TI TLE OF THE | NVENTI ON METHOD OF INHIBITING CG-KI'T

KI NASE CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
W@ppisEds on clainms priority to U S. Provisi one€T/US2007/067057

Application for Patent No. 60/793,471, filed April 20,

2006, the entire disclosure off which is hereby

incorporated in its entirely. FIELD OF THE | NVENTI ON

The present invention relates to nmethods of reducing

or inhibiting kinase activity of GKIT in a cell or a

o1 ent RE-PHEG GERTE VARIABLET LANG LR pESTHOICERoR's
and/ or disorders related to CG-KIT. BACKGROUND OF THE
I NVENTI ON Protein kinases are enzymati c conponents of

the signal transduction pat fWéyid whi ch catal yze the
transfer of the term nal phosphate from ATP to the

hydr oxy group of tyrosine, serine and/o hr eoni ne
[(@ﬂb u esﬂﬁfpr?ﬁ%ft ‘E?%%S:ur ¢S g’?&ﬁ’iﬁ‘ﬁﬁ ﬁ‘?jgievd;ﬁliﬁtr rRFRSpRte and in
protei n kinase functions are val uable tools for S
partiewsi o metbop hi/sicalcoedinavartabhs engidnesricodnsp pusheds fo identify
ki nase activation. The overexpression or inappropriate
exqufiesé imdtruafonsor mal or mnutant protein kinases in
mammal s has been a topic of extensive study and has
been denonstrated to pl gyaexksigmijNipcant role in the
devel opnent of many di seases, including diabetes,
@mhgge'\%ﬁ*laﬁle 1Brrdth 'ir?s%éﬁocﬁ $ep Eﬁﬂﬂ?étéres 2e4hdhndh §RIFEFor
chizophrenia, rheumatoird arthritis, atherosclerosrs,
cardi.ovascul ar. di ..and cancer. The cardiqgtonic. . . .
e F e Thiiad R s nn at agfed B At B instruction
In sum inhibitors of protein kinases have particul ar
Bati the Fgpuiting onia mayeher Gonpiderse argrablc dngthuinptigtiogisgle aseanother
The receptor tyrosine kinase CG-KIT and its Iigand Stem
CeintplGastortab| SGFp cadecasmies b atrids@f bienodispeitk sad, instruction
nmel anogenesis and fertility. SCF acts at multiple
tyRlgDetfddne ARMsatpeset lngth &f gimehy, adiapledsmptieingehidtion sets
survival, proliferation, differentiation, adhesion and
ERGEdcORucAGHd MBI BaR0 sizé tank Sorker PRGNS Bfat hmwih@g%@mumple
In the mast cell and erythroid |ineages, but also acts
8ﬂhg%5(§§§gential stem and progenitor cells,
negakaryocytes, and a subset of |ynphoid progenitors
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gﬂf’?gb) ; %6%076-5?3&)&?0%6%?8 PR TS T BRSISSvolEeiqvet tige, d particular,
as autocrine/ paracrine activation nechani snms of the
SORMTCQIdTcion taahrplogyatdy apess nfunptinabin maly bareadeigd ihardwpre that
mal i gnanci es. Activation of GKIT contributes to
feetnady asmsret wn extbasice suftwanerorutige eavnwddromptishr. et effiegntly exploit
apoptosis. Additionally, CKIT is frequently nutated

R dagickd ahiedaldstBRAIED h& @Sstriub@dnskd STHRY td thi¥BASruction set.
(A STs), and ligand-nediated activation of GKIT is
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AMLs. C-kit nediates proliferation.and anti-apoptotic
pocesesthriropfarmede the argltifectesmst @l if dedpes pofgspiegpent the most
4(1):51-8). CKit expression has been docunented in a

wicds fuisationt ity of diraethrexealte ¢heancstescent mstrumdiongy Accordingly,
mast ocytosi s, mast cell |eukem a, gastrointestinal

Sdrh@bR Iprdce L irchBtotgpamalude ah Unedefiked’! @kthdctiog Mhich generates an
| ynphonma, sem noma, dysgerm noma, thyroid carcinonm;

smal |l -cell lung carcinona, nalignant nel anona, adenoid
cystic carcinonm, ovarian carcinom, acute nyel ogenous
| eukem a, anapl astic large cell |ynphona,

angi osarconma, endonetrial carcinoma, pediatric T-cel
ALL, |ynmphoma, breast carcinoma and prostate

carci noma. See, Heinrich, Mchael C et al. Review
Article: Inhibition of KIT Tyrosine Kinase Activity: A
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(referred to herein as "the conmpounds of the present
invention"): | or a solvate, hydrate, tautoner or
webarisoesiti cal |y acceptable salt thereof, wheP@I/HS2087/067057
is phenyl or pyridyl, either of which may be
substituted with one of chlore, fluoro, nmethyl, -N3,
-NH2 -NH(al kyl), -N(al kyl)2, -S(al kyl), -Q(al kyl), or
- an1nopheny| Wis pyrrolyl (including

’F%P{’j%{’z 8Pd }é‘%ﬁ’ﬁlcl gnga\g@%%@wﬂh gfg;lgg;eﬁﬁe({ i_ll}stglcaion is executed in

triazolyl, or furanyl (including furan-2-yl), any of
ﬁﬁhﬁﬁenay be connected through any carbon atom
wherein the pyrrolyl, imdazolyl, isoxazolyl,
moam y|Qnelgoymiort appa«zamlhydtkendxy dbuvamjohaldagh pmﬁrbralance:)pﬂ@cessors
- , -CN, -NO2, -Owe, or -CF3 substitution, connected
tdbﬁﬂﬂidz@tn@@ﬁctﬁa@rdé%dm& pré-desodigal fkﬁlre ﬂdoﬁdéﬂi@l b§gic circuit that
cyclohexenyl cycl opentenyl ), thiophenyl,
ﬁe/c‘fisr 291%1 a‘i’t@ﬂ E@d@é lmsttQtB@c%él fetchétl ﬁ'@ﬁﬁl memory prior to storln the
ahydropyrldy or hydr opyr anyl anylgp %
tr%u%ldo%g gl}n .'T(ljnelrrlltstlﬁl}(ctlsolﬂbsg‘oﬂreto('ffl c?cf e). H?e Igrﬁgde%detr\é%)le?{nﬁs f srnall
éllyg‘c):%u ;pgqg]giq:coﬁ%gﬁg%ﬁg, rets‘mr fﬁg%}?vm{gaqpe@mctlon in the I-cache.
t hi ophenyl ), with the proviso that tetrahydropyridyl
Ppow érietarg edtreesionh érom g cachehthg wipteliac degadonmen pbloze the pre-
bond; X is Zis CHor N, D1 and D2 are each hydrogen or
d@:loda bitogetilnplifyftbe msaructamnidceodiog thsk 0 Pand@wygbits mb3 fanekample,
D4 are each hydrogen or taken together form a double

RRAGR RN iR QABAs, RRntify tY WnRBEHYF MinstkddBon Yﬁ"@(feﬁrid%e length

said -CH may be relatlvely oriented syn or anti;
y l.al
ﬁ@ﬁ‘u&ﬁ( aafr&uﬂg?t‘}?& %gﬁlgp{ge Pb% g%cg)rgg glrt@ ﬁl)é{} LRBIKYkitized to identify
Jﬂ'g%lt Eis N S O SOor SO, wth the
g HF 985y not be N i f the follomﬁng three
condltlons are sinmultaneously ne Qa i1s absent, Qb i
HW88ht , Tagyanable lealrgﬂlawﬁ@t@péatppre?eswéhqtémahamats pre- decodmg,
radical wherein the point of attachnment to Eis N;
sthalenumber@fprg-dedCHiR Tl may be aSpOptcdbzignthe shodkest, or o2, :
-CH2CH2-, or C(O, with the proviso that Qb may not be
fas@hction 16€8sth.s ARNnGvn inelctiom t4vde inpRiicddon kb alddchmythis
not be - NH if Eis Nand Qa is absent, further
REANLFHrd H&Iodg%ltmfi/th %%h p@ache Nﬁ'fag'eflocaaoh fealhl OP%{H‘l

group or cyclic am no radical wherein the point of
BB SRRl R DAAOSPAN BBRD g n e
h | kyl) 2 d | Kyl k

) R My EHRG ARl IS 57 QORI RN 09 Ry s

(i ncludi ng nmet hyl am no), am noal kyl (including 2-am no
n@nmr@é@re;dec@dh %m o&lyamwber of diskigti rrgpartics ptspabgepcoded into
i sopropyl, 1,2-dihydroxy ethyl), al koxy (including
metﬁnemslyc)ode dita hisgtiateid math( amiaktuditiog idihoes mihiaminn &yr the base

hydr oxyal kyl (including 1-hydroxy eth-2-yl), - COOH

el ddn lefghh. HIMCsrahdlailMle btd8ddadé BY enfd{dTdF the kR,

or a 5 or six nenbered ring which contains at |east

H?oﬁlel&f?g’i‘l}-] gL d}h&@/gse%ﬁn&f) AL 3& ?ﬁ/e 015}9 gite@dé%z‘tﬁ]ﬁ I\P 1dentéfy an

tlon eteronpl ety selecte

B%‘F?’PS#’ d%ggife ng%”%ghgg bt en%?aﬁfﬁgf’} A b pre-decode

|per|d|n¥ ho inyl, imdazolyl, and pyrldyl&l .
sepat Wﬁtﬁtthf‘c HE insgyetion lsngthe ThisdrelaliqhentRle in furmigerease
may be present as iV-oxide (including pyridyl

N-oxide), and the 5 or 6 nenbered ring may be

optionally substituted with nethyl, hal ogen,

al kyl am no, or al koxy (including 1 nmethyl im dazolyl);

R3 may al so be absent, with the proviso that R3 is not
absent mhen E |s nltrogen R4 i s hydrogen, -OH,
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N xX) Eis N with the proviso that E may not be N if

the following three conditions are sinultaneously net:
wa@eoora3@aksent, o is absent, and R is an ani noP@r/osymone67057

cyclic am no radical wherein the point of attachnent

to Eis N absent, -CH2-, -CHCH2-, or C(O; z) Qa is

absent, -CH2CH2-, or C(O; aa) Qa is absent, or C(O;

bb) Qa is CXC» absent -NH, - CH2- C}QC}Q or

FE it S SR P o Btk 155 e

if Eis N and Ca |s absent further prOV|ded t hat

wege Hedefimed inyppictiqns e fage L Ao isssdg pRsLips Gctiops fanger than the
am no radi cal wherein the point of attachnment to Qo is
ysathemtit have@HbHZ e-dearde®ft@ncoding kpdcheaddimpyirs-aletduiatbit@io

may not be C(O if Qais C(O,; absent, or C(O, wth
tdastifraMeseed ¢ lcebthmayrtbndenGidde dxdpehdivd Bedoh©ptordgk)space.
R3 is hydrogen, phenyl, hydroxyal kyl am no (i ncl udi ng

2- hydroxy ethyl am no), (hydroxyal kyl) 2am no,

hydr oxyal kyl (al kyl ) am no GQuangMadivng | - hydr oxyet h- 2-

yl (met hyl ) am no), al kyl am no (i ncl udi ng met hyl am no),

am noal kyl (including 2-am no isopropyl),

HI08¢Hr oxyabtdhg (o amel on dhiang ethbBdidtichisdicssribed dopsirp pyirg-decoder may
1, 2-di hydroxy ethyl), alkoxy (including methoxy),

thidadakyd piop&rdy ¢ff anCinstélictign eihae tivypranicose, bltfeﬁdbdmg gpdcylassociated
(i ncluding 1-hydroxy eth-2-yl), - COCH, -CONH2, -CN,

wﬁmh?f{‘ ke dish léhgtﬁllejﬁﬂl@gieﬁ% %)ﬂtenﬂﬁ"ﬂge 11@fruého'§1 t8Temllafe an

nbered ring which contains at” | east one heteroatom N

ﬁu%ﬁéﬁ%og%&%t G REDR ARG 12k aRSH SLRTPL &b Ying of
i aec I PRe Bt G T A T i g Fdicees e

i mdazolyl, and pyridyl) wherein aromatic nitrogen in
pI9ec®y.or 6 menbered ring may be present as i V-oxide

(i ncluding pyridyl N-oxide), and the 5 or 6 nenbered
[4003] mayOreecnoptdinagirtiytes ths ticthotled pvd-tddrodmigtaplinstruction in a
hal ogen, al kyl am no, or al koxy (including 1 nethyl

prvicekasgo! A pyopeft3 o Yirdlis@rubgoraRs@sitifiew The FiRe ilEAYiOis altered
that R3 is not absent when E is nitrogen; gg) R3 is

Pyeﬂlq 8" se %rﬁ{étfu(c?ioﬁ] yﬁfe?&@éo@é 5‘1)@ t%p}]y%econd 1nstruct10n are generated

roxyet nmet hyl) am no 'am no, 2-am no
h 1, 2-di hyd
@eﬁ@ﬁ"@%&% %P%@Fﬁ*tt ta?wﬁﬁé’ yhydroxy et 2oyl
Btﬂ,%} i difﬁ}ﬂﬂ}erﬁmbﬁﬁalqnﬁfﬂl%tet % ad%r%frswr, Opﬁgﬁn'vam reaghinsfrygtions

N-oxide), or 1 nethyl imdazolyl; hh) R3 is al kylamno
fromoherdonyg Thetpingdeasar msyded iam linsyuatiamenci¢ memedy stgring instructions
di net hyl am no), or -SQ2-al kyl -R4 (i ncl udi ng - SO2CH3) ;

teladl fifddh msmioet imd @ddecodediivetdoylagodd with cavh instruSEBECHBhe processor
JJ) R3 idinethylam no; kk) R4 is hydrogen, -OH,

akk ﬁf&Yude@ & E)Fboéééod&qﬁié%@a Blwed the %&%@ﬁhd t&rlﬁstﬂd%}loﬁéache

i s hydrogen; and all combinations of a)

thg%ﬁya ol‘aer &%'}aﬁlé%tt g@}éﬁ%%ﬁaﬁéq%ﬁ gfst ﬁ@trﬁ{%%d hl‘i@%éﬁm
r of whic na _be substl

g%trgﬁ?/ogrtg em[u[I & BGCOH%{I‘HWCU enerﬁp@re (tle,u\c,tgg P]Itsy of | the second
- N(al ky IL %;Ik yl), -Oal k or 4- am ngophenyl; W
instrpgtiong a,/tlldenit He PRty qfé@é@btnytmct@%a%t yyfite the Qre4decode
triazolyl, or furanyl, any of which may be connected
bity fou gie ﬁngndciastbmtioatcome iniceomcdche pyrrol yl

i m dazol yl, isoxazolyl, oxazolyl, 1,2,4 triazolyl, or
furanyl may contain one - C, -CN, -NO2, -Owe, or -CF
substitution, connected to any other carbon; R2 is
cycl oal kyl, thiophenyl, dihydrosul fonopyranyl, phenyl,
furanyl, tetrahydropyridyl, or dihydropyranyl, any of
whi ch may be independently substituted with one or two
of each of the follomnng chl oro, fluoro, and C(i _
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CHor N, D1 and D2 are each hydrogen or taken together
forma double bond to an oxygen; D3 and D4 are each
whyarasees or taken together forma doubl e bondP€DUS2907/067057

oxygen; D5 is hydrogen or -CH3, wherein said -CH nay

be relatively oriented syn orzanti; Ra and Rb are

i ndependent |y hydrogen, cycl oal kyl, hal oal kyl, aryl,

aral kyl, heteroaryl, or heteroaralkyl;Eis N S, O SO
or SO, wth th r QV.i |fthe
follow ng thr eee%[gﬁg:i ]{)Egﬁgﬂ% Igi%%&h@wy met :

is absent, Qb is absent, and Ris an am no group or

Pmbg Err&lﬁ@ 11igd m@kloM%u&mlégﬁsmn% ifodéﬁsoﬁt t achrrent
is i s absent, - or C(O;

L(}r?)o@ S€ rﬁl%ur? y&a rfr%n;gt_lﬁ%e%l b%og%am fdg&%gh%{)@é Qaﬁ%ﬁe length

rovi ded t not, be - NH if Eis N
faru%&nﬁ BogbeERon Pibs ArugBURtd that | b mmy not  be
NH if R3 is an am no or cyclic amno radical
M1k n Rigee gds mfurwflomltbi&knagaﬁram gepisting mrppipg ap gndefined
hydr ogen, hydroxyal kyl am no, (hydroxyal kyl) 2am no,
aulsteydteomi frop nemionyp & thylinstlmibm{dcachyal kyl, al koxy,
di al kyl am no, hydroxyal kyl, - COGCH, C(]\IHZ - CN,
[0BE2} al kaikurR4, depivkiZa moMhod oBpREdeebdingRAMRKAEkid, agcordih g fo one
contains at | east one heteroatom N and may optionally
gﬁg&ﬁfn@man addi tional heteronoiety selected froms,
, and O and the 5 or 6 nenbered ring may be
satur at ed, partially unsaturated or ar omatic, wherein
aronmatic nitrogen i r ring may be
present as i V-oxi denDEIT%H?%B%I% msnbered ring may
be optionally substituted with nmethyl, hal ogen,
pIOH 3] anmiMigure Qris aﬁhﬁlﬁymalB&dk&&ag&h@@fb@rc&ﬂ@%ﬂﬂo. Thé procBsor 10
proviso that Ris not absent when E is nitrogen; R4 is

&Ye‘éﬁf%g ?rﬁtructgﬂ’s i b B6¥u ctFR REXMWion GRS LIAY qfﬁaéébrdﬁg to control logic
car banoyl her pr eferred enbodi ments of Fornula I

?%GTBQ g@ghr}@ ﬁﬁlh\é Pl¥ Ides?é1 Il%sl{hlcrg%{ tlg q%areﬁle?plpelmes such
%%gﬂ%fd% ﬁch){aﬁge 13? llﬁﬁ ﬁ% ﬂ%@%ﬁﬁﬁ tousy %ISfalfs qxﬁ?telﬂﬁsr}éy

be i ndependent|y substituted with one or two of each
rfgapized mm@mf@, anghongros mdrp dgitlemetimbogic Unjtal4d,U) 184 Pipe stage
the proviso that tetrahydropyridyl is connected to the
ragisterdot hrchoghd andc AL Do S earytrond Gemalids Xrans and/or writeanglts to

is oriented para with respect to -NHCOW Z is CH or

Ngiskdks aWIGBRerarirpeRpweiragens or taken together form
a doubl e bond to an oxygen; D3 and D4 are each

Lﬁ(}?{ﬁ})ge : 115%#13@15&109% hﬁéhclhgﬁ'ﬂe V\ﬁg? grlHﬁJ aglalp%gc&_g C%@he (I-Cache

gen; rogén or -
b | d
Pﬁ@igéﬁ%@%@?‘m‘%gwgs erBa Ry APt 1 Insswﬁwn-mde

aral kyl, heteroaryl, or heteroaralkyl; E is N

Srangla I%LOO%S{dﬁ BT gT6R) £8- D is EC‘FPei§ﬁdrf69m BéjéNi Cﬁcl%er@ Cache
following three conditions are sinultaneously net: Qa
psDabFentith @mpry aldswssing anthperRisssonamanagerbbyys o branslation
cyclic am no radical wherein the point of attachnent
Lookasids BYffeRET1LB) 2d slantarionsdidbodimCig Chi2 ITLB 22 @) comprise a
absent, -NH, -CH2-, -CH2CH2-, or C(O, with the

@Vdfsdopotrm{ ofGhc TRY ZHJtAlkP&ng{v@)y, kife @H 2 Q{@LB 28 qlnay be
further provided that Qo may not be - if Eis

ﬁl@%_ﬁ%d ' §1}§§B§l§/nﬁ1 Vafrlld{1§ g%f)ocﬂﬁl%xﬂs %?ﬂl Cgﬁgéesg? l%a‘éfleq taclpe]eQO and
PECELD, e RO O ASEIIEL 10 o RS

al kyl am no, am noal kyl, di hydroxyal kyl, al koxy,
di al kyl am no, hydr oxyal kyl, - COOH, -CONH2, -CN,
- SQ2- al kyl - -NH2, or a 5 or six nenbered ring
\Nhl ch cont a| ns at Ieast ~one heteroatom N and may

T o, o o, o T |



aromatic, wherein aromatic nitrogen in the 5 or 6

nmenbered ring may be present as iV-oxide, and the 5 or
w@200eiseed ring may be optionally substitut edP@i/UB2007/067057

nmet hyl , hal ogen, al kyl am no, or al koxy; R3 may al so be

absent, with the proviso thatsR is not absent when E

is nitrogen; R4 is hydrogen, -OH, al koxy, carboxy,

car boxam do, or carbanoyl. Ot her preferred enbodi nents

Formula | are .those erein:
5 it agueps By WO R BleBton E.aibitE hitas! o8 megnory
cycl. ohexenyl which nay be substituted with one or two
H@ﬁﬁv 3droups; X is an s oriented para with respect to
NHCO-W Z is CH D1 and D2 are each hydrogen; D3 and
[9918} eedotirieyidnogahed BOm memO3re pheesicd isapit-deChtl circuit 37
may be relatively oriented syn or anti; Eis N,
phiGE0 heingGtdZed in tek2Cdéhe 2001 TKY (Dk-deadieBY partieti? decodes the
-CH2CH2-, or C(O, with the proviso that Qb nmay not be

fﬁ%@lctiofns %’dsdgﬁgn(& gréc HEoREhitR AN Hgd sioli‘@cf al &3 RN tﬁ&hstﬁ?ctlons

m no group or cyc I c amno radi cal

ﬁihtg ?C%ﬁheh% ar Ogltl I 2 ru Eotnasl%pe ePchy% %893 thF z-q“aflieRg’r(? e pre-decode

am no,

E]{t%prks{gg%?fﬁgna mr;]koﬁ% g;egp g;l}shr%c ! OX aI k eﬁ%@ﬁ)eco@@me stages
CH3, -NH2, pyrid pyri dyl - N-OXIde or nor pholinyl .
mth@rplmlélfegﬂ eh lrabddurm@n wyickky andfommasc pffigicntlydgease the
wherein: A is phenyl or pyridyl; Wis 3

matrudtiota Fol yrandplegrbdoacddeiblite ;mal?ﬁdémif;z yiel lodpex eHiyd ingthruction in a
may be substituted with one or two nethyl groups; X

V&bl AR Asth Sndiut st &4 aRAltectie! ﬂﬂleﬁtﬂ?ﬂﬁzﬁfchﬁﬁ’stmm Wd the like.
Exanpl es™ of conpounds of Formul a i ncl ude:

no r

?‘(ﬁ?‘? 'If(l% 5]cteﬁ§q§ IBW hglhl&é: %{q r{%ﬁf/bﬁ éﬂ? J_fIU alrlh%%% 3¢ é;'antrolhng
no-f.uran-2:ca

f%e%/sato rs@{lﬂ% persllpB%rraLl%Vﬁé/es f‘(‘)y?%: 'ghO(S§ oﬁ.@ilnw th[eﬁrto\?sltl]lerﬁgogmze that

3-yl)-phenyl] -am de, and sol vates dr at es,

PEDEOHEYY 1308 DHAE RERCEOT ¢4 Plleypoéﬁi@épf)éb Pl tthe processor 10

t hereof. Additional exanples of conmpounds of Fornula I

mag incdiede adsecyrahloveIHLZ htathz ddresithercartooxihecilend & chches. In

[4- (] -acetyl-piperidin-4-yl)-2-(1, 2,5, 6-

adlitiah vee or pivrd 6t the Bmytidnad BRays depadted B, thd pey6asor 10 may be

1H i mi dazol e- 2-carboxylic acid [2-cycl ohex-1-enyl-4-(lI

oﬂiltf@dcﬁ‘cﬁng%éﬁﬁﬁfaf Cmbddifichfi opyr an-4-yl) - phenyl | - am de,
5-cyano-furan-2-carboxylic acid

L(ﬁ)l? cl %%&8 %Q ¥unct101gaﬁ bﬁkr@f%gaglg %%é@éféé‘ the néell)pmg of instructions

[]-a cyano- ant
ng(rﬁ%epﬁﬂ@ yl?l‘[oo H %){gaﬁ%% 26 thro(ugh tht ht%-c{%cgfer %% fgr one

1H i m dazol e- 2- carboxylic acid { -(l ,1-dioxo- 1,2,3
ilwstrattveging gep-limifigg implementation. nstruction A is a 16-bit instruction (the
t hi opyran-4-yl)-4-pi peridi n-4-yl - phenyl ] - am de,

Base yastimctidriHen gthdaz i ssexampéer) b ©pph iistractich A being fetched from
[4-(1-acetyl -piperidin-4-yl)-2-( 1, 1-dioxol,

theoby, el pratiedsr 37 lafpdnldl epy b@ﬂde‘éo&é Ditine WHidir @ak@eed along

5- cyano-furan-2-carboxylic acid

w tﬁ@ﬁgﬂct%ngﬁéﬁé ﬁ]-\% @'ﬁ?ftﬁé’h&ld ?Z BR Cfuct%on stored in

am de cyano-t1 uran car oxy I C a(:|

bﬂe]no éso Bgﬂ%ﬁ §ﬁ8¥é% Recﬁggaélt a@genc}sﬁa{lr ¢ %doltzs, stored in the

phar maceutically acceptable salts thereof. Further
exanpl es of conpounds of Forrmula | are:
(4-{4-[(4-cyano-| Him dazol e- 2- car bonyl ) - am no] - 3-cycl
ohex-1-enyl -phenyl }- piperidin-l-yl)-acetic acid,

4- cyano- 1H- i m dazol e-2-carboxylic acid

[ 4- (I -carbanoyl net hyl - pi peri di n-4-yl)-2- cycl ohex-

1- enyl - phenyl ] -am de, 4-cyano-

1H i m dazol e- 2-carboxylic acid [2-(4-nethyl-cycl ohex-



phenyl]-am de, and sol vates, hydrates, tautoners and

phar maceutically acceptable salts thereof. Another
we@@npbegonpound of Formula | is: 4-cyano- PCT/US2007/067057

1H i mi dazol e- 2-carboxylic acid [2-cycl ohex-1-enyl-4-(

1-{2-[(2- hydr oxyet hyl ) - 6

nmet hyl - am no] - acetyl } - pi peri di n-4-yl)-phenyl]-am de,

and sol vat es, hydrates, tautoners and pharmaceutically

cC bI sal ¢ ereo r.. exanpl e coppound, of
ﬁ el P%andﬁ%y]g gyt Tt BBy b prabindhe I
ﬁclohex -enyl -4-[ 1-(2-di net hyl am noacetyl) -
pé‘ﬁ%4m91TWbﬂéﬁWﬁ}e itfifde, and sol vat es,
hydrates taut omers and pharmaceutically acceptable
HMII8E t MevipdicateAbyttihetablexdiiduec 2 onpoumidnof afd iGnhheng two pre-
is: 4-cyano- 1Him dazol e-2-carboxylic acid
dezoay bltokrx; Aavenyrededodd Hit2nodiRg Spadcs oft foulr ATtk 3, Jour discrete
pi peridin-4-yl]-phenyl}-amde, and sol vates, hydrates,
%ﬁg%ﬁg@r %u@p% iROA[RBE & gfhc AnktheAEE Qﬁ’sttﬁl@{l&l ﬁaal 1t¥1r§nch or the like —
reof. Still other exanple conpoun s of fornul
car

%&y [bF e?@ﬁg%mt% ’_%:I RISy acthocleg)&tts for 11‘[1;9[0 Q¥ohEAGHE: Instruction B, having

? lﬁ?u,? ﬁ){gfgl 4 g%%/)}t% hé%g élcr:els it ené/odl ghs%g e gf 16 r? supported by the
2,4]-triazol e- 3- carboxyllc acid (2-cycl ohex-

ambﬁgqtum,.eml?pbn igtmctden/vould dry¢ §ix panileredd bgs for an encoding space

trifluoroacetic acid salt,

5f@hhnd934ﬁ+[l,2,4]-triazole-3-carboxylic acid

(2-cycl ohex- | -enyl -4-piperidin-4-yl phenyl)- am de

0019] uornaeetd fcthé’tc inh Sigbd imSlef¥@BGon, all four of the pre-decode bit

H i m dazol e- arboxyllc acid [2- cyclohex-

%nc%?gﬁgsﬁ S lflf io@?gl!ﬂ:)ﬁl & fAF 8id @lafks eﬁned an CFddl‘annal pre-decode

eny IS tri UOFO&CG ic aci

Elt gﬁv%oe i‘glfl?(i’ tgrﬁga}? ?%%& FPE?Q?QOX I Ig?l]il r}dcalsge §(¥ 'E:o utﬂlze the pre-

4-yl)-phenyl]-am de bis trlfluoroacetlc acid salt,
gec%i@hgs tp 1pdicaie @a 2afefineddgribiryirycioge This would result in every
{2-cycl ohex-1-enyl-4-[I-(R)-(+)-(2, 3-
stbtagd taxiiopmotpe bioydhe-20i pemigdhiee 4sspliatqdimeerybdode dots dieb; it

5- Cyano- 1H i m dazol e-2-carboxylic acid [2-cycl ohex-
iseidtiond would tived hoveyar e R Eddd dicodiny kpacpBEBighl — oBlgfifl@ of which
trifluoroacetic acid salt, 4-Cyano-

%‘nldr’ﬂeqﬁ‘ﬁﬁé@ gd&ﬁBﬁ’QP&YBQ ﬁE)thﬁétglctlons would have a pre-decode encoding

di net hyl - cycl'ohex- 1-enyl)-
Lp (f g {) 4§obr1g 151(53 &wt@ﬁg i féirh Y %’pge-hgéoag & c%dr}yg spgcé/ &f] 513MSince

‘Ell_lasl n}fgr?lé %lésﬁség r bo lgql g%c? %‘;Sgts ﬁwgertles about instructions that the pre-
pi peri din-4- yI]-2 cyclohex | - enyl - phenyl } -am de

degoflprean dediedts.dnereisensthe numbpippregdegnsie bits for the 16-bit instruction
1H i m dazol e- 2-carboxylic acid [6-cycl ohex- 1-enyl-
[EngthZesntt inar epa Masteydf ekptisive Trcaghe Bitordps.

5>, 6>- hexahydro-[ 2,4 >] bi pyridinyl-5-yl]-am de, and

FOPRURL A ccbidfi@iotshe dhfol RN Sanddc R 1Ebie Uistra@idnyin this
acceptable salts thereof Addi ti onal exanpl e conpounds

acpgg% égag g§?0 -enyl - %Z%FTh?g hﬂFﬁﬁﬁﬁ&QHﬁthf

E}_ {3 ertlk?glég}ngfa t 4:]6\& Eg @g%fgleg &?sgru[;tlon 15 encodeld into one of the 16 pre-

(2-di et hyl am no- acetg 4, 4- di met hyl -cycl ohex-
;dl_cc‘@ﬁ? pl}QOdypgs agsomate:gi w1th -bit 11@t1'uct1@1s In ]ﬁggrgrﬁyg}s ft20n4D isa l16-
"]bipyridinyl-5 -yl]- amide trifluoroacetic acid salt,
and 4-Cyano-|I H-im dazol e-2-carboxylic acid
[ 6-(4, 4-di net hyl -cycl ohex-1-enyl)-l "-(2-
net hanesul fonyl -ethyl)- 1 ,2"' ,3" ,4 "' ,5"' |6
- hexhydro-[2,4 " ]blpyrldlnyl 5-yl]-am de
trlfluoroacetlc aC|d salt and solvates hydr at es,

N a . T o I



and m xtures thereof used to prepare the conpounds of
the present invention are either commercially

w@eaihashe, can be prepared synthetically fronPCT/US2007/067057
commercially available starting materials or can be
prepared as isoneric mxturesyand then obtained as
resol ved i soners using techni ques well-known to those
of ordinary skill in the art. The i someric descriptors
'R d,"S' ar ed as .desc ed rein faqr .
e e e SRS Bistondy B 6 drepdie0, igattered t
nol ecul e and are intended to be used asdefined in the
pioplates 34-bit (suppitoTReePRTHERE By iabth §1 f ye-deceiedisfipapnd Po) are
St ereochem stry (Section E), Pure Appl. Chem, 1976,
WhitteR-18dipatinptbatdostpotion © isfdctuhley pi éé)étnmdéﬁmwelrins;tnmtinmy
be prepared as an individual isomer by either
[0mQNEr - Ipeat Embodinithl) edicte @ly tRsfattwgd formiarfins@iBfriicion is
m xture. Conventional resolution techniques include

fQumey ‘éﬂé%lé]erlﬁg 1?%@ SF/E( d&BE% 375[95935\11‘1?%0@? t E“%Eé&ie bits Ppg

palr u3|ng a optlca active salt

dalg tlltg e)I Cafcor ?n& lndlslc%%néé)ttrl]lgéil@sg cfi Qer at Ioga%rh Ia%rﬁent such as

s of an isoner,i alr (follomed b

¥ ?@r?@fao‘éjlrﬂ%\lﬁ Ahechis g%&@%ﬁ'? SUEHEOP dneranob e heleful iy yegfor the
auxi liary) or resolving an isoneric mxture of either
sofvae ttepgherisnetion 1) may beiwrattenge gtibertof ikiand1, or both, as well as
preparative TLC (thin [ayer chromatography) or a
thiipratdeddidk Gite Bhduamal. IROLYMRRHE AN SCtAAT BES In still another
Furt hernore, the conpounds of the present invention

SRaYod1A¢et, B redefBAE 3 P Hay WD cdhstA bR MOtdSne of Dy or Dy, and
crystalllne fornms and as such are intended to be

I\x}f'gg gddlﬁ dﬁsah ﬁrrlafyg/ 1%n% tlferkﬁhér \ée[?{ i- OLhe b s%g% :lh&@ion, as well

conpoun orn1so vat es or exanp

wat e tes) n organi c solvents.
a%‘aa{lﬂé’fh&pﬁé PR BUS Bl G 1981 Bt s R gi<cicsde bfs Py and
aSSOC|at|on of the conpounds o the present jnvention

atdingh enukitsr S it istrochis @e thagall thapre-deerdsititgjare read) and
aSSOC|at|on i nvol ves varying degrees of ionic and
odicates that enidstnegtion medotdillyg Iybit ogpefinbd mairngionl dn this manner,
certain instances the solvate will be capabl e of
thegratiecder 3 DEancikdiopl @ Babesizonalchedis@u&dnweiiout expanding the
nol ecul es are incorporated in the crystal lattice of
{)1%%6%5&'63151%' dsh&@at@cpl)vitg baé@k@zetlﬁgtmctéﬁ’i \ﬁ@ﬁc% avbﬁllﬁg‘ﬁl@ﬁﬁ?éiilt

0 enconpass bot h sol uti on- p ase and 1 sol at ab

limting exanples of suitable solvates
ﬁghﬁﬁ%mﬁla aﬁolates nmet hanol at es, and the like. It is

ded that the ent ent i clude within its
B@égﬂ S dn ik e rhtéiseemf:&da g . ha CropaEyshion B nor Fis pre-
invention. Thus, in the nmethods of treatnment of the
pecededer lopdasrinioghe I-cerhet28r pincgdhs efifestize jangth affpalipstruction in the
enconpass the nmeans for treating, ameliorating or
hnelbaritcemgltacd petdreomthe nikrsary dérand thadi-sxhs 80,0bs cmidisder of the
herein with the conpounds of the present invention or

Bach livatanbbhesiah all\Wikihc@inih DBYh@Bs! h the com&spuaElg memory
within the scope of the invention al beit not

%Pa%&é {1 tgc Hoky Edhd &) O‘fﬁéj% reMc X 5P ﬁm&&@é’%?n&& of f€ cache

rese |nvent|on may e converte

orres in ide form.fol

B eatrato gy Sy R s HspR Hmke?%ag i dgegde bits in
its N-OX|de form Said N-OX|dat|on reactlon
gerieprprigtelhdt roitione dinoirmpl excgeiéar; My eSS anii iy to software
material with an appropriate organic or inorganic

per oxi de. Appropriate inorgani c peroxi des conprise,
for exanple, hydrogen peroxide, alkali netal or earth

al kal i ne netal peroxides, e.g. sodi um peroxide,

pot assi um per oxi de; appropriate organic peroxides nmay
conprlse peroxy aC|ds such ‘as, for exanple

o - o " o



Peter G M Wits, John Wley and Sons, Inc., NY
(1991).) The ring-form ng reaction |nvolves treat nent

w@Roorhao7esi | i ne ami no group with a suitable ope@€DOSI0DY067057

substituted dielectrophile, preferably a dihalide or

di carbonyl conpound, which regults in two

substitutions on the amno group to forman optionally

substituted heterocycle In the case of dihalides, any

of a nunmber of suit ases can be added a acid

i B a R B e he gtk Wil e ™6e eptaced.

EljydrOX|de a trial kylam ne such as trlethéwan1ne
ﬁuélngtarseﬂwla@rﬁxcwtm hangles fochandicdbe Ay Jamphy

bi s(2- chl oroethyl)am ne or bis(2-bronoethyl)am ne

sturhctioafalowd saftwareao amukaée mstmgrtiosewhicdhovere nanguingsmplated at the
Med. Chem, 29: 640-4 (1986) and J. Med. Chem, 46:

2834 I{ré’&@%)r) suckat pRadsos LS fitddt ih@Nicon of b@cAmnieonductor
nitrogen of the reagent would incorporate optiona

RHRsh . tl'ftoﬁf%f‘ cQdd ﬂa?ﬁe s&b ma'ﬂ@fl At afhe ke itRI PRGNS an

For exanp e, trea

5\9016% ?2 gi(::c%g? g%?/ﬂr 1¥ot F%cggnlzgr%%\é\?ﬁ%g d4h V\ftﬂg’agn causing the cache

a%% leoethyl ther or bis(2- haloethyl h oet her
fogelopd.gy dpossi CRHNE HeCRGPPEN)- 0$FB‘P mptRgptions are

respectively. Another alternative nethod to di rect

gesbered taubd wrely endonnicouu e esfoanapdmpectoibsoirupiedi-sache line

onto ring Ais to formthe heterocycle from an

aldwhiesltdred endefinodrindtri@iomdmdatoigmananstiickign Af a diffeeent length is

formyl group may be originally present in the starting

A&tk @k chiteth. protected or unprotected formor may

resul't fromor any of a nunber of fornylation

ng_monﬁlehg&w@i &ch& Hekeén? {sq{ollj ﬁlﬁuﬂeﬁ % ﬁlrg*.lﬁ]%f%ed ns ructlon of the

ler reac review o orrry

G
Foedon BBt RS nlnoamfﬁcl1 ?%r%ﬁ&%twgmz miggerty that
A. Katrltsk and L. Xie, Tetrahedron Lett., 37:347-50
ey gemmongy prainfigaied viasprarigeqdst i dut wheredbmpiscisaadedrit encoding
Formula | may be further derivatized. Protecting
gpraoel i3 thhassorrpted nois uaionHengthliafully clefindsk thegmmopety may be
according to standard synthetic nethodol ogi es

(nihaedwyaldinXiRangnatien ReddilateanhhstMetion oo hififeWnk @3gth, and
and Sons, Inc., NY (1991)) and can be then subjected

Et‘i’hi‘lh’g Erh%aﬂgﬁl%'pY@Héc%ﬁE bR %ncc@fﬁ’g@l} S dfferd rlér{%ﬂ{ instructions. For

derivati zation of conpounds I ncl ude, are not
lﬁ)'(rarrrrll tlee ;j?s%lﬁr)neste %toagldgér) er%g n%s f Fol%‘%‘f! gecode tg%ésg%l%%eg amth 32-bit
wi th al dehydes or keton s e of a
PetboRg Ity PRl 48D gl I}qd' @566@6 A f ghe four
(see Abdel - Magi d J.Crg.‘Cheny 61, .pp. 3849- 3862,
¢roodaiey of herted pee-ilscolly bus ksppeipied widht 6-bit ingtra¢tions atpedefined. In
or carboxylic acids and an am de bond form ng reagent
thss dws,arpabted | alpoaertyem flad2abiaims ahesionwot tefield fio el 32-bit
chlorides to form sul fonam des; with isocyanates to

frRfr R tlonGRE-dedddk bitd ikl beQﬁdlbﬁé&Bp Ql"téfirghﬁé B2®% ihdtruthiéh to emulate
presence of a palladiumcatalyst as described above

é?§ %ﬂ@“%”h%{)era%?\%%@ 4h Y&F%a%%ﬁﬂ) ﬁ%%*’%ﬁé#ﬁ@skg%ﬁ% gge bit
of For Iae I n alid r .hete

?{%ﬂofi% thé) Q:IB Eiﬁ%q}%doéts %e'& Z@ gg an§ ShioR %n this case,
netal-catalyze reactions with boronlc acids (for
Balhpbthe 32 dizipktrucgpn Stificldis detpoi thgyBrongrtybaipg Pwéed is preferably
above), or, am nes or al cohols (Buchwal d- or

Fbrtmﬁgtype couplings, see Buchwald and Hartw g

ref erences above). \Wen conpounds of Fornul ae |

contain a cyano group, this group may be hydrolyzed to
am des or acids under acid or basic conditions. Basic
an1nes may be OX|d|zed to N—OXIdeS and conversely

a

hem



di spl ace L3 or L4 to furnish the conmpound of Fornula

3-4. Thus, a direct nucl eophilic displacenent or
WOoreioal3wwes al yzed am nati on of conpound of For nRCEUS2007/067057

with a secondary am ne, ammonia or a protected am ne

such as tertbutyl carbamate (for review, see Mddern

Am nation Methods: Ricci, A, Ed.; Wley- VCH

VEinheint 2000) can be used to introduce R5 in

3 where C dar
o 8! s n e ey el L AR Tl FB g thfruction
protected am no group. Netal-cataly zed coupIHE§
womgelinrg. although tihs Boiob Hiccondy: ppeidy thebrgn ke s inkkigaiqdy
(Suzuki reaction, Mis boronic acid group or boronate
HR4} gr dugyre érdelm‘ctsha worethad of pre-deonghiog aul sns(rBetidn, eccording to one
reaction, Mis SnR, where Ris alkyl and the other

stbsdiebe N soresmikg fih thed-bievE, tsSmeess inkeficé B4 RedIREBt least a
1 can provide conpounds of Fornulae 3-2 or 3-3.

%&m%&&l f?orﬁ% REmb @@ﬁocﬁ%gefﬂe%iie td@ccﬁigmﬁl@gec%s the first

a netal -catal yzed Suzu I'e coupling
r&c%%o%iaglgsé)en%ﬁ%tae%prolp{eﬁg %Eﬁfgﬂr% bl{lStI'uc? Qi ﬁ)éoéf(b q l{],r%ﬂ s hat the
orpula 3-4, a direct | eo :
5{% UBITHER9IGH uB e?we@ alki%% ateaqiﬁg?e@ Ve tgta figt igtryction to cmulate a
nucl eophil e or bé the sanme netal -catal yzed
gacoBs insugrianrglock adl, iseeh 3 Wweendt inpleertigb ob e diffgnent Igmth.nThe
the fornmulae (3-2, 3-3 or 3-4) is a protected am ne
pueed déodmt3 7 aﬂd'ﬁiﬁhaﬂby gmotiss pré-dearde béts daphosaeone thstraction that
unmask the am no functionality. This am no

{denGtyl (RO Blopb ity 6PhetR@InPRiCTioN tHI6dk 3BT MUatis 28d ofshe available
descri bed in Schenme 1. Wen the K group in Formula 3-4

é@g@ﬂ.&%s GPth%?r cg)rdQ BRs Q&U&gteﬁ%fhutﬂ‘é‘séc%ﬂ&‘ﬁﬂshiﬁct‘i’cﬁ?l%ﬁétﬁ%d

converte an am no
kn it t h
%ﬂ%ﬂ tﬁgﬂﬁmgy%?agnt@% ﬁ@? pgeﬁ@ecoggrsgcwes the
Wl ey and Sons Inc. 1999)

?f‘é%‘ii fistpctiom ane the assecipied ereeqiﬁ@%fy@éﬁ mﬁh%h?%f@e B8 kbjock 58).
formati on reactions as described in Schene (1) to

Bhteaitie pihelireolplotehdsthic sedend mustmiction andhigrpris-deeodedrniniican the I-
3-4 is an amno group it can be directly used in am de
cupbinggirsn dExebidgige sagy sp e spreddechié bidgdtederndifil the

4-2 4-3 4-4Schenme 4b 4-5 4-6 4-7 4 8 Schenes 4a and
é‘tk?)pbtltil HBIE 3§ ih PR CRECRAS AL A S uh al S TRt Al Erst ﬁﬂlst?&tlon is

rther nmodified according to Scheme 3 starting froma
0 u 0 I
g&?&?ﬂ?r O"gﬁec $ %Ehriehltze t%gtg g %8 i%g)g%péaté: %;tfgﬁpﬂl%lg?l% %or{%ﬁgméfe causing
acenent. of r.st . one has been conpl eted. These

?fwgp%ﬂ *Béiaasi,l@aﬂ? mdeﬁﬁed Gy Hog;ie s %‘l?vv%fsnpou nds of
Formula | where ring Ais a pyridine and R5 is either
10925bpt iAnsardiegtosanctos masp choRimegisaleseribsd dicksin, phge-decoder 37
het erocyclic substituents. As in Schenme 3, the
mapindicatga papictty ofisn ontrudtenpylidndhaprerdaogdecianedmeding space
substituted as described in Formula | . Kis NH or

sb@htell Witht th@nadtr@Fioy ReighUS fulBsddNRed. BPRHe@ig GOERtruction to
whi ch can eventually be converted to am no group by

KROMR dnl ih&hALiBE Bf {fﬁ:‘??@ eé&‘&{‘ tl%:s%rg %nfeéU%&ek ?g gz ém%é b Hs?ailable

rearrangenent as SCF

hal qgens., I n ounds,
PR PEGIAI° HF el GUoR Setat wilh 3 iyt msgacte%l to
leavkgg groups L3 or L4 such as halogen, triflat

& DI RToWrhenianaprariyrf ansborerdastyustien iy lasilcated in the pre-
exanple, Nicolai, E, et al, J. Heterocyclic
Chem stry, 31, (73), (1994)). Di spl acenent of L3 in
conpound of Formula 4-1 or L4 in Formula 4-5 by
nmet hods described in Schene 3, can yield conpounds of
Formul ae 4-2 and 4-6. At this point, the substituent T
of conpounds 4 2 or 4-6 can be converted to a IeaV|ng

Y T T o o o .



be the main cul prit of the pathogenesis of Al zheiner's

di sease. It has now becone clear that the g-secretase
W@eao7a3a7y8 cannot be ascribed to a single partiRCI/E82007/067057

protein, but is in fact associated with an assenbly of

different proteins. The gammepgecretase activity

resides within a nultiprotein conplex containing at

| east four conponents t he presenilin (PS)

het di mer astrin, h-1 and

God B e indied AbdeD s RRgichn Pco RS hrisag e ficHaps ofan
PS fragnents ener ated by endoproteol ysis of the
peeegiiongrilldrestigilased fiom thgd-caghpdincat\heros property af & lopestc
site are at the interface of this heterodinmer. It has
meeiionys helentslug gespredctddrtbinéncadings of sghoviesinaguaion, some of
gamma- secr et ase-substrate receptor. The functions of

theen@tudBon PR MBRIS |6t Yarvrtiagk! theas@rudtien pidB@Vhdidatbn
they are all required for activity (Steiner, 2004.
Qdﬁﬂlﬁoétnéé@ééaﬁ{eré%@ f8RhfHont, 3 %@é tolfdicattiSepthl AQUEH
| ecul ar nechanlsntof the second cl eavad% step
131651 cg:tlreoglﬁ)lrg ee(lj’tlees:ﬁ%qsc VS tllljentta e%fg%%g EltéStruFP ?Ihlé unfieﬁned although it is
tar ets in the search for conmpounds for the treat ment
Eﬁtﬂ@f%gpﬁﬁ? §Hi-sease. Various strategies have been
E{o posed for targeting gamra-secretase in Al zheinmer's
026hs e, Althwngh thy riressnt maerfeom hag beeredaesetiadyeran siithgrespect to
directly, devel oping substrate-specific inhibitors and
paduoblat featsiraf aspacmand enbetimseats aledreofi it will baapgarxntehat numerous
al ., 2004. Drug Discovery Today: Therapeutic

ViAo 8 IndsifidRloHERNG othbr Ehbo ATk BdKiblAwMRiIhItRE ¥ro@d scope of
conmpounds were descri bed that have secretases as

%h% nggsteﬁt 1&&9%%5 aéI%QITdI%T Qrgﬁﬁ %EI%SEU&I% &B&lrfggtgdéttslaﬁg Sgt}fodlments

ets ease: pat ents

s 14 03-1420. ).l ndeed
i“ﬁ E’? Ft%t‘%& ahg%mf%&l R&fr‘ S%?Pp?p%%“tee’&wﬁ%}l% J&ﬁé’ﬁ?séﬁ‘i cmbodiments
studies in which an effect of certai.n NSAI Ds on
gredrpioraed e feastsredm all wnggers dlusgptiyogpimot kestrigtive and all
6860, 212 and WD 01/78721 and US 2002/ 0128319;
Mbmfgbmoamieg wathir{ 20 @Rrnihg.anNequivelheoy rag8g; ofltho Qppeﬁdixksleims are
(2003) J . din. Invest. 112 , 440). Potentia
Initeride@td Bnambraced therciise of NSAIDs to prevent or treat
AD are their inhibition activity of Cox enzynes, which
can |lead to unwanted side effects, and their | ow CNS
penetration (Peretto et al., 2005, J . Med. Chem 48,
5705-5720). Thus, there is a strong need for novel
conmpounds whi ch nodul ate g-secretase activity thereby
openi ng new avenues for the treatnment of Al zheiner's
di sease. The object of the present invention is to
provi de such conpounds. The object is achieved by a
compound having the general Formula (1) Iwherein Ais
O Sor NH Xis a bond or a group -CRsR wherein R5
and R are independently, selected fromthe group
consisting of H alkyl selected fromthe group CHS3,
c2H5, 1-CsH, n-C3H7, -C Hc, n-C4H9, sec-C4H9, tert-C
4H9; al kenyl selected fromC H3, -C H5, n-C H5,
n-CAH7, i- CAH7, sec-CAH7; wherein in any of the alkyl
or al kenyl groups one or nore H atons optionally can
be substituted with one or nore substituents
i ndependently selected fromthe group consisting of
CH F, d, Br, I and CF3; or R5, R6 may jointly form
together with the carbon atomto which they are
attached a ring, either saturated or unsaturated,
substituted or unsubstituted, having 3 to 6 C atons,
and which nmay contain in the ring one or nore
het eroatons fromthe group N, S or O and which
het eroatom nay be identical or different if nore than
one heteroatontls present Rl, R, R3 and R4 are

Y Y T I Y T T o o Y



R1, R2, R3 and R4 are independently selected fromthe
group consisting of H F, d; Br; I; CN OH C(ONR

WO RBY13BI0) 2R7; SO2N(R 7R8); S(O N(R 7R8); N( RPG)/B§10p7/067057

2R8; N(R 8)S(OR 8; S(O2R7; N(R 7)S(O 2N(R 8R8a);
SR7; N(R 7R8); N(R 7)C(OR 8;1IN(R 7) (O N(R 8R8a); N(R
7YC(OOR 8 OC(ONRT7R8); C(OR 7; substituted and
unsubstituted G -C 4-al kyl and substituted and
unsubstituted G -C 4-al koxy, and whereinthe
substituents of both group§gg&@?§-alkyl and d-C
4- al koxy are selected fromF, Br, I, CF3; R, Rs,
R-8a are independently selected fromthe group
OHasisdldimgd e H, C -C 4-al kyl; heterocyclyl; and C 7
cycl oal kyl , wherein G -C 4-al kyl; heterocyclyl; and

-7 @y, é ' . ' it h:.one or
For e SURRRRY S oot BRI R b, ey
group. consisting of F .Br, | and CF3; Yis a
Sar boid P PEpePee! LIk hLIoN Ut ed of
unsubstituted tetrazole group and/or a salt or ester
t her edlferingrbe figst FstrygHos P cruide 2 second tHetion; gnd
i ncludes both part and full substitution. Substituents
can bgersratingrpredeapdabés forthasesandimatredion|thatddeeifRS property of
and R are part of a ring, the ring can be substituted
by C -C 4- dlekirht ipgtrdoonF, C, Br, | and CF3 Esters are
t hose according to formula (I) in which H of the
carboxy group is replaced by an organic residue R7a.
Suitabl e organic residues are known to a person
?.kl . %B‘e hl_réthtola%f A IRLlfefr?lll’lgﬁedﬁlqu ﬁsﬂr@&loﬁ%ll%@&se an exception.
ol  ow hg: " an unsubstituied or "a eas
nmonosubstituted al kyl, preferably a G-G 0 alkyl, an
al kenyl, preferably C2-C 0-al kenyl, an al kynyl,
greferably C3-CGi o-al kynyl, and an unsubstituted or at
east Thomsthedof ickim davhasein thafistintrudivsas wrdefiaad.
non-aromatic or aromatic ring having 3 to 6 C atons,
and which nmay contain in the ring one or nore
het eroatons fromthe group N, S or O and which

het er ppé iANTE YO fBRIih d el dr&ialthOprotdstéred @Bfudtion 8BS atvBia#ble
one heteroatomis present. Said substituents being

S A L B R S RS R
Eﬁe | i ke and which can be further substituted.

gﬁ%1es for current aromatic groups include aryl
groups, for exanple phenyl groups, and heteroaryl
groups, which aryl and heteroaryl groups may be
substituted, preferably by the substituents given
aboveThamethodrofcla@n 4Gvigreih kegeh' dafefd instruotionelichgth has a different
ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
s@abdrwifpre-devade bRs dssedntey withGistiicayad eahiyengtior " C3_7
cycl oal kyl ring" nmeans a cyclic al kyl chain having 3 -
7 carbon atons, e.g. cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycl ohexenyl, cycl oheptyl.

ach f Vi b e .
E. @Mgélt%?}%ﬁ eog tclaﬂm% v%e?gﬂl l@qu;ﬁﬁ&ggﬂg;@%srog élgle c[lri)xjg%i%%jde bits

y a su Heter ocyc

nmeans cycl opent ane, . cycl gh n r cycl oheptane rin
505 2150y TIOJAYIEHCHO GRS TaREt LR SrRY HuFIONGES Bgghle t© Sncode
bonds (aromatic or non-aromatic ring which is fully,
panrensrtyyof dhe it warugtigned) wherein at | east one carbon
atomup to 4 carbon atons are replaced by a heteroatom
sel ected fromthe group consisting of sulfur
(including -S(O-, -S(O -), oxygen and nitrogen
(including =N(O) -) and wherein the ring is linked to
the rest of the nolecule via a carbon or nitrogen

atom Exanples for a heterocycle include but are not
restricted to furan, thiophene, pyrrole, pyrroline,

i m dazol e, im dazoline, pyrazole, pyrazoline, oxazole,
oxazol i ne, isoxazole, isoxazoline, thiazole,

o - o - o - o



instruction architecture, or the like. Pre-decode bits
may al so be utilized to identify undefi ned

W0 a®rnsicps ons. [0005] In a variable | ength i nSPETIT$100T1067057
set processor that inplenments pre-decoding, a snal
nunber of pre-decode bits may;be associated with the
shortest, or base, instruction Iength. A known
instruction cache inplenentation is to associate this

unmbe eco its Wi each |-cac stor
Pocar ThpmeBaiet Shoam whe-Soit by onensefiine hebe afSee vir
|nstruct|on | ength). Longer instructions, occupyin
pyspeated Withinstrys len&)@f the icaatheofdhorcsgrd InsEugtionnrs avak le to encode
correspondi ngly associated with a | arger nunber of
thegroiectydd th first inFimectionnber of di screte properties
that can be encoded into the pre-decode bits
8SSOCTAé 8@thaldioff cRin i1NSlidreia tthofirst Bstridt®nds §11 BibUMtFREon having
the base instruction length. If all of the avail able
RﬁﬁIQQﬁ@gﬁﬂgbzwgﬂﬁggiwgﬁnof the base instruction

ength are otherw se defined, utilizing the pre-decode
bits to identify an undef i ned base  ength instruction
woul d require increasing the number of pre- decode bits
SSOCI ted wit he base .instructjon | ength. Thi

echnFE B9 At s RS eR hG HRASBRS 2 Dit nstruction
ﬁre decode bits stored along with every storage

ddeg foon prondachde bitcassomateEmbet. undef i ned i nstructi ons

are rarely encountered, and instructions |onger than
the base |l ength have a rich pre-decode bit encoding
space, addi ng pre-decode bits to identify undefined

b@se TROBholdRTLlua I WNFeid 3R WRARieXPEMNSbYRed 6fARE PR-decode
storage space. SUVMARY [ 0006] According to one or nore

3@&%&&@& §/1tﬂej§0151{ nglf(ﬂl%hg id%ntlﬁeﬁhg a&% V\]%%ﬁrwrm’ymstructlon asa

P ndi cat e a prope I nstruction

ﬁagt go e bi t chodlng space associ ated with that
fRdensd PEWGERN i s ful Iy defined. By altering the

instruction to enulate an instruction of a different

| ength, the pre-decoder may utilize an avail abl e

encodi ng of the pre-decode bits associated with the

dl.f f eAgmocdsem@iphbraiing tornged instru¢tmns idincaemotheoppopegt v.

[ 0007] One enbodi nent relates to a nmethod of

pr e- de€ ddirf@icarcatisSmemetyl DetinginstrptiofEfa 0 fronfmpmopeitdypre-

of a first instruction is identified. The first

i nstructi ofedoge Bltd Bs6Catc@ wEMbagh GisfudRmond
instruction. Pre-decode bits for the second

instr | r r

o B SRR B A0 sl P DR RE et e o
relates to a cessor operative to read instructions
fron1nenor?“”%ﬁeﬁﬁﬁﬁ%ﬁ§§or i ncl udes an instruction

cache nenory storing instructions read from nenory and

pr e- decodeldsntily aprepityaeicdiisg MRtrecdion: i nstructi on. The
processor also includes a pre-decoder interposed

bet ween t hatareinofisst mecudtiva to asilutatict se@ond ashrectidnhe
pre-decoder operative to identify a property of a

first instpeeldt®pic-dlcb& bitd®r fHelsséorldNastrieabh BHat fd@ntify the
enul ate a second instruction; generate pre-decode bits

for the second gﬁ?gﬁ#gfﬂgqh&ggénwggmth&y the property

of the first Ion e pre-decode
bits for the second.in C to t tr
cache.BRlEglﬁﬁgeﬁf *?@ﬁFE#S%ﬁﬁ@% 53@% %ﬂ?én%n$gon
a functional block diagramof a processor. [0010]
Figure 2 is a f EA¥8€1 onal bl ock di agram depi cti ng
mappi ng variable length instructions fromnenory to
the instruction cache. [0011] Figure 3 is a functiona
bl ock di agram depi cti ng mappi ng an undefi ned
instruction frommenory to the instruction cache.
[0012] Figure 4 depicts a nmethod of pre-decoding an

i nstruction, accordlng to one enbodlnent DETAILED

NN NPl N1 7K | ~NNA N L, .



cache |line cannot contain all of the remaining
instructions in the correspondi ng nenory spaces (e.g.,
whodo/18079sd F). The pre-decoder 37 may mark thBCT/US2007/067057

remai nder of the cache line as unused or invalid, or
may sinply insert invalid or undefined pre-decode bits
in the appropriate bit positions. In normal execution,
the processor will trap to softwareupon encountering
t he undefined instruction, and the cache line wl|l
likely be replaced. Utilizing a software exception
handl er to handl e the trap caused by the undefined
st r TBe Pioncwpt fieaigokl waereinthe Ewiingions repskfraie mesipsy are from a
whi ch were not contenplated at the tine a processor,
sarciblalsngth acstrmsoon &0, is fixed in silicon or other
sem conductor material. |If other code happens to
branch into the cache line, it will encounter an
i ncorrect pre-decode and/or not recognize an expected
gpstr Tﬁé bl%@ess&aé}fsdlﬂﬁl fj‘\@h&@fr‘lh[ﬁe iﬂsﬂ'ﬁcﬁo‘-ﬁ cra@lll r8Es a plurality of
p055|b cau3|ng an exceptlon Si nce undeflneJ)

tructlons ount er ed
B RS AP SpE Rl Pl BF et EEE B lardfn. and
the altered undefined i str ction emul atinp
Wﬁerter%me ?fe%mn%f{ By ?é?ﬁé? ity qre ﬁ&oce?edgw%?ach storage
concern. [0023] The nethod di scl osed herein is not
locaiared t o an undefined instruction of the base
instruction length, as described above. In general,
for any instruction property that may commonly be
i ndi cated via pre-decode bits but where the pre-decode

pit emROFieksSPHCEaifiOr3 Wh&RASAO fisth&fbnl dASHd d6iel Mitructions
length is fully defined, the property may be indicated

el i ignbingy in@ﬁ’flﬁ% 39 Hit%e?2%”&%‘5128?%92%%?“%#%" td
re-.decode bift. enc ferent

PRSEG et ngfionny Se-dreSumluly i g WG hch storage

encodi ngs of the four pre-decode bits associated with
I jnstructions in the previous exanple are

defined, but only three or fewer of the four encodi ngs

of the two pre-decode bits associated with 16-bit

instructions are defined. In this case, a particular

P$.opeThy p@leBoBerdiil 1 Nwhérdiatth®Arsdaistrdeddonied liorbit iAstruction

32-bit instruction pre-decode bits may be indicated by

ki w@?&%c@&tﬁtg asldiphddMGhh @n to emulate a 16-bit

I NSt uct and encoding the rel evant property in an

avai | abl e pre-decode bit encoding of the two

pre-decode bits associated with 16-bit instructions

lllél |t glsrﬁe g%geests%ogl of }5( Wﬁg@ﬁnﬁge gqqegééggﬁétgo%r}s 255 b1t 1nstruct10n

gﬁeferablyone t hat does not depend on the instruction
ving foar gropdagedic biss ashecifted withhat the instruction is

undefined, although this is not the only property that

may be so indicated). [0024] Figure 4 depicts a nethod

of pre-decoding an instruction, according to one

e odiTHE PlocedBOdY Aailf Rﬁwhé’reﬁﬂﬁle lof @iRCHR cdDench R SBNMBE Yre-
interface 34 fetches at least a first |nstruct|on from

{i(%%d?ﬁﬂ? 5%0@1@6& Q\Jﬂ‘ﬁ% l?ipgnétr;[(g ?Iﬁ(fengﬁgsot%@ rass%aa'téasﬁe&{ ﬁgtruction

rst rnstruction an property of t

i.ns cti.on | ock 52), such as that the first
?%%féh&ﬂ?@ﬂy‘§~%%%%$Whed The pre-decoder 37 altars
the first instruction to enulate a second instruction
(bl ock 54), such as a second instruction of a
different |l ength. The pre-decoder 37 additionally
generates pre-decode bits for the second instruction
that identify the property of the first instruction
(bl ock 56). That is, one of the avail abl e encodi ngs of

the pre-decode bits associated with the second
|nstruct|on Iength |s aIIocated to the relevant

gy Y 1. . r s o, . Y ~



