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conmpounds having a sulfonanide noiety that are useful

for the treatnent and prevention of Alzheiner's

Di sease and other diseases relating to the deposition

of amyloid protein. In view of the present interest

in the treatnment or prevention of 10

neur odegener ati ve di seases, such as Al zheiner's

Di sease, a WE¢BOES AWM SBLREGASEoINHIBIAORSwul d be

conmpounds for use in such treatnment or prevention.

This invention provides such a contribution. SUMWARY

OF THE | NVENTI §AcKe ADUSID FTHEON\PERYIORS conpounds
that are inhibitors (e. g., ant agom sts) of

gaim@-GEPa0 hseu alistieH AT tshd 3t 3PRRM GiSEIOSeRIPMPORDES RAVING &

M P : ) = '
surhiie SR KA R s B! LeLr R TR g w e ian oLt er
AlzidheeeeDisabhes ahd:otidr disessd sereiatthof todimetdep agitimmpof amyloid

consi sting of unsubstituted aryl, aryl substituted
Prot®int h one or more R5 groups, unsubstituted heteroaryl,

angh HRie b breseHPFRé Ut RCAhBItidateRAt OF pRaVetiBh of

groups; R2 is selected fromthe group consisti ng of
neurqegenerativ Rigpapes,quon-ag Alzbgimer's Disease, a welcome
contr@y‘é%bgﬁﬁ%éﬁe\ﬁgp{@Vyt%egﬁgrpg%%gwq%for use in such treatment or
prevertionl. eneis iy roi@inkybeides slukilcetetdpdiony,

-cycl oal kyl ene-C(O)-Y, -S(O-Y, -alkylene-S(O-Y,

- al kyl ene-cycl oal kyl ene- S(0) -,

- cycl oal kyl ene- agkyiNeARYSOO) FHE INVENTION

- al kyl ene-cycl oal kyl ene- al kyl ene- S(OQ

- cyldli®HIveytien&reyidps vpmpgp@gjs_ﬂq@t O léb'@ﬁp@@gg antagonists) of -
gan?rﬁys%%?&%@émgle the formula I:

(R%)2
R‘H R2
. ()
(R%5) OTTJ (R,
O:?ZO
RT

or a pharmaceutically acceptable salt, solvate and/or ester thereof, wherein:

R' is selected from the group consisting of unsubstituted aryl, aryl
substituted with one or more R® groups, unsubstituted heteroaryl, and heteroary!
substituted with one or more R® groups;

R? is selected from the group consisting of -C(O)-Y, -alkylene-C(0)-Y,
-alkylene-cycloalkylene-C(Q)-Y, -cycloalkylene-alkylene-C(QO)-Y,
-alkylene-cycloalkylene-alkylene-C(O)-Y, -cycloalkylene-C(O)-Y, -S(0)-Y,
-alkylene-S(0)-Y, -alkylene-cycloalkylene-S(O)-Y, -cycloalkylene-alkylene-S(0)-Y,
-alkylene-cycloalkylene-alkylene-S(0)-VY, -cycloalkylene-S(0)-Y, -S(Og)-Y,
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-al kyl ene-S(02) -Y, -al kyl ene-cycl oal kyl ene-S(02) -,
-cycl oal kyl ene- al kyl ene- S(02) - Y,
wo adogphEee- cycl oal kyl ene- al kyl ene- S(02) - Y, andPCT/US2005/011456
-cycl oal kyl ene-S(02)-Y; wherein each of said al kyl ene
or cycloal kyl ene are unsubstituted or optionally
substituted wth one or nore hydroxy groups, wth the
provi so that no hydroxy group is 5 bonded to a carbo
alkweomtwmzw ralkplese-dycibdeyere-8(Qalt- Yurcyatcz@rﬂfyl@&%ﬁlhs@n%s(oz%

Y, %1' Xl%ﬁ%%@%@a&l%’yk%% gﬁéﬁ%e %ﬁ%)gea ’ %r?éo 'S'E@g)ot( Bherein

eachhg sanl akyleOBYrdycloagetdres am mrh1sutlr&%ltwtedgarc:mtlboally:\somtttuted
i, shown attached in f defi nes. a

to which i | ,
WG BRI B, BPepS, Wi (I PR S5t S5 ILEXAHEID 20
bonfkl%o %&drﬂbﬁ%%m%ﬁi@h% an'@adbrﬂdedatb é‘”@@ﬁ‘ur%t@rr?af bonyl

group is_ present in the rlngf shown in fornul'a |: ea

Rsﬁaahdqaﬂsmd%pemmlérﬁ@éeﬁte ©a) tha g@qpr@ms{|${gmggqafoidpalkyl
| R5 is independently
-O- %IEY dq?ﬁ)p&%t Cﬁ%ﬁ&ﬁép%%ns. sting of halo, -CF3, -OH,
15 tlaé kootgty (FOGFSogetbl withite rm@(o@)rhﬂbraatqm to which it is shown

attap(g)céyz gﬁgwkuﬁﬁélz@e%no ?ﬁ%%@@@vl é)r%&)p? -8 C?(}(ﬁg %%556%% that when

m is Bk RELEE Y rreteiearyat ndde orf bSO @NBERTs ¥résent in the ring

selected Tromthe group consisting of -NR6R?,
showx(IRTRj@E2) bNR6R7 (wherein b is an integer of from

2- Q) o AR anc#1 ETsQ%é}aenﬁ‘éﬁ‘tW sl %HQf’drﬁ)ﬂHe gf®up consisting of H

heterocycl oa ary cycl oal kyl",
anchalkelr oar yI aI kyI het er oar yI cycl oal kyl ,

ary ghet e Kk al, k t o - .
t ©rige ’éér%ﬂ%f S\sleu%ﬁ ?glﬂ”éﬂjeyﬂ qug’ “gé{fsy%/tmgs b’ﬁlbt Sty -OH

an@t /Laory! CNUM-% t-greyO a1kl YT @V-&KY 1, -S (DD eyt edC(O)-aryl, .

het e%o?r ylal k subst i tlét ed heter ol\g(ﬁﬁgé cl oal kyl,

C(OUNE(R uaawmeyi\lﬁeﬁe,r Pl gy s#Vbut ed

y I e Py.t he aryl or heteroaryl
E@tgtyqyeﬁé@%r@ égé‘ Ngﬁ"?. mfmeﬂ Fgr yl, %JB t| t uf £d 57
het‘éms\elgbtedsfud)rsmhelgredp apysialiky bf -N@H3L, i- N@Bed (CHz)usNR"R
cl oal bst | ted I
WG BTl TS SR i aa e Seblp R sregat
hetéFddyB@aﬂ{yq)%laﬂé}JI kewy cy@lbawbweltér@taeﬂamym EEthaMchIIlekyl
@ gﬁre substit ?I ﬁ?Lﬁg
arymetef@péclga Wﬂ@d‘ﬂﬁ heﬁﬁf@%ﬂ afyl pUbEEK OIS 4R
' | éMb m
hetgg%ﬂ?l Elggémggd‘%l@ha%@sm&&é a%%loélkyp SRR, |
hete@EZ(rOptkant , ydub sttt ) NR&RbarylcycIoalkyl substltuted arylheterocycloalkyl
and substituted heterocycloalky! alkyl; wherein the aryl or heteroaryl moiety in said
substituted aryl, substituted heteroaryl, substituted arylalky!, substituted
arylcycloalkyl, substituted heteroarylalkyl, substituted heteroarylcycloalkyl,
substituted arylheterocycloalkyl, or substituted heterocycloalky! alkyl groups of
said Y group are substituted with one or more substituents independently
selected from the group consisting of halo, -CFs, —~OH, alkoxy, -OCFs, -CN, -NHs5,
-C(0)0-alkyl, -OC(O)-alkyl, -C(O)O-aryl, -OC(O)-aryl, -C(O)NR°R,
-alkylene-NR°R’, -N(R®)C(O)-alkyl, -N(R%)C(O)-aryl, -N(R®)C(O)-heteroaryl,
-N(R®)C(O)NR°R’, and alkyl; or
Y is selected from the group consisting of:
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- al kyl ene- NR6R7, -N(R6) C(O) -al kyl, -N(R6)C(O) -aryl,

-N(R6) C(O) - heteroaryl, -NR6)C(O NR6R7, and al kyl; or
w2008/08Bbect ed fromthe group consisting of: PCI/WE2005/011456
2005/ 097768 PCT/ US2005/ 011456 (R8)r (RI), (R8)r (R38)r

NY N~/ N/~ N~/ \L~> ~ON, RO (c) (d) (e) , (f)
(R8)r (R8)r Na io) ~N~j~ NSF p (RLOQp | J1 z (g) (h)
NRI1" ()r (1) (R8)r (R8)r R8) r (RlO)p (R8)r ~ NH

NN Me E%M N 2R%, 2- (1)6)§j) (MRNR NRO -N

Q) R6/and / nde y sel ected
f¢l thegou cn|S|ngoj-| al| kyl

ituted wi to 4 hydroRy grou Nyggoalkyl

arylalkyl heterﬁsrylalkyl (R8)r (R8) KN-R ~
N R (a) ; (b) akd heterocytfoalkyl ﬁh the proviso
that if 10 R6 and/or R7 are al kyl substltuted wth 1
to 4 hydroxy groups, none of the hydroxy groups are
bonded to a carbon to which a nitrogen is al so bonded;

R8 |s %_'ependentl y sel ect ed fromthe group consisting
frrc‘\of H | al kyl
N / RTO ;fé\ /( Hg) 2
/\ R1O L _l_z
N /\/ /\/
(h) R®)r (i)
8
(%) o

PO R, S é e
g_NO A\ %"N:j ) §‘N " " )
| e S e
1), , (k) A , (m) ,
2N 2N ‘ |
iLL (n) and‘li (o) -

R® and R are independently selected from the group consisting of H, alkyl,

[
! H

alkyl substituted with 1 to 4 hydroxy groups, cycloalkyl, arylalkyl, heteroarylalkyl,

/“:‘ )f R
O, B
N e L/

() : () , and heterocycloalkyl, with the proviso that if
R® and/or R’ are alkyl substituted with 1 to 4 hydroxy groups, none of the hydroxy
groups are bonded to a carbon to which a nitrogen is also bonded;

R® is independently selected from the group consisting of H, -OH, alkyl,
-O-alkyl, alkyl substituted with 1 to 4 hydroxy groups, and —-C(O)O-alkyl; or if r is
greater than 1 and at least two R® groups are selected from the group consisting
of alkyl, -O-alky!, alky! substituted with 1 to 4 hydroxy groups, and -C(O)O-alkyl,
then the two R® groups, together with the ring carbon atom or atoms to which they
are attached, define a ring;
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-0-al kyl, alkyl substituted with 1 to 4 hydroxy

groups, and -C(0)0-alkyl; or if r is greater than 1
wapasar7beast two R8 groups are sel ected from PEEUSI008MI1456

consi sting 15 of al kyl, -0-alkyl, alkyl substituted

with 1 to 4 hydroxy groups, and -C(O O alkyl, then

the two R8 groups, together with the ring carbon at om

or atonms_to which they are attached, define a %

3 aA0hDBD i 1099 PeBCeT sEouss/ (11 488 raid RORBISIG Of F, alkyl,

BRI £ LS AL IR oD kiRt i

1 tocthfdauyy@roupscdartywllk;yl heta st/ ailkyé d OW0) B- alelt 0 4

alk?/k/g?\r@?@/ {QI% -0l g&l ghggt@’gcﬁ\gﬁ %gxreg_'ar%wggelyﬁf’ groups, heteroaryl
subBYREEH WiHeshavbr th?BGR ‘Uroﬂﬁé %rﬁ@b@mﬂ@@ hehgrioerpanndudstituted
substituted with on unsubst it uted

aryhetlkyleapyd (O @r@lﬁWbt‘(SQi efdkylar §p2? aryl Pand hydroxyalkyl-O-alkyl,

wntr}]ﬁ%k%f o t%@%cﬁ ﬁlkﬁ?’fs al@él?ﬁ%ﬁ}t@"téﬂ it ‘KT%O; B\F/%Jé/’ngr%gﬁs, none

roxy a ovli soO
of ths h@lbil@&y gmhsslareﬂaeddedtm alcarbon tchy\dm@xy rghf@gms s alsméonded;

o A DL SO 205 RODURT LD BR DAL AN

alkgel ected fromthe group consisting of H and 10 al kyI
R11 i.s selected fromthe group consisting o

cubRt s gelapied yom thee@r@fa@aqqn&stlagkcgflary C%P%tgwaﬁy aryl,

| A | |
ne LT K SEXRHE £ D SRR B i
hetardemxlyad:lbylkyl @mydﬁetenmmm@yleal&saxyalkyl sw%@ttme@tweloaryl

%z%){)?gﬁ E%u% QWEEO%R/&?Q@E}%{% %@étrtutﬁkﬂ%ﬁéfo‘éﬁ'ﬁglkyl and

sub%ﬁ%tb@%@?lﬂét@?b@@lbankyl wherath nhé beyl ar Wet@rbanequmy\lsald
substi t ut ed h t eroa

SUGRE IOPte CBis PR L EaUTY Py bl DR Diord ealkdgeubstiuted
hetgféaﬁ’gl%g{yl&lﬁd‘é’ubstﬁun@d lﬁbtér% oé{kyﬂch‘%ta‘?d eeygtan ky!

group 1s bstitu one Or nore
sukmtnhﬁedtthifnose |onmcper&w@ﬁtmuyen@ln@@p@ddmﬂmﬁs@lﬁ@te@rf@@@ the group

conwg of&% ?JH %f%gﬁpéﬂéfﬁx)f\”& ﬁégo %%I][
R%IRCI?KO?{O G-@hﬂ) N&@@) arya|-RYORNBERRE By lens-NR°R’,
el luamp

Se' Rﬂﬂ @Ci;ef SQBY flogn %@gﬂ%@%&isﬁtin@%fqﬂ érﬂkgabiwl andaéwll

aryl substituted Wth one or 'nore substituents
suba’mdﬁpérvdﬁhohg 0s e et stiLema ﬁ@e@eadpntlwéﬁ@pad figmdhe group

cor\%t%&gdgf%:%o C%I, @}#O&Woxy, (EEGF &N N 0)0O-alkyl,
-OC(O)-alkyl, C(O)O aryl, -OC(O)-aryl, -C(O)NR °R’, alkylene NR®R’,
-N(R®)C(O)-alkyl, -N(R®C(O)-aryl, -N(R%)C(0)-heteroaryl, and -N(R®)C(O)NR°R’;

m is an integer of from 0 to 3, and if m is greater than 1, the m moieties
can be the same or different from one another;

n is an integer of from 0 to 3, and if n is greater than 1, the n moieties can
be the same or different from one another;

o is an integer of from 0 to 3, and if o is greater than 1, the o moieties can
be the same or different from one another;

with the proviso that m+n+ois 1, 2, 3 or 4;
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25 -0C(O-al kyl, -C(0)0-aryl, -0OC(0)-aryl, -C(O NR6R7,
-al kyl ene- NR6R7, -N(R6)C(0)-al kyl, -N(R6)C(0)-aryl,

WO M{OROITT6LO) - het eroaryl, and - N(R6) C(O) NROR7; PCT/BSEN5/011456
integer of fromO to 3, and if mis greater than 1,
the mnoieties can be the sane or different from one
another; nis an integer of fromO to 3, and if nis

greater than 1, the n noieties can 30 be the sanme or
di fF Branintegmaidrmdhist heand 6 piis capetehiggel . b1 b reRipies can

be tp% %}m@%qi differBni ﬁ?%rent%f)rmn 1, the o noieties can

sane or d onl one another; with the
pr aVis 20 inteaer oh #noro Oite 41 and, if B|scgre4‘;er than W)the r moieties can be
i 2005/ 095&68 PCT/ US2005/ 0%1456 p is an integer of from
e&aA 4 QLT YN UGRRANER than 1, the p noieties can

be ¢ l%earﬁm’l@%&fofdrdrﬁ@m ér{cPﬁnsQQ@r@eﬂQt frean 1 rthieSs Adieties can
integer of from0 to 4, and if ris greaterthan 1,

be th%samﬁ@r&dff%f§nbﬁﬁ%@netaﬁ@”‘@én%ﬂ%r di fferent from one
anoj éeleﬁte@f?&nqrﬂe'g%ﬁ;g%n%tl %BfTh etré’cy?bloé} éubsqntut%d

grea etles
hetdrcfdyeioamyl f-Notn el (akgl), hek(amwmwmmn eebb@ﬂlefdi s thensarhe or

dlff%@@pgﬁﬂ"@%@tﬁkyﬁ Nt M@ Pk BRIt
NS IS s St ),
aN(y a@hkyosuhﬁéme@%rpemd%%bmwﬁk t tmiﬁ(f%% 1SE9PYC Sk
m( @&éﬁo‘e&éﬂbﬁ@gm @v&y) bs'ﬂ(ﬁb!ﬂ)ﬂekér%&%lb&!k)ﬁ

terocyc substl

-Nl-Hw(@temroasﬁdehl RiyA( $ubstpth(eéjl h@ebc(alﬁalkyélb ow-dﬂaﬂgqleqw jcycloalkyl),

AR PTG P RAgh RIS bt dowsloaliyn )

- 2N'g'|%%él\l|k)ﬁé@é1@sdbsmmtedldy¢lo)ail(kl MHHadIKWEB@Qhé’@ln@@}olctajk;d}j o

- H%{@Iq&g {s_u%qs;gwé&ge{@)gg Ip¥| |§dnﬁ9%y%ﬁ@%’@ hg}erocycloalky!
mpae} @%ﬁ@ én{ﬂk@l‘f&ée%&é%kglbhpky benza- fused heterocycloalkyl,

substituted het ero cl oal
subsﬂ@aemhe)nzaﬁuw@hete(rhey@oaﬂ&xylc l-batmyN)(hydroxyalkyl)z, wherein each

A R G
hetbedc@/bma)ﬂqll ahldeyitutedt, a@ni;ﬁ&ﬂ&@tgrﬂ?@f@ﬂ@l&nowmgmup Zis

sugﬁj%tpgtvwﬁgn%%pggpksw%sn%q indgpPepcently éelected Hromstﬁe group
coﬁtﬁ%tﬁgﬁﬁ?&k;ﬂaléb‘il alk%SdPSIOGGG e@\kW YOC(OV-afuRsiHL Ukedalkyl), -
N(alkyl)z Wher)éln each a?{(yl is t%e same or dlfferent -NHC(O)-alkyl, -N(alky)C(O)-
alkyl, -NHC(O)-aryl, -N(alky)C(O)-aryl, -C(O)-alkyl, -C(O)-aryl, -C(O)NHz, -
C(O)NH(alkyl), -C(O)N(alkyl)z wherein each alkyl is the same or different, -C(O)O-
alkyl, -alkylene-C(Q)0-alkyl, piperidinyl, pyrrolidinyi, aryl, heteroaryl, and -O-
CH,CH,-O- wherein both oxygen atoms are bound to the same carbon atom, and
provided that the aryl and heteroaryl moieties of said Z group are not substituted
with said -O-CH.CH_-O- group.

This invention also provides a pharmaceutical composition comprising an
effective amount of one or more compounds of formula | and at least one

pharmaceutically acceptable carrier.
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substituted with one or nore substituents
i ndependently selected fromthe group consisting of
wa@bkdoplo9776€0H, al koxy, -0OC(O) -al kyl, -0OC(O) - aryl PCENs05/011456

-NH(al kyl), - N(alkyl)2 wherein each alkyl is the sane

or different, -NHC(O -al kyl, -N(alkyl)C(O- alkyl,

-NHC(O)-aryl, -N(alkyl)C(O-aryl, -C(O -alkyl,

- C(_l_O)_- aryl, - CSO) NH2, 25 C(O) NH(al kyl),

- C(Iy{reryiry 2lstheicyidescadtetAPRYPr iNSIkitng gamengsecretase

[ fF s - I e ;

confirstfd SRmyns Db e 08 ompELbal S foctie) ampuntof
one@2Gbze Gomploends f barbtulax ygerpateotin ased bbiradirment he

sane_.car bon at and rovi ded that .the aryl and

et BB A Raiecd BB sieLa i B8 co et d i R
neufdsddridibfe debBes .@bﬁhp-ri@rr@r;mi&eri.@@ eureffeiivahi.s.,

invention also provides a pharnaceutical conposition
there@rpticalingTestives Mt wé CaRRINTO 6 CRRBOBRCHEF Brmula | o a

- 0 la | and at |east one
pat'%ﬁg}r?‘nﬂ%%ﬁ??@g%m%mept able carrier. -5 WD 2005/ 097768

PCTTHIS20.@51ti0h &b provides & mvethbt @l irtibidingrtbe idgessiion of

thod f.or, inhibiti a -secretase conpriSi , .
amifain wose Brieiey sviord BeBWERIT B SR bk Bgioal tssue
(e.cef fhechiaie)corimigig abimisisRreg méﬁe@ﬁ@ﬁ.@ndﬁedpefugbaw a

| to a patient in need of treatnment. This inventian
effegltiye) PMEKNEEEORE REIMTE COIMRIWMS Pig OFREIl torfpPatient In need of
tredifidpdegenerative di seases conprising administering an

efrective (Le., therapeutically effective) anount of

oneT s imuardicoaipopraddes afoethopof trasding Alpagimaits dipease

corfgfah e TR g Rl G R g BPaRLRYr R dmount o

 onePEOIRIrd cotnmbundany feintuibetta apsattesit i) nead obtreatmanbund

neurol ogical tissue 10 (e.g., the brain) conprising
adm ni stering an effective (i.e:, therapeutically

ef  ect] ve) pRTMNE pPESREIPTION SFORMBINIENTIDN O il 2
al slo quesinbeslimentetieprasint irveniing PAbVites Aercampdwedesef
[ ,nistering an effective (i.e.,

forr%ﬁg)l;bélqu%gﬁs%g P¥8ctive) anount of 15 one or nore

conpossiBe PEmbotME® ditthe @opfidwenls dffomeeid.|, BF is
treatnment. DETA|LED DESCRI PTION OF THE | NVENTI ON I n

-(Cofe2)afyRNaren®) Yt he present invention provides for
L(CSPIRANERe QB -Co)cycloalkylene-(Co-Ce)alkylene-C(O)-Y,
-(Co-C12)alkylene-S(0)-Y,
-(Co-Cs)alkylene-(Cs-Cs)cycloalkylene-(Co-Ce)alkylene-S(0)-Y,
-(Co-C1o)alkylene-S(Oy) -Y, or
-(Co-Cg)alkylene-(Cs-Cg)cycloalkylene-(Co-Cs)alkylene-S(O)z-Y.

In another embodiment of the compounds of formula |, R?is
-(C3-Cs)cycloalkylene-C(O)-Y.

In another embodiment of the compounds of formula |, R? is
-cyclopropylene-C(O)-Y.

In another embodiment of the compounds of formula |, R? is
-(C3-Cs)cycloalkylene-(Co-Cs)alkylene-C(O)-Y.



formula |, as described above. 20 In another
enbodi nent of the conpounds of fornmula I, R2 is
WO ¢@s/oeray al kyl ene- C(O) -, PCT/US2005/011456

- (Co- C6) al kyl ene- ( C3- C6) cycl oal kyl ene- ( Co- C6) al kyl ene-
C(O-Y, -(Co-C12)alkylene-S(O)-Y,

- (Co- C6) al kyl ene- (C3- C6) cycl oal kyl ene- (Cc C6) al kyl ene-
S(O-Y, 25 -(Cc-Cl12)al kyl ene-S(02)

_( 00-206}he e Nepdin{aTs mm@pamumgmﬁéolmadbﬁaww ene-

-(CeRgE el s COEBT IR ne- (O oy 11

andhlwlotmrtmﬂbﬁm’nﬁerufoftthecommumuddsafcﬁcbmﬁtdarmRéisl R2

is 30 -cy 13’ ylene-C(O-Y. In another enbodi nent
-CV%PpWéleé@ré of formula I, R is
5 - ( GR-FRM A RBb K Eftest (k8 TEMpYUkb &1 €0 B Ok YR® s 6 VO

2005/ 097768 PCT/ US2005/ 01145 I n anot her enbodi nent
-cy@apme/leﬂa«@bhﬁ@b‘é @O Br nul al, R2 is

MG 855%’1&%%& %ﬂ? g

ﬁ)?-iY. I n
ano her errb Irment of t e co oun formu ? R2
(Cg -£5) oyckoe]ltqﬂnm&l(@ge\(cm C(O-Y. 5 In anot her

f ds of f
CCyBiespiamAeRed et ep eprpourf BB TeRE i men
10 Cyggpﬁd%&@g oL, of formula I, R2is
)cycl oal kyl ene- S(02) - Y. I'n anather eln’%edl ment

of Inreewqimrp@nﬁaglr@@ntf@rt IcRmMpoyRsis;q forpula
C%o@/ﬁ?g %@E?gc @O)?a)lkﬁe%@ (@ppther embodi nent of the
(oambqrcémabuyhe«mteof(t@eoommu(ws@féosoolz)I R%is 1 n

er e f the conpounds of formula I, R2
’Cyagpro r@?‘gﬁ@; YDCHZ S(02)-Y. 15 In anot her
15 e”blfhobr{mﬁér@ﬁwbbbﬁn@@mqmdﬁnqjodmfsmﬂfarmuIa\f Vsis:
OH
(\N/\/
‘??/N\) :

In another embodiment of the compounds of formula I, Y is:

e

In another embodiment of the compounds of formula [, Y is:

In another embodiment of the compounds of formula |, Y is:

g

In another embodiment of the compounds of formula |, Y is:

20
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N/~/OH N In another enbodi nent of the conpounds of

formula I, Yis: N In another enbodi nent of the
weompoertes of formula I, Yis: N 20 I n anot hB€T/US2005/011456

enbodi nent of the conmpounds of formula I, Yis: OH

I n anot her enbodi nent of the conmpounds of formula I, Y

is: -7 WD 2005/097768 PCT/ US2005/011456 N CH. In

anot her enbodi nent of the conpounds of formula I, Y

is: NO In another enbodi t\of the conpounds of
formula I, Y is: HICN--~OH/,NJ 5 In another

enbodi nent of the conpouhds@of formula I, Y is: H3C
NH N I n another enbodi nent dgrhe conpounds of
formula I, Yis: H3C- N 3 ~ N10 1In ano&(l“?r..
enboanather estbedieesbepBimeemepunds Rifmulay Y &

0N
‘?7/@.

In another embodiment of the compounds of formula |, Y is:
ch%_(\N/\/OH
%/N\)
In another embodiment of the compounds of formula 1, Y is:
HSCV"(\NH
%/N\)

In another embodiment of the compounds of formula Y is:

HSC%}/\N/CHS
“&P/N\) ‘

rl, ~

In another embodiment of the compounds of formula |, Y is:
&
O&‘N\)
’e

In another embodiment of the compounds of formula |, Y is:
~CHa

o
0O
o

In another embodiment of the compounds of formula |, Y Is:

OH
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, N I n anot her enbodi nent of the conmpounds of fornula
I, Yis: 0~ CH3 O OH N In another enbodi nent of the

weorpoertes of formula I, Y is: -8 WO 2005/ 097F@BUS2005/011456

PCT/ US2005/ 011456 OH N N I n anot her enbodi nent of
t he compounds of formula I, Yis: OH c¢czZ?" OH In
anot her enbodi nent of the conpounds of formula I, Y
is: 0\, NIn anot her errbodl nment of the corrpounds of

formula I, Y is: anot her enbodi ment of the
conpounds of fornula I |s 10 I n anot her
enbodi nent of the conpoun EHU|2 , Yis: OH

, N I n anot her enbodlnen t e C odnds of formul a
I, Y is: HN N

In another embodiment of the compounds of formula I, Y is:
CH

%f/N OH

In another embodiment of the compounds of formula |, Y is:

“&;‘N

In another embodiment of the compounds of formula |, Y is:
OH

IS

In another embodiment of the compounds of formula 1, Y is:

0y

In another embodiment of the compounds of formula |, Y is:

A

In another embodiment of the compounds of formula |, Y is:
HN

H;N

In another embodiment of the compounds of formula I, Y is:



I n anot her enbodi nent of the conpounds of forrmula I, Y

is: -9 WD 2005/097768 PCT/ US2005/011456 H In anot her
weedsapImesit of the conpounds of fornula I, Y iBCT/UBR00§A011456

I n anot her enbodi nent of the conpounds of formula I, Y

is: NN-\CH N In another enbodi nent of the conpounds

of formulal, Yis: N~CH \.IN In another enbodi nent

of the conmpounds of formula I, Yis: NX,' OHN 10 In

anot her enbodi ment of the c ds\of formula I, Yis
-N(CH2CH2OH) 2. I n anot her, erbodi|nme of the conpounds
of formula |, R2Zis -(Co<L ene-C(O) -,

- (Co- C6) al kyl ene- ( C3- C6) cyc4 oal kyl ene- ( Co- C6) al kyl ene-

c9Q-Y, 15 Cl12) | ene-S(Q) -Y, .

-( %Wbﬁrmég@ %GE%§@WU&$%@I§Q'W§(I:6YAF'WI ene-

S(O-Y, -(Co-C12) aI kyl en Y, or

- (Co- C6) al kyl ene- ( C3- C6) clycl oal kyljene- ( Co- C6) al kyl ene-

S(02)-Y and Y is selectedN f

of: -10 WD 2005/ 097768 'RCT/

.58 (R8)r (R8) (R8)r ~/ N
In another embodiment of the compounds of formula |, Y is:

N \_—OH
o

In another embodiment of the compounds of formula I, Y is:

o

In another embodiment of the compounds of formula |, Y is:

N></OH
e

10 In another embodiment of the compounds of formula 1, Y is
-N(CH2CH,0H)z.

In another embodiment of the compounds of formula |, R? is
-(Co-Crz)alkylene-C(O)-Y,
-(Co-Ce)alkylene-(Cs-Cs)cycloalkylene-(Co-Ces)alkylene-C(O)-Y,

15 -(Co-C1o)alkylene-S(0)-Y,
-(
-

e group consisting
005/ 011456 ,5 (R8)r

Co-Cs)alkylene-(Cs-Cg)cycloalkylene-(Co-Cs)alkylene-S(O)-Y,

Co-Ciz)alkylene-S(Oy)-Y, or
-(Co-Cs)alkylene-(Ca-Cs)cycloalkylene-(Co-Cs)alkylene-S(Oz)-Y and Y is selected
from the group consisting of:

-10 -



N~ N(RIWO)P ~/" /1 om NRe N (c) (d) (f) (9)

(R8)r (R8)r -/-/-\H, NNRO NRO NN ~N- and 2-4 2-4
w@ kgos0m76§ n) (o) I n anot her enbodi nrent of t hePCT/US2005/011456

conmpounds of fornmula I, R2 is: N N In another

enbodi nent of the conmpounds of formula I, R2 is: ,o.

~~Yo | n another enbodi nent of the conpounds of

formula I, R2 is N OH 0 10 In another nbodlngnt of
the conpoun s of nula I, ds: NN In dﬁdﬁher
Senbodj, fREnt ds o Pbrnula I i -11
05/ 0 /USZ 6 N OH SIn @andt her (R
ogh ment of the conp un s of formula I, =g NN’Q/
nother enb nent of t ﬂp@unds of fornuIaLL\/]
() ’ (9)

(Re)r (R8)r

/“/‘\ /-—/ N @N’Rg @N,Rg
% N\—Z\J‘é‘) 24 é—N\—_><@> o4 ‘TL(LN . ano %LE:LN
(1) (m) (n) (0)

In another embodiment of the compounds of formula |, R? is:
OH
(\N/\/
5535 N\)
: XY

In another embodiment of the compounds of formula |, R? is;

fmr@

In another embodiment of the compounds of formula |, R? is:

e e

10 In another embodiment of the compounds of formula |, R? is:

9
fn T

In another embodiment of the compounds of formula |, R? is:

=19 -
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ri-"~ 0 N O In another enbodi nent of the conpounds of

formula |, RRis: OH ~~~NO In another enbodi nent
wo@ooslog776ompounds of fornmula I, R2 is: HN N BCW0S1005/011456
anot her enbodi nent of the conpounds of formula I, R2

is: H O In another enbodi nent of the conmpounds of
formula 1, RR is: CO HO In another enbodi nent of

t he conpounds of forrmula I, R2 is: -12 WO 2005/097768
PCT/ US2005/ 011456 "\, OH N/ O \n another enbodi nent
of the conpounds oiﬁfbﬁor la IN isi: NOAN O 1In
anot her enbodi nent” o he npoghds of formula I, R2

0
is: NX,1 NOH~ N O
OoH .

In another embodiment of the compounds of formula I, R?is:

p A
Y
In another embodiment of the compounds of formula |, R? is:
(\o
S
.

In another embodiment of the compounds of formula |, R? is:
OH

_,-.fm@l

In another embodiment of the compounds of formula |, R is:
HN

XY

In another embodiment of the compounds of formula |, R? is:
B
TN
X7
0 .

In another embodiment of the compounds of formula |, R? is:

In another embodiment of the compounds of formula I, R? is:

- 12 -
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5 0 In another enbodi ment of the conpounds of formula
I, RRis: OH N In another enbodi nent of the conpounds

wotookoosrTgd a |, R2 is: N 10 In another enbodi PENUSZTINS/011456

the conpounds of formula I, R2is: Na N In another

enbodi nent of the conpounds of formula I, R2 is: -13

WD 2005/ 097768 PCT/ US2005/ 011456 N I n anot her

enbodi ment of the conpounds of fornula I, RRis: O

CH3 N N CH an ther e n||-- %he conpounds of
8 her enbodi nment

formula I, R2|s I n™a
of the corrpounds for I R2is: CH3 NNH In
anot her enbodi nent the corrpounds of formula |, R2
isi Co NOH 10

In another embodiment of the compounds of formula |, R? is:

%N/\/OH

%N\)
0

In another embodiment of the compounds of formula |, R? is:

S
f’imh

In another embodiment of the compounds of formula |, R? is:

o 5

In another embodiment of the compounds of formula |, R? is:

K

In another embodiment of the compounds of formula |, R% s
0
’ ZSK@
)

In another embodiment of the compounds of formula |, R is:

-13 -
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I n anot her enbodi nent of the conpounds of formula I,
R2 is: Co N In another enbodi nent of the conpounds

wotookosred a |, R2 is: /OH N OH -14 WO 2005/ 0PF1682005/011456

PCT/ US2005/ 011456 | n anot her enbodi nent of the
conmpounds of formula I, RZis: 0 O \CH3 NOH In

anot her enbodi nent of the conpounds of formula |, R2
is: OHNO. 5 In another enbodi nent of the conpounds
of formula I, R2 is: N OH |In another enbodi nment

of the conpounds ~ R2 is: S /NOH L/~ 02

r
I n anot her enbodi ne of Qe/corrpounds of formula I,
R2 is: /CH3 ~NS 10 Q2 N

\/\OH.

In another embodiment of the compounds of formula |, R%is:

ﬁyé .

OH.
In another embodiment of the compounds of formula |, R?is:

2. 90N

In another embodiment of the compounds of formula |, R? is:

CH
KA
K
K/NH
In another embodiment of the compounds of formula |, R?is:

Ege

In another embodiment of the compounds of formula |, R? is:
f o)
ﬁ@

In another embodiment of the compounds of formula I, R is;
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I n anot her enbodi nent of the conpounds of formula I,
R2is: N S 02 OH In another enbodi nent of the

weompoertes of formula I, R2 is: -15 WO 2005/ OBZ7682005/011456

PCT/ US2005/ 011456 /OH N N S 02 In another

enbodi nent of the conmpounds of fornmula |, R2Zis: r'~ 0
NN S, 02 In another enbodi nent of the conpounds of
formula |, RRis: N SAN 5 ~02 |In another enbodi nent
of In heothemeotraiment pbihautempourgs pEforoyaNLNR™ §: I n
anot her enbodi rent of the co ourbds of formula I, R2

i S: OH OH~ N
<

OH

In another embodiment of the compounds of formula |, R? is:
OH
@]
’ XK§
O

In another embodiment of the compounds of formula I, R is:

In another embodiment of the compounds of formula |, R? is:
NQ"""OH
K
Oz
In another embodiment of the compounds of formula |, R? is:
CH
{/\N/ 3
-y
Dig
Oz
In another embodiment of the compounds of formula |, R is:
N
Di Q
Oz
OH.
In another embodiment of the compounds of formula |, R? is:

-15 -
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S 0 10 In another enbodi nent of the conpounds of
formulal, RRis: OH ~ NO HO In another enbodi nent

wo@toosier7eéonpounds of fornmula I, R2 is: -16 WO PCT/US2005/011456

2005/ 097768 PCT/ US2005/ 011456 OMe OH N In another
enbodi nent of the conpounds of formula I, R2 is: OCH
CH N O In another errbodi ment of the conpounds of

formula |, R2 is - ( Co- ClZ)aIkerne-%O)-Y,
- (Co- C6) aI kyI ene- (C3 Co6) cy - C6) al kyl ene-

cqoO-vY, - C12) al kyl ener S( O

- (Co- C6) al kyI egg-z é(ggl/Lyl ene- ( Co- C6) al kyl ene-
S(O-Y, - %;Iééne- 2)-Y, or 10

- (Co- Co) al kyI ene- éycl oaI kyI ene- ( Co- 06) al kyI ene-

S(O2)-Y: Yis C N*/OH H3
NJ IINanoyhan—e/mwdlmemof jhe Qormownmﬂf jormulgl 'SOH OH

OHOHNNNN--Z N NO K\O
W
U
K%
Oz

In another embodiment of the compounds of formula |, R? is:

9
AT
Zf\oz
In another embodiment of the compounds of formula |, R? is:
9
OH
0
In another embodiment of the compounds of formula |, R? is:

In another embodiment of the compounds of formula |, R? is:
OH
SN
0
HO/

In another embodiment of the compounds of formula |, R?is:

-16 -
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10

15

-OH |V, NN-\, OH 15 or -N(CH2CH20H) 2; each R3 of
(R3)2 is independently selected fromthe group
wa@omsiostresig of H, -OH, -(Cl-C6)al kyl, -O (Cl-26i/abiog$/p11456
-N(R) 2, -(Cl-C6)acyl, and -(Cr-Cl3)aroyl; -17 WO
2005/ 097768 PCT/ US2005/ 011456 each R3A and R3B is
i ndependently selected fromthe group consisting of H
and -(Cl-C6)alkyl; R3 is mdependgp/‘tly sel ected from
the group consisting of halo, -Q °CF3, and
-0 (Cl-Co)al kyl; 5 R11 i 9+Hsel &gt enviromt he group
consi sting of -(CG-C ) aryl , it\uted
-(C6-C12)aryl, -(Co6 |, and substituted
-(C6-C12) heter oaryl, rei sai d substituted
-(C6-C12)aryl and substltutoed -(C6-C12) heteroaryl are
SUtPﬁtahbH{e?%m%cﬁlméPﬁ%f @e BEMPONANS of {6l 1 ORE isor
1- C6) al kyl groups; mis O or 31—'; 10 ni soorl and
oi sOorl In yet anot her enbodi jest of the conpounds
of formula |, R2 is selected f group consi sting
of -(Co-C12)al kyl ene-sé(o Y apd
- (Co- C6) al kyl ene- ( 0a | ene- ( Co- C6) al kyl ene-
C(0)-Y; 15 Yis sele d f om the group consisting
of: R8 (Ra)r (R8)~ 5" N ON-S N~ /N(RlO)g ~N, RO
N (lﬁ)aanaer(ér%b&@&ner(tM?hé\“?@rrﬂé‘@@mdsNG%MQW iZ N and
ZK é@ each R3 of (R3)2 is |ndependently
(Ccs@h:é@ é@neﬁé )t}ﬁe group consisting of H -

<c%§;%@?elc@3 creycgjfbg%krv@%@ ()b anNED-3 o).(yCl Cs) acyl
-(Co-C12)alkylene-S(0O)-Y,
-(Co-Ca)alkylene-(Ca-Cs)cycloalkylene-(Co-Ce)alkylene-S(0)-Y,

-(

-(

Co-Ciz)alkylene-S(0y)-Y, or
Co-Cs)alkylene-(Cs-Cs)cycloalkylene-(Co-Cs)alkylene-S(Oz)-Y;

Y is:
N/\/OH HsC N/\/OH HGCA’}/\NH K\N/CHa
‘%/@ ‘7?:1]/\\) | ‘??/N\) | ‘??/N\) |

N@/N “\_-OH
. o S—N(CH;CH,OH)z.

each R°® of (R®); is independently selected from the group consisting of H,

-OH, -(C4-Cs)alkyl, -O-(C1-Cs)alkyl, -N(R%), -(Cs-Cs)acyl, and -(C7-C+g)aroyl;

-17 -
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15

20

25

20 (R3)2 together with the ring carbon to which it is

shown attached in formula I defines a carbonyl group,
wWowaok/0911e8 provi so that when mis an integer grREr/E82005/011456

than 1, at nost one carbonyl group is present in the

ring showmn in formula |I; each R3A and R3B is

i ndependently selected fromthe group consisting of H

and (Cl 06) al ké 25 R5 is independently selected from

t heagln aminBl Sisiingendeatly selayted fropsihe grup consisting of H

dR@ 8)8@&' kyl; -18 WD 2005/097768 PCT/ US2005/ 011456
an ’pendent |y selected fromthe group consisting

OfF’F'lst'épeﬂ(d@htIg@)a@cked from@heQiroGB)ainsigting of halo, -OH, -CFs,

Cl- C6) al kyI tituted with a hydroxy group, and -
ande&a)( &¥yal kyl, with the proviso that if R8 is -COH

or @sg@ b SHBSH b bSAsisth Bt ACWTLRYY, UBKRLIG

I s 1 ndependently ected fromth 8r oup” consi sting

(Ced'r:12$-aryal K3d-C1Aheterogrg -206) susjifuted bet4-C ) Betelparny!, avheréin

sa|d_%/%§?)éét)e§|-w$0§g\é}”8§y{1i 5?5@@) \ﬁ\}ﬂ#ﬁ@a‘q}%}%ﬁetgﬁodlzl are substituted

withhetel exshage Giao,i-SFaoR0ed of e Ca(C£asjadky | graupsshi ch I s
al so bonded to a nitrogen atom Rl11l is selected from
théngsr 196 consi sting of (C6-Cl2)aryl, substituted 10

Qk?%,aﬁ Yhnd (C6- C12) het eroaryl , and substitut ed
(%H Cl2) heteroaryl, wherein said substituted

(C&-ice2paiyl and subst i t ut ed (C6-Cl2) heteroaryl are

Su?hc’éf %@?ﬁe‘ﬁ”e%oﬁﬁ%n%&%@orﬂ?b@mds@f riUli, ¥ is selected

-0 ( I's selected fromthe group
from%gsdumgommsﬂnm efr{Q@y@@)alleene CiO)s andr 1; 15
| sO0o0

t her ment of

(Crhe? ﬁ%%g%% }CVF[S’PM %/‘?q?@% yu%%ﬁg@wut ed aryl
or \AlsydelsetRetitdritiRg %&mc@m@sm gpre R5 groups. In yet

anot her enbodi nent of the corrpounds 0 forrru a I, RL

|s phenyl 20 I ngeet an ther od| nt ofl he
conpo Ia I, enyl \ t ut ed V\40th
e" r rmr ups noth r ﬁ@\mnt o
npounds @orrm a I |s pheny KJ

fv @* 3
S—N(CHzCHZOH): | Z‘L and ‘712‘

(

each R® of (R%); is independently selected from the group consisting of H,
-OH, -(C4-Cs)alkyl, -O-(C4-Cs)alkyl, -N(R®),, -(C-Cs)acyl, and -(C,-C+gz)aroyl; or

(R®); together with the ring carbon to which it is shown attached in formula |
defines a carbonyl group, with the proviso that when m is an integer greater than
1, at most one carbonyl group is present in the ring shown in formula ;

each R** and R% is independently selected from the group consisting of H
and (C+-Cg)alkyl;

R’ is independently selected from the group consisting of halo, -OH, -CFs,
and —0O-(C+-Cg)alkyl;

-18 -
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30

substituted with one or nore halo atons. In yet

anot her enbodi nent of the conpounds of fornmula |, Rl
w0 g005l0e7798 25 substituted with one hal o at om PCTUSEN5/011456
anot her enbodi nent of the conpounds of formula I, Rl

I's phenyl substituted with chloro (e.qg.,
p- chl orophenyl). I n yet another enbodi nent of the
co ounds of formula |, RL is wunsubstituted

hetRtisangepgrelagtly sejectas fromyha giapl congjstingagh/i, -OH,

R ISR R oo -

C(EOMUBHRIKA, it the prdvisdRhait # R'G6GOH or -(C4-Cs)alky! substituted

al kyl ene-C(O -Y, -(C3-C6)cycloal kyl ene-C(O) -,
with ég 22/ @97768 PCT/ US2005/ 011456

(Cﬁ%@%&a&érﬂﬁrﬁwls@@cté@%&@m Eyd@@or%@ C%(of ar alkyl and
) al kyl ene- C3- C6) cycl oal Kyl ene- ( | ene-
Ce%@)aﬂwl suhstyéteobwdh Wefﬂycéﬁﬁb@rmtw%\‘Th@l‘@%@@dﬁ@hkﬂﬁ df

) Cf?@%@)sg% oa%cﬁwftengﬁxf@)(% aﬁﬁ @W@(&%p tsgfcinded toa

carb@m adorotigeh MIelcjmm‘ldegcliboaghleilogenmumnds of Yf ormul a I,
cyc e a ene- - ,

T SRR P £ SRl e Ot oL

(Cs t(t‘ﬁ?ér?l”@@é’-@é)h@felbﬁ rﬂj éubsﬁ@uﬂe@ (Ce-Cm)heteroaryl wherein said

cycl opr opyl ene- CH2- 0O - cyclopropyle e-

SUQSétUtaﬁ é@br&w z)éﬁ%@didn%mﬁlbﬂetj K@B&jﬁ%’@ﬁf CEER §HF?§1”HtE}C! with

ond Vs Pk SFi, PEhE! ST Sy e Rds:

- ( B leyelddadkythegeo(iICto stk pf beiersiOjeatkylor
-(Cl O%) aI 'yl ene- (C3- C6) cycl oal kyl ene- (Cl1- C6) al kyl ene-
S n'yet anot her enbodi nent of the conpounds of

for,mg @OH BRdis -(C3-C6)cycl oal kyl ene- §( O) Y or
- (C3-Co) cycl oal kyl ene- ( Cl1- C6) al kyl ene- S(O) - 15 In
yetoﬁn%tolﬁér enbodi nent of the conpounds of for mul a |,

l'nlsyet%% r?é%fé?ﬂgl(a ;Jr‘?%r(tg’r@%é 'uﬁﬁ@ oPkSMfa9r R is

- cycl’opropyl ene- I'n yet er errbodl ment of
unsummﬂe@amywx aof| Substitltad withReng sr more R groups.

B o s I s e ]
: IRZyét?arroﬁééﬁér?q’bodlmem of the compounds of formula I, R" is phenyl
substituted with one or more R® groups.

In yet another embodiment of the compounds of formula |, R' is phenyl
substituted with one or more halo atoms.

In yet another embodiment of the compounds of formula |, R' is phenyl
substituted with one halo atom.

In yet another embodiment of the compounds of formula |, R' is phenyl
substituted with chloro (e.g., p-chlorophenyl).

In yet another embodiment of the compounds of formula |, R'is
unsubstituted heteroaryl (e.g., pyridyl, pyrimidyl, pyridazyl, pyrazyl) or heteroaryl
substituted with one or more R°® groups.

In yet another embodiment of the compounds of formula |, R?is -C(Q)Y,
-(C4-Ce)alkylene-C(O)-Y, -(Cs-Cs)cycloalkylene-C(O)-Y,
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0 -(Cl-Co)al kyl ene-S(02) -,
-(C3-C6) cycl oal kyl ene-S(02) -,
wo e@3/0eEpeycl oal kyl ene- ( Cl- C6) al kyl ene- S( 02) - YPCDUS2005/011456
- (C1- Co6) al kyl ene- ( C3- C6) cycl oal kyl ene- ( C1- C6) al kyl ene-
S(02)-Y. In yet another enbodi nent of the conpounds of
formula l, R is -(C3-C6)cycloal kyl ene-S(02)-Y or
- (C3-C6) cycl oal kyl ene- (Cl1-Ca) al kyl ene-S(02)-Y. 25 In
~(Cayd) o\ kgeneriBodishlkyleoe-G (8- Xodpounds of forrmula |,

Gy RUE RS arao SR (R R M ERE R boai rent of
thqehI O&:%?wpgﬁszooﬂmﬁs@%lﬂ@fthe daajp@nd(f of formula |, R% is
-Cs1C TOARMERBIC CHn i i CoRYH G BB ss SR R )Y

Nhrfg%fh?rﬁﬁpgf ?hB%B%ner?ﬁO f t%e'd&%&?nﬁ%%fl f}zﬁrrhlular OR? is NH2,

NH( 502) - ar yl (e 9.
cyclapemylone-(3--COripis)med)-Y( &, @/C|Oﬂj@ﬁ3ﬂ§9ﬁ) (CP>nert

an %QS{@@SP%@%&BM%@I BEnERANIGRIOLt RN A F%is 630

cyclB&HpVW@d-@JO(@W ok nyglebrcmwnmc (@Yodi ment of the

npounds of of.i N

h
calbuh §G0RAT RO TN LAR TGRS PrHorRIAN 510
C1d€f bfkg?er% Sgb)b‘?nyba @g}@;&«m@an@[bhelg@ provi so that V\,hen

n I nt ater 1, at m)st one car bonyl

ngﬁisjupcloalkpb@%(@ Geﬁakkl?lk@ﬁerﬁ@)sﬁo% in for nul al. 51n
t f d f | I,
Oy s COR BB R s e (AR RS v T v o
showyenbhatkednibodimentbhthie ccmfﬁpmegdmofcf@mﬂofwl Rgeoup,
1 b d
i S B AU L SR
(C]rrlugéi éhlﬂﬁh‘eréﬁatﬁbdxm@ﬂﬁ Bﬁlihe &rhybunds of epylula |, -Afriepy!

n butyl, sec-but butyl, n-pentyl eo0- pent yl
-cyadoptepxigine: (G rcg)atky@m@r$@ }ér%oayq%@wlopezs&en@n%@oﬁpounds

erIBae e sy FERugRa hde Spaindy of PrrEla RTRe s
-cydl@@m@@@w@%w (@) o be- cgmlop@bpylen@ﬁi@ )-YOH, al koxy
(o1 et ERpBrreke G bpLyT o DBRR) o OB Al i1 -S(0aY
- 01( @B}blkylene S(0p)-Y, -(Ca-Cs)cycloalkylene-S(0z)-Y,
-(Cz-Cs)cycloalkylene-(C+-Cs)alkylene-S(Oz)-Y, or
-(C4-Cs)alkylene-(Cs-Cg)cycloalkylene-(Cq-Ce)alkylene-S(Oy)-Y.
In yet another embodiment of the compounds of formula |, R? is
-(Cs-Cs)oycloalkylene-S(Oz)-Y or -(Cs-Cs)cycloalkylene-(C1-Cg)alkylene-S(0Oz)-Y.
In yet another embodiment of the compounds of formula |, RZ s

-cyclopropylene-(Cy-Cs)alkylene-S(Oz)-Y or -cyclopropylene-S(Oz)-Y.

In yet another embodiment of the compounds of formula |, R? is
cyclopropylene-CHz-S(Oz)-Y or -cyclopropylene-S(Oz)-Y.

In yet another embodiment of the compounds of formula |, each R® of (R%),
is independently H, -OH, -NHz, -NH(SOz)-alkyl, -NH(SOgz)-aryl, -(C2-Cs)acyl (e.g.,
acetyl), or (C7-Csz)aroyl (e.g., benzoyl).

In yet another embodiment of the compounds of formula I, each R® of (R%);
is H.
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-0(Q-CH3), -qOQOCaryl (e.g., -CO O phenyl),
-0C(O-aryl (e.g., -0OC(O -phenyl), -C(ONRGR7 (e.qg.,

WO g{pNTESH3) 2), - al kyl ene- NROR7(e. g,, - CH2- N(BHBYR2005/011456
-CH2CH2- N(CH3) 2), -N(R6) C(O) -al kyl (e.g.,
-N(CH3) (O -CH3 or -NHC(O-CH3), -N(R6)C(O -aryl
(e.g., -N(CH3)C(O) -phenyl or -NHC(O) -phenyl), 20

i “@%D%P%hggé&%%%éntq@ttgy y N(qgﬁtgq)ﬁ%f?)@ rgﬁ a ld¥l£13 ) together
Withéﬁ% JrisHe: ) @rlx\lg&mg% Pls s Q)t%%@)@?orﬂd‘a Y%bﬂﬁé‘@brt%frbonyl

the conpounds of fornula I,
gro L@@I\A&mmé prbwumtha*ewgemmp|&:@mmtegehgre@ﬁel t@asﬂr, atmqum

~[ \N~ RIOP ~f LI i
caron scerobrpergs 1 tnanBe s AR () 1h et
angy D@trar%fﬁ@ﬂéﬁ‘ﬁﬁ)@rﬁéni@fetheqmmlﬂﬁimf fbormw i (R%), Yogether

is: “-21 WD 2005/097768 PCT/ US20 114
Wlth(tng)lmg(mppn(tcpqg\)m@gt Ig sheyn giagne 8) I d%ij%? a)carbonyl

oo Rl s () (RO N ‘C'FQ )R

X( R8yet Ahdiher efrbodiraent &) the compoun S of formula l, each and
R*2 is independently H or (C+-Cg)alkyl (e.g., methyl, ethyl, n-propyl, i-propyl, n-
butyl, sec-butyl, t-butyl, n-pentyl, neo-pentyl or hexyl).

In yet another embodiment of the compounds of formula |, each R** and
R® is H.

In yet another embodiment of the compounds of formula l, each R is
independently halo (e.g., Cl), -CFs, -OH, alkoxy (e.g., methoxy), -OCF;3, -CN,
-NHj, -C(0)0-alky! (e.g., -C(0)0O-CHjz or —C(C)O-CH:CHa), -OC(O)-alkyl (e.g.,
-OC(0)-CHs), -C(0)0-aryl (e.g., -C(O)O-phenyl), -OC(O)-aryl (e.g.,
-0C(0)-phenyl), -C(O)NRPR’ (e.g., -C(O)N(CHa)z), -alkylene-NR°R’(e.g.,
~CH2-N(CHzg)z or -CHzCH2-N(CHs)2), -N(R®)C(O)-alky! (e.g., -N(CHz)C(QC)-CHjs or
-NHC(O)-CHa), -N(R®)C(0)-ary! (e.g., -N(CHz)C(O)-phenyl or -NHC(O)-phenyl),
-N(RG)C(O)-heteroaryl (e.9., -N(CHz)C(0)-pyridyl or -NHC(O)-pyridyl), or
-N(F%G)C(O)NFZBR7 (e.g., -N(CH3)C(O)N(CHa)z or -NHC(O)N(CHa)z).

In yet another embodiment of the compounds of formula I, Y is selected
from the group consisting of:

/\

(R,
SS (Rs)r ;f\ /
ST /\/ SN / U (R9),
U L @
> (f) | (9) |

S—N(CHoCHOH)z , and

In yet another embodiment of the compounds of formula I, Y is:
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ris 2, 5one RBis -(Cl-C6)al kyl, and the second R8

is -O(Cl-C6)al kyl, and the two R8 groups, together
WowRaols/091168 ri ng carbon atonms to which they are BCT/asives)11456

forma polycyclic ring structure, In yet another

enbodi nent of the conpounds of formula I, Yis: (R8)r
/(R8)r (R8)r (R8)r N'" \NC N~~~/N/ ONRO 10 (c)
(d) (e) (f) Na )r (R8) ~/ (Rl Nal(CHGOG NC N
(RLO)psz  ~J (&) (h (Ra) fﬁ% Re) r (TRLO) ~( RIY.
~-N NN, (1)/0r (k¥ 2 5/0 iy Z

PCT/ U52005/104.1456 |s aIkI th \lsecond

R8 is -O - C6) al kyI h R8 are b
the sane rj ng car bon atﬁ and togg%ﬂer with t r| ng
carbon ato to which t gl/are att ed; the t R8

group deflﬁg a spirocyclic ri n% In yet anot her
§| of the corrpou ds of{fflormul a I, isS: OO—|

N2/N~/‘ NWH
oo Cus\ @K
/“’” s

, R (i)
s@r@ ; e
() , or (k) :
ris 2;
5 one R® is —(C-Ce)alkyl, and the second R? is -O-(C+-Cg)alkyl, and the two

R® groups, together with the ring carbon atoms to which they are attached, form a
polycyclic ring structure.
In yet another embodiment of the compounds of formula I, Y is:

’55 (Rs)r (Rs)r (Ra)r (Rs)r
~ \N/\/ \N/\/7 5_,QS\N/\/W
‘\) K) K/O K/N\RQ

10 (c) , @ e (f) ,

Sff (R®), (R®),
~ /\/ I
N (R10) A:j\N/\/ r’f;\ _(CHzloz
YO G G
() U N / /\/
(h) U R

8
% @/)(R') Y E/f‘*)r
—N N %‘—N

() ,or (k) :

ris 2;



OHNN NNNN OHOH,NNOH Nor -NCHRCH2OH)2. In

yet anot her enbodi nent of the conpounds of formula I,
woReooane778R are 10 i ndependently sel ected fronmP€TEsS2005/011456

group consisting of H nethyl, ethyl, hydroxyethyl,

-(C3-C8) cycl oal kyl, -aryl (C1-C6)al kyl,

4-pyridyl methyl, (R8)r (R8)s and /N -R9O L- NR9(a)

(b) Ingyet another enbodi nent .of the corrpo of

f orang B° 1 —(@B-Caalyl, Hopisecaed my1is -Qelhdxy): lké% r@@i@/ﬂ groups

are pr Qt)egtg'ﬁe saﬁﬁ%% %?#%ﬁrm Ao % riW]kh i ring carbon atom

tuted w dgroups> I'n" yet anot
to vdntalmmgyearte atfadhied, toerivon A3 sgrotﬁpé defing a slpwoleaclncsnmg

A e R E R o A S G AT

rris 2 and RBis -OH and -C(0)O (Ci- kyl, -23 WO
2005/097768 PCT/ US2005/ 011456 I n yet |anotiher
enbodl conp s of f Bl ., r is 2 _and
R8 |s hydrox methyl . 1in yet anot her
qa of t he un of Noryul a |
5 hy&r oxyhet hyl and |s Fﬁﬁbllnyl 5 InR§Et another,
enbodlnent of the conpounds of formula | is H and

RO is iydgoxyet hyl ., | n Neéty, hem%bﬁmﬁmrm\r\m
conpounds 4Of formula I R8 ils Hand RO is nethyl
yet afiot her errbg?) ;,he\/oﬁ'pounds of -{Pme/aJ

at | east ,

HGC%(\N,CHC, %M L@,\,\N
o z/ - e Q

OH

OH N/@N/\/OH
N “e:L
'l | o -N(CH,CHz0H)s.

In yet another embodiment of the compounds of formula |, R®and R’ are
10 independently selected from the group consisting of H, methyl, ethyl,
hydroxyethyl, -(Cs-Cg)cycloalkyl, -aryl(CrCs)aIkyl, 4-pyridylmethyl,

L, -

(@)

In yet another embodiment of the compounds of formula I, RB is H, -OH,

methyl, methoxy, ethoxy, -C(O)O-CHs, -C(0O)0O-CH2CHjz or -(C+-Cg)alkyl
15  substituted with 1 to 4 -OH groups.

In yet another embodiment of the compounds of formula |, R® is H, methy,
methoxy, hydroxyethy! or hydroxymethyl.

In yet another embodiment of the compounds of formula I, r is 2 and R®is
~0OH and -C(0O)0-(C+-Cs)alkyl.
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10 is nmethyl and RO is hydroxyethyl. In yet another

enbodi nent of the conpounds of fornula 1, at |east one
weRB005i03776&t hyl and RO is nmethyl. In yet anot hePCT/US2005/011456

enbodi nent of the conpounds of fornula I, at |east one

R8 is nethyl and RO is H 15 In yet another

enbodi nent of the corrpounds of fornmul a I R9 is H,

-(Cl1-CB) al kyl (e. 1), -(Cl-C6 .
subB Pt aﬂ@w\amembwmnzof ﬁ/jq @qrae@@,n%o@formukg bHDS 2gd R is

_ (Cl-C6)ai kyl-OH (e.g.,
O%%ﬁé %?&( oxy)ethyl), (C3-C8)cycloal kyl, of
hetlmyeaaybthamanhbmmmept oi/tmacmmaoums osfarotdla |, R® is
dr o her enbodi nent of the
VORISR 2SI IATRY | & 11 methyl . 20

cth%@émbtheaemwwem 3f medsepetiiyg opformula 1, R®is H and R®
2- droxyet hoxy)ethyl. In yet another enbodi ment of
is hVW@X&’@ bunds of formuia |, RLIO is H or

hege g
corrpé/ é lg?ér erhtS‘o n?B%H@&orﬁE}BQ%éT%F‘? Hfulé R 'ﬁ@&ndR
is maibylher enbodi rrent of t he conpounds of for mula |, R10

forlﬁmegapiéﬁ]ﬂafr?ﬁég megf?ﬁﬂwe"?@rfg%%% Hé@é Eoﬁﬁﬂ@%mg?tslgést one R®
is méthw(e@ild Qe)iéih%woxf/@thl net hyl or et hyI)

-C8) - cycl oal k

éhelﬁwe)t ang;@gr(e@jbq@mrﬁ)g@p‘ ﬂ“(eegd g%g%& fym rl}/a &t 1824t one R

is mid Ey@ letgd - (CL- C6) al koxyal kyl (e.g.,
IS@M n% eIlﬁystlll anot her enbodi ment, the 5
COﬁpmmwomerf&mmmlmant@f the epnposndeef faynilad at least one R

I ctural fornulae: -24 WO 2005/ 097768
'S”ﬁ%? %&%56 0 OH 01-, alkyl R11 R2 R11 R2 RI11

R2 | Eg@?ﬁ%tmrl\émbém& of E{%mm@ounds ORBANLI4 RIBY 1B 1ON
CgC@haikﬁje;gg,lr%ﬁ%y%lmeg )aikyl su sR]bsR%uthi WI9’T ?l yI (S)H agrrgtlJpsR(e.g.,
~(CHz)20H), -(C+-Cg)alkyl-O-(C+-Cg)alkyl-OH (e.g., 2-(2-hydroxyethoxy)ethyl),
(Cs-Cs)cycloalkyl, or heteroaryl, with the proviso that R? is not hydroxymethyl.

In yet another embodiment of the compounds of formula |, R%is H, methyl,
cyclohexyl, 2-pyridyl, 2-hydroxyethyl or 2-(2-hydroxyethoxy)ethyl.

In yet another embodiment of the compounds of formula |, R™is Hor
-(C1-Cg)alkyl.

In yet another embodiment of the compounds of formula |, R™is H or
methyl.

In yet another embodiment of the compounds of formula I, R™® is H.

In yet another embodiment of the compounds of formula I, R is selected
from the group consisting of -(C4-Cg)alkyl (e.g., methyl or ethyl), (Cs-Cs)-cycloalkyl
(e.g., cyclopropyl), aryl (e.g., phenyl), aryl(C-Cg)alkyl (e.g., benzyl or
-(CHg)zphenyl) and -(C+-Cs)alkoxyalky! (e.g., -CH2OCHj).

In still another embodiment, the compounds of formula | are represented
by the following structural formulae:

- 04 -



3Bo Nn (R3A)2 (R3B)2 o Nn (R3BA)2 (R 3B)2 0 N n
(RBA)2 (R )2 0=5=0 0=5=0 0=5=0 R1 R1L , or Rl In
W@ RioklosEsot her enbodi ment, the conpounds of foPEOTIUS2005/011456
are represented 5 by the follow ng structural
formulae: 0 OH O ,alkyl R11 NAR2 R11 NR2 R11 NR2 |

| 1 0=S=0 0=6=0 0=6=0 1 1, | RL RL RO RO RO O
alkyl 0 aryl H\N R11NR2R11NR2R11NR2R11}
0=5=0 0=6=§ 0=5=0 0=6=0 R1 RL , RL or RL In ﬁy'

anot her, enpodi t he np unds of for a I are
sel ecfJ m%o the g ity iBting oﬁqyl < R
2005/ 097[768 FCT/ US2005/ 011456 N ~/ O H NF / ISC2~Lx
A R oo B Ron,
0=85=0 0=85=0
# , , #
alky! aryl RQ\N,RQ
11 Rﬂ RZ
RC’:B RSA 2 RSB RBA (RSB)Z Or?l D (R3A>2
Cc= ? =0 o= ? =0 OZ?:O
R’ , R’ , or R’

In still another embodiment, the compounds of formula | are represented
5 by the following structural formulae:

alkyl
RM/E:j\RZ =tk FTJ R2 R r?J R2
O:SI=O oz?:o o:?:o
R , R’ , R ;
R9 9 Rg
0 alky! 0 aryl / R/

Rﬂ rTJ RZ Rﬁ rTJ RE R1 TTJ R2 RH ITJ RZ
R’ R’ , R’ . or R'

In still another embodiment, the compounds of formula | are selected from
10 the group consisting of:

-25-



a ad, NDFN S OH7--- S02 FF C C OO N\~
NON / S02 S0O2 N F/ F a  -26 WO 2005/ 097768
wWEANsE2Z605/ 011456 0 0O F NON F\ N CN SO2 SE2T/BS1065/#11456
FNNFNN

/'V\Vi oA d d 0CH oCHiB3 ~ -~
S02 N~ S02 ~-NH F/ OHF/ d

N/\/OH

-
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FA\CNNNF NN / S02/ S22 CHFFC C o O
NN OHNN S02 ~-OHS®2 CH FFCQ Cd 0 OHO
W@ FEeN S / S02 02 0O F OHF 5 cl cl -27 T/
2005/ 097768 PCT/ US2005/011456 N~ N SN,~ F\ N

O

\ CH3
=
S2005/011456
~Na OH
C

"’29

oc2Cc2sx@2s®® F/ FA d FI"-~-N,CH3n 7N, F"
F,IN7-7~-_ NS N SO 02 SO22
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OH FFC cl JO /"NHN~1
S®2~-C YF/ O C OHN
WO 2008687680 0 F F C , C -28
PCT/ US2005/ 011456 OH 0O OH CH F N N
0=S=0 0 0=S 0 F C C

ZZ
o

1]
0]

1]
o

o

NN -Sj |

Cl , Cl
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OHN OHAN I~r F\A NNN 0=S=00 0=S=0 0 / F\ I\
A ad Q@H NN5~y N NN O0S0yo0-S00dC A QN
W@RD05#01768 0=s=0 yo 0=s-0 0 CI Cl -29 WO 2005/ PCUSB05/011456
PCT/ US2005/ 011456 OH N aNaN5~" 0 0SSO 5T OHO SO

a d
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NHOH Nii Nti~ N OS=000-S=0 C CIl OH NNNH
0=S=0 0SO 0O A C O HNOH NNNN VI -Tr 17 1

WO2Bs0956» o=s=0 cl cl -30 WD 2005/ 097768 PCT/US2005/011456
PCT/ US2005/ 011456 7NH ~NJ NN H 0=S=0 0 0=S=0 C C
OHOH '>~CH N J/N 0S-00-S-00 C d

ey e

o=8==0
Cl , Cl '
\ |—
N N
| \ ’\ll §\H/ N
0=5=0 0 0—4=0 5
Cl ) Cl ;

N ox
w@g\[“\) v@q“" "
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OH OH OH NroH 05-0 0 0=50 6-Y \ I \ cl cl and OH rJo
NV-rj N0S=0 0 C 5 -31 WO 2005/097768

wWEANsE2605/ 011456 or stereoi soners, phar maceptT/U82005011456
acceptable salts, solvates, and/or esters thereof. In
still another enbodi nent, the conpounds of Formula (I)

are sel ected

N S02 S& F F 5 cl

OH a , d
N
N
ST
0

Cl

OH

Ci
OH

Cl

fromthe group consisting of: NW/OH N N
, i FNFN\oN\aNS® S02 O

F" " AR \\ f;4i" \ a
N
Q

H

; ¢l ;

e OO
LY Y

, Cl , and
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S s02/\Vv FF G A j OFO R/~ N-,NNN S
S22 N FFQA A -32 W 2005/097768 PCT/ US2005/ 011456
wo b@sopeN N NN S02 SO2 F OH and cl cl 0 0 PCFUS1005/041456
" N SOS NY--- 102 N FOHFOH O G OCH3 0 CH3
N~NNNSO02 ~fNSO2 NH F OHC I 00 I\° NN2

N S02 bH SO2

or sterecisomers, pharmaceutically acceptable salts, solvates, and/or
esters thereof.

in still another embodiment, the compounds of Formula (l) are selected

»

from the group consisting of:

K\ /\/OH
F \\\\ ‘‘‘‘ /j K\( \(; O //// O/

5008

UK XY
F ?02 F 50, OH
F :/ ‘ F
x
c , ¢l ,
9 SOVe
F 2 SN : NDWOH F \\\\“““KN K\(N\,
| A ‘302 © \ / éOg ©

¢ )
.

Cl
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FF \1\dCp O0\CH N, F\\ NNS02~CH/

S02 "bH FF5cl cl -33 W 2005/097768
wEANsE2605/ 011456 O 60H O ~50H F F"

[\ NeQIMUBR005/011456
S02 S02 ~ "bH FCFCO ¢l NCNS FF'!

NNnS\a"

""OH S02 02 S02 02 C1 G ,CH3 n Nn NS\~\ NS 02

02 S02 S02 HF F C dC

F \\\ w / iy, F\//\\\\\ /j """ y,
0z A 29
F‘: 7
x
O . O )
o "y, \x\ 0 N
@ ej 802 /\
F \ oH
v

Cl , Cl ;
o CHa O CHs
F | N NN 'wg N F o ;‘\1 "'wg ‘N/H
= SO, K/N SO, NH
A 1 F /\
‘ OH ; |
N N
Cl . Cl ;
i : ® 2
F \ F '
ﬁ/ﬁx\\‘ \;TJ y N ‘ o N 2 N
/ S0z . A Sle
©OH \
F 2N F
S |
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HO/OJ NFNFNN N/nS\/ NS S02 !~ 02 S02 ~02
F C C -34 WD 2005/097768 PCT/ US2005/ 011456 O H N
wa@Rhos097758 F \ \\~, N NN ?/Yo 0sO 0=5=0 F / PCFEFUSL00£h11456
OHOHOOH N\ \~ON// F/ N N [/ 0=S=0 Yc CS=00
F\ ~FCd G N OHNa "-,\\\,,oNF NO=S=00

C=s=0 0 ci d
/j OH
o /
;‘ AN KN """ "y, N a
N 30z
|
Cl

F SOz

F O F
| 1
Cl : cl
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, -35 WD 2005/ 097768 PCT/ US2005/ 011456 ¢ OGH N O'/// D
w0 2005008788 1110 ~ N -~- H 0-S-0 0 O=S= C C QrC12HS2005/011456

\\\\, ~~// N\W\W\\,, Q/, OSSO0 OHO-SS00C CIl CNH
OH\WW\~~r~~ N\~" NNN -=- =~ 0-S05",1 O
0-S-0 0\ IV C C NCH~NN-J\W\" Nr~~~N\\ N

1/ v~~~JIIH 15~y 0=S=00CS=00)\ I
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Cl or pharmaceutically acceptable salts, solvates,

and/or esters thereof. Each reference to noieties
w@e@speEas by an index, e.g., "mnoieties", refPCHUSHH/011456

the noieties quantified by that index. Thus, for

exanple, the term"mnoieties" refers to the noieties

whose quantity is indicated by the index "nf'. As used

above, and throughout the specification, the follow ng

ternms, unless otherw se indicated, shall be

ungerstood to havestHe~fefl owi ng ings: 10 "AcOH' o
means acetic acid. TBOP" neans b nzptriazol-l /N\J/
R

W OXY~ th ' am no) - phosp my N
exafl| uorjgphaosphate. "cat." ans a catjabyti| ¢ anount .
" ns cytl opentadi enyl, 15=HEE Trearts

di c roet hane "DCM' neans di chl oraget hane. " DI BAL"

e i i sobutyl al um num hydri de. " means
1- met hyl am nopr opyl ) - 3- et hyl Jodi i mi de
hydr @chl ori de. -38 WD 2005/ 097768 FPCT/ US2005/ 011456

"Et"cmeans ethyl. "H30+" neans aqueous acid. "HATU'
nmeans

O-( abenzotri - N, N N -tetrane | uroni u
hexalf | uor ophdspha NH5 " ans thyN

dr xyb lazod e hydrat | L&l dm

A uanun1E§;§ﬂag LDA" nggh |P*hld

dl@ﬁQﬂf@p anpde. " MCPBA" neg&g—nbc

J "Me" means nethyl. 10 "Ms|CI " neans

esul fonyl chl ori de.
| mor phol i ne. "t-Bu"

peroxy%enzoic

Cl

.37 -
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i as_nNto D,
8| ani " I "
Vrrgn_gna_lzlom The te¥rm su&;-sbl

"Ph" means phenyl. "TBSCI" neans
tert-butyldinethylsilyl chloride. 15 "TBSOIf" neans
wao esosoprsy/| di met hyl silyltrifl uromet har nesul f onBCEUS2005/011456
"TBS" nmeans t-butyldinethylsilyl. "TBAF' neans
tetrabutyl amonium fluoride. H3Q /CI\Ti /Cp A \/ \
C 1-13C C p "Tebbe reagent"” neans H2 "TEMPO' neans
2,2,6,6-tetramethyl -1 -piperidin lﬁ/l oxy, free radical.
20 "IT" nmeans trifluoronethyls Hfonyl "THF" means

t et pahydr of ur an. "TLC means t | ayer
chf ona ography neans t uen sul f onyl
referr . "B /'

nor e hydrogens on the d

ed that the designated s normal val ency

S he existing circunsta S not exceeded, and
that[the substitution results ijn a stable conpound
Conmbeinati ons 30 of substituentstiand/or variables ar e and
pernyssible only if such conbinations result in -39

WD 2905/097768 PCT/U82005/011456 st abl e conmpounds. By

E’m’j conmpoun r, "stable structure" is nmeant a
ound that i suff|(:| ently robust to survive

gfal degree of purity froma
reac |onme and formulation into an efficacious
th:e:r:apmJ C agent. The term "optionally substituted"

nmeang optional substitution with the 5 specified
radicals or noieties. The term"isol ated” or

sS.cal state of said conpound after being isolated
froma synthetic process or natural source or
conbfnation thereof. The term "purified" or "in
purdriredmiceuiicdligracceptable salts, solvates, and/or esters thereof.,

Each reference to moieties preceded by an index, e.g., “m moieties”, refers .
to the moieties quantified by that index. Thus, for example, the term “m moieties”
refers to the moieties whose quantity is indicated by the index “m”.

As used above, and throughout the specification, the following terms,
unless otherwise indicated, shall be understood to have the following meanings:

“AcOH" means acetic acid.

“BOP” means benzotriazol-1-yloxy-tris(dimethylamino)-phosphonium
hexafluorophosphate.

“cat.” means a catalytic amount.

“Cp” means cyclopentadienyl.

“DCE" means dichloroethane

“DCM” means dichloromethane.

“DIBAL" means diisobutylaluminum hydride.

“EDCI” means 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride.
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a conmpound refers to the physical state of said

conpound after being obtained 10 froma purification
wW@r@sAsEenr processes described herein or wel | PRIYOSRV0S/011456

the skilled artisan, in sufficient purity to be

characterizabl e by standard anal ytical techni ques

described herein or well known to the skilled artisan.

"Al kyl" means an aliphatic hydrocarbon group which may

be ‘Et'rraEgRAS €8tYl. br anched and conprising about 1 to

about ~20 the chain. 15 Preferred al kyl

gr oﬁ Cs> C@%?é?%’@%@ﬁ?%f@o about 12 carbon atons in the

chaHATU”I\r‘heenp I@{2eraeraddiyhzatioypsV, 6ot A tetraboathylurergum

ﬁ % bon atons in the chain. Branched neans
hexgh4eropresy aﬁ"ore | ower al kyl groups such as nethyl,

et NHODT mREABYL-hy BHORy PEiRteLbIé Ayardtbnear al kyl

chain. "Lower al kyl" neans a group having about 1 to

abSuAHs mgarbﬁahtha:tm@@mwuwsy%%ﬁn whi ch may be

st Bt rm"substituted al kyl"

neagfs) ? “fm%%%?}%ﬁ Eﬁnﬁesbe substituted by one

or “WEBAUU%anammrEkompemyrm;nzb@ adi¢ sanme or

di fferent, eac ubstituent being independently
sel &% SBeRPHH qﬂ@ group consisting of halo, alkyl,

ar y‘MsCﬂVﬁiéaanlskmbthan@galm@ny|r@hwrmey al koxy, al kyl thi o,
am no, -NH(al kl)él): - NH :%‘cl oal kyl), -N(al kyl) 2,
car DOy megny rapiyimamaoliagal kyl ). Non-1initing

exanpl e al kyl 25 groups include nethyl,
ethy ﬁ%%%%ﬁrfs@%gpropyl n-butyl, t-butyl,

npé’rmtymearhfepingmyl nonyI decyl quororrethyI

ARSI AL USRI R A ket

| eastBQOEf" ﬁ@aﬁh@ﬁeﬁ&fmmnﬁl@m?lls&ylbﬁmmom&d’uamdmaﬁonatye be
strai ght or branched and = conprising about 2 to about

15 ‘d&boneanrd UM Eliin. Preferred al kenyl 30
gfom#‘%eaﬁé’?&b@ut{é} n@ﬁ@ﬂﬁhmlﬁu@x@cwon atoms in the
chai n; and nore pref

bout 2 to about 6 carbon
atoms in the chain. %hed ans t¥&at one or nore
| ower al kyl groups such a th Jrl, et hyl or propyl ,
are attached to a Ilnear/al ny)’ Wal n. "Lower
al kenyl " means about @.t0 abogt 6 cacpon atons in the
Chal‘rréb\MéI @Ié enﬁqnmgOSS/ 097788 PCT/ US2005/ 011456 may

be strai ght branched. The term' subs itu &;
al k“eTer’%%é‘aﬂw Red 6 frigtramatavly|-PESIE 5«%29/ ge radical.
subs[tf,l %%g tﬂﬁu?@?ﬂ&ﬁwgm ubstituents which nmay be

the same or eren each substituent being
i nd@ptfdeethy tsedmairetlirdmom t he group consisting of

hgl( gﬁL@{ "jl%?élaﬂﬁzl'_r’i%,léﬁ%r cﬁwl 8r%|a¥c§/glrapﬁy.ano’ al koxy and

“Ts” means toluene sulfonyl (also referred to as “tosyl”).

"Patient" includes both human and animals.

“Mammal’ means humans and other mammalian animals.

The term “substituted” means that one or more hydrogens on the
designated atom is replaced with a selection from the indicated group, provided
that the designated atom’s normal valency under the existing circumstances is not
exceeded, and that the substitution results in a stable compound. Combinations
of substituents and/or variables are permissible only if such combinations result in
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5 exanpl es of suitable al kenyl groups include ethenyl,
propenyl, n-butenyl, 3-nethyl but-2-enyl, n-pentenyl,
waoceasnyizeeand decenyl . "Al kynyl " means an al i phBCT/TS2005/011456

hydr ocar bon group containing at | east one

carbon-carbon triple bond and which may be strai ght or

branched and conprising about 2 to about 15 carbon

atons in the chain. Preferred aIkynyI groups have 10
stabéboampRungs aBy (#tabe eampoundtastadie shiecishal s, maad a

confRFeeEL S EtoiE iy ey SRRy sRr oL BaTBed B

frongaoBastiGUrixtage, rmtdlfyolrmutﬁtllmyml infar amp edimelciousr beapaticeapent.
to_a linear al k Lower  al k

h ", .
\b3le 12T ORI VR BT aTSRES P ERe! SHen O BN g
spe&ﬁeé?{)f‘u&mraei‘ca@é‘rnﬁ'?o@éires’\bn limting exanpl es of
groups i nclude 15 et hynyl, propynyl,

2- Bineytaym, “lsgﬁatedhpn botigeigied frpefenmgPmPoNaddetsRye the
o BRBLAEHLY SR A b TRl o el s o

natwl Qmmwrmmmaasme]eoﬂﬂTrTfeeteent”puéﬁedh” siubis piutities form” for

a cc?rgﬁla,g\?@q ré}%?% tgwféﬂéklw%ic%ﬁl fa%tg%g sgr @n%'tgpﬁg“ d a.%'t%’ Qﬁln@n%btamed
fron’ffﬁgﬂgﬁ@aﬁbﬁ g)'ﬁéééé%né\* pr@b@é&b@@és’ﬁn’b@d Hwrelreomwell kabwa to the

atomfroman al kyl group that is defi
skllladwasambnsuffmlentr@lwmﬁ@e &5actalizan e Ry St@rﬁ&r@oﬁéﬁa'ytm'

tec%ﬁ%@?&jr Beoeherexr%?w)eﬂ kﬁ%wl t%riﬁe%'hzl%d arﬂ% CH2- or
- CHAMy2- r@l%lams ancahph@lﬂﬁ WHI(GEda:BbGI) grou anloé\n@@w stra@ainisor

brawq'ﬂqd 6%@%5?0;}%%}&62 O%&ut&@@%nb&ﬂﬁﬁ%\%&b gﬁ%ﬁgglnof
Pre?érké’d i KS%FE)éJPFs%nW@Iﬂ ab%'@t 1 Ghi@dut 1 2-car2&iiamhs |n Ehteccham

i res abbreviated "Ar" ans, an
Morieomr@é%w alkyt gravmst Gyaini aoaut ﬂgfos%ﬁi%@] BRBR @fﬁa 2 e chain.
f
orefl S RS (SO LR SIS it o
propyi amaitwhezimsa||maa|edlkyhmhann lh-@V\@IT adkyﬂ”emeahﬁ@ gpspdraving

e ST AL oo e KNP0y O oL 5 o anches

Thétritdu@saiiéd anqunachnsthudene ah@hgfomma@mw&lmuted by one
"Heteroaryl "™ means an aronati c non

o AT S ERIENEIOR yaRie e (o RPTESHHL S0 24PN BHORHANt Deing

md&éﬁﬁd%ya%eggﬁggg%?@%%%%m 1gté’f Re8 UAIKEO afyiNgcloalkyl,

cyano, hydroxy, alkoxy, alkylthio, amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl)z,
carboxy, —C(0)0O-alkyl and —S(alky!). Non-limiting examples of suitable alky!
groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n-pentyl, heptyl,
nonyl, decyl, fluoromethyl, trifluoromethyl and cyclopropyimethyl .

"Alkeny!* means an aliphatic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or branched and
comprising about 2 to about 15 carbon atoms in the chain. Preferred alkenyl
groups have about 2 to about 12 carbon atoms in the chain; and more preferably
about 2 to about 6 carbon atoms in the chain. Branched means that one or more
lower alkyl groups such as methyl, ethyl or propyl, are attached to a linear alkenyl
chain. "Lower alkenyl" means about 2 to about 6 carbon atoms in the chain which
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atons, in which one or nore of the ring atons is an

el ement ot her than carbon, for exanple nitrogen,
wo@2008097768 sul fur, alone or in conbination. Pre¢EUSEIS/011456

het eroaryls contain about 5 to about 6 ring atonms. The

"heteroaryl " can be opti onaIIy substituted by one or

nmore "ring system substituents" which may be the 5

same or different, and are as defined herein.

mapr@fstsa@ﬁ@r aachRd. tTmeateb@f”@pbswtnéednéwéﬂbamawsomat the
alk%r R Ct{@ t?émut%@sﬁ S‘né‘bfmgrbub%%%%'ﬂs Who?nurln 2Yoe the

resent as a ring atom
sanme br dijfeneratt eaclmfsukasﬂrteeer bamglmdawerhﬂaantkymalmtaﬁlfgpm the group

congRREIEdels. A18T: FRbioERaeh GHAPPeSIraY alg e on-imiing
exaPydieg on¥lital 8@yl gtdlipanhenyke. etﬁéﬁ\ylrﬁﬁbpé%/l nl@utenyl

i soxazol yl, isothiazolyl, oxazolyl i azolyl

8- rwgsdw 91eny+ WgzEeEnh oggﬁ%aw desePwzol yl, triazolyl,
1 | II |
IS LR LlpRMT | Biey S HERE Mg o ot ono
carbaxm«ctaztuirﬂtr@ebpom andlwtich hmmzbé Strazgyr brametad/and comprising
:jtggacogc%t 15ben é@gﬁ%ﬁéﬁn c@ﬁﬁzﬁﬁ%{?ﬁr@?ﬁ@lﬁ%ﬁ B%lﬂp@’ ijave
abddﬁ IZQQWMQI dﬁrﬂdrh at@Méfm)lth-’EDthdyhnd Inﬁm@q:ir@m/rab@lyébout 2 to
i soqui nol i nyl, 15 benzoazai ndol 4-triazin

ab%@ﬁz@rppgmmﬁp iR ERRING Bkanche @pgpﬁzhz(toqne or moye lower alkyl
grou?é léhé‘h E)é' %w‘ﬂe%@ﬁyl@?gﬁéwl &8 é<é(t|tacl'%fo°t‘ebpa llﬁ‘eé(‘hélﬁiﬂm}l%am

previously described. Preferred
“LomealalHSMnsl“cme@ms gkout 2 tsveboal &yar@m@tpms iNahelghain ihgeh may

oo SHARRNET Rt RRaTifiE ShorRia B A BRABF G g moluce

eth?@yleptopivﬁyleQYDumnylhBOﬂ@ﬂhytHw@l My-ben@/rhyl /éiridydienwllw The term

means an al e al k

‘suBPGUIRT By BYT msams % Baliid ey B e kYRS She or
moFx—?Q@tSétﬁ@ ﬁs'v@’ﬂﬁ'@ i y?é 1198 SHe Mﬁer‘érﬂ“ ééd?'gs@dﬁﬁ@érﬂsoemg

SUIta groups include o-tolyl,
indepenagntiyl selatted fiswndhe graufecqzaisting aioalkyly ang amrqy@@alkyl

e L D e
atoabbom 40 at@t gmmmﬂhams deftrefcestadoley Nadrolimitin gt exeahples ot Gilkylene
R T X e
proBRfer@NAbl, VORIt i, CAOM(OH.00RE ! oNOCR OHTHSYSt em

uents whi ch may be t e sane or different, and
ar e“%&yle@eo%)d nadRvEean radiwlene as defige@rhnpe dbabis substituted

b TP s YL RSLOR SNk aRLeRY e
-CHN@H]-| reHHiTig(@ppices of sw table multicyclic

g%g‘/-}rwlg’l?gq!)%gl’n%%lsua éwg e rrs mggrrwg%ne}/roma%c monoe{ycllc or
multicyclic ring system comprising about 6 to about 14 carbon atoms, preferably
about 6 to about 10 carbon atoms. The aryl group can be optionally substituted
with one or more "ring system substituents" which may be the same or different,
and are as defined herein. Non-limiting examples of suitable aryl groups include
pheny! and naphthyl.

"Heteroaryl" means an aromatic monocyclic or multicyclic ring system

comprising about 5 to about 14 ring atoms, preferably about 5 to about 10 ring
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"Hal 0" means fluoro, chloro, brono, or iodo groups.
Preferred are fluoro, <chloro or brono, and nore

w@e@sm91768l are fluoro and chloro. -42 WO 2005/ POTWUEB05/011456
PCT/ US2005/ 011456 "Hal ogen" neans fluorine, chlorine,
brom ne, or iodine. Preferred are fluorine, chlorine
or bromne, and nore preferred are fluorine and

chlorine. "Haloal kyl" neans an al kyl as def e abov%
atombeineiinichmacorr mereo! igdingaioras tnan 6!@%@ %ﬂ* fhgnscaroon

for ?ﬁ’eﬁ%qﬂtrg%ﬁﬁgﬁ)ﬁgn% QRuFe]bRed, ﬂpe&%ﬁe%tlo'ﬁ' p@ef%)’r%'dem

tuen S a subst’ituent at to an
hetgrbamps contain about Zt@edouict rmggitsmst é‘hev\he@tpa!fybrcan be
exanple, re es an avail,able h dro n on
opt§gabbareastiBeasesaaps fier flafyEX s o60 fRust Mubt oy be the
sanfl &f gfeRént, 8AGRIre b@ldwmleﬂd@émdmh@ prefigkeat exa bl‘ m‘raibb&)re
the group consi sting of al kyl yl, heteroaryl,

Blarpany rootareank EMgANs et & @@ﬁbﬁmrog%n kcwﬁéﬂé%* Sh fy?/afom
res&e@ﬁ{e&ar@ rlées'éﬁ as 24 @?l’ ‘?ﬁ(yA n?ﬁ’&{%é?féﬁ%'n‘% i@té@é)‘yl can be

ral nitro,
optloaamoaxldlmldMoxyeaotmagbndmgyﬂ@xw@amwwng examples of
car ban

SitRRRe SR Lo PP PV Peteihy i PR yrmicinyt

isoxX2eb8/, Q%M||§zdl3fll o zolyl ahkadoiyhi pyraaslyl, tfxl'nrla(Zanyl pylrolyl pyrazolyl,
het ér'oaryl t hi o, aralkylthi heteroaralk

triazgirl b, kyhiadiazpsf o%wﬁ@ﬁyh, pyﬂ%%mslcgeir@éﬁﬁw phthalazinyl,
Y.
|W%%§L&%§W&lngﬁ bfﬁé%z?m‘]%agolﬁﬁgbéﬂi@fhrazaﬂ@ w;/dolyl

azasatady|obeniiifriidazalyl, benzotaieay), suémiingk imidazeb, etbto@@eﬂp@lvﬁldw
o5 B RoRRET AL IR S0, Al ooy
berfzbaﬁamﬁol%/lt’pzﬂ trialzmyatbm&od'ﬂazwwlan’m fheZIMmy be a

h
et B akYL |0 ARIVE! TR GrasLgOI-BVERgHE i gyhe an and

alkﬁ'a'wlats?}%%‘é%x/ FaHRsibb UF’Fé?SrrEW%rél‘k?l@ *@(ﬁér‘i&eﬁ | eNE kdQroup.

said aryl, "heteroaryl, heterocycloal kyl
Nomémmrugsyxamalelsewfwultabiegalalilk)/rhgrcpuﬁst 1i1ﬁ@1deeb@m'ryl @sphenethyl and

nes B B2 oo SSop e BB R g T2 B
cCompkang abans ad allwl«’abydugrd@ earhbich tas aifk/] and aryI are as

orobione GRS RSIHRE ASBBN. CAPBESE BIRBPECBaLEloLp. Non-
it oYLV liykers qusps s g cRbapto Rl The
bond to the parent moiety is through the aryl

"Cycloalkyl* means a non-aromatic mono- or muiticyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring atoms.
The cycloalky! can be optionally substituted with one or more "ring system
substituents" which may be the same or different, and are as defined above. Non-
limiting examples of suitable monocyclic cycloalkyls include cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting examples of suitable
multicyclic cycloalkyls include 1-decalin, norbornyl, adamantyl and the like.

"Halo" means fluoro, chloro, bromo, or iodo groups. Preferred are fluoro,

chloro or bromo, and more preferred are fluoro and chloro.
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optionally substituted with one or nore "ring system

substituents" which nay be the sane or different, and
ware@sagreef i ned above. Non-limting exanpl es oPCT/US2005/011456

sui t abl e nonocyclic cycl oal kenyl s i ncl ude

cycl opentenyl, cycl ohexenyl, -43 WO 2005/097768

PCT/ US2005/ 011456 cycl oheptenyl, and the |ike.

Non-limting exanple of a sui tabl e mul ticyclic

cycHaiigesmyneans tephu, rwﬂlqmw brominey, @ deqioe oBIHBHGH are
fluoffi8 EnByHe & 3 S, SoIRABRY BidiGr s T%'ﬂhbﬁ%é'én‘a &HiBne.

Apr i 8 ng ring atons,
pr éff-lal‘cwlkw’ alsauns aﬁn tlayledrodefigyl above w@eaelorme pinmate ch
one or, nore

t ato n the . ri st e
ny oS GaroaioTe Reine kY B RTtared s A e B e.
OXYgeily 8ysteHl sUlbstitdénenddng @suﬁ@tﬂbéﬁﬁéﬂt@éhecﬁmdamfamhahc or
contains at | east one carbon-carbon doubl e bond

NOrcAIBIFINIINY §g%tﬁﬁdwntﬂ%f®oﬁ?@mﬂ*ﬁef9@‘%¢%s Ao aaajlaa@@mydlogen on
thei?@??&ﬁ%{c&ﬁ ?{eqr ;sf‘%géé Lﬂ)tsﬂf[% tHé“sérlﬁee & cﬂﬁerent each

erocyc rings contail
bew@cnmep@ndenﬂ@sakwtﬂd Bomi the garoops:onﬂs@ngltéfalwl,ﬂaL h@i@roaryl,

arafiih oL 28t Rehli pPEESHEME IR ER b P tlora RERRERAT
hydrr@ﬁypwtjkdé@laww Salll@cBﬁB%WonﬁSaralkbkﬁga@ﬂ (Hfbyl'l'lf’nalo nitro, cyano,
eterocycloalken | ‘can be op tloqall subs b

carb, GIRORBADA Y Y GHDR0Y s 1A GRAES O AU
aryt%ﬁ%r%(m ﬁ@@?éé%\%ﬁﬂbp%%h@%u@ﬁf | 'Er?lsuﬁﬁ?yq‘}eté_ﬁb%r;ﬂé&lﬂﬁﬁen

fur ato t er oéycl oal ken can
alkydiito,carglthip, heteseayithiod araky o dmtewgaawlth@ &VQJQ@I&M,,

S e S R Iy R at s U

YNQNU GIJea&dZK $:MSOLetwiadnedr gpynid dnmeay be the same or different and

d dyl, 1,4-dih
areﬂ@@@mﬁér{;o%ﬁém%@ 1o 31 O Ty T b e ey, aryl, and
ara%ypyﬁrriﬁoF irn t&éﬁu%t" Bbé'o’mgané '&‘d%ﬁ@'nh@)df 3to 7 ring aoms of

pyr a . -l'm ting exanpl es of
whishi ft-2ishay ae aorxauee@aapanmua@beuéwn ayleipterpaei utrierocycloalkyl

or qqtﬁ@c&%%ﬁﬁi#&%lmghgxgﬁglyEEB¥tItang two ltnlg hgdrogen atoms

on Qa@fﬁﬂyﬁ‘ heter@asy) h@tblrc&:ymdaﬂkyty)cheterocycloalkenyl ring. Non-limiting
oxa het er ocycl oal kenyl group is

exayplRa & 9@%0[2 2. 1] heptenyl. Non-limting exanples of
sui tabl e nmonocyclig_t
i ncl ude di hydr otAi
the like. 25 "Heteraog

ahet erocycl oal kenyl rings
di hydyiot hi opyranyl, and
y on-aromatic

g system
conpri sing about 3 to abeut 10 ring aJ;errs, preferably
, and the like.

"Cycloalkenyl" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
carbon atoms which contains at least one carbon-carbon double bond. Preferred
cycloalkenyl rings contain about 5 to about 7 ring atoms. The cycloalkenyl can be
optionally substituted with one or more "ring system substituents” which may be
the same or different, and are as defined above. Non-limiting examples of
suitable monocyclic cycloalkenyls include cyclopentenyl, cyclohexenyl,
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about 5 to about 10 ring atons, in which one or nore
of the atons in the ring systemis an el enent other

wo bas/ogasdon, for exanple nitrogen, oxygen or BUi/U82005/011456
al one or in conbination. There are no adjacent oxygen
and/ or sulfur atons 30 present in the ring system
Preferred heterocycl oal kyls contain about 5 to about 6
ring atoms. The prefix aza, oxa or thia bfgﬁore t he

cyclebeptesyy EnsanRyliker dlon-limaiiag exaame ohas Rl L RYHtigyclic
Cyclgl }{e%gﬁg no%%rgﬁfbrgfl sul fur atomrespectively is
present "as a rin

‘atom The heterocycl oal kyl can be
opt'Heerbtyclsalkshyit mtemhsy nonearomaihrreoh@d:y@icmmMﬂ):yclic rng

o o AR BN oo
ringPRBAR in Wﬁkﬁr@r@é BRE{STE of A6l atdrhs %tk@efm@efstbﬁf i an c[Engent

nitrogen or sul fur atom of the eterocyc oal kyl, can
otheyethgptaaspem.| for examipi aittogenh@XYai ey )df‘de

con’?mﬂ? @? an%rwﬁcﬁcﬁ%n% dey | g on'e;qirbﬁﬂ-g%mﬁéébl‘éfbond or

[’e” mobnoc eteroc clo rings I nclude

callp@mrtra:geln dcpy:rle tloindi iere pigeo azi;awelni om@hahd/rwlsulfur atoms
azo

e e e o e

abd&:ew@/gtro%éﬂwpsmwazaa@sdatohmbltieeorel meamwaﬂ:ybmamenyl root
no

hat in hetero-atom containin n ste
narp@irseansiighal k%ist B IR @WSeHWrSH @?B %%0%9%'\/9‘3/ is present
as %?irngozﬂoﬁwt §e EFoa'ﬂ% | Dan Be Y t|§nall}@u§§t|t\0@d by@8ne or

e aré no group on carbon a éacent to
mosmom@eystlam emtnﬁitt@amts Whessinf'dng exstep) substiuenie is paglefiged

oo, ToH SHEHE 5P UR; GEREDL G BB R Ra S cnay
oxuﬁ\:%édgz@?ﬁhdé@r%fpdmg r\ftbx‘l:ieaﬁfbxlffiekbeSeSWGdieﬁaNMWHmlmg

e ar an
oxa0BRg Of AHHSDILHBOBHIA BAEBHE o AR IERO Ry TEHdE @ 34
tetr‘éﬂ&@%@zn&ne""ﬁ‘eﬁdﬂ*@ cﬁfyrﬁﬁgfq &-fdlﬁﬂ?opy}“r@ﬁﬁoéts%fﬁ are

ohe’ or at ons nmay "be nitrogen.
tetrisbperdpiyritlinien g, 4% Smsitedydfopyuinmiaipee 2-pyrrolinyl, 3-pyrrolinyl, 2-

B T
oxdHdWicelsiekIxdal egrolipe ibende Bod-tithgydpaeeRpyran, dihydrofuranyl,
fluorodihydrofuranyl, and the like. Non-limiting example of a suitable multicyclic
oxaheterocycloalkenyl group is 7-oxabicyclo[2.2.1]heptenyl. Non-limiting
examples of suitable monocyclic thiaheterocycloalkenyl rings include
dihydrothiophenyl, dihydrothiopyranyl, and the like.

“Heterocycloalkyl" means a non-aromatic saturated monocyclic or
multicyclic ring system comprising about 3 to about 10 ring atoms, preferably
about 5 to about 10 ring atoms, in which one or more of the atoms in the ring
system is an element other than carbon, for example nitrogen, oxygen or sulfur,
alone or in combination. There are no adjacent oxygen and/or sulfur atoms
present in the ring system. Preferred heterocycloalkyls contain about 5 to about 6
ring atoms. The prefix aza, oxa or thia before the heterocycloalkyl root name
means that at least a nitrogen, oxygen or sulfur atom respectively is present as a

ring atom. The heterocycloalkyl can be optionally substituted by one or more “ring
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20 noi ety is through the heterocycl oal kyl ring.
"Aryl cycl oal kyl" nmeans a group derived froma fused
wa@eaos/o91168 cycl oal kyl in  which the aryl and cyrtDabW9$/011456
rings have two carbon atons in conmon. Preferred
aryl cycl oal kyl s are those wherein aryl is phenyl and
the cycl oal kyl consists of about 5 to about 6 ring
atoms. The aryl cycl oal kyl can be optionally
systebsybatiiventshyvhith Baw bsr theorasne on glfisrenkan the carbon(s) and/or
’ I ‘i .
rer YRR o0 By e ORI TUDARH G i b e
hetaabyyayalkpladdnythes optichaleoxidi2e8 id the eorrabganaing phokigle, S-oxide

or S35 RS R ML e PO P R S BT Bl Sl e @Ry
ringg'ir%!@d@lﬁgiéﬂ@i‘}l,fp@/@f@li@inﬁll,l%%ératmh/l}mér@@bw%, gsom3aebholinyl,
descri bed herein for an aryl cycl oal group,

kyl t
thiazeligtinylhé SpdaKolesYE Aét-gaxant!, t@fﬁwo%éarﬂﬂr %W@Q?&ﬁiophenyl,

I 0 1.5 45 WD 2005/ 097768

tetr%%%%}é?wiﬁ%@%efer oaryl cycl oal kyl " neans a

gr dughaled beetbtéd tmtdn heserd-dtonecoatayiingundgoystaras ki this
. as, defined herein_ in which th et e I
nveefodiatgiers gy okah oS eAFale eBReY paRREmga N O ors
as Wsiehetad ety a8 gittipeadkyhi®oar &djabesigowmaties mhdtbroatom.

het eroaryl thereof consists of about 5 to about 6 ring
Thugy tafeexanaP'eni8 t89¢ingal kyl 5 consists of about 5 to

about 6 ring atons. The prefjx aza, oxa or thia before

heteroaryl neans that at |ea a\pni trogen, oxygen or

sul fur atomis present resp ctilv S a ring atom

The heteroaryl cycl oal kyl can pti ogal l'y substituted

by one or nore ring system substdH tuents, wherein "ring

o RO Rk Ry GGk BReRago 5T 1 trooer
het‘arapewrexeicakkymeeas dgrovpt darald fyoroxa fliseeidarybande

norS YRy G i et BT BB 553 oo aoms,anc

the%ﬁg@‘éfb’nﬁ’gm el e map ot p@-defbbRhidiRk S BABIIehde of the

- tetrahydroqui hoxal i nyl, _
hetBromtdme-are mitadgady, ogei araxashpharer iy mast baniitrasn hen-

im RGBSR PSR Be ioarhcturn,

dihgtiredinenabilira! dhydrofdopy ahdidihZemojidoland hehmnd toehe parent
The bond to the garen i et is through a
moiedin isaiNEvkan HeRtBIREYAIoaHY! '”@écl oal kyl het eroaryl " means

a 9By EBEIKYR &A™ {rdUS 8lrived from a fused aryl and cycloalkyl in
which the aryl and cycloalkyl rings have two carbon atoms in common. Preferred
arylcycloalkyls are those wherein aryl is phenyl and the cycloalkyl consists of
about 5 to about 6 ring atoms. The arylcycloalkyl can be optionally substituted by
one or more ring system substituents, wherein "ring system substituent” is as
defined above. Non-limiting examples of suitable arylcycloalkyls include 1,2,3,4-
tetrahydronaphthyl, and the like. The bond to the parent moiety is through a non-
aromatic carbon atom.

"Cycloalkylaryl” means a group derived from a fused arylcycloalkyl as
described herein for an arylcycloalkyl group, except that the bond to the parent
moiety is through an aromatic carbon atom.
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bet er oaryl cycl oal kyl as descri bed herein for

het eroaryl cycl oal kyl, except that the bond to the
w@arsn9776®i ety i s through an aromati c carbon apONMUSR05/011456

"Aral kenyl " means an aryl -al kenyl - group in which the

aryl and al kenyl are as previously descri bed.

Preferred aral kenyls contain a | ower alkenyl group

Non- limting exanples of suitable aral ken 8r oup
i ntHetgeody|syelvatiyEnyeaana goua&#ﬂﬁwwf&m@@ﬁe mée'@aﬁd and

vl S AT oL By AR B ER g s e

carb@hYAtoﬁfsdn&idﬂymxbh Rreforrah Mermaewcmjsaly(yuwenhbw wherein the

netera | ISHEDE SIS P4 PERE: R BEGUI & TP S0 1 T KUAgAKy

condioR- éfﬁ%%ﬁo%%m'%g)étoﬁiﬁ% e Qref&%ﬁ%b&ﬁ'or%@%ore

I nclu enacetP/ enyl™ and napht hyl acetyl e
heterbmtyemeansl kgt at [east anétagasa oy agk pr sylf%aﬁ%ﬂ i present

resp%ec '515]9%@% 5@5@!@@1 gﬁgﬁ% rgasaéyz}@% Balkg %}? %ﬂg%éllfﬁ%stituted
dh@t@rrmareihkg|s§st@<mmsab$t|taemtswheaélhyhngrsqxe’q@m substituent" is as

defm%a@egeé'ﬁ ajicangor of Ry @Ry o

I t (] .
Tl e, g e
nmnmmgrewgtwcoflm@@le heler @&IM@N@IOF%HW% INClsignz, B/ 8-

el RSB e RhA doiRalta], by Brieragertadndhainy.
5,8,1¢8- tﬁtmyaikémnyhsolylcé[ﬁ 6;7Hte$rahwgr 14 kengimigazelpl, 4,5,6,7-
T e L L)
dlh;%Téi‘HMU&@\é {lrér pfyr)cﬂhlzeaw*| afdiend sl Tie bbed tGthEaparnt moiety

noiety is through the a kenyl "Het er oar al kynyl " neans
is traongm@rrwrﬁroraat@/ﬁwbongat@nb in which the heteroaryl

and !
enOGILIMndt oy Bl ssae oy Rrodarrod
betél@rafwcymmamgl a?(damré?ddﬁellsm mmeeerbetsé¢m§k%yﬁmept that the
i nc e
vorgipBpinAany MaEd i wipro s pBricts e ent 10
i ”%ré(lkbﬁyl‘-‘ 'ﬂﬁé&l@arﬁ BWI@IR@W| roubMdW@/lﬁtHeydar‘yl ardatkeayl are
HO a - group in whi ' kyl is as prﬁ)wo

as @l@wm@ﬁ/ desasasds é’defﬁyr@ldo@(%ﬂel@yissc%ﬁ&na@ W%\é‘fg%ﬂ R{Aup. Non-
an?@l émp\tj]é g%g&(lr?%ﬁt?%%?al SNy ?g%@I%QWEMnWﬁgg%
na;ﬂﬂhﬁlefb(e@)/lr T redl Ha(cyrhd CC(tD)e— parahk eYoyety ¥ @)muganh@ﬁ engl o) -

"Aralkynyl" means an aryl-alkynyl- group in which the aryl and alkynyl are
as previously described. Preferred aralkynyls contain a lower alkynyl group. The
bond to the parent moiety is through the alkynyl. Non-limiting examples of suitable
aralkyny! groups include phenacetylenyl and naphthylacetylenyl.

"Heteroaralkyl" (or “heteroarylalkyl”) means a heteroaryl-alkyl- group in
which the heteroaryl and alkyl are as previously described. Preferred
heteroaralkyls contain a lower alkyl group. Non-limiting examples of suitable
aralkyl groups include pyridylmethyl, 2-(furan-3-yl)ethyl and quinolin-3-yimethyl.
The bond to the parent moiety is through the alkyl.
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15 cycl oal kyl -C(O) -, cycl oal kenyl -C(O -, or

cycl oal kynyl -C(O - group in which the various groups
w@e@sa3779% evi ousl y descri bed. The bond to the Per/E81005/011456

noi ety is through the carbonyl. Preferred acyls

contain a lower alkyl. Non-limting exanples of

sui tabl e acyl groups include fornyl, acetyl,

propanoyl, 2-m et hyl proF)anoyI but anoyl and

cy ¢ Hetrsrardseny L oeens sy neterpaliisalkRNyr @lrom ) Whigndlp in
het%‘&'a&\}? a'h'flteah@éﬁr/}g ag% %‘é%b@o@ély@e‘%ﬁh@éé' ¥y 9%8 kLek?&%at AREnyls

ety r's through car
conNmmeJ lowiet Bkkgny egiampl, é@mmmslugta@lmlgﬁ @tﬁpgltabulel hﬁi@loaralkenyl

roviet ERbAERL S IRIRRT A i i R ED B TERRER % te
paréﬁt rﬂéle@y %Vﬂh@M%Wtr@él%hpled Non-1imting exarrpl es of
bl'e groups include 25 ni COIV noyl

oyt Hoternas RN ompANS Fhee BRIV kYRG! BES I WoiFBdye heteroary
and QRW% éwﬁ pr%@%ﬁ@@yc{iei(scnﬁ‘le&oﬁbéfeﬁgé%té\%a?élkyﬁylé)comwn a

group is as previously
Ioweleskkyn‘jde;ﬂoumdldehﬂunm|tnng1@xemm efssuifabée hetasparagkkyk groups

R EBT ELE hroREPER R o e pren
moi@@ji%ﬁhro’if@ﬁmleﬁlkymﬁ th:rough the ether oxygen
means an aryl -

|
gr ol df@(Y%Ybr'@@?Bﬁﬁ '70 ggglcgi in'’ Wn Cmﬁk{lt'? A P¥9V|OUS|Y
defﬁ’égnplr&%”‘éﬁokﬁ}di'ré@%llL@y@&%hi‘é’l‘ﬁ’lcﬁ»‘é?@@l' N@humhﬁ@éﬁamles of

napht bond to the parent noiety

sumabreomghoxymkyétgweup@mm hydmxymeﬁru(b@mg?rmgroxyethyl

A S s e T e

cyctesigidied-, doralkemyt-Otd) emanpd:lealkyhyls@(@)atgleup in wh|ch the

' kyl |
e B s RS g A $eS T8 st gt
thrédb’f‘p%%"batr%n)ﬂt b?éfepré}d%@/{s <§ont€1‘nké/|o%6rrb}}ky|m@ﬁ$m@|ﬂng BkBmples

group 1 n whi one or nore of rogen
of satitatve acy!gheupd ncbg:@qfolr@yh @pea/d;éuowngﬂ 3#@9%%1*@!@@7%

fin yl am no" nmeans an -NH2 or - NH3
b”"éﬁ %ﬁw@%ﬁ?@}%agﬁ ‘or nore of the hydrogen atons on
t he Anbyll‘ thl @n agplca(mdgh;upajn valnigh tlge anyg @eu;dm‘ ampeeviously

degtibos K9P g bup 118 nassph Boiedul §1ouey weicaBaaf). WBndhiing
exdﬁlﬁﬁméldmsh!taslea%upé ascl@fe BEhiRlapdal kadd Bmp@mw.s

I nclude meth

”Hete—roaroy! means a heteroaryl-C(O)- group in which the heteroaryl
group is as previously described. Non-limiting examples of suitable groups include
nicotinoyl and pyrrol-2-ylcarbonyl. The bond to the parent moiety is through the
carbonyl.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkoxy groups include methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy and heptoxy. The bond to the parent
moiety is through the ether oxygen.

"Aryloxy" means an aryl-O- group in which the aryl group is as previously
described. Non-limiting examples of suitable aryloxy groups include phenoxy and

naphthoxy. The bond to the parent moiety is through the ether oxygen.
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ethylthio, i-propylthio and heptylthio. The bond to

the parent noiety is through the sulfur. "Arylthio"
woreas®9Ess aryl -S- group in which the aryl groupCT/BSz85/011456

previously described. Non-liniting exanples of

suitable arylthio groups include phenylthio 15 and

napht hyl thio. The bond to the parent noiety is thr ough

the sul fur. "Aral kylthio" neans an aral kyl roup

mmalnymyarrma(w aryamlipyi@- g@uwnefwg@éfn%/a@g@é '%%'S as

Lmtin f [ ey
oo [ AH B, PR R A 0L A5 9 b
benAyd | k@@ﬁd ther atﬂafplhlthaleﬁém?dy@eyr Aoy Sndrisethe pzenrem moiety is
a oup. Non-limting exanples of 20
throggh P@eélo% Qeigj%ar bonyl groups incl udgprrefhoxycar bonyl
‘%I%‘rl H’?fb(@’%@ggé"an orb-@m% tPotihen Wmcﬂ?ﬁcbnemr ﬁ’(cy‘elcs the

hrough the carbonyl yl oxycar baonyl "
hydragyzh@r@@@ntf‘@r@trpgeﬂ\ldﬁﬂemﬁiﬁ&d Y a@@ﬁﬁl@ég%ﬁs %'nﬂﬁéﬁ}b@ve

ar y
wﬁ%ﬁ@ Ergg&%? r?L@gi%'oE %mﬁqﬂwgﬁ?ﬁ%relﬁ@% of the
hydrfo@éﬁLEGbrrfshm thay hicrogen IQEepmwd bpmyucayb@rwp am@fmct\above

al k
LTS, Pt aRBsy Bl By b B B8 BIPL Sl isths previously
desJHI?%okaﬁn ﬁr%tH@eem&aé of fERitable dlRyltHi @v@lpet ||Fnelude methylthlo

yl"_nmeans an al k
ethyithi, m@wl@mapg Pepi Th.SE1a RonheR £1F PAETL %tvd? Jitioh the
sulfliS | ower al kyl, The bond to the parent noiety is

Yhr ough the 30 sul fonyl. "Alkylsul finyl" nmeans an

al kmy-ltﬁ(cﬁ)me@m@ap arfref gmmdngvmuim}w@aefligr@gys. gp previously

desg,létpg l\t] ﬂn%lgti(ﬁg ) ! Ougﬁgcﬁ stuﬁtv\%{e %Jyhﬁwygrgﬁsig&ﬂ@é Bhéﬁﬁthlo

dap&gﬁﬁ T ESTHEBONSZO O PadAfen st fcprtine s uite
o @goz - group. The Eornd toOIteﬁ{gs areggt 1rmm| s an

Y Buaiyliie SannbiayIaloha i SR iy Vh CHERRE2HY | JroL s as
oo SN Qo S sl g S oo
benzekigosThe bquSbltMeluoamntononeMeISStﬁmgifam@cﬁu dfomin an

exa%wene r,rtpg:ﬁ \gnégnsaaﬁ% I%) @f T-pgroNBnN'oWI rhitg examples of
suitable alkoxycarbonyl groups inciude methoxycarbonyl and ethoxycarbonyl. The
bond to the parent moiety is through the carbonyl.

"Aryloxycarbonyl" means an aryl-0-C(O)- group. Non-limiting examples of
suitable aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl.
The bond to the parent moiety is through the carbonyl.

"Aralkoxycarbonyl” means an aralkyl-O-C(Q)- group. Non-limiting example
of a suitable aralkoxycarbony! group is benzyloxycarbonyl. The bond to the parent
moiety is through the carbonyl.

'Alkylsulfonyl" means an alkyl-S(Oz)- group. Preferred groups are those in
which the alkyl group is lower alkyl. The bond to the parent moiety is through the
sulfonyl.

"Alkylsulfinyl" means an alkyl-S(O)- group. Preferred groups are those in
which the alkyl group is lower alkyl. The bond to the parent moiety is through the
sulfinyl.
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X. and It should also be noted that any heteroatom
with unsatisfied valences in the text, schenes,

we@spdEss and Tabl es herein is assuned to be aPCHURMEAS/011456
to a 10 sufficient nunber of hydrogen atons to satisfy
t he val ences. When a functional group in a conmpound is
ternmed "protected", this neans that the group is in
nodi fied formto precI ude undesired side reactions

t héAnswiaest ggeans anienS Qr- edrPodng RANdsin] éoqaélﬂr @Olety is

|Sui table protecting groups will be
thropgbiﬁ% gggn%y those with ordinary skill in the art as

vvel“Arweumryylmeraerseaream/ea(@)sgn@uaarruetbemcbt@dhe rRuient meojety is

r exa T. W Geene et al, Protective Goups in
throe@@éh@@rr%w bhesis (1991), Wley. New York,

| NGQPRIRL: %QCIOBHRS/@n@” be’fe@fcfémmuﬂldh bhsh&shireetarbon atom in
When any vari ab et erocycl e,

an alsgane gr@urévw’qhamc l@ Foipe Mﬁnaﬁrmeoeetm@laam%@e. n

fornula I, its defymition on each occurrence is 20

|nd ent of ts eflnltlon at every ot her

occur nce th grence to t he nunmber of noieties

(elg SUE&HI groups or rings) in a conpound,

un ess ot "
Justes ﬂeo[ir??am SRR R e 22

the @éxtcé‘@rﬁ@rﬁée | é’xeﬁ%l@‘s tH@drablasdetdie idlabsumedabd ibenattfchedeo a
maxi mum nunber of such noieties is vveII wthin the 25

sufficient regeebe! RYWeEeR RIPMEdO sAtigldnaMelengsSused herein,
th% gt frﬁr%‘ffBﬂﬁl' %r'oﬁphn ascdrﬂbc?tﬂﬁj(?% feAmeaCceMmasd@ this means

e specified ingredients in the
thatsimecgrbueds amnmdlfﬁd fa)s;mvrelprealsrdan.ynde;srred@&e @ectipns at the

ool 8 PPl AP SRR, "y lovting
groud® V\)npogqgééé}ﬂzg@ﬁy REILURRARBAIRARABK iMthe avap Welhas by

as a bond generally indicates a m xt or eithe
refeypnce he sissisr® iextPeefesuch as dor eégmpge el' 3& %en%ﬁaaf
Pro&é Afive (tggcé] Ied')’gﬁfnrg%’%ﬂé:ﬁésigm@@r ewildy, N Yerk, Ghtorporated
herein by reference in its entirety.

When any variable (e.g., aryl, heterocycle, R®, etc.) occurs more than one
time in any constituent or in formula 1, its definition on each occurrence is
independent of its definition at every other occurrence.

With reference to the number of moieties (e.g., substituents, groups or
rings) in a compound, unless otherwise defined, the phrases “one or more” and
“at least one” mean that there can be as many moieties as chemically permitted,
and the determination of the maximum number of such moieties is well within the
knowledge of those skilled in the art.

As used herein, the term “composition” is intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any
product which results, directly or indirectly, from combination of the specified
ingredients in the specified amounts.
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HHH Prodrugs and sol vates of the conpounds of the
invention are also contenplated herein. The term
WO prs@91Te8 , as enpl oyed herein, denotes a CONPOLIE2005/011456
that is a drug precursor which, upon administration to
a subj ect, 10 undergoes chenical conversion by
nmet abolic or chem cal processes to yield a conpound
of formula | or a salt and/or solvate thereof. A
di Brusaivplinef Vpirodesgsbondgeneralld dtficaies a migjunef, ghgither

V. Stell - ) ' .
o, Yo e e N P Y g Yel Ry P9)
exaBiprs eversible Carriers in Drug Design, (1987) Edward

B. Roche, ed., Anmerican Pharmaceutical 15 Associ ation
and Perganon Press, both of which are incorporated

herein by reference theret .ol vat e" afsl a
physi cal assQgd @n&%ﬁot@n@mdar@f hi s invention
W gne or nore sol vent heCul es. Thi hysi cal
assogi ation involves varying degrees ofHionic and

coval ent bondi ng, including hydrogen bonding. In

9erﬁreﬁwoq%0a¢&‘§él@ﬁfe%s?ftt% SRAYAIRIbT thehgvaapaPi@ @80
i solation, for_exanmple when one or nore sol vent
conmhpletddbemin. The terpolrodiid nas keeyed Gpraiatdendesp

t h [ i ' " " . ,
congaiuitd it Fra chFa hFq ey e oh oBREEEHRRERTe At biect
unﬁ%@;ﬁngﬁ?gf Ugm@‘tsiﬁ)rsllw wataisolloned ar:mnieah;ajmleafesto yield a

I ke. " .
MG ORI TIET Y 7 e
is pPOTRYE in P Hiduees aﬁw.iﬁégé,z@%ﬁ&@@@i AENBIBUDE lver$ SyBeIMhS

to describe an anbunt o nmpound or a conposition of
(198ReVplussent df ekt Cdn Synpesitim/eerias.i & i Biokgversible Carriers

i ORERRG6 5B7F EAM A B R B b PRl ceutioa
AsdRmimngisd Perdanoniraeds fistmcs altich trsincargoratexbhevietrnby

the scope of 30 this invention. Reference to a
ref)yeRpOUMRISHF formula | herein is understood to include

r ef‘%ro@{%ﬁg” 5l d ?W@@éleﬁsoc%ﬁ‘ibﬁ%ﬁ OEHAPYLSE of this invention
I ndicat ed. ete salt(s)" as enployed herein, ,
witllenetaesnarei shleergaholectiasngtlisw¥sical Gegapipgoamydyes varying

oo oI A00R BRSPS MORLAM B foorar
ins%r}@r@rgitlge F@mfﬁ wiinbe gdﬂﬁblbm‘i,is@hﬁmn,_afocenamumjwbén one or more
solvent molecuIecsoare%cr:]grpo%tedalln ﬁgbgysgllaetﬁigé of %éqcr%/sétalline solid.
"'Solvate" encompasses both solution-phase and isolatable solvates. Non-limiting
examples of suitable solvates include ethanolates, methanolates, and the like.
"Hydrate" is a solvate wherein the solvent molecule is Hz0.

"Effective amount" or "therapeutically effective amount” is meant to
describe an amount of compound or a composition of the present invention
effective in inhibiting gamma-secretase and thus producing the desired
therapeutic effect in a suitable patient.

The compounds of formula | form salts that are also within the scope of
this invention. Reference to a compound of formula | herein is understood to
include reference to salts thereof, unless otherwise indicated. The term "salt(s)",

as employed herein, denotes acidic salts formed with inorganic and/or organic

- 50 -



10

15

20

25

30

but not limted to a pyridine or imdazole, and an
acidic noiety, such as, but not limted to a
w@a0osoxybs c acid, zwitterions ("inner salts") PEHUR®O05/011456
formed and are 5 included within the term"salt(s)" as
used herein. Pharmaceutically acceptable (i.e.,
non-toxi c, physiologically acceptable) salts are
preferred, although other salts are also useful.
acidgmlasswell as kesicarisiatsedvitmiaorganieradionpigane Faseseln

adc@tﬁcfrgmun cﬁmaﬁ@ﬁdrdeﬁcféhﬂglaal cgéjgﬁ%‘é%tﬁf Bé’sﬁMd’?}et{y Whéhas,

ase, an “equi val
buta'nmlummedl tn eapyredine o §utiazate, @ne amawtjlocrtmotehg, st ad,ut not

s or in _an. a di um f ol b
i IR 5 2 CER B A WBnaT SH0H | MG SAre N hangdee
inclaeBl aligsn tRfidpmt @3t 8k NakEhereS PPaP@RESUtically acceptable
aspartates, benzoates, benzenesul fonates, bISU|f

(i.ebavoatiexic, pbusiglogicedy asceptatie) saleraRdtatased, a though Sther

T

exafrmpjllar BY esact@IgLa:ohmpbandaiféermulaﬂ vgthy e ropdioy pHacisor base,

h | f
v %Ere(gﬁve awgt i oat es gcﬂsg(nasnt?c tgss’bng¥d (I:CHW re' éja

pre@rdl)é%@ébﬁﬂ%hﬁ@@%&%orﬁ@bﬂﬁm fblgsiéd B? lydpileaties,

met hanesul f onat es - ht hal enesul f onat es,

ni cox@matass acisi Q@H@tsa fchidssacetgias, pAiaies, alginates,
aso%%ét%l fgéﬁa?rtatéf %ﬂa@é@%&%ﬁ%éuIf@%?@,%?@%tes, borates,
eyl at es,

ohat es
butgra:tes rratrates sanrlnphbmessmalrﬁphartselﬁo(lateehcw@Opem@éeQCDpiOﬂateS,

. nti oned herei tar arate t.hi

iolineiis dorsnibdlatel ehBhRb ondit HEEEMEIE pjucoheptancates,

gly@@r@%ﬁ@@ﬁ@ét% héndulfaeed, iHeptamsides, IHH)@Jn|o}ate§a¢1lydﬁooM1tbrﬁres
consi dered suitable for the form

are genera
hydfpbmmsd@acbdrp@&#lcﬂqs FerAIoXKBihegerWinTasas, BCIaes, malsates,
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pecﬁhmteagémwltmbs ﬁhbhenylprcm)emteesph@ﬁi@ie&cmcrah@is L%‘ealates
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01-217: Anderson et al, The Prac ic

tosa:leéem %ﬂh9e<€aﬂw¢§s mchinenlie. pogifiona 'Ne%‘g%m' qbﬁE@ generally
COHV-@[&% o onb%o@(lﬁé:on t%oqé‘fgpkﬁéjrmd&'e%éﬁ l%bful salts from basic

elr website di scl osur es
phamacnmdmabmrapedncﬂmarﬂ gdispyssast, é@@emms@ bMeﬁ ditahl et al, Camille

o [ReET o ddTof £ Bt R R R P RedL f Lo

(2003 Zurichl WaldyneCHas! Begs @t asalousnal weiPrasmasboiicahSdaertes
1%_/Szgney um salts, salts with organic bases

fo
ga(d) 1-5.995’n9@uéqnlﬁga§yat/ona/ of Pha/maceufgcs(1986) 33 201-217;
Anderson et al, The Practice of Medicinal Chemistry (1996), Academic Press,

New York; and in The Orange Book (Food & Drug Administration, Washington,
D.C. on their website). These disclosures are incorporated herein by reference
thereto.

Exemplary basic salts include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth metal salts such as calcium

and magnesium salts, salts with organic bases (for example, organic amines)
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-51 WO 2005/097768 PCT/ US2005/ 011456 such as

benzat hi nes, di cycl ohexyl am nes, hydrabam nes (forned
wowaks/ o768 bi s(dehydr oabi et yl ) et hyl enedi am ne) PCT/US2005/011456

N- net hyl - D- gl ucam nes, N-nethyl-D gl ucam des, t-butyl

am nes, and salts with am no acids such as arginine,

lysine and the |ike. Basic nitrogen-containing gr oups

may be quarternized with agents 5 h I
suchabilfnzatngs, dd,@thgmexy@rﬁm%s By@r@psa%lgﬁg%fguméﬁ wlﬁn ijN-

bis( %gﬂwgdrrogﬁ%t}(m&f\ﬂ%g rtéﬁﬁﬁg 'r\Pg%é?!ﬁ?I)D aq‘i’u@ééhmbsSerﬁwéﬁmD-
glucsuhitias elshutyl amgneshaind s}wtlswdérsa(rm@ acmﬂecguoh asa@iigynine, lysine
and-ng@illgggéasgrrg%g??ﬁ-ﬁgp o ﬁg[; '(gg&zps O@E} ggﬁggrgﬂzeende Hh agents
sucF’?'fa‘é‘JTb@’J@?)alkyiiﬁghclé%)t déeg SmefH?/l /&thyls pﬁipyﬁ%rdj sadyt ehlandes

base salts are inten arrra tic
bromidtaspaamiasides)t dialiy ﬁvlfﬁtﬁﬁée&éiﬁ@ew %th.yﬁﬁé%tv'oﬁngﬁﬂdamv'
sulf?Lés a‘lghg c?w'éqq Hé‘iﬁfess(%l ? la& P%ﬂ%t?ldarﬁ:ﬂé‘t'e‘éﬁ}l%morﬁo@s

)£'P8E P& e ‘cortespondi ng conpounds
bropidgmosied iarfided)earatid ialides (@gnbenndgr@fphaf@thyi\mﬁmldﬁs) and
thvvlth a carboxylic acid group can form 15
OlNYRar maceutical |y acceptable esters with an al cohol .
Exanypégsn aéidssditt alplocbasdl saittohie interidedetortsd paavhaedically

et hanol . Likew se, co ds of th t th
ccoRy R 50D BrsceBrIR! DAL RIS A RH] odcAhpaRy Sats are

con ﬂe‘?éé’f ‘?f@rt?p?m'éb'f&r%'o@théfc@r res@&ﬁixh@ c@?ﬁp@unds for

rrpoun salts, solvates and
purpwmob’d’\etlhee@’fdﬁn may 20 exist in their tautoneric

for far e, : '
sucreeRlpdR TS B sl S8 o BiOEP banlol
phabfnatc@ahﬁalglsmdeplta{bdemtme Wit &n almj‘nlfeml Eaammes( bbsuitable
tric optical i dth
a|CCPhCPJ%)nCd*F‘dQ ng?'é%léﬂtcj %%Eﬁﬁebndg (i ncl uzmrfhige of et he
sal ewfs%' ¥ghpouang of HoHEgtoRivithhe hoe ?U@@%p&%d@rﬂn

as t e salts and sol vates of the prodrugs 25 such as
pharnmeumalchamt@bdegstmemtrba@@Wﬁf@/ﬂl@@I%@r%oﬁ@e%amd

D ARSI B e

exmah h@@lsiautbmeamorm (foo rexam e ramas@mmde orarrmu:ho ether). All such
di ast er eoneric

taurBRES TS GoNSRTAIRT NERIN SRl Of Sitep tPabinPStiop

t heag erayREm RS (foh@xhmyisIld<oindtek isdraerexatibhldsomers and the
like) of the present compounds (including those of the salts, solvates and
prodrugs of the compounds as well as the salts and solvates of the prodrugs),
such as those which may exist due to asymmetric carbons on various
substituents, including enantiomeric forms (which may exist even in the absence
of asymmetric carbons), rotameric forms, atropisomers, and diastereomeric
forms, are contemplated within the scope of this invention. Individual
stereoisomers of the compounds of the invention may, for example, be
substantially free of other isomers, or may be admixed, for example, as
racemates or with all other, or other selected, stereciscmers. The chiral centers of
the present invention can have the S or R configuration as defined by the /UPAC
1974 Recommendations. The use of the terms "salt", "solvate” "prodrug" and the
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adm xed, for exanple, as racemates or wwth all other,
w@ro0sHdEss sel ect ed, stereoi somers. The chiral PENUS2085/011456

of the present invention can have the S or R

configuration as defined by the | UPAC 1974

Recormendatl ons. The use of the ternms "salt"

"sol vate" "prodrug" and t 52 WD 2005/ 097768
likepisTiNtgSEO oA ESS annlsk@ thlessaJhtS@W@é%l aﬂ@ Péa@'élg ‘9/f Qﬁ‘}‘}ﬂt‘;@mers
steFe%|§J?ﬁer%alr5tan?é?EVt%h?orﬂ@% Pé@é%éﬁsoér ngjasogfetrh% inventive

stereol soners, rotaners, 'tautoners, race or
corpmmdndﬁgs of the inventive corrpounds Pol ym)r phi c

for of the.co ds of for L
S alos M 187EE Bp st ipe ot RE iR indes B ok

solVate@ =@ dpdrsfrob Aignead etomsouridacdfudadulan, bhe a[ﬁoelﬁtb”ﬁded to be
i nvention. Any fornula, conpound, noiety or chem cal

incluppgdr tha Pfﬁﬁ;e\mtwe@ﬁ'ﬁ@rw se unsatisfied val ences in
t hey %gﬁﬁﬂ}la SRsAbbI ﬁ@%@%t?!ﬂ%ﬁ’ém@a@ﬂﬂ% rﬁﬁég'vﬂth' Stherwise
ydr ogen

assu 'have t e requi'site nunber o
unsatisfied velesaes $f yha pt-:eaea)tt epegcation aﬂh@’owimmarfwein is assumed

to 0GR Pl e U G e Codt iRt SRfEY 8% FRlsnses:
canT e cospduhas dcaerding &d t‘r’em”fnvenforphaverpthlaom’naot)logmal
neur odegener ati ve di seases ch a

Propegiess &1 Panigulas: ercUNRe 0 f@r@pfehédc %@H@ed for the treatment
or &%Q@ﬁflérﬁ BM&Mircd bﬁbF’at%%@éd@eSTBQé@ agkl|Lh&ehdrt DRBase, and

appreci ate that the term "neurodegenerative
othesdﬁlegeaseelahrag t¢ the depe®idy chstwmiedroteti.cal neani ng

e e A e G e
disdesd’amnitt ebmenaray acedsladenedicalemeanimansmd tieecsbes diseases
neur ot oxi c SL[IbSt nces. s. i nstance i

ang penditiess H#3un agb@bwm'tfvwm%ﬁ%ﬁamplwdmmguronal
dedth ei%télbn&ﬁyal %l@a@é o %‘eﬂrot@?@?ﬂﬂh@ﬁs &f nsWehodk 88BSEHces. In

I nclude, but are not Ilimted to, 20 Al zheiner's
thigdinstanse, it alge- lm@lude%@llmmtesaesuﬂén@ﬁmn apnogyst lewpls of beta

amg@ﬂig oﬂ%@w’ SExaarﬂglre%gdfts% H c‘?goafs%s%cln QDBH' ené!’('lm;ed to,

hes In
Alzhbengi'ngiseysé eage-relai @@mehm cexelmrail er sysidntatenyididosis,

the ind b dt f
neba b P Al hesl I ad Pk s P Bos ea B o e S B e
in {hgsafihwnantong rﬁfgayy’stérh@n@,wpaé,tfb%kampaé:om

™y

indicate that the indicated line (bond) may be attached to any of the substitutable
ring carbon atoms.

As well known in the art, a bond drawn from a particular atom wherein no
moiety is depicted at the terminal end of the bond indicates a methyl group bound
through that bond to the atom. For example:
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noiety is depicted at the termnal end of the bond
i ndi cates a nethyl group bound through that bond to

w0 b@sases For exanple: -53 WO 2005/ 097768 PCT/US2005/011456
PCT/ US2005/ 011456 CH3 NN O ~ represents CH3 H3C N
NNCN CH3 ~~~JJJ represents NNand 3 OONN ~ N
represents N N N Conpounds of fornula | can be
prepared by various nethods well known to those
skilled in the/art, and by the nethods descri bed®
bel ow. Phar utical conpositions can conprise one or

nore of. the/co unds of fornmula |I. Fgr prep

phar nacewt onpositions fromthe donp )
descry, by TR | nvelRPIFBNE nert, pharoaceut cadé
a table carriers can be either id or liqui
Solid form preparations include powder t abl et s,

di spersible granules, capsules, cachets and
suppositories. The powders and tablets may be
conpri sefi of from about 5 to about 95 }ﬁ)@cent active

corrpound able solid carri ers are ,tbles

art, -e. gne'§| um car bonat e, n e, 15

tal€, s gar | act ose. Tabl ets er s and

capNuI e$ can be usedeRI§Se8W i d dos e f rrrs suitable .4

% oral adm nistration. Exanpl har maceutical |y
eptabl e carriers and net hods manuf act ure for

various conpositions nay be found in A Gennaro
(ed.), Rem ngton's Pharmaceutical Sciences, 18th
Edition, -54 CHg

A i

(j@ represents @N\
N : L/N

né 4

Compounds of formula | can be prepared by various methods well known
to those skilled in the art, and by the methods described below.

Pharmaceutical compositions can comprise one or more of the compounds
of formula |. For preparing pharmaceutical compositions from the compounds
described by this invention, inert, pharmaceutically acceptable carriers can be
either solid or liquid. Solid form preparations include powders, tablets, dispersible
granules, capsules, cachets and suppositories. The powders and tablets may be
comprised of from about 5 to about 95 percent active compound. Suitable solid
carriers are known in the art, e.g. magnesium carbonate, magnesium stearate,
talc, sugar or lactose. Tablets, powders, cachets and capsules can be used as
solid dosage forms suitable for oral administration. Examples of pharmaceutically
acceptable carriers and methods of manufacture for various compositions may be
found in A. Gennaro (ed.), Remington's Pharmaceutical Sciences, 18th Edition,
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WO 2005/ 097768 PCT/ US2005/ 011456 (1990), Mack
Publ i shing Co., Easton, Pennsylvania, herein
w0 p@sngosat ed by reference. Liquid form prepaP@l/uswes/ 011456
i ncl ude sol utions, suspensions and enul sions. Water
or water-propyl ene glycol solutions may be nentioned
as exanples for 5 parenteral injection or addition of
sweet eners and opacifiers for oral solutions,
(1980 pwh GREISVRD Biul SRYRB. PENGEHP1Iar FF b PRPER 8RS DY
refeﬁ% @l so include solutions for intranasal
m ni stration. Aerosol preparations suitable for
i nhamaidiformmgpara(dbusimcmmdiejebkmrtisnamusmsim‘@ and powdsiens.
orm ich be in natio
Wl Bre STy Sy GOLEaaRREp e cas ety Breg s wieaples for
parbAir4| iAREAEE P ddliRS. ofsvibetBhérsofeN opAtisiers mlow@dmms
solid form preparations that are intended t

be
suspeRgieNs&Nd YRBISIANE. bléﬂ@hdefOu@éDreparatiO@@IHav @}Sfﬁ include solutions
for P@&‘P\%é{é%ﬁn&%@ct her oral or parenteral

mnrstration h liquid forns include solutions,
sushemnsobpeparationsmuigbentyr inBal@hen mmspkm@hdﬂ@ grflutions and

o B0 P L3 e oL B AT e T
acoeptd@sar@al oseH &s aandénrcoemressongaand geanrdyen.

included in a transdernal patch of the nmatr
r esRIBPANGIUEGH AR O TRLRIERR R URNA thah afw‘f%weé) {9 P hi s

corf/\éﬁ%s §ho%9%e@&%ru@ %”hgﬁ@' fo%gﬂ@béth%s%Ve%é{er?m

muf ated’in a uni t age form In such form
pareh@rpk@cﬂmrrmtramnl sSebliuit dedms icdudribolabpys.ssusegnaions and
om %ses contai ning appropriate quantities of the active
g nd e.g., an effective anobunt to achieve the
deSTHﬁ@doﬁWomse of The irygatidn lnyanyalsacbe dell\ma’pleurmwsdlermally

Tha HansaBBUAl QBRI Tt Alh e D806 e e ars: BEPYS raadpsols
anc?BPléFn s%én@a% CEE 5é3|n%%étd lﬁfé)tlaﬁsdmoﬁ p%'t@ﬁ 8f #ll Matrix or

rom a . g t bout ', and nost
respr\eﬁre’&yablays alem«nnabatucon@ 101hergrttf@I 1® PUTEE. g,

38:2@% pg%-ﬁf’%@"ﬁé@%ﬁ@ %ﬁacrg g@é{ﬁéléé%}c? @gm H-IF%Sd %?E%'n dosage

formedui SuehEDdtrs, bk mbﬁamtdnaetsuaddjldétmrﬂ;@\ssaltalbly sm‘edt Urgt doses
condi tion being treate ermnati on of

corjRBYE 2BRCRYBG %@‘P%st%‘rt%ﬁ 6}5@% TS e poaTgtive
amduhhtdaér8ve the desired purpose.

The guantity of active compound in a unit dose of preparation may be
varied or adjusted from about 0.01 mg to about 1000 mg, preferably from about
0.01 mg to about 750 mg, more preferably from about 0.01 mg to about 500 mg,
and most preferably from about 0.01 mg to about 250 mg, according to the
particular application.

The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.
Determination of the proper dosage regimen for a particular situation is within the
skill of the art. For convenience, the total daily dosage may be divided and
administered in portions during the day as required.
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dosage nmay be divided and admnistered in portions
walewosngrothe day as required. -55 WD 2005/ 09776BCT/US2005/011456

PCT/ US2005/ 011456 The anount and frequency of

adm ni stration of the conpounds of the invention

and/ or the phar maceutically acceptable salts thereof

| t the jud t of th
at ¢ S el G o REE el e aen of ALk SPeIERYNC G the
mvermtrtm am@/@r&MpBaerﬁa@‘uthBﬁ @@&é&%bl@%ﬁ’@t’h'elré’éf IR g giﬁc?ted

ons bein treat ed A typical reconmmen

aCCéPé‘?'PQ t%é‘g\g@@”&%{“rﬁiﬁ% GitteppHIg climigian sonaitdiesng sanh factors as
ager %%nﬂ:ornoéﬂcﬁg%tof %fﬁgﬁ%@tﬁﬁﬂ%@@% geg(%gfbogfothg / 43 Hg%nbemg

four divide
treajedt H\etypmaé redammiendeddia)ly kiosage eegieter! idmdrgldadrﬂmlsﬂé’r%n can

s 1-24. The conpounds
ran G TR 383 E8 o B Do i DB T GG e Reircividec
doslesown to those skilled in the art, and by the methods
de ri bed below. CGeneral Schene 1A Fornmati on of a

CREESPRIBLYE CREMNAAITS 9fiheRINyeREpR iaclure) RutareRB)t2inGted to,

OmPm (C Rl N O CH3 R11
the@mp;@l@d%&@(ang%ﬂ% L S Sh26 F 'S026 2090

S0 2 esempeuRrds bf Rrmula Rtah e pRepb{reRilby/va@omB (f&3heds well

kno&}ﬁt “&5@%1{@@@ %@E&gﬁnd Qyéﬂ%@e}ﬁ‘g@ﬁ dﬁsgr@eqi_lb(g:@g ORT

VI | VIIl RL IX 15 Reaction Steps (a)
0/ Et THE/ Li O+ H20 C(O d) 2/ bCM
GeQ%%VSfF%sm%géi%rpgmavm Sta —(co-%m)aﬁkylene chainin B2
B s
m m O
B\/OCH Rl NBN Rﬁ—( &/C| N>\/CHN2 RH*(NBVKOH

SO
R‘7 ‘| ) F{H 1l R7 11

S0, 0 SOzO Soz S0z

IV m VY

/

m% - <

)2 i i
Rw((r:i:/o}_; R11< Rﬁ( BYOMe R”< >\A

so; Soz sof,
a1V "1 VI F%1 vin R7 4

Reaction Steps

(a)  NaOH/H.O/EtOH or THF/LIOH/H0

(b)  (C(O)Cl)o/DCM/DMF (cat.) or SOCly/solvent

(c) diazomethane

(d)  Ag"/H.O/organic co-solvent

(e)  LAH

(f) DIBAL

(9) RuCl; (cat.)/NalQy

(h)  Diborane

(1) Dess-Martin or Swern oxidation conditions (for example as

described in Dess, D.B., Martin, J.C., J. Org. Chem., 1983, vol. 48,
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(c) diazonethane 20 (d) Ag+/ H2Q organi ¢ co-sol vent

(e) LAH (f) DIBAL (g) RuCl3 (cat.)/Nal®™4 (h) Di borane
WQ@2006i09778%ss- Martin or Swern oxi dation conditiPeEUS$005/011456

exanpl e as described in Dess, D.B., Martin, J.C, J.

Og. Chem, 1983, vol. 48, -56 WO 2005/097768

PCT/ US2005/ 011456 begi nning at p, 4155; Onura, K,

Swern, D. Tetrahedron, 1978, vol 34, begi nni ng at gp
1651 b&E@inEngeénc 455 @MéreKn SVh%r@rPorﬁf@ﬂ?%?%O” 1678, vol

referen [ Lo
Met hoxy??%t’ r?)ré}lg %gﬁél pﬁ%{sﬁ%&{r%ﬁ' ?%erﬁ s ?e'rem incorporated by
chl ori deéeféfwasee ertF(d(r)erHBé)y (1) NaCl 2 Ester | may be

pr are or ex he hod descr,i i

0§ Sde PG ey Buanbenote i H e oTope (apgionbeybase
appky catj@gy i s herein incorporated by reference in

its ‘entiret Compound | can be converted to
carboxyINaC&i d 11 by 10 direct hydrolysis (i.e., step

(3o 0f ) Rhyhd BRATER fﬁntgﬁHg[e(e, gyf‘fhygf%\ﬁggtogéyscl-ibéé in U.S.
SerxNdtiOBEHBOY/I(compstieg 1eg)sald'lappllm’trdmomwmemaobdr perated by

chain of conpound Il may be honDIo ate
refaiRRES Ifoldh ROBLTY.| ComagiioV G Pg CoRES %&9 ceyhgylig acid Il by

dwe%iég%@‘.%ﬂ}ls?s g% @t?p%é ig&?%é hed siéﬁ}%ce@@@@ﬂﬂrch egt@r lis

_ ich is herein incorporated in
redu¢ed enalcobblyYl |nt$tep¢b},4 falfovpedby dixitgticormd\dgatstéep (g). The

oxy| id s h
carGaa YoB R Of PRGN PYGE B BIPGAREAR R pgiates
I a’hfdwt uﬁhgtn% 'Arﬁé(tnéfé%?t §Yntﬁb§|§3e(g . 85 dedirimg mqmp@uragcwnann
as arti ng teria t hen SUCCGSSI veI

OrgstFaa@t (1)38-88) th&ﬁ]dNngb\)ls hegein dsapeisged myts enprety n(fqhereby
orob i P e SLBIRERI aBE D bR e
corhfourdPVires & furisdraisindioBatdeeh ppeatingehs & e E}stertt bgznthe51s
honol ogati on may be carried out by preparing al deh

steps (i.e., using compound V as the starting material, then successwe)(y applying
steps (b), (c), and (d)). By repeating the Arndt-Eistert synthesis steps in this
manner, alkylene chains of any desired length may be prepared (e.g., as in
General Scheme 1B, below).

Alternatively, the homologation may be carried out by preparing aldehyde
VI, either by reduction of compound I with DIBAL (i.e., step (f)) or by oxidation of
alcohol VI in step (i). Alcohol VI may be prepared by reducing compound | in step
(e) or by reducing compound Il in step (h). Aldehyde VII can then be reacted
under Wittig reaction conditions (e.g., step (j)) to enol ether VIII, which in turn can
be hydrolyzed to aldehyde IX (e.g., step (K)).

In an alternative synthesis of aldehyde IX, alcohol VI can be first converted
to an iodide, for example by a combination of triphenylphosphine with iodine
(General Scheme 1Aa). Subsequent displacement of iodide with cyanide and

reduction of the resulting nitrile with DIBAL can furnish aldehyde IX.

General Scheme 1Aa: Alternate Synthesis of Aldehyde IX
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VIl, either by reduction of conmpound | w th DI BAL
(i.e., step (f)) or by oxidation of alcohol VI in
war@p/09i7p8 Al cohol VI may be prepared by reducP@mus2005/011456
compound I in step (e) or by reducing conpound li in
step (h). Aldehyde VII can then be reacted 25 under
thig reaction conditions (e.g., step (j)) to enol
et her II whi ch |n turn can be hydrol yzed to
al dehy@ 21X (@.0., &fkp (l% (A%an al ter nat(lR\%@
synt of al_dehy m | coheln VI cHn_be €
corw‘ Ot}-b angi’ | forg | enby qucd i on
of tri pbgnyl phosphi ré@ with i od| (Ceneral 6hem§3
Aa) . Suhsequent disg Iacemant of T10odi de with cyani de
and 307 r€duction offRthe resultﬁﬁg nitrile wit’h DI BAL
canpiyéiis8tadehyde | X General Schene 1 Aa:

Al ternate Synthesis of Al dehyde I X -57 WD 2005/ 097768
PCT(/aa$2ol68hdﬂzl456 (R3)2 1la (R3)2 (R3)2 (R3)2 PM (Om
((b@) @%ﬁﬁ% R11-~NOH R11 ~ R1i-zNCNRL1 N O S

2 VI RL RL RlL I X Reaction Steps (aa)
PPh(&b)LZ D(EW) n-BudNCN 5 (cc) DI BAL The sane cycl e of
honol ogati on using Wttig reaction conditions can be
repeated starting with aldehyde I X or aldehyde I X can

be i dhARbcjde bhBonfdiédARpRARGHhHViag Fba‘étléﬁ%ofn@ﬁﬂdh%rcan be
honol ogat ed b% rep eatlsg the Arnd-Ei'stert 10 synthesis

rep@ﬁbqsisstagtlrtg wEh sdeehvalsole or elilweg IXraan ioe yidizathiouhg X

cofrsnalss raR B RS M RREAL RIS b P HREEREH

syrifiesis erms(ds discuspspbipdve /théfEop dp/oaumg\bgﬁgam@m irpr

or cycl e of stes , k) repeated foll owe
Schemey18 below ps (1K) P

. General Scheme 1B: Repeated Homologation of Carboxylic Acid Side Chain

RS
cycle of steps (b-d) repeated (Cgi
\ Ry (CH,),COOH
or or cycle of steps (j,k) repeated fo!lowed‘ 2 X

IX by (1)

(appropriate number of repeat cyles)

Of course, starting material | of General Scheme 1A is only one of many
possible starting materials which may be used to prepare compounds according
to formula I. For example, the homologation reaction conditions described in
General Schemes 1A and 1B are not limited to starting materials in which indices
n and o are both 0 (e.g., compound I).

General Scheme 2A: Formation of a Cyclopropylene Moiety in R?
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I X by () (appropriate nunber of repeat cyles) 15 O

course, starting material | of General Schene 1 Ais
wo@ndog/oo11e8 of many possible starting materi al SP@IUSIV05/011456

may be used to prepare conpounds according to formula

| . For exanple, the honol ogation reaction conditions

described in General Schemes 1 A and 1 B are not

limted to starting naterials in which indices n and

o are bofifi=0 (e.g., conmpoung’). 20 Ceneral @cj;ems 2A:

F@rmatlwg "of aQIcIopfopylébl\/ble ig R 4B8 WO P
X 7005/ §9 CRGCTPUS20057 07 1286 cH.R3 % TR3) &' (4@} WS T

~(Q)mni{Cxmo (0)mp X RA% SO € )cooowesm% i

~N(CH2)OE:(]VE Rl ~N~(CH2) 00,€h8 2 XI SO2 CH2 s ¥ Rl

RLXIl RXIIl (R)2 (R3)2r Cm()m R11~S0~ (CH2)C

L Me2Bu t g O R11~-N~ CH CCH20SI Me2Bu t  ~ 2 Soo (

5 AR A
| ite, t S02
%éﬁ@ﬁg 'm CF(%%%MC}Q 02

nR 11 ES6(€H2) B R1L XVI |
XVIFU | 2 (R3)2 u cycl e of %Cf—eps Cb-d) repeated ( )
R11L/ (C) m R
3 S
(B )2 ( > R,
R11—< C,CHQOSiMegBu-t R11,< \\ CHZOH t 4(C>m
%, H2)oG N — R B\C CHoOH
2 CHp § CH2 2o (CH2)eCs,
1 I 2
AT i R XV a1 XVl
(32 le of steps (b-d) ted RS)
u (Cm cycle of steps (b-d) repeate 4
- . ) —_— 1
R”(N\>\<CH2)”C«COOH _— R >\CH )oC(CH2)sCOOH
S0z T or cycle of steps (h-]) repeated SO, L\
Rl XIX (appropriate number of repeat cyles) R XX

Reaction Steps

(m)  SOCI/MeOH

(n)  Tebbe reagent
(O) Hgo+

p)  t-BuSiMe,-0OS(0z)CF3/EtsN
q) MCPBA

r PhgCHsP*CI/BuLi

) Tetrabutylammonium fluoride
t EtoZn/ICH:CI

u)  RuCly/NalO.

w

~—

(
(
(
(
(
(

Carboxylic acid X (e.g., prepared according to General Scheme 1B) is
converted to methy! ester Xl in step (m), and the methyl ester may then be
converted to allylic alcohol XVII by a number of known methods. For example,
methy! ester XI may be converted to enol ester XII by olefination with Tebbe
reagent in step (n) (S.H. Pine et al, Org. Synth., 69, 72-79, 1990, herein
incorporated by reference in its entirety), followed by hydrolytic conversion to
ketone XIlI in step (o). Ketone XIil is then converted into silyl enol ether X1V in
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O'" N R 1 N-(GH2)cO-O0H SO (CH2) cC(CH2) eGO0H S02 or
cycle of steps (h-1) repeated Rr XI X (appropriate
woose97768 repeat cyles) RL xx Reaction StepsPCTS2005/011456
SOCI 2/ MeOH (n) Tebbe reagent 5 (0) H3O+ (p)
t-BuSi Me2- OS(02) CF3/Et 3N (q) MCPBA (r)
Ph3CH3P+C -/ BuLi (s) Tetrabutyl ammoni um fl uori de 10
(t) Et2zZn/1CH2CI (u) Rud 3/ Nal 04 Carboxyl i c_aci
stef &R)gand ps epgized iacder dind\. RE@meil MS@l@@ﬁeTQ”BBWe@@ﬂ 1993,

dth
49 GRIVEHEEERY0. TEEM inshiisinl! o IRsgl PR B oy | o°
t- bu@ld@h&hy%ﬁ@lbx@kemn@mewmﬁg bmjwatmetdmémneﬂw in step (r)
exanp nmet h%le ester be converted to

prox«sge@pomnow % fqlﬁ%Yﬁ‘%owh@rﬁ'%BEPéeCtﬂ&%W %P%%%und XVl
n sigh) (6 BroTigs AR o q X s oy Bepr ey e ) o
pro%délakv@tblbWIhdelod)ble,VIdom\ersomdlzte@ inkd¢ o ie) t)zildarboxyllc acid
p.(0) Ketone Xl hen. convert into
XIXerfolTH e M SI08] 57 055 SOBBI 08T G e PRS0 flpsised. as
| t ) YaRRot o, M
ois e R oy e SReE R 1R P e &
Generad Sodresne @Asy Alwreamswtheslsafriﬂetone Xii
t - but yl di gret hyl si |yl oxy ket @e XV. Wttig ol efinat hgn
of keto % XV in stepddr) i des conpound, XVI .
c eava 5t the S|Iy1——pr Tng greoup Of_%%
5 inRS @Hz}gcg@mes I nyl Lghol XV | chYi s CHz
cycl opr omnasf d in step (t)S@D pr OWN( @I@e)é/lecohol XVI?Q.
Al cohol is then oxidi aed in step (u) to R’
carboxylic acid Xl X. Further honol ogation of the
car boxylic gcﬁ d can be carried out, if desired, as

(R3> ' ge (RS)
RH(S?)\CH R'Hf( >\ CH
2
RW }\q'i

X1

a

C(OH)CHs

Reaction Steps

(dd) HN(OMe)Me/i-PrMgCl
(ee) MeMgBr

(ffy ~ DIBAL

(gg) Dess-Martin periodinane

Ester Xl can be converted to an N-methyl-N-methoxyamide in step (dd),
which can further react with methyl Grignard reagent (ee) to furnish ketone XiIll.
Alternatively, ester Xl can be converted to an aldehyde, for example by reduction
with DIBAL. Reaction of the aldehyde with methyl Grignard reagent can provide a
secondary alcohol, which can be oxidized to ketone XIIl in step (gg).

General Scheme 2Ab: alternate transformation of ketone Xlll to alcohol XVIi
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di scussed above in CGeneral Scheme 1 B, to provide

conpound XX. General Schene 2Aa: Alternate Synthesis
wotikeree X1l (R3)2 dd (R3)2 (R3)2 (C) m (C) perZES10C)/m1456

~R ~~ 0 R11~N ~( CH3 11 11 R N (CH2) cO00OMe N (CH2)c

S CH2)c 0 S22 | XI SO RN(Ow)Me 1 XTIl if (R3)2

ee (R3)2'o (OmPM R11 N ~(CH2)cC(O)H ~

R11~N~ CH2)CC(O—|)CH3 02 SC2 10 R1 Fgl React i on Step%)

(dd) OMe) Me/ 2 PrvgBl>  (ee) N)bl\/gBrRi% (ff) DIBAL “2

(99 s Mar g, n pg{i |naneo¢Este B\cé:an b@adsvgnveg{éd}\

to an“i}g—h%“h%-l\l-msth (yalfticde in st %, Which ca

furthey, react with meihyl Grlgnardr agent (‘ee) to # Vil
furnish ketone XIIl. 20 Alternatively, ester Xl can
be converted to an al dehyde, for exanple by reduction
VVI tmewtmst%actl on of the al dehyde with mnethyl
gnard reagent can provide a secondary al cohol,

h) c alRDB&-OXiNtbisédfltorarestbyisuiony!) amirsiSechlgmpyridine

Ge al aye PPH e transformati on of ketone
n@vt 0 @E ohol@ﬁ*val I EZE 2005/ 097768

PCTGJlezo@ M11456 (R)2 hh (R2ii 3 ~R3)2 .1J (R )2

Ketone XIII can be converted to an enol triflate in step (hh). The enol
triflate can then be carbonylated using carbon monoxide to furnish a conjugated
ester in step (ii). Reduction of the ester in step (jj), for example with an excess of
DIBAL, provides alcohol XVII.

General Scheme 2B: Formation of a -(C3-Cs)cycloalkylene Moiety in R?
E %)z (RS)
Rﬂ( \\ O Hal-CHp-(CHg)g.1-CHap-Hal 9”4 \\
SO,

(CHz)oCHaC-OMe (CHa) oc OMe

base Ll >
: ‘ \ d

R xxi R1 XXl
Hal =1 Br, Ts

Cycloalkylene moieties other than cyclopropyl may be formed, for example
by the method of General Scheme 2B, when the R? side chain has a carbonyl
group situated next to a methylene group. For example, compound XXI may be
reacted with a bis-halide or bis-tosylate in the presence of a suitable base to form
the cycloalkylene ketone XXII. Those skilled in the art will recognize that XXl is a
simply a special case of Xl, wherein ¢ is at least 1.

Likewise, starting materials XX and XXI of General Schemes 2A and 2B,
respectively, are not the only possible starting materials which may be used to
prepare compounds according to formula | in General Schemes 2A and 2B. For
example, the cyclization reaction conditions described in General Schemes 2A
and 2B are not limited to starting materials in which indices n and o are both 0
(e.g., compounds XX and XXI).
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(OMmM((OmMm(Om(COm N CH3 R',~\ 11 OIf cC, 000Me
(CH2)cCCCHZOH R NR N ~CH2)0C, N ~CH2)cC (CH2) sSO2 O
wWQRRSM26602 CH2 S02 CH2 R XIII R RL R XVI | PCT/US2005/011456
Reaction Steps (hh) LDA/ 2-[N,
N-bi s(trifluoronethylsulfonyl)am no]-5-chloropyridine
5 (ii) MeOH CO Pd(PPh3)4 (cat) (jj) DI BAL Ketone XIII
n be converted to an enol triflate in ste

Gerpl Sahame 3 Camhinian 56 Ay BBRy halBcOTRWHy S8 fRimation of
(CTTEHXBV gg%’kg é‘ntgm a conjugated 10 ester in step

|on o the ester in step (jj), for exanple
wiih an excess of Dl BAL, prow des al cohol )Wl)i.

ggf?jle) Wﬁ mw EMHI}B é"'\@é@\ ES)B @ry).C0H

R”{@ 98% HaI-CI—|2(CI—|2)d10|—I2HaI 0 11 S,
(¢ C—OVE base - R SO (CH2)0CC--QOwve 2 R1 XXI )
)J:d xxn =1, Br, Ts 15 Cycl oal kyl ene novi et i eﬁx”,

hler than cycl opropyl may be formed, for exanple
{
e R gP ey BSR  a R0 o gl
proﬁéd@r%elsgéeg tgG@lmpgalFSHh?m?mAeandCDBj{Jarm@idya{Xhlhymnebf@rmmg
reacted w a bis-halide, or t
ropPasERdE- bt OF etR SR ATt 25t MiifkColpbinedl iyyaious
wa{fﬁd)ﬁ‘r%v?@g vand&%&nélﬂa‘hbﬁg of Bkl et Mélbalk?@h@ﬁhéfétles on

Is a 20 sinply a special case of wherein
thedR' @datchlae'a@t oqmpgunéwgéordmgaﬁqfolﬁr@um eFPra%armleaﬁa shown in

Ge?%lal % gﬂ{éeé,aéoéﬁgﬁﬂg? n% @é‘ﬂo’ﬁ%logated to extend the alkylene

chain to the extent desired, then a cycloalkylene moiety may be formed, followed,
if desired, by additional homologation of the alkylene, to provide compound XXIII.

General Scheme 4: Formation of —C{O)-, -S(0)~, and —S(0,)- Moieties in R?

BHs . MsCl KSAo NaOMe
X or XX or AOH — ~0OMs — /—SAC Me OH e —S8H
XXIll XXIV EteN  Xxv XXVI XXV
SO,Cly
(COCI), AcOH
! Cl, (Excess),
pd AcOH pd
’*CCI O,,SOCI SCI
XXIX XXV
XX

Carboxylic acids X or XX or XXIIl can be reduced to the corresponding
alcohol XXIV by reaction with borane. The alcohol XXIV can then be reacted with
a suitable reagent, such as mesyl chloride (i.e., methane sulfony! chloride) and
triethylamine, to form a compound having a suitable leaving group, e.g., mesylate
XXV. The mesylate group can then be displaced with potassium thioacetate to
provide thicacetic ester XXVI, which after hydrolysis (e.g., sodium methoxide in
methanol) provides thiol XXVII. Oxidation of thiol XXVII with sulfuryl chloride
provides sulfinyl chloride XXVIIl (Youn, J.-H.; Herrmann, R.; Synthesis 1987 (1),
72, herein incorporated by reference in its entirety). Oxidation of thiol XXVII with

excess chlorine provides sulfony! chloride XXIX (Barnard, D.; Percy, E. J.; J
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For exanple, the cyclization reaction conditions

described in General Schenmes 2A 25 and 2B are not

limted to starting materials in which indices n and o

are both O %e, ., conpounds XX and XXI'). -61 WD
Chezo&®roeted 6 @T%@J@Z@UB?CG)QQ%@ bgeaterancesthisheniiety).

: y, - 0 r 0 ;
el RS B B e P RE BT PRE) 3G TRL pRGly intorice
(opt{dPamy With Etaiyviic GNRtgretentietdntesaayircH iy XL 1~N- ~- -

ORLI1 O S02 (CH2)cC(CH2)eCOH N CH3 v S02 ng?d,Rl
| okose of eikdldia tae askyillirepagnige et ing; r?ﬁc?@?,sog@ﬁcé echAt
ai 0 : - i
e g 1 PR R ™ b eriale shown,
but prayclesl cared @utgyiih GhescarbSufiemes egmandnd®) may be
conbined in various ways to provide various
conbi nations of al kyl ene and cycl oal kyl ene noi eti es on
Gerdial Bahehse5¢ itrod aéticnaianads Vrsety of R§ to fornula |I.
For exanple, as shown in General Schene 3, conpound I
may be honol ogated to extend t >alkylene 10 chain to
the extent desired, then a c El 51ky|ene nofety nmay be

formed, followed, if desiré&d, Wy @idj.ticiaky
honol ogati on of the al kyl ene, t¥frovi/de conpound
XXI'l1l. General Schene 4: Forma#ﬂi on of =¢(O -, -S(O-,
and -S(02)- Mdieties in R2 Na 3 XX8KI XX or BH3 -
/OOH Ms C ViVB  KSAS / - SAc - SHy{ 11 Et3N XXVI
X c
MeOH XXV | %oqv 0200 (cou%z\( CoH Cl2 (Excess),
W\ > XXIX AN N(CHR)C(CHR)6SY
A N
XXX L N,
XXXN
&
m
)
R”lNX(on)cong)ecv
$02 /
‘ \
R1 /d
XXX

The moiety Y of R® may be introduced by reaction of the appropriate
sulfinyl chloride, sulfonyl chloride, or acyl chloride (e.g., prepared as described in
Scheme 4) with the appropriate HY, optionally in the presence of an organic base
such as triethylamine. For example, compounds XXVIII, XXIX, and XXX may be
reacted with HY (e.g., wherein HY is piperidine, pyrrolidine, substituted piperidine,
substituted pyrrolidine, etc.) to form compounds XXXI, XXXII, and XXXII
according to formula . Compound XXXIIl may also be prepared by the coupling
of carboxylic acids X, XX, or XXHI with HY using amide forming conditions, for
example the conditions described in Humphrey, J.M., Chamberlin, R., Chem.
Rev., 1997, vol. 97, pp. 2243-2266, herein incorporated by reference in its

entirety.
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Carboxylic acids X or XX or XXII| can be reduced to
wo b@sogrsespondi ng  al cohol XXI'V by reacti on wWe€TUS2005/011456

borane. The al cohol XXI'V can then be reacted with a

sui tabl e reagent, such as nesyl chloride (i.e.,

nmet hane sul fonyl chloride) and triethylamne, to form

a conpound having a suitable |eaving group, e.g.,
Generdl|Sghemgy. Altgenatesiorapatign af Pipgrdine fase

di spl aced th potassiumthioacetate to 20 provide

t hi oaceti cester XXVI, which after hydrolysis (e.g.,

sodi um r nekkeRPtke | r? met hanedvos ovi@é&S t hi ol XXVI | .

Oxi mfaticon -of —thi-ol rWth—sulfuryh ehkori de OTBS
proyigrs SuMdienyd chixonitde 08A9 1 (Ysuwynd. - H. ;

Herrmann, R ; Synthesis 1987 (1), 72, herei N H;0%
incorporated by reference in its entirety). tdati egni~SySge T

of thiol XXVII with excessrady,Qrine provides sul fonyl §‘O°
chloride XXI X (Barnard, D.;pReseYux E . dy J -62 WO R
2005/ 097768 PCT/ US20050/H11 1456—Chem™Soc 962, 1667, XL
herei n i ncorporated byyxigrence i nxxtix entirety). ’
Al'ternatively, the reaction of carboxylic acids X or

XX or XXI'I'l with oxalyl chloride pptionally with
catal ytic DVF present) proypdes acyl chloride XXX
Those of skill.in the art_wll| recognize that the
reactions descki’bad Rh 5 General” 3 4, above, are
not limted to th&Ospecific stagljdty materials shown,
but may be carriéd'out with other Rlarboxylic acid
conpounds. GCeneral Schene 5: Introduction of the Y
Moiety of R2 (R3)2 ~(COmo R11 N, (CH2)cO(CH2)eSY 2
RL )d XXXI (83)2 XXVIIl HY ~(OmO0

R N~ R2 R”/\N/\RZ
;92 o
XLIII XLIV

Alternatively, the piperidine “core” of the compounds of the present
invention can be prepared by a cycloaddition reaction between alkene XXXVII
and imine XXXIX. Alkene XXXVII can be prepared by the Wittig reaction of
aldehyde XXXIV with phosphorane XXXV to form a,3-unsaturated ketone XXXVI.
Enol ether XXXVII can be formed by trapping the enolate of XXXVI with TBSCI.
The resulting TBS enol ether XL can be hydrolyzed with a mild acid to
piperidinone XLI. Ketone XLI can be reduced to alcohol XLII. Those of skill in the
art will recognize that ketone XLI and alcohol XLII can be further modified to yield
compounds XLIII and XLIV, which represent a subset of structure | claimed
herein.

Specific examples of the preparation of compounds according to formula |
are described below.

-84 -
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reaction of the appropriate sulfinyl chloride,
sul fonyl chloride, or acyl chloride (e.g., prepared as
described in Schene 4) with the appropriate HY,
opti onalléxlﬁn t he presence of an organic base such as
Preparadiaty phExagpleot exanpl e, compounds XXVI 11, XXl X,
and XXX may be reacted _(e.g.oHwher e| n HY is
pi peridine, pyrroLidin /w/lsubst |’\£ ut'ed pi peridine, 15
substituted pyrrolidi eN et o f orm conpounds XXX ,
XXX 1, and XXXI || \ae’/cgr%b g Po formula I. Conpound
XX 1 1 may al so be p?epé%ed by the coupling of
carboxylic acids X, XX xer XXl with HY using am de
gorrri ng gondi tions, for giexanple the conditions
escri bed in Hunphrey, J-M nberlin, R, Chem
Rev 1997, vol. 97, pp. Eéﬁ@%g% herein

D385 89145 stlo{ ELSLIRAS, h Dok a0y Bk or o1 Wer s o

5 Exammleﬂﬁ’@tle U-&. idetriad A oo fl ORIGEeB 9 8li arefalione. C~1 ~  xxxv PPh3
0 1. NaHVDS OTBS R2CHO OTBS XXXIV PhMe/refl ux XXXVI

2. TBSClI XXXVII H O+ R1~N R2 R1SO02NH2 X502

Preparation of methyl ester 1
ArB(OH),

Pd(PPha)s N Ha/PtO;
m SOCl/MeCH /m\ PhCH4/EtOH . » MeOH/HOAG
B ONCOH T B ONTCOMe T N"~COMe >

O ArSOZCprr
N "CO,Me ——> ’CO Me
SO

F

C!
1
Step 1: To a cold (6°C) mixture of 8-bromopicolinic acid (40.0 g, 198

10 mmol) in anhydrous methanol (750 mL), thiony! chloride (58 mL) was slowly

added. The temperature was allowed to rise gradually to 34°C while all of the 6-

bromopicolinic acid dissolved. The mixture was refluxed for 5 hr. The solvent
was removed under vacuum, and the residue was dissolved in 2 L of ethyl acetate
and washed with 2 L of saturated sodium carbonate. The agueous phase was re-
15 extracted with 1.5 L of ethyl acetate. The combined organic phases were washed
with 1.5 L of brine, dried over anhydrous MgSOQsy, filtered and concentrated to
dryness to give methyl 8-bromopicolinate (34.0 g) as an off-white solid.
Step 2: Methyl 6-bromopicolinate (43.8 g, 202.8 mmol) was heated in the
presence of 3,5-difluorophenylboronic acid (40.6 g, 263.9 mmol),
20 tetrakis(triphenylphosphine)palladium (23.5 g, 20.8 mmol) and sodium carbonate
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Alternatively, the piperidine "core" of the conmpounds

of the present 5 invention can be prepared by a

cycl oaddition reaction between al kene XXXVII and

imne XXXI X. Al kene XXXVI|I can be prepared by the

(45 %8(\?% e} m%m@‘ne @7eeRy fan 0% Ahoi(2B6 phiosaisr @wer 16 hr,

to forma, 3-unsaturated ketone XXXVI, Enol

Tre e ELF%%%%%?E@ G BRI £10hd oo o
rembeemodjxamtg/z%emesthﬁlag mesiduacias uahem@pphphﬁuquanla@éﬂ Rng .

Ket ne XL| al
waspE e itn SUBIRE T er CTbE PoR o R ptlvkpun BhGRFs e
extr@bW@ltk&nglLr}le?iﬂ D@Vd I;El{k{/dlefl\%a!ﬂ‘ﬁvﬂpfﬁamt \tvere/ceﬂndunbed then

ounds an i repr t

washegHPENs E145 BB CHRIARIIRC GBI SRamBa I DpReof a
darRSERARN %tgfiglcofﬁ@mﬁéné’i%é’é FHisksh Wﬁhfz‘yO'TWLaoﬂDCﬂJﬁand

are descri be el ow. -64 WO 2005/ 09776
loadRTTHe2a 05 DElicace! Robyan épreoma@@dax%nglh@xanesmnd eluted with

a gr?]dhqnﬁ%ﬁ 1b. Wﬁa‘%’th%leasc%?ﬁgﬁnﬁ@e?g%gp"il\[fteeq \VApBrd & the solvent
and drying, 45.6 g of an off-white product was obtained.

Step 3: Under a hydrogen atmosphere, a solution of the product from Step
2 (45.6 g, 183.0 mmol) in methanol (2.4 L) and glacial acetic acid (600 mL) was
stirred in the presence of platinum oxide (12.5 g) for 72 hr. The reaction mixture
was then purged with nitrogen, and the reaction mixture was filtered and then
concentrated under vacuum. The resulting residue was taken up water, treated
with saturated sodium carbonate, and extracted with DCM. The organic phase
was dried over anhydrous Na,SO4 and concentrated under vacuum to give a light
yellow foam (44.5 g).

Step 4: A solution of the product of Step 3 (44.5 g, 174 mmol) in pyridine
(300 mL) was treated with 4-chlorobenzenesulfonylchloride (110 g, 523 mmol).

The mixture was heated at 80°C for 4 hr, cooled to room temperature,

concentrated under vacuum, and the resulting residue was subjected to flash-
chromatography over silica gel (eluted with 10% ethyl acetate in hexanes) to
provide 70.5 g of methyl ester 1 as a white powder.
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1.5 L of ethyl acetate. The conbi ned organi c phases
wer e vvashei,i\ with 1.5 L of bri n dri ed over anhygr\ous

mavigsO4g fi Lt ere andcgmp@aerpc t 1o, drymess.tq dive
—met-hyl 62 brnipPest inate (ﬁQO @) 7asC@A_of f - V%/?ew “"OH

sol i d. gé}}\%: I\/Et hyl 6- bro\rgﬁp@ 8linate (43.8 .8
mol ) was heated in the presence of ‘

3, 5-di fl uorgphenyl boroni c acid £40.6 g, 263.9 n'r"rolg,
20 tetrakis(triphenyl phosphi ne)pal | adium (23.5 g, 20.3
nmol ) and sodi um carbonate -65 WO 2005/ 097768

e, BCT/ US2005/ 011456 ( 45. %% 426 ol ot £ ol uenel ( 72
) Eﬁu nd et aneTon 286 ni og“pdrﬁﬁl;@“r@b

C‘CmixtureFV\@ Ccool ed Nta@uoo Xifperat ure and S
concentraé:d on a rotovapt J o i Q 10

&l Cl cl
5 | A~ OH
AgQOCPh (cat |
., HN
CH'JNZ F\©<a\\' NJ g, CHN» F\‘/\\\ N/”’@OH \/
V Sy b ' L !
‘ O/\O dloxanoe, water, ~ oo O amide coupling
g 11 80°C F o7 conditions
N ‘ ~ 12
N gy
Cl S
SN NGRN N
(VY ~
- Z oo~ ©
SN
\/ Example 1
Cl

Step 1: To a solution of 7.0 g (16.3 mmol) of ester 1 in 20.0 mL of dry
THF at 0°C, 50.0 mL of approximately 1M Tebbe reagent in toluene was added

dropwise, followed by dropwise addition of 8.0 mL of pyridine. The mixture was
stirred for 3 h at ambient temperature and quenched by cannulation of the mixture
into approximately 200 g of crushed ice. Approximately 200 mL of DCM was then
added, and the mixture was stirred for 30 min. The organic phase was then
separated from the aqueous phase and the inorganic precipitate. The agueous
phase was re-extracted with DCM, and the organic phases combined. The

-B67 -



10

15

20

25

30

renove sol vents. The resulting residue was taken up in

1.3 L of DCM and washed twice wth 800 nL of water.
wab@so917s8 ned aqueous phases were 5 extract edP@i/UB2089011456

nL of DCM The organi c phases were conbi ned, then

washed with brine, dried, and concentrated to provide

approximately 90 g of a dark sem-solid material. The

material was mxed with 280 nL of DCM and | oaded onto
comipined orgasii¢ pbasg%weé@ﬂhmmdla@d evpaaRrRAIIGyP $§ iR gHESY.,

ovefiisiamadt ipf ehe solisthars feR hantorelin b sligtifaldbus
ealthrf}ﬁerr‘%,geﬁg e @lfgafhrb ebilemhivhe epépﬁméd wag tabtrasined.was
Under a drogwn at nosphere, a solution of the

submmm& flashoainsneaiograrys2604 ohgica oty 1i0n! et HibY
coods Sy L PR B0 s e by
Thestepant Tora mixtite ef 1.9ep ot benl epbegEdn @0tthmii o ageane and 5

dt f
L D REM K paTed e ROk i Acrise 3 BS0EA1 TG A o BuENike vas
stxrr%@'ﬂ‘gp459hwatcﬁfew V\FH"&%% a Wlécrblﬁéé Lﬂél@b@ﬂoﬁ@@lhﬂﬁh The volatlle

onate, and extracted wth he organlc h
coneanedts eﬁtim/@mxtarﬂwéfeatﬁsﬂ%@ péwd@@n@@m rreéﬁdét? uﬁh%lsolld

s BEHR FEaHeR S LS R0 S Bl
NaFjPC@yI’ITrkgﬁbséugggﬁgg(aﬁggﬁn}d)meldasqmmmtaéddV\am?gassed through ai0g
Silopel A58 HROOREHUER 81 G- Botd e e ZaLPHR beranssgs the
sol\FeWPt%rﬁ%Wo% 9@pﬁfge@ft;(@bﬁg3under vacuum and the

resulting residue was subjected to flash-

chr?ﬁwwgﬁ@pﬁ]mlwée ob10i08a0 (1.3 memat)ed Kaiteme 809'é0Hyl of
oo G855 LSA AR Mo BEH uERTe By 0ia PO B0 £ o

teﬁﬁﬁﬁ%bﬂ?ﬁ@t&%@%%ﬁ@ow@@l@ie%hoﬁam nEhd nfixture was. stirrgd overnight,
ebbe

waqhegj pith leg-goldpvater, tp:n% éaﬁ@g%%a@?%lgﬁé&l)?d(r?eglov'ero

anhydrous sodium sulfate, concentrated, and then exposed to high vacuum at

80°C over a period of 2 h to provide 13.9 g of crude TBS enol ether 4.

Step 4: To a solution of 13.9 g of crude TBS enol ether 4 in 100.0 mL of
DCM was add, dropwise over 1 h, a solution of 4.54 g of MCPBA in 100.0 mL of
DCM (technical MCPBA containing 57-86% of active material). The mixture was
stirred for an additional 25 min. Because the reaction was incomplete by NMR
analysis of a worked-up portion of the reaction mixture (using the work-up
conditions described below), an additional 1.0 g of MCPBA in 10 mL of DCM was
added, and the mixture was stirred for an additicnal 20 min. The mixture was
then washed with saturated aqueous NaHCOj3, brine, dried over anhydrous
sodium sulfate, and concentrated. The product was purified by chromatography
over 120 g of silica gel using 10% of EtOAc in hexanes as solvent, to provide 9.3
g of ketone 5.

Step 5: To a suspension of 3.5g (8.9mmol) of

methyltriphenylphosphonium bromide in THF (20 mL) at -40°C was added 3.8 mL

- 68 -



10

15

20

25

30

MCPBA ~N/ ~OTBS CH?PPha F,~,,,., "N OTBS TBAF F~-,..,
N, SH FOOOFO0S$pOSpEF 5d C 70 vy

WQW)’Z&BF ~,..,, OEt Zn F J,,<~ RuCl ,,,, PCIMNUR0BE/611456
Fug'. NOHNcl CCH21 Y OSO0 Nalo4 OS O01 SO F
FF' 10 d 8DC O '-~NtiOH 0 AgO0OOPh (cat) Q

HNJ CH?szN,, 5CHN ? F OH O S di oxane, water,
vs--0 0 amde coupling F sO CF conditions Y 11 12
(9.6 Gimal) cbA.5 M n-butylithiurp s hexanes ERaFPEBSASIONWES gfirser for 5

1: To a solution of 7.0 16.3 mmol ) of esper 1 ]

min 30:4D°6L oA Sen e QIO0RS T80, AT SeRISissT Bkt el &b mol) of
M Tebbe reagent in toluene was added

ketone 5 in dry THF (10.0 mL) was slowly added to the suspension. The resulting

reaction mixture was stirred at 0°C overnight. The reaction mixture was quenched

with water, extracted with EtOAc, washed with water and brine and then dried
over anhydrous magnesium sulfate. The concentrated product was purified by
chromatography using a 0-15% gradient of ethyl acetate in hexanes to provide
950 mg of alkene 6.

Step 6: To a mixture of 1.0 g (2.0mmol) of alkene 6 in THF (32.0 ml) was
added 4.0 mL (4.0 mmol) of TBAF (1M in THF). The mixture was then stirred for 2
h. TLC analysis of the mixture (20% EtOAc/Hexane; silica stationary phase)
showed that the reaction was complete, and that a more polar product was
produced. The solvent was evaporated from the mixture, and the resulting
residue was partitioned between DCM and water. The organic and agueous
phases were separated, and the organic phase was washed with water and brine,
dried over anhydrous magnesium sulfate and concentrated to provide 1.0 g of
crude alcohol 7.

Step 7: To a mixture of 20.0 mL of DCM and 14.0 mL (14 mmol) of 1M

diethylzinc in hexane at 0°C was added dropwise 1.0 mL (14 mmol) of

chloroiodomethane. The mixture was stirred for 10 min at 0°C and was then

added dropwise a solution of 1.0 g of alcohol 7 in 20.0 mL of DCM. The mixture
was stirred for 3.5 hours at ambient temperature. The reaction mixture was
quenched with aqueous NH4Cl (20%), extracted with DCM, and then washed with
water and brine. The organic and agueous phases were separated, and the
organic phase was dried over anhydrous magnesium sulfate and concentrated.
The product was purified by silica gel chromatography using a 0-25% gradient of
ethyl acetate in hexanes to furnish 550 mg of cyclopropylmethano! 8.

Step 8: To 550 mg (1.24 mmol) of 8 in a mixture of 4.0 mL of CClgand 4.0
mL of CHsCN was added a solution of 1.1 g (4.98 mmol) of NalOy in 6.0 mL of
water, followed by the addition of 25 mg (0.12 mmol) of RuCls*H20. The resulting
dark brown mixture was stirred overnight, then partitioned between DCM and
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dropw se, followed by dropw se addition of 8.0 nL of
pyridine. The m xture was stirred for 3 h at anbi ent

wo esope9EbRIr € and quenched by cannul ation of theCTUSI005/€11456
into approximtely 200 g of crushed ice. Approximately
200 nL of DCM was then 10 added, and the m xture was
stirred for 30 mn. The organi c phase was then
separated fromthe agueous phase and the inorganic

watei: ddiepaqLEamIS ATHECWRNEODBasFhWeE faraiatedxanthifteddy@aus phase

e S BAL SRR PR, BN 98B0 1Ry yagnec

withwerree, tdrienl clrarechhgueyusamiagdesiusn solfktemasdlcoatentrated to fumlsh
overr? , and. then the solids were filtered out with

560¢BEiq @? ée;a@ 2., diatomaceous earth filter agent).
Th%te QRNTG asfc}IMﬁcﬂﬁ on@éo%f I@?ﬁ@trﬁﬁno@n@f éd‘i@ 9f|ﬁSD©N19(1\89@ m)

subjetedto omat ogr aphy silica gel
wasnad ded 0-625%nbf(7 etthiyima) at exalyechiari x%ml&yr%wa@@wr)ed for

o rovide h
2.5 5 TP § B RS 4nBRoG ahodnd sfs Mo Resio B Pils Frageduifpr high
vacBgef foneg rﬁlftﬂnjiﬁ)wd”éé@(b éa;dobmrfctmsol ubility) was
de of TFA. The m xture vvas stlrredfo& 45
rStepom.-r (aMFreratation & Yreempiiaite N 258wl dask, 14.0 mL of
soI ution. The volatile co nen_bs of. the m xture \{verse
5M NaRWend 860516l g8 W 2 R MiFfiEe ¥ POfed 10 -5°C
resi due was re-dissolved in DCM and washed wi th 50%
(interal tenperadger oawg amisediaCirpaths o3.0tg @9 fasmeh & 1-methyl-3-

nltrg 'ﬁgr’osSﬁH&r%Bﬁw %5&98@8 nﬁ)gﬁitg& WW‘@}OT% %llé O%?)Qer

laydrexan decastetibeto aspkeﬁehﬂledtfkasbramvdl dfm@ﬁ@ermymfralldé@birmellets
yre o

Theciashasd FAo DRIaE o LTS “seniad 2daese i Cae (s oooled
with l@éﬂ{lécpfan'drds@dhmﬁﬁ‘ﬂﬁrrﬁ’fﬁ‘@lftgr g€nératidd. 4 mol ) of

tent-but'yl di methyl silyltrifluronethanesu| fonate. The

mi ol @e\m@zwem@@ Sﬂ}létm ghtainediistien (a& yRSiasileddpd pre-
wat er, brine (saturated aqueous NaCl) ried
cooé@mw&@@@@a.qi@@umaazfeaoyk%@éﬁ@ r19t1@d10 Qi PhoRF. The

exposed to high vacuum at 60C over aé)erl od of 2 hto
momr@\maisaleﬂso\@ergngm at euddentBsmaeshtuee har mL oactispadd was then

| | )
oy )50, 38 S, T R T i
corgentriatexnadfoofn %Qe@ﬁumrlmcm?n @ avohfme BERPproximately 15
Lk o0 witiel O S 2 s TSty s isSarseiate asmgous
NalRe ], BricBeRRHaRNMBUERLAIABUNRE ARE @BRESPattY UNMBr vacuum at

a temperature of 30°C. The concentrated product was passed through a 5 g silica

gel plug using 30% of ethyl acetate in hexanes to provide 300 mg of diazoketone
11.

Step 11: A mixture containing 250 mg of diazoketone 11, 8.0 mL of

dioxane, 4.0 mL of water, and 15 mg of silver benzoate was heated at 75-80°C for
2 h. The reaction mixture was then partitioned between DCM and water and the
aqueous phase was re-extracted 5 times with DCM. The combined organic

phases were dried over anhydrous sodium sulfate and concentrated. The
concentrated product was then passed through a 5 g silica gel plug using a 0-5%
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anal ysis of a worked-up portion of the reaction

m xture (using the work-up 25 conditions described
whetsimy776en additional 1.0 g of MCPBA in 10 nliPCIf/UBXONG/011456

was added, and the m xture was stirred for an

additional 20 min. The m xture was then washed with

saturated aqueous NaHCQOB3, brine, dried over anhydrous

sodi um sul fate, and concentrated. The product was
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separated, and the organic phase was washed with water
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Example 2 was prepared by reacting acid 12 with piperidine rather than 2-
piperazin-1-yl-ethanol.

E | Structur Retention time | Observed mass
— — (min) (m/z, M+H)
‘\)Cj‘?A .
| - > 537.1
ﬁﬁ@
| N 2 539.1
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Preparati on of Exanples 2-6 The foll ow ng Exanples 2-6
were prepared by reacting acid 12 with the 20
wappsoprsat e cyclic amne (i.e., rather than we€Tmus2005/011456
2- pi perazin-1-yl-ethanol) under conditions simlar to
t hose described in Step 12, above. Thus, for exanple,
Exanpl e 2 was prepared by reacting acid 12 with
pi peridine rather than 2- piperazin-1-yl-ethanol.
Prepasatios dibxamgle1®et ention time Observed nmass min
(mz, MtH) 2 5.41 537.1 3}!{\28 539.1 -71 WO
2005/ 097768 PCT/ US200%/ 0 1456 4) 03 620.1 5 c 4.76
553.1 6 5.05 523.1 P o§ Exanpl es 7-18 The
foll ow ng Exanples 7-18 Pe Erep red by reacting acid
9 or acyl chloride 10, Fbre@ed\as descri bed above,
Wi th the appropriate am ne ionglly 5 in the
presence of a base such as pyiridine or triethylam ne
and also optionally in the presente of a catalyst such

as di net hyl am nopyri di neEf(él%Elé‘ o5 exanple Hunphrey,

&4 . -, 1997, vol. 97, pp.
M%teml on tine Cbserved mass Exanple

Struct mn(n12 IVi-H) 74 539.1 8 5.04 509.
9794 w1 10 "5%9 B "2§m32005¢097768« N §S)\

PCMS?Z Q 011456__F&s - /OSO KS™S ~ 080
\ . N 18 gz
cl of Cl

‘ -
F\j(f\;g\SH F@@g@@ CNCNH F §\&o
MeOH/NaOMe ~ 050 Cl A 0=8=0 o} - o s o
Fo ACOH/HRO F é L C
cl
Example 19

Step 1: To 690 mg (1.56 mmol) of compound 8 in DCM (15.0 mL) at 0°C,

was added 0.434 mL (3.12 mmol) of triethylamine, followed by dropwise addition
of 0.145 mL (1.87 mmol) of methanesulfonyl chloride. The mixture was stirred for
2 h, washed with agqueous NaHCQ3, and brine. The organic and aqueous phases
were separated and the organic phase was then dried with anhydrous MgSOQO..
The solvent was then evaporated to provide 850 mg of crude 13.

Step 2: A mixture of 850 mg (1.64 mmol) of compound 13 and 373 mg
(8.27 mmol) of potassium thioacetate was stirred in 10.0 mL of DMF for 6 h at

55°C. The solvent was then evaporated, and the resulting residue was
partitioned between DCM and water. The organic phase was washed with water
and brine. Then, the solvent was evaporated and the resulting residue was

purified by silica gel column chromatography using a 0-100% gradient of DCM in
hexanes. 760 mg of thioacetate ester 14 was obtained.
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11 ~ 3.78 582.1 12 3.81 538.1 13 F 'C 4,25 525.1

14 5.32 523.1 15 4.17 543.1 16 4.43 583.1 17 3.79
W@2®5097788 4. 06 555.1 -73 WD 2005/ 097768 PCT/US2005/011456

PCT/ US2005/ 011456 Preparation of Exanple 19 ~,,,,,,,

N SS=O - OS=O F N U Exanple 19 Reaction Schene 2 F

J.,, MsCl FO NnNOHN,,, O N 0=S=0 EteN S=0 |

KS-- 0=S=0 5"S FDCM O0to RT F DM, 530C F 14 13 d

8 Gtep 3:FTRSSMNRUNIDBCRECIHEE ns=0l) ggiogcriate ester 14 in

dege Sl NASHR (P55R0 §A6 BEMTY mE! adadFRY 48 bifityFwas added 21 mg

(0.38 mmol) of sodium methoxide. The mixture was heated up to 55°C for 40 min

under nitrogen, then the solvent was evaporated. The resulting residue was
partitioned between DCM and water, and the agueous phase was re-exiracted
three times with DCM and once with ethyl acetate. The organic phases were
combined and then washed with saturated agueous NH4CI and brine, and the
solvent evaporated to form residue. 670 mg of crude thiol 15 was obtained and
used without further purification in Step 4.

Step 4: Chlorine gas was bubbled into a solution of 90 mg of thiol 15 in 2
mL of AcOH/water (50/1 by volume) for 10 minutes. The solvent was then
evaporated. The residue was partitioned between DCM and water, and then the
organic and aqueous phases were separated. The organic phase was washed
with agueous NaHCOQg, dried, and the solvent was evaporated to provide crude
sulfonyl chloride 16.

Step 5: The crude sulfonyl chloride 16 was dissolved in 1.5-2.0 mL of
pyridine. This solution was treated with. 92 mg of 4-piperidinopiperidine and then

heated overnight at 60°C. The reaction mixture was then partitioned between

agueous saturated NaHCQ3; and DCM, and the organic phase was washed with
water and brine, and dried. The organic and aqueous phases were then
separated, and the solvent evaporated from the agueous phase. The resuiting
residue was then purified by preparative TLC using 5% MeOH/DCM as the
solvent, to provide 47 mg of Example 19.

Example 19: 'H NMR (CDCls, 300 MHz) & 7.89 (2H, d, J=8.8 Hz), 7.54 (2H,
d, J=8.8 Hz), 7.04 (2H, d, J=7.3Hz), 6.73 (1H, m), 5.18 (1H, s), 4.71(1H, dd,
J=2.9, 7.3 Hz), 8.99 (1H, d, J=13.2 Hz), 3.86 (2H, d, J=14.0 Hz), 2.83 (1H, dt,
J=2.2, 12,0 Hz), 2.71 (1H, dt, J=2.2, 12.0 Hz), 2.54-2.35 (6H, ser m), 2.17 (1H, d,
J=14.0 Hz), 2.20 (1H, m), 1.88 (1H, m), 1.72-1.55 (7H, ser m), 1.47-1.30 (5H, ser
m), 1.14 (3H, m), 0.58 (1H, m), 0.28 (1H, m), 0.00(1H, m). LCMS(ES): Retention
time 4.01 min; m/z = 656.4 (M+H)"
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wi t h aqueous NaHCO3, dried, and the sol vent was
evaporated to provide crude 15 sulfonyl chloride 16.
wEe@ps/037768The crude sul fonyl chloride 16 was di BEDUSHAS/011456
in 1.5-2.0 nL of pyridine. This solution was treated
with 92 ng of 4-piperidinopiperidine and then heated
overni ght at 60C. The reaction m xture was then
partitioned between aqueous saturated NaHCO3 and DCM

Wém c phase was washed with 20 water and
bLI , and dried. The organic and agieossc phases V\fH
t Qn ar@gseqam@nd the sol vent evapraat ed f he
axErcoLHeMS eé/ujﬁ“cl Sire FE o s- O§OTBS
|ed by prepar atle usi ng 5% e
sol%} to provide 47 ng ol Exanple 19. Exanpl Q:? 18
1HHI\/R(CDC13 300 MHz) 5 7.89 (2H, d, J=8.8 Hz), T[54

(2H' 25 d, J=8.8 Hz), 7.04 (2H, d, J=7.3Hz), 673(1
H m, 5.18 (1 H, s), 4.71 (1 H, dd, J=2.9, 7.3 Hz)

1, 38AY 0dvHyeed, J=13. no3. 860\()2blﬁaocahc cJ-@M 0 Hz)
—2.-83(1-H dt A3 3 Hz} 271 (1 H “OTBS
2. 11EDHOS. M) H:5Q; 54- ws— | ser angpoztmvomeH
Hz), 2.20 (1 H, m/\%qg(lH n, 172155
n),147130(5H§er ,114(3Hn)058(1\|7k“0
m, 0.28 (1 H rn), 00(1 H nm. LCMS(ES)._ Retent¢ion
30 time 4.01 omz = 656.4 (MtH) 575 V@}OOS/ 097768
TBRWHHS%OV% R@ﬂ@at on_ ijEX "@S 20-24
—FExanpl es 2 mwmﬁ,\gd\b r@eg ods simlar to
t hose uséd/? preparr‘e—Exarrp f

% except that the
appropriate anime was used in place bmpk-23
pi peri di nopi grl dine in Step 5. Thus, for exanple,
Exanpl e 21 was prepared with 5 N nethyl pi perazi ne
i nstead of 4-pi peri di nopi peridine. Retention tine

DSl 18810 BIPAS haN S WD Bk TgnLMrdomwafadaeo
127 mg (0.3 mmol) of Dess-Martin periodinane, followed by 31 mg (0.37 mmol) of
NaHCO3. The reaction mixture was then stirred at RT for 2 hours and quenched
with 0.4 g of sodium thiosulfate in sat. NaHCOS. The product was extracted with
DCM, washed with water and brine, dried, concentrated, and purified by silica gel
column chromatography using a 0-25% gradient of ethyl acetate in hexanes to
furnish 92 mg of aldehyde 17.

Step 2: To 600 mg (1.37 mmol) of aldehyde 17 in 12 mL of acetonitrile
was added 533 mg (8.2 mmol) of KCN, 22 mg (0.068 mmol) of Znl; and 268 mg
(1.78 mmol) of TBDSCI. The reaction mixture was then stirred at 50°C overnight.
The solvent was evaporated, and the resulting residue was re-dissolved in EtOAc
and washed with water and brine to furnish compound 18.

Step 3: Compound 18 (638 mg, 1.1 mmol) was dissolved in 10 mL of
DCM, chilled to -78°C and treated with 1.78 mL (1.78 mmol) of DIBAL. The
reaction mixture was allowed to warm up to 0°C and was stirred at this
temperature for 2 h. 1.5 mL of 1N H,SO,4 was then added and the reaction
mixture was stirred at 0°C for another hour. The reaction mixture was washed
with water and brine, dried, and concentrated to furnish aldehyde 19.

Step 4: To a mixture of 155 mg (0.265 mmol) of aldehyde 19 in 4 mL of
tert-butanol and 1 mL of water at 0°C was added 73 mg (0.532 mmol) of
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23 3.66 618.3 24 3.82 658.4 Preparation of Exanple
25 N o0-s-0 Cci 10 Exanple 25 -76 WD 2005/ 097768
weEONSB2695/ 011456 Reacti on Scheme 3 KCN, TBSELT/USNM05/011456
Dess-Martin n zZnl2(Cat) uO:,,.. F\ JFN,,,,,0TBS
i 0=S=0 NaHCQO3/DCM 0==0 CH3CN |-/ O=s=0 F S Fi 17 F\
13 C C cl 1 Dl BAL- H, DCM-78COOHNaCIOZ
CH3CHC(CH3) 2 n OH F~i ~<; NJ,,, OIBS F,;
NaHaPES, 021 1 veHpf %—mqthw HoujsTa0d § 7- mgNAEPOROl OBwHum

chlc%fﬁg@%lé:a&%n':mg@ure%a&tner ot 4 @“hd'\'t/h'\r/ys-égﬁ:r §’éﬁratedQQ'H4CI
(BmpEnd BI@AR S EeT act@ledsﬁéﬁ qrgais e wesw%@dw j@l ine,
drie@fard] @&Mnt&te@td@rﬁlshca‘al@@Mlmﬁc@eoed 5 127 ng (0.3

%gp%ﬁ?é&ﬁg’\% %9 Ao arcls?dnSO was ld%\évglq/egy almﬂ%f THF
and treated with 0.53 mL (0.534 mmol) of 1 M solution of TBAF in THF. After
overnight stirring, reaction was quenched with water, extracted with EtOAc and
DCM. The organic layer was washed with brine, dried and evaporated to furnish
carboxylic acid 21.

Step 6: To a mixture of 85 mg (0.134 mmol) of carboxylic acid 21 and 34
mg (0.20 mmol) of 4-piperidinopiperidine in 2.0 mL of DCM at 0°C was added 59
mg (0.134 mmol) [1,4']-bipiperidine and 0.044 mL (0.402 mmol) of NMM. The
mixture was stirred at RT for 5 hours, guenched with brine, extracted with EtOAc
and DCM. The organic layer was washed with brine, dried and concentrated. The
product was purified by preparative TLC using 6% of MeOH in DCM to furnish
33.5 mg of Example 25 as a diastereomeric mixture.

Example 25: (diastereomeric mixture) "H NMR (CDCls, 300 MHz) & 7.80
(1.1H,m),7.82 (1.1 H, m), 7.54 (2.1 H, m), 7.14 (2.2 H, m), 7.04 (2.2 H, m), 6.72
(0.9 H, m), 5.04-4.80 (1.4 H, serm), 4.72 (0.3 H, d), 4.63-4.44 (1.1 H, ser m), 4.36
(0.4 H, m), 4.26 (0.3 H, m), 4.10-3.77 \(1 5 H, m), 3.59 (0.7 H, m), 3.52-3.32 (0.8
H, ser m), 3.00 (0.5 H, m), 2.85 (0.5 H, m), 2.69-2.34 (6.5 H, ser m), 2.1-0.7 (23.8
H, ser m), 0.65-0.22 (3.2 H, ser m), 0.12 (0.4 H, m), -0.38 (0.4 H, m), -0.50 (0.2 H,
m). LCMS(ES) Single peak, retention time 3.63 min; m/z=636.2 (M+H)".

Preparation of Examples 26-29

Examples 26-29 were prepared by methods similar to those used to
prepare Example 25, except that the appropriate amine was used in place of 4-
piperidinopiperidine in Step 6. Thus, for example, Example 26 was prepared with
L-prolinol instead of 4-piperidinopiperidine.
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Example 30 Example 31

Methy! ester 22 was prepared in a manner similar to that of ethyl ester 5 of
Example 173 in U.S. Serial No. 10/358,898, as follows.
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ng (0.134 mmol) [1,4']-bipiperidine and 0.044 nL
(0.402 mmol ) of NMM The mxture was stirred at RT
wo o005591168ir s, quenched with brine, extracted weCTUEICKE11456
and DCM The organic |ayer was washed with brine,
dried and concentrated. The 15 product was purified by
preparative TLC using 6% of MeOH in DCMto furnish
33.5 ng of Exanple 25 as a diastereoneric m xture.
Pregaeatipheof2Bethydéstiet @beonmeri c mi xture) 1H NMR (CDC13

300 MAz) b 7.90%%%. 1 H mp\7.82 (I3 lgk~m,

(2.1.4 . H, Li_a_m. 2
(0.5 W%dsz 04né. 80 (E'4 N %Menw ~4h 721 0. 3 HN dfO2Me
4.63-4.44 (1.1 H ser n), 4,36 20 (Oidatd, n), 4.26,
(0.3 H m, 4.10-3.77 (1.5 H m, 3.59 (0.7 H m,
3.52-3.32 (0.8 H, ser m, 3.00 (0.5 H mM, 2.85 (0.5
H m, 2.69-2.34 (6.5 H, ser m, 2.1-0.7 (23 8 H, ser
m, 0.65-0.22 (3.2 H ser nm, 0.12 (0.4 H -0. 38
(0.4 H, o050 (02 H m.abEMS(ES) ﬂgle peak,

r et ent i-oA—time- 3. 63HiNT" C%M@G%@—Q—(I\/H-\H) 25) Me

Pr epar atMson/HEfacExanpl €5 26- 29 Exanpl es 265@9 wer e
prepared by methods sijgilar to those use O prepare
Exanpl e 25, except that the appropriate ‘ne was used
in place of 4- piperidinopiperidine in Step 6. Thus,
for exanple, Exanple 26 was prepared with L-prolinol

i nstead of 4-piperidinopiperidine. -78 W)22005/ 097768

CCTLERRORL LA, T, BRI S W o
mL’P_@/%slre%?e@vﬁtﬂ RTOL( 1626 g4 148 rﬁﬁwbl)lfolla\ﬂeé b@ﬁ\ﬂé?@i & mL, 109

repar ation of Exanpl 30 and NI J o, cl
mal). Afteskep) wesl@aei@rﬁr@nlétm VAR wwe@w@rHé% awgsextracted with

Etcgéc,e@{ ) €& Heb AnBRBE Y g Shilldx@actPwkRlvaBhe § WitH HES(8X), Brine,
dried over MgSQO., and concentrated in vacuo to provide bromide 22 (18.9 g, 79%)
as an off-white solid.

Step 2: A solution of bromide 22 (16.9 g, 78.2 mmol) in dioxane (120 mL)
treated with tributyl(viny)tin (25.1 mL, 86 mmol) and Pd(PhsP) 2Clz (2.0 g, 2.85
mmol) and heated to reflux. After 48 h, the reaction mixture was cooled to room
temperature and concentrated in vacuo. The resulting residue was diluted with
saturated agueous NH,Cl and extracted with EtOAc (8x). The combined organic
extracts were stirred with a solution of KF (20 g) in H2O (300 mL) for 30 min,
filtered through Celite, and rinsed with EtOAc. The filtrate was washed with brine,
dried over MgSQ, and concentrated in vacuo. Flash chromatography (5 — 15%
EtOAc/Hex) provided 23 (9.3 g, 73%) as a yellow solid.

Step 3: A solution of 23 (22.5 g, 138 mmol) in MeOH (400 mL) and glacial
acetic acid (100 mL) was treated with platinum oxide (2.0 g) and stirred under Hz
(1 atm). After 36 h, the reaction mixture was filtered through Celite, rinsed with
MeQOH and concentrated in vacuo. The resulting residue was diluted with
saturated sodium carbonate, and extracted with CH,Cl; (2x). The combined
organic extracts were washed with HzO, dried over MgSQ, and concentrated in
vacuo to afford amine 24 (23.5 g, >99%) as a clear olil.
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Exanple 173 in U S Serial No. 10/358,898, as foll ows.

-79 WD 2005/ 097768 PCT/ US2005/ 011456 Preparation of
woredobph77est er' 25 Me 03 Bu3Sn® Br N CO2H Br N11PC2RM®05/011456

N~CO2Me DWVF Pd(PPh3)2Cl~ 22 Dioxane 23 H2/Pt02

ArS2CI N "CO2Me NJ"CO2Me MeOH/ HOAc H Et 3N S02 24

ad 1~ 25 Step 1: A solution of 6-bronopicolinic acid

(20.0 g, 99 mol) in DVF (60 nl) was treated with

K2 &tep(4:6A sokyitionZd ammioe )24 @3. @@edBBymmD i B GE 00 Mg was

veefp M7 antr bt el £ oAk e Ml fotengibkise o

16581hgﬂ13) an@héamttﬁa l\sélgg \M’@ne@ i thie re@QidrBmyixtule wae,cooled to
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ool BiRiaape (e waa et seg o gty § \EE IRRoR ecdpried
ove?Mg{(S@?bHB'c%ﬂc@ﬁtré’tre@r{h%cag Heor tglllzaﬁol?erWE)OAB/Hex (1:4)
ane treated with tributyl( V|n|y )tin
proyigsd 25n(126 3g) nﬁ%e)ﬂltsada VR PR3Nt ang. recg/staz 7%l as above to

oo A0 B 8y e 895

abovenegnbviakedihing heaciiod. 21d)€75% soal et )ref D5dae awesite solid.
diluted with saturated aqueous NHACI and extracted

with Et OAc (3x). The conbined organic extracts were
stirred with a solution of KF (20 g) in H20 (300 rnL)
for 30 min, 15 filtered through Celite, and rinsed
with Et OAc. The filtrate was washed with brine, dried
over MgSO4 and concentrated in vacuo. Flash

chromat ography (5 --> 15% Et OAc/ Hex) provided 23 (9.3
g, 73% as a yellow solid. Step 3: A solution of 23
(22.5 g, 138 mmol) in MeOH (400 nL) and gl aci al
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acetic acid (100 nmL) was treated with platinum oxide
(2.0 g) and stirred under H2 20 (1 atm. After 36 h,
w0 b@s0ee6s i on m xture was filtered through Cel PEBUS2005/011456
rinsed with MeCH and concentrated in vacuo. The
resulting residue was diluted with saturated sodi um
carbonate, and extracted with CH2Cl2 (2x). The
conbined organic extracts were washed with H20, dried
Reagtian ®pisemeshd concentrated in vacuo to afford amine
2 23.5 g, >99% as a clear oil. -80 WO 2005/ 097768

(STIEJ%OO%&&(%? S\e n 4 gﬁ%&ol yti.on ozrngti;@h ™

EtN 57 L, 411 mml)o”o c
Iormenzenesulfonyl/ | orpgle (34.8 g, 185\rm0 f\/

a heated to refl ux. er 18 h, the reacti mz7(t urd
waGl cooled to roomtenperature and washed C]
sequentially with 1 NHC, 1 N NaCH H20, dried 5 over
MySO4 and concentrated in vacuo, Recrystalli zati on
ffom Et OAc/tlex (1:4) mvi ded 25 (26.5 @)

it raPél wage@oncentra af@:Yecryshal | i\ze% /a.la%ve EtpZn
95y provi dé_a_second i@s h\(SOg)—o*f—vvhlc‘th o

firat e wald(Fiaiher rp&:\ryst allized as 64Ot o ICHa|

p@l de a third batch 4 2%% 75% t ot al yle\) of 25

as.a ®hite solid. -81 05/ 097768

PCT/ US2005/ 011456 Reaction Scheme 4 1-PrMgd! £l

vy HN(Me) OMenN,...,,,."N MCMBr109
:EJ\OLDAQ§100p OpSpc 2526L 7Tf2N
A, orf \MJ . Dl d%( :
N H \
~S, Bt 27n P p(SN | Pd{ Piv3P) £/BAL _
2 %
A \/‘ N
1 31 ! 32
Cl Cl Cl
O P
: N\/
NaClO cocC!
SN 'K "CHO TR N (N\/ “{ COOH _.( )2 Q O
oPo NaHPO,  or%
0°7%0 ™ S5
'S S N 0
i\ ‘ \ | HN(\‘/ O
34 | 35 ~ A Example 30
o] Cl o
BOP
piperidine
EtsN

Example 31

Step 1: A solution of ester 25 (10.0 g, 28.2 mmol) and N, O-
dimethylhydroxylamine hydrochloride (4.24 g, 43.5 mmol) in THF (290 mL) at
-20°C was treated dropwise with -PrMgCl (43.5 mL, 87 mmol; 2.0 M in THF).
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O,RCN DIBAL 0,S.0 p,S.p 00 /icei C 31 C 32 C 33
wOBHMONa 02 (COC)2 QVCOOH ", ,,,, cN .,, N 0 OpqeHRFCE011456

0'SO0O~N~p Sp0C11 C 34 A 35 HNC Exanple 30 C

BOP piperidine Et3ANNC Up 0 '0 Exanple 31 C Step

1: A solution of ester 25 (10.0 g, 28.9 mmmol) and N, O

5 di net hyl hydr oxyl am ne hydrochl oride (4.24 g, 43.5
ThereaAtPN; MIXitHE WaDyarnpdde ambient iwmrperadsedayed Rdpwider 2

oo A A B e Sy R AT oo

andraxtrasdetedtit Bthbi(20t Trenpematnedeogeeic 12yédis vOéteewthed with

or RSSO0 SRR b enele M o

>0d%X ks aldigacenbi ned organic |ayers were washed with
brine, dried over MgSO4 and concentrated in vacuo to

af fBieP 2inAuRolpBon 0bCBIdp amisie-88 44 0.8<)dn diHfar2a0 ML) st §3C was

tre%ne_sﬁv ﬁwoig%MV%Eﬂ q?r ea e%WN’é@g@Qﬁ% '%\rﬁeﬂ-glé]’ nﬁ%?e;achon
mix8ur@ Whs gu&b@td wihtsaituratdy atheouseliel,Coand extracted with Et,O
(2x). The combined organic layers were washed with brine, dried over MgSQO.
and concentrated in vacuo. Trituration (5% EtOAc/Hex) at 0°C provided ketone
27 (5.99 g). The filtrate was concentrated and triturated as above to provide an
additional 0.7 g (70 % total yield) of ketone 27 as a white solid.

Step 3: A solution of ketone 27 (4.1 g, 12.43 mmol) in THF (80 mL) at

-78°C was treated with LDA (6.84 mL, 13.67 mmol; 2.0 M in

heptane/THF/ethylbenzene). After 30 min, a solution of 2-[ N, N-
bis(trifluoromethylsulfonylyamino]-5-chloropyridine (6.35 g, 16.16 mmol) in THF
(20 mL) was added dropwise. After 4 h, the reaction mixture was warmed to 0°C.
After 30 additional min, the reaction mixture was diluted with saturated aqueous
NaHCO; and extracted with E1,O (2x). The combined organic layers were
washed with brine, dried over MgSO, and concentrated in vacuo to give crude 28.
The solid residue was added to a solution of CHsCN [purged for 45 min with
CO(g)]. The solution was treated with n-BusN (5.92 mL, 24.86 mmol), MeOH (60
mL), LiCl (0.53 g, 12.43 mmol) and (PhsP) 4Pd (1.40 g, 1.25 mmol). The reaction
mixture was evacuated and contacted with CO (1 atm), and heated to reflux
under 1 atm CO. After 24 h, the reaction mixture was cooled to ambient
temperature and concentrated to remove MeOH. The residue was diluted with
Et,O, 1N HCI and extracted with Et,O (2x). The combined organic layers were
washed with 1N HCI, saturated aqueous NaHCOQOsg, brine, dried over MgSQ, and
concentrated in vacuo. Flash chromatography (3—10% EtOAc/Hex) provided
ester 29 (Rf = 0.53, 10% EtOAc/Hex, 2.05 g, 44% over 2 steps) as a clear ol
along with unreacted ketone 27 (Rf = 0.63, 10% EtOAc/Hex, 930 mg).
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m xture was quenched wi th saturated aqueous NH4Cl and
extracted with Et20 (2x). The conbi ned organic | ayers
wowess/osEshied with brine, dried over MgSO4 10 apdI/US2005/011456
concentrated in vacuo. Trituration (5% Et OAc/ Hex) at
OC provided ketone 27 (5.99 g). The filtrate was
concentrated and triturated as above to provide an
additional 0.7 g (70 %total yield) of ketane as
whiStepgb| Aosoltgncépotsestm 281(8t3%@, &f K@W@Hénfﬂfz 60 M) )5t -78°C

Wa%%% t%gw bléﬂ&?z_g%ln%)ﬁ@&t 1,q i 1!32@8 A1 LREEAMIE Rimbient

tembepdtare bTEFE@ tiiy] Péier emegdddiddhad2 BOthm reactiors olixivie wasf
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layé&@ v@eSreQNas]k%dl\@nm@ drigd dder Mé@Omahd\mcédﬁétéd in vaguo.

ropwi se. Aft the reaction m xtu
Fla$mcbl©mawgf@h>8((208(d&l‘t(t)t‘\ﬁﬁdﬁx)rﬁffprdeﬁ@'&f@a%e (%93@ >&21/p>eas a
cle 1 diluted with saturated aqueous NaHCO3 and
aérxcﬂ’act ed wwth Et20 (2x). The conbi ned organic | ayers

vergtep0s wasssidion bhERZINN@S rdLj 28 navel, 1MyS0h fdex) in DCE (50
concentrated in vacuo to give crude 28. The solid

mLY &si200€ was tradtbedwitio chlssolodohmihahe (230N [ p29 gedol) airopwise
45 mn wth CQO(g)]. The solution was treated with

ove@?@Uf%M (Mt@?aﬂ‘addﬁ@nﬁﬁs Bl k. soMaEn ¢BflefinmD, 2LO 5 90 mmol)
(0 rﬁ? and (Ph3P) 4Pd (1.40 g
in Dﬁrlﬁl ;so miwewassaade@ fOWMVb‘éﬁLﬁrrkd W@sre@%@rméwr%wmed to ambient

tem%%%i%‘?%%g?%@%w ﬁ’ofﬁﬁf{]e acli@?l]dﬁ?ﬁ’alhfétrﬁ“?hé Ped &ldnUnixdRre was

he Téaction m xture was
quam@ledd/vltmsatmlnatedtaqueempé‘dldx@:lramche)drmiede\n’ﬂh@\He@bt (8x). The

co%pegﬁg@&prlg%gd&%{w%%%w gﬁ J fﬁ :%(5 A@%B&aégm c

cor{c%)ﬁ?rfﬁed’\ﬁr\?acu‘bﬁ%@% WldbhoilBN SI"@'S g, Sgii%l)" a$ edyicslsolis
NaHCO3, brine, dried over Nt;z and concentrated in
vacGtep 6 dssolotienmhelsghapy @@0 mg. 0B ZENTRe)) Hé@HsCN/ToI (30
provi ded 30 ester 29 (Rf = 53, 10% Et OAc/ Hex
mLg}: MW@oGeNaatrga@@swltﬁg%Fdﬁaam@42 4040 RY - wnwﬁzole (375 mg,
unreacted ketone 27 (Rf = 0.63, 10% Et OAc/ Hex, 930
5.5nginol), &8dWD(EIBEY) @ B8 nRaT/ BER005 bltiwﬁeacmremmture\was

oS T T e el 1 R TS i omoine

orglin% e e wasitedvaitiR il @tedrabestus NeMGDathuine, dvied over
mn. After an additiongl

MOREY: 3t SARARTI AP 1 YRS CE o8 ¢ BRI 8 it e AOAS Po)
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Step 7: A solution of iodide 32 (2.73 g, 5.84 mmol) in CHzCN (60 mL) was
treated with n-BusNCN (1.80 g, 7.0 mmol). After 1.5 h, the reaction mixture was
diluted with H>O and extracted with EtOAc (2x). The combined organic layers
were washed with brine, dried over MgSQO, and concentrated in vacuo. Flash
chromatography (10% EtOAc/Hex) afforded nitrile 33 (1.85 g, 86%) as a white
solid.

Step 8: A solution of nitrile 33 (1.38 g, 3.76 mmol) in CHzCl; (40 mL) at -
78°C was treated with DIBAL (5.6 mL, 5.6 mmol; 1.0 M in Hex) and warmed to -
10°C over 2 h. After an additional 1 h, the reaction mixture was quenched with
1N HCI, 2 mL MeOH and stirred vigorously. After 30 min, the biphasic solution
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Fl ash chr omat ogr aphy (20% Et OAc/ Hex) afforded ol efin

30 (2.03 g, 92% as a clear oil. Step 5: A solution
W@R00ENZZH8 (29 ni, 29 mml; 1.0 Min Hex) in DQCT/B82005/011456

m.) at -20C was treated with chl oroi odonet hane (2.10

rnL, 29 mmol) dropwise 10 over 20 min. After an

addltlonal 5 mn, a solution of olefin 30 (2.0 g, 5.90

i n DCE h} was added dropw se and the
was eattactt@d Wi et @Ia/«&)‘xheahwomﬁjn@%prgar@ﬁweds wec&wﬁhed with

He QB o LS R Bericdiied imvabud IR RRE Rio 24 (1,4

Thestudrciteediuag whs @H;’é@ll\&dﬁa)@ solttien oﬁ@gmo\\e/cu-lommg@m; 430 I1T23L> cooled
er wer , e V

to G Rl IR NAREDL -G e 71 B0 2 Mo e 9.4 mL,
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temmatturr@atﬁé@r \An5tmlmm@r%m@nn‘glxwemawﬁwpd wwtﬁ aatzxﬁaf@d
aq%ﬁgr 4%I %nc?teg?@&t)ed ijEi]@Aé ?Q)% o c%n%néa%‘?é%mc I%yers were

reac i on ur'e 'was'~ quenche
wastaddiwih et Gy qureay sirisbCer Mgis@xanamedemraiedﬁhmuﬁhe afford

I O A e
R o
treabbdwetrsoﬂ(algzil.crﬁbmte ®0 ALs@»I70tmmml)ofAﬁt@nj3@meZth(leeéBtlgn mixture
wag F90eP G hId R, AFTAPTD GPRCe hETr and IoRIeR e (o8
ML,‘(’@%)_nﬁhg'fb%ﬁ@'dggtdgpg%@d%% H@&méaffg%bh@h%éi% After 3h,

conbl n anic layers shed
thebeaoion drixtece erzerditg8Ppuaifidd c/cmpm}ﬁtarawMTLﬁ (B8 W OH/CH.Cly)

Fl ash —chro h 0/EtOA/I—Iex) afforded nitrile
to @gVI@f %)Sara lw&%&%%ﬂt% adg ?\H Step 8: A solution
of Ekémplees@?ﬁr( B8 (GDGSF@,,Z@OHMP&DB 7 m7¢b’6cy2 g. 404 mLB%z 2 H),
8C was treated wth DI BAL

7. 4@ (ddM/FnB BeR)© BAd2 far frgd-4 64- (”l(?d‘*bv%%éﬁh ! 'A} t&e?’3 éﬁﬁ] 1H),

3. 4?‘{%‘ {[Uofbag ﬂ}v{rﬁl\)éig? BeACY AL 2‘?5@‘2“1@ w7 I-%“Z@i“?%g‘"% M5 H),

étl r ed Vi gor
1.581 43 nesur{ph1a22d @;zbl(mt Badt), 0-954 tV\ﬂ)—ZDGBﬂZ)QB?Hﬁa) 90-0.50 (m, 5

H)-cEMEP GP B sy arad TR s ) too, ofi ed

gXeStléWW MRBEIUEOR R REIRES L0 Mgl BCHM Fnl) @Y CIBCH @dAL) was

treated W|th plpendme (15 uL, 0.158 mmol), EtzN (31 uL, 0.22 mmol) and BOP
reagent (60 mg, 0.135 mmol). After 18 h, the reaction mixture was directly
purified via preparative TLC (25% EtOAc/Hex) to provide Example 31.

Example 31: (85.3 mg, 75%) as a yellow solid. LCMS(ES) retention time
4.38 min, m/z453.1 (M+H").

Preparation of Examples 32-33

The following Examples 32-33 were prepared by reacting acid 35 with the
appropriate cyclic amine (i.e., rather than with 2-piperidinopiperidine) under
conditions similar to those described in Step 9, above. Thus, for example,
Example 33 was prepared by reacting acid 35 with (+/-)-1,4-
diazabicyclo[4.4.0]decane rather than 2-piperidinopiperidine.
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WD 2005/ 097768 PCT/ US2005/ 011456 Retention tinme

(bserved mass Exanple Structure (mn) (mz, MtH) 32J
w@2®8/0%3268 1 33 3.56 508.1 Preparation of Exap@l/@52005/011456

34-38 5 The foll ow ng Exanpl es 34-38 were prepared by

reacti ng acid 35 with the appropriate cyclic am ne

(i.e., rather than with piperidine) under conditions

., Exanpl e 34 was prepared by reac
35 with (R -|+)- 3-@yrrq+\|4-d_nol

ting acid
at her than pi peridine.

Retention tinme CITSQE\@@I mass anpl e Structjure (mn)
(mz, MW B4 3.754455.1 35 4/ 05 46981 -86 Wp5'1.13
2005/ 097768 |PCT/ US2005/ 011456 36 1 4.56 511.13 37
3.45]494. 1 8 3.42 524.1 C Preparation of Exanples
39-40 N, N NNL OH TS, 00000 T T TV
Cl 01 Exanple 39 Exarrplre\mo
S dad
37 Q ° 3.45 494.1
cl
\w“@‘w«, ‘ “’)\NF :
38 PO 3.42 524.1
Y

Preparation of Examples 39-40

O @ ></O H /j (\N N
WS,
. .
Cl Ci
Example 39 Example 40

Olefin 36 was prepared by the method given for Example 1 in US 02298902.
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5 Aefin 36 was prepared by the nethod given for

Exanple 1 in US 0229902. -87 WO 2005/ 097768
wEADsE2Z605/ 011456 Reaction Schene 5 TFA, n DPGBUS2005/011456

cH212 ©~ J ;:;;,,~0OIBS TBAF H Martin N ~,,,,N ~

~ .~y 4,03, ~OIBS S. 0'S 0 Et2Zn 0'S 0 O~

periodinane 36 37 38 YY Cl C Cl Dess NMc Mg B

r MartinD,,,,,, NOLDA CHONOSOO0SO0O OH
Reapéorh@zﬁhemmSO SO0ci 3940 41 Tf2NN 4 1" C C C N

OTf I\/EO?>11,,,, COZI\/EDIBAL>,/\,T.~ ”éOH
Y GO Rk vl

Qb %L O S @tgw 0L @‘ % 0 45 46 47 r/)\ periodinane
36 37 | 38
< J Y
Cl Cl Cl
S AN Dess- )
> \\\\""\N J’W/W{C H O M e M g B r \\\\\\\”'KN )"m,w{ M a rt n D\\\“N N ””%‘ro L D A
PN 2Ss f A ‘$§ ' Ci
o710 0*?"0 OH periodinane O/ o) ~
“ AP
39 )\ 40 41  THNTON
~ 3 ”
Cl Cl Cl
/j oo
> Lg m,,,A“/OTf MeOH SN C0Me Al >(Nj ~or EtzZn
o;ﬁ‘o Pd(PhsP) OjiO CE/Sjo | CICH;|
|
N g2 - 43 N a4
Cl Ci Cl
\/\/1 Ph3P S P . {/\j
SN l N7 ™ n-BUNCN DN DIBAL
> ,é K\OH 2 R L Y K 1 N-BUNCN - P i K\CN |
o0 o710 070
7~ ‘ e N
N x | = 4
Sl 45 o 46 | 47
N OH
. NaClo O HN (\ N OH
>N K\ CHO 2 > N7 K\COOH D N/KYN\/
%0 NaH,PO, oﬁo HATU oo O
- S i-Pr,NEt 0
\H 48 3 49 e Example 39
o | o]
- (cocl
Fee
HN\/é\)
! H
‘/\W N~ ;
oYo © i
N
él Example 40

- 88 -




10

15

20

25

30

, N~oH"~OH ~., NaCl02 ~;~~,,, HNC ~, NN 2:;, C

HON,,,;, -COOH, N~/ 0,S.0~ NaH2PO4 0 0 L HATU
W@2®sOss i -Pr,~1Et J~ ~I 48 Cl 49 Cl Exanpl BCBES200$/011456
(0001)2 HN  nH "NJNn OH “°'0 C Exanple 40

-88 WD 2005/ 097768 PCT/ US2005/ 011456 Step 1: A

solution of Et2Zn (48.4 rnL, 48.4 mmol; 1.0 Min Hex)

in CH2Cl 2 (20 nL) at OC was treated Wit h TFA (3.7 rnL,

48. Qtaprd] )A solutien & Bedn (485 121,484 mimol; 48 .M invex) in CHzCl,

(20'RE) QPS@c‘é’ (agéf g&&&%gﬁ#ﬁn@”ﬂné 4%@@06 gq{r%%”mﬂi CHals (3.9

mlLadgedmansl) ze afcemd | A)nemmaddaowass wahrra@o&tsjno@ﬂ qiemse (5.2
After reactjon m xtur

g, L%“E'rﬁ%ﬁéﬁﬁ%@@ 40 Wa%gﬁ@g%anantpﬁ repeh o apixture Was warmed
sloﬁ/ﬁ troaérhﬁ%n\{\"térﬂ %9@ Af%) 2fh°|tHé3V@Q|:t|B)ﬁ rﬁFx% \/(/&%(buenched with

nbi ned é}anl C ayers wer e washed dri ed

Me@)‘érdw@%m/l’@rfdz esncvtaciaeyith ©NAJu ) dOHﬁW@ﬁ &y SitOAC (2%).

TogPitbiae Sbaieinyelt Herd SRS Qod ohERAS O
cor(c’éﬁw@ralt%d bmtﬁoukﬁtd)ﬁfm|l§/r emeemv(lsﬁhg TW/oQ BtQy ofear 310

t enﬁtﬁl%?ur%SOM*P@rgfféylrf«‘ThPh%? (2581 5BrS W LineTHES250 mL) at
c@@@g%&ga iH PRAECHA0 rﬂﬂd1 £ %85 1%T mlTﬁ'g?'@thmed to

extracted w Et 20 (3 e co
amoreydnémpesters Meem/atshre@ redationImixtiel wagpncamagted in vacuo

oot ST Bpired- N RCERLEEEED [Py Taombines

organic layers were washed with 1N HCI (2x), H2O, brine, dried over MgSQ, and
concentrated in vacuo. Flash chromatography (0—5% MeOH/CH,Cl,) provided

crude alcohol 38 (26.2 g) as a white solid.

Step 3: A solution of crude alcohol 38 (26.2 g) in CHzCI, (500 mL) at 0°C
was treated with pyridine (8.7 mL, 101 mmol) followed by Dess-Martin
periodinane (34 g, 80 mmol) and warmed to ambient temperature. After 2.5 h,
H-O (3 drops) was added. After an additional 30 min, the reaction mixture was
concentrated in vacuo, diluted with Et2O, and washed with saturated aqueous
NaHCOs/NayS:03 (1:1). The aqueous layer was back-extracted with Et;0 (2x).
The combined organic layers were washed with 1N HCI (2x), saturated aqueous
NaHCQOs;, brine, dried over MgSQ,4 and concentrated in vacuo. Trituration (2:3:25
EtOAc/Et,O/Hex) at 0°C provided crude aldehyde 39 (20.3 g) as a white solid.

Step 4: A solution of aldehyde 39 (20.3 g) in THF (500 mL) at 0°C was
treated with MeMgBr (28 mL, 84 mmol; 3.0 M in Et,0) and warmed to ambient
temperature over 1 h. After an additional 15 min, the reaction mixture was
guenched with saturated aqueous NH4Cl and concentrated in vacuo. The
agueous solution was extracted with Et,O (2x). The combined organic layers
were washed with saturated aqueous NaHCOg brine, dried over MgSO,4 and
concentrated in vacuo to give alcohol 40 (17.8 g, 92% over 3 steps) as a white
solid.
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15 crude al cohol 38 (26.2 g) as a white solid. Step 3:

A solution of crude al cohol 38 (26.2 g) in CHC 2 (500
workgosap776C was treated with pyridine (8.7 nlL, PADLS2005/011456

nmmol ) followed by Dess-Martin periodinane (34 g, 80

nmol ) and warnmed to anbient tenperature. After 2.5 h,

H20 (3 drops) was added. After an additional 30 mn,

the reaction m xture was 20 concentrated in vacuo,

di 1Stepd:wWAtgo!Bia00f andhokdh e . 8ig 51s%mﬁ@®édcé‘&@éo(@§o mL) at

0°CHAER TBRITLEL AR RT3 5 MO SR el e Rosp s
perioaieire (@erseﬂwo%sémﬂo Widrt @ah«hb@ho eA¥)ientsainpaatde. After 4 h,

aqueous brine, dried over S(gd g

the é@@@@wma@@@ Was 9aeg%ntra’fﬁritlowap%rﬁlbwﬂg V\z@“ 120, and washed
WITY‘E%%?ATEB Qllu?gf% @Hééﬁgﬂr%{ﬁgée31 qg\ugﬁle‘aé%%&%?ag? &/39 b%ck-
extraBtdR0its Eg)O i(BX)THENE sombmgd algan T kasers weeeawa@haﬁmh N HCl

@xberanie T are o o Hiehebef MosdalFoBRte dyoa

vaoUbn,Trtt@@nbﬂécpm/ooatmafﬂm aasC moedebediond B1gaB1y git e
aqueous NH4 and concentrated i n vacuo. The aqueous

filrte) ig$ GPN IR RS PaSt Bl ralachaERbEV] IPIOvIgRASERBNAGHOP (2.19,
tota&&%gc’/ﬁac}f%ﬁ a539 vV@feesWhed W th saturated aqueous

dari over S and concentrated in
vacSieptéx @i seuitdrcohkétohe 411(72 B6 g, 7932P/ﬁrmn@lir irgTEiFe(@®)mhsat

9 005/ 09776 1JS2005/ 011456
‘785(t:éfY?55”e%te§<W'ﬂ't ‘-Q% @fvpg%c%wég E g 51.8 nrnol)
hedtané?hl?-@/&hg/%(hzghé gfxlft@%wlnt é%mfbn%m[/nwl di ne

owed by Dess-Martin eri odi nan

bis( (tmfachogwetr@esw-‘myj )asmaoIWBTCEIOPY IR 88 0.t L RBenElria THF (1

L {hEsctstipbiRel oAt 50, MR RonRpERRTAR WAl e gC

Aft%q&eadmhbhmm\laﬁézwct(oh m)xtuMaa@Uet:ﬁiswlt%yetu revees] aqueous
C acte t

Ner] GHBIHEIR WieCh(E) N Tgicon 3958 CEuRir ARG e e

Waéﬁ’é’@%ﬁ b'N%@C@ﬁed RyEPRIgSIN 8Hd @¥REeMISIO] iAR@cuO to give crude 42,

concentrated in vacuo. Trituration |\510% Et CAc/ Hex) at
Th@eo|n maidieiwvketasitiedto g salufogpf Cre&N frurgedtfer dRgnin with

COYgRe TALIHEbANgs Rt RiBh.BR,R 297 b, REMY, BeOH (25
mLW‘L|Ce =82 igd7. 5Sm'm)o|§ané f%ma,IPu(tO &hgot .Sketmoipand F(chB@)gqo 43 g,
0.75 mmow e Irerélc’uon lx?ure wgs évacuated and contacted with CO (1 atm),
and heated to reflux under 1 atm CO. After 12 h, the reaction mixture was cooled
to ambient temperature and concentrated to remove MeOH. The residue was
diluted with EtzO, 1N HCI and extracted with Et,O (3x). The combined organic
layers were washed with 1N HCI, saturated aqueous NaHCOs, brine, dried over
MgSQ, and concentrated in vacuo. Flash chromatography (3—10% EtOAc/Hex)
provided ester 43 (Rf = 0.53, 10% EtOAc/Hex, 790 mg, 27% over 2 steps) as a
clear oil along with unreacted ketone 41 (Rf = 0.63, 10% EtOAc/Hex, 730 mg).

Step 7: A solution of ester 43 (1.79 g, 4.66 mmol) in THF (50 mL) at -78°C
was treated with DIBAL (14 mL, 14 mmol; 1.0 M in Hex) and warmed to ambient
temperature over 30 min. After an additional 1 h, the reaction mixture was cooled
to 0°C, quenched with 1N HCI and extracted with CHzClz (3x). The combined
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-78C was treated with LDA (4.1 nL, 8.25 nrnol; 2.0 M
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soéﬁfﬁ%\i\g E;’iﬁn;_"deﬂdfg%)ﬁ”%ﬁt%m&t Tron s MBS
g éoé&m et i M%Wfawﬁ@aéﬁwwe

(0 . The react t
oveéﬁ@m@t e%ft%rrfm @6@@@%@'&1 mmms@g'ﬂ?% gﬂ)ﬁ%#ﬂ gﬁm%r%a‘i g4 mmol)
in DthE {f(f @av%kdgé éd GF VR a’ﬁfdttﬁé légctﬁbn H‘ﬁuFeeﬁ‘éh*n@B to ambient
ur e was coo o anbl ent tenperat ure and
temperaierﬁ oedre@D tron.r é:fmevanl\midmoﬁla”aé 7 bsthueagbion 78ixture was

quershsd insadir fanubrua e Ry BURRE LG iR e

con%lh@ or§eiv /ced m@WeWQObdhee,ovdr MBS Oyend
4 and concentrated in vacuo Fl ash chromat ography
conpentpat@%lmv@&@mtré@ve BEalPlrR (esY & >237)rS a%?? % 10%

%‘Sp'@x %oﬁ?tééﬁ?f glzé?@one 43?39‘ %Pﬁ rrgﬁ Igm @F@@N/‘Pbl (40 mL,
1 2%&?@ E %%Qd'\thﬁs% -E% 5o r@@lg%le’@zcﬂé (0355, #30
n\t;ai%f%taﬁq bl o e mreefolrse é@ermé‘ié*?e Ayl ane
que@x@ﬂbﬂlvﬂﬂﬁéawrétedtd@ﬁlebae(NHmi andxdmrae:tMS\utd:moEJtln@c(in drhe
con@tggay uenéﬁlg%rtﬁ%reg@ 8@ ;@%leglquvgotulg Wg 3, brine,
drleﬁg%/éwjj\%g gf QA ccptaat \LM SFIYBK @hY&H BRG rab iy (3%

over MgSO4 and concentrated in vacuo.
EtO?\cHBibx):hﬁort@tdagd@k@h@G (R6%, FOURABReaifdlor ded ol efin

2 SR 18 ASoioRdobIas o @2%?% BTN PR wes
treéﬂtbdv@@pnl@ﬁ;r\!m@@i ady \§.1 nebl) orAdiep don ntateheaeftlcmrrﬂmmwas
') dropwi se over 20mn .0 5
dlluﬁeqhwna @évmt$@ﬁque0@$ B4k @@d(eft@%ec[ wﬂgfa ?ﬁr&é nﬁ??
cor%ﬁe&fé&g%&c&é@eﬁrsm%é’ém% e Hrife, Bﬁééto'v@ﬂ MgSO. and
concentrated in vacuo. Flash chromatography (10% EtOAc/Hex) afforded nitrile
47 (1.0 g, 79%) as a white solid.

Step 11: A solution of nitrile 47 (1.0 g, 2.64 mmol) in CHxCl (30 mL) at -
78°C was treated with DIBAL (4.7 mL, 4.7 mmol; 1.0 M in Hex) and warmed to
0°C over 1 h. After an additional 15 min, the reaction mixture was quenched with
1N HCI, 2 mL MeOH and stirred vigorously. After 30 min, the biphasic solution
was extracted with CHzCl, (3x). The combined organic layers were washed with
H,0, dried over MgSQs and concentrated in vacuo to provide crude 48 (950 mg).
The crude residue was dissolved in a solution of t-BuOH/Hz0 (4:1, 30 mL), cooled

to 0°C and treated with NaH.PO4 (730 mg, 5.28 mmol), 2-methyl-2-butene (6.6
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tenperature over 30 mn. After an additional 2.5 h,

the reaction m xture was quenched with saturated
W@ owsoseNHACI and extracted with CH2C 2 (2x) . PONYESA05/011456

conbi ned organic |ayers were washed with H20, dried

over MgSO4 and concentrated in vacuo to give al cohol

45 (1.57 g, >99% as a clear oil, Step 9: A solution

of al cohol 45 (1.5 21 mol) in CH3CN Tol (40 mi,
mLa13p ramb@@d@ P rle e&ﬂaﬁl@h (Fég, B.45 gims)@nshwaymed to

ambi'é‘ngfezrﬂg%a(tgr (Z)Aﬁel ?‘?5 0 thmé%tronaﬁ%erfe \gvés@lu%f{s\%rtﬁ saturated

aguepoesdideC vartch esmazmnedtvadw BtDRO (3X)NFEl ccambbinexrtarganiedayers were

waBRehAl i LI P A AR KBRS e FRSLO Bratigic acid 49

(1. @/Qrgg@,§@§ ARfiteggntrated i n vacuo. Fl ash
c rorrato raphy (3% EtOAc/Hex) afforded iodide 46 (1.6

's Aes@Mdan obiarid 48 69 mg. 0A Fpmmelbin 6H: Cd)ad(uZd@L) at

g,
O°QAA’XV@ %W%@@Nﬁﬁtﬂqg)“%ﬁw é %ﬂd@Aﬁ 61 rﬂgt{ﬁ%ts mmol).

Aftérem;mwnth@dﬁhwrgcwlde%dn%f@m@tw zsgtpé”railﬁm 9%@@% -1-0l (43
and extracted with

MyoP &8 My 2@@.&@OM@He\Mawﬂﬁe@Hzé\ft%ﬂﬁnfé th@rlfééaﬂmthure

way BT PR e D A0 AL PEBLER @R e
combined sganid.|lapErsSrene dshedl with setwatasf agueoud NaHEle cﬂ)led
ovNGSEY BRD {anOP e A PP e el S i e e

NHE@H/M@OW@HZCIJ) afffrti&d E&anm@lBlelyeﬂ&N@oﬂd \Ivhi%h was
action mxture was quenche

ISR 1 Fh % S AT S ARV Gy HEb oLt b lBuEﬁh%)s uowsd by
it IOBoNES nSUISARIRE Ut psCTR BekBrds Ao uEianed

gani c yers'were was dri‘ed over
I\/gSE)darapkE 3@n¢éN|Mlat(fa§ele basepoCt:p4p0 diHaed or Ut éd,48= 8.8 Hz, 2

), GoR T o= 65 Fmichl vt [ SR e 6853 BNobHing 42

33hf(ﬁﬁt28}8|?\/2 bh mahﬂﬁ’p@ 82":2%2% @2 8%;9(%@ 1 H), 1.66 (m, 1 H),
1 55&#@920@@ 011245% 9%n(£” 71t§ D0.8edm, 12tp Q\/?W Er#m; 6H), 023

t

(M et er oM sTirpte RIS b UM AnESes 8. (AIFI° T o

d| I Steepzlma't IA scaiutlolatoédmdact.al(sﬁmmgNmtzs amalo e xt C&bceo(z mL) was
he conbi ned organjc | ayers re

tre@@sgmekh mlw q—tﬁé@rld@m QRIMbvEr NG - andeceh FiRt Nt eaction
mixt@eURal BoRLEM&eRGh datTo, diluted with CH.Cl, (1 mL) and treated with

EtzN (130 uL, 1.20 mmol) followed by (+/-)-1,4-diazabicyclo[4.4.0]decane (140
mg, 1.0 mmol). After 18 h, the reaction mixture was diluted with saturated
aqueous NH;Cl and extracted with CH,Cl, (2x). The combined organic layers
were washed with saturated aqueous NaHCQs3;, dried over MgSO, and
concentrated in vacuo. Preparative TLC (0.5:4.5:95 NH;OH/MeOH/CH,Cl5),
afforded Example 40 (42.0 mg, 65%) as a yellow oil.

Example 40: LCMS(ES): retention time 3.45 min, m/z 520.3 (M+H").

Preparation of Examples 41-42
The following Examples 40-41 were prepared by reacting acid 49 with the
appropriate cyclic amine (i.e., rather than with 2-methyl-2-piperazin-1-yl-propan-1-

-92 -



5 (1.03 g, 98% as a white solid. Step 12: A solution

of acid 49 (50 ng, 0.125 mmol) in CH2CI2 (2 nL) at O0C
worwseeet ed i - Pr2NEt (110 ptL, 0.625 mol) anPCHBI1005/011456

(61 mg, 0,163 rnnol). After 10 mn, the

di hydrochl ori de salt of

2-net hyl - 2- pi perazi n-1-yl -propan-1 -ol (43 ny, 0.188

2001007441 dded.,  Af 8 h, th
o) bR ST 1L 0 JorSecndi Baciin 158 dPupPue: dquBolRs
exaNH€) Easmrtmp@(tlﬁ acdeprepiatrdd SH2EAGRING2xJid 49h»§|th Qo(r(rzsned\/lethyl-
a
oo RERB0h 5 Y SR MEF YRR s RE e T RS
Preparative TLC (0.5:4.5:95 NHAOH MeOH CH2CI 2)
affdrded Exanpl e 39 as a yellow solid, which was

di ssolved in Et20 (2 nL) and treated with (1.0 ni,
1N |€ Et fo folaé owed by 15r4i&itbHr atPBRVES provi de
hydr ocfi8rd de sal't“t#3. 4 myime32)) ad'ass €Fl ow sol i d.
Exanple 39: |1 H NM R (free= base) ( 3" 400 MHz) b
3 , 7.44 ( Hz, 2
367-3 H), 3.42-
H), 2.82-2.52 (m| 6 H, 1.95
156-1.43 (m 2H), 1.21-0.90
) 7%.26. 52| (n336@ H)| 0. 23 20
ion time 3.31 mn,| mz538.3

ion of acjd 49 (SO!ng, 0. 125

5 treated with ox IyI

7 s 7

chlorlde(1( 116 mml). After 20 mn, the
reagtion m t@ ,entrated in vacuo, diluted
with CH2Ql 2! (Fe-ind ?and trPat? th gﬁtgzj[\l(lso L, 1.20
mrol|) followedlBy (+/-)-1 |azab cycl o[ 4. 4. 0] decane
(140 25 ng, |1.00 mmol ). After 18 h,|the reaction

m xture was|diluted with saturated aqueous| NH4Cl and
extracted with CH2Cl 2 (2x). The conbi ned organic

llayers were washed with saturated aqueous NaHCGCB,
Pregharatiio o wd Exangesa#dddconcent rat ed i n vacuo.
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uno%ggogdﬁxﬁhﬁ)mﬂaﬁbﬁﬁ@éé@e@%ﬁd xR i 3, HbAR, Theus, for
exalghit P B T R it Pateadiy sf’%cag dabiut Sack -

pyrroéa [ e-ajdyeazimg trdth2r edrhial/-)2- ,p4ch>@1&&ﬂ¢yb1d[4)4 Olvecpan: 1-
-92 WD 2005/ 097768 PCT/ US2005/ 011456
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, Observed
Example Structure t?niéem?nn) mass (Mm/z,
M+H)
VOVOD
43 ¢ . 3.50 506.1
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ol ) under conditions simlar to those described in
Step 12, above. Thus, for exanple, Exanple 41 was
w@e@parEas by reacting acid 49 with 2-((2S)-2- MEr/ig1005/011456
pi perazin-1-yl)-ethanol rather than
2-nmet hyl - 2- pi perazin-1 -yl-propan-1 -ol. Retention
(bserved Exanple Structure tinme (mn) mass ()-n/z,
M+H) 041 3.25 536.3 -|C 42 3.25 536.3 C5
Pr e%ar ation of Exanples 43-44 The foll ow ng Exanpl es

43-44 were prepared re ctlng acid 49 with the
apprioprjate; cyeli&amne ra hegO dhan with
(+/-)-1,4- di azak@cycl o[ 4, d37(: under condi tions
similar to thosel describe |n Step 12a, above. Thus,
for |10 exanpl e, Exanple 44 was prebared by reacting
aci d 49 with octanydro- pyrrol o[ I, 2Z-aJ pyrazi ne rather
than (+/-)-1, 4-di azabi cycl o[ 4. 4. 0] decane. Retention
PreQasetivadfEempe &ructure tine (nmn) mass (nz, MH)

43 3.50 506.1 \i | -@38i WO 2005/ 09Y768
PCT/ US2005/ 011456 4 37 50 ti on of
Exanple 45 OH NOH N_J

NIH A
vUREY

Cl
Example 45
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S02 0 Cl Exanple 45 -94 WD 2005/ 097768

PCT/ US2005/ 011456 Reaction Scheme 6 0 Ph3PJJ OO0 1.
wORMDE768TBS HOTBDPS / OTBDPS OTBDPS PhMe/ r ef PORUR2005/011456

TBSCI 50 51 52 OIBS p >-CHO OIBDPS | N HCl / DCM

OrBDPS N ArSG2NH2 17 Sp SCo PhMe/reflux 53 54 d d

OH CAc NaBH4/ CeCl 3 O OIBDPS Ac2Q pTsOH OOTBDFS N SO2

SM@5556 A C OAc OAc 7 7 OH TBAF 101 OH NaCCl
Reactign $cheme 6

0
o PP AN 5

1. NaHMDS OTBS
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>—cHo N
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v Y v YR
ATSOQNHQ 802 SO’J
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53 54
Cl C]
OH QAC
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\ N /
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N /
g \ éong\/ Y s‘ongﬁr
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O - .
C Cl
OH —\ ‘FOH
- HN N
K;COg — OH

— —————

O

@ - X o
o s O,
SO v ‘e N\)
2 HATUPINEE 57" N m
© DMF 50, 0
cl

59
Example 45

Cl

Step 1: Cyclopropanecarboxaldehyde 50 was obtained as described in J.
Am. Chem. Soc. 1992, 114(24), 9369-86 (Andrew G. Myers, Dragovich S. Peter,
and Kuo Y. Elaine). A solution of this aldehyde (10.0 g, 28.4 mmol) in toluene (60
mL) was treated with 1-triphenylphosphoranylidene-2-propanone (22.0 g, 63.0
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0/.,, 0 NSO2 2 4-AcNHTEMPO SO57 58 d C OH H
K2C03 HNN-~- OH -N' "' CO2H NOH SO 2 ~ N
wWo2ENDPs@NEt DMF V S02 0 59 Exanple 45 O QCT/BSHOEML1456
1: Cycl opropanecar boxal dehyde 50 was obtai ned as
described in J. Am Chem Soc. 1992, 114(24), 9369-86
(Andrew G Mers, Dragovich S. Peter, and Kuo Y.
Elaine). A solution of this al dehyde (10.0 28.
mmml‘irpamdnme redaimmempédre way heatet alogflod fow 16 h After COO“ﬂQ to

ol ST S T A LSRR BN e gy

purfiieadddyi roMatbgiia@ hyaseheatedehteluig Hbexéoe/EIiGAh: 8.&) tegive 6.0
cooling to roomtenperature, the solvent was renoved
g of ketoBe®Im and the residue was purified by

chr t9g | t

ﬁﬂéﬁoﬁgﬁp&éo@ﬂ% 0?#9}(&%0%@%5&“58 |H@té'ﬁ>ﬁa($ed § 88 mmol)
in TS-(F @20 m11_ aft k@‘t(bmasEaldqndeﬁpjawb/dKHM%éﬁ)?D e, §7.018L.31.0 M in
Pl R Oh e e Bl B 05 AL KBS e
trea{a’fﬁét\/\%{ﬂga WBRitiohi dfrEBBE! (389C1 ¥ @ mindl) inrcPEFE@OtroLY. 186 mixture

n

was stirred at -78°C for 2 h and allowed to warm to room temperature over 16 h.
After quenching with saturated aqueous NH4CI, the mixture was extracted with
EtOAc, dried over NaSO,4 and concentrated to yield 7.74 g of diene 52,

Step 3: A mixture of diene 52 prepared in Step 2 (7.6 g, 15.0 mmol), p-

chlorobenzensulfonamide (1.44 g, 7.5 mmol), cyclopropanecarboxaldehyde (0.75

g, 10.5 mmol) and THF (5 mL) was heated at reflux for 12 h. After cooling to room

temperature the solvent was removed to give a mixture of cis and trans products
(cis/trans = 2:1), which were separated by flash chromatography (eluting
Hexane/EtOAc 8:2) to give 1.50 g of the desired cis sulfonamide 53 as a solid.

Step 4. To a solution of sulfonamide 53 prepared in Step 3 (1.5 g, 2.0
mmol) in DCM (15 mL) at 0°C was added slowly concentrated HCI (0.75 mL).
After stirring at 0°C for 2 h, the mixture was neutralized with saturated agueous
NaHCOj3, the layers were separated, the organic phase was dried over Na,SO4
and concentrated. The residue was purified by chromatography over silca gel
(eluting Hexane/EtOAc 9:1) to give 1.2 g of ketone 54 as a white solid.

Step 5: To a solution of ketone 54 prepared in Step 4 (0.97 g, 1.5 mmol) in
THF (10 mL) was added CeCly7Hz0 (0.12 g) followed by NaBH, (0.61 g, mmol).
The cooling bath was removed and the reaction mixture was stirred at room
temperature for 1 h. The mixture was dilute with water, extracted with EtOAc,
dried over Na,SQ., and concentrated. The residue was purified by
chromatography over silica gel (eluting Hexane/EtOAc 7:3) to give 0.69 g of
alcohol 55 as a clear oil.

Step 6: A solution of alcohol 55 prepared in Step 5 (0.681 g, 1.1 mmol),
acetic anhydride (10.8 g, .106 mmol) and p-touenesulfonic acid monohydrate (60
mg, 0.32 mmol) was stirred at room temperature for 16 h. The reaction mixture
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treated with a solution of TBSCI (3.0 g, 17.0 mmol) in
THE (20 nL), The m xture was stirred at -78C for 2 h
war@sapizesved to warmto room tenperature over REI/NS2008011456

After quenching with saturated aqueous NHACI, the

m xture was extracted wth EtOAc, dried over Na2SO4

and concentrated to yield 7.74 g of diene 52. Step 3:

A m xture of diene 52 prepared in Step 2 (7.6 g, 15.0
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reacf’uloapméctur@orvas stired iabrnoarh teopeoatans & ‘SB bftep@ereavma the

sohvgaE ety e SRR AT e SRBorT wi £ A roanic

pha§é wdd Rasdd AEnhfvte? fbllowbe wihdaluatgasgoeots MdH@a0; and
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drlegéb’@f Nee§O:t hBe SryEmt &/asageoVRas Ny %@@%Q%@@ product
was?rﬂﬂﬁ%?ﬁ@éﬂééf%ﬁ%m%@?re{@ (‘ggﬁld@%e%ﬁé/Et@ﬂcWS ) to %\&e 0.386 g

raphy over (eluting Hexanel Et
of aﬁzohbl b0 agi veletr Rilg of ketone 54 as a white solid. Step

o, sty il gstivee T Bh 5 B a eey Ty pigy7 (se
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vigaspabyaS: 80 SanuT Pe e aseuor '8s prnsirel fitadiese

preéSirB9and thd rdsidti®@ ks taﬂ@@bp%ﬂﬂﬁ}@mqeom ﬁw@aqué@@s citric
nmol ) and p-touenesulfonl ¢ acid nonohydr

i BB ean S ONE UL Mebahie BePa Bass HEsre Btractes
L RORESBHATB FBsHeg 108 020884 003 18R i acoous
Na£sOsaricerive ahd eirieyll (MuSD 4t Ehe THganic ghiaise rswapeigted under
eSS S B e VG s e sogprent =t =

Step 9: To a solution of acid 58 prepared in Step 8 (395 mg, 0.87 mmoli)
in MeOH (15 mL) was added K.CQOj3 (723 mg, 5.23 mmol). The mixture was
stirred at room temperature for 1 h and the solvent was removed at reduced
pressure. The residue was taken up in water, acidified with 1N HCl and extracted
with EtOAc. The organic phase was dried (MgSQs) and concentrated under
reduced pressure to give 293 mg of acid 59.

Step 10: To a mixture of acid 50 prepared in Step 9 (50 mg , 0.12 mmol) in
2.0 mL of DMF was added iPr:NEt (62 mg, 0.48 mmol) and HATU (60 mg, 0.16
mmol). After stirring for 5 min, 2-methyl-2-piperazin-1-yl-propan-1-ol (as the
dihydrochioride salt, 43 mg, 0.18 mmol) was added and the mixture was stirred at
room temperature for 16 h. The mixture was diluted with EtOAc, washed with
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Step 7: A solution of conmpound 56 prepared in Step 6

(610 g, 0.9 nrnol) 5 in THE (40 mM-) was treated with
wWaBAE/097768 m, 1.3 nmol, 1 Min THF). The reakCT/082005/011456

m xture was stirred at roomtenperature for 1 h. After

renoving the solvent in vacuum the crude m xture was

extracted with Et OAc. The organic phase was washed

t h sat t ed NaHCCB d
vl e o S S T Gk G sEgs e [pars
preaamtm/bérm pride Psitheligél) LR iNPSIPMETH WD@M fa%aasé‘olvent to provide
33 régar@t o%r ap (el uti ng Hexane/ Et QAc to give

'@9 BE % cohol 57 as a clear oil. Step 8: To a

ra t44r re
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organi c solvent was evaporated under reduced
pressure, and the residue was taken up with Et OAc (20
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Et @ 21aVRe %%HE AP 67 JERTP P IBRAkSS WS as ting arid 5@iviith the
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terrp rature for 1 h and the solvent was renoved at
reduced pres$ure The resi due was taken[up in water, |
|

acidified WItT 1 N HC and extracted wth EtOAc. The
or gani elwas dried (MISOMReandoconcent baisdaunder |
r educ e% pﬁ@ésure tgsrtraft\L}r@ 293 g ofmagi d 59. SFnepmloy
To a|m xture of acid 50 prepared in Step!9 (50 ng ,
0.12|mmol) in| 30 2.0 m - of DVF was added i Pr2NEt (62
g, 0.48 mmol) and FATU (60Tg, 0716 mmot ) —Aftet

stirning for b5 m/m

2-methyl -2-pip gﬂerropan-l-ol (as the
di hydrochfori d 43 ny, 0.18 2@ml) was adssck and
the m xture vvas mrred at roomtenperature for 16 h.
The m Xture was uted with Et OAc, washed with -97
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dried (Na2SO4). The organi c phase was then | oaded on a
w@e@pasass ve TLC plate (silica gel) using 5% MCQHMUB2005/011456
DCM as a solvent to provide 33 ng of Exanple 45.
Exanple 45: ' H NWVR (CDC13, 300 MHz) b 7.70 (2H, d, J
8.4 Hz), 7.45 5 (2H, d, =8.0 Hz), 4.20 (2 H t, J
8.0 |-| 3 3
(1

J 0
Hz)—3.75-3. w( m Q3v 28 (3H
10#0(1H,n) 88 Hom, 2 2.2.45 (4H,
, 1,97-1.75 (4H, ; 35 H m, 1.25-1.10
H m, 1.03 " M 7 (7H n, |0.33-0.22 (1
L&ﬂ/B(G{)V| |0nt|rre2361§>mn mz 8%#i 1
( MtH) L 10 Preparatien of Exanpl es 46-49 The fol |l ow ng

~3wi i
T3

Exanpl es 46- 49| wer repared by reacting acid 59 with
t he ppropriate cyglic amne (i.e., rather than wth
2-met hyl - 2- pi perazi n-1-yl-propan-1- ol) under
conditions simlar to those described in Step 10,
above. Thus, for exanple, Exanple 46 was prepared by
Assawpcting acid 49 with 4 15 pipe ridi nopi peridine
rat er than 2-net erazin-1 -yl
SR e 6 SR GRS ol gt S had Y Zariey o al
(B émsMWh 6750'5.92 8255500 ndrk J8y+ it
/&BPS i 0‘{ 8 3925035 2204 @\D Sy 0\7@@85% By48Rrdnce in its
entFPeIlV/ MQSZIWWSOQMSSSGQZHTM@ as gpereert-inldibgicpoor@3the concentration

ot SHREN TP L SL S SR " %56y
Re&fdPts- 5055, 2001), herein |ncorporated by reference in
expressed either as

s AaiodiRR e, SR s GRe RhRE RIS bfomLBr. Konrad
Be%@@ﬁ%ﬂ‘(@n‘?\?é?@ﬁ*fbPHe@%%érﬁhH@délkS’é}gobe?HéYnW \BBbI ébddnizes

reS|dues 5-8 of AB peptide, while G2-10 and G2-11 recognize the specific C-

terminal structure of AR 40 and AR 42, respectively. Biotin-4G8 was purchased
from Senetec (St. Louis, MO). All tissue culture reagents used in this work were
from Life Technologies, Inc., unless otherwise specified. Pepstatin A was
purchased from Roche Molecular Biochemicals; DFK167 was from Enzyme
Systems Products (Livermore, CA).
cDNA Constructs, Tissue Culture, and Cell Line Construction

The construct SPC99-Lon, which contains the first 18 residues and the C-
terminal 99 amino acids of APP carrying the London mutation, has been
described (Zhang, L., Song, L., and Parker, E. (1999) J. Biol. Chem. 274, 89686-
8972). Upon insertion into the membrane, the 17 amino acid signal peptide is
processed, leaving an additional leucine at the N-terminus of AB. SPC99-lon was
cloned into the pcDNA4/TO vector (Invitrogen) and transfected into 293 cells
stably transfected with pcDNAS/TR, which is provided in the T-RExX system
(Invitrogen). The transfected cells were selected in Dulbecco's modified Eagle's
media (DMEM) supplemented with 10% fetal bovine serum, 100 units/mL
penicillin, 100 g/mL streptomycin, 250 g/mL zeocin, and 5 g/mL blasticidin
(Invitrogen). Colonies were screened for AR production by inducing C99
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Anti bodi es W2, &2-10, and &-11 were obtained from

Dr. Konrad 10 Beyreuther (University of Heidel berg,
whleioded1ies g, Gerrmany). W2 recogni zes resi dueBCBUR200$/011456

AR peptide, while &-10 and (2-11 recogni ze the

specific G termnal structure of AR 40 and AR 42,

respectively. Biotin-4G was purchased from Senetec

(St. Louis, MJ). Al tissue culture reagents used in
expréssionmoith GrbigémLitetiacydline foetBirsl lbgnésinalyaing cantisesed

e 8BRS P BEREL AL R E P IR P DB, 8P

as (SYREerss vRsoket B thekyetudlee, CA). cDNA Constructs,
Ti ssue Cul ture, and Cell Line Construction The
Mepgrang Ge&Rpraption.- Lon, which contains the first 18

r et eiggp I@%glotnnﬁa’,% lstV\%fs”hB%e@%ntW@ AQy/Agl t@%ra@?clﬁ%%or 20 h.

carryl ng the on nutation, has been 20 describ

The( @HisnyereLpretsatey with, 1 dhehaapkée- myElst@tEg‘gg)acetatBu(BMA) and 1
Chem 274, 8966- 8972) Upon insertion into the

M biefetstiare(BRAefor B-ahi Eﬁ<537a@| kefergharvestpei tee icslls were washed 3

processed, |eaving an additional |eucine at the
timéé wahmorrdehosépbmteSRMed salin@$PBB) anddharvesiedive buffer A

corfanIG 2L PUFP e £ PN HEa T bid T EDTA, 2

mMVPEGYIAd efhal @omlp@té‘p?@eawsmmtaﬁta@msI(Rbogemf)oleif@@r
transfected cells were select d in Dul becco's nodifi

ed
Bioghgnioads). eaica! (BVER) Weifia ﬁt’-%'%'%dﬂb@@@%i a1d stored at
bqgw ne serum 100 units/nL penicillin, 100 g/ nL
-705% P8fRIEMRS n, 250 g/nL zeocin, and 5 g/ mL bl asticidin
(I'nvitrogen). Col onies were screened for AR production

by ToERkENGErHanes e celiesiare 7e8¢reoredspdusies f1a8é lysed in
1
= TR0 aS0A0 T ChLLEAICRNE beRTul g 49880 80 min

It one
removeummAsisd (esge cbikbelis. Tnesobemniatard|veasese ntdiégjeghait E20000g

RE. 15, d h | es. nb
for Bhu A PBIP S B05 B IPRLT GAParTIeE A AL e Padead! NAh and

thendmBrarted @breaédl?édt@@ b?%n?r@ugatlonTB?ZQ@d)(b@g Jreh, The salt-
pretreated wwth 1 M phorbol 12-nyristate 13-acetate

wag A eanterane nallst wBs|vRshed 3@HR)N beffesAcand egntgiuged at

oS By 13005 0 DB 1 et BB e

of Huifefrex ué\ngosnTaflcm @ms%mombgia}uasr (Tikd aroBin ceBbentvhtion was

sucr ose,
determlned ang mgMbrane anumYls were flash frozen in liquid nitrogen and

stored at -70°C.

v-Secretase Reaction and AR Analysis
To measure y-secretase activity, membranes were incubated at 37°C for 1

h in 50 L of buffer containing 20 mM Hepes (pH 7.0) and 2 mM EDTA. At the end
of the incubation, AR 40 and AR 42 were measured using an
electrochemiluminescence (ECL)-based immunoassay. AR 40 was identified with
antibody pairs TAG-G2-10 and biotin-W02, while AR 42 was identified with TAG-
G2-11 and biotin-4G8. The ECL signal was measured using an ECL-M8
instrument (IGEN International, Inc.) according to the manufacturer's instructions.
The data presented were the means of the duplicate or triplicate measurements
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10 mM EGTA, and Conpl ete protease inhibitor tablets
(Roche Mol ecul ar Biochemicals). The cell pellets were
wo b@siofrsozen in [iquid nitrogen and stored atPCFUSI005/011456
bef ore use. To make nenbranes, the cells were
resuspended in buffer A and lysed in a nitrogen bonb
at 600 psi. The cell lysate was centrifuged at 15009
10 min to_ 15 renove nuclei and |large cell debris.

. fo
n eﬁ‘?b SRFEMRL a b e GAraciers ot e e etPgeGUBYity desarired were
buf f A pl us
conﬂ%e@ﬂ!’ﬂﬂﬁ&aﬁ%r@%ér‘?ﬁ i aﬁ%@?\j\ﬂ/ﬁeﬁgb ggwl &gpé ta/n%
cerithamgLﬁ@@tabome atssamaﬁeca@nﬁmurﬂdsmf Hheempialst +-4Basioedd 1Cx,

valu'%ﬂ?/ﬁﬂ gggéﬁé o}"%%amﬁ@%ﬁﬂ toga %tlgkyg/f nﬁﬁe@g%}:‘ﬁ%s of

Exemerblseﬂ wa,s1 7; ﬁ’lﬁp@ﬁggwd%bgl%gw;ﬁeuréé%ww trﬁg Iglﬁ%@!& BBbut
0. O@ﬁ% EBP%@E War fmapweﬁ%@ éﬁ@pﬂfwhéﬁ@ 26,1 2R180532, 33,
36- &\@WZ fdzasfs, Bheznshdivd ‘P(B' L(Jjésr @Qﬁiﬁ Bdranﬁé_%r %&@Lpé}m to

y- Secr et ase React i onf l'ysr's
abowigéE%EWbse activity, nenbranes wer e |ncubated at 37C
f or. in 50.L o er conta| 20 nmM Hepes
Jh}e %rﬁaas; BRSPS bR o §nii¥R GBEAOGAGS are
shoﬁﬂtﬁgo@nd AR 42 were neasured using an
el ectrochem | um nescence (ECL)-based i nmunoassay. AP
40 was identified with m pallGss (MAG- R2- 10 and
bi oti n-W2, while AP 42 was 4 |dent|fh§§ th TAG &-11
and biotin-4G. The ECL signal was Q ed using an
ECL-MB 30 instrument (IGEN Pnternati©abd | nc.)
according to the nanufacturgr's instructions. The
data presented were the nears of the QJﬁgicate or
triplicate nmeasurenents 400 WO 20090997768
PCT/ US2005/ 011456 in each experiment. The
characteristics of y-secret@se activ@.fy98escribed were
confirnmed using nore than fj jye |ndeqﬁpﬁ25t menbr ane
preparations. Using the above assay, conpounds of
Exanpl es 1-49 showed |1 C50 2@l ues wi@.biip1t he range of
about 0.001 to about 0.5 p The coqugnds of 5
Exanpl es 1-11, 17, and 19-4 T showed 07val ues within
the range of about 0. 001 top about Gy g4gM The
conmpounds of Exanples 1-5, 19-25, 28-30, 32, 33,
36-40, 42, 45, 46, and 48 sBdwed | C300V24ues within

the range of about 0.001 t Oy 0.0145
25 0.0049
29 0.0068
30 0.0025
32 0.0023
33 0.0045
36 0.0087
38 0.0031
40 0.0135
42 0.0085
45 0.0081

48 0.0048
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about 0.02 pM The ; secretase inhibitory activity of
sone of the inventive conpounds are 10 shown bel ow
wez@sphEes C50 JM) 1 0.0028 2 0.0164 3 0. 013PCWBS2005/011456

0.0014 5 0.0196 19 0.0119 20 0.0151 21 0.0117 20

22 0.0164 23 0.0124 24 0.0145 25 0.0049 29 0.0068

25 30 0.0025 32 0.0023 33 0.0045 36 0.0067 38

0.0031 30 40 0.0135 42 0.0085 45 0.0081 48 0,0048

- 101 WO 2005/097768 PCT/ US2005/ 011456 While the

pr esent the pesddne vaasioRers B8S¢ b b&ehd dinC@H) WtidnoRith the
wWth the specific enbodinents set forth above many

spegificéd™m apﬁimﬂs gsbfarincalpewhsnany altowatixes onediiratiens and
varl‘g’p{ﬁs gﬁr@gﬁ%% abPaldh?$8 tttsePEAb adHty Skiilih théd aHeall such

alternatives, modifications and variations are intended to fall within the spirit and
scope of the present invention.
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5 alternatives, nodifications and variations are
intended to fall within the spirit and scope of the
w@e@so76s nvention. - 102 WO 2005/ 097768 PCT/US2005/011456
PCT/ US2005/ 011456 WHAT IS CLAIMED I'S: 1 A conpound of
formula 1: (R3)2 RI1 R2 (I) (R3 B)2 o Nmn (R3A)2
0=s=0 5 Rl or a pharnaceutically acceptable salt,
solvate and/or _ester thereof, wherein: Rl is selected
WHAD IR (HAINEWSconsi sting of unsubstituted aryl, aryl
substituted with one or more R5 groups, unsubstituted
heteroaryl, and heteroaryl 10 substituted with one or
1. nor/& cBEmpumapsh, foRBulesl: sel ected from the group
consisting of -C(O-Y, -alkylene-C(O)-Y,
- al kyl ene-cycl oal kyl ene-C(O) -,
- cycl oal kyl ene- al kyl ene- C(
-al kyl ene- cycl oal kyl er}Lg1 n;% C(O-Y,
-cycl oal kyl ene-C(O) - Y, > -al kyl ene-S( O -,
- al kyl ene-cycl oal kyl ene- $( O ;|\, ("
-cycl oal kyl ene- al ky ' 553
-al kyl ene- cycl oal ky Ené- al ky! ent €O -,
-cycl oal kyl ene-S(O -V, -GFEHOQY, -alkylene-S(02)-Y,
- al kyl ene-cycl oal kyl ene- §( @2) -Y,
-cycl oal kyl ene- al kyl ene- S(02) - Y,
-al kyl ene-cycl oal kyl ene- al kyl ene- S(02)-Y, and
or a EMﬁﬂrﬁé‘ééﬁMlc‘éﬂﬁa&@@fh’o% sah &oRidle aRBALd e SRt KNeAIR:
or cycl oal kyl ene are unsubstituted or optlonally
sub3t istefleefediiam toagreur aerustigebiysWrditywed atvk Brit he

sub‘é‘hﬂﬁéé%ﬁﬂ@ﬁe Bpﬂbggrb% gb?g@%é@usl%&utgﬁ? %?é#o%@agﬁﬁ(%g%?oaryl
sub{sRB)tad ivath mpendﬁetﬂsygrsabe;ct ed fromthe gr oup
t f H
ancF a RIS fidm 1 leyp peaga ke s iRy,
-awér@ay@wwbﬁevm@hw Icyb@aﬁdy@m amweﬁ@l-‘@eb) w formula

defl1nes a carbony the’ provi so

aliphee: w@ﬁalkszlsnmal@ylarme%@égvercmlgawener@eow Qo
-l L BIBRYY LaiRYIBHB-Jy B IJRTIE RG-S B)- YN e ikylene-alkylene-S(O)-Y,
-alkylene-cycloalkylene-alkylene-S(0)-Y, -cycloalkylene-S(0)-Y, -S(05)-Y,
-alkylene-S(0,)-Y, -alkylene-cycloalkylene-S(O3)-Y, -cycloalkylene-alkylene-S(Oy)-

I\)

Y, -alkylene-cycloalkylene-alkylene-S(Oz)-Y, and -cycloalkylene-S(O,)-Y; wherein
each of said alkylene or cycloalkylene are unsubstituted or optionally substituted
with one or more hydroxy groups, with the proviso that no hydroxy group is
bonded to a carbon atom which is also bonded to a sulfur atom;

each R® of (R%); is independently selected from the group consisting of H,
alkyl, -O-alkyl, -OH, -N(R®),, acyl, and aroyl; or

the moiety (R%)z, together with the ring carbon atom to which it is shown
attached in formula |, defines a carbonyl group, -C(O)-, with the proviso that when
m is an integer greater than 1, at most one carbonyl group is present in the ring
shown in formula I;

each R* and R* is independently selected from the group consisting of H
and alkyl; |
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shown in fornula |; each R3A and R3B is independently

sel ected fromthe group consisting of H and al kyl; -
waeBsMD 78905/ 097768 PCT/ US2005/ 011456 R5 is PCT/US2005/011456

i ndependently selected fromthe group consisting of

hal o, -CF3, -OH, al koxy, -OCF3, -CN, -NH2,

C(O)Oal kyl, -OC(O-alkyl, -C(OOaryl, -0C(O-aryl,
C(O NR6R7, -al kyl ene- NR6R7 -N(R6) C(O) - al kyl ,
N( Ra)sop@)%pan%n y swem)ddmp thetgse e egNsistiAg of halo, -CFs, -OH,

0
T 0, R LR 0o
N&TR nadigéeneNRIRSm E8) C(Qr-gikyl, hlétl%ar 6a®y|ary|a| kyI

N@G&%@l k%tﬁ ‘?@;}{)‘et ﬁé?@%éa)??ba?@kwwﬁéf‘éfﬁér yl cycl oal kyl ,

ar yVh@%@re@t‘étHr@m gl o@bxdonglsw dreNePREy.M (g WHE bNR6R7

substituted aryl, substituted eteroarﬁwb su stltuted

(Whareindp fgyan l@a@@rt@ftfu@@oe -8y Reychesaradyy!, alibsyctoaied 10

T T

aryl%fmtemwlolaﬂxal lkayyl &ikwy'le;temwclearkyt tsebahtyurted)aryhetmsdxangti
subs

ey b s Rl adi R oo BTGB by BB ureo

het@lwehnyham{ymaddb)slmut@@km@télbdtw@wwlwlogmb@mutlewarylheterocycloalky|
substituted heter oaryl substituted

ang sy PsiEgcoRstersclgalk yl@i/kygu%@@rﬁtmmda%%h@w%mty in said
suidtte dHOURSH &ftu Ry ﬁ'é‘t'eﬁjoaryhg%é’tlt %rypaﬁ Itgﬁﬁﬁéwfe

one or nbre substituents epen ent sel ecte
arvidyelagdiolysubstitited iheterontalkyl, sub}iﬁute—dcuaetemambcycloalkyl

sub%%&gwpterg@%lkg(g gu@%‘é&elq%%ﬁ @yc%alﬁyyl alkyl groups of

saiclaf i el‘é%ﬁ)??tuteﬁl(\/\ﬁiﬁq) X pr mdﬁalsubsfﬂbaﬁ)%@)apéhuéntly
(956} heteroar% é & )NR6R7, and al ké
Se@@t frahdae GER I CPRERINGET hRSUE Eomd 3t 4 Kghpi-OCHs “ON, -NHx,

b?@)la:}w%%l‘:é@fi% 1( ES%R% %YA&]EDSJC&%MNCC@QI\FWC) (d)

-alkylene- R°R’, -N(R alky] -N(R")C(O)-aryl, -N(R")C(O)-heteroaryl,
-N(R®C(O)NR®R’, and alkyl, or
Y is selected from the group consisting of:

5? RE), (RE), (RO,
/7/ /~ \N/j/
A& Q ”j ¢

(C) ()

(Re)r (R8),
\N/\/ ), - (CHa)o2
AL e £
e (R™) —_Z
9 5 O
(h) R ()
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Nom (R10)p NZ (h) LO (R8)r (i) - 104 WO
2005/ 097768 PCT/ US2005/ 011456 (Ra )r (R8)r (R6)r -N
WO eR30IP68H N N N ~-N 2-4 2-4 (1) (k) (1) , (npCT/NRD05/011456
NRO NN (n) and (0) R6 and R7 are independently
sel ected fromthe group consisting of H alkyl, 5
al kyl substituted with 1 to 4 hydroxy groups,
cycl oal kyI aryI al kyl, heteroarylal kyl, (R8)r (R3),
KL N (b) and het er ocycl aé)lrkyl vvith t(Rer

pr KRE?W are yl subst | \H
% :\I}—e 4 ﬁydro , éne of the hyd§ )
S ar nded bon to @ g {: “
el ec @4fromt ?

aI so bgnded; R8 is |n fendently bni
group Bnsi sti ng of HLoH, al kyI 10 -0-al kyI | kyl ;
ityted with 0 4_hydroxy groups, and
C( ) KO- kyI or 48" "greater than 1 and at | east
ar oups lected fromthe group consisting
&kal Oal aIkyI substituted with 1 to 4
hyd Xy graups, angno C(O:O al kyl, then the two R8
. groups, together with the ring carbon atomor atons to
© o whi ch they are attached, define a ring; 15 each R9 is
I nd@ andéﬂtarye |séepeemceehtfyrm¢tbd foyro tipe gmsuap svnsigtimg o, alkyl,
al, k tituted wwth 1 to 4 dro
eyt My Erodnrotietint fuiCalvninidiy, HeiBEiay

hydro Mzgroups aryl al kyl, heteroaryl al kyl

kyl, -al kyl(@ar)ge O al kyl ene-OH, aryl
ut ed th nore R5 groups, heteroaryl
bst ut ed on -oR nore R5 groups, unsubstituted
he oa?y? nsu tut ed

, and heterocycloalkyl, with the proviso that if
R® and/or R7 are alky! substituted with 1 to 4 hydroxy groups, none of the hydroxy
groups are bonded to a carbon to which a nitrogen is alsc bonded;

R® is independently seiected from the group consisting of H, -OH, aikyl,
-O-alkyl, alkyl substituted with 1 to 4 hydroxy groups, and —C(Q)O-alkyl; or if r is
greater than 1 and at least two R® groups are selected from the group consisting
of alkyl, -O-alkyl, alkyl substituted with 1 to 4 hydroxy groups, and -C(QO)O-alkyl,
then the two R® groups, together with the ring carbon atom or atoms to which they
are attached, define a ring;

each R’ is independently selected from the group consisting of H, alkyl,
alkyl substituted with 1 to 4 hydroxy groups, cycloalkyl, cycloalkyl substituted with
1 to 4 hydroxy groups, arylalkyl, heteroarylalkyl, -C(O)O-alkyl,
-alkylene-O-alkylene-OH, aryl substituted with one or more R°® groups, heteroaryl
substituted with one or more R® groups, unsubstituted heteroaryl, unsubstituted
aryl, -alkylene-C(O)O-alkyl, -(SOz)-alkyl, -(SOz)-aryl, and hydroxyalkyl-O-alkyl,
with the proviso that when R is alkyl substituted with 1 to 4 hydroxy groups, none
of the hydroxy groups are bonded to a carbon to which a nitrogen is also bonded;

each R" is independently selected from the group consisting of H and
alkyl;
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20 aryl, -alkylene-C(O O al kyl, -(S02)-alkyl,

-(S02)-aryl, and hydroxyal kyl -O-al kyl, wth the
w@e@ioges hat when R9 is al kyl substituted w tPCL/US®O2I011456
hydr oxy groups, none of the hydroxy groups are bonded
to a carbon to which a nitrogen is al so bonded; each

R10 is independently selected fromthe group
cons sting of Hand alkyl; -105 WD 2005/ 097768
CTRUSe GeHatad 98 thriaraup easisisiingdolarsmst Retityiaslipryl,

het%ﬁc{zajyféw cgl‘:\o%Wl ar?l‘éﬁk;{ kér&k?@g% %qu@& %ﬂéfkw
hetlama&ylcyclxohbxb/kyalrylheﬂeebwcﬂnwlyylpakkb&mlkyll subsmuted heteroaryl,
G S ST SEARU, I e o
sutf!;“tIYutéMCér?\ﬁb{éch yCIOHIRYII W‘H\b?@lnﬂﬁé %W%Me@éﬁ@)ﬂwl n@@@ty’i_’m Sald

substit eterocyc oal y ;" wherein the ar

suh%lttéeaéwewoawlewbstwt@d.ajylaﬂwlbﬁublsutté@d ﬁ@tI@y%@a%ﬁvl substituted
rorB R B SRR b BB RS Lo

sutmnydltladtvermmy@ boaidfylsurbfstrﬁmnmb Rbkepgndaptly selestdustromutedyroup
tit t | ect ed
o e He g oo = cé%ﬁsagh#yz”@iﬁﬁaf’@ﬁ”@% LIGH oy,
-0C §lkyx- @ﬁoyd\l f%@pa@h Kﬁé@hmﬁsﬂmé%eﬂémﬁew
al'kyl ene- E[\|R6

RW@?@ @I@/I @I N@rgé)&( %})Theteroaryl and ‘N(R*)C(O)NR°R’;
- N 7
sel(Eg&% e efrdgﬁ(? ?ﬁgr?g%/éo%roq@on& sﬁﬁﬁg of’ I\%ﬁﬁaﬁgl % é@l
sutmmmtadymnksurmsol mmec‘aubshiuemwrt&lrmiep&nden&yjbe}entambfmom the group
o RESEEID Xete S MERER, QR SRR
-0C |Qy|aL<s?<b>o ?aEﬂ @IC@) ahkyE | 0y GRORO- -arwyllene NR°R,
NEGS) Y- & c? mr%)&(%))cﬁ@epheéteroaryl and -N(R®)C(O)NROR;
- NCREL (Ot é%ﬁ‘gn%rnyb to@dand'\’g ﬁﬁsﬁi@éwgm 1, Rd ﬁ1 RBieties

i nteger o and greater than
can he the sairet drediffesant bont loeesanmgher, di fferent from one

h f 0 i f i.S.,.
or oarsen ifah®s Sd G5, 8o HiPE oot thaf i iid aladiBpes can
be ehd Eemendr dnﬁ@ﬁ@n@ﬂ@nﬁbﬁé@feth@r Is an Int eger of from 0
to 3, and if o jis greater th noi eti es ca

be PiteABANRUBF OLITPRG) Ene. RPGM Q)H?egrﬁﬁwﬁéﬁn TwilishOyp@ieties can
ve BOUATR S roB iy Infargungh o P 1 gt ntecer o
noi withdle paoviso that m+n+ois 1, 2, 3 or 4;
p is an integer of from 0 to 4, and if p is greater than 1, the p moieties can
be the same or different from one another; |
ris an integer of from 0 to 4, and if r is greater than 1, the r moieties can be
the same or different from one another;
s is an integer of from 0 to 3, and if s is greater than 1, the s moieties can
be the same or different from one another; and
Z is selected from the group consisting of heterocycloalkyl, substituted
heterocycloalkyl, -NHz, -NH(alkyl), -N(alkyl). wherein each alkyl is the same or
different, -NH(cycloalkyl), -NH(substituted cycloalkyl), -N(alkyl)(cycloalkyl),
-N(alkyl)(substituted cycloalkyl), -NH(aralkyl), -NH(substituted aralkyl),
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25 be the sane or different fromone another; r is an
integer of fromO to 4, and if r is greater than 1,

WO b@5/097768 et i es can be the sanme or different PCDISIN®E011456
another; s is an integer of fromO to 3, and if s is
greater than 1, the s noieties can be the sanme or
different fromone another; and 30 Z |s sel ected from

oup consi sting of heteroce/cl oal kyl, substituted
'z

Fﬁ@%&cﬁ@ﬁﬂﬁh a&#&ﬂeterowoalkwm(ﬁw |upstlturt\¢e<éh|a§atqu}wkxéb
| | kyl
NERFR BRSBTS Rl Rl etk ey )
-NH( Newrb%ta)n(mbm $u¢ba$|cg.1te§dd16d)aﬂdeydal)<yl %Hgmwlém Jaycloalkyl),
-Nw@[#&f%@o@ﬁoéﬁwi%%cvcm%lgbw gl ipne-cyioaku

aI féﬂ’kﬁé@é‘—){mm dﬁébbKIclonﬂ(yﬁuh@HLéIWléﬁe hetero?ycloalkyl)

erocyc oa het er'ocycl oal k

-NH ﬂ(k;y qqﬂ sy@gb@%’eq hp‘@doq(ab@éalbﬂyci\&ankygﬂaylkylene B{heterocycloaikyl),
N L L

subsyittitealbleykd- fuseN( aéiqydx)yalxbadweHeaOdyNI(lwysdlrbxj/alkylﬁ wherein each

alkyl %&%Féi %%lgk %rt @ f%{:%;ﬁ }e[%-‘;}r?dalc}/subﬁltu%éd)dycloalkyl substituted
heteNdyalosikye RS tbsd b t@ﬂsdt%ﬁlﬁjt@@)f@t@@awl%mety of group Z is

-N(al kyl -al kyl ene- (heteroc cl oal kyl ),
Subsmweqiw A& QI Brpse (5§D§Téttiﬁﬂ I@aeﬁ@ﬂ@e@mweaﬂe@yﬁqm the group

d
€0 gs{ﬁ@ ocg:f;éﬁckl‘aga:a%t< élgﬁ(fa%? ah)yollr oxyéﬂ)LHMF !\p-(}mé?f;eilédnm)]|
adeth wrerkipl eantyallsgl it ke same arditfefdrar eitiC(Qhahkel, ANéalky)C(O)-

a'kﬂefﬁi%@tﬁﬂva KRR AR S AT, St rERWN -

C(OhatHatat) yLC(rmlr\E(IaNkyI@! waeeslp edchalkyd i Eid samebritiére@neC(O)O-
e s &I tuyents i ndependently sel ect ed fromthe
alkﬁrwﬁ/le@%@é Pralg yoplpsrlﬁgnyl Ry idEvk By, heterpayy, aan@ﬁo
NH( I
CHiSELD e Moy ALY o JAUARIZAOS LD s, nd
prOVINedlthgi ﬁwe(anyLami hyteroanyH@(cﬂgnaaergﬂ said Z group are not substituted
A O-alkyl, -Q-aryl, -C(ONH2,

W'“lggﬁ( gh%%@ﬁ) 5””@(0) N(al kyl )2 wherein each al kyl is

the sane or different, -C(0)0- al kyI

-al kyl ene- C( pi perldln LI ol i
2. aryife ﬁ%@ﬂ@paaﬂﬁccoeﬁi@gi Bipese G R S rom the group

con%@ng\grbfa@ BER ReE oyt he same carbon atom and
provided t at thg and heteroaryl noieties of said

-(CzColadkierne éCan)CS/QMHWQHEE(ﬂo @i etk e et C{(O)-8H2 CH2- 0-
Coqboé’}grky?e%e S(03)-Y, and
-(Co-Cs)alkylene-(Cs-Cs)cycloalkylene-(Co-Cg)alkylene-S(0Os)-Y; wherein alkylene
or cycloalkylene is optionally substituted with one or more hydroxy groups, with
the proviso that no hydroxy group is bonded to a carbon atom which is also
bonded to a sulfur atom;
Y is selected from the group consisting of:
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2. The conpound according to Claim1l, wherein R2 is
sel ected fromthe group consisting of
WO ¢@s/oeray al kyl ene- C(O) -, PCT/US2005/011456
- (Co- C6) al kyl ene- ( C3- C6) cycl oal kyl ene- ( Co- C6) al kyl ene-
C(O-Y, -(00-C12)alkylene-S(02)-Y, and 25
- (Co- C6) al kyl ene- (C3- C6) cycl oal kyl ene- ( Co- C6) al kyl ene-
S(02)-Y; wherein al kylene or cycl oal kyl ene | S
ptlonally bsti tag ed with ONgs O m)ehyd Roky
t e pl)ow that n

roup O hy Moy oup IS
dto alrb ato ddto a(R™),
atom glﬂgjseletedfro the |/81~n
107 WO 2 097768 P 2&@5/ 011456
(R8(): (R),. / 'NN/ Niffl P 'R9 (c) (g)

INc2 z L1 J (R r (|) , and NR6R7 each of (R3)2’
I S |ndependently sel ected fromthe group consisting of
f‘H. - Chh-> (C1- C6) al kyl, (Cl-C6)acyl, and (C7-C13)aroyl;
Zrmi ety (R3)2 together with the ring carbon to

ch is showmn attached in fornmula | defines a

Ag) yI gr th the proviso that when mis an
ﬁnteggr 'Eg H\%han 1, at nost one carbonyl group is

e R R
-ORt.dfsiCed) aity!, G/)@t @e)aml st (B1CaEhyraykyar:; R6 is

:qglqggerﬂ%%ﬂ} @%%geegﬁ%%% ?’@lr?%)cg ;f']ot;oc\%%ihs;t "9 o attached
in formula | defines a carbonyl group, with the proviso that when m is an integer
greater than 1, at most one carbonyl group is present in the ring shown in formula
I

each R* and R® is independently selected from the group consisting of H
and (C+-Cs)alkyl; ‘ |

R® is independently selected from the group consisting of halo, -OH, -CFs,
and —-0-(C+-Cp)alkyl;

R is selected from the group consisting of (Cs-Cyz)aryl, substituted
(Ce-Ciz)aryl, (Ce-Cig)heteroaryl, and substituted (Cg-C1z)heteroaryl, wherein said
substituted (Cs-C1z)aryl and substituted (Cs-C1o)heteroaryl are substituted with
one or more halo, -CFa, ~OH, or —-O-(C+-Cs)alkyl groups;

mis 0 or 1;

nisOor1; and

oisOorft.

3. The compound according to Claim 1, wherein R® is selected from the group
consisting of -(Co-C1z)alkylene-C(0)-Y,
-(Co-Cs)alkylene-(Cs-Cg)cycloalkylene-(Co-Cs)alkylene-C(O)-Y,
-(Co-C1z)alkylene-S(O)-Y

-(Co- Cs)alkylene-(Cs-Cs)cycloalkylehe-(Co-Cs)aIkylehe-S(O)-Y
-(Co-C1p)alkylene-S(0y)-Y, and
-(Co-Cg)alkylene-(Cs-Ceg)cycloalkylene-(Co-Cg)alkylene-S(QOg)-Y
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R11 is selected fromthe group consisting of
(C6-Cl2)aryl, substituted (C6-Cl2)aryl,

W@ as012Zphet eroaryl, and substituted PCT/US2005/011456

(C6-Cl2) heteroaryl, wherein said 15 substituted
(C6-Cl2)aryl and substituted (C6-Cl2)heteroaryl are
substituted with one or nore halo, -CF3, -CH, or

-0 (Cl-Co)al kyl groups; mis Oor 1; nis 0 or 1; and
oi sOorl. 20 3. The conpound according to Caiml,

4. WheREL ISR Rl EOLRY LI b oPUR REQNST St g of

-(Ca{C0e\Ch sk Wgh @@ )) CB- C6) cycl oal kyl ene- ( Co- C6) al kyl ene-
C(O-Y, -(Co-012)alkylene-S(0)-Y, 25
- (Co- C6) al kyl ene- ( C3- C6) cycl oal kyl ene- ( Co- C6) al kyl ene-

5. S Q’hé(comdo@mq@éﬁﬂ@gr@afﬁﬁ Q2WhéreidEF is
- (Co- Co) al kyl ene- Ycycl oal kyl ene- ( Co- C6) al kyl ene-

-cys(apzgrwene-{i®) Wo 2005/ 097768 PCT/ US2005/ 011456 4, The
conmpound according to Caiml1, wherein R2 is
-(C3-C6) cycl oal kylene-C(O -Y. 5 5. The corrpound

8. accﬂihehcngmcmrfa mdnrdh,ngwb@lemmmﬁ/mesem R? is

c%q? ﬁoﬁmﬁ'@ﬁé’?fﬁ @lgylene e Iaﬁ yonpound according to

- (C3- C6) cycl oal kyl ene- ( Co- C6) al kyl ene-C(0)-Y. 10 7.
The conpound according to Claiml1l, wherein R2 is

- cth@&pUb%ﬂLéWeaQ@fd@@)TﬁlQd?ln’éﬂewb@mlnﬁ isg. The
1, wh R2 15
Cﬁg{?g rop&?%n@ %E%gwm@ Th:r?oprpounldsaccor di ng

to Clalml wherein R2 is

5 ace F%%ﬁo@%@%@gﬁﬁ%mwfﬁ%ﬁ Alge compount

-cyclopropylene-CH-C(O)-Y

9. The compound according to Claim 1, wherein R? is
-cyclopropylene-CH(OH)-C(O)-Y.

10.  The compound according to Claim 1, wherein R® is
-cyclopropylene-S(0Os)-Y.

11.  The compound according to Claim 1, wherein R® is
-(Cz-Cg)cycloalkylene-(Cq-Cs)alkylene-S(Og)-Y

12.  The compound according to Claim 1, wherein R? is
-cyclopropylene-CHx-S(0y)-Y

13.  The compound according to Claim 3, wherein Y is selected from the group

consisting of:

- 109 -



10

-cycl opropyl ene-S(02)-Y. 11. The conpound according to
Caim1l, wherein R2 is

wo e@3/0eEpeycl oal kyl ene- ( Co- C6) al kyl ene- S(02) - YPCT/RS2002011456
The conpound according to daiml, wherein R2 is
-cycl opropyl ene-CH2- S(02)-Y. 13. The conpound
according to Caim3, wherein Yis selected fromthe
group 30 consisti ng of -109 WO 2005/ 097768

CT/ uszoo 1456 (R8), (BB ( 8) AN~/
ﬁ Z) Zf O?E‘N(c ) (9
(R6) ) c- 257> NH RSN “N N

4 (R8) r Q})%El ) (°m
e conpoun E‘(‘:cpqﬁdl ng to d ai

vvh n Y |s se cted fromt gr oup conS(g§t|

~0 CH3 N OH NNN OH OH HN S
R8)r (R®
;\N/(Cf#)c-e /—/—\ /‘/ NH e
[, T2 §‘N N — ) N@N
/\/ \_L'\é)z-zl 2-4 %7;‘
(R%r (i) (1) | , |
n—R°

(0) and -NR°R’.

14, The compound according to Claim 1, wherein Y is selected from the group
consisting of:

O/CHB

z/O A z/Oz/OJ W~

h@”’“@ WOH g@l CQ

15, The compound according to Claim 1, wherein Y is:
N/\/OH

%/N\)

, and -N(CHgCHgOH)E
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15

OOCHN,NNNOH NNHand -NCHCHOHd 10 15. The
conpound according to Claiml, wherein Y is: ~NOHN -

wQa 1@5/0¥@62005/ 097768 PCT/ US2005/ 011456 16. ThBCT/US2005/011456
conmpound according to Caim1, wherein Yis: N N5
17. The conpound according to Claim1l, wherein Y is:
N -OH 18. The conpound according to Claiml1, wherein
Yis: H3CL1~ N/OH /NJ 10 19. The conpound
according to Caim1l1, wherein Yis: H3C NH N 20.

16. L HEAOMERGN] RECI6 10 e bBRIRI ScRordi ng 1o
N

Claiml, wherein Y is: OH
$

17.  The compound according to Claim 1, wherein Y is:

—OH.

18.  The compound according to Claim 1, wherein Y is:

%/N\)

12.  The compound according to Claim 1, wherein Y is:

20. The compound according to Claim 1, wherein Y is:

HSCV"’K\N/CHS
‘?7/N\)

21.  The compound according to Claim 1, wherein Y is:
OH

101
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15

-111 WD 2005/ 097768 PCT/ US2005/ 011456 22. The

conpound according to Claiml, wherein Yis: Ow ,N
wQ@3050mEegonpound according to Claire 1, wher ePOT/¥S2085/011456

OH N 5 24. The conpound according to Caim1l,

wherein Yis: NN-\OH 10 25. The conpound accordi ng

to daiml, wherein Yis: ~NXI CH ,N 26. The conpound

according to Claiml, wherein R2 is selected fromthe
22.gr oUje ceawsuseiangosding ko Clarn 1NYhRran dHs: 15 O O N Na

/ NN O OH O - 112 WO 2005H[Q7768

PCT/ US2005/ 011456 OH HN NM3a 0 0 0 P N ~ N N
chN |

23.  The compound according to Claim 1, wherein Y is:

%Ni |
24,  The compound according to Claim 1, wherein Y is:

N\ —-OH
Yo

25. The compound according to Claim 1, wherein Y is:

C

26. The compound according to Claim 1, wherein R? is selected from the group
consisting of:

ey fm“o oy
®
sfsm@/ | meQOH, rmeO

H
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HH OON~OH /NNOHNO O NX,| OHOOHO NNN O
ONa ~ONN CH3 NOCH3 L,NO NNNH OH CH3, OO
wWOIsSHDHS N N OH CH - 113 WD 2005/ 097768 PCT/US2005/011456
PCT/ US2005/ 011456 OH O OO OHN CH3 NNN OH ™,

NNCS NDbv HS S

5er D e e T
ﬁmf@p ﬁ‘x\gﬂcp

oy O A O
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02 02 rll,,~NCHB N-,, /OH N~ N\ /2 020 NI11,~
S~02NSN \L%02 OH NOHOHOHOHrS N NNSS" 0
wWG2@509H6 Ove OH OH OH N/ N and ~~Yo 27. TPET/US2005/011456
conmpound according to Caim1, selected fromthe group

consi sting of conmpounds having one of the follow ng
structural fornulae: - 114 WD 2005/097768

PCT/ US2005/ 011456 0 OH 0 alkyl R11 R2 R11 R2 R11 R2
(R3B)2 o Nn (RBA)2 (R3B)2 o Nn (R3A)2 (R31BI)2 o
(R3A)2 0=S=0 0=S=0 0=S=0 Rl RLRL O aifkyl

\N~, RO RI1COR2 1 R2 R11 R3 13
(R3B) o N @( 23 (R3A)2

AT AR DAY
gmﬁj‘“ ES UGN

27.  The compound according to Claim 1, selected from the group consisting of
compounds having one of the following structural formulae:
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0=S=0 0=5=0 0=S=0 R1 R1 , and R1 5 28. The conpound
according to Caiml, selected fromthe group
wa@esiost7ssrg of  conpounds havi ng one of the foPtDURIg5/011456
structural formulae: 0 OHO ,,alkyl A Rl1 NR2 R11 N
R2 RI1 NR21 11 0=6=0 0=6=0 0=S=0 Rl R1 R1 RO RO
RO 0 alkyl O aryl HN"N R11 NR2 R11 NR2 R11 N R2
R11 N R2 0=S=0 0=5=0 0=6=0 0=S=0 10 R1 R1 Rl and R |
29. The conBound according to G |m 1, selected @1’8%’
the group cqnsisting of conpou havi ng thg
uctiires: - R Fg
PCT/ US200%/ 013456 N~/ OH F N~/ F N O

ﬂ(%ﬁz

5
28. The compound according to Claim 1, selected from the group consisting of
compounds having one of the following structural formulae:
aikyl
OH o~
RM N R2 RH N RZ RH r\lj RZ
I |
0=8=0 O:S|=O O=S|4=O
Flﬂ : R' , R ,
o | R® RS /Rg
ar / \
0 alkyl y N i{%}\
11 N R2 RM N RZ RHfNj\RZ RH [T] RZ
|
o=é=o O=SI=O O=SI=O O=SI=O
10 Flﬂ , R’ , R , and R’

29.  The compound according to Claim 1, selected from the group consisting of

compounds having the following structures:
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FN;"" FN NN SO9 OOHS® O F5¢cl ¢l 0o F\
SNN~O02F\ NaN / ®®2 SO2 FF O C - 116 WO
WQOOSHIT3F68 PCT/ US2005/ 011456 O O F \ /N F Ned\r/OBR005/011456
S02 S02 F/ OHFSOH € O OCH OCH3 NN- R~NF
02NH 02~NY__/ F \OH O d 00 F\ NNF NN
S02 /| 2
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H FF/ I A d/_1 00 O0'CH3 NN,~/CHF\I

N~N SO2 OOH S02 OH FC d O OHOOH FNNFNN
wWEIRsSBIZ68 F OH F 5 A A - 117 WO 2005/ 09776BCT/US2005/011456

PCT/ US2005/ 011456 N F Nom' S/N F N SNNOH C2 02 s

02 FF C CN OH3 NSF\ NSANNIOH S02 2 S02 02 F

F ViV Cd d N- N

117 -



I, 'S FNSANFN 02N 02 S02 802 FF C C OHNO®
FI NI FN o0o=s=00/ SSCOHO FFci ci -118 WO

wWQOe5/0998% 68 PCT/ US2005/ 011456 CH OH CH F N PET/BS1700M011456
0SsO 0 0-SS0 0 Fcl cIl OH OHF\ NONNN OS=Co
050\ I '\ G Cd Q™

S0, 50
F O F
of , Cl

ol , Cl
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=S=0

0
H

i HI
-119 WO 2005/ 097768 PCT/ US2005/ 011456
~INN NN Npl
G Cad OHd NOH N N

OH N
N O0--S=C) 01 0=S-0 0 C C PCHUSIOM11456

- O
zZ
O
O
o
O —
o
nW h"\"uu = I
n_\_u —oo €
o oo z
Oq0n
S 299 °
o0 o
% S
NOWN5 l®)
ZosSZo ! _
] z—a o
ZONE1 0 Il
li 1 o
NOMNO
= /
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N-j VN 0=S-00 0=S0 0 cl cl -120 WO 2005/ 097768

PCT/ US2005/ 011456 NH NN | 5~yNa,, ¢c Nl I o0=s=00
wWOz®5098680 Cl ci CH off N NN NJ 2~Y N NCT/USS68011456

0CS-00 CHOHAN CHN 0S-000=s=s00! C and CH

~c NJ NOs=00 C 5 or a pharnmaceutically

acceptabl e salt, solvate, and/or ester thereof.

The conpound according to Gaiml, selecteg, fromthe

ST e
H ‘5_

Q=8=0 0 0!

yo! @%@Wv@/v

_S-—O 0=8=0

Cl , Cl ,
Mo

& C@
N\) N

N N

_l_ m ;; | H
0=s=0 0 0=85=0 o)
Cl Cl
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conmpounds having the follow ng structures: - 121 WO

2005/ 097768 PCT/ US2005/ 011456 NN N o", N . X, ~Na S02
wWQ2089126§ F CI CI N > NN S02 02 0 O CH FPEI/C520Q$/011456

5FND N~\~\ aNS02602 FCO C O FNN\oN"

N SO2 S02 N FFC C - 122 W 2005/097768

PCT/ US2005/ 011456 O 11 OF "C

Pel¥oilsWs

Cl , Cl ,

Cl , Cl ,

OH

N/
N OH
|
0=5=0 o]
N

o , Cl , and

Cl
or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

30. The compound according to Claim 1, selected from the group consisting of
compounds having the following structures:
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" V1 NNWV NN S S02 FOHFOH C C 0043 O

OH3 N NNSO02 NSO2/NH FF OoHCd G, OO NN N
wolR@208088 F/ OHF C C Oi 0 0\CH3 OH FPI/nS24os5/011456

~\~ NN S02 ~-OHS02'OH FFC C OG60HOOH NN

\/\ NN S02 SC2 NHI DF Fcl a -123 W 2005/097768

PCT/ US2005/ 011456
O

N/\/OH
Xy \ / ' N\) \\\\‘ [Nj 'y, O/
XY N J L e
TET
)

Cl

F " ri\J "y, ‘ F ’ Xy N "y, ‘ N \E
o \ ‘
F

AN /,/ ) MO H F AN o N “u, N ~
; | i
U ©

DUD
(e

\\“ ’///S N ‘ 7 F\f/\\\\“wl\w ”U”WS : ‘@\
\% SO, N/\

éx
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NF NSv\" NS"'CH S02 02 SO ~02 FF C G ~\N
"CH3 F-,,,,, FNi N" S~NS S02 02 SOCS ~02 OH F
We205/001760 F ", ~ NF NNN" S NS S02 02 SOPCFHOR20057011456
FCO A OHNOd FNaF\W\N CIN/ 0S=0 0/ 0=S=0 HO
F/ FCA d - 124 WO 2005/ 097768 PCT/ US2005/ 011456 OH

o ~
o e
\/ Slop p SO, K/N
F 7 OH F‘: //‘ I
P

AN

QH

CHj CHg
\Q OK Q O”K 9
F Z | 1
<
Cl : Cl ;

~N
1
o] , Cl ,
N
o OH k ) o OH
F X \\\\\\ r‘\l/ ’//: \N F\/\\\\\ “““ f‘\J ////g \N
‘/ Sle) ~ 80
| N OH
| - C
Cl , cl ,
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S=0 0
=0

N 0=S=0 0 O=s

a a

-125 WD 2005/ 097768 PCT/ US2005/ 011456 OH N N No N

~ N YN/ O

WAL

Cl OH No ~-,\\0'ON 9,115"Y N 0OmOr/082005/011456

N

~~ 0--S--0 0 0--S-0 yo

-00OH0 QG d

F d Cd OHNOHN
0,
=S-

~Cr
SSO0 0

WwW@QO 2085091768

OH F\ \~~~ NF~// F\ \\"

0-SS00 d A OH H-

0=5=0

C!
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CNH ONNOH No No O-S

'7 0=5=0 0 0=5=0 0 Cl Cl

WO-2006/097768 C| - 126
NHNONNO,1110Q-1
OHOH CHNN N" 0N

OHOHN N~ N\W\%OI

Cl

Cl

00-SS00 G G OH\\, CNH

OH NCHO

WD 2005/ 097768

H O=S=c

~NI O-S-00

r

71

Cl

N Q "y,

|
0=8=0
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0-S-0 0 CS=O~~ 0 ci ci and OH\\\"'" N'~/f N
0--S-0 0 <ci 5 or a pharmaceutically acceptable salt,

W@ o03ades and/ or ester thereof. - 127 WO 2005POPVIRB5/011456
PCT/ US2005/ 011456 31. A conmpound of the follow ng
structural formula: /OH NF NN i \s SOS F O , or

a pharmaceutically acceptable salt, solvate, and/or
ester thereof. 5 32. A corrpound of the foll ovm .ng
stryctural formula: N FNSO2Q O FC or-a
plar maceut i cal | cept abl g sal and/or sol %

of

t here f 10 33. co oun\ ol |
et lpIJ Lj’r/ : \
—s—-o 0=$8 —O

O OD O ﬁ ~
~Na ”// N ”//§\ﬂ/
_s— _5_

DO

O (\N
\\\\ I/// N
H
—s— o

u,,g\ﬂ/ \
_S_ 0

Cl )

OH
N N oH
! | — /\/
\\\“ ’/// N

z/,/g\ﬂ/ N
:; |
0==s8=0 0

0y O

\\“

OIZ

Cl
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F C , or a pharmaceutically acceptable salt,

sol vate, and/or ester thereof. -128 W 2005/097768
wEANsE2605/ 011456 34. A conpound of the fol | pGI/O§2005/011456

structural formula: ONO N S~ 02 02 C or a

pharmaceutically acceptable salt, solvate, and/or

ester thereof. 5 35. A conpound of the foll ow ng

structural formula: OOHF ~-g\\',, N,NN 0=5=0 C

or a pharmaceut j

acceptaple salt, solyate,
or ester t het eoft—~y36. A gonmpound of thgﬁw oW ng
st uct I or N CNN O\\ S-0 JyC 1Q ci _por
vphar Cept am\kal tqater” a r
es(g_er _tge 37 A co he- ol owi ng"
sttugtur al forrrula -129 WD 2005/ 097768
005/011456 N Y,,~ H - <~ 0-S00 C or a
[ sol vate, and/ or
hereof. 38. A conpouno he fol |l ow ng
strudtural formul a:

Cl Ci

cl , Cl , and

Cl
5  or apharmaceutically acceptable salt, solvate, and/or ester thereof.
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N 0-SO0 5-~-O05ci , or a pharmaceutically acceptable
salt, solvate, and/or ester thereof. 39. A conpound
w@ooslog776®1 | owi ng structural formula: ~/~CH N PCHUBR005/011456
C=S=0 0 G 10 or a pharmaceutically acceptable salt,
sol vate, and/or ester thereof. 40. A conmpound of the
follow ng structural fornula: -130 WO 2005/ 097768
PCT/ US2005/ 011456 OH ON N or a pharnaceutically
31. acdepeoamioensafithe seflovdpe straptral fossueE: ther eof . 41. A
conmpound of the follo g Sstructu a OH N 17
10=S=0 5¢cl or a p arnmaceut i C@p@ accept abl e salt,
solvate, and/ & ,, A compound of the
fol |l ow ng struct‘ura H NNCH 17 1 0=5--0

O G 10 or a p °cal|y acceptable salt,
sol vate, and/or egter Iliereof. 43. A pharnaceuti cal

conmposition conprisin therapeutically effective

Cl ,

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

32. A compound of the following structural formula:

Cl ,

or a pharmaceutically acceptable salt and/or solvate thereof.

10 33. A compound of the following structural formula:

P \[ ]\\\\\“‘O "

NF_\
N
RKY \(
Oz OH
F

Ci ]

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.
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amount of a conmpound of Claim1, or a pharmaceutically
acceptable salt, ester - 131 WD 2005/097768
wEANsE2605/ 011456 and/ or sol vate thereof, toREL/B2005/011456
with at | east one pharnmaceutically acceptable
exci pient, diluent or carrier. 44. A pharmaceuti cal
conposition conprising a therapeutically effective 5
anmount of a conpound of Claim30, or a
34.phaf EEERRAUNERPT edelepnamtacset foraudar and/ or

sol vate thereof, together with at | east
phar maceutical ly acceptable excipient, di || uent or

carrier. 45. A nethod ﬁ;;jnhlbltl secretase in
a patient in need of such| 10 tr nt conpri sing
adni ni stering ?o P qﬁerépeutlcally
effective anount onécgr r'ee conpounds of Claim1
46. A nethod of tr¥ating one or nore neurodegenerative
di seases in a patient need of such treatnent
conprising adm nisteri o said patient a 15
therapeutically effective anount of one or nore
compounds of Claim1l. 47Z; A method of inhibiting the

de It t ' t
or & B8 broSty PEEREIRe Sl &Sy BT ShERy e o
said patient a therapeutically effective anmount of

one nore conpounds of Claiml. 20 48. A nethod of
5 35t reAtqongPaynchef erfolowingedsetyial Forpitident in need of

such treatnent conprising adm ni st eri n said
patient a therapeutically effective unt of one or

nore conpounds of C a . 25 49 of Claim
1in purified form 5\(
F
\\

O'—S—

Cl ,

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

36. A compound of the following structural formula:

S

0=8=0 0

10 cl ,
or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

37. A compound of the following structural formula:
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o] ,

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

38. A compound of the following structural formula:

\\\\‘ ’l//m \j& /\/
_S_

5 of ,
or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

39. A compound of the following structural formula:

\\\‘ O ’///

—S_

Cl )

10  or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

40. A compound of the following structural formula:
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OH
\‘O'/ N—" /\/
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0 C

o=8=—

Cl

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

41. A compound of the following structural formula:

H O
N
v\\\\‘ N '/,m IO/

0=8=0 9]

aille}

5 Ci :
or a pharmaceutically acceptable salt, solvate, and/or ester thereof.
42. A compound of the following structural formula;
OH
£
o:s':o 0
N
cI
10 ora pharmaceutically acceptable salt, solvate, and/or ester thereof,
43.

A pharmaceutical composition comprising a therapeutically effective

amount of a compound of Claim 1, or a pharmaceutically acceptable salt, ester
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and/or solvate thereof, together with at least one pharmaceutically acceptable
excipient, diluent or carrier.

44, A pharmaceutical composition comprising a therapeutically effective
amount of a compound of Claim 30, or a pharmaceutically acceptable salt, ester
and/or solvate thereof, together with at least one pharmaceutically acceptable
excipient, diluent or carrier.

45. A method of inhibiting gamma-secretase in a patient in need of such
treatment comprising administering to said patient a therapeutically effective
amount of one or more compounds of Claim 1.

46. A method of treating one or more neurcdegenerative diseases in a patient
in need of such treatment comprising administering to said patient a
therapeutically effective amount of one or more compounds of Claim 1.

47. A method of inhibiting the deposition of beta amyloid protein in a patient in
need of such treatment comprising administering to said patient a therapeutically
effective amount of one more compounds of Claim 1.

48. A method of treating Alzheimer's disease in a patient in need of such
treatment comprising administering to said patient a therapeutically effective

amount of one or more compounds of Claim 1.

49. A compound of Claim 1 in purified form.
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