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Pyrrol opyridine derivatives and their use as BACE
inhibitors. The present invention relates to novel
wa@oopoeyds, their pharnmaceutical conpositions. PETISE2008/050563
5addition, the present invention relates to
t herapeutic nmethods for the treatnent and/or
prevention of Al3-rel ated pathol ogi es such as Downs
syndrone and -anyl oi d angi opat hy, such as but not
| iBvireed apy wietigly aemimd toive i gdtaniy, s eb tBAGE
cemdlidsltdmenor r hage, di sorders associated with
cognitive inpairnent, such as but not limted to M
("mld cognitive inpairnment”), Alzheinmer D sease,
nenDry | oss, attention deficit synptons 10 associ at ed

th Alzhelner di sease,, neur odegenerati on associ at ed
The R SAL R it 040" A PR HIeSd R a5 HArErH pgp tions. In
addifiGh, Y8U RgsAe R BhtiGh Rfatd¥ ¥ Btbr}RIGHhRIhAY @orQEtgﬁ%ﬁl@ﬁﬂ M@/or
or|g|n pre-senile denentia, senile denentia and
pregtemtemt dfzA fazdased patbelogics budbas Davesysdidnsead @-amyloid angiopathy,

o THER e B GPGRTBordiin® R RERE bpmprinace,

d1sQfd@t$Ri%de@d WwilB eb% 1tle@1nm@m@ﬁplsa&ﬁ@ % par lidt&l to MCI (“mild
pr ot ei nases that have -secretase activity (Hussain et

cogflitive ipgpggmepy”p, Adgheiger Dgs@@sg@’., mymgneloss, gftentiogglpiickisypptoms
S r
assS%mteﬂ Qxﬁgh V\%ﬁlﬁg nféﬁ gls ?st%efr?% ger?érat}%nlaggg ted \%ﬁﬁ d?ﬁtegs%g sﬁc% as
Alzlﬁﬁﬁér,dlﬁeiesoﬁdeh&nﬁ&’ﬁlc(ﬂc’@@gddeﬁhgenﬁﬁb}iﬂ’Exe(dBA%)lat(MdSisgefneratwe
et. al 1999) or me psi n- ﬁ%n et al. 8
origiRpregigails drmintia sl Prﬁgn% aﬁld Bientig assegiaterl e Paﬂrkmson s

O g B S P R EREL IR R o) ™

identification of human honol ogs from public databases

B f redlc ed C. .elegans proteins (Yan et al. 1999) and

—ﬂ§$ﬁ§£ﬁ¢Lé@¥m¥$£#§ an inhibitor to purify the protein

Se&errﬁ[lg V@[c@hpﬁécﬁlﬂah%l%d alp art%i%gﬁ%temgwésthatfh'ayéﬁ -secretase

groups enploying three different experinental

actapiyr(blastaeset2bl EWHX birt dfteah 2608 iYlah eital, dQ92xf SitlmectsaEnd 999 and
enzy maki a strang se tha ACE is al3

VasEetadd9) Mmpscatiateds Aise bnoan Wétuﬁa%smﬂ (Yan et. al, 1999),

e ST OSSP ACETIALE B B gy it
20080 9 WA 8/7£s 10400968¢ BURBH2 nﬁﬁbﬁ&f@iﬁeruﬂﬁ@zﬂ/aj)ﬁﬂﬁ@hes ‘such as EST
01/ 23533, . \W0047 00/ 58479, WO0Q/ 69262,
a3 POURRS VR Fb 6L TURPE S8 IogiE (Gosae dl. 1999):
idedRR&P4 27 ﬁﬁﬁghe%%%@f&ﬁpﬁ%c a@8ARE Bf p @ﬁ@%dr@%l%ﬁns proteins
optimum activity at pH .0 (Vassar et al
(Yame all. sl 9PRharisi firadly weikiking abynlgblmrda purifyelpe pmt¢1n o} h@n@ brain

It h
L SSBSES i S SR s st
leday HIRPIUBSIM &1k BRIhB shas cRS Y hlakinddad ek c84RIBAEE is a B-

peptides (Lin et al, 2000). BACE is a nmenbrane bound
seargipss. Mantiones #lse patle psths patchielsticragute SWO9S/49889.i B 7 720, U.S.

PafEE, SPREIEY TR RS FPRRPERCHE Y RIIHET 000 Bkt "

WQAS/S EXCEERSES 780 inownae@I W6 0ee3s3¥aredod m18ewdTtR/58479,
rate-limtin step in the productlon of

WQR/PBI6E. WPl @663 ( WJO01YQ0663, YR §s3181268peci al i nt er est
in the pathology of Al zheinmer's disease, and in the
devel opnent of drugs as a treatnment for Al zheiner's

BAdiB@as thund fo Be opemintlikt skpapicqiretcinases thcheati®y @izyme consisting of
constituent of the. brain plagues which

the Yk CHabTIE dgma) 3 HanHarmarans dUmue %f%ea sl bopeplagpic
al, 1999). Al13 is a 39-42 residue peptide forned by
the specific cleavage of a class | transnenbrane
protein called APP, or anyloid precursor protein.
Al3-secretase activity cleaves this protein between
resi dues 15 N®t671 and Asp672 (nunberlng of 770aa

L Y AN NN\ o o e Y |
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20 and is believed to be the nost comon form of
denentia Al zheiner's disease is a progressive denentia
WO nooto2dh1 massi ve deposits of aggregated prot ePOIT/SE2008/050563
br eakdown products - anyloid plaques and
neurofibrillary tangles accwrwulate in the brain. The
anyl oi d pl aques are thought to be responsible for the
nmental decline seen in Al zheiner's patients. 25The
keli oD, - i ! i i .
dorpbf B AL o B R o B B, G e BT R2CARES Biibited
westidy bgt standardaspsdn ithibisordhwtas pefpeamndsha geeaieyn thadthe catalytic
greater problem ]n addjtion to this, there is a.
dorfaisyint (heitRRSTP & RER RhBXoR s a8 LW HORRAGHIE pupstrate
pefﬁﬁ%%ﬂ‘lﬁ 'eYéldQ'@(jO; ROISERSI HnbiGe HouURI t? @PE}%‘[&R MhRfs s@ﬁﬁ’lesized
kno as the Swedish nutation (1n wh %h he nmutate
as ApRtifldy agiva pcomgyderaalliyabumdamiyeck psashst indtran flissue3 0t is thought

BACE) have a ch greater chance of, K devel opjn ,.and .
(0 TP A RT DTG v A FoP s 8 T G i hE sp in

. - r .

et liesi3R AP 68 ALY BRI n s DR bfinlosy of
AlARr &l s, andonthe duenidpryent ol erus ias a aestmeat Bir AdAGIimer’s
. heed for devel oping a conmpound that can be used in a
disgdsgphyl acti ¢ fashion for these individuals. The gene

encodi ng APP is found on chronosone 21, which is also

t he chronosone found 5 as an extra copy in Down's
ARy radrybord-3-ovei’ & thy mejoo rengiaidneof the beandl plaquascghich ere

Al zhei mer' s disease at an early age, with alnmost all
charperestigpé Aldwineray disesse dIeSEeer Aplal PRk B & 3Pyigdesidue

. ef i S i .t

RO YA Bl 020 AU Qo
ampRiid Rt Ersoitbehh. | BRdecrétascorak X Plegesithil peiteifBRtvaded residues

therefore to increased | evels of APP causing the high
Math 8 vealdekspé 7 nuaibene g we 7 7@padsoferns ef ABEkerfoim thehNderminus of AB.

» BROHL AR o R B S EAT SRS R HEE s o
theSAMPERRL, patients. Drugs that reduce or block BACE

activity should therefore reduce A levels and | evels
of fragnents of Ain the brain, or el sewhere where A

M PR AR Bk R ea e W oS B sh Sy gy
and®fs bRIORK t6BE b 188st cHMBIovi (B de8aREdtia0 M I Heife©f discase is a

fragments thereof (Yankner, 1996; De Strooper and
progesspige damogia in gAweh mgssiveedoppyiseolaagicaed petain benaliderat products

: V . . and/ .
05 DR R SRR Bl TS 85 R B2 9
plagyssdir@ tiduglitdo be ampbmiisle anghophiay decdivie BeedsSin BULhan@tr’s patients.

limted to cerebral anyl oid angi opathy, hereditary

20cerebral henorrhage, disorders associated with

L . o . i ted .
T R o 8RR AL o PHE B ool e s W agine
poprdatamyofltiesdgvehiptd mtorldnnatedse ithis gisngse besorassogicattieghd greater
i th zhei ner di sease, peur.aodegeneration, associ at ed

proffeen, (€85 dieiRas g DRUARG udiutes Sdedenid
corlsBGlell A8y ARIMRAGAIRpQkeRink el ¥R BEUINATatiBNdr APOKREH AL VR

origin, pre-senile denentia, senile denentia and
Swedisle ntuitatioad gowhigh du mirtated 2604 foking 8 sangdetilde amproved substrate for

ressive, supranucl ear. pal sy or.cortical -basal . .

B aOdRET TEn ARG Y B L AL G pr B o t an

eaﬂg‘%gt@w}d US®, 2015, o84and USRS, 87DR %éiﬁﬂirﬁﬂé tdyarspeHi®tdden@
ACE t hrough i nhibitors such as the conpounds provi ded
herein. 30The therapeutic potential of inhibiting the
deposition of A has notivated many groups to isolate
and characterize secretase enzynes and to identify
their potential inhibitors (see, e.g., W01/ 23533 A2,
EP0855444, W00/ 17369, WO00/58479, WO00/47618, WD
2009/ 022961PCT/ SE2008/ 050563 4 W00/ 77030, W01/ 00665,

NAMINA T NN VAN A | ASNPNE™ 7~ WY V.YV L 1A= N AN A NN
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W02/ 02518, W02/ 02520, W02/ 14264, W05/ 058311,

W05/ 097767, W06/ 041404, WO06/ 041405, W06/ 0065204,
woBGBHOREH277, US2006287294, 5 W06/ 138265, PCT/SE2008/050563

US20050282826, US20050282825, US20060281729,

W06/ 138217, W06/ 138230, WO6/138264, W06/ 138265,

W06/ 138266, W06/ 099379, W06/ 076284, US20070004786,

UsS20070004730, W07/011833, W07/011810,

C . 1NJS2007 7l :

co e e Ao A e e P G Rtopine o
corpp@pdrthatean bonpalried prepHyletip édshivhi fat thesthinbividuai. known

in the art, e.g. inproved potency. D sclosure of the

i nvention Provided herein are novel conpounds that
Th@%@he%tcbd’lﬁ% BAGE kRNt @ SinoshiéS 1, WRicAN€aRS BRThrdR&ome found

the invention, there is provided conpounds of
as gt exietaeprlin Powmislsgndrome HENwin'siyedoinre [20Rhts tgdge heqtired

fromaryl and heteroaryl. erein,said aryl or )
AR sS Y 5T ARy RO aE e b o eapshgvine
AlZRim@nd 186105 EDFhndd &t la]. OT99ASt BhIQR! thbugl t@®BE L@l thy extra

fused mi?ﬂﬁg 4,g%@®%?(n' 7 neanred cyclo%lkyl,

comytfl tb@AIP B I'gfne Bhll’lﬁ éll él%ﬁ:}%ﬂems, @h@b Fl’ea‘_dg tq @YW)@I'@S]:@? @If iAé)P and
el TR GRS BLAERR A ENE i PR BT Singrgs discase

sechh 8¢ FehulldtRM Ay, iAIEit6e e BAI boul MBE L& if déddicy |
or heteroaryl is optionally substituted with one or
AlzhgirecriRaypaprihalpgy i lhowmis dyrdrgme pati¢és. er oaryl is
optionally fused with a 4, 5, 6 or 7 nenbered
cycl oal kyl, cycl oal kenyl or heterocyclyl group to form

Dridgs th9 rd@28/00 BRIL BALTH ER098hOHAMR3ordrc8Y& AF 1dvieRGANd levels of
system wherein said bicyclic ring systemis

fragpeito nBABYN Shetimtiing ot debwhictdwlere Ady omrfrreencRt; th&8of deposit, and thus

slolt\:ggg B{?—Egﬁ%y %1%;1'08 tlg%ef&rm% g'@h a@'ro E%ﬂr%%{]g ‘or ocﬁ{gf maladies

SR R AL S B o s s

19911 Boel K s 100R RE¢ arcinfatiy GOONMRERDT BTy 6aiyiiOONRERGS a
e RS Rl R O O AT N o
R A e S BN ) B e
cerplraDigma@ehiagy] diRB(S0 23sReiated OO theergiit Ve SDRYINRBIRGsuUch as but not

lm%%@oi*@l((&?% ggRgsn%g%e %%]%%%gg’é,%é%1%%? B?Sease, memory loss, attention

defRat SatporthNREOSAR) NRERSIzhEmep alskasd NRREER Bfration associated with
0C2 “6al kyl NR5(S0) R6, OCL_6al kyl SO02R5, Co_6al kyl SO2RS,

disegsebaickyib odrisimey digapk g deneptip fokehiyg denegntig ol gyixgd vascular and
deg%ﬁet%ﬁlfg X&é}ﬁrﬁg%gﬂli?ea&&énﬁa, senile dementia and dementia associated with

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

It would therefore be useful to inhibit the deposition of A3 and portions thereof by
inhibiting BACE through inhibitors such as the compounds provided herein.

The therapeutic potential of inhibiting the deposition of A has motivated many groups to
isolate and characterize secretase enzymes and to identify their potential inhibitors (see,

e.g., WO01/23533 A2, EP0855444, WO00/17369, WO00/58479, WO00/47618,
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Co_6al ky1C3_6cycl oal kenyl , Co_6al ky1C6cycl oal kynyl ,

Co_6al kyl aryl, Co_6al kyl heteroaryl,
wa 2@o/08mbkyl het erocycl yl and 0C2_6al kyl het er ocpct/gk2008/050563

wherein said G _6al kyl, C2_6al kenyl, C2_6al kynyl,

Co_o6al ky1C3_6cycl oal kyl , Co_gal ky1C3_6cycl oal kenyl ,

Co_6al kyl1Cécycl oal kynyl, Co_6al kyl aryl,

Co_6al kyl heteroaryl, Co_6al kyl heter ocycl yl or

lnk y

ST IRAIRSY O 0 APRIEEs SRR 6 08 b oo
USer4bgteross, 921, g@bm&s 21’[&)23159“@112/@25@5] WO02462X5 004 WIO)(H/OQ.S 12,

wa &35, SRR Bl v B LA R 2T,
w@@@ﬁﬁdohew@%yo‘ﬁhués WOR6RVES R, Mﬁo@@b(bm@b' YJS>2<0062§7294

substituted with one or nmore A’ Wi or N
WOO6/Y382653J 820(]&02&&65@820@50@Bb&ﬂSd@&O@ﬁﬂ%WﬂQn WOOGEHIB2A 7,

w0 fReh R84 volgAatss H6W RS Y DR ang

WEVED 284, USNTT0804788, stWmdMéoam)@/oM%BdWZ)(ﬁr/@ano
Wand X are C WO 2009/ 022961PCT/ SE2008/ 050563 X

USQHWOW%E GS2807IRBINWROEAGOB2are C, Y is N W
Y and Z are C, Xis N X, Yand Z are C, W N,
5m s0,1,20r3; R4 is independently selected from
Théabrap&imds 6f the @resSiiSnvédbbh sh&kBendbizid pkdpettfh.compared to the
0Cl_6al kyl CN, Co_6al kyl OR5, 0C2_6al kyl OR5,
potentifg anhibitquRirevn Hithe g 1%y INRERET potency.
0C2_6al kyl 0C2_6al kyl NR5R6, Co_6al ky1CORRS5,
0Cl1_6al ky1CO2R5 C0_6alky1CONRSR6
Disclosure of the invention

Provided herein are novel compounds that are active BACE inhibitors. Thus, in one aspect

of the invention, there is provided compounds of structural formula I:

(R

wherein

R' is selected from aryl and heteroaryl, wherein said aryl or heteroaryl is optionally
substituted with one or more R”; and wherein said aryl or heteroaryl is optionally fused
with a4, 5, 6 or 7 membered cycloalkyl, cycloalkenyl or heterocyclyl group to form a
bicyclic ring system, wherein said bicyclic ring system is optionally substituted with one or

more R4;

R’ is selected from aryl and heteroaryl, wherein said aryl or heteroaryl is optionally
substituted with one or more R”; and wherein said aryl or heteroaryl is optionally fused

with a4, 5, 6 or 7 membered cycloalkyl, cycloalkenyl or heterocyclyl group to form a
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10 0Cl1_6alkyl1CONR5R6, 0C2_6al kyl NR5( CO) R6,

Co_6al kyl NR5( CO) R6, 0(CO NR5R6, NR5( CO)OR6,
WORBHOCIOBRSR6, 0( CO) OR5, 0(CO R5, Co_6al kyl CORBCT/SE2008/050563

OCi _6al kyl COR5, NR5(C0) (CO R5, NR5(C0) (CO) NR5R6,

Co_6al kyl SR5, Co_6al kyl ( S02)\NR5RG,

0C1_6al kyl NR5( S02) R6, 0CO_6al kyl ( S02) NR5R6,

Co_6al kyl (SO NR5R6, 0C1_6al kyl ( SO NR5RS,

iR ALY AR 05, G KK DR MRSt wih onco

mo€R*;6al kyl 502R5, Co_6al kyl SO2R5, Co_6al kyl SOR5,
c 6a| kyl, C2_6al kenyl, C2_6al kynyl,
Co 6a|ky1C3 6cyc|oalky| Co 6a|ky1C3 6cycl oal kenyl ,
R’ ﬁqn@%ehaélﬁg%&h@a'fmyélo%a &OnfRl iy 6alk§;11CN OC4qalkylCN,

t er oar yI het er ocycl
Co-00RYIOR’ k@Ch@ﬂbﬂ@By,dIo)ehl,kyleé Rej ACs ally ISR’ B! Kyl |

o B R o, B R R S fonne

(ole Qﬁﬁ;ﬂ@@wwewg oarANRE (@)RO C@%@ﬁdymw(@t%m qy(@omww
tlonaoJ SubStItléted Wltl'g one orf_nore
NROTR, MR PR AHQIAaDGO b1 61050 O calkyICOR’.

¢ fus ts 6l
NS QIR P CEPUTPIRE K iR R S iBee Py
OCGLALPINRI (SOHRT, DD, 6aml(soz)n\n{fg s%séh&wmmg rRhe
bi C¥C|IC ring %ystem s optionally subst |tuted5
OCond kSR RA; CoalIRgO892RB elCectlbn!SOsBm GryaikyER (SO )NR R,

Co- %k)gﬁhéslo&g 60€al h§ kyl(S%ﬁ?qg)ké@%{égoécygo 53 leSr%/zF

Co. %12563‘3&/,1@656&@1 dalskyepil, cgau@aymmlwm scycloalkyl,

Co- éik;@é %9&@@%&3 a@%é{l@?ﬁ@ggﬂ Y16 p%%a%é C@aﬂ@ﬁ@rﬂowl

kylR I | b, Ikyl, Ikenyl
Cofgky LI arGOCANY bichn SRUEL MR said Grsallyl, Copalkeny

ynyl
Co- @@kytemﬁléklvasytyclmkﬁaﬂ?d@ﬁlhy&mcmdoaylkenyrl CosalkylCecycloalkynyl,

S e A e R o o A
optichaf¢kesstiaded mm)hef 6F MORIR AnchdGihBéah Kﬁﬂz of ﬁzqﬁcﬁbiﬂaﬂydryl or

C2- 6al kynyl , Co_6al kyl OR7, Co6al ky1C3- 6cycl oal ky
heteypapd lgr@lpeslaadowpaana%bfrfwed wbh 841 kyrasicyemperics nglpalkyl

ev ERAMEN Rishers T PO BPLTRIHUL gt Wt isaply e
sys(éhi &aiﬁﬁy)hally@rbstﬁa’[eldeﬂw oncGenb@t ky nyl ,
C0- 6al ky1C3-6¢cycl oal kyl, Co_6al kylC3_6c¢cycl oal kenyl
W 5&o8RF ky106cycl oal kynyl CO0- 6al kyl aryl ,
Xig:@(ga}h,kyl het eroaryl or C_o 6al kyl het er ocycl ylis
optionally substituted with one or nore A, or R5 and
Y iRE omay; t ogether forma 4 to 6 nenbered heterocyclic
Zig\l'bnogl\gont ai ning one or nore heteroatons selected from
r Sthat is optionally substituted with A
pm%a@yﬁgwﬁeﬁo R5 io groups occur in the structure then
they may optionally together forma 5 or 6 menbered
Wh@d&amyc]ﬁ@drmngccont ai ni ng one or nore heteroatons

W%ncL cted o\a;%\lsﬁr%or S, that is optionally

tf?ute one or nore A, R7 and R8 are
vvamﬂgg&mdemhh&&sﬁbepted from hydrogen, G -6al kyl,

C2- 6al kenyl, C2- 6a|kyny| 15C0- 6al ky1C3- 6¢cycl oal kyl ,
Xa@é%alre@ \\Q{f@né@%m&al kenyl, Co_6al ky1C6cycl oal kynyi

I 6a|ky|heterocyc|y1 and
Xl%@2%§?£§|hetéb;%} ’, wherein said Cl-6al kyl, C2-
‘Yz&ﬁﬂkﬁﬁ}hNV@ﬁd@thﬁhyl, CO- 6al ky1C3- 6¢cycl oal kyl ,
Co_6al ky1C3_6cycl oal kenyl ,
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Co_6al ky1Cé6eycl oal kynyl , CO-6al kyl aryl,

C0- 6al kyl het eroaryl or Cb_6a|ky|heterocyc|y1 IS
wopiwormbl y substituted with one or nore A; orrPCOSERAN08/050563

and R8 may together forma 4 to 6 nenbered

heterocyclic ring containing one or nore heteroatons

selected fromN, O or Soptionally substituted with

one or nore A, Ais selected fromoxo, halogen, nitro,

OR9, Ci _6al kyl, C2_6al kenyl, C2-
“ng%%igﬁEgccg?ggfkylaryl, Co_6al kyl het eroaryl ,
WIOOmﬁhzmﬁmCSY&mygloalkyI Co_6al kyl het erocycl yl

qu onﬁta dlfluoronethyl trifluoronethyl,
ﬁ%&s dlfluoronethoxy, 25 trlfluoronethoxy,
X;Qq;mggég ; NRORL, CONROR1, NR9(CO) RI,
0(CO) C1_6al kyl,” (C0)0C1_6al kyl, COR9, (S02)NRORI,
m iN8OPRYer B02R9, SOR9, (CO) Cl_ 6a1ky1NR9R1,

(S02) C1_6alky1NROR1l, 0SO2R9 and SO3R9, wherein said
G _6al kyl, C2_6al kenyl, C2_ 6al kynyl, Co_6al kyl aryl ,
R* %@@Jeﬁ&é Cgtsefe@t@ﬂﬂom ﬁiﬂa&@ﬂ K]\ﬁlthF§rOSP¥C¢Mb- Co. alkleN

6al k cl.oal kyl , 6a k pcy cloalﬁ s or
OCOATRACR) (onBhkit RfnydlHIORS e ﬁqﬂw Kuptoialky R

0502R9,5,50
Ol RuGROORB AR R0, OFY ARy CEER: LR
od, I6a1@y1@mmyocggafl1kymnzé(r@@iﬂ«9x®o éarkyﬂme(b@Ré @(UmNSR R®8
R9 and Rm are independent|y. sel ected from h
NRdC%myNR OB RErCOISR 6QROM - Cogaike @%mlkywOR,

! d
SRy RahieToNCERICkeR! eﬁﬂ%lsrﬁ%a@@b%ny -
OC@alﬁﬂN&?@Oz,)Rt@@wkklyt(SDWR R’e':may@l(swa?m ,

oot ko N ek DORR b, Crls VRS Bk, °

Co. Mym(so;karm Jaﬁéymﬂsegf{@oé%ﬂsyﬂs@gw O alR9 ST@ S Rm

together forma nber ed heterocyc icring
Co- eailmlaom 1g-ehel,éh-cabeey L Het eHoayo s sdiey€ctwdlonikom N, 0

Cu kg PRy BRBen Y, ShaThiCaFEaY, ARy Goptitbrieropry
Co. geﬂlkﬁﬁéte@c%\fl Shoabcg%laggyllﬁgh&é%glyggflﬁergg%a GHekyl, Cygalkenyl,
Co. Gty A Goys R SRS - 6¢ycd@ﬂll@ﬁe€m@%sy arh, £b- aﬁik}dh@@mw

Cotfb RSB s SRR SRR g SN one ormore

R'0&id Gakileinl GO Rhe @aividibk Waw@buﬁﬁﬁhy bEOPIRTAfy fused
0C2_6al kyl NR5( CO) R6, . Co_ 6a| kyI NR5 ( R6, 0(.C0) NR5R6
W1tNFQ5ﬂ(_ é@? R%mej_@emg‘(yeby)a b REC 06]%(%51@}?{ etewwywoup to form a

blcﬁgs ( 0(%%}60 W@%&?ék g%%gsteﬁﬁé ()gg lﬁaﬁg)(s@%g[ul{l%ds vRvg%l one or

moBECA; 6al Kyl NR5(802) R6, 000 6al kyl (502) NR5R,

Co_6al kyl (50) NR5R6, OCI_6al kyl (50) NR5R6, 0502RS,

503R5, Co.6al kyl NR6(502) NR5R6, Co_6al kyl NRS( 50) R6,
R’ %Q%Jéegs’éE lolqh\l@so r%%)rﬁ@l 691?%1,@?6%11(&@22{%%11@%5@%m&g%géycloalkyl
Co GRS wszkgalksnylcC@@ﬂ@@@cyd@awnﬂyiwlédm SahAlaHecroaryl

Co @B PraT s O AP R R SRl il Grepliceny. C

6all@ﬁ&l @%&M&yt@%@&ﬂ@&’lﬁtb{ Co. 6Mh}ﬂC§kd’j'cﬁ)alk@n@ COallkNCscycloalkynyl, Co-
6al ken ynyl 6alkﬁ}c3 6cycl oal ky

631]963‘16’&@0;61%3 hstoyearplrikeny likylhe@r%fp ilzﬁwély@alkmﬂuwﬁyted with one or
g%A6alkylaryl Co_6al kyl het eroaryl,

_bal kyl het erocyclyl or 0C2 6a|ky|heterocyc|y1 IS
optionally 25substituted with one or nore A, as a free
base or a pharmaceutically acceptable salt, solvate or
solvate of a salt thereof. In another aspect of the
invention, there is provided conpounds of fornula I
wherein Rl is selected fromaryl and heteroaryl,
wherein said aryl or heteroaryl is optionally
30substituted with one or nore R4; 9
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R2 is selected fromaryl and heteroaryl, wherein said

aryl or heteroaryl is optionally substituted with one
woeromme®eR4; R3 is independently sel ected fronrdiEbEDes1050563

nitro, CHO Co_6al kyl CN, OC _6al kyl CN, 5Co_6al kyl OR5,

0C2_6al kyl OR5, C0_6alky1NR5R6, 0C2_6alky1NRSRG,

0C2_6al kyl 0C2_6al kyl NR5R6, Co_6al ky1CO2RS5,

0Cl_6al ky1lCO2R5, CO0_6alky1CONRS5R6, 0Cl_6alky1CONR5RG,

6 | | R6 N 7
« R S MR Saor .
callGAC6adyk1daBORT, o )y (Babycydaltdry], NBHk @)yl nyl, Co-calkylaryl,
R iy Mo U S c.
k ? ) €S
3 8 B O U
Co-ak8akdyyglohlRy (B0 2) MR R61y1,Coy-Bédykhyelddiby 50r) Resalkylheterocyclyl is

0C2,.6al kyl N YR6, OCL fal kyl SO2R5, Co_6al kyl SO2R5,
OPt&SIEE‘éISR‘%)é%%‘?&%"E%Q’T er,_‘g&jal kenyl , C2_6al kynyl ,
Co_6al kyl1C3_6cycl oal kyl, Co_6al kylC3 _6c¢cycl oal kenyl

.Co_6al ky1C6cycl oal kynyl , Co_6al kyl aryl, o
R’ @ed Bamiy Itogsther dernyd 4 ta 6 asnderddhictrseeiche yiok yontaming one or more

| kyl heter ogy I erej.n said | kyl . 5
hergg R Bl P T L PLY Bl s el enever oo R
groups 6&duk )nlE3 seaytalcahdkdBy may Gptioad1 K\t d£Bka cb@ah Yoyl membered

Co_6al kyl aryl , Co_6al kyl het er oaryl, )
heteygCraickineronEtBag Oy ar Beredeierexpiy pHetted BeyidNyA of §, that is
[ : [ j th one or nore R', and
Opgﬁépggﬁ&%ﬁﬁég?ﬁ%ﬁgy?ﬁ%?¥% ual aryl or heteroaryl
groups nmay be optionally fused with a 4, 5, 6 or 7

mepper ed cloal kyl , 2 cl oal kenyl or. heterocycly
R’ gy pa&ednff%ﬁﬁﬁ?e&ﬂw@%tﬁg o, W@r%%%téw%pgr G aeens] Coaatkynyl,
e | I ! th
TS RESYS B PR O RS

calbylargl,i®-s@kplhetroopelyl amieCo-tatat haibreary, whmndn Xaid (Ga-sAkyly Co-
B 55BN oty € B8 G G X aha 2 ar o
AR R I A AP e A
optgnally sabskitutes) with gpglozmareeA®r X is N;

R’ and R® may together form a 4 to 6 membered heterocyclic ring containing one or more
heteroatoms selected from N, O or S optionally substituted with one or more A;

A is selected from oxo, halogen, nitro, SFs, OSFs, CN, OR’, Cisalkyl, Cyealkenyl, Cs.
calkynyl, Coealkylaryl, Co.salkylheteroaryl, Co.galkylCs.scycloalkyl, Co.salkylheterocyclyl,
fluoromethyl, difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, OC,_alkyINR’R'®, NR'R'?, CONR’R'’, NR*(CO)R'®, O(CO)C _salkyl,
(CO)OC galkyl, COR’, (SO,)NR’R', NSO,R’, SO,R’, SOR’, (CO)C.¢alkyINR’R',
(SO,)C1.6alkyINR'R'®, OSO,R’ and SO;R’, wherein said C,_alkyl, Caalkenyl, C,.
calkynyl, Coealkylaryl, Cosalkylheteroaryl, Co.salkylheterocyclyl, CoalkylCs.scycloalkyl,
Co.salkylCs_ecycloalkenyl or CyealkylCeseycloalkynyl is optionally substituted with halo,
OSOzR9, SO3R9, nitro, cyano, OR9, Ci-salkyl, fluoromethyl, difluoromethyl,

trifluoromethyl, fluoromethoxy, difluoromethoxy or trifluoromethoxys;
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5 X Yand Zare C W= N mis 0, 1,2 or 3; R4 is

i ndependently sel ected from hal ogen, nitro, SF5, OSF5,
wEki09/ngtmetal kyl CN, 100C _6al kyl CN, Co_6al kyl ORBCT/SE2008/050563

0C2_6al kyl OR5, C0_6alkylNR5R6, 0C2_6alkyl1NR5RG,

0C2_6al kyl 0C2_6al kyl NRSR6, (o_6al ky1CO2R5,

0Cl_6al kylCO2R5 CO_6alkyl1CONRSR6 0Cl_6alky1CONRSRG,

0C2_6 al kyl NR5(CO) R6, Co_6al kyl NR5(CO)R6 0( CO) NR5R6,

R’ @;ﬁ?g%@ﬁg&%&@e@%@% égﬁig&)o% %@)O galkenyl, C: galkyny!.

Cs. Nﬁ’ﬁlo@[k)y( @%W’Fﬁken@ Cﬁaﬂfdiwlﬁﬁﬁl aﬁﬁaﬁﬂéﬂwﬂy( SOR)NREREy,

wh é%?fgé‘ll(gé m gg? Sﬂﬁ) GféWMNRa scycloalkenyl,
C@%logalyé 1R %ro% eq:@cy@EJ kyd lgg%)o%{%@ swith one, two or

B S0) R6; 0CZ_6al’kyl NR5( SO)
thr@adlyd@@zt}kyyzﬁfozﬁ%ﬁpgdﬁmr@bk&ymzﬂﬁ Co_6al kyl SOR5,
6. al ke

S B2 s BP0 mEBoaf R i e cnpainipe one or more

het@@a@ﬁis@ﬂe@@@)ffﬂn@ﬂl Ky o t@aﬁ@bﬁh@%&ﬂ with hydroxy, Cisalkyloxy,
Co 6a|ky|heteroary| 20Co_6al kyl heterocyclyl and

CW@@Z“G&EE?lheterocyclyl wherein said G 6a|ky|
C2_6al kenyl , C2 6a|kyny| Co_6al ky1C3_ 60yc|oalky|
Cb_6a|ky|ary|, Cb_6a|ky|heteroary|

R''Ge ifirbéndchey eslasyciryh mrog@ﬁ;auﬁal dayl @SF@UH@@OYAIkIySCN
optlonalk% substituted wth.one or nore R

Cak@k G, &inyalby QR e OCne gy @Ral ﬂtsﬂryme%lpxnéh%wamhoxy,

e al a SR
SRR REABNIPRUGE, JUSRR I sl B Supipicn
NRIOBULC ¢ sal Kyt @aRe, QBhgaily;dCO@Rf‘ mgalkymmmeoelwkeylcom RS,

ocGrakaN G, St E BRI R R T0R "

NREC Kepyb)R T, 8ANYOR’, OC, calkylCOR®
Kq Iky1C3&%2ﬁ?$ong o@ﬁ;ﬁ 6&6% %alkenyl

R&ﬁ@)&cmﬂt@& &@xm@w R C@-sﬁ&VﬂS}RI dEydalkyl(SOz)NR R,

OS2 BN U ey PSSR et %S&@y%éa?ﬂgnyl

c@%alkﬁ@g(h)NBﬂR OsCBRF (L83 Geu lkfl(sl; ﬁCG)NR R®, Cy. 6alkleR (SO)RS,
a

ycloa

6al 1C3 I | k
o AR oAl kenvle Lo da o m%kwpﬁ% Jalkyl,

o) het c
S R EheE R P R COR PSS oAy
Co- geelkﬁcg@dlohn@ﬁylh mm@ﬁmyam 6@kyﬂhaiek()a|ryl Cesaballkaaytyclyl and
s6al ky1C3- GCycIoaIkyI
O%alsﬂhﬁtﬁmclgbmeﬁém R@éﬁw 6a11®d @a«raﬂégﬁfwjaé?yefr Bty nyl |

I
G SeLUBERY, CTRAILIREAT gl mibarh gy o
Co- @1k}6h¢tk1yoh1;yl CQ)-6aE:achmngdyclyCﬁ1: 64h. ke)lhyylhq:terocyclyl is optionally

1C3- 60 cl oal kyl, Co_6al ky1lC3_6c¢cycl oal kenyl ,
S“béBt % *ﬁynw Co- 6al kyl aryl ,

as SRoOBAKYY Q%h@r‘h%élyﬁcaﬁ& %%lé‘s}élthﬂ@e&@gﬂ’ﬁlﬂe bfSa salt thereof.

optional |y substituted h one or nore

In another aspect of the invention, there is provided compounds of formula I, wherein
R' is selected from aryl and heteroaryl, wherein said aryl or heteroaryl is optionally

substituted with one or more R*;
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10 R5 and R6 may together forma 4 to 6 nenbered
heterocyclic ring containing one or nore heteroatons
waedeorm®di from N, O or S that is optionally subsSt/sE2008650563
with A, whenever two R5 groups occur in the structure
then they may optionally toggther forma 5 or 6
nmenbered heterocyclic ring containing one or nore
heteroatons selected fromN, O or S, that is
I Iy
ae?%ﬁﬁ} eplg}P gltl g\'g \Iﬂtérgﬁsiugm ﬁetAroailﬁ 153ptﬁ)?1glly
subStitubal wigh onda- 1661*el4é4|;1y| C2- 6al kynyl ,
Co- 6al ky1C3- 60yc|oalky| Cb_6a|ky1C3_60ycIoaIkenyI,
Co_6al ky1Ce6eycl oal kynyl , CO- 6al kyl aryl ,
R’ gg?@éﬂeham?ts%re%uqﬂoﬁ%hﬁageﬁgﬁn&acg@d het akg@w'ocmmm
Co. @kﬁ@RkyQCBGaGQ&GRQéIol@IkyH‘{R) %wwammayk? oal kenyl ,

O@?%@%&%ﬁ\ﬁ%ﬁ %Y&O%%r Q?ria ﬁaﬁ@?géécﬁpfalﬂ%lCONRsRé

ocggalkﬂ@@}hwfs ubet. %atlkstlﬁl@ksm(b)w O0EaMyINRF(E AR °, @ CRHNRIA®,
nmay together forma 4 nbered hetergc clic

NRr(G@) nd (ﬁ%fbﬁe QCHNE , AEEIRaCorlkgEIORCt O FalloyHOR’,

NRACQUEONT S 1 CORTOINRRR Ltk iR’ ¢ e R SORNIRRE A
omkylﬁR @tbﬂm,occ?(_ﬁ@l(se@)m REX, ABGHBRYNRIR®,

Co_oal kyl aryl,, 6al kyl heteroaryl , 5 56
OCEoAER( RGP Ree & ebaaww% R G806 aKKChBE ool NR (SOINRR,

CO?P oroﬁgkﬂoxy, F&ggggﬁg?%ég§%6?%##?%%?3%6m%g¥§?R”
WLS@RMINW czwmaiyl COMRIRY, CHIRAKIO). Rycloalkyl,

&%6Wg§2%£ﬂs§]@}ky§%@r@f§&&%@9@g& SOF dzl 6alE11heteroaryl

Co. %ﬁ%ﬂh galiwm]mlk?/%?e@cy%gﬁg a\iﬁ%gﬁgﬁ/’s?fﬁ‘g 6a?l %@'éhflenyl

Co.@dkBual, k@bléh]év @‘masr@(balk}d‘&(ﬁ@mw@my@p@ibwl ﬂo, salkylCscycloalkynyl,

Co il Ty F AR b ettty SR s ERe vl s

optidaly substit ASORRE onSOBRGre W't 4, witt &R Any ORGwe 1@1&@@&1%1, or
fl uoromet hyl, difluoroneth trifluoromnethy
hetgrogoH GFRMPRBYRY, bempflpmilyofﬁéqd%wly a @y 5.t6r q1f 1 membm@fl ﬁmlyalkidg

o ) e SGRTRD ¥, SRS, FHPTBLAR it

syﬁagﬁnxmbnﬂbh@ﬂmmuwﬁﬁﬁﬁﬂ®ﬁﬁhkmmyhx aryl , heteroaryl and
het erocyclyl, wherein said G _6al kyl, C2 _6al kenyl ,
C2_6al kynyl, C3 _6cycl oal kyl, C3 60yc|oalkeny|
vaﬁ§xpNoalkynyl aryl, heteroaryl or heterocyclyl IS
optionally substituted with one, two or three hydroxy,
X ieyaordy; hal ogen or Ci _3al kyl oxy; or R9 and Rm may
Y”tg% ;@er forma 4 to 6 nenbered heterocyclic ring
'2ont'ai*ni ng one or nore ioheteroatons sel ected fromN,
Zi9cYrNs optional Iy substituted with hydroxy,
G 3al’kyl oxy, cyano or halogen; R' is independently
Pﬂsuﬁédh@dﬂﬁnon1halogen nitro, SF5, OSF5, CHO
aIk I kyl CN, Co_6al kyl ORS,
é&?ﬁy Cﬁ@gg%?'Oronethoxy, di f | uor onet hoxy,
vvi&iyuﬁéuoxqmﬁﬁhﬁ%!l CO0_6alkylNR5R6, 0C2_6alkylNR5R6,
0C2 6a|kyIOC2 6al k INR5R6

W and Z are N, X and Y are
Xand Y are N, W and Z are C;

Xand Z are N, W and Y are C;
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NR5OR6, Co_6al kylCO2R5, 0Cl_6al ky1CO2R5,
CO0_6alkyl1CONRSR6, OCl_6alky1CONR5SRG,
wOaR9S2d9ky | NR5( CO) R6, Co_6al kyl NR5( CO) R6, O( COrdRSRDNS/050563
NR5( C0) OR6, NR5( CO) NR5R6, 0( C0)OR5, 0(CO) R5,
Co_6al kyl COR5, OCi _6al kyl CORp, NR5( Q0) ( CO) RS,
NR5( C0) ( CO) NR5R6, Co_6al kyl SR5, Co_6al kyl (S02) NR5R6,
20 0C2_6al kyl NR5(502) R6, 0CO_6al kyl (502) NR5R6,
0C1_6al kyl ( SO) NR5R6, 0502R5,
"%@éﬁ@{%%Bf§§?§§?§g%(soz)NRsRe, Co_6al kyl NR5( SO) R6,
WOCRncB‘&IIakg/G:NRSs(ISO) R6, O0Cl_6al kyl 502R5, Co_6al kyl SO2R5,
[ kyl OR5 O _6al kyl, C2_6al kenyl, C2_6al kynyl
Wé% %fg Y 6xVel oal kyl, Co_6al ky1C3_6cycl oal kenyl .
w%@@mel@exy&mal kynyl , Co_6al kyl aryl ,
‘Co_6al kyl heteroaryl, Co 6a|ky|heterocyc|y1 and
XﬁZﬁﬁﬂziﬁaKkQVHéﬂErocyclyl wherein said Cl_6alkyl,
C2_6al kenyl , C2_6al kynyl, Co_6al kylC3 6cycl oal kyl ,
Co_6al ky1C3_ 60yc|oalkeny| Co_6al ky1Ce6eycl oal kynyl ,
m 60, al kyd.aryl, Co 6a|ky|heteroary|
Co 6a|ky|heterocyc|y1 or 0C2 6a|ky|heterocyc|y1 i's
optionally substituted with one or nore A, as a free
sbase or a tigal cept.a S V. or
R' I8 1?18%&6nde a%l;ea ?%{J eﬁ%o éﬁ glgr s\% %SGI\:S, é‘i{b kﬁ&ﬁ
CXEQ&E%@EQQQ%BEWKSEZOQggﬂﬁﬁﬁﬁﬁ @&ﬁMAMSREﬁ Dﬂb@ﬂﬁﬁhﬂﬁ

aspect of the i.nyention, there is Erov ded conpoun

OC@%alkﬂQﬁn@kﬂNR/\ﬁef% AlYIGQRE, O 15k dCOZRY Go. ﬁ@lkﬂﬁ@l‘@‘ W

t ] [
0%?%%’%%@& (O Sy IR COIRL DN T,
NRAAODYGR’, ARD m)NRSRFr@(@m)mﬁt DOGO)R T €% eal kg QOO OechlkylCOR’,

NIRRT R b o R LGB isreot s Bl she VRS,

OC@%’ﬁkﬂNR CASOIRY, O &, 65!1@1(50%’1(5@ it Fg}aﬁ?[(gogﬁRm@V' ded

oun
OCsu&ikYKS@lWRM CbmailmelOS@zRiS%R malketN&@@g)NPoR t he

Coio SR CRR SRS THODET SRRy GREREi GGl iR

Co- @kﬁsbm‘fl @eaa&gp @zsghlkel@lo@ztgawaw ¥ %dlEﬁCg fayeRAIM,t h one

or In anot her aspect 0 e I nventl on,
Co sarhlésﬂ@s «scgcpﬂléwnﬂe@o @@%@M@@aﬁvnﬂd&mﬂﬂﬁ/lwl Whetlksylhctreparyl,
co_fﬁlgﬁfé&léﬂ&gé{%l angrbdégcégfr@%% 8&% \gﬂ;leﬁ% P%alld%’l \ﬁgfkl&f’ %ﬁ salfsenyl,

Co.- geSk)me | @hyhlky BB styrl@atiotihey. 6a&@peeszll; CofalkylRetetousit i on,
re i s provided cong@unds of formula |, wherein R4
Co. ﬁ%kﬁb?tﬁr@wdylsqs&@a Al sIppID ionronalbssibsuladay iyone or more

RN Qllld)wgerglrpa %Rﬁ@ﬁdg?&%g%%g{) ﬁé?&o%\l‘g}’?%hhéj ay IBE' %%tgoﬂaﬁy fused

provi ounds
witR¥r4, dde or 3 ulesthictadt ydloalktyh anleallﬁ'ényl&aihdteﬁbydgl grgup to form a

%{chr | ‘Eeﬁlswhwvwé %Igeellolgyaﬁlrgng%oystggll 1is( %L%%ﬂ?y%ﬁﬁs%?ﬁ@& with one or

more A;

R’ is selected from hydrogen, C-salkyl, Ca-salkenyl, Co-salkynyl, Co-galkylCs-scycloalkyl,
Co-salkylCs_gcycloalkenyl, CosalkylCecycloalkynyl, Co-salkylaryl, Co-galkylheteroaryl,
Co-salkylheterocyclyl and C1-6alkleR7R8, wherein said C;-galkyl, Cr-salkenyl, Cs,-
salkynyl, Co-salkylCs-¢cycloalkyl, CosalkylCs.¢cycloalkenyl, CosalkylCgcycloalkynyl, Co-
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WD 2009/ 022961PCT/ SE2008/ 050563 14 I n anot her aspect
of the invention, there is provided conpounds of

wo oooamob@mei , wherein R4 is Co_6al kyl aryl, wher eP@I/SEA008/050563
Co_6al kylaryl is optionally substituted with one or
more R'. I'n anot her aspectjjof the invention, there
i s provided conmpounds of fornmula I, wherein R4 5
represents phenyl substituted with two R', said R

] n
6al@é@gl%ﬁ@g‘e&épr sent 56 n@ﬁ'}%{ewclﬁﬁ?ls :ﬁ!‘ﬂ%‘ﬁeﬁﬁ uégﬁetgttedg‘lth one ot
mokd&; i nvention, there is prOV|ded conpounds of fornula

I, wherein R2 is heteroaryl In one enbodi nent of this
aspect, said heteroaryl is pyridyl. 10 In another

R %%g%%{edQIOIﬁ H?dr\?ﬁé&?éﬂd‘ @1 Féalﬁym QEQ 6alk%n§’lr @ I gﬁ?’l dcﬂf‘&%}k@f%R Co-

formul a ereln I'S ary SUbS
6allF§>‘lC3-lscrycma§<yé,r&mdllkmﬁhtécx;ﬂoaﬂltﬂngl ébpdkyLCégmlﬁll{?hyl Co-galkylaryl,

t OR5; . wher ej id - | kyl
Cr R BEEEY arn B T Ta e B Erven R ~Eferg T L ealio, o
6a11ke{ﬂ1\§z§ @1-6@])%ynﬂ}lh€5 galkﬁcgl%@%ldiﬂ@zl @met@sécmoglpgﬂwl al,
wher ei n N; C C one
Co-eathddiaysioalkynyh Ensalhxlp@/é,tco «ﬁtihyéhe@eroml @f %mthyéheterocyclyl is
Co_6al kyl aryl
on BRI €L e BLBBEL 8o v

R’ @ﬁd)Rﬂhﬁ? Iﬁdigeﬁfer ttdrhBa aspe @iembiated l&teﬁh@j&}ib ring ¢bsthintingt (ﬁd: or more
with one R4. 25l n anot her enbadi nent of this aspect
hetp@a‘;ognsg@le@tgmfmnh& Er@ar t};tpt is WRBeRALY sglas,‘u(guted with A; whenever two R’

erc e R R AR Khor e Bl B T M B o e
hetblS)cpgl'rci ririgdyointaiifg bne anabtedreterodions seattedfromhV S0 as fethb, is
rld%cl bstituted wwth one R', said R' being
Optll'%a ysu S‘“tt ‘SHEPH%PTQH’%‘% ment of this aspect, R2 is
heteroaryl, said heteroaryl being pyridyl. In another
embodi ment of this aspect, R is aryl, wherein said
R amcyR s 1sctﬁtpanletnt1v@dlevtﬁd ﬁomdﬂzgensﬁeéaﬂsyls@i sadltmstl fGrantkynyl,

CopRyT e S e e by Gy SRR
calkylaryl, Coalkylheterocyclyl and Co-salkylheteroaryl, wherein said C1-6alkyl, C,-
salkenyl, Cy-galkynyl, Cy-salkylCs-¢cycloalkyl, CoalkylCs ¢cycloalkenyl,
Co.salkylCecycloalkynyl, Co-salkylaryl, Co-galkylheteroaryl or Co.salkylheterocyclyl is
optionally substituted with one or more A; or

R’ and R® may together form a 4 to 6 membered heterocyclic ring containing one or more
heteroatoms selected from N, O or S optionally substituted with one or more A;

A is selected from oxo, halogen, nitro, SFs, OSFs, CN, OR’, Cisalkyl, Cyealkenyl, Cs.
calkynyl, Coealkylaryl, Coealkylheteroaryl, CygalkylCs¢cycloalkyl, Cyalkylheterocyclyl,
fluoromethyl, difluoromethyl, trifluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, OCaalkyINR’R'®, NR’R'’, CONR’R'’, NR*(CO)R'’, O(CO)C,.salkyl,
(CO)OC galkyl, COR’, (SO,)NR’R', NSO,R’, SO,R’, SOR’, (CO)C.¢alkyINR’R',
(SO,)C1.6alkyINR'R'®, OSO,R’ and SO;R’, wherein said C,_alkyl, Caalkenyl, C,.
calkynyl, Coealkylaryl, Cosalkylheteroaryl, Co.salkylheterocyclyl, CoalkylCs.scycloalkyl,
CosalkylCs_gcycloalkenyl or Cy_galkylCgeycloalkynyl is optionally substituted with halo,
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Xis Cor Ny Yis C ioZis Cor NN mis O; R4 is
i ndependently sel ected from Co_6al kyl OR5,

w@o008ablogi aryl and Co_6al kyl het eroaryl , wher ei PCHSEW08/050563
Co_6al kyl aryl or Co_6al kyl heteroaryl is optionally
substituted with one or norepRH, 15R5 is C 1 -6alkyl;
R8 is Ci-6alkyl; RHis independently selected from
hal ogen and Co_6al kyl OR8. I n anot her aspect of the

OSCRAT SRS kO 3yod U €110, ROANIRE S 1
trifepadethiin fluefonteiioyadifl@ciomethaxg ob trifluorohsthaxyt her

enbodi ment of this aspect, R is Co_6al kylaryl,
optionally substituted with one 25R4. In anot her
R’ SAPRA ATE e AdndbftyPs ASRECHom Ry dioge P& Mk y1, 8YPAkddy¥ i@ alkynyl,
W th one Réell?n yissn anot hoenrllﬁgnb 8i ﬁgt %f@#Ei S ggp%%ta, yny
Cs.Rycloslk@b Batyojddllengt, dacydloabkyn@b agyl ketéraaryl andiserecyrlyl,

30sai d | kyl het | 6al kyl I i
W TR TS o oL P & o S T Hgalkpny
C6%Ria[k§/hyl? AR dichRMry0dr HeltrScyB0 %Céé)tigoﬂ@lgf QibRtiftddivsith one, two or
_6a

6al kyl heteroaryl, wherein sai | kyl het er oaryl
thr¢eshysksexye ararioy hal gt artQellyleixytorone or nore R'. In

sanother e Lment of thi o R4 LS . DY M.dy] .
R PR nabE e o et o PR B St R fififion or more
hetstoasinist seleettd idn N DeorfR optivahldy Ribstigitdiigwitidhgdroxy, Cilalkyloxy,
anot her enbodi ment of this aspect, R4 is phenyl
cyageshplogesd with two R, io said R' being
i ndependently sel ected from hal ogen and Co_6al kyl ORS.
I n anot her enbodi nent of this aspect, R2 is pyridyl.
R'lir irmfeptihiently sdedéhrom hafogeh; strasiiacOSFAERIO, G alkylGN,

oSSR, S!S ot b2, SRR h ot b RSl
trifluoromethoxy, CosalkyINR’R®, OCs salkyINR’R®, OC;.¢alkylOC,.salkyINR R®,
NR’OR®, Co.salkylCO,R’, OC ¢alkylCO,R>, Cosalkyl CONR’R®, OC,_salkylCONR’R®,
0C,.6alkyINR’(CO)R®, Cy_salkyINR*(CO)R®, O(CO)NR’R®, NR*(CO)OR®,
NR*(CO)NR’R®, O(CO)OR’, O(CO)R’, Cy.¢alkylCOR’, OC .alkylCOR’,
NR*(CO)CO)R®, NR’(CO)NCO)NR’R®, Cy.alkylSR®, Cosalkyl(SO,)NRR®,
0C,.6alkyINR’(SO,)R, OCo.6alkyl(SO2)NR’R®, Co_salkyl(SO)NR R,
OC6alkyl(SO)NR’R®, OSO,R’, SO3R’, Cg.6alkyINR’(SO)NR’R®, Cy.salkyINR’(SO)R®,
0C,.6alkyINR’(SO)R®, OC _salkylSO,R’, Co.alkylSO,R’, CyalkylSOR’, C)_galkyl,
Carealkenyl, Cyealkynyl, CosalkylCsscycloalkyl, CosalkylCs_scycloalkenyl,
Co.salkylCecycloalkynyl, Co.salkylaryl, Co.alkylheteroaryl, Cogalkylheterocyclyl and
OCyalkylheterocyclyl, wherein said Cy_alkyl, C;salkenyl, C,_galkynyl,
Co-salkylCs_gcycloalkyl, CoealkylCs_scycloalkenyl, CogalkylCscycloalkynyl, Cosalkylaryl,
Co-ealkylheteroaryl, Co.salkylheterocyclyl or OCs.salkylheterocyclyl is optionally
substituted with one or more A;

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

In another aspect of the invention, there is provided compounds of formula I, wherein X is

CorN;YisC;Zis CorN; and
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Wis N Xis C Yis C 20Z21SC M1S 0; R4 is

i ndependently sel ected from Co_6al kyl aryl and
w@E008ablogl het eroaryl, wherein said Co_6al kyl arpeT/6E2008/050563

Co_6al kyl heteroaryl is optionally substituted with one

or nore R'; R' is independeniy]y selected from hal ogen

and Co_6al kyl OR8. 25 I n another aspect of the

i nvention, there is provided conpounds of formula I
VVER%eCted from

- (4- Met hoxyphenyl) - 5- (3- pyri m di n-5-yl phenyl) - 5H pyrr
ol o[ 3, 4-b] pyri di n-7-am ne;

In a5 3%9?2}}65"} %f?tgo%(frsiltg(lg;ﬂ tl%ﬁr%lslprr)g‘gi %Fﬁ%qupo(uﬁds oft ftg)lqn)&lglgqevgxer)ein X is

C; @dgﬁfyﬁgppéﬂ@henyl) 543- (5- met hoxypyri di n-3-yl ) phenyl ]
-5H-pyrrolo[ 3, 4-b] pyridin-7- amine; WO

W B009/ 022961 PCT/ SE2008/ 050563 17
5- (4- Met hoxypheny1) - 5- ( 3- pyri di n- 3-yl phenyl) - 5H pyrro
o[ 3, 4-b] pyri di n-7-am ne;
In &rokity @Lgpea SIOh® Reh @) 1Ry [s) Ay dondpdimbs 8f PrftaM¥; whthin m is
yrrolo[3 -b] pyri di n-7-am ne;
5-Pyridin-4-yl-5-(3-pyrimdin-5-yl phenyl)-5H pyrrol o[ 3
, 4- b] pyri di n-7-am ne;
5-(2‘-FIuoro-5‘-nethoxybipheny1-3-y1)-5-pyridin-4-y1-5
In zh}ro}ﬁ)éf aseo] & the bivieytidrd itherd rsqm')ﬂ&e&&)tﬁ}ﬁ)uad@bfaﬁoﬁnula I, wherein R is
- Fl uaro-3' nethoxybl 3-y1);5-pyridin- 4- yl-5
afYH"dW‘?lé pyfard J%Trﬁw@w wbﬁ c%@m@ one Reet at e:
3-Pyridin-4-yl1-3-(3-pyrimdin-5-yl phenyl)-3H pyrrol of 3
,4-c]pyridin- 1-am ne; 3-[3-(2-
In inottlmr agpeci df the Brvyghii@h ényd Js-Beyigied cinpotngtd e Blidkpylad pivbér8in R' is

ridin
phq@¢ %@y%%e¢VU8Fﬁﬁ$%1dln 3-yl)phenyl] - 7- pyri di n-4-y1-7H
-pyrrol o[ 3, 4-b] pyri di n-5- am ne;
7-Pyridin-4-y1-7-(3-pyrimdin-5-yl phenyl)-7H pyrrol o[ 3
In anpthsyr pwqctjq‘)ﬁ'ths 1ra/nntm(m,, teemelis provided compounds of formula I, wherein R* is

CofgilThsteronRh St s e O Y ik Y Sy i bne or

mopdRI'maceutical ly acceptable salt, solvate or solvate
of a salt thereof. 15In another aspect of the
invention, there is provided a pharnaceutica

In én%rtﬂ‘&l laggeic? 0¥ the invention, there is provided compounds of formula I, wherein R” is
pyrimidyl.

In another aspect of the invention, there is provided compounds of formula I, wherein R” is

pyridyl.

In another aspect of the invention, there is provided compounds of formula I, wherein R” is

pyridyl, substituted with one R'", said R'' being halo.

In another aspect of the invention, there is provided compounds of formula I, wherein R” is
pyridyl, substituted with one R"', said R being Cy.salkylOR’; wherein said Co.salkylOR’

represents methoxy.
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conprising as active ingredient a therapeutically
ef fective anount of a conpound according to fornula I
WO 200a®sw6i ati on wi t h pharmaceuti cal | y accept abb@r/SE2008/050563
excipients, carriers or diluents. 20 In another aspect
of the invention, there is pyovided a conpound
according to fornmula | for use as a nedicanent. In
anot her aspect of the invention, there is provided use
?‘Io}l?etr ggd&%‘ﬂﬂ% @Q%ﬁ%@ié ﬁ%ré R pfrg\;lggdz@onlleqogl?lgﬁo% ﬁ]lamflerem R* is
Codbkyaryh rwitehﬂn sad g eilk oty Imeoptmmelm mbsututelde;mﬁl o1& or more R
provi ded use of a conpound according to formula I, as
a medi canent for treating or preventing an Al3- related
In ﬁﬁ‘)ttﬁk?l %Xt of”lﬂ@ frﬁi'eﬂtlét? 'tl%re@‘i]s%rés@h@& &gmﬁﬁﬁlﬁé:’!)pﬁi/mhﬁ I%H&ém R*
syndr o 13-anyl ord anglopat ﬁ cerebral anylo
repagsgite phertyy sulh,t-ltueecﬂ with ywe 8/ ebaidR' hevimg oteatgdo aral @iles@xﬁad&rleR
associ. Wi n|t|ve 30 inpairnent, M ("mld
Whﬁ%ﬁhﬁ‘f@%@“ﬁﬂé& ?Selj‘ts RURYi ner Di sease, nenory
| oss, attention deficit synptons associated with
Al zhei mer di sease, neurodegeneration associated with
In aoglesiasnset of the ventiehe thong isrovided sesepoyadeel farmplajlgivherein R? is
hetgre g‘éﬂ tér} ?e?%/nébéoét?m%% O%Jﬂ%g gpeecth iuéi %Elzpo% loé gyrgj(gfl 18
denenti a, denentla aSSOC|ated MAth Parklnson S
dlsease ressive supranuclear pal sy or cortica
E ?tgtqvgﬁtloq, these, istmmeyid %Mouafls ¢ihfermula I, wherein R”is
11 a
a%@é%?ﬁﬂé#&%“ ) QR TS Bl ArERPRYRE rgpresens
Co.paékii| ORpwhertinrsatdr @anliky DR represarenmicthigxan A13-r eI at ed
pat hol ogy. I n another aspect of the invention, there
is provided use of a conmpound according to fornula I,
In ddd it EsRNSH BE iﬂ%ﬁtuﬁf t@ré@%r&ﬁﬂ&f‘éorﬁﬁun% @@fohﬁglaqrwherem X is
preventing an Al3-rel’ated i o pathol ogy, wherein said
N; M 8-¢eY at €ohngaf vdl.ogy i s Downs syndronme, a 13-anyl oid
angi opat hy, cerebral anyl oid angi opathy, hereditary
cerebral henorrhage, a disorder associated with
In GRAMBJdwBCrHpatis BpREL niMel, (" 1 d cognitive
i mpai rment”), Al zheinmer D sease, nmenory | oss,
attention deficit synptons associated with Alzheiner
S r .
tn TR S0P HRARTROAN s SR ATty BB i one
R'of degenerative origin, pre-senile denmentia, senile
denmentia, denentia associated with Parkinson's
di sease, progressive supranucl ear pal sy or cortica
I e p o QP R Ra S iRng R g
activity of BACE conpri sing contactlng sald BACE with

In ol BRI RGe S Dlspss R O D e lane e SE Mo of

Co Eaﬂl@ﬁhét%aﬁz‘l i RaAty ﬁﬂ)sﬁ’tﬂteﬁ]v%ﬂ{ @ﬂ@ér@ﬁ’or’@ﬁlhm ogy in a
, conprising admnistering to said patient a

therapeutlcally ef fective amount of a compound

0 In ano her aspect of the
Ina%ﬁ% n@ﬁd L?f&H““B?%V de§¥a™ thod of treating or
preventing an Al3-rel ated pathology in a mamal,
conpr|S|n8 adm ni stering to said patient a
In qreges serbedianant of f@fﬂf@é@@qta’e ig il substautedmpbupmg R
c o formula I, wherein said Al3- related
SM@Q‘Q&ﬁ%g%ﬂ§s Downs syndrone a 13-anyl oi d angi opat hy,
cerebral anyl oid angi opathy, hereditary cerebra
henorrhage, a di sorder associated with cognitive 30
i mpairment, MClI ("mld cognitive inpairnment"),
Al zhei mer Di sease, nenory | oss, attention deficit
synptons associated with Al zhei mer di sease,
neur odegener ati on associ ated wth Al zhei mer di sease,
denmentia of m xed vascular origin, denmentia of
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WD 2009/ 022961PCT/ SE2008/ 050563 19 degenerati ve
origin, pre-senile denentia, senile denentia, denentia
was@mootased w th Par ki nson's di sease, progressPEESE2008/050563

supranucl ear pal sy or cortical basal degeneration. In
anot her aspect of the inventjson, there is provided a
nmet hod of treating or preventing an 5 AP-rel ated
pat hol ogy in a mammal , conprising adm nistering to

i i e r tdC ecti .

I B b Ber P ot A S A T M IS KR Blin by
is a human. I n another aspect of the invention, there
is provided a hod of treating or preventing an io

In gyethes caybadingat RESGPPSS: o manmal , conprising

R' R NWAERG B0 191 SaLEkRA St dholier apeuti cal 1y
ef fective anount of a conpound according to fornula I

R® irvetleated|feas arybaed kasenontyil, wehesgih anidiang oadetetoarytesmoptionally
e nci ng agent, or choline esterase inhibitor. In

“ﬂgﬁgﬁﬁﬁvﬂggﬁggv of the invention, there is provided a

W gt;hod of treating or preventing an 15 AP-rel ated
pathology in a manmal, conprising adm nistering to

Xig&i@f NMatient a therapeutically effective anount of a

v §@mpound according to formula I, and at |east one
cogni ti ve enhanci ng agent, nenory enhanci ng agent, or

Z ichdriNie est erase inhibitorwherein said AP-rel ated
pat hol ogy is Downs syndronme, a P-anyl oid angi opat hy,

migdi ebral anyl oi d angi opathy, hereditary cerebra

) . L sted i i
Ry e T o RSO R S Ay S ik neRroary
whétephsiid€p_salid@sber, Comlkythetdramgl, is aptienlyenbdedted mith one or more
1 Synmptons associ ated with Al zhei nmer di sease,

R'I’Ieurodegeneration associ ated with Al zhei ner di sease,

R® deeniiy® of mxed vascular origin, denentia of

8degenerative origin, pre-senile denentia, senile

R® teesalliyd;, denentia associated with Parkinson's

1di_ sease ogr.essi ve supranucl ear Yy or cortica
R' 5 RPN PFRE a0 S FErBaRY: %ot The
i nvention, there is provided a nethod of treating or
preventing an AP-rel ated pathol ogy in a mammal , ) )
In @mﬁlfpa,r iag}eﬁgofdamqypgtg@b rdhage ts(prg‘g;i@? mp(@lﬁgis af formula I, wherein X is
C: W%rl@;p?&'st.tcﬁldiiiseé,f ective amount of a conpound
according to forntla I, and at |east one cognitive
enhanci ng agent, nenory enhanci ng agent, or choline
esterase inhibitor, wherein 30 said manmal is a human
In gis Ryglimed of peeyrsetr B8 V050563 20 Sonme conpounds of
formul a may have stereogenic centres and/ or geonetric
isomeric centres (E- and Z- isonmers), and it is to be
In amuther strbodintdnadf thiseaspent,eht is € sakylormpamsiosal bl dubstitoted with one
R4optical i soners, enantioners, diastereoisoners,
atropi somers and geonetric isonmers. 5The present
invention relates to the use of conpounds of formula I
as hereinbefore defined as well as to the salts
In artpdres gmbodanens of s agpecti i ipphenyhcebstitetgll wabmpedR 't i ons
wi |l be pharmaceutically acceptable salts, but other
salts may be useful in the production of the conpounds

In &fotlic@efbbaintont 30this dsfedt. R bie (yparyIstea@nt At kdkylaryl, wherein
resent invention relates to an% and all tautoneric

N : : : !
saifl Gonalkgheteroand orboutkdaiyt isfaptignally Jubsttaieg sudacer maieR .
i nvention can be used as nedicanents. In sone
enbodi nents, the present invention provides conpounds
of forrmula I, or pharmaceutically acceptable salts,



10

15

20

25

30

15tautoners or in vivo-hydrol ysable precursors
thereof, for use as nedicanents. In sonme enbodi nents,
wo b@opemsent i nvention provi des conmpounds descrPeCbeER008/050563
here in for use as as nedicanents for treating or
preventing an Al3-rel ated paggol ogy. In sonme further
enbodi nents, the Al3-rel ated pathol ogy is Downs
syndrone, a 13-anyl oid angi opat hy, cerebral anyl oid
i t 4 i R R
I e P e PR PR e R Shid
Co.g0kyihdteroaryl ipadtionsit su)bsmAtezlrvethmfe dﬁm@aié}. menory
| oss, attention deficit synptons associated with
Al zhei nmer di sease, neurodegeneration associated with
in AcEE LABbHeasfis ABRRN 8 pofimMyted vascul ar ori gin,
denentia of degenerative orPgl pre senil e denenti a,
senil e denmentia, denentia associated with Par ki nson' s

M e T

sai@ RESKAGg halyent i on provi des use of conpounds of fornula
| or pharnaceutlcally acceptabl e salts, tautoners or
i n vivo-hydrol ysabl e precursors thereof in the

In al’qu'llJf aﬁlt[)gdi%le%¥ %{%ea%g(?c?{igﬁts BL%IH]O%]H‘J tlEllrteeCP ‘iVHE ?WO Rﬁl

axi's 0
salﬂ er ]t mlﬁg mabaaidemnt slectdderod &albgéramﬁpb(p@ndyubgbl es
i ncl ude such as 30 Downs syndrone and 13-anyl oi d
angi opat hy, such as but not limted to cerebra
In RS AHBRAAPEE s o gp&rtefehlgggxd erebral henor rhage,
I’sor der's associ at e i ve inpairnment, such
as but not limted to MGl ("mld cognitive

g%@éf%@#Aéégg%gg%SOSGS 21 Di sease, menory | oss,

R,ﬁ&%ﬂﬂkh&%nﬁ&ﬁd&&lw%ﬁﬂ@&&ﬁ&w@%%%@@?ted wi th Al zhei mer
di sease, neurodégeneration associ ated with di seases

R® seteragyll zhei mer di sease or denenti a i ncl udi ng
dﬁgpntla of m xed vascul ar and degenerative origin,
-senil e denentia, senile denentia and denentia
Xjagsociated wi t h Parkinson's di sease, progressive
sup ranucl ear pal sy 5or cortical basal degeneration. In
Y ig enbodi nents, the present invention provides a
Zlg@thod of inhibiting activity of BACE conpri sing
contacting the BACE with a conpound of the present
mis@yention. BACE is thought to represent the nmjor
,13-secretase activity, and is considered to be the
R rSa}fléeperl%ethYr%FkGPﬁeg feonpfso-paboranyl ddduativdicteaearyl, wherein said

) 11

o Rl S o R opt S bl N o »
R,hemumpmubnﬂﬁs@enutﬁmmumk@enandGbaﬂbﬁQRﬁep05|t|on of

Al3 and portions thereof. Because the deposition of

Al3 and portions thereof is linked to di seases such
In MRS EREt & R ARBnti B \Herd & ROVIHEPQIh RIS aNDhHARLE, {Ricted

the devel opnent of drugs as a treatnent and/or
fropr ophyl axi s of Al3-rel ated pathol ogi es such as Downs

S Py e B (P R B Sy RSP Sy o POt £ 7 i

5-[8€2 EiicbpyRRIMB yIpBeny ] fib F Mmitel s ypR&BL)- ﬁi{@)@nmogm b]pyrldm 7-
cognitive inpairnent, such as but not limt
ammeyi | d cognitive inpairnent”), Al zheiner D sease,

t [ { T

SR P S b i PR S B RRTL R £ pyricin-7-
amwiet h di seases such as Al zhei ner di sease or denentia

20i ncl udi ng denmentia of m xed vascul ar and

degenerative origin, pre-senile denentia, senile

denmentia and denentia associated wth Parkinson's

di sease, progressive supranuclear palsy or cortica

basal degeneration. In sone enbodi nents, the present

|nvent|on prOV|des a nethod for the treat ment of AJS-

T | o s o ~
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30di sease or denentia including denentia of m xed
vascul ar and degenerative origin, pre- senile

walesmenrisal senil e denmentia and denenti a associ BPCESE200$/0650563
Par ki nson' s di sease, progressive supranuclear palsy or
cortical basal degeneration,;conprising adm nistering
to WD 2009/ 022961PCT/ SE2008/ 050563 22 a manmal
(i ncluding human) a therapeutically effective anmount

f ' [
S-(EMEnEAIRENIE S T5-rh AR Siohensl-s R RORIR Mg Harine:
5- [B)-I‘(Mlll[(ﬁdpiyrtdmeng)‘phe@l] -B- p@ﬂgmf @beﬁﬂipyeﬂmﬂ(ﬁ[?] 4t-li]py113)d1ﬁf§ez{rhme;
R or t r axlis O
5 P'/x?é?rﬂiﬁ- Par Ezrf%'a%lﬁgr%ﬁ%ny LieH- pggrogiéﬁsﬁp ?‘/Aﬂl InEiARd
5- é—%lﬁ&%li@'n‘ijﬁtt 1t1}|;1y3 %lzgﬁé}rrﬁﬁ\’n bt -S'PP IjrleBt@Q] fidin-7-amine

cerebral anglo heredita y cer ebr
02ﬁ@mﬁMWhage dlsorders associated with cognitive

a|r h as ,hu ot | g.m, t
ST R PRER D A b ke "B B Ry inT-amine
0.5lR8@1ic; attention deficit synptoms associated io with
Al zhei ner di sease, neur odegenerati on associ ated with

3- Pd/rlééa%ef&s(amnagdw&hl@hm) Hilgwaobo[d4- Cdm‘rghmlaamme 3-[3-(2-
FluloPo% %‘81 9 ggﬁren ‘i 1d1m4X ldSIXaS%%ﬂ Eg %E@rr%[? t Ive
ﬁ]l Y g n% I a an

]Ie YeHent
7- [@thidrap}&&ﬁﬁlgl}&)fpﬁdnm leyﬂdfnlﬂ REOH- @nd)ﬂ(ﬁ[easlﬁpyrldm 5-amine;
rogreSS|ve supr.anucl ear pal sy or cortical basa

7-fysidendwyht r(éwyeWr%ylﬂberafé}ﬁﬁrwﬂ@}q[M tﬂgyrghpréwe and

T A B TR L DL RSP YR s-amine
as :aﬁeeb:tsakmlr e phaintaccttanatlp mereptbld saltysobetdyidsodt ays afd alt thereof.

precursors. In some enbodi nents, the present invention
provi des a nmethod of treating .or preventing

In m@hqr arneckef thatysnigyyl e fdnodde i magsdicefermapation
cork Bl LG8k e g e B IObu b g ound

acdoedimg tohfageyladiis essdeingor2@ith phamiatwdally théccpthi dxicipéents, carriers
ai rment, such as but not limted to MCI ("mId
Alsti ve |npa|rnent '), Al zhei ner Di sease, nenory

| oss, attentlon deficit synptons associated with

In ﬁloﬁﬁt‘?' @ﬁﬁ/%n 15“E ‘rﬁe%*{%%g&‘ﬁﬁ@& | c%lnﬁaﬁ‘lﬁ%'c@t}rﬁfag% tmula 1 for

|seas suc el ner "di sease or denenti a

uxnm@hudhagn@mnentla of m xed vascul ar and degenerative
origin, pre-senile denmentia, senile denentia and
denenti a associ ated with Parkinson's disease,

In %Me@ QE&%ﬁbthﬁe SHRAGSH BBl P88 K ocfgrcbh@@hncb&%aidmg to

eneration by admnistering to a manmal (i ncl uding

forhm s aamedipgroent dordfeafing puprgventing 2a Adhealated pathology | y
acceptable salt, tautoner or in vivo-hydrol ysable
precursors and a cognitive and/ or nmenory enhanci ng

In &@EHYr asfRIN the WS cRINGR OB RGEAE BuscMFARLMMBIMBALLRENg to
agents and choline esterase inhibitors |ncludes but

forpgita I o medicpaienioe peating or AF9VEB{pRY an HBirelated pathelogy, wherein

sa1§ E?rqe@féd I%Ehoefw % %I{E)hl%:éﬁ ﬁag%(ﬂg ﬁgﬁﬁétﬁg)c’erebral amyloid

angdrbpatiay), heﬁéﬂltﬂ@%{e@ﬁﬂ ﬁéﬁBﬁHAgﬁEﬂ AR8IRb 63223 wWith gnRive
enbodi nent %%ﬁhe present |nvent|on provi des a net hod
1m12ﬁ1me%&\4pﬁ§ d eealBRIMRAITEER. b S AtedcHRISRSE JYPEeYsIqeh
andfioRauns SR ATEsRedicl vkl AL tha &'egs%aha%o%e;e&é}a@al
not Mmted to cerebral anyl ol d angi opat
asshentediwitr Al zbenmeb dakask edammaniia g€ mixkds\osddarsorasis oddnatngid of
with cognitive inpairnment, such as but not Iimted to
MCI ("mld cognitive 5inpairnment”), Al zheiner D sease,
menory | oss, attention deficit synptons associ at ed
with Al zhei ner di sease, neurodegenerati on associ at ed
wi th di seases such as Al zhei ner di sease or denentia
i ncluding dementia of mxed vascular and degenerative
or|g|n pre- senlle denentla senlle denentla and

OI'
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not limted to cerebral anyloid angi opathy, hereditary
cerebral henorrhage, disorders associated with
W@ o@niordoee i npairnent, such as but not |im tedp¢DSMOIS/050563
("mld cognitive inpairnent"), Al zheiner Disease,
menory | oss, attention deficjg synptons associ ated
with Al zhei ner di sease, neurodegeneration associ at ed
wi th di seases such as Al zhei mer 20di sease or denentia
de%eﬂ&laﬂgé Qﬁglﬂeﬂ% '%El!u &’%néﬂué es%n}{é‘a&ﬂé@fa, erﬂﬁ%%‘éb%fa d ¥fh
ementia, seni ia an
Pardt&mem’ls Id&emspmgﬁisﬁde vapirimuehiak paispor (S)rﬁktaﬂs bmédegeneratmn
progressi ve supranucl ear pal sy or cortical basa
degeneration, or any other disease, disorder, or
&%ﬂ%‘r'ﬁbﬁé@t Sitefﬁg fﬂv@ﬁﬁjorh el 1 r@%déﬂjﬂemf 2tBht Bgn& &c@rdmg to
(1 ncludi ng hurfan) a conpoun hg present
fomm\lxaeln tn b anduactuaie yHa matilcamtmtpfelytrmmg ©r agaeymltmgéetry@B celhted
t%&antlpsychotlc agents includes, but not limted to,
PaleP’88Y-api ne (marketed as Zyprexa), Aripiprazole
(marketed as Abilify), Risperidone (marketed as
Ri sperdal ), Quetiapine (marketed as Seroquel),
In glothespinvet ¢lithe me@oraéhe@ vaapviflgd uszwé ezemponad according to

forfngar ]:; gr% t% nfh %u%ﬁ“b glfﬁmﬁrrék?fgtlp %ﬁea%n %(e%terllt?r%san ApB- r%l%ted

patHBIGERA | witdieih lsﬁli&m[bmlited batRelbgd isi Sovws m&ﬂ)nﬁf aﬁlmﬁlylmd
t.reat nment . nosi s, however, need not be previously
angdepatipy, ﬁer@bra*rweymeer@@m’[m«f bererligny spishral hemerbage, a disorder
| L[S
o BUBCSARL LR SARRRLA 007 (S DRty
Didche, hreweny [oss) abtent&innddfiod ayinetonw dskocadted wéh tAldmémer disease,

HCIE‘Q@ rg{%&%?t%érl#%é%ép& ?y? N eluglgf 1%%{3? Ldem?elnlpg nglxed vascular origin,
derRBR]al oF @%g&ﬁra@fv@ OhQIne Bf%e&nil@ d&h@ﬂtiaf YerfilB rd'gﬁleh't?e? Qemen‘ua associated
t hroughout this application. e term "herei n" neans
withParlangoinf sedisqapd. ipcegressive sm@raAu&laarlpetsy opfortiondasal dsgéneration.
the present invention may exist in particular
geonetric or stereoisoneric forns. The present

In drdviRR iRt sake fviehtich, AtedlProdliéd zSﬁféﬂlo@@lﬂlﬂiﬂMdﬁg activity of
i ncluding cis- and trans isomers, R and S

BA& TR eAMRSHERGCONHICHEE 6216 BT Wilhp) compewad accoding tq bemnplad,
the racemic m xtures thereof, and other m xtures
t hereof, as being covered within 15 the scope of this
In arvenaimot oAtdidviennial, tasy Mperdvided £akthod ofteaing@yprde@nting an
present in a substltuent such as an al kyl grou Al

ABggated Rogifdesy, inAdnifpmpl, SeMAYINng PEBINHEINGGP, stiggnationt a
gt
o e ek P T kL PR R
centers Cbnpounds of the present invention containing

an a substi t ut ed m be isolated in.
In GRREETEEL SRt aRon Bt e wt e o 8% R Mty Ping an
Aﬁztglawﬁlepaﬁ{otloéww atlﬁarﬁﬁﬁp @!Sﬁpﬁﬁhg 6@hlnyst@eld ¥RafiQaliBnt sSUCH

as by resolution of racemc forns, by synthesis from
theegpehiccal ly y llaetivowenanaot ¢ egnprndrredrding éo feymdaesihsrein said AB-

acti,ve re

reil5) AR RpodmaS hitoind ERRIUP I ArE R E it apmioid,
and1Bp D Bieted vy cerebtd Be@birhadédnnYisgRRABIsbLiGtel SATRdoEnRive

ol efins, C;N doubl e bonds, and the |ike can al so be

imparigaEstMOH (opidd eqgmpbigrmpaiamsetr ) kedhamaerPrcasgngenpry loss,
atte%‘ﬁ%ﬁ déhapéﬁ@@&%gs%cﬁ{e% v%ﬁ‘PR[k"h GRS He&&‘fe Qﬁ&ét?&f
i nvent trans geonetfric 1soners &

assoanpdwithsA bheihfee dpeas pdidmdniny @fiiosl aseulaslestin biecheatig of
may be isolated as a m xture of isoners or as
separated isoneric fornms. Al chiral, diastereoneric,
racem c fornms and all geonetric isoneric forns of a
structure are intended, unless the specific
stereochem stry or isoneric formis specifically
|nd|cated 30 WO 2009/022961PCT/SE2008/050563 25 When

a o Y T T a S
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5 conmpound of a given fornula, then such substituent
may be bonded via any atomin such substituent.
w@Eooiozati ons of substituents, positions of PCT/SE2008/050563
substituents and/or variables are permssible only if
such conbinations result in gtable conpounds. As used
inthis application, the term "optionally
substituted,” neans that substitution is iooptiona
b i -
de%ﬂgrahbg{)ﬁélﬁ Oﬁe es'érltll'}]ez% 1S ??u%eggé S{méﬁﬁé&g@éerg{&%g&%%@mh
Pm&HﬁSﬁsmuEa@mpM@mﬂﬁsequmhh&mr§MsbosubsmﬂbmmldﬂmnaaﬁSn
t hat any nunber of hydrogens on the desi gnated atom or
nmoiety is replaced with a selection fromthe indicated
In Qfo%b? a éﬁEPUf’ e thvieR@dn, hee RYrFRlcd AhRA0Y o@ftreﬁt or reventmg an
desi gnated atom or noiety i's not exceeded,
ABtikbtsiagtalegyt inemaresial, cemprisiag 3d1ab11ﬁermgtp(sunddaat1€mra

a subs uent is 15 nmethyl .(i.e. :
thefeRiRes iy P08 ETBR! bhECThoede e dinedn dsbivFel, by said
nmﬁﬁ@ﬂﬁj@ﬁmﬁ&lsuch substituents include, but are not

limted to: halogen, CN, NH2, OH SO SCO2, COOH, O0Cl-
6al kyl, CH2OH, 502H, C _6al kyl, OC _6al kyl,

In %o‘t&%r %JE?? %h}[tﬁ yr}vgﬁté?r) %W%‘%lré% P%rufgl)oglg)% 8fatén£ cr(r ﬁreventmg an

tlﬁﬂd)g@ﬁh a Iﬁﬁﬁﬁiﬁ@loﬁph&}{é.)l&nmﬁﬂﬂéxﬁﬂg_tﬁ&hﬂﬂyﬁa)wnt a
N(Cl 6al k¥1)2 NHC( =0) CL_6al kyI =0)(CL_6al ky1)2
thepapeniicay pi ecpesmenny ol a eqapyued apeqr tng a@%@%lpast one

ISRt LB g A

N(C5_6aryl) 2, NC(=0)C5_6aryl, NC(=0)(Cs- 6ary1)2
In Q;H)g?eg I%tggggq)%gl Y@en&%@?géhggﬁé%%mth% 09 treatihg or preventing an
r f
ST 51 SR MBS oot

theﬁ@gﬁ]@@ﬁy@ﬁéc@mjnj; g_ﬁ qu@mm@@scceﬁmgéq) ﬁuymllq/ll)md at least one
coq{'& ﬂ?let S O%Ptﬁ%W%%c ngsagglg eére ({4}%& \é? ﬁ%eﬂagﬁ ll%b bttorwherem

saidl 9@crc Rl QNI 0@Sis DHsfshAdrdmePs Blankiloill angiopang! adrdbful amyloid
i ncl ude both branched and strai ght chai n saturated

angippadinahriedingiacetsra bamgrrbigss 2 ﬁ&vrdﬁtg anso@mei With cpgnitive
|
1m}gaglgﬁ{:’nplq\gC?£ g@lt%gg ntt Veﬁm?glg@eﬁt gm Q&éc S DB Eas% %911%8 loss,
atténtibg rddﬁdt S}Eﬁptomx ambﬁtedGQttﬁAaﬂhkyﬁer dibenset @euradldgyheratmn
havi ng or 6 carbon ataons.  Exanpl es of
assgeiglpd Wlthcfi\tach@m% dtseaaSPed%nﬂmotﬁrtlw Yasoulprerigit. degiepija of

deddn E{?H{?%’ 1)1’1% Mﬁu %91%460% %ﬁ%&%ﬂ%%@%@%&%éoc%mhh

Parﬂ{msyh’s diseatehprogassvamgranalcaupasy optoriicl biral flegeegrtion
(zero) the group to which the subscript refers to
i ndicates that the group may be absent, i.e. there is
In ﬁlo@ﬁe‘% %Qﬁecp@ﬂﬁe heME& e 1s§ﬂr6’\lvl@§d a §éﬁ106%@@e£tﬁg%r'breventmg an
kenyl" used alone or as a suffix or prefix s
ABrrnta@dct@dlotngM 1ncll matembb chmbrising A inavieting tpaa@mah@rm n

theéarpgﬁtbcallﬁ g e%tbve a?I(I.)Or]f]i tf %m n al I gaoartgftng ﬁ%}lodr %?afaf gn(!P at least one

co MR dnhesbinpaRar, nfim&d feh@eﬁlcﬁi ntl, Sr HobME dgerath@Rititdatwherein
speC|f|c nunber woul d be intended. For exanple

said ppngpgliiemPymayenot es al kenyl having 2, 3, 4, 5 or 6
carbon atons. Exanpl es of al kenyl |nclude but are not
limted to, 10vinyl, allyl, 1-propenyl, 1-butenyl,
2- but enyl 3-buteny|, 2-nethy|but-2-eny|, 3- et hyl but -
1l-enyl, 1-pentenyl, 3-pentenyl and 4-hexenyl. As used
herein, "alkynyl" used alone or as a suffix or prefix
is intended to include both branched and
strai ght-chain al kyne contai ning aliphatic hydrocarbon
groups having from2 15 to 12 carbon atons or if a
speC|f|ed nunber of carbon atoms |s prOV|ded then t hat

L ) o o
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As used herein, the term"aryl" refers to an aromatic
ring structure nade up of from5 to 14 carbon atons.
weRovg/ostosuct ures containing 5 6, 7 and 8 car bpoT/SE®NE050563
woul d be single-ring aromatic groups, for exanple,
phenyl. Ring structures contgjning 8, 9, 10, 11, 12,
13, or 14 30 woul d be polycyclic, for exanple
napht hyl. The aromatic ring can be substituted at one
SOTglé ggi?lﬁ)gutgf %g g@gﬁﬂe{rﬁgﬂ e\‘/rlg rrs]tt&g : %/éﬁrb cseﬁgég A (ﬁ%ﬁm@ﬁlc isomeric
cerpi@b YEYaaldi & isdrgs)s ysd # istottevinderstooa tiet thmneemiybﬁlenc‘ompasses all
r|n s i.n which two or re WO : ..
fé2Wﬁ@?ﬂ@mg/@ﬁswwr&ﬁ%ﬁwﬁw@n@ SRAPRLTIC gsomers.
two adjoining rings (the rings are "fused rings")
wherein at | east one of the rings is aromatic, for
The pangpit ienvenh'w oidter todhchdcol mbrmgsum“bmf henuyc] selidcgihbsfore defined

cycl oal ken n or .. .
os R e BelE R tsdner e SRy o 6 Finy RmfisPuahe hansiions iy be
phakméceutitalBy a@BptaBle4aldd, BUbsthértdftehal 8B 4EITESIn the production of the
respectively. For exanple t he nanes
corgpoundglohtormyladenzene and ort ho- di met hyl benzene are
synonynous. As used herein, the term"cycloal kyl" is
i ntended to include saturated ring groups, having the
It i$ pesd drdethtdvdhatith®preciit BoRn@dORtates b @aE andyll iantdnud forms of
fused or brldged pol ycyclic systens. Preferred
thec??@’rp@}ill‘i@ﬁ fdomalelf rom 3 to 10 carbon atons in their
ring structure, and 10nore preferably have 3, 4, 5,
and 6 carbons in the ring structure. For exanpl e,
Cothp8urfidsayf ¢H1a)ia‘vdmtio'h ode netwssd ssumhdigamems hssomwdnﬂmddlpyﬂts, the

cycl. obut. Iohe
Pf@ﬁ%“r‘ éri“i’?ntlg%%ﬂ ﬁdfﬁ L%/nd.s @? 301 Py ﬁlér@a?ﬁuafﬂfyn@ccepmble salts,

taumh‘ijé'rg’ 6250 o-B R ﬁ%ﬁ@fﬁ'e@&s@l‘s tHeR@Tt P & ééafﬁ&%‘an@@ﬁsb% some
doubl e bond i'n the ring, and having from 4

embedihents, tit pnesentligveision 99@1&@ rcenmouﬂctsycblscadjeliylngel 11'1 for use as as

mefi s K B R BT bDn o PP BEAR bol B o o™

emBédhigsf he DSlBZrelld@edl]?atHcﬂf) Qoﬁsacamr@ndronés a Fsemﬁiyl&araagi@pathy,
"hal 0" or "hal oge refers to fluoro, oro, brono

cerghrdl sraxloid angmpathey h@fﬁdltazm P@GWQE@PW@ThaQBJ%@WﬂGT@SWWd with

co #&3 gx?eg)![gl?{ag r}hegig g{i@fgnﬁ‘ & ]g&?lvé Hﬁgalﬁﬁerﬁ g' R Gner Vi@ EGnemory

losb,eiltteﬂtﬁﬁsddffcamgmptonﬁﬂwsdd’t&ed Wikt Alﬂﬁenﬁéﬂﬂsdﬁt@é elleﬂrodéiﬁﬁeratlon
term "heterocyclyl" or "heterqcycljc" ar heterocycle

aSSP@fit@FlwhoA%%h@gtea F‘%EF%S&’ demrodie of gte! veoarariean, jementia of
de%% [1% §Gein n@[@%‘éﬁﬁﬁ! dléfnen*ﬁhc Glié ﬁetﬁéntfar H&M&{tfa §§dcﬂlged with
unl'ess 2 erw se stated) containihg 3 at ons
Pardrfnswinis clisedse, BrogBssidte suprnucicagpasyyoscatial bmt depchemation.
ni trogen, sul phur or oxygen, which may, unless
ot herw se specified, be carbon or nitrogen |inked,
In Y& @hﬁbcﬁ‘méﬁ%ﬂhe BFQLR ihvenAft %)I%Qﬁiek Yisdo&r Jo%@oﬁﬁ@sdof{}}frtﬁila I or
-C(0) -; wher e unl ess sta to the contrary a ring
pheﬁmaﬁ@gl@mllmcospmblh seltsataptamers opii wmahmmkyxaldq: pesdunsers thereof, in

the %%nugacgfrls §)f lr}%‘eg%cgtrnﬁntsfé)a)iled[ e%? et rogprop ?%Qre pa‘[ec[S
pat@plopeald sonfusthéd dhitddityntaers Wp- reflmdrydtholﬁgwmcmé such as
nmesyl; and a ring is optlonally substituted by one or

Doyigp éyrrdé@@e and Piagylpid epgiopaiby tshelh asdpe mot lipitedtoagereuphsatyloid
angtqg%asﬁlf ﬁgrteglrt%g?:gﬁegﬁg Pé&ﬁrgﬁ%gag&g%%sydsso%ﬁ‘f&?%%%o ohifh&D
hnﬂﬁﬁ&ﬁ&&ﬁ@ﬁ&ﬂﬁﬁmSEﬁﬁﬁsd&Eﬂﬁﬁsﬂﬁﬁdamgﬁmﬁfmqhﬁnmhéxsmkmﬁnwr
heterocyclyl group is bi- or tricyclic then at | east
one of the rings may optionally be a hetero aromatic
or aromatic ring provided that at | east one of the
rings is non-heteroaromatic. If the said heterocyclyl
group i s nonocyclic then it nust not be aromatic.
Exanpl es of heterocyclyls include, but are not |imted
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sacetyl pi peridi nyl, N nethyl pi peridinyl,
N—fornylplpera2|nyl N-nesyl pi perazi nyl,
whompeper azi nyl , pi perazinyl, azetidinyl, oxepemygk2008/050563
nmor phol i nyl, tetrahydr0|squ|noIinyI,
tetrahydroquinolinyl, i ndol inyyl , tetrahydropyranyl,
di hydr o- 2H pyranyl, tetrahydrofuranyl and
2, 5-di oxoi m dazolidinyl. 10 As used herein,
- het I
DiseHE HeBREY loss dion I SR OIS L AEE VR ARARGTT Lt
newgoddgeasrason dsdociaod y@thm,lseafes Ruth dgeheibiet diseae v dqnemms
ncl ude nono ycllc anq polycycllc (e.g., havi 2, 3. .
inchyding qopacalfa of Agsad @wyetlamnd degenesttos 06‘81%8%?66‘;[? gpmentia, senile

derﬁérﬁié%d'd@ﬁ!eﬁ@@as%&@t@&'tm‘!h' Pyrﬁlﬁ§dn®§dls&¥5 'rp‘ij Géres(siveesupranuclear palsy
pyridinyl), pyrimdinyl, pyrazinyl azi nyl

or ¢ariicat ibasal dedemempliog.i . e. furanyl) qU|nonI
i soqui nolyl, thienyl, 15i m dazolyl, thiazolyl,
i ndolyl, pyrryl, oxazolyl, benzofuryl, benzothienyl,

In Wétﬁﬂ)&ﬁl‘%ﬁ’th thé PRYEH %\béhtlmi)iﬁo&&[éis Wmetﬁdd FzfhiWlting activity of
tetrazol yl, i ndazol yl, 1,2,4-thiadiazol yl,

BA(%@W@(ZS@g/q:ontqchng ﬁm @ACEB@&Q@@WW of ,ﬂmprn@ﬂnt invention. BACE
fluorenonyl enzim daz do
is G Rt ePlopt OGP B st BT Rl R cond BELITE e rate-
hnﬁﬁ e @Sthd pRIALdt % ARRNE 11 40 R P ?A‘B)at% : 1nﬁ13ﬁ1ﬂgrBACE through
her enbodi nents from about 3 to ‘about carbon
mhdiltmsssuCh [s $ermengoebodh previtlsd herbim woliébe nsrefulytb nqnblm the deposition

nt |ns 3 to t 14, 4 to abou 4, to ab o
of §P agd pgrtigny fhﬁ@w? RFAE ﬁtﬂé?gosww%%% SHPRORE Z fstiigked to
dlsgﬁ‘éé‘e 1% th&ﬁlepﬁkgﬁs%aﬁz@s@t is Gn %ﬁ%i@antt" BshdlddOrR iQI%LﬁeVél’opllnent of

out 3, or het er oat o In sone
drugsr’aml fragntest artdmr mqﬂryﬂw ofl Afprelined patbalogreaiich ayridaxpns

syndiprnt il bEpS R bio Py, s LY ant i R Smyeid

and6HIBE %eﬁdﬁ%@:@ie‘bé’dl h¥mb@&asdd ¥RofdeRG:sRMAEd GItRUBgifi @M
undesired chém cal transfornmations. Exanmpl es of such

imppigeenttsuply agbw moslimiied ool (d £ tratd cegnileer ibwayriicot "ackldkeimer
Dlssé:aé éﬁleglte 26‘[510%% fttgl?tbo&e%?lic %mggo acesg(%la?.%d”l W?[h iAei%h‘r’leln%sierociisease,
nepb@dgRAérafich YRotiRed Rt ddchiesRash @e&nhélﬁwt glsedhe CEleaia
T.W; Wits, P.GM Protective Goups in Oganic
1nc§{§lg§gﬁq§1@§‘§1|t1§ of g}iéede\@sculquéyiegwtyg (OKLgIm ggggemle ygmentia, senile
/
e R R o P B BRE OB S suppaguctear palsy
or ¢eefien] bhal Hbgraeradompounds, materials, conpositions,
and/ or dosage fornms which are, within the scope of
sound nedi cal judgnment, suitable for use in contact
Tn ¥WntderhhtRlitbs YRS {)R:Eerﬁ YWRALBEHIIRIERAh AU IBE theWMdalRiH of AP-
excessi ve toxi Cl irritation, allergic response, or
relgedpathglogisk ewnhors IBUmmlyndiame@nd Beomyterdsugmipethyy sueh as but not
. reasonahl e be t/risk rati As use
i G5 R o gton By Lirean ot SipelforifgRe, disorders
assH@hicY 3iiV@EnRive il faitthett] ASRds BAMRPUAGER WRIEI (PmilBRognitive
par ent coggpund Is nodified by making acid or base
impgampest’hha kzspmer Bigaapt, arenairy ;b%émf’@@@@n flefay sympterapasapdiated
Wltﬁgilzﬁ'elfnnrc Jillslga%é &u{od@é q}ep%lon a%s'gma?e% 1?11 d@ta@% ﬁllch % Alzheimer
ani'c acid sa as am nes;

disedsk @Ir deréntrigandiag slamesti bl Iﬁﬁded lv@scnas afld éégeﬁbk@ﬁv@&rlgm pre-
carboxylic acids; and the like. The pharnaceuti cal

senle depehlia. senils degientg priiderngisia assosiaind Wi Pakgior éﬁﬂsease
P P 1 B, DL TR YOk, 2t BRI a0 B scring o
or organic acids. For exanple, such conventiona
non-toxic salts include those derived frominorganic
aci ds such as 15hydrochloric acid. The
pharmaceutically acceptable salts of the present
|nvent|on can be synthe3|zed fron1the parent conpound

1. i T - o o e
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25 resulting fromthe mgration of a hydrogen atom

For exanpl e, keto-enol tautonerismwhere the resulting
w@oompoeevdl has the properties of both a ket one POTSEI08/050563

unsat ur at ed al cohol . As used herein "stable

conpound” and "stable structure" are neant to indicate

a conpound 30that is sufficiently robust to survive

isolation to a useful degree of purity froma reaction

. N Lat i . . .
o b L L A B8 3D e RS 868 rompyt ofgormuta
I, @anpeunadsudtaltynectpiatgatalomdtensiherin vivolhydslywatliegir&sirsor

and sol vates. The present invention further includes
ﬂwﬁ? t opi cal | y- Iabeled conpounds of the invention. An

"isotopically" or "radio-|abel ed" conpound is a

conpound of the invention where one or 5 nore atons

In somee erelpidaments,ahe prebgttimvenean prpvales atnohdudaler thyg peophylaxis of AB-

tom.c ma or, nunber different fromthe aton c
rel gl CRABPIORER soh, iV ey Bty lpid Rgionp By Uk as but not
limi@l W édréblaloseylbidi anglopathit Ablifry adbiaMem Rt hBdorday
be incorporated in conpounds of° the present Invention

asspeigled dathrpgniive impairmenti sush as butnat figlisd oM Glt(emild sognitive

1mf;>_%tme%g é} g%ﬁ%ﬂe‘{ Q’i‘s gat@ %1%% Ilos&%teﬁé%d f.iCétr_sty{nI,opgmHmssomated

w1t36Qihelm812d1§e£e , ieBrodcdéhétlfion adsOBlatedwidil disdaréslsuch 20 A lattiner

I. The radionuclide that is incorporated in the |
dlSP%@toaﬁ%m?r&ai ipclufligy demgniéopfiBirsd yassular apd fegsaciaive pagin, pre-
sen'i_lg e hkhia, 2001 £HAD 20 ddefihia a's‘ﬁic&’[e%da\%}l PQrkﬁ{%ng@ Widase,

or exanpl e, %or in Vitro receptor I ng an
progospet sipramickss aylsy ocanpal basl titgeheiation cqopadieg ﬁichhmwtermg toa

14C 251 1- or wll eral |
f (wggémgjhuﬁ@m ?ﬁtﬁr@euv‘f?élg. %%C%Wm@a? obi §0rﬂ<\{und1<§|f0ﬂnula I
or é—gﬁahnaééﬁl%allﬁ% }I?taﬂ-lg Lal, télutgﬁ_’lHV or ih OR- Igfdr(ﬁ?ﬁ%lé%r%ursors
genera y be nost 15usef ul i s undérstood that
"radi o- | abel ed conpound |s a conpound t hat has
.one..radi on

In ORI ERs fhe pESTY ABET1HE PSR patsPind SR Eper proventing
APGeRi fadibdogiéd sugh @ D3tns dHdrorhe BndlB-am3fd aﬁlgio&&hy su@fas but

The anti-denentia treatnent defined herein ma

notdspitgdelg carebeal survioid negiaphys hevpdifaiypgesbiad hemarr, g@&fl flispiglers
ass%ﬁat?ela%ﬁﬁlo 81%\]7% 11%{%211 gnt E % blgtrhot ?%nteﬁ g Wa(l‘mlld cognitive
chenot her a or

I'nclu one
impadineend’f), Abbeinedr [Divdang n@e@;ﬁc&g (Dcﬁsls a&teﬁﬁmﬁ@ﬁ“ﬁ&yn@ﬁ(ﬁhs/dtssocmted
chol i nesterase inhibitors, anti-inflanatory ents

Wltélcﬁglﬁlilﬁtlm% I¢rde d}euwéﬁm?raélﬁﬁéﬁwm&dzﬁ&g%%ewc taw.l@gtmer
dis@k P S%AAAL ific138&ap td8mentia of mixed vascular and degenerative origin, pre-

senile dementia, senile dementia and dementia associated with Parkinson’s discase,
progressive supranuclear palsy or cortical basal degeneration by administering to a
mammal (including human) a compound of formula I or a pharmaceutically acceptable
salt, tautomer or in vivo-hydrolysable precursors and a cognitive and/or memory enhancing
agent. Cognitive enhancing agents, memory enhancing agents and choline esterase
inhibitors includes, but not limited to, onepezil (Aricept), galantamine (Reminyl or
Razadyne), rivastigmine (Exelon), tacrine (Cognex) and memantine (Namenda, Axura or

Ebixa).
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Such conjoint treatnment nmay be achi eved by way of the
si mul t aneous, sequential or separate dosing of the

w0 navwedenl conponents of the treatnent. Such PCT/SE2008/050563
conbi nation products enpl oy the conpounds of this
invention. 30 WO 2009/ 02296kPCT/ SE2008/ 050563 31
topically, intranasally, intraperitoneally,
intrathoracially, intravenously, epidurally,

In {0 AR, ot A S SR BOVIoCH okl (U3l o proventing

ABt-rhhtdinmﬁ)l(ogles&dmh as Bowat synlromé en(S&Jaﬁfyildl&' amgmpahley such as but

| sease, 6%e and 5 wei.ght of t pati ent and ﬁther

ol ipRars o F?épwl%ﬁ%glaw@a bt et EHgpmgrrhage, disorders

assea)ﬁ%tl c6\51@1”0 Eﬁlﬁﬁéﬂtnélﬁﬁ ak B@t Aol ‘fﬂn\{ﬂeg WM EI]9E Qo%ﬂfke
dosage as "the nost appropriate for a parti cul

1m1p13a1tm®1m’t) Al%hemiefr ébtdaye neampury fosef atengampdimidsyofptarheassociated

. ent invention for n ther of. denent |
wil) i3t Bt l%ﬁ@ﬁ?%ﬂ%@@h@f%ﬁ%ﬁ%ﬂt GisGiT Db 3 AT Rimer
disWaE iy BéaedednandinBldempadid bcHlxaa Wsc@lalﬂ uﬁaaegeh@raﬁymﬁgmpre-
of denentia, to slow the progression of denmentia, or

sentﬂ@ dp@duuteee sernlepbme@m gnd/\mrhermmpsc@medomﬂm Bikinspa stdirgase,
progressw ltlpg%‘ri]usc'lefar 82\{1%( I cog%cal ousag Heegﬁertaﬂ 9118 %%nén (fsetgrtirllgct%la
mahihed] ch&ﬁﬁiﬁ&fuﬁﬁ@?dbbmﬁb&ﬂd ddqeepilabbea pl@drﬁiaeﬂﬁw@l&iﬁa&eptable
either solid or liquid. Solid form reparatlons
salt, fratQrar %m@?élydiomﬁ@wre%r%wgﬁea W @rﬁwgﬁuent members are
ro%?cf%ﬁlﬁlef?én aﬁ&%%ﬁ&lﬁle é%%qasé WRRBEL Qs sfnﬂan\}\‘ﬁat%ﬁ) y
carrier Can be one or more substances y ‘al so
act as diluents, flavoring agents, solubilizers,

In lﬁ}%gqr ﬁl‘fﬁ% o Ig{:tl?tg,gt gg%gérg gn\@gg{)]rtl E@Hldg?gg%@dgc# t;e%tqng or preventing

AB%Fa@éasﬁélﬂﬁﬂégigs iRk §£ D%l;vns L}thI%M@' SRSB-ahPfoi @ﬁélbﬁz&hy,%u@h as but
finely divided solid Isinamxture wt

notfllm@cg/tod:ﬁmbobédmahnd mlomﬂ@o rlnemdltarbfrcetebtﬂl éf:monhm dlsorders
active .co ohent. is m carrie

ol SuFFBRRGF b B tictied Put B fdh o Mgl shiive

im i GENPALAEiEhdr MDitdase, piaRsy d0rd, ARA1iSEdERS JyBfptorPissociated
tgr eparl ng supposi tory conmpositions, a | ow melting wax

with fdheimerdigsage.qcaragde 2naratipn assogiaiidyid fligeascasngh 8p ddeheimer

o ek PR A0 NS4 SELLKE AL L, e

senile ldegpn v REgRrizatsatiahxd dérgentia abdveintqiowitie Baikitson’s disease,
conveni ent 30sized nolds and all owed to cool and
ProgEspiye ﬁ@pran%az pojsy pouReabbsasegsnarben5E 3ng othey liseasee

d1s81%l'éf N3 Eéndltn(ﬂ 115@9{&9@1{1 £RERRNAR 1to Qﬂ% élldﬁ@cludmg human) a
stedrate, ta c, act ose, sugar, pec extrin,
corspamdiof therprgmamvhmmnmhyﬂl a@pichmwmeychsod pgamt. Atyp1cal

car hoxynet hyl alowneltin C
anty R St inider Bl e i OBmpst i ke S fedprena)
Ari@[&%l‘é (rhdQBY hmbmffp)v %?én@orféc{ﬂﬁﬁ{%&i é%fR1§1%rrdIﬁ! @hdetlﬁ’ﬁme
har maceutically acceptable salt thereof e
(m{ﬂh@tﬁépe Seroquel), édezmpme (Markstaddisigopridl Hypra@dcpr@ (marketed as

s i it is normally
Ck?% ﬁﬁﬂ%?&%mm%ngﬁg%%%ﬁ$éka %P%Fgﬁg?ﬁé)pharnaceuticm
practice as a pharnmaceutical conposition. 10 In
addition to the conpounds of the present invention,
In goee PRkadvReRstth %man%%ﬁébum%helag trp#pd Withesoninonnerathe
invBhiSeh 1% %%teﬁl Hl)’agt%seﬁ Fith% gﬁ@ﬂrstﬁs%ﬁiedor(cﬁéow t&l@ﬁ QU Glo¥e ?@seribed
sequenti a or nore phar macol ogl cal agents
of value in treatlng one or nore disease conditions
referred to herein.
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15The term conposition is intended to include the
formul ati on of the active conponent or a
w@bavmoedeut i cal |y acceptable salt with a PCT/SE2008/050563
pharmaceutically acceptable carrier. For exanple this
invention may be fornul ated 4y nmeans known in the art
into the formof, for exanple, tablets, capsules,
aqueous or oily solutions, suspensions, emnulsions,
0 v [
her e R pem B AR P B ic SRR b ¥y RBtmnt.
Du%@bﬁh&kﬁ&Nﬂﬂne@Mﬂnbepﬁﬁﬂﬁﬁbﬂﬁrahnu$e (i ncl udi ng
i ntravenous, intranuscular or infusion) sterile
aqueous or oily solutions or suspensions or sterile
ThEPHE& AiRntibd 91% ﬁlchﬁi%ﬁnpﬁaqma Qéitffchl%%lﬁo%bﬁéj@zh&ﬁ'cHhﬂaﬁP gs the
suspensi ons, ons. Sterile water or
actiivanegrethmpyn@mgngﬂeyxf olhe cgmhpﬂun(bsnef tbé 1rtvhet1(anluqrme together with at

conpounds e nmen ned. as 5exa |e of liquid
teaSER AP A celly e B PR AR el SRR O r it o
Li quid conpositions can also be fornmulated in solution
i n agueous g¥lyethylene gl ycol solution. Aqueous
f

The d¢fmltl@n$§e thgn #1is appficaiien agtntemdeddn cloelpicapansd thypughout
thlsdall})p Y4 ngl' htgm@;ﬁelréﬁ i %1 1S tﬂgn}lme apé\iaca%r and addi ng
e co orants abilizers, and

thlckenlng agents as deS|red Aqueous suspensi ons for

oral use can be nmade by dispersing the flnely di vi ded
A goiclcrli sprpeBRgsIR At PIESFIHEERIANgY Y erept IpPricalay peptigC or

h r

seRBIEEIAE STHET o28 pPELH Aot RLES ik Bt TBn (TR Somogungs.
nwhkh@;mSUBMeMMsngnmgeﬁran&SOMMmUOmkms&phamnmmsuﬂDxmbnwn;(L}

for ation art. WO ZQﬂQ/QE gGlPCT/S éPOS/OS 563 33
180111%@%&?%&% Grixtusgs they PBFMELHeHbeTeR Lt #RibEIng 68 Kged Within
thefs@6pB ofl this SR bR RUditiBRal GOy rd @fbdnSat&thyid§ @e 'prsQnt ina

unit doses containing appropriate quantities” of
substituertesuch apamaiy | grotyp AHlStlcldksglagle, isoweﬂ mmmereathereof are

. C d. ratian acka e c ai.nin di,scr

BB bGP b PiesbibS, PRCMIRuRaTh g Bl Bl e

asyhnahéieit Sent6@P EhBOUN@T tﬁ’@ié‘t‘é@e&ﬁ ivniéradsntAhind AR At BSetrically
The unit dosage formcan al so be a capsul e, cachet, or

subsitesk atpmgeay be iselajed i apiidelly epieycapspresprs Arasnlippwell spown in
Y
Bt SR BRI R SRR A B i s,
syralabgisnt@h bpti¢a0ly.aciOPhadting @eiﬂérleﬁéﬁ bt yymales8pisalR] @ticaly dctive
or diJuents include those used in fornulations
reaggiits. E}Mh@l ?eawr%ﬁr gfpargtiogtod the rggenic materinl can b peiugvgdibygnethods
kndWE \/’féﬁ% gegﬁﬁ\z‘ﬁ‘ {Jisor @9 bPEILFRS, CPN 858 Bdnds, and the like can
(inc dlng subcut aneous, intranuscul ar, 1ntravehous,
also he paadart nmthe qontppaﬂds&bactn‘t&ddheam cad all)suddsmhie sbngts ae.

f ormul ati ons may conveni e present ed uni t
corSRBRG BRIy 36 LG Ay G SqTig: AR Gag bounds
of 8 lpkeskMAWLrkiBn hRedRédheafand quolaé@ af Q fni@kd &t isomers or as

conposi tions, conventional ndén-toxic solid carriers
Senar&tetdﬂ@@mem@for@xa‘?srl;bk:@ralpdhasrtﬂﬁ@m@m cractengﬁ &t aofl all geometric

. mannit ol , |l actose tives, . :
ISOUY Y é‘h‘msr?éﬁﬁé“g‘ﬁtﬂrrﬁ L é%?‘}i{g eSS PS‘éfSﬁgF?"r? e%?f/"wﬁ%s"mem
1bﬂﬂ1@@ cgﬂy@mﬁaﬁminagne3|un1carbonate and the |ike
used. Liquid pharmaceutically adm nistrable
conp05|t|ons can, for 20exanp|e be prepared by
0GR s TR 10 o | A KRB ATROUAY B soms
bn@asaﬂwnkncyﬁnmhmﬁsnsmemathﬂple mater sallne aqueous
dextrose, glycerol, ethanol, and the Iike, to thereby
forma solution or suspension. |If desired, the
phar maceuti cal conposition to be adm ni stered may al so
contain mnor anmounts of non-toxic auxiliary
substances such as wetting or emul sifying agents, pH
25buffer|ng agents and the I|ke for exanple sodlum

. o o o . o o . o o
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30 WD 2009/ 022961PCT/ SE2008/ 050563 34 conpl exes (e. g
i ncl usi on conpl exes or clathrates with conpounds such
w@sooepedsetext ri ns, or coordi nati on conpl exes wW¢TSE®I&E050563
ions such as M2+ and Zn2+), free acids or bases,
pol ynmor phic forns of the compounds, solvates (e.g.
hydrates), prodrugs or lipids, coupling partners and
protecting groups. By "prodrugs" is neant for exanple
any conpound that is 5converted in vivo into a
bi ol ogically active conmpound. Salts of the conpounds
Whmh atboad it eutistiornais ehmﬁtcecrahﬁ ybghilyehnddigi cab hyonwahla ring, then

rated and non toxic. ampl es of s Its are
r?b‘ R PRy 8 bORGq legny ﬁt%%n therrnga W hegienbuspend iliged

w1t%ﬁthh@ic£tﬁ% RE Qn%ﬁl ah v&hhéhssucﬂ ‘é@&h‘t&ﬁt 1s%9décﬁt%%eefé‘§te§f th®

conpounds i nclude the salt forns he conpounds.
conipamd of laeglmrtpnnrmid,sthcmmcalsnbsamueammag bfa Lbnntﬂedcma amyhaem in such

sutiBthet i B S S ST s eSS g e

perdBidiblK BAMNT §iRkhicbmbstatibh ERsNemMSPIble &ifporadat er nary
ammoni um conpounds are within the scope of the

15i nventi on. Cbnpounds contai ning an am ne function
As n@é’d 1%' tﬁg apﬁlrctmﬂo ge%%'”oph n%jle rs&l?s%?ut (? h Sle ?s t%at subf‘ut tion 18
a| ns a K unc i’on %

opﬂidiﬁl Mrcbthbléﬁ)re 20Qs W@Me for ¢1€Hﬁk@iglﬁdted ahabnsiokeyvertalunsubstituted.
am ne functions, one or nore than one nit rogen atom

In the g Ve asubglitalian is desirseiheasush sygsiitiopaiqang thagany number of
hy%ﬁﬁ%ﬁ%h@&esﬁn%@d%?ﬁn af ﬁloﬁ‘%ﬂf 1sl}|'e &&F\%lﬂ?g s@edifnlthdHh Yhe indicated

or a nitrogen atomo rogen cont al nl ng
groupt wooiclyd that thid-nOxmdeslaan oﬁt?hefckemgwed)ytohf @ahoretytis 0dt exceeded,

di m th di t 2 h
ancfa%lah 8.%{5%3 t%a'rrg%%ﬂtggl fg?t %I ﬁgmigg%% IF(”Ié%‘ ¢ When a Substituent is
e
me%@g gﬁ/c ?gt’g]&lé ?glya&)gs!as, Oéftflg cItt‘Bl;)ré %ﬁg@ﬁ%égggﬁa%g ﬁxamples of such

suhshtuentscmCémeebutmgﬂot lmrt@ toahalpganl &N, WH2NObi Sﬁ>e§OadE\O@éI OC-

lfA ¥ 30 Cafl Qi S OR b sorirag ”
C(¥0 INHINCEROM AP R FMRM DEFIDNEC AR CVSBEA) calky0 rsoammlé@l,kyl
in an inert solvent such as di chl or onet hane

SO0 /5028 M 135@(076817@6%10@&31)251“%@)@%@1% ﬁiﬁuﬁa@l salkyl)s,

Cs G0 BT T OIER R Rhbd LY CELOINRBE 18, IO
6arwm Iscqes kage S‘OQNH@LMS’ESOQN (Gmmpnmﬂwﬂ@rﬂ} &N (G Ldrii,
scope of the invention exist In

N%%éalaﬁ 1&?ﬁ@.(%mandéoﬁeqhereéoqyggﬁéw@6h6f§FRfY9laht<%£n@9¢@

I SIATS Cafe SRl o, Mol sl

6he¢mncy&kyl}fa; SD@Cthletem‘cysl&k @%N%Qh@-rbm)lcycly]s SeN ((E:s deterocyclyl),,

t f I ' fically
R S e e T TR
sheBi¥BERERY. by the scope of this invention. 10 The

guantity of the conpound to be adm nistered will vary
for the patient being treated and will vary from about

As 1070 BRI AR R B0 Mo B bR by R G born

braﬂg[ﬁéﬁgmﬂ%fragﬁychaﬁpﬁamrblﬁﬂ aﬁflﬁmcd@&ﬁ)@@[?ooﬁ afoupe hivdiadifloyh 1 to 12
ascertained by those skilled in the art fromthis

cargps plogs o &f aawacwﬁﬁé nkwbw pgebonrptqrpis gy qviderhti dhat snesific
C h | " d " f
nutiigéﬁlﬂjp \16%%9 I%Jr% S cunu tbl Vgg&[ rﬂe 8‘[6% Qﬁ%y?%%O A 2 3,4,50r
6 cadon agms. Exmﬁpipmsf ztlkjalnﬂcla(hed buparb aoakﬂnmteﬂ &t areddl,idthyl, n-propyl,
net hods of the invention.




10

15

20

25

30

Compounds of the present invention have been shown to
i nhibit beta secretase (including 20BACE) activity in

WO 2aw02296nhi bi tors of beta secretase have beenpchsE2g/ 50563
be useful in blocking formation or aggregation of Al3
peptide and therefore have bgpeficial effects in
treatnment of Al zheiner's Di sease and ot her
neurodegenerative di seases associated with el evat ed

1p}o?¥§el IL@@ 8{%‘[% &:toﬁdt&l' ‘PButg/f ﬁt@ d%ﬁ?ﬁbﬁﬁrlg@g@ﬁ%@%@ Wilre égubscrlpt

is th&inegyict O1fzaraythberduped V&fhmh thé eu‘ttsblepttrﬁfem toafididdtzhebbndae group
dlsegse 25 and dlseas§%$8%00|ated w th denentia Hence,
may be3Bfkd Coficters 2 gieeh ROKERSEraMRs t heir salts are
expected to be active agai nst age-rel ated di seases
such as Al zheiner, as well as other Al3 rel ated

Aspatdinirag) 'adkeayl usedalDowvsassysudiino meprans 1S3inmmpl¢ct)iodnclude both

' thy. Jt is t t h t.h f t
orofPRRGGRR SRl haho BT Bt Shlaceiny oM S EeRiboh s
haB8€ b Dt 120 AbHY oPE aUp&AfiEInERBER 0 34rbORA alishs Brovided

broad range of cognition deficit 30 enhancenent

thea geatspeciliGeunesr v be ingandpdrfar iewemnth é Cpradisaant” denotes alkenyl

ha\Iflrrll Y5 n:}lj 4851 o? lS grboﬁ la otn‘?s? F%Qm& 8 ?F TR rBIl 1n%ﬁud%r ﬁﬁ%&el 8 l1m1?ed to,

vmpb angxmqmbpee@l Ilyou@@ﬁ/em Bty sabﬁteﬁﬁgzaﬁﬁthyll?ﬁhmbtgn Qtnethylbut-
the followng Sdescription of such processes it is

1-caml drospisayl. 8 tpgntenyfede-bgysrvpri ate, suitabl e
protecting groups wll be added to, and subsequently
renmoved fromthe various reactants and internedi ates

Asiusedshareinn'atkyniyBtused hlonber ztse?asiifﬁy oupméﬁk?}& maadbd toanelude both
skille in.%he art of or anic Si,S nventi ona

brage PGP AR FIYS 151.“15@ %“ﬁ YS%‘E%H FEOURR ppvigg from 2

to @mﬂs@ao&é o Hialg ?@&ﬁedpﬁl%ﬁ&tdf REHBH AR 18 bRV tRSPIRRI Decific
described in Protective Groups in io Oganic Synthesis

nuibhertwanld Be everaled A a@.evuvipleZ ‘Co 3al My rsdT de;rmtfss alkynyl having 2, 3,4, 5 or
VVIe Int@rsciegc

6 eyt Yigny EiaGRE" SEMRinclidSs baiye he inul POR R BropynyL.
2-ph6iny NG-afyrlyaGIch Gy ITht Wiy esnd ARRINAPerespast. of the

present invention provides a process for preparing a
conpound of 15 formula (1), or a pharnaceutically

As %%eccﬁ?etrégl %%gtﬁliliﬁc”&%fg@g h?f V\% cxl%oﬂ%%%’&@%lﬂg 0%§t0§&10r%<uns\2)\?vlrated
caraﬂtﬂrlﬁg(s)ihaﬁf,lngJﬁbﬁﬁﬁc Glﬁditﬁj”th s(e gS@E%deeﬁﬁ:allﬂﬁf dlﬁi"tliolﬁieﬂarﬂ’dn

fornmul a gl)) ),reacting a correspondi ng
COTHPATHBZI R ooefbopb}mrgorz qltpgns Ig@tdéltqop (lq_tﬁmlzonpatlc refctgpo groups

ha\(nlag?oﬂt) Frforé unWidiated rings containing carbon and one or more heteroatoms such
as nitrogen, oxygen or sulphur having aromatic character (e.g. 4n + 2 delocalized

electrons).

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

includes polycyclic ring systems having two or more cyclic rings in which two or more



10

15

20

25

30

with an organonetal lic species of fornula MR wherein

Mrepresents a netal such as 25lithium or with for
wezauptm®en Gignard reagent, followed by cl eavegESEf008/050563

the nitrogen- sulfur bond. R12 is conmonly aryl or

al kyl such as tert-butyl.

2009/ 022961PCT/ SE2008/ 050563 37 I n process (i) a

compound of forrmula (1) may be prepared by treating a

f l, [
corbIRRY Plinflon 151 sdlolrla rinal (s 2P TRl S ARt foast
onsoitthe aggd Brar@xaip @ ckimpleyitic othep by dlfveairfes cam bacjmleallhﬂzlfgl
uch as for a | e an organo zinc reagent or
CY%ﬁ R CY%%@S@H} @d@rafle%?fr%k‘/éw@e s @gha nagf@gnd para
apy t&?bogef‘ aﬂ@q 4nd1%1§bsﬁtﬁécf lﬁ%&e&s Olesfl ﬁ@el ) eQéﬁ‘ﬁﬁilept}ﬁe names
treatnenf wth a suitable acid suc ¥1y drochloric
1 2ahmdthy1fﬁwzmamd iogthoweyethglbpezeho amaadnonyrmtsm tabl e
sol vent such as diethyl ether or tetrahydrofuran at a
tenperature between -105 C and roomtenperature. (ia)
AsDs&PRREH NG e @ @5 oMb iRy (' lid IntdiR¥d ﬂﬁm@ﬁﬂé‘bﬁ@ﬁté@yﬂﬂgr @alpsNBaving

a corrpound of formula (I—la?g io with a conpound
thefscmﬁtcam(mlp%)of coben efomsrT Rese snayoneiont fused g1 bmﬁgeélprawcychc

sys%en%‘s Pf‘ %IFeoc{ (f_yci(oaﬂgfllsehaa% rﬁto b%‘ Eé’ h(? c%rgg earltot he hncgrlr ?Ialcglre and

mo(resﬁﬂém&haveﬁ]@r b eaeltd @lﬂbdiﬁ)in be rﬁfgrsft@bmﬁéj FoR e)aample "Cs.6
sui tabl € sol vent such as di et hyl ether or

cyalealkdhgenabesugh 2eoupsat esparerlre clobbb enclopgyl, or cyclohexyl.
tenperature and reflux tenperature. 15 Schene 1 20
(ib) A conpound of fornmula (Ha) may be obtained for

As exahipdreinpycynieblkkhdt’ refors oo rithcOgtﬂimirrg&tﬂﬂro@th angps bhviag at least
ound, of fornu i erein K.is er a
anﬁﬁan?%% Qﬂd%l%'if‘awﬁéﬁ T%% ﬁlg@rlyg frog t&% GRrrbgps atoms.

internedi ate of formula (Hd) wherein L is a |igand
such as hal ogen and n is between O and 6, which is not
Asiusal letreid, ‘tawelonbiaoy @ defrsrio hisg-onntaming shrpeuirid godups having at least

ong B b s REH T e BrEhge R LM s Bl

as for exanpl e descrl bed by R K D eter,

(Tet r ahedr on, (]1999) 4177-4236) . VO 2009/ 022961
As used herein, "halo" or "halogen” refers to fluoro, chloro, bromo, and iodo. "Counterion"

is used to represent a small, negatively charged species such as chloride, bromide,

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

As used herein, the term "heterocyclyl" or "heterocyclic” or “heterocycle” refers to a
saturated, unsaturated or partially saturated, monocyclic, bicyclic or tricyclic ring (unless
otherwise stated) containing 3 to 20 atoms of which 1, 2, 3, 4 or 5 ring atoms are chosen
from nitrogen, sulphur or oxygen, which may, unless otherwise specified, be carbon or
nitrogen linked, wherein a -CH,- group is optionally be replaced by a -C(O)-; and where
unless stated to the contrary a ring nitrogen or sulphur atom is optionally oxidised to form
the N-oxide or S-oxide(s) or a ring nitrogen is optionally quarternized; wherein a ring —-NH
is optionally substituted by acetyl, formyl, methyl or mesyl; and a ring is optionally
substituted by one or more halo. It is understood that when the total number of S and O

atoms in the heterocyclyl exceeds 1, then these heteroatoms are not adjacent to one
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another. If the said heterocyclyl group is bi- or tricyclic then at least one of the rings may
optionally be a heteroaromatic or aromatic ring provided that at least one of the rings is
non-heteroaromatic. If the said heterocyclyl group is monocyclic then it must not be
aromatic. Examples of heterocyclyls include, but are not limited to, piperidinyl, N-
acetylpiperidinyl, N-methylpiperidinyl, N-formylpiperazinyl, N-mesylpiperazinyl,
homopiperazinyl, piperazinyl, azetidinyl, oxetanyl, morpholinyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, indolinyl, tetrahydropyranyl, dihydro-2H-pyranyl, tetrahydrofuranyl

and 2,5-dioxoimidazolidinyl.

As used herein, “heteroaryl” or “heteroaromatic” refers to an aromatic heterocycle having
at least one heteroatom ring member such as sulfur, oxygen, or nitrogen. Heteroaryl groups
include monocyclic and polycyclic (e.g., having 2, 3 or 4 fused rings) systems. Examples
of heteroaryl groups include without limitation, pyridyl (i.e., pyridinyl), pyrimidinyl,
pyrazinyl, pyridazinyl, triazinyl, furyl (i.e. furanyl), quinolyl, isoquinolyl, thienyl,
imidazolyl, thiazolyl, indolyl, pyrryl, oxazolyl, benzofuryl, benzothienyl, benzthiazolyl,
isoxazolyl, pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl,
thiazolyl, benzothienyl, purinyl, carbazolyl, fluorenonyl, 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 to about 14, 4 to about 14, 3 to about 7, or 5 to 6 ring-forming
atoms. In some embodiments, the heteroaryl or heteroaromatic group has 1 to about 4, 1 to
about 3, or 1 to 2 heteroatoms. In some embodiments, the heteroaryl or heteroaromatic

group has 1 heteroatom.

As used herein, the phrase “protecting group” means temporary substituents which protect
a potentially reactive functional group from undesired chemical transformations. Examples
of such protecting groups include esters of carboxylic acids, silyl ethers of alcohols, and
acetals and ketals of aldehydes and ketones respectively. The field of protecting group
chemistry has been reviewed (Greene, T.W.; Wuts, P.G.M. Protective Groups in Organic
Synthesis, 3" ed.; Wiley: New York, 1999).
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As used herein, “pharmaceutically acceptable” is employed herein to refer to those
compounds, materials, compositions, and/or dosage forms which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of human beings and
animals without excessive toxicity, irritation, allergic response, or other problem or

complication, commensurate with a reasonable benefit/risk ratio.

As used herein, “pharmaceutically acceptable salts” refer to derivatives of the disclosed
compounds wherein the parent compound is modified by making acid or base salts thereof.
Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or
organic acid salts of basic residues such as amines; alkali or organic salts of acidic residues
such as carboxylic acids; and the like. The pharmaceutically acceptable salts include the
conventional non-toxic salts or the quaternary ammonium salts of the parent compound
formed, for example, from non-toxic inorganic or organic acids. For example, such
conventional non-toxic salts include those derived from inorganic acids such as

hydrochloric acid.

The pharmaceutically acceptable salts of the present invention can be synthesized from the
parent compound that contains a basic or acidic moiety by conventional chemical methods.
Generally, such salts can be prepared by reacting the free acid or base forms of these
compounds with a stoichiometric amount of the appropriate base or acid in water or in an
organic solvent, or in a mixture of the two; generally, nonaqueous media like diethyl ether,

ethyl acetate, ethanol, isopropanol, or acetonitrile are used.

As used herein, “tautomer” means other structural isomers that exist in equilibrium
resulting from the migration of a hydrogen atom. For example, keto-enol tautomerism
where the resulting compound has the properties of both a ketone and an unsaturated

alcohol.

As used herein “stable compound” and “stable structure” are meant to indicate a compound
that is sufficiently robust to survive isolation to a useful degree of purity from a reaction

mixture, and formulation into an efficacious therapeutic agent.
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M., - (He) (lid) 5 Schene 2 The reaction
may be carried out by treating a conpound of fornula

w@ bp/ozdser ein K is a 10 hal ogen such as i odi nePOT/SE2008/050563
bromi ne with an appropriate netallating reagent such
as an al kyll'ithiumsuch as tgyt-butyllithium or
n-butyllithiumor isopropyl magnesi um brom de,
magnesi um zinc or manganese, by standard net hods

Co@Bﬁ@e'ﬁtﬁéﬁvé}{&m ﬁer%&{xwfdgérﬁﬁée %dasBRf aPRriate

transnetal tin internedi ate by
treatnment with a netal salt or nmetal conpl ex, for

exanpl e such as coppercyanide dil it unbrom
Thi BEEaH RGP REhRY Wchidet apiepislly, &h@&déomppal} S pwepion. An
“1s5t6?ﬁ511§' h& %5&1@ Mﬁ%fydatcgmg)ﬁeﬂi) is \ﬁ’:cBHlﬁéu&Pgmﬁy B efion where one or

wherein al ogen such as
mochitoms nee r@plam(dampbmu:egl by @ptatomm hwuyg af atappe Impm @trgass number

it o DR BRI el Bk i BES b AATS OBk shfife o, naturatly

ocd¥@ih @IS i bfAlallioficlRIREEHaE¥ad Be itor Rt AW hEc ARG PSCkhE Present
the above reference. The reaction may be perforned in

invgnisen melyie buloirg aettlimiteshtoaHl (disemiticnas Fefor deutgum), qH (also
wrilEh aé?%ﬁr ol Liiha el nE, LETPRY BN, DRy WRSNsy 389 3k 20, gy

76B 77B l231 1241, T and "'1. The radionuclide that is incorporated in the instant radio-
labeled compounds will depend on the specific application of that radio-labeled compound.
For example, for in vitro receptor labeling and competition assays, compounds that

1257 131
I,

incorporate °H, '*C, *Br, I, S or will generally be most useful. For radio-

imaging applications e, 18, 1251, 1831 124, Bl 7By, "Br or 7'Br will generally be most

useful.

It is understood that a “radio-labeled compound” is a compound that has incorporated at
least one radionuclide. In some embodiments the radionuclide is selected from the group

consisting of °H, "C, 1, *°S and *Br.

The anti-dementia treatment defined herein may be applied as a sole therapy or may
involve, in addition to the compound of the invention, conventional chemotherapy. Such
chemotherapy may include one or more of the following categories of agents: acetyl
cholinesterase inhibitors, anti-inflammatory agents, cognitive and/or memory enhancing

agents or atypical antipsychotic agents.

Such conjoint treatment may be achieved by way of the simultaneous, sequential or
separate dosing of the individual components of the treatment. Such combination products

employ the compounds of this invention.

Compounds of the present invention may be administered orally, parenteral, buccal,

vaginal, rectal, inhalation, insufflation, sublingually, intramuscularly, subcutaneously,



10

15

20

25

30

Schenme 3 5 Alternatively, a nethod to obtain a
conpound of formula (Ha) is by reacting a conpound of
wo oooamob@e( 11 h) wherein RL3 is hal ogen, CONH2 opCTSXRISI50563
wherein R14 is hydrogen or alkyl, in the sane manner
as described above for conveyision of (He) to (Ha) to
obtain a conpound of formula (HO wherein R13 is as
speci fied above, and then transform a conpound of
orj @ittt LBk RSB TR AR ORAEN) Bty
1ntﬂwfec:lﬂl}4tlﬂtraednebm@’ﬁntrﬁi%llaﬂy alhmbyé irg&ditien deto t]ri@@ihts( Schene
3). (ii)lIn the case that at |least one R4 is aryl or
heteroaryl, an alternative nethod of preparing a
Thé 85%%9 el 9%}) mh@ro(l{e) of%gﬁﬁl'u%aﬁlo%f tRSERGN Bgthgﬂlstegs%]-age and
la a metal iscatalyzed ¢ross-coupling
wergbaof the patigit and pihgr faotortem(ca'nplle comsadared b:;othp@un@thmg physician,

f or,nmu la):. .. . G represe eav
whe? S5 Eate s indiyigph relem oL SRS RS MR ifte fora
pmhgghp@n%gpr an al kyl -, aryl- or hanaIkyI sul fonat e
such as triflate, and reacting it with a conpound of
formula T- R4 which represents an aryl- or
An &?ﬁeg el uo\?reP A IC(C): Céll,]oq’r‘[he iF ueéll‘;] Pnrvel%toann 0 ?1%6 @Q?era ofs dementia
is dilieﬁr&iunc aifﬁblyﬁﬁ to&?mb@ﬁnﬁb&@l@feﬁed@ﬁ@f Wﬁlﬁdbloﬂdé&ﬁrﬁhlal particularly
Cat al yzed Cross-coupling 25 Reactions by F. D ederi ch
a hymgn phe s‘ympgtnasn@f dequgg, tyelqw the PHegEFSHONY gdgmentignor to reduce in
ess (ii), the
m%%%%%?%%ﬁﬁéﬁﬁge§§§9§?e %ﬁ?gﬁég”ﬁ%ﬁpﬁg of a suitable
conpound such as a compound of fornula (la) with an

A T AT A A AT

phﬁﬁial:@lﬁwh‘l@ E&Eﬁtlabﬂ%tcal%fé?@caﬁ%e dithersotid or liquid. Sohd form preparations
sbi s(di phenyl phosphi no) f errocene] pal | ag

inchidke poivderts, tabbtsalilsy(rsublch'remgltqo h@rsple;s,rreh;hetsp ahdi a@pp@ﬁﬁ@)e,s.
pal | adi um di phenyl phosphi nef errocene di chl ori de,
pal |l adium(11) acetate or bis(dibenzyli deneacetone)

A Paililcaglick Bard 8 onct @GRIrB 8ibIMncEs, wichWnhOlb actds SUiémE| fRvoring
ligand such as triphenyl hosphlne

agangs, selabilizeysit lybwgsp pispandpg agents, binders, or tablet disintegrating agents;

SR bi phenyl, or using a nicke

ncé%%%b&éghgmgﬁ&hgnﬁﬁ Eﬂﬂg%n charcoal or 1,2- 10
bis(diphenylphosphlno)ethanenlckel di chl ori de toget her
with zinc and sodiu

In Py e A GRAIERA ﬁ“lél?lm %@%@ﬂ%w&% is | &gty vathythe dinely
dlﬁ&égrﬁcﬁfﬁ &gfl-_?hbdﬁ%hif hHQbiAe }1(63%3‘[1 - ot (ﬁféhﬂ@ né%?chwﬁﬁ the caﬁner having

triet or an a or al ne eart
themetakary didshmapepetichinduaabld erapoctorasng odmpsiterdnn the shape and
. carbonate, sodium carbonate, cesium carbonate, or
Sm%a%*% hydroxi de may be used in the reaction, which
may be perfornmed in a tenperature range 15between +20
C and +160 C, in a suitable solvent such as tol uene,
Fort mﬁpzahggmumf»ﬁtaw cagifsines, adbwemhlmg staianeh asgamintyre of fatty acid

glycerl(?es and 2hcon butter is 1rsh[¥nel%d and he Hctive m@rexdtwl'rllct 1essd1§phe?se8%e'rein by,
for example, stirring. The molten homogeneous mixture is then poured into convenient

sized molds and allowed to cool and solidify.
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Compounds of fornmula (JIb), (Ilc), (He), (Ilh) and

T-R4 are commercially avail abl e conpounds, or they are
whpaw2i9ni t he |iterature, or they are prepar edP@SE2008/050563

standard processes 20 known in the art. General

methods Starting materials y4sed were available from

comrerci al sources, or prepared according to

literature procedures. 25 1H NWR spectra were recorded

] - 0 a
S O e B R R0 bR o R e, somar
pece'mudmmi s‘mrﬂh tagdeanthc heus/| pelhbhedeesudivn tirbéxghabylertislose, a
or Br uker angoo NMR spectroneter operating at 400
lowypel g %u CPEPHHES s i et | ow nj ection SEI 1H D-13C
probehead with Z-gradients, using a 30 BEST 215 liquid
handl er for sanple injection. Chem cal shifts are
In ginveeembatlippnts, tRe pere ceventibn pvides ticempaurel ddnondd I o1 a
d, t m and rfrsi | e doublet, triplet, ..
Phijipapeuaiiiceiablee Fydhe BB GaipeR (guding
propRPQLE2ZQBh BT 65%3&@&1&%@1%@&;;%@% NSsapahyseormBhed in
perfornmed on a LC-MS system consisting of a Waters
accardangnwéth 3podardph@magcitab paciRBAS 2q98 MR asHécad epraposition.
detector, a Sedex 75 ELS detector and a ZQ single
guadr upol e mass spectroneter. The nass spectroneter
In MRISti@OItRPespdunts anthd et citrineriay, th@phﬁ»ﬁﬂb@ﬁwél&&i}nposmon of
operated in positive qor negative ion node. The
thigEpentioaay,¥pe eqjuaijed beep- atdanew@rwsmtaﬂwswfesequentlaﬂy)
0
W g A e S Sy PR R Pl e
corfdlit8ss rdfesredicoltbeciar r ay det ect or scanned from 200- 400
nm The tenperature of the ELS detector was adjusted
to 40 C and the pressure was set to 1.9 bar.
Thmﬁrﬁﬁp@ﬁtﬁﬁﬁ% 19?658&[ ¥EHc1080: AR f&m-liﬁﬁtf(ﬁ‘i d\f@hé:ﬁvtlvgrgoﬁ Snent or a
mm 3. m (Waters) run at a flow rate of R
phamvammlcal,hy aqcnletablegalawﬂémtphnasa@ppdsalledwsﬁpmbﬂfr egrient. Fo®@%emple

5% i 8
i vt T S RO Repin 2y MERGRG b Ferdh g example,

tab(d, caf@lc@Mdubblsr-oi[JREIuEEhI) Ik peNEins, EMBRIoAL Wréane Sing@knts,
to 40 C, or LC- M5 anal yses were perfornmed on a LC- VB

gelg.grasal sprang suPPesiivaese fiscly shyifled pawdageer apsospispr@ebuyisers for
1nh%{18{1 nglaés%are&t?% éﬁc&lﬁ%a \yé%%)g{ E%[éagl%%c&lg‘{ (%Eﬁ%iswn) sterile
aqlatoﬂﬁbla’ﬂﬁf oA Gr @hspéi&uﬁfs roaytedﬁie&mﬂﬁlbnﬁnd a Sedex 85

ELS detector. The nass spectroneter was equi pped with

an el ectrospray ion source (ES) operated in positive

o], o r

Li gd f\}:)le‘?lglﬁctohfibgsﬂ% {(?)S. %a\eM s(g_lgﬁ%rﬁéaglgs é@?&n{g 810 Heé[ﬁﬂsﬁﬁs?rﬁg@ge water or
waaprdybmyg ghalot sdetiomaof getactive Somdpdvidanthytbieenantioec®gs an

vol.t a s set to 30 V, respecti The di.ode arr ..
xiate a0 Br Bimataions Sebl O GoRSTe! HnlinisiAter Lodfie Syplsitions
cart 18 @én@ﬁtaee@tlﬁ oSy ﬁﬂi@%&&%&wﬁﬁe& g‘}p&ﬂsaﬁu@ﬁ CAGHICRS

was set to . For separa lon a |l1inear gra 1 ent
solura@flszfplpmle@ﬂr@lmtmmrgcmbem@%dbbx dissol Gingiiczaeipn cemponent in

cetate.in 5 9 ile or
walE SR vl BT it B Bk g lons o
desliRg. £Qlestn sd&@@ﬂndﬁﬁ&b@om tan 64 &1ad3bH d[!?Pbr)ém%thﬂ”ﬂhe@ divided
im 25 (Phenonenex) which was run at. a flowrate of 1
actiyie/cRIONCTH &N Waleh FRECHIPRIth aiPat Haerighsich ap ngtyrah gynthetic gums,

res% %@hg%{ﬁg ?&H%@Béﬂrﬂ@%ﬂ%ﬂ/@%@ﬁgﬁgp (95‘[ ug’}%nﬂ ngnatgents

knovec tontht phyaremcculivel oohulationsed was a VF- 5 I\/IS ID O 25
mm x 3015m 0.25 im (Varian Inc.). A linear
tenperature gradient was applied starting at 40 C
(hold 1 mn) and ending at 300 C (hold 1 mn), 25
C/m nute. The nass spectrometer was WO
2009/ 022961PCT/ SE2008/ 050563
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42 equi pped wth a chemal ionisation (Cl) ion source

and the reactant gas was nethane. The mass
WG p@eheodret er was equi pped with an el ectron i nper/sSE{0B3/)50563

ion source and the el ectron voltage was set to 70 eV.

The mass spectroneter scanneg between nmlz 50-500 and

the scan speed was set to 3.25 scan/s, or 5 Conpound

identification was perfornmed on a GC- M5 system (GC

6890, 5973N MSD) supplied by Agilent Technol ogi es. The

mass spectronmeter was equi pped with a Direct Inlet
Theplermatditic)! dontpesitiaaecanebeuih anttdoetheByrnSITMsaatoldrm Tthe

mass. spectrometer was configured with a chen cal :
Commﬁl%%ﬁém%éu io] W sy CORLEHAS EPOPHE AupRlItiga ST (hggctive

: e .

e T T L Bl D R Y AR e b8 Rontaining
disyreiet qugetitvessof $let preparZi@ors\for Thamplasmickged tabletse tarsules, and

scanned between n z 50-500 and. the scan speed S set
POYE'3 ?fb%‘agé’éﬁ‘}‘@@lﬁs'lzfihﬁélﬁﬁ dPéargﬁng%]E G g B%g 8?&8“%%“%’ or tablet
its Rl itean 8¢ BetapPebpdiitedRintbet BOAM o thdsB padde® R at

300 C (hold 1 min), 25 C mnute. The colum used was a

VF-5 M5, ID0.25 nmx 30m 0.25 im(Varian Inc.). 15

Pr rativer HPLC: . Pr rativ hr oma raph S run.
ColBRRP B LXEb B IRk P R QTR HGROY L R p f ion
Phatetaeaitieally Galeptable c¥irisid ér dvfachl incl@dexth38ustinn Pmulations suitable

Gradient with acetonitrile/0.1 M anmoni um acetate in 5
forgya] ceeighingsaly tepical (Mcluding pugcalrandsubhipguab evagpml py pagprieral
(inGUARE R, R PR ARG R TR and epidural)
adiSRABthOsn. UVhy fsmutiébecinoy cagiehizpey bavptcserae®h Wit derssge form and

Symmetry(r) col C18, 5 M 100 . MM x .19 mm).
ma&;%a@rea%e(d\/&yt 3y g%‘%?‘%‘?’?“ﬁ BrbRnoy R b At 06 a@%maeyaci d
in MI1iQ Water. Flowrate: 10 niL/mn. Aternatively,

anot her colum was used; Atlantis C18 19 x 100 nm 5
For solidsbumpnsitiGisadomrentional hoatetosilidrdarmedr® intlude afenoxdnypie,

acetate in 5% acetonitrilJe in [ 1i ter.. Flow rate:
phdf kel Mg RRERGTL beloSaPbiotm sl SRy LAt
maSh&alR kteate] BodildlsOdcherfin, Mchih, SYedBERIcARE, nvhdi@kiam@enate,

m crowave cavity producing continuous irradiation at
ancbihs dikmpay benised.| bifiaid Riaraeet e iysnipivrabje gerpositions can, for

. .G i lica. gel 4

ox L Mot SRS BiRETR R, ol 638 S PRl R L i above
andeptiopanfthrianceati€0 njuvihtashd c9rriCio sprinispfoF bkatsplegwater, saline

Redi SepTM nor mal - phase fl ash . col ums_ or, usi gfg Mer ck .
aqUSPP§ A I9EY- SHFC(D. TR0 and sheilye, to thgreby fyyBLmslutipl suspension.

If d%gl?%hmﬂ;ﬁgﬁ%nﬂédeﬂ ot icBItﬁ bsifi ommiﬂigfeféd%a alQo contain minor

rom Advance em stry Devel opnent, Inc.
ampWCEDb LadysoxicToxdnry subNanGarsadaas weiting od bmbbifgmgyag2@eHH
r.Lexi chem, version 1.4, software from QoenEye, The
buﬁ?ﬂr}go%emj A 1 O ST OIS AC AL ROTHIAB o aldlé
triclitdnbRbfi Ay ah HE@&F,WB%%&@J&WJt%ﬂh@ﬂ\ﬁalﬁiﬂélm&%, e®f Actual

non-limting exanples of conpounds of the invention.
metl®dERpygbaring such dosage forms are known, or will be apparent, to those skilled in

.3- (.3- Bronobhenzoyl ridipe-2-carbonitrile o
gyl TRre G R en gt POt fal R S Mk reishipe
Cofub@fy, Fakdh, Pcbdsylvatia, 156 Bdioom) 979as added via a
syringe to a solution of 3-brono-2-cyanopyridine
(1.189 g, 6.497 20 mmol) in anhydrous THF (20 ni)
T/ BEifpoyFids B BRTRASIS By 3o 30MvarOF IO SalECARh S RGkin
"damivativeEh ef theraimpbinglsaneicd poaliefe. ghpharalacavizd] 1y acceptableasalts), any
at the bottom of the flask overnight at -20 C. The top
solution was transferred to another flask and cool ed
to -20 C. To this was added a 1 M sol ution of copper
cyani de di (lithium brom de) conplex in THF (6.82 nl)
and the resulting m xture
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25 was stirred for 5 mn at -20 C and for 35 mn at O

C and then cooled to -30 C prior to the addition of
w@2@wombenzoyl chloride (1.78 g, 8.12 muol ). HAEESE2008/050563

m xture was stirred for 6 h during which tinme the

tenperature went from-30 C40 0 C. The reaction was

guenched by the addition of saturated ammoni um

chl oride solution and ethyl acetate was added. The

co R e L TR R 500! S DB e L BRPS shBay 09508 ns.

or et dianidneconlesel erithanetaMiohdisuohiandinThed Zol yticoncidasr bases,

dried . oyer nesi um sul fate and evapor at ed. .. .
polsgori 1%%%*1%%%3? TSR NS @g% Eﬁ%ﬁt% PRRYIrugs g ddidsngoupling

Herd DT SRS BEENBY Hrb@oOf isGhdIN! (oRELLRJIE ah d that i
P ept ane‘ﬁ( BHE g}éa %S:ve}l; Tl § (63 b yi el d)n%%f “the tltle %
corvertpdumdyo kb NMRI(EBROY3rtie @mgRupdd, 1 H), 7.98 (dd, 1

H, 7.96 (t, 1 H, 7.84 - 7.81 (m 51 H, 7.73 - 7.70

(m 1 H, 7.68 (dd, 1 H), 7.43 (t, 1 H; M5 (Cl) mz
SalMof38d codBRAmdE¥ AR iy edtion are preferably physiologically well tolerated and

N-[ (1E) - (3- Bronophenyl ) (2- cyanopyri di n- 3-yl ) met hyl ene
non @xpeetMgmpexapuies-of saléydre knew dethogskilled inthe art. All such salts are
wit\%gntst g é%og%lo ohelga lq’lgf)é]iltg eni, (%r%d %él{esr rl_lc(%% I:[(g) Qonllﬁlouya%: incilu%'e zhengﬁlt forms of
theloaipobetryzoy!l ) pyri di ne- 2-carbonitrile (2.680 g, 9.334

mrol ) and tert-butylsulfinamde (1.244 g, 10.27 mol)

i n anhydrous THF (10nL) under an atnosphere of argon.
WSt Rop B S, BERNAC et fecetfa Rl qulEhBh monium
saltal foln ecrahplabglreaclOn mith aaradkylQthgdigopsacodrdutte manasgls well known to

a . The resulting m xture was all owed to stand for
theégg@ﬁ DRI afHCh B %Weml%rﬁﬁewgﬂu@geﬁaw&hmé%w of the
invemidate. The filter cake was taken up in saturated

aqueous sodi um hydrogen carbonate sol uti on and

di chl oronet hane. The m xture was stirred over night,

t he ases.were separated and the.20 ueous, phase S .
Colpp PR R A R ERR d P e Bl Y o PR Red Bein 0.
coripd\RidNRA cohtathstah@nfind fuhadich dls0mcRAeY e Ndbkige over

sodi um sul fate and evaporated. Purification by colum

chr omat ography using a gradi ent of increasing

C o) | Eor l:n di .0-
WIESOE LBl SES NS Wy PRSI EOR g8 o
mai¥R ok fdREH 39 fdmBar8-okitle. Patculaf eXdmpley o2Ntdkided a@8h§ M-oxides of
, (.62 (dd, 1 H), 7.43 (d, 1 H), 7.32 (t, 251 H),
a terliayy appe o1ga r,utrggq:q) qto% Iglﬁ}rréo@n-con’[ammg heterocycle.
5- ( 3- Bronophenyl) - 5- (4- net hoxyphenyl) - 5H pyrrol or 3, 4-b
| pyridin-7-amne W) 2009/022961 NH, 0 -0
N-Oxides can be formed by treatment of the corresponding amine with an oxidizing agent

such as hydrogen peroxide or a per-acid (e.g. a peroxycarboxylic acid), see for example
Advanced Organic Chemistry, by Jerry March, 4™ Edition, Wiley Interscience, 1992.
More particularly, N-oxides can be made by the procedure of L. W. Deady (Syn. Comm.
1977, 7, 509-514) in which the amine compound is reacted with m-chloroperoxybenzoic

acid (MCPBA), for example, in an inert solvent such as dichloromethane.
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Butyllithium (2.5 Min hexanes, 0.947 nlL) was added

dropwi se to a solution of 4- bronoanisole (483 ny,
w@2&8/0myel ) in anhydrous THF at -78 C under anPCT/SE2008/050563

at nosphere of argon. The mi xture was stirred at that

tenperature for 30 min and tyien a solution of N

5[ (1E) - ( 3- bronophenyl ) ( 2- cyanopyri di n- 3-yl ) net hyl ene] -

2- nethylpropane 2-sul finam de (Exanple 2, 840 ng, 2.15

WHEED I b s e Mgt RECEH RARRMAL Gicht okl ORGERT,

cnahfiemesacpiners amalsligpeod heaerbyas twedl adﬁheﬁmo mixtirasat @re, compounds
the m xture diluted with ethyl acetate and washed
are,yyifty nﬂ%ﬁﬁPpegfﬁ%H“ﬁg%Wlnagne5|un1su|fate and
concentrated. The residue was dissolved in nethano
(20 nL.) io and to this was added 2 M hydrochloric acid
Compoutidstrhapl cxesthien n(@bér @ﬂ.@ifferfh@mhwtrm isomasc, ahd taugunetc forms
m t enper at ure .f or t hen o] cent.rated.. T
and QTR RECTAb et SR RS B BF GHUt i Gt AL where a

corfipdutidahe dxatiAQRH S SO BLOMElH0 M ERI I eNAdBericHor®d and only one
over sodium sul fate and concentrated. Purification by

is spotilieslycdesenihed oy sy, allsitheys aregreseiihetass ombraged badiersgope of this
lnV%]gqlcentratlon of ethyl acetate in dichloronethane
B % and finally 5 %of 15 2 Mammonia in nethano
in ethyl acetate-dichloronethane (45:50) gave 115 ng
(14 @6y|eld) of the title conmpound. 1H NWVR (CDC13
Thg qwltl(ngf thg cqq}lpoqndgg e&gmlrg!stq)ed w;ﬂlzyery( for the gq’wnt-,begrg treated and

o Pyl 0 Gy by 2 g g sn
prefidvitlyy will 20 ftexahippg'kd to 10 mg/kg per day. For instance dosages can be readily

5- (.3- Bronopheny1) - 5- pyri.di n 1-5H pyrr 4- bl py
g A e iy S Gorobso et sRstsas b an
Thﬁse me &maal alrﬂlgahlcuméaaﬂ;i ddesRhy ftﬁeoeﬁ‘ndlﬁﬁt Bﬁéﬂrﬁﬁlﬁmd ?an& épmaal

diluted with anhydrous THF (10 nl) -100 C under
adchnvat valsgée ped/of caarigran coMposihdrs andgo e d@dlrmt@pdwrsmeduods of the
sol ution of 4-iodopyridine (330ng, 1.773 mol) in

HW’WHVHrous THF (8 nmL), the m xture was stirred at -100

Cfor 5 min and then a solution of

N-[(1E) - QS br omophenyl ) (2- cyanopyri di n- 3-
Compprrdsiaftrenrpseat meemyandrasp peen shosi o infabit b@a @@t@tﬁfﬁﬂ (@ncluding

1

BA?E&%%& gg%& rg ﬁq %g% %i: l%t cre(tz?sg hglé'e)r % félelg\g? ?0 be %sgf%l Jin
bloclll(ﬂ@ fé&Emaflioe ofrhxdregaionas Aﬁpept@@aﬂcﬂiherbf(ﬁe ha@bdn@ﬂmﬂéfﬁé@ts in

time it was allowed to warmup to -75 C. The reaction

treggeniRfeNehdmepy Disseseaadiothcs ﬁewdwgr@t%wswes #P9Qigipe with

eleVi8d %’VEM gﬁ&i/ 0%@;{%‘)&&)9%% ?%Bﬁ&ee Tﬂ_e!?@foféh ﬁ%@ﬁe%ﬁ&@ thaﬁthe
separ ate and € aqueou ase was ext racte

corepduyids at die presentlifverion amythensdd éortthactamertrad AMalstuadr disease

an(ﬁié%lég g%sﬁtréﬁteg M@'@(y eﬁoﬁélu ?ias h%‘;n c o dél?ﬂ eg{ @ae‘ranggs%ﬁltt 1%Vgnr%10n and
theﬁ"s@ﬁ@&r@te%ﬂecteﬂl% b%%@ﬂl@&“ apRBa L3Rl Vachakdy JUBR Q@R%eﬁﬂe@ as well
m.) and treated with hydr ochl oric acid in diethyl

as @thhtef?sﬁ esletedh p@tholoates smdmstléqmesrsandmome andes- anylveirﬁnglqmﬂlef Itis
ed and the
ey DA R uh e B R AR PP el AR B R & ingte
agPRAAL SoWle o IRABE@InEbmblAatioR &viB M BOHE rdHia SE co@stion deficit
extracted with ethyl acetate. The conbi ned organic
enhgReipent WS- dr i ed over sodi um sul fate and evapor at ed.
Purification by colum chromatography using a gradient
of increasing concentration of 2 M nethanolic ammoni a
in dichloronethane (fromO to 5 %9 gave 406 ng (69 %
yield) of the title conpound. 1H NWMR (CDCl3) 6 8.67
(dd, 1 H, 853 (m 2 H, 7.90 (dd, 1 H, 7.41 (m 3
H, 7.23 (m 3 H, 7.18 (m 1 H); M (ESI) 20112/Z
365, 367 [M+1]+. Exanple 5
5- (4- Met hoxypheny1) - 5- (3- pyri m di n-5-yl pheny1) - 5SH pyrr
oIor3 4 blpyrldln 7 an1ne NHQ N 25 A n1xture of

- I = A 1
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WO 2009/ 022961PCT/ SE2008/ 050563 47 0.022 mmol ) and
cesi um carbonate (210 ng, 0.645 mml) in a m xture of
wa 2@9/0edoret hoxyet hane, water and et hanol (6: 3:BCT/SE2019/050563
was heated by mcrowave irradiation at 130 C, under an
argon atnosphere for 15 min.3After cooling to anbient
tenperature the mxture was filtered, concentrated in
vacuo and purified by preparative HPLC to give 22 5 ngy
(26 %yield) after liberating the free base by
treatnment of the acetate with sodi um hydrogen
Metlardb ofi pteparafibh NVR (CDC13) 6 9.17 (s, 1 H), 8.86 (s, 2
The;%@genf 11%@n‘t1d al%o lE)q)la‘[es;togéo((egges f%r H_qyf)arlpgég %qrglpglmﬁgo'f formula (T)
as @ﬁ@gbé{s@m 2 ph%me%e&ﬁ:a(l? ’acgépjd)ole NR &R0 TR B t}[e'%i]ll)d}mg
Exanpl es Usi ng an” anal ogous procedure to that
desdap‘cqxn bfestich prdéxﬁnpita @detdtm)datp@t[ wpcneatppropnate suitable protecting

b I di d fi reacte
L it e R e R R e
intGRIFRRMRAS 2 BXAAB Ba6yiliddesdily BRrstddd B3I skilled Pl elag of

Ex Chemi cal name R4 R2 rni zcgql\/Hrl] + 1H- NVR (CDC13) ppm

or%n@@y(lthesw C@mvemtlmmhprgc@yre(s r usingfjuch@ratecting graups)as well as
examp 1§ s¥11ta‘t‘>:1e pro cetth gpou%n%%el fo? e>gample described in Protective Groups in

Organic Synthesis by T.W. Greene, P.G.M Wutz, 3" Edition, Wiley-Interscience, New
York, 1999. It is understood that microwaves can alternatively be used for the heating of

reaction mixtures.

Another aspect of the present invention provides a process for preparing a compound of
formula (I), or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof,
which process (wherein R',R%, R’, Z, Y, X, W and m, are, unless otherwise specified, as

defined in formula (I)) comprises of:

(1) reacting a corresponding compound of formula (II):
O
N I
H N/S\RQ
|
I
7 \\ R2 ()
(RO)7i~
Yoz

with an organometallic species of formula M-R' wherein M represents a metal such as
lithium, or with for example a Grignard reagent, followed by cleavage of the nitrogen-

sulfur bond. R'?is commonly aryl or alkyl such as ter-butyl.
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| 7.93 (dd, 1 H, 7.80 (m 1 H, 7.53 (m 1H),
7.48-7.34 (m 4 nethoxyphenyl)-5H N H), 7.28-7.21

W@ 20098223951 6.81 pyrrol o[ 3,4- b]pyridin-7-am nBCT/SEX0N$/050563
2 H, 3.77 (s, 3 H. WD 2009/ 022961PCT/ SE2008/ 050563
48 7 5-(4- 423 37

In process (i) a compound of formula (I) may be prepared by treating a compound of
formula (IT), with an appropriate organo metallic reagent of formula M-R' wherein M is a
metal such as for example lithium or of the formula L,M-R' such as for example an organo
zinc reagent or a Grignard reagent, wherein L represents a ligand such as halogen and n is
either 0 or more, followed by treatment with a suitable acid such as hydrochloric acid. The
reaction may be performed in a suitable solvent such as diethyl ether or tetrahydrofuran at

a temperature between -105 °C and room temperature.

(ia) A compound of formula (II) may be obtained by treating a compound of formula (I1a)
with a compound of formula (IIb), wherein R'? is commonly aryl or alkyl such as for
example tert-butyl, under the influence of a suitable Lewis acid such as titanium (IV)
ethoxide (Scheme 1). The reaction may be performed in a suitable solvent such as diethyl

ether or tetrahydrofuran at a temperature between room temperature and reflux

temperature.
1 (IIb) N ICI)
| | 0] HZN’S‘R12 | | N/S\R12
L | |
(R3)—%— R Ti(OEt), 77X R’
"YW (Rt~
X Yo W
X
(ITa) (1)
Scheme 1

(ib) A compound of formula (Ila) may be obtained for example by metallation or halogen
metal exchange of a compound of formula (Ile), wherein K is either a hydrogen or a
halogen respectively, to obtain an intermediate of formula (I1d), wherein L is a ligand such
as halogen and n is between 0 and 6, which is not isolated but reacted further with a
compound of formula (IIc), wherein LG is either N(CH;3)(OCHj3) or halogen or another
suitable leaving group (Scheme 2) as for example described by R. K. Dieter, (Tetrahedron,
55 (1999) 4177-4236).
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6 8.62 (dd, 1 H), 8.36 (d, 1 Methoxyphenyl)-5- H) ,

8.26 (d, 1 H, 7.92 (dd, 1 [345- H, 7.55 (m 1
Wo2009/622961 7. 44 et hoxypyri di n- 3- (m 1 H),PCT/SE2008/050563
7.39-7.33 (m 3 H), vyl)phenyl]-5H ) -c
38
X
LG~ R N
(R?) _N N I
m _ 0
Y\(Z\ ~ Y/Z\ = (IIc)
I — |l - AN R
XS, & X = R34
K ML, ( )F\H(_\ W
X/
(Ile) (11d) (Ila)
Scheme 2

The reaction may be carried out by treating a compound of formula (Ile) wherein K is a
halogen such as iodine or bromine with an appropriate metallating reagent such as an
alkyllithium such as tert-butyllithium or n-butyllithium or isopropylmagnesium bromide,
magnesium, zinc or manganese, by standard methods known in the art, and optionally if
appropriate further transmetallating the formed intermediate by treatment with a metal salt
or metal complex, for example such as coppercyanide dilithiumbromide, to obtain a new
intermediate of formula (IId), and then treat the intermediate (IId) with a compound of
formula (Ilc) wherein LG e.g. is halogen such as chlorine or N(CH3)(OCH3), optionally if
appropriate this transformation may be performed under the influence of a transition metal
catalyst such as a palladium salt or complex as for example described in the above
reference. The reaction may be performed in a suitable solvent such as diethyl ether or

tetrahydrofuran at a temperature between —105 °C and room temperature.
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7.29 (m 1 H, 7.26 (m 2 H, pyrrolo[3,4- 6. 81
(m 2 H, 3.8 (s, 3H, Db]pyridin-7-am ne 3.78

W@ 2009823951 8 5- (4- 393 6 8.75 (m 1 H, 8.61rC¢TSE2028/050563
Met hoxyphenyl) - 5-

39
Az )
G (R) L7 R g oo
il R'3 - R13
ﬁ I Y\Z\ (IIc) oy Z x R? oy Z X
Xo 2 " Q\ P - )_m\'}_\ W ( )_”\'}_\ W
w” K w” M X~ Xz
(IIh) (Ilg) (11 (Ila)
Scheme 3

Alternatively, a method to obtain a compound of formula (Ila) is by reacting a compound
of formula (ITh) wherein R" is halogen, CONH, or COOR", wherein R' is hydrogen or
alkyl, in the same manner as described above for conversion of (Ile) to (Ila) to obtain a
compound of formula (ITf), wherein R"? is as specified above, and then transform a
compound of formula (IIf) into (Ila) by known methods described in for example
Advanced Organic Chemistry by Jerry March 4™ edition, Wiley Interscience, 1992
(Scheme 3).

(ii)  Inthe case that at least one R* is aryl or heteroaryl, an alternative method of
preparing a compound of formula (I) consists of attaching R*to R' and/or R” via a metal

catalyzed cross-coupling reaction, starting for example from a compound of formula (Ia):

(R\?m NH,
Z\
M N ()
X<, z )
W 1 F\(
R LG

wherein LG represents a leaving group such as halogen such as chlorine, bromine or iodine

or an alkyl-, aryl- or haloalkyl-sulfonate such as triflate,

and reacting it with a compound of formula T-R* which represents an aryl- or heteroaryl-
boronic acid or ester or stannane and R* is defined above, under the influence of a
transition metal catalyst as for example described in Metal Catalyzed Cross-coupling

Reactions by F. Diederich and P. J. Stang, Wiley VCH, Weinheim, 1998.
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H, 855 (dd, 1 H, 7.92 (dd, 1 (3-pyridin-3- H),
7.79 (m 1 H 7.55 (m 1 vylphenyl)-5H H, 7.46
W@ 200923951 7. 34 (m 4 pyrrolo[3,4- -c H), 7.P61/6m0082050563
H 6.81 (m 2 Db]pyridin-7-am ne

40

In process (i1), the reaction may be carried out by coupling of a suitable compound such as
a compound of formula (Ia) with an appropriate aryl boronic acid or ester or stannane. The
reaction may be carried out using a suitable palladium catalyst such as, [1,1'-
bis(diphenylphosphino)ferrocene]palladium(II) chloride, tetrakis(triphenylphosphine)-
palladium(0), palladium diphenylphosphineferrocene dichloride, palladium(II) acetate or
bis(dibenzylideneacetone) palladium (0), together with, or without, a suitable ligand such
as triphenylphosphine, tri-fert-butylphosphine or 2-(dicyclohexylphosphino)biphenyl, or
using a nickel catalyst such as nickel on charcoal or 1,2-
bis(diphenylphosphino)ethanenickel dichloride together with zinc and sodium
triphenylphosphinetrimetasulfonate. A suitable base such as cesium fluoride, an alkyl
amine such as triethyl amine, or an alkali metal or alkaline earth metal carbonate or
hydroxide such as potassium carbonate, sodium carbonate, cesium carbonate, or sodium
hydroxide may be used in the reaction, which may be performed in a temperature range
between +20 °C and +160 °C, in a suitable solvent such as toluene, tetrahydrofuran,

dioxane, dimethoxyethane, water, ethanol or N, N-dimethylformamide, or mixtures thereof.
Compounds of formula (IIb), (Ilc), (Ile), (ITh) and T-R* are commercially available
compounds, or they are known in the literature, or they are prepared by standard processes

known in the art.

General methods

Starting materials used were available from commercial sources, or prepared according to

literature procedures.

"H NMR spectra were recorded in the indicated deuterated solvent, using a Bruker
DPX400 NMR spectrometer operating at 400 MHz for 'H equipped with a 4-nucleus
probehead with Z-gradients or a Bruker av400 NMR spectrometer operating at 400 MHz
"H equipped with a 3mm flow injection SEI 'H/D-">C probehead with Z-gradients, using a
BEST 215 liquid handler for sample injection. Chemical shifts are given in ppm.
Resonance multiplicities are denoted s, d, t, g, m and br for singlet, doublet, triplet, quartet,

multiplet, and broad respectively.
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H, 3.78 (s, 3 H. 9 54342- 382 6 8.67 (dd, J= 4.80,

1.26 Hz, Fluoropyridin-3- yl)phenyl]-5-pyridin-
wd200Rdepyrrolo[3,4- FN< -/ 1 H), 8.47 (pPCT/EIPS/050563

8.39 (dd, 1 H, 822 (m 1 H, 802 (m 1 H, 7.57 (m

1 H, 7.53-7.42 b]pyridin-7am ne (m 5 H, 7.35

(m 2 H, 6.95

LC-MS analyses were performed on a LC-MS system consisting of a Waters Alliance
2795 HPLC, a Waters PDA 2996 diode array detector, a Sedex 75 ELS detector and a ZQ
single quadrupole mass spectrometer. The mass spectrometer was equipped with an
electrospray ion source (ES) operated in positive or negative ion mode. The capillary
voltage was set to 3.2 kV and the cone voltage to 30 V, respectively. The mass
spectrometer was scanned between m/z 100-700 with a scan time of 0.3s. The diode array
detector scanned from 200-400 nm. The temperature of the ELS detector was adjusted to
40 °C and the pressure was set to 1.9 bar. Separation was performed on an X-Terra MS C8,
3.0 mm x 50 mm, 3.5 pm (Waters) run at a flow rate of 1 mL/min. A linear gradient was
applied starting at 100% A (A: 10 mM ammonium acetate in 5% acetonitrile or § mM
formic acid in 5% acetonitrile) ending at 100% B (B: acetonitrile). The column oven
temperature was set to 40 °C, or

LC-MS analyses were performed on a LC-MS consisting of a Waters sample manager
2777C, a Waters 1525 p binary pump, a Waters 1500 column oven, a Waters ZQ single
quadrupole mass spectrometer, a Waters PDA2996 diode array detector and a Sedex 85
ELS detector. The mass spectrometer was equipped with an electrospray ion source (ES)
operated in positive or negative ion mode. The mass spectrometer scanned between m/z
100-700 with a scan time of 0.3s. The capillary voltage was set to 3.4 kV and the cone
voltage was set to 30 V, respectively. The diode array detector scanned from 200-400 nm.
The temperature of the ELS detector was adjusted to 40 °C and the pressure was set to 1.9
bar. For separation a linear gradient was applied starting at 100 % A (A: 10 mM
ammonium acetate in 5 % acetonitrile or 8 mM formic acid in 5% acetonitrile) and ending
at 100 % B (B: acetonitrile). The column used was a Gemini C18, 3.0 mm x 50 mm, 3 um,
(Phenomenex) which was run at a flow rate of 1 ml/min. The column oven temperature

was set to 40 °C.

GC-MS: Compound identification was performed on a GC-MS system (GC 6890, 5973N
MSD) supplied by Agilent Technologies. The column used was a VF-5 MS, ID 0.25 mm x
15m, 0.25 um (Varian Inc.). A linear temperature gradient was applied starting at 40 °C

(hold 1 min) and ending at 300 °C (hold 1 min), 25 °C/minute. The mass spectrometer was
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(br. s., 2 H. 10 5-Pyridin-4-y1-5-(3- 365 9.18 (s,

1 H, 886 (s, 2 H, pyrimdin-5- 8.67 (dd, J=
wd288/022b689 Hz, 1 vyl phenyl)-5H pyrrolo[3,4- PCMBE2008/050563

...... =" H, 854 (m 2 H 7.94 (dd, J =

771 139Hz 1 H, 7.49 Dbjpyridin-7-am ne

equipped with a chemial ionisation (CI) ion source and the reactant gas was methane. The
mass spectrometer was equipped with an electron impact (EI) ion source and the electron
voltage was set to 70 eV. The mass spectrometer scanned between m/z 50-500 and the scan
speed was set to 3.25 scan/s, or

Compound identification was performed on a GC-MS system (GC 6890, 5973N MSD)
supplied by Agilent Technologies. The mass spectrometer was equipped with a Direct Inlet
Probe (DIP) interface manufactured by SIM GmbH. The mass spectrometer was
configured with a chemical ionisation (CI) ion source and the reactant gas was methane.
The mass spectrometer was equipped with an electron impact (EI) ion source and the
electron voltage was set to 70 eV. The mass spectrometer scanned between m/z 50-500 and
the scan speed was set to 3.25 scan/s. A linear temperature gradient was applied starting at
40 °C (hold 1 min) and ending at 300 °C (hold 1 min), 25 °C/minute. The column used was
a VF-5 MS, ID 0.25 mm x 30m, 0.25 um (Varian Inc.).

Preparative-HPLC: Preparative chromatography was run on Waters auto purification
HPLC with a diode array detector. Column: XTerra MS C8, 19 x 300 mm, 10 um.
Gradient with acetonitrile/0.1 M ammonium acetate in 5 % acetonitrile in MilliQ Water.
Flow rate: 20 mL/min. Alternatively, purification was achieved on a semi preparative
Shimadzu LC-8A HPLC with a Shimadzu SPD-10A UV-vis.-detector equipped with a
Waters Symmetry” column (C18, 5 um, 100 mm x 19 mm). Gradient with
acetonitrile/0.1% trifluoroacetic acid in MilliQ Water. Flow rate: 10 mL/min.
Alternatively, another column was used; Atlantis C18 19 x 100 mm, 5 um column.
Gradient with acetonitrile/0.1 M ammonium acetate in 5% acetonitrile in MilliQ Water.

Flow rate: 15 mL/min.

Microwave heating was performed in a Creator or Initiaror or Smith Synthesizer Single-

mode microwave cavity producing continuous irradiation at 2450 MHz.

Thin layer chromatography (TLC) was performed on Merch TLC-plates (Silica gel 60 Fas4)
and UV visualized the spots. Column chromatography was performed on a Combi Flash®
Companion’ using RediSep  normal-phase flash columns or using Merck Silica gel 60

(0.040-0.063 mm).
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Compounds have been named using either ACD/Name, version 9.0, software from
Advanced Chemistry Development, Inc. (ACD/Labs), Toronto ON, Canada,

www.acdlabs.com, 2005, or Lexichem, version 1.4, software from OpenEye.

The following abbreviations have been used:

h hour(s)
THF tetrahydrofuran
EXAMPLES

Below follows a number of non-limiting examples of compounds of the invention.

Example 1

3-(3-Bromobenzoyl)pyridine-2-carbonitrile

(I

N Br

| =
A suspension of highly active zinc (Rieke zinc) in THF (100 mg/mL, 12.7 mL, 19.4
mmol) was added via a syringe to a solution of 3-bromo-2-cyanopyridine (1.189 g, 6.497
mmol) in anhydrous THF (20 mL) under an atmosphere of argon. The mixture was stirred
for four h at room temperature and then at 50 °C for 15 min. The remaining zinc powder
was allowed to settle at the bottom of the flask overnight at —20 °C. The top solution was
transferred to another flask and cooled to —20 °C. To this was added a 1 M solution of
copper cyanide di(lithium bromide) complex in THF (6.82 mL) and the resulting mixture
was stirred for 5 min at —20 °C and for 35 min at 0 °C and then cooled to —30 °C prior to
the addition of 3-bromobenzoyl chloride (1.78 g, 8.12 mmol). The mixture was stirred for
6 h during which time the temperature went from —30 °C to 0 °C. The reaction was
quenched by the addition of saturated ammonium chloride solution and ethyl acetate was

added. The phases were separated and the organic phase was washed with 1 M sodium
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carbonate solution and with brine. The solution was dried over magnesium sulfate and
evaporated. Purification by column chromatography using a gradient of increasing
concentration of ethyl acetate in heptane (0-50 %) gave 1.18 g (63 % yield) of the title
compound. "H NMR (CDCl;) & 8.92 (dd, 1 H), 7.98 (dd, 1 H), 7.96 (t, 1 H), 7.84 - 7.81 (m,
1 H), 7.73 - 7.70 (m, 1 H), 7.68 (dd, 1 H), 7.43 (t, 1 H); MS (CT) m/z M" 287, 289.

Example 2
N-[(1E)-(3-Bromophenv}(2-cyanopyridin-3-yl)methylene]-2-methylpropane-2-

sulfinamide

Titanium(IV)ethoxide (1 M solution in THF, 18.7 mL) was added to a solution of 3-(3-
bromobenzoyl)pyridine-2-carbonitrile (2.680 g, 9.334 mmol) and fert-butylsulfinamide
(1.244 g, 10.27 mmol) in anhydrous THF (10mL) under an atmosphere of argon. The
mixture was heated at 50 °C for 70 h. After cooling to room temperature the mixture was
diluted with methanol (20 mL) and 100 drops of water was added. The resulting mixture
was allowed to stand for about 1 h and then filtered through a pad of sodium sulfate. The
filter cake was taken up in saturated aqueous sodium hydrogen carbonate solution and
dichloromethane. The mixture was stirred over night, the phases were separated and the
aqueous phase was extracted with dichloromethane. The extracts were combined with the
filtrate from above, dried over sodium sulfate and evaporated. Purification by column
chromatography using a gradient of increasing concentration of acetonitrile in
dichloromethane (0-20 %) gave 2.52 g (69 % yield) of the title compound. '"H NMR
(CDCl5) & 8.81 (d, 1 H), 7.76 (m, 2 H), 7.68 (m, 1 H), 7.62 (dd, 1 H), 7.43 (d, 1 H), 7.32 (t,
1 H), 1.39 (br. s., 9 H).

Example 3
5-(3-Bromophenyl)-5-(4-methoxyphenvyl)-5H-pyrrolo[3.4-blpyridin-7-amine
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Butyllithium (2.5 M in hexanes, 0.947 mL) was added dropwise to a solution of 4-
bromoanisole (483 mg, 2.58 mmol) in anhydrous THF at —78 °C under an atmosphere of
argon. The mixture was stirred at that temperature for 30 min and then a solution of N-
[(1E)-(3-bromophenyl)(2-cyanopyridin-3-yl)methylene]-2-methylpropane-2-sulfinamide
(Example 2, 840 mg, 2.15 mmol) in THF (10 mL) was added dropwise. Stirring was
continued for 3 h at —78 °C, and then for 1 h at —25 °C. The reaction was quenched by the
addition of water, the mixture was diluted with ethyl acetate and washed with water, dried
over magnesium sulfate and concentrated. The residue was dissolved in methanol (20 mL)
and to this was added 2 M hydrochloric acid in diethyl ether (2.5 mL). The mixture was
stirred at room temperature for 22 h and then concentrated. The residue was partitioned
between dichloromethane and saturated aqueous sodium hydrogen carbonate, dried over
sodium sulfate and concentrated. Purification by column chromatography using a gradient
of increasing concentration of ethyl acetate in dichloromethane (0-50 %) and finally 5 % of
2 M ammonia in methanol in ethyl acetate-dichloromethane (45:50) gave 115 mg (14 %
yield) of the title compound. "H NMR (CDCl5) § 8.62 (dd, 1 H), 7.88 (dd, 1 H), 7.46 (t, 1
H), 7.37 (m, 2 H), 7.26 (m, 1 H), 7.21 (m, 2 H), 7.14 (t, 1 H), 6.81 (m, 2 H), 3.78 (s, 3 H);
MS (ESI) m/z 394, 396 [M+1]".

Example 4
5-(3-Bromophenyl)-5-pyridin-4-yl-5H-pyrrolo[ 3.4-blpyridin-7-amine
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3-(3-Bronobenzoyl ) pyri dine-4-carbonitrile WO
wQ0@9/0222061PCT/ SE2008/ 050563 49 A suspensi onPOI/SE2008/050563

hi ghly active zinc (R eke zinc) in THF (100 ng/ ., 33

m., 50 mmol) was added via asyringe to a solution of

3-brono-4-cyanopyridine (3.02 g, 16.5 mmol) in

anhydrous THF (100 ni) under an at nosphere of argon.

. : . .
rere BE Mt 0 SRLecHld B dehihe, 33, AL Ry plon P Ridy 4Ry s T
(12mOayts-100K€ undpr sodtoiobgirraeSargsm Tofteis med atldedadropWBe a solution
flask and cooled to -20 C, tq this was added a 1 M :
of %—&%pmwn%f%@&gpéﬂ 8 yuRpl & ity T GRE- heephyhrgpvas stirred
t 1100 POFof 3 fnid afld dheRDolfiBn L8 AU | 4128 -BroXoHA& Y IRE c o €@ n-3-
“for 5 mn at -20 C and for SOﬂ(m')nn@at Klopf e tff cpdobfdin
yDmetlykde I-2-medity |Gopane?-sulinameled ddampler?, 629 mg, 1.612 mmol) in THF

3-bronob | chlori.de .78 8.12 mmol ). .The o
(1] GPeadad Bep Gy Phuitelbiid et ibraiR ey tele 1 °C. The
mikt@APeLAivcd fens hfdueiny wdikhGirh@ithRRMIbREP RS Wh 8p tol S °C. The

reacti on was q#enched by the addition of saturated

reagimgrowhuauenbhas hyctee additien ehwalstandge mixtuig wasgidited with ethyl

acega;]%.rﬁl%tp%gsevsmv&elges eté%}/a{‘/[\ﬁ:cﬁ %n%&[ﬁ%ﬁ%ueé—?sﬁ ]Izzrl?a(s)ggfiag %gt{a{%:{e%a\{)f.ﬂ% Iet(l)lxl’ acetate.

ases ‘were wa 0] carbonate solu

Thélebrabin6d extratBonas warh&Uhftlat fuand sguensrsadi@ch hydrogen carbonate
Purification by colunn chromataography using a gradient .
anchpriney ghea dsic §vergneEssipat subateomnd esaraiied gldwiratidug yas dissolved in

me[1BREANE nf il dhicl At P ntrOni Aot HY fgﬂ?@&&{ﬁﬁﬂém at

Speci ntaining the title conpound.
road8@mp2B80urk MHid solvdaxawmpt evdpbrated and the residue was taken up with

WO T S
the aqueous phase was extracted with ethyl acetate. The combined organic phases were
dried over sodium sulfate and evaporated. Purification by column chromatography using a
gradient of increasing concentration of 2 M methanolic ammonia in dichloromethane (from
0 to 5 %) gave 406 mg (69 % yield) of the title compound. "H NMR (CDCls) § 8.67 (dd, 1
H), 8.53 (m, 2 H), 7.90 (dd, 1 H), 7.41 (m, 3 H), 7.23 (m, 3 H), 7.18 (m, 1 H); MS (ESI)
m/z 365, 367 [M+1]".

Example 5
5-(4-Methoxyphenyl)-5-(3-pyrimidin-5-ylphenyl)-5H-pyrrolo[3.4-b]pyridin-7-amine

A mixture of 5-(3-bromophenyl)-5-(4-methoxyphenyl)-5H-pyrrolo[3,4-b]pyridin-7-amine
(Example 3, 85 mg, 0.215 mmol), pyrimidin-5-ylboronic acid (35 mg, 0.280 mmol), [1,1'-
bis(diphenylphosphino)ferrocene]palladium(Il) dichloride dichloromethane adduct (18 mg,
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The title conpound was prepared as described in
Exanple 2 starting with a m xture contai ni ng
w208/ vermobenzoyl ) pyri di ne-4-carbonitrile. 1HIVRE2008/050563
(CDC13) 6 8.88 (m 1 H, 870 (br s, 1 H, 7.75 (br.
s., 1 H, 768 (m 1H, 7.6 (m 1H, 743 (m 1 H),
7.33 (br s, 9 25H). WD 2009/ 022961PCT/ SE2008/ 050563
50 Exanple 15 3 -(3 -Bronophenyl)-3
' ! I NH2
002 Hlrpch fif e P XA 18 pu o i Pl iR T2 D
dlnildnh@yaﬂiph@ vﬁatﬁtaaﬂtethagolf(ﬁtﬁm N-mL) was heated by m1crowave 1rrad1at1on at
(3-bronmophenyl ) (4- cyanopyri di n- 3-y | ene] -
130 né» AT ERRa P pGr %Panh PdBIn BYIShH0Ng 4 %ﬁ Pehite he
mi%xtERR08 181 Rodcenfrfied b HerioBnd ﬁul(lﬁled ﬂy E{)e adti /P & EIVC 22
H, 7.83 (dd, 1 H), 7.50 (t, 1°H), 7.4 Fm 1 H, 7.40
mg((@p %4 yield) aﬁeﬁ]@ae(rmngzhd)-lfr@e Basedy(tteatriendp] the. agdtatebyith sadjum

hy g end i BOH Dl L6 4SS o aphBRy 194 91D 7.2

di | -
(dcllolf"}?[c)f 7, @Sﬂmﬁ}x?,r"]‘é@gggﬁr@ 81, 3.1y, ?EBXH& di 1y, l7- zgmr?% IE8.82 (m 2 H),

opr i at'¢ boronic aci ester
3.78i(%& HhMS BPourd39EMhl e 16-17 described in Tabl e
I'l. 15Table 11 nmz 1H NMR (DVBO d6) Ex Cheni cal
name R4 R2

Examples 6-12

Using an analogous procedure to that described in Example 5, the appropriate
bromophenylpyrrolopyridinamine derivative was reacted with the appropriate boronic acid

or ester to give the compounds Example 6-12 described in Table 1.

Table I

m/z
Ex | Chemical name R’ R’ "H-NMR (CDCl5) ppm
[M+1]"

6 5-[3-(2- 411 8.61 (dd, 1 H), 8.16 (m, 1 H),
Fluoropyridin-3- xh 7.93 (dd, 1 H), 7.80 (m, 1 H),
yDphenyl]-5-(4- 7.53 (m, 1 H), 7.48-7.34 (m, 4
methoxyphenyl)-5H- =N H), 7.28-7.21 (m, 3 H), 6.81
pyrrolo[3,4- o (m, 2 H), 3.77 (s, 3 H).
blpyridin-7-amine e




[ Mr1] + ppm WD 2009/ 022961PCT/ SE2008/ 050563 51 16

3-Pyridin-4-yl-3-(3-
wo009/0mpsi M di n- 5-

411 9.31 (s,
9.04 (s,

2 H,

1H,

9.18 (s, 1

8.72 (d, BCHHE2008/050563

yl phenyl)-3H pyrrolo[3,4- | NN-..."....- =
48

7 5-(4- 423 3 8.62 (dd, 1 H), 8.36 (d, 1
Methoxyphenyl)-5- N H), 8.26 (d, 1 H), 7.92 (dd, 1
[3-(5- H), 7.55 (m, 1 H), 7.47-7.44
methoxypyridin-3- \O =N (m, 1 H), 7.39-7.33 (m, 3 H),
yl)phenyl]-5H- o 7.29 (m, 1 H), 7.26 (m, 2 H),
pyrrolo[3.4- -~ 6.81 (m, 2 H), 3.89 (s, 3 H),
blpyridin-7-amine 3.78 (s, 3 H).

8 | 5-(4- 393 | 58.75(m, 1 H), 8.61 (dd, 1
Methoxyphenyl)-5- N H), 8.55(dd, 1 H), 7.92 (dd, 1
(3-pyridin-3- H), 7.79 (m, 1 H) 7.55 (m, 1
ylphenyl)-5H- =N H), 7.46 (m, 1 H) 7.34 (m, 4
pyrrolo[3,4- o H), 7.26 (m, 2 H) 6.81 (m, 2
blpyridin-7-amine -~ H), 3.78 (s, 3 H).

9 5-[3-(2- 382 5 8.67 (dd, J=4.80, 1.26 Hz,
Fluoropyridin-3- N F E% 1 H), 8.47 (m, 2 H), 8.39 (dd,
yDphenyl]-5-pyridin- 1 H), 8.22 (m, 1 H), 8.02 (m,
4-yl-5H-pyrrolo[3.4- N z 1 H), 7.57 (m, 1 H), 7.53-7.42
b]pyridin-7-amine N (m, 5 H), 7.35 (m, 2 H), 6.95

(br.s., 2 H).

10 | 5-Pyridin-4-yl-5-(3- 365 | 9.18 (s, 1 H), 8.86 (s, 2 H),
pyrimidin-5- H\ E% 8.67 (dd,J=4.93,1.39 Hz, 1
ylphenyl)-5H- | H), 8.54 (m, 2 H) 7.94 (dd, J
pyrrolo[3.4- N\¢N y =7.71,1.39 Hz, 1 H), 7.49
blpyridin-7-amine N (m, 3 H), 7.39 (m, 2 H), 7.27

(m, 2 H).

11 | 5-(2-Fluoro-5- 411 | 8.67 (dd, 1 H), 8.53 (m, 2 H),
methoxybiphenyl-3- \©\ AN 7.95(dd, 1 H), 7.47 (m, 2 H),
yl)-5-pyridin-4-yl- | 7.40 (m, 2 H), 7.32 (m, 1 H),
5H-pyrrolo|3,4- Z 7.27 (m, 2 H), 7.03 (m, 1 H),
b]pyridin-7-amine o N 6.88 (m, 1 H), 6.81 (m, 1 H),
0.25 acetate | 3.80(s,3 H),2.07 (s, 0.75 H).

12 | 5-(2-Fluoro-3- 411 | 8.67 (dd, 1 H), 8.53 (m, 2 H),
methoxybiphenyl-3- F X 7.96 (dd, 1 H), 7.44 (m, 4 H),
yD)-5-pyridin-4-yl- | 7.33 (m, 1 H), 7.27 (m, 2 H),
5H-pyrrolo|3,4- Z 7.10 (m, 1 H), 6.94 (m, 2 H),
b]pyridin-7-amine 0.5 (|) N 392 (s,3 H),2.07 (s, L.5 H).
acetate

Example 13

3-(3-Bromobenzoyl)pyridine-4-carbonitrile
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8.47 (m 2 H), 7.82 (dd, 1 H), 7.73 (t, 1 H, 7.68 (m

1 H, dpyridin-I-amne 7.55 (m 1 H), 7.48 (t, 1
wWo2009/022961 7. 38 (m 2 H). 17 30-(2- -<-> 423 9rCOSKkMN8/450563

H, 872 (d, 1 H, Fluoropyridin-3- F

49

Br

A suspension of highly active zinc (Rieke zinc) in THF (100 mg/mL, 33 mL, 50 mmol)
was added via a syringe to a solution of 3-bromo-4-cyanopyridine (3.02 g, 16.5 mmol) in
anhydrous THF (100 mL) under an atmosphere of argon. The mixture was stirred for 3 h at
50 °C and then the excess zinc powder was allowed to settle at —20 °C for 2 days. The top
solution was transferred to another flask and cooled to —20 °C, to this was added a 1 M
solution of copper cyanide dilithium bromide complex in THF (17.3 mL) and the resulting
mixture was stirred for 5 min at —20 °C and for 30 min at 0 °C and then cooled to -30 °C
prior to the addition of 3-bromobenzoyl chloride (1.78 g, 8.12 mmol). The mixture was
stirred for 16 h during which time the temperature went from —30 °C to room temperature.
The reaction was quenched by the addition of saturated ammonium chloride solution and
the mixture was extracted with ethyl acetate. The combined organic phases were washed
with 1 M sodium carbonate solution, dried over magnesium sulfate and evaporated.
Purification by column chromatography using a gradient of increasing concentration of
ethyl acetate in heptane (0-50 %) gave 2.1 g of a mixture of different species containing

the title compound. MS (CI) m/z 287, 289 [M+1]".

Example 14
N-[(1E)-(3-Bromophenvl}(4-cyanopyridin-3-yl)methylene]-2-methylpropane-2-

sulfinamide

NS
IS

X Br
P
The title compound was prepared as described in Example 2 starting with a mixture
containing 3-(3-bromobenzoyl)pyridine-4-carbonitrile. "H NMR (CDCl3) & 8.88 (m, 1 H),

8.70 (brs, 1 H), 7.75 (br. s., 1 H), 7.68 (m, 1 H), 7.63 (m, 1 H), 7.43 (m, 1 H), 7.33 (brs, 9
H).
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8.47 (m 2 H), 822 (m 1 H),
yl ) phenyl] - 3-pyridin4-yl-3Hpyrrol0 [3,4- N 8.03 (m
wa20dp/0226683 (dd, 1 H), 7.59 (m 1 H), 7.47 (mPprdr/si2008/050563
dpyridin-I-am ne 7.37 (m 2 H 7.18 (br s, 2 H).
Exanpl e 18
N-[ (1E) - ( 3- Bronmophenyl ) (4- cyanopyrldln 3- Anet hyl ene] - 2
- net hyl propane-2- 5sul fi nam de A sol ution of
Exé ﬁ@grlgpyl magnesi um brom de (1M in tetrahydrofuran,
: , 5.27 mmol) was added to a solution of
3-(2-Broniophenet) pwidinid-@ - Y H-p$0alofl .44 1pkei dimriblaimine
anhyﬁgous tetrahydrofuran (20 nL) at -60 C under an
at ngsphere of argon. The mixture was stirred 10 for 30
&S While the tenperature was kept between -60 and
. _Jhe m xture was then cooled to -78 and added
ed (-78 C) solution of 3-bronmobenzoyl
der (2.103 g, 9.58 mmol) in anhydrous
t rahydrofuran (20 ni). The resulting m xture was
stirred over night as the tenperature was allowed to

t t
T B b S PRk b D2 P R RSt il BB St R v
[(1EX{3- Bﬁﬁlﬁﬂ)h@h}ﬂ}'@Je?@ﬂdb)yhdﬁhcﬁtyﬁhﬁthyﬂdi\l@] -0 oRhYIBFbpaNd- mﬁtfﬁlamlde

wer e rlg over magnesi um sul fate and evg{gorat ed.

(Exaamleji®. vbé%ll\é]&r(DM dpyd 9126k 1A Sat@gl Bpn47 (i ?nlj) a7 83 (dd,

i DG 87 3h el B5°HP B B PR A e ey o 5.2

H)m z 287, 289[|\/|+1]+ 52 N[
(1E) - ( 3- Bronophenyl ) ( 3- cyanopyri di n- 2-yl ) met hyl enel -
nmet hyl propane- 2- sul fi nam de

Examples 16-17

Using an analogous procedure to that described in Example 5, 3-(3-bromophenyl)-3-
pyridin-4-yl-3H-pyrrolo[3,4-c]pyridin-1-amine was reacted with the appropriate boronic

acid or ester to give the compounds Example 16-17 described in Table II.

Table 11

m/z "H-NMR (DMSO-dy)

Ex Chemical name R* R? .
[M+1] ppm
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The title conpound was prepared in 27 %yield by an

anal ogous procedure to that 5described in Exanple 2 by
wa@i200092291 ( 1E) - ( 3- br onophenyl ) (4- cyanopyr i di n-BeT/SE2008/050563

yl ) met hyl ene] - 2- met hyl pr opane- 2- sul fi nam de as

starting material. 1H NMR (O\BO-d6) 6 8.91 (dd, 1 H),

8.46 (dd, 1 H, 7.84 (m 1 H), 7.73 (dd, 1 H), 7.66

(m 1 H, 7.46 (m 2 H, 3.32 (s, 3 H, 1.28 (s, 9 H.

di yipremydmrne NHA tle cpmpdund|was prepared2ian 783 dd, 1 H),
b yyirelb[d,4by an g Qgolis proseddre {o that | deseniterbsion, 1 H),
Xapyplie-14my  udi ng N 7.55 (m, 1 H), 7.48 (t, 1 H),
[ (1E) - ( 3- br onophenyl ) ( 3- cyanopyr i di n- 2- | 188 (m, 2 H).

| ) met hyl ene] - 2- net hyl pr gpane- 2- sul fi nam gde as

tarting rraterial 1H NMR (DVEO d6) 6 8.70 (dd, 1 H)

16 |05 BRI 3 40 1 411 ] 93L(s, 1 H). 9.18 (s, | H),
7 fodmihosopheny 1 ﬁy“ di n-2ky 1- 7H pyr T o| bS8l Ph 1 1),
e
n

(=}

—
-~

A6 m 2 ) 8.18[ (dd, |1 HJ| 7.7% (%3 1 Pijlo(d711®58 anfilH)
°f° 1]3 1 .49 2 H), 7.431E ng;dlllg)
Rlyqsg')4 7. r g B HL M (ES 29m m, 4 H),

11 mmrerple 213 2() UsinTg an|anal ogp E7 m%f& 5.2 )
descrihed in Exarrple 5, 7-(3-bronmp T

d n 4-y1-7H pyrrol o[ 3, 4- b] pyri di n- 5- an ne was

or-ond

A +h +hn At h A oact +
\¥ | VVI [ ] L9 ] U (J.lJlJI UlJI I (J.L U JUT UTTI \J (J.\JI \¥ | UI COol T
he conpounds in Exanple 21-23 described in Tab
WD 2009/ 022961PCT/ SE2008/ 050563 53 Tabl e |

Ex Chem cal nane R4 R2 rniz [ Mtl] + 1H NWVR ( DMSO-

Exgmpphe a8

N-I(1E)-(3-Bromophenvl}(4-cyanopyridin-3-ylmethylene]-2-methylpropane-2-

—Q "'O""'_‘\ll—‘OOUJ‘< 2 M

o —
(o]
—~

sulfinamide

o
X
P

Br

A solution of isopropylmagnesium bromide (1M in tetrahydrofuran, 5.27 ml, 5.27 mmol)
was added to a solution of 2-iodonicotinonitrile (1.102 g, 4.79 mmol) in anhydrous
tetrahydrofuran (20 mL) at —60 °C under an atmosphere of argon. The mixture was stirred
for 30 minutes while the temperature was kept between -60 and —40 °C. The mixture was
then cooled to —78 © and added to a cooled (-78 °C) solution of 3-bromobenzoyl chloride
(2.103 g, 9.58 mmol) in anhydrous tetrahydrofuran (20 mL). The resulting mixture was
stirred over night as the temperature was allowed to slowly increase to room temperature.
The reaction was quenched by the addition of water, and the mixture was extracted with
ethyl acetate, the combined extracts were dried over magnesium sulfate and evaporated.
The residue was purified by flash chromatography, using a gradient of ethyl acetate in
heptane (0-50 %) to give 1.140 g (83 % yield) of the title compound. MS (CI) m/z 287, 289
[M+1]".

Example 19
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7042- 382 8.69 (dd, 1 H 8.46 (m 2 H)
Fl uor opyri di n-3- yl) phenyl]-7-pyridin-
wWd200807296pyrrolo[ 3,4- F N\-/ 8.23 (m 1 H) 8paPSEmds/050563
1H 799(m 1H 7.86 (m 1H 7.717 (m 1 H 7.55
(m 2 H b]pyridin-5-amne s, 7.51 (dd, 1 H 7.45 (m
3 H) 7.13 (br s, 2 H)

N-[(1E)-(3-Bromophenv}(3-cyanopyridin-2-yl)methylene]-2-methylpropane-2-

sulfinamide

N il
.S
(LI —é

The title compound was prepared in 27 % yield by an analogous procedure to that
described in Example 2 by using N-[(1E)-(3-bromophenyl)(4-cyanopyridin-3-
yl)methylene]-2-methylpropane-2-sulfinamide as starting material. 'H NMR (DMSO-dg) &
8.91 (dd, 1 H), 8.46 (dd, 1 H), 7.84 (m, 1 H), 7.73 (dd, 1 H), 7.66 (m, 1 H), 7.46 (m, 2 H),
3.32(s,3H), 1.28 (s, 9 H).

Example 20
7-(3-Bromophenyl)-7-pyridin-4-y1-7H-pyrrolo[3.4-b]pyridin-5-amine

The title compound was prepared in 63 % yield by an analogous procedure to that
described in Example 4 by using N-[(1E)-(3-bromophenyl)(3-cyanopyridin-2-
yl)methylene]-2-methylpropane-2-sulfinamide as starting material. 'H NMR (DMSO-dg) &
8.70 (dd, 1 H), 8.46 (m, 2 H), 8.18 (dd, 1 H), 7.75 (t, 1 H), 7.65 (m, 1 H), 7.52 (dd, 1 H),
7.49 (m, 2 H), 7.43 (m, 1 H), 7.27 (t, 1 H), 7.15 (br s, 2 H); MS (ES) m/z 365, 367 [M+1]".

Example 21-23

Using an analogous procedure to that described in Example 5, 7-(3-bromophenyl)-7-
pyridin-4-yl-7H-pyrrolo[3,4-b]pyridin-5-amine was reacted with the appropriate boronic

acid or ester to give the compounds in Example 21-23 described in Table I11.



10

22 7-Pyridin-4-yl1l-7-(3- 365 9.18 (s, 1 H 8.97 (s, 2
H  pyrimdin-5- 8.71 (dd, 1 H 8.45 (m 2 H)
wQ b@hempd) - 7H- 8.18 (dd, 1 H) 7.96 (t, 1 H)PCT/SE2008/050563
pyrrolo[3,4- NN --...",..-- |
53
Table 111

m/z "H-NMR (DMSO-dy)

Ex | Chemical name R* R* .
[M+1] ppm

21 | 713-C2- 382 | 8.69 (dd, 1 H) 8.46 (m, 2 H)
Fluoropyridin-3- - F N 8.23 (m, 1 H) 8.19 (dd, 1 H)
yl)phenyl]-7-pyridin- | 7.99 (m, 1 H) 7.86 (m, 1 H)
4-yl-7H-pyrrolo[3.4- ZN pZ 7.71 (m, 1 H) 7.55 (m, 2 H)
blpyridin-5-amine N 7.51 (dd, 1 H) 7.45 (m, 3 H)

7.13 (brs, 2 H)

22 | 7-Pyridin-4-yl-7-(3- 365 | 9.18(s, 1 H) 8.97 (s, 2 H)

pyrimidin-5- AN AN 8.71 (dd, 1 H) 8.45 (m, 2 H)

ylphenyl)-7H- 8.18 (dd, 1 H) 7.96 (t, 1 H)

Z—=

pyrrolo[3,4- \%N Z 7.77 (m, 1 H) 7.64 (m, 1 H)

blpyridin-5-amine N 7.56 (m, 2 H) 7.51 (dd, 1 H)

747 (t,1H) 7.12 (br s, 2 H)

23 | 7-(2-Fluoro-3- 411 | 8.68(dd, 1 H) 8.45 (m, 2 H)

methoxybiphenyl-3- F SN 8.17 (dd, 1 H) 7.78 (m, 1 H)

yl)-7-pyridin-4-yl- | 7.64 (m, 1 H) 7.56 (m, 2 H)

7H-pyrrolo[3,4- Z 7.50 (dd, 1 H) 7.38 (m, 2 H)
blpyridin-5-amine (|3 N 7.16 (m, 2 H) 7.09 (br s, 2 H)

6.91 (m, 1 H) 3.85 (s, 3 H)

Assays

Compounds were tested in at least one of the following assays:

[-Secretase Enzyme
The enzyme used in the IGEN Cleavage-, Fluorescent-, TR-FRET- and BiaCore assays is

described as follows:
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7.77 (m 1 H 7.64 (m 1 H) Db]pyridin-5-amne 7.56
(m 2 H 7.51 (dd, 1 H 7.47 (t, 1 H 7.12 (br s,
WQ@20dp/02B86i7- (2' - Fluoro-3'- _/ 411 8.68 (dd, 1 POT/BE2088/050563
(m 2 H nethoxybi phenyl- 3-

54

The soluble part of the human [-Secretase (AA 1 — AA 460) was cloned into the ASP2-
Fc10-1-IRES-GFP-neoK mammalian expression vector. The gene was fused to the Fc
domain of IgG1 (affinity tag) and stably cloned into HEK 293 cells. Purified sSBACE-Fc is
stored in Tris buffer, pH 9.2 and has a purity of 95%.

IGEN Cleavage Assay

The enzyme was diluted to 43 pg/ml in 40 mM MES pH 5.0. The IGEN substrate was
diluted to 12 uM in 40 mM MES pH 5.0. Compounds were diluted to the desired
concentration in dimethyl sulfoxide (final dimethyl sulfoxide concentration in assay is
5%). The assay was performed in a 96 well PCR plate from Greiner (#650201). Compound
in dimethyl sulfoxide (3 pL) and enzyme (27 pL) were added to the plate, and pre-
incubated for 10 min. The reaction was started with substrate (30 uL). The final dilution of
enzyme was 20 pg/ml and the final concentration of substrate was 6 uM. After 20 minutes
reaction at room temperature (RT), the reaction was stopped by removing 10 uL of the
reaction mix and diluting it 1:25 in 0.2 M Trizma-HC]I, pH 8.0. The product was quantified
by adding 50 uL of a 1:5000 dilution of the neoepitope antibody to 50 uL of the 1:25
dilution of the reaction mix (all antibodies and the streptavidin coated beads were diluted
in PBS containing 0.5% BSA and 0.5% Tween20). Then, 100 uL of 0.2 mg/mL
streptavidin coated beads (Dynabeads M-280) and a 1:5000 dilution of ruthenylated goat
anti-rabbit (Ru-GaR) antibody was added. The mixture was measured for electro-
chemiluminescence in a BioVeris M8 Analyzer after 2 hours of incubation with shaking at
RT. The dimethyl sulfoxide control defined 100% activity level and 0% activity was
defined by exclusion of the enzyme (using 40 mM MES pH 5.0 buffer instead).

Fluorescent Assay

The enzyme was diluted to 52 pg/ml in 40 mM MES pH 5.0. The substrate (Dabcyl-Edans)
was diluted to 30 uM in 40 mM MES pH 5.0. Compounds were diluted to the desired
concentration in dimethyl sulfoxide (final dimethyl sulfoxide concentration in assay is
5%). The assay is done in a Corning 384 well round bottom, low volume, non-binding
surface plate (Corning #3676). Enzyme (9 pL) together with 1 pL. of compound in
dimethyl sulfoxide were added to the plate and pre-incubated for 10 min. Substrate (10 pL)
was added and the reaction proceeded in the dark at RT for 25 min. The final dilution of
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8.17 (dd, 1 H 7.78 (m 1 H yl1)-7-pyridin-4-yl-

7.64 (m 1 H 7.56 (m 2 H 7Hpyrrolo[3,4- (i 1
wo289/0tx61 1 H) 7.38 (m 2 H) b] pyridi n-5- am PeT/SE2008/050563

7.16 (m 2 H 7.09 (br s, 2 H
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enzyme was 23 ug/ml, and the final concentration of substrate was 15 uM (Km of 25 uM).
The fluorescence of the product was measured on a Victor II plate reader with an
excitation wavelength of 360 nm and an emission wavelength of 485 nm using a protocol
for labelled Edans peptide. The dimethyl sulfoxide control defined 100% activity level and
0% activity was defined by exclusion of the enzyme (using 40 mM MES pH 5.0 buffer

instead).

TR-FRET Assay

Enzyme was diluted to 6 ng/mL and the substrate (Europium)CEVNLDAEFK(Qsy7) to
200 nM in reaction buffer (NaAcetate, chaps, triton x-100, EDTA pH 4.5). Compounds
were diluted to the desired concentration in dimethyl sulfoxide (final dimethyl sulfoxide
concentration in assay is 5%). The assay was done in a Costar 384 well round bottom, low
volume, non-binding surface plate (Corning #3676). Enzyme (9 pL) and 1 pL of
compound in dimethyl sulfoxide was added to the plate, mixed and pre-incubated for 10
min. Substrate (10 pL) was added and the reaction proceeded in the dark for 15 min at RT.
The reaction was stopped with the addition of 7 pLL NaAcetate, pH 9. The fluorescence of
the product was measured on a Victor I plate reader with an excitation wavelength of 340
nm and an emission wavelength of 615 nm. The final concentration of the enzyme was 2.7
pg/ml and the final concentration of the substrate was 100 nM (Km of 290 nM). The
dimethyl sulfoxide control defined the 100% activity level and 0% activity was defined by

exclusion of the enzyme (using reaction buffer instead).

BACE Biacore Sensor Chip Preparation

BACE was assayed on a Biacore3000 instrument by attaching either a peptidic transition
state isostere (TSI) or a scrambled version of the peptidic TSI to the surface of a Biacore
CMS5 sensor chip. The surface of a CMS5 sensor chip has 4 distinct channels that can be
used to couple the peptides. The scrambled peptide KFES-statine-ETIAEVENV was
coupled to channel 1 and the TSI inhibitor KTEEISEVN-statine-VAEF was coupled to
channel 2 of the same chip. The two peptides were dissolved at 0.2 mg/mL in 20 mM
sodium acetate pH 4.5, and then the solutions were centrifuged at 14K rpm to remove any
particulates. Carboxyl groups on the dextran layer were activated by injecting a one to one

mixture of 0.5 M N-ethyl-N’ (3-dimethylaminopropyl)-carbodiimide and 0.5 M N-
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6.9 (m 1 H 3.85 (s, 3 H Assays Conpounds were
tested in at | east one of the foll ow ng assays:
wda 3e08ezmet ase Enzynme The enzyme used in the | GAN/SE2008/050563
Cl eavage-, Fluorescent-, TR-FRET- and Bi aCore assays
I's described as foll ows: 6
2009/ 022961PCT/ SE2008/ 050563 54 The sol ubl e part of
t he human | 3- Secret ase (AA 1 - AA 460) was cloned into
r&pen;'gaj S
hy&rg)‘?%s’ﬁt?(? g]'FHEg g[tce)sn éL}IV\lgE use p K ds%ﬂltﬁ)ﬁ%rf?fé dog%ol peptide
waf afjddtet 1h}chtm1@1 1 dmd7 sitiradd SyuIcAmm ednd theo tME&naﬁ&g:mtﬂvsted
urlfled SBACE-Fc is stored in Jris buffer, pH 9.2 and
carfeey] gTQus My Bpclensny injertipan! & ethonclammeday,’ mafew&@@n-
was diluted to 43 ps/m in 40 mM MES pH 5.0. The | GEN
substrate was diluted to 12 i.IMin 40 nmM MES pH 5. 0.
BACEacmdstswerodicolit ed to the desired concentration in

oIBR8 98 L0 ERRYe 2 88 8% et
at (€ uf5qkumRehd Buffer %nﬁ%edhhlemsﬂfdﬁ&)fTM1@[&! BACE was mixed with
(#650201) . Conpound in dinethyl sulfoxide (3 pL) and

dln@q’qlleﬁglfque piLgonpauad diddied in dimdtley! ,gu]é@gde atregfinal concentration of

5%\%{1&&;& %@f (? &F%B}%)%PZ"@}]M‘LEP Ilenﬁx Ct %qu?c%éﬁ tc'eéifsftofa 5(5 Slmutes at RT

bemasbezxig p§dcrdd cpechHangelfli arl2 eahe @Mff Blacore dafp aubateroatze pL/min.
IM After 20 minutes reactjon at room

AStBe%% baw\rf@ theatyip therrdenad was mspsursingegopesuiy (REGORAGE
binf g 8 TSN ENPRGFAE AR @A SRR THE plesielcl g BACE
inhithyitoa datiungd 60 srglnablﬁy Binding@OBAQIH artd inhibafngtthe maaﬁmntmmiethe
ti O pL of the 1:25 | ut f t
perfiche J?gid%/ %ﬁ@ﬁ*@ogp@%eﬁowéa@ﬁ? ’éafaallilg@ﬁﬁece Gf V%gsg%l'érgrgcted
froi’fﬁh@ cﬁjdﬂnléf ?i%sbéhsggq* he Ql‘ﬁh@th ' éﬂgfogldé LRrRA V%Qleﬁnéf/ﬁs 100% and the
Tween20). Then, 0 pL 2 nmg/ nL streptavidi

cifenyat 8¢ dosmdsnd Wymwbeadftaﬂ\pezm} indirhdtien af tho @lon@hylwulfomde
‘}(ﬁ}%’ rut henyl at ed goat 20 anti-rabbit (Ru-GR) anti body
° é added. The m xture was neasured for
el ectrochem | um nescence in a BioVeris MB Anal yzer
after 2 hours of incubation with shaking at RT. The
Betgi-Yestdtgple VBhptle 6xildisscodnt rol defined 100% activity | evel

Ge?%g{l%,goﬁlgkmmg\#g'@?defl ned by exclusion of the enzyne

5.0 buffer instead). 25
ThEmeasqepdhsnﬁamyod[ﬁ@tm RDINYR ofMsmahi Tullitledlgth APFHIP Wallstably

trarllsr%ec%eod 1?1% HEK-5)93 cells 'us1r11-g ?hesﬂgggetr:t%}ﬁne( t%antg%e%!uz)r&z ge%lgesr?t according to
manufacture’s protocol (Invitrogen). Colonies were selected with 0.1-0.5 mg/mL of zeocin.
Limited dilution cloning was performed to generate homogeneous cell lines. Clones were
characterized by levels of APP expression and A secreted in the conditioned media using

an ELISA assay developed in-house.

Cell culture for HEK293-APP695

HEK293 cells stably expressing human wild-type APP (HEK293-APP695) were grown at
37 °C, 5% CO, in DMEM containing 4500 g/L glucose, GlutaMAX and sodium pyruvate
supplemented with 10% FBS, 1% non-essential amino acids and 0.1 mg/mL of the

selection antibiotic zeocin.



10

15

20

25

30

was diluted to 30 i.IMin 40 mM MES pH 5. 0. Conpounds
were diluted to the desired concentration in dinethyl
waeoboxisde (final di methyl sul foxi de concentr aP€DREI0N8/050563
assay is 5% . The assay is done in a Corning 384 well
round bottom |ow vol unme, nogibinding 30 surface plate
(Corning #3676). Enzynme (9 p,L) together with 1 pL of
compound i n di nethyl sul foxide were added to the plate
and pre-incubated for 10 min. Substrate (10 )10 was
added and the reaction proceeded in the dark at RT for
Ap2Brdtease addag final dilution of

2009/ 022 61P / SE2008/ 0505
Eéﬁ«?%% S WIS qstgfh%ggé’g? 5 yé%eg?l é ?au M

corfc'éﬂﬂrﬁfon%ﬁf ol M 06 Jdie/mhl., Ul%%ﬁ]‘} eae @Jsgéns'i&@wm Q)%’&& bMBIS clear bottom
measured on a Victor plate reader wt
96-awotli rtodyt- Dekysmvezltemgllate AifteBG@rrmugmntctuhatlmt§§l°6n5% CO,, the cell

vel en ocol . elled.
me algh%%aﬁcaivvltﬁﬁsp gl I:‘% ALT B FGP&EFY%QOO
U/h00P0aed/hn, keéFé&Mely) a&daén%%@ebﬂnlébﬁﬁﬁsme faef difRehylPYulfoxide
excl usion of the enzyme (using 40 mM MES pH 5.0 buffer
cotjcastratipa)of WR@QEWCKS@WS%@%@WHQOMH@% r ¢ hat pg @ 5% CO,.

t FK| 0]
To ﬁ%ﬂt fh r?hea Cr}t? Isuglﬁt] %Egeflﬁga lch{ %ﬁa@ Aoy ?":Tum(\%s%/ ntsfe%ed?(le)gound
botk foRpropyfehe 9EaraIoplnESassry plack). Inte&xélltpqmé has gssi f@tdhe ATP
concentration in_dimethyl sulfoxide (final dinethyl

assgy;|ap ggicabed belewnt p 4ig eﬁax mafﬁs%()ay 0§ pls%ary deiection sahitighs

S
Corﬂ%ﬂﬁ‘g d? éﬁs{j ag%%ﬁt}/@tleA rni n%g #gf‘@ g)u% ng)yk/ m:H{}BU(1 %tmylated
monddogaianchisp bE 06 atdrodp unBPBS witn@519yBS Auintl 0:53°6 & weens-20 was

dedtthe d and pre-ipnc ed for 10 15
addgper &g §flﬁig’(° ?ti(goyeféu@éét ‘go%g'fﬁeanﬁ) H‘?Q PEaL E}r}s%}etec‘uon
sol@ﬂi(ﬁ?&ﬁl@ﬁﬁn rﬁnﬁﬁ(ﬁﬂ‘a fy@fenHardd atae{ntﬁ:gbbggﬁﬁ ?%ﬁ&l O mg/mL

was st Qppe the addition of 7 pi, NaAceta
of 9repTivedif b@ﬂjecelseaeﬂ déyrmlbeadséw@%%@ﬁwe& added peeasir B piate avas

.Vict roll n excj atlon th
vigdh it B T S5 et T a0t SAEIR oot R
chdnhiR@hin6RBE&RITh hdibVBriOMSt Agalgiteyme was 2.7 ps/m and
the final concentration of the substrate was 100 nM
(Km of 290 nM. The 20di net hyl sul foxide contro
Ck@%?hﬂ% m%ﬁes%g?@6ectivity | evel and 0% activity was
y exclusion of the enzyme (using reaction
SHESY §¢ rcelllméxegﬂc)wn BAGE wBihat9e ICe),Se MMEMZRIIR 1Pr epagiainig GlutaMAX
BACE was assayed on a BLaco e3000 instrunent by
supplqmagtsdaitail o HEPER JOral BS pra < pangessoniad %Hléw acids.
isostere (TSI) or a scranbled version of the peptidic
TSI to the surface of a Biacore CVMb sensor chip. The
sAEWWfdmaeohaa CVb sensor chip has 4 dlstlnct channel s

SHAPEY Gatrie TR ol BP0 R RER nd Sited A SRS of
1.5%16nQusha., 16h MLnéElpdugﬁénsﬁﬁﬁgéllsg}{Masﬁlﬁéﬁ dl@&rmEgotW 96-well

coupl ed to channel he sanme chip.
t1sspe ptlhﬂdé plae ridiag |7§Wr&ﬁefdn@foa@012atrﬁd/ ¥ S%C@@ thwpeébmedlum was

rerl@it MG Rl R BRSOl RS BT B Ui 100

g/, Respyttiveiy) Wphtafiing R @defolads 1h&yﬂifal wicthyd elifyaleeoeyntration
injecting a one to one mxture of 0.5 M Nethyl-N

of t% delkevergicapesse ie Bisyasy cerapwsirslf@ﬁ@ehw 6 é%l\ﬁ?% Toppeasure
AL P AT ol ARt AR UL AR S e Bhery
(MSDntweed uged phd de s way Im:ﬁoeded accoltimgn el thd nfagufadtund’ mpatocol.
5 pL/mn., and then the remmining activated carboxyl
groups were bl ocked by injecting 1 M ethanol am ne for
7 mn at 5 pL/mn. 5 BACE Bi acore Assay Protocol



The BACE Bi acore assay was done by diluting BACE to

0.5 [tMin sodium acetate buffer at pH 4.5 (running
whodobee29m nus di met hyl sul foxi de). The di |l ut edPGHEOER00&650563

m xed with di nethyl sulfoxide or conpound diluted in

di met hyl sul foxide at a finag concentration of 5%

di met hyl sul foxi de. The BACE/ i nhi bitor m xture was

i ncubated for 30 mnutes at RT io before being

t hp
B N
migbplagl Thasdhplaﬁeuva&dawd ﬂbeﬂmoa&iﬁe assay tas desdlbed BAGE. The sAPPP

bindin to tg} TSI inhj %gr n channpel g
wag, %%Ht%ne dugipmsfiakingpt Ry gé V agi Slpﬂm@mtt%? wells of the
m1dr%ﬂl'€lféegft%p§1uﬁ é@@%bslgﬁl Qe Aoy & ‘Pab@i%%e%’dgod Miib%ﬂ W&Q added
he I nteracti he peptidic TSI on the ch
(25lplib/1&d¢1h dinabcapleeriragion 1nivbgo Herassyygdite iaed thegplatasvas 1ncubated with

sha i R B P ROk B PP htesfet T RRAVAET D6 BSRARBITHE ves

adRufte e Rhtet ARCOMAAKAG AVRY tﬁ@Fl@fetv_%k ra8d RARESRUTOR™ Imager for
i nhibition of the dinethyl f oxi de control.

clegise-gh@eityreinassendshol e Cel | Assays 20 Generation of
HEK293- APP695 The pcDNA3.1 plasm d encodi ng the cDNA
of human full-1ength APP695 was stably transfected

ATPussyyHEK- 293 cel | s using the Lipofectam ne
transfection reagent according to manufacture's

As ipdieasebaboveifict fagderying apdinm &y apalysts 96 AEEP et SIM’memm the cell
L L

plalt, ihiste §k Thoclo oAE0S Aolok M Beinfl V1o OPROSeILES

pmhiée*reti&ﬂqhetmmttg kit Aenan Bynﬂbmxﬁwsmno@m?atemmsm@s mn catidar ATP.

A13 secr et t he conditioned nedj a usi
%%%saﬁp‘”&%%f? ﬂar«‘wrﬂwaégt hegpguiaqiye ssotopel. Bﬂeﬂy,LSO uL cell lysis

realfE 293 20 wWaRK2R3 p s lviers f@%ﬁe@a&mﬁﬁfmgmhume mnin afier
Wi | d-type P HEK29§ APP695) were grown at 30 3
adda%roo:fzmommwnmmwmmghﬂ% BOisgX TP tlagodsibe I@mmmoe was

mepe RS & VAN S AL RRL IR Gty o ot the

sel ection antibiotic zeocin. WO
ReaQQQ/022961PCT/SE2008/050563 57 Afl 40 rel ease assay

r . - 909
YRS gafiee ot SubiuBE AR RRRAR Ao e mpgf about 110
ab@e 1 06,000.nM1 Qﬁolﬂgldaetlzita shispamsli ol (el tompainds & dilachelow in
cl ear bottom 596-wel |l poly-D-lysine coated plate.
Tabledly over night incubation at 37 C, 5% CO2, the cell
medi um was replaced with cell culture nediumwth
penicillin and streptomycin (100 U ni, 2100m ni,
T%ﬂﬂﬁbéﬂtively) cont ai ni ng test conpounds ina fina
ehrethy—suHoxi-de—eoncentration—of—1% Cells were
E%B@Qﬁ“to t he |t FRARKRAsS®or 24]h at 37 C 5%
5 COZ. To quanti flypgbhigganount of released Al3, 100 pL
cell mediumwag transferred to a round io bottom
6 pol ypropyl ene 9&7%aM pl ate (assay plate). The cell
phate—was—saveg—iorthe-AfP-assay;—a$ described bel ow
7To t he assay p|éﬂ§nhéo pi, of primary detection
solution contal[mzgg\y- o 1.1 g/ M of the rabbit
anti - A1340 antlbodv and 0.5 i.tg/nL of the
9 bi otinyl ated myradSindhal nouse 6EL0 apti body in DPBS
wi-t-h—0-5—UBSA—and—0-5% Fween-—20—was—added per well and
1Q hcubat ed over ﬁzéﬁpdat 4 C. Then, 50 pi, of secondary
[getection ISsoipgRcontaining 0.5 1.tg/nm of a
rut henyl ated goat anti-rabbit antibody and 0.2 ng/nL
of streptavidin coated beads (Dynabeads M 280) was
added per well. The plate was vigorously shaken at RT
for 1-2 hours. The plate was then neasured for
el ectrochem | uni nescence in a BioVeris MB Anal yzer.




20 Cell culture for SH SYSY SH SY5Y cells were grown

37 Cwith 5% CQ2 in DMEM F-12 1:1 contai ning d utaMAX
waeapphzyented with 1 mM HEPES, 10% FBS and 1% PCT/SE2008/050563

non- essential am no acids. sAPPfl rel ease assay 25

SH SY5Y cells were harvested at 80-90% confl uence and

seeded at a concentration 1.5x106 cells/nm, 100 nL

cell suspension/well, onto a black clear flat bottom

96-wel | tissue culture plate. After 7 hours of

i ncubation at 37 C, 5% CO2, the cell nedi um was
replaced-with O-bpi-cell culture nediumwith

TS oot T

1?pen|C|II|n and §?$@ﬂtony0|n (100 Upl, 100 1.tg/nmi,
14 ESpPectiVely) Confpi ni ng test conmpounds in a fina
dinethyl sulfokide concentration 30 of 1% Cells were
1bxposed to the 6%shlconpounds for 18 h at 37 C, 5%
21&&.}1 To—t1reastit mnio reteased—nto the cell nedi um
SAPP13 nlcropla?e rom Meso Scal e i scovery (MSD)
22vere used and { b agsay was perforned according to the

menufacture' s - protocol MO

25009/ 022961PCT] SEPM08/ 050563 58 Briffly, 25 tL cell
mediumwas transierred to a previously bl ocked MsSD
SAPPI 3 mcroplate. The cell plate was saved for the
ATP assay, as described bel ow. The sAPPI 3 was captured
during shaking at RT for 1 hour, by antibodies spotted
in the wells of the microplate. After nultiple washes,
SULFO TAG | abel ed detection anti body was added 5
(25pL/wel |, final concentration 1nM to the assay
plate and the plate was incubated with shaking at RT
for 1 hour. Following nultiple washes, 150 ). 11/ well
of Read Buffer T was added to the plate. After 10
mnutes at RT the plate was read in the SECTORTmM
| mger for electro-chem | um nescence. 10 ATP assay As
i ndi cat ed above, after transferring nmediumfor
anal ysis of A1340 or sAPPI3 fromthe cell plate, the
pl ate was used to anal yze cytotoxicity using the
ViaLight Tm Plus cell proliferation/cytotoxicity kit
from Canbrex Bi oSci ence that neasures total cellular
ATP. The assay was performed according to the
manuf acture's protocol. Briefly, 50 pL cell lysis 15
reagent was added per well. The plates were incubated
at RT for 10 mn. Two mn after addition of 100 tL
reconstituted ViaLight Tm Plus ATP reagent, the
| um nescence was neasured in a Wallac Victor2 1420
nmul til abel counter. Results Typi cal Ki val ues for
t he conpounds of the present invention are in the
range of about 1 to 20 about 100,000 nM Bi ol ogica
data on exenplified final conpounds is given belowin
Table I'l1l. TABLE I1l. Exanple No. Ki in TR-FRET assay
5 282 nM
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WO 2009/022961 PCT/SE2008/050563

60

CLAIMS

1. A compound according to Formula I

wherein

R' is selected from aryl and heteroaryl, wherein said aryl or heteroaryl is optionally
substituted with one or more R”; and wherein said aryl or heteroaryl is optionally fused
with a4, 5, 6 or 7 membered cycloalkyl, cycloalkenyl or heterocyclyl group to form a
bicyclic ring system, wherein said bicyclic ring system is optionally substituted with one or

more R4;

R’ is selected from aryl and heteroaryl, wherein said aryl or heteroaryl is optionally
substituted with one or more R”; and wherein said aryl or heteroaryl is optionally fused
with a4, 5, 6 or 7 membered cycloalkyl, cycloalkenyl or heterocyclyl group to form a
bicyclic ring system, wherein said bicyclic ring system is optionally substituted with one or

more R4;

R%is independently selected from halogen, nitro, CHO, Co_alkylCN, OC,¢alkylCN,
Co-salkylOR®, OC;.6alkylOR®, Co_alkyINR’R®, OC,.alkyINR’R®,
0C;.6alkylOC;_alkyINR’R®, C.salkylCO,R’, OC_salkylCO,R’, Co.salkyICONRR®,
OC.6alkylCONR’R®, OC,_alkyINR*(CO)R®, CyalkyINR*(CO)R®, O(CO)NR’R®,
NR*(CO)OR®, NR*(CO)NR’R®, O(CO)OR’, O(CO)R’, CyalkylCOR®, OC;.alkylCOR®,
NR*(CO)(CO)R’, NR’(CO)CO)NR’R®, Co.alkylSR®, Co_salkyl(SO)NRR®,

OC 16alkyINR’(SO,)R®, OCo.salkyl(SO2)NR’R®, Co_salkyl(SO)NR’R?,
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23 88 nM WD 2009/ 022961PCT/ SE2008/ 050563 60 CLAI M5 1.

A conmpound according to Formula | 5 H2ZN | i0 wherein
wRkowm2el ected fromaryl and heteroaryl, where¢TiSBERNI050563

aryl or heteroaryl is optionally substituted with one

or nore R4; and wherein saiggaryl or heteroaryl is

optionally fused with a 4, 5, 6 or 7 nenbered

cycl oal kyI cycl oaI kenyl or heterocycl yI group to form

j6on g
Co- MkyIRRSq%))Rél@@;@tkytmmT(sapw mqalhlglise)rzaa[’@@téalkws@éa? n )
t t t t
Co g IaPRins ehir Gtk ey g sy B soneloallob yi | o
d
Co. gi}lg}%lgg?!yk%?&gégr SX‘%aqlgyl@ cyglroélrl%tﬁ}él?g% %(13@35?95 r(%g%k¥lheteroawl
Co. aallzﬂmtclymwljzl anldr@C&yHQyémervmbfé,l whaandaidiQyelkyt Crisalgenyl,

s CraaBElranrorisl Coel e T e AR oiomy
kig) I
Co. @ Czyﬂﬁﬂyk)dogmk meﬂﬁ@ﬂll (SZ o 31@@&1@ df}M IIG,. 6alkglheterocyclyl 1s

1
6al kyl O? NRER6, 0C2 6alkylNR!
optimelty s@zﬂtl[@yq:cb@gh @gq: Rly][n ar@-yv]@q:m m@@ﬁphg individual aryl or

e T R By BB S é%%ﬂ%?%&?%ﬁ@ﬁ?@yl

cydNRBKEE9) &R@aterhﬁ&ﬂ}@@m@onﬁ)éﬁﬂ%f@%nn@ §¥s@nRohere the bicyclic ring
Co_6al kyl COR5,” OG_6al kyl COR5, - NR5( 00) ( CO) R,

Sy [Sy i waﬁ@uw‘éw&a@n@wr%e% 6al kyl (502) NRSR6,
W%o pﬁl kyl NR5(502) R6, 0C0_6al kyl (502) NRGRS,

~Bal kyl (SO NRSR6, 61
Xis C orN;

Y is C or N;

ZisCorN;

provided that when:

Wand Xare N, Y and Z are C;
Wand Y are N, X and Z are C;
Wand Z are N, X and Y are C;
Xand Y are N, W and Z are C;
Xand Z are N, W and Y are C;
Y and Z are N, W and X are C;
W, Xand Y are C, Zis N;

W, Xand Zare C, Yis N;
W,Y and Z are C, X is N;
X,YandZ are C, W=N;

mis0,1,2or3;

R*is independently selected from halogen, nitro, SFs, OSFs, CHO, CysalkylCN,
OC.salkylCN, CyalkylOR’>, OCyalkylOR’, Co.alkyINR’R®, OC,.alkyINR’R®,
0C,.6alkylOC;_alkyINR’R®, C.6alkylCO,R’, OC/_salkylCO,R’ Cy_galkylCONR’R®
OC6alkylCONR’R®, OC,_alkyINR>(CO)R®, Cy_salkyINR’(CO)R®, O(CO)NRR®,
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0C1_6al kyl (SO NR5R6, Co_6al kyl OSO2R5, Co_6al kyl SO3RS5,
Co_6al kyl NR5(S02) NR5R6, Co_6al ky 1NR5( S0) R6,

wOaR9M2d9ky | NR5( S0) R6, 0C1_6al kyl SO2R5, Co_6al kpd'BORMBS/050563
Co 6 alkyl S OR5, Cl1_6al kyl, C2_6 al kenyl, C2_6
al kynyl, Co_6al ky1C3_6cycl ogdkyl,
Co_6al ky1C3 6cycl oal kenyl , Co 6a| ky1Cé6cycl oal kynyl ,
Co_6al kyl aryl, Co_6al kyl het er oaryl,

Nﬁ@})@%}*gﬁgﬂ@@}\ﬂgﬁm @ﬁc@@f &gé%fﬁ @ﬁ@t@@fgb& 4alkylCOR®,
Nmmfﬁmmw@@}(@m)ﬁw R’ mﬁgalyusﬁ@oﬁmwsmm«ém

OC R ANR TR K S ATk OB e ROl S DIV R RS,

O@?ﬁk@l@é )ﬂg R CS’&){%MWSOZW @%R"-’V@J B&KWSOE NI@Q”V' th

one or _no ereln any ndi vi dual’ aryI
Co- Gﬂik)HNReﬁ'S@Ry,IO@xaaH@ﬁ\IM§Obi§ QﬁuédkalISQ@Rf WsadkpiShRS 4,

oSO TRk S FE S M BY e S T %%’é@mm
Coey1e; LdyeloRiked ! C&@'Iky'ﬁ&c%?ﬂ%ﬁl%@'hylscg&q gxm\y oy 6alkylheteroaryl
substituted with one 'or nore A; X

Co. wkwmtgroey@yl axd QGzakkgberropchy \@l@fmemﬁaud %’emfyl wzazﬂ@erwl
d N nd 7 jare C
C: GG £ PRINGS  oriion e Patetordl By My ng 081X o

Co &l@ﬂﬁet@oc%lﬂrﬁi @ﬁhﬂ(y[ﬁete\fé@@@d ¥ @ptonélly sibanted vﬁﬂﬁoﬁ% or more
Wand X are C_ W X and Yare C, Zis N W
a%\q, ‘é(hgem\aqysof e @éWWual(arghgr @tqp@y@roqu gaybe optlonaj{y fused

Wl%ﬁ"é‘éeﬁaem oeiLQrilo R sheisdi e lor eyt Siggu g fopm
bicGHNg rifgosyShkwhe, theBlb)@yc(ﬁc rﬁlgadyktyhﬁNppﬁmaﬁglskbdtiméd with one or
0C2_6al kyl OR5, CO_6alkylNRSR6, 0 C2_6 al kyl NRSRG,
mofE2> 6al kyl 0C2_6al kyl NR5R6, Co_6al ky1CO2RS5,
0C1_6al ky1CO2R5 CO_6alky1CONRS5R6 0C1_6alky1CONRSR6, 0
c2 6 al kyl NR5( CO)R6, Co_6al kyl NR5( CO) R6, 0( CO) NR5RS6,
R’ is selected from hydrogen, C1 salkyl, Cr-salkenyl, Cs- 6alkynyl Co-salkylCs- 6cycloalkyl

Co-salkylCs_gcycloalkenyl, CosalkylCecycloalkynyl, Co-salkylaryl, Co-galkylheteroaryl,
Co-salkylheterocyclyl and C1-6alkleR7R8, wherein said C;-galkyl, Cr-salkenyl, Cs,-
salkynyl, Co-salkylCs-¢cycloalkyl, CosalkylCs.¢cycloalkenyl, CosalkylCgcycloalkynyl, Co-
calkylaryl, Co-salkylheteroaryl or Cy_alkylheterocyclyl is optionally substituted with one or

more A;

RS is selected from hydrogen and C;-salkyl, Cs-galkenyl, Co-salkynyl, Co_6alkleR7, Co-
calkylCs-¢eycloalkyl, CygalkylCsscycloalkenyl, CogalkylCscycloalkynyl, Co-salkylaryl,
Co-¢alkylheteroaryl, Cy.¢alkylheterocyclyl and C1-6alkleR7R8, wherein said C;-galkyl, C,-
calkenyl, Cy-galkynyl, Co-salkylCs-cycloalkyl, CoalkylCs ¢cycloalkenyl,
Co.salkylCecycloalkynyl, Co-salkylaryl, Co-ealkylheteroaryl or Co.salkylheterocyclyl is

optionally substituted with one or more A; or

R’ and R® may together form a 4 to 6 membered heterocyclic ring containing one or more
heteroatoms selected from N, O or S that is optionally substituted with A; whenever two R’

groups occur in the structure then they may optionally together form a 5 or 6 membered
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WD 2009/ 022961PCT/ SE2008/ 050563 62 NR5( C0) OR6,

NR5( CO) NR5R6, 0( C0) OR5, 0(CO R5, Co_6al kyl COR5,
w®B09B2d9ky | CORS5, NR5( C0) (CO) R5, NR5( CO) ( CO NRSPBT/SE2008/050563

Co_6al kyl SR5, Co_6al kyl (S02) NR5R6,

0C1_6al kyl NR5( S02) R6, 0C0_6adskyl ( S02) NR5RG,

Co_6al kyl (SO NR5R6, 0Cl_6al kykS0) NR5R6,

Co 6a|kyICSC2R5 SO03R5, Co_6al kyl NR5( S02) NR5R6,

w3000 ) AR B SRR v

optishafgkubystituté&Pwihbke lIyllnpreOR 6al kynyl ,
Co_6al ky1C3_6cycl oal kyl Cb_6a|ky1C3_60ycIoaIkenyI,
Co_6al ky1Cé6eycl oal kynyl , Co_6al kyl aryl,
R’ %ﬁ%&xh&ﬁ%ﬁdéﬁﬂwébat@@ﬁ%ﬁ{ Ilf})ﬁlr%ecpgﬁﬂ%é%-%ﬁgenyl Ca-salkynyl,

eterocyclyl, wherein sard CI

Cw@ﬂ;ﬁébkeyd@&myEZlﬁa&Wyhykdeﬁk@aﬂK&&@Byﬁbymﬂmﬂkkwﬂ Co-

sl R MeterSed B S SES e iistsin g Gty Co
6a11@d@1tyl @}%hlkymﬁué%dlkﬂC?QC})Mdaﬂ(}@r@o &mymréeyc%alkeaﬁqﬂ

wherein anY he i ndi'vi dual or heteroarg
Co. gqllesdﬁscym kyaylo ;Sioraaﬂfanlaryl Eurs@bylmtﬁwaaylzpr Cppallgylbgterpeyclyl is
r c alkenyl or heterocyclyl
OptlonnJﬁ S]t?b I?LXGAW% X%?/rcll%c ri ng system where the

R’ bmd:R% hia¢ tédett@r $otat £Mntd 6 npibetsiict dtaroS)elis ting dbedind dhe or more
one or npre A; 15 R5 is selected from hydrogen,
hetgoams;@ylecteéft%l\lk Oriy1S ontipnglyy gypsijtuted with one or more A;

GRS e SRR LS Sl

6all€§m—yﬁeﬂ?0lgyllkyht‘}dr @(adamy,lhe(f_‘ﬂoﬁal @Jdﬂkj?l&mkiaj/k‘l_yl Malkylheterocyclyl,

Cl-6 k R7R8 |n sai.d 6al k 6alkeﬂgl,
ﬂu@@me Wro é{l w@gleglgi,ﬁugaqtﬁ%} oxy, uoromet XY,
tri &%%L@ G %&MMWNWR@DMK%I@WC%MYOWQ)Q alkyl,
Co- 206alk Iaryl ylheteroar I

(CODGakkyl, Nléiilé A tﬁ%@ﬁNﬁRu sNS@tzRo $4:Ry, sgmbs(@@mlesalkmm 'R,

G RS PR S ES. ipael A RSl G rtieny! .
6a11%g\lyk>dﬂ<;§1k Gy @@Jahwhete@@m@aldsxdlﬁﬁmé@y&bml kg RMkylCs.ccycloalkyl,
6al ky1C6cycl oa 6al kyl ary

|
@é@d%&lﬂé&@ﬂk@&ém é?rowliylﬁecmaﬁwnmbﬁ@pa@%lywybaﬁwted with halo,

osBRGAA el 2,5, PRl ooty

trif(ﬁ?bgﬁﬁéthyll (3ot oxg) &ﬁnyﬂomeﬁﬂ)x@aﬂr kryfh@@meﬂhow kynyl ,
Co- 6al kyl aryl, Co-6al kyl heteroaryl or
Co_6al kyl heterocyclyl is optionally substituted with

9 or 4
R tglg(ﬁé r&éﬁﬁ@?}é@deﬁﬂy S0 MP?@O@@Q{ 091 %ﬁ@z 62(19@@,6%[_)6?%(yny1,

het'er ocyclic contai n one

Cs bacabat, MCﬂéd)aékﬁrﬁfd Cfécynirmd&yrﬁl @ryIShettéraaryil sncipttéronllyly

subst i ne occur,. in
g i bt Crafterp e b s PRSP o
Ca%wﬁfalk@m?? ARENREro b &qie?err&%%l%ll hscoﬂtioﬁgl Qﬂ)‘éﬁ‘ﬂuf@d%ﬂp&?e two or
or nore heteroatons sel ected from N S, that is

thresphyidoeal. byanoubalpganardd salkyloxpne or nor e A

R’ and R'” may together form a 4 to 6 membered heterocyclic ring containing one or more
heteroatoms selected from N, O or S optionally substituted with hydroxy, C;_salkyloxy,

cyano or halogen;
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R7 and R8 are independently selected from hydrogen,
G -6al kyl, C2-6al kenyl, C2-6al kynyl,

wo Sme2doky 1C3- 6¢cycl oal kyl, Co_6al kylC3_6cycl oab&ERagi008/050563
Co_6al kyl1Ce6eycl oal kynyl , CO- 6al kyl aryl ,
Co_6al kyl heterocyclyl and Cgs6al kyl heteroaryl, wherein
sai d Cl-6al kyl, C2- 6al kenyl, C2-6al kynyl,
Co- 6al ky1C3- 6¢cycl oal kyl, Co_6al kylC3_6cycl oal kenyl ,

R RGP XSLOR s RN S8 Crg oo

OCQ@ilkplmN |Gy Bl IEIR O’Oqa@hlkwlt)fﬁtgpﬂ‘mﬁ)ronnethiokg d@ﬂummmoﬁzy
t hers

it e, Co ot RH B reHg TS S o PCr K Tt S 4PBHE
NRgéh@Céoeé%k&[étﬂw 0, Qe[lk)ﬁCQBRﬁ %%5 nymmw @U?galk‘ﬂzlt'@)NR RS,

one or IS sel ected f ox0, hal ogen,

OCsEEkyIBEECOR, CoRdky ISR EAD)RY) Q(CCQ)I‘Hth,éﬁ&f(CCX):@R

N @ At Rk B ImebEr oI

NRfS{ QO EIBR NWR>(CO( t@mﬁm |®6|6alk§71'SR15 | GRARFREYINRR®
uor onmgt t hox dlfluoroneth X 15 trlfluogqpethoxy

O Gk pATK ROCNRERISO 1Co- kg {(BO)RR R,

QBRI o) (12l PR AR FEB s

ole8 @ﬂB}l@RS&l}W;L@RQleyIQSQ?RQO Hylsogm CovdiRyISOR’ s@j_dlkyl,
6al kyl , C2 6alken¥ algggﬁl, Co_6al kyl aryl,
Co. @él?%‘lai i6ﬁ1(1§Y@?Io§¢ spiky ‘éascsﬁpk@fylh J@éy‘ebcy’ploalkenyl

6
E ey EL PR, R Y IO <
oqaamylh%ﬂﬁgaam whﬁﬁ:&R@md A, talioyl, 6y@ﬁ@nym94alﬁfrgﬁﬁl kyl ,

Cogdih) &8@?&?@6@1 Cstalseo w@%&s@w[a .Cfoéi%rlf%gf&rcgw&ymsw olgylaryl,

Co. %méyl%te@aﬁyl I @%ﬁ@?ﬂf@%@@éyﬁlg 6t @@Ey ny,flhae@oe mg %Btlonally

kenyl cycl oal kyl ;
mﬂ@ﬁumﬂywkban«@mmbﬁhxbcycIoaIkynyl aryl, heteroaryl and

as %;g‘te ggﬁ%éﬁg%lha%c\é@ygﬁg gf%@ a%leég{tﬁsco}\éq\f%gq si%i??y? otk a saYt thereof.

Cécycl oal kynyl, aryl, heteroaryl or heterocyclyl i's

2. &I%in%}ﬂéﬂd %c%‘ﬁ?glﬂotc%ﬁdl Whte]fblﬂme two O three hydroxy,
,cyano, hal ogen or 3al kyl oxy; or R9 and R may
tscﬂgact@érfrcﬁm ayl andlhettcroaryd:emm@e daideryd oo bytetdacylrs O@tlonally

a ng one or re heteroatons selected fromN, O
suts T B O ST 1121 T e ed vt b hydr oy

C _3al kyl oxy, 30cyano or hal ogen; 64 R' is

,independently sel ected fron1ha|qg@’ nitro, SF5, OSF5,
R’ gHelected (mam RIS)’Il an haeoagh| wyaransaigand a1 kgiewrg)] is optionally

nethoxy di f | uor onet hoxy,
S“b%rgéutﬁﬁu”o”ronﬁo?&e _6alkylNR5R6, 0C2_6alkylNRSRS,
0C2_6al kyl 0C2_6al kyl NR5R6, NR50R6, Co_6al kleO2R5

;0C1 6alky1C£2R5 6alky1CONRSRG, OC1 1CONRS
R’ & Tgepepddng |Sﬁhsf€é%ﬁehal%eneaﬂwypﬁﬁs&@@§l IC a%)émlﬂgg@\l

Co 1@&@?@&@5%@)%!%?@ NI@E(R@%@ %% 2
Omkﬂ@qzwkmﬁﬁ& @xaﬂamk@mmcl @:ﬂgﬁé?DgBF ((SO)NRERER R,

OC%GC%E@W%S o AR (e £ &%%QE%R@@@@NR R’

RCRRE (%\I\IIINRN(‘.’C)EC?OWR@( 6?& %Mkﬂ@@i@oa)@ﬁGalkleOR

R&mmc%?ﬁé ecéz?cg)caymf é@%@éﬁg@ ddNyl(SE2)NRIRCeny | |

o@f@@b@%ﬁ%‘gﬁ?- a&&iﬁﬁ%ﬁ%ﬁ %&E%}a%ar kynyl ,

Co_6al kyl aryl, Co_6al kyl het eroaryl,
Co_6al kyl heterocycl yl and 0C2_6al kyl het erocycl yl ,
wherein said Cl_6al kyl, C2_6al kenyl, C2_6al kynyl
Co_6al kyl1C3_6cycl oal kyl, Co_6al kylC3_6cycl oal kenyl ,
Co_6al ky1Cé6eycl oal kynyl , Co_6al kyl aryl,

15Co 6a|ky|heteroary| CD 6a|ky|heterocyc|y1 or

NSNS o~ o, o s g, T Y e T T
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2. A compound according to claim1, wherein 20Rl is

sel ected fromaryl and heteroaryl, wherein said aryl
woeockerm®sparyl i s optionally substituted w th POESEI008/050563

nore R4; R2 is selected fromaryl and heteroaryl,

wherein said aryl or heterogsyl is optionally

substituted with one or nore R4; 25 R3is

i ndependently sel ected from hal ogen, nitro,

ORI Bk I T RSO

Co IRy BRI (§0)BED Gajakyl m)R@@caahlkyl;BC@R Ko. 6alkylSOzR

OSSR OB, el LR, 9t balky poNFErs,

Co. %%kﬁ'@?éc | C%%gnylw&ﬁ@@ﬁ?aﬁalk%ﬁ%?@yl%ﬂ?@ Féﬁkylheteroaryl
Co. Nmsﬂmayn(oc@lmaa@czcaalk@met@o@%ﬂ @@remsmqls@lxymmmkenyl

C,. @@< %;%@ﬁk% (H@ﬁq §/I$O§% %alkyl&cycloalkynyl

Co. Sk kxt%ﬁ Reter 6@5&@{4& Efoeyclyl or OC,_ qalkylheterocyclyl is
“Co }ggﬂlykyl NRg%soz) MR R0 6a| ky1|\YR5 SO ey

optgmRLlB AR hsjiruiRbY 8 pRE or m@p lsaJ m\@@zﬂs anxz:@f f diglindividoalrsy! or

hetgoo%grl gro%&ﬁ%{éf%%?yﬁ}%ﬁ@c )1/1% d W ﬂll(a*4 5 aé I’nbered-%ycloalkyl,

cydlsnlloslyk yrllié'ﬁelﬁé:}}(ﬁ}l'lcgad)ﬂiﬁlﬂyfbrm @m@ahwﬂ@@}@y@h odakkephy bicyclic ring
Co_6al k Iaryl 6al kyl het eroaryl ,

Sysmls@aﬂrawﬂ Ubﬁf&e?éwﬁh ARPTATIC @I kyl het er ocycl yl
wherein said G _6al kyl, C2_6al kenyl, C2_6al kynyl,
Cb_6a|ky1C3_60ycIoaIkyI, Cb_6a|ky1C3_60ycIoaIkenyI,

W GdC 6aNky1C6cycl oal kynyl , Co_6al kyl aryl,

.Co,_6al kyl heteroaryl, Co_6al kyl heterocyclyl or

X1y 3&Ikylheterocycly1 is optionally substituted with

Y 9@ ; More R', and wherein any of the individual aryl
or heteroaryl groups may be optionally fused with a 4,

Zi5§C@MNr 7 nenbered cycl oal kyl, 10cycl oal kenyl or

group to forma bicyclic ring system
p““ﬂ%ﬁéﬁﬁﬁﬁlﬁlcyclic ring systemis optionally
W aabXtard Nt ¥chndiZA fre@ne or nore A, Wis Cor N, Xis C or
N, 15Yis Cor N, Zis Cor N provided that when: W

W anbY xraNeXnndY. #ad:z are C
Wand Z are N, X and Y are C;

Xand Y are N, W and Z are C;

Xand Z are N, W and Y are C;

Y and Z are N, W and X are C;

W, Xand Y are C, Zis N;

W, Xand Zare C, Yis N;

W,Y and Z are C, X is N;

X,YandZ are C, W=N;

mis0, 1,2 or3;

R*is independently selected from halogen, nitro, SFs, OSFs, CHO, CysalkylCN,
OC.6alkylCN, Co6alkylOR®, OC,_¢alkylOR®, CyalkyINR’R®, OC,_alkyINR’R®,
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Wand Y are N X and Z are C. 20 Wand Z are N, X and

Y are C X and Y are N Wand Z are C X and Z are N,
wo@anad2¥enre C, Y and Z are N, Wand X are C, M T/XEDNL050563

Yare C, Zis N 25 W Xand Zare C, Yis NN W Y and

Zare C, Xis N X, Yand Zgge C, W N, mis 0, 1,2

or 3; 30 WO 2009/ 022961PCT/ SE2008/ 050563 66

0C2_6al kyl 0C2_6al kyl NR5R6, Co_6al ky1CO2R5,

ORI e 05 e PRt %ﬁkggé@ﬁ% R

OONRI K ACYNRE’ R NBB Y GOHNRRRE, 0 RCQ0). @nymui(oom O(CO)NR’R®

Rﬁf@?@ﬁkﬁyl C@%@ﬁﬁo‘g%(%@ sk %écggi go Wy lig?g) RispEkylCOR’,

VRS TR R L o R e
OCtt@alﬁﬁlN&/ (SBAR @cosetkmsowlféaf KRS {(SORVRIBTRS,
Ocoea Rl RS, 2y BT RS SEbk Creat K P

C galk NIRR ORQZD_@%Ia VR (SGROG K YK ISO,R’, CoalkylSO,R’,
o glign Gg Aelis! A O Ky Ks 8cyci®oal kenyl

Co IRDI GBI G bl COToRrk L GHIC ey ol

s R L OREATE  CRREPAILE} GIRTHELR Mhccroury,
Co. gﬁkﬁﬁétkﬁﬂy’dlyl 40d_ (5@ Kk Heterée chal xkh’elﬁﬁ By |0y K Y, galkenyl,
Cb 6a|k Iaryl Cb 6a|ky|heteroar

Jo'dota o T
Co \%ﬂg rlg?[gtlog ?l'“f%}% &ewr%{}r Bn?s ‘[IOHQM sedtggcrltgge'ray ith one or more
R'lg amdjwhemfayaﬂye)f oot mdwadday arfyli eleld:te/maﬂyl grodps may 6e opndhally fused

ycl qal kyl oal keny heteroc

wng‘ézfﬁs 5 6" 1 B ef%@@/ﬁwﬁﬂy:l CYFlo e@glgf BRiCTREF I grﬁﬁp to form
b1c9&1?cy&ﬁg @sfehf‘@h@r)éstﬁee@i bif(ﬁlc(%ﬁfg‘ s?@t@hll ¥ oﬁﬂﬂgﬁﬂl&fs%ﬁ%t% tith one or

one or rore A; R5 is selected from hydrogen,
mo@ AGal kyl , C2-6al kenyl, C2-6al kynyl,

Co- 6al ky1C3- 6¢cycl oal kyl Cb_6a|ky1C3_60ycIoaIkenyI,

Co_6al kyl1Cécycl oal kynyl , Co-6al kyl aryl,
R’ focfatc e hedregény IC a@@@%ﬁlkyﬂﬁ e@ﬁgags}me;l Y- 68IREICs-6cycloalkyl,

C1-6al kyl NR7R8, “wherein’ sai d G -6al kyl , C3-6al kenyl ,
Co-gdkylC;. 6cycloa1kenyl Co.galkylCgeycloalkynyl, Co- 6alkylaryl Co- 6alkylheteroaryl
Co-salkylheterocyclyl and C1-6alkleR R® , wherein said C;-galkyl, Cr-salkenyl, Cs,-
calkynyl, Co-salkylCs-¢cycloalkyl, CosalkylCs.¢cycloalkenyl, CosalkylCecycloalkynyl, Co-
calkylaryl, Co-galkylheteroaryl or Cy_alkylheterocyclyl is optionally substituted with one or

more A;

RS is selected from hydrogen and C;-galkyl, Cs-galkenyl, C,-galkynyl, Co_6alkleR7, Co-
calkylCs-¢eycloalkyl, CygalkylCsscycloalkenyl, CogalkylCscycloalkynyl, Co-salkylaryl,
Co-¢alkylheteroaryl, Cy.¢alkylheterocyclyl and C1-6alkleR7R8, wherein said C;-salkyl, C,-
calkenyl, Cy-galkynyl, Co-salkylCs-cycloalkyl, CoalkylCs ¢cycloalkenyl,
Co.salkylCecycloalkynyl, Co-salkylaryl, Co-ealkylheteroaryl or Co.salkylheterocyclyl is
optionally substituted with one or more A; or

R’ and R® may together form a 4 to 6 membered heterocyclic ring containing one or more

heteroatoms selected from N, O or S that is optionally substituted with A; whenever two R’
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6al kynyl , Co-6al ky1C3-6cycl oal kyl ,

Co_6al kyl1C3_6cycl oal kenyl, Co_6al kyl1C6cycl oal kynyl ,
wEodalokybar yl , Co- 6al kyl het eroaryl or PCT/SE2008/050563

Co_6al kyl heterocyclyl is optionally substituted wth

one or nore A, 25R6 is sel eged from hydrogen and

Cl- 6al kyl, C2-6al kenyl, C2-6al kynyl, Co_6al kyl OR7, Co-

6al ky1C3- 6¢cycl oal kyl Co _6al ky1C3_ 60yc|oalkeny|

o LTRSS 0t P AN v e

heté}bcﬁﬂidﬁmg%ﬁ%mng\hﬁé et mosdictbréitoa beklydted ﬁ?Bm I@a(D leBythat is
8 Co- 6al ky1C3- 60yc|oalky|
oplegRagy s b efbwta PBAPKERIA A Co_al ky1Cscycl oal kynyl
Co- 6al kyl aryl, Co- 6a|ky|heteroary| or
Co 6a|ky|heterocyc|y1 is 30optionally substituted with
R’ amEROarerimdeperdendy slbctad ﬁroﬁﬁhydaqgetno@etsdibyl Coratkanyl Ghaakkynyl,

Cop R b G Gy e RGN i Ry SoBR G

cal SRS, Idolgalﬁsilhwemyt %1 mle@@gaﬁfylm&oﬁi%l vEherdh QUMBE | QEIKYI, C,-

in the structure en th may optlonally t oget her

calkanynGa- 651kaﬁy16Cm‘e&ihﬁéEedCWétaéfYéWlkvl(Pspén@d@@kﬁ@ﬂ ni ng

S A e o
0pﬁﬁmﬁ?@dﬁﬂdﬂ@fﬁﬁﬁﬂh&yrﬁﬁhﬁﬁt@d fron1hydrogen

6a|keny| C2 6al ky
R’ %d Bamay 1@1%% YRIbaft ks P megthersl h@;ﬁ@g/cee JEB GanRi@fg one or more

e e e b W@ A R a1 ey 1

A is adloct@ fréml dayl halegen Biatok 8y IQSR;ZCHaDRf/ rLealkyl, Cs.salkenyl, Cs.

6all@61ygz_'toté§l%%@8 C%wﬁw%%qroar%gfgaﬁl mﬁwcﬁ%ﬁ(ﬁ%o 6a%|heterocyclyl

ﬂu&%n@ﬂiﬂfﬂﬂﬁ&r@ﬁ@ﬁ&y|tr1ﬁﬁ0r§ﬁle§§'l KMoREL&ROSY Qlﬂrﬁ_%rdtﬁethoxy, d

|oopt|ona y Su stltute one ormm)re , 10
trifR@roragthog Eithen ki BYRIRA’, NR & ' COBVRE &N é@@bl&ey@(@@)cl 6a11<y1

R R A TSN SRR R LA S P

(SO cmﬂmNR%}P{@m)CZg@éanldLm&@ aﬂherahtsm;akcl%llﬁtyl @Fﬁker@m Co.
al Ken
6al]g@1y@3£0k)—l|kg};awl C@gll@éhq‘ggrpw{ é}o@@}?yhheterocyglyi Co-salkylCs. 6cycloalkyl

LS TNSIIEL S L SR Y] RSB Mt i e

OSbeﬁﬁmEthﬁx&cwdmfKMﬁ?@ﬂﬁﬂhﬂ%ﬂumﬁﬁmﬂbﬂQﬁ@ﬂﬁ@hamyl
0C2_6alky1NRIR1, ROR1, CONROR1l, NR9(CO R1,
triffyoegiyetny! Q}wmetf(oeﬁ@) dByorgmeRaxy %@l@wr@@e@mﬁg R1,
NSO2R9, S02R9, SOR9, (CO) Cl_6alkylNRIRI,

(S02 Cl _6alky1NROR1l, 0SO2R9 and SO3R9, wherein said

R’ @id Bdl &y Inde@hd6atlkeacted f8an h§atogymyd; 6a1@1 Eakdidranl,y0o, salkynyl,

R A e AR (f%'é‘% T (TR
whefeifCaibel é‘anéé?g@%% k%ﬁ%lkgg){dl IQB%I:WHW @%%uoam&l%q

with halo cyano,
Cogiclogdylayl, aryfl |h§p¢ﬁrmk meter@nyﬁ:lym mqp’q@nhﬂw substltuted with one, two or

I f1 uoraonet h 0 oxy,. di fl uoronet hoxy or
ﬂﬂ?eh%4ﬁg@8%%¥h bgmﬁﬁqéﬁgﬁﬁg%gT% i ndependent |y sel ect ed
R’ b ORIy glf gether i@m@ai oY mefaBera hkﬁwbcllﬁr@@MﬂMF one or more

25C3 60yc|oalky| C3_6cycl oal kenyl, Cécycl oal kyn
hetgliowomqaﬁ@{eé‘gengm ARt eerttopally pupistituted with hydroxy, C; salkyloxy,

cyano or halogen;
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wherein said G _6al kyl, C2_6al kenyl, C2_6al kynyl,

C3_6cycl oal kyl, C3 6cyc| oal kenyl , CchcI oal kynyl ,
w@eoob/02396t er oar yI or heterocyclyl is optionallpCT/SE2008/050563

substituted with one, two O three hydroxy, cyano,

hal ogen or G _3al kyl oxy; or zg R9 and Rm may toget her

forma 4 to 6 nenbered heterocyclic ring containing

one or nore 30heteroatons selected fromN, O or S

11

RO HEREdeHIP IR Tl K SEL RIS,
OCf saRyla, @g@aﬂkylmR [ OC; %loeémuoraﬂahom cﬁﬂlhdfyinaﬂpxy,

RO beysI U Borareela I8 P kRN

R6 k
I TR KON ot o
oceml KA R(AQBIRE -sality IBRIGDBONRED m&izmo&%RsRﬁ

Sl tok SR i =
Rﬁ%@}%} % , e bl ki @Q%igﬁi@)(l&%wgog) NR5R6,

oca@k M)éa@yl(ﬁ@@)

o SR, AL B ey o

00, gﬂ@mﬁétﬁ@)ﬂ%@g&msogﬁc@@dlmsagﬁ@o salkyISOR’, C;_ealkyl,
Co_6al kyl SO2R5, Co_6al kyl SOR5, Ci kyl, C2 6al kenyl ,

Co- @ikl KpnglkynxboC @@M@Y@e% §|o kﬁ,llrylcs scycloalkenyl,

%@g lfiéleog%/yﬁ{ﬂygg%@ghé%r hcé)t6er dary F(ya}ﬁ(séggalm htd¥clyl and

OCGgalbphkigtdegtlgt etecliy §a1diﬂd.6ﬂl@’elL6@4alkl§dnybﬂ%ajkml,yl

Co gﬂke% F%ﬁ@g&@%@g%}@écf& ﬁ%@k Ml%)éﬁ& Co-calkylaryl,

%?%gﬁétgﬁégd% QY Gh 3 H@Ve@é/éycly@@r_@@lz F%i( fl%lerocyclyl is 0pt10nally

6al kyl'heteroaryl, 6al kyl heterocytl y
Sub(S(DthﬁﬁlaWitlybhmomomytl yl i s “optional ly substi t ut ed WI th
har mace WV
os § e Bhssora PoimSufiolf feegBE Rl PR SEREG S{fuelpgreor
3. A conpound according to claiml1l or 2, wherein X is
3. £ cBmpblind¥adcrdinig # dlimG &r 2, %heWX%QWéISNGY is &; Z'?s C orN and
conpound accorc? ing to claim3, wherein Xis C C
WgGs N, and Wis C. 25 5. A conpound according to
claim4, wherein mis 0. 6. A conpound according to
claim4 or 5 wherein Rl is aryl, wherein said aryl is
4. RRbi ?B@Ad AtcotdRsd totcli@d , Whekei®Reis 34Y1s‘¢oz is N; and
2009/ 022961PCT/ SE2008/ 050563 69 8. A conrpound
Wisdeording to any one of clains 4 to 7, wherein R4 is
Co_6al kyl heteroaryl, wherein said Co_6a| kyl het er oaryl
is optionally substituted wwth one or nore R'. 9. A
5. Aeoppuindl Aol togldim 4 wdicroiBm lderein R4 i s
pyrimdyl. 10. A conpound according to claim8,

wherein R4 is pyridyl. 11. A conpound accordi ng
[ |
6. %%8&3611&3%’ dfM}?gf tgec?hngﬁglsso Rty R iSHPS Whktd B &hiah s

optionally substituted with one R

7. A compound according to claim 6, wherein R' is phenyl, substituted with one R”,
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12. A conmpound according to claim8, wherein R4 is
pyridyl, substituted with one R', said R' being
w@Eo008ablogi OR5; wherein said Co_6al kyl ORS r epr eBeTSB2008/050563
met hoxy. 13. A conmpound according to any one of
claims 4 to 7, wherein R4 is9Co_6al kylaryl, 15wherein
sald Co 6a|ky|ary| is optionally substituted with one
nore R'. 14. A conpound according to claim13,

S PPy R M R .

WhS]&lIdsa@Cﬁalﬂk}y]he&BBanyb propsiendls subktitaey Wlﬂﬂone]di mdke R11
compound according to any one of clainms 4 to 14,
wherein R2 is heteroaryl. 16. A conpound according to
9. &lc8inffodmt ac\(i@ﬁ'ﬁr? 0 Bk, RELRGPRF Wp Cyrﬁ_nﬁ%lf idyl. 2517. A
compound according to any one of ¢l ai 4 to 14,
wherein R2 is aryl substituted with one R'. 18. A
c ound accord| o ¢laim1l17 swherein said R
108 R RSEd s s SeblR S BSFE B Bl Ky s
represents nethoxy. 30 70 20 A conpound
according to claim19, wherein 0. 21. _
11.ch apopeindaseerdiigrig claom, a/ihniielrgRots pxodylv\hléfrsémﬁedwvlth gne R', said
R Gamhglaryl optionally 5substituted with one R4.
: conpound according to claim?21, wherein R is
phenyl, substituted with one R4. 23. A conpound
according to clai m22 wherein R4 is :
12.cy CEBEPRY @rldglgrtg) |cla11w$e MEERILR| pyr1dy1 substituted with one R'', said
R gﬁgéal I op d wth
Jﬁ% or h¥MB§H%M&%£M %h%k6 kpoun accgﬁh?%g£ o claim
23, mhereln R4 is pyrimdyl. 25. A conpound

according to claim 23, mh rein R4 ridyl
13.44 6Pe CQiling B ABY RRF © @@3}804 t@d ﬁ [sd-o-salkylasy,

wh@reﬁf’s{éﬁ’@@ 1184 fﬂ'o@goﬁﬂlyas%stﬁ{ﬂt%d %thcdn%'o%lo%@R“ 10 25,
wherein I's eteroary . A conpound accordi ng

to claim 26, wherein sai d heteroaryl Is pyridyl. 20

14 B oS MGRENIRIE 2fein D3, MRe SR epreSen o EyPifluliaamicn two
R''Reaill R' Sh@EERhall 6 B e, AMSGIORY, Ry kaid THENEYIORS 2éfesents

aryl or heteroaryl is optionally substituted wth one
meHpxy.

15. A compound according to any one of claims 4 to 14, wherein R is heteroaryl.
16. A compound according to claim 15, wherein said heteroaryl is pyridyl.

17. A compound according to any one of claims 4 to 14, wherein R* is aryl substituted with

one R,

18. A compound according to claim 17, wherein said R"' represents Co.salkylOR’; wherein

said Cg_salkylOR® represents methoxy.

19. A compound according to any one of claims 1 to 3, wherein X is N; W is C; Y is C;

and Z is C.
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25WiS C Xis Cor N Yis C Zis Cor N mis O;
30R4 is independently selected from Co_6al kyl OR5,
w@o008ablogi aryl and Co_6al kyl het eroaryl , wher ei PCHSEW08/050563
Co_6al kyl aryl or Co_6al kyl heteroaryl is optionally
substituted with one or nmoregRH, 71 R5 is G -6al kyl
R8 is Ci-6alkyl; RHis independently selected from
hal ogen and Co_6al kyl OR8. 5 29. A conpound accordi ng
toclaiml, wherein Xis C Wis N, Yis C and Zis
C. 30. A conpound according to claim?29, wherein
20.M csmPound according té cimdOuwticratmcarigddng to cl ai m 29,
wherein R is Co_6al kylaryl, optionally substituted

10wi th one R4. 32. A conpound according to claim
21 %@ Sl R cBigSo RRGAND. %bv%éﬁehﬁtfelq o, LA PRS 1 Reptionall
.Cm%corrpoand1 ccor d |ng(¥o claim29, Oeréﬁ%%>3$lmﬁly

mﬂﬂbuﬁﬂlwyhhatﬂroaryl or Cb_6a|ky|ary| 15wherei n said
Co_6al kyl heteroaryl or Co_6al kylaryl is optionally
substituted wth one or nore RH 34. A conpound
22.9% @@t’h?dnﬁﬁl dcBordl i t0ch%n M Rh&leh RYisi ggen 1, substituted with one R*,
kyl het eroaryl , wherei n said _8%Iky|heteroary|
is optionally substltuted with one or nore RH

23. 3& co np(c%:d?q%acgor%mgcté %[a‘ijrﬂr}% \tx/ﬁer%m e rﬁ%lm% tt%rore]lgfl?gxlvirlngrﬁlél said

nmpoun
Co M1e>ﬂﬁ¢taroaéy1 nssop@lxohaltgyéubsmmmlwmt@mb wmdsreme RH, said RH
bei ng hal o. 37. A conpound according to claim

29, wherein R4 is phenyl substituted with two RH, said
e 5 gen and
24 R B K B o Ao 1o cl ai m
29, mhereln R2 is pyrldyl 39. A conpound accordi ng
25 tg%ﬁétlpg{nmm o %\gh g tg t ng}gzl . are}g R* 1\9%3{1 yl sugsa‘}{tgteg (xthh olnse R,
Smg@@Q&Q@ggﬁ&PCT/SE2008/050563 72

26. A compound according to any one of claims 19 to 25, wherein R? is heteroaryl.
27. A compound according to claim 26, wherein said heteroaryl is pyridyl.

28. A compound according to claim 1 or 2, wherein

R' is aryl, wherein said aryl is substituted with one R”;

R’ is selected from aryl and heteroaryl, wherein said aryl or heteroaryl is optionally
substituted with one R*;

Wis C;

Xis C orN;

Y is C;

ZisCorN;

mis 0;

R" is independently selected from CygalkylOR®, Co_alkylaryl and Co_alkylheteroaryl,
wherein said Cy_alkylaryl or Cy_galkylheteroaryl is optionally substituted with one or more

11
R
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R2 is heteroaryl; Wis N Xis C Yis C 5Z1SC M
1S 0; R4 is independently selected from Co_6al kyl aryl

wa@nah0moénl kyl het eroaryl, wherein sai d Co_6al kpd BsF1008050563

Co_6al kyl heteroaryl is optionally substituted with one
or nore R'; R' is independenjly selected from hal ogen
and Co 6a|kyIOR8 10 40. A conpound selected from
5- (4- Met hoxypheny1) - 5- (3- pyri m di n-5-yl pheny1) - 5Hpyrr
RS g L%Jé,b]pyrldln 7-am ne;
? Fl uor opyri di n- 3- yl') pheny1] - 5- (4- met hoxypheny1)
R,ﬁﬁ@k@&ﬁﬂolo[S 4-b] pyridin-7- an1ne

Rﬁ?§5§Pﬁ§£thox }gré%%§gﬂ§$%qu lﬁégﬁmdln 3-yl) pheny

5- (4- Met hoxypheny1) - 5- ( 3- pyrldln 3-yl phenyl)-5H pyrro
o[ 3, 4-b] pyri di n-7-am ne;
29.5A @mpQuridl agoordpagrtp ctlamn 3, yhpreireXyd 5 B py¥ii disc Aang 12 B .p
yrrolo[3 4-Db] pyri di n-7-am ne;
5-Pyridin-4-yl-5-(3-pyrimdin-5-yl phenyl)-5H pyrrol o 3
30.,Ac@ﬂlgwﬂdcﬂcﬂora REim 29, wherein m is 0.
205- Fl uoro nethoxyblphenyl 3-yl)-5-pyridin-4-yl
-SFprrroIo[B 4-Db] pyridin-7-amne 0.25 acetate;

31 |5_1|_& F%(érl}lp(gtlfn%[ 8%%8’1‘%&8 tcpagm)é@ Q/ng%i’{quB s? allé}llelfyrl ! odplt1r(])hé‘li)y SibRituted

I'n-7-am
witB-oRyRi*di n- 4-y1- 3- ( 3- pyr|n1d|n 5 yl pheny1) - 3FprrroIo[3
, 4-c] pyridin-1-amne; 3-[3-(2-
25Fluoropyr|d|n 3-yl) phenyl]-3-pyridin-4-yl-3Hpyrrolo

3212 prBAR dcEbilink BTAZ0, pherein K is phenyl sufsitulgd with gne R
yrrolo[3 4- b]pyrldln 5- am ne;

33. 1%{ iag}i,q Xré r@ﬁg)%@%%z?r:%nw Ierg1n5ﬁ 18 Co.- 62?1%2}%16‘[&0 Fr)yl or(aJ ahl%ylaryl

Wthe(rgsalcF tb’%ﬁl%dl%eterﬁ%h Oxy %Wllls Bpidnail ? sﬁU&ftitﬁb@ with¥he br more

H pyrrol o] 3,’4-b] pyridin-5-amne; as a free base or a
R,pharnaceutlcally acceptable salt, solvate or solvate
of a salt thereof. 30 41. A pharnaceutica
formul ati on conprising as active ingredient a

34 tAesmp@uid abddihgab RehizoewasRinR 1@fC0%alﬁ91|l’th@tU’zlﬂyl wherein said
according to any one of clains 1 to 40 I n, associ ation

Covillerheiprapih éscantionally subsidategtal encexangednt-s, carriers
or diluents. WD 2009/022961PCT/ SE2008/ 050563

35. A compound according to claim 29, wherein R* is pyrimidyl.

36. A compound according to claim 29, wherein R” is pyridyl substituted with one R",
said R' being halo.

37. A compound according to claim 29, wherein R” is phenyl substituted with two R,

said R being independently selected from halogen and Cy_galkylOR®.
38. A compound according to claim 29, wherein R? is pyridyl.

39. A compound according to claim 29, wherein

R' is aryl, wherein said aryl is substituted with one R*;
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73 42. A conpound according to any one of clains
1 to 40 for use as a nedi canent. 43. Use of a

w@ oomoevdl according to any one of clains 1 to BOI/8B2088/050563
medi cament for treating 5or preventing an Al3-rel ated
pat hol ogy. 44. Use of a compound according to any one
of clains 1 to 40 as a nedicanent for treating or
preventing an Al3-rel at ed pat hol ogy, wherein said

R2 AbRad.6) ed pat hol ogy i s Downs syndrone, al 3-anyloid
angl opat iy, cerebral anyl oid angi opathy, hereditary

W seXebral 10 henorrhage, a disorder associated with
co nitive |npa|rnent MCI ("mld cognitive
XS fpai rment"), Al zhei mer Disease, menory | oss,

vy i@itention deficit synptons associated wth Al zhei mer
di Sease, neurodegeneration associated with Al zhei ner

Zig{Csease, denentia of mnixed vascular origin, denentia
of degenerative origin, pre-senile denentia, senile
Qnentla denmenti a associ ated wi th Parkinson's

R &l if@&R8derlyQeIceRE ifitth 68'5311%’1@1‘9 /Y CPAlheRrodkSL Whtefe@@émd
basal degenerati on. of a conpound accordi ng

Co-tadkydany! oeo- @ikyéh%@rmhlsmtlwllmubﬁéutné mothaewr encsé Ra

R! e t.r en RanN Al3-rel at ed

nggrhcf"osencf%}ltl}ég %ec?ﬁémrh% ogen Qn(?& tuayqaccor ding to any
one of clalns 1to 40 in the nanufacture of a

medi canment for treating or preventing an Al3-rel ated
40.h epBPY selsieAdionisai d A13-rel at ed pathology |s Downs

e AT RO RO D LS BRI T AT e

5-[3g3-dtucad@otidm- Blryl)prhgmyll bA(é-matipaiyphant)- SIH@Iyn@ldﬁis Heb]pyridin-7-
cognitive inpairment"), Al zheiner D sease, nmenory
MIss, attention deficit 25synptons associated with
5- (L‘NM&EM%'he 1%959-‘%5 :&??ﬂ&ﬂq ﬁ@ﬂ&ﬁyﬁ%@ﬁ*@él@@,%}ﬁridin-%
Al zhei rrer di sease, denentia of m xed vascul ar origin,
amgepent i a of degenerative origin, pre-senile denentia

- (Rdub e PRETaks 2aad BERCh s PLRRAP SH s OpIb B pr e int
5-[Basaudtegeriei-atyl phenyl MO pBIARH- ﬂ%ﬁ@ﬁ@@&o‘%&oﬁq%&ﬁﬁ%ﬁnme
74 48. A nmethod o treatlng)ﬁId preventing a

S-Paaidin-&iybp dé-pyannéinoyylpheny: rmﬁqolo[éérh]pyrsdlﬂd amine;
S AALBR Ry RS- P e 40 TR G2 bl vidip e

0.26laa¢tase; 1 to 40. 5 49. The nethod of claim48, wherein
said Al3-rel at ed pat hol ogy i s.Downs_ syndrone
5- (%3F lawr%1naetla<risgba>§smy3-ylé%r@md§r 43’%’9%1’&“&%@%]@5’%91“ -7-amine
OSQEE gltary cerebral henorrhage, a disorder associ ated
cognitive inpairment, MCl ("nmild cognitive
3- Plymﬁm 44ybﬁt(3)pyru‘-mdllné mpheral}séﬁmnohﬂ&mq]pyrbﬁs—l -amine; 3-[3-(2-
attentio SOCi zhei mer
N IR iR e Ee S OB
7- [§1(§Wopﬂﬁf@9Iylﬁ‘)h@ﬁylm)@%ﬁdma&%l|7§[p HW[B gtg]pyﬁﬁﬁsnamﬁe

egener ative ori grn, pre-seni | e enent | a, seni |
7- P@eudgnhyéﬁ (@enentilia-aspbeiyal-o- marltotp[%rbdpmbmsamme and

Seas nuc
TG GBI ey i
as $ b€l bR BB IphiuSnaRciUABN acdeptabRlsaltAsdRRidetsolatd 6eadaliNBereof.
or preventing an Al3-related pathology in a mamml,

conprising admnistering to said patient a

4114 Bé}{?ﬁ%d ﬁ:@f 1}o¥m§1 E&?E 1% QU apeuticall
effec%gfe an t a co (lf) T mZﬁ%z%féft of almgcg fn%zsé(fm%?lon with
Phaamaeﬂﬁgﬁ%a%gwa AR 0%%& ¥, SHhaferh
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52. The nethod of claim51, wherein said Al3-rel ated

pat hol ogy is Downs syndrone, a 13-anyl oid angi opat hy,
wa@edoehembl anyl oi d angi opat hy, hereditary cer ebpel/SE2008/050563

henorrhage, a di sorder associated with cognitive

i mpai rment, Ml ("mld cognifg ve inpairnment”),

Al zhei mer Di sease, nenory | oss, attention deficit

synptons associated with Al zhei mer 25di sease,

neur odegener ati on associ ated wth Al zhei mer di sease,

denentia of m.xed vascul ar .origin, mentja of ..
42’56%%8?%1}% qpeCTgiege AN Brrlee‘-’fgcel%ﬁn}sgl t8ér9edf§¥ {3y 2 ddffyfigument.

denenti a, denmentia associated with Parkinson's

di sease, progressive supranucl ear pal SX or cortical .
43 Jdssqf acf@g@ﬁgmb@chmmg to any one of claims 1 to 40 as a medicament for treating

or preventing an AB-related pathology.

44, Use of a compound according to any one of claims 1 to 40 as a medicament for treating
or preventing an AB-related pathology, wherein said Ap-related pathology is Downs
syndrome, a B-amyloid angiopathy, cerebral amyloid angiopathy, hereditary cerebral
hemorrhage, a disorder associated with cognitive impairment, MCI (“mild cognitive
impairment”), Alzheimer Disease, memory loss, attention deficit symptoms associated
with Alzheimer disease, neurodegeneration associated with Alzheimer disease, dementia of
mixed vascular origin, dementia of degenerative origin, pre-senile dementia, senile
dementia, dementia associated with Parkinson’s disease, progressive supranuclear palsy or

cortical basal degeneration.

45. Use of a compound according to any one of claims 1 to 40 in the manufacture of a

medicament for treating or preventing an Af-related pathology.

46. Use of a compound according to any one of claims 1 to 40 in the manufacture of a
medicament for treating or preventing an AB-related pathology, wherein said AB-related
pathology is Downs syndrome, a f-amyloid angiopathy, cerebral amyloid angiopathy,
hereditary cerebral hemorrhage, a disorder associated with cognitive impairment, MCI
(“mild cognitive impairment”), Alzheimer Disease, memory loss, attention deficit
symptoms associated with Alzheimer disease, neurodegeneration associated with
Alzheimer disease, dementia of mixed vascular origin, dementia of degenerative origin,
pre-senile dementia, senile dementia, dementia associated with Parkinson’s disease,

progressive supranuclear palsy or cortical basal degeneration.

47. A method of inhibiting activity of BACE comprising contacting said BACE with a

compound according to any one of claims 1 to 40.
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48. A method of treating or preventing an A-related pathology in a mammal,
comprising administering to said patient a therapeutically effective amount of a compound

according to any one of claims 1 to 40.

49. The method of claim 48, wherein said AB-related pathology is Downs syndrome, a
B-amyloid angiopathy, cerebral amyloid angiopathy, hereditary cerebral hemorrhage, a
disorder associated with cognitive impairment, MCI (“mild cognitive impairment”),
Alzheimer Disease, memory loss, attention deficit symptoms associated with Alzheimer
disease, neurodegeneration associated with Alzheimer disease, dementia of mixed vascular
origin, dementia of degenerative origin, pre-senile dementia, senile dementia, dementia

associated with Parkinson’s disease, progressive supranuclear palsy or cortical basal

degeneration.
50. The method of claim 48, wherein said mammal is a human.
51. A method of treating or preventing an AB-related pathology in a mammal,

comprising administering to said patient a therapeutically effective amount of a compound
according to any one of claims 1 to 40 and at least one cognitive enhancing agent, memory

enhancing agent, or choline esterase inhibitor.

52. The method of claim 51, wherein said AB-related pathology is Downs syndrome, a
B-amyloid angiopathy, cerebral amyloid angiopathy, hereditary cerebral hemorrhage, a
disorder associated with cognitive impairment, MCI (“mild cognitive impairment”),
Alzheimer Disease, memory loss, attention deficit symptoms associated with Alzheimer
disease, neurodegeneration associated with Alzheimer disease, dementia of mixed vascular
origin, dementia of degenerative origin, pre-senile dementia, senile dementia, dementia
associated with Parkinson’s disease, progressive supranuclear palsy or cortical basal

degeneration.

53. The method of claim 51, wherein said mammal is a human.



