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NOVEL HETERQARYL SUBSTI TUTED BENZOTHI AZOLES The

present invention relates to novel heteroaryl
weurbEtosésod ed benzot hi azol e derivatives and t hePapsEL(0T/000068

uses for such conpounds. Furthernore, the invention

relates to novel heteroaryl jsubstituted benzothiazole

derivatives that are suitable for imging anyloid

deposits in living patients, their conpositions,

nmet hods of use and processes to make such conpounds.
NOWEle FHFIFHR OARTI SUBS HE U BENZOMEMNAQLES el ates to a

nmet hod of i1 maging anyl oid deposits in brain in vivo to

all ow antenortem di agnqgsi s of Al zheiner's di sease .as,
Theereserd dnvapteR Fedateigfo APV Hileteroagylisphutityted bengpthinzplegleriyatives and

the?dﬁﬁﬁ'@ﬁsets @%{Ts?ﬁg F%%@Lﬁg& Bther BREK ML Rh L1BEs EOI réovel

ent i on IS 1S a progressive, Incura
hetertagh shbstitded banzethoizole Mkrivatives that &re chidabde foe imaghak dyyloid
abnormal, deposits of protein in._one or nbre organs Or
ety oG R e et g BN rBC RS HEHRG L PAPERS: tgpake such
COI%E@{HHEBM&&’ spalticdIg thORk et RRBRIITELAY 0 ADERIIYP ShSging
i ch occurs when accunul ated anyl oi d deposits inpailr
amybigrdeposiselin trainde vioe fo dlow auemertan grgndsi ofialabeimer's disease as
e . . 1 Sq:a [-al ' . il LN | ght
well a8 hasrbipl e bGEebl S AR AR R S e iR AR e
femal es equally and usually devel ops after the age of

40. At, |l east 15 types of anyl oi dosis have been
Bﬁﬁ&@ﬂ@ﬁﬂﬁ%ﬁiggﬁgﬁﬂbne is associated with deposits of a
An‘i]}l’lf)ilfd@gi? W a frbPRs@le, RcBiBlenetdhisicTBdeate & o cause characterized

anyl oi dosi's are primary systemc, secondary, an

by fabndririabdepositheliprdicindn pna oninofedugans.or Phéy sysiesnsaligayloid proteins
anot her. form of anyloi dosi s.associ ated w th e . )

oS usb O} PlaoBY o9 sty Aok il lrdgiggs. which

octlEs Vhby actRiRl ABarREbIIRR Podits empaLHorafal béyafiectfdh, cMY dalise organ
about 2, 000 new cases di agnosed annual | pri mar

failye orgfath. Ainiy 516 Gi5Fase; Qeoimiag in 8bow sighb éVG’fYnL@)QO,é/QQ people. It
aff?él:tg AR ahd fﬁ@%ﬁ@aﬁ%ﬁt&h% dévefiBs KRG A% of 40. At least 15

chal n
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
by chills, weakness, headache, and recurring fever), Granulomatous ileitis (inflammation
of the small intestine), Hodgkin’s disease, Leprosy, Osteomyelitis and Rheumatoid
arthritis.
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anyl oidosis, it may al so occur in association with

mul tiple nyel oma (bone marrow cancer). Secondary
wanyd7oseiosi s is a result of chronic infection BCT/SE2007/000068

inflammatory disease. It is often associated with

Fam | ial Mediterranean fevery(a bacterial infection

characterized by chills, weakness, headache, and

recurring fever), Granulomatous ileitis (inflammtion

o i , _— . _ .
Rl ey ) o b e L P
merabassl Pt most eimj¢ giodps asd éashifiteilphisya distivetive pattefofsyafptoms and

AP SR 0B e i
mEMEHa0 0Blydnd cOfydeithé dofedtie ggﬁ‘é is n’éﬁis?é\%%?@éa)ﬁs@ﬂ% |d95!teﬁ§a3?Aschild of

Is though to be autosonal m nant , i ch means
a Ry vathefamdin) agyloidesis das @ £0i50aisk efdevetopinrthe diseaset o
cause the disease. A child of a parent with famlia
anyl oi dosi s has a 50-50 risk of devel oping the
Andylogsi cadinvobiedng bfzan ansystendinvibie 863y, The ABarf kidhges, em
in.the. body, The heart, Kkidneys astrointestina )
ga%’%{“&ﬁtfnag St DEVeYSERIAR atfpetebmeg ofsa1ObeE eammon sites of

anfl 18 ac GRS hEIGSe M bR |iGhd, ﬁ‘&é},%eﬁ,t patitrehd] %skiﬁ&to}}h%stem,

brain, joints, liver, spl'éen, pancreas, respiratory
andykinem and skin. Al zheiner's disease (AD) is the nost

common form of denentia, a neurologic disease

characterized by loss of nental ability severe enough
Altzleimet' edifeke(AD) 1 tihod coRéion\foinh 65d@hentia) d deukdl¥EiB Aisease

| asti.ng at |east six ponths, and not present from
charagterzedary lggs ofimapia) abilifssevaresmgughye intsyfereivathrmgrrebadsiyities of

i e . e r .

o Al e . 4 R B 203 TR s in
oldrmgs; pxhissndrkedebyADeclihain cognitive firstioxpech adreh@nheting tréasoning,

s.many as 14 mllion by the m ddle of the 21st
an@?k?ﬂ?%‘as the popul ation as a whol e -ages. Wile a

smal | nunber of people in their 40s and 50s devel op

t he di sease, AD _ )
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.

The accumulation of amyloid AB-peptide in the brain is a pathological hallmark of all
forms of AD. It is generally accepted that deposition of cerebral amyloid AB-peptide is the
primary influence driving AD pathogenesis. (Hardy J and Selkoe D.J., Science. 297: 353-
356, 2002).

Imaging techniques, such as positron emission tomography (PET) and single photon
emission computed tomography (SPECT), are effective in monitoring the accumulation of

amyloid deposits in the brain and correlating it to the progression of AD (Shoghi-Jadid et
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predom nantly affects the elderly. AD affects about 3%

of all people between ages 65 and 74, about 20% of
woOhowasésd ween 75 and 84, and about 50% of thoBEeTSEHN7/000068

85. Slightly nore wonmen than nmen are affected with AD,

even when consi dering wonemgtend to |live | onger, and

so there is a higher proportion of wonen in the nost

af fected age groups. The accunul ati on of anyloid

al. m msﬁéa@hqomﬁaﬁdf%eﬁatﬁb Bsyc'ﬁla@ry%b@ 0loo 9 11l iﬁciéﬁ@é k008, 313,
f or s " of ener acce ted t

13769@@@1&@ o'l dﬁurb él?O@bM&ﬂ 640@6,0&; 6@%,r3ﬂ¢rdbergsmrmt Neurol. 2004,

3, Seéjd q%a?t%péﬁ 1{5) kY xxsjg{%e ggqu%g%pﬁyfﬁf)%arag’ %l1gands that

readilyegitdr ghd lﬁﬁinramq lsiﬁ&hv@l}clhn@ﬁ) @@ﬁbidrdaposem;s $iveNn
t onogr aphy (PET) and single photon em ssion corrput ed

f t
A R R P B e T e 3o Ror Rl har 6 b R sha i Shate e blood-
brai@Wafrédr adnidR@ndetjudrly! &8 HerRed BSEhGHdsds. MitHebho@hit iddtHottant to
etal. The American Jf_ournal of geriatric psychl atry

be ai)@mtp maoptor the-effigacy ef the sreptmpnt given trpADpptients, ygneasuring the

effegpbf%fdatreec& %nr‘g c‘t:)gﬁ{erﬁse %8 z?f @fﬂ%@%ﬁe}h 6, 629;

application of these technl ques requires the

Propexties ofeetinulas intergsfiod pudg@ﬁ@bletaﬁmlmﬂ bindingcoaposnpd.thgaides high
afﬁgflif/‘%d? a%&g()ég gép%gﬁé Y& &dﬁﬁn%; ﬁ}dgg%l q défi dRPOSL tﬁclg&‘e low

sts f conpoun
unspecdfinbinding o noranititissan and opi dlewarve cfmhbt}msmnaa{mesepnoperties

are SRR e thaantof 8 FRom iR oL MBI (U Y doP-

Me&féhe%{i%O@% Ei@ Bﬁ&éﬁaﬁi@&ton%é/ Rilativel R kle8RhSe frBM normal
measuri ng t he fect of said Lreat nen by neasuri ng

braipiissitpeas ccmpm@dm wedpied a@mues b 6B Brwasselete fow amqnmst these
for h%r &n 1tha.%oH q]?v}n%ﬁ c“:ecs a\rﬂtlh S eq gp é rigfg QEI%G%I”BEH? c?

siges |ty anyloi "M VIV

SuHBbcgi&nﬁlﬁQk snapu ofh the merbeHCHEIBCIBr meraleiebw@ d>ﬁ21\thylldsiamlep<bsﬁts m-vwo
to nornmal tissue and rapid clearance fromth

in ths anateyeGe D a6 S en it Ry G A ool RO, 55,
306#_.'(;[%%9 khubi§ stdhi fant REnGIPRACL A LRiPRE & RlevBht reSHAL of the brain,

was observed in subjects with diagnosed AD as compared to healthy controls. Related
methods and derivatives are described in WO 2002/16333 and WO 2004/083195.

There is a need for improved compounds in order to obtain a signal-to-noise ratio high
enough to allow detailed detection of amyloid deposits throughout all brain regions, and
providing improved reliability in quantiative studies on amyloid plaque load in relation to

drug treatments.

The present invention provides heteroaryl substituted benzothiazole derivatives that carry
such unexpected improvments over known benzothiazole derivatives providing inter alia

advantageously associated low unspecific binding and rapid brain clearance.

Disclosure of the invention
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Med. Chem 2006, 6, 629). Based partly on the

relatively higher clearance fromnornmal brain tissue
waoasgmned to rel ated anal ogues, [11C] Pl B waBCT/SE2007/000068

sel ected from anongst these for further evaluations in

human subjects (Mathis et aly J. Med. Chem 2003, 46,

2740). Subsequently, a study on the use of [ 1C]PIB

for the detection of anyloid deposits in-vivo in the

T Ry Bl id S i For R G G B B M b
colmipginets, byemeamlring chdngkd 4{GA Pipkgun level.evant regi ons of
the brain, was observed in subjects with diagnosed AD
as conpared to healthy controls. Rel ated nethods and
derivatives are described in WO 2002/1 6333 and WD
In 20049p0 831 19binvdtimnethe® iaproekidd heomipomidaceordirgnp doromida I:
in order to obtain a signal-to-noise ratio high enough
to allow detail ed detection of amyl oid deposits
throughout al |l brain riggions, and providing inproved
reliability in qantla ive studi %n anyl oi d pl aque
load in relation tog s 2 The present
i nvention provides &3
benzot hi azol e de E.- geStNpat caf 'x such unexpected
i nprovnents over kKnown benzot hi azdl e*deri vati ves
providing inter alia advantageously associated | ow
unspecific binding and ragi d brain clearance.
Di scl osure of the inventionThe present invention
whpreoni des net hods for neasuring effects of anyloid
bi ndi ng conpounds by neasuring changes of AD pl ague

| | . f th h i
RE{E e piletRa SR hoks Gt Aty Cre Aoty G oLk RBE Qs kvl
cif B amy&néet,\??ﬁﬁ%f{@m f;xnk&feg%gﬂi,@_3g|11<ky3%11eﬁ1§?}_§mh<y1, €1;6

| 'uor oal ky kyl ene

aHQIWNé@eﬁ(HMDzBCH allgrlenRNHG 1 sCiiosoadityikyCienddylen2N(Cl-MBioroalkyl),,
c PO A it 1 P IS B gmine
NHC putiod] KHIC).; Auoroalkyl, N(Cy.3 alkyl),, N(Cy.3 fluoroalkyl),, N(C 1.3 alky1)C1.3
fluoroalkyl, NH(CO)C1.3 alkyl, NH(CO)C;.3 fluorolkyl, NH(CO)Cy.; alkoxy, NH(CO)Cj.3
fluoroalkoxy, NHSO,C1.3 alkyl, NHSO,C1.3 fluoroalkyl, (CO)C,.; alkyl, (CO)C1.3
fluoroalkyl, COOH, (CO)C,.; alkoxy, (CO)C;.3 fluoroalkoxy, (CO)NH,, (CO)NHC.; alkyl,
(CO)NHC,.3 fluoroalkyl, (CO)N(C1.3 alkyl),, (CO)N(C,.3 fluoroalkyl),, (CO)N(C13
alkyl)Cy.3 fluoroalkyl, (CO)N(C4.6 alkylene), (CO)N(Cy fluoroalkylene), cyano and
SO,NH;;

R2 is selected from hydrogen, halo, Ci¢ alkyl, Ci.¢ fluoroalkyl, Cy.3 alkyleneOCy.; alkyl,
C13 alkyleneOCy.3 fluorolkyl, Ci.; alkyleneNH,, C;.3 alkyleneNHC;.; alkyl, Cy.3
alkyleneN(C;.3 alkyl),, C 1-3 alkyleneNHC,.3 fluoroalkyl, C,.; alkyleneN(Ci.3 fluoroalkyl),,
Ci3 alkyleneN(Cy.3 alkyl)Cy.3 fluoroalkyl, hydroxy, Ci.¢ alkoxy, Ci.¢ fluoroalkoxy, amino,
NHC,.3 alkyl, NHC;.3 fluoroalkyl, N(C;.3 alkyl),, N(Cy.3 fluoroalkyl),, N(Cj.3 alkyl)Cy.3
fluoroalkyl, NH(CO)C1; alkyl, NH(CO)C,.3 fluoroalkyl, NH(CO)C;.; alkoxy, NH(CO)C.3
fluoroalkoxy, NHSO,C,.3 alkyl, NHSO,C1.; fluoroalkyl, (CO)C1.3 alkyl, (CO)Cy.3
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Cl1-3 al kyl eneN(C 1-3 al kyl)C 1-3 fluoroal kyl, hydroxy,

Cl-6 al koxy, Cl1-6 fluoroal koxy, am no, NHCl-3 al kyl,
woOlkw7bs@ob | uor oal kyl, N(CLl-3 al kyl) 2, N(C 1- 3PCT/SE2007/000068

fluoroal kyl) 2, N(C 1-3 al kyl)C 1-3 fl uoroal kyl,

NH(CO) C 1-3 al kyl, NH(COC %-3 fluorol kyl, NH(COC 1-3

al koxy, NH(CO) C 1-3 fluoroal koxy, NHSO 2Ci1-3 al kyl,

NHSQ2C1- 3 fl uoroal kyl, (COC 1-3 alkyl, (COC1-3

ﬂuf)lloHﬂkSlP @ddﬂ-l (C@(%% Ell\llflsg;@’ ?S%%%d%f%&&ﬁx&é@@%%%m%3 alkyl,

| 'uor oal koxi

(C©)NH€oaﬂlkybalkxla@Q§M1 @k )k CPRN(C EID)M@ﬂkyl)ﬁ(CO)N(CI_;;

oy By A feridig, GO 4“%(1%51\@65&% i) B eno; or

cyano and SO2NHZ; R2 Is selected from hydrogen, hal o,
Cl-6 alkyl, Cl1-6 fluoroal kyl, G -3 al kyleneOC -3
Rl@pﬂwtommgfamn@wmm -3 fluorol kyl, G -3 al kyl eneNH
Cl1-3 al kyl eneNHC 1-3 al kyl, C1-3 aI kyl eneN(C 1-3
aI ) 2, G -3 al kyl eneNHCi -3 f1 uor oal kyl, G -3
<al Kyl eneN(Ci -3 fluoroal kyl) 2, G -3 alkyleneN(C -3
(;ﬂ’kfyl )C -3 fluoroal kyl, hydroxy, G -6 al koxy, Cl-6
fl uoroal koxy, ami no, NHCl-3 alkyl, NHG -3
R3fi$ sedectel fkgrh fluboChrodncg iddel I Qalktﬂ( Ci.4 f®rbatioylpmifiugptomeZhyl, C;.5
G 23 yl,) C.1-3 f] uoroal k I H C 1-3 al kyl
a1l & ol o) R TR ybf’} SleReN Quplizyiaetce
alk?t} g fsblut?reﬁ@m .ﬁu%l)ltl%(? aﬁéte%e Mﬁ@?ﬁ@l ?’alkyleneN(Cl 3

uor o ) C1- 3f | uor oal

ooy, @@)s@iky& aﬁ(@»ylky )@@ ﬁmo@am drveeaxyolys alt@@) Kz,

e SR L AR A it

N(@-fatkyl¥l:;3lubtaatityd aH(Co.; alkIBnBYC2, NECa] ddivy lm@ml alkyl)g, N(Co-1

g aloE SEEDES S R O abratol G SR o)L alky,
B e O S

(C@)WCenfé@malBylf (IQQ))M@[ k@lkyl)sz@)l‘iiCk,yﬂmreNkﬁl)z, @ORN(Cy.3

neN 1,
GhOs AN RN e el Craliert i by cn
SOLNHS, rSI@NH(h);:,%IkyC]SC%I\HI@i}é Eﬁﬁﬁiﬁlﬁ&}l SB)ZN(@J alEA), 3S0,N(C1.3
fluoroal k hydr ox Cl- 4 al koxy,
fluoroalkyl),, S 2N(C1 3 alkyl)C\s fluoroalkyl, cyano, SO;)_Cl ¢ alkyl, SCi¢alkyl, SCi

fluoroalkyl, N(Cs.¢ alkylene) and G1, wherein G1 is;

G1
Xs is selected from O, NH, NC;.3 alkyl and NC,_; fluoroalkyl;

G2 is phenyl or a 5- or 6-membered aromatic heterocycle, optionally substituted with a

substituent selected from fluoro, bromo, iodo, methyl and methoxy;

Q is a 6-membered aromatic heterocycle containing either one or two N-atoms, wherein

X1, Xo, X3 and X4 are independently selected from N or C, and wherein one or two of Xj,
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fl uor oal koxy, am no, NHCl1l-3 al kyl, NHCl1-3 fl uoroal kyl,
N(Cl1l-3 al kyl)2, N(C1-3 fluoroal kyl)2, N(Cl-3 alkyl)C
wa-2807f08eson oal kyl , NH(CO-3 al kyl ene) @, N(CO-1 PCT/SE2007/000068
al kyl )N(C0-1 al kyl )2, N(CO-1 al kyl)OC0-1 al kyl,
NH( CO) C1- 3 al kyl, NH(CO) C 1-3 fluoroal kyl, NH(Q0) G2,
(CO C1-3 al kyl, (COC1-3 fluorolkyl, (CO Cl-3 al koxy,
(CO) C1-3 fluoroal koxy, (CO NH2, (CO NHC1-3 al kyl,
(CO) NHC1- 3 fluoroal kyl, (CO N(CLl-3 alkyl)2, (CON(C1-3
Xof KyancdH) W ] thé cehdihiag 18Cpdndit XEis-G shiduOisamptilydlly substituted
(CONC4-6 al kylene), (CO N(C4-6 fluoroal kyl ene),
wi RPERdO:SOPNH2,  SC2NHC1- 3 al kyl, SC2NHC1- 3
fluoroal kyl, SO2N(C1-3 al kyl )2, SO2N(C1-3
fluoroal kyl)2, SO2N(C1-3 al kyl)C1-3 fluoroal kyl,
an $3060 mSERE et b forrSéih16s ddethity SFhedallt uatapal k!
N(C4- 6 al kyl ene) d d, ereln(ﬁlls;Glx5|s
sel ected from Q, NH NC1- 3 al kyl and NC1-3

fluoroal kyl; & is, phenyl or a 5- or 6-nepbered
as %5 $e@rwé%1évm%tw@ﬂy éfﬁep@ﬁ%ﬂ s, @3@& qrtsefvg@ Qfjarsalt ghereof,

L f t
it e phhE I SRS DN a3 s R Rep R ParolE it
ﬁ)dlﬂ]@jéy]l #fin6adeRebr MBRORY. tWO N-atons, wherein X1 X2,
X3 and X4 are independently selected from N or C, and

wherein one or two OF X1, X2, X3 and X4 isN and the
remaining is C, and if X4 is C, said Cis optionally
substituted with fluoro or iodo; and one or nore of

In %H&hﬁla%@%t 6f tht ‘B{v@Hﬂléh khdr$ 13%%\}1@6@21 topdule 'ét@&)trﬁﬂlg fo formula I
| sotope; as a free base or ‘a pharnaceutically
acceptabl e salt, solvate or solvate of a salt thereof,
with the proviso that mhen Rl and R2 both are H R3 is
not net hyl, hydr@iy am nophenyl, am noacetyl
or nethoxy. In et 3 ; ‘ﬁézlnventlon t here

is provided a conpo Q P-G-FR@ a | wherein

R2

wherein

R1 is selected from hydrogen, halo, C;.s alkyl, Ci.¢ fluoroalkyl, C;.3 alkyleneOC;.; alkyl,
C1.3 alkyleneOC,.3 fluorolkyl, Cy.3 alkyleneNH,, C;.3 alkyleneNHC1.3 alkyl, C;.3
alkyleneN(C,.3 alkyl),, Ci.3 alkyleneNHC,.3 fluoroalkyl, C;_; alkyleneN(C;.3 fluoroalkyl),,
Ci.3 alkyleneN(C;.3 alkyl)Cy.3 fluoroalkyl, hydroxy, Ci alkoxy, Ci.¢ fluoroalkoxy, amino,
NHC,.3 alkyl, NHC,.3 fluoroalkyl, N(C;.; alkyl),, N(C.3 fluoroalkyl)s, N(Ci.3 alky])Ci.3
fluoroalkyl, NH(CO)C.3 alkyl, NH(CO)C,.3 fluorolkyl, NH(CO)C;.3 alkoxy, NH(CO)Cy.3
fluoroalkoxy, NHSO,C,.3 alkyl, NHSO,C\.3 fluoroalkyl, (CO)C;.3 alkyl, (CO)Cy.3
fluoroalkyl, COOH, (CO)Ci.3 alkoxy, (CO)Cy.3 fluoroalkoxy, (CO)NH,, (CO)NHC,.3 alkyl,
(CO)NHC, 3 fluoroalkyl, (CON(Cy.3 alkyl)a, (COYN(Cy.3 fluoroalkyl)s, (CON(C1.3
alkyl)Cy.3 fluoroalkyl, (CO)N(C4.¢ alkylene), (CO)N(Cy¢ fluoroalkylene) and cyano;

R2 is selected from hydrogen, halo, Cy.¢ alkyl, C;¢ fluoroalkyl, C;.; alkyleneOC,.3 alkyl,
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R is selected from hydrogen, halo, Cl-5 alkyl, Cl-6
fluoroal kyl, Cl-3 al kyl eneOC1-3 al kyl, Ci1-3

wablboriosese®Cl- 3 fl uorol kyl, Cl-3 al kyl eneNH2, CREB/SE2007/000068
al kyl eneNHC1- 3 al kyl, C1-3 al kyl eneN(C1-3 al kyl) 2,
Cl1-3 al kyl eneNHC 1-3 fl uoroal kyl, C1-3 al kyl eneN(C 1-3
fluoroal kyl )2, Ci1-3 al kyl eneN(C1-3 al kyl)C1-3
fluoroal kyl, hydroxy, Cl-6 al koxy, Cl-6 fl uoroal koxy,

' @Hﬁj N I
Cl'aI kg gI 5162 ?&%@k}?%’%rzfr odl kyelis‘q)ﬁZ2 ; é%%ﬁ%%él\glidﬁl%%%}?%m
alkflen N (€1 kikyl)2, e dBy enelSHEN kilhqroaliqflo0) -talkylgndN (Gos Sidaphlkyl),

e A S SR e A L
I
NN, SR O BRIt
fluenoalky b ATEHO) C (i WH(G é@lwﬁtmaﬂ(yw}ma alkoxy, NH(CO)Ci.5
R R E AT &6 PR N Rk S AR OO
ﬂuﬁm;alk@% lﬂﬂg?ﬂgﬁ(@%@ﬂk%% (W?l%mmmﬂcsgng(t]@)l\ﬁg% ENEIC,,5 alkyl,
e it GRGa TESky e, (Gomycs
O = SN e RGO e e B &y
fluoroal kyl) 2, CL 3 alkyleneN(G - 3 alkyl)C-3

RS jh TR e T R, BB Pt o RER b, s

alk?lehb’@@l?—-a Al L5 adksfldneonalflapdonlka], VG Qlkitedeldhk ¥, ) @lkYieBeNHC, 3
| uoroal kyl, NH(CO. C 1-3 al kyl, NH(COC 1-3

alkyl, Gop 8%y lepeN(Gupelsyy e Cro 3lkylom pl-@@@@l% alkyleneN(Cy.3

oA MSEECIS L oM ERlo E g
fluardokitiooyy, af@xm), STHC 3; akyl NG kBworpalkRONKER;, alky0)e) K4S 5 fludroalkyl),,
it SR Sl os 31 o N MG il o
alk?})@%.? alkléx FQH(S@@):[\_K Q@ylﬁNﬂ(@%@&ﬂmrﬁ{aﬁ@l, ®)G2, (CO)Cysalkyl,

uor oal er&é) and cyano; I's selected fromfl uoro,
lkgy,

(CoNamdluoradisd, (GENC:-at (€D Gu-sflugeradeoniy(COINH,, (CO)NHC, 5 alkyl,

COPFEARIBIR (G RIG, UL TIORG Fouligo e

alkal)Ky.k fraadidicy] ] CCO MKk alkdng, @RN(EReMNioodlkBerd) kKYIOQ)RH,G2,
SO, SO RHENSHE o6, Reld UM IR s SR, A, e88 N 13

fluoroalkyl),, SO,N(C1.3 alkyl)Cy.3 fluoroalkyl, cyano and G1, wherein G1 is;

G1
Xs is selected from O, NH, NCj_; alkyl and NC;_; fluorolkyl;

G2 is phenyl or a 5- or 6-membered aromatic heterocycle, optionally substituted with a

substituent selected from fluoro, bromo, iodo, methyl and methoxy;
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fluoroal kyl) 2, Cl1-3 alkyleneN(G _3 al kyl)C 1-3

fluoroal kyl, hydroxy, Cl-4 al koxy, Cl-4 fl uoroal koxy,
wamoTogedsiC 1- 3 al kyl, NHC 1-3 fl uoroal kyl, N(€ct/sB82007/000068

al kyl)2, N(C 1-3 fluoroalkyl) 2, N(C 1-3 alkyl)C 1-3

fluoroal kyl, NH(C 0-3 al kyl gne) &, N(CO0-1 al kyl )N(C

0-1 alkyl) 2, N(C 0-1 alkyl)OC 0-1 al kyl, NH(COC 1-3

al kyl, NH(COC 1-3 fluoroalkyl, NH CO)&, (COC -3

al kyl, (COGC -3 fluorolkyl, (COGC -3 alkoxy, (COC

Q is3 G-membeid Iamm{atlc(lﬁ@)Myﬁlﬁ cbﬁ@nﬁi@(‘eﬂ}eﬁoﬁﬂ dytivo N-6XoysHEherein
13f|uoroalky| CONC 1 al k CONC 1-3

Xaf Kyotcad s are @dem@éyrmkyaelec@dimmy\l)@cl astg whar@rwew two of X,

N(C4-6 fluoroal kyl ene),
XZ(%%%@M gk 5ol kyl, SO2NHC 1-3
fluoroal kyl, S2N(C 1-3 alkyl)2, SO2N(C 1-3

f 1 uor oal kyI) 2, SA2N(C 1-3 alkyl)G -3 fluoroal kyl,
as e)ﬁan baserogt a@harmdventéially a:ce'p‘able@ahz Klviage sresbbatearf afsalo the@of,

NC1- 3 kyl andNCl-3 f| uor & is henyl or, a
with th%PfOélSﬁéﬁ@dé?Y}@a raé%%f@ et &%lé pat me%\tf WOk, amino,
|tuent sel ected fromfl uoro,
aﬂ@ﬁ{%ﬁ%ﬁ%@ﬁ%ﬂm@ﬁ iafn% mat hoxy; Q is a 6-nenbered

aromatic heterocycl e containing either one or two
N-atons, wherein X1, X, X3 and X4 are independently
In gmth@taénpct phile knvshtiay, ﬂmwm@dra emepognd pewerding iformula I,

wshn 3 i€kl i By @0ber ol Cranbun e B b1 S0P
f I‘i‘f—lC?1 ﬁ%rbalk eN%f:; alITY, fNHk‘@oRi‘ ‘%\élk%f@ Nﬁ@O)W?n
R R bo are i's not nethyl,

ﬂuamalkyl, (é}m)NHpJ(@Q)NH(analkybamt (y]O)inHOrg tﬂluomlkyl n a not her
aspect of the invention, there is provided a conmpound
according to fornula I, wherein Rl is selected from

In QX&E&%@MQ?{?Q n?vgxfién %}_ﬁ%yfs y&%%d?%% ?ﬂmg Rfée (9 éé’ to formula I,

whkdiy RR 45 selwd&éa@@nh &o rk}ihlo @l )5331 @Rk Sl&bIY lamino,
NI-&CO ) NH2, ((CO) NHC1- 3 a and NHC1- 3 fl uor oal kyl .
Ci-3 alkyl, NHC,.3 fluoroalkyl, N( 13a1kyl)z, NH(CO)C1 3 alkyl, NH(CO)C,3

fluoroalkyl, (CO)NH,, (CO)NHC, 3 alkyl and (CO)NHC,.; fluoroalkyl.

In another aspect of the invention, there is provided a compound according to formula I,
wherein R3 is selected from fluoro, bromo, iodo, hydroxy, C;.¢4 alkoxy, trifluoromethyl, C;.
4 fluoroalkoxy, amino, NHC;.3 alkyl, NHC,_; fluoroalkyl, N(C;.5 alkyl),, N(C1.3
fluoroalkyl),, N(C.3 alkyl)Cy.3 fluoroalkyl, (CO)NH,, NH(Cy.3 alkylene)G2, NH(CO)C.3
alkyl and G1, wherein X is selected from NH, O and NMe; G2 is phenyl or pyridyl, said
phenyl or pyridyl optionally substituted with a substituent selected from fluoro, methyl and

methoxy.

6In another aspect of the invention, there is provided a compound according to formula I,
wherein Q is a pyridine ring, wherein X; and X, are independently selected from N or C,

and wherein one of X; and X; is N and the remaining of X, X, X3 and X4 are C.
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I n anot her aspect of the invention, there is provided
a conpound according to formula |, wherein R2 is
weebwmsesdo f r om hydr ogen, hal o, Cl-6 al kyl, hydPOXsE2007/000068
Cl-6 al koxy, am no, NHd -3 al kyl, NHC1-3 fl uoroal kyl,
N(Cl-3 al kyl)2, NH(CO C1-3 & kyl, NH(CO) Cil-3
fluoroal kyl, (CO NH2, (CO NHCLl-3 al kyl and (CO) NHC1-3
fluoroal kyl. In anot her aspect of the invention, there
is provided a conpound according to formula I, wherein
In Reotﬁé,r aspect of g imvestion, [these i, providerba campbond yarding to fOimdla I,
. triflyuoranet hyl . - 4 fl uaroal koxy, amn
wIRp s ik imitiRe B8 yersin K and stenpdpendeilepilpased from N or C,
anilpfBéredn bhd /60 JiEN: | - | Y.
(CO) NH2, NH( ooty lﬁlfr g&ﬁrgfﬁﬁ%{%%f?%{ng%ﬁagﬁdéeﬁcfed from
N oher aidwhGein ons ef XcareldXfisoin NH, O and NWve; @& is
phenyl or pyridyl, said phenyl or pyridyl optionally
substituted with a substituent selected fromfl uoro,
- . 6l.n_anot he spect of the..
In G s B ofF AR iond MR PR N BT on e ekt fopmuia 1
wHefsilRR4ds $electdtiet h ﬂ?f@ogél, Hub, bR id’do[‘&nin%ét?&%ﬁ%?
X2 are i ndependently selected fromN or C, ~ an erel
megpxyoNHile at(CONER. N and the remmining of Xi, X2, X3
and X4 are C.In another aspect of the invention, there
is provided a conpound according to forrmula 13 wherein
"y iy . . ‘
B OLE D herd Sk Yl A ot
whefeit Ra nglsel@ tddsrady hpdrdges) etedtiony %8d amchoX4 ar e
i ndependently selected fromN or C, and wherein one of
X3 and X4 isN. In another aspect of the invention,

L T T T A
whie@EOR 1 AWl ted FRINM MY dro g gty bRl 6y, arfﬂﬂyém@t?ﬂl hydroxy,

(CONH2. In another aspect of the invention, ere I's

meghogyi NEMeandd@EONHd. according to fornula |, wherein R2

is selected from hydrogen, nethoxy and am no.

In another aspect of the invention, there is provided a compound according to formula I,
wherein R3 is selected from fluoro, methoxy, ethoxy, trifluoromethyl, NHMe, amino,

N(Cy.3 alkyl),, (CO)NH,, and G1, wherein X;s is selected from NH, O and NMe.

In another aspect of the invention, there is provided a compound according to formula I,

wherein Q is a pyridine ring, wherein X, is N, and X, X3 and X, are C.

In another aspect of the invention, there is provided a compound according to formula I,

wherein Q is a pyridine ring, wherein X, is N, and X, X, and X; are C.

In another aspect of the invention, there is provided a compound according to formula I,

wherein Q is a pyrimidine ring, wherein X, and X, are N; and X; and X; are C.
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I n anot her aspect of the invention, there is provided
a conpound according to formula |, wherein R is

weeb@osesdo f r om hydr ogen, fluoro, brono, iodo, &aaTs82007/000068
met hyl, hydroxy, nethoxy, NHWMe and (CO) NH2. In anot her
aspect of the invention, thgpe is provided a conpound
according to fornmula I, wherein R3 is selected from
fluoro, nethoxy, ethoxy, trifluoronmethyl, NHWVe, am no,
N(Cl-3 alkyl)2, (CONH2, and G , wherein X5 is

In aedties hawtcf sfahe MventidnatdrdNMprovidedarmwhipetundisqeesdingdio foieula I,

i nvention, there is provided a conpound accordin%*éo
comprising ene | Cfeap.avherain ose of Pl andiR?A & eithaghy dipret @i [n Ckpethexy,
and X1 nd .are C. In another aspect of the

anﬁ&\lﬂ\?‘é)ﬂ{ef ghe Orﬁf\g?%d ﬁl%&bvi ded a conmpound according to

R3M Q5B hom WREAE NI | SHE CPY %@N@Meﬁ@ﬂgg wherein X4 is
N, and X1, X2 and X3 are C. In another aspect of the

Q isnvpgritline mings Whereini 3§, apd 0siadeitdepeodenply st clad dondNrg G, end
formula |, wherein Q.is a pyrimgdine ring, wherein X2

wherein oue of s ad XerdeNoend thereramingofcKy eatotifbks #§Sect of
the invention, there is provided a conpound accordi ng
to fornmula I, conprising one 11C atom wherein one of

In BhotipdsR2t bSthe€ irdvetion) FX ﬁrcﬁzﬁde[dﬁt dohiPRuh® ¥dtorBfchot foenula I,
other one of R and R is H R3 is selected from

saidigpmpoundHiving: NHL1CH3 and N(Me) 11CH3; Qis a pyridine
ring, wherein Xland X2 are independently selected from
N or C, and wherein one O X1 and X2 isN and the
remai ning O X1, X2, X3 and X4 are C. In another aspect
of the invention, there is provided a conpound
according to fornmula I, said conmpound bei ng: Et hyl
2-(6-Piperazin-1-ylpyridin- 3-yl)-1
, 3-benzot hi azol e-6- carboxylate Trifl uoroacetate Ethyl
2-[ 6- (4- Met hyl pi perazin-1-



yl)pyridin-3-yl]-1, 3- benzot hi azol e- 6- car boxyl ate
2-[6-(4-Met hyl pi perazin-1- yl)pyridin-3-yl]-
woenweséioazol e- 6- car boxam de Acetate PCT/SE2007/000068
6- Met hoxy- 2- ( 6- pi perazin-1- ylpyridin-3-y i)-1,3-
benzot hi azol e 6- Met hoxy- 2-[ §( 4-
nmet hyl pi perazin-1-yl)pyridin-3- yl]-1 ,3-benzothi azol e
2-[6-(4-Methyl pi perazin-1- yl)pyridin-3-yl]-1, 3-
benzothiazol 6-ol Acetate Ethyl

b AT

benzo ;o
2 (6- Mbt hoxypyr| dl n 3 y ateTnﬂﬂoroacletate

, 3-benzot hi azol e- 6-
o]
l Ethyl 2-[6-(4-Methy!piperazin-1-
A S T N n—  YDpyridin-3-yI]-1,3-
7N :
N N benzothiazole-8-carboxylate

2-[6-(4-Methylpiperazin-1-

o}
I .
OO T
N \ N/ enzZothiazole-o-carboxamide

Acetate

/O\C[S = /\ 6-Methoxy-2-(6-piperazin-1-
4 Vel NH Ipyridin-3-y1)-1,3-
JT\ TN vieyridin3yh

benzothiazole

/O\C[s >_®( I\ 6-Methoxy-2-[6-(4-
N N_ . . e - . 2.
N/ \ N/ N methylpiperazin-1-yl)pyridin-3

yl]-1,3-benzothiazole

HO\©is >—<—i—>7 I\ 2-[6-(4-Methylpiperazin-1-
77—\ 2N N yDpyridin-3-yl}-1,3-
N N benzothiazol-6-0l Acetate

Ethyl 2-(8-Methoxypyridin-3-yl)-
S ——
Ao />_O_O 1,3-benzothiazole-6-
7\ N/ \  carboxylate

o}
s 2-(6-Methoxypyridin-3-yl)-1,3-
o benzothiazole-8-carboxylic
7\ 4 Q Aci
N N \ cid



car boxam de 2-(6-Met hoxypyridin-3-yl)-6-

(pyrrolidin-1-ylcarbonyl)-1, 3- benzot hi azol e

wa@a-20@/0Begoer azi n- 1-yl pyri din-3-yl) -

1, 3- benzot hi azol - 6- am ne

N-[ 2- (6- Pi perazin-1-yl pyridip-3- yl)-1

, 3-benzot hi azol - 6- yl] nmet hanesul f onam de
2-[6-(4-Met hyl pi perazin-1- yl)py ridin-3-y I]-1, 3-
benzot hi azol - 6-am ne Trifl uoroacetate
N—FQ [6 (4- Met hyl pi perazin-1- yl)py ridin-3-yl]-1,3-

Pl

trifl _y . 3\benzot hi azol -
{2-[6- (4 thhylplpera2|n-

n£othiazole-6-carboxamide

benzot hi azol - 6-yl } car bamat e

(6]
(0]

O
OO

o osTe e
OQN%@'N\_/N—

F

F. H

Fﬂ\/“\gs >_O_—N -
Iaval

2-(6-Methoxypyridin-3-y)-N-
methyi-1,3-benzothiazole-6-
carboxamide

2-(6-Methoxypyridin-3-y1)-6-
(pyrrolidin-1-ylcarbonyl)-1,3~
benzothiazole

2~(6-Piperazin-1-yIpyridin-3-yl)-
1,3-benzothiazol-6-amine

N-[2-(6-Piperazin-1-ylpyridin-3-

yi)-1,3-benzothiazol-6-
yllmethanesulfonamide

2-6-(4-Methylpiperazin-1-
ylpyridin-3-yl]-1,3-
benzothiazol-6-amine
Trifluoroacetate

N-{2{6-(4-Methylpiperazin-1-
yhpyridin-3-y1]-1, 3~
benzothiazol-6-yl}acetamide

2-[6-(4-Methylpiperazin-1-
yhpyridin-3-yI]-N-(2,2,2-
trifluoroethyl)-1,3-benzothiazol-
6-amine

PCT/SE2007/000068

6- am neEt hyl
1-yl)pyridin-3-yl]-1, 3-



N- Met hyl - 2-[ 6- (4- et hyl pi perazin-1-yl)pyridin- 3-

yl]-1, 3- benzot hi azol - 6- am ne
w@2007(086%6 - MVeet t hhooxxyyppyyrriiddiini -3-yl)PET/SB2007/000068

benzot hi azol -6-a amm i ne N-[2-(6- Mt hoxypyridin-3-yl)-

1, 3- benzot hi azol -6- yl | acetsn de

N-[ 2- (6- Met hoxypyri di n-3-yl)- 1, 3-benzot hi azol - d-

yl'] met hanesul f onani de 2- (6- Met hoxypyri di n-3-y

1) - Nret hyl - 1, 3-benzot hi azol - 6- ami ne

N t hexy pyathyd {246-(43vsthyipiperaz®= benzot hi azol e
%%%mﬂ% yipwidingetlickxy - 1

- benzot hi az0l e5- ( 6- mﬂw&wolﬁ-yl}garm@i%t hi azol -
2. yI) N- et hyl pyri di n 2-am ne 5-(6-Methoxy-1
W3- benzoth| azol - 2-y yridin- 3-

/}r)J d| n—2 am IH@etLyI-Z-[B -(4-
methylpiperazin-1-yl)pyridin-3-
yl]-1,3-benzothiazol-6-amine

HN S —
o  2(6-Methoxypyridin-3-yI)-1,3-
N/ \ N/ \ benzothiazol-6-amine
H
YN\QiS — N-[2-(B-Methoxypyridin-3-yl)-
/>—<j>—o 1,3-benzothiazol-6-
0 N \ N \ ylJacetamide
H ..
Ny~ s — N-[2-(6-Methoxypyridin-3-yl)-
0" />_€>'0 1,3-benzothiazol-6-
N N \ ylImethanesulfonamide

N s == 2-(6-Methoxypyridin-3-yl)-N-

methyi-1,3-benzothiazol-8-
\©iN/ \ N/ \ amine

Br.
S —

s S
N N\ 3

° S — 2-(6-Fluoropyridin-3-y1)-6-
77—\ 7 F methoxy-1,3-benzothiazole
N N



2-[6-(Met hyl am no) pyri din-3-yl]-
5- (6- Met hoxy-1 , 3- benzot hi azol -

1, 3- benzot hi azol - 6- ol
2-yl)pyridin-2-am ne

wpReDiosesohy| - 3HE] - [ 5- (6- W et hoxy- benzot hi azol P@T$E2007/000068
pyri di n-2-yl]-di nethyl -am ne [ N D net hyl - 3H6] - 2- ( 6-
D met hyl am no- pyri di n-3-yl ) -14benzot hi azol - 6-0

[ N-Met hyl - 3H3] - [ 5- ( 6- Met hoxybenzot hi azol -
2-yl)-pyridin-2-yl]- nethyl-am ne [ N-Met hyl
Met hyl am no- pyri din-3-yl)-

benzot hi azol - 6- ol 5- ( 6- rret hoxy 1, 3-benzot hi azol - IN

‘P} Q n ot azol—

- 3H3] - 2- (6-

1,3-benzoth|azole

N- di yl pyrigd
o r?!_t(gl agu_n Py
erzof hi a 4 2{ g\l

5-(6-Methoxy-1,3-benzothiazol-
2-yl)-N-(pyridin-3-
ylmethyl)pyridin-2-amine

2-[6-(Methylamino)pyridin-3-yl]-
1,3-benzothiazol-6-ol

5-(6-Methoxy-1,3-benzothiazol-
2-yhpyridin-2-amine

[N-Dimethyl-3H6]-[5-(6-
Methoxy-benzothiazol-2-yi)-
pyridin-2-yl]-dimethyl-amine

[N-Dimethyi-3H6]-2-(6-
Dimethylamino-pyridin-3-yl)-
benzothiazol-6-ol

[N-Methyl-3H3]-[5-(6-Methoxy-
benzothiazol-2-yl)-pyridin-2-yl]-
methyl-amine

[N-Methyl-3H3]-2-(6-
Methylamino-pyridin-3-yl)-
benzothiazol-6-ol

%&g}?}y?mmedl n-5-yl)-



5- (5- nmet hoxy- 1, 3- benzot hi azol -
2-yl)-N-net hyl pyridi n-2-am ne
wW@<2007/08¢806b- - ( ( mreet t hhyyl | aamm i nnoo) ) ppyyr i dPaTSEN0}/600068
1, 3-benzot hi azol - 5-0l 2-[6-(nethyl am no) pyridin-3-yl]-
1, 3-benzot hi azol - d-am ne Nygt hyl - 5- (6-net hoxy-1 , 3-
benzot hi azo) - 2-yl ) pyri di n-2- am ne
2-[6-(ethylam no) pyridin-3-yl]-
1, 3- benzot hi azol - 6- ol N- et hyl - 5- (6- et hoxy-1 , 3-
enzot hi azol - 2-yl ) - Nmet hyl pyri di n- 2-am ne | (nethy

b

¢ NQolpy rigiQ-3-/, 35-Peretmixiri & venzoBiapd!-

6- Xyy-2=4 5- RI T | 2e0)-NMetinhy)ppydin-2ti n- 2-yl ] -
1, t hi e 2\ (Gariheior opyridi n-2-yl)-6-

nmet hoxy-1 , 3- benzot hi azol e 2-(6-et hoxypyridin-3-y!)-6-
nmet hoxy-1 , 3-benzot hi azol e

HO __ /
) )N 2-[6-(dimethylamino)pyridin-3-
N\ '\ i3 benzothiazol--ol
S =N
/>._{ />—O 2-(2-methoxypyrimidin-5-y!)-
N \ N \ 1,3-benzothiazole
S —
/C[ />_<\i>_m 5-(5-methoxy-1,3-benzothiazol-
~o N N \ 2-yl)-N-methylpyridin-2-amine
s ==
/>_<\j>_NH 2{6-(methylamino)pyridin-3-yl]-
Ho N N\ 1,3-benzothiazol-5-ol
S /=
/@[ />—<\_:>—N-I 2-[6-(methylamino)pyridin-3-yl]-
HN N N \ 1,3-benzothiazol-5-amine
s S == N-ethyl-5-(6-methoxy-1,3-
' />—‘<\:>‘NH benzothiazol-2-ypyridin-2-
N N —

amine

HO. S —
/>—O‘NH 2.6-(ethylamino)pyridin-3-yI]-
N \ N/ \ 1,3-benzothiazol-6-ol



6- met hoxy- 2- (2- pi perazin-1- ylpyrimdin-5-yl)-1, 3-

benzot hi azol e 5-(6-net hoxy- 1, 3-benzot hi azol - 2-yl)-N,
wokdi7rosédoy| pyri m di n-2- am ne PCT/SE2007/000068

2-[ 2- (di et hyl am no) pyri m di n-

5-yl']-1, 3-benzot hi azol - 6- ol 5¢4 6- met hoxy- 1

, 3-benzot hi azol - 2-yl)-Nnethyl pyrimdin-2- am ne

2-[ 2- (et hyl am no) pyri m di n- 5-

yl]-1, 3- benzot hi azol - 6- ol 5-(6-nmet hoxy-1

b hi azeh- 2754 ) R Retra@iane
6- 2wt h 15-1 ,3-
o grya2 )l For %ﬁ“ﬁ«qg e

2-yl)pyridin-3-am ne 6-(6-nethoxy-1 , 3-benzot hi azol -
2-yl)-N, N-dinethylpyridin-3- amne

HO S — /S 26-
/>_<\i>— N\ [ethyl(methyl)amino]pyridin-3-
N N

yI}-1,3-benzothiazol-6-ol

|
0 ) — ¢ G-methoxy-2{5-
\@ P \ E (trifluoromethyl)pyridin-2-yi]-
N / F 1,3-benzothiazole
I
Q) S -
/ \ 2-(5-fluoropyridin-2-y1)-6-
/ F methoxy-1,3-benzothiazole
N N=—
|
O, S .-
4 \ 2-(6-ethoxypyridin-3-y1)-6-
4 0 methoxy-1,3-benzothiazole
N =N  \_
I 6-methoxy-2-(2-pi in-1
s —N -methoxy-2-(2-piperazin-1-
O\O: Van />_N/ \NH ylpyrimidin-5-y1)-1,3-
N N \__/ benzothiazole

A0 S =N/ 5-(6-methoxy-1,3-benzothiazol-
N/ \ N/>—N\ 2-y1}-N,N-dimethylpyrimidin-2-

amine

HO S —N /
>—N 2-[2-(dimethylamino)pyrimidin-
N/ \ N/ \  5-ylI-1,3-benzothiazol-6-ol



2-t5-(di met hyi am no) pyridin-2- yl]-1

, 3-benzot hi azol - 6- ol 2- (6-am nopyri di n-3-yl)-1, 3-
woenwaséioazol - 6- ol 2- (6-mor phol i n-4-yl pyri di n- BEYISE2007/000068

1, 3- benzot hi azol e 6-fl uoro-2-(6-nof holin-4-

yl pyridin-3-yl)-1,3- benzothyazol e

5- (6- net hoxy- 1, 3- benzot hi azol -

2-yl) pyridi ne-2- car boxam de 2-(6- nof

hol i n-4-yl pyridin-3-yl)- 1, 3-benzot hi azol -6-0

b- (6-fluoro-1 , 3-benzot hi azol - 2-

gl ) AN neg hyl N di n- 2- B@inmghday-(,3-beidolbnaot hi azol - 2-

yi] di -C QX an2-gpN-bre(hiIpyrimidin-2-
, 3hbepzQihi axpl Z2-y\ ) - &hied hyl py i
di n- -anine2-(6Nethoxypyr din-3-yl)-1,3-

benzot hi azol - 6-0ol 2-(6-bronopyridin-3-yl)-6- nethoxy-1
, 3-benzot hi azol e 2-[6- (et hyl am no) pyridin-3-y!]-

HO S —N
2-[2-(methylamino)pyrimidin-5-
NH
OiN/ \ />— \  VlI-1,3-benzothiazol-6-ol
N
A s, /=N .
>_NH 5-(6-methoxy-1,3-benzothiazol-
N/ \ 7/ 2 2ypyrimidin-2-amine
o) S —N B-methoxy-2-(2-
/>_< />—O methoxypyrimidin-5-yl)-1,3-
N \ N \ benzothiazole
A s, /= .
NH. 6-(6-methoxy-1,3-benzothiazol-
7 \N / 2 2-ylpyridin-3-amine
O S =\ / 6-(6-methoxy-1,3-benzothiazol-
7N\ Y N 2-y)-N,N-dimethylpyridin-3-
N \ amine

HO s —
N/ 2-[5-(dimethylamino)pyridin-2~
N/ \N / \ VYl-1,3-benzothiazol-6-ol

o) s _ —_ B-methoxy-2-(6-morpholin4-
p \ / N o Ylpyridin-3-yl)-1,3-
N N/  benzothiazole



1, 3- benzot hi azol e- 6- car boxam de
2-[6-(net hyl am no) pyridin-3-yl]-
wa 2807860t hi azol - 6- am ne N- et hyl

-2-[6- PCT/SE2007/000068

- 6-anm ne

(rmethylam no)py ridin-3-yl]-1 ,3- benzot hi azol

[ N- Met hyl
benzot hi azol - 6-

-11C - 2- ( 6-
ol In

Met hyl agi no- pyri din-3-yl)-
anot her aspect of the invention,

there is provided a conpound according to formula |

wherein X of fornul a

WAL bf] usro { odo.
in Eﬂﬁion er i
f or'vuFa~N, in

SC2C1-6 al kyl, SCi-6

N(C4-6 al kyl ene).

of\th
&rm t&for
6- met hoxy- 2- [ 5-

nu
(me
1, 3-benzot hi azole 2

F\©[S>_C—'>_N/—\O
A N
A S = o

\[::1:3*_<::}~42w

a
th

| is a carbon atom substituted
In anot her aspect of the

pr &{6-afdcbperidoedyiaiird according to

bdnzétoipzuiib-al | is selected from
al kyl, SG -6 fluoroal kyl and

I n anot her aspect of the invention,
t-eresis provided a conpound according to fornmula I5

” t e | n anot her
\, SRl OO B 390,

rovirded a conpound
I, sald conpound bei ng:
yIsquonyI)pyrldln 2-yl]-

5-fl uor o- 6- met hoxypyri di n- 3-
6-fluoro-2~(6-morpholin-4-

ylpyridin-3-yl)-1,3-

benzothiazole

5-(6-methoxy-1,3-benzothiazol-
2-yl)pyridine-2-carboxamide

2-(6-morpholin-4-ylpyridin-3-y!)-
1,3-benzothiazol-6-ol

5-(6-fluoro-1,3-benzothiazol-2-
yI)-N-methylpyridin-2-amine

5-(1,3-benzothiazol-2-
yhpyridine-2-carboxamide

5-(1,3-benzothiazol-2-yl)-N-
methylpyridin-2-amine



yl)-6-net hoxy-1, 3- benzothi azole 5-[1 , 3] di oxol o[ 4, 5-
f]1[1, 3] benzot hi azol - 6-yl - Nmet hyl pyri di n- 2-am ne
w6-20108680y - 2- [ 5- (net hyl t hi o) pyri di n-2-yl]-1, 3PCT/SE2007/000068
benzot hi azol e 6- net hoxy-2-(6-py rrolidin-1 -
ylpyridin-3-yl)-1 ,3- benzoidi azole In another aspect
of the invention, there is provided a conpound
according to fornula |, wherein one to three of the
atons represents a detectable isotope selected fromH,
09F -ands13C,—qr wherein one of the atons is a
b SO sel 2Ectevpyiir3ndE.3-11C and 14C. I n
anskher-Nasp of \t-he ttempthizPidie! there is provided a
conmpound according to fornula |, wherein one or nore
of the, atons of R is a radiol abeled atom In another
agpect of the invention, there is provided a conpound
Actef g\t o foryul a Lf(fs%ﬁfoﬁwdin%%-em more of the
at olrs of Ns a | gl ahsl 8%R_REQMi-Li8 anot her aspect
of th€ inVent oM there Is provided a conmpound
according to fornmula I, wherein one or nore of the
atons of R3 is a radiol abeled atom In another aspect
of ot he invention, there is provided a conmpound
acgiording to formla I2{éWhehgemingpiridnBati ol abel ed at om
S syl egtey fy/om3K, 18Bbenit@Razdd®, 13C, 14C, 75Br,
76Br L 312017 13317 15| castoeardigd |

S =
NH 2-16-(methylamino)pyridin-3-yij-
N/ \ ‘\{ \, 1.3-benzothiazol-6-amine

N-methyl-2-[6-

HN S —
NH (methylamino)pyridin-3-y1}-1,3-
N/ \ N/ \  benzothiazol-6-amine
HO\©:S —
NH [N-Methyl-11C]-2-(6-
N/>_—<\j:N>‘ 1\’(‘, " Methylamino-pyridin-3-yl)-
N\
H H

benzothiazol-6-ol

In another aspect of the invention, there is provided a compound according to formula I,

wherein X4 of formula I is a carbon atom substituted with fluoro or iodo.

In another aspect of the invention, there is provided a compound according to formula I,
wherein R3 of formula I is selected from SO,Cy.¢ alkyl, SCy-¢ alkyl, SCy.¢ fluoroalkyl and
N(Cs.¢ alkylene).



I n anot her aspect of the invention, there is provided

a conpound according to formula |, wherein said
woadi7oketoel ed atom i s sel ected from 3H, 18F, 19ETALLN07/000068

14C and 1231 . In another aspect of the invention,

there is provided a conpounggaccording to formula I,

wherein said radi ol abeled atomis selected from 18F

and 11C. In another aspect of the invention, there is

f di . f .
I BN R R R or? R PR AR o Sbbs Hicbpging fo formua
whhaseiir Ry end RE dogeiler &rtma@hieg; t o position 5 of the
kéenzot hi azole ring; R4 is selected from Si (&) 3,
, tetrahydropyranyl, 1-ethoxyethyl, phenacyl,
Abr onophenacyl, cycl ohexyl, t-butyl, t-butoxycarbonyl,
@(22 2-trichl oroet hyl carbonyl and triphenyl nethyl; G3
I's, independently of each other, selected fromG -4
al kyl and phenyl; &4 is selected from
2-(trinmethylsilyl)ethoxy, Cl-3 al koxy, 2-(Cl-3
In ginqiestpyrechoiidhe inventiong theyq is preyidedyacqospospy pecoyding o formula I,
. - et hoxyphenyl , o-nitrophenyl, and 9-anthryl;
Sm@??@¥gngﬁﬁ% bered aromati c heterocycl e containing
either one or two N-atons, wherein Xi, X2, X3 and X
ére i ndependently selected fromN or C,  and wherein
0 Xa, X3 and X4 isN and the remaining
is e f gamrGly-Rysal kyl and hydrogen; as
a f saPt, mahyYRkBy Ry igRdypte of a salt
thereof. | n another asgg%nzg(hiaﬁ g€ invention, there is
provi ded a conpound according to formula VII, wherein
R4 is Si(G3)3. InrFanother aspect of the invention,
/ponpound according to fornula VI I,
eCh ed)gf romt - b%{,%'y&‘ﬁé‘{ﬁ%hy' silyl,
et ho m o
) ygﬁmﬁ_ fypt

methoxy-1,3-
benzothiazole

Y ——
PN spasooss
<Z:I:::[:N \ J\  &l13dioxolo[4,5

fl[1,3]benzothiazol-8-yi-N-
methylpyridin-2-amine

|
0 S
, P
S . 205~
\CE:\%_Q‘ | 6-methoxy-245

(methylthio)pyridin-2-y11-1,3-
benzothiazole

e S =
/>—<\r>— NG 8-methoxy-2-(6-pyrrolidin-1-
N N

ylpyridin-3-yl)-1,3~
benzothiazole

In another aspect of the invention, there is provided a compound according to formula I,
wherein one to three of the atoms represents a detectable isotope selected from 3H, YF and

13¢, or wherein one of the atoms is a detectable isotope selected from '°F, 'C and '“C.
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et hoxynmet hyl . In anot her aspect of the invention,
there is provided a conpound according to fornula VII,
woher’agesoiRd i s sel ected fromt-butyl di methyl si Pgi/sSaz®7/000068
et hoxynmet hyl . In anot her aspect of the invention,
there is provided a conpoungjaccording to fornula VII
wherein R4 is t-butyldinethylsilyl.Iln another aspect
of the invention, there is provided a conpound
according to fornmula VI, Qis a pyrimdine ring,
wherein X2 and X4 are N, and X1 and X are C. In
of the_inventio there i s proyide

anqgt her as t. , a
Tn Q35D GTRICCALARE AV FR ot Gy EHON <G8 CORPRRRA #eydba 15 Torula I

wh%}é{r* etz n'id'ﬁé‘ gf theNR6:3L B¥1¥f—'si Srablolddlfla¥lom X3 and X4 are

n another aspect o e |nvent|on,1?here is
provi ded a conpound according to fornula VII, wherein
Qis a pyridine ring, wherein X4 is N, and X1, X2 and
In @ther espect ofthaingenien, tepas prayidediaecompound aasardingierfernpua I,
rovi ded a coppound a di ng,.to, fornula VII, wherein
whegst qrie 3 s, Qh oS PO OHEG 2 eliBbeIEt ZEMe i nvent f on,
there is provided a conpound according to formula VII,
sai d conmpound bei ng:
In fnofler pfdeet df-theltnybijtttinyriteteyik psivided]acoyipolin®according to formula I,
benzot hi azol - 2-yl ) pyri di n- 2- am ne
wherefrganear ypry A ths glapysof R is@sadelapelsd atopL
yl ] pyridin-2-amne In another aspect of the invention,
there is provided use of a conpound according to
In AthBd hépeW of BS inS¥Mide tiefe 19 pRVTEAQN conthoandiR6RESs Bfformula I,
preparation of a |abel ed conpoun oﬁg rn¥3a14 dse 76 120
whitewiied widiolaelddatem isssleed fionpddi 15,0/, 6.C, akd €, "Br, “Br, I,
1mpyg{§%gﬂlaton1is attached to position 5 of the

In another aspect of the invention, there is provided a compound according to formula I,

wherein said radiolabeled atom is selected from *H, '*F, °F, ''C, *C and L

In another aspect of the invention, there is provided a compound according to formula I,

wherein said radiolabeled atdm is selected from **F and '!C.

In another aspect of the invention, there is provided a compound according to formula VII

H
R4\ 6 S X’“X2 H
O A
5 N XX, R5
H Vii

wherein
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5 benzothiazole ring; Qis a 6-nmenbered aromatic

het erocycl e containing either one or two N-atons,
woher7agesoXl, X2, X and X4 are independently sebetTiSezh07/000068

fromN or C,  and wherein one or two of X1, X2, X3 and

X4 isN and the remaining is» | 0 RS is selected from

Cl-3 al kyl and hydrogen; G5 Is selected fromCl-3

al kyl and C1-3 fluoroal kyl, wherein one to three of

i.S . t i N
o RS- TE LR el SR Aol U000 LB e or
benzmtldetodetiaf)| e i sot ope sel ected from 18F, 11C and 14C.

I n anot her aspect of the invention, there is provided
a pharmaceuti cal conposition conprising a conmpound

R43§ §&E(§éd‘ﬂoﬁl%{@)ﬂ‘d@6‘4 telr RS ratiiL t DetBoxyethyl, phenacyl, 4-
phar maceutically accep{ abl e carriér. 20 I'n andt her

bragsqmhenacyt, cytlehdxyl ébuiyb;butdxyearbprylpl, 3 itedorgethylcarbonyl and

.phar eytical conposition for in vivo inmaging of
ﬁ”§ﬁ§yﬁ%§379posits, conprising a radio-|abel ed conpound

according to fornula I, together with a
harmaceutically acceptable carrier., 25 In another
Gﬁ@ﬁ@é@peﬁﬁeqﬂw@f eepbetarossleciaddramn Cos gkhand@8emiy i n vi vo
nmet hod for neasuring anyloid deposits in a subject,
conprising the steps of: (a) admnistering a
G4die selettad Freopaitimethy ilybethdvar, Cae elliboxyc 2H a0 alosy)tthoxy, Ci.3

C rising a.radio-labeled co und of. fornul a apd .
oG BEe bR BHar Y b e ECERRE ersSEely  Gnyo-aRBE L
deposit in the subject. Said detection may be carried
amma i magi ng, nagnetic resonance i na

t b i
Q %&n@m@m@bé@mpkw@@b&ng Shierora 03 t‘e/@g\ll -%wgtrawherein
; . .
XSRS e DB BT \H TSRS oo o,
Xof Aprahd Hly isAV aheihevemainip 3e@se,

R5 is selected from C.3 alkyl and hydrogen;

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

In another aspect of the invention, there is provided a compound according to formula VII,
wherein R4 is Si(G3)s.

In another aspect of the invention, there is provided a compound according to formula VII,
wherein R4 is selected from z-butyldimethylsilyl, 2-(trimethylsilyl)ethoxymethyl and
ethoxymethyl.

In another aspect of the invention, there is provided a compound according to formula VII,

wherein R4 is selected from #-butyldimethylsilyl and ethoxymethyl.

In another aspect of the invention, there is provided a compound according to formula VII,

wherein R4 is #-butyldimethylsilyl.



Down' s Syndronme and honobzygotes for the apolipoprotein

E4 allele. In another aspect of the invention, there
woOoqrossdoded a conmpound of formula | for use i RCT/SE2007/000068

therapy. In another aspect of the invention, there is

provi ded use of a conpound 9? formula | in the

manuf acture of a nedi cament or prevention and/ or

treatnment of Alzheiner's D sease, famlial Al zheiner's

o B e A LR D SRR 2 e .

Qikd pghﬂneh@e rihg) vam&tdﬂxa aﬁ@K@ﬁ% Nyfand B ah' KgRtd ©N, there
is provided use of a conmpound of forrmula | in the
manuf acture of a medi canent for prevention and/or
In o R I ARl Bt (PhR R BBl ML AR honfil v,
5 whemimnQ) lisa pyriding heg, warrdfiaXs ISFN, amﬂ}a,PfEdnd:Xﬁrthf or
prevention and/or treatnent of Cognitive Deficit in
Schi zophrenia (CDS). I n another aspect of the
In ArOWMRP hdRBh oﬂtﬁ@fn@eﬁt&npﬂl@fé' 19@1‘%&165%%@%09& &Uc@x‘ﬂﬁ{gttb%hnula VII,

and/ or ‘treatnment of Al zheiner's D sease, fam!|

wheeinQ i pyridim gem sdieradoin isdN.Spddf o e and; hmﬁ)z yg ot es
for the apolipoprotein E4 allele, conprising
adm nistering to a mammal, including nman in need of

10 In siocHer Bflﬁvmﬂth@hhv&ﬂdﬁlpﬂleteﬁepﬁoﬁmti a campbefeRRbidingab lfyrmula VII,

effective amount of a conmpound of forrmula I . In

whersBr R fs hydpgeR of the invention, there is provided a
nmet hod of prevention and/or treatnment of Al zheiner's
Di sease, conprising adm nistrering to a mammal ,

In arm)theu dipect ofdnd imverseed, theredsiplovisied wentipomndardbwling to formula VII,

saui gtb a therapeutically effective anount of a
8 81‘“gf ormula I. In another aspect of the
15 invention, there is provided a nethod of prevention

and/ or treatnment of Cognitive Deficit in Schizophrenia

%SE?S) conprising adm ni stering to a

TG
5-(8~{[tert-butyl(dimethyl)silylJoxy}-1,3-
" benzothiazol-2-yl)pyridin-2-amine
NN S —
N N

5-[6-(ethoxymethoxy)-1,3-benzothiazol-2-
yljpyridin-2-amine

In another aspect of the invention, there is provided use of a compound according to

20  formula VII as synthetic precursor in a process of preparation of a labeled compound of
formula XTIV
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mammal , i ncluding man in need of such prevention

and/or treatnent, a therapeutically effective anount
woho@/osesopound of formula | . Definitions As uBeTSE2007/000068

herein, "alkyl", "alkylenyl" or "al kyl ene" used al one

or as a suffix or prefix, ig4qintended to include both

branched and strai ght chain saturated aliphatic

hydr ocar bon groups having from1l to 12 carbon atons or

if a gpecified nunber of carbon atons is provided then

that specific nunber woul d be intended. For exanple

" G- 69 S dengtexs, al k@, having 1, 2, 3, 4, 5 o0r 6
H onsy__\\ r@ e \gpeci fic nunber denoting the
_ { L Q(S t he edgey. O (zero), a hydrogen-atomis

the XgbSsituB® at the position of the
al kyl -group. For exanple, "N(CO al kyl)2" is equival ent
to "NH2" (amo). Wien the specific nunber denoting
t he al kyl enyl or al kylene-group is the integer 0O
whégi 0), a bond is intended to link the groups onto
whi ch the al kyl enyl or al kyl ene-group i s substituted.
For exanple, "NH(Co al kyl ene) NH2" is equivalent to

*NHNH2"  ( hydr azi no used her.ein, the grou |i nked
ory it K BHRS, S04 P sHgr yrBipedicbed Rodneh Sl e
bﬁgg@gp@q-ﬁ, the first and to the |last carbon of the
eaI ky ene1 r al kyl enyl -group. In the case of nethylene,
the first and the last carbon is the same. For
Q iex @nptdberedNuGhatt kitb@BRJIE contbfngalitky @R} twaNtatoME, Gherein
al kyl ene) 2NH' i s equival ent to pyrrolidi nI\l/I ..
X1k &6 1285 iy PredAdepsngratiy selagted ﬁp@ﬁﬁ@f Cvandwhersia ppe 65 vt of X1,
X, 3% KHa 08 th P84S . limted to, nethyl, ethyl,
zn-%%ﬂogql, ll\r pr opyhaﬁ{ﬁ-%ﬁ%l , 1-butyl, sec-butyl,
t-butyl, pentyl, and hexyl. Exanples of alkylene or
al kyl i ncl , t .are not limted to, nethylene,
Rséﬁf;‘icg%ye{%m’b?:g‘bé?glﬁé‘w%ﬂ@gﬁ%ﬁ yl ene. As used herein,
"al koxy" or "al kyl oxy" represents an al kyl group as

defi ned above with the
GS5 is selected from C;3 alkyl and C;.; fluoroalkyl, wherein one to three of the atoms of G5

is a detectable isotope selected from 3H, F and 3C, or wherein one of the atoms of G5 is

detectable isotope selected from '*F, !'C and C.

In another aspect of the inventjon, there is provided a pharmaceutical composition
comprising a compound according to formula I, together with a pharmaceutically

acceptable carrier.

In another aspect of the invention, there is provided a pharmaceutical composition for in
vivo imaging of amyloid deposits, comprising a radio-labeled compound according to

formula I, together with a pharmaceutically acceptable carrier.

In another aspect of the invention, there is provided an in vivo method for measuring

amyloid deposits in a subject, comprising the steps of: (a) administering a detectable
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i ndi cat ed nunber of carbon atons attached through an

oxygen bridge. Exanpl es of al koxyi nclude, but are not
wOi20071086800 0, net hoxy, et hoxy, n-propoxy, i sopreposy2007/000068

n- but oxy, isobutoxy, t-butoxy, n-pentoxy, isopentoxy,

cycl opropyl met hoxy, allyl oxgs5and propargyl oxy.

Simlarly, "alkylthio" or "tfiioal koxy" represent an

al kyl group as defined above with the indicated nunber

of carbon atons attached through a sul phur bridge.
quaa@afdofr@erh@maceumqahmr@msngﬂn comprising eaadiryabsied compgund of formula

PRt 820 Bl AR B B e

: detéBﬁ@ﬁ A HehrrRldloREBE gaxﬁﬂ’la ‘irﬂ&‘glﬁg ﬁ%ﬂ@ﬁa re8énah&€imaging or magnetic

correspondi ng al kyl,; al kyl ene koxy-groups are
resmrmpb@smdtrdmyojﬁ}l SmkimubjElenw essuspectddud rhaahgylldlseml ardendrome
but are not limted to trlfluororreth

selegted; frsm heesirpign consisig @W@hﬁzmer oDgseasey %mﬂﬁ% A%éltewpr s Disease,
|
A L A B I A I

di f|1 uor onet hyl ene, quoronetherne,
2, 2-di fl uorobutyl ene and 2, 2,3-trifl uorobutyl ene.

In gmpthep hepsctoff thd inventiah kbsry is providdé a chmpoendenfiiotmula hfdr ese in
to, trifluoronmethoxy, 2,2,2- trifluoroethoxy,

thes®P%. 3_t i f| uor opropoxy and 2, 2-di fl uor opr opoxy. As
used herein, "aromatic" refers to hydrocarbonyl groups
havi ng one or nore unsaturated carbon ring(s) having

In antrBbspectaifaiciavanion, thereds prnided Aselefl aowalpongdlof formula I in the
el ectrons) and coggrl sing up to about 14 carbon atons.

mapyfagig; of jagnediqaaicat ioa prsvarticsrangior Eeaimept ofrAdlghrimess Pisgase,

farffi ApndiBbE PRS- TIRR 6 ST Bl L BRR
Syl bifid mﬂmgo@g B dpohpAiraelin4 4IRIQ. 4n + 2

delocallzed el'ectrons). As ‘used herein, the term
aryl refers to an aromatic ring structure made up of

In agorlgt aspedh o BTG, A6 PSS SAOLE Sogpremg Rgrormulad in the
mafi\ﬁgé{ﬁlte' df agﬁegf’l@&en{[%’f pfie?méfan@? ﬁgér(&nen&fq@lzﬁ&ﬁllé% BlsEe.

contal ni ng

In another aspect of the invention, there is provided use of a compound of formula I in the
manufacture of a medicament for prevention and/or treatment of Cognitive Deficit in

Schizophrenia (CDS).

In another aspect of the invention, there is provided 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 of formula I.

In another aspect of the invention, there is provided a method of prevention and/or

treatment of Alzheimer's Disease, comprising administrering to a mammal, including man
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14 woul d be polycyclic, for exanple naphthyl. The
aromatic ring can be substituted at one or nore ring
weoaei7iosesns Wi t h such substituents as descri bedrai/SEE007/000068
The term "aryl"™ al so includes polycyclic ring systens
having two or nore cyclic rp4@gs in which two or nore
carbons are common to two adjoining rings (the rings
are "fused rings") wherein at |east one of the rings
in rle8d 8f Qﬁ'ﬁ&)ﬁ'e@/emﬁ&f an@)6R iRhtent, AehQhRticAN Difettivd H8SunE 8Ma
be cycl oal kyl s, cycl oal kenyl’s, cycl oal kynyl's, aryls
Cm@mﬂm@pfﬁﬁm@édeyclyls The terns ortho, nmeta and para
apply to 1,2-, 1,3- a d 1,4-disubstituted benzenes,
respectively. For exanple, the nanes
In shothetlaspeétivfitincinvamion ahiete ¢ providdd ARidhodagpzaRatia nd/or
synonynous.. As used herein, the term"cycloal kyl" is

treﬁm@w &pepibive Refigiim Schizophteat (GO, Qryubng aﬁmmﬁrgermgéo a
ma RS B HR S 0k of Bt RO and GARALHEN, 4 el tRtcaly
dﬁmﬂubmabhﬁbfahampmﬁﬂaﬁm&mnﬂa10 carbon atons in their
ring structure, and nore preferably have 3, 4, 5, and
6 carbons in the ring structure. For exanple, "C3-6
cycloal kyl " denotes such groups as cycl opropyl,

Defigitibathut yl , cycl opentyl , or cycl ohexyl. As used
As H?Jd%&bm "Qﬁc&f’ "afHEyl Cx@/’r" 619% lelilg'f &ed aiog e bl MOT Qurrig B} gxreﬁx is
brono, and unt er is used, for exanpl

nmnépdE&adudab@h@hthwbgdﬁmﬁemydEMa%gedﬁ@p@ﬁmashsmmhmbsn

hl or i d i dr oxi d o fate .
oG o AR LRy Ol eT Toaerad FipBdt ofghon groms i

prokReg titn thdt@pécefidhuniteh SoaRYSd dtend&. Foh@;aﬁrpmgl ialky]'0flenotes
heterocgcle refers to a saturated, unsaturated or

alkbldrawrn@r I, ¢. 3 Broab cabongionsy Whea theoﬁpéglép nemper deppigngthp alkyl-
groﬁt) Shi o é%?\:g B éﬁe’r@eQ é@f&ggéﬁ thﬁqé 1&&{@5@5 Jrh@ gu‘g’stﬁ:\%nﬁgt the posmon

rong oms are

ofﬁmaﬂwhgnmpgﬁmexauMnhmﬂCoamgmygﬁaquMBmhoﬁﬂyb“tha@sVﬂmnﬂw
otherw.se.s C|f|e be. carpban or nitr [ ed, ]
Spoqi B WTeE SRt s ARV L SRy RaEroh (une Sitest Bs50). & bond is

inten@6Plo linkané gi@ﬂr 3 @nté' HWHEESthe bRy Rey L & aﬁﬂ}%xﬁ%’ﬂ&ﬁﬁ% Xul?stﬁ“dt&g For
nitrogen or “sul phur atomis optional Iy oxl di'sed t

exapplon MK Chplbxlen NG iseriivelept or NINHA byderioge ﬁxsmged herein,
the %%dpg ﬁl%i(l:cy bﬂ&h%fq‘ﬁé& &eaﬂ{ylgggr? rg%uB afe fnlterﬁged {\l 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, t-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



10

15

20

25

30

is optionally substituted by acetyl, fornyl, nmethyl or
mesyl; and a ring is optionally substituted by one or
wounoE/kedoo. |1t is understood that when the totatTsE2000068
of S and O atons in the heterocyclyl exceeds 1, then
these heteroatons are not agyacent to one another. If
the said heterocyclyl group is bi- or tricyclic then
at |east one of the rings may optionally be a
inchigé, e afe QiR it @ fo, AeEHBRY | dthdyNA-pRoOYY Ois‘ébrbﬁta%r @-buﬂoﬁ?St
one of the rings i s non- het er oar omat i ¢ e said

isobisexst, HbYoOKYd n-perdeny. isepenteieve gxdlorropHmathoxy.iligloxpend be

| C ) wNet y l

B RIREL S Bl I ARy B8 et
abod ¥ witithy izﬂuqaeadl bl of dakbohitanyd gttapkedathiotigh a sulphur bridge.

i V- nmesyl pi perazi nyl, honopi perazi nyl, piperazinyl,

azetidinyl, oxetanyl, norpholinyl,

3 Olke ek a N

As LS SRR bt LS NGRS Dt e o
SufﬁE br prieidy refens wrgroummnol Wh;cﬂi amlemwi, o theceaifith hygkagas(systiaghed to

h [ ~ het ) L
theigiogn 5L 8 crvPrting MReCeRv e Sk haRRRIT I Gotrssb by
fludrd CPx 8] 8 b ff ilioroaMXN GfMude Obut Atd AR Helted e e QRbMELhYT, OUPS
i ncl ude nonocyclic and pol cyclic (e.g., having

3
diflgprometiyd dporomefbyl, 8525%@%1@ - ﬂ@or@ﬂhﬂeﬂpéﬁcﬁwwrowl
groups include without limtation, pyridyl (i.e

pyridinyl), pyrimdinyl, pyrazi nyI pyri dazi nyl,
Exdmplag offhorodlkylyhe 1(10111&& bﬁtla[ra nyt lirmteﬂmondﬂﬂ}abl;omethylene

RO 5 g Bl a2 Y gty ool v!

benzt hi azol yl, isoxazolyl, pyrazolyl, triazolyl,
tetrazol yl, indqzolyl, 1,2,4-§hiadiazplyl,
Exampitem%ﬂtmryalkOWelmzlgdm ibe‘rr@rb poigimites/to, tridkuptvanethoxly, 2,2,2-

.denzi.m. d Y, ndol ke. In sone
R R B 23Rk oo 1 °F 0 abour

20 carbon atoms, and in further enbodi nents from about

3 to about 20 carbon atons. In sone enbodi nents, the
As peqddhesriny [arQpasien el hydoearbonyh seups hwmmorted)rawa pnsaturated

64n iff aﬁ!ﬂ%&:%té)h feP Or 5 QLIAL QR EREH

S one %@% fet Ceetsér%eb% 4)% group %gs @ t%nsa out
corAprlslng ap whedbotit B cabponlatdms. 2An 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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het eroatons. In sone enbodi nents, the heteroaryl group
has 1 heteroatom As used herein, the phrase

wOpoaosed ng group” or "protective group” meanBCT/SE2007/000068
tenporary substituents which protect a potentially
reactive functional group fpgm undesired chem ca
transformati ons. Exanples of such protecting groups
i nclude esters of carboxylic acids, silyl ethers of

cyc%amas»issa cBatkyagR! ﬁr!yl% 288y K&&@ky%mé FhA M- 8sh@Rekta and para

ket ones respectlve y. A sub-group protecting group
appdy & 1.ProdS- aid tA- qotrubsfet@tedévemmese mspeqnvclyhf@r oxampje,dhgomames

1R et S AR TRelE i BRI P came

nDIecuIe under basic conditions. Exanples of such
protectlng t%roups ncl ude, but is not limted to,
dHhprein 2bg ferm ey digalisyli i imiendedhtg isiude satuaa%swmnonm having

meﬁgﬁclﬁm&k QFH} ¥orohtbs. T eﬁeS ﬁ‘{él\iﬂ% %e'a or brldged polycyclic

rmaceuti cally accept
systhemisi. Pafaredsycloalkipls hdve frbmsikid lﬁaamt»umtﬁny\ﬂnehﬁt fing fieicture, and

t ' di fi ed. Ki
BB RO Te5 3P PEEtORe ks Re SR Ea1 | SHEbBRt Khte
cyciGIta" ddhoted d8ch %%Hﬁpsads%gﬂ%ro&)ylmﬁcﬁ&oﬁtﬁ; cyBIRERH, of Eyclohexyl

organic acid salts of basic residues such as am nes
al kal'i or organic salts of acidic residues such as

As%gercﬁ%?éf{xﬂ "Raldh! {j $halo ng.. é%%#‘l flfuoro ctf') rg %é)?la ,2 al“éXunterlon'

acceptagl e*sal Comvent

is 1sad, tfer axdam?t@etdxgptefem arsmaammmm@ s}athgesl s@éclésh@cp as efléride,
un or ne or. exa from non-toxic inorganic
brogpicy PygiArCeRce e, SHgHe. a0 "@fﬂ beneggrakiopaead Shedike.
non-toxic salts include those derived frominorganic
aci ds such as hydrochloric, phosphoric, and the |iKke;
As alsﬂﬂ ltemén,stheb tesmp' hetpacpdylf' oo hatergarlic” acidereyck” adfers to a

t|c enzoi c t.hanesul f oni ¢, .an
satp 0 sa il Smni st SR TS Ot ey efionay fgtess
oth@fvﬁgee@ated)%ﬁmm@m ERP0 HBmS WAARE!1Z M, f4r @M ddpeatdas 8Rtchosen
ngound that contains a basic or acidic noi ety by

BJHVesen; BT ohexyacal Whish Fesunles atheaisy spesified, bedarkon or
mtt?o%%h n@ﬁ(g@f ?ﬁégé@% -@Hz[ Eﬁ‘;ﬁb H@(%)tfonﬁlsf }Seel%pﬁgédjbyp 4 _&%3_&: 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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conmpounds with a stoichionetric amount of the
appropriate base or acid in water or in an organic
weabowraségooor in a mixture of the two; general | pCT/SE2007/000068
nonaqueous nedia |like ether, ethyl acetate, ethanol,
I sopropanol, or acetonitrilegare used. As used herein,
"in vivo hydrol ysabl e precursors” neans an in vivo
hydrol ysabl e (or cl eavable) ester of a conmpound of
formula | that contains a carboxy or a hydroxy group.
For exanpl e am no acid esters, Cl-6 al koxynet hyl
As gsaddresein, Theterparyidsefiers tchy heteroarongic hatemgly ol pereink it least one

ne B b Bl O HLAHE R sspiepren, Moty sgaaps ol
moho®lit M&@@ﬁ@ﬂl mvy@tml or 4@%@&%&%@&%: ERhmples of

phosphoram dj ¢ c i C_esters. used herein
heteroaryf growps inglude w1tBewdimitationcryidal (ies obadiay D prineidingt,

pyrpSPldaalob RSN, 6 ¢ R SRR, Biem,
imidielyd, thiveolyk sndolyil gy rrydnpassigl, bagofirel, bdfrizpﬁlﬁdﬂyﬁiaeiﬁthlazolyl,
isoizp st G b LB D itisolt b 4 Berigetiyh o tupzelyl,
berZB@inyf, Q] Gas2081, BeRRRNGo kN3 ddiH: lsh'rflcf {hE 1IRB! 1Ysome
robust "to survive PSolation t6°a use¥ degree o
emb@ﬂdm@vs,fth@h@taowhgltom hagirgmurte abamtdZOfC@thlamso and int forther
di agpostic
e B FRRLOF L OADREHY st e P Rl s e

hete’mdryis gﬂou@t;emamw €0 FoRS eANt4 foRBert 1408 td ABULITRS 5 to 6 rmg—forrmng
ally | abel ed conmpounds of the i nventi on,

atoﬁlgg iﬁ g)ﬁqeceéply et thereteroarybigraup Asel gbout4, 45 pb@rt 3 orlto2
hetel‘a%ﬁh%t lfﬁl%loﬁle eﬁfbodﬂ%'h%c{h% ey og%\ga le'h s19R90at ”'p ound,

‘radi ol i gand” a conpou e |nven
V\/nere one or noreat orrs are replaced or substit ut ed by
an .at om havi.n mc mass Qr mer different
As fikahefei, 6 ot Racdic e St Or o OV Pl e e
subBituetite which rotedi%tpéte'ﬁhhl‘ly RAEH fufiGionalbiRRb& undes1red c}k;emlcal

radi onucl | (i.e. "detectable isotopes") that
trans B@?SaEWEﬂ?ﬁ of such protecting groups include esters of carboxyhc acids,

silyl ethers of alcohols, and acetals and ketals of aldehydes and ketones respectively. A
sub-group of protecting groups are those which protect a nucleophilic hydroxy group
against alkylation and thus permit selective N-alkylation of an amino-group present in the
same molecule under basic conditions. Examples of such protecting groups include, but is
not limited to, methyl, 2-(trimethylsilyl)ethoxymethyl, alkoxymethyl and -
butyldimethylsilyl.

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

formed, for example, from non-toxic inorganic or organic acids. For example, such
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conmpounds of the present invention include but are not

limted to 2H (also witten as D for deuterium, 3H
woabwmsggodtten as T for tritiunm, 11C  13C, 14€CTAEBXNB7/000068

15N, 150 , 170, 1 Ob 18F5 35S, 36C, 82Br, 75Br5

76Br, 77Br, 1231, 1241, 125t4gand 131l. It is to be

understood that an isotopically |abeled conpound of

the invention need only to be enriched with a

conglgrftﬁ)‘ﬁﬁﬁmnecokl% %I%Qnélﬁde Ros@RRNRd FoREinfRane el 's&d'hhas

ows detection wth a technique suitable for
hydpeahl drisyplosplagys amhﬂne dmk@, eeldghe jafts aregeted dtombodrganio mpids suth as
1 of taFe iq% t ion 1¥\4 d %% he car bonat om of
acHG By &1 B §%‘?}%I’8‘? %‘}‘?8“ R PAYTE M Found may be
constituted by 12C or other carbon-isotopes in a
fraction of the nolecules. The radionuclide that is

The phesmprspteadlal aceeptable sals ohive presentdnsiipe gatmpthesised from the
par<\%t &omﬂglgx%lqg%}%gn{aﬁg 5(%%‘%' a&dﬂ%&i—::tg %t}l'c%ﬁveq{uohﬁ%themmal methods.
conmpound. For “exanple, “for 1n vitro

Gexpdrﬂtw eudhrsaltsammeq:reﬂamwyi regctmgdhehepetd of lease fgaR\S$ these
corrp unds that . cqrporate 3H, 14C . or, 1251 w ]| )
TERRBABITL) @ BISISHARCIIS BRI OEZH GPRIAPTYS BPHag a4 In water or in an

org%fii@ |sbl@éﬁt' &'ﬁ alxﬁﬁuré-g’ﬁhe 188 gedd Rty ligﬁé]queél?ﬁﬁgﬁ&ﬁﬁé-ether ethyl

5Br3 or” 76Br w | generally be rmst useful. In one
aceaa’m@mamﬂmsolnrbpm draveeiirdeatehsed. adi onucl i des ar e
represented by 3H 18F 19F, 11C, 13C, 14C, 75Br3 76Br
12013 12313

As used herein, “in vivo hydrolysable precursors” means an in vivo hydrolysable (or
cleavable) ester of a compound of formula I that contains a carboxy or a hydroxy group.
For example amino acid esters, Ci.¢ alkoxymethyl esters like methoxymethyl; C;.
¢alkanoyloxymethyl esters like pivaloyloxymethyl; Cs.scycloalkoxycarbonyloxy Cigalkyl
esters like 1-cyclohexylcarbonyloxyethyl, acetoxymethoxy, or phosphoramidic cyclic

esters.

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 formulation into an efficacious therapeutic or diagnostic agent.
Compounds of the invention further include hydrates and solvates.
The present invention includes isotopically labeled compounds of the invention. 'An

“isotopically-labeled”, “radio-labeled”, “labeled”, “detectable” or “detectable amyloid

binding” compound, or a “radioligand” is a compound of the invention where one or more
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1251 or 131l. Exanples of an "effective anmount”
i ncl ude anounts that enabl e inaging of anyloid
wdeprasésps) i n vivo, that yield acceptabl e toxPCTiSE2@mdo00ss
bi oavail ability | evels for pharmaceutical use, and/or
prevent cell degeneration apgd toxicity associated wth
fibril formation. This invention provides radiol abel ed
heteroaryl substituted benzotbi azol es as anyloid
atoinIREH 1RP1asGERsEbaTteted ¥ b @binChaR It H6thicGRIER OH RESs Hultdy
whi ch such are prepared. It _is believed that the
diffeenmp Hapiye glonin mapy @geass nuphefypistbhigynd o nated (fomatusally
di »
oo SLR b AR < BRRARe GRS G R Bborgted n
corb@:)mdi bf/the poBbmtdtventen ineludt edt dt aerlimiedstdCH (@Bo written as D for

et pRn AT PRGOS oA T8, 13, %8 B, 55
36%% VS%S,S 7:51@16107grh€q0nﬁ0121’1 d8q &1 the tﬂ@&ﬁafstdda"[ﬁﬁtah %toplcally

kel y be Used as single agents but coul
labeled compowsled thainyentivnmacd anly ¥ bheraichedwith maletpetable 1sotop to, or

bk “ichanb AR Tl a RS wiBrB Puuppaientan

apPice@ER e\enth Dicté RABRIEGNKJuhd OF the ieatitR Gdblel 6athl YC, the carbon-
accegt abl e salt, solvate or in vivo hydro]lysablg ester

atopefithe tabelstl groupied thedakaled compornd ey ibeicerstigited by °C or other
o R L, TR PR P S 0B b
1nstaﬁtqmdm1abaleld)compom&bamiﬁtdebe}ndwintthe sproifiveapplication of that radiolabeled

ar eutically. active conpound or ounds used in
corﬁpﬂ?wga FF ot o e S P 1O AR et ChovtepaoH fesays,
§ e mcbﬁ)%fdt@ﬁrl and o3¢y Mﬁi "efall?% most useful. For in vivo
arrmceutlc | £ tabolite(s)

lmwm mﬂlcamﬂelshdbs Co Fusé, [Ffle do wﬂouﬁwrg&rﬂwél genereldnbe most
qyentlon may be used to determi ne the presence,
tation and/or anmount of one or nore anyloid

dep05| t(s) in_an or %an or body area, including
In one embodiment of the invention the rad;lonuchdes are represented by

13C, 14C, 75B1', 7631,’ 1201, 12317 1251f01' 1311.

3Hh§ 9 11¢,

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

formation.

This invention provides radiolabeled heteroaryl substituted benzothiazoles as amyloid

imaging agents and synthetic precursor compounds from which such are prepared.

It is believed that the compounds of the present invention may be used for the treatment of
Alzheimer disease. Hence, compounds of the present invention and their salts are expected
to be active against age-related diseases such as Alzheimer, as well as other Af related

pathologies such as Downs syndrome and -amyloid angiopathy. It is expected that the
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brain, of an animal. Anyloid deposit(s) include,

Wi thout limtation, deposit(s) of Ab. In allow ng the
woeogmsedoo sequence of anyl oi d deposition to bePCT/SE2007/000068

foll owed, the inventive conpounds may further be used

to correlate anyloid depositzon with the onset of

clinical synptons associated with a di sease, disorder

or condition. The inventive conpounds nay ultimately

conBRuHEESt thprescdfinvertitth Would! hﬁﬁm&@y Be GHed QasiaglediosRs Q@crcould

or condition characterized by amyloid deposition, such
alscalee vied irf epvittinationAnth Dowead sangg afleeemisionaleficis eakssiement dgents.

honozygotes for the apolipoprotein E4 allele. The

met hod of this i nvention determ nes the presence and

in GsRERpEP oY R R o IS He R e Bl s Beife
or 4: a@aﬁcaﬂgl A ddptdbledaltpsblete or ﬂ@t@qiyakﬂlﬁaaleaa@ﬁer théreof, o a
ar naceut i cal conposi tion cont aini ng

phaalﬁwe@n@nl ﬁpmmww@mW%lmcmlsmg@@mp%@ efforpla () is
oL Bpeith s ShbTuRoIe heny . 5 Abg h Lo)

phatiedentitzlyl aptivpiamipouyd onetanpomlﬂmtlseﬂhﬂaAMmunetr sdlershies 1nclud1ng

detectable c t hat dm.ni.stered is suf
for GEraha PP BTG P GO AL H S E DRSOy Setve
lsoﬁ@']g(g)%g mefibolite(@ehdpgpref f ective quantity” means that

t he "amount of the detectable conmpound that is

adm nistered is sufficient to enabl e inmagi ng of

bi ndi ng of the conmpound to anyl oi d. The i nvention
Me I oy&searryl oi d probes which, in conjunction with

si ve neuroi magi ng techni ques such as magnetic

resonance spectroscopy (MRS) or imaging (MN), or

Theyearmoundsnefi gpts:smﬁ inyen{sersingy bfnu@dqt@, ¢tommine fsgiresshsg, location -

an<§’ Lok {ofs o:ng %as X h'i(ﬁtg bcgénetpgg ); aﬁ@%é%eq bg%?%%& ‘%H%Mdmg the

brai:ﬂ ¥Dan Fhigal ARiN1o dralepcbsvtes) umen@nhmﬁmn&nbﬁ c&ﬁySI@tdeCB In
which permts the detectjon of a | abel eﬂ het er oary
o

allomag thettemperal e AvBCh PS%V@KH%@@P%}H% tnbefellgwes rﬂil%l@&en‘ﬂve
u‘fxﬂ@m g At AT BsldB Gb i ate taﬁxﬁkg@ Q%‘%Eitﬁﬁ Vﬁfﬂ tht ngset 5QMnical

e organ or area belng exam nmeasur ed
sym!pktpme swedated with a disease, disorder or condition. The inventive compounds may

ultimately be used to treat, and to diagnose a disease, disorder or condition characterized
by amyloid deposition, such as AD, familial AD, Down's syndrome, amyloidosis and

homozygotes for the apolipoprotein E4 allele.

The method of this invention determines the presence and location of amyloid deposits in
an organ or body area, preferably brain, of a patient. The present method comprises
administration of a detectable quantity of a pharmaceutical composition containing an
amyloid-binding compound of the present invention called a "detectable compound,” or a
pharmaceutically acceptable water-soluble salt thereof, to a patient. A "detectable quantity"
means that the amount of the detectable compound that is administered is sufficient to
enable detection of binding of the compound to amyloid. An "imaging 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.
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either as total binding or as a ratio in which total

binding in one tissue is normalized to (for exanple,
wdi2va7d8eBoby) the total binding in another tisseersk2thneoooss

same subj ect during the sanme in vivo inmaging

procedure. Total binding in3y¥ivo is defined as the

entire signal detected in a tissue by an in vivo

i magi ng techni que without the need for correction by a

Thé@oadnichiphsisiaiyldifl pisbes Galth] BaonRdatn with 8én-tihaled
conpound along with a | arge excess of unl abel ed, but

NEUERIREERE §%9héﬁé?ﬁ figh Py M gRAHICITeRNANCS FPRATIRECOPK (Nglﬁﬂjoé gmaging

(Mj%\ﬁ}fan Susp e Ct @é& f ?J}ﬁﬁ J%Sﬁ‘ro gﬁsﬁ anglq&%gﬁltgb %r glgxgl)é-p%oton

emigsivm cmmpgem@mdgb@hyjﬁﬁ‘,@’f) dmtxeed tooqhanﬁl@tmmﬁﬂtdeposmon in vivo.
avail able .is a or factor

1 electin
Thq tepga in Vﬁe?rln}aaglga grs to agy Iaafél wilqhewagg@eélﬁ@c@mfaelébeled

het&%ﬁr%rl Gink@ited Lo diRR dte HQivalife ¥d d’e@cﬂﬂéﬁgief&gn iHd; bifima imaging,
ods of the present invention. The type of

the ratBatioprepritted G end th drigayoi atea bdieg s>ealm;n¢d ismeafured end expressed
li.de or stabl.e i.sat Eor .i nstance

et 55} BRUERIRE R LS OB oo B8 fREy AoMfatied to or

exafifil€ dhvadddebyhiheao@l Vi@ing i endheritidsilelof i HameABlebi&Turing the
consideration relates to the half-life of the

same4 .ku@aglae proprdurg.al qtal| hinding frgiivadis Welinesiag thhentignsigeal

it t: I
det%ége?fa & t edﬂt Z'g rv% 1&%%1‘3? tgnﬁngfqtué gﬁ%lhg e ﬁéetdhrf@féd}ﬁe@mn by a
sechmtmjednexs oﬁmt 1dsms>ahq1mnti'ef1 dﬂzﬂreledtmmtpadmchalomglwﬁﬂ? ladarge excess of

o e TR TR

prefdidbdh 8t a8 nid3EpreRPIMPE hahsn my&itmﬂavh% deleagd. ed.

Met hods of gamra i nmagi ng include, but are not |i mted
For i eSRogdH P PAATBF BN (PP PEHIoR RGP gble i & ajor actor

in s@fébﬁlﬁé Y VelblébeIWFJ)ﬂ inRbRAUEEIActi R 1880 'ﬁ%@ ‘wFod‘re Bﬂﬁhﬂﬂﬁy
140- 200 keV range. For PET detection,

Sulﬁab@f@n ialyéio imeging peths rlpﬁsmdswéﬂmm@enﬁ mgen’c@m Blnmwm dfemstrument
usegigﬁrrﬁrgﬁ%e h’%’z W}{I@{lﬁlb ?I'Eb @nglle L IS?tﬁéern 'gtgli.ms?ance t G

radionuclide chosen must have a type of decay detectable by a given type of instrument.

Another consideration relates to the half-life of the radionuclide. The half-life should be
long enough so that it is still detectable at the time of maximum uptake by the target, but
short enough so that the host does not sustain deleterious radiation. The radiolabeled
compounds of the invention can be detected using gamma imaging wherein emitted
gamma irradiation of the appropriate wavelength is detected. Methods of gamma imaging
include, but are not limited to, SPECT and PET. Preferably, for SPECT detection, the
chosen radiolabel will lack a particulate emission, but will produce a large number of

photons in a 140-200 keV range.

For PET detection, the radiolabel will be a positron-emitting radionuclide such as **F
which will annihilate to form two 511 keV gamma rays which will be detected by the PET

camera.
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canera.ln the present invention, anyloid binding

conpounds/ probes are nmade which are useful for in vivo
womagiosggoand quantification of anyl oi d deposit POTSE2007/000068

These conpounds are to be used in conjunction with

non-i nvasi ve neuroi magi ng teghni ques such as magnetic

resonance spectroscopy (MRS) or imaging (M),

positron em ssion tonography (PET), and singl ephoton

In ﬁ@ipﬁe%érﬁnm%ﬁﬂwtaﬁﬂfl&g &E’cﬁiﬁ%besla?e AGEOLARAGR: useful for

this invention, the hetéroaryl substitute
in ﬁm]mmw&q@a@é‘rqmln Df/@sylﬁd)dep@lﬂlmb dlhew agntpouddareto be used

| h
in et 6, B o Ay O BREO Boe e Rl SRS gt reponpce
specaoicopp MR SHomintalg ing8FRI), ositroh BmissidaBomofrapAy B1ET)04nd single-

PET by techni ques well known in _the art and are

phejer gmissien coPwsdfamography ASREGE)- fn ageordancemith fisivention, the

MR 00 AR B 0, Sy
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suckyuredt@l densiviad ibe ﬁffeCt&BWdh@gan&( perimasiatey b}( m&Qﬂ)qrdlamly skill in

e, Y R T P ALY e g o

depdbits. Pée@aﬁﬁ@raﬂ&ﬁdbeld@)ﬁeﬁ?&tﬁ@gﬁf Tebd kN kh@wﬁ h@th@ RR. See, for
skllledlnthe art, for detection of an%/ gagueln
exquple, iZhpanga @l phctearyfadiginess Riplosy 26(2):217-24, (1999); Oya et al.

Nuclear Medicine &Biology 25(2) :135-40, (1998), and Hom et al. Nuclear Medicine
&Biology 24(6):485-98, (1997). In addition, the compounds may be labeled with *H, **C
and %I, by methods well known to the one skilled in the art, for detection of amyloid

plaque in in vitro and post mortem samples.

The methods of the present invention may use isotopes detectable by nuclear magnetic
resonance spectroscopy for purposes of in vivo imaging and spectroscopy. Elements

particularly useful in magnetic resonance spectroscopy include **F and *C.

Suitable radioisotopes for purposes of this invention include beta-emitters, gamma-
emitters, positron-emitters, and x-ray emitters. These radioisotopes include 120y 123y 1311,
1251, 18F, ”C, 75Br, and "Br. Suitable stable isotopes for use in Magnetic Resonance

Imaging (MRI) or Spectroscopy (MRS), according to this invention, include °F and **C.
Suitable radioisotopes for ir vitro quantification of amyloid in homogenates of biopsy or

post-mortem tissue include I, ™C, and *H. The preferred radiolabels are ¢ or ¥¥F for
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The nethods of the present invention may use isotopes
det ect abl e by nucl ear nagneti c resonance spectroscopy
woaoo7masgposes of in vivo i magi ng and spect r oScepY/SE2007/000068
El ements particularly useful in magnetic resonance
spectroscopy include 19F angk 13C. Suitable
radi oi sotopes for purposes of this invention include
beta-emtters, gammaemitters, positron-emtters, and
usen PBY i#0ivb iBiding, THEER vkaHl SHRTTE BRgsnd, FEl foRRIZORT, and *H or
41231, 131l, 1251, 18F, 11C  75Br, and 76Br. Suitable
Cderigivitra Sedies Eloweyer, aasecanyenfingabmpiboRiy shmabizing diaghostc
S - ding to this
mﬁ?%@%ﬁ??%ﬁﬁﬂﬁﬁ%?ﬁ%%&g%%ggﬁﬁhigﬁﬁﬁ%%}tab|e radi oi sot opes
for invitro quantification of anyloid in honpgenates
Thesgonionpdyofdhe prossmt inyeniéon meysbuadninistenetebyl 25imeans Enowmth one

. The.prefe radi l.s _ar or.18F foruse.in
of i AP T g 2 ol el e e o
syste@irc 1Y achiRoPpiRhed omlig, SHreraérally Gyfithialdtidon\sbtayOtopicdy,@Sctally,
However . any. conventional nethod for visualizin

naspll, GHerelly BB B<oT A PTBIATER e ot THe B esaicapl s used
her&iﬁ'iﬁclﬁd%g @ﬁﬁch&ﬂcou@b ta AR AY %aﬂgri{}bﬁtr%ﬁsctﬁ%, ih&?}%ﬁtd&gl,
may be adm nistered by any neans known to one o
intrethdé¢ahdntyavskirichilar, intrastersals intré@aniely aningaosaehvis injstticatand n
. -to the animal nmay be |ocal or system c and
USRI ERY oral Iy, parenterally, by inhalation
spray, topically, rectally, nasally, buccally,
Theagitralitigistraroniratoesl wittplhgndepdndies eponovarioud feetareinniuding the

ey BRSOk R G i e AR R AR ot s
adnhiRistrafRe prb&¥aamk wduld betoBRedo, anl dhk LAYRIMAY L1 34 the art.
i ntrasternal , Intracrani al , and i ntraosseous i nj ection

R N T
invéfifle G dhPOuddee 88ful foPEY iNRhEN meMBAL IRbnd @abddimesiSke dose

and diet of the patient; the determ nation of specific

leveldsrites 0-PRE neykeidrn terhauet0 gdselday-da anether amebodimend, thpdose level

oG P ) 0 P81 D08 LB BB

aboan0.1 mg/kg/day to about 100 mg/kg/day.

The specific dose level for any particular patient will vary depending upon various factors,
including the activity and the possible toxicity of the specific compound employed; the
age, body weight, general health, sex and diet of the patient; the time of administration; the
rate of excretion; the drug combination; and the form of administration. Typically, in vitro
dosage-effect results provide useful guidance on the proper doses for patient
administration. Studies in animal models are also helpful. The considerations for
determining the proper dose levels are well known in the art and within the skills of an

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.
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i nventive conpound are useful for the inventive

met hods. I n one enbodi nent, the dose |evel is about
wO0 207bsemyH kg/ day to about 10 g/ kg/day. |n anot ReT/SE2007/000068

enbodi nent, the dose level is about 0.01 ng/kg/day to

about 1.0 g/kg/day. In yet 3ot her enbodi nent, the

dose level is about 0.1 ng/kg/day to about 100

ng/ kg/ day. The specific dose |evel for any particul ar
TherE sl miy includa ptdsipentinddoricpadmiistiraios WidcddditRnal

I ncl udi ng She activity and the possible toxicity of
theyapguticAgel(§)c conpound” enpl oyed; the age, body weight,

general health, sex and diet of the patient; the tine
In e enbBdMNSEHE 1tBE in@BatieRempaingisate stihBtaranto alhenualthcluding

conbi nation; and the form of adm nistratign. )
marpythatdasyspectedroihaying on Jwhised gek abdevelopmeradispass, digerder or

r o

colfitaflLAPAS, iy RRREORSE FOE RS ndbi Bty b mn ey
huwhad.pf ul . The considerations for determ ning the proper

dose levels are well known in the art and within the

. r .

i PP Ra LA Y B0 oo N SR et
presegorsyre pafvidbdu§uctieirécvesoys maybdresed ae sy ralnadicrstapiieg reaterdals for

necessary tq effect treatnent i.n the inyentiv
thefaragoRtation & e TaR R IOt S ok RERTSLPRiFgFY!
subsBnBABeREthiadd1bPa aylidid Mg%ihg 9%@1 s.therapeutic
agent(s). In one enbodi nent, the inventive conpounds
are adm nistered to a mammal, including nman, that is
suspected of having or that is at risk of developing a
di sease, disorder or condition characterized by
Meitingd foi DetdethgsAtniytiid DEpusite kanpbe, the ani mal nmay be an
el derly human. | n another enbodi nent, conpounds and
TRl a5n Rt BELI0RPA BREEA PR BERVAT RIERY AR
compmding: 1§ comthetiriged Isodily tistueavitnaoeffeotiad arnourmof habwkwde

nol ecul ar fragnents | eadi o radio el eteroaryl ..
compound, ﬁerefn tﬁg compound wouic{lt%ncti any amylogdgl c?epose1 s)r}n the t?ssuég and (ii)

detecting binding of the compound to amyloid déposit(s) in the tissue.

The binding may be detected by any means known in the art. Examples of detection means
include, without limitation, microscopic techniques, such as bright-field, fluorescence,

laser-confocal and cross-polarization microscopy.

Pharmaceutical compositions

This invention further provides a pharmaceutical composition comprising: (i) an effective

amount of at least one inventive compound; and (ii) a pharmaceutically acceptable 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),
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substituted benzot hi azol es as anyl oid i magi ng agents.
Met hod for Detecting Anyloid Deposits In vitro This
wonvEgesom f urther provides a nmethod for detecPCIGE2007/000068
anyl oid deposit(s) in vitro conprising: (i) contacting
a bodily tissue with an effggtive anount of an
i nventive conpound, wherein the conpound woul d bi nd
any anyloid deposit(s) in the tissue; and (ii)
pres@t@sie(d) Subateht(), lorhies) CRABAKAE), 5WecddRek@) £hd therapeutic
de osltsz’gs in t$ﬁ tlSSUg) The bgﬂhlng na;gLe J%te%ted
agRAS ny means known in the art. Exanples of detection
nmeans i nclude, without limtation, mcroscopic
Thé @&ﬁ;ﬁ‘dsﬁi&ﬁna}sb@ﬁnﬁﬁlaﬁﬂ'nﬁbtsoﬁd Qh@hd ELUR5RPERAGE orm for: (1) oral
| aser-confocal and cross- arlzaflon m Croscopy.
adiministretion s, frexamplepodientio guemls or herveqiepensolutioniea suspension),

R T
gragalepgustecior apdictidn)to thlbﬂ@iﬁ@ﬁﬁdtgb}’éﬁh le¥psales §dFt @At capsule,

carrier. The conp gsition ma nprise one or nore

mOYHFPEFYe ﬁlﬁ}llskﬂ%ﬂnﬁﬁ‘tl%f@?mlé]é}omy @\ daepiesa ladminigradign by syhpptaneous,
intiafh&b érnﬂm% AYbr é&h&ﬁrﬁl@fy 9r§‘b I T LHI%lg av\ﬁérh% ?& tion,
(s) ¢ agent (s),

agent ering agent susp endi
suspertsidmtsustgma@eaid:a(ss Iqrmtatmtlbn; ®) mp(ca) appiiicstiont asgfoa atansple, a

cregtg?(glr gl'l)ﬁ.n% o}ﬁr g&%‘% I{)}ét): %%S Ha f % tthg ﬁ%(n (4) intravaginal or

mﬁhf&fa@@@ﬁiﬂlﬁaﬁﬂﬁﬁi FsexanhPR, &9é'§§£i§' érbéiﬂ of B4R €5) sublingual
formul ated into solid, iq g or suspension form
€

admiggsiratian; (6} %ﬂulaa@ﬁmmlmaﬂan,. (6’htr@r§ il admimigiiadon; ®r §¥)ensH
m§ﬁ§i ? or non-aqueous sol ution or suspension),

‘table &ifor exanpl e, targeted for buccal, sublingua

or system c absorption), bolus, powder, granule, paste

In drerenstpdimhany the torhpositin it tiguBtedfar tht@ediub BdBRRSHien and the
soft gelatin capsule, nouth spray, enulsion and
carfpicipeladen asiled an%)/g a p%#lémttrewlamsmmnmmﬂlmmmdlmw the

COI{SlﬁO% goinlalg 63(1)1% le <}f %ﬁf{dzl}g%%&glcalg tgtr:]atgl: ? 1 ?l'g%l?%t% e%le oF 8 crossmg the

blood-brain barrier, is non-toxic at appropriate dose levels and/or has a satlsfactory

duration of effect. In yet another embodiment, the composition comprises about 10 mg of
human serum albumin and from about 0.0005 to 500 mg of a compound of the present

invention per mL of phosphate buffer containing NaCl.

The present invention further provides compositions comprising a compound of formula I,

and and at least one pharmaceutically acceptable carrier, diluent or excipient.
The present invention further provides methods of treating or preventing an Ap-related
pathology in a patient, comprising administering to the patient a therapeutically effective

amount of a compound of formula I.

The present invention further provides a compound of formula I for use as a medicament.
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suspensi on or sustained-rel ease formul ation; (3)
topi cal application as, for exanple, a cream
woizoi7sesp control | ed- rel ease patch or spray appiSEzm?7/000068
to the skin; (4) intravagi nal or intrarectal
adm ni stration as, for exanpBe, a pessary, cream or
foam (5) sublingual adm nistration; (6) ocular
adm nistration; (7) transderrmal adm nistration; or (8)
The psabntdanientios furdier provides acsvenppohd df fazhtula I fog the manufacture of a
conposition is fornulated for intravenous
meg Mstration and the carrier includes a fluid and/ or
a nutrient replenisher. In another enbodi nent, the
conposition is capable of binding specifically to
Sompybmpourids of formula stnﬂalmazb |sterenfzenic oortted @nd/be geometric isomeric

bl oqd- br n barrier 0oXi C ppropriate dose
centyes ﬁ%?fmqﬁsasmél lglétt? E? e ee%twd@afaﬂaw HHefongrcggpasses all
sudH’bé)Yl@ﬂ 1@?&%‘ RharRithRek m%@fereoﬁsla ePsOHﬂP h QB afP Heﬁ’r’c%somers
"of hunan serum al bum'n from abo

0.0005 to 500 of a conpound of the pr esent

T RS U8B ET W@éﬁﬁ? R RS PE Rl i PRl D PR R doined

as GRIRSE 103hGh1S tIeREaTOSHIE B usk @ ateutidflcboipdsifibnd Wllshe
one pharmaceuti cal Ié acceptable carrier, diluent or
R

phaergtisalty, acreitable saltsnbutiotes salisamast ey lrptl@\pirwé@tlon of the
coﬁ@?ﬂﬁ?%fﬂﬂmhﬁﬁatlng or preventing an Ab-rel ated
pat

ogy In patient, conprising admnistering to
the patient a therapeutically effective anount of a
conpo &g of. formula | . The present invention_ further
CO&?@W@ the inpFRoRAan OF Upest FuPeiganegEs. 8 £Oe epbodiments, the
[
D oy e g BRI, O felplocicy AEpAble sl
taupmalite enigvivo-1gendy sblpppendsrothefeof, fol we las neyichmests. In some
gfreo enic ce trestand/or eonetrlcdlsoggglc centres
emp ¢ PIeSTHEERIOn G VIS PP R oY REH i fonke as as
meifte@mety ﬂﬂttte@ﬁnd&e&cﬁmﬁg% AlpLreRtt@hatidldggaln kSRERIrther
enanti onmers ast er eoi soners, atropi soners and

empadipsnls; the ABglated pathology is Downs syndrome, a B-amyloid angiopathy,
cerebral amyloid angiopathy, hereditary cerebral hemorrhage, a disorder associated with

cognitive impairment, MCI (“mild cognitive impairment™), Alzheimer Disease, memory
loss, attention deficit symptoms associated with Alzheimer disease, neurodegeneration
associated with Alzheimer disease, dementia of mixed vascular origin, dementia of
degenerative origin, pre-senile dementia, senile dementia, dementia associated with

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

The invention further relates to therapies for the treatment of:

Neurodegenerative Disorder(s) including but not limited to Dementia, Cognitive Deficit in
Schizophrenia (CDS), Mild Cognitive Impairment (MCI), Age-Associated Memory
Impairment (AAMI), Age-Related Cognitive Decline (ARCD), Cognitive Impairement No
Dementia (CIND), Multiple Sclerosis, Parkinson’s Disease (PD), postencephalitic
parkinsonism, Huntington’s Disease, amyotrophic lateral sclerosis (ALS), motor neuron

diseases (MND), Multiple System Atrophy (MSA), Corticobasal Degeneration,



10

15

20

25

30

The present invention relates to the use of conpounds

of formula | as hereinbefore defined as well as to the
weabda7asedoer eof . Salts for use in pharnmaceuti caPCT/SE2007/000068

conpositions will be pharmaceutically acceptable

salts, but other salts may B2 useful in the production

of the conmpounds of formula I . Conpounds of the

i nvention can be used as nedicanments. In sone

Progndssidé feprtusucldah emﬁie,s@mnaihmlts%y@ﬂrmm%g?arﬁpolfnftaﬂlﬂdS
f f [ .. arnmaceuti ca acceptable salts,
InfRngee i e elinng Ry ey SQPD. Deebbaioedonbngonst
linnb(04 10/ DB wASy RRELESARBNS: dchfbnBO TRABRBAIR LSy thEs HIv

nds I be

present I nvention provides corfpou escr ere’in
derhentiayrentatemgwrateldineatieParkinf@r's TyeealFIP) oPicks @Mesatd, Njemann-

. an -rel at ed.pat hol oqy. one,.further enpbodi nents
Picf R BE eRFaue Ratrish Y ol dsSiase BieilitsneCregtzsold Jacob
Diseaseiill @iioh anedsepat hy, cerebral anyl oid angi opat hy,

hereditary cerebral henorrhage, a disorder associ ated

Wth cognitive inpairnment, M ("mld cognitive
Mi al pnent " Al zhei ner Di sease, nenory | oss, _
= s cit synptonms associated with Al zhei ner
Theélpr2€as BivetRIA DG RAR 16 bioRdBss SR ficph®dh b thmAb &S MBinula I as
di sease, denmentia of m xed vascul ar origin, dementia
a fige baseasitb pRPRaFRacRYUtigilly aceeriatie altsdhateofe hhioaghae thiel fellowing
(o ' ' ' rkinson'.s .
Ao A R IR RSB L o b KRS BT, e
prolrating gdepewsl it ddded tol hed subgequehibnreinoved &ont, Eleata€idud Ractants

ARy TR T TR S
T A e A s
exampg@wf Feitpble pralvrting gugupsRet desetlbedo foriexiampleDicProtective Groups in
ookl SRS LR LT, Do PHIEILA RS R 100 1
is appos6 boasiehaddd thet PeddstormandSoha biNgibetuént Bhtd @ASEer group
or s%%?utlern? }b iclgenhigetﬂ%z?nliplﬁgtlio%rc%rsl ibg céﬁe’d og%tn? rintgr(rerijeti?a?e 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
transformations and synthetic steps in a suitable order, will be readily understood to the
one skilled in the art of organic synthesis. Examples of transformations are given below,
and it is to be understood that the described transformations are not limited only to the
generic groups or substituents for which the transformations are exemplified. References
and descriptions on other suitable transformations are given in “Comprehensive Organic
Transformations — A Guide to Functional Group Preparations” R. C. Larock, VHC
Publishers, Inc. (1989). References and descriptions of other suitable reactions are
described in textbooks of organic chemistry, for example, “Advanced Organic Chemistry”,
March 4th ed. McGraw Hill (1992) or, “Organic Synthesis”, Smith, McGraw Hill, (1994).

Techniques for purification of intermediates and final products include for example,
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di seases (M\D), Multiple System Atrophy (MSA),

Corti cobasal Degeneration, Progressive Supranucl ear
woanE®8e300 Gui | | ai n-Barre Syndrome (GBS), and CRCOSEZ007/000068

I nfl ammat ory Denyel i nati ng Pol yneur opat hy (Cl DP).

Denmentia includes, but is no40limted to, Down

syndrone, vascul ar denentia, , denentia wth Lewy

bodi es, H V denentia, Frontotenporal denentia
stﬂgéght ambomersediphaee (Hrdmbography ksh Solﬂm&ﬁls@t?t_}%gl ?ﬁﬁgﬁcrystallisation,

PLCck'S ease, trau . hrain inury (T , denmentia
dlffd%]“f’? %’ﬁ ﬁ‘&?‘i@ﬂ%@ﬁﬁ@@lwg gBHa5tieR-NRCh wall Be resdily understood by
thel bECASIRS. in MRL O A e %ﬁmi&%ﬁhbs%uemeaneg?&ﬁétaré R4 ol 1

t he conpoun

al so relates to processes for preparin

exgeptivdieradedingd digfesently eBhdtames “racidemparaturedrand Cembieaal | y
ah salts thereof.. Throughout the follow n o

tefBEERE S Rt InldhE hGhusd Be SRR A b SRat bt Soand 25 °c.
THeltaim “tefler eshal Mean) urdéss ot baRhRd 1h W BRht D B MISyed solvent

w || be added to, and subse%gentlygrermved from tiyee sotvel
using 4 (supeeRER At sigkicrbione teedingmeint iof the named solvedtakt is

| ' . SKidl in.the art

uihsioof Sk BRGL Wy I8 TP 308 kil Bt e torms
“flash cigomatobraphyt @c flasigcauat phroamtosedphy 2 shaaeay @epitive

sui%abl rotectin roups are descr.ibed, for_ exanple,
chrqmatpgraphyqn slicagys QAR 3PAYRIG oK fERsithereofagapobile phase.

Geen, PP.GM Wits, WIley-Interscience, New York,

(1999). It is also to be understood that a
A mati on of a group or substituent into another

roup or [fuent by chem cal manipul ati on can be
atrgonduct eaﬁrg%ﬁééﬁ%f intermedi ate or final product on the
agsynt heti aqueatd) toward the final product, in which the
sible type of transformation is limted only by

BINaYer ent 2i2neistdiehenpiphpsplingy-1 di-hsarktihct i onal i ti es
DBATried BychigdoRleaphe at that stage to the |

condi tions or reagents enployed in the transfornation.
D@&Mch i nhdicklorometbarwpati bilities, and ways to

Lrcunve .hem b arrying out appropriate
DY anst or E’gfcfl%ﬁq@%%eaﬁ%nt hetic steps in a suitable
DMFder, Wiineti3@foipamidey understood to the

DMSO dimethyl sulfoxide;

dppf 1,1°-bis(diphenylphosphino)ferrocene;
EA ethyl acetate;

EtOAc ethyl acetate;

EtOH ethanol;

h hour;

hep beptane;

hex hexane(s);

LAH lithium aluminumhydride;
MeCN acetonitrile;

MeOH methanol;

min minutes;

NaHMDS sodium hexamethyl disilazide;
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one skilled in the art of organic synthesis. Exanples

of transformations are given below, and it is to be
wandersésood t hat the descri bed transformati onspParsSENOU/000068

limted only to the generic groups or substituents for

whi ch the transformations aje exenplified. References

and descri ptions on other suitable transformations are

gi ven in "Conprehensive Organic Transformations - A

'Sﬁ@ﬂe t%N]ﬁgg&ional Group Preparations” R C. Larock,

Publi's S; Inc. (1989). References and

Pd(dﬁﬁyﬂlb’mdlmmtdppt)ﬁm*cmmzabl e reactions are described

. iy Eabey ?xﬁaoa%m&e%e@%ﬁ%gna?@mu%@f inforaEafoRp g adduct
preIE:i HipL ¢ 1%9%)&. e HPPcgani ¢ Synthesis", Smth, MG aw

Technl gues for purifi catl on of
r.t. blrutter nedﬁané@nmmulfe; nal products include for
exanpl e, stral and reversed phase chromatography on
LMol umm - grAoHgR g‘ﬂ YHG> pl ate, recrystallisation,
sat.di sti || ahfugedand | i qui d-liquid or solid-Ii qui d
extraction, which will be readil y understood by the

TBAHe ski IteteaViybiltramapium Heesidgef i ni ti ons of
tit are as in fornmula | except

TBD ere dz%{?%ég%gg?@gggg?ly The terns "room P
TFAerrperattnﬂmbroaretlcé«adbi ent tenperature” shall nean,
THgnl ess ot ﬁﬁ‘ﬁ% eC|f| ed, a tenperature between 16

nd 25 G& "reflux" shall nmean, unless
NEQt her wi Stﬁetﬁylafnﬁ@,’ in reference to an errpl oyed sol vent

using a tenperature at or slightly above the boiling
Otfpoi nt ofthiomsthyhmed sol vent. It is understood that

m crowaves can be used for the heating of reaction

m xtures. The terns "flash chromat ography” or "fl ash

Prep@idtion of i&pRbpakaphy” shall nean preparative
chronatograph on silica _ using an organic solvent, or

Compeungp eSformulad bAlL, IééVrmﬂu\fI@rimﬁé intpgmsdiajesdn tsareparaiion of
co gﬁ& Epﬁ)'é'l'gl 6%2%& & b : no)k %’*%4 pre %eﬁned A m] formula I. Compounds

of formula II-VI are either commerc1a11y available, or can be prepared from either

commercially available, or in the literature described compounds. For example,
compounds in which one or more of Y1, Y2, Y3, Y4, R1, R2 and R3 does not correspond
to the definitions of formula II —VI, can be used for the preparation of compounds of
formula II-VI by transformations or introduction of substituents or groups. Such examples

are given below:



DBA di benzyl i deneacet one; DCM di chl or onet hane; DVE

1, 2-di net hoxyet hane; DMF di net hyl f or mam de; DVMSO
wdi2otosgdoo sul f oxi de; dppf PCT/SE2007/000068

1, 1' - bi s(di phenyl phosphi no)ferrocene; EA et hyl

acetate; EtOQAc ethyl acetatg EtOH ethanol; h hour;

hep heptane; hex hexane(s); LAH lithium

al um nurrhydri de; MeCN acetonitrile; MOH net hanol; rri n
R _NUkE S]\IaHI\/DS sodi um hexanet hyl di sil azi de; 0. n.

on ( 2

i, SR B R o
RZhi or i gﬁ di chl or onet hane adduct; prep. HPLC

pr epar ve HPLC, r.t. or rt roomtenperature; r.m

reaction m xture;

XX,
R3—</ S—v, Y,= F, Cl, Br, I, OTf, SMe, B(OH),, B(Oalkyl),, Sn(n-Bu),, MgX, ZnX
X7=X,
(n
R2 NH,
(V)
XX
R3‘</ \>—‘Y3 Y;=1, CHO, COOH, COCI, CN, COOalkyl, CONH2, CSNH2
X=X, , beta-chlorocinnamaldehyde

V) or equivalent carboxylic acid derivatives

X/z
H“N(
Y,=H, Br

(Vi)

1) Preparation of compounds of formula II or III in which Y1 and Y2, respectively is
B(Oalkyl),, B(OH),, MgX or ZnX:

10
a) From the corresponding chlorides, bromides, iodides or triflates through palladium
catalysed borylation with for example bis(pinacolato)diboran using for example

PdCly(dppf), or Pd(dba), with added tricyclohexylphosphine, as catalysts, together with
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sat. saturated; TBAF tetra-i V-butyl anmonium fl uoride
TBDVS fert-butyldinmethylsilyl; TFA trifluoroacetic
wacia/osddob- t et r ahydrof urane ; NEt3 triethyl am ReT/SERH07/000068
thi omet hyl . Preparation of Internedi ates Conpounds of
formula I'l, 111, I'VVand Yk are useful internediates
in the preparation of conpound of formula I. R, R2,
R3, and XI to X4 are defined as in fornula | .
F z (A '
stocf R A ils JrTHELE hoh b2 KA BRI B FRERAEL B b0, P,
DMA\aaidicebih et, a emperatitrh &oln ttetoeB0ACE adesativeheshbsappotiynfidlowed by

i S S R DA 15505 MR L 0nf e,
20001@5] M44hi ons of formula Il -VI, can be used for the

preparati on of conmpounds of fornmula Il-VI by
transformati ons or introduction of substituents or

oy o RERR 82, BBty ROl bl oubeifonBiag
aryl¥@gnebinm @Y, B, = Me&¥ br 1ifived rd3e&tbd treBintemk iyth & example #nBuLi,

Sn(n-Bu)3, MyX, ZnX R3 >/ k Y3 Y3= 1| , CHOLCOOH, COCl
nBughigLicydMedpllovehpptranpopg-pitlx for exaguple triisopropyl borate or the like

e SRS outn ) s bbb o |

comboumis) @ with zinc dusk td givedhiechrr¥dpondidg ¥BzaniceGpeabporaty i s

2) Preparation of compounds of formula Il in which Y} is a halide:

a) From the corresponding unsubstituted benzothiazole (Y =H) via metallation with a
lithium reagent such as #BulLi, followed by a metal-halogen exchange using halogen
sources such as CCly, CBr4 or I (Boga et al. J. Organometallic Chem 2000, 601, 233)

b) From the corresponding amine via a Sandmeyer reaction initiated by converting the
amine to a diazonium salt followed by treatment with cuprous chloride or cuprous bromide
(Das et al. Bioorg. & Med. Chem. Lett. 2003, 13, 2587).

3) Preparation of compounds of formula II or III in which Y; and Y, respectively is a

triflate:

From the corresponding alcohol by conversion into the triflate using O(SO,CF3), and an

base such as triethylamine and pyridine.

4) Preparation of compounds of formula II or III in which Y; and Y, respectively is a

thioether, such as thiomethyl:

From the corresponding thiol by treatment with methyl iodide in a solvent such as DMF
MeCN or DCM under basic conditions (Karlsson ef al. Bioorg. & Med. Chem. 2004, 12,
2369).
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B(Cal kyl )2, B(OH 2 MgyX or ZnX: a) Fromthe
correspondi ng chl ori des, brom des, iodides or
wonod7ioaéses t hr ough pal | adi um cat al ysed boryl at POT/SB2MMN000068
for exanpl e bis(pinacol ato)di boran using for exanple
PdCl 2(dppf), or Pd(dba)2 w #h added
tricycl ohexyl phosphi ne, as catal ysts, together
wi t hst ochi ometric anobunts of a base such as KOAc and
NEt 3 in solvents such as DVSO, DM, DVA or dioxan at a

Y T I SRR e T R ——

Sn(eBu)anrS]iﬁMéﬁj&qu o22R%; 57, 9813; Murata et al. J.
Org. Chem 2000, 65 164). b) Fromthe corresponding

chl ori des, brom des or iodides by initi aI conversi on
| hl um.
Froh e FOMTBARASELANT a2y ) Bl Bl B i
reagant,dgch ﬁEOMelh!l\%d@BlﬂAI ﬂOH@\O%dlbblf Miﬁsmefaébhtliétxﬁﬂi@é @rganotm chlorides
riisoprop 0 e or .the Ij and alternativel
S“"b b’g"qg‘é(g't& &&u&fgglhﬂgf@rwwﬁﬁ/{@% ie{@- {@gé@m%@b@ﬁaﬂﬁ&@
36pelyl ated conpounds, or with zinc dust to give the
correspondl ng organi ¢ Zn-conpounds. 2) Preparation of
conpounds of formula Il in which Y1 is a halide: a)
ﬁﬂyﬁ&ﬁ)mﬁ{eﬁﬁ%ggﬂvng unsubstituted benzot hi azol e
(Yi=H) via netallation with a lithiumreagent such as
"BuLi, followed by a netal-hal ogen exchange usi ng

Boga.et al.
o H10h R RO 2o 6050 BB i B s
aq. cKIDHeNp@Eﬂlmg selvemtesuvh as athPrae EB)RL, dtteact Awhiet bhdd&fevated
am ne to a diazoniumsalt foll owed

onverting th
tempraf R e MAHES 6 £ 0 Blsto Gbomn POV 4%, B Hulapee B G Pharm.
Bull. 9@97%@@0@ oorg. & Med. Chem Lett. 2003, 13, 2587).

Prieparation of conpounds of formula Il or Ill in
vvh| ch Y1 and Y respectlvely is atriflate: Fromthe
h fl
b) Iﬁrg tg &o nd' ohoh_l Xle Vy(:"dr:rzic’zhﬂ)orl]ysllsnlgs(i)ngt hy%rz}zgr{e in %tsglvent

such as ethanol at elevated temperatures. (Tsuruoka et al. Chem. Pharm. Bull. 1998, 46,
623)

7) Preparation of Intermediate VI

A suitably substituted aniline is transformed into a benzoylamide by coupling with an
appropriate acid chloride. The benzoylamide is subsequently converted into the
corresponding benzoylthioamide using Lawesson’s reagent in a solvent such as HMPA or
chlorobenzene. (Shi et al. J. Med. Chem. 1996, 39, 3375; Mathis ef al. J. Med. Chem.
2003, 46, 2740; Hutchinson et al. J. Med. Chem. 2001, 44, 1446).

Methods of Preparation of non-labeled compounds of formula I

Non-limiting examples of methods for the preparation of compounds of formula I are

given below:
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base such as triethylamne and pyridine. 4)

Preparati on of conpounds of forrmula Il or Il in which
wo20@Emde8d0 r espectively is a thioether, such asPCT/SE2007/000068

thi onet hyl: Fromthe corresponding thiol by treatnent

with nethyl iodide in a sol vnt such as DMF MeCN or

DCM under basic conditions (Karlsson et al. Bioorg. &

Med. Chem 2004, 12, 2369).5) Preparation of conpounds

of formula Il or IIl in which Y1 and Y2 respectively

i Sn(..? S 3, Sn(Ph)3 ZnX: ..F
Vb e R e R R R B R L L
a) PRl adlidn@ bAtel Psé& Suuid dolip MU a-AAERAds, oSpeetidoAtalides; iof dftermediates
nBuLi, followed by transnetallation using orggnotln

of §aymta 1 @nd B (e é@ Y36 oride brouyide, egfide or iflates) Wil bergnic acids

or s o Yoyt ottt (Y QPO BROR), QSRS il A ftaaftin
catahyst, emmdﬂ@pmmg?ﬁhﬁg PLEPhhy obB&Edba)s, are used in

combingen Wi etehOmsTiRAmaE! By bioe, Sich R OrlAt st NeOH

(aﬂj‘&eﬁl aI@(t@% @aﬁidmts@ﬁ@ﬁtrs aduth §§DN@“@MF STEF, 1Bluede oﬂ\@gxane ata

em 200 I'noue et ‘al Chem’ Pharm Bul
tem P gFturesfsom 1308)120 By (Evrom dfleé Jcbaheé@pmpthaghOpharm 2003 46,

10358kt B 8Pt bR PO %0 AR PL TR Cofn

2003slgoopka et al Chem Pharm Bull. 1998, 46, 623) 7)
Preparation of Internediate VI A suitably substituted
ani line is transformed into a benzoyl am de by coupling

@R cQtQ &Pﬁdac‘o & Bﬂleﬁﬂ'te‘arc&&é@ coJﬂiﬁg%?ﬂﬁQéfh&%fje i's
b) $hiidy Bpdfp

sequent conve to the
mtermedlates of forrnula II and III (eg. Y1,Y = SMe) with boronic acids or esters or

stannanes of formula III or II (e.g. Y1,Y>2 = B(OH),, B(Oalkyl),, Sn(n-Bu)s), respectively.
A palladium catalyst such as Pd(dba),, together with additives, such as tris(2-
furyl)phosphine and ZnOAc, may be used in a solvent, such as THF, in the case of
coupling of boronic acids or esters (Liebeskind et al. Org. Lett. 2002, 4, 979). In the case
of coupling of stannanes, a palladium catalyst such as Pd(PPhs), or PACI(PPhs),(CH,Ph),
may be used in a solvent, such as THF (Liebeskind ef al. Org. Lett. 2003, 5, 801).

c) Palladium catalysed Stille coupling of aryl halides, or pseudo-halides, of intermediates
of formula IT and III (e.g. Y1,Y2 = chloride, bromide, iodide or triflates) with aryl stannanes
of formula III or IT (e.g. Y1,Y2 = Sn(n-Bu)s), respectively. A palladium catalyst such as
PAd(PPh3)Cl,, Pd(PPhs)a, or Pdy(dba); together with additives, such as Cul, tri-
phenylarsine, tri-2-furylphosphine, may be used in solvents, such as DMF, THF, toluene or
xylene, at a temperature from r.t. to 120°C (Benhida et al. Tetrahedron Lett. 1999, 40,
5701).

d) Nickel catalysed cross coupling of halides of intermediates of formula II and III (e.g.
Y1,Y2 = Cl, Br, I) with Grignard reagents of formula IIT or II (e.g. Y1,Y> = MgBr),
respectively. A Nickel catalyst, such as NiCly(PEt3),, NiCl,(PPhs), or
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correspondi ng benzoyl t hi oam de usi ng Lawesson's

reagent in a solvent such as HWPA or chl orobenzene.
wO3mi7/os6s0al . J. Med. Chem 1996, 39, 3375; Mat RCE/SEL®@I/000068

J. Med. Chem 2003, 46, 2740; Hutchinson etal J. Med.

Chem 2001, 44, 1446). Methogs of Preparation of

non-| abel ed conpounds of fornmula I Non-limting

exanpl es of nethods for the preparati on of conpounds

NiOL(HioPOH,GHICHPRhY)| ey bb adedh $01vENtS RAEIAS THIE DY PaRRH temp.
sed cross- CO%£|IH reacti ons of internedi ates

cata
(Bi‘l\!iudélr?éia} etrabpdrgni 9833 AP b8t al ysed Suzuki coupl i ng of
aryl halides, or pseudo-halides, of internedi ates of
formula Il and 111 (e.g. Y1 Y2 = chloride, brom de,
e) P@lbilddml oatalysedfanetcepper mbdibied oruss cagilits o@ber&&fh@[z&le@ﬂ (Y=

10l og RrmulY G ) oA Al Gun bR, 45 PACOAC),

tog@ﬂfcﬂ with )a@oZ: E&@)Mt seéigs?élﬁ?ﬂqg’ﬁclzaddﬁ%g R 4 Qe h%D f nl?(?%%liaand

are used in conbination with stochionetric a

thehpse Cs£ibhmay brxa@dEn aaglviBKsuelDas DNAGH! dmeleyated tehipkiatRe

) V, 5 tal yene or
CraRer ol TeRUSER 0o Pe plfiplle f T mebsediird 2. 46
1349). J. Label Cbnpd Radi opharm 2003, 46, 1055; Mjo

et al Tetrahedron Lett. 2003, 44, 8535; Arterburn et
al . Chem Conmmun. 2003, 1890). b) Pall adi um catal ysed
and copper(l) medi ated cross coupling of thioethers of

2) PrdperdiReti b3 tefPlinchOsfPhpolids Ienk W as(Bring] }ngt%%ais She)

wi.th boronic acids or esters or stannanes of fornula

(a] tendspsatipn of thy orspe-amipo thigrhepyldV witlowitesnedliate V in which Y3 is

- m.ca such as
O By s BERRE LB, RSSO LB B
thiamigié ))pfttpsl‘pﬂnm earhm@rlﬁraﬁ@oderlnawebm stheshtd, Buch a3 @MEO] EtOH,

1such THE, ..in the case .of coupli of  boronic aC| ds
torfPe IR it tonc B of Sipeiiee froppioto 320 iy

cordvenfidifl Easite Ofr iRl drAgavRfirradi ARG S
dcat alé/st suchras Pd( PPh3) irrorl PdC (PPﬁ VQ%&EWP}IOSPOHC
acid, scan

ium triflate, ceric ammonium nitrate or silica, is used to facilitate the reaction
(Mathis et al. J. Med. Chem. 2003, 46, 2740; Kodomari ef al. Synth. Commun. 2004, 34,
3029; Hein ez al. J. Am. Chem. Soc. 1957, 79, 427; Karlsson et al. Bioorg. & Med. Chem.
2004, 12, 2369; Tale Org. Lett. 2002, 4, 1641; Chakraborti ez al. Synlett 2004, 1533 ;
Matsushita et al. Tetrahedron Lett. 2004, 45, 313; Dyes and Pigments 1990, 12, 243-8;
Archiv der Pharmazie 1991, 324, 185).

(b) Reacting ortho-amino thiophenols IV with intermediates V in which Y is a halide
through palladium-catalyzed carbonylation under high pressure in the presence of 2,6~
lutidine in solvents such as dimethy] acetamide. (Perry et al. Organometallics 1994, 13,
3346).

(c¢) Microwave mediated reaction of o-amino thiophenols IV with intermediate V in which
Y3 is a B-chlorocinnamaldehyde in the presence of p-TsOH (Paul et al. Synth. Commun
2002, 32, 3541).
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may be used in a solvent, such as THF (Li ebeskind et
al. Og. Lett. 2003, 5, 801). c) Palladium catal ysed
weRod7iosesswoupl i ng of aryl halides, or pseudo- habPCusgE2000H00068

intermedi ates of formula Il and Il (e.g. Y15Y2 =
chloride, brom de, iodide ong7triflates) with aryl
stannanes of formula Ill or Il (e.g. Y1 5Y2 =

Sn(”-Bu)3), respectively. A palladiumcatalyst such as
Pd( PPh3) d 2, Pd(PPh3)4, or Pd2(dba)3 together with
addi tives, such as Cul, triphenyl arsine,

tri-2-furyl phosphine, may be used in solvents, such as

f
3. U ol g, o R By S 1R o SR O Lot Gy orma 1
staing feot inyermadyliotds el grmatit Bl ysed cross coupling of
o ASg3Ecu8hn b SIS s horo o v
by trkdtm@ht With éRels of%ta@%ﬁm‘sz%%?%%e 5’[%%&1 Eééi%%%fatué Ma6EBsic

catal yst, such as N
conslitigngi(a i @HI OMRAH2RRI 2008:46, Be40) $hukhinsos o slehthded. Chem.

208158, 3T B L RS 8 30 DL B, coeni 985,25

23)and copper (1) nedi ated cross coupling of
benzot hiazoles Il (Y1 = H wth bromdes of formula
1l (Y2 = Br). A palladiumcatal yst, such as Pd(OAc) 2,

0 L9RY B SRUERLR Y oI Ay Bl v oo
undgs 2EESsonditionke. g1 seth Natl as bk neNMP sssolveas(HVEhingh can.
Teg B 2D A0 Pt PR et ab) o e, 2l 49008, of via
paltt@iuml &y sis BenBdiCR @l AletrARtdboh B RYMBN094) conpounds

| Vand Vas starting materials: (a) Condensation of the
ortho-am no thiophenol IV with internediate V in which

' q Fglg E i;carbox Iiigﬁac' éacid chl ori de,
Meﬁ’l% 3 ecs’%gr? 1Ll So¥ of foridl dV[ e. anide, thioanide

or equival ent carboxylic acid derivatives in solvents,
such as HDI\/BO, Et OH,

S X=X,
E I—~@H
XX, R5

Vil

Non-limiting examples of methods for preparation of precursors of formula VII are given
below. Compounds of formula VII are useful precursors for preparation of [''C]methyl

labeled compounds of formula I.

Preparation of intermediates useful for the preparation of precursors VII

Compounds of formula VIIL, IX, X, XI, XII and XIII are useful intermediates in the
preparation of precursors of formula VII. R4, R5 and X; to X, are defined as in formula
VIIL. Compounds of formula VIII-XIII are either commercially available, or can be

prepared from commercially available samples, or non-limiting methods for their



toluene, CHO 3, pyridine or inionic liquids, at a
tenperature fromr.t. to 220 0OC by conventi ona
woeat7ioggrooor Wi th microwave irradi ati on. An ad@CTISEZ07/000068
such as pol yphosporic acid, scandiumtriflate, eerie
ammonium nitrate or silica,4¢4s used to facilitate the
reaction (Mathis et al J. Med. Chem 2003, 46, 2740;
Kodonmari et al. Synth. Commun. 2004, 34, 3029; Hein et
arbVak C A
%hgtéor]ng g Sl\sggg%ggn or 21%%% l1te1%ﬁ1r% éig)g exeﬁ%{l@ %ﬁg)oﬁﬁds% which one
or 1RO 2f Y4, Y41,641 Y s, BradarRibdaes notdcatespddyrib dtetdefigdivns abosnula

i e
traf3 ﬂﬁﬁﬂﬁ@ﬂseor:ig@éducﬁ@rﬁof shBsttuentddr é?@ff}ﬁt SIS QahPRs Qi@gn&én below:

t hi ophenols IV wth |nterne | ates In whic is a
hal i de t hrough palladlun}catalyzed carbonylatlon under
hi gh pressure in the presence of 2,6- lutidine in

sol vents such as dinmethyl acetam de. (Perry et al.
Organonetal lics 1994, 13, 3346). (c) M crowave
nmedi at ed reaction of o-am no thiophenols IV with
internediate V in which Y3 is a b-chl oroci nnamal dehyde
in the presence of/7-TsCH (Paul et al. Synth. Conmun
2002, 32, 3541).3. The follow ng other routes nmay be
used for the synthesis of conmpounds of fornula I
startingfrominternedi ates of formula VI: a) By the
Jacobson net hod t hrough oxidative radical cyclization
of thioanilides VI (Y3=H) by treatnent with excess of
pot assi um ferricyani de at el evated tenperature under
basic conditions (Mathis etal J. Med. Chem 2003, 46,
2740; Hutchinson et al. J. Med. Chem 2001, 44, 1446;
Shi et al. J. Med. Chem 1996, 39, 3375; Zeitschrift
fuer Chemi e 1985, 25, 23). b) Through intranol ecul ar
cyclization of -bronmo substituted thioanilides VI (Y4
= Br)



under basic conditions, e.g. with NaH as base in NW
as solvent (Hutchinson et al. Tetrahedron Lett 2000,

W0 20074088800 Hut chi nson etal. J. Med. Chem 2001, Pd#/SE2007/000068
1446), or via palladiumcatalysis (Benedi et al.
Tetrahedron Lett 2003, 44, 6973). Mt hods
of yrevarati on ofyrecursors of formula VII Non-limting
exanpl es of nethods for preparation of precursors of
areygiven bel ow. Conpounds of formula Vi

pregutscés Hor preparation of [p C]nethyl

ounds r\!{rrmla | . Preparation of
redrhlt es ug )(J4IforR5he preparation of precursors
VI Conpounds of forrmula VII1I, IX X X, Xl and Xl II
are usefuVllinternedi ates in the preparation of
precursors of fornmula VII. R4, R5 and X1 to X4 are
gefined as in formula VII. Conpounds of formnula
Vl\i\l - e either commercially avail able, or can be

om, rciveld gy arai, e, a(@mplEﬁ(@aw)Z, Sn(n-Bu),;, MgX
s thods for thei rpreparat| oh are

descri bed herein, or in the literature. For exanple,
conpoundsl)'kn whi ch one or nore of Y3, Y4, Y5, Y6, R4

or R5 does not correspond to the definitions of

formula VII11-XIIl 5can be used for the preparation of
corrpouncbs—_-o(f formula VIT1I-XII1 by transformations or

o o Syt e 2 at, ST g 2 BB S8, Mo

BR&al kyl X2 XsSn(n-Bu)3, MgX I X X2- X1 R5 - 4 [-Y6 Y6 =

ad, Br, |, Off, B(OH 2, B(0Oalkyl)2, Sn(n-Bu)3, MgX X4
X3 Xl X
R4
SH
\
O
NH,
Xl
Ho 2% Y,= I, CHO, COOH, COCI, CN, COOalkyl, CONH2, CSNH2
/N-<\ />_ 3 , beta-chlorocinnamaldehyde
RS 4 3 or equivalent carboxylic acid derivatives

x/xzj/ “R5

Xi

1) Preparation of compounds of formula VIII:
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I , CHO COCH, COCl, CN, COCal kyl, CONH2, CSNH2

bet a- chl or oci nnamal dehyde or equi val ent carboxylic
waceia/desodvati ves XlI X1l 1) Preparation of ceapsSBz®3/000068

of formula VIIl:a) Palladiumcatal yzed Suzuki coupling

of aryl halides, or pseudo-§@lides, of internediates

of formula ll (R or RR = OH) and X (e.g. Y5, Y6 =

chl oride, brom de, iodide or triflates) with boronic

a) Bailadhm@r:at&lﬁzﬁf Suzki édapmg 6f aXylafalitits, 6fpsedo-Blides, @l Y5,
of Qal Kk Qé} res ectively, accordi ng
mtef‘l“:e‘ilﬁtés %%’%H@rlé CI%/Q BOIDragd X ﬁ{ﬁeﬁar&moﬂﬁe dromide, iodide
or tﬁﬂé@ %ﬁ?b% Waens B esfdrs giQfogIl l% %) R3=DH, Ys, Y=
an e pr olat

pr ot éct ed roxy group, I Vé group
B((dp boBé@alkgl)ﬂ,abs;s:bu\kﬂlﬁ aceualding $d the ghasod dag deaided Agitlte

DO o PR | YR Lol BB S Grstipet ey grou,

andR ptdcivd Eroﬁb %ﬁl}éﬁﬁe&’fs UG ubfg sfa%@érg ﬂﬂecf}ug LIGOSLALE

a product rn which"the fornmer protect r oxy- group
confligions ap én te cmebfffmeee:mbrt d)UWldlb)et}BéMlyiimomﬁaddtydtW@ioups it

mll%otnlnhlﬁ%g léxéeﬁg) f ar ha?*u'n? % gegFra > eu%\_f)t i, W 1c§ e f%rmer

pro(eeteghydfoxy\gﬁoup 1§f61mﬂ|a§i&1,e ey, i odide or triflates)
with aryl stannanes of fornmula X or Il (R or R2Z = OH,
Y, Y6 = e.g. Sn(WBu)3), respectively, according to

b) Ita'flgdlﬁ&o&?ﬂﬁeﬁ S‘gﬂ% %&ﬁ‘gﬁ%& Qﬂi Hﬁl&% e&garséﬁdoﬂ‘g%ﬁ%& og irrlltdeng%ﬁliates

conpounds
of fargniga Hr(Ril g R@eﬁ @H) ahdXi (n.gaﬁalﬁﬁgflc}tlondldj érameitibidodide or tr1ﬂates)

d bed f ti d
it FS et oo B SRR EL oI 20 B Y S SRR o
respRBEVdE act st dinB o MEHrHRAINS delcribed PiRe ]ﬂepau%hoﬁ’ 6? REMPEURIB 1.
of I X and X, in which Y5 and Y6 is an hali

atriflate, B(Cal kyl) 2, B(CH)2,
¢) By employment of compounds XTI and XII as starting materials in analogy to the

methods described for the preparation of compounds I starting from IV and V.
d) Starting from intermediates XIII in analogy to the synthesis of I from VL.

2) Preparation of IX and X, in which Y5 and Y is an halide, a triflate, B(Oalkyl),, B(OH),,
Sn(n-Bu); or MgX, may be done by the same procedures as described for the preparation
of the corresponding compounds II, in which R1 or R2 is O-R4, where R4 is a suitable
protective" group compatible with the respective reaction conditions employed as well

known to the one skilled in the art.

3) Compounds XI and XIII may be prepared according to the synthesis of intermediates IV
and VL

Methods of preparation of precursors of formula VII
In the synthesis of precursors VII, the protective group R4 may be introduced either on a

benzothiazole derivative before coupling of the hence produced intermediates IX with
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Sn(/7-Bu)3 or MgX, may be done by the sane procedures

as described for the preparation of the correspondi ng
woangmsesds |1, in which R or R2 is O R4, wher eCREE2®7/800068

suitabl e protective group conpatible with the

respective reaction conditidds enployed as well known

to the one skilled in the art. 3) Conpounds Xl and

XI'll may be prepared according to the synthesis of
intermeshiatesdX atreder the frsion\af beneithiozide dérivatiegawithh haerooycles X, i.e.

onBhEEHSSE. §lpredie Irolios ol werGpakiEl D haiypguced by
cohvintieaH] Geste@irkd) ondinidinp eRAREIBI FZABodkEH} m@tptafﬁral@l% Qfe
coupling of the hence groduced i nt er nedi at es

pregursersrfdprmats Yllese givenpelat er the fusi on of
benzot hi azol e derivatives with heterocycles X, i.e. on
structures VIII. Al protective groups that represent

1) Réacting ilternatliatedVitEaithy sitplatignideat) shchps odatldiasthylsilylchloride,

Non-limting exa met hods. for the preparation
in e BrERefr Y Grheso Fug R P Sedhodargios. 1p@isglient such as DME or

D@qagttdt@&péﬁﬁﬁé’ﬁ&ql M1l with a silylating agent,
such as -buryldinmethylsilylchloride, in the presence

of a base, such as im dazole or triethylamne, in a

I { { t. t 0
2 e e S R o L B 2 e ol P e e By e and o
bagz, fdrrdxéﬁﬁ Ie\(1-B) N L) Q¥ Yo imthe I\Pﬂe@éﬂcg 6f BMAR iRas6lvehtOduch as
exanw /-Pr)2NEt, NaH or Et3N in the presence of

ﬁ”?fné@ev@ﬁ‘f or ed¢ieteddeMPEMUTDVE or benzene, at rt
or el evated terrperature 3) By treatnment of VIII
wi t h/ Mhet hoxybenzyl brom de and a base such as
3) BZ-tRaindNEDT VHI DEkpahethokytentylbenidr aidurtase djch as (i-Pr),NEt in

ransi tion netal -catal yzed cross couplings of
DQW%?W\%’(TF&FE@“I& %nd X: Precursors VIl may be prepared
frominternmediates | X and X by the netal -catal yzed

Cr oss
4) Transition metal-catalyzed cross couplings of intermediates IX and X:

Precursors VII may be prepared from intermediates IX and X by the metal-catalyzed cross
coupling reactions described for the preparation of compounds I by coupling I (R1 or R2
= OH) and IIT provided that the R4-moiety is stable under the conditions employed.

5) Preparation of precursors of formula VII may be done through intermolecular reactions
between intermediates XI and XTI, or alternatively, through intramolecular reactions of
XIII, in accordane to methods 1¢ and 1d, respectively, as described for the syntheses of
VIII.

Methods of Preparation of labeled compounds of formula I
In general, the same synthetic reactions used for the assembly of non-labeled compounds

of formula I from non-labeled reagents or intermediates, can be employed for the
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coupling reactions described for the preparation of
conpounds | by coupling Il (R or RR = CH and |11

wonrovicdesdot hat the R4-noiety is stable under tReET/SE2007/000068
condi tions enployed. 5) Preparation of precursors of
formula VII may be done thrgugh internol ecul ar

reacti ons between internediates XI and Xl |, or
alternatively, through intranol ecul ar reactions of
XIIl, in accordane to nethods | ¢ and Id,

anad@@pemomeraplon afa deteetnblp isotape bytuse obiha comespending labeled

t re{)ar ation of |abel ed conpounds of formula
reagenl snord‘éfﬁgp he same synthetic reactions used for

the assenbly of non-1|abel ed conpounds of formula I
from non-1| abel ed reagents or internedi ates, can be

It ieprefempé do intodtdecths Fbelgn adate sage pithatymiesisftoward compounds of
det ect abl e |sotope by use of the correspondi ng Iabeleg

orme@g}erﬁpg%lﬂy iftheclabel df &t isatopg Wlthgelgtwﬂsérwaﬂfohfe such as

| h h
MasTRERHEE B B (R Pocbidh As Bt BHBeRl b, 2V IO he
Se\l'e‘fal%bﬂllsr‘é&éhﬁ% Writhors @k adtdrRttes MbeledRati l'ohg-fh%d &u@ﬁ as

Most preferred isto do this introd uction as th
radrmmvesymmt includingfor Sewpleal” " HEES (1 HIeHdeHt %q@gm [héne]CN
ls,gr%‘::@t er medi at es_ | ab live

2EE cQBeLdplhpae a‘iﬁﬁ ervlztt : '%2 ede%geﬁr%sr wﬁ@%w
A P 8 YR e M U e

isofopsd, bedh asék]l ynd ¥ansé gedeetledlyy £ oyvleiin, Griklwed by tshivdhletrapping
net hods. Reagents | abeled with nore short-1ived

and @Mp@@lbsﬁw@ewna@hi mpgipakdionsio proyide thedesigadagagsyt. dhe

st a v e A PhagtiRti S TG AR R R nd Mgmstingrsyand e
usd i cﬁ&ﬁisfrfeg of %@@?xﬁcu&ﬁl@ fSeResRiieoR o Bfbrd BnS¥nlBeIkd C

mani pul ati ons of bel ed reagents and i nternedi at es,
modaedles, hewraﬁ émawnl tethe wins skillebindhe o eSmdjprgmthesisasd fabchng and

AR BB, S B S G815 o
adcﬁﬁ&ia?re%é’r@ﬂ&@ skStoR Q)galﬁ[ﬁge,&ﬁ %Z.%thesm 1996, 423 for labeling with
halogens; Antoni G., Kihlberg T., and Langstrom 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.

Detectable isotopes, useful for the labeling of compounds of formula I as defined herein
include, for use in PET: 11C, *F, "Br, "*Br and L, for use in SPECT: I and "1, for
MRI-applications: BF and °C, for detection in in-vitro and post-mortem samples: °H, MC

and 1. The most useful isotopes for labeling are ''C, *F, ], F, °H and *C.

Below follow non-limiting descriptions on processes for the preparation of labeled

compounds of formula I:
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reviewed in the literature (Langstr met al. Acta

Chem Scand. 1999, 53, 651). For additional references
weean7iogésoexanpl e: Ali et al. Synthesis 1996, 4R8T/S82007/000068

| abel i ng wi th hal ogens; Antoni G, Kihlberg T., and

Langstr m B. (2003) Handbool3of nucl ear chem stry,

edited by Vertes A, Nagy S., and Klenscar Z., Vol. 4,

119- 165 for |abeling for PET-applications; Saljoughian

et al ntheS|s 2002, 1781 for |abeling mnth 3H,
Compeundsirf feroudg 1 imphich epher . RBest RIG0vdrasy, apip oremmoalkyl

e 08 PR3 S LSO 5SS e
sudhns [t ?netﬁy’lflo&ﬁ&@ of fiffafe] as desdibedlif For e?c&t%plersmﬁh ang. Apphed
0

1201, r use in SPECT: 1231 and 131l
Ramiolamﬂ Isctapesaif®s, A9 B9 hantl Majs dror. JdbedcChem 2003, 46, 2740,

i.n-vitro.and pQ anpl es: 3H, 14C and 1251 .
Pﬁﬂ'ﬂ’ée dpdi %é’FE 8 %%L’é’g]‘% | abeling are 11C, 18F,

1231, 19F, 3H and 14C. Below follow non-limting

descriptions on processes for the preparation of

Foi @helpid] tieaopgpenad dfforailalinawihicormes Rads hfrodo (i behet is

in which either R R2, or R3 is hydroxy, am no or

hydresroakkor Xarl%muggfrrwthemthem ershan)f § aml X4ngicarbon, and R3 is

A AL, A SHREELLA Y A A 0 B 81
of §8s€ bf @1@@ }iréblfrﬁfrs RAR ML B iR g RRGR &2 &lve I8 QCetone without
Radi ati on "and | sot opes 200 62, 591 and Mathis al
added bieked resalteim seROOB;, NAB{ylaZ@xi@nd ﬂﬁibl]in the tfbxyation dg the coﬁéspondmg
- hyl | ide. E X th S,
g AP pndai Bk Ign Which 08 feaipioynd B BERARIGH: (from
amiﬂésj Eﬁ’cgﬁf%l ll’91] f%‘m’ a‘f‘mﬁ&’&é‘cﬂ?@ r]reé;ﬁe ﬁ Rffen e &8 ebl?e%fe

and s car am nome

meﬁ@dir&tilpfrwﬁoﬁsu hma}ee 1pfr&ﬁ®t{ﬁiﬁhfﬁuﬁ]}ﬁethﬁb&ﬂllwﬂnde}_bﬁs@é &BAktion,
of an excess of either of these precursors with n
suckagin the presehde] of petassivym gabohaterin a§glcfhn‘[asgcla@eDM$@ selective O-

st s G RuR 8T LoD R e 8¥Y&eﬂ-é‘fom afer
depfOLRRRBOM thes e kRGP &R F{{d}féﬁ? ?f RRch teOH-

R3is transformed into
group (Rl or R2) is transformed into the O[*'C] CH;-group.

The most suitable and 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, is lowered or blocked
by a suitable protective group. The function of the protective group is in this context to
protect the nucleophilic functional group against alkylation and should preferrably be
stable under non-aqueous basic conditions, under which the desired N-alkylation is
facilitated, but readily removed by other means after fulfilment of its duty. Such protective
groups, and methods for their introduction and removal, are well known to the one skilled
in the art. Examples of protective groups useful for protection of aromatic hydroxy-groups
against competing alkylation include, but is not limited to, methyl, 2-
(trimethylsilyl)ethoxymethyl, alkoxymethyl and #-butyldimethylsilyl. Removal of such a

protective group after the alkylation is well known to the one skilled in the art and include,
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am no) and NCH3[ 11C] CH3 (from am nonet hyl ),
respectively. Wien the sane before nentioned
wonreosen s, however, is treated with [p C net hgir/SE2007/000068
i odi de under basic condition, such as in the presence
of potassium carbonate, in d4solvent such as DVSO
sel ective Qal kyl ati on occurs because of relatively
hi gher reactivity of the oxygen-atom after
deprotonation, and thus in the formation of conpounds

in e casgohsild-hasedprafecte graupseMgh aubbytRdinesthydsiylj for example

f d into th C n .. The npst .
ek RBE T 05 B Pt T AP B RSt i
corRBAGHE A ¥ Suitabld RRKGE, sGh ADISHIMRL ﬁ¥§en9i9ﬂ@0plyat it
I V-al kyl ati on, are conpounds in which the reactivity

to al kylation, of a present conpeting nucleophilic

functjonal group, such_ as Pg)édroxy is | owered or
Coppguds @f Ermatlashi which eifhestRls R2vel 13 BaAmindaee Rseid preghrsor for

b O3 ROl WM RS KRl 0 B iRy P e
corddtdoitziRE QEQVHRE) berhie sPisaflcat HOARENNOI RENEPHScleophilic
basi c conditions, under which the desiredN al kyl ati on

reagents aaspidingtioesthindindtreactias. Detectabinisciopss thatheay esamsduced this
atter ful fil ment, of i¢sSdut such otectiye. groups,

wa T, BRI ORIP T s EF ooty 670 s dermbivas b F grample

znWel b K '@ﬁ&ﬂtﬁe‘ih%@z,%g ?ﬁﬁ 'I\%‘Iég‘rag LR ﬁﬁ%ﬁé@ﬁgﬂfms,

protectiVe groups us protection of" aro [
22 /80y Baryidge etsds]. aged]l Coimptdydédphag 2986y atd3TnSudhedowd el J. Label
is not limted to, neth

Co?x%hi&eémym 1987 %%Hdﬂ%;rfé?qul)ﬁ/al,lﬁe’ég@-xlylﬁét Appl. Radiat. Tsot. 1984, 35,
i hyl.s{ R | of '
787 I B A AR RouRl 50, 81,126 S By 7 Lave

Cofilpl [Ra@fbphdind T 1244, 289 And REEIERrkNAET. 8A%ECREM. 1984, 27, 156.
silyl-based protective groups such as

In cdyegpophdi efformyils il where Rdy R2yomi3liea triadkyltieigroupi, hdlogenation with
flyoride ion souyce, such as TBAF, . or treatment wth
bl St éﬁsﬂlﬂw fsklismipPriosiss PRI eooub FoOSeRvee for example
[ ; a .
StaBlifer, IR Crath AR GERRRE S0 830 Phtolilaeror BRI
ChedheL¢ts @004, 19y 3963t Zhtianieer al. Aldbd. Theby 2008, Wb ak37; Fiichtner ef al.

Apg]i,.] ?zédoh?é! SOnO'?), %],eSr}S %gg &(%g relt 22 .(Te. Lfaglall (%ﬁgd Iggdigghr;\éirz%ioﬁrl% 889.
The same precursors are also useful for palladium-catalyzed conversion into the
corresponding ''C-labeled ketones and methyl-derivatives as described in for example
Lidstrom ef al. J. Chem. Soc. Perkin Trans. 1 1997, 2701 and Tarkiainen ef al. J. Label
Compd Radiopharm 2001, 44, 1013. The trialkyltin substituted compounds, in turn, are
preferably prepared from the corresponding halides or pseudo-halides, such as the triflates,
by well known methods employing palladium as catalyst in reaction with the

corresponding distannane. When this methodology is used, the trialkyltin-group is

preferably trimethyltin or tributyltin.

When R1, R2, or R3, in a compound of formula I, is a leaving group suitable for

nucleophilic aromatic substitution, a labeled nucleophile, such as a halogenide or cyanide,
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correspondi ng triazine derivative, before subsequent

treatnment with | abel ed nucl eophilic reagents according
woaowtoaesdar d reacti ons. Detectabl e i sotopes thatT/sE00e00068

i ntroduced this way include, but is not limted to

18F, 75Br, 1231, 1251 and 133l as described in for

exanple it) Zhu et al. J. Og. Chem 2002, 67, 943;

Maeda et al. J. Label Conpd Radi opharm 1985, 22, 487,

Berridge et al. J. Label Conpd Radi opharm 1985, 22,
calBW,ﬂ“@%@ﬁd pp sesh aglisplacemenh s¢sultingpinl a fehgledshmpmudd@formula I as

143; rouphauer et al _Int. J . jat. . .
dost o it ep B PRRUS! o inefl. Bofl dpoigod 37,543 Ehrrongtiing on
hiRAGhOIBHIEEBrIeR % AL L@hti -

v Radi op%r m 2nglb:ke%?w;%é%g‘ﬁ?ngzrggg‘gl%%ﬁ?meé&g?& a%l e
reahiéeh, ahmight J@8:foreaized kbl substithted withpausstsronfwiftdiawihg

|, where RI, R2, or R3is a trialk%]tin-grpup
aCty3 iR &P SW aRicy A9, syenidehvide a5 atitos UsefylLireaetiang, closely related to

i ri lLtin-qgrqup. as,.described .
muclb P RUR SRR Ne Pt Do i b iy AR R SR i i o e
emBPmentdsF stotRibmei@ckBodits ¢ ooplg’ér%@l'tﬂfor MROintrSNMRELn bES fabeled
. 2004, 14, 3963; Zhuang et al" J. Med. Chem 2003, 46,
iodprom, g tieewse e palladippicatalRsid forl thointrod06tBin &8, "' GTbeheticyano-
oo B o SRS IS GO S0 1080

: C ot i ng
B P 1R B0 GO hal 100k 0, 367 LGRRAA.
If thegromiatiedng nntoovhielx tuedaing deiy 10 Positiomdd is hord¥leconEicient
Perkin Trans. 1 1997, 2701 and Tarkiainen et al. J.
as qoFpRaredds RppreRB.Ueh AER 9l Samla Lpg defipadherqineit isrgeatiilly notn
t Ln turn...are preferabl.

necHlRBLcrhifby BeaFRRELRUS: ok Bektiyi S rREE G Rn o take place

CoRpeude oh frindRST, WhuRR BE clthe otfrtﬂeflleﬁtillegigro%ppﬂuc\ﬁ%! ¢h1&BOMBmo,

~ nmethods enpl oying pal | adium as catal yst in reaction

iodgy qria sulphopase exerp ambiéitigr di it nfiXAend WHdnnittogen, are suitable
net ho?ol o s.use% tige trialkyltin-group is

PreRYERE R GPPE VISP RHC gromate BURSHFEtioR.of WRels idturthpgmore

ger%ﬂﬁll@aﬁifgﬁ?%rtg QABPLHRGANE br FuB IR Iisacﬂemiéaﬁy iV F R4 alr Ll

introduced by the reaction with the labeled nucleophile, in order to facilitate

chromatographic separation of the labeled reaction product from the unconsumed

precursor.

Additional useful methods, well known to the one skilled in the art, for preparation of
labeled compounds of formula I by functional group transformations of suitable precursors
include N-acylation of amines with [''C], [*C), or [*H]acy! chlorides, palladium-catalyzed
[”C] or [*C] cyanation of aromatic chlorides, bromides or iodides, transition-metal
catalyzed substitution of suitable halides for *H in the presence of [’H]H,, and palladium-
catalyzed carbonylations with ['*C]CO (Perry ef al. Organometallics 1994, 13, 3346).
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30 nucl eophilic aromatic substitution, a | abel ed

nucl eophil e, such as a hal ogeni de or cyani de, can be
wonooodesved by such a di spl acenent, resulting PATAE2007/000068

| abel ed conmpound of forrmula |I as described in for

exanpl e Zhang et al. Appl. R&d. Isot. 2002, 57, 145.

The aromatic ring on which the displacenent takes

place is preferably relatively el ectron-poor for a

_;magmge_imgmg_on and m ght therefore need to be

Dottt O B B RSt b Bblon. Attt
thd W'e@aﬁﬁphffe’d%ﬁ‘)gﬁuﬁc%'@ﬁ&qh& ﬁarﬁgiﬁg Mgdufid @ié?féﬁﬁ&é”cor their

substitutions and well known to e one skil
cogpsponding nortdabeled analpgs visplay anfCsatod desk Shant20idV amtha gompetition
e the introduction of a |abel ed
bn%%%%g% ({esgr%eéﬁ} Egﬁ use of palladiumcatalysis for the
introduction of a p C | abelled cyanogroup, as
GarafiMdpdisi n for exanple Musacio et al. J. Label Cbnpd
Radi opharm 1997, 34, 39 and Andersson et al. abel
Alb@fﬂﬁfaﬁwaﬁi Wﬁ%ﬂ@@zﬁr&dmandeemn}eéeﬁbycwavelply anhxdrw@éolvents
6 RIS uSdd@r %E@oﬂéhkgﬁn&%ew&? %)ém HuRURddr Sin 1ne(§t atmosphere
p03|t|o ed I's nore electron-d |eny as conpared to
of pgrogemer argach as Q of fornmula | as defined herein, it
is generally not needed to enpl oy activating groups
'Hf Pectel wat FpRielion 238 RRadva oG NREE ‘sﬁééirbﬁi@te? Q)ph%'ﬁﬁ% Bl ARAVIHZ for
Compounds of fornula |, where R3 is_either
protem\dqnigpest withs i dlow, lnjyhﬂlQIr SEI 'BYBAG prabdbeadomthaz gradients

usws@?%%@ﬁﬁlesaﬁ%ﬁihmdiea BRG0P BB AP VI0g NMR

oA LA B

proprebiedal dgiped svithiepiadehisy di verse from the group
i ntroduced by the reaction with the | abel ed
nucl eophile, in order to facilitate chromatographic

t f, tLh bel t d
UERShEaly Bhiddf tsEinale: e eofleaisn 400 Mirip
DMB @w ab SolVdI. meefeﬁhudl Is@%ﬁt@lgtnapw@srdsed Epfefé}e&eamé 0@Bwing
| abel ed conmpounds of formula I by functional group

reﬁereansﬁlgmahavvﬁmnlse@fth@mmdi{ﬂhrm dTd8Oshs2.50; the middle line of
CD;0D & 3.31; CDCl; & 7.26. In those instances where spectra were run in a mixture of

CDCl; and CD3OD, the reference was set to 3.31 ppm. All chemical shifts are in ppm on
the delta-scale (6) and the fine splitting of the signals as appearing in the recordings (s:
singlet, br. s: broad singlet, d: doublet, t: triplet, q: quartet, m: multiplet).

*H spectra were recorded on a Bruker DRX600 NMR Spectrometer, operating at 640 MHz
for tritium and at 600 MHz for proton, equipped with a 5mm *H/"H SEX probehead with
Z-gradients. "H decoupled *H spectra were recorded on samples dissolved in CD3;OD. For
*H NMR specira referencing, a ghost reference frequency was used, as calculated by
multiplying the frequency of internal TMS in a *H spectrum with the Larmor frequency
ratio between *H and 'H (1.06663975), according to the description in Al-Rawi ez al. J.
Chem. Soc. Perkin Trans. II 1974, 1635.



i nclude N-acylation of amnes with [11C], [14C], or
[ 3H acyl chlorides, palladiumcatalyzed [1 1C] or
w diClosespanat i on of aromatic chl orides, brom de€TsSE2007/000068
i odides, transition-netal catal yzed substitution of
sui table halides for 3H in the presence of [3H H2, and
pal | adi untat al yzed carbonyl ations wth [11714C] CO
(Perry et al. Organonetallics 1994, 13, 3346). Conpound
exanpl es Bel ow foll ows a nunber of non-Ii m' ting
exanpl es of conpounds of the invention. Al of the

aB%?PSW%WWF‘FW@W%%M@Wmslsﬁmf@r@gﬁwﬂ795 LO),

[
WSO RS LIS )81 23R Bl s
spentM)mctelt Aée meq)qiemmmastelbwmhqug)pa&s\&m aflefeirbiedy i@ﬁrsethrﬁe (ES)
Met hods All sol ve used _were anal yti cal

t
5 OPGG%%@E‘ PRI PP EAtYE foR 1y ﬁ% FaPIlaTR yalapsvas 31 ke ardscone
vOlBE Qvak QUM ML Ynas G cttRhett EREL o 2Rd bgﬁv@e%h' ?5‘ P06 with a scan

typically run undér an inert atnosphere of nhitrogen or
timap§0.7s. Thd copmut tempeatuee ms:sntdie@lo B0, A liBeanlgeadieny 4O apPiad

saBRE b EAE i s AR s o codendingss Higes B @: v

ThPERER AN Wit X Zregih 44 eRL §0 xuﬁ)' 3% &angﬁg% fﬁéer M@g/mm.

handl er for sanple injection,
10 NIVR spectrorreter operatl ng at 400 MHz for proton,

B I R0
mtl@é@[ﬂde Qfray UbteSBE ColiBnVO! Rerfa®A9'(RE o 1306 4 MidZ.urh NN

as solvent. The residual solvent signal was used as

gr afﬂlén‘fé maiQdeCINHES 6 6t INWHG AcelVeCh) versisgd at s lowe rate 0f 20/ ml/min.
the mddle line of DMSGd 6 d 2.50; the mddle line of
CD3CD d 3.31; CDA3 d 7.26. In those instances where

15 MiGpestd iRaly @as pstforMedind Ktdato?, Mitiatddor SnAMGy PR Jih8e-
reference was set to 3.31 ppm AUchem cal shifts are
moqlenmtyﬁw%\f? cavity producing continuous irradiation at 2450 MHz.

Example 1
Ethyl 2-(6-Piperazin—1—ylpyridin-3-yl)-1,3-benzothiazole-6-carb0xylate Trifluoroacetate

OO

(a) 2-[6-[4-[(1,1-Dimethylethoxy)carbonyl]-1-piperazinyl]-3-pyridinyl]- 6-
25 benzothiazolecarboxylic Acid Ethyl Ester

0]
//\o/u\[::1:2>_ﬂ<zjgk_gi:jﬁ—4§_T§;

20

*TFA
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the delta-scale (d) and the fine splitting of the

signals as appearing in the recordings (s: singlet,
wonroo7asedon oad singlet, d: doublet, t triplet, BCT/SE2007/000068

quartet, m nultiplet). 3H spectra were recorded on a

Bruker DRX600 NVR Spectronetgr, operating at 640 MHz

for tritiumand at 600 MHz for proton, equipped with a

5mm 3H 1H SEX probehead with Z-gradients. 1H decoupl ed

A nslbduﬁ@ eﬂl—lbfbn\m%[ 8-teggahidesle-Broasipliescid bﬁ‘a?pésV@ dSéeWO 95/25108)
H NVR spectra referencin host

0. ?‘e& 81‘5e7n@610¥)r ‘é-&ﬁ:éh@? Svigtamethyl-[1:32]digral raltﬂér@ Wypiperazine-1-
t
B Bt 0 RS0 9 0 g To3ahl 71 v
ancbl?ct{dppﬂ)(clzm(mﬂ&eiagzl? §) 0.1 3 ool plin T fovateln €9: Mempwa@mr'rda at

i a5 316 o PG et o s
for 88 Fiosd aagg r.ANwA édlfé@l?t?att%ﬁz%@aé&oca)nd t%k%&ﬁd&%@&ﬁ@d DCM
and ELS detector (Sedex 75) MD si ng

andgyiater dpo B@m%bygp@ast@cbn@céﬂueeﬁhnesm@w§% o;lrled i&i280,), filtered

an opeP(()er?tLé gpipﬁa%gwpoglg%n ugclt g’?‘g r ozﬁﬁﬁeﬁﬁsgﬁ i éﬁﬂgzgraphy (35%
ethglaRblatedh YoMk}, BBEnI@S tidle ksMnmdqg BS o ad 4 §eﬂﬁi \"ﬁN@ﬁ 2683 (d,1

The mass spectroneter was scanned ween ni z -

H) §i78 1ts.d Bchh? tddnk Ho8.09.(7.<2 HT%»QO«’:@IW 8@@@&&316% :’Wﬁg (m 4 H)
4 : ld ' |l jed starti
34285 00 KP4y SR Re T S IPRRBRY 4% Sndl ng o
100% B (B: MeCN). The columm used was a X-Terra M5 C8,
0 ;. 3.9 Wat t L/
) biigh &G insaedm it it ptlyh { eIy cen g on a

Iﬁﬁﬁh§&§nﬁypggq% %bggglon HPLC with a di ode array
detector. Columm: XTerra M5 C8, 19 x 300 mm 10 mm

2- [6<|£ﬂ~E(éw-Dlrlgaﬂadﬂbmyécmquﬂyl]Nbgne(aQﬁwE -Bpsridity 1124 Me CN)
t
berf BB ERn8b 8 pp Rl 8 4200 ity vl BGHR g 3

mL Pyt msl(z &1l ) SiaB g &M UBe PO S EHNRMES BN af M. ﬂfr@dﬁ‘ih MGht. sodium
continuous irradiation at 2450 MHz. Exanple

hydrogencarbonate was added to the mixture. The precipitate was collected followed by

washing with DCM and water, before drying in vacuo over P,0s to give the title compound

(0.34 g) as a yellow solid. "H NMR 5 8.82 - 8.93 (m, 3 H) 8.76 (s, 1 H) 8.27 (dd, 1 H) 8.07

(d,2H)7.11 (d, 1 H) 4.37 (q, 2 H) 3.84 - 3.95 (m, 4 H) 3.23 (br. 5., 4 H) 1.36 (t, 3 H); MS

m/z (M+H) 369.

Example 2
Ethyl 2-[6-(4-Methylpiperazin-1-yl)pyridin-3-y1}-1,3-benzothiazole-6-carboxylate

0
OO
) / —
N \N /

Formaldehyde (37% aq., 0.212 mL, 2.61 mmol) was added to a suspension of ethyl 2-(6-
piperazin-1-ylpyridin-3-yl)-1,3-benzothiazole-6-carboxylate trifluoroacetate (0.315 g, 0.65
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Et hyl
2-(6-Piperazin-l-ylpyridiu-3-yl)-I,3-benzot hi azol e-6-c
wanbmogésabe Tri fl uoroacetate (a) 2~[6-[4-[ (], PCT/SE2007/000068
| - Di net hyl et hoxy) car bonyl ] -1 - pi perazi nyl ] - 3~pyri di nyl ]
- 6- benzot hi azol ecarhoxyl i3 Acid Ethyl EsterA m xture
of 2-brono-1, 3-benzot hi azol e-6-carboxylic acid ethyl
ester (See WD 95/25108) (0.74 g, 2.57 nmol),
mmé?) [PmethadolF1 @il §1 ScANRA Bydmbbroﬁ%cﬂldél (9% 21201 a7 inel) yvlas Rdded

erazi ne-lcarboxylic acid tert ester (1.0 g, 2. 57
and ghegeyultingymixivee yeps sbmed & rtooglp Tale . Aas e lﬁeph@fo*lO Coxn.

AR AL A PR AP T e

comipd(ueth hy ﬂ@ﬁdﬁﬁ%&r&@asr’@hpmd &diz‘iﬁdo aﬁkiitHe hesidueaedsipattitivasd
refl uxed for one nore ) oncentr at ed

betwegnJ delging sef- sQsiiym Mregwa@omg e eEe PeNER He s ed twice

it DEM P OIS L AR SR Rt e (e

ﬁltr@téd) colit trl:.waﬂe potnpdiinéd0. a% gf hemyelot solid. HHNME6 gmah$s/(d, 1 H)
5% et t at

5. 7nb b (BL0cE.0365 2 Foo e 1 FDre e, SE 8 pibr 3. D 3.2

2 7.00 (d, 1

(s, 48Hg§2§§s 3%%?63&235@%3% 161+@1j3(3§ 4'2")_ . 50((m Z')

1.43 (s, 9 H 1.36 (t, 3 H); I\/ISrriz(M+H) 469. (b)

EtEé/# 2-(6-Piperazin-|-ylpyridin-3-yl)-1I,
zot hi azol e- 6-carboxyl ate Trifluoroacetate (title
2- [maﬂmmsdl)lpzn{zﬁ: fi4 ‘ylg&)&hdﬁi-Siﬁ]Dﬁsiwhﬂitliﬂxwiﬁa‘fabbﬂﬂnhde Acetate

- -plpera2|ny pyridinyl] -
benzothlwzolecarboxyllc acid ethyl ester (0.42 g, 0.90

mol ) was DM (3 ) aAdetdleA (2 nlL) was
addedNThe ed 3_r.t. for 3 days.
Sat. sodi urd 2 ol ‘ added to the
m xture. The precipitate was collected, followed by
washing with DCM and water, before drying in vacuo
over P20 to give the title conpound (0.34 g) as a
(@) eli6t @vi el ipiberddih- NyRpxtidn-82v! -1 8- 188z dthinzBedycaBhorpli¢ d¢idl
Ha[%»’%g%e(dd 1H) 8.07 (d, 2 H 7.11 (d, 1H) 4.37 (q, 2
YA CrR0T; 3.95 (m 4 H 3.23 (br. s., 4 H 1.36 (t, 3

I\ HCI

\ AN

Ethyl 2-[6-(4-methylpiperazin-1-yl)pyridin-3-yl]-1,3-benzothiazole-6-carboxylate (46 mg,
0.12 mmol) was heated at 110 °C in 6 M HCI (2 mL) for 3h. The solvent was evaporated in
vacuo, before co-evaporation with toluene three times, to give the title compound (46 mg)
as a yellow solid. "H NMR & 10.90 (br. s., 1 H) 8.88 (d, 1 H) 8.73 (s, 1 H) 8.28 (dd, 1 H)
8.05(s,2H)6.97-7.40 (m,2H)4.59(d,2H) 3.51 (d,2H) 3.33 - 3.45 (m, 2 H) 3.02 -
3.16 (m, 2 H) 2.80 (d, 3 H); MS m/z (M+H) 355, (M-H) 353.

(b) 2-[6-(4-Methylpiperazin-1-yl)pyridin-3-yl]-1, 3-benzothiazole-6-carboxamide Acetate
(title compound)
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mz (MH) 369. Exanple 2 Ethyl

2-[6-(4-Met hyl pi perazin-I-yl)pyridin-3-yl]-I,3-benzoth
woOaawogesde car boxyl at e For mal dehyde (37% aq., OPRTREI07/000068

2.61 nmmol) was added to a suspension of ethyl 2-(6- -

pi perazin-1-ylpyridin-3-yl)gb

53- benzot hi azol e- 6-carboxyl ate trifluoroacetate (0.315

g, 0.65mmol) in nethanol (10 nL). Sodi um

2-[6xmz\@aw1ﬁwﬁgmdﬁyl(>aﬁlmz ;4} ilz Hsﬁmtﬂlaxa@éaq%siyﬁwcﬂ he

resul ting The r. m

hycimtﬂomcwe(eﬁ n@g, . 120an8 Was azm@ tmhlnéﬂ omndg (), followed by

b it o R A b B S R RO DAY e Ml Efhudo el Sacuo
and Gnc‘é&ﬁtlﬁoﬁlﬁﬂe tohgve aatengs\(\amepdsipérainadylRsiiaaesyDas-

and sat. sodiumh drogencar bonat e. The aqueous | ayer
benggthiazeler Grearbensl whiosided Ampmvnyhydeerig q\&zg@ § mlp)ivyas @ﬂ@qsi

dro?)igxﬁ%eecx Ang 51%8? ‘g%)dﬂﬁ Vaﬁﬁ mgftﬁ% Ns E%Q%%i@g%tﬂ%dtf{}r ilpgt r.t. The r.m.

rated so e conpou
way ektkamdmdedmtma[ll\n\/larﬂd NaS8, B and elaphidteddn Pacios :l“hél obthined
dd, .1 2 H 7. d, 1H) 4.36 (g, .2
resili 90 Brmﬁ aneposﬂéf%io gkt tife tngiind (7 gy aiaggyellow

%?hk 3 I
S012 [ b6- p| p ramﬁ ﬁﬁ)gﬁg{?ﬁ%ﬁﬁﬁ%%q T 3H%gn929(§s 25
7.458 0k g1 Gi)damk(dthﬂ)deﬁl/\cﬁe”ﬂa@m 48d¥2.37 e2 46)m, 4H) 2.23 (s,3H) 1.89
-[.6:.G4= Met hyl pi azin-1-yl)pyridin-3-yl]-1,3-benzoth
(S’gébo%é\ﬂ%!'\@%\a%z%g? Aci d Hydrochl oride Ethyl
2-[6-(4-nethyl pi perazin-I1-yl)pyridin-3-yl]-I,3-benzoth
i azol e- 6-carboxyl ate (46 ng, 0.12 mml) was heated at
Exampled in 6 MHA (2 nL) for 3h. The sol vent was

B L AR
ng) as a yellow solid. 1HNI\/Rd1090(br s., 1H)
8.88 (d, 1H) 8.73 (s, 1H) 8.28 (dd, 1H)

/ /)N NH
VA SN AN
(a) Tert-butyl 4-[5-(6-Methoxy-1,3-benzothiazol-2-yl)pyridin-2-yl |piperazine-1-carboxylate
0 S — /\ 0
N N o—é

Tert-butyl 4-[5-(6-Methoxy-1,3-benzothiazol-2-yl)pyridin-2-yl]piperazine-1-carboxylate
was prepared according to the method used for the preparation of 2-[6-[4-[(1,1-
dimethylethoxy)carbonyl}-1-piperazinyl]-3-pyridinyl]- 6-benzothiazolecarboxylic acid
ethyl ester, from 2-bromo-6-methoxybenzothiazole (Yang et al. J. Biological Chem. 1989,
2, 891-898) (0.20 g), and obtained as a solid (0.23 g). 'H NMR § 8.74 (s, 1 H) 8.12 (d, 1 H)
7.87 (4,1 H)7.67 (s, 1 H) 7.09 (dd, 1 H) 6.98 (d, 1 H) 3.84 (s, 3 H) 3.64 (br. ‘s., 4 H)3.45
(br. s., 4 H) 1.43 (s, 9 H); MS m/z M+H 427.
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8.05 (s, 2 H 6.97 - 7240 (m 2 H 4.59 (d, 2 H 3.51
(d, 2 H 3.33- 345 (m 2 H 3.02- 3.16 (m 2 H
wa@a.280/0868003 H); MS miz (MtH) 355, (M H) 353. (BET/SE2007/000068
2-[6-(4-Methyl pi perazin-1-yl)pyridin-3-yl]-1,
3- benzot hi azol e- 6- car boxam ¢ Acetate (title
conpound) 2-[ 6- (4- Met hyl pi perazin-1-yl)pyridin-3-yl]-I,
3- benzot hi azol e- 6- carboxylic acid hydrochl oride acid

(b) 648etheyy-D(CLipermin) 1 YBsriasdRl) U B-b - Weko B \Wifd éd¥botind
m), followed by 3 drops DVF, before heating at 70 OC
6-Mpthoxy Ph-Riperaaint -Wagridins-daf Bebenaothisaelgtves preparesageprding to

SRR EE B SSLUBNS A TSl opppian 39015
berhaethiaaolkitacobeesy bt e aiforoptetate) Horm dert-basybs-iemiestaeoxi He
v TR S e SLoP 22 0 007 £ e PLOCKEL, 1
sodfREhydrbkid¥@ s BdiAGLRMb M SRlivh ?gcll : caffioh 8 aftbrttion of

and evaporated in vacuo. The ob resi due was
the peaction, end Bt fhe gpoduePives taberyinvie REM therchfterc Binptitlenabnipound was

ool o B SR AR 0y
2 : . 11 : 7 4
(dd21 Pi% 7%{5 1(21321 (73.65 rgi, 14 7.6% @%hé(u(ié)sl%?) ﬁ)@ 1 %ﬂ) 83584?(%,3 3151§ gbm 3.64

(m;?Iri/)sZﬁé 72 8Ricmy 4 2BAM iy DA27.
6- Met hoxy- 2- ( 6- pi perazin-| -yl pyridin-3-yl)-1,3-benzoth
iazole (a) Tert-butyl

Exangld5 ( 6- Met hoxy~l , 3- benzot hi azol - 2-yl ) pyridin-2-yl]pip
razi ne~| - cai "baoxyl ate Tert-butyl .

G-ﬁe*?sxyc To-msshytpipsrazin stmyaistin-3 20,1 henzethiazoley | | pi p

erazi ne-1 garboxyl ate was prepared according to the

met hod used gpre‘a'r'tiovi of\ 2-[6-[4- [(1,1-
di met hyl et ho) Ar bgny -I/lW]-S-pyridinyl]-
6- benzot hi azohé€arboxyl ie-Mci d yl ester, from

2- br ono- 6- net hoxybenzot hi azol e (Yang et at J.
TheBiittd @gippahd Ghenbtaihodas a Flid3F0 189 Bjter Be@Batipn, inanebrdance with

the aid?lggd 313 SO Shid %ty Ph: ot Tniserhin 21 o5 eldin-3-y1)-
1,3-benzothiazole-6-carboxylate, from 6-methoxy-2-(6-piperazin-1-ylpyridin-3-yl)-1,3-
benzothiazole (0.13 g), with the following exceptions: Three drops of acetic acid was
added to the reaction mixture and the reaction was stirred at r.t. o.n. The product was
filtered and washed with methanol. 'H NMR & 8.72 (d, 1 H) 8.08 (dd, 1 H) 7.86 (d, 1 H)
7.67 (d, 1H) 7.09 (dd, 1 H) 6.97 (d, 1 H) 3.84 (s, 3 H) 3.53 - 3.69 (m, 4 H) 2.36 - 2.45 (m,
4 H)2.22 (s, 3 H); MS m/z (M+H) 341.

Example 6
2-[6~(4-Methylpiperazin-1-yl)pyridin-3-yl]-1,3-benzothiazol-6-0l Acetate

-0
V. /N N—
N N N\
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7.87 (d, 1H) 7.67 (s, 1H) 7.09 (dd, 1H) 6.98 (d, 1H
3.84 (s, 3 H 3.64 (br. s, 4 H 3.45 (br. s., 4 H

W@ 24@/0863009 H); M5 niz MrH 427. (b) PCT/SE2007/000068
6- Met hoxy- 2- ( 6- pi perazin-| -yl pyridin-3-yl)-1,3-benzoth
i azol e (title conpound) 62

6- Met hoxy- 2- (6- pi perazin-| -yl pyridin-3-yl)-1Il,3-benzoth
i azol e was prepared according to the nmethod used for
-M@élofzi]s’@déf(étm@hylpfpemzhly‘l-yl)pyridin—3-y1] 1,3-benzothiazole (0.050 g, 0.15

mEaf b ARSIRFLADCY B ihrdie it suaderasidie by dgifion of HOI

in dethyl BEAEY Thé sd10ertGraiEAOvad By o%ncentratlon in vacyo and the resjdue was
benzoth| azol - nﬂil‘)l pyri di n- 2- y“)] perazi ne-| - car boxyfat
sugpe(x dedin M (i REongsibrptifle SHBL @64 immolhipdPCM [denL) was

[ u d enca
PANETMI e e T
anvl/a)mmah‘emnudb qomsaﬁm Wheac&aﬁtaﬁcn the Foetibh ila€ cGRIROH RErMB St 1.t.
g ai ned as id (0.15 g) after drylng and
fop oA T R RoHas t%ﬁ‘«mp&a%ed# een DG)lagdgat. gadium1H) 7. 85
hyﬁfbgeﬁdé}boﬁaé%ﬁéjaqéﬂws IZyé}%va(sgg &éé’%hﬁc%%ﬁf%&,%d&&esc 1ned
orgdrlzcs(drAed-lIN &30.), Bltaredland Svaporated in vacuo. The crude product was punﬁed

by D3 BRI LAt RGO Do C gD s vete S SHTRDGIRAS & (or.
1 ﬁpk 59' (c(,ZQ{)@M éi‘dt Pl A RAI At gn7i @, ﬁﬁﬁefsqa“ﬁ(% M, D6y -

used prepar at i on of
3. 7;8 ([ns 4(121)27%5 h{& |4§ |(lpe~ﬂ éﬁ|2n224 (syA MpyO0 @6, 3 1-3} MY m/z (M+H) 327, (M-H)
30k, 3- benzot hi azol e- 6- car boxyl ate, from
- met hoxy- 2- (6- pi perazin- 1l-ylpyridin-3 -yl)- 1, 3-
benzot hi azole (0.13 g), with the follow ng exceptions:
Thrge drops of acetic acid was added to the reaction
E e and the reaction was stirred at r.t. o.n. The

EQVEIEM ARy pltELE DA bR e BhRAIR - 1! T
7.09 (dd, 1H 6.097 (d, 1H 3.84 (s, 3 H 3.53 - 3.69
4 H) 2_.22 (s, 3 H; MSniz

0
NN

The title compound was prepared according to the method used for the preparation of 2-[6-
[4-[(1,1-dimethylethoxy)carbonyl]-1-piperazinyl]-3-pyridinyl]- 6-benzothiazolecarboxylic
acid ethyl ester, from 2-methoxy-5-pyridineboronic acid (0.48 g, 3.14 mmol), and obtained
as a solid (0.29 g) after purification by flash column chromatography using 15% ethyl
acetate in hexane. 'H NMR & 8.94 (d, 1 H) 8.81 (s, 1 H) 8.40 (dd, 1 H) 8.00 - 8.19 (m, 2 H)
7.04 (d, 1 H) 4.37 (q, 2 H) 3.97 (s, 3 H) 1.36 (t, 3 H); MS m/z (M+H) 315.

Example 8
2-(6-Methoxypyridin-3-yI)-1,3-benzothiazole-6-carboxylic Acid
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2-[6-(4-Met hyl pi perazin-1-yl)pyridin-3-yl]-1,3-benzoth
i azol - 6- ol

wacet7agesdo Met hoxy- 2- [ 6- (4- et hyl pi per azi n-1 -yl POYSEZion00068
3-yl]-1,3-benzot hiazol e (0.050 g, 0.15 mml) was
di ssolved in DCM (20 nlL). Téwe m xture was nmade acidic
by addition of HO in diethyl ether. The sol vent was
renoved by concentration in vacuo and the resi due was
suspended in RPEM (5 nl). Boron tribromde (0.05 mi,

0.54 mmol ) in ( 1 nm) was thereafter added

dr opwi se a Swed tirring at r.t. o.n.
Addi ti onal ( a ro brom de (0.05 nl)
was added and th N on contN nued stirring at

r.t. for 3 days. The r.m was then partitioned between
1
i PO RGLSRjp ERED 4 D SCOREIEM T Tt 2140 ) v
susiengechingsmitite ¢f ethiand L) fand fl‘éIFe(d raTn)al 2%%[@@}16@ Sdnl yivas
The d d
oo P B e P el LBy R s

mﬂf%'h/sf%ail g 204 tc6 vae aﬁ‘cle(ar ddtitich. GRe é(ﬁutldﬂ'l)vaﬁevaﬁoxﬁ’dad in dddyo, water

wagadzied Eli*ﬂ tha mlaituze wss ﬁlﬂztedsTleerﬁltrateHyasznazi(z aeiglic Vyl’fhél\ﬁﬁ@b The
b B St B BRI EOBl e v
titledoenpbinad (0.23 g) asoimmtemd)hlea‘ﬁ MDA 83 g5 B9 (d, H)r8e77 (s, 1

o T3P REE A JTERL7L00 ZGPRRY B 8bad L WS ki 27,

H)zéiipyrl di nyl] - 6-benzot hi azol ecarboxylic acid ethyl
ester, from 2-net hoxy-5-pyridineboronic acid (0.48 g,
3.14 mmol ), and obtained as a solid (0.29 g) after

E ur,i fication by flash col um chromat ography using 15%
MX acetate in hexane. 1HNMR d 8.94 (d, 1H) 8.81 (s,

2- (@—Nletﬁeﬁﬁ) (‘ﬂﬁh-SJyﬁ-l 8.4 zothfhzdR-d-tarbdxahide. 04 (d, 1H)
4.37 (q, 2 H 97(8 3 H 1.36 (t, 3 H; MSmz
(MeH) 315, Ex&ml e

S —
) /0
N \N \

2-(6-Methoxypyridin-3-y1)-1,3-benzothiazole-6-carboxylic acid (30 mg, 0.10 mmol) was
mixed with thionyl chloride (0.8 mL) and stirred at r.t. for 3 h, then heated to 50 °C for 1h.
The solvent was evaporated in vacuo to give the intermediate 2-(6-methoxypyridin-3-yl)-
1,3-benzothiazole-6-carbonyl chloride as a crude product. This acid chloride was dissolved
in DCM (3 mL) and added to ammonium hydroxide (conc., 2 mL). The reaction was
stirred at r.t. without stopper overnight. The formed solid was collected by filtration,
washed with water and dried (in vacuo over P,0s) to give the title compound (23 mg) as a
yellow solid. "H NMR & 8.93 (d, 1 H) 8.64 (s, 1 H) 8.39 (dd, 1 H) 7.95 - 8.19 (m, 3 H) 7.50
(s, 1 H) 7.04 (d, 1 H) 3.97 (s, 3 H); MS m/z (M+H) 286, (M-H) 284.

Example 10
2-(6—Methoxypyridin-3-yl)-N-methyl-l,3-bénzothiazole-6—carboxamide
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2- (6- Met hoxypyridin-3-yl)-1 -benzotki azol e-

- car boxylic Aci dEt hyl
wa-20@/sesooxypyri di n-3-yi ) -1, 3- benzot hi azol e- 6- ear/sax00F/800068

te (0.28 g, 0.89 nmol) was suspended in a m xture of

ethanol (6 nL) and THF (2 nkk). 2M NaOH ( 1.3 nlL) was

thereafter added and the reaction was stirred at r.t.

for 6 h, before heating for 5 minutes with a heating

gun to give aCclear solution. The sol ution was

evaporated in vacuo “water was added and the m xture

was filtrat Bat e de acidic with 3M

HCO . The pr|qc:|. pi d sopi lpcted, washed with
water, dried (|n to\give the title
conpound (0.23 as a ite softd. 1HNWVR d 13.13 (s,

2- (é ’%itﬁ?)%ﬁyécgp‘)?;% 6% l{glz&t%%zglgf%cﬁ?égrhg ggéi (%ghp 32 mc?ja was
mi2 Ayt fikdny PéBoridex@mpl ear stirred at r.t. for 3 h, then heated to 50 °C for 1h.

2 (,6- Met hox ridin-3-yl)-I, 3- benzot hi azol e- 6- car boxam
The ggvent was evaﬁlog%/ated in vacuoyto)gwe the intermediate 2-(6-methoxypyridin-3-yl)-

1 3306590%2(%19)@/&3%0&181 Hﬂghdél a)s |cr1?ﬁekiﬁ5‘&ﬁ{ Wﬁhcﬁﬁlﬁoﬁ@ﬁr W ¥ksolved

ic acid m xed Wit
in Bﬁl\/bﬁ n:lb) el @ded Yo Iaethy]stmrrer(éﬂ%an ntatltanol‘ @mm3). Ahe tdmennon was

stn@ éla eﬁ 56%01%3% OYWPHE&? gcesrglle d was coqf/eg e8 Ii)atf?tratlon

waﬂre(i@nﬂﬁfﬁ%lﬂ)(ﬁied (#vac¥d dver P,Os) to give the title compound (35 mg) as a
3- benzot hi azol e- 6- carbonyl chloride as a crude

hglpir}f@liq‘msohdrhﬂé\ll‘é& 8.2 h (b rliHe8. as8.48 §8.02 Vi §.39(dHAMHY 809 (d, 1

£ ok R R b PP T SO 0 VSRR oo, (B 208,

overni ght. The forned solid was coll ected by
flltratlon washed with water and dried (in vacuo over
li o give the title conmpound (23 ng) as a yellow

2- (&Wlétﬂox;éds%ﬁz 4.y 8'{8361‘;0%%. 1- ?tc%‘_ils (n;l) 0143L%,8§z %ﬁ_b&@@ 1H

s, Mz (M+H) 286, (MH) 284. Exanple 10
2 (6 I\/Et hoxypy i di n 3 yl)-iV-methyl -1, 3 benzot hi azol e-

6- car box S X yr| = -yI) , 3-benzot hi azo
| e- 6-carRoxy|ic ag ({14/ )vvas

2-(6-Methoxypyridin-3-y1)-1,3-benzothiazole-6-carboxylic acid (40 mg, 0.14 mmol) was
mixed with thionyl chloride (1 mL) and stirre;d atr.t. for 3 h, then heated to 50 °C for 1h.

The solvent was evaporated in vacuo to give the intermediate, 2-(6-methoxypyridin-3-y1)-
1,3-benzothiazole-6-carbonyl chloride as a crude product. This acid chloride was dissolved
in DCM (3 mL) and added to pyrrolidine (0.5 mL) in CH,Cl, (1.5 mL). The reaction was
stirred at r.t. for 1h. Water was added and the reaction mixture was extracted, twice, with
DCM, dried (MgSO,), filtered and the solvent was evaporated. The solid was dried (in
vacuo over P,0s) to give the title compound (45 mg) as an off-white solid. *H NMR § 8.92
(d, 1H) 8.39(dd, 1 H) 8.35 (s, 1 H) 8.07 (d, 1 H) 7.67 (d, 1 H) 7.04 (d, 1 H) 3.97 (s, 3 H)
3.51 (t,2H)3.45 (t,2H) 1.78 - 1.95 (m, 4 H); MS m/z (M+H) 340.



10

15

20

25

m xed with thionyl chloride (1 inL) and stirred at

r.t. for 3 h, then heated to 50 C for Ih. The sol vent
woaso7@gesoor at ed i n vacuo to give the intermedi RCE/SE2007/000068

2- (6- et hoxypyridi n- 3~yl) -

| , 3- benzot hi azol e- 6- car bonyl6Xhl ori de as a crude

product. This acid chloride was dissolved in DCM (3

nm.) and added to nethylam ne (40% in nethanol, 2 ni).
Expwle Eaction was stirred at r.t. wthout stopper

Qv ' . f.ar i d s call ected by

2 &Yﬁ[‘r@gﬁ%%’yTﬁéﬁlgﬁ-g?b&Zgﬁﬁ%&6&m% (in vacuo over
P20B) to give the title conpound (35 ng) as a |ight
yellow solid. 1HNWR d 8.92 (d, 1H 8.51 - 8.68 (m 2
H 8.39 (dd,? (d/ H /798 (d, 1H) 7.04 (d,
1H) 3.97 (s,t%wg:?Efg%_ﬁ€j§§ﬂﬁg_Jﬁﬁrﬁz (M+H) 300,
(MH 298. Exanpte iN1 N
2- (6- Met hoxypyridin-3-yl)-6-(pyrrolidin-I-ylcarbonyl)-
|, 3- benzot hi azol e

(@ 16BNy Miy@yzmaiIl,l3=b%nydthiaiol&ﬁﬁi}lﬂirﬁ?-@?ﬁip@m@m@aﬁ%Bwylate
ic acid (40 ng, 0.14 mmol) was mxed W t hi onyl
chloride (1 nm.) and stirred at r.t. for 3 h, then

heated to ®NC fQr kh. The sol vent was evaporated in
vacuo to give in d , N_<
2- (6- net hoxyp an3-yN N/

| , 3-benzot hi azol e- 6- carbonyl chloride as a crude
product. This acid chloride was disgseolved in DCM (3
m.) and added to pyrrolidine (0.5 nL) in CH2A 2 ( 1.5
Theicpmpdusl ergeuityl dr Svisitse-i Srietzathiazolt2-yhpyridik2-NydiREazine-1-
was extracte

B LR R TR S A—

IsIeliviey | MBSk i g dﬂ@% Qi | :
. ,2\/ elr PZYOS) tygé’a@i&g{eyﬂ:ﬁgmf rl-EtEil% Zﬂ?ofr)r%éun ]?iflg&%%@aggl\égaﬁb‘&yhc
acigfethyhastere Irgmi 3-Bromomp-mitrRbanztte@zolei(0.55H), 281438mpHdwith Hie

o ot g oDof Sl s 8 ok B

THEwatér (9)1), fdBowed by Matdy. BRGoEa pragluet ek dried (in vacuo over P,0s).
2-.(6-Pi perazin-|-ylpyridin-3~yl)-I,3-benzot hi azol - 6-am

The ﬁé:ra(tea $ %)ftfapggtﬂ}qee ED]FSW(LB DML %hq combined organic phases was

Wag‘tleg%ﬁ%ﬂiﬂe? 2Rt A4S OPY fitted afa WAgorREL AR)MFS. ThERERB8YY crude

solid was purified by flash column chromatography (heptane:ethyl acetate; 80:20 to 60:40)

to give the title compound

(0.47 g) as a solid. MS m/z (M-+H) 442,

(b) 4-[5-(6-Amino-benzothiazol-2-yl)-pyridin-2-yl]-piperazine-1-carboxylic acid tert-butyl

OO0
‘ﬂ

tert-Butyl 4-[5-(6-nitro-1,3-benzothiazol-2-yl)pyridin-2-yl]piperazine-1-carboxylate (90
mg, 0.2 mmol) was dissolved in methanol (8 mL). After addition of 7M NH; in methanol
(2 mL), palladium on carbon (10%, 10 mg) was added and the flask was evacuated and

ester
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The conpound t rt-butyl

4-[5-(6-nitro-1, 3-benzot hi azol - 2-yl ) pyri di n-2-yl ] pi per
wazoor@sésmar boxyl ate was prepared i n accor danceprairisB2ane0006s

nmet hod used for preparation of 2-[6-[4- [(1,1

- di net hyl et hoxy) car bonyl] 66

- 1- pi perazinyl ] -3-pyridinyl]-

6- benzot hi azol ecarboxylic acid ethyl ester, from
fill@-viithoimpir6gem gas Ctenzation adobuee Wik hakéh undedh sAdpheraft h

the foll ow nodi fications; In the workup the solid
hyd\‘}%nf’v?@@égﬁ’sfl?lx%ﬁwﬁk@ﬁ@a e filipred-fhrangh éiratqrgacfyus earth and

evap&rhle@We Y. ’Y\I?et &ﬁde JFIB&u& Qal uﬂﬁ%’;ﬂas%%h&gﬂ %ﬁl?nﬁbtg%raphy

vacuo over he fil extr
(heptanppethydi apetaw@ 3Crtm3%@ﬁbﬁo@wb the gilaicamphagias 8 wad avassirilMS
byi,ne, dried (Na2SO4), filtrated and evapor at ed
mﬁ&b&@?‘ﬂg The conbi ned crude solid was purified by
flash colum chronat ography (heptane:ethyl acetate;
80:20 to 60:40) to give the title conpound (0.47 g) as
(¢) & (GEinetazingb Yy ridindd-pi)- I penzpdyazol-6-amine (title compound)

4- [54 %6{—1&{11( @%Hzg&ﬁ%gpg 3&)35}/?1%194{ %H %ergié{le-ﬁllcg?b%xéﬁ %% £ ﬁ[b%%yl
esteA(I353lg .08 ngmoﬂ) , BashBasplved ua]sz (21 ML) ﬂlv!llcb\ﬂédc‘lby?acwlitioﬁl o@quA
(70 BE i (B Srestie SGreL A B O A ARonIo? KNI L),
the{v?olé%ﬁérs wWead depfiatid PRe 5199[5 ?e@e)&&c %ﬁgg @gd TRNd

| ask mas evacuat and ed mnt
contpfed agueauis dayers werg rn@dwbasushﬁk%ﬂ Ouwitk N aﬁ)ﬂ €2t vty amhenmcteﬂ with

ht. Th t
Dl e bl st it S S friten 10 Al Qe ftorpd and
the sﬂ@smwaﬂ'bﬁap@faﬂ&ﬂo@ﬁmué tnw\acﬁmwiﬁquf(l@ﬂl WS dd %ﬁb c6RkdNRBIid. 'H
chr onat o raph E hept ane: et h% acet ate;
NMBS) 835 (LR V2 dths FR§7ddcbHp dada( 38D gy (sl B) 61 kdt, 1 1)

5-42-<%%§g$§;¢@n<nﬁ‘%2%ﬁ* PR 4oy S B Rol -o- am

ine (title conpound)
4 5 (6- Am no- benzot hi azol - 2-yl ) - pyri di n-2-yl] - pi peraz
%_carboxyllc acid tert-butyl

N-[2-(6-Piperazin-1-ylpyridin-3-y1)-1,3-benzothiazol-6-yljmethanesulfonamide

7\
\ AN

To 4-[5~(6-amino-benzothiazol-2-y1)-pyridin-2-yl]-piperazine-1-carboxylic acid tert-butyl
ester (12.7 mg, 0.031 mmol) in DCM (1 mL) was added methanesulfonyl chloride (3 pL,
0.034 mmol) followed by pyridine (3 uL, 0.034 mmol). The r.m. was stirred o.n. at r.t. The
crude mixture was purified by flash column chromatography (heptane:ethyl acetate; 50:50
to 40:60), to give intermediate tert-butyl 4-(5-{6-[(methylsulfonyl)amino]-1,3-
benzothiazol-2-yl}pyridin-2-yl)piperazine-1-carboxylate (7.4 mg) as a solid. MS m/z
(M+H) 490, (M-H) 488. This intermediate was dissolved in DCM (1 mL) and TFA (300

pL) was added. The reaction mixture was thereafter stirred for three hours at r.t. The
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ester (13 ng, 0.032 nmmol) was dissolved in DCM ( 1

m.), followed by addition of TFA o (70 nL). The r. m
woasoTilsesoeaf t er stirred for 4 hrs at r.t. AftePCT/SE2007/000068

addition of HOI ( 1 M 1 nL), the two |ayers were

separated. The organic | ayeg7was extracted with HC

(I'M. The conbi ned aqueous | ayers were nmade basic (pH

9-10) with NaOH (2 M and extracted with DCM The

sol R fRG RE AN SrdadYEritrRh ani@feddwy Wik dsoRed isiDvEE (400
filtered and the sol vent was evaporated to

uLbandaamﬁz;dbypre@ HBhBotoraivy the tidg pompound (3 mem) as e MdHiggolid. 'H

iy 41 B YB A daty 12 e ey sy .

3. 74rltm34 ﬁg 2:953. 36(5'78 (ﬁrm4 Pﬂ) D0 &, 3 H); MR 02 NIAH 390 HI-HI¥88 T Z
[2 (6 Pi berazml -yI pyrl di n-3-yl)-1, 3-benzot hi azol - 6-y

B I!qpﬁ?anesulfonanide 0 To
X_ 6- am no- benzot hi azol - 2-yl ) - pyri di n-2-yl ] - pi peraz
2—[GWMQB%%%&Q-y?l)?pyﬁ‘ldl%tylp!! BYben26thizol-8 Amin 8 TriffioPedcetate
nol) in (1 n

was added net hanesul f onyl
chloride (3 nL, 5 0.034 mvol ) followed by pyridine (3
m, 0.034 mml). The r.m was stirredegn. at r.t. The

crude y f)/*as-l\ col umm

chromat ogr & he . ethylyacet ffe; 50:50 to
40: 60), to Qi yeNnter 3ﬁ$ er\.- bt yl
4- (5-{6-[ (nmethyl sul f onyl nol -1, 3-

benzot hi azol - 2-yl } pyri di n-2-yl ) pi perazi ne-| - car boxyl at
e (7.4 ng) as a solid. Ms mz (MH) 490, (M H 488.

To Th-Butyhd- g5 (®ditat E3—%ﬁﬁzodh$ﬁfb&%}byhﬂm§1§bd]ﬁ1p&ramh¢ ladatbokilate
ni) was added, The reactlﬁz)§ m xture

o. i%@ae@%(lémm 3 ondsd T Gbs RYBStaat StipS ongigd Paspolvent
wawﬁér gl s c{‘b}ablavﬁrfga\mtﬁ’ Bltﬁ?éﬁ 2geRe ARt rk‘f'u&ee@hﬁfé)eZ (6-

and purified by prep
plpbﬁlzfﬁ,- -ylpygdmé-ts’hd 3—b¢rizethwn1¢dMSdm(za[Mﬁ)I] . )awahuseé. dlrectly in

the(nﬁ# sgeq_D]IH-;ﬁllg/%schlg nz T'géhago n%@ Wis %_ﬁjd%g fg??alc?e&}%(?% ¢ aqy 0.25
mlJR/?an@ s&Bum cPaldBofoiy dride 74 2ad) Ofoliswe by heatid an?@  ifdd 538 0wites. A
thick solid formed and additional methanol (3 mL) was added. The mixture was stirred at
r.t. for 1 b, then filtered. The solid was washed with ice-cold methanol and was then dried
under vacuum over P,0s, to give intermediate 2-[6-(4-methylpiperazin-1-yl)pyridin-3-yl]-
6-nitro-1,3-benzothiazole trifluoroacetate (0.26 g) as a solid. MS m/z (M+H) 356. This
intermediate (0.26 g) was dissolved in methanol (8 mL) and ammonia (7M in methanol, 2
mL) was added. The flask was evacuated and flushed with argon. Palladium (10% on
carbon, 30 mg) was added and the flask was evacuated and filled with hydrogen gas. The
reaction mixture was shaken under an atmosphere of hydrogen o.n. at r.t. The mixture was
thereafter filtered through diatomaceous earth and evaporated in vacuo, to give the title
compound (0.22 g) as a white solid. "H NMR (CHLOROFORM-d) 5 8.67 (d, 1 H) 8.05
(dd, 1 H) 7.70 (d, 1 H) 7.04 (d, 1 H) 6.74 (dd, 1 H) 6.63 (d, 1 H) 3.33 - 4.01 (m, 6 H) 2.42 -
2.55 (m, 4 H) 2.30 (s, 3 H); MS m/z (M+H) 326.
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Exanpl e 14

2-[6-(4-Met hyl pi perazin-I-yl)pyridin-3-yl]-1I,3-benzoth
woOaawlosé&oan ne Trifluoroacetate To tert-butyl PCT/SE2007/000068

4-[5-(6-nitro-

1, 3- benzot hi azol - 2-yi ) pyri diG& 2-yl ] pi per azi ne-

1-carboxylate (0.29 g) in DCM (15 niL) was added TFA (

1.5 rnL) before stirring o.n. at r.t. The sol vent was
Extatpteckf t er renoved by blowing with nitrogen and the

de 6-nit 2-(
Nﬁ@%?@@#%ﬁflgmimﬁ%rlﬁfp;rw“)%rylhlaéé}%mwé@bwl}ewaw@e
[ M-H 342.),ywas used di rectly in the next step. To

this residugNin th@ﬂol 3 | added

for mal dM . odi um

cyanobor olaydn d ), d byheating at 70 C
hi

for 5 m nutes. é\k sol i and addi ti onal
net hanol (3 m.) was added. The m xture was stirred at

2-{o: @-Mﬁfavlpapeﬁazm-hey@pwﬂme%ﬂ&“1 Sthrazeibiazel-grasinedgiferoggeiaie (40
m %HJnGI)rWats ARiond JeWash DORD A 428 %o&'iﬂgleﬁyd}l@g%ﬂ&m&l\é%r and the
late

to'give | nt erme
aqBedul -le(yér wed d:rgttapteﬁewwzlwi’eh DEM). iyie colinbindd yighnic layers were dried

G s e oo mvind e B aab otk i
D@mms\hﬂﬁed secipchraab (.61 ﬁEL% laﬁw RIROL @ IﬁLMlﬂcﬂhe mixture

anol was added. The was evacuated and
was|stighdet Ti fon lehr dbe solpent vad evapoTat @b oncumatidche reslupy)ps purified

by\ilt}ﬁ%pr'ogen égfs&%gﬂ%%g%g %@5%8%&3%95 ﬁ‘&éﬁhaﬁf}i‘éer an

(CHLORPFERPL-8Y 5 wler(@gelﬁ) mm(s AH)I8.47. (d'thEHi)mstzt(ﬂel ms& 27 (s, iH)
thereafter filt gh di at omaceous eart

7. Brapdt areldt) 6\3 éé;uloH) @ é7 vé (hé BiZz3e ?CM@:LAWH?%@O t93 H)

| CHLOROFORM ™ d 8.67 (d,
) " 8. , . /0 , 7.04 (d, 1H) 6.74 (dd,
e
1H) 6.63 (d, 1H) 3.33 - 4.01 (m 6 H 2.42 - 2.55 (m
4 30 (s, 3 H; M5Snmz (MH) 326. Exanpl e 15
@i"—iﬁa%ﬁﬁm Met hyl pi perazin-1-yl)pyridin-3-yl]-1, 3-ben
'\%Fe%&%@f—?‘)ﬁy}ldﬁl—&yl}N—@ 2, 2-tr1ﬂuoroeth?fl) -1, 3-benz0thﬁazol-

hyl pi pérazi n-1-yI') pyrid benzo
6iuam§5| -6 amne trifluoroacetate (40

GO

A mixture of 2-[6-(4-methylpiperazin-1-yl)pyridin-3-y1]-1,3-benzothiazol-6-amine
trifluoroacetate (0.12 g, 0.27 mmol), ethyl chloroformiate (36 pL, 0.38 mmol) and
diisopropylethylamine (0.238 mL, 1.44 mmol) in DCM/THF (1:1, 7 mL) was stirred at r.t.
overnight. Additional DCM was added before washing the sol. with sat. sodium

hydrogencarbonate and then brine. The sol. was then dried (NaSOs), filtered and
evaporated in vacuo. The residue was purified by prep. HPLC, to give intermediate 2,2,2-
trifluoro-N-{2-[6-(4-methylpiperazin-1-yl)pyridin-3-yl]-1,3-benzothiazol-6-yl } acetamide
(43 mg). MS m/z (M+H) 422, (M-H) 420. To this intermediate (43 mg) in THF (5 mL) was
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5 nmg, 0.09 mol) was partitioned between DCM and sat.

sodi um hydr ogencar bonat e and t he aqueous | ayer was
wextr7astsed twice with DCM The conbi ned or gani eCaEs103/000068

were dried (Na2SO4), filtered and evaporated i n vacuo,

giving the free amne. To tle® free amne in DCM (2 nl)

was added acetyl chloride (0.01 nL) and pyridine (0.01

m.) and the m xture was stirred at r.t. for 1 h. The

addall litkintn alemingua hpdrided? infp, mmOgnvhé . wgsslteﬁuﬁed%% 1.5 h then
the titl e conpound

all%"z%fl g So &l agrfoecﬁyqu?fé% NS @x: TallqvraRirey (il exetrtomivE 3jded and
theCinﬁcﬂE@ V\fag stn‘}é‘d)'_goﬁa o %%h%o&gpﬁ_ﬁ%grérg Y\%Sh%%y‘glﬂ‘%brglf dried

N azs@4)z ﬁl‘r(emd and bjapRraddl in vﬂcﬁA Thﬁresfklubl)waB pﬁﬁ)ﬁéd:?by §rebD HPLC to

yiekehs 15 cpmORIIAHT piep & ABHA YPUGH jiek AR YE-DA) B 859 4, 1
H) |7.97((ad 2L 121‘) ’ﬂso g& li%)oﬂ ir:gci )11'{) 637:?6%9!(19' PE5 808 M5 55- 3.70

pl perazi

(ma b )’-rwr-lzoﬁlr(nsw)]z 33 B bénzmsrm/az(mm 408] (ME-H) 406.

trifluoroacetate (0.12 g, 0.27 mmol), ethyl

chl oroform ate (36 nL, 0.38 mml) and
xdhpbqgropylethylanine (0.238 nL, 1.44 mol) i nDCM THF

m.) was stirred at r.t. overnight. Additiona

Eth&&“ -Nirtbripinerapie- ludhhiridin-81d]-£ SHhenwp thinze kb -ylisachanmte

hydr ogencar bonate and then brine. The sol. was then

dried (Na2SO4), filtered and 5 evaporated i n vacuo.

The residue wag purified by prep HPLC, to give

i nt er nedj 2@ N sfluo
{2-[6-(4-net per 2| -yl I di Re3-yl ]
-1, 3- benzotHDazo ) aff de\(4¥ ng). MS mliz

(I\/H-H) 422, (M H) 420. oth|S|ntermed|ate(43 ng) in
THF (5 nm.) wasadded |ithiumalum nium hydride (12 ng,
0.3 mmol). The r.m was refluxed for 1.5 h then
2-[e(4-diosley piperezime -Ylapymdm—B Figel, El-l’oenm)ﬂﬂﬁzcﬂs-&tammh&ﬁﬁ@)roacetate (40

1) G B R R30S0 B b e
aqueaissieger Whas Rxtddtdiervicll Wil DCM. The combined organic layers were dried
(NazSOy), filtered and evaporated in vacuo, giving the free amine. To the free aminen in
CH,CL/THF (1:1, 4 mL) was added ethyl chloroformiate (15 pL, 0.15 mmol) and
diisopropylethylamine (97 pL, 0.59 mmol) before stirring the r.m. at r.t. overnight.
Additional DCM was then added and the organic layer was washed with sat. sodium
hydrogencarbonate and brine, then dried (Na,SOy), filtered and evaporated in vacuo, to
give the title compound (37 mg) as an off-white solid. 'H NMR_§ 9.81 (s, 1H)8.67(d, 1
H) 8.15(d, 1 H) 8.02 (dd, 1 H) 7.80 (d, 1 H) 7.42 (dd, 1 H) 6.91 (d, 1 H) 4.09 (q, 2 H) 3.50
-3.64 (m, 4 H) 2.30 - 2.38 (m, 4 H) 2.16 (s, 3 H) 1.20 (t, 3 H); MS m/z (M+H) 398, (M-H)
396.

Example 18
N—Methyl-z-[6-(4—methylpiperazin-1-yl)pyridin-3-yl]-1 ,3-benzothiazol-6-amine
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(Na2SO4), filtered and evaporated in vacuo. The

residue was purified by prep. HPLC to yield the title
woaogmaesdo (25 ng) as a pale yellow solid. 1H NRRI/SE2007/000068

(MeOHD4) d 8.59 (d, 1 H 7.97 (dd, 1H 7.60 (d, 1H

7.1 1 (d, 1H) 6.75 - 6.87 ( 2 H 3.80 (g, 2 H 3.55

- 370(m 4H 2.50 - 2.61 (m 4H 2.33 (s, 3 H; M

mz (MH) 408, (MH) 406. Exanple 17 Ethyl

{2-[6-(4- Mgt hyl pi perazin-1-yl)pyridin-3-yl]-1,3-benzot
hi azol - 6- yN}

2-[ 6- (4- NEt h YT\pyr4/di N-3-yl]-1, 3-benzot hi
azol - 6- am ne 40 my;—0.09 nmol) was
partitioned b sat. di um

hydr ogencar bonate and the aqueous | ayer was extracted
twice with DCM The conbined organic layers were dried

t t ed
Th BZ S ount (e o BN RRAI ataliod 357 Ruind d g oy
desnmbed/fastha@maabmyfzw(mmn @fhﬁn(léﬁ)ﬁ%dnﬂ}%ﬁ zm@h)z
n SO |.et hyl am ne_( ef or
tﬂf@‘f’ :Q S HEotazol6-amipe bbv@rw gﬁ@thylp{@d’ﬁt(ﬁamthylmpmazm-b
T e
maiengl? @ljthivjr atlumn“eutnbmh‘lcb\(a@mgaﬂ éd mm]ol)/m:magent avighi the following

mo %%ﬁtgong ITgireflg o%%ﬂbqg rr?%ina atl—ﬁ Iffgmdltleenlqsl&) It Ig)dl(l_) ﬂ%lt,l crude
way( lﬁiﬂlﬁeﬂil’d}f p?epBHPLdl, tolg'i)J% ﬂle‘liﬁle(c@ﬂlgo&r@ (18- 1‘19% ab g’paﬂzzpe}}éwgghd 'H
NN&‘ @ée%l-% % 59(d0 7. 983(d|d; 1 HD/S 561(2, { Ny-6iP3 38,8, HY 682i(d, 1 H)

ST AT S TR ATH 67 APAA 1200 Pyt FARAE 310 S s
M+e3tot hi azol - 6- am neThe title conpound ( 11 ng, 38%
was prepared by reduction according to the nethod
descri bed for the preparation of
O14 4- net hyl pi perazin-1-yl)pyridin-3-yl]- N (2,2, 2-
trifTuoroethyl)- 1,3-benzothiazol -6-am ne by the use

2-(GMethdxypyidint By 4, Irbeioitpiay @l Gainine 1-

H2N\©:S —
S W
(@) 2-Bromo-1,3-benzothiazol-6-amine

H,N S
T
N

Iron (0.53 g, 9.45 mmol) was added to a sol. of 2-bromo-6-nitrobenzothiazole (05¢g,1.93
mmol) in acetic acid (10 mL) at r.t. After vigorous stirring for 1.5 b, additjonal iron (0.3 g)
and acetic acid (6 mL) was added. After 5 h, the mixture was filtered and washed with
ethyl acetate. The organic layer Waé washed with water, brine, dried (NazS04), filtered and
concentrated. The crude product was purified by flash column chromatography (20 to 50%
ethyl acetate in heptane), to give the title compound (0.12 g) as a pale pink solid. "H NMR
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yl')pyridin-3-yl]-1l,3-benzot hi azol -6-yl }carbamate (37

nmg, 0.088 mmol) as starting material, and lithium
walowriosssonhydri de (10 ng, 0.26 mmol) as reagenPCTSELI07/000068

the follow ng nodification: The reaction m xture was

stirred at reflux for 1 h then at r.t. o.n. The crude

was purified by prep. HPLC, to give the title conpound

(11 nmg) as a pale yellow solid. 1H MR (MeOHD4) d 8.59

(O(HLoH@ﬁoma) § dffM (ii_i)FD B8 ¢g %Mo fad %)da 857@)% ED s vz

(N&-ﬁH)ZnQSBlZGO(m 4 H) 232(s 3 H: VB mz (MH)
340. Exanple 19
2- (6- Met hoxypyridin-3-yl)-1,3-benzot hi azol - 6-am ne (a)

(bR26- Mﬂzdxypﬁrdﬂieﬁé@tﬁB%éﬁioﬂﬁaz%%%zhé lee(cgmﬁgwgi) 9.45

mol ) was added to a sol

A zll’éﬁl@rﬁ; éﬁrﬁmprla%@ﬁtzz@tmwk@amm@css og, mzmmn Jméithoxy-5-

pyfiRitebéipfE Bia 30 ufl b 237 nlindp, PRIAEBHCLA PN (8 pite 041 pifoytbend

sodlim)n asetonaded g, Aniraol) i THEagerAL @ h&)\&@a% h%atb& &f £19 @"%r 10
washed with et r%?ctacet ate. The organi ¢ |ayer was

REEH e LRt O IRFATERH FRQSHIRES. §¢lﬂ}mﬁuret‘ea%f&ltea¢wand
waSBACWTH TREACter|09€)) CAHQ%ag n?%ﬂgédo}w@ﬁ/][ﬁ%é bl ate, gﬁ/ cHgamc layer

col uim chromat ogr aphy ace
wasapskadeyith b r@neg dued (I‘ﬁaaSOu)t fikered amrbcmxdex(tfhtécﬁ T8 cade droduct was

ugﬂ%cgb}pg cﬁ?ﬂ%n gg%gaggﬁa%%f%w%ﬂhﬁ amtatem&mt@e@m prield the

t1t1228mpr213ﬂ;1 (57@ as an off-white solid. ‘H
oy e o off yhite solid. JEMMR (GHLORPFORM:) 8 8.68 (d, 1

H)(gt]|6th@= ICHMMM@L)I B@ﬁﬂﬁ(«i;rleH)oG 70 - 6.81 (m, 2 H) 3.94 (s, 3 H) 3.77 (s, 2
2ngr ﬂ@ nzoth| azol -6-am ne (53 ng, 0.23 mmol),
(074 pyri di neboronic acid (50 ng, 0.327 mol),
Pd(dprf)Cl 2*DCM (8 ng, 0.01 mol) and sodi um carbonat e
E 01 , L mol) in THF/ water (9:1, 3 nL) was heated at
2 for 10 minutes in a mcrowave reactor under

N-BF @WeHoRPHIFES -y 1} rle-”-mﬁgo'ﬂ{lgzo\f%syljace aHiigg and

H
N S —
D \E:EN)QO\

Acetylchloride (3 pL, 0.037 mmol) and pyridine (3 pL, 0.037 mmol) was added to a sol. of
2~(6-methoxypyridin-3-y1)-1,3-benzothiazol-6-amine (9 mg, 0.034 mmol) in DCM (1 mL).
The r.m. was stirred at r.t. 0.n. Half of the solvent was distilled of i1 vacuo and a few drops
of hexane were added. The precipitated solid was collected and dried i vacuo, to give the
title compound (4 mg) as a white solid. 'TH NMR_ § 10.30 (s,1H)891(d, 1 H)8.57(d, 1
H) 8.39 (dd, 1 H) 8.03 (d, 1 H) 7.63 (dd, 1 H) 7.08 (d, 1 H) 4.02 (s, 3 H) 2.16 (5, 3 H); MS
m/z (M+H) 300, (M-H) 298.

Example 21
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washed with THF/ water (9:1). After having added DCMto

the filtrate, the organic |ayer was washed wth brine,
wdaniEds¢a2SO4), filtered and concentrated. TheCcT/SEZ®7/000068

product was purified by flash col utmm chromat ogr aphy

(20 to 70% et hyl acetate in7heptane), to yield the

title conpound (57 ng) as an off-white solid. 1H NWR

(CHLOROFORM N d 8.68 (d, 1 H 8.16 (dd, 1H) 7.74 (d,

%%-Me%x&@ndbﬁ% -f1)-1 Q-belﬁoﬁﬁ%z(o'l% ﬁE]xlﬁathft”ne%ﬂlffpﬁamiﬁeH)
a e
V-[2(6 l\/bthox yr |d|n3yl)-l ™

, 3- benzothl\aa- \- 8t am cetylchloride (3 mi,
0. 037 mol |ne/ / 937 mol ) was added
to asol. o

2-(6- methoxypyrldln 3- yI)-I 3 benzothl azol -6-amne (9
rrg, 0034 nmmol) in DCM ( 1 rrL) The r.m was stirred
o.n. Half of the solvent was distilled of in

Meeﬂehlérlém@ uL, f0é1/37dm@plé and pyridian® w0 ¥ ddwdl) Wasadded to a sol. 2-

| d d
KRS DO Sl R ST iR e, GOLE Rl Bt a .
Théf‘hil\/ﬁ’(ad stirged30 1.{. Sor ALddys 8A9&W é)s bhe:&ind Wak dddell ar ﬂﬁ} 39

pre(:@ltatg% pghcbquecoglgcte@arpb dnqglsn PG prrﬁgggro(dgm\%ﬁs pzlg@ed by

fla Wclﬁroma ograghy $20 o 1 ?(30 ){ I 3thy1 agetate rl% lé%pﬁ?ng% o gg/e tﬁ t1t1e
corhpoued (8 frop) astimdefFVesigIsolid. dEi MR 8984 (s, 0 O H (dd 1

) 057y ﬂ%&%}ﬂf&. AT TN Hh e Bheb ] Bt (s B pisads, gDs Ms

m/iT?/I_}_ 334n DCM ( 1 m). The r.m was stirred
f’or 6 days. A few drops of hexane was added

and the precipitated solid was collected and dried in

vacu The crude product was purified by flash colum
E—X@ﬁ&%t ography (20 to 100% et hyl acetate in heptane),

2-(6-M&thv Rlih-BLy1ENCR LN S -KéhzoThiazdE-6amiak f - whi t e
(solid.gylljl—)ith:/R J‘)S 846?2 1H) 5 esa(d 1ﬁ|) 8.1 1 (dd, 1

H
/N@S%@
y/ 0]
VA NN

To 2-(6-methoxypyridin-3-yl)-1,3-benzothiazol-6-amine (57 mg, 0.22 mmol) in
DCM/THF (1:1, 5 mL), was added ethyl chloroformiate (22.5 pL, 0.24 mmol) and

diisopropylethylamine (0.147 mL., 0.89 mmol), before stirring the r.m. at r.t. o.n.
Additional DCM was then added and the organic layer was washed with sat. sodium
hydrogencarbonate and brine, then dried (Na,SO,), filtered and evaporated in vacuo, to
give intermediate ethyl [2-(6-methoxypyridin-3-y1)-1,3-benzothiazol-6-yl]carbamate (70
mg) as a solid. MS m/z (M+H) 330, (M-H) 328. This intermediate (70 mg) was reacted
with lithium aluminiumhydride (24 mg, 0.63 mmol) according to the procedure described
for the preparation of 2-[6-(4-methylpiperazin-1-yl)pyridin-3-y1]-N-(2,2,2-trifluoroethyl)-
1,3-benzothiazol-6-amine. The crude product obtained was purified by prep. HPLC to give
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H 7.77 (d, 1H 7.71 (d, 1H 7.14 (dd, 1 H 6.79 (d,
1H) 3.73 (s, 3 H 2.82 (s, 3 H; MS nmz (MH 336,

wOMbddos@&ed. Exanpl e 22 PCT/SE2007/000068
2- (6- Met hoxypyridi n-3-yl)-Nnethyl -1, 3-benzot hi azol - 6-
am ne To 73

2- (6-nmet hoxypyridin-3-yl)-1,3-benzot hi azol - 6-am ne (57
ng, 0.22 nmmol) in DCM THF (1:1, 5 nlL), was added et hyl

theQi‘BlleQbﬁﬂi)QtﬁﬂH @) (a4 4 péle%llo@ saﬂd WWMOROFORM -d) 5 8.60 (d,
di i sopropyl et hyl am ne m., 0.89 mml), before

1 FR 808 d,gl Hhé.o6 (dnl Hyo6. 8§ {d, ldi)rﬁ 6Nkl )R (d@Q\/H)éé%t(nérH)
t he c layer was washed with sat.
2'7Zg %&S@%ﬁ“/ M@a@gnate and brine, then dried

(Na2804) filtered and evaporated in vacuo, to give

i nternmedi ate ethyl [2-(6-nmethoxypyridin-3-yl)-1,
Exasopled3 ot hi azol -6-yl] carbamate (70 ng) as a solid. MS

Hfoo R e ypreil s PR S P RAE 100 5% 20 g

0.63 mml ) a®cording ko th ocedure described for
the preparation
2-[6- (4- mth@eﬂn 3-yl]-iV-(2,2, 2-t
rifluoroethyl)- I73- bé’nzot hi a{‘iol 6-am ne. The crude
r odu f HPLC t . .
A i %%ﬁa%%hﬁl%?bsn%@wﬁao@' (05588 Bty 2aiifs i Npeoroni
acid @H—W%ﬁ&ﬁd(c@pé@h@é(ﬂ% k1 Iﬁg,QBOf( ﬁiﬁlo deﬁﬁl &agbonate
(0. 38)2 2 3767m.p1§1) iB TE%F/WW ®ilz 4(%)4yamtedayh4q)‘f foz:;O mmutes 1n a
mlc§0\§ \%r@a&?l( gh(g}eeéag&yrﬁf& g k&%sﬁ'h 43}&4‘ ﬁﬁ?rgc? % Ia%ibé of ééhca

ure 0] rono- enZO 1azo
usnIIgTDCM afelo@ttlihe)filbate ywas dbnehaited aad theicthde @rddﬁc@wadplfriﬁed by

i iohbimes 81616‘%8@2 (107 @gﬁ%ﬁ(}"%fq if DYRIERGIeD Paf?cf)bi Fecay talization

frofl ditly] WetatB ec@tgﬁfcl tRd tltlél&ngbc;uﬁﬁ (éllorngj AU &Fidi My crowave
react or. reaction mxture wa thereafte iltered

(CHM)RO@@RMW) 0@.83f(ds2 H) 8&7 (dd, 1 H) 8.03 (d, 1 H) 7.90 (d, 1 H) 7.60 (dd, 1

H) 6.87 (d, 1 H) 4.03 (s, 3 H); MS m/z (M+H) 321.

Example 24
2-(6-Fluoropyridin-3-yI)-6-methoxy-1,3-benzothiazole

|
T<C
N \ N

The title compound was prepared according the method described for the preparation of 6-
bromo-2-(6-methoxypyridin-3-yl)-1,3-benzothiazole, by reacting 2-bromo-6-methoxy-
benzothiazole (1.09 g, 4.46 mmol) with 2-fluropyridine-5-boronic acid (0.692 g, 4.9
mmol). The crude product was purified by flash column chromatography (0 to 2%
methanol in DCM), to give the title compound (0.57 g). "H NMR § 8.88 (d, 1 H) 8.58 (td, 1

H) 7.98 (d, 1 H) 7.76 (d, 1 H) 7.38 (dd, 1 H) 7.16 (dd, 1 H) 3.86 (s, 3 H); MS m/z (M-+H)
261.
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using DCM as eluent. The filtrate was concentrated and
the crude product was purified by flash col um
wohoareésogr aphy (10% et hyl acetate i n heptane) PCT/SE2007/000068
followed by recrystallization fromethyl acetate, to
give the title conmpound (6174g) as a solid. 1H NWR
(CHLOROFORM N d 8.83 (d, 2 H 8.27 (dd, 1H) 8.03 (d,
1H) 7.90 (d, 1H) 7.60 (dd, 1 H 6.87 (d, 1H) 4.03 (s,
3 H; Msnz (MH 321. Exanple 24
2- (6-Fl uor opyri di n-3-yl)-6-net hoxy-1, 3-benzot hi azol e
Ex Ce2tl e conpound was prepared according the method

f r Q3 .

> (%r ono- ’gﬁ{j% %Bz%%%fg{/%@ ﬁ &HYI?)&rl,ﬁg{'%@H%fhi azol e, by
reacting 2- bqonn 6- met hoxybenzot hi azole (1.09 g, 4.46
mol) with 24f1 uropyridi ne-5-boronic acid (0.692 g,
4.9 mml ). The Je odyct\asHpurified by flash
col utm chr omat g hy 0 thanol in DCM, to
give the title Ceffpotdd (O Ng). 1H NVR d 8.88 (d,
1H) 8.58 (td, 1 H 7.98 (d, 1H 7.76 (d, 1H) 7.38 (dd,
1H) 7.16 (dd, 1H) 3.86 (s, 3 H; MSnmMz (I\/H—|)

A ﬁ%ﬁ%—ﬁa&rﬁpgléﬁﬁ%g -g nixﬁ\{wr ]e? gxgr%z%tﬂ%g) e? (O 20 é’ 0) 77 mmol) in
mefBylabrithd (18M PR3RAL, 5 BEY Whs ReatBRital 950y o & £} PERARL §ﬁﬁ&r@wave

20 g, 77 mml) in nmethylam ne (8Min ethanol

reaéiéﬁl) T\h@mlﬁe@tw ditutefogitipgatenindthaselid mgdum Vs noltbﬂcmddve

xt ut ed ter a
BRI i S Al St | B R0 Hims
8. 64'@:1;&61) 1@7 (Stldg%l m)m @it ng7<5armq3171§izgg (&71&)3) 7. 6$§dii 1 H) 6.58 (d,
1Hiﬁ})83fs é4H>(%185 fd, ﬁ)Hﬁl\*éﬁgm(Zd(MF%Hﬁm 97 (dd, 1H) 6. 58 (d,

1H) 3.83 (s, 3 H 2.85 (d, 3 H; MSmz (MH 271.9.
Exanpl e 26
Example 26

5-(6-Methoxy-1,3-benzothiazol-2-yl)-N-(pyridin-3-ylmethyl)pyridin-2-amine

| ,
0 s, =~ n
TG O

A mixture of 2-(6-fluoropyridin-3-yl)-6-methoxy-1,3-benzothiazole (0.10 g, 0.38 mmol)
and 3-(aminomethyl)pyridine (1.0 mL, 9.5 mmol) in ethanol (4 mL) was heated at 100 °C

for 9 minutes in a microwave reactor. The mixture was diluted with water, then cooled to
r.t. and the formed precipitate was collected by filtration and dried. The crude product was
purified by prep. HPLC to give the title compound (71 mg) as a solid. 'H NMR
(CHLOROFORM-d) & 8.75 (d, 1 H) 8.66 (d, 1 H) 8.56 (dd, 1 H) 8.11 (dd, 1 H) 7.89 (d, 1
H) 7.66 - 7.76 (m, 1 H) 7.34 (d, 1 H) 7.26 - 7.31 (m, 2 H) 7.07 (dd, 1 H) 6.50 (d, 1 H) 5.18
(t, 1 H) 4.67 (d, 2 H) 3.90 (s, 3 H); MS m/z (M+H) 348.9.

Example 27
2-[6-(Methylamino)pyridin-3-yl]-1,3-benzothiazol-6-ol
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5- (6- Met hoxy- 1, 3-benzot hi azol -2-yl)-i V-(pyridm 3-yl net
hyl) pyridm 2-am ne A m xture of

wa-=20@/086800r opyri di n- 3-yl ) - 6- net hoxy- I, 3- benzot RCasB2®7/000068
(0.10 g, 0.38 mml) and 3-(am nonethyl)pyridine (1.0
m., 9.5 muol) in ethanol (476L) was heated at 100 0OC
for 9 mnutes in a mcrowave reactor. The m xture was
diluted with water, then cooled to r.t. and the forned
precipitate was collected by filtration and dried. The
crude product was purified by prep. HPLC to give the
title conpodifd S, as | | 1H NMWR
( CHLOROFORM J) 5 (2 (d, 1H) 8.56 (dd,
1H) 8.11 (dd, ‘“ 39y (d,

766 - 7.76 (m 1 H
7.34 (d, 1H 7.26 - 731 (m H 7.07 (dd, 1H) 6.50

1 9. _ A _ .
A W@ﬁ&%«%&@gﬂ 52?%0%2%@2 A)-MWmdn APy din-23rhhe (9ng, 0.18
mn2el) &qmawlmwpybmdﬁd@(cwgyimalmﬁém hydregen igomids (48%

o RO B PP Dt D PHBRGR S g P ilhe soution v

neﬁﬂl&@d)ww |s&1ﬁﬁﬁm1wﬂf@§5ﬁdafﬂdﬂﬁte(aﬁatt}% MubAiRllayRERMAB Bxtrdcked twice
hydr ogen br om de 8% s aq 2 m) was heated at 120 C

mﬁlmlﬂor@fomnthee@mhmeal FgaioREcE Wesnerppratetie vagoyandihe crude

B IRERLLSF (ol 10y P cRpE e arcade
Nmrsm me@; pmamoc(d 1aM¢r/94\wa d Ie)mp@(caue@ 1.36 (ot B9, 7. Bh@, 1 H)

t d HPLC t
6 SoHdaLt 1 L ety oo Ik M GePES 7l R 4 9 76

(s, 1H 8.60 (d, 1H) 7.94 (dd, 1H 7.73 (d, 1H 7.35
(d 1H) 7.17 (g, 1 H o0 6.93 (dd, 1H) 6.57 (d, 1H)
x3mpk z(8d 3 H; l\/Sniz(l\/H—I) 357.9. Exanple 28

pyridi n-2-am ne A
5'@%}'&&’ 3103(%%#’%025 {] @“ﬁ&%’&?hl azole (1.14 g),
5-(4,4,5,5-tetranet hyl -1, 3, 2-
di oxabor ol an-2-yl ) pyri di n-2-ami ne (1.23g, 1.2 eq.)

Pd( dppf ) 2%@@)
/ / NH
N \ N

A mixture of 2-bromo-6-methoxy-benzothiazole (1.14 g), 5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-ylpyridin-2-amine (1.23g, 1.2 eq.), Pd(dppf)CLL,*DCM (170 mg, 0.05 eq.)
and 2.0 M aq. K,CO; (10 ml, 4 eq.) in DMF(20 ml) was heated at 80 °C for 2 h under

argon while stirring. Ethyl acetate (200 ml) was subsequently added before concentrating
the sol. onto diatomaceous earth ir vacuo. Purification by flash chromatography
(DCM:methanol, 99:1 to 95:5) provided the title compound (730 mg) as a yellow solid. 'H
NMR & 8.56 (d, 1 H) 7.96 (dd, 1 H) 7.82 (d, 1 H) 7.64 (d, 1 H) 7.07 (dd, 1 H) 6.67 (br. s, 2
H) 6.55 (d, 1 H) 3.83 (s, 3 H); MS m/z (M+H) 258.1.

Example 29
[N-Dimethyl-*Hg]-[5-(6-Methoxy-benzothiazol-2-yl)-pyridin-2-yl]-dimethyl-amine
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and 2.0 Maq. K2CG3 (10 m, 4 eqg.) in DVF(20 m ) was

heated at 80 OC for 2 h under o argon while stirring.
wabhyosesoet ate (200 m ) was subsequent |y addedproESazm®7/000068

concentrating the sol. onto diatonmaceous earth in

vacuo. Purification by flasy chromatography

(DCM et hanol, 99:1 to 95:5) provided the title

compound (730 ng) as a yellow solid. 1H NVR d 8.56 (d,

1H) 7.96 (ddl 1H) 7.82 (d 1Hy 7. 64 (d, 1H) 7.07 (dd,

1H) 6.67 (brg_s, 2 (d, 3.83 (s, 3 H; M

mz (M-H) 258. 9 Dw

/- 3H6] - [ 5- (6- i aapls-,2-yl)-pyridin-2-yl]

di nmet hyl - am ne5-(6- I\/let hoxy- ea@iﬁi azol -2-yl)-pyridin-

2-ylamne (0.7 ng, 2.7 nmol) s mxed with [3H] net hyl

iodide (100 nCi, 1.2 nmol ) in DVMF (0.4 nL) with

sodi um hydride (4 ng) as base and heated to 50C for
5-(8-Vlethithxg-reaaathianol-2qy -pyri dinaglamine (Di7adg,12y7 peeb vesdnixed with

3Hﬁ’y£?tﬁ§1ﬁib§@0%£§f ?%3&5@)3\'@?@2 DR S8t Briae 34 ig) as

bas¥ é%cﬁh&le[@n (5@°@!f6feﬂhh'1’h@ﬁh¢tidﬁ Bi¥hirdliwas Boyfidd ekl addimgs

HPILCS%ﬁm[dﬂhQ Bﬂwmmdﬁ%ﬁzwlh%idYISza/y(lyHbDﬁ?%n n-2-yl]-
di nethyl-amne (5 nCi, 0.06 nmol) was m xed with
sodi um t hi ophenoxi de (4 ng) in TV-nethyl pyrrolidinone
Exdnfpld301) and heated to 250C for 10 min by neans of a

The reaction nixture was purified

%"'FTZ'»}/M@% @ré Eﬁe&*%%mlﬁ'&r%ry%)rmnwmaéolcgﬁbound
(4.6 nCi, 92%9. Ms mz MtH 284; 3 MR (proton decoupl ed
inCD3(D) d 2.90 (s, Cl—U) 288(s CT ) with the
relative intensities 1:9.1. Ie31[ -Mj

[ -3H3]-[5- (2 - be h|a H2y|)pyr|d|n2yl]
-met hyl - ami ne >—®—

[N~Dz'methyl—3H6]-[5-(6—Methoxy—benzothiazo1—2-y1)-pyridin—2-y1]-dimethyl—amine (6 mCij,

0.06 umol) was mixed with sodium thiophenoxide (4 mg) in N-methyl pyrrolidinone (0.4
mL) and heated to 250°C for 10 min by means of a microwave reactor. The reaction
mixture was purified by reversed phase HPLC to afford the title compound (4.6 mCi,
92%). MS m/z M+H 284; *H NMR (proton decoupled in CD;0D) & 2.90 (s, CHT?) 2.88 (s,
CT3) with the relative intensities 1:9.1.

Example 31
[N—Metlzyl—3H3]-[5-(6-Methoxy—benzothiazol-2-yl)-pyridin—2-yl]-methyl—amine

l
o
N/ \ r\{ H
3 3H
5-(6-Methoxy-benzothiazol-2-yl)-pyridin-2-ylamine (3.6 mg, 14 pmol) was mixed with
[*H]methyl iodide (30 mCi, 0.35 pmol ) in dimethylformamide (0.4 mL) with sodium
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5- (6- Met hoxy- benzot hi azol -2-yl)-pyridin-2-ylamne (3.6

nmyg, 14 mmol) was m xed with [3H nethyl iodide (30 nC,
wO0.28@/0880b0 ) in di methyl formam de (0.4 nli) w t RCT/SE2007/000068

sodi umhydride (24 ng) as base and heated to 60C for 30

mn. The reaction m xture was purified by reversed

phase HPLC to afford the title conpound (17 nC, 57%.

Ms mz MHH 278. Exanple 32 [iy- /f

hyctrﬁlbl%izt Rig) & Bdeé hyd hekdd t6-6p3C Fti30 ndiny The feectipitixazeovadpwrified

[
by revsqss} Phase HELGe iyl the file compond.- (7 ;G Hi7k)- Mgz WL 278.
nmet hyl -amine (12.7 nmCi, 0.15 nmol) was mxed with
sodi um t hi ophenoxi de (4 4 mg) in iV-nethyl
mlee Ridinone (0.4 nil) and heat ed to 25Q0C for 20 m n

owave r The, . r.ea n mxture
i B R R R R I
title conpound (11 nCi, 87%. MS mz MtH 264; 3H NWR
(proton decoupled in CDS(D) d 3.14 (s, CHI2) 3.11 (s,
CT3) witht ot & | ' 1:9.6. Exanple 33
5- (6- Met hoxy-1I, 8 i ' yI)-|VyV-d|rrethyIpyr|d
i n-2-am ne
2- (6-Fl uoropyridin-3-yl)-6- nethbxv | , 3- benzot hi azol e
2 Mdinethylamne in

[N%kﬁéH%ASa(%ﬁflethemb@ﬂ@ﬂw%@-wW@%?-Y&J-w%yl -§iging (12.7 mCi,
O.l‘é??ncﬁa\ggfrggﬁ Elesoﬁﬁﬁ‘f ﬁ%@%(?{?%egﬁqﬂﬁg inWgnettyl foﬁ&&ﬁhnone 0.4

wat er a In & desicator ove
mIHZxﬁB heaved/iod50°0 fdrP® myindfy méras pf othirbwaee magiat. dhp eqagﬁon

muétare \ias%unfleggy (g%?*é&h;sl&g%@é@f@%@&%é&%o 3 H)ulciﬁlsf %11%14 87%).
MS ﬁl{z N 263 12 I\fMR (Brofdn dew&ﬂléc?m(dﬂw%)%ﬁ 14 Ex@,$3 34 (s, CTy)

D mef hyl am no) pyri di n- 3-yl ] benzot hi azol - 6- 0
wﬂh&he(felaﬁmﬁtam;s;ﬁesa Yenzot hi azol - 2-yl) -

AV-di met hyl pyri di n-2-am ne (131 ng) was subjected to
the procedure used for the preparation of

Exgmb@g@met hyl am no) pyri di n-3-yl]-
5-(6-Methoxy-1,3-benzothiazol-2-yl)-V,N-dimethylpyridin-2-amine

O
N
S W

2-(6-Fluoropyridin-3-yl)-6-methoxy-1,3-benzothiazole (0.201 g) and 2 M dimethylamine

in THF (5 mL) were heated in a microwave oven at 100°C for 5 min. Water was added and
the precipitated product was filtered off, washed with water and dried in a desicator over
P,0s to yield 0.193 g of the product as a pale beige solid. 'HNMR & ppm 8.71 (d, 1 H)
8.07 (dd, 1 H) 7.84 (d, 1 H) 7.65 (d, 1 H) 7.08 (dd, 1 H) 6.77 (d, 1 H) 3.84 (s, 3 H) 3.12 (s,
6 H); MS m/z (M+H) 286.

Example 34
2-[6-(Dimethylamino)pyridin-3-yl]-1,3-benzothiazol-6-ol
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|, 3-benzot hi azol -6-0l. After neutralization, the ag.
phase was extracted with dichl oronethane (3x), dried

wORBO4)800f i | tered and t he sol vent renoved in Pacssa2007/000068
Recrystal li zati on from net hanol gave the title
compound (75 ng) as a pale bgige solid. 1H NVR d ppm
9.75 (s, 1H 8.68 (d, 1H) 8.04 (dd, 1H) 7.75 (d, 1H
7.36 (d, 1H 6.93 (dd, 1H 6.77 (d, 1H) 3.12 (s, 6 H);

xanpl e 35

{ N- 5/yl)-l 3- benzot bi azol e To

. 180 g, 074 mol) in dry DM (3.5

R 3 ono- 2- net hoxypyrim dine (0.168 g,

0.89 mmol), Cu(l)Br (23 ng, 0.16 mmol ), cesium

5-(©avibibnzy-é, B(t@nzoftﬁiagql %yl?WJﬁdhlh}:ﬂma]pgiridihlsZ-amine (131 mg) was

sobifded ke PRt ol o She Pobrled oo R e AR R R 3 0-
1, ﬁBer&@@ﬁzﬁPE ol. mftey\ﬁéﬁfah%ﬁlﬂ)ndﬂﬁ@h%fﬁ@@%@&&ra\é&ﬂ%ﬁﬁded

and the Iiégrs separ at ed The aqueous | ayer was

dicharpmethers (), Hried AHESPonElteras énct g polvaniacraovegh in@dcuo.

RIS AR Il MARNESHE ENRES 17300 B B oL Bfa o

NMRQUshm Fhe (@rltw)es @@(cf;n lml 8. am@idpuﬂ)mﬁc(d JyHS 73shid, 1 H) 6.93 (dd,
chronmat o (Heptane/ Et QAc_1:1) to give the title

1 b0 hd T 281 g3 6 B M g VBT 0l (4. 11 NVR d ppm
9.26 (s, 2 H 8.20 (d, 1H) 8.09 (d, 1H) 7.55-7.61 (m
1H) 7.46-7.53 (m 1H) 4.04 (s, 3 H; M5 mlz (MtH) 244,

Exbmalyfise 36

t hi [)-iV-nethyl idin-2
2"851%5?*5’(‘&?3"6%#{‘%%35 ?'%“‘:’FB %e%y: ) niméot %/ngl)r/n'r 13IeI [I]'o

ol ugion of _ nethoxyanlllne (3.00 g, 24.4 mol ),
' &\d(44lg 31.3 mmol ) and

y di ne (DVAP) (0.298 g, 2.44 nmol)
Nrdi ¢Nl oro 210 nL) was added, under an

at nosphere of nltro en, a solution of NN -
To 1,3-benzothiazole (0.100 g, 74 mmol) in dry DMF (3.5 mL)) were added 5-bromo-2-

methoxypyrimidine (0.168 g, 0.89 mmol), Cu(I)Br (23 mg, 0.16 mmol), cesium carbonate
(0.242 g, 0.74 mmol) and bis(tri-z-butylphosphine) palladium (0) (38 mg, 0.075 mmol) and
the reaction was heated in a sealed tube under argon at 150°C for 1h. Water and
dichloromethane were added and the layers separated. The aqueous layer was extracted
with dichloromethane (3x). The combined organic phases were washed with water and
brine, dried (MgSO,), filtered and the solvent was removed in vacuo. The crude material
was purified by flash chromatography (Heptane/EtOAc 1:1) to give the title compound (71
mg) as a pale brown solid. "H NMR & ppm 9.26 (s, 2 H) 8.20 (d, 1 H) 8.09 (d, 1 H)
7.55-7.61 (m, 1 H) 7.46-7.53 (m, 1 H) 4.04 (s, 3 H); MS m/z (M+H) 244.

Example 36
5-(5-Methoxy-1,3-benzothiazol-2-yl)-V-methylpyridin-2-amine

)
/ N
\O N \ l\{ \
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di cycl ohexyl carbodiimde (6.48 g, 31.4 nmol) in DCM
(60 nL.) dropwi se at OC. The solution was then all owed
woaowaserobo rt and stirred for 1 h. The reacti 8AT/SE2007/000068
m xture was filtered and the organi c phase was washed
with sat. ag. NaHCO , water 7gnd brine. The organic
phase was dried (MJSO ), filtered and the sol vent
renmoved in vacuo to give the title conpound (quant.)
(a)26 FRdrONaBIfRehypHerh ) AicoMmsniiaken to the next step
wi thout further purification. M5s mz (MtH) 247. (b)
6- Fl uoro- N- ( 3- yphenyl ) pyri di ne- 3- car bot hi oam de
|6 Fl uor oy7V- ( B- mefjhoxyphenyl ) ni coti nam de (1.00 g,
. n di ppersed in toluene (20 nL), and
si |l txane (1.65 nL, 7.73 mmol) was added
g under argon. The reaction m xture was
e C and phosphorus pentasul fide (2.23 g) was
added with further toluene (7 nL) and the reaction
Torg selutior ofdgnetberyediline (31QDH 4IRS 6HluoAfi@tincaold @dt g, 31.3

) e OSSR ARI ] /2648 Pt G0 8 Riane
(ZMHBL)?WHJQCMEéduﬂﬁﬂe? %@%@aﬁo; tl"'tgerelﬁgagbihﬁtﬁﬂl S ][1: ICt o od
GRS (oekicks b 4o R an BN (0 wE b debivise et P51 The

soltén Qf;dé' fnkh glowea @%Mf? g @%Q@g&?gy ggg ?&}&5}%&8‘%3

to give the title conpoun
ﬁltyl@dlaodvtm drgani¢-phdvewds ppshed WidhSat. sq. MM}[CG;,%te(rdtnd brlhb The

o:rg(aaxg[lp'h%%4 v@gs(%d@g%) M?iltgxﬁg amlH%h 75'9%/'951‘[ ISEQ %‘8‘1 Vacu|_(|2 to glve the

titl@ eqifipdund @Y.y hldordnge! shtid tHiR A9 ¥ekeh toXh 86& QleBivAaRL L rther
6- Fl uor o- |V-&3 nmet hoxyphenyl ) pyri di ne- 3-carbot]ii oamd
puigfiqagion MSgn/z{MHD 2B ) was first 5 wetted with
et hanol, and NaCH (30% aqg, 0.30 nmiL) was added. The
m xture was diluted with water to provide a final

(b)suBlersNaB-mithd@pbdipib)ridid-8reortptigbarkide S M Xture were
added at 1 nin |nter als to a stirred sol ution of

potaSS|umhex rrate(III) (1.59 g,

6-Fluoro-N-(3-methoxyphenyl)nicotinamide (1.00 g, 4.07 mmol) was dispersed in toluene
(20 mL), and hexamethyldisiloxane (1.65 mL, 7.73 mmol) was added with stirring under
argon. The reaction mixture was heated to 60°C and phosphorus pentasulfide (2.23 g) was
added with further toluene (7 mL) and the reaction mixture was heated at 100°C for 3.5 h.
After cooling to 1t, toluene was removed in vacuo and water and DCM were added and the
layers separated. The aqueous phase was extracted with DCM (3x). The combined organic
phases were washed with water, dried (MgSQy), filtered and the solvent removed in vacuo.
The crude material was purified by column chromatography (heptane/EtOAc 60:40) to
give the title compound (0.337 g) as a yellow oil. '"H NMR § ppm 11.98 (s, 1 H) 8.64 (4, 1
H) 8.31-8.46 (m, 1 H) 7.58 (t, 1 H) 7.23~7.49 (m, 3 H) 6.89 (dd, 1 H) 3.78 (s, 3 H); MS
m/z (M+H) 263.
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4.84 mmol ) in water (3.2 nL) at 85C. The reaction

m xture was then heated at 85C for another 45 m nutes.
waho@rsemol ed to rt, water and DCM were added aad/SER®7/000068

| ayers 10 separated. The aqueous phase was extracted

wth DCM (3x). The conbi ned gy gani ¢ phases were dried

(MgSH), filtered and the sol vent renpved in vacuo.

The crude nmaterial was purified by col um

chromat ography (DCM to give the title conpound (61

) as a pale yellow solid. 1H NVR (400 MHz,

(C/rbrgnl(@ﬁiuammm)n @rybpiamstha@»-(d ber_azqfauaaolem 8.52 (m 1H)
1H 7.04-7.12 (m 2 H) 3.92 (s,
5 (d)
Ri azol - 2-yl ) - N- et hyl pyri di n- 2-
B R comfougyd) To |
2-(6-fluoropyridin-3-yl)-5-nmethoxy-|, 3-benzot hi azol e

o5 ey S0 D0 S IEL 7, 1) S0V o

wetied vatleatianol, @and AaeOHOG T4 aay, 030miln). wikhidded. die mixture was diluted

o R T —
addb® B 10h ARtchReo GRired I&Iﬁtl@tp%d@fsgluﬁf &%Qéﬁn@@ﬁﬁﬁﬁlﬁ"?f 59 g,

washed with water, dried filtered and

4. 3ommehy in veatasaa mly af 833 T W@ac@m thextrreet veasi thén lwayzd at 85°C for

rpEL ! BBy AR D B RR R B JERARL PR i’
sep'aihﬂedw\l’}maiquebus lahhshll\?s @}]fﬁl)w%(ﬁgﬁﬁ DM (3-)5) 'gﬂeotilﬁrél{éﬂ%ﬂd%rékﬁlc phases
Wef;ﬁgk g(s &ég%’ (54%, 1lﬁ)red3§nglgh? golvent F:Bm(gvegen cr@puo?,Tlpq) Grucﬂgnpﬁegal was

P e A Ry fPICD) 4 vy g e omppind (Gf )  gpelc

yelow-shkd. HH)NM]R, (QOQ)M{DGEMOFQRM %) wpmeﬁ.mdpy H) . 44352 (m,

109 was _subjected to the
118}"%82@1 1108 s QD MR Iz QO 3 T0: M3 i (V411 261,
2-[6- (et hyl am no) pyri di n- 3-
yl]-1, 3-benzot hi azol -6-0l. After neutralization, the

(ApT-ETiMrrhaay € B-parmpdtbico sl IN-lie g Bgridfnt 2-amine (title compound)
To 2-(6-fluoropyridin-3-yl)-5-methoxy-1,3-benzothiazole (59.2 mg, 0.227 mmol) was

added methylamine in ethanol (8 M, 2 mL) and the reaction mixture was heated in a
microwave oven at 100°C for 5 min. Water and dichloromethane were added and the
layers separated. The aqueous phase was extracted with dichloromethane (3x). The
combined organic phases were washed with water, dried (MgSOy), filtered and the solvent
removed in vacuo. The crude material was purified by column chromatography
(heptane/EtOAc 60:40 to 50:50) to give the title compound (39 mg) as a pale yellow solid.
"H NMR & ppm 8.68 (d, 1 H)7.98(dd, 1 H)7.91(d, 1 H) 7.50 (d, 1 H) 7.27 (q, 1 H) 7.01
(dd, 1 H) 6.59 (d, 1 H) 3.85 (s, 3 H) 2.86 (d, 3 H); MS m/z (M+H) 272.

Example 37
2-[6-(Methylamino)pyridin-3-yl]-1,3-benzothiazol-5-ol
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washed with water and Et OAc and dri ed under vacuumto
afford the title conpound (23 ng) as a yellow solid.
wakodIBssdo ppm 9. 57 (br s, 1H) 8.45 (d, 1H) 7. 78Ct882007/000068
1H) 7.59 (d, 1H) 6.98-7.16 (m 2 H) 6.67 (dd, 1H) 6.38
(d, 1H) 2.66 (d, 3 H; M nmg (MH) 258. Exanple 38
2-[6-(Methyl am no) py ridin-3-yl]
-1, 3-benzot hi azol -5-am ne The title conpound was
to the met hod used for the

N\ 3-benzot hi azol e, now starting

HO ¢ am ne (50 ng, 0.33 mmMl) and

5brom)|V-msthylpyr|d|n2amne(75 ng, 0.40 nmol).

5- (&Meﬂrouyl-& Ibérebihidzo M-S 1)FIVHx ekliydh ridhn-- i 8P@Y ¥ €0. H¥Lmol)
|ve the title corrpound (12 as a pale beig

W%S(ﬂl igeted i9 mrqfeggﬁ]uge Qr‘(hg DPrepeapja %angg2([6-&meﬂ154)annn®myndln-3—

yl{»fj 3- &E%otﬁla%cﬁ -4-G A e%&rglg%aﬁ?a, tillg%lﬁ)g[pﬁ%ég %?odu%ﬁ&%aﬁlggeﬂ off,

wikehplth wager |ah/d Etﬁl&b aid cﬂ.tﬁednmtibmvay:uﬂlm to afford the t1t1e compound (23
b th ridin-2-amn
iR Eew SR 4 Bn 5% tods, AT 48 (0, 3 B AR iy 7.50 @,

18,8 811 HOLEDYH) Bl o iy ©s4TRH Bz b & BENZOSIATRE S 255,

water (70% 1.2 ni L) and the reaction was heated in a
m crowave oven at 100C for 5 mn. The precipitated

E was filtered off, washed with water and dri ed
- oduct (67 ng)
A Wﬁﬁ?‘?‘%@*’?f@“ﬁ RIS MZ%H?%E" S L TR YA

4 (d, 1H) 7.23 (t,1H 7.07 (dd,

, 3 H 3.33-3.40 (m 2 H) 1.16
86. Exanple 40

ridin-3-yl] -1, 3-benzot hi azol - 6- ol
Toi V- et hyl - 5- (6- et hoxy-1, 3- benzot hi azol - 2-yl ) pyri di n-

The tiglgicampoeml ‘gaemgepf@ed_mondn@ tp thexmethod used for the preparation of 2-(2-

methoxypyrimidin-5-y1)-1,3-benzothiazole, now starting from 1,3-benzothiazol-5-amine

(50 mg, 0.33 mmol) and 5-bromo-N-methylpyridin-2-amine (75 mg, 0.40 mmol). The
crude material was purified on a preparative HPLC to give the title compound (12 mg) as a
pale beige solid. "H NMR & ppm 8.62 (d, 1 H) 7.95 (dd, 1 H) 7.61 (d, 1 H) 7.19 (q, 1 H)
7.07 (d, 1 H) 6.69 (dd, 1 H) 6.56 (d, 1 H) 5.24 (s, 2 H) 2.85 (d, 3 H); MS m/z (M+H) 257.

Example 39
N-Ethyl-5-(6-methoxy-1,3-benzothiazol-2-yl)pyridin-2-amine

N
S W -

In a microwave vial were added 2-(6-fluoropyridin-3-yl)-6-methoxy-1,3-benzothiazole (75
mg, 0.289 mmol), water (1.2 mL) and ethylamine in water (70%, 1.2 mL) and the reaction
was heated in a microwave oven at 100°C for 5 min. The precipitated product was filtered
off, washed with water and dried in a desicator over P,Os to yield the product (67 mg) as a

white solid. "H NMR 8 ppm 8.62 (d, 1 H) 7.95 (dd, 1 H) 7.82 (d, 1 H) 7.64 (d, 1 H) 7.23 (¢,
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di chl oronmet hane (2 nL) was added BBr3 in
di chl oronethane ( 1 M 925 nL) at OOC under an argon
wannoggésene. The reaction was then stirred at 8CrSaz003000068
before it was neutralized 10 with NaHCO3 (sat aq). The
preci pitated product was filgered off, washed with
wat er and DCM and dried. Recrystallization from
(MeOH t ol uene) gave the title conmpound (11 ng) as a
1 Wh7oe (&hli 6#MVIR L
e & EARAL Cd. %ﬁggﬁ(%ﬁoﬁkﬁgﬁfg&@%@sm
MHH2866d, 1H) 6.56 (d, 1H) 3.32-3.38 (m 2 H 1.16 (t,
3 H; MSnmz (MH) 272. 15 Exanple 4
1- Et hyl - 5- (6- met hoxy- |, 3- benzot hi azol - 2 yl) -
_Jggggggylpyrldn}z ami ne In a m crowave vi al were added
ég fl uoropyr.i di n- 3- - met hoxy- 1, 3- benzot hi azol e
2- (676 thylamino)pyrigin-3ryHt sv 3- bmoéhnam- ohi) and
H@ﬁhyl et hyl am ne (0.50 nmL) and the reaction was heated
' at H1000C for 5 min. The
s filtered off, washed with
wat ex ' Lon Sicator over P20 to yield the
product (70 mg) as a beige solid. 1H NMR d ppm8.71

T MhethiHp- (B-n%hc()@'dl ?é%glgﬁ)ﬂhazol-hbﬁ%&rlaﬁ-z( Qmm"e::%SZ & nggfi o185 nlmol) in

dlq}_;taorgm@tglalees& IQL)_UVasladﬁgd 13 1 dighlogmethgne M Q/B-HLLB@@T under
|[th? f:re Th%reﬁgtg)rrﬁ \?/]%s]t%?nr stlared a50°(} for |3h§’e%’é%§ 338 lnglit{:_ghzed
w11h. a}@@oygszpm) STi{eGprawpitaiad/prod3et vew Zidxtsfeda)tf) |wa2h63d| with WatéBand
DA o3 T o1
25 &vlite GORAVHANRG g DISBr '1]5(1))| 3.5 (DFRROLHY ngiéoi W79, 11)

Recrystal |l i zati on from t han

7.34i () BHE 3Py dl)aso2(ddal &) pedol (aw BIg)BBd 3.3B81R d{)nm@ t, 3 H);
Mgnvs(l\gliH)M 8.67 (d, 1H) 8.03 (dd, 1H) 7.75 ﬁ)

Example 41
N-Ethyl-5-(6-methoxy-1,3-benzothiazol-2-yl)-N-methylpyridin-2-amine

N
S S .

In a microwave vial were added 2-(6-fluoropyridin-3-y1)-6-methoxy-1,3-benzothiazole (75
mg, 0.289 mmol), water (2.0 mL) and ethylmethylamine (0.50 mL) and the reaction was
heated in a microwave oven at 100°C for 5 min. The precipitated product was filtered off,
washed with water and dried in a desicator over P,Os to yield the product (70 mg) as a
beige solid. "H NMR & ppm 8.71 (d, 1 H) 8.06 (dd, 2.53 Hz, 1 H) 7.85 (d, 1 H) 7.66 (d, 1
H) 7.08 (dd, 1 H) 6.76 (d, 1 H) 3.84 (s, 3 H) 3.64 (q, 2 H) 3.08 (s, 3 H) 1.12 (t, 3 H); MS
m/z (M+H) 300.

Example 42
2-{6-[Ethyl(methyl)amino]pyridin-3-yI}-1,3-benzothiazol-6-ol
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7.35 (d, 1H) 6.93 (dd, 1H) 6.75 (d, 1 H 3.63 (q, 2 H

3.07 (s, 3 H 1.11(t, 3 H,; MsSmz (MH 286.
warenTpsesod-3 PCT/SE2007/000068

6- Met hoxy-2-[5-(trifluoronethyl)pyridin-2-yl]-1,3-benz

ot hi azol e 6- Met hoxy-1, 3-bengot hi azole (35 ng, 0.21

mmol ) and 2-brono-5- (trifluoronethyl)pyridine (1.1

equi v) were dissolved in dry, degassed DVF (1.5 nlL).
HoCesi n1c§ébonate 72.5 ng, 0.22 nmol) and

BiNsft T phi Ae) pal | adium (0) (5.5 ng, 0.01
1 N the reaction was heated under
ar gy -ar~p 3h. After cooli ng to about 400C, the

N3
reaction nmxture was filtered, and the filter was

Eﬂ@&lse@-meﬂabxyDNE-beﬂtﬁhlﬁzdlmﬁy-w M%yrpgﬂamm-mﬁtr@%:s n n@g, 0.185

centrifuge, and the residue was taken up

mmgl)ryasisabjosspd for thp Brogeduye despribed for 51 éethwémmoapséldm- -y1] -1,3-

veoETRRUDIef RAcT21 A45h ol 4 o1 MR 6208 Mo a

a pase Qcﬂlo&\dﬂ)hdl’lﬂ NMPQS pﬁ)ﬁh 9 ’Jﬂ'bs YHa}z 6(7ctd llH) 81)3 xasd (1dd) 7.254d, 1 H)

7. 352(6( éffﬁ@%?r@eﬂ HaJﬁHS idyll I)i) éﬁﬁé%ﬁolsl}y?z P7 é& %éﬂzlollhﬁt,a%ﬁb MS w/z
@&gﬁﬁg&poxy |, 3-benzot hi azole (35 ng, 0.21 mmol) and
rono- 5- fluoropyrldlne (1.1 equiv) were reacted
according to the procedure used for the preparation of

EX6-rireé{h10xy-:2-[5-(tr|f! uoromet hyl ) pyridin-2-yl]-|

zot hi azole. This gave the title conpound (6 ng)

(A FochioPEORM * /) d
& I\g&h&gy EJE ?Miiﬁﬁkbnﬁeth%gb%n i 1M7:l§§% (d, 1H 7.51-7.59
& QO(d 712(dd 1H) 3.92 (s, 3 H; M

[ 5- ms yIsuI3fonyI)pyr|d|n 2-yl]-1,3-benzo

6-Methoxy-1,3-benzothiazole (35 mg, 0.21 mmol) and 2-bromo-5-
(trifluoromethyl)pyridine (1.1 equiv) were dissolved in dry, degassed DMF (1.5 mL).
Cesium carbonate (72.5 mg, 0.22 mmol) and bis(tri-z-butylphosphine) palladium (0) (5.5
mg, 0.011 mmol) were added and the reaction was heated under argon at 150°C for 3h.
After cooling to about 40°C, the reaction mixture was filtered, and the filter was washed
with DMEF. The filtrate was concentrated in a centrifuge, and the residue was taken up in
DMSO and purified by preparative HPLC to give the title compound (11 mg) as a yellow
solid. "H NMR (400 MHz, CHLOROFORM-d) & ppm 8.88-8.95 (m, 1 H) 8.44 (d, 1 H)
8.06 (dd, 1 H) 8.00(d, 1 H) 7.42 (d, 1 H) 7.15 (dd, 1 H) 3.93 (s, 3 H); MS m/z (M+H) 311.

Example 44
2-(5-Fluoropyridin-2-yl)-6-methoxy-1,3-benzothiazole

O S —
F

6-Methoxy-1,3-benzothiazole (35 mg, 0.21 mmol) and 2-bromo-5-fluoropyridine (1.1

equiv) were reacted according to the procedure used for the preparation of 6-methoxy-2-
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6- Met hoxy-1, 3- benzot hi azole (35 ng, 0.21 mmol) and

2-brono-5- (nethylsul fonyl)pyridine (1.1 equiv) were
woeeariosegoaccor ding to the procedure used for tRET/SE2007/000068

preparation of

6- met hoxy-2-[5-(trifl uorometghyl ) pyridin-2-yl]-1,3-benz

ot hi azole. This gave the title conpound (3 ng) as a

brown solid. 1H NWVR (400 MHz, MeCH) d ppm 9.11 (d, 1

[5- h'hﬂﬁeﬂ)ﬁxe f)gg‘h%nsl - 1g3jganzé';@azgle9§h1§ %ave]ﬂiQ title é&ny\écﬂmd (6 mg)
as qmﬂeow spin_i IE%&\@K@OCMMHZ CHLOROFORM d) 5 ppm 8. 52 (d,1 H) 8.35 (dd, 1

) 7ot 6 5T 5 o B i T8 T o T B0 s > BRMS

(M2Hhpeno- 5- et hoxypyridine (1.1 equiv) were reacted
according to the procedure used for the preparation of
6- met hoxy- 2-[ 5-

Fx trftﬂuoronethyl)pyrldln 2-yl]-1,3-benzot hi azol e. This

he title conpound (17 ng) as a pal e beige solid.

-MbthNWquqmetgﬂ%gfr{ng Jp}ﬂimfiz §g 1Q§-@en£ekﬂ1aiol@3 (d, 1H)

4.40 (g, 2 H

t, ﬁ;ty; NG niz (N%FD 287. Exanpl e

Yy pe/a2|§kl-ylpyrinidin-5-y|)-|,3-benzo
thlazo e6 Vet hoxY-T 3- benzot hi azol e (35 ng, 0.21 mol)

ol SO REL R 1 BHATH 2eb S, T

(mﬂhﬁlpﬂﬁﬁiyi)pytrldlhe (1 1 equiv) were reacted accordmg to the procedure used for the
rlfluorometh]é/p ridin- - benz
X

Dre TG of STl o RO m A P B AL s Pertpihiasole, This gave

TR N VA

H) 8r6 (4, HiT) 8.384dd,9, HPB7.60 (2190- 24 OQ, ( 17) 713-dd, ME) 8188 (s, 3 H) 3.17

32 le 48
s, é%%&‘l‘%&m Ihenzot hi azol - 2-yl ) -i \ yV-di met hyl pyri m

i di n-2-am ne

7.72 (d

Example 46
2-(6-Ethoxypyridin-3-yl)-6-methoxy-1,3-benzothiazole

O
/ 0
v N

6-Methoxy-1,3-benzothiazole (35 mg, 0.21 mmol) and 2-bromo-5-ethoxypyridine (1.1
equiv) were reacted according to the procedure used for the preparation of 6-methoxy-2-[5-
(trifluoromethyl)pyridin-2-yl]-1,3-benzothiazole. This gave the title compound (17 mg) as
a pale beige solid. "H NMR & ppm 8.81 (d,1H)8.30(dd, 1 H)7.93(d, 1 H) 7.72 (d, 1 H)
7.13 (dd, 1 H) 6.97 (d, 1 H) 4.40 (q, 2 H) 3.85 (s, 3 H) 1.36 (t, 3 H); MS m/z (M+H) 287.

Example 47
6-Methoxy-2-(2-piperazin-1-ylpyrimidin-5-yl)-1,3-benzothiazole
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6- Met hoxy-1, 3- benzot hi azol e (0.165 g, 1.00 mml) and

5-brono-i\ iV-dinethyl pyrimdin- 2-am ne (0.242 g,
wa.200/085800) were reacted according to the procedusg2007/000068

used for the preparation of

2- (2-met hoxypyrim di n-5-yl)-¢5 3-benzot hi azole with the

exception that the reaction was heated at 170C in a

m crowave reactor for 3 h. Purification by flash

ne/ Et OAc gradient) followed by
N acetoNitrile gave the title
/;‘I‘ | esNiHeedl e crystals. 1H NWR

RCF ) —OR (s, 7.90 (d, 1H 7.34 (d,

1H 7.08 (dd, 1H) 3.90 (s, 3 H 3.29 (s, 6 H; MsSnmz
6- Mﬂ;hqygy ZQFbenZQ@rqzbb (3®mg, 0.21 mmol) and 5-bromo-2-piperazin-1-

B ARPE R S St e L
of %= ﬁl@&lﬁ%ﬂﬁpﬁmﬁlu&oﬂwﬂ%@}ﬂyhéﬁm 8@ l}gd %enzbth!tazole This g)ave; the title

-di met hyl pyri m di n- 2- gm ne

copprmih(3rmng) aste yellowvisatidr Hdﬂwmowaddmpﬁmw 8Msj DH) 7.83

<d?§§5 7andegh TR A LR oot darr sl Sk bebdi, 4

g)beg.ng stirred under a drying tube (Cad 2)
Then sat. ag. NaHCO3 was carefully added and the
m xture was vigorously stirred at rt on before it was

%mt ed under vacuum The residue was di ssol ved
, concentrated on and filtered through silica

5-(CEViermxi (b ditrothiaz -y I -NG AL difvet ﬁ'ﬁhﬁlﬂé\lﬁnﬁﬁe title
crrpound s (12 ng) as yellow soli 1H NMR d 8.89 (s,
H)

2K -N9 (d, IH) 6.96 (dd, IH) 3 22 (s,

6H) ; ) 27 anpl e 50
5-(6 X be th}'\azoI-Z-yI)-iV-rrethyIpyrirn'din
- 2-am ne 6- thoxy - benzot hi azol e (0.100 g, 0.61

o\ TR 075 B B P 5cBRFon

2-aisigel (G.242 ¢,He20 mmol) were reacted according to the procedure used for the

preparation of 2-(2-methoxypyrimidin-5-yl)-1,3-benzothiazole with the exception that the
reaction was heated at 170°C in a microwave reactor for 3 h. Purification by flash
chromatography (Heptane/EtOAc gradient) followed by recrystallization from acetonitrile
gave the title compound (10 mg) as colorless needle crystals. 'H NMR (CHLOROFORM-
d)58.92(s,2H) 7.90 (d, 1 H) 7.34 (d, 1 H) 7.08 (dd, 1 H) 3.90 (s, 3 H) 3.29 (s, 6 H); MS
m/z (M+H) 287.

Example 49
2-[2-(Dimethylamino)pyrimidin-S-yl]-1,3-benzothiazol—6-ol

To a stirred slurry of 5-(6-methoxy-1,3-benzothiazol-2-yl)-N, N-dimethylpyrimidin-2-
amine (0.196 mg, 0.68 mmol) in DCM (2 mL) at 0 °C under argon, was added BBr; (1 M

in DCM, 4.1 mL) from a syringe. After 5 min of stirring, the reaction mixture was allowed
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preparation of

2-(2-nmet hoxypyrimdin-5-yl)-I,3-benzot hiazole with the
wexeEmseson t hat the reaction was heated at 170ECTSE2007/000068

m crowave reactor for 1.5 h. The reaction m xture was

s diluted with Et OAc and watgg and the m xture was

filtered. The phases were separated and the aqueous

| ayer was extracted with Et OAc (3x). The organic phase

to Y@ h YESREE 5W, WRiIO béiRg stirfed) und@f & Eﬂr x?%\@%%@o gcqigd'ﬁhen sat. aq.

concentrated under vacuum Fl as
NgHeQt wae¢drefaiy adfed @ne Hie)migawe wahgigbidusly stivagpetumt dn p&dre it was

cogga)ntrﬁfcégbun & vlfgl\év@ Ollfﬁ)r S}c}%cswal(vg &%Wé‘% 82)ncfnt'“gﬁte o and

filfelped ﬁroukh @mba (EO@Q/M@OHQ OkD). Bur#fichtiosl by BIPHC gaWBtH¥ tile compound

(lém[géa% Wél%’wochlﬁh %Wf’ﬁ}&?l (B-21)y7.72 (d, 3HpEA2 (. HFR A6 @dol H)
b t hi | -2-yl
3'%2n§t J%W@m[ g’g’_m (negz?o I1%09, Oy5)4 mol ) was
reacted according to the procedure used for the

BBl epa tion of 2-[2-
Myl am no) pyrim’din 5-yl]-1,3-benzot hi azol - 6- ol .

§ US heRiothiagsl . Bl urified by
$—|PL€ l?)g(b’gf’ford the tit ‘J‘Z‘é‘%p"ﬂ%ﬁ““‘ﬁiﬁ Zmﬁ?m@m NVR d

N(s, IH 8.82 (s, IH 7.81-7.76
6.§1de_bll—|) 2.§s§ (d,H)sH); VS mz(m

, eNzot hi\azol 2-yl)pyrimdin-2-amne A
6- lg ﬁ]f g %zyt ] orr]g 48 A&Eg,h&éymmo an%rgzgrtomo -meth)glgyri?’n?%m-}

antifid (EIN M, 0191 3nA mm@@@@dm ?dny toRME
10??6)@ 47 ?rﬂol) Pof% s D@fﬁéﬁ%%eg&%ﬁe

prffﬁ%mﬁ)on@%a -(2-matheyy PRRTIEN- ?flhl,ﬁ henzqﬁmp:z ewrrmrﬁwmemon that the

rea%hbﬁ u(zs}r:z‘tg h%%ﬁg 1%‘&9@1 at%lc%)wfgfe rg{ctc;r fh 1 -Snﬁe efe Ji%éctztéo% mixture was

dllutedwgi'IEtQAd avd. waldrentl ithet raixtarakes W&SreﬂﬁBMaWstvberm‘ﬁarated and
and DMF. The filtrate was

the aqueous layer was extracted with EtOAc (3x). The organic phase was washed with
brine (2x), dried (MgSOy) and concentrated under vacuum. Flash chromatography
(Heptane/EtOAc gradient) gave the title compound (54 mg) as a yellow solid. 'H NMR
(CHLOROFORM-d) 6 8.93 (s,2 H) 7.91 (d, 1 H) 7.35 (d, 1 H) 7.10 (dd, 1 H) 5.53 (br s, 1
H) 3.90 (s, 3 H) 3.11 (d, 3 H); MS m/z (M+H) 273.

Example 51
2-[2-(Methylamino)pyrimidin-5-yl]-1,3-benzothiazol-6-o0l

HO S —N H
\@N)—(N/% N\

5-(6-Methoxy-1,3-benzothiazol-2-yl)-N-methylpyrimidin-2-amine (0.146 g, 0.54 mmol)
was reacted according to the procedure used for the preparation of 2-[2-
(dimethylamino)pyrimidin-5-yl]-1,3-benzothiazol-6-ol. The residue obtained after
evaporation was purified by HPLC to afford the title compound (11 mg). 'H NMR § 8.96
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concentrated under vacuum Flash chromat ography
(Hept ane/ Et CAc gradient) of the residue gave the title
woanpmsesdo (0. 171 g) as a yellow solid. 1H NVR #CPSER007/000068
8.83 (s, 2 H 7.87 (d, 1H) 7.70 (d, 1H) 7.35 (br s, 2
H 7.11 (dd, 1H) 3.84 (s, 3 ¢); MsS mz (MH) s 259.
Exanpl e 53 '
6- Met hoxy- 2- ( 2- met hoxypyri m di n-5-yl) -1, 3- benzot hi azol
0 1L
O e P T I o 578, P o i 2% (o
3H)eh(£&m&(%&cb)r2§%g to the procedure used for the
preparation of 2-(2-
msthoxypyri m di n-5-yl)-1, 3-benzothiazole with the
E@xp@P4d on that the reaction was heated at 15Q0C in a
m crowave reactor for 15 mn. Purification by flash
5-%Wﬂmxmglr%rbhgztw(thi@mlaml/)ﬂlmw@-mmgmve the title
s ound (13 ng) as,a white solid. 1H NWR s
/( LEROSORMWJ)  d .&‘ (s, 2 H 7.97 (d, 1H 7.38 (d,
1H) (dg, : N§l, 3 H 3.92 (s, 3 H; Msmz

546- ( 6- Met hoxy- 1, 3- lrglenzothi azol -2-yl ) pyridi n- 3-am ne
A GridatesPeybromo6- nﬁ%gyhl ﬁgaiz@th(aé&er(a 300 g?ﬁzm&) 30d 4,5-

6- br onopyridin -am ne

trimefhgt- éé @@&&hwﬂgn@wllpﬁémyh@gge@mne (%%@g,fw mm@l)
Pcﬁeﬁgppﬁ Xy py Fi P’% é%6 fmlfo%a%leznl\zdo hi37Sr & W ip PME (7 L) was

stieed apdeir argohha 80 PO éoxf IGB.C]theQéhcﬁm niigt@iceflasaillowéd térehth A and was
or_for h. Water. and Et QAc were

Al i THoGLST Bk zesprashes i DM ahf DR 1o flge was

oSS0 8 S S i SUEUE| O of

residustgale tietthletmompeyndi¢. K o) wgs@énommﬂl&&immmds 83 (s, 2 H)

41801 PRy B gl b 28D Brulr D s gt g

25bitle corrpound (22 ng) as an off-white solid. 1H

Example 53
6-Methoxy-2-(2-methoxypyrimidin-5-yl)-1,3-benzothiazole

@{%O\

6-Methoxy-1,3-benzothiazole (30 mg, 0.18 mmol) and 5-bromo-2-methoxypyrimidine (41
mg, 0.22 mmol) were reacted according to the procedure used for the preparation of 2-(2-
methoxypyrimidin-5-yl)-1,3-benzothiazole with the exception that the reaction was heated
at 150°C in a microwave reactor for 15 min. Purification by flash chromatography
(Heptane/EtOAc 3:1) gave the title compound (13 mg) as a white solid. "H NMR
(CHLOROFORM-d) 8 9.13 (5,2 H) 7.97 (d, 1 H) 7.38 (d, 1 H) 7.13 (dd, 1 H) 4.12 (s, 3 H)
3.92 (s, 3 H); MS m/z (M+H) 274.

Example 54
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NVR (CHLOROFORMJ) d 8.16-8.11 (m 2H) 7.91 (d, IH)

7.38 (d, IH 7.11-7.05 (m 2H) 4.01 (br s, 2H) 3.91
wO0=200738H800 V5 m z (M+H) 258. Exanpl e 55 PCT/SE2007/000068

6- (6- Met hoxy- 1, 3-benzot hi azol - 2-yl ) -i VWV-di net hyl pyri d

I n-3-am ne 6- Met hoxy-1, 3-benggpt hi azol e (0.136 g, 0.82

mol; M A Mtulenko et al. Bioorg. Med. Chem 2005,

13, 3705.) and 6-brono- , -dinethylpyridin-3-amn ne
6-(dvikPFox9-1. b Sz R : saccording to the
grocedgge’usedq?%?h?ﬁﬁﬁgﬁggggg%?%HﬁBf 6- met hoxy- 2-[ 5-

' S et hyl idin-2-yl]-1,3-benzothiazole, with

iy 10 nol %
yl phosphi ne) 2pal | adi um (0) was used, the
wadTeéduced (2 niL) and the reaction

o-Pletogd i Sealimcls @it O3 mpnch il ¢ Peamamidinydrgmine (76 m,
0.44 AsRY Wete ReMeanebdihg tol ke pPRENER Lgedf &e?\‘%ﬁ%ﬁi@h%@ a-(Z—

under reduced pressuré and the residue wa j ecte
methoxypssmidin otal . dwprathiare withahde:Ceptiaprthali thatepctioheas heated

oL PRI il 0 530, G R e g v
wesdiltetdd) THe Sihsésof thdfiltratederé s&shrdted andtthe 3%&8u£ FwerdWlls extracted
3.10 (s 6I:P; MS mz (MrH) 286. Exanpl e 5¢
with BEOAT3 e (1§ oeamnishese Wel Washed mithibrige risied dMaSQeapinds - o
copoepBaf Bhhc VB PRHER by St cpopapagraphy (Heptan/Bi040)
folléweddbynmt paydtive HRIL G g Breatht titke cdiBfound (2Dmga Y as @b f-vitite B, 'H
(.1 gﬁ) at_0_C under arﬁjon, was added BBr3 8 1 Min
NYR\EHLOROFORM-@h8 & 16v8-1 he, 2ERF 7.8F (d5 LH) .38 (dskEDY 7.1 1,05 (m,
ti it h rt whi |
B B oD VA S 0 '2) | hen sat -
aq. NaHCO3 was carefully added and the m xture was

Evi rusly stirred for another 4 h at rt. DCM was
-—X@@% ted under reduced pressure and the aqueous

6~V hoW9S , P Zo B RA6T 2y 1PN, Mt thy i yr i 30 GinN-

Re Y
/ N
N \N 7\

6-Methoxy-1,3-benzothiazole (0.136 g, 0.82 mmol; M. A. Matulenko et al. Bioorg. Med.
Chem. 2008, 13, 3705.) and 6-bromo-N,N-dimethylpyridin-3-amine (0.199 g, 0.99 mmol)

were reacted according to the procedure used for the preparation of 6-methoxy-2-[5-

(trifluoromethyl)pyridin-2-yl]-1,3-benzothiazole, with the following exceptions: 10 mol%
bis(tri-r-butylphosphine) palladium (0) was used, the amount of DMF was reduced (2 mL)
and the reaction mixture was heated at 150 °C for 4.5 h before it was filtered through a
short plug of silica that was rinsed by DCM and DMF. The solvents were evsporated
under reduced pressure and the residue was subjected to flash chromatogaphy
(Heptane/EtOAc gradient). The title compound (0.100 g) was isolated as a yellow solid. 'H
NMR (CHLOROFORM-d) 6 8.19-8.15 (m, 2H) 7.90 (d, 1H) 7.38 (d, 1H) 7.09-7.04 (m,
2H) 3.90 (s, 3H) 3.10 (s, 6H); MS m/z (M+H) 286.
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0o The organic | ayer was concentrated to give the title
conpound (15 ng) as a yellow solid. 1H NVR d ppm 9. 74
woO200708h808. 16 (d, 1H) 8.01 (d, 1H) 7.76 (d, 1HPCT/SBH07/000068
(d, 1H 7.21 (dd, 1H) 6.93 (dd, 1H) 3.04 (s, 6 H); M
mz (MH) 272. Exanple 57 s gg
6- Met hoxy- 2- (6- nor phol i n-4-yl pyridin-3-yl)-|
, 3-benzot hi azol e 2- Brono- 6- et hoxy- 1, 3- benzot hi azol e
ExaftPid®s 0.20 mmol ), 4-[5-(4,4,5,5-tetranmethyl |,
, 2- di oxabor ol an- 2-yl ) pyri di n-2-yl ] nor phol i ne (70 ny,
2-[5-@inetiay ) miven) pyvidin -y 1 Zebenzdihigzal-6-dlhe pr ocedur e
H sed for the preparation of
-t hoRy - |, B=Bepzot ffi azol -2- 0
1 di ' Wi th the foll owm ng exceptions:
> at ed\for 4 h before the sol vent was
evapor at ed ‘under " r educed pressure. The residue was

T ﬁﬁfédvs%ﬂmoﬁ oM Gt XaMxd- 113-%‘&&}11%%? E?@)CMN G ricﬁ'x‘?l 3-amine

The filtrate was concentfated an rude pr

(6hang, B intrhely ibPCE Epak pati 0/% wHRleCatgongivassadded BB (IléJI in DCM,

1. ]i&i?ﬁ %%ga %y&wge @}_gterfl T Ctl\thI{T %;0: gaoc’u(na /;31&%6 \yas(?éﬂ)vfgg to reach

rt dn Whﬂ& béing tireell unbe) a SryBiy t(J.Be (C?ad‘l‘% BhcBsai a§ 3\12(?[(11034%3 carefully
3.67-3.63 .(m 4H: MS niz 28.
addeq @ld;ethr AR Waszigrgysfy rtlraidb%hmhﬁr éﬂbﬂtgg D&M e exanorated
|
O o e LB L BB LD AR W rone o
T]‘proemcalaymwamfcoﬁee{n&at(edm biyk dre trtlm)qmmpodndr(lﬁi-mg)]as la y&ﬂow solid.

'SR PhRoe 4 @sl 1 Pt Ed BTHOLR A hER i 2at @ 110 721
(da’rreﬁygg@l@d@qlﬂ , §HYr S ivARE) 255 OAc/ MeOH 95: 5 and

l'tered. The filtrate Wwas concen rat ed under reduced
pressure and the residue was subjected to flash
chr ography (Et OAc/ MeCH 95:5) to give a product
@(t@%ggjas chr omat ogr aphed once nore (DCMVEOH 95:5) to

6-Meﬁhd§cytil@5 ot pROIRPAR By RiA-B11U,8-behlbthidZort 9. 74 (s,

OO

2-Bromo-6-methoxy-1,3-benzothiazole (49 mg, 0.20 mmol), 4-[5-(4,4,5,5-tetramethyl-

1,3,2-dioxaborolan-2-yl)pyridin-2-ylJmorpholine (70 mg, 0.24 mmol) were reacted
according to the procedure used for the preparation of 5-(6-methoxy-1,3-benzothiazol-2-
yDpyrimidin-2-amine, with the following exceptions: The reaction was heated for 4 h
before the solvent was evaporated under reduced pressure. The residue was dissolved in
MeOH/DCM 1:1 and filtered through silica. The filtrate was concentrated and the crude
product was purified by preparative HPLC to give the title compound (0.6 mg). 'H NMR
(CHLOROFORM-d) & 8.79 (d, 1 H) 8.18 (dd, 1 H) 7.90 (d, 1 H) 7.35 (d, 1 H) 7.08 (dd, 1
H) 6.71 (d, 1 H) 3.90 (s, 3 H) 3.87-3.83 (m, 4H) 3.67-3.63 (m, 4H); MS m/z (M+H) 328.

Example 58
2-(6-Aminopyridin-3-yl)-1,3-benzothiazol-6-o0l
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8.53 (d, 1H) 7.93 (dd, 1H) 7.73 (d, 1H) 7.35 (d, 1H

6.93 (dd, 1 H 6.61 (br s, 2 H 6.55 10 (d, 1 H); M
waonao7(okéded 244. Exanpl e 59 PCT/SE2007/000068

2- (6- Mor pholin-4-yl pyridin-3-yl)-I,3-benzothiazole I5

2- Brono-1, 3-benzot hi azol e (¢h00 ng, 0.47 mmol) and

4-[5-(4,4,5, 5-tetranethyl -1, 3, 2-

di oxabor ol an- 2-yl ) pyri di n-2-yl ] nor phol i ne (163 ny,

HOO. 56 mmls)P were reacted according to the procedure
T he p ati on of
5- pt hopy= dihi azol - 2- yl) pyrim di n-2-anine.
Fl 8 rq)mato y (Hept ane/ Et OAc 1:1) furnished the

t|tIe compound (73 ng) as an off-white solid. 1HNMR d

5- (@M%ﬁm&g-1 3lbanz8th1&or Q—@l)gjlﬂﬂng %giné qwo:lmg,m H) mho9Bvdscxposed to
the Brovadlse md(fm tha pm)pa@tlels 0%2&(1{1?};}13('1?%05%1\?@1 -zylme)

beng&%az&z%qglg A?tg? geutraHzaftlon tﬁxe Stln[‘eci})ltat |V¥1%S filte Ired off andbvgerl]szhg? \hmth
wateZ The cR@2 s@idwas ﬁulfcd:dmrhot Et(BAddeﬂH P émdi élt(:x:edOIhvg“lltrate was

consgltrareé%@frrsﬁ%ﬁ?ﬁ?%ﬁﬁ‘%ﬁ?é @:,e Ae ‘{?{‘?%%51 %%ﬁtsf‘ *‘h%asé‘lso g,

I
cthmazcggfg gﬁ’} ﬁg@xg?\gggﬁlgf% r‘g@%i?‘a@ b stEhct at Wes @B dpaghed once

mofe-(DENTME@E P515) 3o piekizbe tiflaeahpand (63 meg).i HiNMR-29.34{mé 1D

B Tt R

(d,@kg-mﬁl&m) 8415 (dd, 1H) 8.05-7.97 (m 2 H
7.40-7.34 (m 1H) 6.99 (d, 1H) 3.73-3.69 (m 4 H)
3.64-3.60 (m 4 H; MSmz (MH) 316. Exanple 6 1

EXS- E;g-sg/let hoxy- I, 3- benzot hi azol - 2-yl ) pyri di ne- 2- car boxam
2-(6-Morpholin-4-ylpyridin-3-yl)-1,3-benzothiazole

@i /—\
\ 4

2-Bromo-1,3-benzothiazole (100 mg, 0.47 mmol) and 4-[5-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-y1)pyridin-2-yl]morpholine (163 mg, 0.56 mmol) were reacted according
to the procedure used for the preparation of 5-(6-methoxy-1,3-benzothiazol-2-
yl)pyrimidin-2-amine. Flash chromatography (Heptane/EtOAc 1:1) furnished the title
compound (73 mg) as an off-white solid. THNMR & 8.81 (d, 1 H) 8.18 (dd, 1 H) 8.10(d, 1
H) 7.98 (d, 1 H) 7.54-7.48 (m, 1 H) 7.44-7.38 (m, 1 H) 7.00 (d, 1 H) 3.74-3.70 (m, 4 H)
3.65-3.60 (m, 4 H); MS m/z (M+H) 298.

Example 60
6-Fluoro-2-(6-morpholin-4-ylpyridin-3-yl)-1,3-benzothiazole

anY
\ P
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6- Met hoxy-1, 3- benzot hi azol e (0.100 g, 0.61 mml) and

5- br onopyri di ne- 2- carboxam de (0.146 g, 0.73 mol)
woro@/msesmet ed according to the procedure used POT/SER®7/000068

preparation of

6- met hoxy-2-[5-(trifiuoronmehyl)pyridin-2-yl]-1,3-benz

ot hiazole, with the follow ng exceptions: 10 nol %

bis(tri- -butyl phosphi ne) pall adi um (O) was used and
2-Bibfhodd Y- 105-bEYothiBd 1< @00 6Rd0 @?y nmaal {5 ?@@tS'SOt@tramethyl-

m xture was concentrated and flash c romat ography of
1,3s%hdioralirelar2yaperidine-yilmbmphobnpd af ey, Q@Mg}lolaszvemreacted

T g e ot Ry i
yl)b?rlrﬁldYrSZ(abg%eg Flaéﬂ)%hrﬁn&fbgﬁﬂﬂy (Hephne?EBBA( B1) SirdlihedVR title

cor:_ap@m(dwz ) a&ﬁrmfﬁ-wbw selih- HNYR-3 8.22 sk AZDthl 2tdd) 1 D)ol
8052097 481 AT 7D-34/: BEDSO94e LIR35S Bk ED a3 6P . 4

H){0is832 (mi+1B-34é. ol ) was subjected to the procedure
used for the preparation of

2-[2~(di et hyl am no) pyri mdi n-5-yl]-1, 3-
ExR§ lé%thl azol -6-ol, with the follow ng exceptions: 4.4
equr v _BBr3-sol ution was used, and after being stirred
5- (6Hvleﬁlb&yma(beuzetmﬁﬁﬂ-pquymldmﬁ-bchﬂﬂthm t hen
cqQncentrated under 5 reduced pressure. A slurry of

s S stallized from Et OAc to
gi ve 2-brom) I -6-0l (0.602 g). 1HNWMR d

l‘}lgﬂqgg}b E nkothll_golg (07 YO& 0. éll_&mzl)sa%d (Sdﬁro&g?)yr?digga (cgl%’oxamide
(0. 24«( %ld\@'lﬁﬁféb'v?e‘rérééhﬂéﬁ rabéiir&ln% 1/thd pko&ahs agézt 1ot ﬁ%zﬂre #on of

e conpound) Br ono- benzot hi azol - 6- 0

-r@ethmiyiﬂﬁ Itrlﬁn@romflal)@mndmsz Bl éitb%ﬁeﬂawble ths ﬂ@follogglg
h
ex%&)gzl(&b% %O °qb¥s r eac ggb @élg?{é%ﬂr%{ (OShe pr oce ur eamount of

DMB &ds teahucéd@ rﬂ,)e fra¢ edabtioh Mixture was concentrated and ﬂash

5- (6- et ho benzot hi azol rimdin-2-
chromatography )t%le res1due gave the t% e compoun& Fl)() mg) as an off-white solid. 'H

NMR § 9.25 (dd, 1 H) 8.56 (dd, 1 H) 8.23 (brs, 1 H) 8.19 (dd, 1 H) 8.04 (d, 1 H) 7.81 (d, 1
H) 7.78 (br's, 1 H) 7.20 (dd, 1 F) 3.88 (s, 3 H); MS m/z (M+H) 286.

Example 62
2-(6-Morpholin-4-ylpyridin-3-yl)-1,3-benzothiazol-6-0l

HOKIS =\ /\
/ N )
N \ N/ /

(a) 2-Bromo-1,3-benzothiazol-6-ol

HO S
e
N
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30

am ne. The reaction m xture was cooled to rt and
concentrated. Flash chromatography s (Heptane/Et OAc
wa:2097/08é80@ the title conpound (21 ng) as an of PEWSEL®7/000068
solid. IHNWR d 9.80 (br s, 1H 8.71 (d, 1H) 8.09 (dd,
1H) 7.77 (d, 1H) 7.37 (d, 1H2 6.98-6.93 (m 2 H)
3.73-3.69 (m 4 H 3.61-3.56 (m 4 H); M5 mz (MtH)
314. Exanple 63 0
2-Bropfo-Gnbsilicky 1, @’obl%ﬂﬁizble@@cﬁm% 3'4)1 nal}{oly%mﬂ?é/c&édjtb 'ﬁz@

am ne A mxture of 5-bronp- -nethylpyridin-2-amne

prwg:dw@ wed forihe preparadion;of 2d St (dinestialaromo)py¢ in dimes-y1)- 130

bl BSERIANS SR 5T 4 GO, A 0, 2

afteobeid®stirreding ﬂuelmxalrem)\msr RSBt eI BT and-EHﬁﬂconcentratedl under

recﬁ%‘i H%?SHS%LAL %’@%orgg Z%nrkléaéoewle%seﬁlﬁrnghmgb@@cwmd gluted
mﬁiE’tO?Ad)“b@N/I/MSmO ({8 AndbEMRIBIA a0t Bodh AT On

m xture was heated at 100 C
reqry talbvesvizom 40 Ao o givhd-bmamo-UsSebamasthiizblogvel(0t 60260 O'H HMR

[ t d H2O. The 0 organic
51% (@a ﬁ)vlg“ @dpﬁ) ﬁggga?ré‘%a?ﬂc( trifRe and was dried
(Na SO ). Concentrationunder vacuum and purification

HPLC gave the title conpound (8 ng). 1H NMR
%@w@ﬂzmﬂlpyf@im@ay) 638>eaa)ﬂezdzozmz (8t1© 2orpetahpd)l H)

2- lgr}(_)&% l(g% ?go'fﬂlgz%%7ol @glﬁ;‘g;ﬂ %&@r@l 4? ﬁ(\/{n% % g)ggtramethyl 1,3,2-

d10Exbm‘p]aﬁ—26341)pyr1dm-2-yl]morphohne (61 mg, 0.21 mmo]) were reacted according to
3- Ben az 2-yl r| di ne- 2- car boxam de (a

theSrterf Riraio Fas B Py B i SmiS-me Bamstybichens abiagolra-opyrmidine2-

am@fe. 5’1)’1@1‘6‘&5’[‘1&1 RixRNE bl @@(ﬁ%&% Qx?ﬁ_go%iérgra}e%o}?%sh nggmato graphy

hexanmet hyl ditin

(H¢mam§i¢m5(q I )pden meahmmp-eacp@m@l a9 it 08 whiBsold, 'EONRR 5

s heated in a m crowave

d
9. 8523%%5 i %]gz(d;é\bls)& Q?f(déobmﬁWﬁar(daﬂOHh? A7 (GH&T) 6.98-6.93 (m, 2 H)
3.73-3.69 (m, 4 H) 3.61-3.56 (m, 4 H); MS m/z (M+H) 314.

Example 63
5-(6-Fluoro-1,3-benzothiazol-2-yl)-N-methylpyridin-2-amine

)
/ N
N \N/\

A mixture of 5-bromo-N-methylpyridin-2-amine (50 mg, 0.27 mmol),
bis(pinacolato)diboron (75 mg, 0.30 mmol), Pd(dppf)CL*DCM (6.5 mg, 0.008 mmol) and
KOAc (79 mg, 0.80 mmol) in DMF (2 mL) was heated at 150 °C for 10 minutes in a
microwave reactor. Then 2-bromo-6-fluoro-1,3-benzothiazole (93 mg, 0.40 mmol), another
batch of Pd(dppf)CL,*DCM (6.5 mg, 0.008 mmol) and 2 M aq. K»COs3 (0.5 mL) were
added and the reaction mixture was heated at 100 °C for 5 minutes in a microwave reactor.
The mixture was allowed to cool and was partitioned between EtOAc and H,O. The

organic phase was washed with water and brine and was dried (N 2250y4). Concentration
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reaction mxture was filtered and concetrated under

reduced pressure. Flash chromat ography (Heptane/Et OAc
wgnretioses) gave 5- (trinmet hyl stannyl) pyri di ne- 2PCT/SE2007/000068

carboxam de (98 ng) as a white solid. M5 mz (MtH)

287. (b) 93

5- (1, 3~Benzot hi azol - 2-yl ) pyri di ne~2-carboxam de (title

compound) A m xture of 2-chloro-1, 3-benzothi azole (38
undér Na&}uﬁﬂaﬂ@”@lnfma’&m by HPLC gaye the title compound (3 mg). "H NMR

I&hﬁl net hyl st ann)é)gg r| di ne- 2- car boxam de ng, 0.34
(€ RPF DA §.65(drg H)@ @3ddnbH) 7i87 (ddyl ) brad, 1 1)
6
Tone e el B3R RS o oMl Qe fo, Bt B " °
Fl ash -chr omat ogr aphy (DCM MeOH 99::'1 - DCM Acetone 1:1)

gave the title conpound (23 ng) as a white solid.
Exampi@4d 9.31 (dd, 1H) 8.63 (dd, 1H) 8.27 (br s, 1H)

s @%ﬁﬂ?é%az%‘ﬁ;?-yim?”@%g%ff&%zxz'@d% o b 5 P

2 yl)-iV-met hyl pyridi n-2-amre (a)
di n- 2-yl ) net hyl car bamat e NaHVDS

B \hﬁv}zadded dropwi se to

5- brorm i V-met hyl pyridin-2-amne (15.0 g, 80.2 nmol)

and di-ter -butyl d| carbonate (21.0 g, 96.2 mmol) in

T t t |1 owned t
(a)féfe& okl ied Fralforar B n beiore 1t was

centrated under reduced pressure. The residue was
titioned between Et OAc and sat. aq. NaHCO 3. The
re separated and the aqueous phase was
ext flacted w th Et CAc. The conbi ned organic | ayers were
Aand concentrated. Filtration through
silica, ting with Heptane/ Et OAc 9:1, gave r -butyl
(5- bromopy®i di n-2- yl)net hyl carbamate (22.7 g) as a
pale yellowoil. 1H NVR d 8.48 (d, 1H) 7.96 (dd, 1 H)
A mixgyue pﬁ@—bmq;o-@-_pyvid(nggarbo&g)nidq @d 00, 090mol), hexamethylditin (0.21

mL, 1.0 mmol) and tetrakis(triphenylphosphine)palladium (0) (57 mg, 0.05 mmol) in

dioxane (2 mL) was heated in a microwave reactor at a power of 300 W for 10 min. The
reaction mixture was filtered and concetrated under reduced pressure. Flash
chromatography (Heptane/EtOAc gradient) gave 5-(trimethylstannyl)pyridine-2-
carboxamide (98 mg) as a white solid. MS m/z (M+H) 287.

(b) 5-(1,3-Benzothiazol-2-yl)pyridine-2-carboxamide (title compound)

A mixture of 2-chloro-1,3-benzothiazole (38 pL, 0.31 mmol), 5-
(trimethylstannyl)pyridine-2-carboxamide (97 mg, 0.34 mmol) and Pd(PPh;); (35 mg, 0.03
mmol) in dry dioxane (2 mL) was heated under argon to 160 °C for 30 min in a microwave
reactor. The precipitate was filtered off. Flash chromatography (DCM/MeOH 99:1 —
DCM/Acetone 1:1) gave the title compound (23 mg) as a white solid. "H NMR & 9.31 (dd,
1 H) 8.63 (dd, 1 H) 8.27 (br s, 1 H) 8.26-8.19 (m, 2 H) 8.16 (d, 1 H) 7.83 (br s, 1 H)
7.64-7.59 (m, 1 H) 7.57-7.52 (m, 1 H); MS m/z (M+H) 256.
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(b) tert-Butyl
[5-(5, 5-di nethyl -1, 3, 2-di oxabori nan-2-yl) pyridi n-2-yl ]
waorbdTysesan banat e r-BuLi (27 nL, 2.5 M was sl orCYy/SEzided00068
to a stirred solution of tert-butyl (5-
bronopyri di n-2-yl) et hyl carbgyrate ( 17.7 g, 6 1.6
mol) in THF (280 nL) at -78 OC under an argon
at nrosphere. After 5 min at -78 C, triisopropyl borate
1®641L, 123 mmol) was added and the m xture was
stirred at -78 Cfor 1 h. Neopentyl glycol (6.4 g,
5-613-BenrathipzoledsybrdGore thylpytidin-2-emdné on ni xt ure was
allowed to reach rt and was stirred for 2.5d. The
enclppd with water (300 niL). The phases
A he aqueous phase was extracted
N =>_@f ganix | ayer was concentrated and the
residue was purified by two successive flash
chronatographles (Heptane/ EtOAc 9:1 -> 1:4 and
OH 24:1 res ectlveEQ% to give the product (2.23
(abéeffaléwhl (RHy ormoryEidin2-ypmeriyRasbagn g ( dd, 1H) 7.94 (dd,
1H) 7.65 (dd, Lkbis 76 (s, 4 H 3.30 (s, 3 H 1.47 (s,

9 H 0.96 56 (c) tert-Butyl [5-(I,
3- benzot hi agol - 2-yl ) pyri di n-2-yl ] met hyl car bamat e

2- ben azole (31 nL, 0.25 nmmol) and
Bt 5-(5,5-dinethyl- 1,3, 2-
di o i nan: 2-yl ) pyridin-2-yl ] methyl carbamate (80 ny,

0. 25 ) were reacted according to the procedure

Neﬁ—ﬁ?g)s r@? R{LQ l\fi :g@gl%ﬁgxlg? ﬁcllcgeg (ﬂrolﬁmse to 5-bromo-N-methylpyridin-2-amine

(15.0)ep$0.2 mrm@i) anddiaarstmtyl Aidagiondte 2 BO gB95. @&mdl}‘lﬁl THR(SU 1@8L) at
oCir/vz‘g?concentrated under reduced pressure and t

FRREUQRRINNE ap piowse 19de ar}ﬂom%ﬁtﬂare%3 hrh@fore it was

REG@DHA
comaﬁt e gﬁ%ﬁéﬁ? a%?@ﬁf )r’Ith'S g%/sgdixterieisgﬁh ﬁhé@?a%@&{ ?Ri]&/c and sat.
aq

@Oe.oThedayemNnﬂezepamuegl aglithe a@eBous phase was extracted with

Etéfé. ”]l“he 0881:.!]%8’8% E%é%a%{()clelwer%n%ﬁ%nﬁt(ﬁx é@ﬁ concentrate% Filtration
thl{oﬁglﬁ ls11183 bﬁm&@ I LePtand BONRY: 1, balte 27/ M&ﬁ@ﬁﬁﬁlﬁ@kﬁ

12 mmol ) was dissol ved in (5 TFA

ylmtlylmlyameé@; (PadaDds armdle yedlowendle t H OIMRiOQ 48 @i \Jvdrb) 7.96 (dd, 1 H)
7.64 (d, 1 H) 3.27 (s, 3 H) 1.46 (s, 9 H).

(b) tert-Butyl [5-(5,5-dimethyl-1,3, 2-dioxaborinan-2-yl)pyridin-2-ylJmethylcarbamate

VA
><:O\B—<f>~ N>;O

g ¢ N\
n-Buli (27 mL, 2.5 M) was slowly added to a stirred solution of fert-butyl (5-
bromopyridin-2-yD)methylcarbamate (17.7 g, 61.6 mmol) in THF (280 mL) at—78 °C
under an argon atmosphere. After 5 min at —78 °C, triisopropylborate (28.5 mL, 123 mmol)

was added and the mixture was stirred at 78 °C for 1 h. Neopentyl glycol (6.4 g, 61.4

mmol) was added and the reaction mixture was allowed to reach rt and was stirred for 2.5
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stirred at rt for 4 h. The m xture was concentr at ed
and the residue was partitioned between Et OAc and sat.
waqgoo7Naéde3. The organi ¢ phase was washed w t hPOTiISE2007/000068
dried (Na2SO4) and concentrated under reduced
pressure. Purification by HAX gave the title conmpound
(18 ng) as a white solid. 1HNMR d 8.70 (d, 1H) 8.06
(m 1H) 8.02 (dd, 1H) 7.94 (dd, 1 H 7.46-7.51 (m 1H)
d. Thd Geagti@bwinquehefed AvifiDwitbr (300 rriﬂl‘)) TRe Plhséchwerd "Bpa?at&ﬁand the

aqé%déls Péggéﬂ%@%‘izf?@éw%ﬁ The Q;g%‘h M@mwm@m@ted and the
res?dlfeﬁkvﬁtﬂm% 'tgjb Bacdeséivk HRsTBABNY% &rdﬁ’g’e? gﬁgﬁt e %1 — 14

was reacted accor
an ﬂ@éﬂ\dcv@H@éeldreﬁthdiﬁ) tp gmahapnoanctqﬁ 23 g) as a white solid. "H NMR

t hyl ami no
5 771 (0} SRR Lo B8 QL1 Bt 576 € HDG130t0i 1) 1.47 (5, 9 ) 0.96
G, 2ptions: The reaction mxture was all owed to reach
rt ‘on. sat. ag. NaHCO was added and the nixture was
extract ed wwth Et OAc. The organi c phase was dried and

" unde ressure. Pr epar ative HPLC
(e 3 !ggf g é”@’ 62"?%&)&”{”‘3’ -ZYHBeiHGOamHg . 1H NVR
(CHL(P(]:(PM d: CD3(D) d,8.69 (d, 1H) 8.20 (dd, 1H)
7.79 (d, 1H 7296d 6.99 (dd, 1H) 6.86 (d, 1 H)
439(q, 2 H 1.41 g H; MSmz (MH 273 . ‘

Br vyl ) - 6-nmet hoxy- 1, 3- benzot hi azol e
X y- | \3- benzot hi azole (49 nmg, 0.20 mol)
and 2-brono-5- (4, 4,5, 5-

2- G}ﬁélroﬁg%ﬁﬂézohe 37 21db 9% ?rﬁ%l%?d“ ot B{{t)lq% AS dif metégfg },,g}%

: mol vvere eacted accor pr oc
dlog(glmnxamZ—ylbrelrlgneb-aﬂaIeﬂxyicarh‘amate (80 mg, 0.25 mmol) were reacted

o T Bt ki ol B e -
yD)pirimidas? fagfine? Alfteam @ 2086 °C NGO kNS L Joﬁcéx?@?eﬁ tnfler¥8du uged

The m xture vvasfllteredthroughapugo I'Tca an
pressure and the residue was partitioned between DCM and H,0. The organic phase was

concentrated. Flash chromatography (Heptane/EtOAc gradient) gave the product (53 mg)
as a white solid. MS m/z (M+H) 342.

(d) 5-(1,3-Benzothiazol-2-yl)-N-methylpyridin-2-amine (title compound)

tert-Butyl [5-(1,3-benzothiazol-2-yl)pyridin-2-ylJmethylcarbamate (40 mg, 0.12 mmol)
was dissolved in DCM (5 mL). TFA (0.5 mL) was added and the reaction mixture was
stirred at rt for 4 h. The mixture was concentrated and the residue was partitioned between
EtOAc and sat. ag. NaHCO;. The organic phase was washed with brine, dried (NazS04)
and concentrated under reduced pressure. Purification by HPLC gave the title compound
(18 mg) as a white solid. '"H NMR & 8.70 (d, 1 H) 8.06 (m, 1 H) 8.02 (dd, 1 H) 7.94 (dd, 1
H) 7.46-7.51 (m, 1 H) 7.40-7.35 (m, 1 H) 7.29 (br q, 1 H) 6.59 (d, 1 H) 2.86 (d, 3 H); MS
m/z (M+H) 242, (M-H) 240.

Example 66
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Na2SOH4, eluting with DCM The volunme of the filtrate

was reduced in a centrifuge and the renai nder was
wouoi7iosesdo by HPLC to give the title conmpound (2CE/SEYNI/000068

1H NVR (CHLOROFORM J: CD3OD) d 8.93 (d, 1H) 8.21 (dd,

1H) 7.92 (d, 1H) 7.68 (d, 1l 7.43 (d, 1H 7.12 (dd,

1H) 3.89 (s, 3 H. Exanple 68

2- (5- Fl uor o- 6- net hoxy- pyri di n- 3-yl ) - 6- net hoxy- benzot hi

Z(Wh&gyﬁfﬁmls BhhYothiazoR6E Ot hi azol e (49 ng, 0.20
and (5 ch Or 0- 6- met hoxypyri di n-3-yl)boronic

HQ' pl) were reacted according to the
pro { hepreparation of
2- -yI -6 met hoxy-1, 3- benzot hi azol e

to glvet (0.2 ny). 1HN|\/R

R 9-?%3%9) S S e

aco%nﬁ?g go]stlg)le ﬁroﬂ:iduré@sd&lf fér thMptpard8dn OEZ-EEIIP&lﬁleﬁﬁflammo)pynmldm-S-
oxol o

5
yllfha3 QT%mﬂphﬁ@iovﬂlsﬂiy ffoljoying expgpiignsi Fhareactinn mixture was
5.
allogeFb AN & Sacad NCOAFIERLA! AOLE piiRidd Do Jredllod wit
EtOA6(Irronggnivgtase sabileat ad coacenhretepuodadedieed prdsuraPreparative
t f .
3 o eniany Bia e i campmpd 4 @g%elﬁzlkw (5 QROFORM-:
f
Oy B 0, L PSRRI 20 4 R R0 @
H)t4tﬁe> (eRHEY i @i (RAIDHBER sk QBEE 271 gon at 17Q0C in a

m crowave oven for 30 min. The crude materi al was
purified by flash chronatography (Heptane/EtQOAc 1:1)

ExhiBr@ieve the title conpound (56 ng) as a yellow solid.
IF|1NIVRd862 (d, 1H) 7.94 (dd, 1H) 7.61 (s, 1H) 7.47

2—(§§$romd)1yﬁdit93{y&) 6-piéth@xysiz3-benzothipzde 13 (s, 2 H) 2.85
(g: 3 H: I\éS mz (MH) 286. Exanple 70

2-Bromo-6-methoxy-1,3-benzothiazole (49 mg, 0.20 mmol) and 2-bromo-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine (68 mg, 0.24 mmol) were reacted according

to the procedure used for the preparation of 5-(6-methoxy-1,3-benzothiazol-2-

yDpyrimidin-2-amine, with the following exceptions: The reaction was stirred for 2 h and

was then allowed to reach rt on. The mixture was filtered through a plug of silica and
NaySO0y, eluting with DCM. The volume of the filtrate was reduced in a centrifuge and the
remainder was purified by HPLC to give the title compound (4.2 mg). 'HNMR
(CHLOROFORM-d: CD30D) 6 8.93 (d, 1 H) 8.21 (dd, 1 H) 7.92 (d, 1 H) 7.68 (d, 1 H)
7.43 (d, 1 H) 7.12 (dd, 1 H) 3.89 (s, 3 H).

Example 68
2-(5-Fluoro-6-methoxy-pyridin-3-yl)-6-methoxy-benzothiazole
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6- Met hoxy-2- [5-(nmethylthio)py ridin-2-yl]
-1, 3-benzot hi azol e 6- Met hoxy-1, 3-benzot hi azol e (35 ng,
w0 .200z/088800 ) and 2- br ono- 5- (et hyl t hi o) pyri di nePC1/SE2007/000068
equi v) were reacted according to the procedure used
for the preparation of 97
6-nethoxy-2-[5-(trif|uoronethyl)pyridin-2-y|]-|,3-benz
ot hi azole. This gave the title conmpound ( 1 ng) as a
lpale yel low solid. g1H NVR (CHLOROFORM d) d 8.52 (d,

1H) 822(d 1H) 7. 95 (d, 1H) 7.67 (dd, 1H) 7.40 (d,
$ 3.92 (s, 3 H 2.58 (s, 3 H; MSmz
6- MRLHON( roliNdi n-1-yl pyridm3-yl)-I, 3-benzoth

iazole In a m crowave vial were added

2-Broafer-6- !rriéﬁfo%@M@ gérﬂoﬁla)ébl)e (@9 gﬁgb%ﬁ%ﬂml alf {5? d l? 8' zol e

, water
me&hpxsgyrltiyl Sad)bordmc acich (45 g, OL%mhma)t\&éire I.r@c&d@ib@dr@if@\f@the

0C for 5 tat ed product
orebie Bled {30 e bipasiith B 6 SelRep st s DrRshoR. 3y |Sed
bemmtmazasesﬂocgateque AN EorRfAnt 90, glﬂ%‘}hﬁl\% 98&@3‘21}{}6&( £ €bsop)

a white solid.” 1H NWR
5 SE)(dsl B 80 ddd, 1) 788, (1d)) 714*1) (d7 13 1.1) (ddiH) HMQ%D(é OBJ'H) 3.88

3.89 (s, 3 H 3.63-3.46 (m 4
(s, 3T %A‘fvz((ﬂ?}ib%lws mz (MH) 312, Exanple 72
2- (6- Met hyl am nopyri di n- 3-yl ) benzot hi azol e- 6- car boxami
de a) 2-Chloro-1, 3-benzothiazol e-6-carboxam de

——%ﬂgﬁéﬁo , 3- benzothiazole 6- car boxylic acid (100 nyg,
re mxted and
> W?P?‘PS%‘“EWF“%MW# AN RSV T The

ated under reduced pressure and the
n CHA 3 (3 niL). This solution
se/fo (ca. 7 Nin MeOH, 5 nL) at O
wald stirred at rt for 1 h before it

e m
To BP%]QE &%B(fﬁﬂt rﬁh%ﬁibe ndt?llaz‘gl%%blég mg, Sﬁisrrlljcgl)eand-rg—%ro%oug\/’?

methylpyridin-2-amine (112 mg, 0.60 mmol) were subjected to the procedure used for the

preparation of 2-(2-methoxypyrimidin-5-y1)-1,3-benzothiazole, with the following
exceptions: 5 mol% bis(tri-t-butylphosphine) palladium (0) was used and the reaction was
heated under argon at 170°C in a microwave oven for 30 min. The crude material was
purified by flash chromatography (Heptane/EtOAc 1 :1) to give the title compound (56 mg)
as a yellow solid. "H NMR § 8.62 (d, 1H)7.94 (dd, 1 H) 7.61 (s, 1 H) 7.47 (s, 1 H) 7.19
(9, 1 H) 6.57 (d, 1 H) 6.13 (s, 2 H) 2.85 (d, 3 H); MS m/z (M+H) 286.

Example 70
6-Methoxy-2-[5- (methylthio)pyridin-2-yl]-1,3-benzothiazole

RS Tava

6-Methoxy-1,3-benzothiazole (35 mg, 0.21 mmol) and 2-bromo-5-(methylthio)pyridine

(1.1 equiv) were reacted according to the procedure used for the preparation of 6-
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was partitioned between Et OAc and H2O. The aqueous

| ayer was extracted with Et OAc and the organi ¢ phase
woaso7ehsesead (Na2SO4) and concentrated to give t RETSEZ007/000068

product (77 ng) as a white solid. Ms mlz (M-H) 213,

(MH 211. b) tert-Butyl [5-9%-carbanoyl -

, 3~benzot hi azol - 2-yl ) pyri di n-2-yl ] net hyl car banate A

m xture of 2-chloro-1, 3-benzot hi azol e- 6- car boxamn de
m¢tiaxy2H S-QtriBforammtiy]) pyedin-Joyif] 3113 beﬁtzothlazole This gave the title

s BT s iiey SIS A ik o @b
5255, L9 Gl oy R B DL R BIE (b2
3 Hpad8 non (Mi-ki) 282 was filtered and the filtrate was

partitioned between Et OAc and H2O. The | ayers were
separated and the aqueous phase was extracted with

E}gg_r%ﬂ The conbi ned organi ¢ phases were dried (MSO4)
and concentrated. Flash chromatography (Heptane/Et QAc

6- M)@fnz 16-ggu'@lldh1el-glmdldm-3(y%1,ag)enad:hmznhl te solid.

i n- ) benzot hi azol e- 6- car boxam
B sti rred slurry of ter -butyl
y enz azol - 2-yl) pyridi n-2-
yIJrrethyI carbarrate (10 ng, 0.026 mmol) in DCM ( 1 nl)
Inwasicadded v ivete ddded - (dﬂﬂpﬂdp?ﬁdﬁlﬁ -9 @Gnethtdy-1 Bebenzothiazole (75
reaction mxture was stirred.at rt on. The sol vent was

MG\ Pay o TEODe W 645 ko gBd HY%?IE%%qﬁOéO 1k b3l the Fepetioupyes hspted in
a rhfé?m{zﬁi%'o%‘ﬁ a’lgﬁ)()@C thes hid IITﬁe E%%%%g pgcﬁi E@\gasaﬁlie?%d"gﬂﬁt\gashed

sol id. 8.74 (d,
a‘m—gndnngtﬂ)aﬂbl 36d dm:d 121|-El)de61,c@©r Oebr Plz(B[) to&ﬁe?th(e title 8éinpound (76

g3 e MR {HECROLPRMD B840} FB SARi Hbch D 787 (&

|
1 r*i7.§3 tlyﬂi f@s?dl g?i{)eﬁa@g_f‘gﬁ%*?oﬁ%@aﬁg%bl&% RRPESE2.11-1.98
(m;li4[HDeMEI lpi‘m(sMer)s/]z azide (2.76 niL, 12.8 mmol)

Example 72
2-(6-Methylaminopyridin-3-yl)benzothiazole-6-carboxamide
O

7 /
N \ N A\

a) 2-Chloro-1,3-benzothiazole-6-carboxamide
0]

S
H,N />—CI
N

2-Bromo-1,3-benzothiazole-6-carboxylic acid (100 mg, 0.39 mmol) and thionyl chloride (2

mL) were mixted and stirred at rt for 1 h then at 60 °C for 30 min. The mixture was
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were added to a sol ution of
2-brono-1, 3-benzot hi azol e- 6-carboxylic acid (3.0 g,
wa0@/ose0b) in tert-butanol (100 nL) and the reaTSEZ07/000068
m xture was stirred at 80 OC for 4 h. The sol vent was
evapor at ed under reduced pregsure and the residue was
subjected to flash chronmat ography (Heptane/Et OAc
gradient) to give tert-butyl
coficéntrstedumberTeheiRd Ridikae @hd t}ﬁ'ré@ﬁdéaﬁﬁfﬂﬁb
white solid. NB s 2 (WH) 329 331 PRolliy ¢ Hg% (3. This
solujon was dded firqm(l%g(ty B Y I)IaxﬁMf:@]H |5 mL) at 0 °C. The mixture was
hi | carb
stie RAERE TARSNE Foey PUbllal S ade AR e R s product
wak j)ﬁhmltmgad @I\Bébant(HA)c and d,0e The byttewlis layer was extracted with EtOAc

di.nmet h xabori nan-2-yl ) pyridi n-2-yl]
and el in BRI (06500 6nd Gonserafecior e fscprediot 77 me)
as%g\m%tg%&ﬁﬁﬂ&gﬁh/#@@ﬂm 913, (heupsgpar ation of tert-butyl
car barmyl -1, 3-benzot hi azol - 2-yl ) pyri di n-2-yl ] met hyl car
b) ;%7 ’%{% ﬁa?vehgl I}e 2 gﬁ%%l'} yl}pyl zcﬂp }-y meahylcariamate

2-(6 I\/bt hyl am nopyri di n- 3-yl ) benzot hi azol - 6- am ne
(ti®l e conpound) TFA (1.5nL) s added to a solution

of ert-butyl (5-{6-[(ter¥gbutoxycarbonyl)am no]-
“berz oth-&z0l - pyriditO2-yl ) net hyl carbamat e (40

zng 0{088 |mo))—i N5 nm) at 0 C and the

react iNegATxjure tirred at rt on. The sol vent was

evapor at ed under reduced pressure. Preparative HPLC of

A Ihﬁ;iﬁllrg Qﬁgﬁﬁﬁﬁ%@\?;%%&h{aﬂglk% Q&%H%g%&ﬂ% 0((7% %g:;@b;%@g@me%%utyl [5-

(- meial { Biegabosiganr Doy m—%ﬂ]n&t@ca@mm .15 69,5

mng%» Ph{%{wé&i”zgg@& @a n‘%’l éO 4mmo ) and 5@4 aq!vléz(?z)g (0.8 mfg in DMF (2

mli) Wah/lshﬂngd uridlef frgbRahg0 Ariop thy ThelFeadtior hbeie ofRiraRRld-8d e
tert - but oxycarbonyl)

apE tert- Butyl ng(-éqi\& 41

Tty %ﬁlﬁfﬁ eiwoen Ffeng aha ofhedayar§ pore saparated and the
aquébld BHaSY WaSERRERE Svith BtOAc. The combined organic phases were dried
(MgSO04) and concentrated. Flash chromatography (Heptane/EtOAc gradient) gave the

product (66 mg) as a white solid. MS m/z (M-H) 383.

¢) 2-(6-Methylaminopyridin-3-yl)benzothiazole-6-carboxamide (title compound)

To a stirred slurry of fert-butyl [5-(6-carbamoyl-1,3-benzothiazol-2-yl)pyridin-2-
yllmethylcarbamate (10 mg, 0.026 mmol) in DCM (1 mL) was added TFA (1 mL)
dropwise at 0 °C, and the reaction mixture was stirred at rt on. The solvent was evaporated
under reduced pressure. Preparative HPLC of the residue gave the title compound (6 mg)
as a white solid. "H NMR & 8.74 (d, 1H) 8.56 (s, 1H) 8.11-7.94 (m, 4H) 7.50~7.36 (m, 2H)
6.60 (d, 1H) 2.87 (d, 3H); MS m/z (M+H) 285.

Example 73
2-(6-Methylaminopyridin-3-yl)benzothiazol-6-amine
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NaH (95% 4.5 ng, 0.18 mmol) was added to a sol ution
of -butyl (5-{6-[(tertbutoxycarbonyl)

wamoTeRedop 3- benzot hi azol - 2-yl } pyri di n- 2-yl ) net hgir/sazdoanooscs
ate (66 ng, 0.14 mml) in DMF (2 nilL). The m xture was
cooled to O OC and Mel (10 mgyg O.16 nmol ) was added.
The reaction was stirred at rt on. Water was added and
the m xture was extracted with Et OAc (3x) The conbi ned

HQjganic phases were dried (MgSO ) and concentrat ed.

#1 ag#H chyomat ogr/apny ( Hept ane/ Et OAc gradi ent) gave the
pr og 60/ @s Vte solid. MSmz (MH) 471.

(b) N N

N- Met hyl - 2- (6- net hyl am nopyri di n- 3~yl ) benzot hi azol - 6-a
a) mmBu(i {2-beonwolipdumndjhibi-6-Bebybaniate
{6-](t eré}- but oxycar bonyl ) (net hyl ) am no] -

1, 3henzgf hi azol -2yl }pyridin-2- yl)nethyl carbanmate

was reacted according to the

priocedur e us Bpreparation of

2- (6- met hyl akg Aoy i di n- 3-yl ) benzot bi azol - 6- am ne.

This gave the title conmpound (20 ng) as a yell ow
Triethyilahing KNDRmAL, 83.9@nrhel) and-lipKerlpHodshorylkyidé (836 @l., 1218)mmol)

7.1 ) .00 (d, | 6..75 (dd, 1H) 6.55 (d,
qu?_&gcgglgé ag%lpngg oq7 Q;&roggoShﬁ(bgbpzq;lpwzoig(-ﬁga{bgglg}_ﬁqld @;«zép g A6
mr M5 R refrButdRlof CLO0SA) ﬁﬂ@fﬁ’feﬁ&iﬁ%ﬁt‘éﬁrg ?)a% WeedPat RBPPGE: £h. The

non-limting exanpl'es of conpound e I nvention.
solyret wisl ayap@riedphder resticedbpnssrurcandaheresisles wis sihjected to flash

o R el Bl BROSE ARRISRD SR et B Cispisat Mpgugthiazol
6-f parianentdl elpgraa taiviliiteablid. VIS en/p OG- UT) SR9.S330€T € t he sane

as those used for the preparation of the conpound
exanpl es herein. Precursor Exanple 1

b) ek B L ool UL 1]} 8oz BS B Sl

yl)@f-e{}{yioarha#&mt yl (di met hyl ) silyl]oxy}-I, 3-benzot hiazol - 2-
am ne

H O >L~
YOO
/4 /N
ol VA N
tert-Butyl (2-bromo-1,3-benzothiazol-6-yl)carbamate (100 mg, 0.30 mmol) and zert-butyl

[5-(5,5-dimethyl-1,3,2-dioxaborinan-2-yl)pyridin-2-ylJmethylcarbamate (0.146 g, 0.46

mmol) were subjected to the procedure used for the preparation of tert-butyl [5-(6-

carbamoyl-1,3-benzothiazol-2-yl)pyridin-2-yljmethylcarbamate. This gave the product
(110 mg) as a white solid. MS m/z (M-H) 455.

¢) 2-(6-Methylaminopyridin-3-yl)benzothiazol-6-amine (title compound)

TFA (1.5 mL) was added to a solution of ters-butyl (5-{6-[(tert-butoxycarbonyl)amino]-
1,3-benzothiazol-2-yl} pyridin-2-ylymethylcarbamate (40 mg, 0.088 mmol) in DCM (1.5
ml) at 0 °C and the reaction mixture was stirred at rt on. The solvent was evaporated under

reduced pressure. Preparative HPLC of the residue gave the title compound (12 mg) as a
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A sol ution of 2-am no-6-hydroxybenzot hi azole (5.00 g,

30.1 mol ), TBDMSA (5.40 g, 1.2 equiv) and imdazole
WO020078868001. 2 equiv) in DVF (160 m) was stirredTaE2007/000068

anbi ent tenperature for 16 h. The reaction m xture was

then partitioned between watjgf and et hyl acetate. The

aquous phase was extracted twice with ethyl acetate

and the conbi ned organics dried (I\/gSO4) and

white selRnHaMH 3 155 &% YY) 7§b‘€d& rl?%?ria k] g L7 E%g& (gﬁ’g?v 08 ¢s, 11

purified by silica
6.74 5k 15D 6¢55.(He Hilhha? Q-’tfﬁy#%{h% 83 &, éH);MSyn/e|(M+3{)c25g, (M-H) 255,
the title conmpound as a yellow sh solid. 1H NVR d 7.23
(br s, 2H 7.18 (d, IH 7.16 (d, IH 6.70 (dd, IH)
__mﬂa_es 9H) 0.16 (s, 6H; Ms mz (MrH) 281.(b)

rt.- but di net hyl oxy} - |
@%’i‘ﬁoﬁfm&&? I‘é‘“?@’ ‘g‘&’o}’ *G‘);Qgh wi—ﬁ]emm}en of 6-{[ter
l butyl (dimetiiyl)silyl]oxy}-I, 3-benzothi azol -2- ami ne

2.00 g, 7.13 mmol) and copper(ll)brom de (2.40 g, 1.5
5 ile, (70 s m), was added -butyl

equiv) in one portion. The
n allowed to come to ambient
tenperatu e and stfrred for another 5 h before

e O RN CN T S

yl)merthlyltdzéamombl ned organi cs were washed successively
with water and brine before drying (MgSO™) and
concentration in vacuo. The obtai ntjdécr ude product

thus o o|bt ai ned was purified gel
by b ("-hept ane: et hyl

ceta e) ti ‘ . title conpound as a
rred opl . .62 (d, IH 7.03 (dd,
IH) 0.96 (s, mz (M-H) 344, 346.

H) H) '
Ani di n- 3- 3-b h | -6-0l A
Nﬁl&»@é ;epréggifg, 9.1 ] g %}2@ Igvgl dc?éd tfoa solu’uone onfz t?itﬁt-blu?yzl %5 -{6- [8‘ert—
buto@%!&ﬂébﬁ;q?a@ﬁh@]y | ?S%ehé’dtﬁlgﬁ-}z ;l}p%rrﬁ%{]é%)%le?hzy Lepdndd (66%hg, 0.14
mmsl) (mmm(zo-nmmamm whs Soo2eddio@xabatdo\ a2, DABEbIN was
add ] 838% n%f' dlft qw g gous pot assi um
B4 TR R OF B Tlecitat Gn’ Waidrivaseod e miTHRS prapcizacted
with BASA &) The combined organic phases were dried (MgSO,) and concentrated.
Flash chromatography (Heptane/EtOAc gradient) gave the product (60 mg) as a white
solid. MS m/z (M+H) 471.

(b) N-Methyl-2-(6-methylaminopyridin-3-yl)benzothiazol-6-amine (title compound)
tert-Butyl (5-{6-[(tert-butoxycarbonyl)(methyl)amino}]-1,3 -benzothiazol-2-yl} pyridin-2-
ylmethylcarbamate (53 mg, 0.11 mmol) was reacted according to the procedure used for
the preparation of 2-(6-methylaminopyridin-3-yl)benzothiazol-6-amine. This gave the title
compound (20 mg) as a yellow solid. 'H NMR § 8.56 (d, 1H) 7.91 (dd, 1H) 7.63 (d, 1H)
7.12 (br q, 1H) 7.00 (d, 1H) 6.75 (dd, 1H) 6.55 (d, 1H) 5.99 (br g, 1H) 2.84 (d, 3H) 2.73 (4,
3H); MS m/z (M+H) 271.
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0.10 equiv) in DVF (6.0 m) was stirred at 80 OC under

argon for 2 h. The m xture was 0 then added to DCM
wO20/086800 dried (Na2SO4) and concentrated in patsa2007/000068

The crude thus obtained was purified by silica ge

chr omat ogr aphy by gradi ent gjaution (/?-heptane: et hyl

acetate) to yield 237 ng of the title conpound. 1H NWR

d 9.74 (s, IH 8.53 (d, IH 7.94 (dd, IH) 7.73 (d, IH
PreZurﬁe&Qm let) 2423 (Sdg) IH) 6.61 (s, 2H) 6.55 (d, IH);
BeIQW(fallqwa eRymiEy§ ncqru&mftrrgmaample,‘zm]f esappaynds of the invention. The

bel ?g{lﬁ@ﬁﬁ@f&%&%a&% e bl a0 s 2c @R £ thd bRpAARPYAYCIAethyl

labéled Eorapaunapyf thel inVeﬁiqd )l“hé gé?nebaﬂ mzathdals azel fobthelprérhvtion®f these
0. 73 mol : TBDI\/ISCI UI v). and i m dazol
pregursors figre the saragasit 9se.uﬁe n%(f*zprepw npf dhesiopprogpd gramples
her@gDi ent tenperature for 2 h. The reaction m xture was
then partitioned between water and ethyl acetate. The
aquous phase was extracted twice with ethyl acetate
and tége cg@i ned organics dried (MgSO4) and
Pre in vacuo. The crude product t hus obt ai ned
was purified by silica chromat o usi ng. a
SRt AR A b bepmehizol e V-2 ugingi ol d
200 nmg of the title conmpound as a white solid. 1H NWR
d 8.56 (d, IH 7.96 (dd, IH 7.80 (d, IH 7.54 (d, IH
698(dd IH 6.67 (s, 2H) 6.56 (d, IH 0.97 (s, 9H
2 .4s, 6H; M5 mz (MtH) 358. Precursor Exanple 2
?l(Et hoxymet h oxy)-1 , 3-benzot hi azol - 2-yl ]
Odl n-2-anmde Chl oromsthyl ethyl ether (0.24 nlL) was
i o a rapidly stirred solution of
QT NBL,benzot hi azol - 6-0l (0.319
g, 1.3 K2G@P8 (0.543 g) in DMF (10 nL) at O
C. The reaction was stirred at rt on. The m xture was

a) 6-{[tert-Butyl(dimethyl)silyl]oxy}-1,3-benzothiazol-2-amine

O S
T
N

A solution of 2-amino-6-hydroxybenzothiazole (5.00 g, 30.1 mmol), TBDMSCI (5.40 g,
1.2 equiv) and imidazole (2.46 g, 1.2 equiv) in DMF (160 ml) was stirred at ambient
temperature for 16 h. The reaction mixture was then partitioned between water and ethyl
acetate. The aquous phase was extracted twice with ethyl acetate and the combined
organics dried (MgSO4) and concentrated in vacuo. The crude product thus obtained was
purified by silica gel chromatography by gradient elution (n-heptane:ethyl acetate) to yield
3.0 g of the title compound as a yellowish solid. '"HNMR § 7.23 (brs, 2H) 7.18 (d, 1H)
7.16 (d, 1H) 6.70 (dd, 1H) 0.95 (s, 9H) 0.16 (s, 6H); MS m/z (M+H) 281.



10

15

20

25

concentrated under reduced pressure and the residue

was subjected to flash chromat ography (DCM MeOH 99: 1
wony@ms&poto yield the title conmpound (31 ng). PCHSKMR7/00068

8.57 (d, IH 7.97 (dd, IH 7.84 (d, IH 7.71 (d, IH

7.16 (dd, IH 6.66 (br s, 2t)36.56 (d, IH 5.30 (s,

2H) 3.69 (g, 2H) 1.15 (t, 3H); MS mz (MtH) 302, (MH)

300. 1"- | abel ed conmpound exanpl es Bel ow fol | ows

(b) 2OBrohio Y[t&g-bﬁm%}ze%ﬁ)szlﬂj”o@ﬁ!}]};%@},g&hg,golg he i nventi on,

The correspondi ng non-| abel €d anal ogs di splay an |1C50
0 ess than 2QuMin the conpetition binding assay
/FL%Lrlbed herein. n GExamrle 1 \ N Methyl -
32/(6 thhylan1no pyri di n-3-yl)-benzot hi azol - 6- ol
[L/é)l\/bt hyl -

1C fyl am no- pyri di n- 3-yl ) -benzot hi azol - 6- ol

C Br
2-[6- (Rethy no) pyridi n-3-yl]-1, 3-benzot hi azol - 6-0l,
prepared as described herein, was used as anal yti cal

ToR L8 8769 oA A0FRY o QLRI KRR HON 5 s BERORRL Lo

amaraRyPOigs @l13 gmraoi@ and @opOpuiEithemele@40 gbt dieneid) in metbhmile (70
14 t th 10% h

i} B e F R St S s LS SN Bropbapiog. LH 1ot g mixture

wad fRnaRo Wt dRE ARG 0 WaDidRR raftLHE AHA Birfe B ALRANG Bl HiBFore

containing 12 to produce Lnethyl i odi de (‘Larsen et
pargifioning betwera shater and efbyl acgtgt:WT 2 g|ueesgphapeiwaaerdepied vice with

T
ethg eanc‘é‘gagé{;ﬁ’gﬁké ?%Fﬁg#@ 9r ér \gfgxge a;ﬂh?cg%ggessﬁgly V%ﬁ‘l]")Jilter ;Ql%l brine
befbﬁﬂlrgunlgl (M SO, ) fad c[chéefritﬂatibly In(vacuo. The obtained crude product thus
obt@ t hyI Z‘ﬂgleél }D*/BQ% 28 ¢ o ?l%nzot o ?f(oglraf%péf u% !g? Lgpta?ne%%yl
[ t 2@ fs0

“‘*’fﬁé‘)%myg%d D e B SR, IR LR 7.62.4
1H)7108 (degtldt) O ZOEMITY) B2 (st 6D miz (M-+iihéd4Pdbe mat eri al

t hus obtained was purified by reversed phase HPLC,

usi ng a Waters m Bondapak

(c) 2-(6-Aminopyridin-3-yl)-1,3-benzothiazol-6-ol

HO S —
L
N \ N

A mixture of 2-bromo-6-{[fert-butyl(dimethyl)silyl]oxy}-1,3-benzothiazole (500 mg, 1.45
mmol), 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-amine (383 mg, 1.2
equiv), aqueous potassium carbonate (2.0 M, 2.9 ml, 4.0 equiv) and Pd(dppf)Cl; (119 mg,
0.10 equiv) in DMF (6.0 ml) was stirred at 80 °C under argon for 2 h. The mixture was
then added to DCM (100 ml), dried (Na,SO,) and concentrated in vacuo. The crude thus
obtained was purified by silica gel chromatography by gradient elution (nz-heptane:ethyl
acetate) to yield 237 mg of the title compound. "H NMR & 9.74 (s, 1H) 8.53 (d, 1H) 7.94
(dd, 1H) 7.73 (d, 1H) 7.35 (d, 1H) 6.93 (dd, 1H) 6.61 (s, 2H) 6.55 (d, 1H); MS m/z (M+H)
244.
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C- 18 colum (300 x 7.8 mm 10 mm) equi pped with a
UV-det ector (1=254nm and GM tube for radiation

wdev@osesom, enpl oyi ng CH3CN - agq. HCO2NH4 (0. 1RETR82009000068

v/v as the nobile phase at a flowate of 6 nm/mn.
Anal ysis of the obtained titi@ conpound reveal edan
i ncorporation yield of [1 1C] Mel of about 50% a
radi ochem cal purity of >99% and a specific

@ ﬁmg?@uwwméthﬂ,&%z 76 b enzBH 0B 2§Dy RKARLGES (title
coBposid)s. Met hyl ami no- - ryri di n- 3-yl ) - benzot hi azol - 6- ol

. |- :
A%%ﬂmé&%@naé?ﬁ@?‘é‘{‘% 15’3{13693%?%1“?%?156581&Z%Pf}% Q73 mrgoly
TRPMSCiEphg 11) equitiaind imidupcle (05! 10§, 1 Hequiv BREMIF (2.0 ml) was

t.i nyentian, are refe re to bel ow either by these nanes
SUge sﬂaﬁtrl@ﬁ]tw I [dhﬂhf] Jezolron MixRER wias thea|pprtitiphed between
wite dn@WtHY0a CeRAR THR AGudR hadtSH L &ﬁg@?&é&@%@%‘tﬁ%@&? TRRM0SS] the

and are referred to in-the text
combinied Qreagics drieé §eb0irrgdraneesirated B 1@+ PI1B (Cadeeudds thus

: i.Aaventi on re tested in.one or_several
o\ R RAER by L E DU SO S8 L 190 DS Bethanod
(96 medhidnt, a0 ylel 200G 25 FRIITICRBRGbiId &M Whikdidhg, Y& 5 8.56

gﬁ&fé)%?dg in 384-well FB filter plates using synthetic
(A DN A1) 780 3D [T By BIY @93 Eddol H6.63 K6, 2ED 61 56d(d, 1H) 0.97
roadioaloi . iooned) in phosphate buffer at
(S’p%gﬂg,@’gé}ﬂéggi ngzs%ﬂqj;%%@concent rati ons of
non-radi oacti ve conpounds originally dissolved in

pr VB0, pIhe bindi ng mi xture was incubated for 30 min at
ture, followed by vacuumfiltration, and
5- Bexyaivihly)-a,3Ve i LW R Sia b link Tri t on- XI OO,
[gé(;mti ['lati or){bffui dﬁ&aggh{l%ezr@a tled\rmg(%%lgéto t he
Seob ] efihter plate, and the activity
: 0 i d ([3H PI B or another
3H abel ed rlagi gd \as /freasleed using 1450

Chloromethy! ethyl ether (0.24 mL) was added in one portion to a rapidly stitred solution
of 2-(6-aminopyridin-3-yl)-1,3-benzothiazol-6-ol (0.319 g, 1.31 mmol) and K,COs (0.543
g) in DMF (10 mL) at 0 °C. The reaction was stirred at rt on. The mixture was
concentrated under reduced pressure and the residue was subjected to flash
chromatography (DCM/MeOH 99:1 — 95:5) to yield the title compound (31 mg). 'H
NMR § 8.57 (d, 1H) 7.97 (dd, 1H) 7.84 (d, 1H) 7.71 (d, 1H) 7.16 (dd, 1H) 6.66 (br s, 2H)
6.56 (d, 1H) 5.30 (s, 2H) 3.69 (q, 2H) 1.15 (t, 3H); MS m/z (M+H) 302, (M-H) 300.
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Di ssoci ati on experinents Di ssociation experinments were

performed in 96-well polypropyl ene deep well plates. 2
waihdTosesno synt hetic Ab 1-40 fibrils in phospharteTrisatdoenoooss

pH 7.5, or buffer alone as control, was incubated wth

9 nMof a 3H 1 abel ed radioligsnd of the present

invention for 4 h at roomtenperature. D ssociation

was started at different time points, by the addition
“@ﬂamtedeﬂ@bumbéxu@wgf a non-1| abel ed conpound of the

resent invention, or a reference conpound (10 mM, in
Belowfolases nog-lapibiap raneplefst efgompounds of th: inVergion. The corresponding

i 0 -40 fibrils. at
nopAheRatina i HisBhy ot 0B 08 bst e ABln i Sl Pipding ossay
desdribed héielrt.r ati on in a Brandel apparatus using a wash

buffer containing 0.1 % Triton-X100. In vivo rat brain

entry studies Brain exposure after i.v adm nistration
U aggleer M ned in rat brains using cassette dosing.

Four djfferent conpounds were dosed fol|lowed by plasma
[Naerhpr at h2 <eriisthylgmino-(%yrislird3-30)-bennethiasoled-dler t he

dosing. 2 to 30 mn brain concentration ratios, and

percentage of total of injected dose after 2 mns
>vaound in brain, were cal cul ated. The conpound

gacentrations vvere[ﬂdeterm,ned by analygis of protein

Prieti pi tat ed_pl asmal $HEEYES0HEH ever s d-gRase |iquid

chrgupl ed fo a electrgspray H

spect#omet ek-n Bi ndi ng to anyl oi d pl aques i %N\
1

/
post - nortem human AD brains and transenic m cetbrarns

C-H
Sl i de-nounted brain sections (10 nm) from APP/ PS1 H H
transgenic mce were col |l egted at; the | evel of the
| at er glo septum (bregna + 0.9 »see Ri nos and
Franklizrc 2QQd).. Human corti ect S KC7_ nmm) from
two AD patients—and 1 control subject vver,_qe\Hgbt ai ned

froma Dutch tissue @WK‘ I_11Segcz_t i ons were pr ei_ncubat eo_l

for 30 minutes at robm T EmTEr &M EER-PEYNAN-BepsoLiargeg-o

(pH
Unlabeled 2-[6-(methylamino)pyridin-3-yl]-1,3-benzothiazol-6-ol, prepared as described
herein, was used as analytical reference and standard. Other chemicals and reagents used
were obtained from commercial sources and were of analytical grade. [''C]methane was
obtained via the 14N(p,oc)”C reaction on nitrogen with 10% hydrogen, with 18 MeV
protons using a GEMS PET trace cyclotron. The [”C]methane was passed through a
heated column containing I, to produce [*'C]methyl iodide (Larsen et al. Appl. Radiat.
Isot. 1997, 48, 153 and Sandell ez al J. Labelled Compd Radiopharm. 2000, 43, 331). The
generated [''C]Mel was trapped at 1t in a vessel containing 5-(6-{[tert-
butyl(dimethyl)silyl]oxy}-1,3-benzothiazol-2-y1)pyridin-2-amine (2.5mg), DMSO (300ul)
and KOH (10mg). The reaction mixture was then heated at 125°C for Smin., followed by
removal of the TBDMS-group by treatment with water (200 pl) at rt for 2 min. The crude
material thus obtained was purified by reversed phase HPLC, using a Waters u-Bondapak
C-18 column (300 x 7.8 mm, 10 mm) equipped with a UV-detector (A=254nm) and GM
tube for radiation detection, employing CH3;CN - aq. HCO,NH, (0.1M) 30:70 v/v as the

mobile phase at a flowrate of 6 ml/min. Analysis of the obtained title compound revealed
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7.4) in the presence or absence of 1 nmM PIB. Sections
were transferred to buffer containing tritiuml abel ed

woaogmaesdo (1 nM with or without PIB (1 nM) aRrdT/SE2007/000068
i ncubated for30 m nutes at room tenperature.
I ncubation was term nated byo8 consecutive 10 m nute
rinses in buffer (10C) followed by a rapid rinse in
distilled water (10C). Sections were air dried in

an fokompbratibn Fididof [ X]VRd os &t S0%, ARidehasich oty b ﬂ»@%, and a
standards, (Anersham m croscal es-3H) wer e apposed t

spegifisd B?Wgéoﬁﬁ%@e@ 1(1F319}|) in a cassette and exposed
overni ght. The follow ng norning, the imge pl ates
were processed with a Fuji phospoi mager (BAS 2500)

si.ng BAS Reader software. The resulting i mage was
Mi&mi&mpl% TIF Lorrmt usi ng Ai da soft\f/vare opti ni zed
Ve R BB b ) Sen e el bR g 1

mefByEBC]- 2Eésnﬂétﬂﬁmhmo$ﬂdﬁﬁé-ymé%§otﬁfa%l% af (“"i‘f—EﬁzQHﬂQ YQoth

adm nistration in-vivo Nave, awake m ce
comprmdanifibel preseht imtentiorg ram;sfeyred é bdled evther Hyfthesteajahleyen by

ralM t j,t her tritiumlabel ed conpound of the present
[%1&%«& C? %%Jé\zﬁﬁ? b FeFRSItEBlE) Eop P@&r@f@@n@m@mxa ughdzps
[ f t. ani pal s
colFahem ﬁﬁwgﬁégfﬁer}?.fe?égm‘ﬁﬁﬁ@. 5 Bl g R
corclepapirigaiaptbst wenty m nutes after conpound

admnistration ( 1 nG ). In another typesofsy
experl ment mce re given 1 nC of a co oynd and

st z nd d'éQ ed a t| dl nt of
Q,or it es after Bra| ns were
rermve and rozen Wi th pond&ren dr ce Bra| ns were

sectionedB(10 nm) in the coronal gi@pe at the level of
the striatumwi th a cryostat, thavvm)unted ont o
superfrost mcroscope gl ||qies and air-dried. Methods
desi gned to optim ze t he/i magi ng of bound |igand after
in vink .e--- p$.Strathon yer e t hereafter enpl oyed. To
sel ecti ..‘@ ﬁund radi oactivity |evels,

one- hal f e sE |osvvere rinsed (3 X 10 m nutes)
in cold (1C) Tregisbuf fer (50 ni M pH7. 4)

Compounds of the present invention were tested in one or several of the following

assays/experiments/studies:

Competition binding assay

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

water. Sections were then air dried in front of a fan.
weizoe@desas wel | as unrinsed sections and triti BAT/SE2007/000068

standards were exposed to phosphoi nage plates (Fuji).

Phosphoi mage plates were prggessed with a Fujifilm

BAS- 2500 phosphoi nager using BAS Reader software. PET

studi es in non-human primtes The nonkey PET study .

aimed to assess and conpare a [11C]-| abel ] ed conpound
filtef platej andithvativitpof the HolidjeRiaRinggaiatigan ((HAPIB s andther *H-

brain_availability, non-specific bln%@ t hebr ai n,
labgled radigjigapdiasaneasiied weing d 45@ Misopeie Hﬂg%% Imer.

expl oration of regional differences in uptake. Five

brain PET nmeasurenents were perfornmed in three nonkeys
DiktbeslioRnestihessa. |n each PET-neasurenent a sterile

physi ol ogli cal phosphate buffer (pH = 7.4) solution
DissocibtioméxpgriBeats SvehBoprvimed irh¥-wall palygloply ebe Heapdwell plates. 2 pM

huin BIBBGEAR 11l TR TR ko pBiG DROEE DT et BT plag B8 ¢Gifrol, was
incaf&2d gzﬁp\g‘ Or%\/lf %a?f é%l%ﬁ%&ﬂ?l}gﬁéeﬂfdtof e r‘FP rEsEnfAléntion fgr 4 h at room

acqui brai n was neasure

terf¥tinRUD S at fodrw Jtamied ut Eiffereétime pdib(s] bBY BrernedRioh@fantqual
was performed in the first nonkey. In the other two

vohm«efwsma-lfdwl@] compleand efithe praseni iy eation, |9 a pefereapg compound (10

o e%%g]?&%s‘@ . Hr]}le aﬁ?{?belg_g %‘a ét{s,ﬁH 2& ag%er el Oﬁ.{:‘[lVly?\;a 2111 bound to the A[3.

1 M‘Wﬁ? Bt th@ e PdftHARE ub o8 GHds Ql@fécﬁé@%n FBOA 1% aﬁ’er'ﬁltrﬁgﬁ ina

nmeasurenents were evaluated with respect to the
Brandekbappatatus usingauwash Hufier cdntaindngl0d Briaiton-edpPessed as
percent injected radioactivity dose. \Wole body
PET- neasur enent was perfornmed in one nonkey. A sterile
[ phate buffer (pH = 7.4) solution
Inegﬁ?ﬁ%?’%ﬁ% B [11C]PIB in the first

Brﬂiﬁ%&ﬁés@fﬁi‘dﬁer i.2admistiBean &fas detbfnitdd inabebraid usiogpassete dosing.
of the present invention in the second neasurenent,
Fowndiffergnbeareppuads wetgsloge! followedby plesina ged hramﬁ@mpézng at2 and 30

bt S B S B LR 503 g g o

1nJQ@cE<YV3@§3 after 2 mins found in brain, were calculated. The compound concentrations

were determined by analysis of protein precipitated plasma samples by reversed-phase

liquid chromatography coupled to a electrospray tandem mass spectrometer.

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

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

Dutch tissue bank.

Sections were preincubated for 30 minutes at room temperature in 50 mM Tris HCI (pH
7.4) in the presence or absence of 1 pM PIB. Sections were transferred to buffer
containing tritium-labeled compound (1 nM) with or without PIB (1 pM) and incubated for
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radi ol igand injections was 2 h. PET nmeasurenments were

assessed visually by creating planar maxi mumintensity
wonroe)7estdoon | mages of decay uncorrected data ardTEE307/000068

converting decay corrected i mages to ones contai ni ng

parts-per-mllion (ppm valueg of the total injected

radi oactivity. Biological Exanple 1 Characterization

of specific binding of novel heteroaryl substituted

benzot hi azol e derivatives to Ab anyloid fibrils in
30minvtes Speemfterapasitienilngpbatien Wes ierminated by é@@n&ﬁcn@vq YY) minute

nkSon SAARES L0 BT TS oAl R L g v

dribd & HehtloPHleR] BHas sre@t%ﬂ%lah e f &mm@e%aﬁlhe

present i1nvention are In Tabl e Res
mi¢metalesi- ) vate apposddrto Ipboe[p&bl]rﬁ%igB plessgHgji) inaroasssiteignd exposed
concentration of non-I| abel ed corrpounds) fromtypical
ovwﬁbé Temfodlewing ragiping the ipageplater werpumpeastsd With £l e

sodsaplsfess B RS e 0 iRYe SEETRFEL bbb eRallhgimase vas

cofkRirted @ TR PtmAtRinR AL Bl Y IPib @R AWREEABSRPhotoshop (v 8.0) and
conducted. Such results, froma typical conpetition

quattifibyl usimg dergevp (W) e Datawétie glatistic@lly RhdByzeddising Excel.
2-[6- (et hyl anii no) pyridin-3-yl]-1,3-benzothi azol - 6- ol
(a novel conpound of the present invention) both
.0 371 - 2- - .. .. .
Blmern{/ IA'}e}d/P[S’NnJS%JE%m {/z; )c‘-g”&é‘g”?gtgﬁf”é”’z’%‘f@é’.ﬁé%ﬂi%
NadHd; hahled raite mmsltminedf anldigirpleasght infuded oiaithdthil vERewith either a
bi ndi n e
tritiuny ﬂa-bSI%Q]CDQPQ@WtWﬁ/IPTQWh B pRiiqng P Bitipn) labded wsiftreaeeol -
a e.32) tao Abl-40 fibril was . reversi.bl e
cofigodi HENRR) Grity o 8o Serrimiin B ol Wt rinidty
an@s?&%‘ﬁﬁéd Mtﬁ%oﬂﬁofﬁ@éﬁcﬁd&a ﬁ@&ﬂ tGretty rhirRds 2RQRbAIPBEM Of S

exenplified conmpounds of t he preSent |nvent|on when
admimstration (1 mCi). In another type of experiment, mice were given 1 mCi of a

compound and were anesthetized and decapitated at a timepoint of 20, 40 or 80 minutes
after administration. Brains were removed and frozen with powdered dry ice. Brains were .
sectioned (10 pm) in the coronal plane at the level of the striatum with a cryostat, thaw-
mounted onto superfrost microscope slides and air-dried.

Methods designed to optimize the imaging of bound ligand after in vivo administration
were thereafter employed. To selectively reduce unbound radioactivity levels, one-half of
the sections were rinsed (3 X 10 minutes) in cold (1°C) Tris buffer (50 mM, pH7.4)
followed by a rapid rinse in cold (1°C) deionized water. Sections were then air dried in
front of a fan. Rinsed as well as unrinsed sections and tritium standards were exposed to
phosphoimage plates (Fuji). Phosphoimage plates were processed with a Fujifilm BAS-
2500 phosphoimager using BAS Reader software.

PET studies in non-human primates

The monkey PET study aimed to assess and compare a [!!C]-labelled compound of this

invention to [**C]PIB regarding measures of brain availability, non-specific binding in the
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the cometion bindin assa . Biological Exanple 2 In

vivo rat brain entry study Wth reference to figure 4,
woORo@wasedoe seen t hat PCT/SE2007/000068

2-[6- (et hyl am no) pyridin-3-yl]-1,3- benzothi azol -6-0

(exampl e 27), a conpound of iipbe present invention,

enters the rat brainquickly with an uptake value of 1

% of the injected dose at the 2 min tine point, and

brath,8ticte b3l tlbdisthibatiod, @limHadbh add i &F r@%lgndpdm’etr@nces in
to 30 minute brain concentration ratio of >

upfake.Jityasbrindth T measermesonerc pgrfosopet inrdene monkeyswnderanesthesia,

In %&? gﬁq}?&e%ﬁﬁéﬁﬁ]&% g)s%gi?el @y‘sﬂ&&ogﬁa | nosstpﬁﬁe buiffer (pH = 7.4) solution
contaﬁmgemﬁﬁ MBa:;m'ﬂ eitfiercd [ (]slabetiell ueRPodRl ofERIERAEhSG]) or [''cIpIB,

%Pla%%ﬁa 4%"%5%’?1!@1%'?@ lrﬂeHE{(ﬁﬁﬁ a 29?4& éﬁ@%e%&&%ﬁ%%%wous start
of PETf%iaPaoa%ﬁﬁEftitoﬁn Hi%ht?uvﬁfg%ﬁ BRir&ad hx%%réd%%ﬂh@i%uﬁ?%{% minutes.

and aged PP/PS transgenic mce were stal ne
Orly [/ GIPIB measurement was performed in the first monkey. In the other two monkeys

« G ERIaoPl ettt B Bl ekt Bt sl RIS was

adinirAfege i £ sulRe@lentABRFINTGt. TR HRIEBRVERNEd DL AHIIGBStions was
known to cause AD. In APP/PSI nouse brain sections and

apprﬁx%wﬁig@p@qug@per%\y@rp sHajuatpd withgespect to the time-activity curve for

%8§ﬁiﬁgﬁﬁ%§¥ ensé%%gkghg<%&J%H8§%gtgg?ﬁ0| 6- ol

Whols bmstEETD-madsmgmmatphﬁhdead ohy mbnkdyt. Bl Herilk @hysmloglcal
cortical

tter regi.ons_ of hu
ph3REE bt e ) SPLh chbbiina Db Mot P v Fes
me‘é@\ﬁeﬁdéﬁ' Rdes7a0@igTt [HCWE&I) ohda dF {hfeiﬁé%eﬁﬁ%n'ﬂ@ﬂ in the
The diffuse Iabellng was confi dto

seqoag ImsAsIroRentewes iingted as abelup Illliq a@ultabb@h jomgr acremiod obé seconds

Wil S P PR PR TR B AP RERIBRR LhrsimBbagprecn

radioitpahd hffjddtiBnd azbet hNBET measurements were assessed visually by creating

planar maximum intensity projection images of decay uncorrected data and also converting
decay corrected images to ones containing parts-per-million (ppm) values of the total

injected radioactivity.

Biological Example 1

Characterization of specific binding of novel heteroaryl substituted benzothiazole
derivatives to Ap amyloid fibrils in vitro

Specific bindning was determined according to the competition binding assay described
herein. The determined ICsy’s in the competion binding assays (using [°H]PIB as
radioligand) of 5 compounds of the present invention are shown in Table 1. Results
(activity of remaining [*HJPIB versus increasing concentration of non-labeled compounds)
from typical competion assay experiments are exemplified in Figure 1. In a similar way,
competition studies with *H-labeled heteroaryl substituted benzthiazole derivates of the

present invention were also conducted. Such results, from a typical competition study, are
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15

were quantified in gray and white matter regions of
human cortical sections. Specific binding was

wdebt@rosssoed by subtracting binding in tissues PCT/SE2007/000068
co-exposed to 1 mM PIB. Analysis of these data showed
that specific [ - / 110
>i /- 3H3] - 2- (6- et hyl am no- pyri dm 3-
yl ) -benzot hi azol - 6-0l binding | evels in superficial

)%ﬁnaﬁf@c%ef{aéﬁ? Bi PG S enaiomironsr O PyB- L bensothizol 6.0l o
et itoun 31 E’f‘*ef?%ﬂé%%ﬁé@%gﬁﬂ LA S hE

metylapao-fyiridild3-H0L biizolres Ml faHlbeled
7~ BHB] - 215 (6. rre?%;l S naore, Glan_ L ye§ compound of the present

inyRatignk ﬁhabmdmeng ||[N+naamlerF lﬁlg]u é@nlleﬂlytam“p@pf ls%dckl)lhch -y ®8fzothiazol-6-
XPOS urther analysis o abeling in
ol ‘ii%gﬂpf?di%t) % L‘ﬁgﬂ“f) fg’éﬂls » W3y BFVETsgle gy ) sadeat fromethe dissacidhionr
arge differences between [ -ne
expgélﬁ%gh}égﬁ@f{e@{ﬁgﬁigﬁkam no- pyridi n-3-yl)-benzot hi azol -
6-ol and[3H PIB in the ratio of total binding conpared

to nonspem f.ic_ binding %BJV- >/ - 3H3] - 2-
Tabde FdEhyy eiainest ‘Efy5( exemplified cympermgs phithe podse-invention when run in

thélggln_zp%ngingﬁldﬁllg a’ssay 48:1). A represenative exanple of
NA . . .
IHI}=2-6—Het-hytari-he %MPH": }?SQK’BM) - benzot hi azol - 6-

_YI'OI_D_] Zz 0 |||.,L||_y aATTT Tt

ol (right hand pi ctures) and [3H PIB (left hand
oi d pllaques | n human AD brain
g“@%hoxy f% E?nﬁﬁrﬁg?ﬁogz QSILH of | APB/ P$ 1sgrahsgenic nice
BWEF pictures), js shown in Fjgure 5.
Bi ol ogi cal Exanple 4 Binding off [3H AZAD i n APP/ PS1
—Mouse-Brain after Conpound Administration In Vivo The
in vivo binding properties of [[3H] AZAD, a conpound of
2[B%tl@'leﬂ§|%ﬁfmdms/ bon (exanple|32), was explored in
behddtHfazE6P! € vvl9 'speci al r&l eyvané® tp PET i naging
nmet hods in a transgenic |nouse nodel (APP/ PS 1)
engineered to overproduce human anyl oj d- b.

2-(6-Methoxypyridin-3-y)-1,3-

benzothiazole-6-carboxamide 9 170
2-6-(4-MethyIpiperazin-1-yl)pyridin-3-yl]- 5 1
1,3-benzothiazol-6-ol Acetate 7
N-{2-{6-(4-MethylIpiperazin-1-y)pyridin-3-ylJ-

pip yhpy Yl 45 186

1,3-benzothiazol-6-ylJacetamide

Biological Example 2

In vivo rat brain entry study
With reference to figure 4, it can be seen that 2-[6-(methylamino)pyridin-3-y1]-1,3-

benzothiazol-6-ol (example 27), a compound of the present invention, enters the rat brain
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In one experinment the in vivo properties of [3H AZAD

were directly conpared with those of [3H PIB: After
wadomi7gedon at i on, foll owed by decapitation 20 nmPAUSES007/000068

thereafter, both [3H AZAD and [3H| PIB | abel ed corti cal

structures (Figure 6), whichibased on their size and

di stribution resenbl e the appearance of anyloid

pl aques | abel ed i mmunohi stochem cally with anyloid-b

antibodies (Klunk et al. J. Neurosci. 2005, 25,
quieklyoth arpapirke el Bi%h of fig iniedted dosedt thst2 mingime point, and clears

rrf iy R B 42l B bt BB ot -1
Thé fbsﬁﬁgﬁ&ﬁ&h&éﬂﬁé%ﬁtﬁng)éiﬁéﬁhieh?{ nﬁf uilfePthe ¥Bhé Eém%@gr %&h PIB

the striatumwere nore heavily |abeled wth |
instelad 0f {4 [6-GmpBiasitidpynidini3ad pdl, 3esnvethiazel s6-oInistineludeslefor
tissue. In brain areas rich in gray matter such as the
comparisgp (FiWs s peci fi ¢ bi ndi ng was general |y | ower than
in white matter regions for both conpounds, and in
unrinsed tissue, did not differ significantly between
Bidlbgicsl @xpaphds. However, whil e nonspecific binding was
not significantly reduced in rinsed tissues fromm ce
Binglipg fo poplofdl plagnesingiost-aroetesn hinmhn iAD braiys med trangenic mice
striatum.,. the i.n vitr | nSe proc i d reduce
Po @ﬁ?ﬁ%@ﬁaf? GSp RO A P df@?@gﬁ’%ﬁﬁﬁgﬁwgﬁmﬁwg&aw‘fre
S S TP ST LSk A ol (xample
32ndhe pEETHS lompuskiii ubientlinzgeniamobiélgbabidifiasvoe iatanafent
AZADr egar dl ess of rinse condition. Furthernore,

mu\%]ﬁiorl% e forfapse ADrInSRP/RAL monse brairsgetinas pyd s usean opetical

ks I f ] i Pl.B, i
el BB O S LB o o o
labelall erssetbfe plgpRsl ph HotiNERués) bRIUAE WA kiteRFRON0 div BB m

,6; F=I 07.8). The ratio of the corti cal pl aque
suplefiyad!igney mitjar degionsyofhhman cedicalfsecitms alenseease plaqud kabeling in

both [ 3H] PI d.[3 AD L. d [ L I
Sre RSt P Pl A2l R CEOHE eqyRrrRt e B Gl voneb e was
BSOS Bl DRI hE B ISP RLOd ARl
of the bupeafiicialgrasnegionk.ust rati ng [ H AZAD

[N-Methyl-"H3]-2~(6-methylamino-pyridin-3-yl)-benzothiazol-6-0l and [PHJPIB labeling
were quantified in gray and white matter regions of human cortical sections. Specific
binding was determined by subtracting binding in tissues co-exposed to 1 uM PIB.
Analysis of these data showed that specific [N—mez‘hyl—ng]-2-(6-methylamin0-pyridin-3-
yD-benzothiazol-6-ol binding levels in superficial gray layers of human cortex was
approximately 40% greater than binding observed with ["HJPIB (p = 0.0033, t=4.13;
Student’s t-test). This difference was attributed to the substantially reduced levels of
nonspecific binding observed in [N—methyl—3H3]—2-(6—meﬂ1ylamino—pyridin—3-yl)-
benzothiazol-6-ol labeled tissues compared to those exposed to [°H]PIB. Further analysis
of labeling in superficial cortical layers of tissue treated with or without PIB revealed large

differences between [N—methyZ-SHg]-2-(6-methy1amino-pyridin—3-yl)-benzothiazol—6—ol and



10

15

20

25

30

bi nding in APP/ PS1 transgeni c nouse brain sections 20,

40 and 80 mnutes after adm nistration are shown in
woigursc90 One-way ANOVA of cortical plaque | aberiSEgnormoooss

rinsed tissue at different exposure intervals (figure

10) showed that [3H] AZAD bi rideng was hi ghest at 20

m nutes and declined such that |evels were barely

detectable after 80 m nutes (p=0.0424; df=2,5; F=I

3}8 i}g). In addition to [ 3H AZAD cortical plaque 3
[HIRER I thg ratioidetal biadisg cpmpare tq rapspesifigbipring (&V-rede-"Hs]-2-
OJTPAT Qi de, 8o measir e of -
(6B R TP B R e 840 0 A TRB T SR Apopresenative
exin@plalof [Mﬂie@%‘l—@]!{}gl-i- -h@th§ latniAd-pPHidih SLANbe S HRRSAM-B-0l fright hand
intervals showed that |evels decreased significantly
pictures)tnad GEFIRIB (eft bandpipusas) binding o amethid plaiqeseh hewtn AD brain
exposure duratiqn, p=0.0063; df=2,6; F=I 3.26) . )
(ulﬁieg%g‘&f% anéﬁg r%E’EéP $ tpiofeetid e drdin (lﬁﬁ/ﬁkwmwi ig phewvn in
Fi%ﬂé’ se of total brain radioactivity reflects the
vailability of the ligand in the target organ. For
reference radioligands, e.g. [p Clracl opride, the

fraction of the total injected radioactivity present
BiglagictldiNammiart during the first 5-10 nmin is usually

.above. . b2% [1.1 i .ent.ered brai d t he .
B ORESE FE Azl it P PR AER ik M Ebpdigind Aifibnlsbiation
vibgdi oactivity (Figure 12). Brain uptake of [1 1C] AZAD
peaked in the first mnute after injection surpassing
The lravive binfihg Gl seBiastof] A Zeted | acohipmendof the preRemtiiivention

con e%rati on of [11C] AZAD thereafter declined rapidly
(@M 19nees Cokeehiyhisiespurssitorperkislevend 1 B Bimagpg

it ARl osBEIaN 8httlyfle 00 o B,
amylvig-pexanpl e, no conparison could be nmade between [1

1C] AZAD and [11C]PIB with r%gard to their in vivo
In ppeepaimentdhe ot 6y Broperties of [SAMAY.AD avpre direcTiyeobpaied with those

of BRI Arte b e BEr P TR drge g PR Tuyio Eigeaite, Botn
[3}§mm§r_{d [3Hm_§qa1£él&ﬁédt?9§al SHRAGES (FiARE 6), WHR Wl S0 E T Size

rain tissue In primte
and distribution resemble the appearance of amyloid plaques labeled

immunohistochemically with amyloid-p antibodies (Klunk et al. J. Neurosci. 2005, 25,
10598). Background binding levels (quantified in Figure 7), especially in white matter
tracts such as the corpus callosum and anterjor commissure, but also in regions composed
primarily of gray matter such as the striatum were more heavily labeled with [’H]PIB than
with PHJAZAD in rinsed as well as in unrinsed tissue. In brain areas rich in gray matter
such as the striatum, nonspecific binding was generally lower than in white matter regions
for both compounds, and in unrinsed tissue, did not differ significantly between the
compounds. However, while nonspecific binding was not significantly reduced in rinsed
tissues from mice given [*H]PIB in brain areas rich in gray matter (striatum), the in vitro
rinse procedure did reduce nonspecific [PHJAZAD binding by 78.5% (Ligand x Rinse
interaction: p<0.0001; df=1,6; F=72.72). In white matter regions, exemplified by the
corpus callosum, nonspecific ["H]PIB binding was higher than that of "HJAZAD
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and has significantly |ower unspecific binding as

conpared to [11C]J]PIB at tine points of relevance for
weOeRlydstseat i on of amnyl oi d pl aques. Whol e body PET/SE2007/000068

nmeasurenents were perforned to investigate and conpare

t he peripheral distributioniasd elimnation routes of

[1 1C]AZAD and [1 1C]PIB. As can be seen in Figure 14

and 15, the two ligands have simlar elimnation

routes consisting of urinary excretion and

regoediess 9f Flrlﬁeaﬁ‘royd%l@l%r Eurtpmore, Wile tpowwiteaiinsgiveasroaly watginally

o3 B P BRI T TR 58 o8z
lev@lsdn cbﬂpﬁgéalléﬁmﬂ PG R R intWAS AL pY evY; abllé] ﬂﬁ@xj‘a'ﬁfhe

faster elimnation and | ower non-&limnatory
ratianfdghe chirtigpd platiiohbelsngodivided h}dﬂtemréaldfebﬂéﬁneidmﬁaiefor both

ble radi f f
[I{]ﬁw d%& é?el raél@g g’l%ﬁu%r ?eéﬂglkﬁfra?@ ﬁl é’at“fll ﬁgﬁ%a ¢ tﬁiy gSr e 1.
PLB ;
A éé%ﬁ&’é)é)\én&exé’fé@&sé hhoinfloohREBE AR SELL LRt PrIAZAD

I NCr ea COI’]CGI’] Ion O

at (i begnts oamnntd"[) quiPEiThﬁla@fn@Sﬁﬁioréde‘%ﬂhé st SIPRIAZAD
2-[6- (et hyl am no)pyridin-3-yl]-1,3-benzothi azol -6- ol
bn{d@;g inAHP/PY ﬁr@s@pt@c m@u:(ed:rmtsh@)cyls 20,340 and 80 minutes after

N 2- ne [exa
R i B S P
r1n[§&f tis‘élhée a S(ffeferﬁ‘ékbd/sﬂ%_ Qﬁerx?ﬁ%/ n]gj) ggc;\?reél that "HJAZAD binding
waS ighyste2l mmmxtamﬂ dSelied (seo&ﬂiw)d leve3§2\)ver¢efafisll% déteaiasiiago

a_non- | abel

t ed
iS¢t S ea i diin onl Hﬂf?xlé@gqoétlcal plue g

zot hi.
woifl fL‘ﬁ"é‘i%"g’}%Vg@“‘“ AT bE% gl Mo oot E BAR SR of
nofipselfio Gibelisafigufd LYI Evd-wisX ANDIVEA f tofal @Iacﬁéﬁﬁv@ 1e9€ls at
experinment: Dissociation of [N nethyl-3H']-
different exposure intervals showed that levels decreased 51gn1ﬁcant1y as the duration of

exposure increased (main effect of exposure duration, p=0.0063; df=2,6; F=13.26)

Biological Example 5

PET studies in monkey

The time course of total brain radioactivity reflects the availability of the ligand in the
target organ. For reference radioligands, e.g. [HC]raclopride, the fraction of the total
injected radioactivity present in the brain during the first 5-10 min is usually above 1-2%.
["'C]AZAD rapidly entered brain and the exposure was about 1-3% of total injected
radioactivity (Figure 12). Brain uptake of [”C]AZAD peaked in the first minute after
injection surpassing that of [''CJPIB at this early time point. Brain concentration of
['C]AZAD thereafter declined rapidly with lower concentrations as compared to ['!C]PIB
at all time points. Because of lack of specific binding sites, i.e. amyloid plaques, in the
studied monkeys in this example, no comparison could be made between [”C]AZAD and
['CIPIB with regard to their in vivo binding characteristics to such plaques. The brain

uptake in this experiment is, however, illustrative of and reflects unspecific binding (Figure
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met hyl am no- pyri di n- 3-yl ) - benzot hi azol - 6- ol (exanple

32) fromAbl-40 fibrils over tine.Figure 4. Brain and
wohewmasswoncentrati on at 2 and 30 m nutes aft ePCI/SE2007/000068

adm nistration in rat of PIB (upper graph "A"), and

2-[6- (et hyl am no) pyridin-31y4] -1 33-benzot hi azol - 6- ol

(I ower graph "B"), a conmpound of the present

i ntervention (exanple 27). Figure 5. Exanple of

nyl oi d bi ndi ng post nortemin human brain tissue

13)s @@kqndﬁge(tmspféﬁge mdmgﬁ\wpnvmhah It @]AZAiDnemetrs brair{ lissuein) primates

and S RO e o2 BB soioazed o B P ot e poins of

rel VAN fof PEPQURALHA of Jﬁ%/l&ﬁgﬁfgﬂ s. ?Vﬂcﬁé ¥ cﬁf P]gfm Bﬁfrements ere

staining. The inserted p hows t Ing In e
perfm'ﬁﬁé e gvedtighterat] Pompart Itl@lpeﬂpﬁeral%ibiﬁbﬁtﬁbrﬂ@fd&lﬁﬁnnatlon routes of
| |l ustrating |labeling after in vivo admnistration of
14 /dp gnd I[e%ﬂPIﬁ é&smuebs seghén [igppeatAnmd(15; riwpiligends dgye
ain. sec&;{ons rL.om ?\PP/ PS1 m ce.

Slmgfélé% i 3 et R ey e B il Bl gertion. 1

ho&'p%ﬁﬁnﬁh@ﬂ\ﬁfonpm%&twf ﬁﬁ‘)radlghcﬂﬂz'it? was 16485¢d ihatd Mﬁdder and
conpari son of nonspecif bi ndi ng between [3H PIB and

gasre bfjte@Nmact AA conriud agionan biécr erggisong. loGgy gumnCalairosi W)1$ very

1%3‘195%%4\5&%&3‘ BT iAot paS B ey -8 6e8) disgosition
as %ﬂﬂaﬁ UHTPI?O This ¥ suliStlafead gi ﬂk@lﬂrﬂﬁe Ir%i?ﬁ onfrefll ¥ ded

cortex measure

“@;mmm ograns illustrating binding in rinsed and

unrinsed sections at different exposure intervals

after [3H AZAD administration in vivo. Figure 10.

Quantitative conparison of cortical plaque |abeling

with [3H AZAD after different exposure intervals in
Bris£ddsbi@ftfon JfiEGoréy Vitro. Figure 11. Analysis of total

radioactivity Tevels in rinsed and unrinsed sections

coll ected from ani mal s exposed in vivo to [ 3H AZAD for
Figh@e 148ctority80%ordativity?). d¥|rguauamg2[ HiPiBwesouinseagihg bomgemration of

non-ﬁl%aleg compounrc]lié ?‘%ogb E(?ﬁ}glou?lé’t)eorf tl%dprlrc]esnel £ %ngzgrtlt{o%rlsquare: 2-[6-

(methylamino)pyridin-3-yl}-1,3-benzothiazol-6-ol [ex. 27]; triangle: 5-(6-methoxy-1,3-
benzothiazol-2-yl)-N-methylpyridin-2-amine [example 25]) in the competition binding

assay.

Figure 2. Activity (“% Activity”) of remaining [N-methyl-"Hs]-2-(6-methylamino-pyridin-
3-yD-benzothiazol-6-0l (example 32) versus increasing concentration (“log compound”) of
a non-labeled compound of the present invention (triangle: 2-[6~(methylamino)pyridin-3-
y1]-1,3-benzothiazol-6-0l [example 27]), and PIB (squares) in the competition binding

assay.

Figure 3. Example of a dissociation experiment: Dissociation of [N-methyl-*Hs]-2-(6-

methylamino-pyridin-3-yl)-benzothiazol-6-ol (example 32) from AB1-40 fibrils over time.
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[ 11C] AZAD and [11C] PI B (MX neans nonkeyX, where X is

an i nteger each individual nonkey has been assigned).
woionrros6sd®@. Col our - coded PET i nages (sumrati onPCISHZ®7/000068

9-93 minutes) showi ng distribution of radioactivity in

nonkey. brain after adm nistrgtj on of [1 1C] AZAD and

[11C] PIB. Figure 14. Col our coded PET i nages show ng

radi oactivity exposure in nonkey whol e body (corona

maximum intensity projections, decay uncorrected data)
Figpred. Brajnagd E)lﬁﬁméfcoacentrithl’l] a2 Bpd BO mifuig CHATAD. ach'aulgls‘rretlon in

rab ok RIE S By e e Ry it - bdeothiazol-6-o

(I(W?Hr %[’dpﬁr“BV’b ea"l‘foﬁ'f offd Bﬁg@ gfesﬂ%‘[ Hritéﬁ?nntfc@/ @%%(rﬁ‘ g QZ): Fot es

i mges, deCay correct
parts per mllion of injected (radi oactivity) dose per
voxel (decay corrected data %mCI aims 1. A conpound
Fl&l&?foi EragPlcpipairid hmdmg pRRleentem R himsaskskindiseee fecidon (upper)

aI yl'en et@é&%r%hgﬁaﬁo T{‘?hg%@?éf% %{ T’W’Wﬁféﬁl Ibﬁil/ 76

L
i ) i

infervigotiera feaystaini@g - Bheahboyted petdl Ghowa tid biadiaglikthe predendbf3 pM
Plgl kyl eneN(C 1-3 al kyl)C 1-3 fluoroal kyl, hydroxy, Cl-6
t koxy, Cl1-6 fl uoroal koxy, arri no, NHCL- 3 al kyl, NHC1-3
fluoroal kyl, N(C 1-3 alkyl)2, N(C 1-3 fluoroal kyl) 2,
N(C 1-3 al kyl)C 1-3 fluoroal kyl, NH(CO C 1-3 al kyl,

Fid#ri(e@O) Artdradideranay dluktydting Mﬂéﬁﬁ? Gtck-i3vAb K@x3histIHO O} F:H]PIB (left
.1-3 fluoroal koxy, NHSQ2C1-3 kyl, NHSQ2CL1- 3
plqtpl’@@)raélm[{@]AZnglt Picgurgs) iy prair @@1@1& fsom APP/PS1 mice. The brain

sections were either unrinced (upper pictures) or rinced (lower pictures).

Figure 7. Quantitative comparison of nonspecific binding between [*H]PIB and
[PH]AZAD, A; white matter regions (Corpus Callosum), and B; in gray matter regions
(Striatum).

Figure 8. Cortical plaque-load analysis. Data are expressed as a ratio of the cortical

[3H]AZAD plaque labeling divided by the area of cortex measured.

Figure 9. Autoradiograms illustrating binding in rinsed and unrinsed sections at different

exposure intervals after PHJAZAD administration iz vivo.

Figure 10. Quantitative comparison of cortical plaque labeling with [PTHJAZAD after

different exposure intervals in sections rinsed in vitro.

Figure 11. Analysis of total radioactivity levels in rinsed and unrinsed sections collected

from animals exposed in vivo to [THJAZAD for 20, 40 or 80 minutes.
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fluoroal kyl, COOH, (COC 1-3 al koxy, (CO Ci-3

fluoroal koxy, (CONH2, (CONHC 1-3 al kyl, (CO NHC 1-3
wolorosedobyl , (CONC -3 alkyl)2, (CO N(C 1-3PCT/SE2007/000068

fluoroal kyl) 2, (CONC 1-3 alkyl)C 1-3 fluoroal kyl,

(CON(C 4-6 al kylene), (CO NjgA-6 fluoroal kyl ene),

cyano and SO2NH2; R2 is selected from hydrogen, hal o,

Cl-6 al kyl, C1-6 fluoroal kyl, Cl1-3 al kyleneQC -3

al kyl, C1-3 al kyl eneOC 1-3 fluorol kyl, Ci1-3 al kyl eneNH
Figiyre C2- "Blnml doylise roé Nﬁ Uptakeah kydnkeChrath aftel ylﬂmnﬂﬂaﬁoﬂ o
Al kyl al kyl eneNHC 1-3_fl uoroal kyl ,
[l ﬁ@fb@ cﬁPl§ Biean ROy X, whereX i) a@yméa@'rqe@ ipdiyidual

oal kyl , hydroxy, Cl-6 al koxy, Cl-6

m‘%\‘ of'r’%‘e% % sl éng(?gf NHC 1-3 al kyl, NHG -3

fl uoroal kyI N(Ci 3 al kyl )2, N(C1-3 fluoroal kyl) 2,

N(C 1-3 al kyI )C 1-3 fluoroal kyl, NH(COC -3 al kyl,
anum(: @B Gploucdded d?EéFaitdagd: s, (Sm@@in)rmniagss QHRominutes)HhoBig

1 ugr aal kox Ci-3 al NHSCRCL
dlSFrm@PBa feffonc il i TOnkex Pl et S Uraon G AGIAZAD and
(OB, (CO C 1-3 al koxy, (CO)ClSJquOrOaIkOXyS

?1 NH 2, (CONHC 1-3 al kyl . (GO NHC 1-3 fl uor oal kyl ,

(CONC 1-3 al kyl) 2, (CONC 1-3 fluoroal kyl) 2,

(CO N(C 1-3 alk %é 1 3 fluoroal kyl, (CONC 4-6
Flgurkylrlefﬁ pur godey fﬁ@ lmaseSfSh@maadégwﬁéy ewu@yaﬁwnk@f whole
boglzl,)f G:8{1061 %?)S%SM El%ed% @Je%g{)ril(snﬁeca&imﬁ rfeic%g d%gaﬁ %ft%ctrrlgjectlon of a:
IIC]'plglqu tzhy) , Cl-3 al kyl eneCI: 1-3 al kyl, C1-3

kyl ene 1-3 fluoroal kyl, C -3 alkyl eneNH 2, C1-3

al kyl eneNHC 1- 3 al kyl, C1-3 al kyleneN(G -3 al kyl) 2,

F‘$‘}rﬁéﬁg‘g}&éﬁ? Gor r@ﬁhﬁ%&ﬁﬁ&ﬁa@@wﬁ%{ hoje body (lirde-
shbiagee by e gl gl e

coredtdd datad), PnCIN/A3xdlT datotspkiyts perdnillNinofinjdctad kidibbetivitd) dose
fluoroal kyl, NH(C 0-3 alkylene)&, N(C 0-1 alkyl)NC
peuoreh(dreay)coprecig da@).- 1 al kyl ) OC 0-1 al kyl, NH(CO) C 1- 3
al kyl, NH(CO C 1-3 fluoroal kyl, NH(CO)&, (COC 1-3
al kyl, (COC 1-3 fluorol kyl, (CO)C 1-3 al koxy, (COC
1-3 fluoroal koxy, (CONH 2, (CO NHC 1-3 al kyl,
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(CONHC 1-3 fluoroal kyl, (CONC 1-3 alkyl) 2, (CONC

1-3 fluoroalkyl) 2, (CONC 1-3 alkyl)C 1-3
wohoorosedobyl , (CO N(C 4-6 al kyl ene), (CO N(C 4P6T/SE2007/000068

fluoroal kyl ene), (CO NH 2&, SO2NH2, SO2NHC 1-3 al kyl,

SO2NHC 1-3 fluoroal kyl, SO2NIC 1-3 al kyl) 2, SO2N(C

1-3 fluoroal kyl) 2, SN(C 1-3 alkyl)C 1-3

fluoroal kyl, cyano, SQ2C -6 alkyl, SC -6 al kyl, SCl-6

fluoroal kyl, N(C 4-6 al kylene) and A, wherein G is;

GlL X5 is selected fromO NH, NC1-3 al kyl and NC1-3
cilbisdoroal kyl; G2 is phenyl or a 5- or 6-nenbered
“aromatic heterocycle, optionally substituted with a

substituent selected fromfluoro, brono, iodo, nethyl

and nethoxy; Qis a 6-nmenbered aromatic heterocycle
1. c gheampvag aedording tofeemula It wo N-at ons, wherein X1, X2,

X3 and X4 are independently selected fromN or C, and

wherein one or two OFX], X2, X3 and X4 is N and the

remaining is C, and IfX 4 is C, said Cis optionally
substituted wthrl d one or nore of

the atons of formul

i sotope; as a free f

acceptabl e salt,Rrs € O sol vxeexof a salt thereof,

Wi th the proviso that en R and’R”both are H R3 is

not nethyl, hydroxy, dhino, ami nophenyl, ami noacetyl

or methoxy. 2. A conmpoundIaccording to formula I

wherein R is selected fromhydrogen, halo, G -5
wherepy|  C1-6 fluoroal kyl, G -3 al kyl eneOCL-3 al kyl ,

Cl- 3 al kyl eneCC1-3 frnorol kyl, G -3 al kyl eneNH2, C1-3

o3 TR €1 3607 RSN 8, A,
ooy N0, lyhanad B rpblgtll Sy o
alkg#p%[g(’oca;g al¥<yI)2, C);-g alkyYeneNHC 1-3 ﬂuoroaﬁiyl, Ci3 alkyleneN(Cy.3 fluoroalkyl),,
Ci13 alkyleneN(C.3 alkyl)Cy.3 fluoroalkyl, hydroxy, Cy.¢ alkoxy, Cy.¢ fluoroalkoxy, amino,
NHC,.3 alkyl, NHCy.3 fluoroalkyl, N(C;.; alkyl),, N(C,.3 fluoroalkyl),, N(Cy.3 alkyl)C1.3
fluoroalkyl, NH(CO)C.3 alkyl, NH(CO)C.5 fluorolkyl, NH(CO)C;.; alkoxy, NH(CO)C .5
fluoroalkoxy, NHSO,C;.; alkyl, NHSO,C; fluoroalkyl, (CO)Cy3alkyl, (CO)Cy.3
fluoroalkyl, COOH, (CO)C}.; alkoxy, (CO)C.3 fluoroalkoxy, (CO)NH,, (CO)NHC;.; alkyl
(CO)NHC,.5 fluoroalkyl, (CO)N(C. alkyl),, (CO)N(C1.3 fluoroalkyl),, (CO)N(C.3
alky])Cy.3 fluoroalkyl, (CO)N(Cy¢ alkylene), (CO)N(Cy.¢ fluoroalkylene), cyano and
SO,NH;;

4

R2 is selected from hydrogen, halo, Cy.salkyl, Cy.¢ fluoroalkyl, C;.; alkyleneOC.3 alkyl,
C1.3 alkyleneOCy; fluorolkyl, Cy.; alkyleneNH,, C;.; alkyleneNHC,; alkyl, C1.3
alkyleneN(C.3 alkyl),, Cy.3 alkyleneNHC;.3 fluoroalkyl, C;3 alkyleneN(C1.3 fluoroalkyl),,
C13 alkyleneN(Cy.3 alkyl)Cy.3 fluoroalkyl, hydroxy, Cy.¢ alkoxy, C;.¢ fluoroalkoxy, amino,
NHC;3 alkyl, NHC1.; fluoroalkyl, N(C.3 alkyl),, N(C;.5 fluoroalkyl),, N(Ci-3 alkyl)Cy.3
fluoroalkyl, NH(CO)C.3 alkyl, NH(CO)Cy.3 fluoroalkyl, NH(CO)C;.; alkoxy, NH(CO)C,.
fluoroalkoxy, NHSO,C.; alkyl, NHSO,C}.3 fluoroalkyl, (CO)Cj.3 alkyl, (CO)C1.3
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NHCi -3 al kyl, NHC1-3 fluoroal kyl, N(C -3 alkyl)2, NG

-3 fnoroal kyl )2, N(C -3 al kyl)G -3 fluoroal kyl,
woOl@@Op&00 - 3 al kyl , NH(CO) C1-3 fl uorol kyl, NH €OrSE1003/000068

al koxy, NH(CO) Ci1-3 fluoroal koxy, NHSOQ2C1-3 al kyl,

NHSQ2C1- 3 fluoroal kyl, (CO €183 alkyl, (COG -3

fluoroal kyl, COOH, (CO Cl-3 al koxy, (COGC -3

fl uoroal koxy, (CO NH2, (CO) NHCL-3 al kyl, (CO) NHC1- 3

fludroat@y o @OOHL, (C0F0) @%3 @byl ﬁl@mﬁo@@b% 2, (CO)NHC1 s alkyl,
fl uor oal kyl )2 %&)&N 1-3 alk )&Cl 3 11 uor oal
(CQRy a@hlosoaémw )$ lﬂ(adb)l)xl( (€1 m@alwne )I\Kﬁlm

TR, NP R o oo

al kyl eneOCw f | uor ol kyI C1-3 al kyl eneNH 2 C1-3
al kyl eneNHC 1-3 al kyl, C1-3 al kyl eneN(C 1-3 al kyl) 2,
Rlé&é(gz eéﬁ@mqérpg% fluoroal kyl, C1.3 al kyl eneN(G -3
0] roal kyl) 2, ClBaIkerneN(ClBaIkyI)C 1-3
f | uor oal kyI hydr oxy, Cl-6 al koxy, Cl1-6 fl uoroal koxy,
am,no, -3 al kyl, NHG -3f|uoroalky|, N(C -3
QII’R’zyI)Z N(CleIuoroaIkyI) 2, N(C 1-3 aIkyI)C13
fluoroal kyl, NH(COC 1-3 alkyl, NHCOGC -
R34y W@dlfr@n ﬂuMq(b;@)r@ ipdg, Gi- 4@&5631 CM—ﬁ( a@cyirteﬂuoromethyl C13

alk{ﬂ&g%%@ '}lﬁc?g%gég"’ ; Bhsbhi e é%ﬂ%%re af%‘:' O%@é@i& ;
alkal, E@XMK}’lgg@}(Cl—lamylf)i , U9k ﬁﬂai’]eﬁQNHC( m)dgldb% 11 aﬁﬁiﬂfﬂd\g& 3
fu oK Crs AR e G RV DCE: byt byt et G By 61
ﬂuérbbzlﬁ{)ﬂﬂlaﬁﬂﬁo I\f[@)gu( l‘%\']I@CF‘J ﬂﬁ)@r@ﬂ@l Il\lgct egl(yﬁ‘li\% fﬂuoroalkyl)z,

| 'uor oal Kyl eoa;kyand cyano; IS se
N(%mz@ﬂiwl)qle @@or 1 NEH (g b alkﬁtnefl}CfZL NOE ol IN(Co.1 alkyl);, N(Co.1

O LR O AR SR S Satef EXIRED T Csatio

(c@)dsy Fleo@NhCi (CABCal dﬂyd)cfy @J@)&@&llawoam@k& CcRmzg ( byji]m%l salkyl,
Cl-3 al kyl eneNHC 1 -3 al kyl eneN(Ci
CERi Slliopaion, (COINEC Al oI DNCr i (CONC:.

e T

SOy, ISOWHONG @k, SO, NHEY 9 filbnphlkyR SONIE balydh, l‘S@zNCCLﬁ

bR S s S oy .

ﬂucﬁrlbfk%'l; NREL EBFene) and GuokRabikyd: sNH( C0) &, (CO) C1-3
al Kyl ,

G1
X5 is selected from O, NH, NC,.; alkyl and NC,.3 fluoroalkyl;

G2 is phenyl or a 5- or 6-membered aromatic heterocycle, optionally substituted with a

substituent selected from fluoro, bromo, iodo, methyl and methoxy;

Q is a 6-membered aromatic heterocycle containing either one or two N-atoms, wherein

X, X2, X3 and Xy are independently selected from N or C, and wherein one or two of X,



10

15

20

25

(COC 1-3 fluorolkyl, (COC -3 alkoxy, (COC -3
fluoroal koxy, (CONH 2, (CONHC 1-3 alkyl, (CONHC 1-3
wolomrosedobyl , (CON(C 1-3 alkyl)2, (CONGC - 3PCT/SE2007/000068
fluoroal kyl) 2, (CONG -3 alkyl)C 1-3 fluoroal kyl,
(CONC 4-6 al kylene), (CO N1&4-6 fluoroal kyl ene),
(CO NH2@2, SO2NH2, SO2NHC -3 al kyl, SO2NHGC -3
fluoroal kyl, SO2N(C 1-3 alkyl) 2, SO2N(C -3
fluoroal kyl) 2, SO2N(C1-3 alkyl)C -3 fluoroal kyl,
Xﬂe%ﬁ%‘? Ané RGand fheapmpining is Cs anddf Xx8s CssagbCécomibnhilyosab@jtuted
| ] - | kyl and NG -3 fluorolkyl; & is phenyl or
Va ]-J(I}Iéjroré-dr%rénber ed aromatic heterocycle, optionally
substituted with a substituent selected fromfl uoro,
brono, iodo, nmethyl and nmethoxy; Qis a 6-nmenbered
angd operett inorehgttley atoms bé faxmtadiindptipnally BaktcomBle Qs”otcgdé?
N-atoms, wherein X1, X2, X3 and X4 are independently
selected from N or C5and wherein one or two of X1, X2,

[ . rengining i - 5 as a fre
os  1cB B0t o halh IS b PR B syl aioleecigiaf neanot
wistothy pic@isofthat vaRhiR It HRIFEDhoth Wet '
R aﬁd R2 both are H R3 is ncn}?’ﬁngﬁﬁgflﬁuﬁ%%%?y’%ﬁﬁo’
angpqphenylsaminopisbi pr methokpoacet yl or net hoxy. 3. A
conpound according to claiml or 2, wherein R is
sel ected from hydrogen, halo, Cl1-5 10 al kyl, hydroxy,
Cl-6 al koxy, am no, NHCl1-3 al kyl, NHC1-3 fl uoroal kyl,
N(Cl-3 alkyl)2, NH(COC 1-3 al kyl, NH(CO C1-3
2. f lAvemgmiuky hecof i) NMHRrm@)@®) NHC1- 3 al kyl and ( CO) NHCL1- 3
fluoroal kyl. 4. A conpound according to claim1l or 2,
wherein R2 is selected from hydrogen, halo, Cl-6 is
al kyl , hydroxy, Cl-6 afkoxy, am no, NHCI1l-3 al kyl,
NHC1- 3 f | uor oal N(C1- 3 al kyl fh, NH(CO) C1-3 al kyl,
NH( CO) C1- 3 fl uoroal* o CO® NHC1- 3 al kyl and
(CO) NHC1- 3 fl uoroal K R3

N X3—X 4

wherein

R1 is selected from hydrogen, halo, Cy.salkyl, Cy fluoroalkyl, Cy.; alkyleneOC;.; alkyl,
C13 alkyleneOC,.3 fluorolkyl, Ci3 alkyleneNH,, C.3 alkyleneNHC;.; alkyl, Cy3
alkyleneN(Cy.; alkyl),, C;.3 alkyleneNHC; .3 fluoroalkyl, C;.; alkyleneN(Ci.3 fluoroalkyl),,
C13 alkyleneN(Cy.3 alkyl)Cy.3 fluoroalkyl, hydroxy, Ci.g alkoxy, Ci.¢ fluoroalkoxy, amino,
NHC,.3 alkyl, NHC,3 fluoroalkyl, N(Cy.3 alkyl)z, N(Cy.3 fluoroalkyl),, N(Cy.3 alkyl)Cy.3
fluoroalkyl, NH(CO)C.3 alkyl, NH(CO)Cy.; fluorolkyl, NH(CO)Cy.3 alkoxy, NH(CO)Cy.3
fluoroalkoxy, NHSO,C;.3 alkyl, NHSO,C).3 fluoroalkyl, (CO)C,.3 alkyl, (CO)Ci.3
fluoroalkyl, COOH, (CO)C;.3 alkoxy, (CO)Cy.; fluoroalkoxy, (CO)NH,, (CO)NHC,.; alkyl
(CO)NHC,3 fluoroalkyl, (CO)N(C3 alkyl),, (CO)N(Ci.s fluoroalkyl),, (CO)N(Cy.3
alkyl)Cy.; fluoroalkyl, (CO)N(Cy.¢ alkylene), (CO)N(Cy fluoroalkylene) and cyano;

2

R2 is selected from hydrogen, halo, C .6 alkyl, Cy.¢ fluoroalkyl, C.; alkyleneOC;.3 alkyl,
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5. A conpound according to claim1l or 2, wherein R3is

sel ected fromfluoro, brono, iodo, 20 hydroxy, Cl-4
wablbanogesovri f 1 uor onet hyl, Cl-4 fl uoroal koxy, aRCTSE2007/000068

NHC1- 3 al kyl, NHC1-3 fluoroal kyl, N(Cl1-3 al kyl) 2,

N(G -3 fluoroal kyl)2, N(Ci-3@l kyl)C1-3 fluoroal kyl,

(CO NH2, NH(CO-3 al kyl ene) &, NH(CO Ci1-3 al kyl and G,

wherein X5 is selected fromNH, O and NWe; & is

C1 PR, 5 @Mb]@oﬂﬁh,’c&a&ﬂl@rl&{éﬁmﬁ! cpgalméﬂe@lu{c&m%ralgl y

substituted with a substituent selected from uor o,

alkydenelY(C1-aalliy Dee ChosdeylepgNG Cr.aflewsaglsying:- sdlked eeiN{(§ 14 Buoroalkyl),

CrSAHEN G E e SRl o G Pl o BRSElPhy, amine
NH@].@ ﬁ&!}'r} M{@-3%aaﬂ"n, mljli Slkb‘l)ﬁ Mq -hﬂudr ea‘IRylm, mcl-;; alky 1)C1-3
O X1, X2, X3 and X are C. 7. A corrpﬁ(gﬁ{]d. acc%r di n% to
flugpaih NEKEOX 13l NH (@I G- Slugipallen NHE D Cagalkgioe NE(EOIC 1
' d
R RN MRIEMAD. L Beusai R COrn st oty
fluonoaléple OOEH, |(CO3€]. ik @y, {(C0)G NiluprogikoayndCanNHe) (C@NEI(af; alkyl,

N trtofoptly YR G B T R o K SR
alkﬂ&%ﬁ*@ﬁé‘m}%%@%ﬂ ARHER), (EHRYE . fEiBMencyBEDG) M0,

A conmpound according to claim 8,
wherein R2 is selected from hydrogen, methoxy and 10

ol L SATBRARS PECELAIE. 0 001, B .
alkblene®@C;.j abichd, C amikybene el B¥iliorohlksit, @ty alkyiehdddbly, .C bWy leaslHC, 3
Ikt Gt en e Al L s S VC ot 7 H15GPRENCro
ﬂugﬁéﬁlgi/{?l;%’ cl? %@N@% gikég?gﬁﬁﬁ&%lkyﬂ,\'%o@m NPalk T 3
fluoroalkoxy, amino, NHC;.3 alkyl, NHC.3 fluoroalkyl, N(C;.; alkyl),, N(C;.3 fluoroalkyl),,
N(C\3 alkyl)Cy.3 fluoroalkyl, NH(Cq.3 alkylene)G2, N(Cg.; alky)N(Co.1 alkyl)s, N(Co.1
alkyD)OCy.; alkyl, NH(CO)C,.; alkyl, NH(CO)C,.3 fluoroalkyl, NH(CO)G2, (CO)Cy; alkyl,
(CO)Cy.3 fluorolkyl, (CO)Cy.3 alkoxy, (CO)C,.3 fluoroalkoxy, (CO)NH,, (CO)NHC,.; alkyl,
(CO)NHC,.3 fluoroalkyl, (CO)N(C,.3 alkyl),, (CO)N(C,.3 fluoroalkyl),, (COYN(Ci-3
alkyl)Cy.3 fluoroalkyl, (CO)N(C4.¢ alkylene), (CO)N(Ca.q fluoroalkylene), (CO)NH,G2,
SO,NH,, SO,NHC,.; alkyl, SO,NHC,.3 fluoroalkyl, SO;N(C;.3 alkyl),, SON(Ci.3
fluoroalkyl),, SO,N(C;.3 alkyl)Ci.3 fluoroalkyl, cyano and G1, wherein G1 is;

G1
Xs is selected from O, NH, NCi.3 alkyl and NC; fluorolkyl;

G2 is phenyl or a 5- or 6-membered aromatic heterocycle, optionally substituted with a

substituent selected from fluoro, bromo, iodo, methyl and methoxy;
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wherein X5 is selected fromNH, O and Nwe. 12. A

conpound according to any one of clains 1 to 11,
woher’@seso® i s a pyridine ring, 20 wherein X2 i BCNSE2000/000068

X1, X3 and X4 are C. 13. A conmpound according to any

one of clains 1 to 11, wherei2l Qis a pyridine ring,

wherein X is N, and X1, X2 and X3 are C. s 14. A

corrpound according to any one of clainms 1 to 11,
édeln IS a pyrimdine ring, wherein X2 and X4 are

mfn)bfreal@aom@%e@r@yc@onm@mm aneér tﬂf@rhﬁ‘atoalﬂ wherein

di one.l11C ato
KRG o SRRty soore YRR Naor 8 o8 S5 St owo of X,
XZC}(gaﬁ@mysNaﬁ@ﬂkhgnghiﬁgqs cne of R and R2 is H so R3
is selected fromam no, NHve, NH11CH3 and N(Me) 1
1CH3; Qis a pyridine ring, wherein Xland X2 are

[ de endent|.y sel ect d froml}l or C, and wherein one of
o8 s

SRS 4 AR BGRlG g qoRig saH, solvaselor spbvateyes asal ttmeof
i o brovi . hdh ARARAUAT RO el 1Dl ofndindy R qiBier SBhife,

am@agphpayl, Aninemzol bi ﬂlzmbgy 6 car boxyl at e
Trifluoraacetate Ethyl 2-[6-(4-Methyl piperazin-1
y!)pyridin-3-yl]-1, 3- benzot hi azol e- 6- carboxylate

- [.6-(4- Met hyl. pi per azi.n- di n- 3-yl
R LT N—
alkyl, hydroxy, Ci.¢ alkoxy, amino, NHC}.3 alkyl, NHC.; fluoroalkyl, N(Cy.; alkyl)z,
NH(CO)Cy.3 alkyl, NH(CO)C.; fluoroalkyl, (CO)NH,, (CO)NHC,.3 alkyl and (CO)NHC .5
fluoroalkyl.

4. A compound according to claim 1 or 2, wherein R2 is selected from hydrogen, halo, C;.4
alkyl, hydroxy, Cy.s alkoxy, amino, NHC.3 alkyl, NHC;.; fluoroalkyl, N(Cy_; alkyl),,
NH(CO)C.3 alkyl, NH(CO)Cy.; fluoroalkyl, (CO)NH,, (CO)NHC; . alkyl and (CO)NHC .3
fluoroalkyl.

5. A compound according to claim 1 or 2, wherein R3 is selected from fluoro, bromo, iodo,
hydroxy, Cy.4 alkoxy, trifluoromethyl, Cy.4 fluoroalkoxy, amino, NHC; 3 alkyl, NHC.3 |
fluoroalkyl, N(Cy.3 alkyl),, N(Cy.; fluoroalkyl),, N(C.3 alkyl)Cy.3 fluoroalkyl, (COYNH,,
NH(Co.; alkylene)G2, NH(CO)C.; alkyl and G1, wherein X is selected from NH, O and
NMe; G2 is phenyl or pyridyl, said phenyl or pyridyl optionally substituted with a
substituent selected from fluoro, methyl and methoxy.

6. A compound according to claim 1 or 2, wherein Q is a pyridine ring, wherein X, and X,
are independently selected from N or C, and wherein one of X1 and X, is N and the

remaining of X;, X5, X3 and X4 are C.
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6- Met hoxy- 2- ( 6- pi perazin-1- ylpyridin-3-yl)-1, 3-
benzot hi azol e 6- Met hoxy-2-[6-(4-
worbtdnyggioper azi n- 1-yl ) pyridin-3- yl]-1 , 3- benzechisazol/eo00ss
2-[6-(4-Met hyl pi perazin-1- yl)pyridin-3-yl]-1, 3-
benzot hi azol - 6-ol Acetate Eifwyl
2- (6- Met hoxypyridin-3-yl > 1, 3- benzot hi azol e- 6-
car boxyl ate 2-(6-Methoxypy ridin-3-y 1)-1, 3-
benzot hi azol e- 6- car boxylic
7. Aneoraponng AR Ha g gr,cpg,lpinyi‘l QL %,.\yl]le)reim Q -2 pyrimidine ring, wherein X; and

X5 gr% ?%:P ¢ hlcﬁgﬁ& E)ei}%t%f ]ﬁ )i\??r) gﬁﬁétvmﬂrem pne of X; and X5 is N; and

Wh@rg‘m%%g m'a?ezﬁhgpe@derﬁﬁfrs}éﬁéﬁmﬁ%ﬁx N or C, and wherein one of X3 and X4
(6-"Met hoxypyr i1din-3-yl)

1sN pyrrol i di n-1-yl carbonyl ) - 1 3-

8. A compound according to any one of claims 1 to 7, wherein R2 is selected from

hydrogen, fluoro, bromo, iodo, amino, methyl, hydroxy, methoxy, NHMe and (CO)NHo.

9. A compound according to claim 8, wherein R2 is selected from hydrogen, methoxy and

amino.

10. A compound according to any one of claims 1 to 9, wherein R1 is selected from

hydrogen, fluoro, bromo, iodo, amino, methyl, hydroxy, methoxy, NHMe and (CO)NH,.

11. A compound according to any one of claims 1 to 10, wherein R3 is selected from
fluoro, methoxy, ethoxy, trifluoromethyl, NHMe, amino, N(C.3 alkyl),, (CO)NH,, and G1,
wherein Xs is selected from NH, O and NMe.

12. A compound according to any one of claims 1 to 11, wherein Q is a pyridine ring,

wherein X, is N, and X, X3 and X, are C.

13. A compound according to any one of claims 1 to 11, wherein Q is a pyridine ring,

wherein X4 is N, and X;, X5 and Xj; are C.

14. A compound according to any one of claims 1 to 11, wherein Q is a pyrimidine ring,

wherein X5, and X, are N; and X; and X3 are C.

15. A compound of formula I according to claim.1 or 2, comprising one "¢ atom, wherein:
one of R1 and R2 is either hydroxy or [*!CJmethoxy, and the other one of R1 and R2 is H;
R3 is selected from amino, NHMe, NH"'CH; and N(Me)!'CHg;



benzot hi azol e 2- (6-Pi perazin-1-yl pyridin-3-yl)-
1, 3- benzot hi azol - 6- am ne
wORp®/080P1 per azi n- 1-yl pyri di n- 3-

yl)-1, 3-benzot hi azol - 6- yl ] nmet hanesul f onam de

PCT/SE2007/000068

2-[6-(4-Methyl pi perazin-1 -123)pyridin-3-yl]-1, 3-
benzot hi azol - 6-am ne Trifl uoroacetate
N-{2-[6-(4-Met hyl pi perazin-1 - yl)pyridin-3-yl]-1, 3-
benzat hi azol - 6-yl }acet am de 2-[ 6-(4- Met hyl pi perazi n-1-
Q iy pppyiding ,'ﬂﬁg,gmggrqm 1@nd X are independently selected from N or C, and

bt A S o SN g

benzot hi azol - 6-yl } car bamat e N Met hyl - 2-[ 6- (4-

met hyl pi perazi n-1-yl) pyri di n- 3-

16.yA pertip@mdeanxuding &z dhinb 1 anf ysaid compound being:

Q
A SO\ /N
?—Q "M
i
AN sC /A /M
O/K@N»_Q‘N\—/Nﬁ
2
H S = /\
2 N N—
AA\C[N)_Q —/
/O\©i8 —= N/—\NH
N/ \ N/ —
/0\@3 @NMN_
v N N\
TGO
S W NV
(0]
aaveSys
Q
YN
(o]
goeeS
(o]
A W

Ethyl 2-(6-Piperazin-1-ylpyridin-

3-y)-1,3-benzothiazole-6-
carboxylate Trifluoroacetate

Ethyl 2-[6-(4-Methylpiperazin-1-

yhpyridin-3-yi]-1,3-
benzothiazole-6-carboxylate

2-[6~(4-Methylpiperazin-1-
yhpyridin-3-yi]-1,3-
benzothiazole-6-carboxamide
Acetate

6-Methoxy-2-(6-piperazin-1-
ylpyridin-3-yI)-1,3-
benzothiazole

B6-Methoxy-2-[6-(4-
methylpiperazin-1-yl)pyridin-3-
yl]-1,3-benzothiazole

2-[6~(4-Methylpiperazin-1-
yDpyridin-3-yi}-1,3-
benzothiazol-6-ol Acetate

Ethyl 2-(6-Methoxypyridin-3-yI)-

1,3-benzaothiazole-6-
carboxylate

2-(6-Methoxypyridin-3-yl)-1,3-
benzothiazole-6-carboxylic
Acid

SRR o SR e



2- (6- Met hoxypyridin-3-yl)-1 ,3- benzothi azol - 6-am ne
N-[ 2- (6- Met hoxypyri di n-3-yl)- 1, 3-benzot hi azol - 6-
wehk)amstsam de N-[ 2- (6- Met hoxypyridin-3-yl)- PCT/SE2007/000068
1, 3- benzot hi azol - 6- yl | et hanesul f onami de
2- (6- Met hoxypyridin-3-y |)-Nmet hyl - 1
, 3-benzot hi azol - 6- am ne 6- Brono- 2- (6- met hoxypyri di n-
3-yl)-1, 3-benzot hi azol e 2-(6-Fl uoropyridin-3-yl)-6-
met hoxy- 1, 3- benzot hi azol e5- ( 6- Met hoxy- 1
, 3-benzot hi azol - 2-yl)-Nnethyl pyridin-2-anine
- (§- Met hoxy-1 , 3-benzot hi azol - 2-yl)-N(pyridin-3-

5
yl niet hyl ) pyri di n- 2- am ne
BAFoS | am pyr i @HeMBthgtypyridih-334)blezaz ot hi azol - 6- ol
5- (6- XN\, ¥ @\nzaerhﬁoalmble-e-carboxamide
N N
o
~ s __ 2-(8-Methoxypyridin-3-y[)-N-
N />_O_O methyl-1,3-benzothiazole-6-
N \ N/ \ carboxamide

0
s __ 2-(6-Methoxypyridin-3-y1)-6-
C/ />_<j>_o (pyrrolidin-1-ylcarbonyl)-1,3-
N \ N\ benzothiazole
HN s —
\O: )_@_N’ W 2-(6-Piperazin-1-ylpyridin-3-yl)-
N N/ 1,3-benzothiazol-6-amine

\s/N s _ I\ N-[2-(6-Piperazin-1-ylpyridin-3-
P \\O\C[ ) w y)-1,3-benzothiazol6-
NN yllmethanesulfonamide

HoN s — 2-{6-(4-Methylpiperazin-1-
\©i 7N/ NﬁN— yDpyridin-3-y[]-1,3-
§ NN benzothiazol-6-amine

Triflucroacetate
H
YN s _ —\ N-{2-[6-(4-Methylpiperazin-1-
I \©i > N N yhpyridin3yi-1,3-
N N benzothiazol-6-ylJacetamide

o 2-[6-(4-Methylpiperazin-1-
F>l\/ S = /T yhpyridin-3-yI]-N-(2,2,2-
SN/ NN trifluoroethyl)-1,3-benzothiazol-
6-amine



2-yl)pyridin-2-am ne [N-D nethyl -3H6] -[5-(6-
Met hoxy- benzot hi azol - 2-yl) -
wOR0i7ai8eB0R- yl | - di net hyl - ami ne [ N-Di et hyl - 3H6] P2T/582007/000068
Di et hyl am no- pyri din-3-yl)- benzot hi azol - 6- ol
[ N-Met hyl - 3H3] - [ 5- (6- Met hoxyk®snzot hi azol -
2-yl)-pyridin-2-yl]- nmethyl-am ne [ NMethyl - 3H3] - 2- ( 6-
Met hyl am no- pyri di n- 3- yI )- benzot hi azol - 6-ol -
13kgenzoth|azolet hy i din-2 -
R rélohﬂ B8@-Mathylpierag@inbenzot hi azol -
d-o h XM m1d")Wf'5Ff‘§1y)]131 3- benzot hi azol e
30- - bueel ni zz. out uhi iPPEAPIEZBlylcarbamate
72 yl)-N-nethyl pyridin-2- am ne
2H[6 (rret hyI am no) pyri di n- g[é@ 1, 3- benzot hi azo! - 5- ol

/_\ N-Methyl-
methylpiperazin-1-yl)pyridin-3-

ylI-1,3-benzothiazol-8-amine

HN S —
/>_O,o 2-(6-Methoxypyridin-3-yl)-1,3-
N \ N \ benzothiazol-6-amine
H
\,('\C[s — N-[2-(6-Methoxypyridin-3-yI)-
)—O—o 1,3-benzothiazol-6-
0 N \ N \ yllacetamide
H
Ng” S — N-[2-(6-Methoxypyridin-3-yl)-
o7, >_Qo 1,3-benzothiazol-6-
N N \ yllmethanesulfonamide
H
N S — 2-(6-Methoxypyridin-3-y1)-N-
/>—<j>—o methyl-1,3-benzothiazol-6-
N N \  amine
Br. S —
p )—o 6-Bromo-2-(6-methoxypyridin-
N7 T\ 3y)1,3benzothiazole
0] S .
— 2-(6-Fluoropyridin-3-y1)-6-
7\ 7/ F methoxy-1,3-benzothiazole
N N



2-[6- (et hyl am no) pyri din-3-yl]-
1, 3-benzot hi azol -5-am ne N-ethy |-5-(6-nmethoxy-1 , 3-

woenwaséioazol - 2-yl ) pyri di n-2- am ne PCT/SE2007/000068

2-[6-(ethylam no)pyridin-3-yl]-
1, 3- benzot hi azol - 6- ol N- et hyl £26- ( 6- met hoxy-1 , 3-
benzot hi azol - 2-yl ) - Nmet hyl pyri di n- 2-am ne
| (et hyl ) am no] pyri di n-3- , 3-benzot hi azol - 6- ol
-nethoxy 2-[5- (trlfluoronethyl)pyrldln 2-yl]-
3- benzot hi azol e 2-(5-fluoropyridin-2-yl)-6-

WD’Z zot hi a@(@ll\ﬂ%ﬂ%fq(-ﬁ3 génaamzl%w' din-3-yl)-6-
e H ?)m BR2mgs (2 pi per azi n- 1-
ylp mNi n- 1\3 enzot i'azol e 5-(6-nmethoxy-1

, 3-benzot hi azol -

° S N\ 5-(6-Methoxy-1,3-benzothiazol-
N/ \ N/ —\  2-yD-N-(pyridin-3-
\_/  ylmethyl)pyridin-2-amine

S —
p )—NH 2-[6-(Methylamino)pyridin-3-yl]-
N \ N \  1,3-benzothiazol-6-ol
O S
— 5-(6-Methoxy-1,3-benzothiazol-
N/ \ /M2 2yhpyridin-2-amine
N
OC[S}O—NKT [N-Dimethyl-3H8]{5-(6-
Y/ - i _2vI)-
K \ N/ >TT Me.th.oxy ben;othlazol 2 yl)

pyridin-2-ylj-dimethyl-amine

HO s =S >TTT [N-Dimethy!-3H6]-2-(6-
7\ N/ N>TT Dimethylamino-pyridin-3-yl)-

benzothiazol-6-ol

o)
S — " [N-Methyl-3H3]-[5-(6-Methoxy-
7N\ 4 benzothiazol-2-yl)-pyridin-2-yl]-

methyl-amine

HO. s _
\@ />—<\j>'NH [N-MethyI?3H3]-2‘.(§_
N N >¢T Methylamino-pyridin-3-yl)-

benzothiazol-6-ol



2-yl)-N, N-di et hyl pyri mdin-2- am ne
2-[2-(dinmethylam no)pyrimdin- 5-yl]-1
wQ3ed7eas8as0b hi azol - 6- ol 5- (6- met hoxy- 1

2-yl)-Nnethyl pyrimdin-2- am ne

2-[2-(nmethyl am no)pyrimdin-87 yl]-1

, 3- benzot hi azol -6-0

2-yl)pyrimdin-2-am ne 6-nethoxy-2-(2-

gethoxypyrinidin 5-yl)-1,3- benzothiazole
(6 nethoxy 1, 3- benzothlazo

911 z ét(@rrnati@tyA 3-benzoth|azol-

py 1 i @ivA-NGN-dimsihylpyridin-2-

aml no)\pyemien-2- yl]-1

, 3- benzothlazol 6- ol 6- et hoxy-

, 3- benzot hPazsE2007/000068

5- (6- net hoxy- 1, 3- benzot hi azol -

yl') pyri di n- 3-am ne

2- (6-nof holin-4-

yIpyrldln 3-yl)-1, 3-

S =
/ NH
\O N \ N/ \

/K@is —=
NH
el
HO. ) —
NH
():N%Q -

2-[6-(dimethylamino)pyridin-3-
yl]-1,3-benzothiazol-8-ol

2-(2-methoxypyrimidin-5-yl)-
1,3-benzothiazole

5-(5-methoxy-1,3-benzothiazol-
2-y[)-N-methylpyridin-2-amine

2-{6-(methylamino)pyridin-3-yl]-
1,3-benzothiazol-5-ol

2-{6-(methylamino)pyridin-3-yl]-
1,3-benzothiazol-5-amine

N-ethyl-5~(6-methoxy-1, 3-
benzothiazol-2-yl)pyridin-2-
amine

2-[6-(ethylamino)pyridin-3-yI]-
1,3-benzothiazol-6-ol



benzot hi azol e2- (6-am nopyridin-3-yl)-1 , 3-
benzot hi azol - 6-0l 2-(6-nmof holin-4-ylpyridin-3-yl)-

wa 2807860t hi azol e 6-fl uoro-2- (6-nof hol i n-4- PCT/SE2007/000068
yl pyridin-3-yl)-1,3- benzothiazol e
5- (6- et hoxy- 1, 3- benzot hi azol28 2-yl ) pyri di ne-2-ca
oxam de 2-(6-nof holin-4-ylpyridin-3-yl)-
1,3 benzot hi azol - 6-0l 5-(6-fluoro-1, 3-benzot hi azol -

t hyl pyridi n-2-am ne 5-(1, 3-benzot hi azol - 2-

0 e- Z=oar bﬁxamr\dehﬁs {6Imethoxy-1,3-
ol #ZNy1 ) - Memrothizkgpsyigli n-
2- amAe2N (6- eTHoxypyr i dhethyByidin2-dnins-

benzot hi azol - 6-0ol 2-(6-bronopy rid in-3-y |)-6-
nethoxy 1 , 3-benzot hi azol e

s hyl no) py+ i gig- 3-y!1] -
11\[\& %e@e't t hh'[étl@ﬂmétml)oamﬁlo Ipyridin-3-

yI}-1,3-benzothiazol-6-ol
|
0 S — F 6-methoxy-2{5-
%Q\FF (trfluoromethyl)pyridin-2-yI]-
N F 1,3-benzothiazole
|
0 S
/ \ 2-(5-fluoropyridin-2-yI)-6-
N/ F methoxy-1,3-benzothiazole
=
|
0 S
\Oi )@\ 2-(6-ethoxypyridin-3-y1)-6-
0 methoxy-1,3-benzothiazole
N =N  \_ d
! | 6 h
s =N -methoxy-2-(2-piperazin-1-
D\Oi )—{/)_N’ \y;  Vipyrimidin-5-y1)-1,3-
N N \__/ benzothiazole
— -(6-methoxy-1,3-benzothiazol-
A0 S N/ 5-(6-methoxy-1,3-benzoth
7\ />—N 2-y1)-N,N-dimethylpyrimidin-2-
N NN ami

amine

/>—N 2-[2-(dimethylamino)pyrimidin-
5-yl}-1,3-benzothiazol-6-ol




car boxam de 2-[6-(nethyl am no) pyridin-3-yl]-
1, 3-benzot hi azol - 6-am ne N net hyl -2-[ 6~
woOmret7gésan no) pyridin-3-yl]-1 ,3- benzot hi azol PETER2002/000068
[ N-Met hyl -11C] - 2- (6- Met hyl am no- pyri din-3-yl)-
benzot hi azol -6-0l 17. A conpménd according to any one
of clains 1, 3to 5 and 7 to 13, wherein X4 of fornul a
| is a carbon atom substituted with fluoro or iodo.
8. A conpound according to any one of clainms 1, 3 to
3 6 to 10, 12 to 14 and 17, wherein R3 of fornula I

shecte M SO C1-566-etbgy-1, 5@hz@hiadoky| , SCL- 6
f) ! k)})—g G4 6 2aRYhehyrimdin-2A conpound
acc o to Wny ond ofemileainms 1, 5 to 7, 11 to 14 and

17 to 18 wherein R and R2 together forns a ring; 20.
A conpound according to any one of clains 17 to 19,
? gid conpound bei ng: 6- nethoxy 2 [5-

>ggg{ti§¥3%§' %% L an%othlazole
ben2> uggo[e %U1 au:gmz-ékl fet hoxy- 1, 3-

O S =N
5-(B-methoxy-1,3-benzothiazol-
NH '
\O:N){N)— 2 2-yhpyrimidin-2-amine
o) S ——N 6-methoxy-2-(2-
\©: />_<\i />_o methoxypyrimidin-S-yl)-1,3-
N N \  benzothiazole
A s —
WNHZ 6-(6-me-thoxy-1,?{-benzothiazol-
N 2-yl)pyridin-3-amine
0.
~ S — /  6-(6-methoxy-1,3-benzothiazol-
Y \ / N\ 2-yI)-N,N-dimethylpyridin-3-
N amine
HO S — /
\(:E />_<j/>_N 2-{5-(dimethylamino)pyridin-2-
N \ \ VI-1,3-benzothiazol-6-ol

6-methoxy-2-(6-morpholin-4-

|
0.
S —
\(:[)_@_N’ \o  Vlpyridin-3-yl)-1,3-
N N \—/  benzothiazole



5-[1, 3] di oxol of 4, 5-

f|[1, 3] benzot hi azol - 6-yl - Nnet hyl pyri di n- 2-am ne
W6 2005108680y - 2- [ 5-
benzot hi azol e 6- net hoxy-2-(6-pyrrolidin-1-

yyl | ppyyrriiddiinn--33--yy!l)30--1,3- benzot hi azol e 21.
A conpound according to any one of clains 17 to 20,
wherein one to three of the atons represents a

det ect abl e i sotope selected from 3H, 19F and 13C, or

ey e e of~the atons is a detectable isotope
sem 18f—Ng, 1E-@EAmingRYdiRgyl)-A3conpound
acc to BAp one offerHiaR®6Plt o 14 and 16, wherein

one or nore of the atons of R is a radi ol abel ed atom
23. A conpound according to any one of claims 1 to 14

or nore of the atons of R2 is a
0 gm. 246-FOIFRMHA pffefrd- ing to any one
: o 14 and mg,bema%,gpone o)?)l nore of the
atons of R3 I's a radiol abeled atom 25. A conpound

according to any one of clains 22 to 24, wherein said
l;adi ol abel ed atomis selected from3H, 18F, 19F, 11C,

IC XS, 7 , foBx, &3Mro-2-B3dorphb@bd- and 1311 . 26. A
cagpolind adcowdi™g ;1 anyridoriylefs-cl ai ns 22 to 24,
wherei M sai a ¥ adi abebedothizoae i s sel ected from 3H,

18F, 19F, 11C, 14C and 1231 . 27. A conpound accordi ng
to any one of clainms 22 to 24, wherein said

# 84 | ed om0
27—\ / 5-(6-methoxy-1,3-benzothiazol-
N N NH,  2-ylpyridine-2-carboxamide
[S =
m\©[/ o N 26-morpholin4-ylpyridin-3-yl)-
N N \__/ 1,3-benzothiazol-6-ol
F S —
) ) NH  S-(6-fluoro-1,3-benzothiazol-2-
N \ N \  YI)-N-methylpyridin-2-amine
S — (0]
ij[ />_<\i>_/< 5-(1,3-benzothiazol-2-
N N NH, yDpyridine-2-carboxamide
S —
)_O,m 5-(1,3-benzothiazol-2-yI)-N-
N \ N \ methyIpyridin-2-amine

(et hyl t hi o) pyri di n-2-yl] -1, 3PCT/SE2007/000068
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Is selected from 18F and 11C. 28. A conpound accordi ng

to fornmula VI 20 wherein O R4 residue is attached to
weQaei7iosesno 6, and a hydrogen atomis attached t®CT/SE2007/000068

position 5 of the benzothiazole ring;R4 is selected

fromSi (&) 3, CH2HA, tetrahyidiopyranyl, 1-ethoxyethyl,

phenacyl, 4- bronophenacyl, cyclohexyl, -butyl,

- but oxycar bonyl, 2,2, 2-trichl oroethyl carbonyl and

trlphenylnethyl s &B is, independently of each ot her,

Sfr 1-4 al k % henyl is selected
@ (t/)'r@ﬁ'%l%q Eé - é?g% "@E'e’gbélg’koxy 2-(C1-3
) et hoxyNC1- S cl opropyl, vinyl,

phenyl, /?- nethoxyphenyl o- ni trophenyl, and
9- anthryl o0 Qis a 6- nenbered aromati c heterocycle

caRnt I ng elt r one or two N-atons, wherein X1, X2,
W endent(ébforﬁ@ymﬁrt-gglbérom N or C, and
Whe O ¥kthox21,3D6hz@Rod is N and the
remaining is C %5 Is selected from C1-3 al kyl and
hydrogen; s as a free base or a salt, solvate or
solvate of a salt thereof. 29 A conpound according to
cI] w128 wherein R4 is Si( 3 30. A conpound
cenghng-4 0 ckai m 28, Z%W@Vﬁmm)wrsﬂ"@eﬂlect ed from
“put %ﬁbﬁ O1§J°E'tZP‘thé‘Pl¢r91 silyl) et hoxynet hyl
and e pt pere¥yapideind according to claim
28, mhereln R4 is selected from - but yl di met byl si | yl
and et hoxynethyl. 5 32. A conpound according to claim

48 ereé'n R4_is -butyldinethylsilyl.
)Om 2[6-(methylamino)pyridin-3-yl]-
N \ N \  1,3-benzothiazol-6-amine

Hll\l S — N-methyl-2{6-
\C[ )_@_NH (methylamino)pyridin-3-yI]-1,3-
N N \  benzothiazol-6-amine
H S =
O\©: )—@—NH [N-Methyl-11C]-2-(6-
N N XC—H Methylamino-pyridin-3-yl)-

N\
H H

benzothiazol-6-ol

17. A compound according to any one of claims 1, 3 to 5 and 7 to 13, wherein X, of

formula I is a carbon atom substituted with fluoro or iodo.

18. A compound according to any one of claims 1, 3 to 4, 6 to 10, 12 to 14 and 17, wherein

R3 of formula I is selected from SO,C;.¢ alkyl, SCy.¢ alkyl, SCy fluoroalkyl and N(Cys
alkylene).



33. A conpound according to any one of clains 28 to
32, wherein Qis a pyrimdine ring, wherein X2 and X4
wane7Ngesand X1 and X3 are C. 0 34. A conpound &CTGSEZIONG00068
to any one of clainms 28 to 32, wherein Qis a pyridine
ring, wherein X is N3 and X1132X3 and X are C.35. A
conpound according to any one of clains 28 to 32,
wherein Qis a pyridine ring, wherein X4 isN, and X1,
19XA canghodi®l acerdig t8Gany Ane oNgigiuRd, 8¢6 9y i t6d 4t28d a1 Yo @8" Svherein
Rlo%w&%ﬁhrrs 28 to 35, wherein R5 is hydrogen 37.
gether B #8080 cl ai m 28, sai d conpound bel ng:
B(Q-{[ferf-butyl (dinmethy!)silyl]oxy}-1, 3-
<b ot hi azol - 2-yl ) pyri di n- 2- am ne
- (et hoxymet hoxy) - 1, 3- benzot hi azol - 2-
@rTpyridin-2-amne 38. Use of a conpound according to
any one of clainms 28 to 37 as synthetic precursor in a
process of preparation of a |abeled conpound of

RS B R S o™

enzot hi azole ring; Qis a 6-menmbered aronatic
Beterocycl e containing either one or two N atons,
1, X3 @nd X are independently sel ected
n/ \an __[rstvvo O X1, X2, X and X4
i s Wand't he malrﬂ)ng( e%y&% *Pﬂ'fs e ected from Cl-3
al kyl and hydrogen; 1!3%6 i %oleé F'om Cl1- 3 al kyl and
Cl1-3 fluoroal kyl, wherein 6ne to three of the atons of

Gb is a detectable isotope selected from 3H5 19F and

}9Q©i/mere) \ ne/of the atons of G5 is
N/ — ° 2-(5-fluoro-6-methoxypyridin-3-

yl)-6-methoxy-1,3-
benzothiazole

S —
<:I:[N/>—<\jl\l>_ N 511,31dioxolof4,5-

fl[1,3]benzothiazol-6-yI-N-
methylpyridin-2-amine

s :
4
\OiNHD\S\ 6-methoxy-2-[5-

(methylthio)pyridin-2-y1}-1,3-
benzothiazole

~ S —
N/>_<\rN>\ N(:' 6-methoxy-2-(6-pyrrolidin-1-

ylpyridin-3-y1)-1,3-
benzothiazole

21. A compound according to any one of claims 17 to 20, wherein one to three of the
10 atoms represents a detectable isotope selected from *H, '°F and 1*C, or wherein one of the

atoms is a detectable isotope selected from Bp . ¢ and Mo,



det ect abl e i sotope selected from 18F, 1 1C and 14C.
39. A pharnmaceutical conposition conprising a conpound
wacewrodésog t o any one of clains 1 to 14 and 16PCT/SES107/000068
together with a pharmaceutically acceptable carrier.
40. A pharnmaceutical conposilddon for in vivo imaging
of anyl oid deposits, conprising a radio-| abel ed
compound according to any one of clainms 15 and 2 1 to
g;, together with a pharnaceutically acceptable
224 epmgpundjaccording tn apy ore HerldBg Lito 4 gad d@rWhegeinaps of wore of the
atd it a&&ﬁémﬁ&? %ﬁﬁr conprising the steps of: (a)
adm ni'stering a detectable quantity of a
phar maceuti cal conposition according to claim40, and
detecting the binding of the conpound to anyloid
23 ga sempoundaceordingtb pay bne efXlaifind todé hod 1 G oderen poe dmore of the
cl aim, 41, Wﬂer i.n.said detection is carried out by
5 atoms | agrHgeoeed®em ¢ resonance i magi ng or magnetic
resonance spectroscopy. 43. The nmethod according to
claim4 1 or 42, wherein the subject is suspected of
24 h&aeomgowndticserdig t0 any ydsfaiaEms elte ¢l ad 16, aMetdie o8¢ 8Rore of the
consjsting of Alzheimer's Disease, famlia
atopsAH dy i pradiglebdeds@ompown’ s Syndrone and honozygot es
for the apolipoprotein E4 allele. 44. The nethod
according to claim4 1 or 42, wherein the subject is
10 25SAISPRPHS REorkdmsith Any b & dBis 92 B 3£ 38R reiff Said Adiolabeled atom
conpound as defined in any _one of cllainms 1 to 14 an
is seBeted fxgn RIS &, 1€, D M ahy B BLS8I, OF1, & Eampdlind
according to any one of clains 1 to 14 and 16 to 20 in
t he manufacture of a nedi canment for prevention and/or
¢ . Co D) L . ,
26.4) €3 Eorint 15 biEnco ARAREE 1o JENHL s O Rictom
is Swated$roSy THréme’rmid, Horaaygot es for the apol i poprotein
E4 allele. 47. Use of a conpound according to any one
15 of clainms 1 to 14 and 16 to 20 in the manufacture of a
reventi o nd/

27.% ghﬁé oﬁh&ag&%ﬁg% ég 11y one of ¢ aims % tc} 549, %vthg?eri]lg sa? radiolabeled atom

is selected from °F and "'C.

28. A compound according to formula VII

20

H
0 @)+
5 N XX, R5
H 25

wherein
O-R4 residue is attached to position 6, and a hydrogen atom is attached to position 5 of the

30  benzothiazole ring;
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48. Use of a conpound according to any one of claims 1

to 14 and 16 to 20 in the manufacture of a nedi cament
woanomsespent i on and/ or treatnent of Cognitive BetiSE2M07/000068

in Schizophrenia (CDS). 49. A nethod of prevention

and/ or treat ment of Al zhei nel34s Di sease, famli al

Al zheiner’'s Di sease, Down's Syndrone and honpzygot es

for the apolipoprotein E4 allele, conprising

R”ald welagtsd fromi $i6G3)e, GHiGU tmahydropy el 1ND B8Ry i1 nﬁféﬁadgri 4-

ent /or. treatnment, a therapeutically
g FoheiGL s b bR aoanrio2 A chloroety esromst and
tr llle@ hetyli 0 14 and 16 to 20. 50. A rrethod of
1grezentllayon and/ or treatnment of Al zheiner's D sease,
conprising admnistrering to a mammal , including nman

' t t
R R AR N S
according to any one of clainms 1 to 14 and 16 to 20.
preventi on and/ or treatnent of
G‘éﬁ @ﬂ?‘ft%émwﬁﬁpﬁhymlﬂﬁﬁmﬁp e alikaxy, CHIS) s alkoxpeihsiy) €1 .5
n n. ne _
b, AP P bt "plEP Bt B e

effective anmount of a conpound according to any one of

ﬁlaaé memllaereg aroma%'g%eterocycle containing either one or two N-atoms, wherein
X1, Xa, X3 and X, are independently selected from N or C, and wherein one or two of X1,
X, X3 and X4 is N and the remaining is C;

RS5 is selected from Cy.3 alkyl and hydrogen;

as a free base or a salt, solvate or solvate of a salt thereof,
29. A compound according to claim 28, wherein R4 is Si(G3)s.

30. A compound according to claim 28, wherein R4 is selected from t-butyldimethylsilyl,
2-(trimethylsilyl)ethoxymethyl and ethoxymethy]l.

31. A compound according to claim 28, wherein R4 is selected from t-butyldimethylsilyl
and ethoxymethyl.

32. A compound according to claim 28, wherein R4 is t-butyldimethylsilyl.

33. A compound according to any one of claims 28 to 32, wherein Q is a pyrimidine ring,
wherein X, and Xy are N, and X; and X; are C.

34. A compound according to any one of claims 28 to 32, wherein Q is a pyridine ring,
wherein X, is N, and X;, X3 and X4 are C.
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35. A compound according to any one of claims 28 to 32, wherein Q is a pyridine ring,
wherein X4 is N, and X;, X, and X are C.

36. A compound according to any one of claims 28 to 35, wherein R5 is hydrogen.

37. A compound according to claim 28, said compound being:

|
§—0. S _ ‘
TN
N N 5-(6-{[fert-butyl(dimethyl)silyljoxy}-1,3-

benzothiazol-2-yl)pyridin-2-amine

OO S, —
N N 5-[6-(ethoxymethoxy)-1,3-benzothiazol-2-

ylpyridin-2-amine

38. Use of a compound according to any one of claims 28 to 37 as synthetic precursor in a

process of preparation of a labeled compound of formula XIV

H
6 S X_XZ /G5
o @)~
5 N )(3—X 4 R5
Ho Xy
wherein

OH is attached to position 6, and a hydrogen atom is attached to position 5 of the

benzothiazole ring;

Q is a 6-membered aromatic heterocycle containing either one or two N-atoms, wherein
X1, X2, X3 and X, are independently selected from N or C, and wherein one or two of Xj,

X2, X3 and X4 is N and the remaining is C;
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RS is selected from Cy.3 alkyl and hydrogen;

G5 is selected from Cy.3alkyl and Cy.3 fluoroalkyl, wherein one to three of the atoms of G5
is a detectable isotope selected from *H, *F and *C, or wherein one of the atoms of G5 is

detectable isotope selected from '*F, 1'C and C.

39. A pharmaceutical composition comprising a compound according to any one of claims

1 to 14 and 16 to 20, together with a pharmaceutically acceptable carrier.

40. A pharmaceutical composition for in vivo imaging of amyloid deposits, comprising a
radio-labeled compound according to any one of claims 15 and 21 to 27, together with a

pharmaceutically acceptable carrier.

41. 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 40, and detecting the binding of the compound to amyloid deposit in the subject.

42. The method according to claim 41, wherein said detection is carried out by gamma

imaging, magnetic resonance imaging or magnetic resonance spectroscopy.
43. The method according to claim 41 or 42, 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.

44. The method according to claim 41 or 42, wherein the subject is suspected of having

Alzheimer's Disease.

45. A compound as defined in any one of claims 1 to 14 and 16 to 20 for use in therapy.
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46. Use of a compound according to any one of claims 1 to 14 and 16 to 20 in the
manufacture of a medicament for prevention and/or treatment of Alzheimer's Disease,
familial Alzheimer's Disease, Cognitive Deficit in Schizophrenia (CDS), Down's

Syndrome and homozygotes for the apolipoprotein E4 allele.

47. Use of a compound according to any one of claims 1 to 14 and 16 to 20 in the

manufacture of a medicament for prevention and/or treatment of Alzheimer's Disease.

48. Use of a compound according to any one of claims 1 to 14 and 16 to 20 in the
manufacture of a medicament for prevention and/or treatment of Cognitive Deficit in

Schizophrenia (CDS).

49. 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 14 and

16 to 20.

50. A method of prevention and/or treatment of Alzheimer's Disease, 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 14 and
16 to 20.

51. A method of prevention and/or treatment of Cognitive Deficit in Schizophrenia (CDS),
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 14 and 16 to 20.



