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NOVEL 2- HETEROARYL SUBSTI TUTED BENZOTHI OPHENES AND
BENZOFURANES 709 The present invention relates to
wmooslioZ3mhet er oaryl substituted benzot hi ophenerPersE2008/050243
benzof uran derivatives and therapeutic uses for such
conmpounds. Furthernore, the jnvention relates to novel
2-heteroaryl substituted benzot hi ophene and benzof uran
derivatives that are suitable for inmaging anyloid
deposits in living patients, their conpositions,
nmet hods of use and processes to make such conpounds.
NOYWEIe 2&HJEL‘IERDA@YI)/ SUBSETTPUEERDIBENAQEMIOPAENHSABD t 0 a
net hod of |na%|ng anyl oid deposits in brain in vivo to
BENAQGW BANEROI®Pem di agnosi s of Al zheiner's disease as
wel | as neasuring clinical efficacy of Al zheiner's
Thelpseas entengompaitd © nagelrit-BetedBack gutstindedentzdibiophene and
i nventi on AnyI0|d05|s isS a progressive, incurable

benpatuipperevaly sedldheapehik wé@/&f%%@éoemaw&@t Burithegggoggy the

1nv81t1)tm:)r nﬁt?sqﬁs ovme??ragrg p t 'tergiab?egze%alﬁg ancetabl? ﬁejg og%ran
der®e@iVBd Bat 2Y siveibldiRe tm&gmgﬂnpmwdéﬁamsolwnwﬁ{%a@kﬂ@ Sthir

whi ch occurs when accunul at ed anyl oi d deposits inpair
commsmumsbmdt)hoﬂmrbtse and poepsscatwgealergan céapdunde. dore specifically,

deat h. is a rare dise se occurring. in apout eight.
thedfresgg‘@p\yfeqlo@(ggla@@@) rbg@g} of plpagpg é@ygnqlgq:[ggltsa rain i vivo to

allévg QRI!B\‘?‘I%F L%ﬁé%s?%?&lﬁféﬁ)%% cﬁs%x% BRFel ttﬁéaks)ﬁlhlig agﬁcaq) efficacy

0SI s

ofA%eﬁmefrlsetdseaE@mBra@aﬁlcl@eﬁ@som ated with deposits of a
different kind of protein. The major forns of

anyl oi dosis are primary systenmc, secondary, and
B faniliau>or heredltary anyl oi dosis. There is also
4 old ul | oi dosis associated with

Amyloidosis is a progressive, incurable metabolic disease of unknown cause characterized
by abnormal deposits of protein in one or more organs or body systems. Amyloid proteins
are manufactured, for example, 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
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
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 form of this disease 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

is often associated with Familial Mediterranean fever (a bacterial infection characterized
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Al zhei mer's di sease. Primary system c anyl oi dosi s

usual Iy devel ops between the ages of 50 and 60. Wth
w@bwati0Z3®00 new cases di agnosed annual |y, priPEI/$E2008/050243

system c anyloidosis is the nost comon formof this

disease in the United States, Al so known as

i ght-chainrel ated anyloidosis, it may al so occur in

association with rmultiple nmyel onma (bone narrow

cancer). Secondary anyloidosis is a result of chronic
by chillect¢abinessr hdadfidhanarat rocytrid $@@s)eGrdniuldnsatedd igfitis (inflammation

associated with Fam|lial Mditerranean fever (a )
Of%@éﬂ@ﬁlﬁpﬂnﬁ?ééxﬁbﬁl%ﬁa@ﬁ@ﬂé@nﬁ@d@ve@ﬂyﬂﬂ§an@é@@ﬁ@@§ﬂ
anq%gdache and recurring fever), Ganulomatous ileitis

? %Iannatlon of the small intestine), Hodgkin's

di sease, Leprosy, Osteonyelitis and Rheunatoid

arthritis. Famlial or hereditary anyloidosis is the
Famrlay or Idrediiare eimf/lordnssfis theend)i mbargted fdrm ddbeidsedsn. It occurs in

menbers of npost ethnlc gr oups and ach famly a
megosts Heresy ethpigrarewns. gtd itk hasodigingtive Pﬁ%ﬁl 9§W@mt9ms and

gglﬁ 11%%'1\; éﬁt q{@f%cﬁhg)p §]toLcﬁ)sfs|?§)fﬁ%H%ﬁ R &eau%%%%?ﬁmnnant which

ne copy o

med@f tﬂ@ﬁ drﬂﬁ 0B8Ryl oF INELTEGIE YehOis Hattssary R cAliss BRBscads. A child of
child of a parent wwth famlial anyloldosis has a

a pBEn6With ffakiliaf ardgvilosip haga 6Gré0 disk ehdevclonmg b dosis. can
i nvol ve any organ or systemin the body. The heart,
ki dneys, gastrointestinal system and nervous system

n?l@id@sﬂ% et 1?1901@9§||t1y glfgtdﬁ By S)&éﬁ? fn t‘ﬁQ "IEH th%éﬁ qj1d\%g}/ | oi d

ccunul ation inc t he “brai n, I'Trver een,

gasuRdRAERIAL], sysRER b dh @ YusSyystedare afféctéckmﬁst McaN@INEEESBmon sites of

di sease (AD) is the nost common form of denentia, a
ampiloig acogiudation sechede tbhhraastieinisz berisplacaspangfeapmppalatory system,

@ dity severe enough to interfere with nornal

Mvities of daily living, lasting at |east six

nont hs, and not present frombirth. AD usually occurs

in old age, and is marked by a decline in cognitive
Alfhginaddsalieasu@D)as theanerbemniog, forme as demdigia, a neurologic discase

characterized by loss of mental ability severe enough to interfere with normal activities of
daily living, lasting at least six months, and not present from birth. AD usually occurs in
old age, and is marked by a decline in cognitive functions such as remembering, reasoning,

and planning.

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
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.
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and pl anning. Between two and four mllion Anericans

have AD; that nunber is expected to grow to as many as
wda4doositbd7Bon by the middl e of the 21st century BST/SRm08/050243

popul ati on as a whol e ages. Wiile a small nunber of

people in their 40s and 50s gevel op the disease, AD

predom nantly affects the elderly. AD affects about 3%

of all people between ages 65 and 74, about 20% of

Th% E&%@Tu@ﬁL ‘ﬁ%?ﬁnn%?oé@%g Fﬁ%ﬁgﬁ%ﬂhﬁ@%ﬁ% is) Q;ﬁﬂ?&o 19%%%1%%6 all
forens i Ak eltns cgem@caldiye adcapteddme deposnﬁbntaf cbichmnl hionlpad AP qm:ﬂtic’le is the

pr1%g&e@§é§1céage&%§aﬁgge%g{§b If gqp%ein]ﬁﬁgi ience. t297 353-

356\2ppeptide in the brainis a pathologlcal hal | mar k of
all forms of AD. It is generally accepted that

ImABRO&ichhigResObuhetk BBSiAbn aRYkRhdoABsRBR} irder) 'aﬁﬁé{ﬁgile thoton

prinary i'nffuence driving AD pathogeneS|s
emgnign Sehpoed ografny PEE€.T)297 cff88B«< i Bﬁ),nnaﬂﬁ)gyhe accumulation of

I ' 1 h {
oy BN P o e B b SL oA S Bl Jadid et
al. Wﬁ%@ﬁﬁﬂ]&uﬁ%@kena’&ﬁ@p chReY12062, 10, DPNIHIRE,| Steenth©006, 313,
accumul ati on of anyloid deposits in the brain and

13 (Goanbitai oh gl. CGurn: dop H\é%r@@ﬁeé’,@%& 6?-9 Ardishpghincgta¢ugol. 2004,

3, %& ai'he %)Bﬁ&éaﬂ)ﬁ £ (flferegr Jte%é@ﬁ@%scrg&m%g 6%6?3{%%&1)8%5@# I%El{olllgands that

readidy ebcAthe brah andléctivEgbindvidthmIbidrdep @96, vido. 629;
Nor dberg, Lancet Neurol. 2004, 3, 519). The

|IC tion of . e techni requir .
A G0 el GBirarinSpid AT Ge LERARLY i SFELs G bliPdrorpipgarier. and
corﬁé@ldﬁtlﬁl NehnRhBed invihghobli RRAF iheamipteQitds ﬁiﬁﬂﬁ)&ht 1 Hefible to monitor
vivo. A need exists for anyloid binding conpounds that

theehficasy 96 hertratBend gaeBrai Batichiseby Mapuiias ikeeftrehef spid
tre&tﬂﬁnpl?y W88 rih cﬁér%lgglf}fzkbﬁ%ncp{: yrydpernmore, it is

nt to or the efficacy of the

treatnment given to AD patients, by neasuring the
Praspfties of partisulaginterest of a detectable amyloid-binding compound, besides high

affinity for amyloid deposits in vivo and high and rapid brain entrance, include low
unspecific binding to normal tissue and rapid clearance from the same. These properties
are commonly dependant on the lipophilicity of the compound (Coimbra et al. Curr. Top.
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
use as amyloid imaging agents (Ono et 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(6), 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. Chem.
Lert. 2001, 11(2), 255; WO9517095 ).
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treat nent by measuring changes of AD pl aque |evel.

Properties of particular interest of a detectable
wa@eoosaostabi ndi ng conpound, besi des hi gh affi ni PET/EB1008/050243

anyl oid deposits in vivo and high and rapid brain

entrance, include |ow unspegjfic binding to nornal

tissue and rapid clearance fromthe sane. These

properties are commonly dependant on the lipophilicity

of the conmpound (Coinbra et al. Curr. Top. Med. Chem

2006, 6, 629). Anong the proposed small nol ecul es for

i magi ng anyl oi d pl aques, sone uncharged anal ogs of

Bepsitpplaape derivasevep Brerpepushs beanadpecriied dosysstan @8y i imaging
a 6
w0 Bt B sl VP 0 3y e
ne@@p@tﬁctam agiifysh Blaanydbiddbxigity (Jganﬂ1354(76§arrhate i9h neel-i foi\/ﬁﬂproved
Chem 2004, 47, 2208; Kung et al. J. Med. Chem 2003,
cogpoungls 1) ordgteAblain 45l 2aak- oy Sovaio hl@h@nw%vp@ugwﬁe%l@ﬁ

a8 93,00, AL SRODN

reli@bidity inlhamiatR@GhudiR8M(éMyloidplague Kemaign @latadn toNrag geédtments. The
Med. Bial. 2002, 633; 003051859 and for use
present &Vé\l}gﬂlﬂ pProy! @9\ée(| gg@#‘é@% ;;% tv%f,l%gﬂz@]@loghene and %enzofuran
de%‘?‘tggﬁ{gﬁg E:la s r)ﬂ% d]n%%gmg %gérﬁgi d @e;’ag%ent Chl &o‘%ﬁﬁ did ?%lat@h discases.
Ar chi ves of Phar macol Research 2004 27(1), 19; Twynan
et al. Bioorg. Med. Chem Lett. 2001, 11(2), 255; WD®O5
DisktI38f of thB@rzmidai ophene derivatives have previously
been described for use as anyloid i nagi ng agents
pe and Bi ol ogy 2006, 33, 8
Th&%hég%gﬁ%d@b gmg%%ﬁgﬁgggig%ectant agai nst b-anyloid
toxicity (JPl 1116476). There is a need for inproved
conmpeunds | n order to obtain a signal-to-noise ratio
to allow detail ed detection of anyloid
roughout all brain regions, and providing
o iagpility in quantiative studies on anyloid
R;):q yd in relation to drug treatnments. The

wherein

R1 is selected from H, halo, methyl, C,s fluoroalkyl, C;.; alkyleneOC,_; alkyl,

Ci.3 alkyleneOC, ; fluorolkyl, Ci3 alkyleneNHs,, C;3 alkyleneNHC, 3 alkyl, Cy3
alkyleneN(C,; alkyl),, C;_; alkyleneNHC,_; fluoroalkyl, C,; alkyleneN(C,_; fluoroalkyl),,
Ci.3 alkyleneN(C,.; alkyl)C, 3 fluoroalkyl, hydroxy, methoxy, C;_s fluoroalkoxy, C;.s
alkylthio, C,s fluoroalkylthio, amino, NHC,; alkyl, NHC,; fluoroalkyl, N(Ci.; alkyl),,
N(Cy. alkyl)Cy.3 fluoroalkyl, NH(CO)C;; alkyl, NH(CO)C;.; fluoroalkyl, NH(CO)C;_3
alkoxy, NH(CO)C,; fluoroalkoxy, NHSO,C, alkyl, NHSO,C,; fluoroalkyl, (CO)C,.;
alkyl, (CO)C,; fluoroalkyl, (CO)C,; alkoxy, (CO)Ci.; fluoroalkoxy, (CO)NH,,
(CO)NHC, 3 alkyl, (CO)NHC,_; fluoroalkyl, (CO)N(C, alkyl),, (CO)N(C, 3 alkyl)Cy .3
fluoroalkyl, (CO)N(Ca alkylene), (CO)N(C. fluoroalkylene), cyano, SO,NHC, 3
fluoroalkyl, nitro and SO;NHy;
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present invention provides novel 2-heteroaryl
substi tuted benzot hi ophene and benzofuran derivatives

wo ooosaesz3@s amyl oi d i magi ng agents and treat mePCT/OE2008/050243
anyl oid rel ated di seases. Disclosure of the invention
There is provided conpounds pf fornmula (la): R is
selected fromH, halo, nethyl, G- fluoroalkyl, G -
al kyl eneQCi -3 al kyl, G -3 al kyl eneQC .3 fluorol kyl,
C -3 al kyleneNH2, Ci -3 al kyleneNHC -3 al kyl, C -3
al kyl eneN(CG -3 al kyl )2, G -3 al kyl eneNHG -3

R2fi$ sedecoad fikgrh,H GiiametHWICénél\l(oEdalky?o € |y edieydad okl ) AlkyCi - 3

OO Riche Bl ¥l ihiphenans o Rl amen G 891, .

| |
alk? eﬁg[ﬁggl Eyk:yq)gl@ ﬁ{pslafaél k}f@ﬁ%ﬂ&f\l ( '1(1)%3&1 G 3M:r§1elxr)’éN(cl s fluoroalkyl),,

Cif hlliD]ﬁO%N (1@113 alkNH@COﬂClDroarkyhlhk#ﬁOXy,NH@t@@}QCl-531u0r0alkoxy, Cis

alkg i € {;%% ﬂ}'ﬂ&%c%%m%ﬁﬁ{?w Ay REs G Mgyt b 34y pikyD2:

N(CQ@I%I)@. sdleydalkyi CH@OR f Iaﬂ@n qaﬂ{{(s&b)c G @@b@altk%l NH@ONC, ;3

f I uor oal koxy,

alkem)l‘ﬂpl@))@lts ﬂu@ﬁoeﬂﬂopélelglﬁww(a@y Nhﬁpk(_\}i 3)@or‘qqﬂq1|\((f@)€1 3

alk%/g&?{%?(éa;)t@ofr?a?fkjlb Qf‘ §1¥<g)7(y 8682%&'1( 3‘7@82@@993 INH,

(Cd‘)}MHCQﬁzilkyll (C(D)Nhl@l ﬁll@r&ﬂnﬂj-mm (Cs; slellgc{@O)N(Qruldy])C: 3
hal fluoro al kyl eneQCi - 3

uggonhiv, TEPI ol st CINEG kg ory.ano. SONHC, 5
yleneNHC -3 alkyl, G -3
ﬂugﬁoéuﬁygﬁg%d@ﬁﬁ '°§‘z G -3 al kyl eneNHG -3
Rlfandd2degdlydr, fodns Brimg;kyl eneN(C -3 fluoroal kyl )2, G -3
ﬁekyl eneN(C -3 al kyl )G -3 fluoroal kyl, hydroxy,
ethoxy, Ci- fluoroal koxy, Ci - alkylthio, C-5
fluoroal kylthio, amino, NHC -3 al kyl, NHG -3
(?J/uioroal kyl, N(C -3 alkyl)2, N(G -3 alkyl)G -3
l uoroal kyl, NH(CO G -3 alkyl, NH(COGC -3
fluoroal kyl, NH(CO G -3 al koxy, NHLCOC -3
fl uoroal koxy, NHSQ2C -3 al kyl, NHSQ2C -3 fl uoroal kyl,
X9 (so@)acteddrom Oand S.

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

O™ R FO F Ry

z—Z

6
Q R6 Q7 Q8 Q

o /R6 =N R6
§C%j\ R FQN\ F@t §—Q
N =N _ |
) TH 9 S/\\NH
Q10 |
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al kyl, (COGC -3 fluoroal kyl, (COGC -3 al koxy, (COG -3
fluoroal koxy, (CONH2, (CONHC -3 alkyl, (CO NHGC -3
wo basenasaBkyl , (CONC -3 alkyl)2, (CONGC - 3pet/kRyiopsiso243
-3 fluoroal kyl, (CONC4-6 al kylene), (CO N(C4-6
fluoroal kyl ene), cyano, SO2NHC -3 fluoroal kyl, nitro
and SO2NH2; or R and R2 together forns a ring; X9 is
selected fromOand S. Qis a nitrogen-containing
wh% gatic heterocycle selected fromQ to QO wherein
Is a 6-nenbered aromati c heterocycl e containing one
Q2as a bvwwoebatd ammank deeravy Xt coﬁtaml@g @mechr Xdo & stoms, wherein X, X,

in endently._s ed fro nd.wherein o 0
X 1 RO denghaSifey SRR NG i HECRBRER YOI oy o Xo
andaﬁgj 1sV}@ %ﬁ@ R ERGinfA8Chnd %h&emstﬁb gtogl KPisXt Qﬁfd‘ @ W ®bstituted
th - and wherein the atomX is C, said C

Wl@tﬂd’stand ’ufcllentmlmlatqnsxz mc,l salds@use@foet@tufeﬂomh@ﬁ,hoxy, Gi -

R3 I{ﬁ 8?60?%1 tg éﬂiﬁjt@@xyl\l?@ %mglle§Y ) ém%mb} a&gﬁo@?@l 3 ¥lubr0alkyl

NOH 16, Ngél _SYIG Mo IS, NB(Eb)r; @ﬂ%kwﬂ(dﬁbmﬁﬁroalkyl
-3 al koxy, met h | thio

Né(pda%adq@wﬂ 6,0 ap Rikpxy Npethy hied Ky freegalladiaSO-t8H:, N(Cas

gcted fromO NH NG -3 alkyl and
al%%&asaaﬁ%myl; & is phenyl or a 5- or 6-nenbered
aromatic heterocycle, optionally substituted with one
substituent selected fromfluoro, C-3 al koxy, C -3

fl uor oal koxy and i odo; i ¢ se\ected fromH and hal o;
R5 is selected fromH, fiudto, bXpnp and i odo;
/

G1

X5 is selected from O, NH, NC;alkyl and N(CO)Oz-butyl;

(2 is phenyl or a 5- or 6-membered aromatic heterocycle, optionally substituted with one
substituent selected from fluoro, C,.; alkoxy, C; fluoroalkoxy and iodo;

R4 is selected from H and halo;

R5 is selected from H, fluoro, bromo and 1odo;

R6 is selected from H, methyl and (CHz)o.4CH,F;

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 provisio that the following compounds are excluded:
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R6 is selected fromH, nethyl and (CH2)0-4CH2F; one or

nore of the constituting atons optionally is a
waledosavsbd e | sot ope; as a free base or a PCT/SE2008/050243

pharmaceutically acceptable salt, solvate or solvate

of a salt thereof; with the provisio that the

foll ow ng conpounds are excluded:H In one aspect there

is provided conpounds of formula (la), wherein R4 is

selected fromH, fluoro, bronmo and iodo. In another

aspect there is provided conpounds of fornmula (Ia),

wherein R is selected fromH, halo, nethyl, G -

fl uoroal kyl, hydroxy, nethoxy, G - fluoroal koxy,

met hylthio, G- fiuoroal kylthio, am no, NHnethyl,

NHC -3 fluoroal kyl, N(CH3)CH3, N(C -3 alkyl)Gi -3

fluoroal kyl, NH(CO G -3 alkyl, NH(COC -3

fluoroal kyl, NH(CO C -3 al koxy, NH(CO C

- 3f | uor oal koxy, NHSO2Ci - 3 al kyl , NHSQ2CG - 3

f1 uor oal kyl, (CO)@»-\&\fluor oal kyI ~(CO) C.- 3 al koxy,‘\\ R

8«f | uor oal koxy; (CONH2, (@O)NHO\-.Q oW

f lworoal kyl cyano, SO2NHE -3 fl uor oal kyl ,* “hitro and
SO2NH2; or R and R2 together fornms aring; O< Oln
anot her aspect there is provided conpounds of fornula
(la), vvherei n R is selected fromH, fluoro, iodo,
methy| , ~€ - fluoroal kyl ,whydr oxy, rret hoxy, cyano, G -
fF ueroaT koxy, met hylthm, & NH I\E—IO -3 T e
fluoroal kyl, NH(CO G -3 afkyl, NH( cOC -8 - R
fluoroal kyl, NH(CO G -3 fluor oaI koxy, (CO Ci -3 al koxy
and (CO NH2. In another aspect there is provided
conpounds of fornul a (la), wherein Rl is selected from

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

fluoro, bromo and iodo.

In another aspect there is provided compounds of formula (Ia), wherein R1 is selected from
H, halo, methyl, C,_s fluoroalkyl, hydroxy, methoxy, C;_s fluoroalkoxy, methylthio, C,.s
fluoroalkylthio, amino, NHmethyl, NHC,_; fluoroalkyl, N(CH;3)CHj;, N(C,.5 alkyl)C, 3
fluoroalkyl, NH(CO)C,_; alkyl, NH(CO)C, fluoroalkyl, NH(CO)C,; alkoxy, NH(CO)C,3
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H, hydroxy and net hoxy. In another aspect there is

provi ded conpounds of fornula (la), wherein R2 is
waeedosavszao from H, fluoro, iodo, G - fluoroal kyPCT/SE2008/050243

hydr oxy, nethoxy, (CO NH2, cyano and nethylthio. In

anot her aspect there is prov ded conpounds of fornula

(la), wherein R2 is selected fromH, fluoro, hydroxy

and met hoxy. | n another aspect there is provided

MuGRIRBNI5H 8, ¢ ﬂlljJOVIgbglcl 3Vﬂlﬁ>‘i<§‘dclik§rl':if%(?)%rl ﬂP!n%?%g;’t(bé‘jC”

aspect there’i’s oun
alk\m;e HeEmMCQR ﬂwor@lko;{}n (@@bNHg r(C@sl]siHﬂl ; flhemelkiys cparoy BOeNHC, ;
co nds of (la), wherein Qis @. In another
ﬂug@%@@fﬂﬁﬁé@&“&ﬁbgy ¥f ded compounds of fornula (la),
leggmgugggh&qb§ﬁ4§gﬁ§d from@ to QO In another aspect
here is provided conpounds of formula (la), wherein
s a pyridine ring, wherein X and X are
<independent|y selected fromN or C, and wherein one of
Cand X4 is N and the remaining of Xi, X, X3 and X4
re C. 5 1n another aspect there is provided conpounds
of formula (la), wherein Q2 is a pyrimdine ring,
wherein X and X4 are N, and wherein Xi and X3 are C
I n another aspect there is provided conpounds of
In gngithayg Ia@pe@t tipre invpevedad cgmppunds qiyeinmilal(lak vderdim gl is selected from

ere 3.are wherein X and C
n. Sl E ¢t Tppgpiy] ing% 1&8&90@6@56%@-5 Oroalk_oxy,
o AP B SR

fluaalklt NIEBCY ; tlheoelkosy, FCOYVCdedkegmpdyadgNelk. f or mul a
(la), wherein Q2 is a pyrazine ring, wherein Xi and X4

are N, and wherein X2 and X3 are C, or wherein Xi and

In g%‘bthaerr %sp%’ct there is provided compounds of formula (Ia), wherein R1 is selected from

H, hydroxy and methoxy.

In another aspect there is provided compounds of formula (Ia), 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 (Ia), wherein R2 is H.
In another aspect there is provided compounds of formula (Ia), wherein Q is Q1.
In another aspect there is provided compounds of formula (Ia), wherein Q is Q2.

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

Q3 to Q10.
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and wherein X2 and X3 are N. In another aspect there

is provided conmpounds of fornula (la), wherein R3 is
wa@eedosavszao f rom o net hoxy, Cl-4 fluoroal koxy, aPCTISE2008/050243

NHCi -3 al kyl, NHG -3 fluoroal kyl, N(C -3 al kyl) 2,

N(Cl- 3 alkyl)GC -3 fluoroal kyl, NH(COG -3 al kyl,

NH(CO) Ci -3 fluoroal kyl, (CONH2, (CO G -3 al koxy,

nmet hyl thi o, Cl-6 fluoroal kylthio, SO2NH2, and G ;

wherein X 5 is selected fromO NH and Nnethyl. 5 In

anot her aspect there is provided conpounds of formula

(la), wherein R3 is selected from am no, NHnethyl and

In %r@@qwa@eq thergrip prryvidedcpappundiea! domnaulplal ivdwerie Ogs o Rygdine
ring W%err%l alan& BQ)a¥%f{\1?epaeélgeergﬁ4 e egteé%:rogﬁ: {Bls(grvél Wl_llle%gn one %f X3
an®X,, {sa0 A theGb@hininghsnel ), R4, 4zl X1 ark i@, anot her aspect

there i s provi ded conpounds of fornula (la), wherein

R4 is fluoro. In another aspect there is provided

conpounds of fornul la), wherein R5 is selected from
In wgajlrpf‘a aﬁrre@b&sre ip groyy f?@rn)pa%%s&f formara (g vegn Q&ds a pyrimidine

rlng,ggigeg%}iﬂ?ﬁ a?lfd )&%I’ré‘%l an{\!vggrem%ea[nﬁgg a’? CI s H In another

ere’I's provide formula (1a),
wherein RS is fluoro In another aspect there is
provi ded conpounds of fornula (la), wherein R6 is
In @@Iﬂ@mtawﬁ ihem ibpenvitedeomploundsofdomnte (lap syheedin {Ras e pygmidine

) row de und of f erein R6 is H
ring, Whgtep ﬁ?rgmp?%ﬁd@éoar% mpounds of

formJIa (Ia), V\hereln R6 is nethyl. In another aspect
there is provided conmpounds of fornmula (la), said

In @r@ﬂmuﬁpﬁcb&bftgs brdvidedNompolifds(oTebityil 1@ (), Whepdit Q2 is a pyridazine
idin-3 -1-
ring, Wherem%g] and X, are N, and wherein X; and X, are C.

In another aspect there is provided compounds of formula (Ia), wherein Q2 is a pyrazine
ring, wherein X; and X4 are N, and wherein X, and X3 are C; or wherein X; and X4 are C,

and wherein X, and X5 are N.

In another aspect there is provided compounds of formula (Ia), wherein R3 is selected from
methoxy, C;.4 fluoroalkoxy, amino, NHC,_; alkyl, NHC;_; fluoroalkyl, N(C, 3 alkyl),, N(C;.
3 alkyl)C ;5 fluoroalkyl, NH(CO)C,_; alkyl, NH(CO)C,.; fluoroalkyl, (CO)NH,, (CO)C, 3
alkoxy, methylthio, C; fluoroalkylthio, SO,NH,, and G1; wherein X5 is selected from O,
NH and Nmethyl.

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

amino, NHmethyl and (CO)NHo.

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

H and f{luoro.
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~ -Q\ benzofuran-5-o0
5- (5- net hoxy- 1- benzof uran- 2-yl ) pyr idine- 2-carboxam
w0 deshaeg736 hydr oxy- 1- benzof uran- 2- yl ) ni coti nanPCESE2008/050243
5- (5- hydr oxy- 1- benzof uran- 2-yl ) pyri di ne-2- car boxam de
5- (5- met hoxy- 1- benzof ur an- 2-jJ ) - Nmet hyl pyr idin-2-a
6- ( 5- net hoxy- 1- benzof ur an- 2-yl ) pyri dazi n- 3-am ne
2- (1- benzof uran-2-yl)-6- nethoxyi m dazo[1l
, 2-a] pyridine 5-(1-benzot hi en-2-yl)pyridine-2-
In oot xepuctthete-i§ prdvededebupatn &-of fpmyia dayevhidrein R4 is H.
car boxam de 6-(5-net hoxy-1 -benzofuran-2-
yl') ni coti nam de

anln ri.dazin fura ol I.n,ano her
In %nsoéheeé f sl%eﬁ ére i§ plbor\%de% &éa?pggtﬁggsoogﬁo ﬁ]ag he en glﬁ é hi§5.

sai d conpound bei ng:

In another aspect there is provided compounds of formula (Ia), wherein R5 is selected from

H and f{luoro.

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

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

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

H and methyl.

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 is provided compounds of formula (Ia), said compound being:



2- (2-fluoro-6-nethyl am po-pyridip-3-yl)-
benzof ur an- 5- ol
WQ@2(08ab478®@r 0- 5- met hyl am po- pyri di p-2-yl) - PCT/SE2008/050243
benzof ur an- 5- ol
2- (5-fluoro-6-nethyl am po- pyji di p-3-yl) -
benzof uran-5-ol In another aspect there is provided a
compound wherein one to six of the conmposing atoms is
the detectable isotope 3H or wherein one to three of
ng atons is the detectable isotope 13C, or
i ofje ot he [CHRPYETIG IS i s a detectabl e
i sofop8 se écted fron1118tF , 1111/C, 7'5tBr, 7 6TBr,
1201, 1231, 1251, 131 | and 14C, said conpound bei ng
|selected from\ In one enbodi ment of this aspect, one
03|Ong at:QiRonb§-1- bNLLARLRBG ARl € 1 sotope 1 1C
I 0 r %odi meRbboinict hi S aspect, one of the
composi ng gtoﬁ% is the detectable isotope 18F In
anot her aspect there is provided conpounds of fornula
wherein \pne or nore of the atoms of the nolecule

(S 2 oetec@éﬁW@ﬂYS@de®2in anot her aspect
provicdded c¢UIPBUNEs of formula (1a), wherein
one to six of the conposing atons is the detectable
s sotope 3H, orywherein one to three of the
)o is @ @etectabbenzgpriope- sel ected from
. Or whéf&ra%ne of the conposing atons is
a detectable isotope selected from18F, 1 1C, 75Br,
76Br, 1201, 1231, 1251, 131 | and 14C. |In anot her
.-ct there is prOV|de ngmmnzs of forrmula (la),

g/ HSI X iét\ylgf/hrﬁé 2-amine A
N

\ - 6-(5-methoxy-1-benzofuran-2-yl)pyridazin-
N\ / NH, 3-amine
O N—N
N
N\ SN
o \ N 2-(1-benzofuran-2-yl)-6-

methoxyimidazo[1,2-a]pyridine

A\ \ / 5-(1-benzothien-2-yl)pyridine-2-
S N NH, carboxamide
— (@]
A\ / 5-(1-benzofuran-2-yl)pyridine-2-
o \ N NH, carboxamide
— O
N / 6-(5-methoxy-1-benzofuran-2-
\ N, yhnicotinamide
N
l-D —
N N )N 2-(6-aminopyridazin-3-yl)-1-benzofuran-5-

0 N—N ol



conposing atons is the detectable isotope 3H, or
wherein one to three of the conposing atons is the
waledosavsahbd e | sot ope 19F, or wherein one of thePCT/SE2008/050243
conposing atons is a detectable isotope selected from
18F, 1 1C and 1231 . In anotjper aspect there is
provi ded conpounds of fornmula (la), wherein one to siXx
of the conposing atons is the detectable isotope 3H,
or wherein one to three of the conposing atons is the
det ect abl e i sotope 19F, or wherein one of the
conposing atons is a detectable isotope selected from
In arphog gepest there ip proyidedirempaambal formarepk syd sompaend being:
conmpounds of fornula (la), wherein one of the
coaposing atong is the detectable isotope 1 1C. In
aspegt Jthere i seprevirdetkmpoppotes of fornmul a
(la), Bne of tPRE=EEHHYsi ng atons is the
ope 18TF. In another aspect there is
rpounrds of bemmwlsanchiEmnwhedenZ is a
6- menbér ed amowat| ¢ heberbeyede containing one or two
N atons, whereipy X, X7 and Xs are i ndependent |y
set ro or C, apduwtserejdminepedmy)two of X , X7
and ndtNYMe r epraiottiemgeli s C, and wherein X is
C, said Cis o'EJtionaIIy substituted with R9; Xio is
selected fromOand S; R8 is selected fromGOSi (&) 3,
OCH24, O&, H, brono, fluoro, hydroxy, nethoxy, Sn(Q
In anothealakpyelc) th8re iNDLOMIdEI S comploGhd-whbiZintorartd sid dfithe cdR@pastng atoms

. selected fromH _brono, fluoro, Snf(Ci - alkyl) 3, NCH
is t§§ detectable isotope “H, or wherein one to three of the composing atoms is the

-n\

detectable isotope °C, or wherein one of the composing atoms is a detectable isotope
selected from '°F, ''C, "Br, ®Br, *°1, %1, %1, ] and "C, said compound being selected

from;
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+, 1G+, N +and nitro; ROis selected from am no,

met hyl am no, NH(CH 2) 2-4G7, di net hyl am no, nethoxy,
whg@sansr3o (CONH 2 and Q(CH 2)2-4G7; R 1 is sSpCESE®08/050243

fromQOS (G3) 3, OCH2HA, O&b, H, brono, fluoro

hydroxy, methoxy, Sn(G -4 alkyl) 3, N(CH 3)3 +, |G6+,

N2 +and nitro; G3 is selected fromdG -4 al kyl and

phenyl; &4 is selected from2-(trimethylsilyl)ethoxy,

G -3 al koxy, 2-(C -3 al koxy)ethoxy, Ci -3 alkylthio,

cycl opropyl, vinyl, phenyl, /?-methoxyphenyl,

o-ni trophenyl, and 9-anthryl; G5 is selected from

tetrahydropyranyl 1 ethoxyethyl phenacyl

4- bronnphenacyl ( -butyP \«butaxycarbenyl ------

§2\2“2 trrchloroethylcarb@nyl and trlpheﬁylnethyl ‘IGB+

is a constituent of a iodoniumsalt, in which the i odo

atomis hyper- valent and has a p05|tive formal charge

and, in which, &G is phenyl, optionally substituted

mnth one substltuent selected fron1nethy| and bronD

......

CBChpheﬁyI sai d” phenyf'belng optlona]Iy substltuted
with nethyl or bromo;with reference to formula I'b, one

or several of the substituents selected fromR8, R9,
RIROand R 1 is one of the functional groups selected
fron1bronn fiuoro, hydroxy, Sn(G - alkyl)3, N(CHs) +,
(166, "N..#, nitrof ani-no,net hylami-no,~NHCH2) 2- 4GT: a&"""‘\.
‘a Treét baée or a salt “§0|vate\oresofvatewof a sabt " i
thereof; with the prOVISIO that the follow ng

conpounds are excl uded:

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

composing atoms is the detectable isotope *H, or wherein one to three of the composing
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( I'n another aspect there is provided conpounds of
formula I'b, wherein X7 is C, said Cis optionally
wendpstiog7ad ed with RO, and wherein Xs is C, saiBPCTSER®08/050243
optionally substituted with R9. In another aspect
there is provided conpounds f fornula Ib, wherein RO
is selected fromH, brono, fiuoro, chloro, iodo,
Sn(Ci- alkyl)3, N(CH3)3 +, 1G+, N2 +and nitro. In
anot her aspect there is provided conmpounds of fornula
atohs, is whetceble Wdotdpersefeeted fien '8 ahdr iy loawhbreiromes @ithe composing
several of the substituents el ected fromR3, R, RO
atoglds Retgctplle pipgonsrseleried fignet Fongl  §FoUds skl ekteld e C
bronmo, fiuoro, hydroxy, Sn(G - alkyl)3, NCH3)3 +,
| &G+, N2 +, nitro, am no, nethylam no, NH(CH2)2-4G/,
In McEE3 h th%l(e@b@?&%’d%onﬁ%@f@@@nﬁul@ b Y, whereih 643 N2« of the
Q(CH2) 2-4G7, OSi (G3)3 and OCH2GA. I n anot her aspect
corhpexirgs atemp ot detdctawﬂ‘pﬂmwpﬂ:s}mbr wbenelnl @nelthb threhef thie colRp@ing
Is selected from an,no, mnethylam no, NH(CH 2)2-

atogsrie thayicieriaRls, ISHPRH B) ardieraip epF 8) OSINg @qmi?gé detectable
BB g, o, (00 e

5 n anot hér aspect there is provided
conmpounds of fornmula Ib, wherein RBis H ROis
sel ected from am no, nethylam no, dinethylam no and
In p(lGH agheRt hez; is Rovidedsogworedsed f6mara (), (*didrein one to six of the

3)2C(CH3) 3, H, fluoro, hydr , t hoxy, Sn(CGi . -4 :
corgf)@(sgq(% atg hsot'l_llf‘\@etggta‘tl;le 1sot3/pe > ?f%r WHEI‘CPH (;(I%é tot rge 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

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 '°F.

In another aspect there is provided compounds of formula Ib:

H H R9
R11 X6
S
R8 X10 )/(7_ X{_:,
H R9 R9

wherein
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In anot her aspect there is provided conpounds of

formula I'b, wherein RBis H RO is H F o NXR2; ROis
wa@edosavszao f r om am no, met hyl am no, di nmet hyl am poOT/SAE30243

2)2-4G7, N(CH 3)CHO, N(CH 3)COCH 3, N(CH3)CX2-t-butyl,

(CONH 2 and (CH2)2-4G/7; Rl151 is selected from CSi (CH

3)2C(CH3) 3, H, fluoro, hydroxy, nethoxy, OCH2&, Sn(C

-4 alkyl)3 and N2 +. s In another aspect there i's

Z ig%/r%?/rggﬁgerg@ QR%\AE %e@focgrgre Jat@ggﬁ% &@gﬁr‘[\%b {n% @hergj n X¢, X7

ne rin ereln wherel n
and Xg Bte 1hatepandmﬂderselasipé tiont Rer €, asd phereindatt or owp ol D(d,sXﬂénd Xs 18

forpula Ih, wh reln Zis ri dine ring, wherein :
N apddhSactiining TS G AR Kok i leowtw%aﬂxseﬁvérﬁ%{f%% RY;
there is provided conpounds of formula Ib, wherein Z
is a pyrimdine ring, wherein X and Xs are N, and
Xiaseelectnd X¥Pmi @ a@l St n anot her aspect there is provided
conpounds of formula Ib, wherein Z is a pyrazine ring,
5 wherein X6 and X7 are N, and wherein X8 is C. In

R8N Eeed RERETIi(GIEGCHSGRIOUS @dormﬂpmmaslyq?oxfy%mﬂoay, Sn(C;.
b, wherein Zis a ]ﬁ/rldazme ring, wherein X7 and
salkylgs, N(CHnd -WRér-e¥onand pigroC. o In anot her aspect t her e
I's provided conpounds of fornula Ib, said conpound
bei ng: 2-[ 6- (net hyl am no) pyridin-3-yl]-1 -
ROhbeteunaizioet fH birsraerors 30 0] dlkyd);( S CHE})H0X®6 1 N, and nitro;
- benzof uran-2-yl ) pyridi ne- 2-carboxam de
R10 is selected from amino, methylamino, NH(CH»),.4G7, dimethylamino, methoxy,

hydroxy, (CO)NH2 and O(CH2)2_4G7;

R11 is selected from OSi(G3);, OCH,G4, OG5, H, bromo, fluoro, hydroxy, methoxy,
Sn(Cj4 alkyl)s, N(CH3)3+, 1G6", N, and nitro;

G3 is selected from C,;4 alkyl and phenyl;

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

G5 is selected from tetrahydropyranyl, 1-ethoxyethyl, phenacyl, 4-bromophenacyl,
cyclohexyl, #-butyl, +-butoxycarbonyl, 2,2,2-trichloroethylcarbonyl and triphenylmethyl;

IG6" 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;

G7 is selected from bromo, iodo, OSO,CF3, OSO,CH3 and OSO;phenyl, said phenyl being

optionally substituted with methyl or bromo;
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6- (5- hydroxy-1 -benzofuran-2- yl)nicotinamde 5-(5-hyd
roxy- 1l-benzof u ran-2-yl )pyrid ine-2- carboxam de
wo2(03A08FBhoxy- 1- benzof u ran-2-yl )-Nnet hyl pypeTsE2008/050243
2-am ne 6-(5-nethoxy-1 -benzofuran-2-yl)pyridazin-
3-am ne 5-(1-benzot hi en-2-yl)gpyridi ne-2- carboxam de
5-(1 -benzofuran-2-yl)pyridine-2- carboxam de
6- (5- net hoxy- 1-benzof u ran-2- yl)nicotinam de
2- (6-am nopyridazi n-3-yl)-1-benzofuran-5- o |lIn
witaneﬁekmr:e asfoeatilatiheime drSe\FHrzﬂ\df decubsitpaunstdecndd fran®y, 89, R10
sai d conmpound bein

an@RélzIqun@cﬂf éheaﬁlﬁ%ttqw &rﬁvpfosewmdofmnbrmg Aluoro, hydroxy, Sn(Ci4

alk%ﬁt é\?(ﬁf{}g Eé) 8,rralmﬁ1610py?thalamu§0 IBI(_CH2)2_4G7,

as HBABZ B RA B, ‘%lolvate or solvate of a salt thereof;,
2- (5-fl uor o- 6- met hyl ami no- pyri di n-3-yl ) -

with the provisio that the following compounds are excluded:

F F
\::.f"f—i:: L Y Y A
e —‘I ) b .i i - \
H ) T xﬁ‘_'\{\,_i:?—ﬂ— “ ur;'f‘:[“‘-‘f_ 4 \‘: —":)_h H ~ *”Jl g N & \_NH
Nt A VX
I e
. Sy

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

In another aspect there is provided compounds of formula Ib, wherein R9 is selected from

H, bromo, fluoro, chloro, iodo, Sn(C.4 alkyl);, N(CH3);", IG6", N> and nitro.

In another aspect there is provided compounds of formula Ib, wherein with reference to
formula Ib, one or several of the substituents selected from RE, R9, R10 and R11 is one of
the functional groups selected from bromo, fluoro, hydroxy, Sn(C 4 alkyl)s, N(CH3);",
1G6", N,", nitro, amino, methylamino, NH(CH;),.4G7, N(CH;3;)CHO, N(CH3)COCHs3,
N(CH3)CO»-t-butyl, , (CO)NH,, O(CHz),.4G7, OSi(G3); and OCH,G4.
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benzof uran- 5-ol [ 6-Fl uoro-5-(5-net hoxy-benzof uran- 2-
yl)-pyridin-2-yl]-carbamc acid tert-butyl ester

WO 2008108766 5- ( 5- met hoxy- benzof uran-2-yl) - PCT/SE2008/050243
pyri di n-2-yl am ne
2- Fl uor o- 6- ( 5- met hoxy- benzofur an- 2-yl ) -
pyridi n-3-ylam ne [ 6-Fl uoro-5-(5-nmet hoxy-benzof uran- 2-
yl)-pyridin-2-yl]-methyl-carbanmic acid tert-butyl
ester In another aspect there is provided use of

In aenixo unsst mferefiepmwﬁc&dlobmpaancswftfh@mulm Ilprv&mwilsﬁﬂmisﬂse&cted from
process for preparation of a | abel ed co ound, where

amtt}?en@&}yéﬁmlaaeNH@Hémﬁ%|dfra@témlaayn<bﬁ% M@Hs)COCHs,
t f
Nl B PP ASEREY: @W{Mgﬁ@ﬁ?egﬂﬁir". " a

process for preparation of a Iabel ed corrpound, wher ei n
the said label is constituted by one 18F atomIn
In amdiidn@speasihectis phwidediconpoondsdedomsda &, whormgpoRAdsHOR 10 is
la Ib, as synthetic precursor in &g_ﬁrocess for

sel fﬁiécbnﬁmatamaﬁoadnetay lpnig, dinByiaginend WK pe-CHe Rsléulﬂselected

o PR 5 ety RS T AT S SR IR

provi ded a pharmaceutical conposition conprising a
conpound according to fornula (la), together with a
In plodrarasesgt thewl ik prevedsdpoatpoendsarfriprpula Ib, wherein R8 is H; R9 is H, F,

NO3; R10 is selected from amino, methylamino, dimethylamino, NH(CH3),.4G7,
N(CH3)CHO, N(CH;3)COCHj3, N(CH3)COs-t-butyl, (CO)NH, and O(CH»),.4G7; R11 is
selected from OSi(CH;3),C(CHs)s, H, fluoro, hydroxy, methoxy, OCH,G4, Sn(C,.4 alkyl);
and N,".

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

wherein X¢ and X7 are C, and wherein Xgis N.

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

wherein X and Xg are C, and wherein X5 1s N.

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

ring, wherein X¢ and Xs are N, and wherein X5 1s C.

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

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

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

ring, wherein X7 and Xs are N, and wherein Xeis C.

In another aspect there is provided compounds of formula Ib, said compound being:



In anot her aspect there is provided a pharnmaceutica
conposition for in vivo inmagi ng of anyloid deposits,
w@oompnosssmg a radi o-1 abel ed conpound accor di ngPeTSE2008/050243
formula (la), together with a pharmaceutically
acceptable carrier. In anothgy aspect there is
provided an in vivo nmethod for neasuring anyloid
deposits in a subject, conprising the steps of: (a)
adm ni stering a detectable quantity of a
ok euti gal conposition conprising a radio-1abel ed
’ 'rﬁg t o PgrayPanQavedn-3-did (b): detecting
p i the colffSliRE®P'o anyl oi d deposit in the
subject. In one enbodi nent of this aspect, said
detection is carried out by the group of techniques
el ect ed fron1g%nna i magi ng, nagnetic resonance
| ' a eti c FEesohandteegpegtrgddpy. | n
a e i ot of 2-eafbpemigdgpect , said subject is
suspected of hav

I‘ng a di sease or syndrone sel ected
fromthe group consisting of Al zheiner's D sease,

banil i al Alzheim%r's Di sease, Down's Syndrone and
ht he apehigpepr-eheirnE4d allele. In
anstHero aspett bher e ¥gcoragige ded a conmpound of formula

(la) for use in therapy. In another aspect there is
provi ded use of a conpound of fornmula (la), in the

R Qf armedi canent for Prevention and/ or

At hei mef COHFULIREERN SR IRF Al zhei mer s
Di s&asé€, Dowh' s °Syndrone and honmpzygotes for the

apol i poprotein E4 allele.ln another aspect there is

provi ded a nethod of prevention and/or treatnent of

gdz eimer's_Disease, famlial Alzheiner's D sease,
ndrole ,and h%ﬁ%ﬁ%g%ﬂ@%?ﬁ%?“@ﬁ@'apolipoprotein
E e, \cqfipr hsi ng"4 48 ing to a nmanmal ,

including man in need of such prevention and/or
treatnment, a therapeutically effective anmount of a
conpound of formula (1a).

N\ - 6-(5-methoxy-1-benzofuran-2-yl)pyridazin-
N\ /N 3-amine
O N—N
— e}
N\ \ / 5-(1-benzothien-2-yl)pyridine-2-
S N NH, carboxamide
— e}
N\ \ p 5-(1-benzofuran-2-yl)pyridine-2-
o) N NH, carboxamide
|
0. — e}
A\ 6-(5-methoxy-1-benzofuran-2-
N\ / yl)nicotinamide
N NH,
'-D pr—
N N )N 2-(6-aminopyridazin-3-yl)-1-benzofuran-5-

o N—N ol



Definitions As used herein, "alkyl", "alkylenyl" or
"al kyl ene"” used alone or as a suffix or prefix, is
WO ndosnaszao t o i ncl ude bot h branched and st rai gheCT/REI0N8/050243
saturated aliphatic hydrocarbon groups having from1
to 12 carbon atons or if a specified nunber of carbon
atons is provided then that specific nunber woul d be
i ntended. For exanple "Cl-6 al kyl" denotes al kyl
having 1, 2, 3, 4, 5 or 6 carbon atons. Wen the
speci fic nunber denoting the al kylgroup is the integer
O (zero), a hydrogen-atomis intended as the
substituent at the position of the alkyl-group. For
In enedlmslasnect tiecas ardvydeyl cemppundspdifgarda Ib, sed cpppound being:
(am no). Wen the specific nunber denoting the
HOaIkerny! or aIkerne group is the integer O (zero), a

I ded tO rﬂuoro(bmettg/famln -p | V\'hl ch the
a yI\or/ alikyl engegr SHR ed For
exanple,F NH( Co aIkerne)NH 2" IS eqU|vaIent to "NHNH
HOR" , #=n0) ., As used herein, the groups |inked by

a k ene orNal kyl &f§yter @ﬂybﬁﬁemmﬂt%Wded to be
attactied o the firstenZng 98 the | ast carbon of the

al kyl ene or alkylenyl-group. In the case of nethylene,
HOt he ard t he | asp-fieardyedhyiasind-fhedisayme. For

S C NGy | erreofuransi( C al kyl ene) " and " N(C2

al Kyl ene) 2NH' is equivalent to pyrrolidinyl,

(plperldlnyl d plpesag repectively. Exanples of
Fosel yin R R e e
! |0y| K- propyl , &srbutyl, sec-butyl,

- but yl bentyl and hexyl . Exanples of al kyl ene or
/@Ik IenyI include but are not Iimted to, nethylene,
el P ST opvhene. o AN DUIULEDE., ARy isRa herel n
a 0 Nalkylox Wridi- Lk s an al group as
defi ned alsove with the |nd|cated nunber of car bon
@tons attached t hrough an oxygen bridge. Exanples of

~a cl \_d l\p—pt af ﬂuorlpé -(5- lm'emxy @gzotfugan Z%t hoxy

et-e»vo r onpLOPOXY, hEGRI-@AMSY, I 8- but oxy,
F

(0]
_0 __ >\—o [6-Fluoro-5-(5-methoxy-benzofuran-2-
N \ N )L yl)»-pyridin-2-yl]-methyl-carbamic acid
N

o] tert-butyl ester

F

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.

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.
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i sobut oxy, -butoxy, rg-pentoxy, isopentoxy,

cycl opropyl net hoxy, allyl oxy and propargyl oxy.
woeenshies7By, "al kyl thi 0" or "thioal koxy" represpat/SEI08/050243

al kyl group as defined above with the indicated nunber

of carbon atons attached thrgugh a sul phur bridge. As

used herein, "fluoroal kyl", "fiuoroal kyl ene" and

“fl uoroal koxy", used alone or as a suffix or prefix,

r

I P R ek By e B QoL b1 b B precuror
in £ proces pomnglepegatadkof] o, labdl &d/ teemmuad dwkdrkinxre gpidigbsl iacenstituted by

repl aced Rhy. fl ugr s l,es of fluoroal kyl include,
On%ﬂPmﬁﬁgcﬁgﬁkWFWI edlg%f£¥#i§1uoronethyl,
di fiuoronethyl, fluoronethyl, 2,2,2-trifiuoroethyl,

2-fluoroethyl and 3-fluoropropyl. Exanples of
In friogleer @shek i/ thervas privlidede, phatmacgniacah gomposfiereebnpyjsing a compound

di f.l uor onet hyl en uoL,one | ene, )

nedordind i BT Pestbornt PSR E R epthopessaiehie pier
Exanpl es of fluoroalkoxy |nclude but are not |imted
to, trifluoronethox ,2- trifluoroethoxy,

In anogheg aspeict tharsrie pmpi/?ﬁ;ﬂ pman@eﬂn@ﬁlﬁpmp%b@rbf%kiywvmagmg of

amﬁﬁ)?cgdgn%glﬁéé QOmplﬁ%l?ggtrécﬁo la[b% e gm&) c}/ QJCSP&Egé’%%hn% gﬂ?stogether

unsaturate on ri
withragifatmaceatiaiigclcespsabld eargjer. 4n + 2 del ocal i zed
el ectrons where "n" is an integer) and conprising up
to about 14 carbon atons. In addition "heteroaronmatic"

In AfIR% s e@t SERY rdqv?ﬂé'élrbg iRDEo MethR ©r HEaakH aahﬁﬂimﬁ'd@ 1ts ina

cont ai ni ng car n and one or nore eteroat ms “such
smMunm@gqmmHQXVQSnpmmféﬂhﬁmuﬁﬁhmwim@daﬂdﬂaQumnmﬁafacter

|l ocal i zed el e tr her.ei n,
phiaCiutfh ooafipP iR GpPESTs & iy SR oMPOHET SePhLp Rdormula
(laJTRAE (mpdaéctfnrgqm &na&gmt&ad&%uﬁ& Wﬁnylampéhf Hehd E@ect.

containing 5° 6, 7 and 8 carbon atons woul
single-ring aromatic groups for exanpl e, phenyl Ri ng

In gﬁer el’rln odisiant® ?nlusa Iasnﬂecr:]tg sa1d detectllocr)l is %e:llrhe& %ut blysfhe group of techniques

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 selected from the group consisting of Alzheimer's Disease, familial Alzheimer's

Disease, Down's Syndrome and homozygotes for the apolipoprotein E4 allele.
In another 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 Disease, familial

Alzheimer's Disease, Down's Syndrome and homozygotes for the apolipoprotein E4 allele.
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14 woul d be polycyclic, for exanple naphthyl. The
aromatic ring can be substituted at one or nore ring
w@omstiosTee W th such substituents as descri bedrelysE®08/050243
The term "aryl"™ al so includes polycyclic ring systens
having two or nore cyclic rixgs 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 exanple, the other cyclic rings can
In oetloy abmat thytess pystidedlakaetiibé of wryedmidh kyd/ipl scataeyl & Alzheimer's
and/ aor heterocyclyl . The terns ortho, neta and para

Disgysh anpifjaliAzheimer' Disgase. DoangiSyuaiana inddwniegeipelr the
apc&%%Bg;‘fem %lslgrf(goén er)l(s?n ademl{l}%{}e%ﬁ]%?{ée%mﬁ%lg}?% élrllcelu%ll?% man in need

of S} PRAFRESN arﬁﬁo&&%&n&ﬁ I £ihBrapbitRall @ EiMectR¥ GhRAKKY a cdn‘{;pound of
i ntended to include saturated ring groups, having th

forspéc(lf)i ed nunber of carbon atons. These may i ncl ude
fused or bridged polycyclic systens. Preferred
cycl oal kyl s have from3 to 10 carbon atons in their
ring structure, and nore preferably have 3, 4, 5, and

Defink@rpons in the ring structure. For exanple, "C -

—cycloal kyl" denotes such groups as cycl opropyl,

but l vl . As .
AR B RO RRL o eﬂl;yl?%? WP g pf i AR prprgix. s
inttHdRHPo ink e bBEH r?ncgg&' Qﬁ@g‘&a‘? t chﬁglréétg%necf Al hgﬁ@%rﬁcarﬁ&l

represent a sm negati vefy speci es suc

grouipb bavigke frohr 0wl Idesarboncitexs dleLf a&pﬁhﬁécﬁnurﬁhﬂrfoﬁbﬁbon atoms is
tosyl ate, benezensul fonate, and the |ike. As

proweieéuthﬁn thpiespee figmumberaw o b yirtendsel. F%@P‘éﬁl@@y Qué @1kys'rden0tes

t f t d t ted
LT T oot v i ooy e et il pg o
grdil%) RYihe Liﬁtk:gérfb (%&Ia? ravl'ly%?og%haatt(ﬁﬂ 1s inRAL&] 4N (hY s@osﬁfﬁegpﬁt the position

oms of 3, or 5r|ng atons are chosen

of ﬂleamyﬂngtmmgﬁor exsmipp:h UN(@{allOyd}Qg engquintal enlo tar8YLH, Ulaheiss. When the
ot herw se speC| fied, be carbon or nitrogen |inked,

spagHisraingbes desipe thg %ﬂablengl % ﬁilﬁY&?rﬁl51ng}uPrlé Pedatsgeny (zgr0), a bond is
s P LR Aol PR e R RSB B syl For
exdn@¥1B) “NH(Cy alkylene)NH,” is equivalent to “NHNH,” (hydrazino). As used herein,
the groups linked by an alkylene or alkylenyl-group are intended to be attached to the first
and to the last carbon of the alkylene or alkylenyl-group. In the case of methylene, the first
and the last carbon is the same. For example, “N(C4 alkylene)”, “N(Cs alkylene)” and

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

Examples of alkyl include, but are not limited to, methyl, ethyl, #n-propyl, i-propyl, n-butyl,
i-butyl, sec-butyl, #-butyl, pentyl, and hexyl.

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

propylene, and butylene.

As used 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
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the N-oxide or S-oxide(s) or aring nitrogen is
optionally quarterni zed; wherein a ring -NH is
wopiosaosaBo y substituted by acetyl, fornyl, metbkgl/SBr008/050243
mesyl; and a ring is optionally substituted by one or
nmore halo. It is understood 4hat when the total nunber
of S and O atons in the heterocyclyl exceeds 1, then
these heteroatons are not adjacent to one another. I|f
: h | . - "  c
incht, B ft L RO N B Ul Bbrop Ry Y on bER.
isobetbry.aeruanst i-penoxprisopehiogy rdyepppipyltnetoxyt, lalyloay ah@ast

one of , non- h; ar tic. sai
P“’rl?%‘fgé(f"ééfyg‘ﬂ%ﬂlaf $%‘;!5y t@Oﬂ%aﬁve OO aﬂa@&vF&r&elp g& defined

ab(ﬁfe%% ih€ indR&APhERbS o r RELER %}iﬁlaythéheHQEtloﬁgl?a sﬁl?ﬁuﬁfrﬁlge.
not limted to, piperidinyl, Nacetyl piperidiny

/V-nethylplperldlnyl /V-fornylplpera2|nyl

As gﬁ%&e&%{lﬁs‘:‘ e‘%‘%‘ )r(l’);‘l,ﬂu nﬁ%’?} 61?:[’ %(}4 Whoroftk eyr”?l%sleg}éldne or as a

suffiQtof ?fatﬁr RIFSO e Eidapd M hich 6hd, @Ry irakrde ap{uenﬁyhmgen(s) attached to
i ndoli nyl , tetrahydropﬁianyl dlhydro 2/ | - pyranyl
thercarhoats) of dreoansnonding a datsi amd ity t ap gl arqeeplasediby

ﬂuﬁr%r Bldln 1e§‘81‘ﬁ o‘%ééliéirl 1{161?[8&@@ 42 8}]1‘1? 1&§ %a{rﬁf[ﬁfr&ﬁetﬁ%lhb

teroc avl ng one eroatomri ng

dﬁBMﬁhnaByﬁﬂM&ﬁﬁwﬂ@XﬂQ&E{nﬂmxlmhybg&hwnkﬁhﬁBﬂﬁBﬁhwgﬂﬁqgﬂ
i ncl ude nonocyclic and polycyclic (e.g., having 2, 3
or 4 fused rings) systens. Exanples of heteroaryl

Ex%ﬁﬁé?ﬁf ﬂ{&g}béﬂgglr | mr%HME thult T e !hﬁﬁ cd Y rdlﬂ%droﬁ{%t lene,

di ny I nyl, yra2|ny pyridazi ny
ﬂubnorraazhyrhgde 2 ﬂtdlﬂlhor@butglené aun@hﬂB}t,nﬂqordmutWéne
i soqui nolyl, thienyl, imdazolyl, thiazolyl, indolyl,
pyrryl, oxazolyl, benzofuryl, benzothienyl,

Exaﬁ?még bi: ﬁa&bmkox XA BuY hre Y [1ﬁﬁt‘éh yd, trifitidrdgRinvky, 2.2,2-
razolyl, indazolyl, 1,2, 4-thiadiazolyl,

triffussedthaxyoB pi3-irifbmpatencasynd 2Rudiflagtopraparpazol vl
benzi m dazolyl, indolinyl, and the |like. As used
herein, the phrase "protecting group” or "protective

AsIQUIRCTeIREARSMARITRONR t hydRBhibbhRINtrsupMHathghe o tlor@unsaturated
otentially reactive functional group from undesired )
carg%ﬁpg(é having aromatic characters, (e.g. 4n + 2 delocalized electrons where “n” is
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).

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

one of the rings is aromatic, for example, the other cyclic rings can be cycloalkyls,
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transformati ons. Exanples of such protecting groups

i nclude esters of carboxylic acids, silyl ethers of
w@baehad7s) and acetal s and ketal s of al dehydespersE2008/050243

ket ones, respectively. A sub-group of protecting

groups are those that protects a nucl eophilic group

(e.g. an aronmatic hydroxy group) against al kyl ation

and thus permt selective 7V-al kylation of an

OB CURBLEET, b R S BRI, U2

applned Lde,l, Buhdilst-distbstitined Bohzémes, weyicatiigly. For example, the names
2-(trinmethylsilyl)ethox t hyl , al koxynet hyl and
L2:<B§F§h¥ﬁ1% g OFp-diREhyBERPeRE A YOI rac et | cal | y

acceptable” is enployed to refer to those conpounds,
materials, conpositions, and/or dosage forns which
Asaised haaginhihe tarhne” cgclopléy bfis Bwenddd treidiclode sjtudpdeintg groups, having
suit.able for use.,in contact with th i ssues.of human ..
e B Sntbl o RieP alRon s fbvoohile fsRF B Trfea BNt
systdoid. PedfePet oyl daBilyl Bave ERROBSE10 edrbet Aemskh eirg@Meglstructure, and
conplication and comensurate with a reasonabl e

moprpprefarayly have 3.4k P oandAscajead i dreging strughise- e exanidal "Gy-o
| n - .
R S T AR

nodi fi ed by maki ng acid or base salts thereof.

Exanpl es of pharpmaceutically acceptable salts include, =
Asped BErenndrlq ok baleeant relirone flaprop Fhlgray g_mr%oaéeﬂ ¢pdoq| G interion
. I - . I .
= Sy Pl U510 A8, RELASED ALl il e
branfde, hyldmxidehecqpdiarsotate utosydatk) henaomeplf @tale asdihedike.

i nclude the conventional non-toxic salts or the

guat ernary ammoni um salts of the parent

AseQsPRyEd! OF @ "R §¥BMbreheh FRNTINO B ERMEG IO GRM B a
or organic acids. For éxanple, such conventional
satpiaredt evsapiraed osparndlyusieuratedseontsythie didyeloner thigygirming (unless
aci.ds su as .-hydr,qchl.aric, 0 ihc, and. the |ike:
o7 il PRpheads dh ol BURRRT L atr ol S gkl f€ehosen
frohesgitrbgen, SEpRIrCor okl Ednl, Ghidban@Q ublesh@hOranasyetitvd be @ardn or

nitrtoggn lli{ﬂlée%, wherein a -CH,- group is optionally replaced by a -C(O)-; and where
unless stated to 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
substituted by one or more halo. It is understood that when the total number of S and O
atoms in the heterocyclyl exceeds 1, then these heteroatoms are not adjacent to one
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,
homopiperazinyl, piperazinyl, azetidinyl, oxetanyl, morpholinyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, indolinyl, tetrahydropyranyl, dihydro-2H-pyranyl, tetrahydrofuranyl

and 2,5-dioxoimidazolidinyl.
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The pharmaceutically acceptable salts of the present
i nvention can be synthesized fromthe parent conpound
WO bas/168784 ai Ns a basic or acidic noiety by conprensEmngd50243
chem cal nethods. Generally, such salts can be
prepared by reacting the freg acid or base forns of
t hese conpounds with a stoichionetric anount of the
appropriate base or acid in water or in an organic
solvent, or in a mxture of the two; generally,
nonaqueous nedia |i ke ether, ethyl acetate, ethanol,
As iusabh@ﬁan‘dietermryh’creﬁembtarhetemozaomatﬂmhﬂieroéﬂlejhz&dng1 gtrledshone
"in vivo h droI bl e ecursors” .means_an in viv
hetgipatogt 9%8?’681 (%%C@@ééw@m &Y e8R i B9EeR. HERPIIEN EeHPs ipplude
mo'nBé’}%'HE (Ao Pél@é‘}t/cli"éqg bahBEnR 2CH6PP ﬁ}ée@ hn?s) r&yféjtél%( YEQa[IQ}HQS of
For’ exanpl e am no aci d esters, Koxynret hyl

heterard graupk enqlm:tehmﬁwréhhlytlatloIprﬁéleanowroi@yyiﬁmylmldmyl

esters lLike pival.o
gL ey B AP ROV TS ety ol isgpuiplhiens
imitia£il ¢l ahes C1ﬁﬂ&9ﬂ?bbfﬁ3§h{ akdvplyl, Beaed R MBinDeKieny 0 benzthiazolyl,
phosphoram dic cyclic esters. As used herein,

ISOXQ@iﬁloEWéﬁmlﬁe‘%iﬁgokﬂt tetrazelyt iedagelyd, 1i sbihpdjazahes iseshiazelyl,
h
be%z%ﬁ%&l, uglpgfﬁqﬂl@?&fyﬂ 09 rﬂld%ﬂl 1 Sld'clh 1a£ddt°t o Bke @

ekanp oneri'sm
where the resulting conpound has the properties of
both a ketone and an unsaturated al cohol. As used

Aspssbhgieingthg phease RFSISGHRE SIQHR OsTPARIPE!VS{STONY UIR@anS Agnaporary
su‘tﬁﬁ 'afltstvﬂué OFE%{ £ @te%t?e[%é@w% l?lﬁ{ctlbﬁ?l%'fﬂ&gi ﬁélﬁ'ﬂﬁlh%/swed chemical

ust to survive isolation to a use egree o
tramfomnayloﬁsr Gixampies &€ sudproierting goupmidclsdbssgs ehtarboxylic acids,

it s o Ra il 55 GRS S AT PP Eiong, respectively. A

su‘tﬁ%ﬁohﬁ%@bfb%%ﬂhgéf gutd tﬁo&rthﬁlp@&e&sdtﬂ&leagﬁm gréa@rt@%uasi@romatlc
e lnventio urther include hydrates and

hydroky atoap) ageensp pldsglation andsdws pomil sad¢atide d/-alksdaiepi efadn amino-

grolu% %?els%ﬁt[ it AP %lﬂlnednsloleculté r111?de|r 4SS t(:(')t?dq tlon'%nExamples of such protecting

groups include, but is not limited to, methyl, 2-(trimethylsilyl)ethoxymethyl, alkoxymethyl
and #-butyldimethylsilyl.

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

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
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 acceptable salts include the

conventional non-toxic salts or the quaternary ammonium salts of the parent compound
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"isotopically-I|abeled", "radio-Iabeled", "Iabeled",

"detectabl e" or "detectable anyloid binding" conpound,
wo@ro08/1087a@i ol i gand” is a compound of the i nvenPCDRE2008/050243

where one or nore atons are replaced or substituted by

an atom having an atom c mass; or mass nunber different

fromthe atom'c mass or mass nunber typically found in

nature (i.e., naturally occurring). One non-linmting

for&ﬁﬁelﬁ} ﬂlé Lot ﬁoﬁ"@é gltﬁk%a‘ﬂi’@orc@%t £ L0, Br @xa'ﬂ?dléa GHLE

contal’ns this elenent wtho enrlc
corthicgti@ral degtedc tditamohinkithose deatved Abyinagenic iacigs such as

ounds carryi n sub t.ituent 19F t hus al
hy‘%%%"ﬂ%r@_@@%&%?él i 859 srsifinirepini o rédp Acias such as
lacli&dhQBKCLilrReBerdoice met lﬁﬁ&s%%ﬁ#é' fd HoliRREs”) that may be
I ncor por at ed In corrpoun s of the present i nvention

include but are not linmted to 2H (also witten as D

fo deut itten as T.for tr|t|
i Bar G0 T e 3 e Tty O e S it rom e
par%ﬁﬁfomp%ﬁﬁdi tha? 6ltaind @ Bisic d2@dic Adty bl 26hveatenal Qﬁeﬂncal methods.

It is to be understood that an isotopically | abeled
Geagraihosteh sltschebe pieparc b repstiag 19l fjectagidher bape fasme @f these

co%&%@vﬁﬁ es% lgltolglg rf:‘coatrl]ﬁ%n% thgr g@%ﬁy ﬁﬁ lé)'é%w Iy a%llrﬁ%\(ater or in an

ordahie spBichi, otlinad mdeiof did toio; gﬁle@lllyl, ﬁo@qdedls@ﬁealhﬂ ke ether, ethyl
conmpound of the invention Iabel ed with 1 1C, the

acctae (sHhraeb MoBTOPRRR., PLAsSIBHTIBEESEF t he | abel ed
conpound may be constituted by 12C or ot her
carbon-isotopes in a fraction of the nol ecules. The

Asnael loareio) Tideivbitiralysablegoequooat ’edeadns ah frevivebydmtysable (or

abel ed co W|IIde nd on. the ec
clohie CARr B e nan of die By CayGr Dor o AgatRgy o & Bydroxy

gro%qsam Sdanf¢ atnthoVdctd Qtdd @%%IMKh%&9P$&érS hiRD it Hyﬁ‘l@fﬂlyl
onpetition assays, conpounds t I ncor porate

C aadkanow}oxmsthymmrs @éﬁ ewalomoxmele&xyétcmsml@ﬂlkm%arbpmyloxy
18F, 19F

Cl'iaé]\éﬂ eStfffl 1lﬁegl )E%),hle loweﬁyl,g }ﬂanhOB%’ g né)?i?sp}lbramﬂw
cydizektdls.

As used 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.

As used herein "stable compound” and "stable structure” are meant to indicate a compound
that is 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.

Compounds of the invention further include hydrates and solvates.
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Exanpl es of an "effective amount” include anmounts that
enabl e i magi ng of anyl oid deposit(s) in vivo, that

wQ c@idoszscept abl e toxicity and bi oavail abi | it yp¢ BSE1088/050243
for pharmaceutical use, and/or prevent cell
degeneration and toxicity asgociated with fibril
formation. This invention also provides radiol abel ed
2-heteroaryl substituted benzothi ophene and

Thggﬂ%ﬂ‘[e (ARG Rl Rl | sx%i,rpcgg% ?&Leﬂicg W%&@eﬁnﬁ%ﬁioﬁn An

tic precursor co rom are
“isptbpman;edhbmtlhdm&hoﬂahehad” JThebetaliipaleredmblf” ot Héetputade amyloid

i.nventi on npy sed tq determ ne t esen
bir S EPBROMRAPGF HHBUREN TS BﬁemBP“%Qgéﬁ%%]F‘btﬂ%l where one or more
atoﬁf‘s&?@fcb(a%éd b&u@@tﬁﬁfeﬂ%@r a‘ﬁrat(QQ dyviag ﬁﬁ‘ atohf1€ b4 9miRGumber
brain, of an ani mal human. Anyl oi d deposit(s)

diffeneit dipen theiatchaimash o ltnaw rombed ypecsdly feyndah natyre (isg., naturally

oo 8 D hORUTTRRG R e Neb B e TP Py which

co&iad tHiOcleMenel ittt afidhdictt feprishdrideBrovitidn Wike iPmsehllpf
clinical synptons associ ated th a disease, disorder

OCIFINg dR@IMPYIBS caTReng Heetubstiiens o Apsan thes alg barefeed i@ ap “labeled”
or ﬁ’lg lfﬁéﬁ%J ‘{agle h&i huclﬁnéjpt o“%‘t%%?es ot P%”Z&l%lsl%a gé R0 g)% aﬁ[ed in

I oNn C arac |1 ze ep03| 1 on,
corﬁpoufhlas of ehgiprésaht 1AQ;ntiBﬁ\l\m:lﬁde§gm dfeatm linaey te QeSMSWﬁftéh as D for

honozygot es for the_apolipopreotein E4 allele,. The
deig Bl SO e PR P dahe e o theNpr Bsefte Gind: 'F. S,

36d1 oe '75@? ofy aTB/IJ OZBld 126116 POSHqS i e fo BE %ﬁ@er%o@ﬁﬁy a@fs@ﬁ)pwally

preférably ral n, of a patient. The present net
labebdpomgaemlchmfrthm ingemtéin reed ofilyao de tectted| vetgu dctmtatyle osotap to, or

har maceut ositji.on containing an i
b AGS A DRl o T R C R s Bl le G hepprticular
appmhh&ﬁaaﬁr nfetasdiahb %mﬁ?@mﬂmhe inQ@EntfonA AR S /K T ice ﬁ{é dérbon-

acce e water-soluble salt thereof, to a atlg
atoﬁd@ﬁtgg takbled ceprarafithe/tabeled compound may be constituted by “C

or other
carbon-isotopes in a fraction of the molecules. The radionuclide that is incorporated in the
instant radiolabeled compounds will depend on the specific application of that radiolabeled
compound. For example, for in vitro plaque or receptor labeling and competition assays,
compounds that incorporate *H, '*C, or '*I will generally be most useful. For in vivo

1317 75
I

imaging applications e, Be, B, F, 127, 191, Br, or "°Br will generally be most

useful.

Examples of an "effective amount” include amounts that enable imaging of amyloid
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

from which such are prepared.
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means that the anount of the detectabl e conpound that

is admnistered is sufficient to enabl e detection of
whroditosgg3of the conmpound to anyl oi d. An "i nagi POI/SE2008/050243

effective quantity"” nmeans that the anount of the

det ect abl e conpound that is adm nistered is sufficient

to enabl e i magi ng of binding of the conpound to

anyl oi d. The invention enpl oys anyl oi d probes which,

in conjunction with non-invasive neuroi magi ng

techni ques such as nmagnetic resonance spectroscopy
MdtiMdSfase i maging (M NI), or ganmma inmagi ng such as

positron em ssion tonography (PET) or single-photon
Thenompoumds odthe prednt iavagioa phy HeSRECT) detanendithe grdsonce, location

tif loid d ition in vivo. Th "in iy
andlezgionyt of Ghe o aigiaHg 0iC KGpes6) o B pREaR Bt oty kb dpefuding the
braff oA SnihBE oFRILRSE 1Ry 18fd &Bbﬁ%@' iﬁauﬁkﬁtvﬁ{h%ﬂf Whitation, deposit(s) of

substituted benzofuran or benzot hi ophene derivatives
APab dlsgng hedehporel sequéoe ofj anmykvid dengisiign t¢ hefalladicdt thomventive

emtted fr the organ or, area ,bei exani i'S .
cofBts By RTS8 oAU R BT AR g Gpsovs chinica
sythptbh akddciidohith @URbase] dicbrag dritofliEoh. BRUBvdn$ive compounds may

normal i zed to (for exanple, divided by) the total

ultispately g ubed tarisehend to dagnosen dishescsdinerdeimjcenditign chargeterized

oy G L R LB T8, PSS Tl D g

hohbsgide:sByr tha apslipopucin Bagillel:. t echni que wi t houtt he need
for correction by a second injection of an identica

uantity of .1 abel ed conmpound al on hth a | e excess. . .
Th% Pleﬁlrﬂd a(% élﬁlg give tﬂl n cgett%rg}l V\ﬁ:sgge RiG cg 31\{\41 iloclataoenn(?t{ aglgflm)é deeposr[s in
an 6AROHBEyY fed, PudlRBLy brhin, 8f AP1I¥at. The hedsehtahdthiodcdiiiiis

and nost preferably a human suspected of having o
adrgiadiatipn of rdetegiahlp quayitypf ¢ ghaymascytisaliomypositing cpytaming an
Ik a j ' | i Of. or i "
onSEHESHLA SRLLATE b LR A AU R LBSkogund o
pharsntapes|padepiablcavacrpditblesilahérgofs w 4 patleat. for detgrtable/quantity”
melfugsg Iatgtgle :eugggltfu{l]tfﬂ%n% e?gc%ab?é cgmhgou%a(%l?aet r1]st a ngll\tllies‘petrédo 1rs] 'suf]f-{gz?ent to

enable detection of binding of the compound to amyloid. An "imaging effective quantity”

means that the amount of the detectable compound that is administered is sufficient to

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.
The term "in vivo imaging", or “imaging”, refers to 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
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
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used will guide the selection of the radionuclide or

stabl e isotope. For instance, the radi onuclide chosen
wonms/1sse a type of decay detectable by a gi vBOT/SEPes/050243

of instrunment. Another consideration relates to the

half-1ife of the radionuclidg The half-life should be

| ong enough so that it is still detectable at the tine

of maxi num upt ake by the target, but short enough so

t I
e384 (6B APl U ELAD Por BT L RS BELBULPBompound
alodgt\nemaeldrgeﬁxn@;s gﬁtmlnbélahgxunqhmsmhummlllyhéﬁmgalmmlpound A
dlatlon e riate wave th i.s detected.
U?Q@Cﬁdag n@ﬁma Eﬁfﬂﬁg Eﬁaﬂﬁ"ﬁd’é"StB Eply awnamsiyestd of
havife dsh&fah. and PET. Pr ef erably, for SPECT detection,

the chosen radiolabel will lack a particul ate

em ssion, but will produce | ar ge nunber of otons .
Foy purgoses of #iodvacenagings p&@ twrs’o?fa @@Fﬂalée%sevmsw aV@HQb e is a major factor

in §e?é$'t19%§%?\len%ﬂell PQ? n%ta?lgé 'r&dh@ﬁbtﬁ@ﬁé&dﬂég aﬁ@mﬁ%?é"§ rhaﬁarly

such as "18F annihilate to formtwo
suig@henfar manyso U wthd; nbthodebéﬂnt: ®cesbyt mmmaﬁmmam af. instrument

use R Ot i ion R SaBleTj S Fopinstaccy o

radhdﬁ%dl’bgclﬁ)@&l AYaMHahE h e@el Ty RIBELDI Ty AL PR tpR DS instrument.
These conmpounds are to be used |n conj unction wt h

n nva € neuro ec
Anp Bil:\%{]:% Ira\é]rggé?l#t@gl n}gg l%r_lg&j E : g‘ﬁ? ,Q[%F)hgﬁg e should be
lonBRAbLSON BM iBR1sAN deRERAR M tftﬁ)g@ maﬁﬂ‘ﬁilmc‘h Qlkcelﬁgﬁn @tget, but

em ssion conmput ed tonography (SPECT). In accor
shawi ¢Ih1>ugh b thahthe obtatpes nhtesustamhbﬂmrumsyadlstm the mde@abeled

enz hene . .and f [ ane derivatives be .
comaifteat (R ToR" So E TR Fhar By Ml e
garﬁﬂﬁ@r@dlﬁﬂod STRO hSH#ESridtO Mclbnlth hededdcted. Vtehodo BP SRS imaging

may al so be radi ol abeled with, for exanple, 18F, 1 1C,
1nci;|51>ér butpggpot ligpited 20 SRR T miPET. 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

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-
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 general organic chemistry techniques known in the art. The
compounds may also be radiolabeled with, for example, ¥ 1, ™Br, "Br, or 'l for PET
by techniques well known in the art and are described by Fowler, J. and Wolf, A. in
“Positron Emisssion Tomography and Autoradiography” 391-450 (Raven Press, 1986).
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by techni ques well known in the art and are descri bed

by Fower, J . and WIf, A in "Positron Em sssion
wadommsgosaphy and Aut or adi ogr aphy” 391-450 ( RavePCHSERS8/050243

1986) . The conpounds nay al so be radi ol abel ed with 123l

and 131 | for SPECT by any ofg several techniques known

to the art. See, e.g., Kulkarni, Int. J . Rad. Appl.

& nst. (Part B) 18: 647 (1991). The conpounds may al so

T3 ERRLRL PSSR0 Bonde  POENTR CLelE OpPRREET 4D ofSevera

techmilya¢si knoemtts theoart. ivee,cdeicleulkngands Jt Rat. Apiph dkInstc (PanteB al 8: 647

(1958 T Bttty b4 dPlel3E) G5B g Lol Yuch s
TedffleAbmlg6i OVaRs| AHIERIRAHIIKC AbslifiEhs REIDELLd R f8L @G bind

anyl oi d deposits. Preparing radiol abel ed derivatives
suahfmdtel i9@neansdevaticktel mathout wndukexparimeregmn Hyomeex andhay skill in

the(zrgégg@?l?t ag'{ Q’élili(l:el_ta %@PI\EE%I%%%P%)L}?@OJ %?%qngb%g}i% j %)%({e_tezc% hmyloid
depobR® Phéhariag 2280 labaedlddidniv&t ofalc-oMNl &l vear kel &ith€art. See, for

&Bi ol ogy 24(6):485-98, (1997). In addition, the
exapapIAvEas Ay Buclpaddedisingis Riokpy 2068 224 £5199)1ya er al.
. wel ) ' ' .
RTINS § R TEasl L0 RS Bhe i
&Bivlofe 04 @xHp5-08, (1597t hesddiie, tHel coatpessdnhay berpbelndsvitf H, *C

he present invention nmay be used for the detection of.
am{ﬂ Jobeaehdsall oavpdo iang Sh@ﬁgg% {hggt, B AEiaRpTERS gy oid
plaBEPIONVERS artf 1:]3d@@hlloﬁgﬁ%\ﬁﬁlgtﬁp}hﬁﬂ&ﬁﬁﬁrepﬁﬁ&?sc@ﬂt dodpounds of the
ods of the p

etection of fluorescence. The net esent
preisent émtenton may basieed Hotleplesectet eCplatpios pogsentuiolirairro and post

nmagneti ¢ resonance spectyosco or puyposes .of in.
oA bR G TN TS0 Br ML aapy ek Binei BRELPE B delgiign of
flubesdedbe.i N magneti ¢ resonance spectroscopy include 19F

and 13C. Suitable radi oi sotopes for purposes of this

i nv ntiop include beta-emtters, gammaenmitters, :
Thf) geihods pi ‘g]ﬁipﬁsgptsmv%{w&n){narya%ﬁe ésrﬁtqué gtectq-li)]lgi)g nuclear magnetic
resbRHCO L SRUBRPy VPR ed 804 vibaRhgink3hd kpectroscopy. Elements

particularly useful in magnetic resonance spectroscopy include "°F and "C.

Suitable radioisotopes for purposes of this invention include beta-emitters, gamma-

120y 123y 131
1,21 B

emitters, positron-emitters, and x-ray emitters. These radioisotopes include

1251 8¢ ¢, Br, and °Br. Suitable stable isotopes for use in Magnetic Resonance

b b

Imaging (MRI) or Spectroscopy (MRS), according to this invention, include '°F and °C.
Suitable radioisotopes for in vitro quantification of amyloid in homogenates of biopsy or
post-mortem tissue include 1251 1C, and °H. The preferred radiolabels are "¢ and "F for
use in PET in vivo imaging, '’ 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

systemic and accomplished orally, parenterally, by inhalation spray, topically, rectally,
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1251, 18F, 1 1C, 75Br, and 76Br. Suitable stable

i sotopes for use in Magnetic Resonance I maging (MRl)
wo@r00spasTso oscopy (MRS), according to this invertT/oBE2008/050243

i nclude 19F and 13C. Suitabl e radioisotopes for in

vitro quantification of anylgd in honobgenates of

bi opsy or post-nortemtissue include 1251, 14C, and

3H. The preferred radiol abels are 1 1C and 18F for use

ey TR R i B 3 R R IR R Pl e

hereiovevlades sahgluta:rmwsg nhtroradusyetihederfabr intramusulaz, ingaperitoneal,

di.agnosti c es.can be utili ze .accordance with
intgaffjegal; prant % krar?rPPéra tﬁﬂl&bdﬂ%r%ﬁa arﬂgl IBIrERsaTAYS I GE AN 49 H
infi8Yn RehAGMasni stered by any means known to one of

ordinary skill in the art. For exanple, admnistration

to the ani mal. may or system ¢ and
The gxashpdmueation Bth%POI alf ¥y eREIdNE wen viaHarskarigrs including the

age BbGY Wefg‘ﬂp 'g@ﬁérhb’heaftﬁ‘ GhR lahd’ df%@&sﬁﬂt gatléﬁltlctﬁ@hét&mmatlor% of specific

vaginal Iy, or via an 1 nplanted ervoir
adthpastenve paictdass weeld beeodine tb mj' ogkest ardinent skl oude art.
i ntravenous, intraarterial, intranuscul ar,

DobOLARSh AL a<?}8é‘1' of dbBhT RHAY @k%{d%%fa%&md Omgﬂ(ﬁfda% of an

Intrastern intracrani a ntraosseous ectlon
invantdve crmﬁrqmunah ateashful fprehe invheivexacthodsdm oviestnrtatdiroent, the dose

levg Ot ng()V&l /1%92%%/ nt%@nggﬁ/ggygé%g@éﬁe%S g}é%g]t{ger@éke dose level
is a%BQt @'O ?P %/dta??o Puk ?'@tg/ké/tl‘a%/ @?&&raﬂbﬂﬁéﬁ &RPo@nesPBRIdokEClevel is
adm ni s i oh procedures woul d” be routine to any one
abaft Odrirgrdgy skithdut il 90 migékgadaty, Dose | evel s on the order
of about 0.001 ng/kg/day to about 10,000 ng/ kg/ day of

Thﬁé‘%éﬁg}’@&% Y&ePﬁ%%@%ﬂ@ﬁlﬁ nyﬁﬁﬁw\f élfxgcﬁ'y Hg%g?ﬁléglﬂgtggrtious factors,

In one e ment ose
incﬁl(ﬁ@lthrrgéﬂi(\g'fyctmyl thopasiblt tog @ity ok giedkaycific nomp@tﬂulmmployed the
| ev

di the d /
e Ha0N Vot @F&f‘ﬁl&&faﬁﬁu%wa% aigh et Re Phtisis iy MR Y adithistShtion: the
rat@l Qﬁ&cck&fbﬁ' the Y@M biRationBH @6 detvh bCaddRAMtratd 80 Typically, in vitro

dosage e?fect 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

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).

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
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The specific dose level for any particul ar patient
w Il vary dependi ng upon various factors, including
wo besacd7Bwi ty and the possible toxicity of thePepsEINN$/@s50243
conmpound enpl oyed; the age, body wei ght, genera
heal th, sex and diet of the patient; the tinme of
adm nistration; the rate of excretion; the drug
conbi nation; and the form of adm nistrati on.
the-li}{twfrﬁ@ahé(n 0 lgbéﬂt& &%leﬁﬁﬁ@ rﬁ&it? féadfn%%b' Hd?ol%e@é’d pal ﬁeteroaryl
use ance on e % doses™f
sutattutad lsdnlzahlo@henesmlddjeesoﬁimnalanmivemasjahgloai mla@[ngmgents
hel pful. The considerations for determ ning the proper
dose levels are well known in the art and within the
Skl||S of an ordlnar ph si cian. Any known
Moting lor Betesting doid i enwEE| ating the timng and

sequence of drug‘delfvery may be used and repeated as
Thisdgessian Jurthsr pravides atptbedvon deteptingyanylaidedeppsiees) in vitro

oG58 TP L T 4 AP O

cmﬁg@nﬂ(ﬁhmehﬂh@lﬁnﬁﬂhﬁﬁh@ﬂ@bﬁdﬁh@ahﬁ%ﬁdﬁbﬂﬂnﬁgmpﬁmmdﬁk;andﬁD

are nis ed to ap ani that i s suspected of
detﬁfamgﬂvg n%lngp ¢ Sppaynd togmdp lddi@%ﬁﬁ&%ﬂlhawélsawsease
di sorder or condition characterized by anyloid

Thel Bm@ﬁigtﬁl@nbe FaéctexeyilyemedrRé&nawh il thermgty ER@mplas ef dkeédtion means
man, | n_ another enbodi nent, conpounds and_net hods

mcmshe VHBOY LigHBHAR-ARICEICORIS Schniayss. predicsbsighisticlds %uorescence
e used as synthetlc

hwEFg%@?%gmﬁgyggﬂgﬁﬁggg§?ﬁgc|ncB?poration of | abel ed

nol ecul ar fragnents | eading to radi ol abel ed

2-heteroaryl substituted benzothi ophene and benzofuran

derivatives as anyloid inmagi ng agents. Method for
Phaatageyticalcomastions Deposits In vitro This invention

further provides a nethod for detecting anyloid
Thtﬁe@tﬁaﬂhp(l §yrthien pravides a@bﬁmacgum@l cqmpos@mmt coafirisga(l) an effective

amoun Iof¥1t feasstsolﬂg aneB Veagon%()furel ande(u ap e{’]rhlagéut%ra]llyll Q&%B‘[table carrier.

The composition may comprise one 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

agent(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,
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
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conpound, wherein the conmpound woul d bind any anyl oi d
deposit(s) in the tissue; and (ii) detecting binding
wobooshes7eonpound to anyl oid deposit(s) in the PCEHSE®IS/050243

The bi ndi ng nay be detected by any neans known in the
art. Exanples of detection mgans include, w thout
limtation, mcroscopic techniques, such as
bright-field, fluorescence, |aser-confocal and

nol ar | [ I c icak .

o B B O A R ran KRR RNops or 8) asal

admphdstrmgioeut i cal conposition conprising: (i) an
ef fective anmount of at |east one inventive conpound;

i stk By Bamh e e o5 BBt s onan

carﬁgfﬁ%‘ag{é hﬁ]?' ain}{/o?ﬁ%ﬁme%meﬁtl)énﬁ%&e.?* Eﬁl}tﬁesr)emﬂo?ﬂigéﬁ‘? (g
w thout Timtation one or re wetting agent(s

copdditesn, ROcap@se bf BihdinspeaneilRgo age sl M vivd,UbedpaBlei oT@rossing
agent (s), enulsifief%s?, di sintegrant(s), '

theg{%@qﬂ»—br@m Kagiicr, prrosdp¥igial yppreriatedostdetelmndg)r has a satisfactory

du]i%ﬁlgl? (r% %%ﬁ(ci%.)&h géﬁ%?&%ﬁ@h@%ﬁm@%et (?quIIFeL{ﬂ%lst%)ﬁgapgglgrises about 10 mg of
¢ . . i I .

38 AR Tk Shoul b o SR mPOLELORFRRT i

inveAtpetsnlobf plaRpeaeBolis coalaitih®@NaOr. suspensi on),
tabl et (for exanple, targeted for buccal, sublingua
or system c absorption), bolus, powder, granule, paste

Thé presenp phvicoaion Gnthicoprobales opmypesitidrscdmgabiagiarvoogwpsed ef formula
soft gelatin capsule, . th spr emul.si on and. .

1o, 88 prefihuR) B RSP CusERB R bk il P pipient
subcut aneous, intranuscul ar, intravenous or epidura
injection as, for exanple, a sterile solution,

The pepperr dnvsntion usihst pionisigs methods ef fregtinglogproysntiqgzyn Ap-related

' | i ion f : :
palbORE L PR BhbRla? Syt BLe T EpafinE ) BBy recive
ambonttdia cekipound df) formtilaaxy.agi nal or

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 medicament.

Some compounds of formula la and Ib may have stereogenic centres and/or geometric
isomeric centres (E£- and Z- isomers), and it is to be understood that the invention
encompasses all such optical isomers, enantiomers, diastereoisomers, atropisomers and

geometric isomers.

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

defined as well as to the salts thereof. Salts for use in pharmaceutical compositions will be
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intrarectal adm nistration as, for exanple, a pessary,

creamor foam (5) sublingual adm nistration; (6)
wo@easans7ani ni stration; (7) transdermal adm ni BCT/SE10081050243

or (8) nasal administration. In one enbodi nent, the

conposition is formul ated foy3 i ntravenous

adm nistration and the carrier includes a fluid and/or

a nutrient replenisher. In another enbodi ment the

Iy f .

phaﬁ‘ﬁﬁP&ﬁ gﬁll)ggc\?let)/tﬁplgﬁgl@ Iabﬁtargtfrelbs gé I’aﬁéﬁﬂ hgﬁé pr\’)dﬁ&on of the
cmhp@nﬂpbfﬁnmmbHMrier IS non- toxrc at appropriate dose

| evel s and/ or has a satisfactory duration of effect.

In yet anot her enbodi ment, the conposition conprises

- dy.f Fz1sToll)

Rl B IHTAR RELUE S RAT AL SH HSMimens, e
presentémtenton peividek cahp@hmis phédreubulf @rplacni@uticaly avedgtable salts,

The present nvent n further prov des co sition
ta“mii? Pl‘sr”rrgvo PISFUPYS MRArGOT) or Ushy Mrftcagpents glgtsome
emBhEnRHA! fﬁ@%?éé%ﬁﬁﬁbédloﬁ‘p?&@&e%Q'()ﬁlp@@ﬁ(fs' c%ﬁcrlb‘éﬂlhkh%m fRluse as as

exci pient. The present invention further provides
merdsainouls foftrqatieg i ptgvmtmrgraevbéhtalatgd pathglbgy elneoew further

S AR S oA T R e S

cer@aﬁp&iﬁﬂaupafngi@amyl Rerbditaryl B&e&faﬁﬁeﬁﬁlfrrha vendikared d46ddnRéd with
provi des a cogggund descri bed herein tfor use as a

cogrgldy cciarpementy VEChr ‘exldrrognifiye Auparmeni i Abaheines | israse, anemory
los§, Qa%ﬁty&ddeq%ﬁégf&lg%%&%%s i %Cigl th f{)lr%lﬁum?&uélge%g A él%\l%fdﬁgeneratwn

assbainedstigr Abyeinice dzemkel ésnannid/of migeionstulicCori o n@smentia of
centres (E- and Z- isoners), and it is to be
degengrabisg pagint PatSeRikedSIRASAL SeBile éﬁearrpaé%@mér assagipdqqd with

Pa&ﬂisbﬁ%'dléeé&”ﬁfo% desﬁ(}@ RIS pHlbRST &l BRAPASencration.

atropl soners

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
processes it is to be understood that, where appropriate, suitable protecting groups will be
attached to, and subsequently 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, for example, in “Protective Groups in Organic
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
by the molecule at that stage to the conditions or reagents employed in the transformation.

Such inherent incompatibilities, and ways to circumvent them by carrying out appropriate
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geonetric isonmers. The present invention relates to
the use of conmpounds of fornula |la as herei nbefore
waledosnest3@s well as to the salts thereof. SaltBCT/SE20085€50243
i n pharmaceutical conpositions will bepharnaceutically
acceptable salts, but other galts may be useful in the
production of the conpounds of fornula la. Conpounds
of the invention can be used as nedi canents. In sone
enbodi nents, the present invention provides conpounds
tramdfforheitions and synthetic plepy imeceaiibble ardey, aidicepiadilyeursiatstand to the
tautoners or in v zvo-hydrol ysabl e precursors thereof,
ong giillefsia theaivatipiganie syathesin Examples ﬁﬁgam%maélpn% #e given below,
an @G S e B TR R T3 s PR R e
gerficAPoURlort @kt iRRhRALOGNich kit BARB rindfibiiele BXRYIIFBNR Sferences
the "Ab-rel ated pat hol ogy i s Downs syndrone, a
anddesoyptoind cangicpeitdhys trasf@bratibnsary koicd imgomp@hénsive Organic
heredi tary ceregral henorr hage, a di sorder associ ated

Tragstopmataeyit 4 f8udqiodiunaieral Gy Qrepgrpdonsogiidigdedt. C- Larock,

| ' " i ' o :
WHSRRCHTRA bk 81 98, RSSO TR A it gpions e
desdiiB &P extDEIsUARGRNRY Meh@irya St @&k hidpRA“Mhitch’ sAh dABESEOrganic

di sease, denentia of m xed vascular origin, denentia

Chofustipgenecdt My . Sniigi, h, Mpick,- JobniWideyd&ihons (2001 seni‘Deganic
denentja, depentia.as i at j Par kj nson' .
Syificins and Eff o Bs Sy st ]rl:@bg%?aﬁ{ﬁih%ﬂ“eécfgf pwjcation of
int AR Aot A998 FAL AT BTt 9& QhmBlERAL A0 fizgnt
R R T B S TR e
chrogiap@iipty @h cotmmibBrolaingpthtd, Pedgstalifdiida, dssiatiod@hd liqeid-liquid
salts thereof. Throughout the follow ng description of
or snligHiguidedrmsten,whitk wilbbhecadihderderbentl byhe ongpleted in the art.
apprapri ate, i tabl rotecting gro wll be
g RS Ren  Suo i RSB ers oy 8 AR Fr i TbeRgert where defined
difFertQU¥hd RAGL b/ t@ﬂl‘ﬂeﬂaﬂfr@ F AR itRsht tdtRrature” 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

column chromatography” shall mean preparative chromatography on silica using an

organic solvent, or mixtures thereof, as mobile phase.

Abbreviations

Ac acetate;

atm atmosphere;

aq. aqueous;

Boc,0O di-tert-butyl dicarbonate;

DBU 1,8-diazobicyclo[5.4.0Jundec-7-ene
DME 1,2-dimethoxyethane;

DMA N,N-dimethylacetamide;

DMF N,N-dimethylformamide;



manner that will be readily understood by one skilled

in the art of organic synthesis. Conventional
w@easawBes for using such protecting groups, BST/SEI0D8/050243

as exanpl es of suitable protecting groups, are

descri bed, for exanple, in "frotective Goups in

Organic Synthesis", 3rd ed., TW Geen, PGM Wits,

W ey-Interscience, New York (1999). It is also to be
Dl\;mgerst 08’1%&1{3%11%;&&@”3““ mation of a group or

stituent 1'nto anot’her group or substituent by

dpethem cal lﬁhhlsﬁlhpmmhoqmm@ﬁ:rmoad:uct ed on any

(i)nter nmedi Ete or final product on the synthetic path

dard t FBYFacRRIC: product, in which the possible type
Et®ff transfgpqmtion is limted only by inherent

i ncompatibility of other functionalities carried by
Etxbhe nol edigthylegitert hat stage to the conditions or

reagents nf:)oyed in the transformati on. Such i nherent

mcon‘patlil%ul Ties, and ways to circunment them by
hefgar ryi ngh&dneappr opri at et ransf ormati ons and synthetic

steps in a suitable order, will be readily understood
he>to t he ofRXasi®)lled in the art of organic synthesis.

npl es n below, and it is
be un%lgflgtteg&gﬁ{nﬁg ?&@]ﬁ%ﬂgpesct?‘%r%%%ﬁt ransformati ons
Meﬁﬂ‘e not hdewdditeite;only to the generic groups or
substituents for which the transformations are
e@@én’pl i f 8an@def er ences and descri ptions on other
pSui tabl eo\t,errzﬁ@lftor mations are given in "Conprehensive
Organl c Transtformations - A Guide to Functional G oup
NB®r epar at Nemsthpsigathimdle, R C. Larock, W/ ey-VCH New

Yor 1999) ferences an descr tioons of .other
PadRPPGh o o Gl oy gL TG R b BpaBisdni:
nic rch's Advanced
Pd rbg)gm c s@gﬂ]aegﬁwdenm%to%?mﬁum dvhSm b Avanee
Pd@é%@z%l élyhl&r@‘i@lmzmﬂnf)oSphlne)p@ﬂfg:hwnc Synt hesi s, 2nd
GawHi I, (2002). Techni ques for
preBUr %lwca?regamweh}lpﬁ@rnedi ates and final products

PTBAc! ude pasluexanidfic agliy ai ght and reversed phase
chromat ogr aphy on columm or rotating plate,
Llrecryst al9oPsEMPSFUET stillation and |iquid-1iquid

r.m. reaction mixture;

sat. saturated;

TBAF tetrabutylammonium fluoride;
TFA trifluoroacetic acid;

THF tetrahydrofurane;

Tos tosylate;

OTf trifluoromethanesulfonate.

Preparation of Intermediates

Compounds of formula II - VI are useful intermediates in the preparation of compound of
formula Ia and Ib. Compounds of formula II - 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



or solid-liquid extraction, which will be readily
understood by the one skilled in the art. The
waledosnog7Bons of substituents and groups are asPCTISE2008/050243
formula la and Ib except where defined differently.
The terns "room tenperature'sg@and "anbi ent tenperature”
shal | nean, unl ess otherw se specified, a tenperature
between 16 and 25 0C. The term "refl ux" shall nean,
the% 1ﬁ§§)n9 Bpﬁ)%ﬁlql Swt ceclg’be Wed f?)fr?[{ %F}?& %{[ nach Hcﬁ%f formula
vent using a tenperature at or 's the
II -Dé] by tngnsporimations ortlhteochmtmld oSaibyiétntnts bt gnoapsu rSdeh[ s;ta’mqﬂes are
. m crowaves can be used for the heating of
g“@%EE Pon m xtures. The terns "flash chronatography" or
"flash colum chromat ography” shall nean preparative
chromat ography on silica using an organi c sol vent, or
m xtgres tpereof, as nobile phase. Abbreviations Ac
rfcet ; gt m at nosphere; aq. aqueous; BoC20
0 - di car bonat e; DBU
©0[5.4.0]undec-7-ene DME
&pxyethane DMA 7V, 7V-di met hyl acet am de; DM~
-di et hv! f or mami de : DVMSO di met hyl sul f oxi de; dppf
1 1 Hbls(dlpheny ho hL rr : > h
RS BT e ¢ BOHBL sy, EE N8B, ¢, 1, oTr

nol ;

O @)
2 (1 is Q1-10 according to claim 1
Y, = Br, CI, I, OTf, B(OH),, B(Oalkyl)z, Sn(n-Bu)s,
CHCH,, CCH
10
H
R1 Y,
R2 OH
H

(IV) Y3 = I, Br, CH,COCI

V)

15

1) Preparation of compounds of formula II in which Y| is B(Oalkyl), or B(OH),:
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Et 20 di et hyl et her; h hour(s); hep heptane; hex

hexane(s); HPLC high performance |iquid
wa@ boosmeg7egr aphy; MeCN acetonitrile; MeOH nmet hamOl/SEm081050243

over night; NBS N bronosuccinimde Pd(dppf)d 2 1,1

- bi s(di phenyl phosphi no) f err ogene) di chl oropal | adi un(11)

; Pd(dba) 2 bi s(di benzyli deneacetone) pal | adi un(0);

Pd( PPh3) 2C 2 di chl or obi s(tri phenyl phosphi ne) pal | adi um
Bnyeﬁgng {ﬂplcgtrg%%ﬂ@ﬁlgtb'eﬂs%ﬁﬁgﬁ Gith A aﬁg gﬁ&lcﬂﬁl@%ﬁﬂ {rﬁﬂéy‘l"bora‘[e

erature; r.m Ion~m xt ur

sutsaquentiatfalteateddyy aEBl@thychrblyajlsut yl ammnl um fl uori de; TFA

rc{ng Ig{;: cé?rrg?pao%ﬁfnlgcch?%{dgs bI(l)_Inﬁldtese tl(r)(? Hg doer[L erlt%sn ﬁl

catalysed borylation employing for example bis(pinacolato)diboran or dialkoxyboranes as

roug% palladium

reagents under palladium catalysis, using for example PdCl(dppf), or Pd(dba), with added
tricyclohexylphosphine, as catalysts, together with stochiometric amounts of a base such as
KOACc 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 ez al.
Tetrahedron 2001, 57, 9813; Murata et al. J. Org. Chem. 2000, 65, 164).

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

a.) Halogenation at the 2-position of benzofuran derivatives can be obtained with tert-
butyl lithium followed by treatment with I, to introduce the halogen (Zhang et al. J.
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 palladium-copper catalyzed reaction of compounds of formula IV with

trimethylsilylacetylene.
|

R1 | . Rf | ORI
JOGRE BB OSSR D O
R2 OH R2 ) | R2 o

H

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

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

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

3) Preparation of compounds of formula I in which Y; is Sn(n#-Bu);, Sn(Me); or SnPhs:

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



Orf trifiuoromethanesul fonate . Preparation of

I nt er medi ates Conpounds of fornula Il - VI are useful
WO niosnoszed ates in the preparation of conmpound PET/SE2008/050243
formula la and I b. Conpounds of formula Il - VI are

either commercially avail ablg or can be prepared from
either coomercially available, or in the literature
descri bed conpounds. For exanple, conpounds in which

Onﬁ’ﬁ%‘&)gg%ﬁoﬁdl ﬁafogel? S stiRﬁefdgzelng&_%fa\l}?,’ L wiRE ?155@19[2) ellg.oFrollowed

t ot he I'nitFfons-o or nmu can be use

t hby gueamhingpvizidna Sﬂ(ah@mmmm@no(Lif br. kb l_l’iborg. Wledb§hem., 2003,
trgEsf %matl ons or introduction of substituents or

ar p" Buch exanpl es are given below (I1) Yi =

b.) B O AsariB Q] 1 2o 1R r BN R onBrsubGhate bhereTEH llowed by
QL- 10 according to claiml1Y2 =Br, d, | , ot

B( @r)s2actafacian kyihy 2 Sn@kyl):BlL Y@ gertiadirls togktion (Einhorn ef al.

Pr at i 0 ounds of formula Il in which Yi is
B(%%iﬁs)]gﬁé’rf%%?ﬁ) By treating the corresponding

bensofuran with BuLi and quenching with trial kyl borate
subsequently foll owed by acidic hydrolysis. Fromthe
4) Risprraspioaiangpaaniioef leasulagy onithi¥s-Clilddides or
trifiates through palladi um catal ysed boryl ation
enpl oyi ng for exanpl e bis(pinacol at o) di boran or
The nall khkoyilde rdariesivas of eagpnings N demuiral V agh bpepirad y&i & four-step
usi ng for exanple PdC 2(dppf), or Pd(dba)2 w th added
procequry Mloghes FPEFRepHnabenzys alcghalt-yst s, toget her with
stochionetric anmounts of a base such as KOAc and NEt3
in solvents such as DVsO, DMF, DMVA or dioxan at a
tenpergture fromr.t. to 800C, alternatively
u
e :

ent I(%;“T Q"I Igivﬂvved BiNacigre. AYdrol ysis (Ishiyam
Tetrahedt 001, 9813; Mirata et al. J.
0
I

R1
R2 . em 2000, 65, 18%).

(i) SOCl,, THF; (i1) NaCN, DMF; (ii1) H2SO4, AcOH, H,0; (iv) SOCl,, CH,Cl,.
Chlorination using for example SOCI, followed by the introduction of a nitrile group.
Hydrolysis of the nitrile group to the carboxylic acid followed by treatment 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.

Rev. 2007, 107, 133).

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




10

15

20

2) Preparation of conpounds of fornmula Il in which Yi

i s hal ogen: a.) Hal ogenation at the 2-position of
wheozabsrsan derivatives can be obtai ned with teet/lEL09$/050243

lithiumfollowed by treatment with I to introduce the

hal ogen (Zhang et al. J. O g9 Chem 2002, 67, 7048).

b.) Fromthe corresponding nitro derivatives by

treatment with PBr at 175°C (Lin, S.-Y. et al.

Noléé% nga%m‘n lgég?ﬁgﬁtﬁg 1%9@1@ re er1 1ﬁyoff n‘hﬁg{(ﬁ@f\%&?{ﬁlﬂ Ia and Ib

aretglvandieﬂmlm | yl acetyl ene. (| ) Pd( Ph3P) 24 2/ Cul ,

Et 3NN CH3CN, (ii) TBAF; (iii) NBS Subsequent renoval of

the TMS protecting group and hal ogenation with for

; - I

D S B g PR (D with
Yoftde@Ha 11 in which Yi is Sn("-Bu)3, Sn(Me)3 or SnPh3:

a.) Introduction of a tinalkyl group can be achieved

t hrough hal ogen-netal exchange fromthe correspondi ng

Palltrdiirfl@gtalylded Beliplih@of Sy ARd £nd BHldroRarl i HaildtN 2 HOkGa dtibene
treatthe correspondi ng hal ogen substituted

pragueiz Htaimatiscly. the gibere prpdurhcege be obginedyd Wyitig reaction between

SRR S Balit Bofite il SBOE™ 1) el 2l 1 i o

with an al kyllithiumreagent on a substrate where Yi=H
foll owed by 5 transmstal | ation usi ng a Sn(@zl kyl ) 3dC
1984, 11,

gent af | ati (Ei nhorn~® .
8) . 4)*Pron of ounds _Qf IaIVW|thY
=CH codl o The“aciR chl ori de va I vés ot' conmpounds
of forrmula IV can be preparedNy afo r step

(||

(i) Palladium catalyst, base; (i1) epoxidation; (iii) mild acid.

Epoxidation of the stilbene intermediate followed by cyclisation under mildly acidic

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
Y2 = CCH:

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

Tetrahedron, 2006, 62, 4214).
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procedure fromthe correspondi ng benzyl alcohols. (i)
SOC 2, THF; (ii) NaCN, DMF;, (iii) H2SO4, AcCOH, HO

W@ oog/ 1828 2, CH2C 2. 5 Chlorination using for PEEAPI068/050243
SOCl 2 followed by the introduction of a nitrile group.
Hydrolysis of the nitrile grgup to the carboxylic acid
followed by treatnent with SOC 2 affords acid chloride
derivatives of formula IV (M D. Collini et al.,

Bi 0q Med. Chem Lett., 2004, 14, 4925). o 5)

@- pounds of RT\Q
] al v 4:3'2131 i ng
ormula Il 1" R1i odopheneds ™4 I V accordi ng
_to standard Sonogashira conditions (Yin, Y.;
(1) Pritaglaen sptalyst, Cubpaps. BMRev. 2007, 107, 133). Met hods
of Preparation of non-I| abel ed conpounds of fornula la
and I bNon-limting exanpl es of nmethods for the
prepar at i o(—'\; conmpounds of fornula la and Ib are
gi ven bel c@ 1) Preparation by palladi umcatal ysed
pIYng of internediates (1V) and (Il11) wth
, Pal | adi{im gat alRfsedxcoypl /--=\ styrenes
hk}/dr oxyaryl halides ge 3 @ | bene
produc‘?. Al ternatively, tRe stflb8ne product could be
. E%tﬁ ned by a Wttig reaction between the
@ é‘épondi ng phosphoni um broni de and al dehyde. (i)
Pal | adi um cat al yst, base; (ii) epoxidation; (iii) mld
acid. Epoxidation of the stilbene internediate

Whes|nicedade thsyeyeNsalips aan bindpesdbyrthe wsoofacgodd eatalystatr.t. ina

solvent such as Et,O or EtOH. The metal forms a n-complex with the alkyne which is then

transformed into a 6-complex upon nucleophilic attack of the oxygen and
protodemetalation affords the benzofuran product (V. Belting et al. Org. Lett., 2006, 8,
4489).

3) Preparation from intermediate (I1I):

A Freidel-Craft reaction between the appropriate Q and acetyl chloride derivatives of
formula III followed by deprotection, with for example pyridine hydrobromide, at high
temperature results in cyclisation and affords compounds of formula I (M. D. Collini et al.,

Bioorg. Med. Chem. Lett., 2004, 14, 4925).

(1) AlCl;, Q; (1) Pyridine hydrobromide, elevated temperature.

4) Preparation by palladium-catalysed cross-coupling of intermediates (II) and (I1I):
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conditions affords the benzofuran derivative (Aslam et

ah, Tetrahedron, 2006, 62, 4214). 2) Preparation by
w@adosaai7eonr cat al ysed cross-coupling of inter meERCHSE®08/050243

(I'V) and (111) wth Y2= CCH Wil st the cross-coupling

of ethylenes need further trgatnment to proceed to the

benzof uran product, cross-coupling under Sonogashira

condi tions of hydroxyaryl iodides and the nore
P 0 R e o PP sl of
intGtheddRb DY f¢rnjul PHI (cagl Y ChtBal y@ttriflala) withdssgniOrdy dr)esters of

TR e
Bugz)?. Abalfdddim Eﬁt_gslst slRe a@?&(ﬂg?ﬁgfzrﬁg Pﬁ(fﬁ’h?ﬂﬂ}s)lnﬁf bWt ihR®olvent

kyne which i$ then transtorned into a s-conpl ex upon
suahurs IR B tor IEKQHat & serkpavdtuted eege PO Q. Esadha et al. Tetrahedron 2002, 58,

os B FHPESTELRL PG P18 1A, U SR80 RGNS M.
Ché’;l;aeﬂﬂfzam’mf—mm intermediate (111): A Freidel-Craft
reacti on Between the appropriate Q and acetyl chloride

derivatives of fornula Il followed by deprotection,
with for exanple pyridine hydrgbrom de, at high
hads of Broparation ¢ led gompeynds of formulaa af f or ds

: - > - - i . | ' = :‘ . . s .
tn SRR RESar ol BiohdfclP oy 85 blsPhnp g on a1 A dhpounds
of fymiikhi I érolny oo abelet dengek ev attethetianparaatberomplas)ed for the
Preparation b al | adi cat al ysed cross-coupl j.ng of
anglogaus ﬁ%&rp&r@g%(cffla) eéﬁﬁ@%?%lﬁi’t)o% hagc UG %%{ff‘épéjﬁé% labeled
reapbtibiki n@hedhles! € coupling of aryl halides, or
pseudo- hal 1 des, of internediates of fornula Il (e.qg.

Y=d, Br, | or trifiate) with boronic acids or

g

Y gV O ct

Itis %}e?errﬁedotg introduce the label at a late stage of the synthesis toward compounds of
formula Ia, especially if the label is an isotope with relatively short half-life, such as ''C.
Most preferred is to do this introduction as the last synthetic step.

Several useful reagents, synthons or intermediates labeled with long-lived or non-
radioactive isotopes, including for example [2/3H]H2, [2/3H]CH3I, [13/14C]CH3I, [13/14C]CN',
[¥1C]CO, are commercially available and can, if needed, be further synthetically
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
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 Langstrém B. (2003) Handbook of nuclear
chemistry, edited by Vertes A., Nagy S., and Klenscar Z., Vol. 4, 119-165 for labeling for
PET-applications; Saljoughian et al. Synthesis 2002, 1781 for labeling with *H; McCarthy
et al. Curr. Pharm. Des. 2000, 6, 1057 for labeling with '*C.
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formula Il (e.g. Yi = B(OH) or B(GallCyl) ) or

stannanes of formula Il (e.g. Yi = Sn(n- Bu) ) . A
w@adosaai7aon cat al yst such as Pd(dppf)C 2 or Pd¢@PRE2008/050243

3)Ad2 may be used in a solvent 5 such as DVF or EtCH

at a tenperature of e.g. 80 pPC. (Kotha et al

Tet rahedron 2002, 55, 9633-9695; Suzuki J Organonet.

Chem 1999, 576, 147-168; Fugam et al. Top. Curr.

Chem 2002, 219, 87-130.) Methods of Preparation of

| abel ed conmpounds of fornmula la o In general, the sane
Degytableatatopaseasetul dostho dabdlifof ¢dnepomsdeofioymuolh [a as defined herein

abeIe nm s Of -.f or my| a fro - |, abel ed
inchEBoBRES BrPIf Rt Gr s des ! g e ket Byue i Thef ™ for
MI@IUz?}Jp%de%s e QﬁcP@Caferl’éte@ﬁo&n%Iv‘?t% aRy ﬁ‘os‘t RN-RAR YIS T, 1C
of _the corresponding | abel ed reagents o

and RtleThediostwssiul isotdpss for éfhetingdret &C.i M, rl%?a, & "Hrad|'Ybel
at a late stage of the synthesis toward conpounds of
formula la, especially if the label is an isotope with

Belod! ffllowel on-1shiink dBﬁJrEmbhsf &n pRU&RestBr therepaldhih of labeled
preferred is to do this introduction as the |ast

corgpetndapf forgulagla: Several useful reagents, synthons or
internedi ates | abeled with long-1lived or non
radi oactive isotopes, including for exanple [273H H2,
Cofnpédids@fiFdrmifld BradlTh GiBich chitBd hddiodN, amind- 13 Zr.hﬁﬁ]aﬂ@lZ group are

commercially avail ahle a can, if nee
usa?r}rﬁr?rérsogyﬁr éstand A-plis yrrl%grw%\@bwvl%%ﬂrsg @#&laﬂng agent,

suc%ya@gh@g] Bﬁﬂg dr trﬁﬁﬁ’g &b Héschﬁﬁc? &€ g\ie{nliblé l%taéﬁlgtg%l Applied

ort i ved | sotopes, suc 18F
Radienen attcblﬂotbpew(ﬁvcﬁbts%randfvtﬂtﬂusmed b)MchlClhaml 2003, 46, 2740, or

3. L.rapping,. R |y rther synthetic

[}ﬁﬁwggﬂPg¢’ ? § 3@46§I@%e desired reagent. The
generation and the synt heti ¢ mani pul ati ons of | abel ed
reagents and internediates, and the 5 use and

Foc¢ramipss. rthlee@nmoundre@féfomela da.dopdidhgmetols & loapd (Rieis ihgdioky (the
other 1s%y8rorr8n)e Br !:oarlg);?(;u%gs of formula Ib, in which one of R8 and R11 is hydroxy
(the other is hydrogen), or constitute precursors for labeling. When such a precursor is
treated with [''C]methyl iodide under basic condition, such as in the presence of potassium
carbonate, in a solvent such as DMSO, selective O-alkylation occurs in the presence of N-
nucleophiles, such as amino or aminomethyl, because of relatively higher reactivity of the
oxygen-atom after deprotonation, and thus in the formation of compounds of formula Ia
and Ib in which the OH-group has been transformed into the O['' C]CHs-group.
Compounds of formula Ib in which R8 or R11 is a protected (e.g. with TBDMS) hydroxy
group, Xg is N, and R10 is hydroxy, are useful precursors for labeling through O-alkylation
by use of ''C-methyl iodide in the presence of Ag,COs as a base (Shinzo K. Synth Comm

2006, 36, 1235).

The most preferred precursors for labeling by selective introduction of a ''C-methyl group
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
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nol ecules, is well known to the one skilled in the art
of radi o-synthesis and |l abeling and is reviewed in the
wo pdosneg7so e (Langstr 1/4met al. Acta Chem ScPOTISE2008/050243
1999, 53, 651). For additional references see for
exanple: Ali et al. Synthesifg 1996, 423 for |abeling
wi th hal ogens; Antoni G, Kihlberg T., and Langstr
1/4m B. (2003) Handbook of nuclear o chenmistry, edited

proeg VG RIS i6in LB o BRACHNEORERLopfrtic Mikigniht aroup from

alkgtatiah an&Sshouhegicfer20@2he stabBd udder nbabghdong basid ¢ondijons, under

Whhh@gg? 5?% &5\{ ﬁ@aw” fée{] %@eb%g%égg%%%e?ﬁ& 7&3{%&“

fulhﬁl’i’&ﬁ bNfs @Lflty Cﬂmﬁ%&g&n@gr&q{sn&ﬂcﬁnhﬁo&sfog ﬁf&ﬂ]ﬁﬁiodlféﬁ@h And
i nclude, fof use’in PET F, 75Br, 76

ren1@l, ard mall lgs@wm to BPRGET sk111@131n th‘ﬁ@{t’t 1@@mplesqu |pr0t_ectlve groups useful
forio R ARt BB ot Sl g s flgh Ty, bucis
limlte tdT@sdthH SBY twim clt6,04i BPR ok ﬂ DealkoRgmaihel dndlbutli8methylsilyl.
ln11231 19 3& anJ%?i%?%BglgﬁffglIo&;%gh ﬂlﬂtl uisimethylsily

Repmexalraf susionBrogstipe etoes sber ﬂl@ plkykgiopicyall keewh toot%e one skilled in
theI a?tbeﬁlldgg?lggmv\ﬁﬁlg%ﬁseogf sﬁ_%?f dp}o%ectl%) gpo%ﬁgguc‘c OJS tf ornul a

carry’a

butgidimeshly kill/1, irespmplcardagadny Iw1mraei¢mtrrﬁtansn fcqarceDsuchnd TBAF, or
/ V-al ky] ati on, respectlvel ,. Wwith al beled al k Iatlng

treaigisat Wlt% U@ker yaderbagip ﬁé’ﬂ‘HVPnﬁ i§disyealls sq V‘?I¥t1 Hich as éMSO i the

preg&g% ol ResH by Fi9a r&flp?otég \J%g&lp% s@flul Wtil &fn of an aromatlc

iation and Isotopes 2005, s et
N-H fundvledalitghgamst200ctid® alkglﬁﬁ@n inglude Sbﬂ]t 1wt hyditedadi S(EN(CHs)o,

SOt [ kB LB O3 B ARl S R RBY R

P(—JtS)BI%'nyIQSIJ‘tYlQ 'E:Qé&evmere 9[{ ar%ﬁﬁﬁ@ Hp&i%x%uﬂc%ﬁg ? dne,alnlafbmatlc N-H

one of R8 an I's hydroxy (the o
fumydmai@e rays SIWIt@@W'slMpmtectpﬁ REAUNSS @H@zlanon, if Qb’é‘bfﬁﬁgd towseene
pro% cglg? gfs éli)r%gu%co é—b{l@/l(&trn%%t ngr pvsrl](g glﬁfc len? ctllgg g#o%%s which
allPOtiasBiabEdus de-protection of both functionalities in one laboratory step by

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.e. 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.
Detectable isotopes that may be introduced this way include, but is not limited to ¥p B,
121, 12T and "'1 as described in for example Zhu et 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 ef al. J. Label Compd Radiopharm 1987, 24, 1143;
Strouphauer et al. Int. J. Appl. Radiat. Isot. 1984, 35, 787; Kortylevicz et al. J. Label
Compd Radiopharm 1994, 34, 1129; Khalaj et al. J. Label Compd Radiopharm 2001, 44,
235 and Rzeczotarski et al. J. Med. Chem. 1984, 27, 156.
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carbonate, in a solvent such as DMSO sel ective
O al kyl ati on occurs in the presence of Nnucl eophil es,

WG nais/1e853@ni no or am nonet hyl , because of rel apCwek3008/050243
hi gher reactivity of the oxygen-atom after
deprotonation, and thus in tfye formation of conpounds
of formula la and Ib in which the OH4 group has been
transforned into the Qp C] CH3-group. Conpounds of

o BT 8,0 b BB i
labbled rengynts acselts sedisplag@nentoSthe sridlloyltih-gbeipi asglesdribod ghfor example
Stugl B3 61 o GG (O THCR G BRSEm CAN | R FSPHE R €loiposoodsd

Chg‘[ﬁ Lét? 39h4, 1HS9AP Ty LS. rjemegr €Réth %0@ ieQnsh aﬂ?ﬁ:‘h’[ﬂég et al.
by selective introduction of a n G nmethyl group

ApprankIyoszQﬁn 58a$7é amdrﬁmxm d# Ji halwh ComptitRadraphemi WQly 44, 889.

o alk Iat i on etln nucl eo|
Th Syt PRGOS s o BB TR o BRRRE P ROR R b fos
corkdbp6idiRg &iC fayeled ﬁetb@é@%ﬂ@n@ﬁylk&eﬁextﬁ%s By déschbéd dlIbeexample
(frotectlve ro%f The function of theprotective grou%
Lidsgom; a4 af. i § asx Perkinoligns tlel®® 7t hid 1rand | Tadpmingn ¢f al. J. Label

Co&h&ﬁﬂad og)g%lmg gé’dﬁp 4]Zl Eée/ rﬁh& (Ptﬂl &%gtltﬁgﬂ%og}pgunds, in turn, are

eferr e Sta ueous

pre(f@llﬁiytplrﬁqmﬁad fooial ele adme@ﬂsmdhg ldafhsesr (ﬁq)setaid(b!dlﬁléi ®ticH & the triflates,
f [itated, but readlly renoved ot her neans after
by pietknpyrampethed sieppleiipg pallsdemm %%X%t 1y gagligupih theng

cmﬁ%@wn t%ﬁfg anh{lR! H tlFlQ | nddtg ngugeﬁngﬁg %ailkﬁﬁg ng@Jp' is

e one s

prqﬁer@blgmmvmygmwpsbwtybmm for prot ect| on of aromatic
hydr oxy- groups agai nst conpeting al kyl ati on incl ude,
but is not limted to, nethyl,

Coﬁl'p()ﬁﬁdsrﬂftf&ﬁﬁllﬁﬂt iﬁ/ IV\)H%ME? !E@%hg Ian aﬁJnka@%)fﬁﬁkﬂﬁh oA, preferably

-butyl di met hyl silyl. Renoval such protectlve
nByrSow 6as c@bon,ﬁ@ et X§ isatiirogeni (ﬁlewéllldr ikersbwn)t andt ) igmecthylamino,
dln’éel%%l}lg}l?,r%glgl o 5 gﬁ%ﬁyegrteas& aﬂl? g%?ggresgrﬁc Rr laEQngaV%?h Qil or "I by
iodobestaningliatBh Opdeioxidativé &fnd@tmlgm thetpr@ahc@sTtlabwilledd idlide according

fluoride ion source, such as TBAF, or
to the method described in, for example, in Zhuang et 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 et al. Appl. Rad. Isot. 2002, 57, 145. The aromatic ring on
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
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
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treatment with water under basic conditions in a
sui tabl e sol vent, such as DMSO in the presence of KOH
w@roostios7Bixanpl es of protective groups useful fPET/SE2008/050243
protection of an aromatic N-H functionality agai nst
conpeting al kylation includes but is not limted to,
SQ2N( CH3) 2, SQ2( p- net hyl ) phenyl, CO2CH2CO 3,
C2(CH2) 2Si (CH3) 2, -butyldinethylsilyl and P(=S)phenyl
18
Fﬁd;%xlpo ulﬁgtﬁ%\é@ﬁot? e@a‘?lgﬁé Bgﬁgéaér:folﬁa F]- Kzﬁ_ 1|gl DMSO under
midrawaté mmdlaluby as dessenbedmnl Karmedasi, M. mmi. dcLagtllad @ongptl. Rad.

| at i is preferre 0 use .one protective
20@» gﬁp‘?'} % Bidhe 3@maﬁ‘ﬁFWd’PH9e‘f’ﬁ‘§F‘ Bhq Gfving proipds B tiaded i more
cleB -8 diME a0 E&Hﬁﬁ'ed M&Qe&l LR o3 iU RRRMSes and pyrimidines, it
de-protection of both functionalities in one

is geabetnnot neededto dnypleyrpitopiremgroops fmeledeoplibe soniagn substitution

Compounds of fornula la or Ib, carrying an
to%ﬁ%ﬁ@f?c am no- group, are useful precursor for

| abeling by initial diazotation (i.e. transformation
of the am no-group into the N2 + npoiety), when

Coapprssrafderanuly ki, mbaeedQ byQ3.crdd b swisic Rﬁtmdtﬂi@ respectively, are
eit e? &%&igﬁ%%ﬁﬁlp Igechqgrrol EJTL od%e&oz[ &1 lﬁﬁ%%%p &nd cither or

ed nucl eo I'C’ feag s acco

bof,th)f XadandaX 4] ané &t amir}SS isetr&eh adok Quiit s pneel&sdsrh abr lmtaaym@ &ia
|ntroduced this way include, but is _nat I|n1ted to
nuejgphilyesgpmatiosybstiybion. lhfdurhermoreprefrsalils loped alpavig group that

QIS 04 St e 1 0280800 v

nu(Berphiild geomelbr @l facilitate @Hmahtogmpbut slé?aaiamphd?the ®85d r@ztion
hiro et al Label Conpd Radi opharm 1987,
Pr%i&ct o) elgtCPwm?&LPé?cué%orm Int. J . Appl. Radiat.
| sot. 1984, 35, 787; Kortylevicz et al. J . Labe
Conpd Radi opharm 1994, 34, 1129; Khalaj et al.
Combemdsccf ﬁw@%ﬂa dpWaich RS IR 1 14i4 2 P2®§Cta<ihﬂ3 g?ziéﬂéMSa hdoxy group

(th? 8thﬁ'u s hyflg)ge%)a cgﬂ?g}s é&g}f' ds or?\ﬁ{%%{ﬁpg a{]r? 8seq{1l precursors
fornadeD@g mathi fdbride bR use of either kryptoﬁx 2.2.2-["*F]fluoride complex
(Schirrmacher et al. J. Labelled Compd. Rad. 2001, 44, 627), or tetrabutylammonium
['*F]fluoride in CH3CN under heating (Hamacher ef al. 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 to the
one skilled in the art and include, but is not limited to bromo, iodo, OSO,CF3, OSO,CHj;
and OSO;phenyl.

Compounds of formula 1b, in which R8 is H, R11 is OSi(G3) 3 or OCH,G4, R10 is
N(CH3)CHO, N(CH;3)COCH3, 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 nucleophilic replacement of

the formal leaving groups R9 (' F. Dolle, Curr. Pharm. Design 2005, 11, 3221-3235).
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| abel ed reagents results in displacenent of the

trialkyltin-group as described in for exanple Stael ens
weto0al108730 . Label Conpd Radi opharm 2005, 48, 1PAT/SEmoses0243

et al. Bioorg. Med. Chem Lett. 2004, 14, 3963; Zhuang

et al. J . Med. Chem 2003, 46, 237, Fuchtner et al.

Appl . Rad. Isot. 2003, 58, 575 and Kao et al J . Label

Conpd Radi opharm 2001, 44, 889. The sane precursors

I f [ - ' :

A R B ) P R Y T EaT S e Baion of
labriet kypderds\odforveda hsyd@sctidnbbgroup trhmforexaiopt ef duidsker

1/ 4m et ..J . Ch Soc. Perkin ; 1 199 701
PO dh 5 ZM'é‘ﬁyléPOIgfr’?. anal_%gs W&Eir% E@in%&&ha@aéﬁﬂﬂ 01,
palfaﬂﬁun%%%}yz'efdlﬁléj ety ey Amatis g?%ﬂohﬂtﬁ@ dhieRIROYRASIded 8t iodides,

I
urn, are preferably prepared fromthe corresponding
trafprafiondwstabeatpyeestiobkizliicest suitaklh hakdasHer 1 inf thapesendoy! ["H]H,,

and Bl R OF RSP bR g IR Uo7 LRl s

199¢&tiBosRlkpgy is used, the trialkyltin-group is
preferably trinmethyltin or tributyltin. Conpounds of
formula Ib, which are carrying an aromatic trialkyltin

o gu referably Bu Sn, X6 is carbon, X7 or X8 is

—£¥¥¥¥§%g§2¥#ﬁb other is carbon), and ROis

BeltR! fylod®amambd sEidhyli@iing@xmhplEe bheotipoudtis oStk idhGon. All of
precursors for labeling with 1231 or 1251 b

thej bt ez digd gompauigsder theix ceragspoedieg ﬁ@ﬁl“ﬂﬁbé%@ apploghavhich are

I .1.0dj r di h t -
roBAF gy AP b AL AL 04255018 LG TR AR o
theBioalpetiZ@DBindidg,asB desdbed harynh. one of the heterocyclic

substituents in a precursor, is a |eaving group

sui tabl e for nucleophilic aromatic substitution, a

S Of¥icl eophil e, such as a hal ogeni de or cyani de,

A O e S PR AR A0 dghcnts
wesx@nphay dbeaingr sfactadns. RegetionRacke tysolly R00&dersn, indftmosphere

The aromatic ring on
of nitrogen or argon.

"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-ds as solvent. The residual solvent signal was used as reference. The following
reference signals were used: the middle line of DMSO-ds 8 2.50; the middle line of
CD;0D 6 3.31; CDCl; 8 7.26. In those instances where spectra were run in a mixture of

CDCl; and CD;0D, the reference was set to 3.31 ppm. All chemical shifts are in ppm on
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whi ch the di splacenent takes place is preferably

relatively electron-poor for a facile reaction, and
wo@iktiog7ber ef ore need to be substituted wi th aPCT/SE2008/050243

el ectron-w t hdrawi ng activating group such as cyano,

car bal dehyde or nitro. Usefuj; reactions, closely

related to nucl eophilic aromatic substitutions and

well known to the one skilled in the art, include the

enpl oynent of stochionmetric anmpbunts of copper-salts
thefdeitatsbege (3)tand chuecfineaspliafngeofltiadapieds asogpeaingnn tendcdidmgs (s:

use of palladiumcatalysis for the introduction of a p

singlef, sl doytdef. ¢ (rielg AoUprch & audtpleh 8y bropdsignaby ahpl e
Musacio et al. J . Label Conpd Radlopharn11997 34, 39

IHEQQ 1%%%}%@%5 |t \?% vcorﬁ%%}%@%ﬁ% %%dl 08 EQB R)Iﬁzg ?osr 'carbon-
13 'oﬁfar\ﬂaﬁ‘k&ﬁMercﬁ@@lmmwSpééﬁ@nﬁeh%é{ﬁgﬂ)ed@nh B ViaMe400 ATB

under m crowave irradi ation as descri bed in Karrankam
PF§iprebe. aAll dputergtedealyengs @rmpd tRaigall 0037 tad, 05879y | f

ST T B N e MO e creb e FpEBotp it enc
Byenzene, such as in 2-halo pyridines and pyrim dines,

it 5is generally not needed to enpl oy activating
groups for electrophilic aromati c substitution to take

DR veat TR an ArRrb BT R 8 a0 G Shepislergper i ot 1o M,

for'tﬁﬁt{rh rAgd af GO(IJM}H fkflpf)t%tonc BJ% pod WitIPABmnt GeoH SBIX ﬁrobehead with
sul phonat e ester, either or o both of X2 and X4,

Z-gindicts. Bndeexeplpd’ hﬁusmcérgewre ecerdsd on aphplepdissalyesbindBID. For

"1 ReRt sy BBl b BN Bady B b Pinalsd
multi}#ing aid ﬁfec[ihleid@f SEnfeFrRANMTMERingf 'QLighetcitmadtced Haymbdiheequency
reaction with the | abel ed nucleophile in order to

ratlpat@rqu Heanéih Hore10663 Lot ascadpgrta thegtesgiiptiondn %éﬂ%we@f al.J.
ChER2ESd. PBriRE PP f5RM kR unconsumed precursor. 5

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
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 spectrometer 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 NH4OAc
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 um (Waters) run at 1.0 mL/min (Alliance), or an Acquity UPLC™ BEH Cg
1.7 yum 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
an electrospray ion source (ES) operated in a positive or negative ion mode. The mass

spectrometer was scanned between m/z 100-1000 with a scan time of 0.3s.
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Compounds of fornula Ib, in which RBor R 1is a

protected (e.g. TBDVMS) hydroxy group (the other is
whyasages), and RIO is Q(CH2) 20Tos or NH( CH2) 2RIID'SE2088/€50243

useful precursors for labeling with fluorine by use of

either kryptofix 2.2.2-[ 18F¢ | uoride conpl ex

(Schirrmacher et al. J . Labelled Conpd. Rad. 2001,

44, 627), or tetrabutylammoniumo [18F]fluoride in CH

CN under heating (Hamacher et al. Appl. Radiat.

| sot opes 2002, 57, 853), as sources of nucleophilic

18F for nucl eophilic replacenent of the fornal | eavi ng

., Oh | b
P Gy SHOTFIOEREIY (RO L) PHe BhE GIEl PEdl Walho art
aut@ﬁ‘ihﬁd&ﬁbﬁ' @ﬁ’Ld@ C%QJZ émﬁﬁéd \Lvitﬁnatd%i‘ietaﬁag’ & Bror hlﬁfjﬁl mefs C8

phenyl . 5 Conpounds of formnula
columnv\,tﬁ? E BOR&m,sl OHLm RI2) &onsashﬁ@of &2 BasyspSTHizier cRIte@torS'un with

tw.emd\' ( e%%%olta f‘ocﬁ:@ f%a@a Ce?#/ {591%255@5&3{}&

mlPerdec #E@rﬁfgs Uf\)oﬁnd Iﬁ@es Eﬁzﬂﬂg & Brhih s el ffh%tlgﬂ( cORL66H. Column:
ryp of i X . fiuoride COlTp ex as source of

XBrigek eobwm@si:s mFOBBr ﬁu%osl 166 phrin| Gradscap witle MEEIN/615: DOl e

NP%@&"ZM ég]g‘é}&‘ ggﬁo‘é‘i%‘%)"fﬁ%’? :2% B o 0 Pa:rg} hods,

wel | known to the one skilled in the art, for
preparation of |abel ed conpounds of formula |a by
Mitrigniey e berainggraswer ferasksingr (rgatop Asitigfor ouSmab|Synthesizer Single-

1 1qQ,
ncl FERORGLE ply iy AU i@ 20 Moy (1
midrGvaes hfalidglwasperatrahont @Mrmtsct(ﬁveﬁ hblovih@des, onbe Bivtgl@slnitiator
or iodide transition-netal catalyzed substitution of
ygw%meénﬁaﬁ?%@pﬁ&mﬁwm@ regpenipended pugrogrve SiEy | and
pal | adi um catal yzed carbonyl ations with [11714C] CO
(Perry et al. Organonetallics
Precursors

The following examples are useful as precursors for the preparation of radio-labeled
compounds of formula Ia and display an ICso of more than 20 uM in the competition

binding assay described herein.

5-Methoxybenzofuran boronic acid

O OH
/
0 OH

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 for 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
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1994, 13, 3346). Compound exanpl es Bel ow foll ows a
nunmber of non-limting exanples of conpounds of the
wo noosnvs7em. Al |l of the bel ow exanplified conpoP@TISE2008/050243
their correspondi ng non-| abel ed anal ogs, which are not
sol ely precursors and thus ifidi cated to be such,
di splay an 1C50 of less than 20 MM in the conpetition
bi ndi ng assay descri bed herein. CGeneral Mthods All
sol vents used were anal ytical grade and commercially
aqueoas sailicn wahoxitaoies withl etiest] he \wegagicrlaydrivis lwashiskith fine, dried
reactions. Reactions were typicall {@ run under an inert

ovgt¥ieph é‘lr“éreéfanﬁw?mt?@aﬁteé ﬂméerrg@ﬁuuni affrd thetitlgegampound as a

beig BEASRE0 o PSR B Den Ty G SRR gRT B TR e

H)|6rg3qgg|pﬂ?z§ﬁg (41340, 13C probehead with Z-gradients,
using a BEST 215 I1quid handl er for sanple injection,

or on a Bruker DPX400 NWR spectroneter, operating at
MHz for proton, equipped wth a 5nm 4-nucl eus
5- @TM%@%&&%%HIP%’G&Y\H'EW“S nf-alji ents. Unl ess
specifically noted in the exanples, 1H spectra were
recorded at 400 Mz in DMSQd as sol vent. The residual
sol vent signal was used as reference. The follow ng
P were used: the mddle |ine of DVB(Od
L

(gﬁ of CD3CD d 3.31; CDCI3 d 7.26.
e spectra were run in a mxture
of ¢l , the reference was set to 3.3 1

ppm All chem cal shifts are in ppmonthe delta-scale
(d) and the fine splitting of the signals as appearing

SRS AR 0 g SO sty e 10
mn®dl), PA(PPh;3),Cl, (17 mg, 0.024 mmol) and NEt; (317 UL, 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 Na2SO4, filtered and
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)794(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
H) 3.78 (s, 3 H); MS m/z 242 (M+H).

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 I1Csq of less than 20 uM in

the competition binding assay described herein.

Example 1
5-(5-Methoxy-benzofuran-2-yl)-pyridine-2-carboxylic acid amide
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1H and 13C NWR spectra were recorded at 400 MHz for
proton and 100 MHz for carbon- 13 on a Varian Mercury
wEhaos/ 14080 NVR Spectroneter equi pped with a VarPerSEN08/050243
ATB PFG probe. All deuterated sol vents contai ned
typically 0.03%to 0.05% v/ vt etranmethylsilane, which
was used as the reference signal (set at d 0.00 for
both 1H and 13C). 3H spectra were recorded on a Bruker
DRX600 NMR Spectroneter, operating at 640 MHz for
|tritiun1and at 600 MHz for proton, equipped with a 5mm
O , ereqd Wi Oh Z-gradi ents. 1H decoupl ed 3H
dedf/on sanpl es di ssol ved in CD3OD.
& ref\erencing, a ghost reference
, asNEhl cul ated by multiplying the
frequency of internal TM5 in a 1H spectrumw th the
Larnnr frequency rati o between 3H and 1H (

}Q%ﬁy gggo r@ﬂ gfo%%galccﬁ] L th )1-?5 Sgrgo ch{i@eﬁ carjg@g@myge (1.0

R S AT 5 b T
20 289%iicranavELi. URE aeti0re Wieadiessd 35)40&@@01611(1%31 f Ogh@owave
quadr upol e or ZQ mass spectroneter. The nass

reasfpecftltemﬁeta@ci thmec@}qmtqm@sjwwheﬁ wath \@attglcandd%tﬁ)pwmmled under

vaGhaLS e s RE T Rrpout] 3Bt NTR Y e 3L T P Pagaa. 1 10
8.24%6r. %.8 J ‘{16) gg%dgﬁ%g BPECH h9 @ £ 993 (g?f‘ﬂ?‘?%otlﬁ{l YRAP3.82 (5. 3

scan ti he co
H)iespefacan® s set to 40 OC (Al liance) or 65 0C
(Acquity). A linear gradient was applied starting at
100% A (A: 10 M NH QAc in 5% MeCN) and ending at 100%
EXB :ZNBCN). The columm used was a X-Terra Ms C8, 3.0
==3.5 nm (Waters) run at 1.0 ni/mn (A liance), or

5- (ARG - b¥nidthfan-B5Y- S idine-2-carboxylic acid amide

HO 0]

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,Cly) (1.0 mL) was
added dropwise and the mixture was stirred for 2h at rt. The mixture was hydrolysed with
H,O followed by NaHCOj (sat. aq.). The resulting mixture was filtered, and the obtained
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 8 ppm 9.08 (d, 1 H) 8.33 (dd, 1 H)
8.20 (br.s., 1 H)7.97(d, 1 H) 7.61 (br.s., 1 H) 7.54 (s, 1 H) 7.47 (d, 1 H) 7.02 (d, 1 H)
6.85 (none, 1 H); MS m/z 255 (M+H).
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1.7 m2.1 x 50 mmrun at 1.2 nL/mn. Mass spectra

(ESM5) were recorded on a Waters MS consisting of an
wa@bdosaoszao 2795 (LC) and Waters M cromass ZQ deP@r/SEI00&050243

120 OC. The mass spectroneter was equi pped with an

el ectrospray ion source (ES)sjoperated in a positive or

negati ve i on node. The nmass spectroneter was scanned

between mz 100-1000 with a scan tine of

0. 3s. Preparative chromat ography (prep. HPLC) was run
xmm@ 3her of two Waters autopurification HPLCs: (1)

ui pped with a diode array detector and an XTerra M

6( gihogynhenzofusamgynpicotinppide (2) consisting of a ZQ

mass spectroneter detector run with ESI in positive

node at a capillary voltage of 3 kV and a cone voltage
| of 30 V, using mxed triggering, U and MS signal, to
Odetey( tioncrcol | ection. Colum: XBridge"

» 9 100 mm Gradients with

A10ACs MeCN) were used at a flowrate
. M dtwave heating was performed in
a Creator, Initiator or Snmth Synthesizer Singlenode
m crowave cavity producing continuous irradiation at

2450 MHz or m crowave heating was perfornmed on a CEM
5 rmth%«bénzq_f@mwh@@nm acgrh(la2 Bmsﬁ)aéévrompmpam@m@g‘/élt @mnagl),

palrifaeChi B Einet IR RER 6 ol by Sl B gk (A m
miBbREW Sl ThE ixtuRewR! SRANI I 86> Ofor N iR 11 Qﬁﬁ&%afave reactor. The
conpounds of fornula la and display an | C50 of nore

mittoenwXilndvtd, nhd steaiaedpetipithiomwads IWHSIhﬂQwﬂB sarded ErOAednd dried
herei n. 5-Methoxybenzofuran boronic aci

under vagru 19 atfrg, mezﬂtmomworo}éd( Eaag) sHeN MB)S g8 9ddddgl H) 8.42
A1 W Yo 95 35 3Q! 193017 &5 (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

6-(5-Hydroxy-benzofuran-2-yl)-nicotinamide

HO ®)

6-(5-Methoxy-benzofuran-2-yl)-nicotinamide (0.25 mmol) was mixed with CH,Cl, (3 mL)
at 0°C under argon atmosphere. BBr; (IM 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 dried at 40°C for 15h under vacuum (12 mg).
"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,1H)7.46(d, 1 H) 7.00 (d, 1 H) 6.83 (dd, 1 H); MS m/z 256 (M+H).
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met hoxybenzofuran (13.5 mmol) in dry THF (30 nL) at
-78°C. After Ih stirring at -78°C, triisopropyl borate
w@ 2008Q0sTB®| ) was added dropw se and the m xt urBCTEB2008/050243
stirred for another 20 min at -78°C. The dry ice bath
was renoved and HCO 2N (ag. 40 nL) was added and the
m xture allowed to warmto r.t. and then poured in
water (50 nlL). The resulti ngaqueous sol uti on was
extracted with ether, the organic |ayer was washed
with brine, dried over MgSO, filtered and
concentrated under vacuun1to afford the title conpound
ei ge powder (2.40 .1 NMRd ppm 8.49 (s, 2 H

l&#g-‘l@ tfley-Dehlptfpata 4 b Loyt 695 (dd, 1

5- (5- Met hoxy- benzof uran-2-yl)-pyri di n- 2- ol
5- met hoxybenzof uran boronic acid (230 ng, 1.2 mmol),
| 5- |odo 2- pyrldone (221 ng, 1.0 mol ), Pd(PPh 3)2d 2
""" ) qqd NEt 3 (317 nL, 2.4 nmmol) were
5 O Nin a 20 nL mcrowave vial. The
nas st\hrr éd at\J4OOC for 10 min in a mcrowave
for. “The soTVent was renmoved under vacuum wat er
was added and the solution was extracted with Et OAc.
The organic |layer was dried over Na2SO4, filtered and

S B T DR b RO UM T ATE 0

mnes ) PAEh; BE1,A 0004 hemSIP hhdINEZA3 M UL) WeteMVRed iPBOH L1EHL) in a
(br. s., 1 H 7.94 (dd, 1 H 7.88 (s, 1 H 7.44 (d, 1
20 H)L ml@gwavmlngquaﬁnugtu}q)W@; Bared @tjl40fC|-ﬁ))r 60 man {ncg micregyave

reaf oLy RSO o BRSO3 S5 D Qag%%%ctﬁﬁﬁ%mws
extPetddNBitth BUEAL ITOR- orélnllc ﬁ?ettxpa?s ReRUAWLX QZI Qs ifil'te%gd and concentrated

compounds, or thelf corfespondi ng non el ed anal ogs,
un&ﬂWﬁﬁnﬂiGhﬂ@hn&@h&hwuﬁwesqmﬁﬁbﬁbﬁpdmhﬁMSeHEM(G@Mﬁ@nImeuﬂe
be such, display an I C50 of |ess than

compound as a white sohd (100 mg). 'H NMR O 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

(d, 3 H); MS m/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
CH,Cl; (3 mL) 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
with H,O followed by NaHCOs (sat. aq.) solution. The resulting mixture was extracted

with EtOAc and the organic extracts were dried over Na,SO,. After filtration and
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the conpetition binding assay descri bed herein.
Exanple 1
WG 203AMaBMoXYy- benzof ur an- 2-yl ) - pyri di ne- 2- car bPEYBED08/050243
aci d am de5- nmet hoxybenzof uran boronic acid (1.2 nmol),
5- bronopyri di ne- 2- carboxam dg (1.0 mmol ), Pd(PPh3)2d 2
(0.024 mmol ) and NEt3 (317 nL) were mxed in EtOH (10
m.) in a 20 nL mcrowave vial. The m xture was stirred
at 1400C for 10 min in a mcrowave reactor, filtered,
cvapochtiohef greesolvent, &ieecm%mmﬁhﬂewlasvpdriﬁe\d@ty@remrﬂi@m to afford
and dried under vacuumto aff

the(titls Gegpound-pnvrhite priid @1 nee)( ai NMRE pgIE) 1‘5 @3?%% S(dpq H)

7. 8%. gdd, 7 L 18%539 9§9%1 %9’@8@ §54 ém,_& fﬁ,\(}éﬂs‘ . Dy 6:53%. 1 1)

2. 8(2%"?) H) 5&9@&@42(M+H

dr oxy- benzofuran 2-yl)-pyridine-2-carboxylic
aC|d anlde
5- (5- Met hoxy- benzof uran- 2-yl) - pyri di ne- 2- car boxyl i c
Ex m de (0.21 nnDI) mas n1xed Mﬁth CH2A 2 (3 nL) at

BE Min CHA2) (1.0
%?e&ggﬁ%aﬁi(gﬁga %‘?? I x ‘ure was stirred for
2h at rt. The mxture vvas hydrol ysed with H2O fol | owed
| by NaHCO3 (sat. aqg.). The resulting m xture was

flltered and the obtained precipitate was washed with
Fre solid was dried at 400C for 15h

u Nne title conpound (20 ng). 1H
NI CL*lH)833(dd 1H) 8.20 (br. s., 1
H) 'Ni)_ .61 (br. s., 1H) 7.54 (s, 1H 7.47

(d, 1H) 7. 02 (d, 1H) 6.85 (none, 1 H; M nlz 255

(M+H) . Exanpl e 3
5-RethokyVBEA@Un BERART 5 AN 22iMb)) (bl d-BaNHEL 1.0 1

e— rret%xyben%o?ur an boronic 1))ac(lg]d 1. %%m namine (1.0 mmol),

Pd@Phs e i0.024 mmeot) giel N Et; Q3 IThpll.) were mlxed in EtOH (10 mL) in 2 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 Na,SOy, filtered and the solvent removed under
vacuum. 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).

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

HO —
T
O N—N

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,Cl,, 1.0 mL) was added dropwise
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Pd(PPh3)2C1 2 (0.024 mmol) and NEt3 (317 nlL) were m xed

in EtOH (10 nL) in a 20 nL mcrowave vial. The m xture
woamsavs7se ed at 1400C for 10 min in a nm cr owavBeCT/SE2008/050243

reactor. The m xture was filtered, the obtained

precipitate was washed with g@ater and Et OAc and dri ed

under vacuumto afford the title conpound (85 ngy). 1H

NVR d ppm9.14 (d, 1 H 8.42 (dd, 1H) 7.97 - 8.25 (m

2 H 7.63 - 7.80 (m 2 H 7.58 (d, 1 H 7.22 (d, 1H
an®th@8nikdtle wis $thrrcdl B 21 st rt. A Hd)mixdse mag hPddlysdd-jth H,O followed by

Exarrpl e 4 6- Hy droxy-benzofur an-2-yl)-nicotinanm de

Napgl(G5.( %t%?gﬁg‘ﬁ%ﬁlﬂﬁlﬁﬁmﬁ YRy exrastediiE QA q mdie grgspic

extratc?,['sn\gerﬁepgé{\'I O@r@%ﬁm Aﬁer@& at O %V%Eoﬂ%;lo arfgtﬁ%l g)c%ec}lt the crude
mawrﬁp%§§um B ﬁEﬂr%ﬁMI@PM@% §ﬂfbrﬁrtﬁ@tlﬂ@éorﬁ§b@ﬁ abh- gemsw solid
ro

mxture was sed with H20O fol | owed
(8 mgat H MMR)S pfﬁhé) 2le($ul H) Ag4ntidxt th € 408, ¥ H) ﬂéﬁe{sj 1 Bna o6 (d, 1 H)
t he obtai_ned precipitate was washed with H20 and
6.5 o) 7178 (ol )RR (5P Tk VR MO AR5 undor
vacuum (12 ng). 1 NVR d ppm 9.11 (d, 1H) 8.38 (dd, 1H)
8.01 - 8.23 (m 2 H 7.63 - 7.76 (m 1H) 7.59 (s, 1H)
Exdmpfe ¢d, 1H) 7.00 (d, 1H) 6.83 (dd, 1 H); M5 mfz 256
. Exanple 5
[ 5-(5- I\/Ethoxy benzof uran-2-yl)-pyridin-2-yl]-nethylam

enzqf uran boronic acid (1.2 mol),
5(51‘8%‘% %BR%“ ingZ-FANPSXAMEe 1. 0 ol ), Pd(PPh3) 20l 2
(0.024 mml) and NEt3 (317 nL) were mxed in EtOH (10

) ina 20 nl mcr ve vial. The m xture was stirred
‘ ' 2a mcrowave reactor. The

' wacted with EtOAc. The organic
| ayer vvas dri ed over Na2SO, filtered and concentrated

2-Benzothienylboronic acid (1.8 mmol), 5-bromopyridine-2-carboxamide (1.2 mmol), 2M
K»>COs (2.4 mL), Pd(dppf)Cl, (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,SO,. 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
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 (sbr, 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
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under vacuum The crude substance was purified by

preparative HPLC to afford the title conpound as a
wovkiosaossed i d (100 ng). 1 NVR d ppm 8.53 (d, 1HCTSB208/050243

(dd, 1H) 7.44 (d, 1H 7.08 (d, 1H 7.04 (s, 1H 6.91

(d, 1H 6.81 (dd, 1H) 6.55 (¢ 1H) 3.78 (s, 3 H 2.83

(d, 3 H; Msmz 255 (MtH). Exanple 6

2- (6- Met hyl am no- pyri di n- 3-yl ) - benzof ur an- 5- ol

[ 5- (5- Met hoxy- benzof uran-2-yl ) -pyridi n-2-yl]-nmethyl am
2-Beaz¢irazdoromid geidveds] mmedy SvbrdmoShizithR 2 {carbwkimate (80@amol), 2M

under argon atnosphere.

BBr3 (IMin CH2A 2) (1.0 nl, .
K240g (3l MLhaad BH@BROdk 693 sneihyereraixgt g pléstegbat 80°C in DMF

irred for 2h at rt...The m.xture dr gl d wi
rorgborpfnt By b P8 A Ml YR FSH0 BIRRE. BAASD was
addc@3 kil J38d MniAiHE Snd\GSer8X MR GTI ke Wk Ro S LACanANFr B by reverse
organi c extracts were dried over Na2SO . After

phdsic [HRLAE {ocaffoad thevtifparoatpioond of a hie said/@nt me). NE NViRdEppm 9.18
material was purified by preparative HPLC to afford
(A (HD 146 (46 EhBb L 48 08 b d %ol 10 21N - THONR 215 MS
: (s, 1 H 850 (d, 1H) 7.81 (dd, 1 H 7.32 (d,
n”%@%&é;gé (s, 1H 6.81-6.94 (m 2 H 6.66 (dd, 1 H)
6.54 (d, 1 H 2.82 (d, 3 H; Msmz 241 (MtH). Exanple
7 6-(5- Met hoxy- benzof uran-2-yl)-pyridazi n-3-yl am ne
Exampi¢ hoxybenzof uran boronic acid 1.2 mmol),

- br onmp- 3- pyri dazi pam.ne. (1.0 )., Pd(PPh3)2C 2
2D o G O3 g o 1 Bt Od (10
m.) in a 20 nL mcrowave vial. The m xture was stirred
1400C for 10 min in a m crowave reactor. The
N under vacuum water was added and
extiracted wth Et CAc. The organic
SO, filtered and the sol vent

Benzofuran boronic acid (0.289 mmol), 2-bromo-6-methoxyimidazo[1,2-a]pyridine (0.263
mmol), Pd(dppf)Cl, (0.013 mmol) and K,COs (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)
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).
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vacuum The crude substance was purified by
preparative HPLC to afford the title conpound as a
wovkiosaossed i d (51 ng). 1H NVR d ppm 7. 77 (d, 1HCTSBED08/050243
(d, 1 H 7.35 (s, 1 H 7.19 (d, 1H 6.79 - 6.98 (m 2
H 6.72 (s, 2 H 3.80 (s, 34); MsS mz 242 (MtH).
Exanpl e 8 2-(6-Am no-pyri dazi n-3-yl)-benzof uran-5- ol
6- (5- Met hoxy- benzof uran- 2-yl ) - pyri dazi n- 3-yl am ne
(0.14 mol) was mxed with CH2A 2 (3 nL) at 00C under
Exampbnl2at nosphere. BBr3 (IMin CH2A 2, 1.0 nL) was
added dropwi seand the m xture was stirred for 2h at
2-(pFluangeS-methylpmingryHim- Zyhshemzofwran3-a f ol | owed by
NaHCO (sat. ag.). The resulting mxture was extracted
HoM th Et OAc and the organic extracts were dried over Na
fiNrdti on and evaporation of the solvent,
ril was purified by preparative HPLC to
afford the title compound as a yellow solid 5 (8 ng).
NVR d ppm 9.21 (s, 1H) 7.74 (d, 1H) 7.40 (d, 1H) 7.27

a) 5—%r07%5‘)2ﬂ09§p§ﬂdm1ﬁ}la@n&6 (d, 1H) 6.76 (dd, 1H 6.69
}-% 8 (MrH). Exanple 9 o
Nz ot hi en 2 yI ) pyri di ne- 2- car boxani de
2\Be zot hi enyl boronic acid (1.8 nmol),
Bro-N onbpyri di ne- 2-carboxam de (1.2 mmol ), 2M s K2CO3
(2.4 nm.), Pd(dppf)d 2 (0.12 nmol) were nmi xed and
stirred at 800C in DV for 3h. The reaction mxture
To el s PEALE0 ML b S 13 R tbh Whiediteia 4
myasdant aacite @.1 W 6. 4% timoEr ¥aicadddd el herrgaion nﬁxmmwhscooled to
re dried ov The oI vent was evaporated in
0-Nactd atseluam@ Omlwﬁ Yomtq2 %@n&lh@eﬁ%%a%@ wip added
e f c)
drog)gfﬁe )A%tﬁia gl?%atmﬁ@gégﬁ’fr&l ﬁl‘i’xtf'i‘lf v@a[s%%i%ﬁ t& gtpqus(g 8'3‘&%»‘[19 sﬁgi
hy@ogude @dldthIlH)as 8dded te a@gu@?_ths( pH ~5 dﬂ)l 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
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, CDCl;) &: 7.15 (d, I=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+1]"

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

_0 W

mﬂNHZ

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;3),Cl, (25.2 mg, 0.036 mmol) and Et;N (475.5 uL,
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
under reduced pressure and water was added (20 mL). The product was extracted with
ethyl acetate (30 mL). The organic layer was dried over Na;SO4 and concentrated in vacuo.

Purification of the crude product by flash column chromatography using 25 % ethyl acetate
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7.73 (s br, 1H) 7.54 - 7.37 (m 2 H,; M5 mz 255
(M+H). Exanple 10
wo2q08ABFBE of ur an- 2- yl ) pyri di ne- 2- car boxam de PCT/SE2008/050243
52- Benzof uranboronic acid (3.1 mol),
5- bronopyri di ne- 2- car boxam dg (3.7 mol ), 2M K2CO3
(ag., 6 nL) and Pd(dppf)d 2 (0.31 mmol) were m xed
and stirred at 800C in DMF for 2h. The reaction

A B BRSNS 5 ALt o o
offfwthltermle ?I/?@MaROMDG MH@l @@13p&r7| 58 @k;lmm Hey eH)sey @ (plhas;eo Hz,
Cto a or

IHQ 27 B %)IH)iﬁlﬂl(pléI)p%pAgl igz @&{z iﬂ) 68884@11 (lé@ 3?5@ 2H), 3.85 (s,
7.68 - 7.78 4 7.43 - 7.30
3H? é§]¥|SH?1/21%59(m Q\%Z (M+H) . Exarrpl(ren 11 IHZJ
2- (1 - benzof uran-2-yl)-6-met hoxyi m dazo [1, 2-a]

din enzof uran horonjc acid. (0.289 ).,
o B %tusﬁoo B4 ’f%d%;h@ﬁ%%‘%r%[ r yl)zwg]l%m-&’f-ﬂ@fwz%@ i s
d /2 (0.013 mmol ) and K2CO3 (aq.) were
at\y' 8C0C under argon for Ih. The

o {e Hhas allowed to cool to r.t. and brine
vvas added. The'weaction mxture was extracted with
CH2d 2 and the organic phase was filtered. The

Toaoclived mlutim ef 2-8nonoedH( unabdtoxy ednaddrapr2egi3pyadiaridy lahene (97 mg,
Sld urified r HPLC to afford t

0.376 praoly BrEre@ % @3)(5 "i%ﬂwge%&i&ﬁﬂ? thangg(1 mal), iowrd%hyde

(37_% @(ﬁuﬁ&h m%tetz@ 1%7@1’1_1 2 L) Iﬁgloq)rﬁnd]acefﬁc ac1c5(950 éJ.L7 0%l I(]fﬂol)zwere

add@ "ﬂhqreﬂ@ﬁm(ﬂ%xlﬂ)re w;as Ebuawpbfog 21]Z)urs at room temperature then NaCNBH3

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

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
mL). The organic layer was washed with water, dried over Na;SOy, filtered and
concentrated. The product was purified by flash column 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;) &: 7.64 (d, J=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,
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 /
J WA *
F

\
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,

BBr3; (1M solution in CH,Cl,, 0.568 mL, 0.568 mmol) was added dropwise. The reaction
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2- (6- Fl uor o- 5- et hyl am no- pyri di n- 2-yl ) - benzof uran-5-o0
| a) 6-Bronop-2-fluoro-pyridin-3-ylamne To a stirred
wa@ odogtiosTeo of 2-fl uoro-pyridi n-3-yl am ne (3.0 gPCRSEND8/050243
nmmol) in acetic acid (24 nL), sodium acetate (2.17 g,
26.46 mmol) was added. The rgaction m xture was cool ed
to 0-50C and a solution of bromne (1.37 nL, 26.74
mml) in acetic acid (8 m) was added dropwi se. After
mintuf¥OWEs Sttltllt%g &L 'hgﬁlrs g)toﬂ{ t%Fl nFQOTRAnd %S tillgn Boled to
aqueous sodi um hydroxi de sol ution was a ust
0°Q, ketupitt Gscalinon bhvertpnad solutivasvae ):(dldedc(ﬁ @mmmnh@tebgdtlng mixture
was washed wit

acetate The or th
Wa&ﬁ’ftéar"tedb‘?("%hglc%i“?néﬁﬂ Pgﬁﬁg}nzé rgf‘%lﬁl Fy&t Wagygshed with brine,

driEPH-E Naﬁ@@?ﬂld%@éntfa%blﬁﬁgr ROESIYr&surkNPurkfidaé6n BE ng%gﬁde
was purified by flash colum chromatography using 20%

pr(@uhtyhy f@shtchtomatcpgrmammg?& %feftlgd dcetate in hexane afforded the tltle

corggwn@@@z fd u dl Iq?j%1 y%nylr)]% rg ﬁcr&g)S &32%1‘13; as an off-

71 .,
whitgi)sw@sl:ld nlfig\ll(fgimgg M}? gJMETH[%N‘cBL A, )7 .82 80 16900 2H4) 1H), 7.28 (d,

J=87%Huol1d), 6 0(8E{ddreh=h6>59; Heh af Hﬂ)aﬁ A- (y,l MpgORdi.n=3 %IfézmlH)

O TR S or SRE o 1 o Sy TT BONCS 5P e 5B, 5

1.50 mmol ), Pd(PPh3)2C 2 (25.2 ng, 0.036 mmol) and
Et 3N (475.5 nmL, 3.41 mmol) were mixed in EtOH (10 nl)
Ex crowave vial. The reaction mxture was stirred
t |F eactor. The
gg?%@&?é?LQﬁI&R?ﬂ%ﬁyhﬁﬁhéga (ﬂ%gﬁﬁwﬁgﬁced pressure and
HOwgi+ leed (20 nL). The product was extracted
acgkate (30 nb). The organic |ayer was

‘ NeN SO and concentrated in vacuo.
Purificatimn of the crude product by flash col umm
chromat ogr aphy using 25 % ethyl acetatein hexane gave
4)Qiﬁpm@ﬁb&8V€5Wﬁ@Vm%%¥m@@hzofuran-2-y|)-pyridin-3-y|am
ne (268 ng) as an off-white SoHd1H NVR (400 MHz,
CDA 3) d: 7.58 (d, J=7.6 Hz, IH), 7.39 (d, J=9.0 Hz,

Br /l

Sy

F” N7 NH,

To a stirred solution of 6-fluoro-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,
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 % cthyl acetate in hexane to give 5-bromo-
6-fluoro-pyridin-2-ylamine (1.45 g) as a white solid. "H NMR (400 MHz,
CHLOROFORM-d) 6: 7.60 (t, J/=8.59 Hz, 1 H) 6.15 - 6.36 (m, 1 H) 4.58 (br. s., 2 H)
ESMS: m/z 193.34 [M+1]" for *'Br isotope

b) 6-Fluoro-5-(5-methoxy-benzofuran-2-yl)-pyridin-2-ylamine
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IH, 7.15 (m IH, 7.14 (s, IH, 7.04 (d, J=2.6 Hz,

IH, 6.88 (m IH, 3.95 (s, 2H), 3.85 (s, 3H). ESMs:
Woe®sa683617 [MH ] + ) PCT/SE2008/050243
[ 2- Fl uor o- 6- ( 5- met hoxy- benzof uran-2-yl)-pyridin-3-yl]-

met hyl -ami ne To a stirred sojoution of

2-fl uoro-6-(5-nmet hoxy-benzofuran-2-yl)-pyridin-3-ylam

ne (97 ng, 0.376 mmol) in a mxture of MeCH (2 nlL) and

gi chloroethane ( 1 nlL), formal dehyde (37% solution in
/vva N1 23 mml ) and acetic acid (50 i,

0. 8{mvy) ) added. The reaction mixture was

stirred fore2 hours at roomtenperature, then NaCNBH

(94 mg, 1.50 nmol) was added in one portion and the
5-Méthoxybegzomsin Gordnihagd (F30rm# 5 .20 mulod)s 5-bibr@of6e@edrd- @Rridin-2-

was then quenched by addition of water (2 nlL). The
ylapupgglofl @@;g,\ké}Oénm@Holyﬂé@Pbﬁdélp (Joetimee B 04+ Buaqly endaBgNt(BE7 uL,
2 B R B R AR P el ke ws
stirBd at 140G fordd naindtes one sndrowbedreacdibie The odlattes wase then removed

un&rﬁi chcggli%ésluféel, its hlifc;g%é% gfra]1§ %psrg%%tfigg (Jv% err] %ncl{j alierbgoc?u%t %oas extracted

with21y1 48tz ST eorBRTD OX¥r RENERUNRPNG;90,) fiRk¥kcl dhdeGickhirated in
nmet hyl am ne (3577 ng) as an off-white solid. 1 NWR

vaquéORuriidatioCDC B crgte pro@yt by flash-@l@midehrohidjqgraph38ising,25 % ethyl

=8.98 Hz, | 7. 09 IH), . 7.03 (d, J=2.3 L LH),
acchg Regie g eSSl Semphs-ph k- lifriduyahide 130
mg?g%ﬂlb !;Emﬂiié)?’s%i&d?ﬂN(vﬁ( (409 MHE) cHBOROKSRM3H)5: 82594 £ H¢m, 1 H)
7.38(0.6/81 390 0- 15 DRy, alrril 96 Hhy f iHDI GO Dy V33 b2 bizof ) &rieEdd,

ti | ut i i

T4 e S T B R O P SRS §13 Tgedp L y1 1

met hylamne (31 ng, 0.1 14mol) in dichl oronmethane (3

nm.) at OOC under nitrogen atnosphere, BBr3 (IM
¢) Kok lypr &b (Fedhoxgtbenzairge @ -yi-pyiodiBeRy ihvatbpmigecid dereduiyl ester

dropwi se. The reggtionm xture was stirred for 1.5

/tbgur at\ r oci_i en,\?erciﬁr e. The mixture was then cool ed

o) N H

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, 1M 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
mixture was stirred for 2 hours at room temperature. EtOAc and saturated aqueous
NaHCO; were added and the layers were separated. The organic layer was washed with
brine, dried over Na,SO,, 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,
CHLOROFORM-d) 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, J/=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)
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O0C, saturated sodi um bi carbonate sol uti on was added
(5 nm) and the resulting m xture was extracted wth
walcailias7eoret hane (50 nl). The organi c | ayer waBCTaBive050243
with brine, dried over Na SO and concentrated under
reduced pressure. Purificatign of the crude product by
flash chromat ography using 30 % ethyl acetate in
hexane afforded the title conmpound
2-(6-fluoro-5-nethyl am no-pyridi n-2-yl)-benzofuran-5-0
| (22 ng) as an offwhite solid. 1H NVR (400 MHz,
METHANOL- d4) d: 7.62 (d J=7.90 FE IFD 7.28 (d,
d) ?@%qom 'jz('é rgg)r? ?56218 k- %_—él -}9'())/ in- ?6)/177 @Tt}g)é Cd\lj%l?glé’lj tert-butyl
estér 34 Hz, 1H), 2.87 (s, 3H). ESVB: nfz 259. 47 [MH ] +
Exanpl e 13
2- (2 Fluoro 6- metqyl am no- pyri di n-3-yl ) - benzof uran-5-0
, 0 pyridin-2-ylamne To a stirred
ro/pyridin-2-ylamn (1.0 g, 8.93
nmo ' grohitrile (50 mL), protected fromlight
and under ﬁ:trogen atnnsphere N—bronnsuccininide

ToSifet Sotuior St PBiokar B Bt bt R 38 ig i yoagpamic
aci@m@-butwbsst@ddedn@nch tshamst)iih DMB (5'88.) 600 tC gd éflolﬁlg,3026

hours. The volatlles were renmoved under reduce
mrgle&E despaiisipntin eile vasieddedaad the reswddnpupiticasisyirmed &yn 0

. r 04 -
muglﬁ%sl; :Weatfé‘)h t1 cp’&é f’)l% ]'F]Lgxane og)g\?a\l/sgtﬁgg%cﬁfgh aﬁﬁ tl% stl/rolﬁg Wg’socoﬁ%nued
for@0frhinated apf;bbhﬂﬂeﬁrpt?ra}ﬂiranlkdtﬁtl(ﬁﬁhl portiohs aSNaH \(hi ing, 8.06 intnol, 57%

d1sm:1|);1l>)lg/l1?q_ gﬂr)?e%él Igghﬂnlpdq:i% 54“%{9 %%mniogngrg aﬂ"ledﬁasmhg gqlgltzlon was
st1%§[1?:‘ﬁog glrl%d\t/lgh' %e r"éa&ﬂfnorﬁly %.Eé r\;}zag E%ﬁ?@%tfl Wart)eyrr(i’i aan) and t e I?noduct
wagl eﬁi’Wdh@lﬂy bbplzaattatcaihb organicdayr ivchs (\@Sﬁedml,th Ilmﬁ@ drled over

Nagg?)) }iltersed %{1 ggﬁc%h{rgtlél rP%rﬁ%ann (ng tﬁe crude product by flash column

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, J=9.37 Hz, 1 H) 7.14 (s, 1 H) 7.06 (d, J/=2.34 Hz, 1 H) 6.92 (d, J/=8.98 Hz, 1 H)
3.86(s,3H)3.43(s,3H) 1.56 (s,9H)

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

N\
g N\
F

/
IR
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
under nitrogen atmosphere, BBr3; (1M solution in CH,Cly, 0.92 mL, 0.92 mmol) was added
dropwise. 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
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ylamne (191 ng, 1.00 mmol), Pd(PPh3)2C 2 (16.8 ny,
0.024 mmol ) and Et3N (317 nlL, 2.27 mmol) were mxed in
wER@s1¢s780 L) in a mcrowave vial. The reacti OPCT/BRI008/@50243
was stirred at 1400C for 15 minutes in a mcrowave
reactor. The volatiles were gjhen renoved under reduced
pressure, the residue was suspended in water and the
product was extracted with ethyl acetate. The organic
r eF Nah . :
o R MR LA L PP sRt) i SR REE R ST A SHol in
cthgbdagtate. dhe onghagaagh yetiswixbed 5/1%bemhyépaamalyatdeied over Na;SOs,
hexane
fltgeg; eIl sSromatpeBRlEdHsioe 9P Y B erckioinyespe to
givid§ 2%%@4&8—)6 Iﬁ&h?lﬁnf?ﬁ(f ngﬂlfl-% Z)ﬂ?bérgzof&aﬁ\lmlgf@@ Iﬂéil%ts a off white

soltdz "H NMR (40@M}w MEJT:HA%)IHm) & 8HJ)2 (61 7 (127 (11:%&29 Hz lH)

6. 9ﬂz,z(E°Jf9,3D461i§ ggr)(fgﬁ (cg 92351 %z gﬁéé%(og?ddgﬁ% ( )dz 3432185 6.43 .

=490, FLosong: fin( B3R X YEDARZAFUBN22Y ) PYT i di n-2-y1] -

carbam c aci'd tert-butyl ester To a stlrred sol ution

of

6-f I upr o- 5- ( 5- met hoxy- benzof uran-2-yl)-pyridin-2-ylam
—w&% ng, 0.853 mml) in THF (10 nL) at 0 OC NaHVDS
2-(6¥1ud20-5Lmethyen e yridiM3s@)-BehTukdn-JloF) was added and

stirred for 15 m nutes. Is was foll owed by addition

of di-tert-butyl dicarbonate (262 ng, 1.2 mmol) in THF

(5 nL) over aneriod of 5 mnutes. The reaction

udn xture was syirred for 2 hours at room tenperature.
d gar rg\:@? aqueous NaHCO 3 were added and the

p ®d. The organi ¢ | ayer was washed

W t ied over Na2SO, filtered, and

concentrat ed under reduced pressure. The crude product

was purified by flash colum chromat ography using 10 %
a) &Bnygino-defBraav-@yiidinhexlangnd o gi ve title conpound (81 ny)
gras_an pff-white solid. 1H NVR (400 MHz, CHLOROFORM t/)
| 1 - 8.3 (m 1H 7.93 (dd, J=8.60, 1.56 Hz, 1H)
g,

2
To a solution of 3-fluoro-pyridin-2-ylamine (1.0g, 8.92 mmol) in 300 mL of acetonitrile,
NBS (794 mg, 4.46 mmol) 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 1 hour. The
additional portion of NBS (794 mg, 4.46 mmol) was added at 0°C and the solution was
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 extracted with EtOAc (3
x 40 mL). The combined organic extracts were washed with brine (2 x 50mL), dried over
MgSO, 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
g). 'H NMR (400 MHz, CHLOROFORM-d) & ppm 7.93 (d, J=1.56 Hz, 1 H) 7.37 (dd,
J=9.76, 1.95 Hz, 1 H) 4.63 (br. s., 2 H)



10

15

20

25

J=8.99 Hz, 1
7.06 (d, J=2.7 :
wakdosB0830 (s, 3 H 1
[ 6- Fl uoro-5-(5-neth
nmet hyl - car bam ¢ aci
sol ution of
[ 6-fl uoro-5-(5-nmet hoxy-benzofuran-2-yl)-pyridin-2-yl]-
carbamc acid tert-butyl ester (78 ng, 0.218 mmwol) in
DMF (5 nL) at 0 0OC, NaH ( 11 ng, 0.26 nmmol, 57%

b) Oi-Brewes B-ghnvorapwidip-wdscaddeid andrerhluplesurti ng m xture
was stirred for 10 m nutes. Methyl iodide (15 ni, 0.24
nmol ) was then added and the stirring was conti nued

Br{ 0L 30Fm nutes at roomtenperature. Additional
pprtifons of NaH ( 11 ng, 0.26 mmol, 57% di spersion in
ONWY ,qB&IEt hyl iodide (15 nL, 0.24 mol) were added
and the solution was stirred for |hour. The reaction

To & s$tuiof o\f\@sor&ﬁsncmﬁowyhbmmymmﬁé M-y, EPSIminlye) R ctoo mL)
was extracted with et g/a acet at e. he organic | aye

wanadiods DDl (1M b e, O amlaa B Thrsolaton whp birsedag zeimesly for
15 FRRGELAAALE ookl BoL TR 3 810 05 bl GEHGSRBRIHES BY) was added

to the rée¥ameiabifeas clelg otvlet bEmeangauntC.(Be rﬁ@tloﬁSmaﬁure was then

off-white solid. 1 NVR (400 MHz, CHLOROFORM t/) d:
wagnerh{o_ rogm-gempefatuggjptiretr prioprsgnd pvas guepehed ﬂgth?%aHEOs 1

7 d - X
T e e R I e
Thépreahic extracts were dried over MgSO4 and concentrated in vacuo. The residue was
puq%ﬁéfﬁﬁygﬁg)?a:g%ﬁgﬁl ! F(X{"I%gh fuli) Kerxlaglle [[10 gwg t121e cgn%&fn%r(%ﬁo mg? asa
wh#g is%]llicfj @H%ﬁR(éomﬂg?t HIRE é@bﬁl\@g{) 3 Ipf)k%% Egrgbrdé n- ﬁ) yk§1dd,

carbam ¢ aci utyI
J=9tﬁ‘hl1)95 Hzdi Hhb6pdbethadd 1(B0(sp@ H)at OOC under nltrogen
at nosphere, BBr (IMsolutionin CHdO , 0.92 nL, 0.92
mol ) was added dropw se. The reaction m xture was

¢) BLBFFRA3FoF PRLRIDSL AL R ABERIY B 1Al M8 - cool ed

Br\F
.

N lilBoc

H 7.16

7 1H) 7.10 (d, J=3.52 Hz, 1 H
4 He

(s,

H 6.92 (dd, J=8.99, 2.74 Hz,

5 (s, 9 HdJ) PCT/SE2008/050243
y-benzof uran-2-yl)-pyridin-2-yl]-

1
.5
OX
d tert-byjyl ester To a stirred

To a solution of (5-bromo-3-fluoro-pyridin-2-yl)-carbamic acid tert-butyl ester (600mg,
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 (180uL, 2.88 mmol) was
added. After 30 minutes, the reaction mixture was quenched with NH,4Cl1 (saturated
aqueous solution) and the product was extracted with EtOAc (3 x 40 mL). The combined
organic extracts were washed with water, dried over MgSO, and concentrated in vacuo.
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) d ppm
8.23 (d, J=1.95 Hz, 1 H) 7.52 (dd, J=8.59, 1.95 Hz, 1 H) 3.22 (s, 3 H) 1.37 (s, 9 H)
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to OOC. Saturated sodi um bi carbonate sol uti on was
added and the resulting m xture wasextracted
waendpsaemrent |y with 5 % net hanol in di chl or omret hemysEmNL050243
with 5% nethanol in ethyl acetate. The organic | ayers
were washed with brine separggtely , dried over Na SO,
filtered, concentrated and flash chromatographed using
30 % ethyl acetate in hexane to give )
2- (2-fluoro-6-nethyl am no-pyridi n-3-yl)-benzof uran-5-o0
l (19.9 ng) as a off white 5 solid. 1H NWR (400 MHz,
d) KEF%WA(ﬁ-rdeth&y%néaﬁ/rdnlrﬂ-yl)%y@'ﬂirzéﬁyl]&ﬂ@hﬁ&ab‘hamib id tert-butyl
90 (d, J=2.34 Hz, IH), 6.77 (d, J=3.51 Hz, IH), 6.70
eS’frdd J=8.59, 2.34 Hz, |H), 6.43 (dd, J=8.59, 1.95 Hz,
IH, 2.89 (s, 3H). ESM5: mz 259A [M+H] + Exanple 14

N{gdcarri no- pyri di n-3-yl ) -benzof uran-5-0
: fluoro-pyridin-2-ylamne To a solution
of 3- fluoro pyridin-2-ylamne (1.0g, 8.92 nmmol) in 300
To m_degassqt@:tl@tmrt ofi(p-droms3-flwgd- pbrgdm42-§tt3 methylycaneesnia deid dert-butyl

e Qe 0T bt BRUT LT oS Bt PG b RO AR by 2

mrRd]), RSt 8 HREIAE 4Ui& (()i9qrm No4Amolh hﬁld@m& nal, mntnh@l') The
of NBS (794 ng, 4.4 was added at C and

reagiodruwhoHirwagn 20nistoway e deaator fook) mowtpspal e, The Qlatlles were

Th
rentp s F 8 s s bl Sl B B TR e "
chtﬁﬁﬁd)\g@dph%@mg)q‘o%lﬁ@@c it HeRarke (QRBtAiBtide 6’&11?&)‘1(1 (Tfm?m%) as a white

rrbl ned organi c extracts were washed bri ne

Solﬁbﬁﬂ)NMBr(ﬁé@NH% CWE@@M@&% Sonty 6% (hri 1 IVACUS0 Sdr Well.71

nepPHlg B o RAIE | ATRDT e o M Rabd s S To e 398 s 5

H)3: ﬁr(@me?iﬂBlGQ OO RYISMK:Dr 2359 anme 1 1. 2 25 g). NWR
(400 MHz, ORMt/) d ppm 7.93 (d, J=I .56 Hz, 1
H)737(dd 3976 1.95 Hz, 1H) 4.63 (br. s., 2 Hb)

o PRI fﬂhgz%?naoy;r .53 Yo fAnpRT © aci d

HO

N\ \ /—NHMe
0] N

To a solution of [3-fluoro-5-(5-methoxy-benzofuran-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
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.

"H NMR (400 MHz, METHANOL-d,) 8 ppm 8.31 (br. s, 1 H) 7.68 (dd, J=12.10, 1.95 Hz,
1 H)7.29 (d, J/=8.59 Hz, 1 H) 6.86 - 6.94 (m, 2 H) 6.72 (dd, J=8.78, 2.54 Hz, 1 H) 2.99 (s,
3 H). ESMS: m/z 259.41 (M+1)
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To a solution of 5-brono-3-fluoro-pyridin-2-ylamne
(1.2 g, 6.28 mmol) in THF (100 nlL) was added NaHVDS
W@ bddsitos73HF, 6.2 nlL) at OOC. The sol uti on was BCT/RE®AS/050243
vigorously for 15 minutes (turned green). BoC O (1.3
g, 5.95 mmol) dissolved in T (5 nL) was added to the
reaction mxture slowy over 30 mnutes at QOC. The
reaction mxture was then warned to roomtenperature,
stirred for 5 hours and was quenched wi th NaHCO
Bidlsgitalreatidgdicaqueous sol ution, 40 nlL). The product was
extracted with EtOAc (3 x 40nL). The organic extracts .
ThoEllovang exmprises MgoaIsahas eRspRa i e aoawporAds and s refgreed to in the
texkggli duye has. li.lcl‘a'tgdi %‘rjre? Oﬁl‘ginotna e using 3-10% EtOAc in
Xane-t'o give t°8 Ao Sand™ (500 ng) as . awhite
solid. 1H NWR (400 MHz, CHLOROFORMt/) d 8.29 (br

HO s 7.58=(dd, /J=9. 370 1,95 Hz, 1H) 6.8 . s., 1
53/ @ N C) N
( - 3-YHor'd- pyri di n- - ffet carbani ¢ acid

tert-butylg ester N NBoc To a solution of
( 5- br ono- 3- f | uor o- pyri di n- 2-yl ) - cdFb%ni ¢ aci d

Cofinf G5 4 S0P O T B O v
assap/edpefimen@snslidst red vigorously for 10 minutes at COC

and Mel (180ni, 2.88 mmol) was added. After 30
m nutes, the reaction m xture was quenched with NH C

ngsaturaéeg.azueous sol ution) and the product was
ORIRENIG %t OAc (3 x 40 nl). The conbined organic
CofphiR&t ﬁnM\ﬁg Sval@ehsdnd ihh 834@1}&!'%B Gk PHaRY ﬁ!éi}pé%%@g?f&%ﬁ 1-40 in

concentrated 1 n"vacuo. The residue was puriti
2.7BiN oA eI |BEB (ug aBethbr W-EbEAG ridiolixgxd méeh ao afchtokd) irt plesphate
conpound (470 ng) as a white solid. IH NVR (400 MHz,
yadding vapapgcogertitiopspf nasradioactivegompogpds

bufpy:

orié_ﬁglily Eligsso'lée%’ in ]Dl\%gOH%he Elnjr_ll)din?é'n%?‘(tu(rg’ Wag’ inl_cgibeilt'ecig Zor (3%’mi% at room

tenkperdthidOfoPoRed By VRO VittREBA Oind sBbkscdudtth il ¥y WikRing tWick with 1
net hyl -carbam € acid tert-butyl

% Triton-X100. Scintillation fluid was thereafter added to the collected AP 1-40 on the

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 uM
human synthetic AB 1-40 fibrils in phosphate buffer pH 7.5, or buffer alone as control, was
incubated with 9 nM of a *H-labeled radioligand 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 AP
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.
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30

ester To a degassed sol ution of
(5-brono-3-fluoro-pyridin-2-yl)-nmethyl-carbamc acid
wo esosAsTBy|l ester (310 ng, 1.01 mol) in Et OH 2ADSE0)8/050243
wer e added Pd(PPh 3)2C 2 (142 ng, 0.20 nmol),
bezof uran boronic acid (291 gyy, 1.52mol) and Et N
(283 nL, 2.03mmol ). The reaction was stirred in a
m crowave reactor for 30 mnutes at 1000C. The
vol atil es were renoved under reduced pressure and the
In viesiratbeamaarpunididsed by flash col um chromat ogr aphy
using 10% Et QAc .in hexane to obtain tit|e conpound )
Br2(111 SPAsHYC adier hv gaminasteagion gvas ﬂptemme@ Hpat jpagns using cassette dosing.

Folf gy BRTG e fiybla o piogyah Byl SunotFlagy 2 ana 30
mifut&3af{edthe disthgdB1to 20 8fn blain donntBuiBR ritfos, ahdPercbne 68 total of
3 H 1.46 (s, 9 H. ESMS: mz 359.41 (M+ 1) e)
inj&t¢dbddsk aera2 Bamsefbhyd mrhraio; pyieicdlontaisdy The bempafndrcaneGHmations
To a . sol ution of

I
werexdalerpipes-by. ylysistd prsic B itpiedRloss Jaes by gy ersss-phase

oSO SRR R Bt b e
was added at -780C. The reaction m xture was all owed

to warmto roomtenperature and the stirring was
YIg redoifl plaqlig s human tALD br afesariditenm gauie mabe by
: addi tion of saturated. aqu HCO 3 and the
Sl piggRted pEn ssct pat (19! irwﬂéef’oé@sfga@égwme. Wefpeollected at the
' gl oy.ern .
ERLE PSR S Gy N MO0 any, 20pp, froman
corbiyale&imk &7 LM ToinCivts ADgpadiefts EhOACohtfol ShBjettAvdre oBfafreddrom a
2- (5-fluoro-6-net hyl am no-pyridin-3-yl)-benzofuran-5-0
Dufch(tgyuafgpnkas a white solid. 1 NVR (400 MHz,
METHANCL-”) d ppm 8.31 (br. s, 1 H) 7.68 (dd, J=12.10,
1.95 Hz, 1 H 7.29 (d, J=8.59 Hz, 1H) 6.86 - 6.94 (m

Sedidih werdFrefndfbatdFBr 38 mifuefatiBomttthp@a®Pe 1550 mM Tris HCI (pH

7.4) in the presence or absence of 1 uM PIB. Sections were transferred to buffer

containing tritium-labeled compound (1 nM) with or without PIB (1 uM) and incubated for
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
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

quantified using Image-J (NIH). 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
trittum labeled compound of the present invention, or a tritium labeled reference

compound via the tail vein. In one type of experiment, the animals were rapidly
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3 H. ESMs: mlz 259.41 (Mt 1)Biol ogical exanples The
foll ow ng conpounds were used as conparative conpounds
wanahsaosg3o eferred to in the text bel ow by theiPCT/SE2008/050243
i ndi cated correspondi ng nanmes. PIB [ 3H] Pl B Conpounds
of the present invention werg tested in one or several
of the foll ow ng assays/ experinents/studies:
Conpetition binding assay Conpetition binding was
performed in 384-well FB filter plates using synthetic
andAtheflizeOwithn isdfldomah aid {hpiRitd hantyamotusraftdHedneingd
radi ol i gand when so nentioned) .in phaosphate buffer at
adrgiyistragon plm&dl i IAgnoEeY oS obsweEmepaighyersgiven I mCiof a

col B 8% S ROUAE Rty B} 6P po g
aftérQQMiASHRAMAIBIARSs wedd feRWRE] BYd Brasdauptd %&Me’i&d &Y.ic@NBrains were
subsequentially by washing twice with % Triton- Xl OO
secBonett (101pam )i ionhd ¢arochl ptese thide dafet eff thadaieting ithhaecryostat, thaw-
coll ected Ab 1-40 on the filter plate, and the
moypted gt sugeritosemisgensars Bidss ArhyrfEed ol i gand ([ 3H PI B
or anot her 3H abel ed radi ol i gand) was neasured using
1450 M crobeta from Perki nEl ner. Dissociation
MBI die STBRddSto [pEifRLe! 1BE iDL SX EEJUNE MeBn VK& iR ehb QiR dstialion
96-wel | pol ypropyl ene deep well plates. 2 mM human
wegytheieeft¢renaiioyedd o selbetiviely ieduqehobptat edivattiaty lpr¢ls; oB¢-half of

ICTAL A KU I AL R
folﬁ).wréfd%& LA LRIRELAY gf °%k)) dQOEEQ& felr XL MBS WER rtltle(?ldﬁiﬁaried in
ifferent tine points, by the addition of an equa

frood fnfan ORied anwk i beligithse @ sRoivadlanf triting aRiaRRtwere exposed to
invention, or a reference conpound (10 ' .
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 vitro

Specific bindning was determined according to the competion binding assay described
herein. The determined ICsy’s in the competion binding assays (using [’HJPIB as

radioligand) of compounds of the present invention are shown in Table 1.

Table 1. ICsq’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



mv), in 4 %DVSO i n phosphate buffer at pH 7.5. The
radi oactivity still bound to the Ab 1-40 fibrils at
wo besaost3of the incubation was detected on FB PCT/EEI088/050243
after filtration in a Brandel apparatus using a wash
buffer containing 0.1 % Tritpn-XIOO In vivo rat brain
entry studies Brain exposure after i.v admnistration
was determned in rat brains using cassette dosing.
Four different conpounds were dosed foll owed by plasm
and brain sanpling at 2 and 30 mnutes after the
dosing. 2 to 30 mn brain concentration ratios, and
5'(%@9@8%{'56@28f St al of i ngected dose after 2 nmins
yl)p&ﬁMMZ-bg}b(g{aﬁfid%’ were cal cul ated. The conpound _
oncentrations were determ ned by analysis of protein
preci pitated plasma sanpl es by reversed-phase liquid
chr omat ogr aphy coupled to a el ectrospray tandem nmass
ectrometer. Bindin to anyloid plagues in post-nortem
6'(%8%?{yﬂt968?°$‘i‘rﬁ’§2'and transgqic nice brains
y|)r@oitiﬁia¢ﬁigg)ynt ed brain sections (10 mm from APP/ PS1
transgenic mce were collected at the |level of the
| ateral septum (bregna + 0.98 mm see Paxi nos and
Franklin, 2001). Human cortical sections (7 nmm from
5-(5-mpirddp- 1phradintis2and 1 control subj ect were obtai ned
froma Dutch tissue bank.6@ections were preincubated
YDRYEFInBYHCFHPREGIES at room tenperature in 50 M Tris HA
(pH 7.4) in the presence or absence of 1 mM PIB.
Sections were transferred to buffer containing
tritiuml abel ed compound ( 1 nM with or without PIB (
5-(3-matbxyanpenzobaty@dN-f or 30 m nutes at room
tenperature. Incubation w&8 term nated by 3
meghyiRwEiZ-pvee 10 minute rinses in buffer ( 100 foll owed
by a rapid rinse in distilled water ( 10C). Sections
were air dried in front of a fan. Dried sections and
plastic tritium standards (Amersham m croscal es- 3H)
wer e apposed to phosphoi mage plates (Fuji) in a
6-(zasthert ebemefuerposed

912
ylpyridazin-3-amine
2-(1-benzofuran-2-yl)-6-

361
methoxyimidazo[1,2-a]pyridine
5-(1-benzothien-2-yl)pyridine-2-

30
carboxamide
5-(1-benzofuran-2-yl)pyridine-2-

19

carboxamide



overni ght. The follow ng norning, the imge pl ates
were processed with a Fuji phospoi mager (BAS 2500)

w@i2008goBAS Reader software. The resulting i mageCTaB2008/050243

converted to TIF format using Aida software, optim zed
wi th Adobe Photoshop (v 8.0)ggand quantified using
Image-J (NIH). Data were statistically anal yzed usi ng
Excel. Binding in APP/PS1 nouse brain after conpound
adm ni stration in-vivo Naluve, awake m ce were
restrai ned and intravenously infused via the tail vein
Wth either a tritiumlabel ed conpound of the present
6-(-AeAT bReNZgHE % i ti um | ghel ed reference conpound via
yl)rﬁ&ﬁnatn%é ~vein. In one type of experiment, the animals
were rapidl yanesthetized with isofluorane and
decapitated twenty m nutes after conpound
admnistration ( 1 nCi). In another type of
experinment, mce were given 1nCi of a conmpound and
2-(Gramisorieathéyy-red and de%%)' tated at a tinepoint of
beraBrraG Qr 80 minutes aft “lédm' nistration. Brains were
renoved and frozen with powdered dry ice. Brains were
sectioned (10 nm in the coronal plane at the |evel of
the striatumwi th a cryostat, thawrunted onto
r L Cr e slides and air-dried. Methods
z(ig@?%%ggﬁﬁgmén%tp?rﬁn&gg t he ihkpagi ng of bound Iigand after
yl)-bénz¥iuked-5a6lm ni strati on were thereafter enployed. To
sel ectively reduce unbound radi oactivity |evels,
one-half of the sections were rinsed (3 X 10 m nut es)
incold (1°C) Tris buffer (50 mM pH7.4) followed by a
2-(2-apra6metiymino-pyodia3{ 1°C) dei oni zed water. Sections
were then air dried in frdft of a fan. R nsed as well
y)-BenzaifaNes®d sections and tritium standards were
exposed to phosphoi mage pl ates (Fuji). Phosphoi nage
pl ates were processed with a Fujifilm BAS- 2500
hosphoi mager usi_nrg BAS Reader software. Biol ogical
2'(%&%{]&‘8?@”9&?‘)’ mino-pyridin-3- 2

yl)-benzofuran-5-ol
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Characterization of specific binding of novel
2-heteroaryl substituted benzot hi ophene and
wheozabsrsBane derivatives to Ab anyloid fibril SPCTISEI008/a50243
Speci fic bindning was deternm ned according to the
conpetion binding assay desgg bed herein. The
determned 1Cso's in the conpetion bindi ng assays
(using [3H PIB as radioligand) of conpounds of the
present invention are shown in Table 1. Table 1.
Cldigso' s obt ai ned of exenplified conpounds of the
present invention when tested in the conpetion binding
assay NAME | C50 (nh@
h Ianlno idin-3-yl]-1- 46
%mgguﬁgﬁ% %§°f§ 1?ony 1- benzofuran-2- 6 1
yI)pyrldlne 2- carboxan1de 6- ( 5- hydr oxy- 1- benzof ur an- 2-
43 yW ni cot,i nam de 5-(5-hydroxy-1-benzofuran-2- 600
yl)p ridi ng-2- car boxam de
R y-1-benzof uran-2-yl)-N- 66

N—a

wherein

R1 is selected from H, halo, methyl, C,s fluoroalkyl, C;.; alkyleneOC,_; alkyl,

Ci.3 alkyleneOC, 3 fluorolkyl, C;; alkyleneNH,, C;_; alkyleneNHC, 3 alkyl, C3
alkyleneN(C, alkyl),, C;_3 alkyleneNHC,_; fluoroalkyl, C, alkyleneN(C,_; fluoroalkyl),,
Ci.3 alkyleneN(C,.; alkyl)C, 3 fluoroalkyl, hydroxy, methoxy, C;_s fluoroalkoxy, C;.s
alkylthio, C;_s fluoroalkylthio, amino, NHC, 5 alkyl, NHC,_; fluoroalkyl, N(C,_; alkyl),,
N(C,; alkyl)C, 5 fluoroalkyl, NH(CO)C,; alkyl, NH(CO)C,_; fluoroalkyl, NH(CO)C,_;
alkoxy, NH(CO)C,; fluoroalkoxy, NHSO,C, alkyl, NHSO,C,; fluoroalkyl, (CO)C,.;
alkyl, (CO)C,; fluoroalkyl, (CO)C,; alkoxy, (CO)Ci.; fluoroalkoxy, (CO)NH,,
(CO)NHC 3 alkyl, (CO)NHC,; fluoroalkyl, (CO)N(C,; alkyl),, (CO)N(C;; alkyl)C.3
fluoroalkyl, (CO)N(Ca alkylene), (CO)N(C. fluoroalkylene), cyano, SO,NHC, 3
fluoroalkyl, nitro and SO;NHy;

R2 is selected from H, halo, methyl, C, s fluoroalkyl, C;; alkyleneOC_; alkyl,

Ci.3 alkyleneOC, 3 fluorolkyl, C;; alkyleneNH,, C;_; alkyleneNHC, 3 alkyl, C3
alkyleneN(C, alkyl),, C;_3 alkyleneNHC,_; fluoroalkyl, C, alkyleneN(C,_; fluoroalkyl),,
Ci.3 alkyleneN(C,.; alkyl)C, 3 fluoroalkyl, hydroxy, methoxy, C;_s fluoroalkoxy, C;.s
alkylthio, C,s fluoroalkylthio, amino, NHC,; alkyl, NHC,; fluoroalkyl, N(Ci.; alkyl),,
N(C, alkyl)C, 3 fluoroalkyl, NH(CO)C, alkyl, NH(CO)C;_; fluoroalkyl, NH(CO)C, 3
alkoxy, NH(CO)C,; fluoroalkoxy, NHSO,C, 3 alkyl, NHSO,C_; fluoroalkyl, (CO)C_;
alkyl, (CO)C,; fluoroalkyl, (CO)C,; alkoxy, (CO)Ci.; fluoroalkoxy, (CO)NH,,



met hyl pyri di n- 2- am ne 6- (5-nmet hoxy- 1- benzof uran-2- 912

yl ) pyri dazi n-3-am ne 2-( 1-benzofuran-2-yl )-6- 361
woredosassyBori dazo[ 1 , 2-a] pyri di ne PCT/SE2008/050243

5- (1- benzot hi en-2-yl ) pyridi ne-2- 30 carboxam de

5- (1-benzof uran-2-yl)pyridingy2- 19

car boxam de6- ( 5- net hoxy- 1- benzof uran-2- 33

yl ) ni coti nam de 2-(6-am nopyridazin-3-yl)-1- 2705

f unan- ( - | ap3,no G@H N7 R
(C(?j@%%g ?ggﬂz Eg(gjrl\g%@ ]53_6%40|r&ﬁﬁﬁ’ &@W(h¥3 e?ﬂ@ 1512’ (d?@SN@m aﬁWl)Cm
fluoroalkyl, (CO)N(Ca alkylene), (CO)N(C. fluoroalkylene), cyano, SO,NHC, 3
fluoroalkyl, nitro and SO,NHs; or
R1 and R2 together forms a ring;

O/E
Xy 1s selected from O and S.

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

1

O™ e O KR

z—Z

/

6
Q R6 Q7 Q8 Q9 H

- R6 =N R6
§C%j\ R FQN\ F@t §—Q
N S TH ~N _ SJ\N
Q10

wherein

15 Q2 is a 6-membered aromatic heterocycle containing one or two N atoms, wherein X;, Xo,
X5 and X4 are independently selected from N or C; and wherein one or two of X, X, X3
and X, is N and the remaining is C, and wherein the atom X; is C, said C is substituted

with R4; and wherein the atom X, is C, said C is substituted with R5;

20  R3is selected from methoxy, C;.4 fluoroalkoxy, amino, NHC,_; alkyl, NHC,; fluoroalkyl,
N(C1_3 alkyl)z, N(C1_3 alkyl)C1_3 ﬂuoroalkyl, NH(CO)C1_3 alkyl, NH(CO)C1_3 ﬂuoroalkyl,
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2-(2-fluoro-6-nethylam no-pyridin-3- 18
yl) - benzof ur an- 5- ol

W@ 2(08A6478@r 0- 6- met hyl am no- pyri di n-3- 32 PCT/SE2008/050243
yl)-benzofuran-5-ol dainms 1. A conmpound according to
formula la Rl is selected frgmH, halo, methyl, G-
fluoroal kyl, G- al kyleneQOC -3 alkyl, C -3
al kyl eneQCi . 3 fl uorol kyl, G -3 al kyl eneNH2, Ci-3

Nl R0l P SR R R et

alk&leue)rmmk}yl )2, G -3 aI kyl eneN( G -3 al kyI )Ci -3
fluoroal kyl, hydroxy, nethoxy, G - fluoroal koxy, G -
al kylthio, G -5 fluoroal kylthio, am no, NHC -3 al kyl,

NHCi - 3 fl uoroal kyl N(Ci 3 )2, N(CG -3 alkyl)G -3
fluoroal kyl, NH(CO G al %IH( cOG -3
fluoroal kyl, NH(CO Ci al oxy NH(COC -3

f 1 uor oal koxy, NHSQ2C - 3 al kyI7—NHSQ2Ci - 3 fl uoroal kyl
(COGC-3 s alkyl, (COGC-3 félﬂoroal kyl, (COGC -3
al koxy, (CO G -3 fluoroal kox (CO NH2, (CO NHC -3
al kyl, (CONHGC -3 fluoroal kyl, (CONG -3 al kyl) 2,
(CONGC -3 alkyl)G -3 fl uoroal kyl, (CO NC4-6

Xs & deldcenddyom OCOHN(NE - Gk aod D&CYOebeyl;, cyano,
SO2NHCG -3 fluoroal kyl, nitro and SO2NH2; o R2 is
selected fromH, halo, nethyl, G -5 fluoroal kyl, C -3

G2"’IL bﬂérﬁl[‘ 805 - G @Héiﬂbere@ar@mﬁ ckﬁéltéi"{?&gg oFl:%orfalllygﬁ@tllﬁ}féd with one
| eneNH2, | eneNHCI

su‘tatlkyhtes@&ld(e@ fecgn élluklyol ¢23 al@)X}B CGab ﬂybl@nm}e&:ﬁnd%lodo
fluoroal kyl, G -3 alkyleneN(Ci -3 fluoroal kyl) 2,
R4 is selected from H, fluoro, bromo and iodo;

R5 i1s selected from H, fluoro, bromo and iodo;

R6 is selected from H, methyl and (CHz)o.4CH,F;

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 provisio that the following compounds are excluded:



G -3 al kyleneN(G -3 al kyl )G -3 fluoroal kyl, hydroxy,
met hoxy, C -5 fluoroal koxy, C -5 alkylthio, G-5

wo basenasaBkyl t hi o, am no, NHC -3 al kyl, NHC - 3 PCT/SE2008/050243
fluoroal kyl, N(C -3 alkyl)2, 5 N(G -3 alkyl)G -3
fluoroal kyl, NH(COG -3 alky, NHCOG -3
fluoroal kyl, NH(CO G -3 al koxy, NHLCOC -3
fl uor oal koxy, NHSQ2C -3 al kyl, NHSQ2C -3 fl uoroal kyl ,
(COGC -3 alkyl, (COGC -3 fluoroal kyl, (COG -3 al koxy,
(CO G -3 fluoroal koxy, (CO NH2, (CO NHGC -3 al kyl,
(CONHC -3 fluoroal kyl, (CONC -3 alkyl)2, (CONG -3
al kyl)G -3 fluoroal kyI (CO N(C4-6 al kyl ene),
(CO) N( CA-6:+ «f 1 uor oal’ ky{\eﬁé) cyano,.SERNHE - 3
f Foeroalkyl., nitro-and SO NH : or ‘RH-and- RZ t oget her
forits” airing; X9 is sel ect'ed fromOand S le a
ni trogen-contai ning aromati c heterocycle selected from
Q to QO wherein Q is a 6-nmenbered aromatic
heterocycl e containing one or two N atons, wherein X1,
X273 _and X are mdepeneiently sel ect ed from N or C .

and“wherei i one or.two ofs X, X275 X3and Xsisr N ahd.l %
the remaining is C, and whérein the~atom™i i's C, said
Cis substituted wth R4; and wherein the atom X2 is

C, said Cis substituted with R5; R3 is selected from

nmet hoxy, Ci- fluoroal koxy, am no, NHG -3 al kyl, NHC -3
f.huor oabkyl, N(G =3 al kyl)2, N(G -3 alkyl)C-3 .~ .
fil .or oal, k“yl\ NH(C@) <3%al Ryl NH(COr G 37 >~

f | uor oal kyl; NH(CO) G2, (COFNH2, (CO G -3 al koxy,
nmet hylthio, G -6 fluoroal kylthio, SO2NH2, N(C4-6
al kylene) and G; Gl X5 is selected fromQO, NH, NG -3
al kyl and N(CO) O -butyl; & is phenyl or a 5- or

6- merr‘gered aromat . c heter ocycl e, opt onaJI
subStJt‘uted Wi t hi e

2. A compound according to claim 1, wherein R1 is selected from H, halo, methyl, C;s
fluoroalkyl, hydroxy, methoxy, C;.s fluoroalkoxy, methylthio, C;_s fluoroalkylthio, amino,
NHmethyl, NHC,_; fluoroalkyl, N(CH;)CHj3, N(C;.3 alkyl)C;_3 fluoroalkyl, NH(CO)C, ;3
alkyl, NH(CO)C,; fluoroalkyl, NH(CO)C, 3 alkoxy, NH(CO)C,_; fluoroalkoxy, NHSO,C;.3
alkyl, NHSO,C;_; fluoroalkyl, (CO)C,_; fluoroalkyl, (CO)C,_; alkoxy, (CO)C.;
fluoroalkoxy, (CO)NH,, (CO)NHC,_; fluoroalkyl, cyano, SO,NHC,_; fluoroalkyl, nitro and
SO,NH5; or
R1 and R2 together forms a ring;

O~
<
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substituent selected fromfluoro, C-3 al koxy, C-3

fluoroal koxy and iodo; R4 is selected fromH, fluoro,
wheasnossd | odo; R5 is selected fromH, fluoropPChsEws/050243

and iodo; R6 is selected fromH, nethyl and (CH2) O

CH2F; one or nore of the congtituting atons optionally

is a detectable isotope; as a free base or a

pharmaceutically acceptable salt, solvate or solvate

of a salt thereof; with the provisio that the

foll owi ng conpounds are excluded:\ f \ 2. A conpound

according to clalml wherein R is selected fromH

lﬁgpgl’po wpr g o oﬂa}l{glolr @&éqer@yql R1 H%/WW frerath cﬂyyro @)do methyl,

BB P T AT ek s AR RLE e 3RS
N}%Hllégg%% gﬁkcﬁl fﬂhywacé%ll K\yﬂ{(accgilld& %9 N f,?((%j)@ flud¥oh 1), NHC)C, ;5

ﬂubﬁoakkpmnl(k?@b(}mebllkﬁmd (8Nl , NHSQ2Gi - 3 fI uor oal kyl ,
(CO G -3 fluoroal kyl, (CO)Ci-S al koxy, (COGC -3
fluoroal koxy, (CONH2, (CO NHC -3 fluoroal kyl, cyano,

+ SN HiE0 ot kigy ), SRR Rt

meozgym 1, wherein R is selected fromH, fluoro, iodo,
yl, G -5 fluoroal kyl, hydroxy, nethoxy, cyano, C -
f 1 uor oal koxy, nmet hyl t hi o, arri no, NHhet hyl , NHCG -3

| uor I NH N i -
pﬁ%}p&% cor (@c%nbone gf cla (?l s I to ﬁtl gwqe)%e% R2?fs selected from H,
fluoro, iodo, Cy_s fluoroalkyl, hydroxy, methoxy, (CO)NH,;, cyano and methylthio.

6. A compound according to any one of claims 1 to 4, wherein R2 is selected from H,

fluoro, hydroxy and methoxy.

7. A compound according to any one of claims 1 to 4, wherein R2 is H.
8. A compound according to any one of claims 1 to 7, wherein Q is Q1.
9. A compound according to any one of claims 1 to 7, wherein Q is Q2.

10. A compound according to any one of claims 1 to 7, wherein Q is selected from Q3 to

Q10.

11. A compound according to claim 9, wherein Q2 is a pyridine ring, wherein X3 and X4
are independently selected from N or C, and wherein one of X5 and X, is N and the

remaining of X, X,, X5 and X, are C.

12. A compound according to claim 9, wherein Q2 is a pyrimidine ring, wherein X, and X4

are N, and wherein X; and X3 are C.
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5 fluoroal koxy, (COGC -3 alkoxy and (CONH 2. 4. A
conpound according to claiml1l, wherein R is selected
wo canstibg73hydr oxy and net hoxy. o 5. A conpound BCT/SEINSIES0243
to any one of clainms 1 to 4, wherein R2 is sel ected
fromH, fluoro, iodo, G- flyoroalkyl, hydroxy,
met hoxy, (CO NH 2, cyano and nethylthio. 6. A conpound
according to any one of claims 1 to 4, wherein R2 is
selected fromH, fluoro, hydroxy and nmethoxy. 5 7. A
compound according to any one of clains 1 to 4,
wherein R2 is H 8. A conpound according to any one of
13.cA spmpound: ageqrdingia ckiim Sgwihgremy Q2 as @pyranikypgdig avherein X, and X
cordi,ng..t Q- an ne of clainms 1 to 7, wherein Qis
are@.anf&he%l%g(ﬁﬁ%%%(ga%ec@or ding to any one of clains 1 to
7, wherein Qis selected from@ to QO 5 11. A
compound according to claim9, wherein @ is a
14.py compoendracngrdingite ckiim 9X8hareth Q2 isa pylidadepemgewhenein X; and X,
selected frgm N or C,_and wherein one of X3 and X4 is
areNN. 9 WhsEein rahhXagieds: Xi, X, X3 and X4 are C. 12. A
compound according to claim9, wherein @ is a
pyrimdine ring, wherein X2 and X4 o are N, and
15 Whes@bsund acadtding3o I8mO, hderofh QQMPHPNE-iae eia%d&zﬁ@eﬁl% and X,
claim9, wherein Q is a pyrimdine ring, erein Xi
arcachnX vereeciNXoand Xater €i or wheagid Xx4ndXe aG: Chantlgvhesein X, and X;
npound according to claim9, wherein @ is a
aCq3yri dazi ne ring, wherein X and X4 are N, and wherein
Xi and X are C.

16. A compound according to any one of claims 1 to 7, 9 and 11 to 15, wherein R3 is
selected from methoxy, C;.4 fluoroalkoxy, amino, NHC,_; alkyl, NHC,_; fluoroalkyl, N(C_;
alkyl),, N(C,.; alkyl)Cy fluoroalkyl, NH(CO)C,_; alkyl, NH(CO)C,; fluoroalkyl,
(CO)NHa,, (CO)Cy.3 alkoxy, methylthio, C; fluoroalkylthio, SO,NH,, and G1; wherein Xs
is selected from O, NH and Nmethyl.

17. A compound according to claim 16, wherein R3 is selected from amino, NHmethyl and

(CO)NH,.
18. A compound according to claim 16, wherein R4 is selected from H and fluoro.
19. A compound according to 16, wherein R4 is fluoro.

20. A compound according to any one of claims 1 to 7, 9 and 11 to 19, wherein RS is

selected from H and fluoro.
21. A compound according to claim 20, wherein R5 is fluoro.

22. A compound according to claim 10, wherein R6 is selected from H and methyl.



15. A compound according to claim9, wherein Q@ is a
pyrazine ring, wherein Xi and X4 are N, and wherein X2

wa@nasX@7ar e C, or wherein Xi and X4 are C, andp@iySE®D$1050243
X2 and X3 0 are N. 16. A conpound according to any
one of clains 1 to 7, 9 and 41 to 15, wherein R3 is
sel ected from net hoxy, Ci - fluoroal koxy, am no, NHC -3
al kyl, NHC -3 fluoroalkyl, N(C -3 alkyl)2, NG -3
alkyl)G -3 fluoroal kyl, NH(COC -3 alkyl, NH(COG -3
quoroaI kyl, 5 (CONH2, (COG -3 al koxy, nethylthio,

-6 quoroaI kylthio, SO2NH2, and G ; wherein X5 is

23 g%r«‘@@?@aldf%%d@g tralaiid ONwBetin RO 541 A conpound
according to claim 16, wherein R3 is selected from
am no, NHmethyl and (CO NH2. o 18. A conpound

24 8% eOPbitdl dcBoreir tB81 G hehER € i mEfyl. s sel ected from H
and fluoro. 19. A conpound accordl ng to 16, wherein R4
is fluoro. 5 20 A conpound according to any one of
claims 1 to 7, 11 to 19, wherein R5 is selected
féaﬁmppwcwr@r&géo Cglm 1asaid (OIBRANIREEE di ng to cl ai m
20, wherein R5 is fluoro. o 22. A conpound according
to claim10, wherein R6 is selected fromH and
met hyl . 23. A conpound according to claim 10, wherein
R6 is H 24. A conpound according to 8, wherein R6 is
nmet hyl . 25. A conpound according to claiml1, said
conmpound being:\ / \ NH 2-[6-(nethyl am i no) pyr
idin-3-yl]-1- V. [\
5- (5- met hoxy- 1- benzof ur an- 2-yl ) pyr i di ne-



2- car boxam de 6-(5-hydroxy- 1- benzof uran- 2-

yl ) ni coti nam de 5-(5-hydroxy-1-benzof uran-2-yl) pyr
w0 doosae230 car boxam de PCT/SE2008/050243

5- (5- met hoxy- 1- benzof ur an- 2-yl ) - Nmet hyl pyr idin-2-a

6- ( 5- met hoxy- 1- benzof ur an- 2-y ) pyr idazin- 3-am ne

2-(1-benzofuran-2-yl)-6- nethoxyimdazo[1l

, 2-a] pyridine 5-(1-benzot hi en-2-yl)pyridi ne-2-

car boxam de 5-(1-benzofuran-2-yl)pyr idine-2-

car boxam de 6-(5-nmethoxy-1 -benzofuran-2-

yl ) ni coti nam de

2- (6-am nopyri dazi n-3-yl)-1-benzof uran- 5-

ol 2- (2-fluoro-6-nethylam po-pyridip-3-yl)-

bl-é) 7N p /570l H2 ) ( 62-[g-lmlélt9yqa9ﬁi-no ;?yr%-%-b\%l- am
po- % p \2- 51\' benzofuran-5-ol
G. — o] -
N\ / 5-(5-methoxy-1-benzofuran-2-yl)pyridine-
\ 7 N, 2-carboxamide
N
HO. — NH,
N \ 6-(5-hydroxy-1-benzofuran-2-
o N / \o yl)nicotinamide
HO. — NH,
N p 5-(5-hydroxy-1-benzofuran-2-yl)pyridine-2-
o \ N \o carboxamide
Q.
N\ - 5-(5-methoxy-1-benzofuran-2-yl)-N-
\ / NQ methylpyridin-2-amine
O N
|
N\ - 6-(5-methoxy-1-benzofuran-2-yl)pyridazin-
\ /N 3-amine
O N—N
N\ SN
o \ N 2-(1-benzofuran-2-yl)-6-
= o) methoxyimidazo[1,2-a]pyridine
!
— (@]
A\ p 5-(1-benzothien-2-yl)pyridine-2-
S \ N NH, carboxamide
— O
A\ / 5-(1-benzofuran-2-yl)pyridine-2-
o \ N NH, carboxamide
|
O. — O
N\ 6-(5-methoxy-1-benzofuran-2-
\ N, yhnicotinamide
N
l-D —
N N )N 2-(6-aminopyridazin-3-yl)-1-benzofuran-5-

o N—N ol



bepzof urap-5-ol 2-(5-fluoro-6-nethyl am
po- pyri di p-3-yl)- bepzofurap-5-o0l 26. A conpound
wob@saosTione to six of the conposing atons i s PEESE2008/050243
det ect abl e i sotope 3H, or wherein one to three of the
conposing atons is the deteciable isotope 13C, or
wherein one of the conposing atons is a detectable
i sotope selected fromF, C Br, Br, |, I, 1251, 131 |
and 14C, said conpound being selected from\ 27 A
conmpound according to claim 26, wherein one of the
conposing atons is the detectable isotope 1 1C 28 A
conmpound according to claim26, wherein one of the
HoCORPOSi Nng_atons is the detectabl e isotope 18F 29 A
acy o { di Ng 24 Bu@dB/madfanidhyigh-aymns 1t o 25,
e of nor éeefupe at ons of the nol ecul e
worenresents a detectabl e i sot ope30. A compound
ate Ny  0nes-0dro-ShelyifBnodyritio2A5, wherein one to
< co'ﬁposi mepzérofs is the detectable isotope
3H, or V\,herél n one to three of the conposing atons is
e i sot opg-med-eedeshibnagn-d@F and 13C, or
i ne/ OffMehe beerirosing atons i s a detectabl e
|sotope sellected from 18F, 1 1C, 75Br, 76Br, 1201,
1231, 1251, 131 | and 14C 31. A corrpound accordi ng to
any one of claims 1 to 25, wherein one to six of the
26.chopagony whaem ons td fie of dicavipobiag iatmisp ehedtdiectble isotope °H, or
wherein one to three of the conposing atons igs the
whekstreenodp|three ebthgsemposing glompneiheidgtestablegpotppre “C, or wherein one

o GETRRRL T, G AR A B R rc g o 1
15 pme ofq 16@,3éaffﬁco]ﬁlﬁo%naﬁem@@§1%@&:@f@ﬁf—‘ to six of the
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conposing atons is the detectable isotope 3H, or

wherein one to three of the conposing atons is the
waledosavsahbd e | sot ope 19F, or wherein one of thePCT/SE2008/050243

conposing atons is a detectable isotope selected from

18F and 1 1C. 33. A conpoundygaccording to any one of

clains 1 to 25, wherein one of the conposing atons is

the detectable isotope 1 1C. 34. A conpound accordi ng

to any one of clainms 1 to 25, wherein one of the

conposing atons is the detectable isotope 18F. 35. A

corrpound accor di ng to fornula Ib whereinZ is a

sel gcted-fr om N or C and “wher ei n<oiie oratwo OF X
and Xs is N and the remaining is C, and wherein X is
C, said Cis optionally substituted with R9, and
wherein X7 is C, said Cis optionally substituted with
R9,

f1 uor o, hydroxy, met hoxy,"" Sn( Cl- 23l kyljé N(CH3) 3 +,
&G+, N2 + and nitro; RO is selected fromH, brono,
chloro, iodo, fluoro, Sn(C - alkyl)3, NCH3)3 +, IG5+,

27. A compound according to claim 26, wherein one of the composing atoms is the

detectable isotope ''C.

28. A compound according to claim 26, wherein one of the composing atoms is the

detectable isotope '°F.

29. A compound according to any one of claims 1 to 25, wherein one or more of the atoms

of the molecule represents a detectable isotope.
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nitro; RROis selected fromam no, nethylam no,
NH( CH2) 2- 4G7, di et hyl ami no, N(CH3) CHO, N( CH3) COCH3,
WOR@BIBILER-t - but yl , met hoxy, hydroxy, (CO NH2 BOTISE2008/050243
Q(CH2)2-4G7; R 1 is selected fromOsSi (G3)3, OCH2HA,
0O&, H, brono, fluoro, hydroxy, nethoxy, Sn(G -4
al kyl )3, N(CH3)3 +, 1G6+, N2 +and nitro; G3is
selected fromC -4 al kyl and phenyl; &4 is sel ected
from2-(trimethylsilyl)ethoxy, G -3 al koxy, 2-(G -3
30.8A komypdpeidneryrding to Anabhy bf dlhias IcyASophoreid onevb BIK of the
phenyl, /?-nmethoxyphenyl, a-nitrophenyl, and
corgp%ttgq%tyms isdhe idgte%féblé é%OéQPef Ho Ry Wé@rﬁa}fwrte preanl the composing

h h i b
ato%]g%% %% Ql 1Sot(P aen fro&n [:on?r | Cﬁ?g)ﬁgfe%rhyrr ngr}ﬁo 011‘1p0s1ng

atoff3ds ﬁﬁbt@&@!’)’l}éh%ﬂ%ysblecﬂe@fbni Srallcofigt i"tpie ] &P & 1 1I and '*C.
i odoniumsalt, in which the iodo atomis hyper- vaI ent

and has a p05|t|ve formal charge and, in which, G5 is
phenyl, optionally substituted with one substltuent
31 s%P%‘@P%‘HldfarCS%dfPéttHWY aﬁwé@ lgims; ldp %%Wé@qeébwdwsmﬁt e

corgé@sr% at @?gs’gthggg gugﬁ? f&g rgﬁo 1% {\%o{ t%@'cgmposing

atoR{sQ8ihe dé‘te(:ﬁbfeeiﬁ(ﬁbﬁé"]@ﬁ drﬁzvl{e@élﬁ'iebhé\ of the c@ﬂgloﬁﬁg §t%‘1/rﬁr1§1h defectable
the substit uents sel ect ed from RS, O and R i s

isotepe setected Gofunks i ©aad gk oups sel ect ed from brono,
fiuoro, hydroxy, Sn(G - alkyl)3, NCH3)3 +, |G+, N2 +,
nitro, am no, nethylam no, NH(CH2)2-4Gr7, , N(CH3) CHQ,

32. A compound according to any one of claims 1 to 25, wherein one to six of the
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.

33. A compound according to any one of claims 1 to 25, wherein one of the composing

atoms is the detectable isotope ''C.

34. A compound according to any one of claims 1 to 25, wherein one of the composing

atoms is the detectable isotope '°F.

35. A compound according to formula Ib

H H R9
R11 N X
o=
R8 X1 0 )/(7_ X§
H R9 R9

wherein



10

15

20

25

30

N( CH3) COCH3, N(CH3) CO2-t-butyl, (CO NH2, Q CH2)2-4G/,

CSi (&B)3 and OCH2GA4; as a free base or a salt, solvate
woroosabsrat e of a salt thereof; with the provi SPOT/SEENS/050243
the foll owi ng conpounds are excluded: - 36. A conpound

according to claim35, whergjn RB is H RI is H,
F,NO2; RIOis selected fromam no, nethyl am no,
di met hyl am no, NH(CH2) 2-4G7, N(CH3) CHO, N(CH3) COCH3,
N(CH3) CO2-t-butyl, (CONH2 and Q(CH2)2-4G/; R 1 is
selected fromOSi (CH3)2C(CH3) 3, H, fiuoro, hydroxy,

Z imléhnmberéﬂlhﬂﬁih,tic SB‘(eEdcyéle abktyin)rig @rectriRo N at8ihs, \Aherein X6, X7

oun or di 0 6, . wherein :
ancf) ORI GHEP & A FoR S et i iep &F Kooy and Xuis
N drdl the ?e%aanﬁng%‘@%ﬁ%&?&%@mg M @h@bﬁﬁ&éll? Eul%ﬁtuted with R9,
wherein Z is apyrldlne ring, wherein Xs are C,

andawlierghneXeisiC, Xaid4~ N.opgonallx substpoigd dv1tind%% radd mgletemn &k & (i said C

rei is a pyrimdine ring, wherein X6
lsoé’glan%@'%lik’%tl dé’ﬁ@@‘rerel n X7 is C. 40. A conpound
accordi ng to claim35 or 36, wherein Z is a pyrazine
ring, wherein X and X7 are N, and wherein Xs is C. 4
XigisAcleetap bonO48€ 8 ding to claim 35 or 36, wherein Z is
a pyridazine ring, wherein X7 and Xs are N, and
wherein X6 is C. 42. A conpound according to claim 35,
R8dasddectanpen raRiEs naO CH®4, (@S, 11y, teainb ol yayo, IdidRex3; elhoky, Sn(Ci.
bbeennzzpoffpurraann- -55--00ll 5-(5-nmethoxy-1

salkydn DEE B in 186y 1Nprd BiRe-

R9 is selected from H, bromo, chloro, iodo, fluoro, Sn(C, 4 alkyl);, N(CH3)3+, 1G6", N, and

nitro;

R10 is selected from amino, methylamino, NH(CH,),.4G7, dimethylamino, N(CH3)CHO,
N(CH3)COCH3, N(CH3)COz-t-butyl, methoxy, hydroxy, (CO)NHQ and O(CH2)2_4G7;

R11 is selected from OSi(G3);, OCH,G4, OGS, H, bromo, fluoro, hydroxy, methoxy,
Sn(Cj4 alkyl)s, N(CH3)3+, 1G6", N, and nitro;

G3 is selected from C,;4 alkyl and phenyl;

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

G5 is selected from tetrahydropyranyl, 1-ethoxyethyl, phenacyl, 4-bromophenacyl,
cyclohexyl, #-butyl, +-butoxycarbonyl, 2,2,2-trichloroethylcarbonyl and triphenylmethyl;

IG6" 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;
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15

2- car boxam de 6-(5-hydroxy-1 -benzof uran-2-
yl ) ni coti nam de 5-(5-hyd roxy- 1-benzof u ran-2-yl
WO poositaB78me- 2- car boxam de 5- (5- met hoxy- 1- beneof/SE2008/050243
ran-2-yl )-Nmet hyl pyridin- 2-am ne 6-(5-nethoxy-1
- benzof uran- 2-yl') pyri dazi n- g-am ne
5-(1- benzot hi en-2-yl) pyridi ne-2- carboxam de 5-(1
- benzof uran-2-yl ) pyridi ne-2- carboxani de 6-(5- met hoxy-
1- benzof u ran-2- yl)nicotinam de
2- (6-am nopyridazin-3-yl)-1-benzofuran-5- o
G7liR se(lé’c{éd ﬁom@rﬁnnﬁbhql@ﬁ@jﬂfgmsogmﬁg 3ad DSOsphenyl, said phenyl being

benzo an 5-

Optzqn@ﬁ YR F%G%W%mﬁlwéﬁfh@%r. di n-2-yl)-
benzof ur an- 5- ol
2- (5-fluoro-6-nethyl am no-pyridin-3-yl) -

with reference to formula Ib, one or several of the substituents selected from RE, R9, R10
and R11 is one of the functional groups selected from bromo, fluoro, hydroxy, Sn(C;4
alkyl)s, N(CH3)3+, 1G6", N,", nitro, amino, methylamino, NH(CH;),.4G7, , N(CH3)CHO,
N(CH3)COCH3, N(CH3)CO»-t-butyl, (CO)NH,, O(CH2),.4G7, OSi(G3); and OCH,G4;
as a free base or a salt, solvate or solvate of a salt thereof;

with the provisio that the following compounds are excluded:

\_ = ‘3:\\(, . g:\,\ et «-}A ;,':\,\
N I s oo
\[ \—UH R \,_/ ~il = N—
L E‘»—E\
N o
de R
TS MM

36. A compound according to claim 35, wherein R8 is H; R9 is H, F, NO;; R10 is selected
from amino, methylamino, dimethylamino, NH(CH;),.4G7, N(CH3;)CHO, N(CH3)COCHs3,
N(CH3)CO,-t-butyl, (CO)NH; and O(CH),.4G7; R11 is selected from OSi(CH3),C(CH3)s,
H, fluoro, hydroxy, methoxy, OCH,G4, Sn(C;.4 alkyl); and N,".

37. A compound according to claim 35 or 36, wherein Z is a pyridine ring, wherein X and

X5 are C, and wherein Xgis N.



10

benzof uran- 5-ol [ 6-Fl uoro-5-(5-net hoxy-benzof uran- 2-
yl)-pyridin-2-yl]-carbamc acid tert-butyl ester

WO 2008108766 5- ( 5- met hoxy- benzof uran-2-yl) - PCT/SE2008/050243
pyri di n-2-yl am ne
2- Fl uor o- 6- ( 5- met hoxy- benzofgyr an- 2-yl ) -
pyridin-3-ylam ne [ 6-Fl uoro-5-(5-nmet hoxy-benzof uran- 2-
yl)-pyridin-2-yl]-methyl-carbanmic acid tert-butyl
ester 43. Use of a conpound according to any one of

38.cA abmpowdhl dcoordihg taslasyiBtheBbcwheremd Sar pyiridie ) edssein Xe and
for preparat|on of a | abel ed compound according to

Xs aredi rAnd3vhespie AsiisNt he said |abel is constituted by one
[11/ C] et hyl group. 44. Use of a conpound according to
any one of clainms 35 to 42, as synthetic precursor in

3984 @Bl‘ﬁﬁ@tﬁﬁi dc0brdHeaB dla@thi33Mbr ‘3{6 ®hérehet R C}‘)}Qﬁﬁﬂ@ﬂl@ﬁhng, wherein Xg
according to claim34, wherein the said |abel is

ancc ¥msitei ¥ uind dvheyein e i9BF atom 45. Use of a conpound
according to any one of clainms 35 to 42, as synthetic
precursor in a process for preparation of a | abel ed

c Gl 3 [ id |
10 RO RERIE kb Shse RO PP RS i and
X, 225N, Qﬁﬂw&§éan1§@ A pharnmaceuti cal conposition

conprising a conpound according to any one of clains 1

to 35, together with a pharmaceutically acceptabl e

carrier
41."A compound according to claim 35 or 36, wherein Z is a pyridazine ring, wherein X,

and Xg are N, and wherein Xsis C.

42. A compound according to claim 35, said compound being:



47. A pharmaceutical conmposition for in vivo inmaging
of anyl oid deposits, conprising a radio-| abel ed
W@ oovpa0sTéo according to any one of clains 1 to BdT/SE2008/050243
together with a pharmaceutically acceptable carrier.
48. An in vivo nethod for mggsuring anyl oid deposits
in a subject, conprising the steps of: (a)
adm ni stering a detectable quantity of a
pharnaceutlcal conmposition according to claim47, and
rg the binding of the conpound to anyl oid
bj ectl6-(mpthylanipgeypdinthdid- according to
p ‘ salﬁmﬁ@Fééﬁlon is carried out by the
group of techni ques sel ected from ganmma i magi ng,
magneti c resonance inmagi ng and nmagneti c resonance
@pectroscopy 50 The met hod according to claim48 or
ei/Mm h subj eEG-niepogUbpedirac-yofyidravi ng a
di onN ndyQre setepera@de f rom t he group consi sting
of Al zheinmer's Di‘'sease, famlial Al zheiner's Disease,
Down' s Syndronme and honozygotes for the apolipoprotein
64 allele. 51. A %onpound as defined in any one of
A ! 2 useGihrdiaessapyrand2. Use of a
CONPOU \_ardong t ovaiepgnagiide of clainms 1 to 25 in the
manuf acture of a medi canent for prevention and/ or
treatment of Alzhe|ner s Disease, fanmlial Alzheinmer's

: sNSyndrone(@nd1po ﬁ%%%OteS for the
\ ei/mE4 allédﬁérlé RNERIEY BN Br event i on
andror %t reattent of Azhéiner's Disease, fanilia
Al zhei ner's Di sease, Down's Syndronme and honpbzygotes
for the apolipoprotein E4 allele, conprising
nlstrerlng to a mammal , including man in need of
3V ey enp@nd/o?@PP@%WﬁﬁﬂF“W%”ﬂﬁérapeut|caIIy

hdint \of " HRISNRA™% cor ding to any one of

N\ - 6-(5-methoxy-1-benzofuran-2-yl)pyridazin-
N\ /N 3-amine
O N—N
— e}
N\ \ / 5-(1-benzothien-2-yl)pyridine-2-
S N NH, carboxamide
— e}
N\ \ p 5-(1-benzofuran-2-yl)pyridine-2-
o) N NH, carboxamide
|
0. — e}
A\ 6-(5-methoxy-1-benzofuran-2-
N\ / yl)nicotinamide
N NH,
'-D pr—
N N )N 2-(6-aminopyridazin-3-yl)-1-benzofuran-5-

o N—N ol
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N . .
N\ / N 2-(2-fluoro-6-methylamino-pyridin-3-yl)-
o] N H benzofuran-5-ol
F
HO — /
N N/ N 2-(6-fluoro-5-methylamino-pyridin-2-yl)-
O N H benzofuran-5-ol
F
F
HO A — 2-(5-fluoro-6-methylamino-pyridin-3-yl)-
\ #/NHMe benzofuran-5-ol
o] N
o}
_0 — >\— 0 [6-Fluoro-5-(5-methoxy-benzofuran-2-
N »—N yl)-pyridin-2-yl]-carbamic acid tert-butyl
o ) N ester

o
- —
\©\/\, N NH, 6-Fluoro-5-(5-methoxy-benzofuran-2-yl)-
o N

pyridin-2-ylamine

F
_0 —
N
\©\/\, N/ NH, 2-Fluoro-6-(5-methoxy-benzofuran-2-yl)-
O N pyridin-3-ylamine
F
0O
_0 _ >\._O [6-FIu9r9-5-(5-methoxy-benzofuran.-2-
N \ N )L yl)-pyridin-2-yl]-methyl-carbamic acid
o] N tert-butyl ester

43. Use of a compound according to any one of claims 35 to 42, as synthetic precursor in a
process for preparation of a labeled compound according to claim 33, wherein the said

label is constituted by one [''C]methyl group.

44, Use of a compound according to any one of claims 35 to 42, as synthetic precursor in a
process for preparation of a labeled compound according to claim 34, wherein the said

label is constituted by one '°F atom.

45. Use of a compound according to any one of claims 35 to 42, as synthetic precursor in a
process for preparation of a labeled compound according to claim 30, wherein the said

label is constituted by one atom selected from '*°I, "I, '*°T and "'I.

b
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46. A pharmaceutical composition comprising a compound according to any one of claims

1 to 35, together with a pharmaceutically acceptable carrier.

47. A pharmaceutical composition for in vivo imaging of amyloid deposits, comprising a
radio-labeled compound according to any one of claims 1 to 34, together with a

pharmaceutically acceptable carrier.

48. An in vivo method for measuring amyloid deposits in a subject, comprising the steps
of: (a) administering a detectable quantity of a pharmaceutical composition according to

claim 47, and (b): detecting the binding of the compound to amyloid deposit in the subject.

49. The method according to claim 48, wherein said detection is carried out by the group of
techniques selected from gamma imaging, magnetic resonance imaging and magnetic

resonance spectroscopy.

50. The method according to claim 48 or 49, wherein the subject is suspected of having a
disease or syndrome selected from the group consisting of Alzheimer's Disease, familial

Alzheimer's Disease, Down's Syndrome and homozygotes for the apolipoprotein E4 allele.

51. A compound as defined in any one of claims 1 to 25 for use in therapy.

52. Use of a compound according to any one of claims 1 to 25 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.

53. A method of prevention and/or treatment of Alzheimer's Disease, familial Alzheimer's
Disease, Down's Syndrome and homozygotes for the apolipoprotein E4 allele, comprising
administrering to a mammal, including man in need of such prevention and/or treatment, a

therapeutically effective amount of a compound according to any one of claims 1 to 25.



