1 NOVEL HETERQARYL SUBSTI TUTED BENZOTHEAZCOLES The
present invention relates to novel heteroaryl
substituted ben7, ot hi azole derivatives and therapeutic
uses for such conpounds. Furthernore, the invention
relates to novel 5 heteroaryl substituted benzothi azol e
derivatives that are suitable for imging anyloid
dSposhideb [1ving patients, their composi tcaRgamomcs
nmet hods of use and processes to make such conpounds.
More specifically, the present invention relates to a
nmet hod of i1 magi ng anyl oid deposits in brain in vivo to
al | ow antenortem di agnosi s of Al zheiner's di sease as

wel |._as nmeasureing clinical efficacy of Al zheiner's
dirOYEL R B OBk SWP.BEM%E%&%@% of the
i nvention Anyloidosis is a progressive, incurable
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Each one is associated with deposits of a different

kind of protein. 20 The major forns of anyloidosis are
éLﬁﬂE¥E§¥§EéHE@¥msecondary, and familial or hereditary
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associ at ed heimer's disease. Primary system ¢
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i mfpecdliamplotiosis mfve boemklbmgifiyd. rcheasn assbdiatédovitkfdewmits of a

a . L.th Fam lial Mediterranean fever (a -

b?%#%??%fgﬁd%%é%ion characterized by chills, weakness,
» headache, and reaning fever), Ganulomatous ileitis
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is often associated with Familial Mediterranean fever (a bacterial infection characterized

by chills, weakmess, headache, and reeurring fever), Granulomatous ileitis (inflammation
3 of the small intestine), Hodgkin®s disease, Leprosy, Osteomyelitis and Rheumatoid
arthuitis.
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5 a parent with famlial anyloidosis has a 50-50 risk
of devel opi ng the di sease. Anyl oidosis can involve any
organ or systemin the body. The heart, kidneys,
gastrointestinal system and nervous system are
affected nost often. Other common sites of anyloid
accunul ation include the brain, joints, |iver, spleen,
PRS00 eSpi ratory system ioand skin. ACERENTOI0E
di sease (AD) is the nost conmmon form of denmentia, a
neur ol ogi c di sease charactegi zed by | oss of nental
ability severe enough to interfere with nornal
activities of daily living, lasting at |east six
miyamitisl or hereHitanytamglowlgstis the pefyrinbéritedformyhthggliseast it esertins
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functions such as renenberin r easoni ng p| anni ng.
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the m ddl e of t 21st cen ury as e.popul ation as a

wHErEnt b Jamilig Wtdel%a%ﬁ%ﬂt rish pislereloping e diie®sei n their
40s and 50s develop the di sease, AD predom nantly

af fect.s the el der affects t . 3%.0f all people
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a ahd gfrer proportion of wonen in the nost affected age
moups. 25 The accunul ati on of anyloid AO peptide in the
brain is a pathological hallmark of all fornms of AD. It
i sAlgeimer' aditepsed 4Bl the thostivammelefoos dfidewentiofa newpleie disease
Ay iz 3108 théteil tb'ﬁm} %ﬁerpgﬂo a,/mte%te%m@mﬁr Acmlﬂ& of\D

pat hogenesi’s. coe 111., Science.
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PQsid 4ok, Qld BHaAESH B deeife S @R ve(fiifefdns 3R aSteMethRirh deQihing,
em ssi on conputed tonography (SPECT), are effective in
noET PG t he accumul ation of amyl oid deposits in the
brain and correlating it to the progression of AD

(Sho - Jadi rican journ
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COR3 §AHGD Isla YighGFropBBiot 9 me inFhARRO e btESage Eféﬁﬁsh ernor e,
it Is inportant to be able to nonitor the efficacy of
the treatnment given to AD patients, by neasuring the
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af grinfaiytiyfideade dainik aDcﬂaatH@nreis 1 (Hardy J atid\Belkeerioly. S ogdncen PAY: 353-
rqE|% a|n entrance, include | ow unspeethe binding to
nor ma |ssue and rapid clearance fromthe sane. These
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of the conpound

2 ORyssio corgputef torppgragly (SBIF G yareorifegtive mﬂ@crn&t)méhe;ﬂcmﬂg#@m of
Cl BRIANEBoditE AThd 1RAITRI cBiiebiiiBe  loXRURoRASsIEPHRAT @oghiadid et
rel ated anal ogues, tI|CIPlB was sel ected from anongst
these 15 for further evaluations in human subjects
(Mathis et at 5. Med. Chem 2003, 46, 2740).
Subsequently, a study on The use of [11C]PIB for the
detection of arayloid deposits in-vivo in the human by
t he PET-techni qgue was conducted (Kl unk eta?. Arm
Neurol . 2004, 55, 306). In this study, significant

hi gher retention of [11CJPIB in relevant regions of the
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was observed in subjects wth diagnosed AD as conpared
to healthy controls. Related 20 net hods and derivatives
are described in WO 2002/ 16333 and WD 2004/ 083195.
There is a need for inproved conmpounds in order to
obtain a signal-to-noise ratio high enough to all ow
detail ed detection of Etnyloid deposits throughout an

lﬂ@ﬁ%ﬁ{&gi@ns and providing inproved re"%%&kb%’mh%w

guanti ative studios on anyloid plaque |load in relat
to drug treatnments. 25 Thegpresent invention prOV|des
heteroaryl substituted benzothiazole derivatives that
carry such unexpected inprovrments over known
. Lhe 1A FrieAcae forrndiesf pathitrie We®hiptHOI002] 110,34] Miller, Seiédck, 2006, 313,

\Nf ageoys associ.ated | egi f I nd
A0 RSRHBL Kat RS Cfll M BREELIS Dol 80,
[, 614) die apmiitdtionlst theos teshmipesrequiesaliefdevdpmendt odrmtiolgadds that
bi.nei n 0 u ri han f AD pl aque
| re&ﬁj]}r e rﬁhco n en %g%elecg%ﬁtﬁt% amﬂgld%?p%mg Gr 1{1ﬂ er e is

o formul a

p OV|de accordi.n
359 PRSP LI Fl@@%%fﬂw% B ogBincna on oes & )

Qi'ilﬁ baflhd:t,g{nﬁ édrkgqhenﬂ@bmﬁbeaiséﬂ}dh &;Qﬂﬂkcs Burtlekydre, lté@ﬁ%oﬁant to

1 ne or ol a eneN 1-
e Ry o R it e o L R, B g s
C}:I&‘ed;t oabakq/tteamhmln_e&ufmm:lmé WD plagp8leadll cyl eneN( G _i
fluoroal kyl)2, Cl1-3 allcyleneN(C2_3 alkyl)Cl_3
f progerteea bigyttieul Byiaterex ¥t a dekeciblabd @K indifd cofhpbind Ofegiadshaxy ,

aa[H'mr}.%' for amyloid deposits /n vivo and high and rapid brain entrance, include low
unspeeifie binding to normal tissue and rapid clearance from the same, These properties
are commonly dependant on the lipophilicity of the compound (Coimbra et al. Curr. Top.
Med. Chem. 2006, 6, 629). Based partly on the relatively higher clcaranee from normal
brain tissue as compared to related analogues, [*'CIPIB was selested from amongst these
for further evaluations in human suhjects (Mathis ef al. J. Med. Chem. 2003, 46, 2740).
Subsequently, a study on the use of [''C]PIB for the detection of amyloid deposits in-vivo
in the human by the PET-technique was condueted (Kiunk er /. Ann Neurol. 2004, 55,
306). In this study, significant higher retention of ["'CIPIB in relevant regions 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 detcction of amyloid deposits throughout all brain regions, and
providing improved reliability in quantiative studics 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 imver alia

advantageously associated low unspecific binding and rapid brain clearance.

Disclosure of the invention




10

15

20

25

NEI C1..3 al kyl, N11Cl.3 fluoroal kyl, N(CLl.3 al ky1l) 2,
N(C2_3 fluoroal kyl)2, N(Cl1-3 alicYl)Cl-3 fluoroal kyl,
NH(CO) C1..3 al kyl, NH(CO CL.3 fluorol kyl, NH(CO C1.3
al koxy, NE(CO) C1. 3 15 fl uoroal koxy, NEI S0201_3 al kyl,
NI - 1802C1_3 fluoroal kyl, (COC1.3 alkyl, (COCd..3
fluoroal kyl, COOH, (CO Cl 3 al koxy, (COC1.3

f hfoPksbetky. (CO) NH2, (CO) NFICl. 3 al kyl, (peRkidwbiebodss
fluoroallcyl, (CONC1. 3 al kyl)?2, (CO)N(C13

fluoroal k-y1)2, (CONGC .3 al kyl)C1.3 fluoroallcyl,
(CONCA.6 allcylene), (CONCA.5 fluoroal kyl ene),
eyano and SO2NH2; 20 R2 is selected from hydrogen,

h ah@preﬁﬂl-lﬁzeatﬁdn)pkqvideslmﬁhcfdh foomeratirkng leffecBlof 3myplbild pinding OCL - 3

J rellicyl, G 3 al kyl eneNH2,
Cfﬁlxﬁﬂuﬂds F ﬁ%&ggsg%%ﬁ‘m@%ﬁmg lyI eneN( G 4 al kyl) 2,
Cl4 al kyI eneNHC14 fluoroal kyl, Cl1..3 al kyl eneN(C24
fluoroal kyl)2, Cl1_3 al kyleneN(Cl 3 al kyl)C2.3
f [Iueneagdebtyol the inyehtion yhereGd pravided yompshindack brtiag pabrkanby:,
am no, 25 NEC14 al kyl, NHC1. 3fl uoroal kyl, N(C14
al ky1) 2, fl uoroal kyl) 2,,,N(Cl14 al kY1) Cl-3 fluoroallcyl,
NH( CO) C13 al kyl , NH( Cl1_3 fluoroal kyl , NH(CO C _3
ai koxy, NH(CO) C1-B1 oalkkoxy —N@SOZQ 3 al kyI
NHSQ2C1 3 f uor oal kyl ) G- 3( CO) C1. 5
fl uoroal kyl , | ko COCl 3
f1 uor oal koxy, (ocﬁ* H2, T( CO'NHCI ’éﬂ kyl, (OGO NL1Q 3
fluoroal kyl, (CO N(Cl- al kyl)2, (CO N(C1-3
fluoroal kyl)2, (CO N(Cl-3jyal kyl)C3_3 fl uoroal kyl,
(CONCA.6 al kylene), (CONCA_6 fluoroal kyl ene) and
cy#Bi or 5 R and R2 together forns aring; ( R3is
sel ected fromfluoro, brotno, |ode, Cl4 alkyl, Cl.4

f Imqg ge&l:&sa/ﬁ@mh d:édehl @k rcqtsm}h clgﬁué%oaﬁ&yl @:y m@%a%ﬂ alkyl,

| k |
O O Sk B O e S gt g, O

aI am@LehmeN(a&;&)ﬁ cad MM@H@;ﬂ&r@ﬂ@g {E;Lﬂln@lﬂﬁér@ﬁ( s fluoroalkyl, 2

a1 Sy PN e PrepebSh TR B Bt Oy BB Bt

al Ny alkl] NEC oalubodkgt, N(GHalk]);, NHGE AGoradigh, N(MNERIEDAC, 5

T 8L WDk Glnch, Rttt 2 aubbfich, RutddiBl 3abks ¥ oy, s
Tluoroalkkoxy, NHSO:2C) ;3 alkyl, NHSO,C;.; fluoroalkyl, (CO)C, .3 alkyl, (CO)C3
fluoroalkyl, COOH, (CO)C,3 alkoxy, {CO)Cy.3 fluoroalkoxy, (CO)NH,, (CO)NHC,.3 alkyl,
(CONHC .3 fluoroalkyl, (CON(CL.; atkyl),, (COIN(C,.3 fluoroalkyl),, (COIN(C.3
alkyl)C,.3 fluoroalkyl, (CO)N(Cy.s alkylene), (CON{Cy.¢ fluoroalkylene), eyano and
SO;NHz;

R2 is selected from hydrogen, halo, Cy.salkyl, Cy.¢ fluoroalkyl, C;.3 alkyleneQC,.; alkyl,
Cra alkyleneOCy.3 fluorolkyl, Ci.; alkyleneNH,, Ci; alkylensNHC.; alkyl, Ci.a
alkyleneN(C.3 alkyl),, C1.3 alkyleneNFHC;.; fluoroalkyl, Ci.3 alkyleneN(C,.3 fluoroallcyl)z,
Ci.3 alkyleneN(Cr.; alkyl)Cy.3 fluoroalkyl, hydroxy, Cis alkoxy, Ci.s fluoroalkoxy, antino,
NHC,; ;3 alkyl, NHC,.3 fluoroalkyl, N(Ci.4 alkyl)z, N(C,.; fluoroalkyl)s, N(Cia alky)Cya
fluoroalkyl, NH(CO)C |3 alkyl, NH(CO)C,.; fluoroalkyl, NH(CO)C).3 alkoxy, NH(CO) 1.3
Tluoroaikoxy, NHSO:C1. alkyl, NHSQ,Ci.3 flucroalkyl, (CO)Cy3 alkyl, (CO)Cy3



N(Cl1.3 alkyl)C _3 fluoroal kyl, NH(Co,.3 allcylene)02,
N(Co.i alkyl) N(CO0.1 al ky1) 2, N(Co aI kyl )0C04 al kyl
NEI (CO) C14 allcyl, NH(COCL..3 fluoroal kyl, NH( CO GZ,
(CO CL. 3 al kyl, (CO)Cl. 3 f1 uor ol kyl, (CO) C1, 3 al koxy,
(CO C13 fluoroal koxy, (CO NH2, (CO N1-1C1_3 al kyl,
15(CONiCl-3 fluoroallcyl, (CONCL 3 alicyl)?2,

fl I ky02, (CO) N(C1l-3 alkyl
§F‘8%)Jr}’g§% yl, ?OCE)?%(CZ 6 al( kyl)esle) (qul()@%TﬁEzuomoonﬁs

fl uoroal kyl ene), (CO NH2@&2,5802141.12, 8021' 1HC . 3
al kyl, SO2NFI C1_3 fiuoroall cyI , SO2N( C1-3 al kyl) 2,
S2N(C1-3 fluoroalicyl),, SO2N(Cl_3

aﬂkqtdna)l@wom 20Ky alkoryy EEOIC;. SORGA LGy dOOYNEL,, STYNECal dipl, ,

oSSR ol bB b e 3
ahlkyl)C,afiabrodtiyl, (GOIN(Ciarllbriey KCOXNRC s Suqrbrdiyiene)and eyafio; oor
6- menbered aromati c heterocycle, optionally substituted
with a substituent selected fromfluoro, brorao, iodo,

s mBfl byd Retngktheefotmeayring; 6 X2, X3 and Ynt is N and the
rergining is C and if X4 is C said Cis optionally
supstFtuted with fluor or iodo; and one or nore of the
atons;of fornmula | is optionally a detectabl e isotope;
5 4 a free base or a pharmaceutically acceptable salt,

f%g;{s%% %é’cf hu}égnt E‘EQ‘E ?c]jsél tauchhé@%mﬁ% tut?ﬂﬁo?ﬁneﬂ{yp\‘i
Y lonepCr oty s elilancpibro AptroalihiGnolxteED, Grs betchaiCLs
| By, C s alkyleneN(Cy3 alkyly, Cy3 alkyleneNHC ., fluoroslkyl, Cp.3 alkyleneN(Cr
w  fluorcallcyl),, Cy.; alkyleneN(Cy; alky)C)5 fluoroalkyl, hydroxy, Cy alkoxy, Ci4
flnoroalkoxy, amino, NHC,.; alkyl, NHC . fluoroalkyl, N(C,.s alkyl)s, N(C,.5 fluoroalkyl),,
N(C1.3 alkyl}C).a fluorcalkyl, NH(Cy.5 alkylene)G2, N(Co.1 alky)N(Co.; alkyl)a, N(Cp-y
allyYOCo.1 alkyl, NH(CO)C14 alkyl, NH(CO)Cy.3 fluorcalkyl, NH{COYG2, (CO)C..; alkyl,
(CO)C\3 fluorolkyl, (COYCy.3 alkoxy, (CO)YC).a fluoroaikoxy, (COYNH;, (COYNHC;.; alkyl,
15 (CO)NHC11 flucroalkyl, (CO)N(C1.3 alkyl)s, (COIN(C,3 fluoroalkyl);, (COXN(C1.a
alkyl)C,.3 fluoroalkyl, (CO)N(Cy.s allylene), (CO)N(Ca.¢ fluoroalkylene), (CO)NH, G2,
SO;NH;, SO:NHC ;3 alkyl, SONHC .5 flucroalkyl, S@N(Clvg allcyl)s, SON(C5
fluorcalkyl)s, SON(C, .3 allky])Cy.; fluoroalkyl, cyano, SO,Crs alkyl, SCigalkyl, SCrs
fluoroallkyl, N(Cq¢ alkylene) end G1, wherein G1 is;

20

G1
X; is selected from O, NH, NCy; alkyl and NC;.3 fluoroalkyl;
(G2 is phenyl or a 5- or 6-membered aromatic heterocycle, optionally suhstituted with 2

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

25 Qs a 6-membered aromatic heterocycle eontaining either one or two N-atoms, wherein

X1, X2, X3 and X, are independently selected from N or C, and wherein one ot two of X,
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I n anot her aspect of the invention, there is provided a
conpound according to fornula | wherein 15 Rl is
sel ected from hydrogen, halo, Cl1.5 alkyl, Cl-6
fluotoal kyl, Ci1.3 al kyl ene0C1-3 al kyl ene0OC L. 3
fluorol kyl, G a ancyl eneNT-12, Cl .3 al kyl eneNHC _3
al kyl, C1-3 allcyleneN(Cl.3 alicyl)2, C3 alkyleneNT-ICl
fly@s@adskeny! . CL.3 allcyleneN(Ci.3 fl uoroaldcg¥ihdroofosdt
al kyl eneN(C1. 3 al ky1) CL3 fl uoroal kyl, hydroxy,
al koxy, C fluoroal koxy, am po, 20NHC1-3 al kyl, NHCI.3
fluoroal kyl, N(cl.3 ancyl)2, N(CLl.3 fluomal kyl) 2,
N(Cl -3 alkyl)Ct-3 fluoroal kyI NEI (CO)Cl 3 al | cyl,
NHCO)C14quoroI|cyI NI -1(CO)CL. 3 alk

CO)ed Ky 5 Dv g mipiningis ¢, s@é’é l5§a?aidc‘“y1s OPW@E@SH@M
flvggm@lolsyllodo (COC1.3 alkyl, (COC1-3 fluoroal kyl,

COOT-1, (CO CGL,3 al koxY, (0O CL.3 fl uoroal koxy,

(CO NE 2, (CONHC1.3 allcyl, (CONI1C.3 fluoroal kyl,

(GG BN Gl e, ()

(CONCA_s fluoroallcyl ene) and cyano;

S PERER s o Bl gy By AR aPﬂﬁfﬁﬁmfe& .

al withyheamaydoi@at dhen B ead Wa/both L1 HR 34 Koy methel\{ ydeox, amino,

fluorao 5 kyl eneN(C1-3 al kyl )C1. 3

f 15081 %ﬂlﬁyﬁp mq"ﬁ/eggfmgﬁﬁ 6 al koxy, C1.6 fluoroal koxy,
am no, . al kyl, NHCl.3 fluoroal kyl,_3 al kyl) 2,
15.1(02..3 11110Mayi.)2, N(G .3 alkyl)C .3
5fluoroallcyl, NH(COC1l-3 alkyl, NI1(COC1.3

el1h 2dRadskact of ﬂ‘ME{VQ@O@kh&C ﬁFrk:-ORﬂVd a dyEMeOhéedrding to formula I

fl uor oal koxy, NI - 1802Cl14 a Nl -1 SO2C14 f 1 uoroal kyl ,
(COC1.3 alkyl, (COG -3 fl uoroal lcyl, CO01-1, (COC1.3
al koxy, (CO) C1. 3fl uorodl koxy, (CO NH2, (CO NHC1_ 3

al kyl, (Q0)-NTrlI Gz13f ro@ kyl X680 N(CL. 3 al ky1) 2,

(CO)N(CleIuoroaIk kyl)C1. 3
f Luor oal | cyl, %{ ‘ yI e )3—%3
( CO) N( C4. 611uot oa Ryl eife) r?&

wherein

R1 is selected from hydrogen, halo, Ci.5 alkyl, Ci fluoroalkyl, C 3 alkyleneOCy.3 alkyl,
Ci.3 alkyleneQC .3 fluorolkyl, Ci4 allyleneNHs, C.; alkyleneNHCy.3 alkyl, Cy3
allcyleneN(Ci.a alkyl)z, Ci3 alkyleneNHC, 3 fluoroaikyl, C,.; allyleneN(C;.5 fluorocalkyl),,
C1.3 alkyleneN(Cq.; alkyl)C,.3 fluoroalkyl, hydroxy, Ci.¢ alkoxy, Ci.s fluoroalkoxy, amino,
NHC .3 alkyl, NHC,.3 fluoroalkyl, N(C .5 alkyi)s, N(C1.3 fluoroalkyl)z, N(Cis alkyl)Cis
fluoroalkyl, NH(CO)C 1.3 alkyl, NH(CO)Cy.; flucrolkyl, NH{CO)C}.; alkoxy, NH(CO)C,.;
fluorealkoxy, NHSO,C,).; alkyl, NHSO;Cy.3 fluoroalkyl, (CO)C1.g alleyl, (COYCra
fluoroalkyl, COOH, (CO)C1.3 alkoxy, (CO)Cy.3 flucroalikoxy, (CO)NHz, (COYNHC .3 alkyl,
(COYNHC, .3 flucroallcyl, (COYN(Cy.3 alkyl),, (CON(C3 fluoroalkyl)y, (COIN(Cy.5
alkyl)Cy5 fluoroalkyl, (COYN(C4 alkylene), (CO)N{Cq fluoroalkylene) and cyano;

R2 is selected from hydrogen, halo, Cr.¢alkyl, Cy.¢ fluaroalkyl, C1.a alkyleneOC, s alkyl,



—
LA

20

a5

ID 113 is selected fromfluor, brono, iodo, Cl4 alkyl,
Cl4 fluoroallcyl, trifluoronmethyl, G 3 al kyieneOCl. 3
al kyl, Cl1-3 al kyl ene0C14 fl uoroal kyl, C34 al kyl eneN112,
Cl. 3 al kyl eneNFI C] -3 al kyl, C1.3 al kyleneN(G . a

al kyl)2, G . al kyleneNHCL3 filuoroal kyt, C1.3

al kYl el eN(C1-3 fill OrQal kYl)2, C13

al ky bmnaMog14f | uoroal kyl , hydroxy, CIA 111#&%@%073@1053
15f | uor al koxy, am no, NHCI a atlcyl, NHC -

fluoroal kyl , al ky1l)2, N(CL. 37fl uor oaI kyl) 2, aI kyl ) Cb3
fluoroal kyl, NH(CO33 al ky(ene) 02, N(Co.i aI kyl ) WC0. 1
al ky1l) 2, N(C04 al kyl) 0C04 al kyl, NH(CO) CL. 3 al kyl,
NE(-CO)yEheE: > GrorrakyliGhl alkfk4eNR), 02; alfyC@NTIC:3 2ik@DE Q1. 3

PR P R b e o,
( @Qail(y@nerﬁcm Ay DY 2, fupeaioy Taox) we %@tykqas)ﬂpomaucoxy amino,
; CGREPE TS el
s@zw&ailzfl LAEHCRYG 15 ﬂ\smamNﬁ( %leO)Cl 3
SERNE o, @é@é}&gﬁﬁﬁ% ©hs ﬂ&rd‘ajksrnogceﬁtk)éhajﬁ (c@@?J\l( Cr_3

al kyl )C1.3 fluoro %;ano and rein IS

k AiRpreaiieyl, §OGH; (GG sa“?é"}’ e Tuoprikos ﬁ@@%ﬂ%ﬂ@w a”é}flrd
N@ioﬁm‘dl yﬂxro?dawi {CHR(d, 52118 ﬁgcl 3mu&oa1m)z,QCMﬂ ed

tIt th

B e

and rret hoxy 8 Qis a 6-nenbered ar omatl c heterocycle
h

R IR N i
m&mm@cmmmm AlkylaabOXkL ;ﬁubfvﬂlkyl()ﬂaaﬂkbde%éwﬂ €1- Mlabdﬂl‘lﬂiﬁé 3

ac@b?h%ﬁ%ie l\ﬁ?l 3%{2‘\%&3&[@ ?‘Ieomg 8’ : Sﬂh%er eo%/
wiflugroalksd), @@Wﬂ@elqﬁm aliyi)E’na ﬂuorcamﬂl Redrpyyt ﬁi 4&#1@X3HC1RS is
n%orﬁaiccﬁwmndb MAEQ; ﬁcyl Afc) Oﬂum%ﬂikﬂor@&?%)z %&%Elbf)ll)z,

I'h anot her asp ect of |nvent|on

by s o re O G G KNG s N
alkyl)OCq. alkyl, NH(CO)C, .3 alkyl, NH(CO)C,.3 fluorcalkyl, NH(CO)YG2, (CO)C 3 alkyl,
(CO)YCy.3 fluorolkyl, (CO)Cy alkoxy, (COYCy.; flucroalkoxy, (COYNH,, (COINHC,.; alkyl,
{CO)NHC; 5 fluoroalkyl, (COYN(Cy3 alkyl);, (COYN(C, 3 flucroalkyl),, (COYN(Ci4
alkyl}C).; fluoroalicyl, (COIN(Cy.¢ alkylene), (COIN(Cq fluoroalkylene), (CO)NH,G2,
SO,NH;, SO;NHC, 5 alkyl, SO;NHC.; fluoroalkyl, SO;N(Cy.s alkyl);, SON(Cy.5
fluoroalkyl)z, SON(Cy.3 ally)C13 fluoroalkyl, cyano and G1, wherein G1 is;

G1
X is selected from O, NH, NC 3 alky! and NC1.5 fluorolkyl;
(2 is phenyl or a 5- or 6-membered aromatic heterocycle, optionally substituted with a

substituent seleeted from fluoro, bromo, iodo, methyl and methoxy;
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ia wherein Rl is selected from hydrogen, halo, CL.5
al kyl, hydroxy, Cl-6 al koxy, am no, NHCL..3 al kyl,
NHC14 fluoroallcyl, N(Cl4 al kyl)2, NH(CO Cl.3 al kyl,
NH( CO) Cl -3 fluoroal kyl, (CO N1-12, (CO NHC13 al kyl and
(GO NHCI . 3 fluoroal kyl. In another aspect of the
invention there is provided a conpound according to
@gﬂ 15 wherein 1t2 is sel ected fromﬂgﬁﬁgﬁﬁmﬁs
ha 0, f g al kyl , hydroxy, CL"6 al koxy, amno, NIIC _3
al kyl , NHC1. 3 quoroaIIcyI N(GL. 3 al kyl )2, NH(GO C1.3
al kyl, NH(CO) Cl..3 fluoroal ?( (CON 12, (CO NElIC13
all cyl and (CO NIIG..3 fluor oaI I cyl. In another aspect
of the invention, there is provi ded a conmpound

adkis B ered sprpag heferpeycls gonftinecither R qrdwaNiapms.gderiiom
f 4 Or0x; f3k &I Bee 1dd@151:9denﬂy§3fe&¥d’ﬁron§:ﬁ br 8] d8@%Nerein one or two of X,
trifluoronothyl, O 4 fluoroal koxy, am no, NEIClA alkyl,
NFiG¥a2nd Kyis Noad fog remaio@ig isCial ky02, N(C1-3 f 1 uor oaI kyl) 2,
N(Cl1.3 al kyl )C1. 3 fluoroal kyl, (CONH2, NI (C0-3

al I cyl ene) 02, NH(CO) Ci1-3 al kyI and A, wherein X5 is
sab efiteddsefar @ phamabcemicaihdcmle @1, splyatp h:esnwte ofa glyﬂﬂbldyﬂ,

S PR oBLy AR N AR PO R MRl

6Iaﬁmap1&hjflﬁmmﬁcmpaﬂbrméthdxne i nventi on, ther e i's provi ded
a conmpound aceording to fornula I, wherein Qis a
pyridine ring, wherein X1 and Xy are independently

S @h etteehshdcOdTiN ifventlon, thdnéls }Mﬂ&iﬂ&i dtoMPend heciding RkorkdaZa I S
N and the renainin and 3(4 are C.. WO

of X, X2,
D OB TIoT T 5eD Biies- sl TAGERGrs QEaRIIST | he

| NN, b1y, NHOSFRorb Sl ﬁﬂtgil)z@mmgpmqam@mg to
formula |, wherein rimdine rlqﬁ&&v\hereln X1

 RBoRe GO G AR 1 SBF R TR G, and
wherein one of XL and X2 is N, and wherein X3 and X4
are independently selected fromN or C,_ and wherein one
ofln yrohergsproBytahe tvention) thereis ptorided apsperind é¢°01[dhlé to formula I,

o | ERE!O/1s s BEH Bor S BUAY LB 2uEATHANRY cACAREIIRGL O

fornmu I ect h rdr ogen
hrigiGoe HJICYIDTI‘BBQ aélmrndkyl,ﬁﬁﬂh)alkyl)hyw@%(}; 3 ﬂﬂieft MKQO)(N; i Ve

TSR N LR A TR i e

mhereln is selected fron1hydrogen nethoxy and
n a nventi,on

efroahsaﬂsgw@%npolﬁ‘fﬁa%%e%%e Srraf e o e

RI wne&uﬂel 1eﬁelleeﬁd from fudry becageiddo, E&dﬂmypcmmkmlm, mﬂubreﬁlélhyl Ci.
t iivle

ag(%‘}ﬁloi‘]gxﬁ%m%% )%EB]@ nTﬁJP C’Fﬁé N ﬂjfyl)é’ﬂ\?(ct‘her eis

P Gviosied), AN@R ey, BeRake] (00N, Mwlamlkne)@m RRCO)OR3

is selected fromfluor, nethoxy, . ethox ) )
t rale't 8 et R Xnjealected from NUNP@ad Mgy G plarnyl ooyl pid
2 rolﬂeﬁ or PG BptRualg shivstitsed Ot SilbdiiemnsdilbbtedGrog WM H¥h® and

methoxy.

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

and wherem one of X; and X; is N and the remaining of X;, Xz, X3 and X, are C.
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I n anot her aspect of the invention, there is provided a

conpound according to fornula I, wherein Qis a
pyridine ring, wherein 3(2 is N, and XI, X3 and Xi are
C. I n anot her aspect of the invention, there is
provi ded a conpound according to fornmula I, 23 wherein

Qis a pyridine ring, wherein X4 is N, and XlI, X2 and
X3 are C. In another aspect of the invention, there is
pPr@VHosiessey conpound according to fornul al, PEIYEr0470ogEs| s
a pyriMdine ring, wherein X2 and 3(4 are N, and X1 and
3(3 are C. 10 In another a%pect of the invention,
there is provided a conpound according to formula |
conprising one 11C atom wherein one of Rl and R2 is

€ 'Iﬁ Ql%{helha\é cﬂ?@(’h_e%ver[ﬁ%ﬂ- %e'reﬂ?hjaﬁﬁéﬁ’a GQH&M%G&H%F\% fgﬂﬂﬁlacﬂc

H; I's selected from am no

ng@mms anrnmuelmrm@m@a Xgindy; e indepprdentivrelestichignm N or C,
U019, 80555 PRSI GELSSLAG o

ofN KT, anByhcéB caerof X¥4ndbKasB, | n anot her aspect of the
i nvention, there is provided a conpound according to
formula I, said conmpound being: 10 WO

2 ) oSG HIRE e TivE R,/ 00 plBvideld a compound according to formula I,
wherein R2 is selected from hydrogen, fluoro, hromo, iodo, amino, methyl, hydroxy,
methoxy, NHMe and (CO)NH.

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

wherein R2 is selected from hydrogen, methoxy and amino.

In another aspect of the invention, there is provided a compound according to formula I,
wherein R1 is selected from hydrogen, fluoro, broino, iodo, amino, inethyl, hydroxy,
methoxy, NHMe and {CO)NH;.

In another aspect of the invention, there {s provided a compound according to formula I,
wherein R3 is selected from fluoro, methoxy, ethoxy, irifluoromethyl, NEIMe, amino,
N(C\.; alkyl)z, (CO)NH,, and G1, wherein X 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 X5 is N, and 3{;, X; and X, are C.

In another aspect of the inveution, there is provided a compound according to formula §,

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

In another aspeet 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 X3 are C.
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S>, -77\ NfinN_ Nf Ethyl 216-(4-Methyl pi perazin-1-
yOpy benzot hl azol e- S-carboxy | ate

2-16- (4- Met hyl pi perazin-1- yl)pyridin-3-y11-1, 3-

)-NC\ N- benzot hi azol e- 8- cerboxam de N Acetate

6- Met hoxy- 2- (6- pi perazin-1- /-8\sN8 yl pyridin-3-yl)-t,
3- benzot hi azol e 6- Met hoxy- 2-[ 6- (4-

YNOB b ddvdsdoper azi n- 111) pyri di n- 3- PCT/SE2007/000068

10

In another aspect of the invention, there is provided a compound according to formula I,
comprising one ''C atom, wherein one of R1 and R2 is either hydroxy or [\'C]methoxy,
and the other one of R1 and R2 is H;

R3 is selected from amino, NHMe, NH!'CH, and N(Me)''CHs;

Q is a pyridine ring, wherein X; and X, are independcntly selected from N or C, and
wherein one of ¥; and X; is N and the remaining of Xy, Xa, X5 and X, are C.

In another aspect of the hvention, there is provided a eompound according to formula I,

said compound being:



\-J yl]-1, 3-benzot hi azol e
[ Th2-[ 6- (4- Met hyl pi penazi n-1- yOQpyridin-3-y1l]-1, 3-

benzelhi azel - 8- ol

carboxylate 12

Acet at e
2- (6- Mat hoxypyri di 0- 3-y1) -

Et hyl
1, 3- benzot hi azol e- 6-

2- (6- Mat hoxypyddi n- 3-y1) - Nrnet hyl - 1, 3- benzot hi azol e- 8-

o35 Adkkds 2- (6- Met hoxypyri din-3-y1) - 8-
(pyrrolidin-1-yloarbonyl)-1,3- banzothi azol e

c
N s/~ M
N,)—Q—N\_/N—t
]

o o /= /M
OO
i

O

i N

~0 S\ /T

N H
\@[N)_Qi \,_/V
-~ S\ /MY
N N—
\©:N/>_<\j;}>_ NS

PCT/SE2007/000068
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Ethyl 246-Piperazin-{-yIpyrdin.
3-yl)-1,3-benzothiazole-5-
carboxylate Trifluoroacetate

Ethyl 2-{6-(4-Methylpiperazin-1-
yDpy ridin-3-yl[-1,3-
benzothlazole-6-carboxylate

2-[6~(4-Methy'piperazin-1-
yhpyridin-3-yl}-1,3-
benzothiazole-6-carboxamide
Acetate

&-Methoxy-2-(§-piperazin-1-
ylpyridin-3-yl)-1,3-
benzothiezole

6-Methoxy-2-{6-(4-
methylpiperazin-i-ypyridin-3-
y!]-1,3-benzothiazole

216-(4-Methylpiperazin-1-
ylpyridin-3-y1]-1,3-
benzothiazol-6-0l Acetate

Eihyl 2-(8-Mathoxypyridin-3-y])-
1,3-benzothiazole-6-
carboxylate

2-(6-Methoxypyridin-3-y{-1,3-
benzothiazole-6-carboxylic
Acid



N'--1 2-(6-Pl perazin-1-yl pyridin-3-yl)-

1, 3-benzot hi azo! - 13- am ne 24644- Met hyl pi per azi n- 1-
N CQ\yhpyrichn-3-yl]-1, 3- benzothl azol - 6-ani ne
Tiiiluoroacetata Fl N42-(6-(4-Methylpi perazin-1- 11/
(Thr yl)pyridin-3-y1]-1,3- 0.N

WO 2007/086800 PCT/SE2007/000068
12
0
gt . 2-(8-Methoxypyridin-3-y[)-1,3-
7\ 4 C  benzothiazole-8-carboxamide
N N \

Q

~ s . 246-Methoxypyridin-3-y!}-N-
N >_<:—>_0 methyl-1,3-benzothiazole-6-
N/ \ I:; Y, carboxamide

[#]
5 2-(8-Methoxypyridin-3-y1)-6-
{pyrrolidin-1-ylcarbonyl)-1,3-
C/ N»‘@_ R benzothiazole
KN —
\©:S/ V| Sw 2{6-Plperazin-teylpyricind-yl)-
¢ N/ N/ 13benzothiazol8-amine

_ N{2-(6-Piperazin-1-ylpyndin-3-
% \G:S@ L]
o N NH o ¥D-1,3-benzothiazol-B-
° 0 N{ \ h{

yllmethanesulfonamide

2.I8-(4+Methylpiperazin-1-

Hzh [ — .
\C[ — e yl)pyr|d|n-3-yl]-1,3-'
S/ benzothiazol-8-amine

Triflucroacetate

N-{2{6-{4-Methylpiperazin-1-

H
N s —
7\ o
\OI(D: S Y3y,

benzothiazol-6-y[Jacetamide

2-{6-(4-Methylpiperazin-1-

F. H
QR/ S. o\ /N YDpyridin3yliN-2,2,2-
NQ_Q— N ftriftuoroethyi}-1,3-benzothiazol-

B-aming



benzot hrazol - 6-yl i aceterni de

2-16- (4- Met hyl pi perazin-1- s) _cy- (4, N /14-
tritluoroethyl)-1, 3-benzot hi azol- 5-am ne 13 Ethyl
[ 2-16-(4- Met hyl pi perazin- s - tyl)pyridin-3-y1]-1, 3-
Nbenzot hi ezol -611) carbarnato N Met hyl-216- (4-

met hyl pti erazin, 111) pyri di n- 3-

InoPask@mzat hi azol - 6- ami ne PCT/SE2007/000068
1‘%% Met hoxypyriclin-3-yi)-1, 3- benzot hi azoi - 3-am ne
13

Fan Ethy| {2-{6-(4-Methy Ipiperazin-
S 5 |
Dﬁfﬁﬁ,{*@‘ S 1yhpyridin-3-yI},3-

banzothiezckE-yllcarbamate

P s~ N-Methyl-2-{6-(4-
N N—  methylpiperazin-{-y!jpyridin-3-
\QZN)—Q ) ylpiperazin-1-y|)pyrid

yl]-1,3-banzeothiazol-6-2mine

TN\, 2-B-Methoxypyridin-3-yi}1,3-
N/ \ h'l/ N\ benzothiazcl-8-amine
H
N RS - N-[2-(8-Methoxypyridin-3-y)-
@i ,,>—<\:>—o\ 1,3-benzothiazol-6-
2N N yllacetamide
g~ 5 — N-[2-(B-Methoxynyridin-3-yl)-
o \\o \ p C\ 1,3-benzcothiazol-5-
N ylimethanesulfonamide
N 5 2-{B-Methoxy pyridin-3-y|}-N-
\C[ k_O_Q methyl-1,3-benzothiazol-5-
N \ N\ amine
Br. g —
o 6-Bromo-2-(6-methoxypysidin-
N/ \ N N\ 3y)-1,3-benzothiazole
© S == 2-(8-Fiuorapyridin-3y1)-6-
7\ 4 F methoxy-1,3-banzathiazole
N N



/" NN N-[2-(6-Met hoxypyridin-3-yl)-
N-12- (6- Met hoxypyri di n-3-y1}-
1, 3-benzoNszor-6- yl | met hanesul f onam de hi

yi ] net am de

1, 3- benzot hi szol - 6-

2- (6- Met hoxypyl)-N nmethyl-1, 3- benzot hi azol - 6- am ne
6- Brono- 2- ( 6- met hoxypyri di n\3-yl)-1, 3-benzot hi azole 14

WO 2007/086800

) .
MNH
Uﬁ*{?ﬁ \
b s
M —
3 —
RO @S
|
O 5 —
i T
o} g —— >TT
- po
£

T

T T
l 5
T T
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5-{8-Methoxy-1,3-benzothiazol-
2+ l}-N-methylpyridin-2-amine

5-(6-Methoxy-1,3-benzcthiazol-
2-y1)-N-(pyridin-3-
ylmethyl)pyridin2-amine

2-[6-(Methylaminc)pyridin-3-yl]-
1,3-benzothiazol-6-0f

5-(8-Methoxy-1,3-benzoth|azol-
Z-ylipyridin-2-amine

[N-Dimethy}-3H8]-[5-(8-
Methoxy-benzothiazol-2-yl)-
pyridin-2-yl]-dimethyl-amine

[N-Dimethyl-3H6]-2-(8-
Dimethylaminc-pyridin-3-y[)-
benzcthiazol-6-c!

[N-Methyl-3H3]-[5-(8-Methoxy-
benzolhlazek2-y)-pyrdin-2-y(}-
methyl-amine

[N-Methyl-3H3]-2-(8-
Methylaming-pyridin-3-yl)-
banzothiazel-g-ol

PCT/SE2007/000068



————

R

216- ( Met hyl am no) pyri di n- 3-yUl, 3- benzot hi azol - 8- ol

[ N-D et hyl- 3H61- [ 5- (6- Met haxy- banzot hi anol -2-y1) -
pylidin-2111-di net hyl - am ne
j N-Met hy1- 3H3115- ( 3- Met hoxy- benzot hl azol - 2-y1) -pyriclin

- 2-yl - NNret hyl - am ne

WO 2007/086800

15

5-{8-methoxy-1,3-benzothiazol-
21N, N-dimethylpyridin-2-
amine

2{6-(dimethyiaming)pyridin-3-
yl1-1,3-benzothiazol-6-0l

2-{2-methoxypyrimidin-5-4)-
1,3-benzothiazola

&-(5-methoxy-1,3-benzothiazol-
24 1)-N-methylpyridin-2-amine

2{6-(melhylaminc)pyridin-3-yl]-
1,3-henzothiaz ol-5-0l

2-[6-(methylamina)pyridin-3-y|]-
1,3-benzothiazol-5-amine

N-ethyl-5-{6-methoxy-1,3-
benzothiazol-2-yi)pyridin-2-
amine

2-[6-(ethylamino)pyridin-3-y1]-
1,3-benzothiazol-6-0)

PCT/SE2007/000068



[ N-Met hyl - SH3] -2-(6- T Methyl am nc-pyrl din-3-y1l)-
benzot hi azol - 6-0l 15
543- met hoxy- 1, 3- benzot hi azol 2- 01- N, N- di et hyl pyr | di n- 2-
am ne 216- (di net hyl am ne) pyri di n- 2-
y1l1-1, 3-beri zot hi azot - 5- 31 r--4N
2-(2-nmet hoxypyrimdin-5-yl)- 1, 3-benzothiazola N N

WO 2007/086800 PCT/SE2007/000068
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-~ § — / N-elhyl-5-(8-methoxy-1,3-
. p{ \ banzothiazol-2-y}-N-

methylpyridin-2-amine

Ho, S /S /T 2
7\ N\ Tethy{methyl)amino]pyridin-2-
N N ¥1}-1,3-benzothizzol-G-ol
l
o 5 — ¢ Bmethoxy-2{6-
2\ r (triluoromethy)pyridin-2-y1]-
N Y 3 1,3-benzothiszole
&)
S 7\ 2-(5-flucropyridin-2-y1)6-
4 F methoxy-1,3-benzothiazole
N N—
o}
N \ 2-(6-ethaxy pyridin-3-y1)-6-
Vi 0 methoxy-1,3-benzothiezole
N =N\
6-methoxy-2-(2-piperazin-1-

==N
) )_N’ Vg YIpyrimidin-5-y1)-1,3-
N _/ benzothiazole

A 8 = /  5-{B-methoxy-1,3-benzothiazol-
7\ 4 N\ 2-yI}-N, N-dimethylpyrimidin-2-
N N

amine

H2 5 — /
N 2-[2-(dimethylamino}pyrimidin-
N” \ N/ \  5vlH,3-benzothiazol-6-0l



N 5-(5-nmet hoxy-1, 3-benzot hrazal-

2-y1l) - N-net hyl pyri di n-2-am ne

246- (el hyl am no) pyriclin-3-yl]- 1, 3-benzot hi azol - 5-ol
246- (et hyl am no) pyri di n- 3-yl JN1, 3- benzot hi azol - 5- an ne
11- et hy1l- 50-rnet hoxy- 1, 3, nanzat hi azol-2-yl ) pyri din- 2-
am ne NH 2[ 6- (et hyl am no) pyri di n- 3-y1] -

1, BobRNeREpi azol - 6- ol PCT/SE2007/000068

17

O s —N 5<{6-methoxy-1,3-benzcthiazol-
/>_C ,>—N'| 2y h)-N-methy Ipyrimidin-2-
N \ N \  amine
H S —=N
2-12-{methylamino)pyrimidin-5-
NH
O\O:N)‘{N}— \  yl]-1,3-benzothiazal-6-ol
A 5 —N
\Q: ,>_<\: />—NH2 5-(6-methoxy-1,3-benzothiazol-
N N 2-yljpyrimidin-2-amine
0 g ——N 8-methoxy-2-(2-
0 methoxypyrimidin-5-y1)-1,3-
Ulf——{h{}— \, benzothiazole
O s, /=
Ny, B-{6-methoxy-1,3-benzothiazol-
4 \N /% 2ylpyridin-3-amine
B 8 = /  B-(B-methoxy-1,3-benzothiazol-
77N\ g N\ 2-yl)-N,N-dimethylpyridin-3-
N amine

Ho S —
N/ 2-[5-(dimethy lamino)py ridin-2-
N/ O\ yI,3benzothiazl6-o

0. 5 e /—\ 6—me_thoxy-2-(6~morpholin—4~
\](j\ ) ) o ylpyridin-3y1)1,3-
N \ N \—/  benzothiazole



16 \N-el nyl-6-(6-nethoxy-113- 8-1\benzothi azol-2-y0-N
rnet hyl pyri dl n-2- ar ni ne /\| et hyl (nmet hy
ham no] pyriclin-3- yl}-1, 3-benzot hi azol -0-0

6- met hoxy-245- F(Wt orornethylpyridin-2-yl1-

1, 3- banzot hi azol e

WO 20077086800

HQ. s =
N
-
S/ /\
O
O
) =\ T\
\@:}_Q_ N/
o § == 0
<0,

PCT/SE2007/000068
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2-(B-aminopyridin-3-y[}-1,3-
benzothlazol-6-0l

2-{6-momphalin-4-y|pyridin-3-y}}-
1,3-benzothiazole

&-fluorm-24{8-mompholin-4-
ylpyndin-3-yl(}-1,3-
benzothiazole

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

2-{6-morphalin4-yIpyridin-3-y1}-
1,3-benzothiazol-6-ol

5-{6-lucro-1, 3-benzothlazol-2-
y)}-N-methylpyridin-2-amine

5{1,3-benzcthiazol-2-
ypyridine-2-carboxamicle

5-(1,3-benzolhiazol-2-y [}-N-
methylpyridin-2-amine
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N-N 2-(6-ot hoxypyridi n- 3-y0- 6-
nmet hoxy- 1, 3- benzot hi ezol e

Q- \ 6- et hoxy- 2- (2- pi perazin-1- / NNH benzot hi azol e
5- (6- et hoxy- 1, 3- benzot hi azol 2-0- N, N-di rnet hyl pyrirnic
in-2- amne 17 5- (6- et hoxy- 1, 3-benzo( hi azol 2-y
[)-N-nmethy I pyrimdf n-2-

WO 2007/086800
HO, S —
\ij\:rs}’ <\ ,;’> C\_
C s
P
N =N
Q
N/ \r{ \
'?kI::I:s —
)
N \ J \

o .
MH
\[:;l:£}~<;:?~—\
oo oe
\ /¢
N 1\'0--H
W h
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2-(6-ethoxypyridin-3-y)-1,3-
benzothiazol-8-o

2-(6-bromopyridin-3-y1)-6-
methoxy-1,3-benzothiazols

2-[6-{methylamina}pyridin-3-y|]-
1,3-benzothiazole-6-
carboxamlde

248-(methylaminc)pyndin-3-yl}-
1,3-benzothiazol-6-amine

N-methyl-2-{6-
(methylamino)pyridin-3-yl}-1,3-
benzothiazol-6-amine

[N-Methy!-11G]-2-(5-
Methylamino-pyndin-3-y)-
benzothiazol6-cl

PCT/SEZ007/000068

In another aspect of the invention, there is provided a compound according to forimula 1,

wherein X, of formula Iis a carbon atom substituted with fluoro or iodo.

In another aspect of the invention, there is provided & compound aceording to formula I,
wherein R3 of formmla I is selected from SO1C¢ alkyl, SC.¢ alkyl, SCy.¢ fluoroalky] and

N(C4.5 a]lcyleue).



am ne

NH2- 12- ( met hyl em no) pyri m di n- 5-

\y1l1l-1, 3-benzot hi azol -6-0
5- (6- net hoxy- 1, 3- henzot hi azoi 2- yOpyhni di n- 2- am ne
6- met hoxy- 2- (2- nethoxypyrimdin-5-y1)-1 , 3-

benzot hi azol e
l'ipyridin-3-amne N
WO 2007/086800

5- 6- (6- net hoxy-1, 3-benzethi azol -

2-y
PCT/SE2007/000068
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In another aspect of the invention, there is provided a compound according to formula I,

wherein R1 and R2 together forms a ring;

5 Inanother aspect of the invention, there is provided a compound aceording to formula I,

said compound being:

T4
[

N\/'b

o F

- 5

L
N =N

B~methoxy-2-{5-
(methylsulfony Yy idin-2-y(]-
4,3-benzothiazols

2-{5-flucro-6-methoxy pyridin-3-
y/F8-methoxy-1,3-
henzothiazole

5[1,3]dicxolo[4,5-
1, 3jbenzothiazol-B-y-N-
methylpyridin-2-amine

B-mathoxy-2-[5-
(methyithio)pyridin-2-y[}-1,3-
benzothiazole

6-methoxy-2-(6-pyrrolidin-1-
ylpyridin-3-y1)-1,3~
benzothiazole

16 Inanother aspect of the invention, there is provided a compound according to formula I,

wherein one to three of the atoms represents a detectable isolope selected from *H, "’F and

°C, or wherein one of the afoms is 2 detectable isotope selected from ‘*F, ''C and 'C.
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6- (6- met hoxy4, 3-itenzot hi azol N2-y1)- N, N-cl i not hyl pyri di
n-3- \ am ne 6'. 245-(di net hyl am no) pyridin-2- a-Q\
y1l1l-1, 3-benzothiazol-6-0l NN

6- mei hoxy- 2- (6- nor phol i n-4- yl oyndi n-3-y6-1, 3-
benzot hi azol e 18

WO 2007/086800 PCT/SE2007/0000068

21

In another aspect of the iuvention, there is provided a compound according to formula 1,

wherein one or more of the, atoms of R1 is a radiolabeled atom.

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

wherein one or more of the atoms of R2 i5 a radiolabeled atom,

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

wherein one or more of the atoms of R3 is a radiolabeled atom,

In another aspeet of the invention, there is provided a eompound according to formula I,
wherein said radiolabeled atom s selected from *H, ¥¥F, ¥F, ''C, *C, *C, ™Br, "Br, ™,

1?.31, 1251 and 1311‘

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, iC, Y and 1.

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

wherein said radiolabeled atom is selected from °F and *C.

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

H
[ XX
N H
0 H@i; N\25
N XX, Rs
Vil

wherein
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2- (6-nor pholin-4-yl pyridin-3-yl)- 1, 3-benzot hi azol e
6-fl uar o- 2- (6- nor phoOn-4- vyl pyridin-3-y1l)-1, 3-
benzot hi azol e

5- (6- et hoxy- 1, 3- benzot hi azol ryi -L22-yl ) pyridi ne-2-Garb
oxam de 2- (6-nor pholin-4-yl pyridin-3-y1)-

N1, 3- benzot hi azol - 6-0

NHbo ¢h7dsksaer o- 1, 3- benzot hl azol - 2- PCT/SE2007/000068
\yl)-Nnet hyl pyridi n-2-am ne
22

0O-R4 residue is attached to position 6, and a hydrogen atom is attached to position 5 of the

benzothiazole ring;

R4 is selected from Si(G3)s;, CH2G4, tetrahydropyranyl, 1-ethoxyethyl, phenacyl, 4-
bromophenacyl, cyclohexyl, +-butyl, z-butoxycarbonyl, 2,2,2-trichloroethyicarbonyl and
fripbenytmethyl;

(3 is, independently of each other, selected from Ci.4 alkyl and phenyl;

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

Q is a 6-membered aromatic heterocyele containing either one or two N-atoms, wherein
X1, Xz, X5 and X, are independently selected from N or C, and wherein one or two of X,
X3, X; and X4 is N and the remaining is C;

R3 is selected from Cy3 alkyl and hydrogen;

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

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

In another aspect of the invention, there is provided a compound according to formula VII,
wherein R4 is selected from r-bufyldimethylsilyl, 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 s-butyldimethylsilyl and ethoxymethyl.

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

wherein R4 is t-butyldimethylsilyl.



, 3-benzot hi azol - 2- yl)pyricl 5ne-2-cat axam de

5-(1
5-(1, 3-benzat hi azol -2-y1)-N N net hyl pyrl dir-2-am ne
2

WO 2007/ 086800 19 8)02-(8-ethexypyridin-3-y 0-1a- N
-N ornopyridrn-3-y 0-6- methoxy-1, 3-benzet hi azoi e
WO 2007/086800 PCT/SE2007/000068
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In another aspect of the invention, there is provided a compound according to formula VII,

QQ is a pyrimidine ring, wherein Xz and X4 are N, and X; and Xj are C,

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

5 wherein Q ig 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 aecording to formula VII,

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

1w Inanother aspect of the invention, there is provided a compound aceording to formula VII,

whercin RS is hydrogen.

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

15

g
)

K W

\/OVO\G%_O
NH,

= Nz rfll

5-(6-{[tert -butyl(dimethyl)silyljoxy}-1, 3-
benzothlazol-2-yl)pyridin-2-amine

5-6-{ethoxymethoxy)-1,3-benzothiazol-2-
yllpyridin-2-amine

In another aspeet 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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2[6-(nmethram nal py ridin-3-y 1,34: eneothiazol e- 6-

car boxam de 2-0-(nethyl arni na) ppi di n-3-y11-

1, 3- hanzot hi azol - 6- am ne N-rnethyl-246- m

(et hyl arni no) py benz ot hi azol - S-am The In

anot her aspect of the invention, there is provided a
conpound according to fornula I, 5 wherein 3(4 of

f avgnmhmsdsod S @ carbon at om substituted w t leciisemimomes
iodo. In another aspect of the invention, there is
provi ded a conpound accordizdag to forrmula I, wherein R3
of formula | is selected from SQ2C allcyl, SC alkyl,
SC1. 6 fII_LIJoroaI kyl and N(C4.6 al kylene). 2D

8 S X%, ,-Gs
o @)
5 N XX, R5
Ry
wherein

OH is attached to position 6, and a hydropen atom is aftached to position 5 of the

benzothiazole ring;

Q is a 6-membered aromatic heterocycle containing either one or two N-afoms, wherein
X1, Xp, X5 and X, are independently selected from N or C, and wherein one or two of X,
X3, X3 and X; is N and the remaining is C;

R5 is selested from Cy.3 alkyl and hydrogen;

G5 is selected from Cj3alkyl and C,.3 fluoroalkyl, wherein one to three of the atoms of G5
is 2 deteetable 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.

In another aspect of the invention, there is provided a pharmacewtical composition
comprising a compound according to formula I, together with a pharmaceuiically

acceplable 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 secording to

formula [, 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: (2) administering 2 detectable
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I n anot her aspect of the invention, there is provided
conpound according to fornmula I, whereinRl and R2
together fornms a ring; ( 0 3 In another aspect of the
i nvention, there is provided a conpound according to
formula |, said conmpound bei ng: 6- mef hoxy- 245-
(met hyl sul fonyJ) pyddi n-2-yl | i, 3-benzct hi azote

2~k Subiahe- 6- met hoxypyri di n- 3- y1) - 6- net hgxeAeRvrooss
benzot hi azote 5-[ 1. 31di oxol of 4, 5-

f]11..3lbenzot hi azoi - 6-y1- Nmpat hyl pyfi dl n-2-am ne
6- net hocy- 245- (nethylthio)pyridin-2111-1, 3-
benzot hi azol a 5-rnet hoxy-2-(6-pyrrolidln-1-

YR 644 adindiichi @mplRita 8l AAS Gdio-labeled compound of formula

1, and detecting the binding of the compound fo amyloid deposit in the subject. Said
detection nay be carried out by gamma imaging, magnetic resonance imaging or magnetic
resonance spectroscopy. Said subject may be suspected of having a disease or syndrome
selected from the group consisting of Alzheimer's Disease, fantilial Alzheimer's Disease,

Down's Syndrome and homozygotes for the apolipoprotein E4 allele.

In another aspect of the iuvention, there is provided a compound of formula I for use in

therapy.

In another aspect of the mvention, there is provided use of & compound of formula I in the
manufacture of a medicement for prevention and/or treatment of Alzheimer's Disease,
familin] Alzheimer's Disease, Cognitive Deficit in Schizophrenia (CDS), Down's

Syndrome and homozygotes for the apolipoprotein E4 allele.

In another aspeet of the invention, there is provided use of a eompound of formula I in the

manufacture of a medicament for prevention and/or treatment of Alzheimer's Disease.

In another aspeet of the invention, there is provided nse of @ ecompound 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 Diseasc, familial Alzheimer's Disease, Down's Syndrome and
homozygotes for the apolipoprotein E4 allele, eomprising administrering to a mammal,
including man in need of such prevention and/or treatment, a therapeutically effective

amount of a compound of formula 1.

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

treatment of Alzhcimer's Disease, comprising adminisirering to a mammal, including man
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I n anot her aspect of the invention, there is provided a
conpound according to fornmula I, wherein one to three
of the atons represents a detectabl e i sotope sel ected
from31l-1, 19F and 13C, or wherein one of the atons is
a detectable isotope selected fromleF, | and it. 21

I n anot her aspect of the invention, there is provided a
cogpnehsgcording to formula I, wherei n ong k00569
the, atons of Rl is a radiol abeled atom 5 In another
aspect of the invention, thgre is provided a conpound
according to fornula I, wherein one or nore of the
atons of R2 is a radiol abeled atom In another aspect
ofn nedveot isweh erevéngon antiletreetniegt, ptherapedticdhacffectine euadht of &

a rding. rmula |, wherein one or nore of the
a?%ﬂ%gggg Péga radi ol abel ed atom 1C In another
aspeet of the invention, there is provided a e, ot npound
a ' : i ' j atom
AL e O DO R Gy bop RO SR SRABRGAE T
7 Getmen ot fogpiti e Bsficiin iz renia (GLIF) A PHNE sipabiingto & ho

| BYRRET PPdikd¥84fn hedd BF QM HEEnRn R ARt RV AeRFally0
formula 1, erein said radiol abel ed atomis sel ected

f i pnpuutofe copgpundofformyi lang 1231, In anot her aspect
of the invention, there is provided a conpound
according to fornula |, wherein said radi ol abel ed at om
i Dest@li@eted from'BF and '1C. 20 In anot her aspect of

e

the invention..,there i,s provi ded conpound. accor.di.ng

t O pis? N SRy 95 RGN  Bof PR B RS BRES T P
6 intauiel ta inblyd wfemanalied and sraighttchthetirated afsiid iydwesbaf t he
b%ﬁgstﬂ¥ﬂ§$£ 1 td 3Qarbon atoms or if a specified number of carbon atoms is

provided then that specific number would he intended. For example "Ci.s alkyl" denotes

alkyl having 1, 2, 3, 4, 5 or 6 earbon atoms. When the specific number denoting the alkyl-
group is the integer 0 (zero), a hydrogen-atom is intended as the substituent at the position
of the alkyl-group. For example, “N(Cs alkyl)," is equivalent to “NH;* {(amino). When the
specific number denoting the alkylenyl or alkylene-group is the integer 0 (zero), a bond is
intended to link the groups onto which the alkylenyl or alkylene-group is substituted. For
example, “NH(Cy alkylene)NH,” i3 equivalent to “NHNH,” (hydrazino). As used herein,
flre groups linked by an alkylene or aikylenyl-group are intended to be attacled 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(C;alkylene)”, “N(Cs alkylene)” and
“N(C; alkylene);NH" is equivalent to pyrrolidinyl, piperidinyl and piperazinyl, repectively.

Examples of alky! include, but are not limited to, methyl, ethyl, n-propyl, i-propyl, n-butyl,
i-butyl, sec-butyl, t-butyl, pentyl, end hexyl,

Examples of alkylene or alkylenyl include, but are not limited to, methylene, ethylene,
propylene, and butylene.

As used herein, "alkoxy" or "alkyloxy" represents an alkyl group as defined above with the
indicated number of carbon atoms attached through an oxygen bridge. Examples of alkoxy
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R4 is selected fromSi (03)3, cH2&A, telral aydropyranyl,
| - et hoxyet hyl, phenacyl, 4- 5 bronophenacyl,

cycl ohexyl, t-butyl, t-butoxycarbonyl,

2,2,2-trichl oroethyl carbonyl and triphenyl nmethyl; 03
is, independently of each other, selected fromCl.4

al kyl and phenyl; 1004 is selected from

y! silyl)ethoxy, C1.3 alkoxy, 2-(
aiﬂoxy?ﬁ% Yy, CL3 alkylthio cyelopropyIQ%ﬂ%Eﬂ?wmmms

phenyl , p- met hoxyphenyt, o-njirophenyl, and 9-anthryl, Q

is a 6-nenbered aromati c heterocycle containing either

one or two N-atons, wherein X1, X2, 1K3 and X4 are

i indla@aehﬂientnloylimieldex;meiﬁoxfy;mnmcmipr@px}andpwmey,aimto@ne or
ining is G

\é'wbu?oxé élbmof{yéahpf rﬁo %“’gr ?I\#Op g om %ﬁoéfog Oxy ag a free
baweargiiony. Sadilatly, éailtwthlb‘éordﬂnogﬂibawate@resmt B aﬂcai EIOItphle deiméd 20

! Qbo@pgilﬂbﬁg ind e i!ium%gr J Pﬁbon Téﬁl@ %}h%’d V\iﬁ:ﬂ%ﬁ & sﬁl%iklpﬁri)d\éb ded a

conpound accor Ing to fornu
Si (G3)3. In another aspect of the invention, there is

mﬁgﬁéeq ﬁg‘elﬁ, “GRLD d“fﬂ\gﬁl qulﬁg @Qﬂﬁcﬁﬁiﬂrléek? hly L4 alone orasa

erein R4 i's seledt om t
2 syffix prpealiyeisrsity gryeps HU&@’WP@F%WO 8! e%fthqhyérﬁméﬂ{ RiAched iy
ar&efciieé é@%ﬂﬁg&m@;poﬁd%eg APV @iﬁgliiedarand atutb\‘?% BrobSs B EMAELEy @
npound " accar.d f or mu erein R4 is

séi‘%‘&tEé‘amP Fiohporpales inglndrelul ot Sehyimitadig. wtimsxysetnyl . 23

| aifRaei ey, ReRAGhyDD 2 b Aeidowen! 1-SibrocthiPie 3ifBoppepided a
compound according to fornula VI, Qis a pyrimdine

ring, wherein X2 and 3(4 are N, and XI and X3 are C
Examples of fluoroaliylene include, but are not limited to, difluoromethylene,

fluoromethylene, 2,2-difluorobutylene and 2,2,3-trifluorobutylene.

Examples of fluoroalkoxy include, but are not limited to, trifluoroinethoxy, 2,2,2-
trifluoraethoxy, 3,3,3-trifluoropropoxy and 2.2-difluoropropoxy.

As used herein, “aromatic” refers to hydrocarbonyl groups having one or more unsaturated
carbon ring(s) having aromatic eharacters, {¢.g. 4n + 2 delocalized electrons) and
comprising up t about 14 carbon atoms. In addition “heteroaromatic” refers to groups
baving one or more unsaturated rings containing carbon and one or more heteroatoms such
as nitrogen, oxygen ot sulphur having aromatic character (e.g. 4n + 2 delocalized
electrons),

As used hercin, the term “aryl” refers to an aromatie 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
aromnatic groups, for example, pbenyl. Ring strirctures 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 ot 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 exampic, the other cyclic rings can be cycloallcyls,
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I n anot her aspect of the invention, there is provided a
conpound according to fornula VII, 5 wherein Qis a
pyridine ring, wherein X2 is N, and X1, X3 and X4 are
C. In another aspect of the invention, there is

provi ded a conpound according to forrmula VI, wherein Q
is a pyridine ring, wherein X4 is N, and XI, X2 and X3

ar : n anot her aspect of the inventi i
oSy Pk A oS

a compound according to fornula VI'T,
R5 is hydrogen. |In another %§pect of the invention,
there is provided a conpound according to fornula VII,
sai d conmpound bei ng. 15

S vichoufickry®[ dycloatioplls HryTdn)k DoferdcyAX Yihe dmds ortho, meta and para
ben%othlai | - -ygﬁ%LLdlq-z-an1ne "12 \-5/1

5P 8t 110 §‘n@§ﬁt§' DO hERT55E AT BFBY oo For example, the names
Y1 20hhéntglitenze?e aadbriey -dihethaaichese aapsaiounf t he
invention, there is provided use of a conpound

according to 20 fornmula VIlI as synthetic precursor in a
p a6 28 dereifi, tiprtepdicatidatml” @f intendbdib érdcbde monpeltivg goips kv | a

XITh% spe\:/:\i%)eg nougn%/erOo%%aSIQ(%%%rn{s.sﬁl%soe%a/y %1%919? §JsezclABr bridged polycyclic
systems. Preferred cycloalkyls have from 3 o 10 carbon atoms in their ring structure, and
more preferably have 3, 4, 5, and 6 carbons m the ring structure. For example, "Cs.s

cycloalkyl" denotes such groups as cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.

As uscd berein, "halo” or "halogen” refers to fluoro, chloro, bromo, and iodo. "Counterion”
is uged, for example, to represent a sinall, negatively charged species sich as chioride,

bromide, hydroxide, acetate, sulfate, tosylate, benezensulfonate, and the like.

As used herein, the term "heteroeyelyl” or "heteroeyclie™ or “heterocycle” refers to a
saturated, unsaturatcd or partially saturated, monoeyclic, bicyclic or trieyclic ring (lcss
otherwise stated) eontaining 3 to 20 atoms of which 1, 2, 3, 4 or 5 ring atoms are chosen
from nitrogen, sulphur or oxygen, which niay, unless otherwise speeified, be carbon or
nitrogen linked, wherein a ~-CHy- group is optionally be replaced by a -C(O)-; and where
unless statcd to the contrary a ring nitrogen or sulphur atom is optionally oxidised to form
the N-oxide or S-oxide(s) or a ring mitrogen is optionally quarternized; wherein a ring —-NH
is optionally substituted by acetyl, formyl, methyl or mesyl; and a ring is optionally
gubstituted by one or more halo. It is understood that when the total number of § and O
atoms in the heteroeyclyl exceeds 1, then these heteroatoms are not adjacent to one
another. If the said heterocyclyl group is bi- or tricychic then at least one of the rings may
optionally be & heteroaromatic or aromatic ring provided that at least one of the rings is
non-heteroaromeatic, If the said beterocyclyl group is monocyclic then it must not be
aromatic. Examples of heterocyelyls include, but are not limited to, piperidiny], N-
aeetylpiperidinyl, N-methylpiperidinyl, A-formylpiperazinyl, N-mesylpiperazinyl,
honiopiperazinyl, piperazinyl, azetidinyl, oxetanyl, morpholinyl, tetrahydroisoquinoliny!,
tetrahydroquinolinyl, indolinyl, tetrahydropyranyl, dilydro-2H-pyranyl, tetrahydrofuranyl
and 2,5-dioxoimidazolidinyl.
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wherein OHis attached to position 6, and a hydrogen
atomis attached to position 5 of the 5 benzothi azol e
ring; Qis a 6-nmenbered aromati c heterocycl e contai ni ng
ei ther one or two N-axons, wherein X1, X2, X3 and X4
are independently selected fromN or C, and wherein one
or two of Xi, X2, X3 and 3(4 is N and the remaining is

Cw I, selected from CL. 3 al kyl and hydrQ@aioisieS
A o e a kyl and 01.3 fl uoroé’?ﬁky% e

wherein one to three of thegjatons of G5 is a detectable
i sot ope sel ected from3H, I9F and 13C, or wherein one
of the atons of 05 is 15detectabl e isotope sel ected
from'SF, 110 and 140 In another aspect of the
invenébon,g here |

, ls.provjded a pharmaceutica
e e S N SO T
| hetéreyed thermambetsuch 49 balfurBeRei, iocaitrdpyn. detapiva plogpsGitude er .
20 I n another a ct.of t i nyent.i o there is
et A e R R R g ol A H v Be et gror
| heigroany swiipseingiide withaleroitibs pyridyhde | wridigyla ppddidoyl abel ed
C & . I . (S A
AR SRS Rl Nl kARl b,
afpdablybthiszdid, intaldimyiTonoxatdidrbenzoSuyhrbenvo tiisdylaenitiiazplyl o
MRLDOG T 5ol A QhzHAPLS A lifhalafhIA, SHRLREE,
conpr [?i}él %ﬁz@ﬁé stoej);)s 0 %la gﬂfﬁn fr}?’st er i|angﬁa1 CIglet e@t abl e
benzothienyl, purinyl, carbazolyl, benzimidazolyl, indolinyl, and the like. In some
embodiments, the heteroaryl group has from 1 to about 20 carbon atoms, and in further
embodiments from about 3 to about 20 carbon atoms, In some embodiments, the
heteroaryl group contains 3 1o about 14, 4 1o about 14, 3 to about 7, or 5 to 6 ring-forming
atoms, In some embodiments, the heterpary! group has 1 to about 4, 1 to about 3, 0r 1 to 2

heteroatoms. In some embodiments, the heterearyl group has 1 heteroatom.

As used herein, the phrase “protecting group” or “protective group” ineans temporary
substituents which protect a potentially reactive functional group from undesired cheinical
fransformations. Examples of such protecting groups include esters of carhoxylic acids,
silyl ethers of aleohols, 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 selcctive N-alkylation of an amino-group present in the
same molecule under basic conditions. Examples of such protecting groups imelude, but is
not limited to, methyl, 2-(trimethylsilyDethoxymethyl, alkoxymethyl and 7~
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 salis of basic 1csidues 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 emmonium salts of the parent compound

formed, for example, from non-toxic inorganic or organic acids. For cxample, such
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25 quantity of a pharmaceutical conposition conprising
a radi o-1 abel ed conpound of fornula I, and detecting

t he binding of the conmpound to amyl oid deposit in the
subject. Said detection may be carried out by gamm

I magi ng, magnetic resonance inmagi ng or magnetic
resonance spectroscopy. Said subject may be suspected
of whakhpgset di sease or syndr one sel ected frmstﬂmmg,myp
consi sting of Alzheinmer's Disease, famli al A(zhel mer's
D sease, Down's Syndronme ang) honozygotes for the

apol i poproteirA E4 allele. In another aspect of the
invention, there is provided a conpound of formula I

f eonvetsienal ﬁnnttmcr sfyincthdd ﬂhoae (a-,rioetdrfmm mmﬂtaciﬂé suting

| B RO RS BR3Pl e R il S
piaeﬁcemtllmo,mmti¢mmc,trme¢ianammmg{ndNemqu ner's Di sease,

famlial Al zheinmer's Disease, Cognitive Deficit in
Schi zophrenia (CDS), Down's Syndrone and honpzygot es

f Ghe phvmneegytidallp angerdebési spltsied tha plesshidnvedtipnican bersytthesizedipete
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manuf act ur e anent
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I em@ﬂmﬁda &ith @&&aﬁ&m&ﬁc Mb%ml oPHE E.le'dﬂﬂate b€ bSaciddn %&\6& fded
use 0 a eorrpoun f or mul a he ao manuf act ure of

a OTFET ORISR I Eb‘%“"blfee(if ] ramawav é?ﬂﬂﬂ‘Feé‘a% it likg pther, ethyl

Caghitd, étNRoID8EprSpatiol,i R acahizZ®@pbiNi @ (CDS). In anot her
aspect of the invention, there is provi ded a net hod of

prevention and/ or treatnment of Al zheinmer's Disease,
f am'uie'ﬂ adreif “Fh@ion®drolysable %&aﬁﬁrs” e s mSwa (ﬂyd}ﬂlljlsaalﬁ @25
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hoandi
t cgers lﬂeﬁtcycldletﬁem@pﬂuxyﬁwl dcytoa?ﬁxfeéom viephaspborahidpfeydic
cagpeound of fornula |I. In another aspect of the

invention, there is provided a method of prevention
and/or 5 treatment of Cognitive Deficit in

SeRh&anaks mta%toh@%)eam%ﬂﬂpﬁ’u&hrﬁl%oﬁgﬂlﬂm Shgh ] Bi1ibrRirA
manmal |, |nclud|n nman i n need such %reventlon and/ or

t respEFRm ﬂl&fﬂtﬂfﬁélﬁ%"eﬁﬁ#@%ﬁﬂlﬁ&?ﬂleﬁﬁ@é@m% slABe) taviomersm
C QYNBY@ tha es@lfing RFfnPbting his-the properties of both a ketone and an unsaturated

aleohol.

Asused herein "stable compound” and “stable structure" are meant to indicate a compound
that is suffieiently 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

“jsotopically-labeled”, “radio-labeled”, “labeled”, “deteetable” or “detectable amyloid

binding” compound, or a “radioligand” is a compound of the invention where oue or more



Definitions 10As used herein, "alkyl", "alkylenyi" or
"alicylene" used alone or as a suffix or prefix, is
i ntended to include both branched and strai ght chain
saturated aliphatic hydrocarbon groups having from1l to
12 carbon atons or if a specified nunber of carbon
atons is provided then that specific nunmber woul d he
intended For exanple "Ch al kyl" denotes al kyl having
, 5 or 6 earbon atons. Wen the spe
‘%éNM§ gﬁ%ting the alkyl- is group is the |n&bﬁmﬁwgms
(zero) a hydrogen-atomis 4intended as the substituent
at the position of the al kyl-group. For exanple, "N(Co
al kyl)2" is equivalent to "Nl-12" (am no). Wen the
s piems itk esphcidive subsitniat iyng atblh&aﬁ:hé@la&;ﬂyd m438 or mass number
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" fid k T2g; 1 alsgne or as a suffix or prefix,
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25 | n@ig;t@agexm&qd &ntheliOfredutsti ch@pbuh @, froby witidnURstonEsrEay.,
2,2,2- trifluoroethoxy, 3,3,3-trifluoropropoxy and
2, 2-di fl uoropropoxy. As used herein "aromatic" refers
g xgi;(éi‘l%&%ia?&@ Y g%ﬁk‘ Bt 6k Gy EE%&i ﬂg{‘ﬁ@{éé *n?d%
carbon ring(s ving aromatic c arac ers, . 2
deligeimer digegsea @@g,rc@rﬁ]g:gmcg @fthe present invention and their salts are expected

to be active against age-related diseases such as Alzheimer, as well as other Af related

30 pathologies such as Downs syndrome and B-amyloid angiopathy. It is expected that the
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21) conprising up to about 14 carbon atons. In addition
"heteroaromatic" refers to groups baiting one or nore
unsaturated rings containing carbon and one or nore

het er oat ons such as nitrogen, oxygen or sul phur having
spmat/osssmhar acter (e.g. 4n + 2 del ocal i zed elpeglSESdD00068
25 As used herein, the term"aryl"” refers to an

aromatie ring structure madepup of from5 to 14 carbon
atons Ring structures containing 5, 6, 7 and 8 carbon
atonms woul d be single-ring aromatic groups, for
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11, 12, 13, or 14 woul d be polycyclic, for exanple
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or nDre ring positions mnth such substituents as
descri bed above. The tetra "aryl" also 30 includes
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car bons |n the ring structure For exanple, "C3.5
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30 honopi perazi nyl, piperazinyl, azetidinyl, oxetanyl,
nor phol i nyl, tetrahycl roi soqui noli nyl,

t et rahydroqui nol i nyl, indolinyl, tetrahydropyranyl,
wiohpeiResabt pyranyl, tetrahydrofuranyl and  pcrisg2007/000068
2, 5-di oxohni dazolidinyl. 29 As used herein,

"heteroaryl" refers to a hetsgroaromati e heterocycle
having at | east one heteroatomring nmenber such as:

sul fur, oxygen, or nitrogen. |-leteroaryl groups
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4 fused rings) systens. Exanples of Gheteroaryl groups

npiFeimagme gchpigues supinis ragnetic repxym@;ppec(mosc@py (MERS) df imAging

(5 B RLAE ELAS ot o b anAPe oy sl ghoten

emlwm?yﬁbmpllli;d ﬂbﬁiographﬁ@&ﬂEf.}T) dﬁ@ﬁb&didﬂl?ﬂhﬂflyt@{ylﬁﬂ QeguRiton in vivo.
zt hi azo Z0 ra ri azol

o s 11 910 Ereine S 1, 3 e SRS T o e of a abeled
h@t@fdaﬂYbubsﬁlﬁfeﬁﬁéﬂoﬂhazoR%ﬁbﬁv@%Qés}{ﬂxbed' HRR. IFRY amrﬁﬁ‘ﬂ?]agfh%

In sone mbodi ment's, the heteroaryl group
ﬂtﬂrf@@tauomennﬁﬁﬁo’mm ﬂ@ Qtgankasareaboing exaamiticd is measrérband expressed

Q. c
RSP R P R0 LB B o
egdamnlé, divideddy) ﬂleaxbt@wmdiﬂg i ahethaltimie of theam® stiffe@ during the
ring-formng ato ome, enbodi rrents t he het eroaryl

SRS “f?d%laﬁmg aroa \ T@w? bindine iy is getiprd ap theprgire signal
dEi%&t@d RAHAER byl 4 9 9% uﬁgg;@giﬂesﬁmu% WI&B& m@ﬁ&arf&r bkreSHRYR 2

has 1 heteroatom 15 used herein, the phrase

squp@t.ngﬁ;:hpmgf @r@mjrcalcquautgy of Igbqlcpd@r@p@%alomgﬁlg a large excess of

N t
r eac 4 élét cﬁ%ﬁ%gn gﬂiri'olup Fom ﬁ&‘g@m r elg’%eﬁg%na% al,
praferlsly @ hombm, @fd mokaefplably adfunti elisppeted efttaiving dgmentjas
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ARARF ERE Rt GRdel atesas BR MBS o158 ta8lonb@Tde! Tl :1ifo should be
derivatives of the disclosed conmpounds wherein the
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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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30 conventional non-toxic salts include those derived
frominorgani c acids such as hydrochl oric, phosphoric,
and the like; and the salts prepared from organi c acids

WweChomgedogctic, maid, citric, benzoic, net hanféﬂgﬁﬁw;@.ms
and the |ike. The phar maceuti cal ly acceptable salts of

the present invention can begysynthesized fromthe
parent conpound that contains a basic or acidic noiety
by conventional chem cal nethods. CGenerally, such salts
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AR S SO P BRLPRRY ol BUor e
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oo A SR P e e S o et nown in

RERE SRR BEHHed b9 'FoM@SJPElrSHWBlfdA Gn PYSITRORSIMISSIONS
used herein, "tautoiner" neans other structural isoners

TOMOCRAPEY ANLLAUTORADIQGERAPHE 391-#5gRavemPressy $986). The

Bip
R T s e e
thojgesstkinewsm ¢f thbatthSa ng; Knkami) dntah Rad sappir &nstl (Rard)Hét 647

(00 8 DD Gt i e e S v ke e Bt oo

TeSRi¢Ghmi0SEITe), R1dd5@dadbn SMhd QibRithsRf tdlintetRESRy-afs that bmd
purity froma reaction mxture, and formulation into an

saelt meialdpes ean bp e Fagied iwitoup rndue sgpessentstiany by one Qf@nqamalgﬂ in
f%%m%%ﬁbél LR, TP A Rlaob R LSRN PO B Bt

umeimnng rddivdabeled eativatines o@ch-‘%mﬁ el Gabiy iﬂ thbett efliée, for
| abel e l.e "det e t ect ab
P PR g ueln e S Poipes Ca o T 3 dPPLOF
NRIRPVRERE LB1BlokN Y S0 I195.40N2693) 0RE i £ Nuckhr Medicine
&Biology 24(6):485-98, (1997). In addition, the compounds may be labeted with *H, *C
and 21, 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 spectroseopy for purposes of in vivo imaging and spectroseopy. Elements

particularly useful in magnetic resonance spectroseopy inelude “*F and *C.

Suitable radioisotopes for purposes of this invention include beta-emitters, gamma-
emitters, positron-emitters, and x-ray emitters. These radioisotopes include 1271, 12, 11,
1251 3¢ ¢ B and ™Br. Suitable stable isotopes for use in Magnetic Resonance

Imaging (MRI) or Spectroscopy (MRS), according to this invention, include F and Bc,
Suitable radioisotopes for in vifro quantification of amyloid in homogenates of biopsy or

post-mortem tissue include ‘2’1, *C, and *H. The preferred radiolabels are **C or °F for
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atons are replaced or substituted by an atom havi ng an
atom ¢ mass or mass nunber different fromthe atomc
mass or mass nunber typically found in nature (i.e.,
wat00mdskgoooccurring). Suitabl e radi onuclides péT8€r2007/000068
"detectabl e i sotopes”) that may be incorporated in
conpounds of the present inwsegntion include but are not
limted to 2H (also witten as D for 5deuterium, 3H
(also witten as T for tritiun), 110, 130, 34c, nN,
vdONPETSR vivd Tlagided @1 h8iwe B SBE in. ; 3
J7613r, /7Br, 1231, 1241, 1251.02%55%5?.#%?{ i'sh%u’t?leld Hor
Grigemsitotiudiera Hoglversasy spnieational mathed & visualimundiagriostiche

' [ e I+ with a detectable
p#dsi%fop th gu]é%:eﬁg%%{/yg?ﬁabﬁee@x leg'#edé&e\l%ﬁ?%h al | ows detection
with a technique sujtable for the partjcular

Thp pempaeandsoH thesprgsent inventiga magy ba pirinisteaebihanysfieanhimown to one
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raction.o t he_.nol ecu S. raal,o Cl 1 , a |"S
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“conpound For exanple, for in vitro plaque or receptor
intzederalrigiransatricolap datrasiennl, infwenaial, @ aoReePUs fndgction and

: 3H,- VC, or 1251 will generally be nost
“jbfgsg%ﬁa {“@%J?S'in vivo 1 , 18 130F, 9F 1201, 123/, 131

75-1, 15immgi ng applications 11C,it; or 76H wll
The peachadmynipieatiep protoend willl vary densading b anient faptorstinduding the

oRYE St Pl E SR LSSl
adrinistetididirdced2fs RoaldHeasutok tam Srefdf endinare sidlininahe Art.
i ucl nde anounts that enabl e inaging of anyloid

TREEBTA alhoioRel by out €51 G 36 EERL RO LR Yy ¢
ipvestirertompeilrd ategeehid fort thomverite metiods. fly osssomidiated, thd ddse
1P’ hbout 808P hs R day to about 10 g/ke/day. I another embodiment, the dose level
is about 0.01 pg/kg/day to about 1.0 g/kg/day. In yet another embodiment, the dose level is
about 0.1 mg/kg/day to about 100 mg/kg/day.

The specific dose level for any particular patient will vary depending upon various factors,
including the activity and the possible toxicity of the specific compound employed; the
age, body weight, general health, sex and diet of the patient; the time of administration; the
rate of excretion; the dmg combination; and the form of administration. Typically, iz vitro
dosage-effect results provide useful guidance on the proper dosés for patient
administration, Studies in animal models are also helpfl. 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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This invention provides radiol abered heteroaryl
substituted benzot hi azol cs as anyloid 25 i magi ng agents
and synthetic precursor compounds from which such are
preepar/esdsool t is believed that the compounds ofpcitRe2007/000068
present invention may be used for the treatnent of
Al zhei mer di sease. Henee, cd@gpounds of the present
invention and their salts are expected to be active
agai nst age-rel ated di seases such as Al zhei ner, as well
Bs regitnen mAy énclitde padtreatmd sk qadioh od-adhiBtrstishwiisadaitivnsl
‘ﬁ%%gr nme a ci-anyloid angiopathy. It is expected that
e“&b’% ¥1086800PCT/ SE2007/ 000068 32 conpounds of
the present invention would nost |ikely be used as
Iniongémbalimaitsthd itvertive lcompimds fre atdidstérad wanhimatl, Doluding
Wi th a broad range, of cognition deficit ephancepent
“éagj’eﬁiﬂ%l.s SYSpegrOREBgOR L 1S G'Fr“:l)‘r@%ﬁ\‘%@é‘?ﬂaﬁh%tﬂ}smfﬂf or
i6n b i f r
D o SR TN IRu Ry R, T b e ety
ynanol ysabl e ester thereof, or a pharmaceuti cal
conmposition or fornmulation conprising a conpound of

1h Qh &R rbbolinesit, %gg]aaunas a{dleﬂetﬁéaa @wtﬁaflﬁﬂeyalraﬁon, useful as

si mul t aneousl y, uentially or separately with another

mm@a}prquyswbmm@m mlhnd.fsetdras syrthsustistinggeaterials for
B o o A ol el BRI EORGR0RY] ||

sabdtitved Hsthiseslésys aatythidrbhagbpldgttf.s) t hereof . Met hods
of use The conpounds of the present invention nay be
used to determ ne the presence, |location and/or anpount
of one or nore anyloid deposit(s) in an organ or body
area, including the 15 brain, of an animal. Anyloid"
h&ﬂbﬂiﬁﬂ{k&i wr Amyloid Denosits &2 Wirgyi t at i on, deposit(s) of
Al In allowing the tenporal sequence of anyloid
TEPRSértion furkiRr PRvides 4 pemdd fdrldetebiigamiylole dgRRRELMeardRY
further be used to correl ate anayl oi d deposition wth

opPTisRE L) contastingd bodily Egsup Mahan sfecive et ayingenitve

; ] i 4 " 0 )
S DOERE LB ALE BimBlon QB oy T S BRTRRUDAR G
dttestimgswindidg s6thd eompound onatnyloidrlepdsit(sa it the tigsee 20 by
anyl oi d deposition, such as AD, famlial AD, Down's

, . far _
e Y R onf B BN B Sty ol of dtecton means
ideltds; withew linkitatipn, anienvswpiriebhhigoes, suph asbrightfleld, Buorescence,
deposits.in, an organ or body area, preferably brain, of
15568'5? o f*‘ndrﬁSSSiR°ga§‘éﬁ‘%° & PEonpri ses adninistration

of a detectable quantity of a pharmaceutica

conposi tion containing an 25 anyl oi d- bi ndi ng conpound

of the present jnvention called a "detectable

hgracgRliral coumpos armaceutically acceptabl e

wat er -sol ubl e salt thereof, to a patient. A "detectable
Thisunivesitioh further provides a pharmaceutical composition comprising: (i) an effective

amount of at least one inventive compound; and (if) a pharmaeeutically aeceptable carrier.

TaT S

The composition may comprise onc 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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means that the anount of the detectabl e conpound that

is admnistered is sufficient to enable det ecti on of

bi ndi ng of the conmpound to amyl oid. An "inmagi ng

\gf)fzﬁ&ﬁo‘sﬁﬂﬁoquam'ty means that the anount of 13(?1?51:20071000068
etectabl e conpound that is adnministered is s I Ccl ent

to 30 enabl e i magi ng of bln@ ng of the conpound to

anyloid. 33 The invention enploys anyl oi d probes

whi ch, in conjunction with non-invasive neur0|nag|ng

%m@&@%ﬁ%@ ghté?’ Wﬁbgﬁa‘&g&? Q&nfgetflglglg 8%{%95?4111:10

agend(st.ron em ssi on tonography (PET) or single-photon
eni ssion conputed tonography (SPECT), are used to

. vV § Y
YR A SRS LA Tl o Bl g B
admindstatianasy for axdmatie | sahlerioh (@pears ok n&uhqiiebﬂswbhﬁon or suspension),

R 0 T CRARLA01 Bl DL TIERI QTS ol o,
gPRALRIpA%A0} APfciDn 1BHS WieHe, B RKBH SAREHE, ﬁf&é%%n%psule

tota? bi ndi ng or as a ré%go I n whi ch tot al blndln%
nmél Qpif@s erauision and midroeredsiony (F)fpsrentexal ainiaiisirdtion blesitbpyimeous,

iy e ng %hmﬁ'a@e%'o&gor e?ldwﬁhe%{loﬁ%ss%lfgﬁc%%ge %ﬁ‘e”ﬁagﬁ ?,J ect
sgnp?ﬂhlc:}gcgl sﬂstﬂih&?rdlcﬁsdibﬁlﬂﬂﬁbn&@) tdpicabaiplictioni atg,rfeihexample a
ciie P e o RElrSr i feashefe of Py BRptias B i 8] Be i o
ueéa:&rthl b AR IHGBbn &Uﬂﬁ%kz&ﬁblé)fa peRE! &dark QPRAMA ) @h&ﬁguaw th

| arge excess of unla bel éd, buf otherw se chemcally
aﬂmmtxaﬁam, (6)rayksn Adminstrationk (B ensdemnad adrinisirtions pri8a nase) v
- Waltie: and nost preferably a human suspected of
hav ng d%nentia. 15 For purposes of in vivo inmging,
the type of detection instrunent available is a ngjor
Ii agd @ibddin&n) the tany@sitiog isvfermdlgtbdfor ifb@venons ddiiaRiration and the
radi oactive isotopes and 19F are glrtlcularly SU|tabIe

cﬁﬂmer mﬁludfs%ﬂwragdfﬁ@a muﬁnftnheepmsh@d 3@9‘3@?@ @vhithe
YRR o B YR bl BRLY Tl 3 MY c QB LB ing e

bndaﬁtbam Barriel 8 ﬁ@ﬁbﬁe ldﬁéppﬂ:@nﬁﬁ‘%%le%ind?bﬂﬂ@s SsativBeonT
decay det ect'abl e .%‘ %@ven type of instrunment. 20
erreny

dorsgion ef effash $p u@traao fimeat ﬂtﬂ@onmesm@n ffonmnﬁ@ abput I9ang of

it Sl Rt b oS P Mne  SBo R e
iRLAKEp R T Hlep}fo %tbuff&l%on&hﬁﬁgzqmough so that the host

does not sustain deleterlous radi ati on. The

r adi ol abel ed conmpounds of thc invention can bc detected
'lﬂmipmge:génmand)mﬁgha@rmm @b pesitidnk ednprisingra. ¢ampedididl formula I,
of t appr iate Ien i s det ted Met hods of
QA R e AL G e R e8RS, - SPECT
and PET. Preferably, for SPECT detection, the chosen

radi ol abel will |eek a_ particulate em ssion, hut w
Bxe@mﬁee Ilavepawg@mhﬁrrﬁ@e\ﬂdeéﬂnw ehiseating gr Hrmnmalké@‘related

e e e e A S T o

mumuﬂnﬂaabeumundmﬂﬂmmuhd 511 key ganma rays which will be
detected by the PET 30 canera. 34 | athe present

i nvention, anyloid binding conpounds/ probes are nade
Mﬁ'pﬁd%exﬁﬁ@veﬂﬁ@ﬁ firthErGirovidles 4l ed Rp bR RetmANl faHadetals binfedick @ent,
of "anyl oi d deposition. These conpounds are to be used

in conjunction with non-invasive neuroi magi ng

t echni ques such as nagneti c resonance spectroscopy

(MRS) or imaging (MRI), positron em ssion tonography
(PET), and single-

i
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S photon em ssion conputed tonography (SPECT). In
accordance with this invention, the heteroaryl
substituted benzot hi azol e derivatives nmay be | abel ed
Wol2bo7h86s0@r 13C for MRS/ MRI by general organigeypsgs 07,000068
chem stry techni ques known in the art. The conmpounds

may al so be radi ol abel ed wi t4qg 18F, 11C, 7513; 78Er, or

1201 for PET by techniques well known in the art. and

are described by Fower, J. and WIf, A in POSI TRON

TR koI RREN b rﬁfbl@e %&ﬁzﬁ:{rﬁﬁhﬁgﬁr @Qne(n?@a\éﬁfe of a
Préss, 1986). The conpounds al so may be radi ol abel ed
mgdicgments1 and 1311 for SPECT by any of severa

techni ques known to the art. See, e.g., Kalkarni, Int.

I, Rad. Ap-pl. & nst. (Part B) 18: 647 (1991). The
SeaiERespoemdeelfoahala [ btyhas adradiehie demtds And/BOyMan¥Ricdbomeric

radi ol abel s, such as, Technetium 99m (99nile).

expsERs (Eadido iroersyad i iniorherndasteod (el the Hetion enpogensgsss all
R e, S o SR, MR B0 b homer.
radi ol abel ing art. The met al radiol abel ed conpound can

T s R papyefcs it b o& Yo mboGaR S bR | o5 ratiitere dfined

a3 filell aSRAthe £20k HRIRHTH s f&h&@nﬂ@h&ha@éuﬂcﬂ%h afitdB il boe &
Bi ol ogy, 26(2):217-24, (1999); Oya et al._ Nuclear

Hbe@rﬂe¢%alkzmce¢r&@3}e salff, oyt otm%ahmaﬁ( begwaiul inthel produgiios of the
@%ﬁbp@&nm§ﬁ|0|ne 20 &Bi ol ogy 24(6):485-98, (1997).
tion e conpounds may be | abeled with 3H, 14C
and 1251 by methods well known to the one skilled in

he ar f.or, de ectlo a aque in ih yitro
Capopsiot g n B Soeg A msts” I Somperppodtie the
ﬁr&%ﬁﬁﬁ&eﬁﬁoﬂ‘iﬁ%ﬂd&%dmﬁ@hﬁd&% fguRqt é}tﬂhﬁn@abeméﬁhf Qdceptable salts,

rragnetl C resonance spectroscopy for pur poses of in vivo

thiemera gt vérodpdralyseble ppapursess iveael. Jore pameflicumerts. in some
it e SBROT B RIRIEE SORBR P TR R 35 b0 o
rhedicanichio foritreetingler ;b@)tegmgantmbmatemmgmm setiesfurther -

tron t nd. x emtters. ese . .
et P eBr i paioipgy s Dors sandrenms, » @@E%P}%&nﬁmm
defebral amyloid an Ngmpathyﬁiera@ﬂﬂy%&@ﬁral Rdichhke a%ﬁs@%ﬁﬂsﬁtﬁpﬁﬁh
for use in ghetic Resohance | magin MRI)

cOpuitve igweippnt MRE)mid eagnitive gopaimchi” Alnhfern@n I@tﬁease, memory
c I f
1\9‘% %%ég&%anf "c? a]gt gon OP cl?ga%%?dﬁ?hﬁ%ﬁéo%‘oé%tﬁa %?Ode?éﬁaﬁon
a*swaimaeﬂ with lakdimenditease, ﬁeme:ma off m:teﬂdmciﬂ%@ brigitd Gemexttid oBH.
The preferred radiolabels ar 1C 8F for 35 s [
dspsnef e PN R TIG domoas, fgflc (ot dSpeee fSeaRird vl
Hafltin YRS/ didehse, 1@ B&e%ﬁe%pﬂaﬂ&ld‘a@ﬁal#br\ébﬁcﬂl lﬁbﬁ@b@eﬁerahon
However, any conventi onal for visualizlng
di agnostl c probes can be utilized in accordance with
I &gﬁ}ﬂ] esent invention
Tﬂélﬁvt?gﬁa m ni gglgt}ggn@%gl%ﬁﬁgagﬁ%a g%}{to one of
I@Sewmdmgamraﬁke Disorder(shisclading b#mot Exdeiito d)enmatia, i agnitiae Deficit in

%&‘}PF?E g@h% e loe I or a&%ﬁﬂ;‘g$‘%§ssoﬁ&%8£“8hed

m@@ﬁﬁbﬂtxmm aﬂlgeyRelﬁad: caﬂgdme DBh@AROD), Togiitide m&pauement No
i npl anted reservoir. The term "parenter al " as used
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,
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herei n includes subcutaneous, intravenous,
intraarterial, intranmuscular, intraperitoneal,
intrathecal, intravcntricular, intrasternal,
wOLb Aok al, and intraosseous i nj ection and g&ysE2007/000068
infusion techni ques. The exact adm nistration protocol
wi |t vary dependi ng upon vaggous factors including the
age, body wei ght, general health, sex and diet of the
patient; the determ nation of specific adm nistration
rdi . Skill
PRIGSANS SR S8iL IR SGHR Ehgrlletis
Ypmyelingiiog Polyosuwemthyd CRop )dBymoftidanciides) b ésot ve

Heielafell he 4 nventi ve hod I n e

Heh 30% ngﬁ %éﬁ%g@e&f Spettia, » I&ulim B?drl“gsf Hﬁe to

drmmmirrﬂ ouigt itﬁgﬂ%nima/ Kol doy ¢ tttlplcwmwg%%mm"
evel. i s abou ug o .abou

Pr@tslalrr@ﬁqq Spugais R RigdnaTy ( ﬁﬁ %w@tw Buglistica, %@@1% doramo

ﬂlﬁggelgﬁé 8iQea@hout 100 ng/ kg/ day. The specific dose
l evel any particular patient will vary dependi ng

upon varr ous factors, 20 including the activity and the

ossj blLe toxjicity of the specific conmpound enpl oyed;
h&@éﬁt% i ght, general health, sex and diet of
ThB Brefet me&rnontalk% r&lhﬁ?toq{m&m ﬂ:lrﬁfebﬁ'iﬂgoﬁle c&ﬂﬁmﬁlab?fo%ura Ias

excretion; the ug conbi nati on;

azii‘fmbﬁﬁesﬁctdipr mmwph@ﬂélmawepﬁahle@ﬂtsr@rm%%@umé@p following
ESHE SRR Sl AYLAGRGE B WABREARGINC95ER] O

nrstra L I'n”ani ma 'Sar e
pﬁitﬁﬂn@ gloppanvill EEraﬂdaimSmﬂemmeqmﬂy femoved frdei, &mwumlmgeatchets

( oselevels own in the art ncleL Lo
o, RO e g Bl e sy g o skifledinth at
OMZ/SWQOBQJM@%Q&Q% Qor3Bing RECH (261} JFBIDs AN GLE G

pretreatment and/or co-adm nistration with additional

exareplesyd gvitablepyeeting) grouns atsrdesasibpd doraxample; ind Praigative Gyeups in

GREPIAERL 3 P A b S, FRR B A i (BRo).

mlaelscedo op undpraocd thﬁaﬂeausfdrmﬂrod of a gioup o (uhekitbératinto another group

%ﬁg q%;y’%ﬁ(gnb% gg ?I dng%eﬂe%s;crtr on.. For exa%l efqﬁ;&ﬂ

%&%ﬂﬁésyﬁﬂ{énﬁﬁétﬂ ﬂﬂﬁa:é e ﬁ!’nﬁ‘l%irédul@f &PRhiRh HRpossBIE L ofS

precursors are provided. Such precursors may_ be "Used

@mnhrewrlmtﬂd@nbr hygnkagend incampatibiity of ethemioetipopliies esrmed
bﬁ e ﬁ@@éufqdati‘%ét S @r@é o@%ﬂ%ﬂs‘ St r%%%ﬁ’t& nﬁ%gfo?ec[ &Qil%éﬁgu'rﬁgnon

eroary enzo S as

S‘runtagrhergntamm;mnbmmimxdi o tdetontivemghoiy oam_knﬁgeqnn appirspriate
’r:lagsfgl!manons and synthetic steps in a suitable order, will be readily vnderstood 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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This invention further provides a nethod for detecting
anyl oid deposit(s) in vitro conprising: (it) contacting
a bodily tissue with an effective anmount of an

' ] 15 conpound, wherein the conmpound j
%ﬁéﬁg%ﬁ%@ d deposit(s) in the tissue; and (ili ki Rbvoss
detecting binding of the co und to anyl oid deposit(s)
in the tissue. The binding my be detected by any means
known in the art. Exanples of detection neans include,

AR A 5090 BB A i,
distiletierpaiddiguidaliquidhonsotid-biguid pytracion, Ritdeieithe readilly understood by

onpositi.onsg Thi.s iInwention furthe rovi des a .

R ARl o0 B o R o PG B8 BYaobe i i ok
et AtheRfdefibed diffelentDN G'he AN oMA terfRRoNdhd GRthiddti ) a
phamreeuti cal |y aeceptabl e carrier. The conposition m

TewRpAiEe shlkmenn, elps otwavist dsailicd HdeTparaiTe betweep 16 and 25 °C.
e ot " . .
’Fllﬁcts%ﬁ D2 Rall DELE FhEB dithwish B%%ale’gitl fﬁggr\%(%eﬁ? ?.{étrsllnﬁlayed solvent

mtation one or nore wettl ng

u@@lﬁt_(ﬂ?))eramm egsiig_hgif a‘gﬂnﬂ(ﬁjoiliﬂgqig‘rdt o%ﬂhb anagmhgegs Ttis
enu 1 1,1.e | SI nt.egra , sor.nen S
SBisiod i ik veR At sl the i G ppayon thixturss The temms

41t23N SHraMkth Srhphy® Ve €1 ARRbnfh &fbﬂla&dgﬁpﬁ?’ebﬂﬂl%ﬁﬁ%ﬁpﬁﬁﬁve
I Nto

The conposition may be fornul ate 1o solid, liquid,
eJuomapsraphy farsilice Hsing parprearic selygut,or mixtareaihereodas mobie phase.
for exanple, a drench (aqueous or non-aqueous sol ution
or suspension), tablet (for exanple, targeted for
Ablrewhtionsubl i ngual or system c absorption), bolus,

owder, granul.e, paste for application to the tongue,

d gel af PRSI e, soft gelatin capsule, nouth

&pPray, enmddoe) and m croenul sion; (2) parentera
adm ni stration by subcut aneous, . intramuscul ar,

PRVARY enodd -bis(dinbeayiphasohing)elet bindpktgl for exanple, a
?hgri | e _sgibg%gemg&&&gnsi on or sustained-rel ease
on;

ornmul at i topical application as, for exanple, a
DOMcr eam dimhivtoreetbanecontrol | ed- rel ease patch or spray

BME i ed t?,zt-é}:%eﬁl‘éﬁ‘ekbaﬂl@ intravagim| or

DMF dimethylformamide;
DMSO dimethyl sulfoxide;

dppf 1,1’-bis(diphenylphosphino)ferrocene;
BA ethyl acetate;

EtOAc ethyl acetate;

EtOH ethanol;

h hour;

hep heptane;

hex hexane(s);

LAH lithium aluminumhydride;
MeCN acetonitrile;

McOH methanol;

min minutes;

NaHMDS  sodium hexamethyl disilazide;
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intrarectal adm nistration as, for exanple, a pessary,
creamor foam (5) sublingual adm nistration; (6)
oeul ar adm nistration; (7) transdermal adm nistration;
Wo H&oskdgal admini stration. In one enbodi menperifBo7000068
conposition is fornulated for intravenous
adm nistration and the 15 ¢ ﬁrier i ncludes a fluid
andfor a nutrient replenishér. In another enbodi nent,
the conposition is capable of binding specifically to
Ogn%!oid kp vaq, I's capabl e of crossing the bl ood-brain
at ey | igeﬂ%ﬁhtoxic at appropriate dose |evels and/or
Pi@ppRCEaCSI @PH@pyHOdYraicy of effect. In yet another
enbadi nent . the_ conposition conprises about 10 rag of
(AR Bemy e Rirassee R ey ebleridssoalorame Dencgdogt
C u : esent 20 invention per niL of
pﬁﬁbsp atgﬁﬁﬁ%?ggﬁgggtaining NaCl . The present invention
r.f.ortther poouitaigsratoeposi ti ons conpri sing a conpound of
formula | nd and at |east one pharnmaceutically
Ifecept ablrgacgg?w’ di | uent or excipient. 25 The
sfir esent ispiweydd on further provides nethods of treating
or preventing an_ Al 3-related pathology in a patient,
Tgéﬁgrisiﬁ TuRiamreenivg fueridene patient a
peut,;: : 4Jive anmount of a conpound of
Tpggﬁﬁla f#ﬁ$%%%%@éég%®hinvention further provides a
T€Anmpound tufludroacetid id; f or use as a nedicanent. 38 The
esent inventien further provides a conpound of
rmul a ﬂggﬁw&Pﬁgmﬁanufacture of a nedi cament Sone
NEgpoundsrigthylh@foeul a | may have stereogenic centres
and/ or geonetric isoneric 5 centres (E- and Z-
Glisoner s) ,thigRgthyt is to be understood that the invention
enconpasses all such optical isoners, enantioners,
di astereoi soners, atropi somers and geonetric isomers.
FPrévarqionséhitermasieres i on rel ates to the use of conpounds

CBmppaich A e TsALY ¥ 35 §L&e iF S iAo G proparation of
°§f§ﬁ"§a lo¥ tRR81aW ’R1, R2CRE CarAhATr 1BCIEHE dEREH Xs AFSERIAD @mpounds

but other salts may be useful in the production
obformhle It¥hrs gitbrs commperpialiy|azailableCorrpan b dspard fiom either
i.nyent ior be . . medi S,
LR R G0y PR AR A SRE Rodhen b R Bemplnas
cahpdumdinal wehi¢h or@ror plods GEEE Y2, ¥a) Y4, Ri¢ B2 phdRB doswddt 8orrekpond

t aut,omers or,.i n vi.va-hydrol ysabl recursors thereof,
t G Cpignions OF GHELA a7l Lot op et B1peHRUAR GF cquRouRs OF
RSNV ib) CRR BRLME RS RINRP YiSoRS 6F LBES:. Beth@xhMples

for use aS as nedicanents for treating or preventing an
arEivesbglodd pat hol ogy. I n some furt her
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enbodi nents, the Al 3-related pathol ogy is Downs

syndrone, a p-anyloid angi opathy, cerebral arayloid

angi opat hy, hereditary cerebral henorrhage, a disorder
WoSHFIdsesl W th 20 cognitive inpairment, M ﬁéﬁkﬂ:ﬁ%moooss
cognitive inpairnent”), Al zheinmer Disease, menory |oss,
attention deficit synptoms gssociated with Al zhei ner

di sease, neurodegenerati on associated with Al zhei ner

di sease, denentia of m xed vascul ar origin, denentia of
gegens at| e origin, pre-senile denmentia, senile

nt a associ at Par ki nson' s di sease,
Rt O AT Sy Bl MR i o 2

%gen 3@ 25 The invention further relates to

t her api Jfor the treatment of: Nem odegenerative

Di sorder(s) including but not limted to Denenti a,
Cognitive Deficit in Schizophrenia (CDS), MId

Cogni tive Inpairnment (M), Age-Associated Menory

rrxent (AAM ), Age-Rel ated Cognitive Decline

I ti Ve: Al G Lraseme, BINo1), 380 Denesn{n-gu),(MINDInX
Mul t%. ‘ﬁJ er osi s, Parkinson's D sease (PD),
post e litic parldnsonism Huntington's D sease,

arryotroph | ateral sclerosis (ALS), notor neuron
di seases (M\ND), Multiple System Atrophy (MSA),
%rtl cobasal Degeneration, 39 Progressive Supranucl ear

¥ eghl | ai n-1 | ani Syndr one (0138), and Chronic
I an ory Denyelinating Pol yneuropathy (Cl DP).

; maLudes but is not l[imted to, Down

syndr ome¢jwascul ar denentia” denmentia with Lewy bodies,
H V denentia, Frontotenporal denentia Parkinson's Type
(FMP?), Pick's Disease, N emann- s Pick's Disease,
traumatic brain injury (TBlI), dementia pugilistica,
Creut zf el d- Jacob Di sease and prion di seases. Methods of
prepdsai on The present invention also relates to

R ’)?‘*ﬁ’or ﬁ'el?aélli@ Bﬁ EBEPW%dﬂal@gept ié'gl EsRA 10

a fregepase aC|3d ﬁ-;léd'eﬁ € sa

t her ebf . roughou scription of such
pr ocessesM is td’rﬁgu'ffﬁ{?{grcgg’(i@rﬂ}g?ﬁ'gfje”‘(ﬁﬁ

appropriate, suitable protecting groups will be added
to, and subsequently rénoved from the various

reactants and internmediates in a manner that will be
readi | y under st one skilled in the art of organic
synt hesi s. CQQﬁgg procedures for using such
rotectln gr ups mell as 15 exanpl es of suitable
g re descri bed, for exanple, in

A
--pr|ve G oups in Organic Synthe3|s" T.W Geen.,
N S Wley-Inter .CII_[ ce, New York, (1999). It
|?s al so t04be understood?thal a transforrmtion of a
group or subsfVltuent into another group or substituent
by chem cal mani pul ati on can be conducted on any
internmedi ate or final product on the synthetic path

1% ®Aepachtibh & fobMPburids @ Wsrdnuld 1T MIITCH whRh POS 8ADIYS, tekpatiofly is
B(Oalkyl);, B(OH);, MgX or ZnX:

a) From the corresponding chlorides, bromides, jodides or triflates through palladium
catalysed borylation with for example bis(pinacolato)diboran using for example
PACl(dppi), or Pd(dba), with added tricyclohexylphosphine, as catalysts, together with
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- 20-transformation is limted only by inherent

i nconpatibility of other functionalities canied by the

nol ecul e at that stage to the conditions or reagents

enpl oyed in the transformati on. Such i nherent

WS iReebdal | i ties, and ways to circunvent thegcR¥r2007/000068
carrying out appropriate transformations and synthetic
steps in a suitable order, Il be readily understood

to the one skilled in the art of organic synthesis.
Exanples of transformations are given bel ow, 25 and it

.t 0 be under od t hat bed t ransf or
sl o LY e B e kDR BTk T gt e s DS B,
D3 st dibrsant @tefnqreramb ot ftetot8y aUSilefﬁﬁw? @@osaqxﬁnﬂy followed by
exenplified. References and descriptions on other

agidip h&dmﬂs Flhigares et Tstrahedran 200464, $813; dbwrptneheindiGre. Chem.

26809841 g)Transfor mations - A Quide to Functional G oup
ubar’atl ons" R C. Larock, VI1C Publishers, Inc,

(1989). References and descri ptions of other suitable
actjons are.30 ri n texibooks. o or gani ¢

B as e Segite eRfoRE. SRt ot Biieer B eomii Bty a0

a@ﬁ:ﬁé@ﬂeﬁ&ﬁ (?Por ‘M“;%W o lithiuinl88e2ht %’treah@rﬂ ihTor example nBul.i,

esi s I\/bGr aw Hi || 994). Techni ques for
Ml orgofolioned hy BhmmiRt withibr mpﬂq mﬁopwpﬁlchmtg or the like

|
eﬁcﬂeﬁtlgﬂngﬁvegf bl é@%ﬁ; ag% c k#%rogisﬁﬂb a B85 I{ %‘6%5%& %omde
commpouydd, ad \lviﬂsmm dust telgise the Icat:espamdmgobrgamm-cbmnmmds or

solid-liquid extraction, which will be readily
understood by the one sldlled in the art. The

gﬁ%paiaﬂdn%@emﬁﬁo@apéffowemﬁn WRLY QY PBaIREE as i n
rmul a | except vvhere deflned differently. The terns

"roomtenperaturé" and "anbi ent 5 tenperature” shall
, I 11S8 ' t . .
<00 i D onlll Sl B Bl hte RO B Gicg "
lidie teapge sihak @BuLi, folloeke ben Qﬁtal—halﬁgbn&irﬂﬂxeﬁlﬁedsbrﬁ@ll\ﬂ@&h
using a te eratureat ors e _the_bailin
SRR e DR, et s QPO a1 TSNS P55 20 01, 255
bﬁﬁﬁl?%v&?reﬁﬁﬂ ? ASied via0f S 9@:a1teh&g)n%ﬁraﬁﬁ°5y' vertmg the

m Xt ures "flash r ot ogr aph
amigie dorm dizkoriwa tsalt fdloted by haaﬂnemtmth QUPEAF on@eeormprous bromide

A e R @éﬂ%@?%ﬁ?éi. Ations

at mat nosphere; ag. aqueous;

BNAP2, 2' - bi s(di phen Iphos |no) 1
SEPRBHERA] CoUBHEEE 8 BN BV b VEICD XaaTh dngsipestvely i o
Mg, , 2- di r aet hoxyet hane;

From the corresponding alcohol by conversion into the triflate using O(80,CF3)2 and an

base such as triethylamine and pyridine.

4) Preparation of compounds of formula I or I 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 er al. Bioorg. & Med. Chem. 2004, 12,
2369).
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veewaki it i A ek sinsic P R

DMEdi met hyl f or mam de; 20 DVSQdi net hyl sul f oxi de;
dppf 1, 1' - bi s(di phenyl phosphi no) f errocene; EAethyl
acetate; EtOAcethyl acetate; Et0llethanol; 25 hhour;

Mﬂ@?@ﬁ t hexhexane(s); LAElithium al umni nun‘%,ijfshggmoooﬁs

rile; o McOHmet hanol; m nm nutes;
NaBl ADSsodi um hexanet hyl di SJAI azide; 41 o.n. or
onover ni ght;

5) Preparation of compounds of formula II or I in which Y; and Y, respectively is
Sn(nBu); or Sn(Me)s, Sn(Ph); or ZnX:

From the corresponding unsubstitutes benzothiazole (Y =H) via metallation with a lithium
reagent, such as MeLi or nBuLi, followed by transmetallation using organotin chlorides
such as MesSnCl or #Bu3SnCl, or a zine salt (Molloy e al, J. Organometallic Chern 1989,
365, 61)

6) Preparation of Intermediate IV

a) From the corresponding 2-amino-benzothiazoles by base hydrolysis using & base such as
aq. KOH, NaOH in a solvent such as ethylene glycol, ethanol and watcr under elevated
temperatures. (Mathis ef al. J. Med. Chem. 2003, 46, 2740; Inoue et al. Chem. Pharm,
Bull. 1997, 45, 1008).

b) From the corresponding benzothiazole via hydrazinolysis using hydrazine in a solvent
such as ethanol at elevated temperatures. (Tsuruoka er af, Chem. Pharm. Bull. 1998, 46,
623)

7) Preparation of Intermediate VI

A suitably substifuted aniline is transformed into a benzoylamide by coupling with an
appropriate acid chloride, The benzoylamide is subsequently converted into the
corresponding benzoylthioamide using T.awesson’s reagent in a solvent such as HMPA or
chlorobenzene. (Shi ef al. J, Med. Chem. 1996, 39, 3375; Mathis et 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—limiﬁng‘ examples of methods for the preparation of compounds of formula 1 are

given below:
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Pd( dppf-) C12* DCM or Pd(dppf) 02* CH2C12:

(1, 1' - bi s(di phenyl phosphi no) ferrocene) pal | adi un{ 1)
chl ori de di chl oronmet hane adduct; prep. |ITYLC
preparative EPLC, s r.t. or itroomtenperature;

Sedekdoon m xture; sat.saturated;
ETyBA tetra- N-butyl anmmoni um fl uori de PCT/SE2007/000058

TBDVSt ert - but yl di met hyl sil ylysl oTFAtri fl uoroacetic

aci d; THEt etrahydrof urane; NEt3triethyl am ne;

O fthiomethyl. 15 Preparation of |nternediates

Conpounds of fornula 11, 111, Ivy and Ware useful
intermedi ates in the preparation of conmpound of fornula
¥) Preparagiarp b B or Nipgiadused eros(-aounting eaetions df intermeditier Hahd I1:

. L - i i.al ;
PSR 50 ALl iy P of BRLo BT S s
gf/ﬁ'rmuih [[Iealnddﬂ (b.p. YIS+ i:}gaﬁ@; w\fﬁﬁewde bediﬂawipww? 6%01110 acids
or ex e, n C e or re o )
%‘?Sw?%O,afqglzﬂulpﬁﬁ?rcli @f‘gﬁ—aﬁﬁéﬁh&@aﬂaﬁz e@ﬁpeegg%haﬁ pelladwm
e | t _
SO ARBeR Gl I Pt AN ), B8 ot
eomabpisgtionvath stocbionretroramaydtiatta tase, sfchss Bs€0s (agni 8sRsk, NaOH

r a S, ar [ 2 WO _ ..
0537 St B33 5 B8, B KB o,
temperature from r.t, to 120 °C (Kumar et al, J. Label Compd. Radiopharm. 2003, 46,
1055; Majo ef al. Tetrahedron Lett. 2003, 44, 8535; Arterbum et al, Chem. Commun,
2003, 1890).

b) Palladium catalysed and copper(T) mediated cross coup]iné of thioethers of
intermediates of formula II and TIT (eg. Y1,Y, = SMe) with boronic acids or esters or
stannanes of formula ITT or IT (e.g. Y1,Y2 = B(OH)z, B(Oalkyl), Sn(#-Bu)s), respectivcly.
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 ef al. Org. Lett. 2002, 4, 979). In the case
of coupling of stannanes, a palladium catalyst such as PA(PPha)s or PAC1(PPh;),(CH,Ph),
may be used in a solvent, such as THF (Liebeskind et al. Org. Lett. 2003, 5, 801),

c) Palladium eatalysed Stille coupling of aryl halides, or pseudo-halides, of intermediates
of formula IT and I1I (c.g. Y}, Y, = chloride, bromide, iodide or triflates) with aryl stannanes
of formula III or II {e.g. Y1,Ys = Sn{n-Bu)s), respectively. A palladium catalyst such as
PA(PPh;)Cl;, PA(PPha)s, or Pdy(dba)s 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 1.t. to 120°C (Benhida et gl. Tetrahedron Lett. 1999, 40,
5701).

d) Nickel catalysed cross coupling of halides of intermediates of formula II and IIT (e.g.
Y, Y, = Cl, Br, I) with Grignard reagents of formula IIT or II (e.g. Y}, Y, = MgBr),
respectively. A Nickel eatalyst, such as NiCly(PEty);, NiCly(PPh;); or



10

15

20

25

X

R3K) (2Y2m F, ci, sr, 1. 07f, 5MB, B(OH)2, a(Qalkyi)?2,
Sn(n-Bu)s, MgX, ZnX (lii) R1 R2 Ya= |, CHO COCH,
COCl, CN, CQQal | cyl, CONH2, CSNH2 |,

bet a- chlor00|nnanaldehyde or equi val ent carbox

| | i d
WO 4B688s  va=H, Br 1) Preparation of con‘poﬂ%’ﬂéﬁ%‘f’aﬁdo“%s

formula Uor 11l in which Y1 and Y2, respectively is
B(QGal li-3;p2, B(OH) 2, MX or4&Znx; a) Fromthe
correspondi ng chlorides, brom des, iodides or triflat es

atal sed, por Iatlon wth for exa
B PP s By el escagh 8 Ba1R clappi .
@“abﬁﬁlié#aa)r%trmad{ﬁbnq@%chg’t {416y.cl ohexyl phosphi ne, as
catal ysts, together wt
g) Palladium catalysed and copper(l) mediated eross coupling of benzothiazoles II (Y, =
H) with bromides of formula ITI (Y; = Br). A palladium eatalyst, such as Pd(QAc),,
together with a co-catalyst, such as CuBr, and additives, such as the ligand P(#-Bu)s, and
the base Cs,CO3, may be used in a solvent, such as DMF, at an elevated temperature
(Yokooji ef al. Tetrahedron 2003, 59, 5685 and Alagille et al, Tetrahedron Lett. 2005, 46,
1349). '

2) Preparation by employment of compounds IV and V as starting materials:

(2} Condensation of the ortho-amino thiophenol IV with intermediate V in which Y3 is
aldehyde, carboxylie acid, acid ehloride, nitrile, phenolic ester, anhydride, amide,
thioamide or equivalent carboxylic acid dertvatives in solvents, such as DMSO, EtOH,
toluene, CHCl3, pyridine or in jonic liquids, at a temperature from r.t. to 220 °C by
conventional heating, or with inicrowave irradiation. An additive, sueh as polyphosporic
acid, scandium triflate, cerie ammonium niteate or silica, is used to facilitate the reaction
(Mathis e al. J. Med. Chem. 2003, 46, 2740; Kodomari et al. Synth. Commun. 2004, 34,
3029; Hein et al. J. Am, Chem. Soc. 1957, 79, 427; Karlsson et al. Bioorg. & Med. Chem.
2004, 12, 2369; Tale Org. Lett. 2002, 4, 1641; Chakraborti et 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-aming thiophenols IV with intermediates V in which Y3 is a halide
through palladium-catalyzed carbonylation under high pressure in the presence of 2,6-
lutidine in solvents such as dimethyl acetamide. (Perty ef al. Organometallics 1994, 13,
3346).

(¢) 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 ef al. Synth. Commun
2002, 32, 3541).
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43 stochiometric ambunts of a base such as KOAc and
NEt3 in solvents such as DMSO, DI VT, DMA or dioxan at a
tenperature fromr.t, to 80C, alternatively

ly followed by acidic hydrolysis (1ghi¥aum
?pﬁwgﬁédron 2001, 57, 9813; Mirata etal. J‘?&gg. iboss
Chem 2000, 65, 164). 5 b) S,_{,Jomthe correspondi ng
chl orides, brom des or iodides by initial conversion
into an atyl magnesium (Y1 or Y2 MgX) or lithiumreagent
by treatnment with for exanple rauLi, nBi.t3MyLi or M,
foll owed by tapping with for exanple triisopropyl
borate or the like and alternatively subsequent acidic

£§ﬂ%ol %)si,s tg gi ve the gorres or;‘di ng, boryl ated o
dicudne efferafoptes ZARchaed erohgishehedcompespsadiforgrda 1
%}’Q%ﬁ&g%ﬂé%m%% 2 fr eparation of conmpounds of

or

la I'l in which Y1 I's a halide: a) Fromthe
2) By tlrsieootdomyciiing thveughtoxidetiviorediza chdlizatien ¢fWhiotd)ilidasaI (V=)

tallati ith 5.l t.hi,um r.eagent ch as riByLi, .
PRt ettt tisich CaHRRIoR ARG asd it plier basic
PadiERVEatE eras TXKed. CHBI. 2008, 44,274BMaAct@isoRt: & J. Med. Chem.

anonet al | i ¢ Chem 2000, b) From

O 601, 233 ) [ the .

0T ids M " e Aded, Chot. BRRE03T0; Zetsehribfor Rheniad 885, 25,
i%? converting the amne to a diazoniumsalt followed by
tfeatnment with cuprous chloride or cuprous brom de (Jas
et at Bioorg. & Med. Chem Lett. 2003, 13, 2587). 20 3)

PR RO ROR oEb il Bl Py 150

1GE HASID Brditihs 2. & A NARY aiRBy RINAVP Bs bdiédt tH@chifdoh lepdre

usi ng. 0(S2CF3) 2 and _an 25 base such as triethyl arnine

Eatrghqsipon leptta0 00,41, #93 Shcdinsemerd. JeMepdehvas 26891, fidr Ablaor via

é%ﬁlaﬁhﬂg Sc' @H%K%%%%zﬁgﬁeﬁ&e&%ﬁﬁ%&bbﬁw dog3p thioether,

suc romthe corresponding thiol by

69). WO
Preparati on of

Vil

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

labeled compounds of formula 1.

Preparation of intermediates useful for the preparation of precursors VI

Compounds of formula VIII, IX, X, XI, XII and X1 are usefil intermediates in the
preparation of precursors of formula VIL. R4, R5 and X to X, are defined as in formula
VII. Compounds of formula VIII-XI are cither eommercially available, or can be
prepared from commercially available saniples, or non-limiting methods for their



5 Fromthe correspondi ng unsubstitutes benzothi azol e

(1(1=-H) via netallation with a lithiumreagent, such

as MeLi or nBuLi, followed by transnetallation using
chlorides such as Me3SnCl or nBu3Sn

9?%@&@§F¥mawb||oy a al, J. Ckganonetalllc Cheﬁ?&@%@oﬁmmmm

365, 61) 10 6) Preparat|on Internmediate IV a) From

t he correspondi ng 2-ani no- béWZOthlazoles by base

hydrol ysi s using a base such as ag. KOH, NaCH in a

sol nt_s S | ene coI t hanol. and wa

R 8 et Bty ST e U i e SR bl oGO i which ome
oﬁhﬁfﬁ of200F,, Y%GYS,Z?ZM& RSl ddesieot @brréspoikd 8 Ahe dBifidftiths di5BHlla
1997, 45, 1008). b) Fromthe correspondi ng
HHNXH 1van o beed\forthe prepastionaif genpounds ﬁ‘rgfomda YHREUL by a

nfmi\sf\é io%é“h nffodug @ﬁ’ffkoms% & gﬁgﬁoﬁgﬁg@er ar fé%%)glv% below.
Preparatlon of Internediate VI A suitably substi t ut ed
aniline is transfornmed into a benzoyl am de by coupling

. Wth an appropriate acid chloride. The benzoylamde is
subsequently converted into the 25 correspondi ng
benzoyl t hi oam de usi ng Lawesson's reagent in a sol vent
such as B1MLPA or chl orobenzene. (Shi etal. 1. Med.
Chem 1996, 39, 3375; Mathis et al. J, Med. Chem 2003,
46, 2740; Hutchinson etal. J. Med. Chem 2001, 44,
1446) . 30 Met hods of Preparation of non-I| abel ed
conmpounds offorrmula I Non-limting exanpl es of nethods
for the preparation of conpounds of fornula | are given
below. 45 1) Preparation by Pd or Ni catal ysed

cross-coupling reactions of internmediates Il and H
a) Pall adium catal ysed Suzuki coupling of aryl halides,
or pseudo-halides, of internediates of formula Il and

1l (e.g. YI,Y2 = chloride, brom de, iodide or
tritlates) with boronic acids 5 or esters of fornula
[11 or I'l (Y3,Y2= B(OH)2, B(QCal kyl)2), respectively. A
pal | adi um cat al yst, such as Pd(dppf) C12* DCM
PdC12(1"Ph3) 2, Pd(PPh3)4 or Pd2(dba)3, are used in
conmbi nation with stochionetric anount of a base, such
as K2C33 (aki), 1C3PO4, Na011 (ag.) or NallCO3 (aq.), in
sol vents, such as DVE, DMWF, THF, toluene or dioxane, at
a tenperature fromr.t. to 120 C (Kunar et al. 3. Label
Conpd. Radi opharm 2003, 46,



10 1055; Majo etal. Tetrahedron Lett 2003, 44, 8535;

Atterbumetal. Chem Commun. 2003, 1890). b) Palladi um

catal ysed and copper (1) nediated cross coupling of

Wo feibwse of internediates of formula I'l andpklsetdSooooss

YI,Y2= SMe) wth boronic acids or esters or 15

stannanes of fornula El or Ijg(e.g. Y1,Y2= B(011)2,

B(Gal kyl) 2, Sn(n-Bu)3), respectlvely A pal | adi um

catal yst such as Pd(dba)2, together with additives,

such a trhf(z %hj I)phosphlne and ZnOAc, may be used

in a in the case of coupling of

bHero H Ték—uz\es (LlebesIC|nd etal. Og. Lett.

2002N&"9R) . IR 1€ Cags of coupling of stannanes, a

palladlun1catalys? such as Pd( PPh3) 4 or

PdC1( PPh3) 2q@H2Ph), 20 may be used in a sol vent, such

as THE (Liebeslchad et al. Org. Lett. 2003, 5, 801).

cnyPalladlun1catalysed Stifle coupling of aryl halides,
v es, i ntermedi ates of fornula H and

: %ﬂ ONi_degt Br ambae, B(O‘P-Pjaq?(dyﬂgl)z, Sn(n-Bu);, MgX

) aryl stdnnanes of fo 111

(e.g. Y1,Y2 = 5Sn(n-Bu)3), respectively. A palladlum

catal yst sygh as Pd(PPl a3)Cl2, Pd(PPl 33)4, or Pd2(dba)3

together with additives, such as Cul, tri- 25

phcnyl arsine, tri-2-furyl phosphine, may be used in

sol vent s, h as DIVIF, THF, toluene or xylene, at a

?r:{‘feﬁ——ﬁre f P 1t999 %?@; E?ﬂ*? g@gﬁ%g&gplkyl)z Sn(n-Bu)3, MgX

catf@ ysed cﬁﬁss coupllng of halldes of internedi ates of
formula Il and 11l (e.g. 30 Y1,Y2 =C, Br, I) with
Orignard reagents of fornmula Inor I (e.g. Yl,Y2 =
MyBr), respectively. A N ckel catalyst, such as
Ni g4.2( PEI 3) 2, quﬂZ(PPhS)Z or 46
N1CI( Ph CH2CH2PP112), may be used in sol vents,
such ¢s at elevated tenp. (Babudri eta?.
Tet r ahest 3, 39, 1515). e) Pall adium catal ysed and
copper (T) nedi*8dfed eross coupling of benzothiazoles |1
(Y3 =5H with bromdes of formula Il (Y2 = Br). A
pal | adi um o4t al yst, such as Pd(OM) 2, together with a
co-catal yst, such as Cal 3r, and additives, such as the
i gand P( 3, and the base Cs2C03, nmay be used in a
sol vehlt as  DNR= | aCHEn CORN 088!, t@MpeOQalityb CONH2, CSNH2
(chlég JT ‘;e(t a? rL ahe et cRO3innathaldeghydeand Al agille
et et Kakiedron Let . : . —
Preparation by enpl oyn%%%gﬁéggﬁ%@ﬁﬂ? q]r\%i é%‘%?""\t}g%,s
starting ngyerials: (a) Condensation of the
ortho-am no thiophenol IV wth internediate V in which
Y3 is al dehyde, carb xyIiH acid, acid ehloride,
nitrile phenol i c dri de, am de, 15 thioam de
qU|vaIent;¢arb xyI| aC| derivatives in solvents,
as O ﬁXyene CHC13, pyridine or in
|on| I nperatur }ir mr.t. to 220 C by
convent he |ng, or with 'fi wave irradiation. An
addi ti ve, sue‘ﬂ@s pol yphosporic acid, scandi um
triflate, eerie anmmoniumnitrate or S|Iica, Is used to
facilitateiyﬂe reaction (Mathis at al. J. Med. Chem
2003, 46, 0; Kodonari et at Synth. Conmun, 2004, 34,

1) Preparation of compounds of formula VIII:
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20 3029; Hein et at J. Am Chem Soc. 1957, 79, 427,
Karl sson et al. Bioorg. & Med. Chat__ 2004, 12, 2369;
Tale Org. Lett. 2002, 4, 1641; Chalcraborti eta?.
Synlett 2004, 1533; Matsushita eta?. Tetrahedron Lett.
313; Dyes and Pignments 1990, 12, 243;
G2 g dhunn > 1091, 324, 185). 25 (b) Reacti nPéT"S"%m‘r’)""58
ortho-am no thioplienols IVepith |nterned|ates Vin
which ifs is a halide through palladi umcatal yzed
car bonyl ati on under high pressure in the presence of

af Bladitttiofbafifed S A AR oF ] nBeS DB ANRL 3

bmedines of fmﬁrgﬁm&r??mq OH) afd X{&gi IOVt hichlokias dfamild/ iodide

o%ffféw'ﬁﬂwﬁiﬂs‘%ﬁmmwa@m. b Setmbbik g R e obRa =B 4 Vemul
|0r B%%.‘[k?l M éagyo ?Te‘;éorc%gg 10 %é;%cedux@ﬁe&nbg@%r the

used for the synthesis of

.ptf:@mb@m@ﬁg CEIRPUHAT V&le@&lm Rﬁ@f faomuiadi smrmduea:acéhydroxy~group,

h
of5 B BB Bl 'R AT Rl g Pl B S
céﬁdﬁioh@)asbnyﬂierceﬁdflﬁdiﬂexmnglh g%u@mﬁ?ﬁflgmggg‘?ﬂtdggigd?xy-gmups it
rricC e e erat u u |
ﬂi’ 65 @ 2 Eatﬁe regch%ﬁa genempdproders 3 waigh thefagper
Sgcr@%:s fmmg/ggth ghemargRol, 44, 1446; Shi

eta’> em 1996, 39,” 3375; Zeitschrift filer
Chelnle 1985, 25, 23) b) Through intranDIecuIar

b%}(’@ifdﬁ%e ged le " lfnfms HP &H l{ag&esv\? hl o 11de B 2‘n Ycﬁates

con
OBMBIELSID(RAGG‘HRZ(*DE-I} b.nchXQﬂ g. et 2¥ JEBIDh&é}&ﬂirﬁhﬂe lled.tﬂe é’fﬁﬁﬂates)

W 4@?1%5 Q@?ﬁ %HF}I afqu@étoaﬁ}s 51%(%2 md-ez gtos(]i-lﬁ” Ba),

t
L T e

20 Non-limting exanples of nethods for preparatlon of

ecursors _.of forrrul . Compouynds of
<FBF PRI caRplle i e Bl e SR sl PRSI R
nlellib@} dekchbdd ﬁoﬁﬂhe Ipmiamﬁ@fpﬁﬂmﬂrpomidsﬁ ethitink droln TVPERIDAr at i on
of internediates usefid for the preparation of

:C

precursors VII 25 Conpounds of formJIa Vi, IX X X,
d?; c?lql {hterfle8iakss K lin 4dA10BY sis rbf L i’r@m

reparation of precursors o fornu R4, R5 and X1
to X4 are defined as in forrrul a VII Con'pounds of

rmul a VELL- XI.| Y%
Zigrr?g%gﬁl%} X4 )# r omﬁ‘lgo I Y a a%le %54%%?95@ B@H)Z’
SAOAB1); 0t MglXy ntp the dese Yyothe idﬂﬁl procedures as dcscnbed for the preparation
of the corresponding compounds IT, 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 XT and XIIT may be prepared according to the synthesis of intermediates [V
and V1.

Methods of preparation of precursors of formula VI
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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48 preparation are described herein, or in the
literature. For exanple, conpounds in which one or nore
of Y3, 1174, 175, 1176, R4 or R5 does not correspond to

Wzog%d.{s%io“ ons of formul a can be useﬂg@@f:zoﬁﬂﬁmoss

preparation of conmpounds of fornula VIII-X71I
transformations or introductkpn of substituents or
groups. Such exanpl es are given bel ow Y5 = C, Br,
1, Orf, B(OH) 2, B(Cal ky02, Sn(n-Bu)3, MgX I X H X2=X1

fnbbrh Y8ates 3 or oy thd fusédhiof LB 0le Be R YslNi#n hé%gﬁc%é)}é 1.e.
MgX R5Xt-c-X3 X R4\ Xl

on structures VIII. All protective groups that represent R4 may be introduced by
conventional procedures. Non-limiting examples of methods for the preparation of

precursors of formula VII are given below:

1) Reacting intermediates VIII with a silylating agent, such as r-butyldimethylsilylchloride,
in the presence of a base, such as imidazole or iriethylamine, in a solvent, such as DMF or
DCM, at a temperature from 0 °C to rt.

2) Intermediates VIIT may be treated with 2-(trimethylsilyl)ethoxymethylchloride and a
base, for example (i-Pr);NEt, NaH or Et;N in the presence of DMAP, in a solvent, such as
DCM, DMF or benzene, at tt or elevated temperature,

3) By treatment of VIII with p-methoxybenzylbromide and a base such as (7-Pr);NEt in
DCM at ambient temperature.

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 II (R1 or R2
= OH) and [T provided that the R4-moiety is stable under the conditions employed.

5) Preparation of precursors of formula VII may be done through intermolecnlar reaetions
between intermediates XI and XTI, or alternatively, through intramolecular reaetions of
X171, in accordane to methods 1¢ and 14, respectively, as described for the syntheses of
VI

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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H,72=X1 71--\\ R5X4-X3 XII Y3=1, CHO COOH COCl, CN,
COQal kyr, CONH2, CSNH2 , beta-chl oroci nnanmai dehyde or
equi val ent carboxylic acid derivatives X II I)

Wepatadssn of conpounds of formula VI 50 pey/sE2007/000068
Pal | adi um cat al yzed Suzuki coupling of aryl halides, or
pseudo- hal i des, of intermedlﬁtes of formula U (Rl or R2
= OH) and X (e.g. Y5, Y6 = chloride, brom de, iodide or
inflates) wi th boronic acids or esters of forrmula X or

(Rl or 22 = OH, Y5, Y6 = B(011)2 or B(Gal kyl)2),
«’mebg@ls tnopgiogaticact e lddneagble Bolopebpusef thercerrdmending mbelEdr

the 5 i on of conpounds |I. When Rl or 22 of
’Fﬁ?ﬁﬁPﬁg$¥£?@ﬁ§ ‘prot ect ed hydr oxy-group, and the
protective group enployed is not stable under standard
aqueous basic Suzuki conditions, as in the case of for

Teisgogibreedtte Mttodhet threlshyllash lﬁye]stiglb@tﬂﬁts?ﬁhimbﬂw BPLREs of
it wll normally be cleaved of during the reaction to

foemils b eepesielly Halrlabslis sprpcteperits mistively srchabiclifecsuch as ''C.

f | ayd 10 b
B ROt B R eRh ok B et s B i s, o
%?&Hﬂﬁeﬁﬂfehg’éiﬁs sﬁﬁhdn@bﬁﬁmﬂaﬁ&maﬁl@é @iﬂﬂbh@-h'vé'd &ﬁbnor

X(e.g. Ys, Y6 chloride, bro

m@qm@e :sptoms, mchldm)fowmﬁnpbrﬁ/’l}ﬂﬁt,aﬁﬁﬂﬁﬁﬂsl ) ”“Cdﬁﬂﬂl B%cien,

folot v 88 R IR R e T D 2 e
dNSloRhEINA Rhl@oR! s gisdd. ﬁ%ea%tﬁ&ib&m R sh@lft-hved

corrpounds Xl and Xl as starting teritals 1 n anal ogy
ism@opehsuctedsTod endiBE cave paerafedrbytalegclptren dolitved by afiitable trapping
an?ing'l?ol':#ln y furthse; %&%ﬂeﬂgrﬁca&%maﬁgls%o growde the desired reagent. The
generation and the synthetic manipulations of labeled reagents and intermediates, and the
use and chemistries of these precursors for the synthesis of more complex labeled
molecules, 1s well known to the one skilled in the art of radio-synthesis and labeling and
reviewed in the literature (Langstrom ez al. Acta Chem. Seand. 1999, 53, 651). For
additional references see for example: Ali et al. Synthesis 1556, 423 for labeling with
halogens; Antoni G., Kihlberg T, and Langstrm 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 af. Synthesis 2002, 1781 for labeling with *H; McCarthy

et al. Curr. Pharm. Des. 2000, 6, 1057 for labeling with ¥,

Detectable isotopes, useful for the labeling of compounds of formula I as defined herein
inelude, for use in PET: ', *F, ™Br, "*Br and %, for use in SPECT: %I and "1, for
MRI-applications: *°F and 1*C, for detection in iu-vitro and post-mortem samples: *H, 1*C
and 1. The most useful isotopes for labeling are ''C, **F, 11, F, *H and *C,

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

compounds of formula I:



10

13

20

25

3

d) Starting frominternediates Xl in analogy to the

synthesis of I fromVl. 20 2) Preparation of |IX and X,

in which Y.5 and Y6 is an halide, a triflate,

@ %‘#@é‘g&]}g B (011)2, Sit(n-Bu)3 or /vIgX may-HeHPMBooss

e sane procedures as described for the preparatlon

of t he corresponding compoungts H, in which Rl or R2 is

O R4, where R4 is a suitabl e protective group

conpatible with the respective reaction conditions

enpl oyed as well 25 known to the one skilled in the

Gompounds)of Camude Iy iiswith eitidr KLIR2, o83 behydioxpatmsitdo or aminoalky!

according to the synt iis.of internediates |V and VI.
SR G F B bR oo RS, 37Bre sl o AR g agort,

3‘1&1 ﬁsgagirﬁ%{jﬁg&ﬁe & tnﬂﬁ Gl &§§%ﬁ§%d Mhlfor e‘i:m%gf%#% ta‘? Aepphed

ntro u’ce i azol

Rbﬂidtlwﬂhmd/ﬁotbﬁéscﬂoeﬁ c&zﬁm an@ Mithik B@zrnema Olieas 2083 46, 2740,
[%ntermadl at es IX Wi t 51 internedi ates X, or after the

Hijsmethyldpdidewe b Gi-metbyldodide.i vat i ves with heterocycl es
X, i.e. on structures VIII. Al protective groups that
represent R4 nmay be introduced by conventi onal

%coh&rauﬂdsmdnaqm@mcﬁm% Rﬁ BRESKS Bfe §& is

preparation of precursors of formula VI are |ven
Hydtogen), X1 b XRéamitrogey (tha béhenis daﬂabm)sxvlahd Kviig d-‘aﬂmn and R3 is

sl lylati.n ent such as | di rre yl si| yI chl or
g PP Eec o8 %teﬁ%@ﬁegr oBOF IsbeaBoTeigient of a2 hocss

G DL oo P T LR G it et o et ot

aﬂlﬂgd mge, trémﬁs lﬁL‘bellbbﬁ\h N—Elkylatlon aﬁd thl;]sl in the (;f'ormatlgn of the corres%}ondmg
trirnet [ et hoxynet chl oride and a or
&hgu oDy R NA D PRk BA T v e BEONEE (GICH: (o
t
o g N Gl rom 3oy B Mon M0 RGNV i et

mﬁhﬂm Sotydeed) Ry Wbie) 18 Beteaneita* ‘@}ﬁleth?u@hndaﬁm(at bidio coMBition,

in 15 at anbi ent t enper at ur e. Transition
swel zd in dlet presppeschf potassung carpdriateg in folvent selp BASE: selecting O-
Precur ors VLI red m i nt er nedj at es
krlatiog oy Bt Aty gt BR T oL B P ghet
cfe@%ﬂaﬂ&i aﬂ@ﬁ:‘&& irptﬁg fd‘rﬁﬁh&:ﬂﬁ C O_‘?(Hﬁﬁ%f Bfn@h 1 sONRALDH-
coupling 11 I'l' provided that
grinep R4 alrmeiswrmsfom@bhte therﬂ[él’C]CHegmnpdl tions enpl oyed.

The most suitable and preferred precursors for labeling by selective introduction of a "*C-

methyl group by N-alkylation, ate 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 eontext to
protect the nueleophilie functional group against alkylation and should prefenﬁbly be
stable under non-aqueous basic eonditions, under which the desired N-alkylation is
facilitated, but readily removed by other mueans 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 proteetive 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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5) Preparation of precursors of formula VII may be done

t hrough internol ecul ar reacti ons between internedi ates

Xl and XIl, or alternatively, through infrannlecular

Pgﬁﬁ of 25 XI11, in accordane to methodsgl
?gsg@gtlvely, as descri bed for the syntheses %@vawps

Met hods of Preparation of | | ed conpounds of fornula I

In general, the sanme synthetic reactions used for the

assenbly of non-I| abel ed conpounds 30 of fornula | from

non- | abel ed reagents or internedi ates, can be enpl oyed

ihdite cateeof sl ROGTHrORGBAQRNEDS ﬁﬂ@@ibﬁ?ﬂ%&hﬁﬁlﬁﬁ@f QEfpk
mco@goratl on of a detectable isotope by use of the

Pgh aiflygrifeing pecs; siegen TBAS of trratnanb with twater under b?sw
R s L PG b L 2100 ©

especially if the label is an isotope with relatively
‘short half-life, such as 11C. Most preferred is to do
Cempundst of doruudd bin wiich kigher 8$1R% pnRA ét dnging,taspuse i precarkor for

f t l.abel ed with
ot by R i e gor et ROy SoRtrion Wy For
PRATRAEeohes Mt R et e P L g
®agenis iaéconﬁngi‘@d;ta:ﬁm'dfrwchhlﬁr Dstwtnﬁieisbmpéd thati nmyﬂ:re&ﬂtﬁdnbemﬁtﬂls
by caonyenti onal nthetig nethods. RBeagents | abel ed
w?(wﬁclﬁ%qs utd$ et mlu%/ ?"Fso%pés sﬂaéh Lag desatibadh i igrexagpls
O A L S o T T
:mr, a%7; Gerridae etig sJ. Lekk] Coape madmglmngemg 122} 63T Sadhitotehgl. J, Label

synthetlc mani pul ati ons of | abel ed reagents and

Compd Rasinrhaas | 980 34,114 63; Mouphaerehanin i Aspl Bﬂdlﬂﬂnbgbl%*“r ER

RERRGRYEs (@ 1 LReRY e Bt e, 8 TRp ik nalb B 1L Label
@c&ﬁpdaﬁadi@ﬂhm% ,s;omt he 33§ s Rzdoaakiti RPN Mé@@h@ﬁi’eﬁbsu 7 ss.

literature (lingStrOmet at Acta Chem Scald. 1999, 53,
Bstinpoads ofibdintladrwlhers Bl % nck3 1s$dﬂaﬁcpihnegx@pphé0°fmuon with

AR RS g6 ot e RS
%@geﬂ%?& oL 39% en Cﬁ&%ﬁh&@%@s%‘ g }%]év%g?%ﬁ l“@EI I ng

Clsm, 2ot P04 ApB963aThang ot G, Madgﬂhcam M’Oﬁ,l% SWQFbﬂsnfs et dl.
2002, 1781 for |abeli [; MCarthy et Cur
foppirHad. B@% 08568, >76 m@%@?e‘f‘@ﬂ L@?&ppwgd%aétﬁp@mmm 44, §89.
I
e A TR b
wiﬁspdﬂdJEEvCllhEele& KetdidBend BBhyldigivdiARd as d3Eritedén fo? example

SPECT: 1231 and 1311, for
Lidstrom et g/, J, Chem. Soc. Perkin Trans. 1 1997, 2701 and Tarkiainen et @/, 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 friflates,
by well known methods employing palladium as catalyst in reaction with the
corresponding distannane. When this methodology is used, the trialkyltin-group is
preferably trimethyliin or fributyltin,

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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25 MRl -applications: "F and 13C, for detection in
in-vitro and post-nortem sanples: 3H, 14C, 18F-, alld
1251 The nost useful isotopes for |abeling are 11Cl1211,
", 14C. Below follow non-limting des
‘gﬁzf'%g@ges for the preparation of | abeled c%%%mwmm
of formula 1. 53 Conpounds Qf fornula I, in which :
either Rl, R2, or R3 is hydroxy, am no or am noall cyl

are useful precursors for 0- and N-al kyl ati on,
respectively, with a [abeled alkylating agent, such as
chd B&htredvayd by @nﬂ:lh@&h@ﬂac&ﬁéﬁt' edultin Fggﬁ aQelet ichB@foird Jff &frmula I as
exanpl e Sol bach et al plied di ati on and | sotopes
degmived igfor %@P&MFMZSX@ Rad. Iyot. RR4P. 57,HéMm THROOBAti¢Bing on

e BsTbtentoah M A e R BP I fétirngipon: 8 fade
rbaztiby, dh@MYeH: tHAR O RBLd o Be RRRQSARh 25 1&&0%%nﬂ18:awmr$

nltrogen (the other 1s carbon), X3 an I's carbo

aatinchtiR3 giosp sudhres cpancacarmabddebydeydr niteo st fiut 1heions)icloaelly eelated to
pre rsors for gabellng Treat nent of an excess i 0

(Frompfisubgaians ut wellknopnite Eeaoe slilled inithe e, éﬂ°1‘4dﬁ the

eﬂﬂﬁ%ﬂ‘é‘é@é. AR ERAAE P s B RER By uthlehg

ibdieaten) dnd ixoud iofl gallalifund - cdvet) diefdr the iRAIdDE AT aflbl PBélRd lcyano-

in which 13.3 is transfornmed into NH (from

ampawdeawem fo1 sxemipdy Musacioraf 6 dpa@ph[r@mdw&wopharm 1997, 34,
BphisEn ey b A R P Rat e 1oBE A, R Emestveo i e

mﬂﬂ @fonﬁﬁ§ keg 6REGIHiEOMe 1ekPing BRp 8SposiiohdtEls RIoRSEBRRn Aeficient
pot assi um carbonate, in a solvent such as DMSO,

%@blepmdﬁe banmne,csyelaﬁ @ nf oour §ahdedinad bergm, it & ganéreldst yot

n&s%?ie B8 b el Bntilor F BRSPS R lioR B bt alece

mpoRfdSHf forkiufh MNVKER RIS eildr 9F B Ratiid- Rgﬁ)lorbschloro bromo,
nsforrred intd the O0[11C] G 13- group

1edu babivdptanate psted, end eithepordoth cf0sanki 364 1k altrigem grapyitable
sel ecti ve troduct on of a It W§ net hy| rou&g‘b
RRECAFSRIs T mgaﬁsew&%‘ahmgmaw PR R lidh PESRoF
;&h I{l)?%‘bﬁfhbleotf b ule QIe%ﬁEgrgﬁﬁng 1 'cﬂ&m@éﬁ) cﬁ%}%‘ee%é:g the group -

group, Foxy, 1S
ibir@itk®iby the reaction with the labeled nucleophile, in order to facilitate

ehromatographic separation of the labeled reaction produet from the unconsumed

precursor.

Additional usefiy] methods, well known to the one skilled in the art, for preparation of
labeled compounds of formula I by funetional group transformations of suitable precursors
include N-acylation of amines with ["'C], [**C), or PHJacy] chlorides, palladium-catalyzed
[*'C] or [**C] eyanation of aromatic chlorides, bromides or jodides, transition-metal
catalyzed substitution of suitable halides for *H in the presence of ['H]H,, and palladium-
eatalyzed carbonylations with ['V“C]CO (Perty et al. Organometallics 1994, 13, 3346),
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by a suitable protective group. The function of the
protective group is in this context to protect the

nuel eophilie functional group against al kyl ati on and
ﬁﬁ?% ferrably be stabl e under non-aqueou

con P?IOH? under which the desired N-alkylat?gggﬁhﬁg@mws
facilitated, but readily remgyed by other neans after
fulfilment of its duty. Such protective groups, and
nethods for their introduction and renoval, are well

BRARsunH @xddigeone skilled in the art. Exanples of

Enteetlve groups useful for protection of aromatic

glawdgll Wmf efpondinitiog preplasgf adthpopinds ofhe invertiodeAll of

F{étbef né’t ) nlkflie@ c§omgjﬂoxy %&eﬁtﬂ%ﬁ pa%ﬁ%&aggy%?%oypd gxaynples”, or their

berhislpoﬂdﬂigﬂieh-ﬂaﬂebﬂtaﬂlo gsl,?&iﬁﬁmahn 18%s5, sfless tem30 | & @6 boigetition
g%ﬁqp after the allcylation is well known to the one

ng agfay desemeddiereining i nclude, 54 in the case of
silyl-based protective groups such as

eldibvisihsmt hyl silyl, for exanple treatment with a
TTUorla'JﬂE

€ Ton source, such as TRAP, or treatnent with
wiltselvents ueed mmlmimi@r&dem cdmchislljf tredilhiple solhyleous solvents

h r f r ) n
SRR b rdarort SRERES vike PEAN B oer R A g Espher
af sitrtgedforhrgpfiecur sor for labeling by initial
diazotation when appropriate fol | owed by conversion

c&@%eﬁ%éo%ﬁ%%‘ BYlkdr a‘vﬁﬁ)‘ m%ﬁééﬁéﬁ}ete\‘ % eﬁ%@ 518100 MIz for
su sequent treatnent wth | abel ed nucl eoﬁhl I C Teagents
protan; cijuigped withtabmeta fdwiisjacton$ifis 'H/Det € prativhend veitit Higesfients,
but

t hat nt.roduced this way jncl ude,
PTR§ %§§¥T3?5113@1d ﬁfﬂTmP@ZEFWMTﬂfﬁ%efﬁéﬁ%P

stk B SRl P 4B rpArondn, e RN 5 208 m s

ﬂﬁ:BeheBquiiﬂgev&mngradﬁmsLabel Cor npd Radi ophann 1985,
22, 687; Suehiro et al. |I. Label Conpd Radi opharm 1987,
24, 1143; Strouphauer et at Int. 3. Appl Radi at. |sot

4, 35 7 t. 3. L .
KRl e s e P, e wpte e BB Mz
BaiaharblveOthe ﬁﬁdua@@é:lvﬁﬂ Gighi Sfd Q8cAlaS hﬂéfexeﬁcearhelfou&@ﬁhg
Chem 1984, 27, 156. 15 In conpou idc of fornula

wiferroRiEals vere wed: R ikl 1mp.oaow;&o -fls 2.6 03the middle o of

| i i | ed r en s results in
oDLOPIEH Rk b D TR s Mt shocte st B ip g of
SHCLLH AT, Op R RO et E%%%L%ﬁf e N
#RGi]ta-doble (8P6HE; thZ finmspljttixp alf the 3ignhlke ds apfhaing lﬁﬂﬁb&pccmﬁngs (s:
237; Ftichtner I sot. 2003,. K8, 575

saglelcp sehragd sing “L‘gb{QP@%hﬁéplﬁaﬂl P BBgReD44, 889,

20 The sane precursors are also useful for

et el IR K O R Rl SRR g e

ifor tfitgum enceateDe MHzior potnetquiped wﬂﬁ:laémm Hadu swmphshead with

RS 0TS 2080 S\ ekl POUBH e

€1 MR BBl 1ra kaferbhti)s, adthest mf@:&@feqﬂhweney RAGRA, dsrcarukia by

‘correspondi ng hal i des orﬁﬁfeudq hal i des, such as the

Prtmyiag the @@qwcmf mtqzrrr?é &m@hH@gewwhwelﬁanqréaqu
ga"h %{»@ée}ﬁ& ‘ﬂ a g: (I%Hgto‘iﬂé &e%&g@[b LﬂngRam etal J,
St annane. IS US

Chienl, Byd, Pleﬂagfl’maqm HslSﬁﬂ,eIGeﬁabl y trimethyltin or
tributyltin. 55 can be introduced by such a

di spl acenent, resulting in a | abel ed conpound of
formula | as described in for exanple Mang et at Appl.
Rad. Isot, 2002, 57, 145. The aromatic ring on which
the di splacenent takes place is preferably relatively
el ectron-poor for a facile reaction, and m ght
therefore need to be substituted with an



enpl oynent of stoehionetric anobunts of copper-salts for
the introduction of a |abel ed i odo-atom and the use of
pal | adi um catal ysis for the introduction of a

d cyanogroup, as described in for
Wﬁzg@fb%égﬁ 3 Label Conpd Radi opharm 1997, %28075)080068
and Andersson et at. J. Lab Conpd Radi ophann 1998,
41,567 respectively. If the aromatic ring onto which
the leaving group is positioned is nore
el ectron-deficient as conpared to benzene, such as Q of
formula | as defined herein, it is generally not needed

Maas @mpltrmwmae:;oya?mng Witers mM&% Eo:ﬁisﬁgg dsmfﬂh:xc]hm‘ee lav@sr(ma),
utj on tao (] ounds_o ormul a_l,
& ebaadsg, %ﬁdtﬁ#éré(wpor z%d%a‘i)% g2 MR pinele pgsirapole mass
*I%@ter %@éﬁ)ﬁﬂ %?ctl‘o(ﬁfélﬁe)r wa Ecpﬁ%ﬁeﬁ lvﬂﬁ%@i&%ﬁ@s}&ﬁr ion Sotite (ES)

elther or b X2 and X4 nitrogen, e’sulta
s opereled irsapositiveror n@aévq Ing moide, The chpbpivbitagcaras GV and cone

bstjt furth
VAR alaib o TS el spedtiomeir 4 SR BAP R GetR B4 Rloroity s scan
tiehie\ 0S8, THeQURinife Ap&ktare Wwidlstiad Uged, Mm&da%rard&@@%p@pmd h
the | abel ed nucl eophile, in order to facilitate

sertingribd Yo apidi: dommm@m &Y0 Mip(eN) aadesndiag petldts B(B: MeCN).

e L kR R SR SO0 R Ve it i

o art, for preparation of |abeled conmpounds of fornula I
by functlonal grou&)transfornatlons of suitable

Feinaralive ehrampiqetaphe RepaB%}LQ} VeTruBen g #es afppyifcation GPLC

v%l{f}gl@&vfim § b QEbE PAunftE KR MT Caly x%@%r@SI[Oéﬁngﬁfow
eyanat | on o aroma i c chlori brom des or
graitkintbegith Me@NAPS 5 @M BIERO AcAMalN)zede ssedat 2 flowirae o620 ml/min.

suitabl e halides for 3H in the presence of [31-1]H2,
and pal | adi um cat al yzed carbonyl ations with [11/14C] CO

bﬁ:@ﬁkfa&#e E&txﬁk v‘@é pafRnel ald (El%ﬁtorl %ﬂatorlé’r S ﬁ@hﬁes&& Single-

npound exanpl €s Bel ow follows a nunb
mﬂdnmpmwavm@mx rpgnciBg esmtisenys dadiiption £t 3458 M¥zent i on.
Al'l of the bel ow exanplified conpounds under the
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Brampledbel ed anal ogs, display an 1050 of |ess than 20

Eﬁgy'\ﬂ% & ﬁlggra(::m% -3er Iyg'lldl%rbgl)-bll ‘ygle 2 assfle-ﬁ-car%(t:nrqlrlgt% rifluoroacetate
O *TFA
y/
LN\

(a) 2-[6-{4-[(1, I-Dimethylethoxy)carbonyl]-1-piperazinyl]-3-pyridinyl]- 6-
25 benzothigzolecarboxylic Acid Ethyl Ester '
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General Met hods Al'l solvents used were anal ytica
grade and commercial ly avail abl e anhydrous sol vents
were routinely used for reactions. Reactions were

WHRLFRssge r Un under an inert atnmosphere 100f ﬁffgﬁgm 0068

or argon. 111 spectra were recorded on a Brul cer av4
NMR spectroneter, operatingsgt 400 Miz for proton,
equi pped with a 3inmflow injection SB1111/D 13C
probehead with Z-gradients, using a BEST 215 |liquid
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used as reference. | OW ng ref erence si gnal s were
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probehead with Z-gradients. decoupled 3H spectra were
rded on sanpl es dissolved in H NVR
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bgg%)ﬁﬂ%g&%:hoythg 18 %ﬁ[ ?ge; £€ E?l%g)s‘ﬂ m.%%ﬂm wa?%hssolved mgﬁTGS

20QAd A8A]0 &R@W@E&M?ﬁ&@ﬁlﬁu&n s Mhfed as R Gdrralays rS@.t Sodlum
recorded on a Waters LCMS consisting of an Allian

hzdn@selxc prbpnate wappddedigthomadure oy pegciiglergscalledteds @@QW?%W
T,
wéw%@w@%%aﬂy%%gag&%g% : Eros e thd e dRBBund

spec?roneter was _equi ppe ray ion

(83dpres a(mwaomp&im 51882 Y ¥s(nt, BB 8076 (e.elgE) £.02 (ddoih 1) 8.07

G U B e R SR ol B, AR Rl e el s s

R+ 96600 with a scan time of 0.7s. The col um
tenperature was set to 40 C. A linear gradient was
applied starting at 100% A (A: 10 nM NH40Ac in 5% MeCN)

MI ng at W% B (B: MeCN). The col um used was a
M5 CS, 3.0 x 50; 3.5 pm(Waters) run at 1.0

Ethyl#-f6- (4-Methylplperamn-l-yl)pyrldm-S-yl] -1,3-benzothiazole-6-carboxylate

0
DO
Y / -
NN

Formaldehyde (37% aq., 0.212 mL, 2.61 mmol) was added to a suspension of ethyl 2-(6-
piperazin-1-ylpyridin-3-y1)-1,3-benzothiazole-6-carboxylate triflucroacetate (0.315 g, 0.65
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10 Preparative chromatography (prep. 11 PLC) was run on

a Waters autopurification I1PLC with a diode array
detector. Columm: XTerra M5 CS, 19 x 300 mm 10 pm

Ny Jo9osggeadi ents with MeCN (95:5 0. 1M NHA0AC

used at a flowrate of 20 mMinain. 15 M crowayggghgp?@g{m
was performed in a Creator, gynitiator or Smth

Synt hesi zer Si ngl e-node m crowave cavity producing
continuous irradiation at 2450 MHz. Exanple 1 Ethyl

m%xbog)% lﬁlaat@:gh 3¢ ; ?lf’h‘g%/éo% g,' aRobdratdtride (2721 BENZ Y RiRGIPlves Sidcd
gl 4ultif g mbxtDiervess itiryddent ho f) ld:la'ﬂmn;l;h&as]thq;n lwpt azﬂ&Wb 13
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cofnpviufd. M Inoihdp & gmtvhus EpLER&E 16 a&d@@wa tte reéidué vads ttitioned
ester ((:See WD 95/25108) (0.74 57 nmol ),

between RCM andsat; éftdlwmmw@o@%dm ausilagier s eximgptad pece

wEL BRIV BE0A8SL: St dnd Subarplilifl wod Hvingupledlr ruitfe
fiReitedzplid E 2WDCHMpEINA W2V g) £ a%ll:ﬁm@d;lid I NIEES pRined 83((8; 1LIT)
was stirred at 5 refl ux Addi ti onal

sea s/l Banisborly 2 oy hediital el o s
r@i_blg&ggﬁfﬂq) pﬁg({gggf uewz gd) was concentrated in

vaclo and to t was a ed DCM and water. The

aqueous | ayer was extraeted three tinmes with DCM dri ed

ng filtered and evaporated in vacuo. The product
r|f| ed by flash col unm chromat ogr aphy (35% et hyl

246-¢4Mahy1p1pbmzanE—)yl)pgm&immayl!-lnﬁ-lienkdutmammﬁgmﬁm(a&x&émetate
SO|I%. 1H NWR 38.83 (d, 1

Acetate
WL OO

(a) 2-[6-(4-Methylpiperazin-1-yl)pyridin-3-yl]-1,3-benzothiazole-6-carboxylic Acid
Hydrochloride

O
Hel
HOJ\Q:S NN N
y/ y/ -
N S N

Ethyl 2-[6-(4-methylpiperazin-1-yl)pyridin-3-yi]-1,3-benzothiazole-6-carboxylate (46 mg,
0.12 mmol) was heated at 110 °C in 6 M HC1 (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 (3, 2H) 6.97 - 740 (m, 2 H) 4.59 (d, 2 H) 3.51 (d, 2 H) 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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loH) 8.73 (s, 1 H 8.19 (dd, 1 H 8.04 (s, 2 H 7.00
(d, 1 H 4,36 (q, 2 1-1) 3.65 - 3.72 (m 4 H 3.42 -
3.50 (m 4 11) 1.43 (s, 9 H) L36 (t, 3 11); Ms mz

Wéidh7Heshe (D) Ethyl
2-(6- Pi perazi n-1 -yl pyridi n-3-y1)-1, 3- benzot hi 4701 6~ 8/ Ca 0

rboxylate Trifluoroacetate (title conpound)
1524644-[ (1, 1- Di nethylethoxy§carbony1]-1-piperaziny13-3
-pyridinyl k. 6- benzothiazoleearboxylic acid ethyl

L LRt L SR T
ydtqchlodde Sidl @ﬁs.';l(g,iaa]ﬂ mnof) wanadded Wﬁh&mﬁ%}(% Ieﬂﬁ,:fgllowed by
SRR oo S M
43 HAEHE RYiRhe P02§i5e érﬁd&ﬂi Yﬁ&ﬁ@a@p@kﬁmﬁwgﬂégﬂﬁﬁ) yg Q. 334

g) as a yellow solid:

Bnzahiazole-4-capogyl eilotidel, Ammqm ain hgdroFide (rong., 3 mL) wag a.dd(ed

G e g g it m&f et Hed gt g gherm.

Wexhaa@wﬁebmm DSZMJ idpied @, $0); atﬂ)apaﬁotd’dédkﬂ?wabﬁb) THe ghtained
wotblazole rb xylat 0. NNG N - NN
LAV Frthwﬁeéé%fg séﬂwogmmw W8} ﬁe@dtﬂht yellow

5’151 eI A G [ e b7 X, PP 15982

'a.ms (bFhsg 1Dt 700 (dat H B ~Bept(mad H) 2072061, 4 H)&. X3ds.3dd) 1.89
o} j.d . col,l washed with col d nethanol and
érﬁg)}'@g%@ﬁig?‘m e conpound. The nother |iquor was

evaporated in vacua and the residue was partitioned

Example 4
6-Methoxy-2-(6-piperazin-1-ylpyridin-3-yl)-1,3-benzothiazole

TGO
4 J—N  NH
(a} Tert-butyl 4-[5-(6-Methoxy-1,3-benzothiazol-2-yl)pyridin-2-ylpiperazine-1-carboxylate
0 S — O
O
N N o—é

Tert-butyl 4-[5-(6-Methoxy-1,3-benzothiazol-2-yl)pyridin-2-yl] piperazine- 1-carboxylate
was prepared aceording to the method used for the preparation of 2-[6-[4-[(1,1-
dimethylethoxy)carbonyl]- 1-piperazinyl]-3-pyridinyl]- 6-benzothiazolecarboxylic aeid
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). 'HNMR 58.74 (s, 1 1) 8.12 (d, 1 I)
7.87(d, 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., 4H)3.45
(br. s., 4 H) 1.43 (s, 9 H); MS m/z M-+H 427.



10

15

20

25

5 between DCM and sat. sodi um hydrogencar bonate. The
aqueous | ayer was extracted twice with DCM dri ed
(Na2804) filtered, and evaporated in vacua, giVing

ﬁ,{,h i th the filtrated solid the title ¢
W as a yellow solid. 1H NVR 5 ppm 8, 839{{8{3»551])@'{1‘800068

873(s 1 H 8.17 (dd, 1 H)8.05 (s, 2 H 7.01 (d, 1
H)436(q,2H)370(br s., 4 H 3.32 (s, 4 H 2.29
(s, 3H) 1.36 (1, 3 H; M5 nth (M1-1-1) 383, 10

S oot S e i e iy Al e e
&-MS%ZW -é-{(i}plﬁcmzhebe}ﬂpmﬁnﬁ }A}: b8 -&mgoﬂuaézolelib%sq:)-epamd according to
- - - per I N 1.dl n
tﬁ ’%eth‘&f ‘?N@{f%%% alon gt B@%fﬁrémm@nﬂ&apm éﬂfﬂ)dlef*

tehdtiardle-g- sarsdkyme RifluBloBERAZ, IfFomltert-huty] 4-[5- {(6-metho

IIpyr|d|n benzo thi azol e-"6- carboxyl a e (46

hq@zoﬂg:y,o 2-¥9p, %Z-ﬂbsperﬁémeédcﬂahoxm@qo 22 |).6vitl xception that
5851{1911 hg'&roxﬁ% V«;E.E ﬁse%lq.{;]éf?aﬁ of ¥ 0 ?ﬁq ] d? %gce&%tnX@ GHO co?ﬁfe‘%g of

Co- evaporation W t ol uene 0 give
the JtethElon,(nm]i thath ﬂle(pﬂ(ﬁimgt)/aﬂakea upéh DOM getaafier. Th tiRompound was

%&f&lﬁgfé Sofif @: 15g) ?%er 1% éegl cgoch vfl%o%{ﬁﬁiﬂiﬁﬁ)u)udéﬁmm
gd, ﬂ))? & @,11 97 g% (i WW (&, f‘ﬁ) %?}; f?' 11;'}!»\[)332854)(%,( ¥ .&25%.@

(354H)265 289(m ATD); MSn:ufz(M+H)327

Example 5
6-Methoxy-2-[6-(4-methylpiperazin-1-yl)pyridin-3-y1j-1,3-benzothiazole

/ /N N~—

The title compound was obtained as a solid (70 mg) after preparation in accordance with
the method used for the ﬁrepa.ration of ethyl 2-[6-(4-methylpiperazin-1-yl)pyridin-3-yl]-
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, 1 H)7.09 (dd, 1 ) 6.97 (d, 1 H) 3.84 (5, 3H) 3.53 - 3.69 (m, 4 H) 2.36 - 2.45 (m,
4 ) 2.22 (5,3 H); MS m/z (M+H) 341,

Example 6
2-[6-(4-Methylpiperazin-1-yl)pyridin-3-yl]-1,3-benzothiazol-6-0l Acetate

C5-GC
y, +—N N—
N \S
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WD 20071086800PCT/ SE2007/ 000068 60
246- (4- Met hylpi perazin-1-yl)pyridin-3-y13-1, 3-benzot hi a
zoi e- 6-carboxylic acid hydrochloride acid (46 ng, 0.12

added to thionyl chloride (3 mlL),
ggpébﬁ&@%Q DMVE, before heating at 70 C o.n. Tkgkégﬁﬁgmmws
was thereafter evaporated i ngyacua and once with
tol uene to give crude

246- (4- met hyl pi perazin-1-yl)pyridin-3-y11-1,3- 5

b SRR A AL U 01

progd)ues thﬂﬂdlvpmm DEM: @6 enlyeBhethistueaiasemadst acidiceloy iddmoilbIHm

d

S it gt s Py S o0 B st e it Eice s

mpexmeﬂ if DERL (aynlm Bpronhifbomide é@ 0y &, g4 nirhd1 ngyomw L) was
7 as a light yellow soli 111NVEL .

@éed(%rop‘xlswt %°G, gollozyed by stz gt i70- (lbfhddlsonef BCM (G mL)
- 3. m 2.37- 6 In, (s, : ™
Z%@@)f&fmb?oﬁég EOO(YBQ@Lf gﬁs ed anll ﬁ%ezcgg@ i ’coli;mﬂ_:s[%a itﬁ-gxgglat .t
foz,3 dysThe J.m. Wes then p@rh‘&bi)ed%mee@éﬁvpm sdt, sodium
Duttaincityarier DpOhEb R Tarbr wad el bilod s Bt B Soefhea
$iganicH M NRIB0,Y, fﬁmﬁ@@ﬁ@éﬁgaﬁ%ﬂ'@vﬂ&% Pitel cghdePretudd WA gafified

razi ne-1-carboxylate O Tert - but

hy pep(BPIMB tchgivs the tide bempomti( e 2y iyl FNMELS G 5,

P LR PR AR T R B RS SR oqel BB 30

3i76%inhy Hp 36X 26 dimho BY R22Ys, 3 HEr.ses 3/H);-MS Ry (MHY337; (M-H)
g-genzot hi azol ecarboxylic acid ethyl ester, from
rono- 6- net . hoxybenzot hi azol e (Yang et al. J.
Bi ol ogi cal Chem 1989, 2, 891-898) (0.20 g), and
obt ai ned as a solid (023 g). 111 MVER. 6 8.74 (s, 1 H)
1 257.87 (d, 11-1) 7.67 (s, 1 H) 7.09 (dd,

&xamppied,
#t@ 26(6%9.’((18}}![)}’:'@11 §-y 4-1'1 é %bnzothll_gznfe- cal(b rylatc’e 4 H

0

s
'\@N)—Qo\

The title compound was prepared according to the method uscd for the preparation of 2-[6-

[4-[(1,1-dimethylethoxy)carbonyl]-1-piperazinyl]-3-pyridinyl]- 6-benzothiazolecarboxylic
acid ethyl cster, 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% cthyl
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 (9, 2 H) 3.97 (s, 3 H) 1.36 (, 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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6- Met hoxy- 1- ( 6- pi percal n-1-yl pyridi n-3-y0-1, 3-benzot hi a
) Wof/edssdoe conpound) PCT/SE2007/000068
6- Met hoxy- 2- ( 6- pi perazi n-1-yl pyridin-3-y1)-1, 3- benzot hi
azoi e was prepared accordingsto the nmethod used for the
preparation of ethyl

2- (6-pi perazin-1-yl pyridin-3-yl)-13-

benzot hi azol e-@ycarboryl ate tritluoroacetate, from
tert-butyl 415-f6- nethoxy 13-

benzot hi azolpc - 2- | perazi ne- 1- carboxyl ate
(0.22 g), wt ep (Sodl um hydr oxi de was
used instead of s SONI um oge carbonate after

conpl etion of the reaction, and that the product was
Hilak EJ(6mﬂ1dxyﬁﬁl\dlﬁ-B@l)emb@f[zothl'EJ%SIeIG-daHﬁJx?IaféF{O 128 % 98% mmol) was

bt a 1id (0,15 fter d
SUOREA aghee of shanalés b2 T G mlpEReO (bl wann)

g it s st ey 5 et

Mﬂﬂ-&)heam g'uau te g(VMa}d)eaBQJTutloEx"ﬂIq}Iohmﬁn was evaporated in vacuo, water

55 RSB R Rt SR T R e s e

pedRipithiae dolﬁBwis @lbdteli, prashet agih vafcéreclndar(meﬁ &@APIM) to give the
accordance with the nethod used for the arati on of

e Fphpond (9.2 a)laasrﬂywlﬁtepﬁeh@gHMﬁf e RSy 1 K0 8.77 s,
RN ATIE SR R pnyPaf’rnf?é.%)zf’.‘sf,"éZ— (VD 287, (-

Wesiot hi azole (0.13 g), with the foll owi ng exceptions:

Three drops of acetic acid was added to the reaction

m xture and the reaction was stirred at Lt. o.n. The

H@;ﬁﬁg%@t vvas 20 filtered and vvashed vvith nmet hanol . 1H
H)808(t 1H éd 111)767

%@-Mgthpnwmbn@aa)d,}bmo laame-warbpxaym 84 (s, 3

3.53 -3.69 (m 1) 2.36 - 2.45 (m 4 H 2.22(s, 3H);

M mz (M+1l) 1. Exanple 6 25

216- (4- Met hyl - 5%3 y1}-1, 3- benzot hi azol
/ /0
S W

-6-0l Metat
2-(6-Methoxypyridin-3-y1)-1,3-benzothiazole-6-carboxylic acid (30 mg, 0.10 mmol) was
mixed with thiony! chloride (0.8 mL) and stirred at r.t. for 3 h, then heated to 50 °C for 1h.

The solvent was cvaporated in vacuo to give the intermediate 2-(6-methoxypyridin-3-yl)-
1,3-benzothiazole-6-carbonyl chloride as a crude product. This aeid 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 colleeted by filtration,
washed with water and dried (in vacuo over P,0s) to give the title compound (23 mg) as a
vellow 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-yI)-N-methyl-1,3-benzothiazole-6-carboxanide
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6- Met hoxy- 2-[ 6- (4- et hyl pi perazi n-1-yQoyridin-3-y1l]-1,3
-benzothiazole (0.050 g, 0.15 innol) was dissolved in

i'rg% The mi xture was nmade acidic by ?d(ghgﬁzg&mfaﬁ%g
I'n

et hyI et her. The sol vent was renove
concentratl on in vacuo and t6I3re resi due was suspended in
DCM (5 mL). Boron tribromde (0.05 nL, 0.54 nmol) in
DCM (1 nmL.) was 5 thereafter added dropwi se at 0 C,
followed by stgrring at r.t. o.n. Additional DCM (5 nL)
and boron tri bfjom de (O 05 ni) vvas added and the
reaction 3 v g irri for 3 days. The
r.m was th par be vvee and sat sodi um
hydr ogencar bonat : ueo yer was extracted
twice with DCM and the onbi n dNorganl cs dried

2R aRe T PP S U 98 (L Hemop s
RO cﬁﬂxl'l_c')]:ﬂ&ideg‘? nﬂ,)\éﬁﬂ f_tl)ﬁreﬁ(ﬁt f, tdfor 3 hlﬂﬂm i%’e&o%?gé for 1h,
sqlvgi]z ’“@&1 evaponaged ér mpuo t07g1%th@ mte@eﬂ;)ate@— ethgxypgn@lm?: -vi)-

1 il 3 oo gy Al ot s v
R DEM/E mbxmymaeﬁ - nBsttyylamihe doyammmma ? hel,)BTheueltioy s

ST R ST S b P opl Gyas cotected By hftebin
Mhe[d(vhﬂﬂwﬂbﬂ'@.ﬁ lvib@th oz&;b%aémoy)% i men&re%mgmaﬂ(r@s Bl s a

di nyli - enzot hi azol ecar boxyl'ic 20 acid

est er ,
llfghtbrdlgwwehmdim;ﬁﬁ%nbﬂwéhr 68 onch D848 (& 13DR0 (4 1

Pirteenrhe PRk € el ot By e afing cumaos

ethyl acetate |n hexane. I|H NWR 68.94 (d, 1 H 8.81 (s,
1H)840(dd 1H)800-819(m2H)704(d 1H
Exampledd 2 H) '3.97 (s, 3 H) 1.36 (t, 3 H: M Ink (MH)

23 1%5 -§- 6-(pyrrolidin-1-y] 1)-1,3-benzothjazol
(%(ﬁ\é[e i);/ir%rl y(rh -1, §c65?102n )hll’%gg e- 6o car boxyl i
c Acid 63

OO

2-(6-Methoxypyridin-3-yl)-1,3-benzothiazole-6-carboxylic acid (40 mg, 0.14 mmol) was
mixed with thionyl chloride (1 mL) and stirred atr.t, for 3 b, 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 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 (MgS0y), 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)839(dd, 1 H)835(s, 1 H)8.07 (4,1 H)7.67(d, 1 H) 7.04 (d, l H) 3.97 5,3H)
3.51 (t, 2H) 3.45 (t, 2 H) 1.78 - 1.95 (m, 4 H); MS m/z (M+H) 340.



HO N Et hyl
2- (6-nmet horypyridin-3-yl)-1, 3- benzot hi azol e- 6- ear boxyl a
te (0.28 g, 0.89 nmol) was suspended in a m xture of

rnL) and THY (2 ). 2M NaOH (1, 3 gcdlgg
‘?{%2@2@#‘?@5 added and the reaction was sti rredllr at rzdiﬁ@uouss
for 6 | before heating for S5 nutes 5 with a heating
gun to give a clear solution. The solution was

evaporated in vacuo, water was added and the m xture
mmpfdﬂztrated The filtrate was made acidic with 3M
The precipitated solid was coll ected, washed wth
%ﬁr%‘l’er"aﬁ"%’dlpﬂﬂmrﬁﬂ@r]& -Bonzethimplb-amingi ve the title
conmpound (0.23 g) as a white solid. /14NdR 8 13.13 (s,
1 H 833 (d, 1H) 8.77 (s, 1 H 8.40 (ckl, 1 H 7.95 -
8.21 (in, 2HENZ o4(ds 1 L97fsy 3 H; MSmz (MH)
287, H) 285. Ex§ e 9—4\ /LMH
2- (6- Met hoxypyr 'd#¥h-"8- y1)*N, 3- t bi azol e- 6- car boxam
de 0 15
2- (6-Methorypyridin-3-yl)-1, 3-benzot hi azol e- 6- car boxyl i
b _nidrolPD3- ch_Wirks h&
i TR e e e L e T
heated to 50 C for | h. The sol vent was evaporated in
vacuo to gi gt he | ermsdl ate
2- (6-net hoxypy -b z c%hl azol e- 6- car bonyl
chloride as a ro a d chloride was
di ssol ved in DCM (3 ) and added t@ ammoni um hydr oxi de
(conc., 2 nL). The reaction was 20sfNrred at r.t
wi t hout st opper overnight. The forned solid was
'?al dom@bwadl /Ba-bintyll d4 54 6-aitro- M\B‘Béiﬂﬁtbmzblh% y\lap}erdmmdlc}ﬂ]pmﬂne -1-
i.n vacua over P205) to gi e .conmpoun
FEhoxy gt WasprepaTeddn 2 oot v the @03 ORPrEPAI4Lon °§21T?%4-
Igl g—%nﬁéﬁ‘iﬂeﬂoﬂ'}%ca}%}’g 18p1é§&2§1§91]'v%p§'ﬁam}ﬁ“550be&%%ﬂéﬂlz&eclﬁlboxyhc

@gﬂethﬁ $stey fopl 22brpo- 6—mtrobenzot]:ua.zole (0. 55 g,2.14 mmol) w1th the
RSl IR ] e Fokchd o sBR4 b oo SRR © 6

'H{E/Gmgdb%mg)mﬂlmgd bnwatey. lllgm aoliﬂﬁ@anzgwm ca-iheﬂl(ﬁnamm@p}ws).

c agi 40 ng,  Q.-14 mmol ), m xe th thi

e f@Fiﬁa &ag gxifagied ﬂéFﬁ‘aﬂ%lFﬁ WYVQ@%M The gom Wl'?la?d %ng'F'lc Plhaé?ﬁ was
ReateHih Bnéé)@néd) 450, Tﬁlﬁaté&!aﬂﬁeé%pdﬁ%d SMARLS, athe dorhBined crude
vacuo to |ve |nterms | at e

wlid Gpp ash{ poludn phpmatography (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,

() 4-[5-(6-Amino-benzothiazol-2-yl)-pyridin-2-yl]-piperazine-1-carboxylic acid tert-butyl

H,N [ — 8]
\(D:N ¢ N/ _{o
tert-Butyl 4-[5-(6-nitro-1,3-benzothiazol-2-yDpyridin-2-yl)piperazine-1-carboxylate (50

mg, 0.2 mmol) was dissolved in methanol (8 mL). After addition of 7M NH; in methanol
(2 mL), palladiwm on carbon (10%, 10 mg) was added and the flask was evacuated and

ester
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51, 3- benzot hi azol e- 6- carbonyl chloride as a crude
product. This acid chloride was dissolved in DCM (3

rat.) and added to methylam ne (40%in methanol, 2 ni)
wWO200788@bd On was stirred at r.t, w thout St OEITAISE2007/000068
overni ght The formed solid was collected by filtration,
washed with water and driedggin vacuo over P205) to

give the title conmpound (35 ng) as a light yell ow

solid. 1HNWR 38.92 (d, 1 H 8.51 - 8.68 (m 2 H) 8.39

fillediedith HydthgeR RO Thel readtichl)miitu&ﬁm(ﬁhaldeﬂm&ér ah-affosphkre &f H)
h)%g;ggzn é‘%‘é‘ﬁ%lghr E%m?x%ur% %}as %ﬁhcl)aﬂer'\{i?te?é drhu(m'\l/ghl d1§ m:g.g&us gahéhq)nd
e\%p&'@re&/?ﬁ SR YIRS rci&fdig ;ﬂrclﬁéét)wa@ plbiéd 18 fladh Borhah ERFRRME At

- benzot hi azol e
(heptu:etlitl lmeststeni0: 4 tn 35:6)1 Jo divesthb Gitle octrpoarnd (38 B ) risobd; IMS

id (40 ng, 0.14 mmol) was m xed with thionyl
mgzt@}gl_rl-lﬂééﬂ(l m.) and stirred at Lt. for 3 h, then heated
to 50C for I h. The solvent was evaporated in vacuo to
gi vg the internmediate, 2-(6-nmethoxypyridin-3-yl)-
(c1 2-80-B it -HDBridne- ki BayAoiaro b anigne§ti comnaad)

e B PRI S eyt B el e P et
ek €1y ma.dt.032mmel w2 dissdlyedén DEM (1 mL), fidiovied by Wddidon ofFA
d d th i Xt t ract ed i.Ge,

iRTER e S R SR e B G R AEON
the VepRy et adre sEpaat0) The ovgrsicdiyier thad dxfirabidg with GICE(1 B 2B5)

to.give the title conpound (45 ).as_an off-white )
cappineg aquequi asers veprgmadegbasi¢ (i 9&5%@% SgOHI2 D) gndgatracied with
DEM i CoxyBipec ol oy et webid iy B e pEls ) ekfigns
theisotvent vapvepanted 16 FivEthartileeohgound (10 mg) as an opac colored solid. 'H

R 870 PENHLL o7l DR 18 00 T rsteat BSB9d % 8%l v
shot| Sratsn laciubanzot v cloain, 2By Ay per azi ne

-1-carboxyl ate he "‘conmpound tert- but
4-[5-(6-nitro-1,3-benzot hi azol -2-yl) pyri dM 2-yl ] pi peraz

rboxyl ate was prepared in accordance with the
%ﬁf?used for preparation of 2-[644-

M R_Ap-Piphicazit 1y Ipytiding3-glpd Scepddthibzel- el @mzthay ésuifonanide i di
nyli- 6-benzothi azol ecarboxylic acid ethyl ester, from
2- br ono- 6- ni nobenzot hi azole (0.55 g, 2.14 mol ), wth
the fol l.ow pg nodifications: In the worlcup the solid

THELwater (9:1),
iwct dried (in
was tracted three

tinmes with DCM ~Fhe dbnbin NJrgathases was washed
wWith brine, dried (Na2SO4), filtrated and evaporated in
vacua. The conbi ned crude solid was purified by flash

Te dtlerteraminochenrebinag Ry |- peilinrelaripsrazing beabesylig geid terttyl
e (197 mg0.85 ¥V Rintoin D1 f1 HPFRALEMAed methanesulfonyl chloride (3 uL,
0.034 mmol) followed by pyridine (3 pL, 0.034 mmol). The r.m. was stirred o.n. at r.t. The
erude mixture was purified by flash column chromatography (heptane:ethyl acetate; 50:50
to 40:60), to give intermediate terz-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) 450, (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 atr.t. The
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(0.47 g) as a solid. Ms adz (MFH) 442. 20 (b)

44-5- ( 6- Am no- benzat ni azol - 2-y1) - pyri di n- 2-yl ppi perazi n

e-1-carboxylic acid tert-butyl ester S)_0_ rTh \ NN NNO

wer 067gkg0b _ o PCT/SE2007/000068

4-[5-(6-nitro-1, 3-benzot hi azol-2-yl) pyridin-2-y1] pi pera

zi ne- 1-carboxylate (90 2.5 ngg, 0.2 mmol) was di ssol ved

in methanol (8 nmL) After addition of 7M NH3 in net hanol

(2 tat), palladiumon carbon (10% 10 ng) was added and

sbIREnt a8 SdinARE I1EY RbADR ditRBeh afihd JekiiBowid difoR¥E EPSEIF (400
an

as. The reaction m xture was shaken under

arskprinidicd by prepy HPoGetn gvedhartitlprromppirsl (Fime) @s & whits solid. 'H

I ter, fi r r-Q4AQ I at {

53 Bt Hh BT e B AR Gad A aT I g -
3fA7amh 4 EDBIN Q0¥ @R EDQIGRRRYS ) &/ Anavelgh, Magted.e;

70:30 to 35:65), to give the title conpound (38 ng) as

asolid. MSraiz (MH) 412. (c) 2-(6-Piperazin.l

=yl pyridin-3-y1)-1, 3-benzot hi azol-6-am ne (title
ExdmBi }ﬁd)

6{(@-MELAPifPaZIR tidae3-yB-1y3-berythiHoRs-Amide THNREFoREdtat

zﬁ{e-(l-carﬁ‘g}(lilt?i c a?;l,}g?tlert-ll'blﬁtlzcalc ester (13 ng, 0,032 e

moft was dissolved in DCM (1 nL), followed by addition

of TEA &7@ AL). The rm was thereafterptirred for 4

2 A

hrs at . er—-addi ti f 1M 11Int), the two
| ayers were r at ni c r was extracted
with HO (1M = dyaquequs A ayers were nmade

basic (pH 9-10) with NaCH M and extracted with DCM
The conbi ned organic | ayers were washed with bri ne,
dried (Na2SO4), filtered and the sol vent was evapor at ed

Togengibve] 4he-(G-nittod , Tbengothinaolc 2w pygilinad yipirorpeinc-t shbeedate
338 P R ey i g bl of 8 o
vl tiRr&afer rethoal iy blowitig Mithitfogen ad @2 resitue, 4ride; 6012 (8-
p&%ﬁﬁ%@%%qﬁﬁﬁgh%%ﬁ% @45 myz TR 2o uss bfirgstly in
the 8} Q) €9 hik RRAIE Bemethanol (3 mL), was added formaldehyde (37% aq., 0.25
mL) and sodium cyanoborohydride (74 mg), followed by heating at 70 °C for 5 minutes. A
thick solid formed and additional methanol (3 mL) was added. The mixture was stirred at
r.t. for 1 h, then filtered. The solid was washed with ice-eold methanol and was then dried
under vacuum over P2Os, to give intermediate 2-[6-(4-methylpiperazin-1-yl)pyridin-3-y1]-
6-nitro-1,3-benzothiazole trifiuoroacetate (0.26 g) as a solid. MS m/z (M-+F) 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 (CHLLOROFORM-4) § 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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To
445- ( 6- ar ni no- benzot hi azol - 2-yft-pyridin-2-yli-piperazi
ne-1-carboxylic acid tert-butyl ester (12.7 ng, 0.031

Wb 7/0s6k0PCM (1 L) was added met hanesul fO”V'P@ﬂéﬂﬂbﬂﬁooas
(3 4L, 25 0.034 mmol) followed by pyridine (3 AL, O.

mol ). Thermwas stirred o.nggat r.t. The crude mxture

was purified by flash col unm chromat ography

(hept ane: et hyl acetate; 50:50 to 40:60), to give
EtinglaEdli ate tert-butyl 4-(5-

& é_( thyl sul fonyftamrio]-1, 3-

dAd %P’%ﬁ!hﬂlpmﬂwzupyﬂ)amd@-%ﬁli -bi3phenzothisao) 6-yRadetargidat e
(7.4 ny) as :il_lsolld I\/B rai z ( MtH) 490 (MH) 488. This
i nt er medi.at e pas |ss lved_in DCI\/I 1 ruL) and TFA (300
30 AL) was Jpddeg eatlo tu evvasthereafter
stirred forythrig -our I‘the )

2007/ 096800PCT/ SE O7NOOOO N67 S ent was renoved in
a streamof nitrogen and the residue was dissolved in

PAFEEMebylpinesazin &Y})pwdm-ad’l]bgﬁ -pergpthiaapi-Eaming trflyasoachigte (40

55100 SRR oA L e DBy ol

due@usd et was d}ittlelytte@ 1véi8e witB DM, (line cémbine@o@snie ld¥eB8vetawried
@? 5?03 Oﬁl{eréd and Hllapol\@ec{ in vacuo é;_ljw"%g %‘le éél'eH 328 e. To %l'neEr)r(eerEBnne in
DEMEQ(E MWedshibid petydeilorde- (Y &ngr ?mﬂ&(o 03 -enRa tHe rikture
ol -6-am ne Tritluoroacetate

was stirred at r.t. for 1 h. The solvent was evaporated in vacuo and ‘rhe residue was purified
by prep. HPLC, giving the title compound (20 mg) as a pale yellow solid. "H NMR
(CHLOROFORM-d) & 8.72 (d, 1 H) 8.34 (5, 1 H) 8.07 (dd, 1 H) 7.82 (d, 1 H) 7.27 (5, 1 H)
7.13-7.23 (m, 1 H) 6.63 (d, 1 H) 3.57 -3.71 (m, 4 H) 2.43 - 2.54 (m, 4 1) 2.30 (5, 3 H)

2,16 (s, 3 H); MS m/z (M+H) 368, (M-H) 366.

Example 16
2-[6-(4-Methylpiperazin-1-yD)pyridin-3-yI]-V-(2,2,2-trifluoroethyl)-1,3-benzothiazol-

6-amine
T s~
TGO

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 mn_lol) 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 (Na;S0Os), 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-y1]-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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To tert-butyl

445- (6-nitro-1, 3-benzot hi azol - 2-y1) pyri di n- 2- Api per azi n

e-1- earboxyl ate (0.29 g) in DCM (15 nL) was added TEA

v&(% before stirring o.n. at r.t. The solp¢gREz008600068
erea ter removed by blowing with nitrogen and the

residue, crude 6-nitro-2-(64gpi perazin-1

-yl pyridin-3-yl)-1, 3- benzot h| azole (Ms mz Rvi+N 342.),

was used directly in 25 the next step. To this residue

m&dm{ﬁﬁ@mmﬁmtﬁyuhae 1%@@%016 Oméﬁlnsﬂ%m%hﬁé& %&% h then

nmL) and sodi'um cy or ohydri de nag)
a&q;werdetatcpmg toenit. Yo drope pf Bt iank e folloned by ethylsmpta@ vras rad@ and

t
e e R R R NS
m@somﬁhaéd wid dvapargted i vhou® Thergidua nes pmﬁieti Ibg breii HUC to
under vacuum over P205, to give int {sr nedi a
yield the title prmapopng (25ang)As § pale velow sslid &1 §M OH: -4 88594, 1

t z 4 U a

7O T GER PR R 43 LORPREAIRL SR s DG T o
(mvpd 1Yl 2. $8 o 2 16é dmj 4 H2 138 &s) GIH)¢ BISnt/)e (i) 408rgM-H) 406V | n

met hanol, 2 nL) was added. The flask was evacuated and
flushed with argon. Palladi um (10% on carbon, 30 ng)
EMaS 13dded and the flask was evacuated and filled wth
hydr o as The reaction m xture was shaken under an
Ak vhi2 i ieghylpipemsatichrybpyridian-l4,3-brneothiage -l coabamste
thereafter filtered through di atomaceous earth and
evaporated in vacua, to give the title conpound (0. 22

) as a white gplid. 11.1 NVR (CHLOROFORM d) 3 8. 67

S 7.7 ~Hh 7.04 (d, 1 H
674(dd 1 d}@a@\. APL (in, 6 H 2.42
- 2.55 (in, M\ Z (M+H) 326. 68
Exanpl e 15
N-{246- (4- 1Vi et hyl pi perazin-1-y1l)pyridin-3-yll4,3-benzo
t hi azol -6-yl}acetamde N O N

Zi@ﬁwethﬁmwwlhmmrww yriearothiazo)-famingtrifaasesaiiaho
u%r i Zg&%%%rhv%bgl %8 ’%1(153&11 %ﬂmﬂ?hﬁ:ﬁ'o g@m&ﬂoﬂﬂ?esand the

aqmggmmmmam tewingt mﬂﬂ)@w @heisontdnyedrorgunic lexdrs weteeltied
Th nmbi ned | a d d
(rasb o Sered o] reatiest i Wp e e el Jo SGEF AGHER
€e/BHF (18 e E@@/{ 2111T0)1 SRS d
df}\%t[:zetyl EI Ior4r Fgré ‘?%ag%&fﬁ_) aﬁlgrdgf/}rl di nlg ( )Olf nL())Biglﬁg

dulp@rmw@tﬂuﬂ@nma@?sttlh Or58anmel) pefpre stiging they.mTate.t.CyEEEH.

10%3@%%&%%&11@(1&% Mu i lag&%vaq %ﬁ%&%ﬁ% fs&cﬁlqm' 0

iving the tFi
l'géﬂogeryzeﬂbbm st@ibrnhe thedNirkRd( W@d &a@orﬁ%d(udvacim,l-ﬁ))

o tho b commsbnf ) ) g P ol 1 MR ST 287 67, 1
Hj)s 23 %El H?%ztda( 14{)H)802(¢39H§ .42 &1dN) 18 610 (4,51 HP4.6Y {q, ¥BD) 3.50
—364(m 411 2.30 - 233(m 4H)216(s 3'H) 1.20 {t, 3 H); MS m/z QM+H) 398, (M-H)
396.

Example 18
N-Methyl-2-[6-(4-methylpiperazin-1-yl)pyridin-3-yl]-1,3-benzothiazol-6-amine
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15 Exanpl e 16

246- (4- 1Vi et hyl pi perazin-1-y1l)pyridin-3-yl1-N (2,2, 2-tr

i fluoroethyl)-1, 3-benzot hi azol 6-anmine 20 A nmi xture of

Vf&@ﬂu%ﬂﬁﬂﬁ)t hyl pi perazi n-1- Apyri di n-3-y11- 1, 3- penzetbdoramoss
amne trifluoroacetate (0.12 g, 0.27 rmol) et hyl

cbloroformate (36 pL, 0.38 6mo|) and

di i sopropyl et hyl am ne (0. 23§ m., 1.44 nmol) in DCM THF

(1:1, 7 m) was stirred at Lt. overnight. Additional

DCM was added before washing the sal. with sat. sodium

hydr ogencarjgponat e and then brine. The sol. was then

dried (Na re/any 25 evaporated in vacua.
red\ by/ prN\LﬁEEC, to give
2-N N

The residue

intermedi ate 2]

trifluoro- N-{246 (4- met hyl pi perazin-1-yl)pyridin-3
-y1}-1, 3-benzot hi azol - 6-yl1l) acutami de (43 ng). MS raiz

1 cotfBund 11 e, 0 b R B 3 Bt B et
dadiied thi thdﬂpﬂd At n G2 [g (- yethiyil lﬁperﬁzlﬂ 1%{‘?@13'3‘&}&]@@ 2,0%he

rtiuroethygh- 1 e[%fﬁ@})(ed@%mmabs@f Us¢ B ﬁwtgrf saﬂ’avlplperazm-l-
yBRIGBLSy 1A% BEEoiaRRICk-§ NEarbiluthe (39 i oﬁstﬁﬁ few

nutes. "The organi c layer was W th brl ne ried
mggeRlc@ ljthifnl alwenip oy drida/d f orza 0.86 ninrol vasaergentT it thefolioweing

m\ggﬁﬁe Iﬂ& a&%?%g:gt%g ‘E%I sgn'efgrllt r%ﬂuxggf | %Iﬂ%f a “\I&n The crude

8HBEC{‘LG‘ gl\ib the ﬁﬂél%rr(pdﬁhd (11 hDg) KS 6palé ﬂe]lofbv doh)l RSl
Ak (VORI 3 S50, D% (g § Thorss @y 655 6105 6@ T

TR LD IR A B el e D PR

(M+H) 38 Acar banat e
2-[6-(4- Met hyl pi perazi n-1-yl1) pyridin-3-y1l]-13-benzot hi a
zoI 6-amne trifluoroacetate (40 Is ng, 0.09 mml) was

rI§1431190ned bet ween DCM and sat, sodi um
encar bonate and the aqueous |ayer was extracted

Z{MEWPMHM-YIM@ -bengpthirzgl-6mgdkn ¢ | ayers were dried
(Na2504), filtered and evaporated in vacuo, giving the
free amne. To the free amnen in Cl1-12C12/TH (1:1,4
m) was adde# ®{h chI rof pnj ate (15 p.L, 0.15 nmol)
and dllsopropyleu 0 59 mmol ) before
stirring the r. m oer |g 20 Additional DCM
was then added and the rganl Iayer was washed with
sat sodi um hydrogencar bonate and brine, then dried
(Na2SO™4), filtered and evaporated in vacua, to give the
(h) 2-BeorRO NP BeItHi s bl-5nies an of f-white solid. IHNWR 5
9.81 (s, 1 H 8.67 (d, 111)815(d 1 H 8.02 (dd, 1
1-1) 7.80(d, 1 Hyl.Na.4 ddg 1 H) 6.91 (d, 1 11) 4.09(q,
2 1-1) 3.50 -3.64 ( 1-1 - 2.38 (m 4 11) 2.16
(s, 31-1) 1.20 (t, 3 N MSrniz (MH 398, (MH)
25396. Exanple 18

Irdn KRSy, Bﬁk&nbﬂmh&mhm P &1 201 20brdmyy o) iR Sieftkdthidzatd {045 @-193

enzot bl azol -6-a
mmol) in acetic acid (10 mL) at r.t. After vigorous stirring for 1.5 b, additional iron (0.3 g)

and acetic acid (6 mL) was added. After 5 b, the mixture was filtered and washed with

ethyl acetate. The organic layer was washed with water, brine, dried (NazSOs), 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. "I NMR




WO 2007/ 056800PCT/ SE2007/ 000068 70 The title conpound
(11 nag, 38% was prepared by reduction according to
t he net hod described for the preparation of

wd SaobAdseamt hy! pi perazi n- 1- Apyri di n- 3- y1] - N- ( 2 P2 TAE287/000068
trifluoroethyl)-1, 3-benzot hi azol - 6- am ne by the use of

et hyl
{246 (4- et hyl pi per azi n- 1y|)pyr|d|n 3-yl14, 3- benzot hi az
- 6- yllcarbanate (37 mg, 0.088 mml) as starting

CHLERGEORAAN o I TR AP B SPVIEH (al™1 kD 0% 2 Elis pa
M&Btﬂ@,rﬁ?ﬁixture 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 ng) as a pale yellow solid. 11-1
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H); MS m/z (M+H) 258.

Example 20
N-[2-(6-Methoxypyridin-3-yI)-1,3-benzothiarol-6-ylJacetamide

H
N =

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. o.n. Half of the solvent was distilled of in 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. "HNMR & 10.30 (s, 1 H) 8.91 (4, 1 H} 857 (4,
H) 839 (dd, | H)8.03 (d, 1 1) 7.63 (dd, 1 H) 7.08 (d, 1 H) 4.02 (s, 3 H) 2.16 (s, 3 H); MBS
m/z (M+H) 300, (M-H) 298.

Example 21
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7.74 (d, I H 7.02 (d, I H 6.80 (dd, I H 3,85 (s,
211); Ms rn/7. (MtH) 229, 231. (b)

¥ oMisiskooxypyri di n- 3-y1) -1, 3- benzet hi azol - 6- a0TKER07/000068
(tide compound) 5 A m xture of

2-brono-1, 3- benzot hi azol - 6-am ne (53 ng, 0.23 mmmuol),

2- met hoxy-5- pyridi neboronic acid (50 ng, 0.327 ninol),
Pd( dppf) C12*DCM (8 ng, 0.01 minol) and sodi um carbonate
X-92-16-MletHo idini3y 1B Rk Ethiaz - tLyl) delkhnestlonflecd at
140 C for 10 m nutes in a mcrowave reactor under argon
at nrosphere. The Xt ure was flltered and washed with
THF/ wat er (9‘\@/ \ Bvi ng=adided DCM to t he
filtrate, Qj s-Ovashed with brine,
dried (Na2804) z 50 cent\r ated. The crude
product was purlfl ed by flash col nnm chromat ography (20
to 70% et hyl acetate in heptane), to yield the title

conpound (57 rgg(g an off-white solid. 1H N
mlﬁ GJ&@\/Iﬂd Tguel) ped pyriding)(8 pie0.027 mmod) ways addep4o g gol. 2-
& 2"‘“1%)9';’&)“/15%""?‘%%‘%”%§%%§eq%?%a‘a%€@%?éﬁ9&”@m)'
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r e igpi -t atad
ANEHCR R B R g Sy AL SO
mIzI(Né-I—DGBﬁ),qMH)Bm ng) as a white solid. 1H I\NV 5 10. 30
(s, 1 H 891 (d, I H 8.57 (d, 1 8.39 (dd, I H) 8.03
(d, I H 7.63 (dd, 1 H 7.08 (d, I LI) 4.02 (s, 3 11)
Qx?&l&m 3 H; Msrn./z (MH) 300, (MI-1) 298. Exanple

NEPMethovspyridinSyyl)-Hirmetdyl 1,§-benaibierol dt-amimeo| - 6-yl | t net h

anesul f onam de

/ 0
S S

To 2-(6-methoxypyridin-3-y1)-1,3-benzothiazol-6-amine (57 mg, 0.22 mwmol) in
DCM/THF (1:1, 5 mL), was added ethyl chloroformiate (22.5 uL, 0.24 mmol) and
diisopropylethylamine (0.147 ml., 0.89 mmot), before stirring the r.m. 2t 1.t. o.n.
Additional DCM was then added and the organic layer was washed with sat. sodium
hydrogencarbonate and brine, then dried (Na,S0,), 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-y)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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o' O Mesylchloride (3 p.iL, 0.037 nmmol) and pyridine (3
pis, 0.037 mmvpl) was added to a sol. 2- 5

(6- met hoxypyridi n-3-y1)-1, 3-benzot hi azol - 6-am ne (9 ng,
WOfd7owes0) in DCM (1 ral). The r.m was stir pet/spi007/000068
r.t. for 6 days. A few drops of hexane was added and

the precipitated solid was cpml |l ected and dried in vacua
The crude product was purified by flash colum

chromat ography (20 to 100% et hyl acetate in heptane),

theOtitld doploliRd (2 hd)es & an@ elély §ctid! Nnﬁzmmpcb RV
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i ne To
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20di i sopr opyl Bt al s (0. m., 0.89 mmol), before
stirring the r. r = (AddI nal DCM was t hen
added and the org g yer\ washed with sat. sodium
hydr ogencar bonate and bri ne, en dried (Na2804),
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Example 24
2-(6-Fluoropyridin-3-yl)-6-methoxy-1,3-benzothiazole

\
O (S T
F
T

The title compound was prepared according the method described for the preparation of 6-
bromo—2-(6-methoﬁypyridin—3-yl)~1,3-benzothiazole, by reacting 2-bromo-6-methoxy-
benzothiazole (1.09 g, 4.46 mmol) with 2-ﬂur0pyridine-5—boronie 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 5'8.88 (d, 1 H) 8.58 (td, ]
H)798(d, 1 H)7.76 (4, 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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6- Br ono- 2- ( 6- net hoxypyri di n-3-y1) -1, 3- benzot hi azol e Br

A m xture of 2,6-di brono-benzot hiazole (0.29 g, 1.0

no!), 2-methoxy-5-pyridineboronic acid (0.17g. 1.1

widod 7vosBag dppf ) C12*DCM (41 rag, 005 mmol ) andpeDsE20M/000068
carbonate ia (0.382 g, 3.6 mol) in THF/ water (9:1, 4

m.) was heated at 140 C for 740 m nutes in a m crowave
reactor. The reaction mxture was thereafter filtered
through a plug of silica nsing DCM as el uent. The
filtrate was concentrated and the crude product was

Euri fied by flash col um chromat ography (10% et hyl
! in heptane), followed by recrystallfration from

se(glfl\lﬁgthﬂfﬂét z&tﬂ@@j{&%ﬁyﬁ@?@wﬁ (61 ng) [252

(dd, 1 H) 8.0? (d 1 11)7.90 (d, 1 11)7.60 (dd 1H
6.87(4 1 H) 44 S, H) ; M m z (N%FD 321. Exanple 24
2-(6- Flaoropyr|- \

O The title co ,
nmet hod descri bed prepér ation of 6-

br ono- 2- (6- net hoxypyri di n-3-yl)-1, 3- benzot hi azol e, by
reacti ng 2-brono-6-nmet hoxybenzot hiazole (1.09 g, 4.46

A S N O e
; he mibo NP @ﬂggﬁl JSSanPtvadThented nal®0 °Cifor mw.l,testima ghior@wave
et (et ge G i vl o Pl podi st gonsit B 1y
f?ltrétﬁm(aﬂ&dnéd 1|E|)va§408§3 Yidld th thik cotYoddd/(8.11 M*A‘é)a ofid- 'H N¥IR 5
564((& ]I\Hﬁ Vl 87( (dd] 1 3DeR3Ad1 hHpz.64 (2 1¥)7-24-(dot Hy V Y Kdddil &D 2-58 (d,

%S%QAU%B%?%%&%T}M%% 1, 3-benzot hi azol e

(0.20 g, 0.77 mml) in nmethylamne (8Min ethanol, 5
m.) was heated at 100 C for 5 mnutes in a nicromave
The nixture was diluted with water and the

SR iaLpd 5" HESL P @P&“‘%Eh*li‘%""?@ﬂy LA

114N|\/R 8

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 mierowave reactor. The mixture was diluted with water, then eooled 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 eompound (71 mg) as a solid. "H NMR
(CHLOROFORM-d) & 8.75 (d, 1 H) 8.66 (d, 1 H) 8.56 (dd, 1 €1) 8.11 (dd, 1 F) 7.89 (d, 1
H) 7.66 - 7.76 (m, 1 H) 7.34 (d, 1 1) 7.26 - 7.31 (m, 2 H) 7.07 (dd, 1 1) 6.50 (d, 1 H) 5.18
(t, 1 H) 4.67 (d, 2 1) 3.90 (5, 3 H); MS m/z (M+E) 348.9.

Example 27
2-[6-(Methylamino)pyridin-3-yI]-1,3-benzothiazol-6-ol
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to8.64 (d, 1 1f) 7.97 (dd, 1 1-1) 7.83 (d, 1 H) 7.64
(d, 1 H 7.21 (d, 1 H 7.07 (dd, 1 H 6.58 (d, I 11)
3.83 (s, 3 H 2.85 (d, 3 E); MSraiz (M4-11) 271.9.
@Dt e

5- ( 6- Net hoxy- 1, 3- henzot hi azol - 2-y1) - N- (pyri | | THeSea mepres
hyl) pyrklin-2-amne 0 15 A mxture of
2(6-fluoropyridin-3-yl)-6-methoxy-1, 3- benzot hi azol e
(0,10 g, 0.38 mml) and 3-(ambaonet hyl)pyridine (1.0
m., 9.5 mvol) in ethanol (4 nL) was heated at 100 C for
9 mnutes in a mcrowave reactor. The m xture was

di luted with F&ter~then co tq r.t. and the forned
preci pitate was ¢ ect ation and dried. The
crude product was\ 2&9 d.by pxep. HPLC to give the
title conpound (71 ng) as a solid. NVR ( CHLOROFORMA

ARt oo ey, foreoafihlh fikal iy ids gy (e, b5

2B and Rieglintflammanivin Beoflife (chthlyticaHmdingOn hybirogentirorbidd 848%
B%kkg IB}L)]-% @%(@ozé fi FP 1 Srggulges ina rml_ae'q)owave reacgr (’I%e %%11312{011 was
&ﬁﬁm&%hﬂk&mm}mgm&mﬁwé&mﬁe AnBORABh Wag OtraPred bwice

A mxture o

with ehlereforsmxThercombined praapicdovsrs werg eyepnmiedry berpoi andihexadn

i , d

1Bt il FBie B o B P 17D B B RO AT TR b R Ty

KR 33138 tse:]imﬂ.siat(d L1200y 94 @id, 16) ml?'l Qd,gsH)I ms;]fa(dn}j thoviave 1 H)
actor. e sol ution was neytrali w th sodi um

%%&Gg%ﬁe\,gﬁg&iét dt\/\% g@%@/ﬁ%‘? %as extracted

twice with chlor oform The conmbi ned organic | ayers were

evaporated in vacuo, and the crude product was purified
|-TPLC to give the title conpound (22 ng) as a

fhyerpirgs
L AGen % S a s S OO
557 911:Ig<aﬁ”pl57 (d 111) 2.85 (d, 3 H); M raiz (MH

5- (6- I\/Ethory Shi az yI)pyrldln 2-am ne
\ /

A mixture of 2-bromo-6-methoxy-benzothiazole (1.14 g), 5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)pyridin-2-amine (1.23g, 1.2 eq.), Pd(dppf)CL,*DCM (170 mg, 0.05 eq.)
and 2.0 M ag. XoCO3 (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 in vacuo, Purification by flash chromatography
(DCM:methanol, 99:1 to 95:5) provided the iitle compound (730 mg) as a yellow solid. 'H
NMR §8.56 (d, 1 H) 7.96 (dd, | ) 7.82 (d, 1 H}7.64 (d, 1 B) 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.

Examiple 29
[N-Dimethpl-"Hg)-[5-(6-Methoxy-benzothiazo)-2-yl)-pyridin-2-yl|-dimethyl-amine
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15 A mxture of 2-brono-6-nethoxy-benzothi azole (1.14
g), 5-(4,4,5 5-tetranethyl-1, 3, 2-

di oxaborol an- 2-yl) pyridin-2-am ne (1.23g, 1.2 eq.),
WA(Hpnfashe* DCM (170 ng, 0.05 eq.) and 2.0 M a T,gﬁgmooﬁg
(10 M, 4 eq.) in DM(20 mM) was heated at 80 Cfor h
under 20 argon while stirring Ethyl acetate (200 rH)

was subsequently added before concentrating the sol.

onto di atomaceous earth in vacua Purification by flash
chr omat ograph (DCM net hanol, 299:1 to 95:5) provided

the title co ound (730 as aayell ow solid. NWR

58.56 (d, 1 \@ﬁ 8% (d, 1 H 7.64 (d, 1
H 7,07 (dd, : %\‘ 6.55 (d, 1 H 3.83
(s, 31); MSnlz 258. 76

2
5- (6- Met hoxy- benzot hi azol - 2-y135‘- ﬂ-lyri din-2-ylamne (0.7
ng, 2.7 unol) was mxed with [3H] net hyl iodide (100
nCi, 1.2 !.unol ) in DM (0.4 rtiL) wth sodium hydride
5((6-Mg1)m:a_;sbeﬁzdtﬁamlagd) -iyeilired-ylamitdO@. T g, 3, bprmdl) evas fe?miimth
'xtr. S eV, se,EPCtoa,

Fibot o8 oftisuba T oot i SVaEGH 4 iy spmmaelico G o

bE@éQHH) héatetlo 50°C for 1h, The reaction mixture wes purified by reversed phase

WD| ni eth 3H61- 2- (6- Di et byl am no-pyri di n-3-y1)-benzo
tbq: title compound (8.4 mCi, 8%). MS m/z (M-+H) 298.

Example 30
[N-Dimethyl-"Hg]-2-(6-Dimetbylamino-pyridin-3-yl)-benzothiazol-6-ol

3
HO g = .-B?:{H
SH 3H
[N-Dimethyl-*Hg)-[5-(6-Methoxy-benzothiazol-2-y1}-pyridin-2-y1]-dimethyl-amine (5 mCi,
0.06 pmoi) was mixed with sodium thiophenoxide (4 mg) in ¥-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,

929%). MS m/z M+H 284; *H NMR (proton decoupled in CD;OD) § 2.90 (s, CHI2) 2.8 (s,
CT3) with the relative intensities 1:9.1,

Example 31
[N-Methyl-*H3]-[5-(6-Methoxy-benzothiazel-2-yl)-pyridin-2-yl]-methyl-amine

|
o) g —

5-(6-Methoxy-benzothiazol-2-y])-pyridin-2-ylamine (3.6 mg, 14 pmol) was mixed with
[*H]methyl iodide (30 mCi, 0.35 pmot ) in dimethylformamide (0.4 mL) with sodium
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[ N-Di t net hy/ - 3H6] -
[ 5- (6- Met hoxy- benzot hi azol -2-y1) - pyri di n- 2- ylkdi net hyl -
amne (5 nCi, 0.06 paw) was nmixed with sodi um

W fheiaees de (4 ng) in N-nethyl pyrrolidi nonf‘g&%@ﬁ@wﬂﬂﬁﬂ
r vV

and heated to 250C for 10 mn by nmeans of a m

reactor. The reaction 15 m'x.}7ure was purified by
reversed phase 1-1PLC to afford the title conpound (4.6
raCi, 92%. M5 wiz Mtll 284; 3H NWVR (proton decoupl ed

] R N 3 | V&
11}*%(%@? tQ?g% ggl_;ta%g mﬁc?hegxgglh% fia“%e gf# fOzlalﬂ‘)[hmeta&mtn'}%x{fé \%s pu%ﬁed
HyNeWietetl pliass HP3 a5t (affeivdethi titte/ edoeponnd (17 az@il 5240) MS pya MeH278,
2-yll -methyl-amne 3)_0_H// NN3H 3H 3H WO
20071086800PCT/ SE20071000068 77 hydride (24 ng) as base
Bagphkeated to 60C for 30 mn. The reaction m xture was

grurl I ed bé reversed phase 1-1PLC to afford the title
[MoHpdnh §s]-216Methypigo-pyritind-v)-hewotligzol®dnpl e 32 5
W Metity/-31TA- 2- (6- Met hyl am no- pyri di n-3-y1l)-benzot hi a

zol -6-0l HO
HO S —
4 /
N \ N 24
* °H

[N—Met@l—’l—lg]-[s-(6—Methoxy-benzothiazol—2-yl)-pyridin—2-yl]-methyl—amine (12.7 mCi,
0.15 pmol) was mixed with sodium thiophenoxide (4.4 mg) in N-methy] pyrrolidinone (0.4
ml) and heated to 250°C for 20 min by means of a microwave reactor. The reaction
mixtu;e was purified by reversed phase HPLC to afford the title compound (11 mCi, 87%).
MS m/z M+H 264; *H NMR (proton decoupled in CD;0D) & 3.14 (s, CHI) 3.11 (s, CT3)
with the relative intensities 1:9.6.

Example 33
5-(6-Methoxy-1,3-benzothiazol-2-yI)-N,N-dimethylpyridin-2-amine

0O
N
S W

2-(6-Fluoropyridin-3-y1)-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)
807(dd,1H)7.84(d,1H)7.65(, 1H)7.08(dd, 1 H) 6.77 (d, 1 H) 3.84 (5, 3H) 3.12 (s,
6 H};, M8 m/z (M+H) 286.

Example 34
2-[6-(Dimethylamino)pyridin-3-yl]-1,3-benzothiazol-6-0l
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W Met hyl - 31131- [ 5- (6- Met hoxy- benzot hi azol - 2-y1) - ppi di n-
2-yl]-nmethyl-amne (12.7 nC, 0.15 unol) was m xed wth
sodi um t hi ophenoxi de (4.4 ng) in N-methyl pyrrolidinone
W0 Aoiidksdbh) and heated to 250C for 20 mn by peRBS: ,@0068
m crowave reactor. The reaction m xture was purl I ed
reversed phase IIPLCto affo&% the title conpound (11
nCi, 87%. M5 rniz MFH 264; " 3H NVR (proton decoupl ed

in CD3.0D) 33.14 (s, CH12) 3,11 (s,) with the relative

E‘@)tenstle3196 15 Exanpl e 33

etk fBeNzot M azol-2- A-N, N-di et hylpyri di n-2
-am N
2- (6% - yl)\6 met hoxy4, 3- benzot hi azol e

(0.201 g) and 2 Mdinethylamne in THE (5 nth) were

heabRthok i 1 3-tengdtineol 20NN Blnel§QSriar-amik (13 1\W)Braswas
added and 20 the precipitated product was filtered off

swhisried tadhe B Usgeh praf REBpaTHoR ofi &4 ¢-(aeiBylaming)pyrisives Vi
et o Byt el BRod ol ©, 110
dicidaropgthatde (3x), ArieBMEeR0,), filtdyedéind the(sdlverdt refpoBdsd viemp. 3

3,12 (s .6 H); | 11),286 1
BheePuontin gomhanat oy v e i R o] RSt soi. '

ﬁwﬂv@a Mah b@ss(s 1 }@ 63@ot b aml(ad21n'b)7 M, (B dHPasE %Imwa 5 (dd,

-arai ne ( was Su Jected 0 the procedur e ‘used
f&ﬁﬂﬁ&drf@ph}%d 04S sNCHE g1 ani no) pyri di n- 3-y1] -
1, 3-benzot hi azol -6-0l . After neutralization, the ag.
phase was extracted with 5 di chl oronet hane (3x), dried
Evinf@135 flltered and the sol vent renoved i n vacua.

%R_&;@ tallizatj. ﬁ.n gave the title conpound

%“%BY‘A‘“ 2l BEORNVR 5 ppm 9.75 (s, 1 H)
Q (d
3

o

4dd 1H)775(d 1 H 7.36 (d, 1
dd T 677(d 1 H 3.12(s, 6 H; M niz

xypy h:h cI| 5 yl) 1 3 benzoth| azoI e S N N To
benzot hi awl e r anol )

@1 - oﬂwoée @da a, %?%wmladl}’m&%éﬂlrhvﬁra ﬁ@ﬁ@dédﬂ%e%
Beth t e [ﬂéd Qﬁol.ﬁg:%z gfﬁfngf@chg)r]%ﬁ BIQﬁJFf@ﬂn}nol)?@éiuﬂT&arbonate

car

L8Rt 0. :f'gl %mmwwlpmpm?e gnaﬂadém (@ m mg,t 0. g)’lSOﬁﬁol) and
R e G et FERe B R o B A EH o hPG RE e o e

mememaddeﬂe wod atibe dnawﬂlsy@mpmfe@ OFhe hf€e0R8I1496USasletit fted
was extracted with_dichl oronet hane (34. The conhi ned
vty dishlorgmeshens (e r thenambiigd qisrie Rises wer dvapheadrmath wtpregd

\Sr:l}%s%ﬂéu d(MgSUge ﬁﬁ&e&‘&?d B 8olSa ¥R feniRSd HRABYEL &hé BruM @M Rrial
was purified by flash chromato graphy (Heptane/EtOAc 1:1) to give the title compound (71
mg) a5 a pale brown solid. "H NMR 8§ ppm 9.26 (s, 2H) 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-yI}-N-methylpyridin-2-amine

-0
/ N
\'o N \ l\{ A\
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20 was purified by flash chromat ography (Heptane/Et0Ac

1:1) to give the title conpound (71 ng) as a pale brown

solid. ill NTAR5 ppm9.26 (s, 2 El) 8.20 (d, 1 13)

\%Q&n(oﬂksod 1) 7.55-7.61 (m 1 H) 7.46-7.53 (vor/sk2bd7/000068
4 (s, 3 H; M5ink (M1-1) 244. Exanple 36 25

5 (5 Met hoxy- 1, 3- benzot hi azojgd- y1) - N- net hyl pyri di n- 2- am

ine 79 (a)

6- Fl uor a- N- ( 3- net hoxyphenyOni cotinam de NN O To a

@ -Fxmwm—&rﬁa%pﬁmnﬂﬁﬁuoah&}ﬁ;dw 00g. 24.4 nanol),

-fluoronicotini¢ acid (4.41 g, 31.3 nmol) and

4- di met hyl ani n Fne (DMA?) (0.298 g, 2.44 nmmol) in

i chl orongt hatfre 5[} (210 nL) was added, under an

spherg. of trNgen, a solution of N/ N -

ofexylfcar bodi i m de (648 g, 31A mmol) in DCM (60

at 0C. The solution was then allowed to

warmt0o rt and stirred for 1 h. The reaction m xture

mas filtered and the orsanlc hase was washed wi th sat.

solgieimet 3-mygdhoxyandling (B0 ge24. oéﬂsg-ilmmnwn@@@%@fll g 31.3

A d L0 TP 1081 89 o BNl

(@I(hm@}awssoddddd,ninéﬁr anasndspheeenof miiroden, mmhtuoatoép’ Nk t hout

Selo e R oDk DM e mt Eipmwisn it daf The

s51unb~ih\bvaa&e1@ alfdwuart@w&kn& & iR @ Fe M. JTRE EQbtidhaieee was

1.00 4.07 ,mol ) was dispersed in _toluene (20 nalL

&dweg MIW%@@FQ Wearrshedwigssaag. HaHEOnster angirnge 4

R o e S L SN

tHddentpoundr{qtant.) dsem droiga evial that wea tigkem trdthe hext step evithout further

m.xt yr e S oot for 3,5 h. After cooling to
M@#lgﬁ%ﬁ%ﬁ@ﬁi@ed in vacuo and water and DCM were
added and the 20 | ayers separated. The aqueous phase
was extracted wwth DCM (34. The conbi ned organi ¢ phases
(et-ETumsased- mf@wm.ﬂ}pyﬂa‘wé‘opa(wfsmf efiltered and the
solvent renoved jn vacuo. The crude material was

puri fied by coft:l’ hr omat ogr aphy (hept ane/ Et 0Ac 60: 40)
‘ onmpound (0.337 g) as a yellow Gil:

, 1 H) 8.64 (d, 1 H 8.31-8.46 (m 1
( 111) 7.23-7.49 (111, 3 H 6.89 (dd, 1 1-1)
Y B); M5 25 Mz (MrH) 263.

6-Fluoro-N-(3-methoxyphenylnicotinamide (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 rt, toluene was removed in vacuo and water and DCM were added and the
layers separated. The aqueous phase was cxiracted with DCM (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
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 (MHH) 263.
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80 (c¢)
2(6- Fluoropyridin-3-yl)-5-nmet hoxy-1, 3-benzot hi azole 0
6- Fl uor o- N- ( 3- net hoxyphenyl ) pyri di ne- 3- car bot hi oam de
w8 200F68€00 1. 21 nmol ) was first wetted wth etf@mnsdzooanses
NaOH (30% aq, 0.30 nL) was added. The m xture was
diluted with water to providgya final suspension of 10%
NaOH. Aliquots of this mxture were added at 1 mn
intervals to a stirred solution of potassium
hexacyanoferrate(lll) (1.59 g, 4.84 mmol) in water (3.2
m.) at 85C. The reaction m xture was then heated at 85C
fehe-(Golibtongyride-FlhameshoxpiltIehensobiade t o rt, water and
DCM wer ¢ added and_the layers io separated. The aqueous
ith DCM (3x). The conbi ned organic
filtered and the sol vent
G . crude material was purified by
col~um chromat ography (DCM to give the title conpound

oY 3oy 0L b D 11000 Wil s s

Fotter vith cttanbh, arkd E@OI(I dsm aq—,l)(} 30,101 Was]aﬁd@dnTthﬁa)tufe 82 dflsted
itk et R s od 50 sty Peavan. Alicyats g6 i i v,

#ddee ai( 1 mein@pARAY B gfirreiGolution of TF)] otassium lgex%cyanofeﬂraﬁeall) ﬂl 59 g,
OXY - eri.zot hi azo

2- %6 fl uoropyridin- 3- %&é 5- met
¢4-Bommaolyn wytcs 322 m Y sT%Fde@alomﬁwea}ﬂSﬁ@mhsa%@ ﬁtaﬁ%c for
Aot 45 mihds! An@ Mol ﬁf&%ﬂ 8 nd@b%h{éiéefddgﬁaﬂa%ﬁé faferk N @

m crowave oven at 100C
stipetatedr Bresighenus phvse wasieitradted mithtTHEVI Z8x)| Byeenosbined axganisghhases

%%%)d%g#ﬁﬁg%%ﬁ‘;@% ey B(I)la gg)r(?to W C%{g%g‘\égdz\g FJ% Gt %rco r@]{?}ﬁ@t‘fal was
patfied by doluesl chidyfa@taphy (DCRD eslpineithe tile csjﬁjmtmﬂt(m @Epaserbale

|n vacuo The crude rraterl al _was purified by col um

Yahowrelidg HAMR (HMFRnCREOBRF Q5D 8 ppmefos )lﬁa%ﬁv%ﬂ(m,

b e G Tk @93&53%@%%@ A A S A
(d 1H) 727(q, H) 70125(dd 1H) 659(d 1 11)

(s H) ':R/ MrH) 272. Exanple
@5-(5—Methaxy—] 3—benzothzazalw2-y0 -rnerlg){pyrzdzn-Z-amzne (tzrle compound)

26 S-(6- MabRY3Th BSIRY. efHoRy-3 ;¥ tehzdkhidzdde Ok, 3727 mmél) 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 (MgSQy), filtered and the solvent
removed in vacuo. The crude material was purified by column chromatography
(heptane/EtQAc 60:40 to 50:50) to give the title compound (39 mg) as a pale yellow selid.
"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 (g, 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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5- (5- Met hoxy- 1, 3- benzot hi azol - 2-y1) - N-net hyl pyri di n-2-a
mne (29.6 ng, 0.109 mrnol) was subjected to the
procedure used for the preparation of

wd Boobamigbyy| am no) pyri di n-3- yl11-1, 3- benzot hi agaiseGe0di000068

After neutralization, the precipitated product was
filtered off, 5 washed with gyater and Et OAc and dried
under vacuumto afford the title conmpound (23 ng) as a
yellow solid. 11-1 MR 8 ppm 9.57 (br s, 1 H) 8.45 (d,
7.59 (d, 1 H 6.98-7.16 (m 2 H)
!—!\1 H 2.66 (d, 3 H; Msin/z

0
) ridin-3-yl1] -1, 3-benzot hi azol - 5-am n
e H2N The title conmpound was prepared according to

tﬁel‘ﬁ[eﬁbinpdi 3uﬁgzbtlﬁlgﬁoi-ak3¢) ngngﬂﬁﬂmﬁﬁﬁﬂz-efmrﬁ (12526 mg, 0.109 mmol)
nmet hox I N enzot nl azo now st artl

‘T’%Séﬁ?lic prmda%gse%foal&he PErpaBEonpt 2 25 @@eﬂasawny)paﬂ%n
%Pé%oﬁn%i B0 Pt ﬂbﬁhaﬁza%h r’rﬁe é]rza piiBled gméﬁbt WaPhkered B8,

‘crude material was purif a preparative HPLC to

\gaSh@i mlewam el EtSvsand dnf(dllmdnrgw)acasn to affdré theditlg eorypduind (23

5% ayelonsotih i o § 5bit 957t o 1D btaol m)rf @ 4 800 @

111%%%3?2146 (Gﬁ 2 }?—) d:87 @aSPurf 6138 &, ) 28 (Elaa‘ 2D); Y A v-A3)258.
N Et hy1l- 5- (6 rret hoxy- 1, 3- benzot hi azol- 2-y1) pyri di n- 2- am

ﬁﬁ%p?e 38
2-[6-(Methylamino)pyridin-3-yl]-1,3-benzothiazol-5-amine

s ==

The title compound was prepared according to the method 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 eompound (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 (g, 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-HH) 257.

Example 39
N-Ethyl-5-(6-methoxy-1,3-benzothiazol-2-yl)pyridin-2-amine

/O\@S@H
7 N
Yoo

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 cthylamine 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;05 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 (1,
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/ N1In a mcrowave vial were added
2-(6-fluoropyridin-3-yl)-6-nmethoxy-1, 3-benzot hi azol e

(75 mg, 0.269 mml), water (1.2 nL) and cthylanm ne in
wWEiRdsdd¥ 1.2 nl) and the reaction was heatpe/SEL0000068
m crowave oven at 100C for 5 mn. The precipitated
product was filtered 25 off,gpwashed with water and

dried in a desicator over P205 to yield the product (67
ng) as a white solid. THNVR 6 ppm 8.62 (d, 1 H 7.95

2 7/ O 680@%%/ 20%)7/ OO% %@%gs 3]40_&%60@3'( g%(rt’ 31 S mfz

BI5H 286, 1 H 3.83 (s, 3 H) 3.33-3.40 (m 2 H) 1.16 (t,
3 H; Msnmz (MH) 286. Exanple 40

52-16- ( Et hyl am no) pyriclin-3-yll-1, 3- benzot hi azol - 6- ol
Bdanble\do-- 1\ / To

N- et hg/ﬂ-S (6-raet hoxly_/ﬂm6 -benzot hi azol - 2-y1) pyri di n-2-a
agingypyrisin-geyl 1bﬁﬂ$qmla$®ﬁr@ronact hane (2 niL)

Elr3 in dichloronmethane (1 M 925 [tL) at OC
tmosphere. The reaction was then

r 3 bgforeit was neutralized io with

saN aq) . precipi tated product was filtered
of f, washed with water and DCM and dri ed.
‘TReéethsl-54(6-zdibkyih 3ﬁbenmtﬁ1mmt}ﬂpyﬂﬁn€)argw 62 Fmgf0.1385enmol) in
SRR T 3560 A S G3M el BTt
afi. aﬁgbn(a&nosﬂahdﬂ The l@acﬁbn w&s ﬂi&n firfd af O*: foll 3k befbreS6wistheuttalized
32-3,38 (in, 2 H 6 (t, 3 H; M talz (MH

\gﬁJQNaHL@Og (sat aq). The prec1p1tated product ‘was filtered off, washed with water and
DCM and dried. Recrystallization from (MeOH/toluene) gave the title compound (11 mng)
as a white solid. " NMR & ppm 9.75 (br s, 1 H) 8.58 (d, 1 H) 7.93 (dd, 1 H) 7.73 (d, 1 H)
7.34 (d, 1 H) 7.19 (t, 1 H) 6.92 (dd, 1 H) 6.56 (d, 1 H) 3.32~3.38 (m, 2H) 1.16 (t, 3 H);

MS m/z (M+H) 272.

Example 41 '
N-Ethyl-5-(6-methoxy-1,3-benzothiazol-2-yl)-N-methylpyridin-2-amine

-
N
7N

In a microwave vial were added 2-(6-fluoropyridin-3-yl)-6-methoxy-1,3-benzothiazole (75
mg, 0.289 mmal), water (2.0 mL) and ethylmethylamine (0.50 mL) and the reaction was
heated in a2 microwave oven at 100°C for 5 min. The preeipitated product was filtered off,
washed with water and dried in a desicator over P;0s to yield the product (70 mg) as a

. ‘beige solid, 'HNMR 5 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 (1, 3 H); MS
m/z (M+H) 300,

Example 42
2-{6-[Ethyl(methyl)amino]pyridin-3-yl}-1,3-benzothiazol-6-ol
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Exanpl e 41
N- Et hyl- 5- (6- nmet hoxy- 1, 3- benzot hi azol - 2-y1) - N- net hyl pyr
idin-2-amne 0 in a mcrowave vial were added

( opyri di n-3-yl) - 6-nmet hoxy- 1, 3- benzot I
‘%952§']27]Z)d8&r$gaﬁ 0.289 mmol ), water (2.0 m_) and Fﬁ'ﬂ@oﬁmoooﬁs
et hyl net hyl am ne (0.50 nlL) and the reaction was heated
in a mcrowave oven at 100C*or 5 nin. The preei pitated
product was filtered off, washed with water and dried
a deS| cator over P205 to yield the product (70 ng)

H S sol | 11 NWR 5 ppm 8.71 (d, 1 H 8.06 (dd,
(85 YdN1 H 7.66 (d, 1 H 7.08 (dd, 1
1 3Ns4 3 1-1) 3.64 (g, 2 H 3.08 (s,

3 HY N525 mz (MtH) 300. Exanple 42

NEARE AT DY BLPYS ) e bk DS gl
midobtwaslsuljedtéd iwehdpoaeyurk, dBsdnibed fok B+[é—f(@1hyli‘rnmﬂ:)pyﬂdﬂﬁ ynyumy
be | dhﬁgéé@uﬁgp@wpgggom&e%hm%& 2% mg OLPHIB tn‘ie compound as
%a SWM ARG oﬁﬁ 573 é’llrnl&@r(dbﬁﬁmbﬁltcﬁiz@'}r)@rﬁ'(d 1H)

ano gave

7.8% fd, d IdRFoddd Hx6.%5 &, bﬁ)é GQG(H,IZJHD ."567 (SdS HD &llmmi"’ﬁ)pmmfz
ﬁng%s 1H 8.67 (d 1 H 8.03(dd, 1 H 7.75 (d, 1

@3-7; “35 (d, 111) 6.93 (dd, 1 11) 6.75 (d, 1 H 3,63

(q 2 H 3.07 (s, 3 1-1) 1.11 (t, 311); MS raiz

1?11-141) 286. Exanple 43
E:(aampe43 ) P

6-Methoxy-2-[5-(trifluoromethyDpyridin-2-yl]-1,3-benzothiazole

/OU%—@
¥/ \ CF,
N N /

6-Mcthoxy-1,3-benzothiazole (35 mg, 0.21 mmol) and 2-bromo-5-
(trifluoromethyD)pyridine (1.1 equiv) were dissolved in dry, degassed DMF (1.5 mlL).
Cesium carbonate (72.5 mg, 0.22 mmol) and bis(tri~-butylphosphine) paltadium (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 DMF. The filtrate was concentrated in a centirifuge, 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) 5 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

77\ F
N N /

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-2[ 5-(trifluoronethyl)pyridin-2-y11-1, 3-benzot

hi azol e \ NN 6- Mot hoi cy- 1, 3- benzot hiazole (35 ng, 0.21
W0 101/0segm0d 2- brono-5- (trifluorornethyl) pyri gcnsefod7/doooss
equi v) were dissolved in dry, degassed DMF (1.5 ni).

Cesi um car bonate (72.5 ng, 0gg2 mol) and

bis(tri-t-butyl phosphine) palladium(0) (5.5 15 ng,

0.011 nraol) were added and the reaction was heated

BReETuosd gy iy ridmOSy 1013 l?e'ilzotﬁfaic@é TERPab e tifle @&ﬁjbﬂun&@é:mg)

t he reactlon M xture was fi ltered, and the filter was

Wcisiedew aplid "BEMRTAH) ¥z CHE ORAFORM 0L S ppm A2 dj hHR8.35 (dd, 1

REPPRIGA%Ry 8 st | B8 bl 0D LG LB o Be S M

M1, as a yellow solid. 11 Nl\/R(4OOI\/Hz
CHLO?O:O?Md) 8 ppm 8. 88895(u 1H 844 (d, 1 H
z08.06 (dcl, 11-1) 8.00 (d, 1 1-1) 7.42 (d, 1 1-1) 7.15
gﬁ 1 3. 93 (s, 3N); Ms mz (MH) 311. Exanple 44
oropyri di n-2-y1) - 6- net hoxy4, 3- benzot hi azole 84

6-Hdthaexyf2- L&a(mﬂhyhylmd)pﬂndm&uyl}]l 3lhedztthinzolchi azol e.

Thi gavethetltle co un (6 ng) as a yellow solid.
1HNMVE ' 6|) 8ppm8 52 (d, 1 11)

261. 5 Exanpl e 45
aZa]_CC’igNY:;—gé[éoﬁ[ﬁ&lgr(%éwlf)]ﬁ}q)laﬁi&@bgoﬂ&g 1, 3- benzot hi

(methylsulfonyl)pyndme (1.1 equiv) were reacted according to the procedure used for the

preparation of 6-methoxy-2-[5-(lrifluoromethyl)pyridin-2-y1]-1,3-benzothiazole. This gave
the title compound (3 mg) as a brown solid. 'H NMR (400 MHz, MeOH) & ppm 9.11 (d, 1
H)8.46(d, 1 H)8.34 (dd, 1 H)}7.96(d, 1 H) 7.41 (d, 1 H) 7.13 (dd, 1 H) 3.89 (s, 3 H) 3.17
(s, 3 H); MS m/z (M+H) 321.

Example 46
2-(6-Ethoxypyridin-3-yl)-6-methoxy-1,3-benzothiazole

/ 0
S S .

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-yI]-1,3-benzothiazole. This gave the title eompound (17 mg) as
a pale beige solid. "H NMR & ppm 8.81 (d, 1 E) 8.30 (dd, 1 H) 7.93 (d, 1 H) 7.72 (4, 1 )
7.13(dd, 1 H) 6.97 (d, 1 H) 4.40 (q, 2 H) 3.85 (s, 3 H) 1.36 (¢, 3 H); MS m/z (M11) 287.

Example 47
6-Methoxy-2-(2-piperazin-1-ylpyrimidin-5-y1)-1,3-benzothiazole
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NN 6- Met hoxy- 1, 3- benzot hi azole (35 ng, 0.21 mmol) and
2-brono-5- 10 (nethyl sul fonyppyridine (1.1 equiv) were
reacted according to the procedure used for the

n of 000068
\%b%@%@iﬁ;}@sz Oifluoronethyppyridin-2-y11-1, %C%Fé]f}zo%-!t;h
azole. This gave the title grpound (3 ng) as a brown
solid. IHNVR (400 MHz, I\/EOH? 5 ppm9.11 (d, 2 H 8.46
(d, 1 H 834(dd 1H) 7.96 (d, 1 H 7.41 (d, 1 H)
7, 3M 3.17 (s, 3 H; MSmz (MH

Nl - 6- ndHhoxy- 1, 3- benzat hi azol ¢
, hou{y - 1, 8=bénzot hi azol e (35 ng, 0.21
trunol) and 2- br ono- 5 eth0|cypyr|d|ne (1.1 20 equiv)

BBAEhIxSACI-Behz B0 l(mmg Q. zmmm) Qe SBFEndiS PihetRin-1.he
preparation of 6-ne

vipysmidins{bAeaviy) Ve rrwtedﬂguoy@ag tp the preppdyteisad Bir dhe prepazation

o G e e o

dompoutid T2mE)hs alyeHhw Foli 'K OBIR IA(]G)MHZ,SM&QH) 5 ihprh')B 8. (4@ H) 7.83

é:’@} mz?og;,alnlg) éoﬁedd, ﬁt{) 3.37—3.&4 {m, 4 ﬂ? 3.84 (s, 3 H) 2?90—2.99 (n, 4 H);

ﬁ/{] g{%@ﬂ)ééZ pi perazin-1-ylpyrimclin-5-yl)-1, 3-benzo
I'az %

6- Met hoxy- 1, 3- benzot hi azol e (35 ng, 0.21
nunol ) and 5-brono-2-Pi perazin-1lyl pyrimdine (1.1

Eguié%!%ere reacted according to the procedure used for
aration of
86 ARNY=13-bendoblihzdI 20/ TRIVEY hﬁh&tﬁylpyﬂmmnaayﬁml 3-benzo

thi azole. This gave the title conpound (3 ng) as a
I (400/I\/Hz MeOH) 6 ppm 8.84 (s, 2
1|—|)704(dd 1 H 3.87-3.94
2.90-2.99 (m 4H); Ms mz (MH

g 1“9%%*%@?%35 954 3y R St 5 Bkt o
Brandine (812d2 5; H2Mmmol, wbrel rermbdh ydcpz;dmgmb dier;ﬁe@dhnee]sl{d)foﬂthﬁ
Hhepie g, Tl e St £26k 00 AGCLLSL Nt G D B! SESIH ot e
%ﬁ%@%&@ﬁﬁ&rvfn‘;@m micYdwavd reaedefvF 9 LhPad@dationby Hashhe
chromatography (Heptane/EtOAc gradient) followed by reerystallization from acetoniirile
gave the tifle compound (10 mg) as colorless needle crystals. 'H NMR (CHLOROFORM-
d)5892(s,2H)7.90(d, 1 H) 7.34 (d, 1 /) 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 (Dimethylamine)pyrimidin-S-y}]-1,3-benzothiazol-6-ol

ROeSWa

To a stirred shurry of 5-(6-methoxy-1,3-benzothiazol-2-y1)-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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15 reaction was heated at 170C in a m crowave reactor

for 3 h. Purification by flash chronmatography

(Hept ane/ Et 0Ac gradient) foll owed by reerystallization
Wotobswéni trile gave the title conpound ( 10p0gEERS7/000068
colorl ess needle crystals. 1H NVR (CHLOROFORM d) 6 8.92
(s, 2 H 7.90 (d, 1 H 7.34 (3%5 111) 7.08 (dd, 1 H

3.90 (s, 3 H 3.29 (s, 6 H; mz (MH) 287. 20

Exanpl e 49 . L .
g?g%a&% egérig%sﬂig ﬁwgge)g% !r;t)iﬁég'fﬂa&'a%rging‘ nRe B % safag)

BaHE(ywtak oargfully 3dded mnd thieimsixiute Rasyvigordyshy diicree atny bpbefors itwas

i n-2-, 25, am 0. 196 . .0.68 1) o] 2 t
e B e e st st MR v ERy i pgp
fﬁﬁt@x{é& ehr&ygh m&emﬂﬁm@mﬂmsﬁm&bﬁﬁww@ vE @RGitle@Bmpound
m Xt ure was reac

al loyed 86 to rt over 6.5 h, while
&% g ascve B selif i NYIRIP $i8A4s: 2 .70 Gh R 39 tAIDSME (dddH)
WW dded and the m xture was
Vi gorou ’Iysg[?irlﬁdggbgﬁrt on before itxvvgs concentr at ed

under vacuum The residue was di ssolved in MeOH,

ncelnt5 ated on and filtered through silica (Et0Ac/ MeOH
%@%—éuri fication by HPLC gave the title conpound

$,3%h kg1 2-¢f)- Vi i -bine?E1l) 7.79
R AR G Rt R R ST Y

niA9~(MFH)_283. le 50
5. ( 6- VBt haky- b3 en2}>u: azol - 2-y1) - N- et hyl pyri mi di n- 2
-anm ne N N \

6-Methoxy-1,3-benzothiazole (0.100 g, 0.61 mmol) and 5-bromo-N-methylpyrimidin-2-
amine (0.171 g, 0.91 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 1.5 h. The reaction mixture was
diluted with EtOAc and water and the mixture was filtered. The phases were separated and
the aqueous layer was extracted with EtOAc (3x). The organic phase was washed with
brine (2x), dried (MgS804) and concentrated under vacuum. Flash chromatography
(Heptane/EtOAc gradient) gave the title eompound (54 mg) as a yellow solid. 'H NMR
(CHLOROFORM-d) 8 893 (5,2 H) 7.91 (d, 1 H) 735 (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-ol

HO [ —N H
y—N
UN’}_{,{ \

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-6-0l. The residue obtained after
evaporation was purified by HPLC to afford the title compound (11 mg). 'H NMR § 8.96
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6- Met hoxy- 1, 3- benzot hi azol e (0.100 g, 0.61 mmol) and
5-brono- N-net hyl pyri mdin-2- amne (0.171 g, 0.91 mmol)
were reacted according to the procedure used for the

Wociaiatdopn of PCT/SE2007/000068
2-(2-met hoxypyrim di n-5-y1)-1, 3-benzot hi azole with the
exception that the reaction gas heated at 170C in a

m crowave reactor for 1.5 h. The reaction m xture was

15 diluted with Et OAc and water and the m xture was

e D T LT R TR S, 1 iF g e M ams o
BH} Masve@ i) 26%ri ne (2x), dried (My504) and

concentrated under vacuum Flash chromat ography
(1lept ane/ Et OAc gradient) gave the title eonpound (54

FSam @513 yel | ow sol i d. 11 1NI\/R (CHLOROFORMrap 6 8.93

E 2 11) 7.91 (d, 1 H (d, 1 H 7.10 (dd, 1 H)
(6 Tqthexysl,3-bepgothiagy- %ﬁ)p Wlins2-amiged, 3 H); MS niz

(I\/ch—b 273. Exanple 5

‘FQ MET 1 no) pyr S‘i_di n-5-y1]-1, 3- benzot hi azol - 6- ol

5-(6- Wt hOXyN1, 3- Bengot hi azol - 2-y1) - N-net hyl pyri micl i n-
2-amne (0.146 g, 0.54 mol) was reacted according to
heixprocftitiogous edthony-1 BHenprtianala(0i300 gof.22 mfbi), 5-(4.4,5-

di met hyl a no) py.rimi benzot hj azol ol .
A oS e LR B D86 e oD ed by
Mﬁggpﬂ@ 'E}j(ﬁMf (@0 H%eo okt b&m&mw%ﬁ%@og@ mLiﬂ:ﬂDW'%? L) was
?hIaeJ.ilmdeir@ngrmt SQf@forﬂ Igghs cpacma)mm%we-ﬁdlowéuo padgt g was
A0 Ml o iAo By B RS Wi BV an PAVIE Ty gt v

ccﬁhceﬁtraiéﬂ-ﬁhﬂer vacuum. Flash chromatography (Heptane/EtOAc gradient) of the
residue gave the title compound (0.171 g) as a yellow solid. “H NMR. & ppm 8.83 (s, 2 H)
7.87 (d, 1 H) 7.70 (d, 1 H) 7.35 (brs, 2 H) 7.11 (dd, 1 H) 3.84 (s, 3 H); MS m/z (M+H) ’
259.

Example 53
6-Methoxy-2-(2-methoxypyrimidin-5-yl)-1,3-benzothiazole

/OU}_C:%O\

6-Methoxy-1,3-benzothiazole (30 mg, 0.18 mmol) and 5-bromo-2-methoxypyrimidine (41
mg, (.22 mmol) were reacted according to the procedure used for the preparation of 2-(2-
methoxypyrimidin-5-y1)-1,3-benzothiazole with the exception that the reaction was heated
at 150°C in a microwave reactor for 15 min. Purification by flash ehromatograplty
(Heptane/EtOAc 3:1) gave the tifle eompound (13 mg) as a white solid. "H NMR
(CHLOROFORM-4) 6 9.13 (8,2 H) 7.97 (d, 1 H) 7.38 (d, 1 H) 7.13 (dd, 1 H) 4.12 (5, 3 H)
3.92 (s, 3 H); MS m/z (M+H) 274.

Example 54



10

15

20

25

A m xture of 2-brono-6-nethoxy-1, 3-benzot bi azol e

(0.300g, 1.23 nmol), 5-(4,4,5-

trimethyl-1, 3, 2-di oxaborol an-2-yl) pyri m di n-2-am ne

. 1. 47 nmol ), Pd(dppf) C12*DCM (50 Ny, pOr&8407/000068

‘&gmz 5%302 Maq. K2CO3 (3 nmL) in DVF (7 L) vvas&f@o

stirred under argon at 80 C Eg 1 h. The reaction

m xture was allowed to reach®ft and was filtered

through silica. The filter cake was washed w th DCM and
he f ncentrated under vacuum Fl ash

% 31&%}1%}%@% g%@’ ﬁ@%?'ﬁlﬂ‘:‘ent) of the residue

titde co nd(017lg) as a yellow solid. 1H

d] 87 (d, 1 11) 7.70 (cl, 1 H

= 11/ Ha11)3.84 (s, 3 H): Msin/z
(I\/H-H) 5759°N Exanfite” 53

- Met hoxy 2- (2- met hox pyrl m di n- 5- -1, 3- benzot hi azol e
ethopmstliihepzathizzele 3@3/ ronmpmdlmﬁoar;nnaﬁ’&ﬁ mg,

?-é?@%@ T TRORN UL %ﬁﬁ'ﬂ%e% éﬂ@%ﬁe&é’%ﬁ# SR O -
methpwhmmhné#yl)z} ﬁ-benzoth]azole with the exception that the reaction was heated
SO0 S M iRt neetiok bt o, Ve e B GRS ureided o it
WhflRey The fRedsf thelirde wedd &2p arE’tHdi hdd B@hd1RBu 3trefr hof§ Bxtracted
chronat o(gar aphy (Heptane/Et OAC 3:1) gave the ti

woh B3¢l ihngygaa@ phasgtwas svashﬂduvaﬂl hrﬂml\dnedIMgsoo and

ot tealy ot Bt by syt hancylly (g ot

follibtded Bﬁﬁepﬁ&@ﬁﬂi@é&ve&ﬁ: title compound (22 mg) as an off-vdute sohd 'H

6- ( 6- Met hox1¥ benzot hi azol é) I n-3-am
@Nfﬁe GENEARA A bl @ P07 (S SFDE e Dd 1.5
¥ri}§|3ry1%-s nf,[ (nZ& }%9?04 nmol ) were reacted

accor ure “use )r the preparation of
2-(2- s et hoxypyr| m d| n-5-yl1)-1, 3-benzot hi azole with
,Ehe gxggpti on that the reaction was heated at 170 Cin
3 ve reactor for 1.5 h. Water and EtOAc were

tRA-1, aseﬁﬂomlhmtz NN-UinedtRdpyridia-Phafrs of the

flltrate were separ ate and t he aqueous | ayer was

A h Et x) The organi ¢ phase was
vvashe dr (I\/gSO4) and

6-Methoxy-1,3-benzothiazole (0.136 g, 0.82 mmol; M. A. Matulcnko et al. Bioorg. Med.
Chem. 2005, 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-y1]-1,3-benzothiazole, with the following exceptions: 10 mol%
bis(td-#-butylphosphine) palladium (0) was nsed, 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. 'y
NMR (CHLOROFORM-d) & 8.19~8.15 (m, 2H) 7.90 (d, 1H) 7.38 (d, 1H) 7.03-7.04 (m,
2H)3.90 (s, 3H) 3.10 (5, 6H); MS m/z (M+H) 286.
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concentrated under vacuum Purification by flash
chr omat ogr aphy (1lleptan/ Et0Ac) to foll owed by
preparati ve HPLC gave the title conpound (22 ng) as an
Wblnikésgo sol i d. 1H NVR  (CHLOROFORM d) 8. 16p@rdebodrioteoss
2H) 7.91 (d, 1H 7.38 (d, 111) 7.11-7.05 (m 2H) 4,01
(br s, 2H 3.91 (s, 311); I\/Bsgtilz (M+H) 258, Exanpl e
55 Is
6- (6- Met hoxy- 1, 3- benzot hi azol-2-yl)- N, N-di net hyl pyri din
B 0 6- Met hoxy- 1, 3- benzot hi azol e (0.136 g, 0.82
ot A. Mattil enko et al. Bioorg. Med. Chem 2005,
Z-15-(Hinhglaming) frighe 81yl N, Nbehdotigiadoyoml r i di n- 3- am ne
199 g, 0,99 nmol) were reacted according to the

3 oF—whe pfeparation of 6-methoxy-2-[5-
yipgli n- 2-y11-1, 3- benzot hi a2ol e,

gxceptions: 10 nol %

bis(tri-t- butyl posphl ne) palladium (0) was nsed, the

?@Q%ed%folu%ﬁ L8 - %Hﬁ}e g,B(b%@;dﬂaz%?ﬁﬁ)E}g% crﬁlgﬁ ;vﬁ)?ndm—B—amme

m xture was heat ed at
f6il Imgs 0 2d nrholp ingDCH (3 nadr)tat H PO yndelr argoh ) e atlfet BBa gl M nd¥aM,

i and DMF., Th ol vent. re or.at ed r
PY P8 o s A GRS mB o iR, B e 08 B e vins D4 et
£ 01 OlfLE Beia birredundeirAing hibt Q2ECIH Thbingat, hq. NI J;ivids@arefully
co%)ound (0.100 g) . was jsqlated as a yellow solid. 111

eﬁcﬁﬂ@mwa)goamslyfgﬂsd foe anqifer 47t yt. BCHbwesevapargipd
%“ﬁ)% ?relé\l/gsce#;@s '%/ﬁ%)%%esg@e&@ﬁhg 5%%55‘5%&%& Ezoog??ﬂ] F38ag o

‘Blee cggm_iplaeersws c_oneentrateq to_give the title compound (15 mg) as a yellow solid.
BARRADR TELIA A 1Y) P14 [0 B 3101 W e D 04 3k Finfh o

(dd, 1 H) 6.93 (dd, 1 H) 3.04 (s, 6 H); MS m/z (M+H) 272,

e

Example 57
6-Methoxy-2-(6-morpholin4-ylpyridin-3-yI)-1,3-benzothiazole

-GG

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-yl]morpholine (70 mg, 0.24 mmol) were reacted
aecording to the procedure used for the preparation of 5-(6-methoxy-1,3-benzothiazol-2-
yl)pyrimidin-2-amine, with the following cxceptions: The reaction was heated for4 b
before the solvent was evaporated under reduced pressure. The residue was dissolved in
MeOI/DCM 1:1 and filtered through silica. The filtrate was coneentrated 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, l 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-ol
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To a stirred sol ution of
6- ( 6- net hoxy- 1, 3-benzot hi azol-2-y1) - N, N-di net hylpyridin
-3-amine 5 (61 ng, 0.21 mnol) in DCM(l m) at 0 C
uRg was added 13Br3 (1 Min
a 33?q7ﬁg%9mAfter 5 rain of stirring, the reactI{HC’)[)I‘FEZ{"]"'m'{'{“58
m xture was allowed to reacrb rt on while being stirred
under a drying tube (Cad 2). OThen sat. aq. Nal i CO3 was
carefully added and the m xture was vigorously stirred
fér another 4 h at rt. DCM was evaporated under reduced
lﬂ S eous phase was conti nuously
NH, | c The organic | ayer was

) thetltle compound (15 ng) as a
yeIIowsolld 114 ppm 9.74 (s, 1 H 8.16(d, 1 H)

SGSGQJIeﬁlgxg iLB-gQ:nZoﬂﬁézo; 9. gl)éytl'am Ba aﬁﬁé (;1/50 Enr# b)T? é}rgu} &gs(;egp&sed to
tEg(mdgreameclﬁr the prepa:aton of 2- [&(meﬂ:ylammo)pyndm— -y1]- 1 3~ _
bg%w%gazogﬁ )?i.\éi%ﬁ hl%almon, fe %reg%lrtétg Wi Bl ofrasd %gs ZoLa
water. The crude solid was slurred in hot EtOAc/MeOH 95:5 and filtered. The filtrate was
conceptrated under reduced pressure and the residue was subjected to flash
chromatography (EtOAc/MeOH 95:5) to give a product that was chromatographed once
more (DCM/MeQH 95:5) to yield the title compound (65 mg). '"H NMR § 9.74 (s, 1 F)
8.53(d, 1 H)7.93 (dd, 1 H)7.73 (d, 1 H) 7.35 (d, 1 H) 6.93 (dd, 1 H) 6.61 (br s, 2 H) 6.55
(d, 1 H); MS m/z (M+H) 244,

Example 59
2-(6-Morpholin-4-ylpyridin-3-yl)-1,3-benzothiazole

L~

2-Bromo-1,3-benzothiazole (100 mg, 0.47 mmol) and 4-[5-(4,4,5,5-tctramcthyl-1,3,2-
dioxaborolan-2-yl)pyridin-2-ylJmorpholine (163 mg, 0.56 mmol) were reactcd according
to the procedure used for the preparation of 5-(6-methoxy-1,3-benzothiazol-2-
yDpyrimidin-2-amine. Flash chromatography (Heptane/EtOAc 1:1) furnished the tiile
compound (73 mg) as an off-whitc solid. "H NMR & 8.81 (d, 1 H) 8.18 (dd, 1 H) 8.10 (4, 1
H)7.98 (d, 1 H) 7.54-7.48 (e, 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+) 298.

Example 60
6-Fluoro-2-(6-morpholin-4-ylpyridin-3-y1)-1,3-benzothiazole

C-0-C
N O
VA N AN
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2- Br ono- 6- net hoxy- 1, 3- benzot hi azol e (49 ng, 0.20

nraol ), 4-[5-(4,4,5, 5-tetranetlayl-

1, 3, 2- di oxabor ol an- 2-yppyri di n-2-yl i norpholine (70 ny,
Wo2dbonavesed were reacted according to the procegegens®boss
for the preparation of

5- (6-rnet hoxy- 1, 3-benzot hi azgy - 2- yl)pyrim di n-2-ami ne,
with the foll owi ng exceptions: The reaction was heated
for 4 h before thé solvent was evaporated under reduced -
DB HE-Buoroig3-b C e -
fFIterggn?pru ﬁ§2?%?g§§ﬁ¥ﬁgéiﬁpyﬁg?%Qﬁ%%@%%ﬁ%%%%$%?% :

hhd-dicrebarplend-ipstidiot-vimorphatin (150 they; Of2amanh wevereacted

e etk oy e ORI Sy )bl
M)pylrimidin S-dntine. Fiash chroR8toffghy (HepRndRtAd 1:1Y fnidhetithe3itRO

s, 3 3.87-3.83 4 . 67-3.63 4H): MS raiz
( 26 E;gg\%queofggﬁte so'i?d. % NMR & 8.79 %5“1 H)Fg.is (dd, 1 H)

OoRvHP .
~4 G- A rti Vil diyp- 3. 2 : hi 1- 65
Sh 7 BBaotBet b Hbbea g e s 8 B £1a 6480 (m. 4
- (VS A (Vo) 3163- benzot hi azol - 2-yl ) pyri di n-2-arni ne
(190 ng, 0.74 nmol) was exposed to the procedure used
for the preparation of
g%éﬁéigihylanino)pyridin-3-y1]-1,3- benzot hi azol - 6- ol
er neutralization, the precipitate was filtered off
S(tMetlogd, Iabenzothiaval-24y)) p¥tidine2emebaxamide was sl urred in
hoE)EtOAc/NEOH 95:5 and fjiltered. The filtrate was
conceptt at-edth undduc pressure and the residue was

-

Mt ogr aphy ( Et OAc/ Me01-1 95:5)
PN gt waguehr onmat ogr aphed once nore
(DCM MeOH 95:5) to yield tﬂé title compound (65 ny).

AN ;S agols .19 88 ol o Hapbp ol Sebleapice
(O-18% g60.35mmb]) Werbeacths auécar&nsgmthé)pfﬂtgbdgrg Exﬁﬁot th;@@cparaﬁon of
-(6- Mo -4- .N-.3- = - J .
Gitoiogy oRSiosm R Be Y oo v i forioe
éi&épt(oﬁs:‘lﬂ@ucﬂ%ﬂﬁé(ﬁﬁﬂﬁitﬂ}iﬂos%hﬁe}%aﬂadium (0) was used and the amount of
di oxabor ol an- 2- Dﬁérldln- -yl'inor phol'i'ne é163 gg, 0. 56
HWDVW@IC?@@@%H eEoFiENTBIXiE VECopeeatagd ped fiaBd for
b6 AL SRy 1 e Qine ol O mIRAE QN5 okmd TRANZ A 3E s 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 (4, 1

H) 7.78 (br s, 1 H} 7.20 (dd, 1 H) 3.88 (s, 3 H); MS m/z (M-+H) 286.

Example 62
2-(6-Morpholin-4-ylpyridin-3-yI)-1,3-benzothiazol-6-ol

HO S/~ /\
\@i,\%—@‘ \_/°

(aj 2-Bromo-1,3-benzothiazol-6-0l

HO 5
T
N
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yDpyrirai di n-2-am ne. Flash chromat ography
(Hept ane/ Et OAc 1:1) furnished the title conpound (73
ng) as an off-white solid. ITHNMR 8 8.81 (d, 1 11) 8.18
(dd, 1 H 8.10 (d, 1 20 H 7.98 (d, 1 H 7.54-7.48 (m
wli]')?'@u?ﬁs ¢ 738 (in, 1 H 7.00 (d, 1 H 3.74- 3cTtBreowy6boss

3.65-3.60 (m 4 H; Ms raiz (MH) 298. Exanple 60
6- Fl uor o- 2- (6- nor phol i n-4-ylggyri di n-3-yl)-1, 3- benzot hi a
zole 25 91 2-Brono-6-fluoro-1, 3-benzot hl azole (100

ng, 0.43 mmol) and 4-[5-(4,4,5, 5 tetramet hyl-

zmég%mlﬁ%@&g 1 Bl AR (0l i gl 22y lnHB‘i’)r ‘PJ&% g&eé thafle MY

re reacted accor edure used

pttmedurh asqdrfepﬁn sepontiof of&[@ﬁdmmﬂb’dmmnd)pﬁmhmwmb&-o 1-2-

AR b DR R Pt A e Sisgus tpaane
aﬁEr) beﬂig s@ﬁeﬂ Bfon étbl@mh@urs Qlas ﬁouréd'infﬂl\ﬂgé’%)H%ES théf chbenttatéd) urfddb

r?cglcecyprpssu@ xﬁghgrygg ﬂpﬁ{es@usp_bn E§Odg was @@er(eé*hrgfug]q)smcwgmﬂ,ﬂuted
ﬁM%A%J[&:W@@H' 19:184 and Q)CMfMeOH? 1. The crude ]:Eoduct was

5-(6- Met hoxy- 1, 3-benzot hi azol - pyr 1 di ne-2- car boxani d
r@rﬁm@dmsmqto@wmcmlsaamuamla@m (6.60Dg)6 IH MR )

A e ARy EB M e udea for the

prepar ation of

- met hoxy-2-15-(trifluoronethyl)pyridin-2-yl1-1, 3-benzo
(b)n? @Mowftoﬁpﬂwéw)m@rfwvdﬁr&@z@@amééeqiu’ﬁersmmdio| %

T e B
dioxeberonviad)yadmedyy imompholine ¢6 ¥ ing,sh2 k:ﬂnmntj;avemgreaq:ibg/ aa@brding to
he r due a e t he t I
Srofgreaie i oh o 5- S0 BRBER 1o bon iy g pypmicio 2
ablive. 8he ?aaétliﬁ'n rﬁxxt\ﬂ?c {NEQ cd%leﬁ% ft@ﬂd céqcéﬁm%doﬂlaﬁgehrémé&gﬁ%}%l
d, 1 H 7.78 (hr s, 1 H) 0 (dd, 1 H)_ 3.1313 (
tam@ﬂﬂ@ 1 Nrgaye ﬂ@@lﬂe g@npound (21 mg) as an off-white solid. "H NMR &
9.80 (brs, 1 H) 8.71 (4, 1 H) 8.09 dd, 1 H) 7.77 (d, 1 H) 7.37 (d, 1 H) 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
VAR N

A mixture of 5-bromo-N-methylpyridin-2-amine (50 mg, 0.27 mmol),
bis(pinacolato)diboron (75 mg, 0.30 mmol), Pd(dppH)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. K3CO; (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 (Na,SOy). Concentration
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Exanpl e 62

2- (6- Mor pholi n-4-ylpyridin-3-yl)-1, 3-benzot hi azol- 6- of
HOS-\ o / \' NN (a)

RoBnonmedoo 3- benzot hi azal -6-ol 25 HO WO PCT/SE2007/000068
2007/ 086800PCVSE2007/ 000068 92

2- Br ono- 6- net hoxy- 1, 3- benzotgg azole (0.832 g, 3.41

nmol ) was subjected to the procedure used for the
preparation of 242-(clinethylam no)pyrimdin-5-y11-1, 3-
hdazatineal pubifiehtion ¥y tHPIId avé Elel M cBBpSWHEB Ih ) S NIIRA
equi v B3r3-sol uti on was us and after being stirred

d,
QR s CDARR 8ot @l Hg.62 (o MER A Te (] ) 7.57 (@4, 1 H)

PEETIRKETL BtecR At $ AT IR DR al P M B, 1 e
wi th Et‘OAc/ DCM MeOH 10:10:1 and DCM Me0O11 9:1. The

crude product was recrystallized fromEtOAc to give
M&é—l, 3-benzot hi azol -6-0l (0.602 g), NVR 5 10.00

%Q;S-Eenzl)ﬁﬁg‘zof-z%i)pgvgiﬂin]e-@-caz-bg’xgan{iﬂe 1H) 6.97 (dd, 1H). 10

- 3dpgr i di n-311) - J, 3- benzot hi azol - 6- ol
- B/onao- 1, 3- benzot hi azol - 6-0l (40 ny,
4/ 5-Y4,4,5 5-tetranet hyl-1, 3, 2-
@I1) py "Hi n-2-yl ] norpholine (61 ng, 0.21
nmol ) were reacted according to the procedure used for
the preparation of

g = = Zot.hi 22-Yl ) pyrimdin-2- am ne.
@Lg?{ﬁ%{aﬁgﬁmﬁ)%’ﬁ@?%%bcoo I%% to rt and concentr at ed.
El agh chromat ography 15 (Heptane/ Et 0OAc 1: 1) gave the
npound (21 ng) as an off-white solid. 1HNWR
980 hr%, 1 H) 8.71 (d, 1 H) 8.09 (dd, 1 H 7.77 (d,
111)17.3 N 11)6.98-6.93 (m 2 11) 3.73-3.69 (m 4

. m24H); MS raiz (M+14) 314. Exanole 63

A mixture of 5-bromo-2-pyridinecarboxamide (0.100 g, 0.50 mmol), hexamethylditin (0.21
ml., 1.0 mmol) and tetrakis(iriphenylphosphine)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 eoncetrated 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(PPhs)s (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. 'THNMR & 9.31 (dd,
1H) 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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5- (6-Fl uoro-1, 3-benzot hi azol - 2-y1) - Nmet hyl pyri di n- 2- am
ne A m xture of 5-bronmo-N nethyl pyridin-2-am ne (50 ng,
Wo2éo78%¥0) .  bi s(pi oacol ato)di boron (75 ng, 0. @&SseI0loheoss
Pd( dppf) C12*DCM (6.5 ng, 0.008 mml ) and 25 KQOAc (79
nmg, 0.80 mmol) in DMF (2 m.gyywas heated at 150C for 10
mnutes in a mcrowave reactor. Then
2- brono- 6-fl uoro-1, 3-benzot hi azole (93 ng, 0.40 mmol),
PRadneEs batch of Pd(dppf)Cl2*DCM (6.5 ng, 0.008 nanol)
and ag. 1C2C3A (0.5 ralL) were added and the
5-éhéﬂemthnamlt'md) ~Napethylpyedia2-atd: C for 5 mnutes in a
m crowaye reactor. The mixture was allowed to cool and
tiopiet et yeen Et OAc and [-120. The 30 organic
hed, Nh water and brine and was dried
@2504N. Co Ri rathon 93 under vacuum and
purlflcatlon by HMG gave the title conpound (8 mg). Ili
NI\/R(CHL(P(]:(PMd CD30D) 5861(d 1 H 8.02 (dd, 1
gg g I((%% (dg 22-7.15 (in, 1 H
tgi-By Fﬂm@ygdm(%ﬂ)feef xf@fbam;ﬁeu n/z (MH) 260, (MH)

258. Exanpl e 64
5-(1,3-Tien h| ?g - 2-yl) pyridi ne-2-carboxam de 0 NH2
(a) 5- (Tr| tannyl ) pyri di ne-2-carboxainide / /| H2

NaHMDS (88 mL, 1 M in THF) was added dropwise to 5-bromo-~N-methylpyridin-2-amine

(15.0 g, 80.2 mmol) and di-tert-butyl dicarbonate (21.0 g, 96.2 mmol) in THF (50 mL) at
°C. The reaction mixture was allowed to reach rt and was stirred for 3 h before it was

concentrated under reduced pressure. The residue was partitioned between EtOAc and sat.
aq. NaHCO3. The layers were separatcd and the aqueous phase was extracted with
EtOAe.The combined orgenic layers were dried (Naz804) and concentrated. Filtration
through silica, eluting with Heptane/EtOAc 9:1, gave fert-butyl (5-bromopyridin-2-
yDmethylcarbamate (22.7 g) as a pale yellow cil. "HNMR & 8.48 (d, 1 H) 7.96 (dd, 1 H)
7.64 (d, 1 H) 3.27 (s, 3 H) 1.46 (5, 9 H).

(B) tert-Butyl [5-(3,5-dimethyl-1,3, 2-dioxaborinan-2-yl) pyridin-2-yl Jmetiylcarbamate

0 — °>\~C>L
XO’BQN\

n-Buli (27 mL, 2.5 M) was slowly added to a stirred solution of zers-butyl (5-
bromopyridin-2-yDmethylcarbamate (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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A m xture of 5-brorno-2-pyridi necarboxam de (0.100 g,
0.50 mmol ), hexanethylditin (0.21 nL, 1 0 mnol) and
tetral ci s(triphenyl phosphi ne)pal | adi um (0) (57 ng, 0.05
\ﬂaa&J%S ghy di oxane (2 nL) was heated in a m CregWai8007/000068
reactor at a power of 300 Wfor 10 mn. The reaction

m xture was filtered and eonggetrated under reduced
pressure. Flash 15 chromat ography (Beptane/ Et 0Ac

gradi ent) gave 5-(trimethylstannyl)pyridi ne-2-

& @h@fb‘é&!ﬂndﬁas EndiBd wAB wich (0D SIACT AL S o seh MR arfife
(b) enzot hi azol - 2- Apyridi ne- 2- car

aqueOuE th@sg mg@ erriThicted, wﬁh)uQMeThﬁ organic layer was concentrated and the

OB R A e s g ﬁlggﬁé(f?%%@t&@c %1 - 1:4
MOMEEDH’Q@ lfﬁ?asiaaatﬂwel@% gi%th@?&auagmé gj 4 adﬁﬁite@bl‘i’d( aneMVR

(2 heat ed under mnin a
- &? LH) 7 84dddbl H)ThS (éd,ech}ﬁ Tafsed W s.30 |($ 13eIrI)e1d47c(ﬁ,f9 H) 0.96
EI chr omat ogr aphy (DCM MeOH 99:1 -> DCM Acetone 1:1)

‘the title conmpound (23 ng) as a white solid. lid
NI\/R5931(dd 1 H 8.63 (dd, I H) 827(brs 1H)

7.83 (hr s, 1 H
(?) fe?z't Bﬁﬂé@%m’-bimﬁhmwézrﬂgms@l %MUTGWCGWW/ z (I\/H- 1)
256. WD 2001086800PCT/ $120071000068 94 Exanpl e 65
5- (1, 3-Benzot hi azol -2-y1;}2 N- net hyl pyridin-2-anmne 5
(a) ten-Butyl (5-br pyf i di n- 2- Anet hyl car bamate 0
5 FH TMYTHE) was added dropwi se to

pyfll di n-2-am ne (15.0 g, 80.2 ranol)
di garbonate (21.0 g, 96.2 nmol) in

2-Chlorobenzothiazole (31 pL, 0.25 mmol) and rers-butyl [5-(5,5-dimethyl-1,3,2-
dioxaborinan-2-y1)pyridin-2-yl|methylcarbamate (80 mg, 0.25 mmol) were reacted
according to the procedure used for the preparation of 5-(6-methoxy-1,3-benzothiazol-2-
yl)pyrimidin-2-amine. After 1 h at 80 °C, the mixture was concentrated under reduced
pressure and the residue was partitioned between DCM and H,O. The organic phase was
eoneentrated. 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-yl]methylearbamate (40 mg, 0.12 mmeol)
wag 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
FtOAc and sat. aq. NaHCO;. The organic phase was washed with brine, dried (Na2SOy)
and eoncentrated 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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C. The reaction m xture was allowed to reach rt and was
stirred for 3 h before it was io concentrated under
reduced pressure. The residue was partitioned between
WoObe@esdo sat . ag. NaHCC3. The | ayers were seppeasedoiiicoss
t he agueous phase was extracted with FtOAe. The conbi ned
organic layers were dried (Ng2SO4) and concentrated.
Filtration through silica, eluting with Heptane/ Et 0Ae
9:1, gave tert-butyl (5-bronopyridin-2-

o fhqa3 a pale yellowoil. 1H
ﬂdﬂiﬁbg}ﬂfﬁﬁﬁlﬁf ng) bg%tﬁ?‘%%,ﬁq’i 11) 157.64 (d, 1 H)
6 (s, 9 H. (b) tert-Butyl
i oxaborinan-2-yl)pyridin-2-ylfr
c R-BuLi (27 nL, 2.5 M was slowy
tirre i&m utron of tert-butyl (5- 20

PlERBY @;a%%n ARG EPATRG (e P Rk
aefsdr&mg o the ﬁroaéduzzsuaed fdrithd [repuraion lob 22 EmeBFlamind)plrimididd-

was added and _the mxture was stirred at-78 C for

sd] h%FbFJé?BBWPW*Ob Withghe foflowing exeeptionsykhy teaction T—Bﬂ@i’ﬂléfﬂw%ﬁn d

A By oD B SRR LR BB Dl R

Bibé.cr Bratrgamic phase waﬁedﬁctiedd camictrtirated tupder(r8fiGedvpressufeh Breparative

oiet et Rt et e et

@OTHIFS. 62| UHE 88 dBUrH) 7, gﬂ%ACH% m?9 W qq@ﬁ@W@idEC%?b 86 (d, 1

chrormt ogr aphi es (Heptaneld

2.39 (qe2 b d el e B Wrg’iz\ﬁﬂ"ﬂhé’?%r oduct (2.23 g) as a
white solid. IFINVR 5 58.57 (dd, 1 H) 7.94 (dd, 1 H)
7.65 (dd, 1 H 3.76 (s, 4 H3.30 (s, 3 H 1.47 (s, 9 H)

ﬁlg(&" 6 11). (c) tert-ButyI [ 5-

2(F benzot hi azqi - ¥ )irl clin-2-ylinethyl carbarnate
(G-Bromopyrldm-S-yl) 6-me hoxy-1,3-benzothiazole

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-mcthoxy-1,3-benzothiazol-2-

yhpyrimidin-2-amine, with the following cxceptions: 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
Nay80,, eluting with DCM. The volume of the filtrate was reduccd in a centrifuge and the
remainder was purificd by HPLC to give the title compound (4.2 mg). "H NMR
(CHLOROFORM-4: CD;0D) & 8.93 (d, 1 H) 8.21 (dd, 1 H) 7.92 (d, 1 H) 7.68 (d, 1 H)
7.43 (d;1H) 7.12 (44, 1 H) 3.89 (s, 3 H).

Example 68
2-(5-Fluoro-6-methoxy-pyridin-3-yl)-6-methoxy-benzothiazole
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/' N 10 2-Chl orobenzot hiazole (31 '"IL, 0.25 nmol) and
tett-butyl [5-(5,5-dinethyl-1, 3, 2-

di oxabori nan-2-yl ) pyridi n-2-yl]rnethyl carbamate (80 ng,
vﬁ)ﬁﬁ/ p) were reacted according to the progediskfoyeross
or % preparatlon of 5-(6-nethoxy-1, 3-benzot hi azol - 2-
yl)pyrimdin-2-anmine. After g% h at 800 the m xture was
concentrat ed under reduced pressure and the residue was
partitioned between DCM and 1120. The organi ¢ phase was

15 concentr at ed. Fkash chr omat ogr aphy (fl eptane/ Et OAc
gradi ent) gave th product (53 ng) as a white solid. M5

Q8.2 n
@I. ert-\gut yl

[5- (X, 3-benzot bi ol - 2] yI)pyridin 2- yI]methyI earbarmte

2%%(8%"3%1}19%&@'%%5%7‘ %igfehs(eghgggk gl n| Xt F](él%ﬁ m ned

n&lthdxyp}frmlﬁn-a-ybborﬁne atit X4, ﬁmsmmon@mm feadtetlaceondirigie the

FRERIEBISoT B EPH DI S VBB WD el | od

AR08 R 8 TPHN&@@: I
bé’ﬁ‘?l T cﬁgttfagﬁe%} HPIEEC): ﬁ&ave (? Ee )I tle con‘p}gﬁcﬁﬁi@ ??Wn‘é)cmw)

&8. 3h(ds EH3 808 ¢ld, 1II=[)MM§! (d. 88y D43 ¢, 1 IDH)108dda K)d.08 (sH§ H) 3.88
4 (dd, 1 25 H 7.46-7.51 (m 1 H
573% ﬁ/@?‘hf(’*w;ﬁ?? 29 (br q, 1 H) 6,59 (d, 1 H 2.86
(d, 3 H; M5ink (MH) 242, (M 11) 240. Exanple 66 96
2- (6- Et hoxypyridi n-3-y1l) - 1, 3- benzot hi azol - 6-0l HO
hoxypyri di n- 3-y1) - 6- net hoxy- 1; 3- benzot hi a2ol e

sﬂg %&ﬁ#&goloﬁoj A Ei@gb&%tlﬁ%ﬁk-ﬁﬂrﬁﬁ‘éﬁ&ﬂiyilﬂiﬁ-ﬂ-aﬁlﬁe procedur e

paration o

=y1) - N-met hyl pyri di n- 2-am ne

1, with the follow ng
r\mxture was allowed to reach
3 vvas added and the m xture was

ﬁ(ﬁ}é@% ?rggtﬂﬁwlgil%é% uced Sﬁsﬁggﬁ eparaﬁh&/e ngL]dC

mfthyliyeidies aie (gmlrﬁg,t(h@ mmbl)evewmbjwted td e pEycedubtiude¥Ror the

p%mﬁ?ﬁof%%eﬁ%gz 531)?) ﬁa%gﬂzeﬁ?aezgkz%tﬁ gndeéeﬁ?\wn& 1
ek@phidisds %l%%is(ﬂm)-bu%rlﬁﬂosﬁﬂme)%mmuﬂ/@) Kol uéetelll 1%/ Baction was
heated under argon at 170°C in a microwave oven for 30 min, The erude material was
purified by flash chromatography (Heptane/EtOAc 1:1) to give the title compound (56 mg)
as a yellow solid. 'TH NMR 5 8.62 (d, 1 H) 7.94 (dd, 1 H} 7.61 (s, 1 H) 7.47 (s, L ) 7.19
(g, 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

gerawa

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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Exanpl e 67
2- (6-Bronopyridi n-3-yl)-6-nmet hoxy-1, 3-benzot hi azole 0
15 2-Brono- 6- net hoxy-1, 3- benzot hi azole (49 ng, 0.20

WiPlod7/Regho 2- br ono-5- (4, 4, 5, 5- PCT/SE2007/000068
tetramethyl-1, 3, 2-ilioxaborol an-2-yppyricline (68 ny,
0.24 mmol) were reacted accomging to the procedure used
for the preparation of 5-(6-nethoxy-1, 3-benzot hi azol -
yQoyrimdin-2-amine, with the follow ng exceptions: The

hRAGIY-01 5 YR FustdneitgWpitidin2-yi- AR beiRthidARN TH bovate it

reach A on. The m xture vvasffllteredthrouha pl ug of

sompayad ghagras apabailowsplid. i HGMR { GHDOROFORMD 6 $ri (dfl B)

PRl PhE e TR RS R T R T A s s 28

gonypRIsa/z(¥i+2nmgy. 111NWR (CI LOROFORIV1-d: CD30D) 5
8.93 (d, 1 H 8.21 (dd, 1 H 7.92 (d, 1 H 7.68 (d, 1
Hy 7.43 (cli IN 7.12 (ckl, 1 H 3.89 (s, 3 H. 25
68
o or 0- 6- met hoxy- pyri di n- 3-y1l) - 6- xnet hoxy- benzot hi
éd\dbtdaoxwz)(&-@@Waﬁﬂﬁﬁﬂ@lﬁﬁlﬂﬁﬂ}ﬁwﬂmﬁﬁﬁ&hﬁﬂzoh
2- Br ono- mst hoxy 1, benzoth| azole (49 ng, 0.20 mmol)

qm@ B; 6- yp i n-3-yl)boronic acid (45
WNed according to the procedure
used S prep |on

2-(6- bronDpyrldln 3- yl) 6- met hoxy-1, 3- s benzot hi azol e

0a ﬁhdt@wiﬂé&u%llvtdé%%dmm&ﬂdorbﬁwﬁlﬂ@)yl @-ﬂakmmﬁl 3-benzoth1azole (75

mgs&%gmoﬂ) iater (héolr(lé anfiPSIIﬁ(’hngéo ] %@L) 1ndryle aeae%on(@as hgated in
H)"T B Syomt 400(5:2@ 155%%@@% fifidod S y{i’gsl\pﬁ%é%‘%/ > ashed

chiith- v@ﬁamﬁ eethano] and dried in a desicator over P;0Os to give the title compound (76
mg) as a white solid. "H NMR (CHLOROFORM-d) § 8.77 (d, 1 H) 8.13 (dd, 1 H) 7.87 (4,
1H)7.33 (d, 1 H) 7.05 (dd, 1 H) 6.44 (d, 1 H) 3.89 (s, 3 H) 3.63-3.46 (m, 4 H) 2.11-1.98

(m, 4 H); MS m/z (M+E) 312.

Example 72
2-(6-Methylaminopyridin-3-yhbenzothiazole-6-carboxamide
O

V/ /
YN N

a} 2~Chloro-1,3-benzothiazole-6-carboxamide

0

S
H,N />—Cl
N

2-Bromo-1,3-benzothiazole-6-carboxylic acid (100 mg, 0.39 mmol) and thionyl chloride (2
mL) were mixted and stirred at 1t for 1 kthen at 60 °C for 30 min. The mixture was
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/ NN To [1,3]D oxolo[4,5-11[1, 3] benzot hi azol e (98 nmy,

0.55 mmol ) and 5-brono- Nret hyl pyri din-2-amne (112 ng,

0.60 nmol) were subjected to the procedure used for the

ﬁb%@?oﬂ&do@” of PCT/SE2007/000068

2-(2-met hoxypyrim din-5-yl1)-1, 3-benzot hi azole, with the

followng . 15 exceptions: 59gm t %

bis(tri-t-butyl phosphi ne) palladium (0) was used and

the reaction was heated under argon at 170C in a

O SRl e IR e TR i B i Tois
yiugen wasadded Hmp&mwﬁab&ﬁ (¢a5 6 Nip MeQH, b J;ab) #td9Cs dhe chixthrel was

\ % rEﬁ'or .}%12@%((1'8 it was ﬁ?ncgn%a}%cgmidir rﬁﬁi'_gcgz pegs s(u& The F;%I_.Pd% p@éuct

st aamHhed ﬁﬁvéﬂnﬁt()%%ﬁd HZ28 8The4Qudok iR J:IQNE?sQ:xtracted with EtOAc
6- I\/Et hoxy- 2-[ 5- (net hyl t hi o; pyridin 2 -benzot hi az

@d@ae OTERtho Ehekp SR (Ne:SSu] SspmieBEr Lo gEs the theprotit (1 mg)

ikhRip) pyridine 25 (1.1 equiv)
Wer e react'é%é)acc@r-g@ﬁg f@x}ﬁa 9rocedure used for the

preparation of 6- WO 200710868OOPCT/ SE2007/ 000068 98

BBl PR ks

yell ow solid. 1H NVR ( CHLOROF d 5852 ((d, 11-1)

i azol e

8.220(d, 1 H 7.95 (d, 1@7 dd, 1 H 7.40 (d, 1

H)?ll(dd 1 H 3.92 (s, 2.58 (s, 3 H; M niz

(Mg S Exa 71 >—

6% Met hg (6%-yl pyridin-3-yl)-1, 3-benzoth
N NN

A mixtute of 2-chloro-1,3-benzothiazole-6-earboxamide (77 mg, 0.36 mmol), rer-butyl [5-
(5,5-dimethyl-1,3,2-dioxaborinan-2-yl)pyridin-2-yljmethylearbamate (0.174 g, 0.54
mmol), Pd(dppf)Cl*DCM (30 mg, 0.036 mmol) and 2 M aq. K;CO;5 (0.8 mL) in DMF (2
mL}) was stirred under argon at 80 °C for 2 h. The reaction mixture was filtercd and the
filtrate was partitioned between EtOAc and H;O. The layers were separated and the
aqueous phase was extraeted with EtOA¢. The eombined organic phases were dried
(MgS80Oy) and concentrated. Flash chromatography (Heptane/EtOA¢ gradient) gave the
product (66 mg) as a white solid. MS m/z (M-H) 383.

¢c) 2-(6-Methylaminopyridin-3-yl)benzothiazole-6-carboxamide (title compound)

To a stirred shurry of fers-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 it 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



10

15

20

NN Nr"-- In a mcrowave vial were added
2-(6-fluoropyridin-3-yl)-6-nmethoxy-1, 3-benzot hi azol e
(75 IDng, 0.29 mmol), water (2.5 nL) and pyrrolidine
w0 hbdikgooand the reaction was heated i n a nm EORENE7/000068
oven at 100C for 5 mn. The precipitated product was
filtered off, washed with wa and nmet hanol and dried
in a desicator over P205 to give the title conmpound (76
ng) as a white solid. 11-1INVR (CHLOROFORM d) 8 8.77 (d,
7.87 (d, 1 H 7.33 (d, 1 H 7,05
H .89 (s, 3 H 3.63-3.46 (m 4
MS miz (MrH) 312. Exanple 72
yl ) benzot hi azol e- 6- car boxam d
e 0 20 a) 2 Chl or o- 1, 3- benzot hi azol e- 6- car boxar ni de
Afrerigd l-bAdnRA], Mmbﬁﬁeﬁdmwcmbmre and the residue
was di ssolyed in CHCh (3 raL). This solution was added
[Opvhse IH\; NH3 (ca, 7 Nin MeOH, 5 inL) at O C. The
led pressure. The crude product

m st ur S™8
oncent tlat ed
was partitio Nveen Et 0OAc and H20. The aqueous

| ayer was extracted with EtOAc and the or gani ¢ phase
e sthylainiad ({.RGAEO13.9 annblpmnlcrhphmﬁphﬂphmy]glzxde (2.Aénflh&2.8 mmol)

f()vr Odﬁgﬁtgzéomgn 3‘5:)2 ?rg ]tB'Spsm {ln&zolw-%-carbox&hc zwld 83]I§ g, 11.6
&&ﬁxlﬁmabmmyi 003 8 HZ&%&UU@E Rixtdre Yok BitEd Akt B0 2€) bR tThe

hyl car bamat e CY-
solvent was evaporated under reduced pressure and the residue was subjected to flash

at rt for 1 h before it was

chromatography (Heptane/EtOAc gradient) to give fer-butyl (2-bromo-1,3-benzothiazol-
6-yl)earbamate (1.1 g) as a white solid. MS m/z (M+H) 329, 331.

b) tert-butyl (5-{6-[(tert-butoxycarbonyl}amino]-1,3-benzothiazol-2-y}pyridin-2-
ylimethylcarbamate

IV
T
N
o N7 N\
tert-Butyl (2-bromo-1,3-benzothiazol-6-yl)carbamate (100 mg, 0.30 mmol) and fert-butyl
[5-(5,5-dimethyl-1,3,2-dioxaborinan-2-yi)pyridin-2-yljmethylcarbamate (0.146 g, 0.46
mmol) were subjected to the procedure used for the preparation of fers-butyl [5-(6-

carbamoyl-1,3-benzothiazol-2-yl)pyridin-2-yijmethylcarbamate. 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 tert-butyl (5-{6-[(tert-butoxycarbonyl)amino]-
1,3-benzothiazol-2-y1}pyridin-2-y)methylcarbamate (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) asa
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10 A m xture of

2-chl oro-1, 3-benzot bi azol e- 6- ear boxam de (77 ng, 0.36
nol ), tert-butyl [5-

,&52507% jhyl-1, 3, 2- di oxabori nan-2- Syri di n- 2- AeB§Hve 786063
anate .174 g, 0.54 not), Pd(dppf)Ch*DCM (30 ng,
0036rnrml)and2Maq. K2 (0.8 nmL) in DVE (2 nl)

was stirred under argon at C for 2 h. The reaction

m xture was filtered and the filtrate was partitioned

i S0 AR A L8 ol BYPL T 2B, 9 P8

ccHrttd,éf) 6hiSgdnile) H¥ades, 20 2683 dd, 32T); MSyRaQ+an ds7, (M-H) 255.
concentrated. Flash chromat ography (Heptane/ Et OAc
gradi ent) gave the product (66 ng) as a white solid. M
Exﬁiﬁ WuH) 383. c)
- Vet hyl om nopyri di n-3-y1) benzot hi aw e- 6- car boxam de
etid-2c@rm ety lam IQQPYTUh%r?@{ DbenzeghiazokGramint t ert - but yl
']-3 (6- ear banoyl-1, 3- benzot hi azol - 2-yl) pyri di n- 2-
Jmethyl carbarmte (10 ng, 0.026 mmol) in DCM (1 m 14)
ed

) opwi se at 0 C, and the reaction
' ) t on. The solvent was
cduced, pressure. Preparative HPLC of

gave the title conpound (6 ng) as a white

{S f) ﬁrr%fﬂ;‘}'—%grtig %ﬁ%ﬂ@!ﬁ%e;rwagu%% I(%-'_%rfpﬁhmf?aéll%?ja:rfdinu?-
}@iﬂ?)@lcbﬁaﬁaﬁz (MrH) 285. Exanple 73

2- (6- Met hyl ant opyri di n-3-yl ) benzot hi azol - 6-am ne WO
2007/ 086800PCT/ SE2007/ 000068 100 t ert But yl

(2 bronn-h 3- benzot hi azol - 6- yI ctr

and
NL 12 8 nrnol) were

é 6

BLcarboxyI ic acid (3.0 g,
&a%%ég,&sshﬁéén%%‘s%%%df&% fon g ey a6 THe

Sucg;p@a&@&rfggt i f?’-fl 3[&%&&&%@@%&@9 ﬂlaﬁylﬁﬁﬁérﬂéf@ (eaaﬂg 0.14

ecte ash chromat ogr ept ane/ Et 0
ireliME Ranlgh The misure ygs o oled to 0 °C and Mel (10 pL, 0. 16 mmol) was

r
AR AR R
with EtOAc (3x) 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)
fert-Butyl (5-{6-[(tert-butoxycarbonyl)(methyl)amino]-1,3-benzothiazol-2-yI} pyridin-2-
yl)methylcarbamate (53 mg, 0.11 mmol) was reacted according to the procedure used for
the preparation of 2-(6-methylaminopyridin-3-y])benzothiazol-6-amine. This gave the title
compound (20 mg) as a yellow solid. "HNMR § 8.56 (d, 1H) 7.91 (dd, 1H) 7.63 (d, 1H)
7.12 (br g, 1H) 7.00 (d, 1H) 6.75 (dd, 1H) 6.55 (d, 1H) 5.99 (br q, 1H) 2.84 (d, 3H) 2.73 (d,
3H); MS m/z (M+H) 271.
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b) tert-butyl

(546[ (tert-but axwar bonyl ) auni no] - 1, 3- benzot hi azol - 2-yl)
pyridin-2- yonet hyl carbamate tert-Butyl

W0 ooeemesde. 3- benzot hi azol - 6- ypear bamate (100 mgrsR209/000068
mol ) and tert-butyl 15

[ 5-(5,5-dinmethyl-1, 3, 2-di oxapgri nan- 2-yepyridin-2-yl | nt
t hyl earbamate (0.146 g, 0.46 mmol) were subjected to
the procedure used for the preparation of te &butyl
E[rg‘eurs%rexam les

car banoy 3-benzot hi azol - 2-yl ) pyri di n- 2- Anet hyl car bar
Briowe foltﬁhﬂlss ngmber ofmen-imitingeaxanple ohapmpaynds offictinvegtivn. The

11

s Ul P R ss ) 3 WA o5 P g eigp L Clmettyl
lé?dlcidl @F@gm{m ahth ifveAtidnl The pldneralasthadicadd fop tie fFofattitiofdf these
of ter u
REESISOIS A S thewa% a8/batenised foy iprapmtion pidhe SUPRBIRG FABIR)ES)
RYdi, di n- 2-y1) net hyl carbamate (40 ng, 0.088 mmol) in DCM
(1.5 nL) at 0 C and the reaction mixture was stirred at
it on. The solvent was evaporated under reduced

ressure. Preparative 1-1PLC of the residue gave the
ﬁ%ﬂ@—@@%ﬁia (12 ng) as a V\D 2007/ 086800P C E20 0
710 000 68 e solid H NMR 58+55 (d, 1H) 7.90
iEﬁu{[teitilil}tylidwﬂeﬂ)sﬂﬂlmlézb%@th@mlﬂylmrﬂm@ Q@mw ii)
6.74 (did, 111) 6.55 (d, 1H) 5.37 (br s, 211) 2.83 (d,

3H): M5 mz (M-14) 257, (MH) 255. Exanple 74 5

%ﬁt hyl - 2- (6- met hyl am nopyri di n- 3-yl ) benzot hi nol - 6- am

&) tert-Butyl
[(t ert - but oxycar bonyl) (et hyl ) am nol - 1, 3- benzot hi
azo |d|§ 2- yl) et hyl carbamate Y---

\ / NH,

a) 6-{[tert-Butyl(dimethyl)silyl]oxy}-1,3-benzothiazol-2-amine

pe
A
O S
T

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 exiracted twice with ethyl acetate and the combined
organics dried (MgSOy) and concentrated in vacuo. The crude product thus obtc;lined 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. "H NMR § 7.23 (br s, 2H) 7.18 (d, 11)
7.16 (d, 1H) 6.70 (dd, 1H) 0.95 (s, 9H) 0.16 (s, 6H); MS m/z (M+H) 281.
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10 NaH (95% 4.5 ng, 0.18 rano!) was added to a

solution of tert-butyl (5-

{64(tertbut oxycarbonyl)am no] -1, 3- benzot hi azol - 2-yl i pyr
vl fwofosedditet hy | car banat e (66 my, 0.14 mmol) perkbiuebson
m.). The m xture was cooled to OC and Mel (10 p.L, 0.1
mol ) was added. The reactiofywas stirred at it on.

Water was added and the mixture was extracted with

Et OAc (3x) The conbi ned organi c phases were dried

O R R Dy e o, TR b BB T 60y as a

whijte solid. MS mz (MH) 471. (b)
:;I—J{Sh - 2- (6- et hyl am nopyri di n- 3-yl ) benzot hi aw2- 6- am

itl e conpound) tert-Butyl
(5-¢B4(tert- but oxycar bonyl ) (net hyl ) am no] - 1, 3- benzot bi a
zol- 3 ) dBn-2- zo ypnet hyl carbamate (53 ng, 0.11
H ad—pecording to the procedure used for
the preparatiof of
2- (6-nmet hylam fopyri di n-3-y1l) benzot hi azol- 6-am ne. This

% ?"ﬁ%ﬁ’é"‘? LR e bR D YL S g1 2,
{rhipe (2.0018, 7)137m001) ¢od coppbr(IBbRBnidel(?, 401g:l.56:q61) (nkcetbaitsle (70

X Vi Sl B e oteic Hedi Sopitth T o i

ﬁmﬁeﬁ flRAved XAERheED anBenowmbekineymdatifted e tndfer 5 h before
non-|imting exanpl es of conmpounds of the invention.

e epd e reiEE S 2gpeouy plase waggxiracted twice with
BAGHER0 bAd 2o Bﬁe@ RAAERIATQ W Hed sdcbds R With bABkA%rine

onpounds o e I nvention. The genera hods use
baimre tdtyéngnﬁ\éwaﬁnmmntmhwa vBCypr Ebwtsaan@i amedecprodist tane

SRhAPSS BB b S P PAL B a0 SRTROH Mty

&c{a&j {d ietdt1 ﬁﬁw tﬁ@li@mbeadmﬁoﬁﬁd dsyel tbd 011 IH NMR § 7.85 (d, 1H) 7.62 (4,
Z0

3- ben i at ol - ridio-2- amint 10
B 01 B R 5e 28 055 & Y MLy G Bah s

(¢) 2-(6-Aminopyridin-3-yl)-1,3-benzothiazol-6-0l

N \ N

A mixture of 2-bromo-6-{[teri-butyl(dimethyl)silyl]oxy}-1,3-benzothiazole (S00 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)Clz (119 mg,
0.10 equiv) in DMF (6.0 m1) was stirred at 80 °C under argon for 2 h. The mixture was
then added to DCM (100 ml), dried (N2,SOy) and concentrated in vacuo. The erude thus
obtained was purified by silica gel chromatography by gradient elution (n-heptane:ethyl
acetate) to yield 237 mg of the title compound. "HNMR & 9.74 (s, 1H) 8.53 (d, 1H) 7.94
(dd, 1H) 7.73 (4, 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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a) 6-ffiert-Butyl (ditnethyl)silyl3
oxy) -1, 3-benzot hi azol -2-am ne 15 A solution of
2- am no- 6- hydr oxybenzot hi azole (5.00 g, 30.1 nmol),

‘-{]6%68‘]& 40 g, 1.2 equiv) and i m dazol e (2.¢Er/er2007/080068
equiv) In AMP (160 m ) was stirred at anbi ent

tenmperature for 16 h. The regg;ion m xture was then
partitioned between water and ethyl acetate. The aquous
phase was extracted twice with ethyl acetate and the

eSO B A sk %9}@5@4&@9&@9@&@;&@5%@ p-:zg

vacuo.  The c¢rude prioduct ™t hus obtal ned I'ed
bymeoutd)ca gel chronmat ography by gradi ent ‘el ution

- el hyl I gl f itl
R AP SR Db B Bl 197 g Py il
?D%%llﬁl(llgg,(lgﬂéqﬁ?.a@ i:ﬁidanz{o;el(.l ﬁ?xgﬂg gc%ﬂv) %@IﬂMF @2.9®1) was
21%0371]?@ aE g t@@ﬂt}rggyd)@iﬁ g/gﬁgg@c qr@gm(hgy was then partitioned between
Yruflt A ﬁg&ggg&%@% %g%tggﬁ Bitaciél hOIEY vich oy P BRER! MMathe
Gerfibinest drgdminsydried (M8 Oy)mad borckuzaydd-id y@ubeTimotridegroducPthus

am ne, (2. 00. 7.13 and c er(11).orom . 40
DBiafiee, bk e bl sty B poR B RSnt & e odrand ibmanot
(®3:3)-ab v, 10iyidld L8O g oPthe Hitle cdmPoubllHé ¥ WhitdscHIS IDNIME ®18.56
The reaction mxture was then allowed to come to |

SR A6 (&ipl A80(G 15H d S4t(fr 1ED §-FBdRd, d KB O (5.2 656r(dy 1D 0.97
g@gﬁ&@b@%@g);m&@@ ¥@|j gfg and ethyl acetate. The

gqueous aseé was extracted twice with ethyl acetate
and the conbi ned organi cs were washed successively with

PR G0l
5-l6-(Ethoxymethoxy)-1,3-benzothiazol-2-yljpyridin-2-amine

ENGAS NG 8 —

Chloromethyl ethyl ether (0.24 mL) was added in one portion to a rapidly stirred solution
of 2-(6-aminopyridin-3-y1)-1,3-benzothiazol-6-01 (0.319 g, 1.31 mmeol) and K,COs (0.543
2) 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 (4, 1F) 7.71 (d, 1H) 7.16 (dd, 1H) 6.66 (br s, 2H)
6.56 (d, 1H) 5.30 (s, 2H) 3.69 (g, 2ED) 1.15 (¢, 3H); MS m/z QM) 302, (M-H) 300.
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before drying (MgSO) and concentration in vacua. The
obt ai ned crude product thus io obtained was purified by
silica gel chromatography by gradient elution
(n-heptane: ethyl acetate) to yield 1.95 g of the title
wehPWackos a red oil. 111 NVMR 8 7.85 (d, 118QT1/5E266/000068
(d, 1H 7.03 (dd, 11-1) 0.96 (s, 9H) 0.22 (s, 6H); M
rah (M+H) 344, 346, (c) 105
2-(6-iimtwpyridin-3-yl)-1, 3-benzot hiazol -6-0l HO 1.5 A
m xture of 2-bronp-6-{[tert-butyl (elimethyl)silyl]
BVibeled3o B&ﬂtéihﬁ eye (500 ng, 1.45 mol),

etramethyl- 1, 3, 2-di oxaborolan-2-yl) pyri di n-
Eelamfﬁléowssmadlm‘gng axampledq) iof Jompoyndscafshapigvention ifhe corresponding

O gl sy 5 gt o " s RO GRS e

dwackiteddegdn for 2 h. The mixture was 20 then added to
DCM (100 nil), dried (4a2SM4) and concentrated in yam
The crude thus obtained was purified by silica gel

uht g,gfaphy by gradi ent elution (n-heptane:ethyl
ace yield 23 7 ng of the title conpound. |HNWR
ngfew-{ §]—2{&Mqth38araao@mndm+a}yl)zb@¢omol Gell ) 7.73 (d,
1H 7.35 (d, 1H) 6.93 (cid, 1H 6.61 (s, 2H) 6.55 (d,
1H); M5 nilz (M11l) 244, WO
%OSGSOOPCT/ SE2007/ 000068 104 (d)

iftert-Butyl (di EE{A gf iﬂl@,\g%l [ oxy) }LB/benzot hi azol -

2-yb)ypyrigdin-2-anmn AST\utlon of

2- (6-JamNop ﬁ. _y4r)_1,_3_banz_oi-h.|.azol 7 s

0. 73 Oy, ¥BD (321(121 my, 1.1 equiv) an da2ol@
(124 ny, 25eqU|v) in D E (2.0 M) was stlrred at e
anmbi ent tenperature for 2 h. The reacti on m xture was H
then partitioned between wab cet ate. The
aquous gbase was extract ed tm acetate and

t he condbzsnedromigani cs dried ( I cm@.@entrat ed in

vacua.” The crude product thus obtained was urified by

silica gel chromatogr any, sl aget@y.a.mi Mn%-yﬁge{‘%%o?gjg

nmet hanol (95:5) as eluent, to
title conpound as a white SO|Id IHNM(6856ID(d

o gl 13 S s e
bekdin, widusedlaszanGMidd)l rad&8nceRné standaed. CEbmm‘bérﬁcﬂs and reagents used

1 Et h h 1 h [ -2-
5 6 ; g%gct:om%e%‘)ﬂal so?:’:rcgse al?uzdo\;renla o analy’uca% gra%g I”%']r?:tet%anaenv]vas

obtamed via the *N(p,a)'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 ['Clmethy] iodide (Larsen et al. Appl. Radiat.
Isot. 1997, 48, 153 and Sandell et a/ J. Labelled Compd Radiopharm, 2000, 43, 331). The
generated ['C]Mel was trapped at rt in a vessel containing 5-(6-{[tert-
butyl(dimethyl)silyl]oxy}-1,3-benzothiazol-2-yl)pyridin-2-amine (2.5mg), DMSO (300u1)
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 (200pl} at rt for 2 min. The crude
material thus obtained was purified by reversed phase HPLC, using a Waters p-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 CH3CN - 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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Chl oronet hyl ethyl ether (0 24 nmL) was added in one
portion to a rapidly stirred sol ution of
2- (6-arai nopyridin-3-yl)-1, 3- benzot hi azol - 6-0l (0.319
o 2hoRoksgool ) and 1C2CO3 (0.543 g) in DVF ( 10poi/sEmb7/@0068
C. The reaction was stirred at rt on. The m xture was
20 concentrated under reduceggpressure and the residue
was subjected to flash chromatography (DCM MeOH 99:1 ->
95:5) to yield the title conpound (31 ng), 111 NMEt _ 6
a&u';‘c‘ér;(oehuoﬁyibﬂoﬂ[‘ﬂcgﬂlél oflabdut 509834 ridochdfllcal/puf 61d>99%1aﬂi a
7.16 (qdd, 111 s, 2H) 636 (d, 111}3 S, :
Szﬁfaﬂ%faé@awﬂyz 86, qésm(l 310; MB raiz (MH) 302 (MH)
300. WD 2007/ 086800PCT1SE2007/ 000068 105 TI G-I abel ed
conmpound exanples Below follows non-limting
exanpl e(s) of conpounds of thc invention. The

non-| abel ed anal ogs display an 1C50 of

‘%’:}ggtr I be '% éﬁ@ﬂ&}%@%@ Eﬁ“?dm“?é)l)t L o086 (Bxaible 32) and [N-

rein

rWtMg-t"m}l]:Q Gﬁhf%ﬂl%laiiuﬁrghfshgwﬁmmﬁﬁazdl -BoBE YL Exbesle 0}, bothz
ol - ni apel e
RGOS pﬁﬁle@rmmywhw mxgﬁﬂyqq to beRwirithetthese games ¢5| by

(19 ﬂ d t
TR 23 6P RAES ety TR S e S P e o
d6RRRraWRY SonRLAdNRE afd REOITR il tak beRW ABeiPdicuRE € Of
anal yti cal "'grade. [11C] net hane was obtained via the

I:Ddrbl(gon@lgm@wseact ion on nitrogen with 10% hsydr ogen,
with 18 MeV

PIB

EHIPIB

110__‘H

C-OH

[MCIPIB

Compounds of the prescnt invention were tested in onc or several of the following

assays/experiments/studies:

Compnetition binding assay

Competition binding was performed in 384-well FB filter plates nsing synthetic Ap 1-40 in
2.7 M 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 eompounds
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
% Triton-X100. Scintillation fluid was thereafter added to the collected Ap 1-40 on the
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30

15 protons using a GEMS PET trace cyclotron. The
[ 11C] met hane was passed t hrough a heated col umm
containing 12 to produce [11Chnethyl iodide (Larsen et
o 200ppdssooRadi at . 1sot. 1997, 48, 153 and Sangglse8iorddooss
J. Labell ed Conpd Radi opharm 2000, 43, 331). The
generated [11C] Mel was trapp%*i7 at Ain a vessel _
cont ai ni ng
5-(6-{[tertbutyl (dinmethyl)silyl]oxy}-1, 3-benzot hi azol -2
-yl) pyridin-2-am ne (2.5ng), DWVBO (3004 20 and KOH °
fit&@pipte, aldithe Retdlyiof therBoxh difethaiix: radigheane AP BIPIBtor dRdker *H-
for 5Smn., followed by renoval of the TBDVS -group by
lapdled rrdietigand) wasvaeasired 20100 | 430 Mixtghste fmmPﬁﬁlﬂriﬂ%memr ude
mat eri al thus obtained was purified by reversed phase
BPLC, using a Waters p-Bondapak C 1S colum (300 x 7.8
MeoctBiomBkoeiebpped with a UV-detector (X=254nna) and
GMtube Tor radiation detection, enploying CH3Cl ¢ - aq.
Bisgaiion eQpetienB OreTOpanfsrmed intfs-wadlpalyprayime da¢p well plates, 2 pM
f | owr aM of in...Analysjs of .th tajned title
-emﬁ%e oAe iR P%phﬁgvfﬁwﬁtfg (9 b\l@mﬁ@r«' as eonfrol, was
' 5! 0 . i i i 0
A ) A o8 B P lonor 3o
Bipkmgire dissooiatiqn s stabted at different time points, by the addition of an equal

[ N-Met hy12H3] - 246- Met hylam no- pyri di n- 3-y1) - benzot hi azo
yelpme pfg led epmpoungef the present invention, or ‘a reference compound (10

v . - et ' i dia-3=V1) - [ '
L TR pRD il AP S o) AR s
1430 ibtiis@bthe € of 1@E Ectgioh Hrab Bbtedtedint HTESiltdtY afitiCERtDANES
or by "r311I AZAD' and "CI CP. ZAD", respectively. The
Boanie) wpprgateowing mareshiailer eontaining0.¢ nbaloat 8. conpounds
and are referred to in the text below by their
i ndi cated a correspondi ng names. H\ / 11CH

skl f2k brain entry studies

Brain exposure after i.v administration was determined in rat brains using cassette dosing.

Four different compounds were dosed followed by plasma and brain sampling at 2 and 30
minutes after the dosing. 2 to 30 min brain concentration ratios, and percentege of total of
injected dose after 2 mins found in brain, were caleulated. The eompound 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 conirol subject were obtained from a
Duteh 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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Compounds of the present invention were tested in one

or several of the follow ng

15assays/ experinment s/ studi es: Conpetition bindinz assay
Qamet/idsse@n bi ndi ng was perfornmed in 384-wel | pERskidot/eo0068
pl ates using synthetic Ap 1-40 in 23 nMof (311VIB (or
anot her 3H- | abel ed radi ol i gapgg when so nentioned) in
phosphate 2.0 buffer at pH 7.5, by adding various
concentrations of non-radioactive conpounds originally

di ssolved in DMSO. The binding m xture was incubated
$Gmirmtps it rpoan tempeATirce dpaibatian s terofinagaichy Jspnsegativend 0 minute

tiseh BN OB RURTRTY it RS B b S8t
En9ed i FroR Pl 08H EDrieDsedtidhs @Ad hiBGc tHim Sahdafds (Ahitidamand

the activity of the bound remaini ng radioligand
frfic3dscales- FBvere appestdte phayphdistaps pldtes GRtijipin ayascite wakexposed

nmeasuy.ed, usi .1450 M crobeta from Perl cin Ber. . ..
PYeeRER b SRR ormie, e Soese AU RS BRSeSPLP B

. i - |
B B R RS LR AL O, T g e s
pliveidibt TP fdrfnat usidd Aiddsoftward) upfiizedwvirh @.dabe Riwindshop (v 8.0) and
was incubated wiith 9 ri Mof a 3H 1 abel ed raclioligand
avenfified peinsslmage (VERt Dote wae statisticallyt anplysed usingdarcel: ur e.
Di ssociation was started at different time points, by
the addition of an equal volunme of a non-I abel ed

SIRRURA PEIPSI N0 BefiYificl BOEIYuh® Bdm®@istaisninsfianCce
conpound (10 1o gM, in 4 %DV5 O in phosphate buffer
Heivprewake micehvere spsitainest andiinttavenausly ifosed dria the tafleveinfwith either a
40 fibrils at the end of.the incubatio et ect ed
Biteebetfd sobardind SFtng PReRLipy Sffopaia e HF S BT ES
bsihptind viARE W€ tn SRV dHeRferhekt, Ye nich 8 etk @opidlyn
vivo rat brain entry studies =~ 15 Brain exposure affer
anogthete rwithtisaftuonme wakdedatiteteditwady mmutastaitor @mpeuusi ng
cassette dosing.. Four different, conpunds were dose
RSB B sTRETale PR Y g 1001 o
g3 g afd Wl ahfhetlosd ﬁgge(% f1QePR o an@bf‘zo, 40 or 80 minutes
concentration ratios, an pgrcentageg totar of

afyredingdstabdise Bfatrewetk igindsed and febzemwith povaderstistre ice, Brains were .
cal cul at ed. The conpound concentrations were determ ned

pRptianed) (U4 1ay) By the posprql Alepe eldhelevd fthe siriatimm with gpTiosta thaw-
[ [ - LUl d g 0 hy coupled to a
BN E SRS Ricrh i B AR RREAP™Y COUP ot oo ce
Befiods dSFigrde it ecthd intdpinpSE Gb i 1§zahd B iinyivé Edfnistration
APP/ PS1 transgenl c mce were collected at the | evel of

whes thereafiea emploped, i pelectiyaly reduge psboundradiveetivitievelss onerizalf of

ey
fig1RWed biPd el Fih®Sh GolR @K deionized watcr. 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 2 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 [1'C]PIB regarding measures of brain availability, non-specific binding in the



10

15

20

25

30

Sections were preincubated for 30 mnutes at room
tenperature in 50 rnMTris 1-1Cl1 (pH 7.4) in the
presence or absence of 1 ti M PB3. Sections were
transferred to buffer o containing tritiuml abel ed
woponsetod L nM with or without PIB (1 4M anBCT/SE2007/000068
i ncubated for 108 30 m nutes at room tenperature.

I ncubation was term nated byi@® consecutive 10 m nute
rinses in buffer (1C) followed by a rapid rinse in
distilled water (1C). Sections were air dried in front

blﬁmawﬁcﬂmbod? b1&ﬂstﬁbﬁﬂdn9ﬂﬁmﬁiﬁdm@h@§iﬂl&aﬁ6ﬂ 1 rbl%;[bﬁall ITRENES in
rsham m croscal es-3H) were_ apposed to phosphoi mage

‘ﬂﬂt oy P BE Rt R RrRREsG O Bee BPBker GRdcr anpesia.

LT a8 ST gt
emtatmm %2 3. NBqafﬂth@nar[ Cll-Hebgléedwampoarivefithie mvbnno”ﬁl & ["'CJPIB,

f or.mat sof tware, opt
bRt B BB S VB Sieraieul S sesordhatiBrsumuliagggus star
SRR -, RoqisionS R GiohdiivitR etria 9ls Hﬁhﬂ%ged@sﬁﬁﬁuoual? for 93 minutes.
Bi nchl nu | n APP/ P37 nmouse brain afier co

Qe nCHIB seegrement yray gerfogmed in the fiesk élonwgﬁmbe gther two monkeys

b R TR bbb BN FRSHE il o R RS ke TR Ol s

dldmimnttemdm a eubsequent measweinaiieT edimebetwemmcedioligand un_mttmn.ﬂwas

the tail n o rlms t,he ani
tudret 7 b PRt Bl SRR e i R v for
the eaple thadie exprvdeed 3 petoshttigjacted fadioastbipdostd 15
admnlstratlon (1 inG). In another type of experl nt

BE [meayirgmentiwas perforasdinang dnoxikey - ieftesile physiological

0
Wﬁﬁ?%ter R e, 51%4?2 PEIPts Blmelind ] O
mrabuferwats andi Ml":’qqcnffaér @]jlabqsl;edtcempoﬁdavf ﬂxc pzxmmt igeeptipromdhe

epmdshribsairen Wo PG » BuRLGioThwil SainGkEts Sk F s spepnas
Witk bigRGaRSuS tht 6PN datd ta.diqud‘.[tloﬁdhat 2RteliES I BYdRInCEIN taekktiveen

opti.m ze the inmag |ng]Eof bound ligand after .in_vivo

ﬁléh?ilﬁqﬂét%a‘%tl%lﬁ Wag £ & PR measegienis ysredparssediasualy By preqtingy

SRS RN Yok NSl Ten MRS i

thashf exmre(:ﬁﬂ mmges fd-ined porftaihing wexts-fwy-nallioa Ghmin)vahse of the tddld
%E‘?d‘#ﬁ dvvater Sections were then air dried in
6 fl M. Rinsed as well as uruinsed sections and
&im st andards wer e exposed to 25 pl aosphoi mage pl ates
(Fuji). Phosphoi mage plates were processed with a

f] 500 phosphoi rnager using BAS Reader
%ﬁ‘%ﬁ%ﬁﬁst udi es i n non-human primates The nonkey
Ehdrasteriytidd oBPetific BRAARSII N0l GOl Aubktitttdd heabsthieole
conpound of this 30 invention to [11C] 131B regarding

AeripativesstogkP smudoil Alwals FraBrPi ty, non-specific binding in
Epe%lﬁc]b%ldmng 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 [*FIJPTB 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-Iabeled heteroaryl substituted benzthiazole derivates of the

present invention were also conducted. Such resuits, from a typical competition study, are
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brai n, whol e body biodistribution, elimnation and

expl oration of regional differences in uptake. Five

brain PET nmeasurenents were performed in three nonkeys

"g‘ﬂg&[”“%&‘ﬁ hesia. In eaeh PET-neasurenent a Sicqideb@7/000068
ysiol'ogi cal phosphate buffer (pH = 7.4) solution

contai ning 52-55 MBq of eltEﬁr a [fig-labelled conpound

of this invention, or rigPl 5 was injected as a bol us

into a sum vein over a period of 5 seconds with

si mul taneous start of PET-data acqui sition.

éRamkpldizecitin Fignye 2. R1B ped 2| Gvisethy amino i dinrd-y il (Buishyothiarzol $201 (&

ARy n?'%’%“e”a%’ﬁ%‘e?rﬁéx%'%%m%?m@ﬁf»%?- 1Pl 1 ec
AR B0 Cu R e PURLG Ao TRESHAE L o bt

iFRMmY o e TR indihie of uMemﬁﬁpm(s-ﬁﬂﬂglm@@nﬁyﬂdm-s@u  eRSotiiagol-6-
in approx. 2 h. PET nmeasurenents were evaluated with

ol éexgaiple 32 torAfel-40 ﬁbula,cwas\meysﬂzl@ ps/avidept frem dbeiesoeiatiomai n

ex ed a | j ected radioactivity dose. Wole
Bg‘%m@ i@ggé‘f@ s performed in one nonkey. A

sterile physiol ogi cal phosphate buffer (pH = 7.4)

solution containing 51 MBq of [11ClP1B in the first
Tade Lrl€pdrabiaivedcdbf S 2 xtBplifisd campbings bitbe preseht fowrptinrihenfrun in

t§1he Dr ese Idj nvention in the is second measur enent, was
. JE&B_EEL’&&&E&K;—% ! % over a peri od of

HA@ X PET- dat a
acquisition that lasted fior 87 min. The tine between
radi ol i gand |n ect ns was 2 h.| PET neasurenents were
gdathoxg, P@%ﬁ %ﬁﬂ%reatlng | osar Maxi mumintensity
Wﬁ@ﬂ@@@?%ﬁmWﬁages of decay uncorrected data and al so
converting decay corrected i mages to pnes contai ning
parts-per-million (ppm values jof theltotal 20injected
radi oactivity. Biologicall Exanple | Characterization
6-(fn rhik wglipgs.of navel heteroaryl substituted
g;ﬁégf i@%@wghde¥P€%t|vec t 8 AD arffl ofd fibrils in
vitro 25 Specific bindning was [determ ned according to
the conpetitjon bipnding dassay described herein. The
determined 1C50's in the |conpetf on bi pding assays
éi5|ng [ 3H1PI B as radlofJgand) of 5 conpounds of the

oo

Gty Fetiti'oh are shdqwn g n Tabye 1. Results
AeiFleP-cabox@@iigi ni ng [ 3EI ] PI B versus i ncreasing
concentration of non-I|abgl ed conpounds) fromtypical
j j ts-are exenplified in Figure
: a simlar way, so gonpetiftion studies -with
%ﬁ(ﬂ%@v@ﬁﬁfﬁ@ﬂéﬂ)%‘ﬁ'ﬁﬁ&ubst ig utled ¢Renzt hi azol e
débpnzathiezol-&e! Actatepr esent |i nventj on were al so conduct ed.
Suchresults, fromatypical co tition study, are WO
2007/ 086800PCT/ SE2007/ 000068 110 exanplified in Figure
R-2-B14- k@ nyadiebrazin-1-y Hpyridin-3-yl} 8 -
2BSei-omktyb-apampy i di n-3-yi]-1, 3%%enzot hi azol -6-0l (a
novel conpound of the prgsent invention) both displaced
FNowthyt—=381t131=2-(6=
met hyl am no- pyri di n- 3-y1) - benzot hi azol - 6-0l (a
3H4abel ed congound of the present invention). The

ﬁ;\%‘% h%%rgm en?’ry S%ldSﬁ rnet hyl am no- pyri di n-3-y1) - benzot h
With referenee to figure 4, it can be seen that 2-[6-(methylamino)pyridin-3-yl)-1,3-

benzothiazol-6-o01 (example 27), a compound of the present invention, enters the rat brain
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5 ol (exanple 32) to Apl-40 fibrils, was reversible as
evident fromthe dissociation experinent exenplified in
Figure 3. Table 1. "Cris obtained of 5 exenplified
WonBhaWedse of the present invention when run ipridiRe@@odiss
etion binding assay. NAVE EXAMPLE 1050 (nM

5- (6- Met hoxy- 1, 3- benzot hi azqglj32- y1) - Nnet hyl pyri dl n- 2-am
ine 25 58 2[ 6-(Met hyl am no) py Odin-311]-1, 3-

benzot hi azol - B-o! 27 58 2-(6-Methoxypyriclin-3-yl1)-1, 3-
benzot hi azol e- 6- car boxam de 9 170 _
qzwblyowih\mmp;akpi\fpl@c aﬁl bo-of the) Ipy:ciiedl dese3t the 2-min time point, and clears

ramcﬁy %‘On 3 trl]l'lal% 4Rsue WI &?&u 38 minute brain concentration ratio of >15,
The results from the correponding experiment, run under the same settings but with PIB
instead of 2-[6-(methylamino)pyridin-3-yI}-1,3-benzothiazol-6-0l, is included for

comparison (Figure 4).

Biological Example 3

Binding to amyleid plaques in post-mortem human AD brains and trangenic mice
Postmorten brain tissue sections from AD brain and aged APP/PS1transgenic mice were
stained with [N-methyl-"H;]-2-(6-methylamino-pyridin-3-y1)-benzothiazol-6-ol (example
32). The APP/PS] mouse is a double transgenic model combining two human gene
mutations known to cause AD. In APP/PS] mouse brain sections and in human cortical’
sections, [N-methyl-"H;1-2-(6-methylamino-pyridin-3-y1)-benzothiazol-6-ol and [*HJPIB
labeled dense corc plaques. In both tissues, binding was attenuated by 1 pyM PIB. In
superficial gray matter regions of human cortieal sections, dense core plaque labeling in
gray matter was visible against a background of diffuse labeling. The diffuse labeling was
confined to gray matter regions whereas densc core plaque labeling could be seen outside

of the superficial gray regions.

[N-Methyl-"Hs]-2-(6-methylamino-pyridin-3-y1)-benzothiazol-6-0l and PH]PIB labeling
were quantified in gray and white matter regions of human cortical sections. Specific
binding was determined by subtracting binding in tissues co-cxposed to 1 uM PIB.
Analysis of these data showed that specific [N-mezhyl-"Hs]-2-(6-methylamino-pyridin-3-
yl)}-benzothiazol-6-0l binding levels in superficial gray layers of human cortex was
approximately 40% greater than binding observed with ["H]PIB (p = 0.0033,t=4.13;
Student’s t-test), This difference was attributed to the substantiaily reduced levels of
nonspecific binding obscrved in [N-metfyi-"Hs]-2-(6-methylamino-pyridin-3-yI)-
benzothiazol-6-ol labelcd tissues compared to those exposed to [PHIPIB. Further analysis
of labeling in superficial cortical laycrs of tissue treatcd with or without PIB revealed large
differenccs between [N-methyl-"Ha]-2-(6-methylamino-pyridin-3-yl)-benzothiazol-6-0] and
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176 N-{246- (4Met hyf pi perazi n-110pyri di n-5-y11-

1, 3-benzot hi azol - 6-yl }acetam de 15 186 Bi ol ogi cal
Examule 2 In vivo rat brain entry study Wth reference
W0 20d7@eesg0 4, it can be seen that PCT/SE2007/000068
246- (et hyl am no) pyri di n-3-y1] -1, 3- 15

benzot hi azol - 6- ol (exanple 2i4p, a conpound of the

present invention, enters the rat brain 111 quickly
with an uptake value oil %of the injected dose at the

2. M i me point, and clears rapidly fromrat brain

&Hﬁ%‘ i B o 014 RIS S0 PaCie PSBSCHFNInD (ematiat Hdr?-
b ine D R B 1076 TRRERE PP pesentive

éxﬁﬁgﬁ%ﬂ [0bnethyl-*Hs]-2-(6-methylamino-pyridin-3-yl)-benzothiazol-6-ol (right hand
2-[6- (et hyl am no) pyridin-3-yll-1, 3-benzot hi azol -6-al,
pigiencing FEIP R (left bandaidteres) bizkingef emaloid Plagies i nmhan AD brain

A R T AR
F/E.EP ge sections fromAL) brain and aged

Sltransgenic mice were 10 stained with
[ N-rneteryl-3H3] - 2-(6-nmet hylam no-pyridin-3-yl)-berzoth

iLazol - 6-ol iexan’pl e 32). The APP/PS1 nouse is a double
el conbining two human gene mutations
KRR o PERYAD BOAPERSHRTGES hr TR YUNEr BolpDus A kibiiSer H5h 1n

secti ons,
Fab met hyl - 31131- 2- (6- et hyl am no- pyri di n-3-y1) - benzot hi
azol -6-o0|l and [31-1]1.18 | abel ed dense_core plaques. In
‘Bastin vivp Sinding proneriis 9§ [ WASZAD: eenmpouad pithe pressrpigvention 15

BRI, Ton o BN P P R R P 6 Bt e
Méthbdzliga A8RicBSE nRuRAGEE Of) eBiihéieErolonBptddngs hublye

di ffuse | abeling was confined to gray matter regions
aunpdeiddls dense core pl aque | abeling could be seen

l%bcl)tng Iezgp%rigentt tﬂee insv%goeﬁrgﬁe%{igl of %E—ﬁngf)g\lmg'g ﬁirecﬂy compared with those
of PHJPIB: After administration, followed by decapitation 20 minutes thereafter, both
PH]AZAD and [*HJPIB labeled cortical structures (Figure 6), which based on their size

and distribution resemble the appearance of amyloid plaques labeled
immunohistochemically with amyloid-f§ antibodies (Kiunk et al. J. Neurosci. 2005, 25,
10598). Background binding levels (quantified in Figure 7), especially in white matter
tracts such as the corpus caliosum and anterior commissure, but also in regions composcd
primarily of gray matter such as the striatum were more heavily labelcd with [3H]PIB than
with [PH]AZAD in rinsed as well as in unrinsed tissue. In brain areas rich in gray matter
such as the striatum, nonspecific binding was gencrally lower than in white mattcr regions
for both compounds, and in unrinsed tissue, did not differ significantly between the
compounds. Howcver, while nonspecific binding was not significantly reduced in rinscd
tissues from mice given [PHJPIB 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 ["HJPIB binding was higher than that of [BH]AZAD
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20[ N- Met hy/ 21131- 2- ( 6- et hyl am no- pyri di n-3-y1) - benzot h
i azol -6-0ol and [31-11PIB | abeling were quantified in
gray and white matter regions of human cortica
WOehi7RBRo0 Speci fic binding was deterni ned by pcr/sE2007/000068
subtracting binding in tissues co-exposed to 1 JIM P18.
Anal ysis of these data showedsthat specific
W net hy1- 31-131- 2- (6- net hyl am no- pyri di n- 3-
y1) - benzot hi azol - 6. ol binding levels in superficial

| ayers of human_ cortex was 25 approxi mately 40%

£36 10F fiRgrropditien. itprdbaeors: erhilpitherin ¢ito- ringg B’a@ pnly marginaily

= 4.13: d Thi f
S50 s PR Penouins: el el fazan
1&@@9%&@&5 éhll@é\ﬂfj(ﬂgﬂn@ﬁ’ﬁﬁ{e\iﬁgmbﬁbn <0.0001; 4f=1,6 F=107.8). The
[ N-me met hyl'am no- pyrid y1)-

rbim:nzfdh’ éncmmmll pléquel laﬁehhgﬂﬂmﬂﬁﬂbyﬂml eaouimmmﬂf ledgwrletl fadeth
11P1B. F

SBES R b AZAD oh saedtagin pections e é%'a% e Pl w Th or

KyieRbCxpktiief A Aith thE oo I THERE B AEhUBERr PryazaD

A timeEedint6 reddvanitd [“G:]LEET ﬁ'ﬁﬂélﬂg?? Ahammogrms llasttRing T HArAD

bi ndi ng corgpar ed to nonspecific binding
hipdipg inAHRYRS 13r49pgenic mousce brain sections 20, 40 and 80 minutes after

- ' b t.h | - 78:1
it A s e D00 it deg il 1budh
ritised W5/t dB¥fent exposure intervals (figure 10) showed that CH]AZAD binding

-2- (6-net hyl am no- pyri di n-3-y1l) - beozot hi azol -6-01

wasibeghest bamunpmms enediclingrisuply that Il wesk tbatelyndpiqsiabla aftes §0

el o BB on Tab A sdeiog R Fu AT BePual g Plfos

t@ﬂapfaﬂﬁ)ﬁtﬁl)mty level? %Sﬁlﬁqderﬁé: Bir bR wore SR t6 ﬁi‘ov@éaa@éaﬁuré of
Bi ndi ng of "ri TJAZAD i n AP | PS1 Mouse Brain after

rCnsyecifio dhbabing (figaterld).i Dwo-dway BNON & of T radicaeiivity lovaigiatng
RS Shhab s Rl GRS B oo o
e 8L ARG Kol B 0L 0T A 212

over produce hunen anyloid-p. In one experinent the in
Vi vo pr operti es of [311] AZAD were directly conpared
5[3H PIB: After administration, followed
lg% gl gﬁFLtatl n 20 mnutes thereafter, both [311] AZAD
1& T‘ o gop eﬂ’el ed corti cal structures (Figure 6),
T thie QAR A1 R bRl fadRhatfith fétetls mdmbln%m;a of 8 ¢ighildem ke

appear ance of anyloid plaques | abel ed
tam’tmm Eorgefeeanieretiolizands e.e iy Chaclormidasthe frantionof fheitotalk

ierE gtoead B PRty fe R iR GRS g mig BBt Pgve 1:2%.
Wit A2 ABrhbi8ly ehfeRdaliRaif WA hR Sxgiditre GRS BbiSut ¢ 04 SR Aftdted

anferior cofmm ssure, but also in regions conposed
Ipdlpmlt}' (Figire §2)aBramunteie of | éﬁ]ﬁez;m lpeaksd iri the finst mémde aiter

e plpa it £ A et il e il e paichttion oF

llcqnzm tﬁér@éfte?ﬁééliﬁéd &Hﬁlﬂr Rh {dRr Sdbtifalbs zﬂ%ﬂﬁtﬂﬁ%& fd t'cipB

i nding was generally [ ower than in white mat
at el tinepolis. Maltuebﬁlacbuﬁmamﬂsbmémgi sitas, e anmpbebbl&qms,limthe
di ot d| ffer. significantly, bet en the COI’TpOLiH
prkejiin this BTG &P CPEPEIsARP tween | CJAZAD and

P bt AP M

tpfteke i th¥s dxbériment is, however, illustrative of and reflects unspecific binding (F1gu1-e
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rinse procedure did reduce nonspecific 1311j AZAD

bi ndi ng by 78.5% (Ligand x Rinse interaction: p<0.0001;
df =1,6; F=72.72). In white nmatter regions, exenplified
Wy 206vs@0o cor pus cal | osum nonspeci fic [ 311] Padr/oixehiooemss
was hi gher than that of [311] AZAD 113 regardl ess of
rinse condition. Furthernorgjgawhile the in vitro rinse
was only marginally effective in corpus callosumfrom
mce given CHRIB, it dramaticall y reduced [ 31-1j AZAD
Ievels |n co us callosumrgllg X rinse interaction:

esg findingosnopyrt e GJAZAD anters breindiseusiin atimates
aﬁ& ﬁa% L

NI e

rﬂé@n@emwmrmeﬁbwcﬁ aﬁlylofd SIEEREAVENP 85 dy T mbAGHSRA:

the tinmecourse of the uptiake and cl earance of [311] AZAD
peafortriedvpinivertigate ahd eomytare the pdripﬁﬂ:al:tﬁﬂtlbum!yn ang elintination routes of

(AR e LEHRR, 4o i Beos e s, S o Bhartnery
SR L RS Ol A ARG RPR el b Bechion

hbirsieadatinistrdtion) modt ofthp exlivaetivityt veds\ edabizddfin Gierbdadlitr) and

shovved that [3l1] AZAD bi ndi ng was hi ghest at 20 m nutes
M%%lﬁ lafigmyin qthep argans,egelupsy erbpnejmamev.atise/ery

l%t ?bﬁf B e BRI 0 S aflpaiol 4 ) Bgpogion

ak Ssthpaed tb\{llcwmemsérdsmsmuaw@a fay 6@ able e ditivn wag

ared to provide a neasure of nonspecific |abeling
[?Cﬂ@@i@ 11). Two-way ANOVA of total radioactivity
| evel s at 15 different exposure intervals showed that
| evel s decreased significantly as the duration of
exposure increased (main effect of exposure duration,
p- 0. 0063; df=2,6; F-13.26) Biological Exanple 5 PET
Bﬂﬂﬁﬁgg@mmuﬁﬂuﬂkm;_o The tinme coursc of total brain

radi oactivity reflects the availability of the Iigand

Hhor doA P e ARy oo Gcis TS VEBL o A fopgentation of
nbﬁ@dbe@afcbmp&mp (’%?g%'bhpbﬁh ’=§1@fﬂaé ﬁe&n@ﬁ%ﬁ@nt@ﬁzﬁel 7.54-
- mn is usual oly?ub ove 1-2% VI CAZAD rapidly entered

(m@vhmemapstrtden -&¥H @lzwa@z@ltﬁmlt [en. ig%tmngleeﬁa{ﬁ mejoartl e

pea b b\ﬂ):w% 4%%@1%@%@3&1’%% f‘ﬁljrﬁljﬁect |&“k%§m“dmg

asaaypasm ng that of [11CJ]PIB at this early tinme point.
Brain concentration of [11gAZAD thereafter declined
rapidly with | ower concentrations as conpared to

p:O‘

. FibdreBl ABivity (“% Aetivity™) of remaining [N-methyl-"Hs]-2-(6-methylemino-pyridin-

3-y1)-benzothiazol-6-ol (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 eompetition binding

assay.

Figure 3. Example of 2 dissociation experiment: Dissociation of [N-methyl-"Hs]-2-(6-
methylamino-pyridin-3-yl)-benzothiazol-6-0l (example 32) from Af1-40 fibrils over time.
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at all time points. Because of |ack of specific binding
sites, i.e. anyloid plaques, in the studi ed nonkeys in
this exanple, no conparison could be nade between [|

wE&béasisand { 11gPTEl with regard to their in pd1yE2007/000068

bi ndi ng characteristics to such plaques. The brain 30
uptake in this experiment isjjshowever, illustrative of
and reflects unspecific binding (Figure 114 13). Taken
toget her, these findings support that [11C] AZAD enters
brain tissue in primates and has significantly | ower
Eiguysck Birdin atd pldimajecansentuatipreat 2cind 30 i@ s:dwBi. wtadtninigration in

BRaidnd Soogh gt ‘é‘%@ym%[@gﬂfﬁ%%%%%%ﬁﬁéﬁsmwb&d

16WeEStdng &i38) an shd4Qution and
de |m%jlr;1 |og) routgs of E‘e Cw éﬂ’ TTCIPT18. As can
be seen in Figure 14 and 15, the tmo l'i gands have
simlar elimnation routes consisting of urinary

Bigered. Examalg @f H@M%P@&P%St BARB {1 yAnanibr#ip tissug geation (upper)

FRTRRPSY Rlh Ben TRE coBeo MR P BE Bb i B

AtRPEmAHoIRMRin-§yD-behibifzoR5-0P GIPALNRE H1RY% n!}ﬁﬁn&’@fﬂi f3¥ént
[11%]Azoﬂadmfgst gr elim nat?([)g%)and | owe ¥ © bRMén

mtspestiomiforstaining. (e doserted melslshowssha binding i m the presampaofeldyM
]%1% [11C] PIB. These results indicate a favourable

di ati on safety of {"Cl AZAD. Brief description of the
fiKtires 15 Figure 1. Activity ("/0 Activity") of
remai ni ng [ 31-1] PI B versus increasing concentration of
Fignrd @thmmuumﬁﬁg lokopling afierun oty administretiqr ef{EAPIB (left

' nvenxﬂn%ﬁql{lﬁ%%ﬁé Fi i FiSirop) o brain sestinsgrotn APB/RSY.rige. (g brain
%en%“st MLyt BB Mbbted otinced flower pictupes) |

25]) in the conpetition bindlng 20assay Fi gure 2.

Activit Y% Activity") remai ni
Figuye:T. réwnyhﬁhxsforzpfmowﬁm@mﬁﬁ §1D§94g|b@th¢3lﬁ§’lﬁomz ot h

E%@%A@b%o AR Fecléh bR AR E T A0 SRR Rl

ff. i nvention (triangle:
46-(nethy|araino)pyridin-3-

Figure 8. Cortical plaque-load analysis. Data are expressed as a ratio of the cortieal
[PH]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 "H]AZAD adminisiration iz vivo.

Figure 10. Quantitative comparison of cortical plaque labcling with [*HJAZAD after

different cxposure intervals in sections rinsed i vitro.

Figure 11, Analysis of total radioactivity levels in rinsed and unrinsed sections collected

from animals exposed ir vive to PHJAZAD for 20, 40 or 80 minutes.
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15

25 yl1] -1, 3-benzot hi azol - 6-ol {exanple 27]), and KB
(squares) in the eonpetition binding assay. Figure 3.
Exanpl e of a di ssociation experinent: Dissociation of
Wh-zoevosysbe 3H3] - 2- (6- PCT/SE2007/000068
met hyl am no- pyri di n- 3-y1) - benzot hi azol - 6- ol (exanple

32) fromAl3 1-40 fibrils ovwgg tinme. 115 Figure 4.

Brain and plasma concentration at 2 and 30 m nutes

after i.v. admnistration in rat of FIB (upper graph
"A"), and

FZgIB‘e (&etime tanise of {ryiniugiake ih—I;ldr]kegl bidirbefter adthinistrationtofo 1

LSt bl e R RRUETRL e e e ncyniivicn
ﬁg}y(g,phg éﬁmggs@ﬂ ost naortem i n human brain tissue

sectlon (uppe nd APP/PS1 mce brain slice (lower),
using [311]1'I1B (left) and [ N-ni et hyl- 3H31- 2- (6-

met hyl am no- pyri di n-3-y1)-benzot hi azal -6-ol (right), a
Figreil3 deplpaoededPET inagss @ﬁ@maﬂvmmgwe ﬁt%mnuﬂeﬁ)rs rmug

n he inserte an sh bi nagi e
G Blloh de o RS G bptBie Brg Mt lar i (AzAD and
[ﬂbngtratlng | abel ing after |n vi vo adm ni stration of
[31.1]PIB (left pictures) and [311] AZAD (ri ght
pictures) in brain sections from APP/ PS1 nice The

eGPl B8 i B A BB S A58

A g s B

[aRPIB, deC@AZ&Ehatter regions (Striatun. Flgure 8.
Cortical plaque-load analysis. Data are expressed as a
ratio of the cortical 20 [311]. AZAD pl aque | abel i ng

e S e i e
diménsiumald lefestiliqoa anterior G cﬁTPM-pamM@ecm @os¢ nsgesfdeedy

[311] AZAD admi nistration in vivo. Figure 10

corregted €aia)i \pemelB Ml 'ssrotey pags per r@léluonmfam@réed Gasgaciyjty) dose
di fferent exposure intervals in

ngg‘?ﬁegﬁe f\lzcﬁn ce&&{@r tro. Figure 11. Analysis of total

radi oactivity levels in rinsed and unrinsed sections

collected fromaninmals exposed in vivo to [3fl]AZAD for

20, 40 or 80 m nutes.
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116 Figure 12. Time course of brain uptake in nonkey
brain after adm nistration of illgAZAD and [II1CIPIB (MX
nmeans nonkeyX, where X is an integer each individua
nmonkey has been assigned). Figure 13. Col our-coded PET
i mages (summation images, 9-93 m nutes) show ng
di stribution of radloact|V|lk7| n nonkey brain after
dm nistration of [IlC] AZAD and Figure 14. Col our coded
T i mages show ng radi oactivity exposure in nonkey
mhole 10 body (coronal naxinun1intensity proj ecti ons,
ecay uncorrected data) after injection of a: [ne]Ps,
1A fts}mI[OM@:]?AéAMeﬂmyum)m@dnsﬁdb]rbﬁﬁemthlémlnﬁ-ol[ 11C] PI B
and [ 11CJAZAD in nonkey whol e body (three-di nensional,
| eft-oblique anterior view of parts-per-mllion
HO. njgcted dose_imges, decay 15 corrected data). "ppm
rts per mllion of injected
per voxel (decay corrected data).
T7#C aNns 1, conpound
2[ 6- (Met hyl am no) pyridin-3-y11-1, 3-benzot hi azol - 6-01 HO
whergih enephmerteofhe ptoms ineptidnallye detsctebledsstomnal | y a

b |
os o SRS 308 ek REULRe S E Sap 335 a@iop Sotuats of 2 splythersofy

a salt thereof.

Clai

2. A compound according to claim 1, wherein one to three of the atoms represent a detectable
isotope selected from *H, "’F and *C, or wherein one of the atoms is a detectable isotope

selccted from '*F, ''C and "C.

3. A compound according to claim 1, wherein one or more of the atoms is a radiolabeled atom

selected from *H, Y*F, F, iC, B¢, ¢, PBr, ™Br, 2L 21, %] and Pl

4. A compound according to claim 3, wherein said radiolabeled atom is selected from °F and
11
C.

5. A compound 5-(6-{[ferf-Butyl(dimethyl)silylJoxy}-1,3-benzothiazol-2-y)pyridin-2-amine

S

Dt

O S —
T~

6. Use of the compound according to claim 5 as synthetic precursor in a process of
preparation of a labeled eompound according to any one of claims 1 to 4, wherein one of the

atoms is a detectable isotope selected from 'C.

7. A pharmaceutical composition comprising a compound according to any one of ¢laims 1 to

4, together with a pharmaceutically acceptable carrier.



2. A compound according to claim1, wherein one to
three of the atons represent a detectabl e isotope

sel ected from 3H, 19F and 13C, or wherein one of the
atons is a detectable isotope selected from 18F, and
14e. 3. A conpound according to claim11, wherein one
or nore of the atons is a r&diol abel ed at om sel ect ed

. l.e,. | & .14- " " . .
5. & fffhciifle) lhporion el b Magifnf ablPl opg s, cdifng radi-
labelagh@irionnd atcdrdiag todmhmlced cRimiM te4 sefabireddtt & pharkRteaaially
Ile. 5. A conpound
acceptableseartieter t - But y1( di et hyGsi | yl | oxy} - 1, 3- benzot hi azol - 2
-yl ) pyridi n-2-am ne 6. Use of the conpound according
to claim5 as synthetic precursor in a process of
9. A @ngpandbs afirel if ahpbsd efttl€nayddoneedn thedghyt 0 any one
of clainms 1 to 4, wherein one of the atons is a
det ect abl e i sotope selected from11C. 7. A
phar maceuti cal conposition conprising a conpound
according to any one of clains 1 to 4, together with a
pharmaceutically acceptable carrier. 118 8. A
phar maceuti cal composition for in vivo i magi ng of
anyl oi d deposits, conprising a radio-|abel ed conpound
according to any one of clains 1 to 4, together with a
pharmaceutically acceptable carrier. 9. A conpound as
defined in any one of clainms Ito 4 for use in therapy.



