiﬁﬁlple@d(}lagp@m 0 )2 widPddded

107, 133) t hods of Preparafion of non-1|abel ed conpounds of fornula
| a and | b trisyolohgudphaspline e sEsts ¢egetfsp with stochiometric amounts of a base such as

KOAc and NEt; in solvents such as DMSO, DMF, DMA or dioxan at a temperature from

r.t. to 80°C, alternatively subsequently followed by acidic hydrolysis (Ishiyama et al.
Tetrahedron 2001, 57, 9813; Murata et al. J. Org. Chem. 2000, 65, 164).

2) Preparation of compounds of formula Il in which Y is halogen:

a.) Halogenation at the 2-position of benzofuran derivatives can be obtained with ters-
butyl lithium followed by treatment with I to introduce the halogen (Zhang et al. J.
15 Org. Chem. 2002, 67, 7048).
b.)  From the corresponding nitro derivatives by treatment with PBr; at 175°C (Lin, S.-Y.
et al. J.Org.Chem. 2003, 68, 2968).
c.) By palladiun-copper catalyzed reaction of compounds of formula TV with

trimethylsilylacetylene.

R1 | TR | Rt
L, v == O 0
R2 OH R2 o | R2 o

(i) Pd(Ph;P):Clo/Cul, EtN/CH;CN; (i) TBAF; (iii) NBS

Subsequent removal of the TMS protecting group and halogenation with for example

N-bromosuccinimide (Aquila, B.M., Tefrahedron Lett. 1997, 38, 2795).

3) Preparation of compounds of formula II in which Y, 1s Sn(r-Bu)s, Sn(Me); or SnPh;:

a.}) Introduction of a tinalkyl group can be achieved through halogen-metal exchange

from the corresponding halides. Using, for example, BuLi as lithium source to treat



39 Non-limting exanples of nethods for the preparation of conpounds
of formula la and Ib are given bel ow 1) Preparation by

pal | adi umwat2adsyisedo cr oss- coupl i ng of intennedi ates (| \BcTaEdooslobd2)s
with 5Y, = CHCH,: Pall adi um catal ysed coupling of styrenes and

2- hydroxyaryl halides generates a stilggne product. Alternatively,

the stil bene product could be obtained by a Wttig reaction between

t he correspondi ng phosphoni urn brom de and al dehyde. (i) Pall adium

catal yst, baseqe doedp o%Hﬁé'hQ@%érPﬁbstﬁhﬂeﬁ beﬂbt&alﬁcaedvhereYl%ﬂegénd%uc%dof
the stil bene internediate by cycllsatlon under acidic

15condi ti ons Mﬂé?@blﬂgwelﬂtfeﬁﬁ@kﬂﬂs&fﬁ regaentybi; J.d.eer ehsﬁtme&feéﬂhem 2003,
Tet r ahedr on, 0% ﬁz 4214). 2) Preparation by palladi umcatal ysed
Cross- coupllng [6) termediates (IV) and (I11) with Y, = CCH 20
Whi | st the.xr Metallanuphxiithgn(afkydttlhiymerammrmmismstralmwherb ealt feitwetl by

proceedtoth ran odu CL,0SS nder_.Sonogashi ra
condi ti‘ons of %ﬁ %@{fﬁf’gﬂls‘ 8%@@@}5}1‘1 rﬁ%“ﬁ%&é&sqgﬁ@f éEISlEOéP gflfznes
proceeds di re@pﬁ;fyeﬁpmsheubemg)of uran derivative (Aslant et al.,

Tet rahedron, 2006, 62, 4214). WD 2008/ 108730PCT/ SE2008/ 050243 40

4) Preparation of compounds of formula IV with Y:=CH,COCI

10 The acid chloride derivatives of compounds of formula IV can be prepared via a four-step

procedure from the corresponding benzyl alcohols.

OH

R1 D\) R1 Cl
{i), (i), {iii), (iv)
wenm, YYTY
R2 0 R2 8]

I |
(i) SOCl,, THF; (ii) NaCN, DMF; (iii) H.SO4, AcOH, H.O; (iv) SOCl,, CHLCla.
15
Chlorination using for example SOCl: followed by the introduction of a nitrile group.
Hydrolysis of the nitrile group to the carboxylic acid followed by trecatment with SOCl,
affords acid chloride derivatives of formula IV (M. D. Collini et al., Bioorg. Med. Chem.
Lett., 2004, 14, 4925).

5) Preparation of compounds of formula V
By palladium-catalysed coupling of arylacetylenes of formula III with 2-iodophenols of

formula IV according to standard Sonogashira conditions (Yin, Y.; Liebscher, J.; Chem.
25 Rev. 2007, 107, 133).

Methods of Preparation of non-labeled compounds of formula Ja and Ib



(i) Palladiumcatal yst, Cul, base, DW When needed, the
cyckisation can be induced by the use of a gold catalyst at r.t. in a
sol vent such as Et20 or EtOH The netal forns a it-conplex with the
al kyne whi V¥R 2p88/10§78h transforned into a G conpl ex upon RETEEEUWSHFRIC
attack of the oxygen and ioprotodenetal ation affords the benzofuran
product (V. Belting et al. Og. Lett.,32006, 8, 4489). 3) Preparation
frominternediate (111): 15A Freidel-Craft reaction between the
appropriate Q and acetyl chloride derivatives of fornmula Il followed
by depr ot éddn-lomitingickdmfley cfenatingls dorpie prdparatidmadicobpamdsief foanulhilgimd Ib
tenperature res Itls in cyclisation and affords conpounds of formula I
(M D. mlaf?#i"e@fe%"(., Bi oorg. Med. Chen?. Lett, 2004, 14, 4925).

(i) AICL13, Q (i) Pyridine hydrobrom de, elevated tenperature. WO
2008/ 108730PCT/ SE2008/ 050243 41 Pal | adi um cat al ¥sed Suzyki- or Stjlle
coupl i ng d9 PEippratipn py palledivg)-caialesed Srassroupdias Ogm Wﬁ%?tﬁ%ﬁ.‘%ﬁ%(ﬂé} with
fonnula | 4, {egey,Y2 = A, Br, | or triflate) with boronic acids or
esters of formulall (e.g. Yu = B(OH 2 or B(Gal kyl),) or stannanes of
formula IT (e.g. Y1 = Sn(nBu)3). A palladium catalyst such as

Pd(dppf) C%ll?&iulﬁ%ggmg’c} gau%lif{@gf s@ﬁerﬁ:@ %ﬂd &-ﬂyﬁﬁ*o'ﬁ%r}/ﬁmides generates a stilbene

product. Alternatively, the stilbene product could be obtained by a Wittig reaction between

the corresponding phosphonium bromide and aldehyde.

10
R2
e HO R2 . HO
@/\ . :@ o
I R1

\ lﬁi) R

R1 HO
RZ R R1

(i) Palladium catalyst, base; (ii) epoxidation; (iii)} mild acid.

Epoxidation of the stilbene intermediate followed by cyclisation under mildly acidic

15 conditions affords the benzofuran derivative (Aslam et al., Tetrahedron, 2006, 62, 4214).

2) Preparation by palladium-catalysed cross-coupling of intermediates (IV) and (III} with
Yg =(CCH:

20 Whilst the cross-coupling of ethylenes need further treatment to proceed to the benzofuran
product, cross-coupling under Sonogashira conditions of hydroxyary!l iodides and the more
reactive acetylenes proceeds directly to the benzofuran derivative (Aslam ef al.,

Tetrahedron, 2000, 62, 4214),



5 such _as DVF or EtOH at a tenperature of e.g. 80 C. (Kotha etal.
Tet rahedron 2002, 58, 9633-9695; Suzuki J. Organotnet. Chen?. 1999,
576, 147- ; } et al. Top. CUIT . Chem 2002, 2 = 130
Met hods o%ggﬁggggg??on of | abel ed conpounds of fornula%%gmﬁ%m%@mnls
general , the sanme synthetic reactions %@?d for the assenbly of

non-| abel ed conpounds of fornula la fr non-| abel ed reagents or

i nternedi ates, can be enployed for the anal ogous incorporation of a
det ect abl e i sotgpe by use of the corresponding | abel ed reagents or

internedia(a\. It i soprefemeed to i miyodyce the.label at a late
stage of tynt hesis t d ceffpeunds @ @n especially if
the | abel '$an isotope”Ww riel ati velrg”skorto hal¥=Aife, such as "C.

Mst preferred is to do this introduction as the |ast synthetic step.
Sever al udbffalladiengatalyst, ColibessoRMIor i nt er medi ates | abel ed with

| ong-1ived or nonradioactive isotopes, including for exanple
[213H] - 12, [2131-1]CH31, [13/14CJCH31, [13/14c]cN. 20[13/14--n

ei CO, are comerci al | vai | abl e and can, if needed, be further

synt hetically transf d by conventional synthetic nethods. Reagents
| abel ed wigh rel aiz nmor e ﬁhort-lived i sotopes, such as "C and

'8F, are gen eéd by a cy , £ y FE\tabl e trapping and
optionally,, synt heti ¢ mani pul at jlong._ {.0 o!t! de the desired

reagent. e generation and the synt®etic nmani pul ati ons of | abel ed
reagent;s gfydyAqtier medi ates, and the 25 use and chem stries of these
precursors ‘for the synthesis of nore conplex |abel ed nolecules, is
wel | known to the one skilled in the art of radi o-synthesis and

| abel i ng i evi ] li-f er [ ngst.r t . ta
Chem Sc a?\\gﬂenl%ﬁ@?d’ E%V&Eg[g TJST(.)& %glrbeé%fglf% %’ntgl (léée er%’ilag&eaga%sgét rft{gi(r%l 4
exanpl e: Ablvestsuell as EByDbhELIS. Theetal 4atdhsfact-cdngided wilythaialdynb ahingednhen
Antoni G, Kuhlb%{g T., and Lan str&§18r%§20g357andbook of nucl ear
30 cheni st'PAPSIORE% B Ay CRUBPIEREPR nuCiapRfisAtiack gHROXREEARd 7 Vol . 4,
119- 165 f Qrotoddhidialigonl BforRhile BaRRbMucaAlréds: (VoHeltRe@hhian-Eeal 2006, 8,
Synthesis 2002, 1781 for labeling with 311; MCarthy et aL Curr.
Pharm De*482000, 6, 1057 for labeling with WD

2008/ 108730PCT/ SE2008/ 050243 42 Det ect abl e i sot opes, useful for the

| abel i ng of conpounds of fonnula la as defined herein - i ncl ude,
for use i r3)PEparatieCiromgferm@iite (IMBBr and 1291, for use in SPECT: 1231
and 1311, for MRl -applications: 19F and 13C, for detection in
in-vitro and post-nortem sanples: 3H, |lac 51231. The nost useful

i sot opes fAFrdideberifngadion bkigen idapprbdddte QLA ac@il chiadide4leAvedives &l ow
L b oS B R b 0% R RERSSRSS o lint FarBRSRRN2h 108 ©f

temperature results in cyclisation and affords compounds of formula 1 (M., D. Collini et al.,
Bioorg. Med. Chem. Lett., 2004, 14, 4925).

R1 cl 0 R1 " R1 \
1
m—’ N
R2 ? R2 R2 0

20 (i) AlCls, Q; (i) Pyridine hydrobromide, elevated temperature.

4) Preparation by palladium-catalysed cross-coupling of intermediates (1I) and (11I}:



Compounds:of fornmula la and |Ib, which carry a hydroxy-, am no- or

am noal | cyl group are useful precursors for 0- and N-al kyl ati on,
respecti veWe 200§/10873@ | abel ed al kyl ati ng agent, such as JCIISERASIOFR2H3
iodide or triflate, as described in for exanple Sol bach et at Applied
Radi ati on and | sot opes 2005, 62, 591 aad Mathis et at J. Med. Chem
2003, 46, 2740, or [311]-nethyl iodide, or [14g-nethyl iodide. 15 For
exanpl e, the conpounds of fornula Ila, in which one of Rl and R2 is
hydr oxy ( tHhdaditvhesatalyscd gatukyenBiillocoupbinpeiangdhabidesf @rpeilda-Halidesi of whi ch

one of R8 .and t h constitufe
or ecur sor TGRS UBATTHE e & Yo R O B boURLar) pa ppicauidhor pers of
[ 11C] met hytbron@sli1qe gUn e B(GB%0f BEONR ) @f\starﬁlﬁﬁé@. oﬁorhﬂlatlll'@e oresenp. of

pot assi um 20carbonate, in a solvent such as DVBQ, selective

0- al kyl at @Hs)oé@aﬂfsdmm catplystspelsaRedpd G orr?é&HPéﬂ@}% magbe wge it 2xelvei no
or am nong %s’ DW%—I% a fe ﬁlg@fa'tﬁ{“ggye E' Qher (I{(ﬁﬂé:%t' oY\ oY afbarbi 002, 58,
aft e e

oxygen- atom protonat i us in ormation o
conpounds %B3+WOanSwerukial ék@mlobvet G haini 19991 116, BH-d68Upghasctbe&np. Curr.
transforned into the qr7 C].Cl - 13-group. Conpounds of fornmula Ib in
whi ch R8 cﬁheﬁiioq:’szyé ot ed (e.g. with TBDVB) hydroxy 25group, X8
is N and R10 is hydroxy, are useful precursors for |abeling through
0-al kyl ation by use of 11C-nethyl iodide in the presence of Ag2CO3 as

a base (SiMehodsiof PBypatatioCofabdeDé @gdslgz'@gmlérhe nost preferred

By N e it e BB e oot R R PR Bo iR sboHeg P

al I cyl at i @i forefulelaffoRs feH-laBElEPRhEdhG: drmmb@mahtdsl &nfbdRelploye@tor gicoup,

such as hydroxy qr an aromgtic N-H functionali is | ower r
bl ocked b¢nalog%8ﬂwwrﬁf0&{52&dpwa@@w&Pe’PM@S@r ?fiﬁ%ft FAFFSIANding 5}%
2008/ 1087 30RCTk SEZRQ8L:8a@243 43 protective group is, in this context,
to protect the nucicophilic functional group fromallcylation and
shoul d preferrably be stable under non-aqueous basic conditions,

under nh b%h#ﬁ&ﬁ&ﬁbﬁﬁ% AR B4 Al Sad AT %%h%ﬁs ta%%}%éﬁ%hhas of

renove nmeans a its rotective
gr oups, arfdnm‘:}a hodspetiolly ifithed Iabal it andshiayici with @hivay lshacrrolwéf hfeasueh wel'C.

known to the on nth rotectlve groups
useful for Pi8ts Z%Teladﬁ CPM Fé% ‘W&Wd}"ﬁh‘g?s gai nst conpeting
al | cyl at i @evéraChsefle reaBetits, sgnthsis ok intérirediated labsed Wyth long-lived or non-

2- hyl si | h hyl , . al koxymes hyl - butyl d s
Rermoval - oMot B SBIOB SO b IG CrEhel I AL PG bl BICY.

known 1,0 tHe‘©e), i dohBikitifly Mll@ﬁlé aMn' iTGddEE beifthtidd 8y fRSi8alBf
silyl-based protective groups such as t-
transformed by conventional synthetic methods Reagents labeled with relatively more

short-lived isotopes, such as ''C and '°F, are generated by a cyclotron, followed by suitable
trapping and optionally further synthetic manipulations to provide the desired reagent. The
generation and the synthetic manipulations of labeled reagents and intermediates, and the

25 use and chemistries of these precursors for the synthesis of more complex labeled
molecules, is well known to the one skilled in the art of radio-synthesis and labeling and is
reviewed in the literature (Langstrom ef al. Acta Chem. Scand. 1999, 53, 651). For
additional references see for example: Ali ef al. Synthesis 1996, 423 for labeling with
halogens; Antoni G., Kihlberg T., and Langstrdm B. (2003} Handbook of nuclear

30  chemistry, edited by Vertes A., Nagy S., and Klenscar Z., Vol. 4, 119-165 for labeling for
PET-applications; Saljoughian er al. Synthesis 2002, 1781 for labeling with *H; McCarthy
et al. Curr. Pharm. Des. 2000, 6, 1057 for labeling with '*C.



i nbutyldirnethylsilyl, for exanple treatnment with a fluoride ion
source, such“as TBAF, or treatnment with water under basic conditions
in a suitable solvent, such as DMSO in the presence of KOH at rt.
Exanpl es OWO&PQ%@’@??ve groups useful for protection of BE/SEZ84E24
N-H functionality agai nst conpeting allcylation include, but is not
limited to, SG2N(CH3)2, S02(p-nethyl)phenyl, CORCH2CC13,

C2(CH2)2Si (CH3)2, t-butyldinethylsilyl and 15 P(=S)phenyl2. In the
case where an aromatic hydroxy-functionality, and an aromatic N-H
functionality, are sinultaneously protected against alkylation, it is
pref or &0 et SAE,R! LA K-¥6: AEAG.or AL AT, br BHlh 8 A MRS
or two differen

de- pr ot ectm@ﬂdeoforhl@et 111 HEIhéltﬂ al® Bt |7% aind 8 éor luadimr SHEGI Ty 1“§lfmp By, for

errpl oyrrent e- Pk t reagent. . 2Q Conpounds of fornmuka |
oV P A s e GRS 3ed AR e SPGBy

I abel i rsg kivid "1, thhénodl et Bbtopds fof laBelinglaed'SE AN PO’ OFH hhe'C.

am no-group into the N2+ noiety), when appropriate, followed by

conversion into the corresponding triazine derivative before

subs eque”tBetlév??&lmOnVﬁrhﬂn%t e gﬂin@ Yk E’?&Q&bé fof thr Hﬂ'n%n BEGRAEE Ng o

standard reactions. 25Dete sot opes that be I ntroduced this
way i ncl udempbuntdsio$ farawlallami ted to 18F, 758Br, 1231 -r, 1 251 and
1311 as described in for exanple Zhu et at J. O g. Chem 2002, 67,
943; Maeda et at J. Label Conpd Radi opharm 1985, 22, 487; Berridge et
al . J. wlLal@imgoangoh fRaaiudpamilt, $8hch czry aﬁ&arox!ﬁueﬂmrroeoeimxabail&yl gr@atpeire

Conpd Radlo rm 1987 4, Strou hauer et at

Rad at ?1{} f@@asor%@f%% vdl ?Vreiwg} fomyse I}GCE‘E"l}étW‘ﬂlalﬁ%f‘éi Lédat%ﬁﬁaﬁ
Radi 0phar %&9&1{‘ 'Brheth}lid@ide Khaiiaie, @tde%nbéd lmbe,tan@mmbﬁa@r lehgglﬁbd
2001, 44, 235 and Rzeczotarski et at J. Med. Chem 1984

WO
2008/ 1087 JtwEtipsrbiseiopsrRes, @45?1nan@c¥#ﬁbwa@f be%ﬁthaqu% 4&:8?4%/%9
an ar onat Hﬁﬁd#l% @Y%t e “@Pﬁmhpﬁogﬁﬁnat' on with | abel ed reagents

results i acerrent e yl tin-group as described in for
exanpl & Staelens et at J. Label Conpd Radi opharm 2005, 48, 101; Hocke
et at Bio 1 n d.
Chem 2003 & i ¥ Eneifdsss (@Rl tagfh it of RATRE RS s Blasoior R o o
and Kao etotldr 1s]hydl:c@ﬁ] oCampduiiscif dpbrannib2 0thickKdne GFY. and IRd 1 SalmeIroxy

precursors,  ar o useful for, palladi um conversion into
the corredH5R emj LITE RS @ﬁf‘égrsaﬁd“o'ﬁl@‘%ﬁ%?f}% P PESIEr s

descri bed jeitel QithgRenmbiyLibgiaé LRF: Bisiddonditiok RO 2598 ¢he Jrovekéd b PoRBSum
11997, 2701 and Tarkiainen et at J. Label Corrpd Radi ophar m 2001, 44,

1013. The cErtomiRyin eisplveniisaeh asAMEOctsigsavmalkylation geqirs iythe presence of N-
nucleophiles, such as amino or aminomethyl, because of relatively higher reactivity of the

oxygen-atom afler deprotonation, and thus in the formation of compounds of {ormula Ia
and Ib in which the OH-group has been transformed into the O["'C]CH3-group.
Compounds of formula Ib in which R8 or R11 is a protected (e.g. with TBDMS) hydroxy

25 group, Xs is N, and R10 is hydroxy, are useful precursors for labeling through O-alkylation
by use of ''C-methyl iodide in the presence of Ag2CO; as a base (Shinzo K. Synth Comm
2006, 36, 1235).

The most preferred precursors for labeling by selective introduction of a ''C-methyl group
30 by N-alkylation, are compounds in which the reactivity to alkylation, of a present
competing nucleophilic functional group, such as hydroxy or an aromatic N-H

functionality, is lowered or blocked by a suitable protective group. The function of the



| npreferably prepared fromthe correspondi ng halides or

pseudo- hal i des, “such as the triflates, by well known nethods
enpl oyi ng ‘%al I adl umas catalyst in reaction w th the correspondi
di st annane! BHP s met hodol ogy is used, the trial kyI]%q @Eg?%{?ﬁoz
preferably tr| methyltin or tributyltin. 1SCorrpounds of formula Ib,
which are carrying an aromatic triallc§¥tin group, preferably nBu3Sn,
X6 is carbon, X7 or X8 is nitrogen (the other is carbon), and RIOis
met hyl ami no, dinethylanino or nethoxy, are suitable precursors for

| abel i ng VATPISCLVE IO s, 112 B1is gsyite dupretecktha yhaleanbilic wersiona) eramt Tane
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i nt r oduc edeyvaladiwall thept RaBERE skilled i the ag. Exnnqﬂésaiﬁ@fcﬁa:ue@ gmpmkeﬁﬂ
forrrulalaf, as desc edlgifor exanpl e Zhan et a 'Agg ﬁﬁ | sot .,
2002, 57, '$4® rPEPRRRCAY AT oY B5P BEAHRSE FOTp E’f‘é‘ﬂ&?é% B pshide thyfis ot
place is Flhﬁi&rté%édh)ﬂei 1h'}éﬁ{yl/51l§i)&ﬁ$)(y9f[&‘tk8‘l)c&'lkofx 1e1ﬁylf ﬁﬁ'rlbﬁty'l&ﬁﬁﬁy@ﬂyl
and night therefore nee be substituted

el ect r on- viRehre bl sheh anltowaw grguyRie @esth@fhatm lwdhbnowatpb@ﬁ eistelridied oy
nitro. Useful, E&%ﬁ&lh{i’{%ﬁh% o s%%%tl){]%?etdg}?oté& vﬁg ddu?%{lh Jif aromatic

substitutions own to e on art, include
t he enpl oymiydinethytsilplk Ifnr@mhpled:reamaumlssh mﬂu@nﬂmpm sgiadet such @s TBAE, or
i nt roducti.on, of  a. ed, 3 |odo

ab
T o e e N S Bt Pormbor B S ® sl uchirh s PMSQ g e
group, as piesadddI&IDH at f HExagpreRl frodddtaciroumtuselul tr plotdabn Slodidomatic
E:g : SB E:R nrNEIf!‘g}glgctloilgl1ty§gaflg§ggg§ggt§qrg\spﬁg{]htg}g‘pr§{@dca t Ii'q?%i hmﬁgd tOng)?N(CHg.)o
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exanpl e by use of K77 O under mcrowave Irradiation as
descri bed BASkaenyirkethe cage vderegn agornatisdiyiwey GonppianalRa@nd 2008madgN-H

979. If t i . i i L1 d
e ior e ol GagoRiRl e SR Rhdy WAERADEL GRS A QR RAORIIRISS
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employment of one de-protection reagent.

Compounds of formula Ia or Ib, carrying an aromatic amino-group, are useful precursor for
labeling by initial diazotation (i.c. transformation of the amino-group into the N»* moiety),
when appropriate, followed by conversion into the corresponding triazine derivative before
subsequent treatment with labeled nucleophilic reagents according to standard reactions.

25 Detectable isotopes that may be introduced this way include, but is not limited to '°F, "Br,
137, 1357 and ' as described in for example Zhu ef al. J. Org. Chem. 2002, 67, 943;
Maeda et al. J. Label Compd Radiopharm 1985, 22, 487; Berridge et al. J. Label Compd
Radiopharm 1985, 22, 687; Suehiro et al. J. Label Compd Radiopharm 1987, 24, 1143;
Strouphauer et /. Int. J. Appl. Radiat. Isot. 1984, 35, 787; Kortylevicz et al. J. Label

30  Compd Radiopharm 1994, 34, 1129; Khalaj et al. J. Label Compd Radiopharm 2001, 44,

235 and Rzeczotarski ef al. J. Med. Chem, 1984, 27, 156.



Compounds of fornula la, where Qis @, and Ib, where R3 and RI10,
respectively, are @ither of the |eaving-groups fluoro, chloro, brono,

xo and xe VO HRIRRALY, ar e surtabi e precor sors for | abdGiRg20RasR

nucl eophilic aromatic substitution. It is furthernore preferable to
use a leaving group that is chemcally 44i verse fromthe group
i ntroduced by the reaction with the | abel ed nucicophile in order to

facilitate chromatographi c_separation of the |abeled reaction product
from t he URCOMBRMALH Oﬁfoéﬁﬁllaébrcmi'% %ﬁrﬁﬂlﬂﬂﬁig'agfyltf‘b&ﬁﬁ’}‘% halpgenationsitth R

or R11is IQbe‘Perqu fs‘ ‘iies(lﬁs B dis ;@Eﬁkntwm&ﬁm [18{#9&&3%@ %eé%hﬁ&f m'f§r example

hydr ogen), and Tos or NH(CH2 s, are useful
pr ecur sor SStéadens Iea@’eJ |1ﬁ961ﬁ0mtpdfﬂﬁtdmphﬁ‘él W5 18¥; Rackpetral. KBippreoiiest.

2.2.2-[18R}f] i I
Rad 2001, T TR R0 o5 EBELICLARE WG, B R 4 P GRS el
under heatApspg]. Kddaisac Bee3, 88, | and\ﬁpb et dRald Laiel Cosptl RadmpRGH2005,44, 8%8)

f nucl eophilic 18F | eophi | | t of th
PN TU G AN SR

enpl oyed ajofredhlink @wabdled ké’l‘@le@ﬂl‘ﬂi &&hylwﬂwmmvets e dattibeant fdrl&%ﬂdﬁi@,
but is not limted to bronp, iodo, OSQ2CF3, OSO2CH3 and 08028hen

25 Conpourlddstém ¢/ef-fuf-bem. ioci PerkiniTeans RB1959, H01Rnd Tarkizminata) & lebel
OCH2GA, R1@, N(N@EQ%OMWZ%%?M&@&%&H cgl:ﬂb&lndgrm fdfHZ. and

RO is nitro, i odo oro are usef precursors for
| abel i mg \mr@i’nrablyumnarﬁé fioym theeoubspkndipg bﬁlldﬁsaf'me@%mﬁﬁ pueba the trifiates,

conpl ex as._so e of |l|c for cle epl acenment of
30 The. f orparel oM it SEB Vel il Ay SR Ay B 2T 00 08
11, 3221- &Bﬁ‘égpondiﬂpdﬁﬁﬁﬂdnbO%B@B@le&ﬁ?dlﬂx&yﬂﬁ%d&hé&1a/l¥dnimt-'gmnpiis usef ul
nmet hods, 1 he obne skilled in the art, for preparation of
| abel ed ccﬂﬁ%{? Qst"”&"f"i B‘ranﬁltré YWy functional group transformations
of suitable -- precursors include N-acylation of amnes with[14u j,

or [3H acyl chlorides,
15 Compounds of formula Ib, which are carrying an aromatic trialkyltin group, preferably

nBusSn, X6 is carbon, X7 or X8 is nitrogen (the other is carbon), and R10 is methylamino,
dimethylamino or methoxy, are suitable precursors for labeling with '*T or '**1 by
iododestannylation under oxidative conditions in the presence of labelled iodide according

to the method described in, for example, in Zhuang e al. Nucl. Med. Biol. 2001, 28, 887.

When any one of the heterocyclic substituents in a precursor, is a leaving group suitable for
nucleophilic aromatic substitution, a labeled nucleophile, such as a halogenide or cyanide,
can be introduced by such a displacement resulting in a labeled compound of formula Ia, as
described in for example Zhang ef al. Appl. Rad. Isot. 2002, 57, 145. The aromatic ring on

25 which the displacement takes place is preferably relatively electron-poor for a facile
reaction, and might therefore need to be substituted with an electron-withdrawing
activating group such as cyano, carbaldehyde or nitro. Useful reactions, closely related to
nucleophilic aromatic substitutions and well known to the one skilled in the art, include the
employment of stochiometric amounts of copper-salts for the introduction of a labeled

30  iodo-atom, and the use of palladium-catalysis for the introduction of a 'C-labelled cyano-
group, as described in for example Musacio ef al. J. Label Compd Radiopharm 1997, 34,
39 and Andersson et al. J. Label Compd Radiopharm 1998, 41, 567 respectively. Also, an



pal I adi um catal yzed [ 11C] or [14C] cyanation of aromatic chlorides,
brom des or iodides, 5Stransition-netal catal yzed substitution of

sui tabl e i 3H in the presence of [3H H2, and
pal | adi umhﬁgt g‘%ﬁzeﬁ carbonylations with [I1/14C] C0 (PerPrCTIS 2008{030243

Organonetal lics 1994, 13, 3346). Cbnpog d exanples io0 Below follows
a nunber of non-limting exanples of c gpounds of the invention. A
of the bel ow exanplified conpounds, or their correspondi ng

non- Iabele an not el r sor.s

"ot cat e ER0R BEhe M &Rt A el Pyt pREEHIGR B SNIRD it
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sol vents used were apal ytical grade and connerC|aIIy avai

anhydr ous Q8PAntE- J@P%al}oﬁlﬁﬂi: Fiag gnig seichrths lepWng £1OYAS Poﬁélﬁé?q léﬁ!sor?/ver e
typically didifohl 'agf?&elﬁ@s LR dre PoMRIRDE GetO]s il b IaRISRIdRHes MORRimidPes H

spectra were recorded on a Bruker av400 NVR spectroneter, operating
at 400 sivHzZs generably sbreededivieppéay askivaiing gBmps farslecirephile 4romat@Esbstitution
"H D'3C QBz&:@ﬁ@ mnth Z-gradients, using a BEST 215 |iquid handl er
for sanple in I'on, or on a Bruker DPX400 NWVR spectroneter,
operating at 400 M for pr ot on, equi pped mﬁth a 5mn 4-nucl eus

pr obehead gr adi 25 s_specifical ted in
Phe. oxanmpi Qe Rt T B EEb e b, WBTE RO R aTsetibieD e
sol vent. Eitﬁeﬂcﬁf%&@ﬁlmgsgﬂouﬁgﬁﬁuo% @RRro, WA, S, &ia é’uﬂflﬂﬁﬁ@@ﬁer Iﬁlﬂlther or
following reference signals were used: the niddle |'ine of

52. 50: 19t heof efd¥%and; ¥rb 2pd X6madXS5sniypeercarepaitable precursass for éﬁé)élmg wa
i nstances n‘N@EB%ﬁ@%Sﬁlﬁﬁ‘c yﬂ%&ﬁuﬁaﬁ 149 F Aﬁh@hﬁ}fﬁéfe?;blﬁ& P13 vRB %

t he reference s set to 3.31 ppm Ifts are | n1on
WO 2008/ 108780RTy IB20@ g1 @b R 4Boupintrdtuceiehyt the saetia i) lha&ﬂibetehe fine

litt f t | et,
& doubl articiebiiicih SRR & S BRRERR R ¢ M R A OBB R een SO 015
or 1H andpﬁﬁ&fﬁﬁhﬁMﬁﬁhbﬁmﬂﬁd@mmmsmrded at 400 MHz for proton and 100

MHz for carbon- 5 13 on a Varian Mercury Plus 400 NVR Spectroneter
eqU|ppEd with a Varian 400 ATB PFG probe. All deuterated solvents

cont ai ned ¢afRickald of MR, h WhiBPKBGE K11 is a protected (e.g. TBDMS) hydroxy group
(the other is hydrogen}, and R10 is O(CH»)>OTos or NH(CH3)2OTos, are useful precursors
for labeling with fluorine by use of either kryptofix 2.2.2-['*F]fluoride complex
(Schirrmacher ef /. J. Labelled Compd. Rad. 2001, 44, 627), or tetrabutylammonium

20  ["*Flfluoride in CH;CN under heating (Hamacher er a/. Appl. Radiat. Isotopes 2002, 57,

853), as sources of nucleophilic '*F for nucleophilic replacement of the formal leaving
group OTos". Other suitable leaving groups that may be employed are well known Lo the
one skilled in the art and include, but is not limited to bromo, iodo, OSO,CF3, OSO,CH4
and OSO;phenyl.

Compounds of formula 1b, in which R8 is H, R11 is OSi(G3} ; or OCH>G4, R10 is
N(CH;)CHO, N(CH;)COCH;, N(CH;3)CO;-t-butyl or CONH; and R9 is nitro, N(CHs);",
bromo, iodo, chloro are useful precursors for labeling with fluorine by use of kryptofix
2.2.2-["*F]fluoride complex as source of nucleophilic **F for nucleophitic replacement of

30 the formal leaving groups R9 (' F. Dolle, Curr. Pharm. Design 2005, 11, 3221-3235).



tetramet hyl sil ane, which was used as the reference signal (set at 5
0.00 for both 11 1 and 13C) 10 3H spectra were recorded on a Bruker
DRX600 N ter, operating at 640 MHz for triti t..600
VHz for gﬁ@ on, egﬁﬁpped with a 5nun 3H ' H SEX probehea ’ ﬂm%mn?p
Z-gradients. 'H decoupl ed 3H spectra ée recorded on sanpl es

di ssolved in CD30D. For 3H NWR spectra”teferencing, a ghost reference
frequency was used, as calculated by multiplying the frequency of

internal TMS.in 11-1 ctr with the L u 15rati
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apect romot B R e g miy o odides
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t enper at url®9gas, 3®t6)to 40 C (Alliance) or 65 C (Ach|ty). A i near
gradient was applied starting at 100% A (A: 10 nM NH40Ac 25 in 5%
MeCN) and ending at 100% B (B: MeCN). The col unm used was a X-Terra
M5 C8, 3. QgfumBnd Sxammifel (Vﬁters) run at 1 O nL/mn (Alliance), or an
Acquity U .7 p.m2.1 x 50 nun run at 1.2 nL/mn. Mass
spectr & (EB\BY falkoms arn@nf@pmfdlooﬁmatlmc)@nmlds@f c@mmugds pighoinvenioal Allafce
2795 (LO et ect or at. S

epect r ot B LBl s SONB oS S e Piglird 5O el S0 BB g re
oper at ed inot solg@pidcinsersand ﬂmgatduoaedlt@he set adispldieanT@ssold@e dian QR in
was scanneg?j%% ween gliélgloo 1 l\gvl a scan time of 0.3s. WO

2008/ 10873 IRSHI O BNEEE 2558y @”ﬁ %%%?%five chr omat ogr aphy ( prep.
HPLC) was run on either of two Waters autopurification HPLCs: (1)

equi pped wm&@mmwﬁugﬂg array detector and an XTerra M5 C8 5 colum, 19
x 300 nun, 10 pm % consi sting a_ZQ mass_spectroneter detector
run with Sqlvﬁﬂbw? Py %@@caégraée elab@qnwaffryla%wa&g@e arhyglrquy salxents
cone vol t ag&e Rfuirly YsedSt H:gclmn%( qasa&tdng%fe tpgcaﬂy% aﬂ&ierwl&hginﬁ&sph&@
determ ne the fracylon col I ection. Bri'dgeTM Prep C8 5

OBDTM 19 »f18®gamer a8eidi ents with IVECI\V(95 5 0. 1M NH4AO0AC: IVECN) vvere
used at a flowrate of 20 or 25 niL/mn. 10

20  'H spectra were recorded on a Bruker av400 NMR spectrometer, operating at 400 MHz for
proton, equipped with a 3mm flow injection SEI 'H/D-"C probehead with Z-gradients,
using a BEST 215 liquid handler for sample injection, or on a Bruker DPX400 NMR
spectrometer, operating at 400 MHz for proton, equipped with a Smm 4-nucleus probehead

equipped with Z-gradients.

Unless specifically noted in the examples, 'H spectra were recorded at 400 MHz in
DMSO-d; as solvent. The residual solvent signal was used as reference. The following
reference signals were used: the middle line of DMSO-dg & 2.50; the middle line of
CD;0D 4 3.31; CDCI; 6 7.26. In those instances where spectra were run in a mixture of
30 CDCl; and CD;OD, the reference was set to 3.31 ppm. All chemical shifts are in ppm on



M crowave heating was perforrred in a Creator, Initiator or Smth
Synt hesi zer Singl e-node m crowave cavity produ0| ng conti nuous

irradiatio MHz or m crowave heating was perfor ?Isr‘;g _CEM
Di scover g%hqsilﬁggo on a Biotage Initiator System at tf?ggr' FOC?@PO@?
terrperature in the recommended m crowave tubes. Precursors The

fol | owi ng exanpl es are useful as precuffdors for the preparation of

radi o-| abel ed conpounds of fornula |l a and display an |1 C50 of nore
than 20 pMin the conpetition binding assay descri bed herein.

5- Met ho r ' i ) ) I EMin
nexancs. {30ty RE GIENTREHRing GHUEGSfk nfaBefulpih bl b &M
met hoxybersngfiaty ddofl&, 6 tryldt) g:iguadketym TibltipR€ bedbroamitsigndBor After | h

stirring at -78C, triisopropylborate (27.0 mml) was added dropw se
and the mxture.was stirred for another 20 min at -78C _The dry ice

bath was ré&nmided MR srestrpneederorded a0 MWk larreien and 100 He [k Gayteon-

al | owed t 03y W45 I'I\rhlércu <L ADENIR @Hro‘nﬂatéf‘@ﬁﬁ e(d%tlm-ifarlmo ATB
resulting WO 2008 108730PCT/ SE2008 50243 49 "aqueous sol ution was

ext ract ed REG probe. héﬂl deute:eltttﬂrsgaﬁnts chtyiped (yasalp8 iz ted ORYdr/v ne, dri ed
(1 o comomtr 68 i BRRE SR iR Bl £06e 1y
7.45 (d, 3¢ 738(5 1H)718(d 1H 6.93 (dd, 1 H 3.78 (s, 3
H). 5-(5-Met hoxy benzof uran-2-y1l)-pyridi n- 2-ol
10 °H spectra were recorded on a Bruker DRX600 NMR Spectrometer, operating at 640 MHz
for tritium and at 600 MHz for proton, equipped with a 5mm *H/'H SEX probehead with
Z-gradients. "H decoupled *H spectra were recorded on samples dissolved in CD;OD. For
’H NMR spectra referencing, a ghost reference frequency was used, as calculated by
multiplying the frequency of internal TMS in a 'H spectrum with the Larmor frequency
15 ratio between *H and 'H (1.06663975), according to the description in Al-Rawi e al. J.
Chem. Soc. Perkin Trans. Il 1974, 1635.

Mass spectra were recorded on a Waters LCMS consisting of an Alliance 2795 or Acquity
system (LC), Waters PDA 2996, and ELS detector (Sedex 75) and a ZMD single
20 quadrupole or ZQ mass spectrometer. The mass spectrometer was equipped with an
electrospray ion source (ES) operated in a positive or negative ion mode. The capillary
voltage was 3 kV and cone voltage was 30 V. The mass speclromeler was scanned between
m/z 100-600 with a scan time of 0.7 s. The column temperature was set to 40 °C (Alliance)
or 65 °C (Acquity). A linear gradient was applied starting at 100% A (A: 10 mM NH,OAc
25 in 5% MeCN) and ending at 100% B (B: MeCN). The column used was a X-Terra MS C8,
3.0 x 50; 3.5 wm (Waters) run at 1.0 mL/min (Alliance), or an Acquity UPLC™ BEH Cg
1.7 pm 2.1 x 50 mm run at 1.2 mL/min.
Mass spectra (ESMS) were recorded on a Waters MS consisting of an Alliance 2795 (LC)
and Waters Micromass ZQ detector at 120 °C. The mass spectrometer was equipped with
30 an clectrospray ion source (ES) operated in a positive or negative ion mode. The mass

spectrometer was scanned between m7/z 100-1000 with a scan time of 0.3s,



i 05- met hoxybenzof uran boronic acid (230 ng, 1.2 mmol),
5-i odo- 2- pyridone (221 ng, 1.0 mmol), Pd( PPh3)2C12 (17 nmg, 0.024

nmmol ) and p,L, 2.4 mmol) were mxed in EtOH ( Lh.a
20 m . &5\&3‘3@%’5% The m xture was stirred at 1400#%%@%%% a
nlcromave reactor. The solvent was renpved under vacuum water was
added and the sol ution was extracted w#f h Et 0OAc. The organic |ayer
was dried over Na2SO4, filtered and 15 the sol vent renoved under
vacuum The crude substance was purified by preparative HPLC to
afford the title conpound as a white solid (20 ng). 1HNMR 5 ppm 11.95
(br. s., 1 H 7.94 (dd, 1 H 7.88 (s, 1 H 7.44 (d, 1 H 7.00 - 7.20
(m 2 H 6.84 (dd, 1 H 6.48 (d, 1 3.78 s, 3 ; M5 rniz 242

( MrH) . 20 ReepepriiyadbronBisigtaphy GireoWE’ L&) vawriey oroditha tWDrWati:rﬁg exanpl es

of conpou Qiq%ng{ Eéalﬁgn Y RRL iy q)gg%qﬁ’!e!i wihh t(ﬁg ba%é? \ﬁ’etg%?%dl ra MS C8

conpounds, elrr corres non- anal 0gs, are not

sol el y spr eoling0ns x300 ninhUS pind 42 )Caheistidg®fRe.(B ey, spedtoilcry datact&ﬂ‘iﬁ with
| ess than 20 .0,4.in the conpetition binding assay descri bed herein.

25 Exanpl &5 1n Bositerenpads 3Ly capiipp v elfagh 053 y‘f)anw CPRE Yrelage Hf0pousingc

aci d am deyixeirigperil DOXHANIZ SaHAI2R d&féhﬁﬁlb%eafﬂcqox(éo RetiBR2 Chiumn:
5- br onopyr i di ne-.2- car boxami d e,f 0 mmol), Pd(PP113)2C12 0. 024 mmol)

and NEt 3 (&ridgef Jropdited wnkdD i nl 9B 0N o Gpadiepts witlaMECREOHE . 1M

m crovave \hal s . Nfe FeL{Isgd XYaasﬂ&ﬁ{ hﬁg &S0 2%%91%‘39 10 mnin a

m crowave react or, precipitate was washed with
wat er and Et OAc and drled under vacuun1to afford the title conpound

(75 my). LLHNMR 5 9.10 (- 34 (dd, 1 8. 21 (br. 5., 1 H)
8.00 (d, THYOWAE gga%g W5 Pé g‘?“’?‘im &r%‘)r Tgitiatpr %Fg@‘%éy?‘g%flzeigﬂﬁlea 82
(s, 3 H) el ikrod@a9e (:th’%rodl@in@ﬁ&ﬁﬂh@usﬁrradmtlon at 2450 MHz or

5- (5- Hydr oxy- benzof uran- 2-y1) - pyri di ne- 2- car boxylic acid am de HO

microwave heating was performed on a CEM Discover LabMate or on a Biotage Initiator
System at the indicated temperature in the recommended microwave tubes.

15
Precursors
The following examples are uscful as precursors for the preparation of radio-labeled
compounds of formula Ia and display an 1Cso of more than 20 pM in the competition
binding assay described herein.

20

S5-Methoxybenzofuran boronic acid

0 OH
/
o OH

25 n-Butyllithium 2.5M in hexanes (5.6 mL) was added slowly to a solution of 5-
methoxybenzofuran (13.5 mmol) in dry THF (30 mL) at -78°C. After 1h stirring at -78°C,
triisopropylborate (27.0 mmol) was added dropwise and the mixture was stirred {or another
20 min at -78°C. The dry ice bath was removed and HCI 2N (aq. 40 mL) was added and

the mixture allowed to warm to r.t. and then poured in water (50 mL). The resulting



15 5-(5- Met hoxy-benzof uran-2-yl)-pyridi ne-2-carboxylic acid am de
(0.21 nmol) was mixed with CH2C12 (3 nL) at OC under argon

at nospher in CH2C12) (1.0 nl) was added dropgy

m xture vvaevg ?ﬁsﬁréeébv:‘ or 2h at rt. The m xture was hydrol ysea V\n}af[h%ZO
foll owed by NaHCO3 (sat. aq.). The resg ting mxture was filtered,
and the obtained 20 precipitate was washed with H20 and Et 0OAc. The
solid was dried at 40C for 15h under vacuumto give the title

conmpound (20 nmg). Ili NVR 5 ppm9.08 (d, 1 H 8.33 (dd, 1 H 8.20
(br. s., Tgtoud s&ﬁn&rﬂwas]exﬁltctzd dth CEr, 11 orgalald‘ﬂi e?u%vsfa%ed]mﬁ)brﬁle“tfneﬁd
1H 7.02 (d, 1 H (none, % MtH) .

20081 108730pdﬂ/g5936'@18g@@5®c2 4@1c§11tr@!$ump@vaguum to afford the title compound asa

6-(5-Meth b a- t

bot oni'c. adEiEEovEs gD N BT R Ea20T Hran) © RO 2Ea2
(0.024 muh)e o@INFHS 381/ 3-Hyl) were mixed in EtOH (10 nL) in a 20 n
m crowave vial. The m xture was stirred at 140C for 10 mmin a

m crowave reactor. The mixture was filtered, the obtained precipitate
was washe gﬂ% r a d Et%ALﬁ an.(a.d ied io under vacuumto afford
the title>% HW&Y an- W?‘%‘B 9.14 (d, 1 H 8.42 (dd, 1 H)
7.97 - 8.25 (m 2H)763 7.80 (m 2 H 7.58 (d, 1 H 7.22 (d, 1 H

6.98 (dd, H 3.81 (s, 3 H; Msink 269 (MtH). Exanple 4
156- ( 5- Hydooxy- benzof uran-2-y1)-nicoti nam de HO

N \ 7 OH

0 N

10 5-methoxybenzofuran boronic acid (230 mg, 1.2 mmol), 5-iodo-2-pyridone (221 mg, 1.0
mmol), PA(PPh3)>Cl; (17 mg, 0.024 mmol) and NEt; (317 pL, 2.4 mmol} were mixed in
EtOH (10 mL) in a 20 mL microwave vial. The mixture was stirred at 140°C for 10 min in
a microwave reactor. The solvent was removed under vacuum, water was added and the
solution was extracted with EtOAc. The organic layer was dried over Na2SO04, filtered and

15 the solvent removed under vacuum. The crude substance was purified by preparative
HPLC to afford the title compound as a white solid (20 mg). "H NMR & ppm 11.95 (br. s.,
1H)7.94(dd, 1 H)7.88 (s, 1 H) 7.44 (d, 1 H) 7.00 - 7.20 (m, 2 H) 6.84 (dd, 1 H) 6.48 (d, |
H) 3.78 (s, 3 H); MS m/z 242 (M+H).

20  Compounds

Below follows a number of non-limiting examples of compounds of the invention. All of
the below examplified compounds, or their corresponding non-labeled analogs, which are
not solely precursors and thus indicated to be such, display an 1Csg of less than 20 uM in

the competition binding assay described herein.

25 Example 1
5-(5-Methoxy-benzofuran-2-yl)-pyridine-2-carboxylic acid amide



20 6-(5- Met hoxy-benzofuran-2-yl)-nicotinamde (0.25 mol) was m xed
with CH2C12 (3 inL) at OC under argon atnosphere. BI3r3 (1Min CH2CS6)
(1.0 m) ropw se and the mxture was stirre St
The m xt u\(@a&g@g‘ﬁg’é?m ysed with FLO fol |l owed by NaHCCBdP(‘Jst%E.Z@'g%{]#
The resulting mxture was filtered, and the obtained precipitate was
washed with H O and Et0Ac. The solid wl® dried at 40C for 15h under
vacuum (12 ng). 151HNVR 8 ppm 9.11 (d, 1 H 8.38 (dd, 1 H 8.01 -
8.23 (m 2 H 7.63 -7.76 (m 1 H 7.59 (s, 1 H 7.46 (d, 1 H 7.00
(d, 1 H 6/83 (dd, 1 H; Ms miz 256 (MrH). 52 Exanple 5

15- (5- Met hOXYy- bs ) - pyi di n-2-y11- et hyl am ne 5
5-rrethoxyben n Noropli ¢ aci g/(1.2 mol),

5- br onopyri di e- 2 2 ng (1\NO mmol ), Pd(PPh3)2C12 (0.024 nmmol)
and NEt3 (317 P xedNin BHIGH (10 nl) in a 20 tnL nicrowave
vial. The m xture was stirred at 140C for 10 nmin a m crowave Jo

reactor. The sol vent was renpved under vacuum water was added and
t he sol ution s .extracted wth, Ac. The organic¢ | ayer was, dr.ied
over Na, Same pﬂbg{l@@urgﬁgor@gﬁ@gw&ﬁ. t OQIEC@PH %%m—f%éow%(l 0
subst ance brh i f i :
conmpound é}éﬁ gl)’%{%mggllziqg'o?ig%ﬁ;%n @@ﬁkxﬁ“@ﬁ%@%@%@ﬁ%ﬁ 84
(dd, 1sH) ZD.m4 n{icdpwaveH)ial7 TRBm{dyre Waktired®d 146°C fibr H) m6r 19D rhidrowhvd)
6.81 (dd, 1 .55 (d, 1 H) .3.78 (s, 3 H).2.83 15 (d, 3 H. M iz
S5 (Mer) etk o0 2o 13 PR ea s BT eiar P a6 2ad tiiseHingb,
20 HO vacuum to afford the title compound (75 mg). "H NMR 8 ppm 9.10 (d, 1 H) 8.34 (dd, 1 H)
- 821 (br.s., 1 H)8.00(d, 1 H)7.52 - 7.72 (m, 3 H) 7.25 (d, 1 H) 7.00 (dd, 1 H) 3.82 (s, 3

H); MS m/z 269 (M+H).

10

Example 2
5-(5-Hydroxy-benzofuran-2-yl)-pyridine-2-carboxylic acid amide

HO O

15
5-(5-Methoxy-benzofuran-2-yl)-pyridine-2-carboxylic acid amide (0.21 mmol) was mixed
with CH,Cl> (3 mL) at 0°C under argon atmosphere, BBr; (1M in CH>Clo) (1.0 mL) was
added dropwise and the mixture was stirred for 2h at rt. The mixture was hydrolysed with
H,0 followed by NaHCO; (sat. aq.). The resulting mixture was filtered, and the obtained

20  precipitate was washed with H>O and EtOAc. The solid was dried at 40°C for 15h under
vacuum to give the title compound (20 mg). "H NMR & ppm 9.08 (d, 1 H) 8.33 (dd, 1 H)
820 (br.s., 1 H)7.97 (d, 1 H)}7.61 (br.s., 1 H) 7.54 (s, 1 H) 7.47 (d, 1 2} 7.02 (d, 1 H)
6.85 (none, 1 H); MS m/z 255 (M+H),



[ 5- (5- Met hoxy- benzof uran-2-y1)-pyridin-2-yl]-nmethyl am ne (0.24 nunol)
was mxed with CH2A 2 (3 nL) at OC under argon atnosphere. BBr3 (1M
in CH2d 2) 1.0 mol ) was added dropwi se and t ) e S
stirred f&Pg%W%Qﬂk?? The m xture was hydrol ysed 25wt %¥Q§é&$@ﬁpﬁged
by NaHCO3 (sat. ag.) solution. The resulting m xture was extracted
with EtOAc and the organic extracts wefk dried over Na2SO4. After
filtration and WO 2008/ 108730PCT/ SE2008/ 050243 53 evaporati on of the
solvent, the crude material was purified by preparative HPLC to
afford thetltligzcompound as a white solid (21 rug). iff NVR 8 ppm
9.10 (s, IAETJETSO (d, 1 H 7.81 (dd, 1 H 7.32 (d, 1 H 6.96 (s, 1
H) 6.81 - @&-&4MethoxP-behzodumtm-Z-ghknichtibhméde54 (d, 1 H) 2.82 (d, 3 H); M
mz 241 (M+H). Exanple 7

6(5- Met hoxy- benzof uran- 2-y1) - pyri dazi n- 3-yl am ne 10

5- met hoxybgnzof uran boronic acid 1.2 rnnol), 6-brono-3-pyridazi nam ne

(1.0 mmol) 0024 ol ) and NEt3 (317 !lIL) were m xed
in EtOH (10 N 20/nil. g/crowave vial. The m xture was
stirred at 140 crowave reactor. The sol vent was

renoved under cui watMr—was ddded and the sol ution was extracted
with 15 Et0Ac. The organic |ayer was dried over Na3504, filtered and
t he solsvent renoved under vacuum The crude substance was purified by
preparatlve HPLC to fford the title conmpound a white solid (51
), 1N B Pzl Orfnﬁ)am?l (53 oD, - pemisasnegnideyTiymmole (g, 1

B SRt e, A A P8 PRI
microwave vial. The nuxture was stirred at 140°C for 10 min in a microwave reactor. The
mixture was filtered, the obtained precipitate was washed with water and EtOAc and dried

10 under vacuum 1o afford the title compound (85 mg). 'H NMR & ppm 9.14 (d, 1 H) 8.42
{dd, 1 H)7.97-825(m,2H) 7.63 -7.80 (m, 2 H) 7.58 (d, 1 H) 7.22 (d, 1 H) 6.98 (dd, 1
H) 3.81 (s, 3 H); MS m/z 269 (M+H).

Example 4
15 6-(5-Hydroxy-benzofuran-2-yl)-nicotinamide

HO 0]

20 6-(5-Methoxy-benzoluran-2-yl)-nicotinamide (0.25 mmol) was mixed with CH>Cl, (3 mL)
at 0°C under argon atmosphere. BBr; (1M in CH;Cl,) (1.0 mL}) was added dropwise and
the mixture was stirred for 2h at rt. The mixture was hydrolysed with H.O followed by
NaHCO; (sat. aq.). The resulting mixture was filtered, and the obtained precipitate was
washed with H»O and EtOAc. The solid was dricd at 40°C for 15h under vacuum (12 mg).

25 '"HNMR 8 ppm 9.11(d, 1 H) 8.38 (dd, 1 H) 8.01 - 8.23 (m, 2 H) 7.63 - 7.76 (m, 1 H) 7.59
(s, 1 HY7.46 (d, 1 H) 7.00 (d, 1 H) 6.83 (dd, 1 H); MS nvz 256 (M+H).



WO 2008/ 108730PCT/ SE2008/ 050243 54 and the mi xture was stirred for 2h
at rt. The mi xture was hydrol ysed with HA)" fol |l owed by NaHCO3 (sat.
ag.). The i m xture was extracted with EtOAc a njc
extracts vﬁﬁéﬂﬁﬁogﬁo over Na2SO4. After filtration and g&iﬁ#ﬁ%@ g[ﬁi
the solvent, the crude material was purified by preparative HPLC to
afford the title compound as a yellow 88lid 5(8 ng). 11-1 NVR 8 ppm
9.21 (s, 11-1) 7.74 (d, 1 H 7.40 (d, I H 7.27 (s, | H 6.96 (d, 1
H 6.86 (d, 1 H 6.76 (dd, I H 6.69 (s, 2 H; M5 nilz 228 (MtH).
Exanpl e 9 105-( 1- benzot hi en-2-yl ) pyri di ne-2- car boxam de
2- Benzot hi enyl boronic acid (1.8 mml), 5-bronopyridi ne-2-carboxam de
(1.2 nmol )Exaild5S 1C2CA8 (2.4 ni), Pd(dppf)Cl2 (0.12 mml) were m xed
and stlrred at 80C in DVE for_3h. The reaction m xture was filtered
and to t helr@r¥iethosy bgpzoturate2yrpyndinggrllimeshylming ayers were
separated and t he aqueous phase was extracted twice with Et0Ac. The
organic extracts were dried over Na2SO4. The solvent was evaporated
in vacuo t g| ve a brown soli d The crude was subjected to reverse
phase HPL® mpound as a 20 |ight brown solid
(11ng) 1H NVR 8.34 (dd, 1 H 8.24 - 8.02 (m 5
7.73 (s b .54 37(\m 2 H; M5rniz 255 (MrH). Exanpl e
10 5- (s1- Benzo uranOZ yl ) pyrt di ne- 2- car boxam de 25

5-methoxybenzofuran boronic acid (1.2 mmol), 5-bromopyridine-2-methylamine (1.0
mmol}), Pd(PPh3),Cl; (0.024 mmol) and NEt; (317 uL) were mixed in EtOH (10 mL) in a
20 mL microwave vial. The mixture was stirred at 140°C for 10 min in a microwave

10 reactor. The solvent was removed under vacuum, water was added and the solution was
extracted with EtOAc. The organic layer was dried over Na,SO,, filtered and concentrated
under vacuuni, The crudc substance was purificd by preparative HPLC to afford the title
compound as a white solid (100 mg). "HNMR & ppm 8.53 (d, 1 H) 7.84 (dd, 1 H) 7.44 (d,
1 H)7.08(d, 1 H)7.04 (s, 1 H}6.91(d, 1 H) 6.81(dd, 1 H) 6.55(d, 1 H) 3.78 (s, 3 H) 2.83

15 (d, 3 H); MS ny/z 255 (M+H).

Example 6
2-(6-Methylamino-pyridin-3-yl)-benzofuran-5-ol

HO

[5-(5-Methoxy-benzofuran-2-yl)-pyridin-2-yl]-methylamine (0.24 mmol) was mixed with

CHCls (3 miL) at 0°C under argon atmosphere. BBr; (1M in CH>Cl) (1.0 mL, 1.0 mmol)

was added dropwise and the mixture was stirred for 2h at rt. The mixture was hydrolysed
25 with H20 followed by NaHCO; (sat. aq.) solution. The resulting mixture was extracted

with EtOAc and the organic extracts were dried over Na,SQ,. After filtration and



55 2-Benzofuranboronic acid (3.1 mmol ), 5-bronopyridi ne-2-carboxam de
(3.7 mol ), 2M KZCCB (ag., 6 niL) and Pd(dppf)C6 (0 31 nunol) were

m xed and i 80C in DVF for 2h. The reaction m

filtered a\ﬁéz\é\ggﬂ vvith H20 and Et OAc. DMSO was added W%ﬂ%ﬁquﬁ
remains and filtered. The filtrate was _collected and purified by
reverse 5 phase HPLC to afford the tithd conpound as a white solid
(2.5 my). IHNMR 8 ppm9.18 (d, 1 H) 8.46 (dd, 1 H 8.13 - 8.19 (m 2
H 7.68 - 7.78 (m 4 H 7.43 -7.30 (m 2 H); M5 mz 239 (MH).

Exanpl e 1jeva Ogéltﬁljofg%:%&feiﬁr #d cgjd%%)aiélamﬁwmembgi%@b&n@e abpyb A

Benzof uran boronic
2- br or no- 6hem1dmmonndjaszn{vﬂnésoh]i@lr mg) tié NMR 26:3m1%1 hispl H) 8136((dl,piplﬁ) Cl12

o O Mo GRSk BER 52 G s S8 LT bt ok Teob b Blsorde. 11054, 120

was added.; sbh@ gﬁg.%gggzﬂf(mj;ﬁ) was extracted with CHIC11 and the
organi ¢ phase was filtered. The solvents were renoved under reduced

pressurse and the residue purified by reverse phase HPLC to afford the
titIecorrpound(OSrrg) 11-1. NVR 5 ppm7.95 (s, 1 H 7.67 (d, 1 H
207. 65 - 7.J5emnie 71 7.58 -7.51 (m 2 H) 7.33 -7.20 (m 3 H) 7.03

2888/ 1087309?/3%@%%%%%&%1’ %aé' & ‘Em"}éo

2- ( 6- Fl uor o- 5- net hyl am no- pyri di n- 2 yI) benzof uran-5-o0l HO

g _
O N—N

5-methoxybenzofuran boronic acid 1.2 mmol), 6-bromo-3-pyridazinamine (1.0 mmol),

Pd(PPh3),Cl2 (0.024 mmol) and NEt; (317 UL} were mixed in EtOH (10 mL) in a 20 mL

1G

microwave vial. The mixture was stirred at 140°C for 10 min in a microwave reactor. The
solvent was removed under vacuum, water was added and the solution was extracied with
15 EtOAc. The organic layer was dried over Na,SO,, filtered and the solvent removed under
vacuun. The crude substance was purified by preparative HPLC to afford the title
compound as a white solid (51 mg). "H NMR & ppm 7.77 (d, 1 H) 7.52 (d, 1 H) 7.35 (s, 1
H)7.19(d, 1 H) 6.79 - 6.98 (m, 2 H) 6.72 (s, 2 H) 3.80 (s, 3 H); MS m/z 242 (M+H).

20  Example 8
2-(6-Amino-pyridazin-3-yl)-benzofuran-5-ol

HO —
O N—N

25 6-(5-Methoxy-benzofuran-2-yl)-pyridazin-3-ylamine (0.14 mmol) was mixed with CH,Cl»
(3 mL) at 0°C under argon atmosphere. BBr; (1M in CH»Cls, 1.0 mL) was added dropwise



5 a) 6-Brono-2-fluoro-pyridth-3-ylanthe NH2 To a stirred sol ution of
2-fluoro-pyridin-3-ylamne (3.0 g, 26.79 nunol) “in acetic acid (24
m), sodiunlacefate (2.17 g, 26.46 mmol) was added. The reaction

mi xture wa¥O8B&¥*¥ o i 0 0-5C and a sol ution of brom nePC(TTS.Eggf)S’H?O,“S
26.74 mmol) in acetic acid (8 m) was added dropw se. After 1 hour
the reaction mxture was cool ed to 0C 540 % aqueous sodi um hydr oxi de
solution was added to adjust the pH -5 and the product was extracted
with ethyl acetate (200 nlL). The organic | ayer was washed with water,

brine, dri, Y ' f at.e )
pr essure. TRACCTIUET BrOBICr Ut h Th Gy ) AP BLAMR TR0 RRGRTy
chr omat ogmMetGO(sitna). R V% atiilihg adeiratves erirdvexdanien EiQAafana ek organic

6- brono- 2-fl uoropyridin-3-ylamne (3.9 g) as a brown solid. 3H NWR
(400 MHz, cehwsigyerg dripd f\ser(l\ﬁl,zs@f:#&ﬁar firatiqn gnd epappyatiqepf thesptyent, the cgudey

2 H uor o dict h pENE by Frpalet B8 CA B LA dontHound g5 4 yellgy sold

5- Met haxy {8 aw)f ‘v MMROD pam D@ 1 s,i 1Y BAbG(d; adT) 74080, NENDLY (s, 1 H) 6.96 (d, 1 H)
6- brono- 2-f| uoro-pyridin-3- ylam ne (286.5 1.50 turnol),

pa( PPN3) 26186 (b 66 (€h 10865 Gk BHY N8 3 225813 0pi , 3. 41 nunol ) wer e
mxed in EtOH (10 nL) in a mcrowave vial. The reaction m xture was
stirred at 140C for 10 minutes in a mcrowave reactor. The volatiles
wer e then Exampled 25 under reduced pressure and water was added (20
m.). The product was extracted with ethyl acetate (30 nL). The
organic |l ayer was dried over Na2SO4 and concentrated in vacuo.

Purification of C{ odyc .ash col um chr omat ogr aphy
using 25 o t‘ﬁe?ﬁa‘ggeé'% ﬂl?yr\%ﬁgg(yéyl%g%@%w SE2008/ 050243 57 in
hexane gave 2-fl uoro-6-(5-nmet hoxy-benzofuran-2-yl)-pyridin-3-ylam ne
(268 ng) as_an off-whitesgolidyygd NMR (400 MHz, CDC13) 5: 7.58 (d,
J=7.6 Hz, . 0 2 1H), 7.15 (m 1H), 7.14 (s, 1H),
7.04 (d, JE ¥/s 1H), 3.95 (s, 2H), 3.85 (s, 3H).
ESMS: m z 259747 $M1] ¥) O

12- Fl uor o- 6- ( 5- net hal y- benzof uran- 2-y1) - pyri di n- 3-yl knet hyl -am ne 0
To a stirred solution of

2-T1 uor o- 6 fa; BRIAGIS: MRS U sAMmbnYs-biodWpl Hife-3- ¥ 3R (27 nlib), 2M
15 KoCO; (2.4 mL), Pd(dppf)Cls (0.12 mmol) were mixed and stirred at 80°C in DMF for 3h.

The reaction mixture was filtered and to the filtrated was added EtOAc and H,O. The
layers were separated and the aqueous phase was extracted twice with EtOAc. The organic
extracts were dried over Na>SQO,. The solvent was evaporated in vacuo to give a brown
solid. The crude was subjected to reverse phase HPLC to afford the title compound as a

20 light brown solid (11mg). '"H NMR & ppm 9.07 (d, 1 H) 8.34 (dd, 1 H) 8.24 - 8.02 (m, 5 H)
7.73 (s br, 1 H) 7.54 - 7.37 (m, 2 H); MS m/z 255 (M+H).

Example 10

5-(1-Benzofuran-2-yl)pyridine-2-carboxamide



0.376 mol) in a mxture of MeOH (2 nlL) and dichl oroethane (1 ni),
formal dehyde 10(37% sol ution in water, 0.167 nL, 2~ 23 nmmol ) and
acetic aci 0.87 mmol ) were added The reactl on S
stirred f &0%%%613%730 roomtenperature, then NaCNBH3 (ﬁ’%gﬂs}%ﬂgﬁ
mmol ) was added in one portion and the stirring was continued for 45
m nutes. The reaction was then quenche® by addition of water (2 ni).

The volatiles were renoved under reduced pressure and the residue was
extracted with dichloronethane (50 15 nlL). The organic | ayer was

washed wit Jhe
product veePareREbfpEe Rt G AT Nerchlopl AR AR AAAEEL S B8, 2
acet at e i K JaExdae, ¢ mLaiﬁr[chct{dppﬂCIo (0.31 mmol) were mixed and stirred at 80°C in DMF

[ 2-fl uoro- 6 5 met hoxy- benzof uran- 2- {fldln 3-yd- nethylanlne
(35.7 rrg) fai2hy The Feacti miztue pagfiligred &mi)vw phaih Rl andBE A3 MSQ wga

325 30 v, ) ke s Py gy g ibtiges Sfltng g iRy
2. 54 Hz, ZIle)lse HPIthc(zb‘ford the titlelcomBoBa a(sﬁ,\vP&H)sollaﬂ(Z%1gﬂ H 38R @ pphiza.18H)

d) 2-(6-Fhtoro-5-neth ¥ anlnoifyrldln gl -benzofuran-5-o0l HO 25 To
a stirred @ol H) $46 (k1 H)8.13 9(m,2H)7.68-7.78 (m, 4 H) 7.43 - 7.30 (m, 2 H); MS

[ 2-fl uoro- t hoxy-benzof uran-2-yl)-pyridin-3-yl]-nmethylam ne (31
ng, O. 114n8%2??ﬁﬁ i:"[glchloromethane (3 nL) at OC under nitrogen

at nosphere, BM3 (1M solution in CH2Cl12, 0.568 niL, 0 568 mmol) was
added dropwi se. The reaction WD 2008/ 108730PCT/ SE2008/ 050243 58
m xture Wﬁﬂ@&iibdforl 5 hours at roomtenperature. The m xture

was th Qb&g ate sol ution was
added 5 @ ﬁeq'daﬁlﬁgncz e@a(f'ﬁ ng %@?8@3% eﬁlﬁ?gct ed with
di chl oronet hane (50 nmL). The organic |ayer was washed with brine,
dried over rat ed under reduced pressure.
Purificati prpduct by flash chromat ography usi ng 30
% et hyl ace aLe 5 ded the title conpound
2- (6-f1 uor o> net®yl ami Ho- pyfi dir@- 2-y1) - benzof uran-5-ol (22 ng) as an
of f-white solid. 11-1NWVR (400 NP&, METHANCL- d4) 5: 7.62 (d, J=7.90
Hz, 1H), 7.28 (d, J=8.78 Hz, 1H), 7.08 (dd, J=10.54, 8.20 Hz, 1H)
6.97 (s, 1H, 6.92 (d, J=2.34 Hz, 1H), 6.74 (dd, J=8.78, 2.34 Hz,
1H), 2.87 (s, 3H). ESMs: nl/2 259.47 [ M+11+

Benzofuran boronic acid (0.289 mmol}), 2-bromo-6-methoxyimidazo[1,2-a]pyridine (0.263

15 mmol), Pd(dppf)Clz (0.013 mmol} and K>COj (aq.) were stirred in DMF at 80°C under

argon for 1h. The reaction mixture was allowed to cool to r.t. and brine was added. The
reaction mixture was extracted with CH»Cl, and the organic phase was filtered. The
solvents were removed under reduced pressure and the residue purified by reverse phase
HPLC to afford the title compound (0,5 mg). '"H NMR & ppm 7.95 (s, 1 H) 7.67 (d, 1 H)

20 7.65-7.60 (m, 1 H)7.58 -7.51 (m, 2 H)7.33-7.20 (m, 3 H) 7.03 (dd, 1 H) 3.86 (s, 3 H);
MS m/z 265 (M+H).



10 Exanple 13

2- (2- Fl uor o- 6- et hyl ani no- pyri di n- 3-y1) - benzof uran-5- 6l HO a)

5- Br ono- 6- idin-2-ylamine 15 N'NH2 To a stirr of
64' | uoro-p b#@kﬁ9§¥élanin (1.0 g, 8.93 mmwl) in acetonﬂﬁqwﬁg&ﬁéﬂﬁﬂi
protected fromlight and under nitrogen atnosphere,

N- br onosucci nimde (0.79 g, 4.46 nunol§6mas added. After 1 hour, an
addi tional portion of N-bronosuccinimde (0.79 g, 20 4.46 nunol) was
added and the stirring was continued for 3 hours. The volatiles were
renoved unggi,digfpiced pressure and the crude material was purified by
flash col amm romat ography using a gradient of 25 %to 30% et hyl
acet at e i 2-tdeKlane-5-meahylemhobpwidio@-yl)-barofpyniSeeln- 2- yl am ne (1.45 Q)
as a white solid. 1H NWR (400 MHz, CHLOROFORM-d) 6:7.60 (t, J=8.59

Hz, 1 H) qq 5 -6.36 (m 1H 4.58 (br. s., 2 H 25ESMS: in/z 193. 34
[MI r for
6- Fhan- o- 5- ( in-an-2-yl)-pyridin-2-ylamne WO

2008/ 108730PCT/ SE 08/ 58243 59 5- Met hoxybenzofitran boronic acid
(230 ng, 1.20 mmol), 5-brono-6-fluoro-pyridin-2- ylatnine (191 ng,

1.00 mpl )y 5@1@%’@%&@%@&&6 -BylaRine0. 024 mmol ) and Et 3N (317 AL, 2.27

nunol) were m xed in (10 nth) in a mcrowave vial. The reactlon
m xt ure was MPed at 140C for 15 ninutes in a nicrowave reactor
The vol atile (e then renoved under reduced pressure, the residue
was susperffed Wn fater and the product was extracted with ethyl
acetate. The organic |layer was dried over Na2SO4, filtered and
concentrated in vacuo. Purification of the crude product by flash
colum c¢ hWt@@ﬂ@@lﬁMoﬂJ@ﬂ Nfuctb- p%lemtwylaﬁaet @toeg i2l6 Toexask irgavec acid (24

6-T1 uoro- 5 sodlum ac):( atg nlz 70;)%%84% n%mgl) wa %lcgdleg The te cl’ugrrln nlqp?tur(e]{w?’ag cooled to

10 0-5°C and a solution of bromine (1.37 mL, 26.74 mmol) in acetic acid (8 ml) was added
dropwise. After 1 hour the reaction mixture was cooled to 0°C, 10 % aqueous sodium
hydroxide solution was added to adjust the pH ~5 and the product was extracted with ethyl
acetate (200 mL). The organic layer was washed with water, brine, dried over magnesium
sulfate and concentrated under reduced pressure. The crude product was purified by flash

15 column chromatography using 20% ethyl acetate in hexane to afford 6-bromo-2-fluoro-
pyridin-3-ylamine (3.9 g) as a brown solid. 'H NMR (400 MHz, CDCl3) 8: 7.15 (d, J=7.8

Hz, 1H), 7.00 (dd, J=10.1, 7.8 Hz, 1H), 3.80 (s, 2H). ESMS: m/z 191.32, 193.34 [M+1T"

b) 2-Fluoro-6-(5-methoxy-benzofuran-2-yi)-pyridin-3-ylamine

0 N =
F

5-Methoxybenzofuran boronic acid (345 mg, 1.80 mmol}, 6-bromo-2-fluoro-pyridin-3-
ylamine (286.5 mg, 1.50 mmol), Pd(PPh;)>Cl» (25.2 mg, 0.036 mmol) and Et;N (475.5 pL,
3.41 mmol} were mixed in EtOH (10 mL) in a microwave vial. The reaction mixture was
stirred at 140°C for 10 minutes in a microwave reactor. The volatiles were then removed

25 under reduced pressure and water was added (20 mL). The product was extracted with
ethyl acetate (30 mL). The organic layer was dried over NaxSQOy4 and concentrated in vacuo.

Purification of the crude product by flash column chromatography using 25 % ethyl acetate



io ng) as an off-white solid. 11-1 NWVR (400 MHz, CHLOROFORM d) 5:
8.05-8.21 (m 1 H 7.36 (d, J=8.59 Hz, 1 H) 7.03 (d, J=1.95 Hz, 1 H)
6.97 (d, J=3. 1 H 6.86 (dd, J=8.78, 2.54 Hz, 1

J=6. 63 Hz,wﬁzP}%%’lﬁg’é% (br. s., 2 H 3.86 (s, 3 H c) PersiisiSn

[ 6- Fl uor o- 5- ( 5- net hoxy- benzof ur an- 2-y1é- pyri di n-2-y0-carbatnic acid
tert-butyl ester 0 0 15 To a stirred s Tution of

6-fl uor o- 5- ( 5- net hoxy- benzof uran-2-y1)-pyridin-2-ylam ne (220 ng,
0.853 mmol,) .in THF (1Q L) at O0C NaHVDS (1.02 ni. 1.02 nmol_ 1M

sol uti on ihhFiaRY gwg’-- '&H%ﬁ'(éﬁﬁc@?’i%?"éao@@ﬂ'zlé)'HYfr'flif"é&%a"‘ﬁﬁFQ%@g) as an
foll owed Rtk LdialHAME b@ifrenc) 8 £.3¢ Ronat 6626, 8o (. 120 0FR] )

in THF (5 nL) over a perio m nutes. The reaction 20 mxture was
stirred fdi)27. hp(msliyt 7.06 el He vk (dt tn2ed 1, 0RQ, G¥t(ns Aty heed, Adguesdass,

NaHCO3 werg,.a .and rs were separated. The organic |ayer
was washecﬁkﬁ %ﬁ%i’ﬂ‘egg%@y@ver Na2SO4, filtered, and concentrated
under rseduced pressure. The crude product was purified by flash
colum chr t ography using 10 % ethyl acetate_in hexane to give
title conﬁgﬁé?t@g%éﬁéyﬂegsolkﬁew I§ihE -pgﬁﬁiﬂdi-y%WF’WZemlfm,
25CHLOROFOR$. d)~3: 3 8.38(m 1 H 7.93 (dd, J=8.60, 1.56 Hz, 1
H 7.41 (d; J¥ MN7. 16 (s, 1 H 7.10 (d, J=3.52 Hz, 1 H)
7.06 (d, J=2. 7™ 6.8 (dd, J=8.99, 2.74 Hz, 1 H 3.87 (s, 3
H 1.55 (s, 9 H WD 2008/F108730PCT/ SE2008/ 050243 60 d)

[ 6- Fl uor o- 5- ( 5- net hanbenzof ur an- 2-y1£- pyridin-2-yl1lJ-nethyl -carbanic
aci d t en- digtaydtired selution of ZFfuegoHHiSrinetioychaneeprangfyl)-pyridin-3-ylamine (97 mg,

Lort - but yi° Zeraioy I NERRE VAT Hh thlIn e brScfBaMENae |

ng, 0.26 ¥ solbiiés ohiegper 8.i16hmln2 &B Inymalasndaddémh cah$Otulhe 0188 auhdl) were
1 Xt i d f 1 1 nut es. | iodid 15 pi,,0.24 I
U - EHELRT AR T S TR REC RIS

(94 mg, 1.50 mmol) was added in one portion and the stirring was continued for 45

8.

minutes. The reaction was then quenched by addition of water (2 mL). The volatiles were
removed under reduced pressure and the residue was extracted with dichloromethane (50

15 mL). The organic layer was washed with water, dried over Na;SOsq, filtered and
concentrated. The product was purified by flash colunin chromatography using 20 % ethyl
acetate in hexane to afford [2-fluoro-6-(5-methoxy-benzofuran-2-yl)-pyridin-3-yl]-methyl-
amine (35,7 mg) as an off-white solid. "H NMR (400 MHz, CDCl;) 8: 7.64 (d, ]=8.2 Hz,
1H), 7.38 (d, J=8.98 Hz, 1H), 7.09 (s, 1H), 7.03 (d, J=2.34 Hz, 1H), 6.99 (dd, J=10.15,

20 8,20 Hz, 1H), 6.87 (dd, J=8.78, 2.54 Hz, 1H), 4.21 (br. s, 1H), 3.85 (s, 3H), 2.94 (d, J=5.07
Hz, 3H)

d) 2-(6-Fluoro-5-methylamino-pyridin-2-yl)-benzofuran-5-ol
HO —

A /
e
F

A\
N

To a stirred solution of [2-fluoro-6-(5-methoxy-benzofuran-2-yl)-pyridin-3-yl]-methyl-
amine (31 mg, 0.114mmol) in dichloromethane (3 mL) at 0°C under nitrogen atmosphere,
BBr; (1M solution in CH2Cly, 0.568 mL, 0.568 mmol) was added dropwise. The reaction



10 for 30 minutes at roomtenperature. Additional portions of NaH (11
ng, 0.26 mmol, 57%dispersion in oil) and nethyl iodide (15 pL, 0.24
nunol ) were a and the solution was stirred for |hour. The
reaction rﬁ%%zg‘%@%% guenched with water (5 nth) and tﬁ&TﬁﬁE&@ﬁ@?M\ﬁas
extracted with ethyl acetate. The organic | ayer was washed with
brine, dried over Na7SO4, filtered and3€oncentrated. Purification of
the crude product by flash colum 15 chronat ography using 10 % et hyl
acetate in hexane afforded title conpound (66 ng) .as an off-white
solid. 114mixyre papsinedfor IcHhemerorpm dgmagratgren he moxtarg wagthen cppleg tg7
(M1 H 7.0 GehraddShdtm Bearbdndid sofutldh wadadded b nfl) Mg b resl Fitnadtixile 1
H 6.92 (d, J=8.98 Hz, 1 H) 3.86 (s, 3 H) 3.‘%“@, 3 H)r°1.5§3h?1§‘, % H
20 e) 2- ( 2vFlenwratedowrile dishlorneithege (30rmb). The oxgajic haver whuwashed with brEe,N
ON H To a stirr sghut i.on of . .

(6 11 vor o-Bep BV RSOy MRy Breisd vatep stugss s Ry A e P
aci d tert -pgoodugt byefRdshrchiontatopgaph udifd 3otrbéthyliaoetalic ddhenaaEtdrasiethé 80e nt h)

at 0C 25 under njtrogen atnmosphere, 13Br M saql ution in ,Cl ",

0.92 nth, ST alamﬁwé P henidii-or M ings el
stirred aty;RQpNd CARGUAlM6EMIE METEHUNONL, ] Henssaphetod Bz 0@ 7.28 (d,
Sat ur at ed sodi um bi carbonat e sol uti on was added and the resuiting

m xt ur e was3.79\Hz206B/7D3KIRIPENIBR2008. 0BR04Y 6.1118x6.PAd, d12.34 Hz, 1H),
subsequent o5 0% anel 5 Lh  dighl th kth 5%
td. ,leh 823 %gz%{g*% t}ﬁéz.%‘?&s bﬁ@ ﬁ%‘mw%\ﬁﬁ%Jr 6

met hanol in e ace or gani ayérs Were shHed with brine
separately , dried over Na2SO4, filtered, concentrated and fl ash

chr omat ogr.aphe ing 30 % ethyl acetate in hexane to give )
2-(2-11 uoﬁ&'ﬂ%ﬁyl am no-pyridi n-3-yl)-benzofuran-5-ol (19.9 ng) as

a of f whi t225FI186#d-6LmetiyldmM¥p i dR-3Miz bedohiiai@ g1d4) 8: 8.02 (m 1H),
7.27 (d, J=8.59 Hz, 1H), 6.90 (d, J=2.34 Hz, 1H), 6.77 (d, J=3.51 Hz,

1H), 6. 70*( =859 \34/Hz, 1H), 6.43 (dd, J=8.59, 1.95 Hz, 1H),
2.89 (s, 3H. : \4 47 [ Mrlr Exanple 14
102- (5-f | uor o- 6- met hy| artt no- pyri di n-3-y1) - benzof ur an- 5- ol

=

a) 5-Bromo-6-fluoro-pyridin-2-ylamine

To a stirred solution of 6-fluore-pyridin-2-ylamin (1.0 g, 8.93 mmol) in acetonitrile (50
mL), protected from light and under nitrogen atmosphere, N-bromosuccinimide {(0.79 g,
4.46 mmol) was added. After 1 hour, an additional portion of N-bromosuccinimide (0.79 g,

20 4.46 mmol) was added and the stirring was continued for 3 hours. The volatiles were
removed under reduced pressure and the crude material was purified by flash column
chromatography using a gradient of 25 % to 30 % ethyl acetate in hexane to give 5-bromo-
6-fluoro-pyridin-2-ylamine (1.45 g) as a white solid. '"H NMR (400 MHz,
CHLOROFORM-4) &: 7.60 (t, /=8.59 Hz, 1 H) 6.15 - 6.36 (m, 1 H) 458 (br. s.,2 H)

25 ESMS: m/z 193.34 [M+1]" for *'Br isotope

b) 6-Fluoro-5-(5-methoxy-benzofuran-2-yl)-pyridin-2-ylamine



a) 5-Brono-3-fluoro-pyridin-2-ylamne 15t. N-51. N H2 To a sol ution
of 3-fluoro-pyridin-2-ylamne (1.0g, 8.92 mmol) in 300 nL of
acetonitri 94 ng, 4.46 nmmol) was added at 0C. T r tion
m xture Wa@%szf)ﬁu%?% vigorously for 15 m nutes (protect eptfhﬁ%ﬁ‘%ﬁ?%ﬁ%)
at 0C and then at roomtenperature for _1 hour. The additional portion
of NBS (794 ny, 4.46 nunol) was added 8 0C and the solution was 20

stirred at roomtenperature for 2 hours. The reaction m xture was
guenched by addition Na2S203 (saturated aqueous solution, 40 nm.) and

t he product with EtOAc (3 x 40 nL). The conbi ned
organi c extra
and concentrated i

edith brine (2 x 50nmL), dried over MySO4
U(S\' The obt ai ned crude yell owi sh solid was
purified by Bi otage using 3-20% Et OAc in hexane to afford
5- br omo- 3-4 )44y K&ﬁ&éfﬂf H*o% dﬁlc%l 308 the?l Qt‘éwﬁl 50 2
L i é)Qy all ber tﬂg 10#'< %&%é%ﬂm%adm
Hz, 1 H) 4}/1:313111@ llgg, 1. qumlol),aﬁl(ﬂ)ly;)aﬂa (168n1g,0024 mmol) and Et;N (317 pL

5-B t NHB
T R R o M A R
nrnol ) si n sTiHEd §LBIO°Grige lmﬁnﬁdﬂﬁd rNai-rMBSc (chbdot. IThT MBlatilGs ﬁcﬁhhcrﬂbm@ﬁ:d

The solutio irred vi for m nut es r reen
Boc20. (1. gerT8TusB pisture. iedufrcutsh PrRdedis e Shbe R o eRsicd
reaction it thyd asdtel ThedrRini3RydFwid dEed eéer Ma,STNB1EBRED @RAcHsicd i€
was then warnmed to roomtenperature, stirred for 5 hours and was

quenched Waew: Ruxfcetion of (he stude aradhctdry flasih eolymn ghioptogrphyrsing 2H ethyl
product \é\’gz%et%tlﬁ H&Eaﬁ@'gz}%?hﬂ@ré) qsfn%tﬁ%éff(%h}omr-gf?? @L@ﬁmlr&’z—y‘j}eﬂhﬁ&éﬁo

were dri over concentrated’in vacuo resi
purified b;lg)Blsanaﬁevlum sobd. QHM%REH(KAMHmCW@]ngd)\BeS D5tB&1 (m, 1 H)

opm 620 (bio (05302 8l Fy B0 wETHD 6870 JK 1 JESTREREIEL ©

H 1.53 (9=898H.548z, 1 H) 6.45 (d, J=6.63 Hz, 1 H) 4.66 (br. s., 2 H) 3.86 (s, 3 H)

¢) [6-Fluoro-5-(5-methoxy-benzofuran-2-yl)-pyridin-2-yl]-carbamic acid tert-butyl ester

OO

15 F

To a stirred solution of 6-fluoro-5-(5-methoxy-benzofuran-2-yl}-pyridin-2-ylamine (220
mg, 0.853 mmol) in THF (10 mL) at 0 °C NaHMDS (1.02 mL. 1.02 mmol, IM solution in
THF) was added and stirred for 15 minutes. This was followed by addition of di-tert-butyl
dicarbonate (262 mg, 1.2 mmol) in THF (5 mL) over a period of 5 minutes. The reaction

20 mixture was stirred for 2 hours at room temperature. EtOAc and saturated aqueous
NaHCOs were added and the layers were separated. The organic layer was washed with
brine, dricd over NaxSOs, filtered, and concentrated under reduced pressure. The crude
product was purified by flash column chromatography using 10 % ethyl acetate in hexane
to give title compound (81 mg) as an off-white solid. 'H NMR (400 MHz,

25 CHLOROFORM-4) 6: 8.31 - 8.38 (m, 1 H) 7.93 (dd, J=8.60, 1.56 Hz, 1 H) 7.41 (d,
J=8.99 Hz, 1 H) 7.16 (s, 1 H) 7.10 (d, /=3.52 Hz, 1 H) 7.06 (d, J/=2.74 Hz, 1 H} 6.92 (dd,
J=8.99,2.74 Hz, 1 H) 3.87 (s, 3 H) 1.55 (s, 9 H}



c) (5-Bronp-3-fluoro-pyridin-2-yl)-nethyl-carbam c acid ten-btnyl
ester \ CN NBoc To a solution of :
(5-brono- 3- f|u0l’0§]ﬁ%l’ldln 2-yl)-carbamc acid tert- butyl ester
(600ny, 20% in thy DVF (20 ni), NaH (130 ng P/ 880
was added at OC. The soI ution was stirred vigorously for 10 m nutes
at 0C and Mel (1804, 2.88 mmol) was adéed. After 30 minutes, the
reaction m xture was quenched with NRICL (saturated agueous sol ution)
and the product was extracted with Et0Ac (3 x 40 ml4. The conbi ned
organi c extracts were washed with water, dried over MgSO4 and
concentrated in vacuo. 25 The residue was purified by Biotage using
3-15 % EtO0Ac in hexane to afford title conpound (470 ntg) as a white
sol i d. 1HAdNWRA4G0-SNBaetly-ORGBORN-8Y]Svpin-By I andthyi-carbbm@badid fertbidy!
7.52 (dd, J859 1.95 Hz, 1 H 3.22 (s, 3 H 1.37 (s, 9H W
2008/ 108750BCT/ SE2008/ 050243 63 d)

P- Fl uor o- 5- (5- met hoxy- benzo ran-2-yl)-pyridin-2-ylJ-rnethyl -carbarn
ic acid teptQy : %‘F degassed sol ution of

(5-brono- 3-fl N%/l) thyl -carbam c acid tert-butyl ester
(310 ng, 1.01 i OH m.) were added Pd(PPh3)2C 2 (142 ny,
0.20 mol ), bezofuran foronic acid (291 my, 1.52mmol) and Et3N (283

L, 2.03 The ' f 30
it es. an e B PR D ERsvE P ter SR G0e Shaettile
and the ragidde®bugbegodir (78 ingg 012y8 himhnqmuﬂ r(mmm acdn?@ rraamp(gn aphy.28si ng

10% Et OAc in hexane to obtain title corrpound (13 as.a white
solid. 1HMNR ¢A0@SREpION P OREERNRLANd "‘prﬁ?Hl%n%@”‘(“HF wag stirgedifor 10 g

(d, J=11. Blinkigs. Melh‘pl 13d1t4@%l ?uL 438 n%golﬁ?aas ﬂaeﬂdd@d Qfﬂd e »stu%nﬁ')wa@ cStinued,
J=8.98, 2.34 Hz, 3 H) 5 (s, 3 H 6 (s, 9 H).
ESVS: W z [esi) mmu(ep/p.g_lpomggr)lperature Addmonal poruons of NaH (11 meg, 0.26 mmol, 57%

2-(5-Fl uord?sp@rsfsﬁgﬁ'}ﬁlﬁfﬂdrh?etm 16cgnﬁerh§ pi,lé.zi? ﬁﬁl&o(ﬁ \lv&féaaﬁde% a%h the solution was
stirred for lThour. The reaction mixture was quenched with water (5 mL) and the product
was extracted with ethyl acetate. The organic layer was washed with brine, dried over
NazSO,, filtered and concentrated, Purification of the crude product by flash column

15 chromatography using 10 % ethyl acetate in hexane afforded title compound (66 mg) as an

off-white solid. 'H NMR (400 MHz, CHLOROFORM-d} §: 8.25 - 8.33 (m, 1 H}7.87 (m 1
H)7.41 (d, /=9.37 Hz, 1 H) 7.14 (s, 1 H} 7.06 (d, /=2.34 Hz, 1 H) 6.92 (d, J/=8.98 Hz, 1 H)
3.86(s,3H)3.43 (5,3 H) 1.56 (5, 9 H)

20 ) 2-(2-Fluoro-6-methylamino-pyridin-3-yl)-benzofuran-5-ol
HO —

N
o \
F

/
e
To a stirred solution of [6-fluoro-5-(5-methoxy-benzofuran-2-yl)-pyridin-2-yl]-methyl-
carbamic acid tert-butyl ester (66 mg, 0.184 mmol) in dichloromethane (30 mL) at 0°C
25 under nitrogen atmosphere, BBr; (1M solution in CH>Clz, 0.92 mL, 0.92 mmol) was added
droi)wise. The reaction mixture was stirred at room temperature overnight and then cooled

to 0°C. Saturated sodium bicarbonate solution was added and the resulting mixture was



To a solution of )
[ 3-fl uoro-5-(5-net hoxy benzof uran-2-y1)-pyridin-2-yl]-nethyl -carbam ¢
acid tert-but St (130ng, 0.35 nmmmol) in dry CH C

BBr3 (2.1 X‘%’% I) was added at -78C. The reachoéFﬂ%?F%&éﬂzﬁs
allowed to warmto room 20t enperature and the stirring was continued
for 14 hours. The reaction was then quéhched by addition of saturated
aqueous NaHCO3 and t he product was extract ed with EtOAc (3 x 30 nL).
The conbi ned extracts were dried over . and concentrated in
vacuo. Thexbpgigresubseduenily WilsS pumpthprad i clﬂ@@wﬂ*&ﬂw@m@%ﬂ%@nsb%

Et OAc in Ciflcdio efopli lay hed with b tely , dried SO
2- (5-fluoro-"6-net ﬁy am% 5 ers‘fwra]r-ewa)s/ S vgenzr%)neusﬁlgrﬁa%yol n% 307vefrga’ as’ a

whi t e sol ifdteredscatentragdrRnd 4‘@611 Mﬂzmatmmmézw "/Seqbplmcstamm bewane &, 1

5 0 (m 25 >J%@Eﬂ%8é-mgtﬁﬂém%ﬂ@dgi B sbleagiasgd ([ mb) e Spdfie
mz 259. 4koﬁMH)NMM4G@QﬁJz1WB@B%LSE?@WMQZH{3 o7 (B Dim I@@IIH)
exanples The follow n onparative co

e ot i Lo e o e S s i st ., fi9B 86
COrr espondi-§8o NEs® A, 11), T 5N BS®IS: m/z 259.47 [M+1T*

Example 14
10 2-(5-fluoro-6-methylamino-pyridin-3-yl)-benzofuran-5-ol

HO _
4 H—NHMe
N

O

aj} 5-Bromo-3-fluoro-pyridin-2-vlamine
Br F

15

To a solution of 3~fluoro-pyridin-2-ylaminc (1.0g, 8.92 mmol} in 300 mL of acctonitrile,
NBS (794 mg, 4.46 mumol) was added at (0°C. The reaction mixture was stirred vigorously
for 15 minutes (protected from light) at 0°C and then at room temperature for I hour. The
additional portion of NBS (794 mg, 4.46 mmol) was added at 0°C and the solution was

20  stirred at room temperature for 2 hours. The reaction mixture was quenched by addition
Na,S,0; (saturated aqueous solution, 40 mL) and the product was cxtracted with EtOAc (3
x 40 mL). The combined organic extracls were washed with brine (2 x 50mL), dried over
MgSQOy and concentrated in vacuo. The obtained crude yellowish solid was purified by
Biotage using 3-20% EtOAc in hexane to afford 5-bromo-3-fluoro-pyridin-2-ylamine (1.2

35 g). 'H NMR (400 MHz, CHLOROFORM-d) 8 ppm 7.93 (d, /=1.56 Hz, 1 H) 7.37 (dd,
J=0.76, 1.95 Hz, 1 H) 4.63 (br. s., 2 H)



5Conpounds of the present invention were tested in one or several of
the foll ow ng assays/ experinents/studi es: Conpetition binding assay
Conpetiti oW‘b?%@ﬂ“ﬁé“vxas performed in 384-well FB filterPQl/akmwes/a58i4ag
synthetic A13 1-40 in io 2.7 nMof CHVIB (or another 3H I abel ed

radi ol i gand when so nentioned) in phosphate buffer at pH 7.5, by

addi ng various concentrations of non-radi oactive conpounds originally
di ssolved in DVBO The binding m xture was incubated for 30 mn at
room tenperature, foll ovved by vacuum filtration, and subsequentially
by vvashingb)a(ﬁndgc Wit % Tr.i t 2)X10 Sci tlllalonflwd was

t hereaft er éﬁmf)og ‘Wéoé’%'ll‘(’@gty aCaRqGmig g G OYIEesist i | ter plate, and
the activity of the bound remaining radioligand ([3H PIB or another
3H | abel eg radi ol_i gand) was neasured using 1450 M crobeta from

Per ki nEl me ci ation experinents Dissociation experinents were
performed in 96z pol ypropyl ene deep well plates. 2 pM 20human
synt het| c A13 M- 40'Hf3PCbr| | s in phosphate buffer pH 7.5, or buffer

al one incu Wit of bel ed radi ol d
ot *Fhe v of Sk Sluen 3 SR bitclo 3 b B8 687 & 6o EmisDla g2l b LD
was st art ewasaiddet NAEMEH (1M nﬂ}mlem BL) B0°C EheadRitibh Mas atrre@m@ﬁb!@shy for
vol une of non | abel ed co re)d of the present invention,

BhBUn 0uEes ey oo

ref erence Y(1od SH0ERD o b HiseP st ia T}ﬁﬁ(ﬁ@ﬂL)aVﬂsmﬂried
7.5. The rl@@l&@&ﬁlbﬂ h{d(tufetélé\iflyléqm hdufeD 8t AE3T He éQch%h P{d&tlu?e Ws tf‘xéhe end

of the incubation was detected on FB filters after tration In
Brandel appHP&d tsrogs) tegperatness b e hownand wasmyenched %ﬁerIHﬁO;XlOO.

WO 2008/ 1({@%%9{%@-56&%%9 Qﬁ(lt%?% §1L§.5fhe product was extracted with EtOAc (3 x 40mL).

The organic extracts were dried over MgSQ, and concentrated in vacuo. The residue was
purified by Biotage using 3-10% EtOAc in hexane to give title compound (600 mg) as a
white solid. '"H NMR (400 MHz, CHLOROFORM-d) & ppm 8.29 (br. s, 1 H) 7.58 (dd,
J=9.37,1.95 Hz, 1 H) 6.89 (br. 5., | H) 1.53 (s, 9 H)

¢) (5-Bromo-3fluoro-pyridin-2-yl)-methyl-carbamic acid tert-butyl ester

F

P

filBoc

To a solution of (5-brome-3-fluoro-pyridin-2-yl)-carbamic acid tert-butyl ester (600mg,

20 2,06 mmol) in dry DMF (20 mL), NaH (130 mg, 3.08 mmol) was added at 0°C. The
solution was stirred vigorously for 10 minutes at 0°C and Mel (180pL, 2.88 mmol) was
added. After 30 minutes, the reaction mixture was quenched with NH,Cl (saturated
aqueous solution} and the product was extracted with ELOAc (3 x 40 mL). The combined
organic extracts were washed with water, dried over MgSO, and concentrated in vacuo.

25 The residue was purified by Biotage using 3-15 % EtOAc in hexane to afford title
compound (470 mg) as a white solid. IH NMR (400 MHz, CHLOROFORM-d) & ppm
823 (d, /=195 Hz, | H) 7.52 (dd, /=8.59, 1.95 Hz, 1 H) 3.22 (s, 3 H) 1.37 (s, 9 H)



In vivo rat brain entry studies Brain exposure after i.v

adm ni stration was determned in rat brains using cassette dosing.

Four diff unds were dosed foll owed by plasma 1.0

sanpl i ng ;QS;B%@@@ m nutes after the dosing. 2 to 30 Pﬁ{%ﬁ%o@oﬁous

concentration ratios, and percentage of total of 5injected dose after

2 mins found in brain, were cal cul ated®3 The conpound concentrati ons

were determ ned by analysis of protein precipitated plasma sanpl es by

rever sed- phase |iquid chronat ography coupled to a el ectrospray tandem
mass spectroneter. Binding to anvloid plaques in post-nortem human AD

br ai ns ancyl% Ig?@?zg:%lﬁﬁmré}ﬁox?fb%hz%ﬁu LR 2@0&9}%&?@'—5”]%le-@be£#&&&:9 '}‘esrt-iaﬂfQI
gm from APP/ PS1 transgenitc mce weré collected at 'the | evel

Iateral septetim (bregma + 0. 98 mm see Paxi nos and Franklin, 2001).
Human cortical sections (& pnm fromtwo AD patients and | contro

subj ect wew&n 0 a,Dutch tissue bank. is Sections were

preincubatcd f ,,Nébcroon1tenperature in 50 MM Tris HCl (pH

7.4) in the pre apsence of 1 gM PIB. Sections were

transferred to buffer containing tritiumlabel ed conpound (1 nM wth
or wi t houtToR Bgasseddglutzancdli hbtonzt2dubrorpydding -yl ineghwdtcarbomin acid tert-butyl

t enper at ur, £ o)

rinses in cgm% 3%%?81&2)0?3 oqvl\@z\l/\ne%b%iyaﬁ &gﬁ’f % %‘lia‘r%gga &ﬁ)ﬂgl"dhﬂ%? % rE"L%Oer
(10 . Sectrhfbl, Beesfaradiborodtckcid@9ol mgf 1.62hnol) smd BN (I3BipEd 2 98mbicd)NFThand
plastic tritiumstandards (Amersham m croscal es-3H) were a posed to

phosphoi &N AERE IR p MisRvaY e Et PR s bl Col“)er ks Wethe
fol I owi ng re%wdnﬁmeﬁre&cwﬁﬁ@supé Al88e WEIHEe %@g&ﬁ%@@ o deoturiy] |
phosp0|nager (BAS 2500) using BAS Reader software The resul ting

i mage Was chrmasegranhytueing |l 8% lgbetin hetang toxhirin §d¢ compaund 6H0img)ze @ Whiitch

wer o st at S0t PREAH VBB TRRINORYD albnlfa TR Ml s

brain aft ez, ¢ a4, AROITS LT T.0N(S] DHY 6590 (dd\e® 98, 2VERIKIEz, T HES. 8- (5€3
restrai ned and nt raveno nfused via the tail vein mnth either a

tritium dba %(s&%&&ﬁ&yé'ﬁxﬁ%r@é«éw VB fon. or @ tritium

| abel ed reference 30conpound via the tail vein. In one type of

experinent, the aninmals were rapidl WD 2008/ 108730PCT1SE20081050243
66 15 e) 2-(5-Fluoro-6-methylamino-pyridin-3-yl)-benzofuran-5-ol

F
HO

\ \ #—NHMe
O N

To a solution ol [3-fluoro-5-(5-methoxy-benzoluran-2-yl)-pyridin-2-yl]-methyl-carbamic
acid tert-butyl ester (130mg, 0.35 mmol} in dry CH,Cl, (400 mL), BBr; (2.1 mL, 2.10
mmol) was added at -78°C. The reaction mixture was allowed to warm to room

20 temperature and the stirring was continued for 14 hours. The reaction was then quenched
by addition of saturated aqueous NaHCO; and the product was extracted with EtOAc (3 x
30 mL). The combined extracts were dried over MgSO. and concentrated in vacuo. The
crude residue was purified by preparative TLC using 30% EtOAc in CH>Cl: to afford
2-(5-fluoro-6-methylamino-pyridin-3-yl)-benzofuran-5-ol (37 mg) as a white solid.

25 'H NMR (400 MHz, METHANOL-d,) & ppm 8.31 (br. s, I H) 7.68 (dd, J=12.10, 1.95 Hz,
1 H) 7.29 (d, /=8.59 Hz, 1 H) 6.86 - 6.94 (m, 2 H)} 6.72 (dd, /=8.78, 2.54 Hz, 1 H) 2.99 (s,
3 H). ESMS: m/z 259.41 (M+1)



anest hetized with isofluorane and decapitated twenty mnutes after
conpound adm nistration (1 nC ). In another type of experinment, mce
were give a conpound and were anesthetized a C |tated
at a tineggoﬁg&%wgéﬁ 40 or 80 m nutes after adnlnlstratqgﬁﬁlgg

were renmoved and frozen with powlered dry ice. Brains were SSectloned
(10 gm in the coronal plane at the |ef®l of the striatumwith a
cryostat, thaw nounted onto superfrost mcroscope slides and
air-dried. Methods designed to optim ze the inmaging of bound |igand
after in viup.pdndgisikation were thereafter enployed. To selectively
reduce unbound radroactivity |levels, one-half of iothe sections were
rinsed (3 Thelbllowingtespounds Weﬂedls(dlz@)coﬂ'ipamtxbaﬁdnm’ouﬁ&hnﬁw{e wpfdired Jo in the
followed by a rapid rinse in cold (1C) deionized water. Sections were
then air dFfi@glommby thejnindipted coupsporgingeamets wel | ag unr i nsed sections
and tritium standards were exposed to phosph0|nage Hes (Fuji).
Phosphoi mage_ pro essed &A a FUijl|nlB 3500

phosphoi mager al Exanple 1

ader SOft I

Char act eri zat ~of -/fﬂé bi ndi ng &f -na eI eteroaryl
substituted benzot higgphene and benzof urane derlvatlves to AP anyloid
fibrils in vitro Speci fi c bindni ng was dé¥¥¥ri ned according to the

conpet i,0n & diAg FIBRYrcLRERLLARY vw?e%gt@d I"h onIfa?sQ/@mmh@%ﬁlomgo s in

t he conpetion binding assays (using [3H PIB as radioligand)
conpounds asfayt/bepepnesBfstudienvent i on are shomn in Table 1. Table
1.1050"' s obtained of exenplified conpounds of the present invention
when tested in the conpetion binding assay. 25 NAME1050 (nM

2-[ 6- (”EthyHi%bH&)BM&hga%ug y1] - 1- 46 benzof uran-5-ol
5- (5- net hoxy- enzof ufan-

Competition binding was performed in 384-well FB filter plates using synthetic Ap 1-40 in
10 2.7 nM of [PH]PIB (or another *H-labeled radioligand when so mentioned) in phosphate
buffer at pH 7.5, by adding various concentrations of non-radioactive compounds
originally dissolved in DMSQ. The binding mixture was incubated for 30 min at room
temperature, followed by vacuum filtration, and subsequentially by washing twice with 1
% Triton-X100. Scintillation fluid was thereafter added to the collected AB 1-40 on the
15 filter plate, and the activity of the bound remaining radioligand (["H]PIB or another *H-

labeled radioligand) was measured using 1450 Microbeta from PerkinElmer.

Dissociation experiments

Dissociation experiments were performed in 96-well polypropylene deep well plates. 2 pM
20 human synthetic AP 1-40 fibrils in phosphate buffer pH 7.5, or buffer alone as control, was

incubated with 9 nM of a *H-labeled radicligand of the present invention for 4 h at room

temperature. Dissociation was started at different time points, by the addition of an equal

volume of a non-labeled compound of the present invention, or a reference compound (10

uM), in 4 % DMSO in phosphate buffer at pH 7.5. The radioactivity still bound to the AB
25 1-40 fibrils at the end of the incubation was detected on FB filters after filtration in a

Brandel apparatus using a wash buffer containing 0.1 % Triton-X100.



61 yl)pyridine-2-carboxam de 6-(5-hydroxy-1-benzof uran- 2-

yl ) ni coti nam de 5-(5-hydroxy-1-benzof uran- 2-

yl) pyri di ng-.2- am de .
5- (5- et hgxgy-%&@gé%%f uran-2-y1)-Nmet hyl pyridin-2-a m ne CT/SE2008/050243
6- (5- net hoxy- 1- benzof uran-2- yl)pyridazin-3-a mne

2- (1- benzofuran-2-yl)-6- nethoxyim daz@{ 1, 2-al pyrid ne

5-(1- benzot hi en-2-yl) pyri di ne-2- carboxam de

5- (1- benzof uran-2-yl ) pyridine-2- WD 20081108730 68

In vivo rat brain enirv studies

Brain exposure after i.v administration was determined in rat brains using cassette dosing,
Four different compounds were dosed followed by plasma and brain sampling at 2 and 30
minutes after the dosing. 2 to 30 min brain concentration ratios, and percentage of total of
s injected dose after 2 mins found in brain, were calculated. The compound concentrations
were determined by analysis of protein precipitated plasma samples by reversed-phase

liquid chromatography coupled to a electrospray tandem mass spectrometer.

Binding to amvioid plagues in post-mortem human AD brains and trangenic mice brains

10 Slide-mounted brain sections (10 pm) from APP/PS1 transgenic mice were collected at the
level of the lateral septum (bregma + 0.98 mm; see Paxinos and Franklin, 2001}. Human
cortical sections (7 pm) from two AD patients and 1 control subject were obtained from a

Dutch tissue bank.

15 Sections were preincubated for 30 minutes at room temperature in 50 mM Tris HCI (pH
7.4} in the presence or absence of 1 pM PIB. Sections were transferred to buffer
containing tritium-labeled compound (1 nM} with or without PIB (1 yM} and incubated [or
30 minutes at room temperature. Incubation was terminated by 3 consecutive 10 minute
rinses in buffer (1°C) followed by a rapid rinse in distilled water (1°C). Sections were air

20  dried in front of a fan. Dried sections and plastic tritium standards (Amersham
microscales-"H) were apposed to phosphoimage plates (Fuji) in a cassette and exposed
overnight. The following morning, the image plates were processed with a Fuji
phospoimager (BAS 2500) using BAS Reader software. The resulting image was
converted to TIF format using Aida software, optimized with Adobe Photoshop (v 8.0) and

35 quantified using Image-J (NTH). Data were statistically analyzed using Excel.

Binding in APP/PS1 mouse brain after compound administration in-vivo

Naive, awake mice were restrained and intravenously infused via the tail vein with either a
tritium labeled compound of the present invention, or a tritium labeled reference

30 compound via the tail vein, In one type of experiment, the animals were rapidly



6- ( 5- net hoxy- 1- benzof ur an- 2- yl ) ni coti nam de 33
2- (6-am nopyridazi n- 310- 1- benzof uran-5-o0l 2705
2- (6- f 1 uor W00 ami no- pyri di n- 2- y1) - benzof ur an- SRGH/SERA08/050243

25

66

anesthetized with isofluorane and decapitated twenty minutes after compound
administration (1 mCi). In another type of experiment, mice were given 1 mCi of a
compound and were anesthetized and decapitated at a timepoint of 20, 40 or 80 minutes
after administration. Brains were removed and frozen with powdered dry ice. Brains were
sectioned (10 um) in the coronal plane at the level of the striatum with a cryostat, thaw-

mounted onto superfrost microscope slides and air-dried.

Methods designed to oplimize the imaging of bound ligand afier in vive administration
were thereafter employed. To selectively reduce unbound radioactivity levels, one-half of
the sections were rinsed (3 X 10 minutes) in cold (1°C) Tris buffer (50 mM, pH7.4)
followed by a rapid rinse in cold (1°C) deionized water. Sections were then air dried in
front of a fan, Rinsed as well as unrinsed sections and fritium standards were exposed to
phosphoimage plates (Fuji). Phosphoimage plates were processed with a Fujifilm BAS-
2500 phosphoimager using BAS Reader software.

Biological Example 1

Characterization of specific binding of novel 2-heteroaryl substituted benzothiophene
and benzofurane derivatives to Ap amyloid fibrils in vifro

Specific bindning was determined according to the competion binding assay described
herein. The determined ICsp’s in the competion binding assays (using ["H]PIB as

radioligand} of compounds of the present invention are shown in Table 1.

Table 1. ICs¢’s obtained of exemplified compounds of the present invention when tested

in the competion binding assay.

NAME IC50 (nM)

2-[6-(methylamino)pyridin-3-yl]-1-
46
benzofuran-5-ol



2- (2-fl uoro-6-net hyl am no-pyri di n- 3- yl)-benzof uran-5-ol 18

2- (5-fl uoro- 6- net hyl am no- pyri di n- 3- y1) - benzof uran-5-ol 32

Caims 1. QoGoRpesag according to formila la PCT/SE2008/050243
67

5-(5-methoxy-1-benzofuran-2-

81
yl)pyridine-2-carboxamide
6-(5-hydroxy-1-benzofuran-2-

43
yl)nicotinamide
5-(5-hydroxy-1-benzofuran-2-

600
yl)pyridine-2-carboxamide
5-{5-methoxy-1-benzofuran-2-yl}-N-

66
methylpyridin-2-amine
6-(5-methoxy-1-benzofuran-2-

912
ylpyridazin-3-amine
2-(1-benzofuran-2-yl)-6-

361
methoxyimidazo[1,2-a]pyridine
5-(1-benzothien-2-yi)pyridine-2-

30
carboxamide
5-(1-benzofuran-2-yl)pyridine-2-

19

carboxamide



R2X9 (la) 5 wherein R1 is selected fromH, halo, nethyl, C1 5
fluoroallcyl, Cl4 al kyl ene0OC1_3 al kyl, Cl14 al kyl eneOC1_3 fluorollcyl,
Cl4 all cyl 4 al kyl eneNHC1_3 al kyl, C14 al kyl e i cnn.

al lcyl) 2, %@? a 0§l7lgineNH01_3 fluoroal kyl, C1_3 allcyl em@m‘%@wu?’
fluoroal kyl)2, Cl4 al kyleneN(C1_3 al kyl )C1_3 fluoroal kyl, hydroxy,
met hoxy, Cl1_5 fluoroal koxy, Cl1-5 alLkyl Phi o, C1.5 fluoroal kylthio,

am no, NHCL 3 al kyl, NHC -3 fluoroal kyl, N(Cl-3 al kY02, N(Cl.3

al kyl )Cl1. 3 fluoroal kyl, NH(CO C1.3 al kyl, NH(CO Cl1_3 fluoroal kyl,

NH( CO) C1. 3 al koxy, NH(CO) Cl_3 fl uoroal koxy, NHSO2C14 al kyl, NHSO2CL. 3
fluoroallcyl, (COCl4 alkyl, (COCL_3 fluoroallcyl, (COCL1.5 al koxy,
(CO C1_3 fa-Qorederkbrenzofu@DENH2, (CO NHC -3 al kyl, (CO NHC1_3

fl uoroal l C)X!ﬂ oti(1CO N(C1-3 all cy02, (d@) N(Cl1-3 alkyl )G -s

| sfl uor oal lgyF f N(4.6 al kylene), (CONC4_6 fluoroal kyl ene),
cyano, SO2NHC1-3 fluoroal kyl, nitro and SO2NH2; R2 is selected from
H halo, nethyl, Cl-5 fluoroallcyl, Cl1-3 al kyl ene0C]_3 al kyl,

al kyl ene0C -3 fluorol kyl, Cl4 al kyl eneNH2, Cl1.3 all cyl eneNHC14

al kyl, Cl&-&GaRynorHErRgTd VB alicyl) 2, 750% 3 al l cyl eneNHCI. . 3

fl uoroal kyl, Ogr%_é%[kyl eneN(C14 fl uof oAl kyl) 2, 20Cl.3 al kyl eneN(C1_3
al kyl)C1L_ PT uoroall cyl, hydroxy, methoxy, Cl 5 fluoroal koxy, Cl-5

al kylthio, C1L 5 fluoroal kylthio, am no, NHCl.3 al kyl, NHCl1 3

fluoroal kyl, N(C1_3 al kYl)2, N(Cl4 al kyl)C1-3 fluoroal kyl, NH(CO Cl_3
al kyl,  NHZG&(dro-3-ridiyaf@alssdin-2-NH( CO) C13 al koxy, NH(CO) CL. 3

fl uoroal koxy, NHSOQ2Cl 3 al kyl, NHS02431-3 fl uoroal kyl, (CO Cl14 al kyl,
(CO) C14 f IMideorafukapts-ol( CO) C14 al koxy, (CO) Cl_3 fluoroal koxy, (CO N112,
25(CO NHC1_3 al kyl, (CONHC1.3 fluoroallcyl, (CONCL 3 allcyl)?2,
(CONCL_3 alkyl)C1-3 fluoroalkyl, (CONCA.6 allcylene), (CONCA.6

fl uoroal kyl ene), .cyano, . SO2NHC1-3 fl uoroal kyl, nitro and SO2NH2; or
R 'and R 4O HEr B PRI AINGS 70 (1

yl)-benzofuran-5-ol

2-(5-fluoro-6-methylamino-pyridin-3-
32
yh-benzofuran-5-ol



X9 is selected fromO; Qis a nitrogen-containing aromatic

het erocycl e selected from Q *R4R5 \/ »9-x2 {KO )-R3 X3-X4 Q@ being a
6- menbered aromatic heterocycle containing one or two N atons, X1,
X2, X3 and X4 are independently selected fromN or C, one or two of
Xi, X2, X3 and X4 is Nand the remaining is C, and when the atom X1
is C said@nims substituted with R4, and when the atom X2 is C said C
IS substituted with R5; 10 113 is selected from nethoxy, Cl4

f 1 uor oal koxy corapdingd acddrifide b fatdayh Ia NHCL_3 fl uoroal kyl , al ky1) 2,
N(Cl_3 alkyl)Cl 3 fluoroal kyl, NH(CO Cl_3 al kyl, NH(CO) Cl13
fluoroallcyl, NH(C0)02, (CON112, (COCl1_3 al koxy, nmethylthio, C3
fluoroal kyl t hi ol SC2Nj12, N(C44 al kylene) and G; / NX -j5 01 15 X5
is selected from O, KH NC1.3 alkyl and N(CO)Ot-butyl;

N—q
R2 X
H
(la)

5 wherein
R1 is selected from H, halo, methyl, Cys fluoroalkyl, Cy.4 alkyleneOC,3 alkyl,

C1.3 alkyleneQC, 3 fluorolkyl, C,3 alkyleneNH,, C;.3 alkyleneNHC, .3 alkyl, C;3
alkyleneN(C).; alkyl);, C).3 alkyleneNHC, 3 fluoroalkyl, C,.; alkyleneN(C;_; fluoroalkyl),,
C1.3 alkyleneN(C)_3 alkyl)Cy.s; fluorcalkyl, hydroxy, methoxy, C,_s fluoroalkoxy, Ci.s

10 alkylthio, C;.s fluoroalkylthio, amino, NHC,; alkyl, NHC,.; fluoroalkyl, N(C,.; alkyl)s,
N(C\.3 alkyl)Cy.3 fluoroalkyl, NH(CO)C,.; alkyl, NH(CO)C,; fluoroatkyl, NH(CO)C,.3
alkoxy, NH(CO)C,.; fluoroalkoxy, NHSO,C,.; alkyl, NHSO,C,.; fluoroalkyl, (CO)C).
alkyl, (CO)C,.3 fluoroalkyl, (CO)C,.; alkoxy, (CO)C,.3 fluorcalkoxy, (CO)NH3,
(CO)NHC, 3 alkyl, (CO)NHC, 3 fluoroalkyl, (CO)N(C;3 alkyl)s, (CO)N(C1.3 alkyl)Cy .5

15 fluoroalkyl, (CO)N(Cy.¢ alkylene), (CO)N(Cs.¢ fluoroalkylenc), cyano, SO,INHC) .2
fluoroalkyl, nitro and SO,NHj;
R2 is selected from H, halo, methyl, C,.5 fluoroalkyl, C,.3 alkyleneOC, .3 alkyl,
C13 alkyleneOC, ; fluorolkyl, C,.; alkyleneNH,, C1.3 alkyleneNHC1; alkyl, C)3
alkyleneN(C, .3 alkyl)z, Cy.3 alkyleneNHC, ;3 fluoroalkyl, C; 3 alkyleneN(Ci.z fluoroalkyl)s,

20 CpzalkyleneN(C,.; alkyl)C;; fluoroalkyl, hydroxy, methoxy, C;s flucroalkoxy, C,.s
alkylthio, C,.s fluoroalkylthio, amino, NHC,.; alkyl, NHC,; fluoroalkyl, N{C; 3 alkyl)s,
N(C;.3 alkyl)Cy.3 fluoroalkyl, NH(CO)C,_; alkyl, NH(CO)C,.; fluoroalkyl, NH(CO)C\.;
alkoxy, NH(CO)C,.; fluoroalkoxy, NHSO,C,;_; alkyl, NHSO,C;.3 fluoroalkyl, (CO)Ci3
alkyl, (CO)C,. fluoroalkyl, (CO)C;.; alkoxy, (CO)C;3 fluorcalkoxy, (CO)NH3,

25 (COYNHC,.; alkyl, (CO)NHC,.; fluoroalkyl, (COYN(C,.; alkyl);, (COIN(C\.3 alkyl)C,.3
fluoroalkyl, (CO)N(C4.¢ alkylene), (CO)N(Cs.¢ fluoroalkylene), cyano, SO.NHC|.3
fluoroalkyl, nitro and SO;NH;; or

R1 and R2 together form a ring;



02 is phenyl or a 5- or 6-nenbered aromatic heterocycle, optionally
substituted with one substituent sel ectled from fluoro, Cl.3 al koxy,

Cl s fluoroal koxy and i odo; R4 is selected fromH, fluoro, brono
and iodo; 20 R5 is selected fromH, fluor, bronp and i odo; one or
nore of the constituting atons optionally is a detectable isotope; as
a flee baseO@L;a pharmaceutically acceptable salt, solvate or solvate
of a salt fhereof; with the proviso that the foll ow ng conpounds are
excl uded: 1, 2. A conpound according to claim1, wherein Rl is
selected frem H, hydroxy and nmethoxy. 3. A conpound according to any
one of cl g erein R2 is selected fromH, fluoro, hydrox
and netho§%3§“km%aﬂ§néggpound according to any one of clains Iyto 3Y

wherein is a pyridine ring, JQ wherein_ X3 d X. 4 are
independgﬁqﬁsﬁl@ﬁpgéﬁf%‘&am?’@ﬁ%‘@f’ ,eméﬁae\%ﬂ%‘it"éfﬁmﬁ@ of X3 and X4 is N
and the remaining of XI, X2, X3 and X4 are C. 5. A conpound
accordi ng tpg anygr®ne of clains 1 to 4, wherein R3 is selected from

am no, NHWEtﬁnyand (CONH2. 15 6. A conpound according to any one

of cl ains wherein R4 is selected fromH and fl uoro. 7. A
conpound acc ng to any one of clains 1 to 6, wherein R5 is
sel ected from’H*and 20fl uoro. 8. A conpound according to claim1,
said c@ np%lélirlllg Sz%?kglgl:jered aromatic heterocycle containing one or two N atoms, X, X», X5 and
X4 are independenily selected from N or C, one or two of X, X3, X3 and X4 is N and the
remaining is C, and when the atom X is C said C is substituted with R4, and when the
atom X3 is C said C is substituted with R5;
10 R3 is selected from methoxy, C4 fluorcalkoxy, amino, NHC,.3 alkyl, NHC,.3 flucroalkyl,
N(C,.3 alkyl),, N(C .3 alkyl)C.3 fluoroalkyl, NH(CO)C,.3 alkyl, NH(CO)C,.3 fluoroalkyl,
NH(CO)G2, (CO)NH,, (CO)C, 3 alkoxy, methylthio, Cy. fluoroalkylthio, SO;NH,, N(Cy.6

alkylene) and G1;

G1
X5 is selected from O, NH, NC,.; alkyl and N(CO)Oz-butyl;

G2 is phenyl or a 5- or 6-membered aromatic heterocycle, optionally substituted with one

15

substituent selected from fluoro, C.; alkoxy, C,.; fluoroalkoxy and iodo;
R4 is selected from H, fluoro, bromo and iodo;

20 R5 is selected from H, fluoro, bromo and iodo;

one or more of the constituting atoms optionally is a detectable isotope;
as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof;

with the proviso that the following compounds are excluded:



HO  2-(6-Fl uoro-5-nethyl am no-pyridin-2-yl)- benzofuran-5-ol .72
and one or nore of the constituting atmans optionally is a detectable
| sotope; as a free base or a pharnaceutically acceptable salt,
solvate or solvate of a salt thereof S 9. A conpound according to
claiml1, said conpound being: NO
2- (2- Fl uor o- & net hyl am no- pyri di n-3-y1) - benzof uran- 5- ol

~ = F

OO e
0 N F g }\‘ / NH,

2. A compound according to claim 1, wherein R1 is selected from H, hydroxy and

methoxy.

3. A compound according to any one of claims 1 to 2, wherein R2 is selected from H,

fluoro, hydroxy and methoxy.

4. A compound according to any one of claims 1 to 3, wherein Q2 is a pyridine ring,
10 wherein X3 and X, are independently selected from N or C, and wherein one of X3 and X4

is N and the remaining of X, X5, X3 and X4 are C.

5. A compound according to any one of claims 1 to 4, wherein R3 is selected from amino,
NHmethyl and (CO)NHa.

15
6. A compound according to any one of claims 1 to 5, wherein R4 is selected from H and

fluoro.

7. A compound according to any one of claims 1 to 6, wherein RS is selected from H and

s0  fluoro.

8. A compound according to claim 1, said compound being:

HO _
A 9 ¥
o N D 2-(6-Methylamino-pyridin-3-y1)-1-
25 benzofuran-5-0l
HO —
) N
O N H
F

2-(6-Fluoro-5-methylamino-pyridin-2-yi)-

benzofuran-5-ol



to and one or nore of the constituting atons optionally is a
detect abl e i sotope; as a free base or & pharnmaceutically acceptable
salt, solvate or solvate of a salt thereof. 10. A conpound according
to any one of clains 1 to 9, wherein one of the constituting atons is
a detectable isotope selected from"C or 13F. 15 11. A conpound
according to formula |Ib (I'b) wherein 20 Z is a 6-nenbered aromatic
heterocycF@ i nj ne or two N atonms, X6, X7 and X8 are

i ndependent | Lech romN or C, e or t of. X6, .X7 .and X8 is N
and the remaining is C, and when iés'?gm ,-5-%%13611}1%-13%{%}13@3?' y
substituted wth R9, and when X7 b&z&hraaad-el C is optionally
substituted with R9, and when X8 is C, said Cis optionally

substi tut i : St : is ARtBniSissEhect ed from
OSi () 3, g%dnéé\dgldi nﬁwﬁgc b%?%ﬁé?%{-?,ﬁ-glog%@@lgéﬂ artl nl!lt rS o;gﬂ) RO is

sel ect ed & afretbasb boapharmhatenticallyi aockpiabld sabysoh@te(cChdlvatke o§ 4 34t thétedH3) 3,
| 6, N2+and nitro; 73 R1O is selected fromam no, nethylam no,

NH( CH2) 24Gr7, di met hyl am_no, [ )ngo, N( C1.1.3) COCH3,
N( CH3) Cor 7t Asamppun F%SWFO%S}@@?{ °€@®§‘N€ﬂ €% O(CH2)24G7; Rl | is
selected from CSi (03)3, 0CH204, OGS, H, brono, fluor, hydroxy,
nmet hoxy, SHB(O .4 allcyl)3, N(CH3)3+, 1G64, 1\2and nitro;

=\ ./
W
F

0
2-(2-Fluoro-6-methylamino-pyridin-3-yl)-

benzofuran-5-o0l

10 and one or more of the constituting atoms optionally is a detectable isotope;

as a free base or a pharmaceutically acceptable salt, solvate or solvate of a salt thereof.

10. A compound according to any one of claims 1 to 9, wherein one of the constituting

ators is a detectable isotope selected from '!'C or **F.

11. A compound according to formula Ib

H H Ro
R11 %
Y(G)rio
R8 o XX
R9 RO
(Ib)
wherein

20 Zis a 6-membered aromatic heterocycle containing one or two N atoms, Xe, X7 and X3 are
independently selected from N or C, one or two of X, X7 and X is N and the remaining is
C, and when X is C, said C is optionally substituted with R9, and when X7 is C, said C is
optionally substituted with R9, and when Xs is C, said C is optionally substituted with R9;
X0 is selected from O;

25 R8s selected from OSi(G3)s, Sn(Ci4 alkyl)s, N(CHa)s¥, IG6T, Ny and nitro;
RO is selected from H, bromo, chloro, iodo, fluoro, Sn(Ci4alkyl)s, N(CHs)s*, IG6", Ny and

nitro;



5 03 is selected fromCl4 al kyl and phenyl; 04 is selected from
2-(trinethyl silyflethoxy, Cl.3 al koxy,7R-(C1_3al koxy) et hoxy, C1-3
allcylthio, cyclopropyl, vinyl, phenyl, p-nmethoxyphenyl,

o-ni trophenyl, and 9-anthryl; 05 is selected fromtetrahydropyranyl,
1- et hoxyet hyl , phenacyl, 4-bronophenacyl, cyclohexyl, t-butyl,

t - but oxycaun bwlectea fRmParkifb c:hétﬁylamdaymemhgm? an@htmyiamhemdompctﬁo

o hyper - SAEHACOUH NEGTACRetprml Sttty ety G N od AGHBeR T Go | s
phenyl, ok ml&%a%wbsﬁesﬁ%m%@x @SS, 31 BRInkd, HaHD %@ir%%%mfoségm

met hyl and bronp; 07 is sel ect ed, from bronmo, i odo,
and OSOZpﬁeGCyhalkyﬁs,@(ﬁﬁehyﬂG@eNngﬂépﬂli%nal |y substituted with methyl

or brp G%ﬁs%l clE'edrf‘P ngﬁ a3 hLRE la | b, one or several of the
Foakg

substi uents sel ecte 10 and R11 is one of the
f unct i onalG4ds sdlgasedsfedne a{(&ﬂnéthﬁmyb)emnmy il allzoxy, 2Hds dkgxy)&m(y@l@;lg

| ky1) 3, 34" | G4 t
R ) 4 ST Rp IeIIE, Kbl et R Bl s p HPR YL B4 Qe
0( CHO24Gr Gs%s&&@d%@ﬂ%u%@%a@@, 12ethé:6ethha gRenaéyl 4-Bdkidoph&fabyat e or

solvate of a salt thereof; 20 with the proviso that the FOHOWII‘]

conpounds Ceflehcyle f-iefaly +-butoxycarbonyl, 2,2, 2w einsthylearberyisd WR?G%YIQFWVH 1,
wher ei 1@ Z IG% ifa Qyﬂs'tlgieﬂﬁofr a 15'&1)111&‘1\4;I &€ h‘f‘wﬁﬂ@h ﬁl@qlod)é?atc%ﬁ iMyp elcvalélﬁ AndREl N

X8 is npound according’'to clal m 11, whereéin Is a
pyri di ne positive fmheale:hargxanchnmwmh,aﬁﬁalmhewh,cbp&mwlmsnbsmwt@@ww 08014,

Use of a C%@P&%ﬁtdse%g%&”ﬁ%hﬂgeth a% %rc%ge of clains 11 to 13, as

synt hetic precursor in a or preparation of a |abelled
conpound #7aeselédngl fkem hfoymg Et&iOQOSOL(éF;H@SD;_(ﬂI@; A OSgnhenyd, sahiephenyl Being

rabel TS constituted by e, LSRR Group or by one 18F atom
15 with reference to formula Ib, one or several of the substituents selected from R8, R9, R10
and R11 is one of the functional groups selected from bromo, fluoro, hydroxy, Sn{C.4
alkyl)s, N(CHa);", IG6", N2, nitro, amino, methylamino, NH(CH,),.4G7, , N(CH3)CHO,
N(CH3)COCH3;, N(CH3)CO,-t-butyl, (CO)NH,, O(CHy)24G7, OSi(G3); and OCH,G4;
as a free base or a salt, solvate or solvate of a salt thereof;

20  with the proviso that the following compounds are excluded:

F F
MF
N V—oH ©:\>—®—
N/ NH.
0 N—N o] \N / :

12. A compound according to claim 11, wherein Z is a pyridine ring, wherein X¢ and X5

25 are C, and wherein Xgis N.

13. A compound according to claim 11, wherein Z is a pyridine ring, wherein X¢ and Xg

are C, and wherein X7is N.

30 14. Use of a compound according to any one of claims 11 to 13, as synthetic precursor in a
process for preparation of a labelled compound according to any one of claims 1 to 10,

wherein the said label is constituted by one [''Clmethyl group or by one °F atom.



74 15. A pharmaceutical conposition conprising a conpound according
to any one of clains 1 to 10, together74ni th“a pharmaceutically
acceptable carrier. 516. A conpound as defined in any one of clains 1
to 10 for use in therapy. 17. Use of a conpound according to any one
of claims 1 to 10 in the manufacture of a medi canent for prevention
and/ or treatnent of Al zheiner's Disease, famlial Al zheiner's

D sease, Down's Syndrone and_honozygotes for the apoli Qoprot ein E4
al l el e.  15. A pharmaceutical composition comprising a compound accordmg any one of claims

1 to 10, together with a pharmaceutically acceptable carrier.
5 16. A compound as defined in any one of claims 1 to 10 for use in therapy.
17. Use of a compound according to any one of claims 1 to 10 in the manufacture of a

medicament for prevention and/or treatment of Alzheimer's Disease, familial Alzheimer’s

Disease, Down's Syndrome and homozygotes for the apolipoprotein E4 allele.



