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CYCLIC AM NE BACE-1 | NHI BI TORS HAVI NG A HETEROCYCLI C
SUBSTI TUENT FI ELD OF THE | NVENTI ON Thi s i nvention
WO edoanes4d o substituted cyclic am ne BACE-1 i nPCDUSZINE025748
havi ng a heterocyclic substituent, pharmaceutica
conposi tions conprising said conpounds, and their use
in the treatnent of Al zheiner's disease. BACKGROUND
Al zheiner's di sease (AD) is a progressive
neur odegenerati ve disease that is ultimately fatal.
Di sease progression is associated wth gradual |oss of
cognitive function related to nenory, reasoning,
orientation and judgnent. Behavi oral changes incl uding
confusi on, depression and aggression also mani fest as
the di sease progresses. The cognitive and behavi ora
dysfunction is believed to result fromaltered
neuronal function and neuronal |oss in the hippocanpus
and cerebral cortex. The currently avail able AD
treatnments are palliative, and while they aneliorate
the cognitive and behavi oral disorders, they do not
pr event dlsease orooreSS|on Therefore there is an
INE\BAGE 1 JNHIBITOR Vi BBOGYCLIGI SUBSHITUENT
progreSS|on Pathologlcal hallnarks of AD are the

0S] ti on of extracel | ular b-anyloid (Ab) plaques and
FlEUDid) ofibrillary tangles conprised of

atmrsr uméhworpré}a@mmeha&m@téu @wicrarhm BAOE‘-Virﬂﬁl@ﬂt&rs having a
t characteristic

heterpgﬁ%hgﬁybeﬁm +RhayRactcal gﬁ{nqqﬁlthpgrﬁgrypge{ag salc[ compounds

and tiegignse iimthe treaisndrd|of Alzhbitiea’s didease.t he fundanent al
causative agent of neuronal cell |oss and dysfunction

l%g@,mﬁ associ ated with cognitive and behavi oral
Anyl oi d pl aqgues consi st predom nantly of Ab
DAIZ‘hedﬂér s dtﬁé’alségﬂlD?ﬁs &Progrédsive iuradégericiatith!Bkease that is
derived from processjng of anyloid precursor

U't'maé?wtfetai EJ S€ pPPressigit @c@@é@tw mmgraﬂealdp§$ Pheegnitive
funct:Bfn PERRSEt Mér&br%%go p%ﬁéh&?@nraﬁmhﬁgﬁ{e‘?ﬁ‘ Behavioral

eavage of APP ret ase at
changasr mels@mg:lwi@)‘uwnt tlepmss@nmnwaggrfesalmn alsd nanitdst as the

dlsea% 5?(&@#% H sﬁ%?ﬁ%ﬁ@%ﬁg?{ﬁtdﬁ\%ﬂ%l d)’f‘éaﬁnct?onagssb%ll%vgg \fo result
from altered neuronal function and neuronal loss in the hippocampus and cerebral
cortex. The currently available AD treatments are palliative, and while they
ameliorate the cognitive and behavioral disorders, they do not prevent disease
progression. Therefore there is an unmet medical need for AD treatments that halt
disease progression.

Pathological hallmarks of AD are the deposition of extracellular B-amyloid (A)
plagues and intracellular neurofibrillary tangles comprised of abnormally
phosphorylated protein tau. Individuals with AD exhibit characteristic AP deposits, in
brain regions known to be important for memory and cognition. It is believed that Ap
is the fundamental causative agent of neuronal cell loss and dysfunction which is
associated with cognitive and behavioral decline. Amyloid plaques consist
predominantly of Af peptides comprised of 40 — 42 amino acid residues, which are
derived from processing of amyloid precursor protein (APP). APP is processed by
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in the secreted, non-anyl oi dogenic fragnment known as
sol ubl e APP. An aspartyl protease known as BACE-1 has
whe@s/ol4fent i fi ed as the b-secretase responsi bl BCT/082004/025748
cl eavage of APP at the posizion corresponding to the
multiblel Q5 A poRasbtbdioiibs Iap pdstdesieatfdydh ﬂg@ §\L@a9§be%@9kpp by
geneti c evidence supports a central role o I n~the

B-searbiazeagtithe fposBionFeorrespampling toAheddehrians S ¢yl and dighe C-
toxic to neuronal cells in vitro and when injected ]
terminys HyrowaretaseAatyity. FARhisalee laayrern egerttage getivity resulting

in the8Eerlted 3ok ARy Rabfef kfibwhed sdlfbkgee.

preseniiirns are presen

MArphs Sy PROIRASE KhBRNHPBACE-af bédh RIsstifié@ as the B-secretase
consi dered causative of AD. Since Ab peptides are

respansibite doteleavags of APP- atdbedrasitioracerirgsponding iv thiet Nderroinus of Ap
t.tge BACE-1 enzyne should inhibit formati on of Ab
PePUdeSt i des. Thus inhibition of BACE-1 is a therapeutic

apcOafillaicd Bibenhdmral aRd geAbtidBviidtceidippoR8 HEdntkR role of ABin
and neur odegenerative di seases caused by Ab pl aque

the etielpgyiof iAdh. Feubsample, &8 has heemAtBwD tortre taixiotosneurenal cells in

... disclosed. i 02/ 02505.. WD,02/.02506, . 2/ 02512, . WP
vitro 87 §ireRaicclbd i BdssE Shaimf FrRmREe ilRrEd et gary-onset
AD afe kdowiimahicwell-oslingd eitationy of APPebMe presehingafe present.
di scl osed i nWD 89/ 03842. WO 02/ 088101 di scl oses BACE

These mniitgtions enhanes finpradycties of Afeandare epngjdermdrausaiive of AD.

Ok A BB o MRS 8rmel 0 Sbe e b gRhistion of the
SACES G ek N ST ATISpIOUE T B ffon of sace 11
a thespewdic applrodcl tauthe tRealmeRt oRADLamMl ottrericdgRitivid and
neurodegenerative diseases caused by AB plaque deposition.

Substituted amine BACE-1 inhibitors are disclosed in WO 02/02505, WO
02/02506, WO 02/02512, WP 02/02518 and WO 02/02520. Renin inhibitors
comprising a (1-amino-2 hydroxy-2-heterocyclic)ethyl moiety are disclosed in WO
89/03842. WO 02/088101 discloses BACE inhibitors functionally described as being
comprised of four hydrophobic moieties, as well as series of compounds preferably

comprising a heterocyclic or heteroaryl moiety.

SUMMARY OF THE INVENTION
The present invention relates to compounds having the structural formula |

or a pharmaceutically acceptable salt or solvate thereof, wherein



or a pharmaceutical ™ acceptable salt or solvate
thereof, whereinRL i 14 Xis -0, -C(RV o -NR-; Z
WO 200504340/ or -N(R)-; t is 0 2 or 3; each R i SPCT/US2004/025748
i ndependently selected fromthe group consisting of H
al kyl , cycloal kyl, cycloal kyl al kyl, aryl, heteroaryl,
hdt'dbocycl oal kyl , arylal kyl, heteroarylal kyl,
heterocycloalkylalkyl, al kenylpo and al kynyl; R2 is H,
al kyl, cycloal ky, hetero yl, cycl oal kyl al kyl,
het er ocycl kylllal kyl , Aryl roaryl, arylal kyl,
hetero | kynyl; R3 is H or alkyl;
R4 is H ory ; tkyl cycl oal kyl al kyl
aryl or héte ryl; each 4 1is |ndependently sel ected
fron1theRgroup conS|st|ng of &, alkyl, alkenyl,

al kynyl , haI o, - hal o] kyl ycl o&% kyl,

cycloalkyl ar , apyl , heyer cy IkyI,
aryl al kgt~ et %//I al kyl ./ het er dtyb| oal T'Ryl

-OR35, -N(R 5) and - 5, R4l is

cycl oal kyl, -S0 (al kylg!* -C(O -al kyl, C(O) cycl oal kyl
or -al kyl - O CH ; o and wherein | n, Y, and R6,

R7, R8, @%QN Rll R12 and Rl fined in
thefol?ovvlng to (O: vahe is 0-3; nis
0-3; is O or i nd i sor C(R*) (R 31) - anid the sum

of andn|sq- - (1) R6, R7, RS, R9 R10 and R11 are
i Nispedde@(R)sedredN@R)-F r om t he group consisting of H,

e SR R gt MRV Salkyl  aryl &l kvl
hete0oar¥baBkyl, heterocycl oal kyl al kyl , al kenyl
al@@@ﬂ%ﬁl{ @mgeﬂgﬁdé\q@( gg;l%i?d tj\gm tpug groug conS|stmg oisﬁl alkyl,
cycloalkyl, cycloalkylalkyl, aryl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
heterocycloalkylalkyl, alkenyl and alkynyl;
R?is H, alkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl, heterocycloalkylalkyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, alkenyl or alkynyl;
R®is H or alkyl;
R*is H or alkyt;
R® is H, alkyl, cycloalkylalkyl, aryl or heteroaryl;
each R" is independently selected from the group consisting of H, alkyl,
alkenyl, alkynyl, halo, -CN, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, heterocycloalkylalkyl, -OR¥®, -N(R24)(R25)
and —-SR¥;
R*'is alkyl, cycloalkyl, -SOx(alkyl), -C(O)-alkyl, -C(O)-cycloalkyi or -alkyl-NH-
C(O)CHj;
and wherein |, n, m, Y, and R®, R”, R%, R%, R'’, R"", R"? and R" are as defined in the
following groups (A) to (C):
(A)  when lis 0-3; nis 0-3; mis 0 or mis 1 and Y is -C(R¥)(R*)-; and the sum of |
and n is 0-3:
(i) R, R, R® R® R'" and R" are independently selected from the group
consisting of H, alkyl, cycloalkyl, cycloalkylalkyl, aryl, heteroaryl,
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-C(OORL7, -C(ONR)(R16) -OC(OR 17 and - S(XK R18;

and R12 and R13 are independently selected fromthe
w@e@apl4sensi sting of H al kyl, cycloal kyl, PCT/US2004/025748

cycl oal kyl al kyl , aryl het e¥ oaryl, heterocycl oal kyl

ek enh SRR, BpfoanhB BERORAGAAY, mhep

aaﬂ<yR91 hiafrg eNIDey (WNI mmfé)(ni"‘r)g @laVbG&B”t cCi) F¢1ﬁ INI&Y°)-C(O)R",

B A S QR B o S BT s ™ el anl
Rﬁ32 ahg Ats a@'@fﬁdl?@nb@nflﬂsble)cied’[{oﬁlar i %s&‘ﬁﬂﬁt&ﬂ alkyl,

h the rin bon to which t
cpmloalkyk cmlga@w@lm:aryt (b@é@lﬁafylmhetamdwlaalm Wfaﬂ%

2 fgtdbah) é@ﬁmé‘t’smﬁfcka#ﬁﬁgwf SRR ol toin Ay
aFCé(G*)OR hed, form-C(=0)-, and R8, R9 RlO Rll R12
| | an
o ¢ BleRnand s fasiBer v Eﬂe%r%eﬁ%%omoc&hp dhowde atiached, form
ahtfaséweyclbalk?n&(fugéd he?é}@c oaﬂfi B&ﬁ amd R°, Fﬁ*’z H’*“dﬂ” R'2 and

are as s 1; 0-2!
afld” are as petinrd RB(A)ibg @f rami ,tthiememgwtttathbcrm ¢arbon to

"5 7 8RBTSR -GS0 7S 1Y B RAE o g
RearboR1i wmtfm}dm?atmwais fmha'ﬂ r—ﬁ)@@)-l n (A) (i); (C)
or 4" RS At R tGgeifihwiihehe shiodfaraa t whishyiey are atfaghd, form
REC(HS)-, &id RINA° Y, 't R%ﬁﬁﬁntﬁe&}@a@ é@ﬂir%bf RAA)Gipm
the group ¢ ing of H, alkyl, cycloal
or el g‘aIWI ?ltgsuethar wlth th@t"@Qd%ﬁ"?Dn tamroﬂw| arelatiached,
oo ken—ﬁé(ﬂo&l *@ﬁ}a}jﬁ% R%g‘)d%war%adﬁ%ﬁ{eﬁym (A)i):
(B) -when Umv rarscDQOaﬁ?d@)lﬁS (D? and R10 and R11 are ﬁs
I8 TR, Bokhhbban e B 3PS bR Th B kb g
R fustbaripll groupadred ifedhétBrddigl drolf, R” and R® form a bond, and
R R, R™ and R" are as defined in (A)(i);
(C) whenlis0-3;nis0-3; mis 1 and Y is —-O-, -NR“’-, -S-, -SO- or =S0O,-; and the
sum of [ and n is 0-3:
R®, R”, R®, R%, R and R'® are independently selected from the group
consisting of H, alkyl, cycloalkyl, cycloalkylalkyl, aryl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, heterocycloalkylalkyl, alkenyl,
alkynyl, -C(O)N(R™)(R™®), -C(O)R®, -C(O)OR"” and -O-C(O)R"; and R'® and
R are as defined in (A)(j), or R' and R", together with the ring carbon to
which they are attached, form —C(O)-; or R and R'®, together with the ring
carbon to which they are attached, form —C(0)-; or when Y is —O- or -NR'%-,
R®and R, together with the ring carbon to which they are attached, form
—C(0)-; orwhen Y is —~O- or -NR™-, R® and R?, together with the ring carbon
to which they are attached, form —-C(O)-;
wherein R is H or alkyl;
R s H, alkyl, cycloalkyl, cycloalkylalkyl, aryl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylaltkyl, heterocycloalkylalkyl, alkenyl or alkynyl;
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carbon to which they are attached, formC(O-; or when
Yis - O or - NR19-, R6 and R7, together with the

w0 2evg/ocErbon to which they are attached, formEB{T)S2000025748
when Y is O or - NR19-, R& and R9, together Wi th the
ring carbonmto whi ch they are attached formC(O) -
whos R ane1B'®} togather withdie nitcogendowhieh kay are aﬁached form a

' cl,0a cycl oal kyl al kyl, aryl, heteroaryl,
heterﬂéy%lpghg% "?J%ll kyl, arylal kyl, heteroaryl al kyl

hﬂ‘éwwezlqaldwloamwIarylah{embrwrcwld@fkwhalfwt amtalkgind
e er ntr 0 e
heteraarielit norspay OBV icherer B B sTaerho) e
RS Eﬂéﬂ!yﬁ%!tybtdat oA, érf#lt hbesreBRAr oflclodiaaiRal kutfialdy!
aryl yl er oa . heter ocycl oal Y
hetenbandalhyyhletmbkymmlkylt hememallsylaawkhﬂgﬁny rRIYNYS OF,

N( bg‘és cycl oal kyl, aryl, heteroaryl, cycloal kyl al kyl,
-N(R;p) ’kyl het eroaryl al kyI , het erocycl oal kyl,

h@@r@wetmldwloalmwlcycwa{mglkyl ahytymsteraaryl; NerereRgsoalkyl,

sl et sTubih b o SN LR B, sz

Or_(ﬁg eroaryl al kyl, heterocycl oal kyI al kyl, - COR1S,
9 ORrR40, -80?18 -SO R18 o0 -CN, R24 and R25 are
e pnetiBh arg isdependantyrssieatad froithe gEne %Qn%lfdlrtgr ofii, alkyl,

| ]
e B R b AR YRSkl Sty
hetemyelbau@y(dlmj dkbmyllanid alkymdny! and al kynyl; or R24 and

5 h whi ch
A i WAL 5RE0RA fo BT s Pienge. fym a7
memPeléd Hetél‘b&?&loal Glrggl kyl, cycl oal kyI al kyl, aryl,
etgroaryl ,” heter ocycl oal k.;(/l ary

hdBerie &, yctllgl ksyicloahet oyl gtkyg, pg)(lklg%/ter%ﬁryl@ ,heterocycloalkyl

aryla_ﬂ@%j%ggﬁﬂhﬁ kh)@%é? cgé%ytél BF’%% h?a?gl-?\d%, CN,
NRYBIR™) oae{‘b)m‘t @(0)BlONEY) Geennu -GSO KONR™IR™),
-O-C(O)R" or -S(0)12R";

R*' is H or alkyl;

and wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycioalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkenyl and alkynyl
groups in R, R2, RB, R4, F{5, RG, R7, F{8, Rg, Rm, R”, R12, R13, |:114, R15, R16, R17, R18,
R'® B2 R and R® are independently unsubstituted or substituted by 1 to 5 R*
groups independently selected from the group consisting of halo, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, -NO,, -CN, haloalkyl, haloalkoxy, -N(R*)(R*), -NH(cycloalkyl),
acyloxy, -OR®, -SR%, -C(0)R®, -C(0)OR%, -PO(OR™),, -NR*C(O)R,
-NR¥*C(0)OR®, -NR*S(0)0.2R*, and —S(0)o.2R*; or two R* groups on the same
ring carbon atom in cycloalkyl, cycloalkylalkyl, heterocycloalkyl! or
heterocycloalkylalkyl together form =O;

R* and R* are independently selected from the group consisting of H and
alkyl;

R is H, alkyl, cycloalkyl, aryl, heteroaryl, cycloalkylalkyl, arylalkyl,
heteroarylalkyl, heterocycloalkyl, heterocycloalkylalkyl, alkenyl or alkynyl;
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and wherein each of the al kyl, cycloal kyl,
cycl oal kyl al kyl , heterocycl oal kyl

woetwsposye| oal kyl al kyl, aryl, arylalkyl, heterper/yb3004/025748
het eroaryl al kyl, al kenyl and al kynyl groups in R R2,

Rﬁ:{%% H?%l k@%yc@alkﬁ%rg%t@b@agléycl%aﬁﬂ Saryizhiyl,

hetenqwﬁ@&&uh é\@@qer@cmi@alm hetrreay@ealisyipdyd, talikenyl, wkwml or5

. oups i ndependently selected fromthe group
N(@ﬁgﬁ’ti n?B of hal o, al kyl, cycl oal kyl,

cyﬁﬁmickﬁ adu‘eyihdep@ncwmwmabﬁymm the group consustlng of H, alkyl,

cycquxﬁgygcgé @IWI' aI etercéﬁyl hg{% ak}qggt[y IE@XE)/gteroawlalkyl,
, acyl oxy, -OR35, -SR35,
hetero%'gaoé@%ﬁﬁyl alk%@gdg@ﬁé_ug%(m o s
C(aD)R%d R Rogetbye@wmagtrogﬁ@ to ghigh thegae atiached, ikem a 3-7
.ng carbon atomin cycl oal kyl
memg%ge#g ?ﬁ;’}?é}}ﬁ Eﬁ%’qﬁe érocycl oal kyl or
hx® risuaLkgII mylkhéwrdar:yl tangaﬂiyemeﬂ@'oary#h AikyIRBdterodydiSakyl,
are in sel ected fromthe group consisting
hetergpygpgﬂw@ﬂﬁ]&e@ a@w Fé\ , cycloal kyl, aryl,
hﬂ“é@anq/l ly@hb'éll@ﬂ'd@’l' ﬁbt@rbaryarcxfbﬂ:lawalkyl arylalkyl, heteroarylalkyl,
het er oar , heterocycl oal
hetern@v@pa&yﬁ |h@é@r@9v<apwwla| @lﬁﬁwl @r allyryhy| : R36 is H,
al kyl, cycloal kyl, aryl, heteroaryl, cycloakylalkyl

aryl al kyl , heteroarylalkyl, heterocycloalkyl,
hén anotherl aspiekt; [thé kypientiah kelajes toad phayhaceutids Bon)n(oﬁsmon

compg%gélgﬁgF g@ﬁénﬁ%ﬁgﬁnﬁ?ﬁﬁ]&agﬂf%se gf:rhggeutlcaﬂqy acceptable

carrigrycl oal kyl al kyl , aryl, heteroaryl, heterocycl oal kyl,
aryl al kyl , heteroarylalkyl heterocycloalkylalkg
I“R@ﬁ?theﬁrﬁ?pépkﬁmFnVGGF'ORW”M@eRQBeﬂWBQHé}f inpipiing BACE-1

comgis} nc[’d; @nigtteﬁﬁg c—‘f Lt Q%{&rﬁéﬁﬁggﬁor%ﬁfﬂﬁ g’prtlent in need of

such reaément. yAlsoarlgzlhmmgal the meetbodaf ymhbiinb, the forma’uon or formation

and Jé&%%h& ogﬁal kg\ilglq g%ﬁé%ﬁ?l (i}lg&grl kgbﬁbﬁ?’e%wgmaﬂ/ ssue (e.g., the
brain 661% Asf acfrﬁh‘ﬁét@ﬁﬁ ¥t Rla¥ bne %bgﬂﬁﬂdﬁﬁ' of formula [ to a patient in

oar het erocycl oal k
needt@étsacbdgpatmankyl al kyl, al kenyl or al kynyl .

More specifically, the invention comprises the method of treating a cognitive or
neurodegenerative disease comprising administering at least one compound of
formula | to a patient in need of such treatment. In particular, the invention comprises
the method of treating a Alzheimer’s disease comprising administering at least one
compound of formula | to a patient in need of such treatment.

In another aspect, the invention comprises the method of treating a cognitive
or neurodegenerative disease comprising administering to a patient | need of such
treatment a combination of at least one compound of formula | and at least one
compound selected from the group consisting of B-secretase inhibitors other than
those of formula I, HMG-CoA reductase inhibitors, gamma-secretase inhibitors, non-
steroidal anti-inflammatory agents, N-methyl-D-aspartate receptor antagonists,
cholinesterase inhibitors and anti-amyloid antibodies.
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n anot her aspect, the invention relates to a
phar maceuti cal conposition conprising at |east one
waeorpsousdo of fornmul a and a pharnaceuti cal |y acRepuUsinn€025748
carrier. n another aspect, 1he inventi on conprises the
met hod of inhibitin BACE—étcon'pr adm ni ster n%d .
atln|a:tral aspech dhp vention re gl kB iGN $ePfalR Ccontainers
cHRbivdt hich
s g el S b £ o
contaihebcampricésl apdcm:qp@md of foomutg | iara pharma@@wtlczaﬂy @gpeptable carrier
tissue the brain r|S|n nm ni
and 8330 FaMEIIRIEATBPHES S PrrEEtase SR heh HAlLsp of
formﬁféclh ahr%@'ﬁﬁh remb%s‘éﬂﬁﬁi'bftbﬁ% damnidiSedreyas inffbitor, a non-

rr ses e net hod of treatln acoanltlve or
sterqr@]mxﬁegﬂammtomeamrﬁeaeé\l -wibylr aﬁga ata racepéen anjagenist, a

ChOlIEE% traao ni.pﬁﬁﬁ?%?%% %tt égnt e ( g ﬁ?érﬂbg%mg%gzceptable

camélh theredmbihetf qmarﬁ&tesr‘rgamg Ahzdf@ctme ‘asnalird dadreat a cogmtive disease
risi ng,ad ] ni steri H%ﬁgé' Least one conpound of
or “GNS? qnerglive giseAsRsUC anSIMer S HSBASGt nent . n
anot her aspect, the invention conprises the nethod of
treating a cognitive or neurodegenerative disease
m&%ﬁﬂﬁﬁgﬁ‘lﬁterl ng to a patient need of such
r
ol?%?@ﬁi%oafogm %{ﬂo@/g Bﬁef@rtrt(a)(lljJ ﬁgﬁ@q‘&% nﬁf)n are those

wher@tmRﬁ rbasd KCiare twkjrcb:gaean@i%ss arylalici, abqykpobycdoalkyﬂamyl more

e of fornula ase inhihitors . .
prefegmﬁ?aresr&me@a@%s WRRTOR Frs opfighalst Sistfiled BN, especially di
fluor@énzyi nfl ammatory agents, N-nethyl-D-aspartate '

recealé r antagoni sts, cholinesterase inhibitors and
anthe Rmpodian ahmemmn@@,und%offfpﬁaulaalslpafeferaw selected from
invention relates to adit conprising in separate
containgys in a si ackage pharnmaceuti cal

congposi tj ons for zase nmbi nati on, in which one N
Oxgnt ayner~&onpr i conpound of for lain a
ph ceutl cal 57a ptable c r{| ssecond

cagnt al her co rlsesi a b- se as i bict ors
(1) Rhan those formif a | (ih\/[; CoA r educt &5 @W{

i nhi bitor, a gama- secreOase inhibitor, a non

steroidal anti-iqfl agent, an
N- net hyl - D- aspart aie fyjecepfsor ant agonist, a

N
1
R'is more preferably (1), R , with compounds wherein tis 1 and X is
—C(RM)?_- or -N(R)- being especially preferred.
Additional preferred embodiments of R' are as follows:

(1a):

R4 R™ o
0]
{E/U\;

R/ , wherein R is preferably alkyl, optionally substituted arylalkyl,

alkenyl, cycloalkylalkyl, alkoxyalkyl, hydroxyalkyl, aminoalkyl, or heteroarylalkyl, and
R"is preferably hydrogen, alkyl, alkenyl, cycloalkyl or benzyl. When R is arylalkyl in
structure (1a), it is preferably optionally substituted benzyl or optionally substituted
phenylethyl, wherein the optional substituents are 1 or 2 R groups independently
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chol i nesterase inhibitor or an anti-anyloid anti body

in a pharnmaceutically acceptable carrier, the conbi ned
wQ@rashi4skes bei ng an effective anount to treatPEI/US2004/025748

cognitive di sease or neurodegenerative di sease such as

Al zhei mer' s di sease. DETAI LED DESCRI PTI ON: Referring
selaated tromuhalo, alkybadsoxyrarfcchaledlkybnplsonddenfR ishbeteroarylalkyl in

. , , q h

st R F T Epretp R oStikh Decterstly sESkrL IRyt PG o ey

thienyledrehiaediyirandcherskyl orilbre (seprefdablysmefiyl. 0 Eabkially Igieferred R
substituted hepzyl, especial]y difluorobenzyl. The

grounsy in; ricirer(fa) éEﬁTﬁUﬁﬂi Bpalkyt and syelealkylafled.asspecially preferred

14 ; ‘ ' 14 .
R RS RSP grd pitrogen P Qi Rdicletlalfleren gng R™ s
hydeoggnxandstheGgtRey - hystrogeli Ry alkyéi ng especi al | 'y
(1b referred. Additional preferred enbodinents of Rl are

as follows: da): R, wherein Ris preferably alkyl,

opt i onﬁi ly substituted arylal kyl, al kenyl,
I

cycl oall)kyl a¥kyl , al koxyal kyl, hydroxyal kyl

am . het eroaryl al kyl, and R14 is preferably
hydr ogen,/ al k¢l , al kenyl, cycloal kyl or benzyl. Wen R
is arytalkyl in structure (1a), it is preferably

optb i }?n ;’il I ydsubsi; Wﬁﬂ mefm%fablyfﬁaothﬁﬁ iis)lﬁ?!!elpxénldently selected from
substi tu nyl e .. wherein the optiona
the GiRr oSG Ol Y IoGsT, Sibosike b, cydloaliialkyl and benzyl.

(1C)i ndependent | ysel ected from hal o, al kyl, al koxy and
hal oal kyl . Al so, when R is heteroarylal kyl in
sy uctgyre (la), the heteroaryl portion is preferably
O=gel Sgi!rom pyridyl, furanyl, thienyl or thiazolyl,
nd/the sal kyl portion is preferably nethyl. Especially
eferred R groups in structure (la) are al kyl,
Ral koxyal kyl| whetkio ycéfesatdy IRalskyidrogemealky] alkogryaikgr cysloalkylalkyl
bR14 groups in structure (l1la) are hydrogen and al kyl,
or %’5 icularly wherein one R14 is hydrogen and the other
(1d)i s hydrogen or al kyl. (1b)

O
R
\N/j/u\yr’
O)\I}l
R , Wwherein each R is preferably independently selected from

hydrogen, alkyl, alkoxyalkyl, cycloalkylalkyl and benzyl.

(1e)
0
x>
)
R » Wherein preferably R is hydrogen, alkyl, alkoxyalkyl, cycloalkylalkyl
or benzyl.
(1)

@)

R41_N®)l\s
v , wherein R*' is ~C(0O)-alkyl, -C(O)-cycloalkyl or —SO»-alkyl.



R NR, wherein preferably each R is independently
sel ected fromthe group consisting of hydrogen, alkyl,

wa@bdosnyshkyl , cycl oal kyl al kyl and benzyl . (1c)P¢¥F/UR004/025748
wherein preferably Ris hydrogen, alkyl, alkoxyal kyl,

(1g) cycl oal kyl al kyl or benzyl. (1d) R, wherein each Ris

pref erably independently sel ected from hydrogen,

F§ al kyl , al koxyal kyl, cycl oal kyl al kyl and benzyl. (le) o

N {rrei n preferably R is hydrogen, alKkyl, _
alfkoxyal kyl , cycl oal kyl al kyl or benzyl. (1f) , wherein

lis -CO-alkyl, -C(O-cycloalkyl or - S

R it it PO BB SR Rps ety or
benzprariceRAbisyprefdrably.aldhgn RL is \- / or , Ris
preferably aI%y!, al koxyal kyl , cycboalkylalkyl or

benzyl and Rl1%4yis pr@ferably al koxy. Preferred R32
substi t uents 9 ed frmdup consi sting of
h kylS al kogy,  alk kyl~, ag}wx koxy,
h%ﬁ%?%yl'g hal 6ar’koxy, 6{I?41cycl oal kyl ,* ap%é}p@lij?alkyl,
alkoxgatiklyR @yslphiylaikyl of beheyldnd RIG@prefepisipikagd benzyl .

o_prefegsred are conpounds wherein two substjtuents

?ﬁ?@ﬁ%regalﬁfe $qh§§itl{%\t%@ﬁ3 §g|e§tqg,@@@gh@ﬂrpup consisting of halo, alkyl,

OH, ﬂbégie)??gz%ygg{%;ﬂi@%ﬁbg%ﬁége%m@g{alkoxy, CN, cycloalkyl,

cycloalkoxy, cycloalkylalkyl, cycloalkylalkoxy, phenyl and benzyl. Also preferred are

compounds wherein two R*? substituents on the same ring carbon in a cycloalkyl,
cycloalkylalkyl, heterocycloalkyl or heterocycloalkylalkyl group form =O.

The following are additional preferred embodiments of the invention:

1) compounds of formula | wherein R' to R® are as defined above in the summary
of the invention and R® to R™, I, m, n, and Y are as defined in (A);

2) compounds of formula [ wherein R' to R® are the preferred definitions defined
above and R°to R™®, I, m, n, and Y are as defined in (A);

3) compounds of formula | wherein R to R® are as defined above in the summary
of the invention and R® to R™, I, m, n, and Y are as defined in B)

4) compounds of formula | wherein R' to R® are the preferred definitions defined
above and R®to R™®, 1, m, n, and Y are as defined in (B);

5) compounds of formula | wherein R’ to R® are as defined above in the summary
of the invention and R® to R™®, 1, m, n, and Y are as defined in (C);

6) compounds of formula | wherein R’ to R® are the preferred definitions defined
above and R® to R13, I, m, n,and Y are as defined in (C).

In another embodiment, preferred are compounds of formula [, definition (A),
wherein m is zero; the sum of l and nis 1 or 2; and Rs, R7, Ra, Rg, R1°, R”, R' and
R™ are each hydrogen; or wherein R%, R”, R®, R%, R™, R" and R"™ are each hydrogen
and R is methyl; or wherein R%, R, R®, R®, R™ and R"" are each hydrogen and R'
and R" together are =O; or wherein R?, R”, R®, R®, R and R"® are each hydrogen
and R"’ and R" are =0.
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The follow ng are additional preferred enbodi nents of

the invention: ) conpounds of formula wherein RL to RS
wae@sastsdef i ned above in the sunmary of the i nRENUBZING/025748

and R6 to R13, , , n, and Yoare as defined in (A); 2)

conpounds of fornula wherein RL to R5 are the

pr éh @npiherenbedimesispieéered arexbomponnds R6 farmuRe B, dsfinjtion (A),

oo Y RSBt BT o
are eanhmy;dro:gert; i RV and iRSrararag d@‘rrtegi IRJt?efsummlag c\;mge zrlwnentron

i S. 0 or mu
MorBipreiteast aieCaTHOWNGS bt fckilRul, QRTINS (AleTRERin 3b@&er0; n s 1
andafé sBfn an '31@ lis 1 orr2 RORYRY R'aAspteliPp LR, é@h @Zdrogen' and

7 conppunds of fornul'a whérein RL tb R5 are as d -
R amn)ﬁe areﬂrm@eﬁdﬂﬁﬁy gelertadHisomrbergroem cansnsmag pbHRIR] —OR

nefbin 7388, g EESER, A0 B PRI A bt
definitibn riedR 7he\afylahqu I%pbmaﬂ}&enz)él whe{@ﬁd?i fagl ;?)g@ﬁgnr rg, optionally
subFilssiia o dramstbetiiiors fdepandeady Scleeieel fomdns group

congistitg of h&loahd alkogind n is 1 or 2; and R6, R7, R8, R9,
RlO'ﬁg R11, R12 andi%lS are each hydrogen or vvherel n

ReIN anothes emiandiment, rreferesamicorapeundof foyniutage detinition (A),

el 5 5o ST 18 B oy SRR s

e Cc
ePg?rR RendR ™ ae, e, hmﬁgamd PRif3ratsle, REHP andlfeoeitbons to
anot her enbodi nent, preferred

Wh'CErqgexar%&ﬁﬁaEl%for%?rﬁrpfppromarrnart. on (A), wherein is

ZerroancﬁtheSeﬂnb@@ﬂnéﬁﬁ prefdyret eﬂe%?b?'nb&rri’dsoé 8rmﬁ§l finition (A),
ndRR13;,.are each h

whegﬁné n&§1@|é(f'§n&(ﬂ AR &isr@ie i i fRﬁoﬁ%nﬂantRorand\Br care each
hydr\%ﬁ@ﬁerah@q:l@rﬁoclqué’r‘ér%{?déﬁndécﬂhwe%umrﬂgh} {);fntbquvéﬁa” Eg);n

eilnis zero;, nis 1 an
2: InrR@)other emb@diment Ricfernd am&ompmwmmfﬁadh@laﬂndefﬂﬂﬂbn (B),

oSy BB o7 1A R A RS ERR ioh TR ol A an
formaa pbnd rmtceﬂé%re/‘r',, REr andRRY hreOsadtehyd .@péw al kyl; A
referred definition for RL7 is arylalk es eC|aIIy

e'ﬁ’z%ﬂo hehemepdinenRt, Rrsferrpd are @ﬁmwt@ﬁsmrﬁgnmlya 1, definition (C),
wherein mis1; lis 0-3 and n is 0-3, provided that the sum of | and n is 1-3; Y is -O-,

-NR®-, -S-, -80- or -802-, wherein R** is alkyl, arylalkyl or ~SO,R", with preferred
arylalkyl groups being benzyl and fluorobenzyl and preferred R'® groups being aryl
and heteroaryl, especially phenyl, pyridyl, thienyl and imidazolyl; and R®, R?, R?, R®,
R' R, R and R are each hydrogen, or R®, R%, R'®, R"", R™ and R™ are each
hydrogen and R® and R’ together are =0, or R®, R, R, R™®, R"" and R are each
hydrogen and R® and R are as defined in the summary of the invention. More
preferably, Y is —~NR'- or —O-, with —~NR"®- being most preferred. In an especially
preferred embodiment, mis 1; Y is -NR'®-; lis 0; nis 1; R®, R, R"2, and R'™ are H;
and R® and R’ together are =O. In another especially preferred embodiment, m is 1;
Yis —-NR'; lis 0; niis 0; R® and R® are H; and R® and R together are =O.

Specific preferred embodiments of the cycloamino ring portion are:
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substituted with one or two substituents independently
sel ected fromthe group consisting of hal o and al koxy.

WO 2@s0145¢0 enbodi nent, preferred are conpoundsPOf/US2004/025748
formula , definition (A), Wherein is zero; is ; nis 1
or_2; R7 and RINform a fused cycl oal kyl group; and R6,

R N, Rl11 ndR13 are each hydrogen. Preferably,
R7, dth bons to which they are attached form
a cy ropyl rifng. n another enbodi nent, preferred

are conp nds o 3Cf0(rbﬂ5ﬂ+|A|) ) definition (A) wher ei n
Yis C(R)(R31)-; is 0; nis; R6, R7 R3, Ro,
Nel R13 are each hydrogen and R30 and R31 are as
defijned{in the summary of the invention. n another
t, preferred are conpounds of formula,

?l;;) wherein mis zero; is 1 and nis 1 or
2; R6 and Fs forma fused aryl group; R7 and RO form a
boad; and R1I0,NR11, Rl12¢8n N;I'!j}m?e each hydrogen. n

enbofdi mept, preferfredfare compounds of fornula
deni ni/tion C V\herel S is 0-3 and n is 0-3,
prQ that oann nis 1-3; Yis -0,
-NIQLQ- , %rHH] SO - Rﬁmerel(aul{lp i s alkyl,
ryl al kyI Or - SO R18, with preferred aryl al kyl groups
Wherg@ ng benzyl and fluorobenzyl and preferred R18 groups

pyridyl,
R is ML, Ay, A erc Ry i el PR o i,
R |$ﬁmraibsm1;3re&er@bgaﬂh hydrogen, or R8, R9, R10, Rl1,

R i PR st gt Wipf SO ndg@ﬂﬁ?@%@iﬁﬁgmgv%ﬁﬁﬁwd

heter@aﬁylﬁﬂylapcbf&ﬂably?la&yasapﬂehaﬂmbsmmtbd tiamzvﬁlbbnzéyll (Uptlonany

substltukﬁ%ét%g%qrﬁ a@gﬁfg{;ﬁ@ ¥ 7 Qz(opfc‘gﬂalg/ %tgqxtgy phenW‘)
-SOgl?fa%fhggﬂ e@?@ﬂppﬂkaﬁ@ 8025 ~s og)tlonél'aﬁﬁgubsﬂt?tggebtéhézyﬁh o

-Soziophcmaélwcaub@tltté@@ @@I%noagyl)p pbeeylr <A Qatiyli-R¢y-(phenyd), xC(O)-
et ARk ORG-S0 GPud R sl Bhroam
alkyl stiestityieddanC(0)-heteyopyoidalkyl, akgl-C{O)-NalkAl): dibaltkyPC(Q)-NH,;
and

R¥ is —OC(0)-alkyl, optionally substituted phenyl, optionally substituted phenylalkyl,
alkyl, alkoxy, cycloalkylalkyl, cycloalkylalkoxy, hydroxyalkoxy, dialkylaminoalkoxy,
alkoxyalkoxy, optionally substituted heterocycloalkyl, heterocycloalkylalkyl,
heterocycloalkylalkoxy, or —C(O)-0-alkyl, more preferably alkoxy or alkoxyalkoxy;

wherein the optional substituents on phenyl are R* substituents selected from the
group consisting of halo, alkyl, -C(O)CHs, phenyl, -COO-alkyl, alkoxy, haloaikyl,
phenoxy, -CN, -SOz-alkyl and -NHC(O)alkyl; wherein the optional substituents on
benzyl are R* substituents selected from the group consisting of halo, alkyl, alkoxy,
cyano and phenyl; and wherein heteroaryl is selected from the group consisting of
pyridyl, pyrazolyl, oxazolyl, thiazolyl, pyrazinyl, thienyl and imidazolyl and the optional
substituents on heteroaryl are selected from alkyl, halo, -COO-alkyl, heteroaryl and —
NHC(O)alkyl.
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(all ©C wherein: R8 is H OH al koxy, phenoxy or
optionally substituted benzyl oxy; R12 is H or alkyl,

woe@sorsiy H R19 is optionally substituted aP&US2008Q5748
R18, -C(OR 18 or optional 1§ substituted

het er oar yl al r ef ional | .
St isferied Sheg P Sudhcterts S treuHai shaosberion ap
&5 hﬂt eroarylgal kyl , r®0 al kyl, -SO (optionally
tituted Yhenyl), -S 2-naphthy|,
(ph nyI alk [))SO 2-, -S 2-(optionally substituted
optionally substituted heteroaryl),
P ﬁﬂy % G0 abtey! %@}elﬁ@ﬁ‘@%béutueﬁ%@m d?se&@‘fﬁé%f Wlthe
O)N(al kyl) C( O -Obenzyl, -S 2-(optionally
parag[amtt imtroedidtdly abovas ith thefairer heing espacialiygreferred.

aﬂ?ﬁﬁ h%t(f%rgﬁé?érg%ﬁgl@%@ éfycl&g(%fﬂn 314 146%)1 aaigig fpatshownin

formGlabiati t ut ed phenyl, optionally substi | t ut ed
phenyl al kyl, al kyl, al koxy, é&loalkylalkyl
cycl oal kyl al koxy, hydroxyaqhko Rdi al kyl am noal koxy,
al koxyal koxy, optionallygsu d heterocycl oal kyl ,
het erocycl oal kyl al kyl , |§X| al koxy, or
C(O-0alkyl, nore %&, or al koxyal koxy;
wherein the opti gpal
substituents sel ect p consi sting of
hal o, al kyl, -C(O 3, Rbk@lﬁyl , 14l Im , al koxy,
hal oal kyl , phenoxy, -CN, -S 2-al kyl and -NHC(O) al kyl ;
whis aesed bbeve,rﬂmcbﬂnbugh@sttthe lspacmcammdheyollcamag mﬁns unless

substi t.uent.s ect e from onsi st i n
othefieg IndiFRpH, SaAIkBs YROBlSIRY koo Bif (TS tedPins:
hetp%fti@af"whcluae§%bﬂchaﬁuafnrérm hhigngls.oup consi sting of
pyridyl, pyrazolyl, oxazo t hi azol yl, pyrazinyl,

t H‘ul\m?maénveanﬁ @Hﬁftﬁf}ﬁ a%éﬁﬁﬁén@”ﬁmacﬂﬁﬁla%mﬁlﬁ i tuents

og&?@re@%?hg &aélﬁjoa an%{rﬁwcg%{wp ﬁh‘?}k}g}/ be straight or

branphed gnd@@nq:nmng aboehmrml'aheurlt&) oérboheatoyns| ihdhan:ha'm Preferred
alkylgg?éltééso ag@atfraﬁbagautmg) eF%guf 1é(\lgaerrb%'nnatgrr}1% iR lﬂg’ éc aln ERlcte preferred

alkyl groups contain about 1 to about 7 carbon atoms in the chain. Branched means

onRphenyl are R32

that one or more lower alkyl groups such as methyl, ethyl or propyt, are attached to a
linear alkyl chain. "Lower alkyl" means a group having about 1 to about 7 carbon
atoms in the chain which may be straight or branched. Non-limiting examples of
suitable alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n-
pentyl, heptyl, nonyl and decyl. R*-substituted alkyl groups include fluoromethyl,
trifluoromethyl and cyclopropylmethyl .

"Alkenyl" 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 may be straight or
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par agr aph i nmedi ately above, with the former being

especially preferred. The preferred stereochem stryof
waeompousdsof forrmula is that shownin fornul a | BCT/BS2004/025748

R7 R 1A As used above, and18hroughout the

speci fication, the foll ow._n

branahggh, QMBI STt PXATBBIos -] BB BNH. ST RuPS child ey
propéfmrH Bgfe% eﬁﬁ}hbuttét%'n é}ﬁbﬁ)élhe igﬁ@ﬁ’d aeb@iwls

mans an Ot er n ani nal s.
" ARy hy!" mesans amahpmqtlmwdrow@mchom: @ogtawpgmule,astm

B Al BB, A SETRAR SRl

abougﬁg?'ﬁéoﬁ/gpi @hfbc?‘b@ldﬁ'%sllrntﬂgeledb@iﬁ E?efeﬂeb(aﬂqaiybgmupf hdwe about
referred a

2 10 aB9S 2703EDeD BHOTRS EhiNa oA e NI R AR ADREhR4O ALt 4

carboqutoﬂ{s F\Fth@ dHaR rBr%hEHéd Hﬁé&l’ﬁsthﬁ%he %‘i n'i@rbhd\lver sihVdroups such

, are attached to a |1 near kyl chai n.

as méﬂhqlé/@rthyildrpropyfealmatw@eddp awwwafgaussnmchamt d-awrialkynyl
0
PSR A1 R B b AL B 4) Byt or
bremcﬁl’fe‘@lJ N‘on nﬂltmgeem;ﬂaé o{ etitabdle alneymybgsduplsnndgdg |eyﬂ|31nyl F;{)ropynyl
n
2 butyayln ity DB BEYs ARIRRBY | uor omet hyl -
LF r‘A I‘Ugs'b?r'f%i&ﬁ% aBPfbVAtEd oRr PRLaRB tdhAromatit) r‘ﬁ@ﬁtﬂéychc or

atic_hydrocarbon group contai ni ng
mult|¢3e‘d!strlr\grmlstﬁml@@mm’!ﬂ"!93ﬁb@d{ﬁ)tcea % parban; aiﬁﬂﬁ’a?fﬁtf@fabw

abou 8 B 96 2RI AETHE hEPOLEN B P pnd Al i

one &&M@r@k%ub&tﬂmrﬂ@uﬂﬂcmmabdm thicosaEme mrufferehtaland asradas defmed

o 1S S e RS CPERE AT e by
“'Héfé?roéH/théﬁn%hWbma@ib ibn&dydne QJI?YJ\qu@fcﬁc fingayBRsin

to a linear alkenyl chain. "Lower alkenyl
comprising about 5 to about 14 ring atoms, preferably about 5 to about 10 ring atoms,

in which one to four of the ring atoms is an element other than carbon, for example
nitrogen, oxygen or sulfur, alone or in combination. Preferred heteroaryls contain
about 5 to about 6 ring atoms. The "heteroaryl" can be optionally substituted by one
or more R* substituents which may be the same or different, and are as defined
herein. The prefix aza, oxa or thia before the heteroaryl root name means that at least
a nitrogen, oxygen or sulfur atom respectively, is present as a ring atom. A nitrogen
atom of a heteroaryl can be optionally oxidized to the corresponding N-oxide. Non-
limiting examples of suitable heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl, isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl,
pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl,
imidazo[1,2-a)pyridinyl, imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl, azaindolyl,
benzimidazolyl, benzothienyl, banzoxadiazolyl, quinolinyl, imidazolyl, thienopyridyl,
quinazolinyl, thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyl,
benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like.

“Arylalkyl” means an aryl-alkyl- group in which the aryl and alkyl are as
previously described. Preferred aralkyls comprise a lower alkyl group. Non-limiting
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means about 2 to about 6 carbon atons in the chain

whi ch may be straight orbranched. Non-limting
wex@spl4sgo of suitabl e al kenyl groups include ePtiEng1004/025748

propenyl, n-butenyl, 3-nethyl but-2-enyl, n-pentenyl,

exan&ﬂé@@i’éuﬁ‘élﬂe%@élﬁ?b’ rouPﬁlﬂﬁflﬁﬁ’é beﬂﬁﬂ”ﬁ tpﬂ‘\‘én%'tﬂﬂﬁﬁﬁi c

dr ocar bon %r oup contal nin ['eas

naphﬂ@ala@yimeahwo herhq@waoaba@amm mnie@msrihyonm theralkght or

P RE R eSRYR A ARbrRRY ol By BRBHE TR BRI BISHT |

commtsmg abanb® o abous10 vatbon atbais) pr@f@ﬁbm mopt 8ft@ndbly 10 carbon
2 to apo ms in the chain. Branched

t 4 b t
atomie BFRIETRACYEIRAIN TGS EONGiG ADRNIG fo BPoUpS rB0 (o, The
cyclo@ﬁéyhbfén b@td;bﬂon@tﬂ{ﬁbﬁgtﬁbteoaw@h dhbaihRbrd Rs%sdéjs@iﬁ?érbs which may

al Kynyl ower al kynyl" nmeans about
be the sasme on diftesast, iandtare astddfinegralverilonséimitingaxaimples of suitable

mon&ryg §$I R%W% hélﬁﬁ)%/ r@?lo’ﬁ%‘%ﬁ&lo‘ﬂeﬁ@&@cﬁéﬁe Iké%}/oheptyl and

the hBe rmodn-}dhbMNQ/exdimpfespm‘amMable) malftidydieyyglbalkyldindlide 1-decalin,
times ted "ar") means an aronatic
"OVb%MQE@;@'émad‘ 'Hﬁ"ﬁa]&%‘?cl ic ring system conprising about
6 "HalAALANS ﬁﬁ@l‘?ﬁ cﬁtdwsbroﬁ{d?fd? IS Yrou Préfehdtdretiuoro,

carbon atons. The ary dqrou can beé optionally
chlorg @ bromg: andunere Wﬁéerfﬁ qeanslefdera.uent s whi ch

oS E T 88 o OB e g proooen

atoms ool the el emyeplam:d bypHieiy grodg-dekmedhapbve.neans an

CSHPeHtfant® ARG it e abiVeaish bbbt BvaRing of 3 to 7 ing

atomgiw whidh 12 aiR§We & ihetrobRim, atte[bﬁé‘al' t@barpﬁﬁll tnbtémarrwar
the ring atons is an el ement ot her t han car bon,

heter@szmhdumgrm pivgdianesuslyessybstituinorwe, ring bmrogen |aﬁoms 'on said aryl,
bout 5 t
hetersglg;gbpgé’té?ﬁcgzydiyflgfqr@: h@ﬁe‘nﬁﬁﬁ?%ﬁ%ﬁ@ can é;eaog;J i onal on

substituted by one grQre R32 substituents which may
be the sane or/dif and are g defined herein.
The prefix azd ia beforesthe heteroaryl root
name neans that 2 anh tr gg or sul fur
at om respectively, ¢ om A

tonally
oxi di zed to the corresgondi ng N-oxi de. rj‘é;nl mt Itﬂgllk
exanpl es of suitable heteroaryls include pyr F‘89| e.

pYiHatarogyclylf (ordmtérocytiogikyl) 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 1-3, preferably 1 or 2 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 heterocyclyls contain about 5 to about 6 ring
atoms. The prefix aza, oxa or thia before the heterocyclyl root name means that at
least a nitrogen, oxygen or sulfur atom respectively is present as a ring atom. The
heterocyclyl can be optionally substituted by one or more R* substituents which may
be the same or different, and are as defined herein. The nitrogen or sulfur atom of the
heterocyclyl can be optionally oxidized to the corresponding N-oxide, S-oxide or S,S-
dioxide. Non-limiting examples of suitable monocyclic heterocycly! rings include



pyri mdinyl, isoxazolyl, isothiazolyl, oxazolyl,
t hi azolyl, pyrazolyl, furazanyl, pyrrolyl, pyrazolyl,

wao eioapolsyd , , 2, 4-thiadi azolyl, pyrazinyl, pyriBewus3m4/025748
qui noxal i nyl, pht hal a2| nyl 15i mi dazo , 2- a] pyr| di nyI

plperggélgy&di@nyl H%hgrq%@é pm?loﬂgglfﬂgazan yq)lmyp thla\zlohdmyl 1,3-

d.oxckrwomddlaﬁhwl tet@%yamfumiyl temﬁﬁxr@{mb henyl,
hi‘enop gw nazol i nyl', thienopyri m dyl’,

tetralpxdrﬂthlmwaﬂmﬂn ithe dike-opyri dyl , i soquinol inyl

SRR AN gy ArElardah i) 8GRI o Aoany anc

5 alkylane ab ﬂréﬁoamyldesndbadi Kneferred aetgroamilalikgb yorttie & loaer alkyl

grou o oﬁ-ﬁlh?gqiégégg 2 CO%Etabfﬁelg%glrcgam& o k}IOL&%OIGEQJde pyridylmethyl,
|

A E T B a1 T S Al e

the allgycl oal kyl " neans a non aromati ¢ mono- or mul ti cycl ic

e e e

10  cycloajkyl- Gf(xowgroupmg :wm«:tntma varaiungroEps aralbsdreviouslygiescribed. The

vone S pateii e Pubiouiie ety Bifreleligiieaeh a lower

alkyl Sl%ﬁﬁ‘—hﬁftmb &k&hplds, ofayamaareea@ﬁf g?cﬁfpsnlﬂéltﬂb%ﬂnyl acetyl, propanoyl,
Non-limti ngpexa | es of sui'tabl e nonocyclic

2-meiipreraArgYls butanoytiand gyelaRexaayl. cycl opent yi |

CYy X \ t [ tg : '
CYBlEHgearS X AROROY it ich S ARl sl
15 descnibeﬂad‘dadm-hmltmg éxamples cﬂ@artableﬁlk@ngltdwslihchdade hh@thoxy, ethoxy,
Or i

f] ferred
n-progBRy mipeRRoRLAF BPERS ani] Bl Hh e BRad 7 Eie e sraeh s
throughllﬁé@ﬂ&!‘r(b)@bbﬁfo "Hal oal kyl " neans an al kyl as
ned above wherein one or nore hydrogen atons on

t h&ugpRyycloallyégnaaes tha) acyeloalkyringys dused ijtheeyedic amino

porticr PSS PrioniBId . B, AT g st Ieee 2

heter atm Hatstached to an aryl, heteroaryl or

het g2 | § % mul t aneousl y substituting two
ring 0 2said aryl, heteroaryl or
hef'leripgycl yl /ring. Non limting exarrpl es include: and
the |ikeR™ RS

Similarly, “fused heterocycloalkyl” means that a heterocycloalky! group is fused
to the cyclic amino portion of compounds of formula I, e.g., a compound having the
structure

25 When “Y” is a heteroatom, R, R® and the carbons to which they are attached
can form a fused ring wherein “Y” is the only heteroatom, or R7, R® and the carbons to
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"Heterocyclyl"™ (or heterocycloal kyl) nmeans a
non-aromati c saturated nonocyclic or nmulticyclic ring
W@ yasemseonpri si ng about 3 to about ring at onsPCT/US2004/025748
preferably about 5 to aboutléring atons, in which 1-3,
whicR "tﬁéfél%béﬁ’adnééf can fmd Q?Ingtc%ﬁpﬂlé?né Bﬁerdrﬁ@osétﬁﬁﬁtmdl s
an €l enent other than car for ‘exanpl e nitrogen,
hetewajea, @d.,sul fur, alone or in conbination. There are
no adj ac Rhexygen and/or sulfur atg present in the

ring sgﬁs ,gkq_ferr d heterocyclgﬁlﬁ
t,0 ,The pre

r sul fur RitoMHr egp
present as at\oiR” The het er oclcl
optlonaIIyRsu titutied by one or norei
whi ch may begd h or di pferent, andgar
herein. The nitrogen or sulfur atom of the
het erocycl yl can be optionally oxidized to the

cdFussphand! mpaRsdhadan asd grouteisoiuseg $alithe cyielic amino portion of

comi st blrifteft; B & HeMspiol BRIy I SHALIS ai ny1
pi per Zdl Ry bH rmrl_ghol i nyl, thionorpholinyl,
t hi RZOL | d yIR® ’ ®'dxol anyl, , 4-di oxanyl,

t et rahy . gteahydr ot hi ophenyl ,

t giirafy drothiopyr. , and the |ike. "Heteroaryl al kyl"
nmeans a het erog ali®/l - group in which the

het er oar yl ; ~sare as previously descri bed.

Preferred parylal kyl s contain a | ower al kyl
group Non-1Imting exanpl es of suitable

*FRLAEREALL, ASRHER sk Sfudtte WhdTBpIor grample, e pheny

ring lSﬂfeplheeMuqumdybl ety is through the al kyl. "Acyl"

ns )
o el Tid pGRHA1 TP CemEPuNgR RIS, L. thpsportion o
the Cbﬁ{pggma HH thedtfudlgredr evi ousl y described. The bond
he Jaren noi ety is through the carbonyl.
erﬁeﬁ ac@'$ contain a lower alkyl. Non-limting
exa gttabl e acyl groups include fornyl,

acetyl gy 2- et hyl propanoyl, butanoyl and
cyBi’gh@xano Al koxy" means an al kyI O group in
whig @ ky:l group is as previously descri bed.

Non- |_i#\ti‘ngr exanpl es of suitabl e al koxy groups
i ncl lfﬁe ﬁt%et hoxy,: et hoxy,

can have 1 or 2 oxo substituents, that is, where R"® and R'", or R® and R’, or R® and
R%, or R'? and R form —C(O)- groups with the carbons to which they are attached,
one or two such groups can be present on the ring as long the conditions in (C) are
met (i.e., a —C(O)- group is not adjacent to Y = -S(O)o-). For example, R® and R’,
and R and R'® can each form —C(O)- groups with the carbons to which they are
attached when m is 0 and R?, R®, R'® and R are hydrogen.

The term “optionally substituted” means optional substitution with the specified
groups, radicals or moieties, in available position or positions.

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
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n- pr opoxy, isopropoxy, n-butoxy and heptoxy. The bond
to the parent noiety is through the ether oxygen.

wO Buwsmpoiseycl oal kyl " means that a cycl oal kyl riPQI/US2004/025748
fused to the cyclic am no portion of conpounds of

deterfrgﬁéR‘RBrﬁof the: tﬁarqnﬂuﬁ Qfﬁ?ﬁé’é}dof@eh%o[e@l%s% R Wfrin @T%Et??owledge

Simlar fused heterocycl oal kyl" neans
of thczsem}mmobwheca;t letl'grle@p@Ci to theszinpaesitions apd methads sgemprising

i uBS5 411oR0 GRTBRHRIn AL cr iy SAFBRURG oformula

can b&edmintStetsd at ihetsmetiam, préferaSlyamé. t he carbons to
V\/nl ch they are attached can forma fused ri ng wherein

" 1S §aed RAraihI 1 IRIE UTBRTILIBR. IRinteRdod o eNREMPRARB Gheroduct
com B 011 FoRLAERAY 12 i AR Sy procce

whlcr%uﬂs tecty enhdilfthInymnbcorrib‘im@nathé sipeaifiedtingediants in
ih % rou sfusedtothe cyclic am no portion of
© SRR AT WIS f ormul a , e.g., a conpound having the

STHa!Giavy gine 'RUHD as a bond generally indicates a mixture of, or either of,

the possible isomers, e.g., containing (R)- and (S)- stereochemistry. For example,

OH OH ~OH
OF means containing both (j/ and O
N N
H H

N
H

Lines drawn into the ring systems, such as, for example:

x
l —

F

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, unless stated otherwise. For example:
CH,

%NO(N represents %NO/N o,

It should also be noted that any heteroatom with unsatisfied valences in the
text, schemes, examples, structural formulae, and any Tables herein is assumed to
have the hydrogen atom or atoms to satisfy the valences.

Prodrugs and solvates of the compounds of the invention are also
contemplated herein. The term "prodrug”, as employed herein, denotes a compound
that is a drug precursor which, upon administration to a subject, undergoes chemical
conversion by metabolic or chemical processes to yield a compound of formula | or a
salt and/or solvate thereof. A discussion of prodrugs is provided in T. Higuchi and V.
Stella, Pro-drugs as Novel Delivery Systems (1987) Volume 14 of the A.C.S.
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R5 , 1.3 12 -R8 "Fused heteroaryl” neans a simlar
structure, wherein, for exanple, the phenyl ring is
w0 epsacesdo by pyridyl. The cycl oam no ring portPORUSI004/025748
the conpounds of fornmula , 1B.e., the portion of the
onpound having the structure R5 H

SympesiemSeies %L@dnﬁleéqwerﬂfélﬁ@am@ﬁ%m Bgu @ﬁ@gg Lﬁ?&‘:’&%,dwafd B.
F{oc;h\%rr ?ﬁ : Reric Pﬁ%ﬁnB@%ﬁHah R%%oé‘iﬁﬁo%?\dffﬁ’é FldP PredisOHBEh of

e carbons to ey are attached, one or
wh:chammmotpcgatmbber@anbwef@r@mmemtm he ring as long the

gﬁb’é‘:té] '”r?rs'aﬁs %%fyf‘sﬁﬁeag ggggélaf,g%rp bgga%w% ) § iﬁy@ﬁt‘ion with
one (ﬁrlﬁoi%lgolﬁéﬁt mbledties. Tt physical e@(s@:tatlgnmmpﬂv@s Valtrytdgpdegrees of
carbons to which they are attache d(ﬁ/genlsa

ionic apdnayalent banging, m%@@ﬁg hyREogesy honqjpg; iBrfariain instancds the
solva?é'm q;é léguﬁgbler@ﬂgélaﬂeﬁ ' 1‘6? akaFipRs ivhbHdrioMnble L‘Bﬁent molecules

. radical s or noieties, in avail
are lmmxpcnabed o thmoswsﬁab ldtica/dt inerasystalinesdlid. f%vaﬁ@r‘%@apoamasses

t
ot B4t o b S P R o B S
solva®és imelrle ?ﬁﬁﬁnolﬁteé ﬁﬂémaﬂlbll%i’tem it!’itedgket hldg@rawt'ns lmesalgate
n i eties as chenica er mi ,
Wherﬂﬁ‘éé@t%’r"fﬁﬂﬁé‘ﬂ? Sﬁ”'@f‘s% rmil ﬁum nun‘ger gfn such
M ERbEfRe hﬁld(‘ﬁtlt . oﬁ’“ﬂﬁé}‘aﬁehﬁ@alfy%ﬁ&&ﬁg nfdurithRSitedkt 1d @sscribe

in the art h respect to the conpositions and
an ameuhb@lfscqmppum@ ong qoflepasiiorpef tf@t presast ingeetionafieciive in

oo FACE by Iy L SRS Bl b 30l
patienged herein, the term "conposition" is intended to
TSRt SF Kl S TR b4 e S AL i e goppe of i
inveritfoRd petedRte o BesdthpSundlbf Rfku¥a Pheidilid @8ddréiodd @Mhclude
conbi nation of the specified ingredients in
reference to salts thereof unless otherwise indicated. The term "sali(s)", as employed
herein, denotes acidic salis formed with inorganic and/or organic acids, as well as
basic salts formed with inorganic and/or organic bases. In addition, when a
compound of formula | contains both a basic moiety, such as, but not limited to a
pyridine or imidazole, and an acidic moiety, such as, but not limited to a carboxylic
acid, zwitterions ("inner salts") may be formed and are included within the term
"salt(s)" as used herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful. Salts of the
compounds of the formula | may be formed, for example, by reacting a compound of
formula | with an amount of acid or base, such as an equivalent amount, in a medium
such as one in which the salt precipitates or in an aqueous medium followed by
lyophilization. Acids (and bases) which are generally considered suitable for the
formation of pharmaceutically useful salts from basic (or acidic) pharmaceutical
compounds are discussed, for example, by S. Berge et al, Journal of Pharmaceutical
Sciences (1977) 66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33
201-217; Anderson et al, The Practice of Medicinal Chemistry (1996), Academic
Press, New York; in The Orange Book (Food & Drug Administration, Washington,
D.C. on their website); and P. Heinrich Stahl, Camille G. Wermuth (Eds.), Handbook



10

15

20

25

30

the specified anounts. The wavy |line as a bond

generally indicates a mxture of, or either of, the
wW@omsiobiseo i soners, e.g., containing (R)- and (B)FUS2004/025748

stereochem stry. For exanplie, f J neans contai ni ng

of PHaeinacéutisdl Salts: Prop é)ﬁés Belection aadtihes, | YQWJSWF ‘Uﬁ‘ron of Pure
for exa catethat the indicated |ine

and @mm hepisiey. #p: éﬂ@@% ﬂj hgag diclesiwes are inaarperigited herein by

on atons. As well known in the art, a bond
referéﬂgcg&m}] rtkgr'n a particular atomwherein no noiety is
d épiempldryaacid elditonnsaltsl inelnde aicetdtes padigaiesdatgnates a

s BB BRSO B A0 B e s,
citrate$drplidrated) eaRfprAsiifRiates) eyeRipeheaicpiopiohbtes, dlgluconates

unsati sfied valences in the text, schenmes, exanple

dodegylsuifatas opthpppawfenatesfumargtesaplusshapiasiontess gipsiephpsphates,
hemné@faﬁéé’ %éd?ﬁné%@%oﬁ%rgﬁa‘?@% Q{a},t 7 ncﬁ%ﬁ@ﬁﬁﬂ%nﬁ&&

ences. Prodrugs an oun
hydrmmdeﬁ,v%—hydmxyaﬂ“@nalsslﬁomatas,elnptmsed”naleamsq mémaneemlfnnates

metny ST 2 o 85 GORBAo 68, aBb SPBS BRAAD i hoats,

pectnsaxb;s epersuman@er gptenyipgopioahtes) prosshates bprcrmég hsiValatey,
m cal ,Cg ?cesses to a coppound of formula or a

propiGHAIRS CaRlicHIETES | eR DA e SRS SHTBRAIGS (BHETLRS ficst Mgationed
herelﬂI\\E t@r‘té&’é’téEthbB ydnateki l%Hfé'HesﬁﬁHn eﬁgél‘%#) l&‘]ﬁwxfr’f 85 Weiteds

|very Systerrs 987) Vo
Unde%@&iﬂ%ﬁﬁﬂ) ieSer i es, and in Bioreversibl Carriers

B G L e P

sodiumbilithiumy, endpodassiuat sadishatkaline errtheherae saks shieh as @alcium and
si.cal sso i ation of ~a conpound

magnégf)l%\/ %éﬁ.le,,ﬂqe rﬁlmstgﬁ s#]tghzmc salts, salts with organic bases (for example,

organic amines) such as benzathines, diethylamine, dicyclohexylamines,
hydrabamines (formed with N,N-bis(dehydroabietyl)ethylenediamine), N-methyl-D-
glucamines, N-methyl-D-glucamides, t-butyl amines, piperazine,
phenylcyclohexylamine, choline, tromethamine, and salts with amino acids such as
arginihe, lysine and the like. Basic nitrogen-containing groups may be quarternized
with agents such as lower alkyl halides (e.g. methyl, ethyl, propyl, and butyl chlorides,
bromides and iodides), dialkyl sulfates (e.g. dimethyl, diethyl, dibutyl, and diamyl
sulfates), long chain halides (e.g. decyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides), aralkyl halides (e.g. benzyl and phenethyl bromides), and
others.

All such acid salts and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base salts are
considered equivalent to the free forms of the corresponding compounds for
purposes of the invention.

Compounds of formula 1, and salts, solvates and prodrugs thereof, may exist in
their tautomeric form (for example, as an amide or imino ether). All such tautomeric
forms are contemplated herein as part of the present invention.
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one or nore solvent nolecules. This physica

associ ation invol ves varyi ng degrees of ionic and
weonaloersso bondi ng, including hydrogen bondi ng. PEIT/US2004/025748

certain instances the solvate will be capabl e of

i sol ation, for exanple when one or nore sol vent

rmNbshekmsmmers (fooemnatee@epmettn@mnmaopmal fisraegs and the

. tall
ike) a0 Bl Baighs Bopi Bl B85 of SRS 3BAEl Bng prosrugs of
the c@h@éﬂﬂrﬂ% a@‘ welliab ahé eake bvdtsetvates biithe miodangs)asesh as those

met hanol ates, and the ik i

d ) .
PR N PN T T
enanénbpr?ér HhE{@hlch ﬁ%nfag%%ét \é%eﬁ"WHTE abséndEaMdsyirmetric carbons)

escr an ‘anount conpoun or a COﬁ'pOSItI on of
rotamemsﬁmns atreptsooneref &nd diastereamaria f@rmsngresnmemp&aif@d “Within the

SCOngﬁLHQI%{Ig\(Ij l nng] VlﬁngF%tgﬁeg)d%&ﬁ gfcr%‘rj‘nlfn &.ﬁgdrémgfstﬂﬁmventlon

may 1o eRamipfe, Pessubitamtialytffee stother mfomemsson maqrtie admixed, for

exem ey rSie T el pltws, et Sele5leek Stardpisgmers. The chira
centé’r‘%I cﬁstﬁe gfr ik Bﬂ'c‘é@wtﬁ’&\/e thaes e Rtorsfuration asaﬁaﬂned by the

erein, enotes acidic salts formed w
IUPAcade@arRenmmeodam@mrT he wuee abthedermel“salh: “%lgaf@" spradgug” and

i.nar gani /
the 3L RSkl L 90 Be e 6 O8N GetdRFBrociug of prantiomers
sterddisire D réthvhers Uabtoraersh vicematekioripredrugs of the indintive
or imdazole, and an acidic noi ety, such as, but not

compeyRdsed to a carboxylic acid, zwitterions ("inner

Sa&c}ﬁt\é)mblnﬁtéérgé éjctaﬂ'% eeof é‘fg} Et | Cr%&@'nﬁhli)ff& (?tﬁéF"chan

ereln. arrra a accept ab

thosé of formul@ Nis Eortempiited] Plsegiatasé ntabitarpaetiviey cambesdetermined
are preferred, although other salts are also useful.

by th@abmsed'ﬂretsrdeacuhpdmm offypicel ﬁ@eﬁmtaswllw@rsém%@e but are

not ighlso" Blosk i apER AL RGP RE, Qo8P E 1R Waldaste

WO 02/0257T8d W0 (HOP6 25 and 4V 0020088 101.he sal t pr eC| p| t at es

or _in an aqueous_nedi umfoll o hi

AcGaBnansacteiasa inhiftitass %rrt@egl@ﬁg? mﬁy S5 ffisyMvention can be
ot 0L (RSATIH 98 1 PIALARGRie pcotenhivtor
include, but are not limited to, those descrlbed in WO 03/013527, US 6,683,091,
WO 03/066592, USSN 10/663,042, filed September 16, 2003, WO 00/247671,
WO 00/050391, WO 00/007995 and WO 03/018543.

HMG-CoA reductase inhibitors for use in combination with compounds of
formula | include the “stains,” e.g., atorvastatin, lovastatin, simvistatin, pravastatin,
fluvastatin and rosuvastatin.

Cholinesterase inhibitors for us in the combination include acetyl- and/or
butyrylcholinesterase inhibitors. Examples of cholinesterase inhibitors are tacrine,
donepezil, rivastigmine, galantamine, pyridostigmine and neostigmine.

Non-steroidal anti-inflammatory agents for use in combination with compounds
of formula [ include ibuprofen, naproxen, diclofenac, diflunisal, etodolac, flurbiprofen,
indomethacin, ketoprofen, ketorolac, nabumetone, oxaprozin, piroxicam, sulindac,
tolmetin, celecoxib and rofecoxib. A suitable N-methyl-D-aspartate receptor
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conpounds are di scussed, for exanple, by S. Berge

etal, Journal of Pharmaceutical Sciences (1977) 66(1)
wa2@8/014340 Goul d, International J. of PharmaceuPCT/ES2004/025748

(1986) 3 201-217; Anderson2gtal, The Practice of

antad&ﬁstqs Ry esaamm@tmerm@haﬁé) Ar&@&d?l@i@aﬁﬁmﬁes beNdXeented, for
I n The Orange Book ood g@Adm ni stration,

examM%,HrIrt@@wf qbu atuga M@@pm%&% ) p- 43608278ei nr i ch
f
PRl ot oriGy FEATLDE (e ubing RERRAER known e art. The

follov(iag@ectiont s¢hemlms showﬂymoa@raneldwml batithOse rskdledyin tihe art will
i scl osur.es . are b

recogiinge i e T oCP O R AP P s taBES T B Sch s B the

Examplés befwiaRb %Iﬁﬁmn?@'bB?é\ﬁémorﬁH Sic@éerp, ascorbates,
aspart at es, benzoa benzenesul f onat es bi sul fat es,

bdmramls M%lﬁtpylaEwroeylt Pitlegyl: BairprOzd: B8,

pi onat es,
di ggugf)e;%'thgés)m"ggg (ﬁf&?ﬁj Ittﬁanesul fonat es,
f ligquidatfeeomajdgraphy mmemrosgbpy: dr@iSos phat es,

Eg@n@%}l‘%&ﬁttﬁég‘ t?eéjtasg}cl),at‘r_e@éshexanoat es, hydrochl ori des,
2 phyguretive thiangparichpovahtsyrap@etRTES, Nl eat es,

nmet hanesul fonates, net hyl sul fates,

2 ToRpHeAes RSy Rbnates, nicotinates, nitrates,
OFdRLES, panpat es, pecti nat es, persulfates,

3- phenyl propi onat es, phosphates, picrates, pival ates,
pmoiputenamies, salicyl ates, succinates, sulfates,

S uch as those nentioned here|n)
Z%{eg]ﬂgbginé Stﬁl ocyanates, toluenesul fonates (al so
knowtljragyﬁempltb rmz@&? )HoBdecagoat es, and thle like. .
ar asi.c salt e a um sal ts, [
Cdiggtoyagieepragy! é%d@f&bfféam mﬁ? rﬁ?@%@%@b&ﬁw
S L nd
R e T S
mmenzeif@anlec1 whgkss-tr(awrrobdmphewmgum lme@ﬂunmhowbate
as benﬂé&ges di et hyl am ne, di cycl ohexyl ani nes,

hydr ab es (formed with
Nemwlasémml etyl ) et hyl enedi am ne),

t.h nes, N nethyl-D-glucam des, t-butyl
aﬁ?qeﬁ%@yr 58%’? @hn phenyl cycl ohexyl ami ne, choli ne,
t!\pﬂ&hﬁ@iﬁ*ﬁbrn@md@(ﬂbw w th am no acids such as
ar ysine and the |ike. Basic

nint %lg{g@ﬁﬂwnhﬂﬁuhlng groups nmay be quarternized
1-hydroxy-1-oxo-1,2-benzodioxol-3(1H)-one: IBX
triethylamine: NEt3 or EisN
dibutylboron triflate: Bu.BOTf
methanol: MeOH
diethyl ether: Et,0O
acetic acid: AcOH
diphenylphosphoryl azide: DPPA
isopropanol: iPrOH
benzyl alcohol: BnOH
1-hydroxy-7-azabenzotriazole: HOAt
O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate:
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with agents such as | ower alkyl halides (e.g. nethyl,
et hyl, propyl, and butyl chlorides, brom des and
wo oabsdessy) di al kyl sul fates (e.g. dinmethyl, diRChys2004/025748
di butyl, and dianyl sulfateg), |ong chain halides
(e.g. 3%%{4 lauryl, myristyl and stearyl chlorides,
br omd d iodides), aral kyl halides (e.g. benzyl

ﬁﬂ gé{}ygcfgrqmdes) and others. Al such acid
ts an ase salts are intended to be

pﬂaﬂmbutylwcarmépﬂ@bl e salts within the scope of
t he enti ] | acid and base salts are
&?ngéﬂéérgﬁﬂgcgib?nt to the free forns of the

foxiies @W8@nds for purposes of the invention.

nmpounds . of forrruré and salts, solvates and
prd@apeg@y{eﬁeylémme &Eﬁem st in their tautomeric form

(fiiufx@i8dpfopamide: apAle or imno ether). Al such

tautoneric forns are contenplated herein as part of
t Hes{(2-eswinoethyl)eminemeillyl pelysiveene (R8rtgsamisie)exanpl e,

g 1.C ' i rs and the |like) of
tﬁﬁ%&@%@#@%@%@é’ﬁ@g&ﬁﬁﬁm those of the salts,
Q—é%@?ﬁ%ﬁsmdr ugs of the conpounds as well as the
ates of the prodr 3} such as those
\AMn Scheaye éxa wcluu@mme 2opmmaldehyste drsivative is adied o an Evans

N N L N

produatlaﬁﬁd Qurfigs f@rraigemen‘:tmf&hé resuihnd CaﬂICBGyB@HBIdI 18l affords an
are_cont enpl at e%ﬁrmthl n the sco

oxazolgianie . BRaDRRRIAFIS of e Srazidnorss R ieeaius 8 derivatization
of th(—?ﬁ)n&%‘?}( LR é”o'f oy Yy eksthpRX @E‘gbﬁon bﬁf&’dgsatrﬁmérﬁ{édlate VIIL.

er i soners, or may be adm xed, for exanple,
Remamlmictbany@s: aming pnmt@atlngcgrhgp gives Wberdasireg produe,
stereoi somers. The chiral centers of the present

i ennativelys A s fareadchby sraecipre ohthieguydioxygradp @éfli.neyrtius

i S SoBEETTREM Sl kel g con

afford®VHausith caa dgeprotddied scablve mtelrmdeater\,d prodrug of

" e G RRETDPS MG RGE DI el BRIA OF SHPBRIRALR-Reyin order
to smltmﬁﬁy ‘El?é'%’(rrﬂgtp'rréér‘ qﬁ@’eFéfersttBeadiéﬁlﬁg pRICHiPGOUR. Famples of
suitable amine protecting groups are Boc and Cbz; Bn can also be used for
secondary amines, and (Bn), can also be used for primary amines (in which case, the
PG-NH- portion of the structures shown in the schemes below would become

(PG)2-N-, i.e., (Bn)2-N-).



those of formula is contenpl ated; b-secretase
inhibitory activity can be determ ned by the
w@e@sptisies descri bed bel ow. Typical b-secret aB€T/US2004/025748
Schei nhj bitors include, but ar@3not limted to, those
———@@sjel osed in WD 02/ 02505, WD 02/02506, WD 02/02512, WD
02/§#2518, WD 02/ 02520 ark? WO 02/ O§)8101

d‘%;dm-se t h| in e corrbl R*
hi s ﬁtﬁ &SBOW ned_"bgé!gwcedur

0 wn i n th T ca Secretase HR05 1 tror 9
RX y g
ﬁg de, but ar 9t et o, Gthose describedQHh B
52®HC 683 091 W 03/ 066592, USSN 10/ 663! 042,

f| | ed SeptenbePG16 2003, WO 00/ 247671, / 050391,
WO 00/ 007995 and WO 03/ 0185888, NbkE: reduct ase PPA
i nhibitors for usgein i N W t h conpounds fD

formula i nclude tHeH:Bt@ins," e.g., atorvastatin,

| ovastatin, sHoWCSDQTIN, pravastatin, fluvastat ik R*
rosuvastatin. Cho|ioBstR@ase inhibitors for us infigfhé
conbi nation include acetyl- and/or HN N

chol i nesterase gpBHPitors are tacrine, donepeX |,V
rivastigm ne, galantam ne, pyr| dosti gm ne and
neostigm ne. Non-gter “anti-inflammtory ents
for use in combindt¥gn With conmpounds of formll a

i ncl ude i bup€ofHii, YlapNoxen, dicl of enac, diff waotsal ,
et odol ac, fl urbipr dd&mPG nc&rr;(ham n, ketopf of en,

butyryl chol i nesbppgée i nhi bitors. Exanples of )0 PG

ket orol ac, nabu one, oxaprezin, piroxicangxsulindac,
tolmetin, cel ecoxib andPd/@fldgoxi b. [ e

, for
exanpl e, nemantine. Anti anyloid I g gre
descri bed, for exanple, in Hock et al,
Medi ci ne, 8 (2002), p. 1270-N-ddRatifegsrpunds of formul a
can be nmade using procedures known in §{he art. The
foll ow ng reaction schenmes show typic gﬁures,
but those skilled in the art wll rec o that ot her
procedures can al so be suitable. g ?nd in
t he Exanples below, the follow ng a br ¥4apeoﬁ§'are
used: nmethyl: Me; ethyl: Et; propyl: Pr; butyl: Bu;

benzyl : Bn high pressure I|qU| acye amﬁ graphy: HPLC
deprotection

N- net hyl - D-aspartate receptorant

R2 RX

Scheme 2 shows another method of synthesis of the desired compounds,
wherein the anion generated from a 3-oxo cyclic amine derivative is added to a
protected o-amino aldehyde derivative to give an adduct IX. Deprotection of {X,
followed by derivatization of the primary amine, followed by cyclic amine protecting
group removal, affords the desired product.
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i quid chromat ography nmass spectroscopy: LCMS thin
| ayer chromat ography: TLC preparative thin |ayer
we brosiretsegr aphy: PTLC room tenperature: RT houPCT/IIS2004/025748

mnute: mn retention tinme24t 1-hydroxybenzotriazol e:

Scherh@t 1- (3 d| met hyl am nopr opyl ) - 3- et hyl car bodi i m de
i odid EDCI G OH Boc
[ ami papr opyIZ 3- thf%ard@@didcmrde HoN N
-EbE—>
baazotri azal€-B*yl - oxy-tri 342 27 i di nophosphoni um

hexaf | umgphosphat e: PyBCPe hyl Bcetate: EtOAc O R

tetrahydrofuran: THF N N-di met Yyl f or mami de: DMF
1. defvalige i 1 t hi une nQBul

PDARKARBy - 1 @xU~; nzodi oxol - 3( 1H) - one: | BX
triethylam ne: t,r Et N di butyl boron triflate: Bu
2. H'BOTf met hanol : O di &hyl ether: Et O acetic acid:

SRR B P 00 R o i

amind‘@ﬂbhyde derivative to give an adduct X. The protected primary amine of X is
deprotected and the resultant amine is acylated to the desired derivative XI.
Hydrogenation of the pyridine ring affords a piperidine derivative, the nitrogen of
which can be protected for ease of purification to give Xll. Deprotection of the cyclic

amine XlI gives the desired product.

Scheme 3
(o] 4 R
H f{ ) _nBuLi_ . deprotection
PG r H BN j j
A2
derivatize 1. Hp, PtO H OH Boc H OH 4
-amine N2 (BOC)20 H* N N
/ — /
J TR R
R2 X
X" RX

In Scheme 4, a 2-l1th|o derivative of 4-chloropynd|ne is added to a protected
amino aldehyde to give the intermediate Xlil. The chloro substituent of Xlii can be
displaced by an alkoxide (R"*-OH, wherein R"™ is as defined for R", but not H) to
give an ether XIV. Deprotection and derivatization of the primary amine, followed by
reduction of the pyridine ring gives the corresponding piperidine product.

Scheme 4
H O Cl y OH base y OH
i = 17X =
~PG’N\:/U\H e nuli Ny lN\ RTCOH | N |N\
3 N”  MeN~~OH Rz U~ Rz R~
Xl i Xl OR17X
1. deprotection H QH . H QH H
2. derivatize amine RVN AN Hp, PIO; 1/N\_/\_/N
g = - \/\I
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O (7-azabenzotriazol-1-yl)-N,N,N ,N -tetranet hyl uroni u
m hexaf | uor ophosphat e: HATU tri fl uoroacetic acid: TFA
WO eoosioatsyo but yl oxycar bonyl : Boc benzyl oxycar boPgT/US100£025748
di met hyl sul f oxi de: DMSO di i2§opr opyl et hyi am ne: DI EA
l'ithium diisopropyl am de: LDA
t I Scetna ™, Nagated N\ mw aaasd fy b fretectdy NeNQilbenzgl aminoaldehyde
(PS-trisam ne) nethylisocyanate polystyrene (
to givesanpraucistyiEMRemovial et Wéhié Benzaytpepieeting group from XVl by
hydroge LS Bt EZg?ﬁ%ét@#f?ﬁsr@%?%%f%"%zc’@%@@“ﬁ'ﬁﬁé‘*a"e-
dimetkylealfidg giveds 4 bipewaanelprddmmévwr Drivatitatiomof iBergriniary amine
rearran emsn Qf e resul t.an carbox lic ac
of xvlginal et aarniivss of leBRET4RS beb2V g abieic)eitinfmegiate Xy
Denvé%?i%ﬁ@h'df' [T E?e’r&nh@ ritrogenVoPRY 1 HRIIoVR Bﬁ&é&’@téﬁtloh@ves the
primry am y, tor exanple, acylation, affords
piperaging ptasiugbdi ate VI11. Renoval of the cyclic amine
Schegﬁ%@e‘:t' ng group gives the desired product.
rnatively, VI i s@}zo&rﬁed by protecti onr@ﬁf Bt he
hgdr oxyl pgr oup of 1 ti W, pp@rrange t @‘f d
BngN\t/%,qpl ngof .t h@nert,eT\weH at e_Lsac¥anéi'EPg %28
;@I cohol @‘oﬁords VI can be depr ot & t,ed g| ve
i nterne sféhemes the vari abPé NR " is
used |n ce of varl abBes R -R13 in order tBnsinplify
the s urxe/s "PG' ¥&fers to an anine protecting
gr oup. Emn’pl es of suitable am ne protecting groups
are Boc and Cbz; Bn can al so be used for secondary
agHnegse and (Bn) can al so &g gsed for primary anopeBoc
H.N Whi cN-desivadizatione (PGINH- = pofyt | ohl2.dfd/@ he gtpNct 1AL ey
2 \-Ss%/\/n n t+he—sehenes bel?afv\g\mf)uﬂd becore= (PG -N,

R?, e\N Bn) -N).Scheme 1RR2 ~ N R \”
xvii  Bn Bn , Xviil
acylation
carbamoylation OH Boc H* OH
R!-HN _A_N —  » RMHN_AC_N
sulfonylation 5, = j E ]
alkylation RT >y ~ N

Scheme 6 is a variation of Scheme 5, wherein the oxo group of XVI is removed
by reduction with borane-dimethyl sulfide followed by removal of the N-benzyl groups
to give a diamine XIX. Introduction of R* by derivatization of the secondary amine of
XIX to give XX, followed by introduction of R' and deprotection gives the products.
Alternatively, the primary amine of XIX can be protected by imine formation to give
XXI. Introduction of R* by derivatization of the secondary amine of XXI, followed by
deprotection of the primary amine gives XXII. Intermediate XXIl is derivatized by
introduction of R' and deprotection to give the desired product.



NEt , BuBOlf LIOOHHOCOHOHTOH" Il PG BnBr,
NaH DPPA HHO NV | OBn DPP o A BnOH IV R CbzHN Li OH
wW@BWsNI454Pd/ C, H OH N-derivatization R 1 VI BEUFHUS2004/025748
cyclic am inneej 26
Scheme 6
OH Boc OH Boc | p dIc OH Boc
anN\_/'\_,Nj BHz-MeoS BN AN 2 HN AN
z 2 = :2 z ] 22 z ]
Bn Bn IX
xXvi %
acylation
carbamoylation Ph
sulfonylation =0
alkytation Ph
oH B Ph OH Boc
- oc =N_~_N
= ' ~TN
HoN AN Ph>— EP ]
PR j RZ X
RZ X N
N H
RX XXI
XX 1. acylation
carbamoylation
1. N-derivatization sulfonylation
2 H* or alkylation
2. NH,OH
OH G 1. N-derivatization
R-HN _~A_N 2. H* OH Boc
z = ] H2N\/-\\/N
R Ny :, = :l
R M
XX RX

The conditions for the LCMS and RP-HPLC analyses in the preparations and
examples below are as follows:

5  Conditions A: 5 minute gradient from 10%-> 95% CH3CN/H20 with 0.1 % TFA, then 2
min isocratic at 95% CH3;CN/H20 with 0.1 % TFA, 1.0 mi/min flow rate on an
analytical C18 reverse phase column.

Conditions B: gradient from 10%— 95% CH3;CN/H20 with 0.1 % HCO2H, 25 ml/min
flow rate on a preparative C18 reverse phase column.

10  Conditions C: gradient from 5% 95% CH3CN/H20 with 0.1 % HCO2H, 20 mi/min
flow rate on aa preparative C18 reverse phase column.

Preparation 1
F

F

0]
O%\O/TN
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deprotect :iioonj n R Schene 2 shows another nethod o
f synthesis o f the desired conpounds, wherein the
wa@piosol4gener ated froma 3-oxo cyclic am ne der PUBRUB2004/025748
is added t o a protected -&m no al dehyde derivative to
give a n adduct | X. Deprotegction o f IX, followed by
derivatijmzation o f the pri y amne, followed b vy
am ne protecting group~renoval, affords the

2- hal o+ dine is added to tected - amino
al dehyde derivative to give a n'adduct X. The

pﬂ%béﬁri?t@fﬁéﬁﬁébét@fé (eusé eXal.sJ.depa oCREHE 98T, BDE486-494), a
resultant amne is acylated to the desired derivative
solutisn of Byatrdilyenecinoamis a¢iHd9Hif 9.0138 mmal iaflitl: (HOGmI) was

| i | .
o BERBHELIR 19 06 175050% 6 bR, Blostll o reoh. o micure
was filepedard iconoentratedeurdearireducad presxute i yiekl thiee3-(%6idifubro-

phenﬁfp(}ggfc:)tnic aS&H?!ir&QSgﬂ dé)%).@%all)ill c‘?\?(g)r{ et &%t r'n?r]léa r’ﬁmol) was slowly
added to a solution of the acid (10.9 g, 53.9 mmol) in THF (220 ml) at 23 °C, followed
by the addition of a catalytic amount of DMF (1 drop). After 90 min, the volatiles were
removed under reduced pressure and the resulting residue was twice coevaporated
with dry benzene to yield 3-(3,5-difluorophenyl)-propionyl chloride as a yellow oil
(11.91 g, 100%). The acid chloride was used in the ensuing step without further
purification. The acylation was carried out in analogy to the literature (Pettit et al.
Synthesis, (1996), 719-725). A solution of (S)-(-)-4-isopropyl-2-oxazolidinone (6.46 g,
50 mmol) in THF (150 ml) was stirred under argon and cooled to -78 °C. n-Bul.i (2.45
M in hexanes, 20.8 ml, 50.96 mmol) was added dropwise, followed by a solution of
the previously prepared 3-(3,5-difluorophenyl)-propionyl chloride in THF (8 ml). After
warming the reaction to 23 °C over 15 h, the reaction was quenched with saturated
aq. NH4ClI (30 mi), followed by removal of the volatiles in vacuo. The slurry was
extracted with CH,Cl, (x2), and the combined organic layers washed with NaOH (x2)
and brine, dried (Na;SQ4) and concentrated in vacuo. Purification of the residue by
chromatography over silica gel (15—-30% EtOAc/hexanes) gave the product (14.27 g,
48 mmol, 96%). 'H NMR (400 MHz, CDCls): § = 6.73 (m, 2 H), 6.59 (m, 1 H), 4.37 (m,
1 H), 4.17-4.25 (m, 2 H), 3.24 (m, 1 H), 3.16 (m, 1 H), 2.93 (m, 2 H), 2.30 (m, 1 H),
0.86 (d, 3H, J=6.8 Hz), 0.80 (d, 3 H, J = 6.8 Hz); LCMS (Conditions A): {r = 4.47
min: 595 (2M+H), 298 (M+H).
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PG Br N derivatize 1. HO amne 2. (BoC) O n Schene
4, a 2-lithio derivative of 4-chloropyridine is added
W 0008/0ptsad ect ed ami no al dehyde to gi ve the i ntPCTES1084/625748
XI11. The chloro substituends8 of Xl Il can be displaced
by a n al koxi de (R17X- @repavatioridA RL7X is a s defined
for RL7, but not H) to give agn ether X V.
Deprotection and derivati zati ffn of the primary am ne,
foll owed by reduction of t py@H di ne ring gives the
correspondi ng pi peridi ng uct. Schene 4 R17X 1.
deprotection 2 . derivatizg am ne R1L7Xn Schene 5,
lithiated XV is added to a otected N, N-di benzyl
am noal dehyde to give a prodict XVI. Renoval of the
N, N- di benzyl protecting group fromXVl by
hydr ogenol ysis foll owed by reductign of the

pi per azi rponelloxo group wi th bor ioret hyl sul fi de
gi ves gg PHe—pﬁe&uethg . Derivatization of the
primary am nef XVII and hydrogenol ysis of the

pi perazi ne benzyl group gives internediate XVIiII.
Derivatization of the piperazine nitrogen of XVl

fol l owed by deprotection gives the r|M£er azi ne_product.
Sk airtairg of itappris @i ol g3 OR mymel) angndulylaming (7.31 g, 100

mmolndBie¥ ! (188thfAWdd Adkht&a’ Yl sddilePlube at 120°C for 22 h. The
mixture was cooled to RT and 1N NaOH (400 mi) was added. The aqueous layer
was washed with Et,O (2x 200 ml), acidified with conc. HCI (40 ml), and extracted
with Et,O (3x200 ml). The combined Et;O layer was washed with brine, dried over
Na»SQ,, concentrated, and dried in vacuo to give the product (12.0 g, 65%). MS m/e
186 (M+H)™.

Using an analogous procedure and the appropriate amine, the following acids
were prepared in racemic form, unless otherwise indicated:

2B o :(j/C()zH
N
N

—

°C o :(j,cozH
2D o :(j/COZH
N

N

2 F o COZH
N

2G o c(j’COZH
N
Con




acyl ati on carbanoyl ati on OH Boc

R -HN, sul fonyl at

J alkylation R Schene 6 is a variation of Schene 5
wob@sei454@ he oxo group of XVl

i on

i's renoved by rePUUSIING/025748

with borane-dinethyl sulfide followed by renpval—of
the N-benzyl gregps to give |a diam %%)Q%H
I ntrqdduction of R by derivatji zati on ofy.the secondarly
amng of XIX to give XX, foljl owed by—¥ntroduction of
Rl arld deprotection gives the produgt shHBa¢ternatively,
the grimary am ng of XI'X carjf be protect e‘d%cg,;( I mne
fornmgtion to gi XXI'. I'ntrgduction y
deri Vati zati on of the secondary am pe XX, foll owed
by dgp+reteeti-on—of—the—prirgry—amne—girves—XXH
I ntermedi ate XXI3J i s derivatii zed byd f¢tion off RL
and deprotection to give thg desired duct. Scheng 6
OH Bqc OH Boc H, Pd/C Bn N|BH - MeS 2 Bn Bn H XI{X
XVl geyl ation carbanoyl atior Ph sul oyl ati on
al kylfation Pnh ugKBoc o COH
c
O__.
37
o\_
oM o CO,H
37
‘}_
oN o CO.H
<
<
<_{l:(?/\
op o COH
‘{12(3/\
g
2R o COgH
<J

g




OH Boc Ph R2 V XX HI xx . acylation carbanoylation 1.
N-derivati zation sulfonylation 2. H1 or alkylation T
WQ 2008801430 OH . N-derivatization 2. H OH Boc | BCFUB2084/R5748
XXl R-The-conditions—for—3h -
anal yses in thegy eparati ong and ex Chi¢| ow ar g a
s foljlows: Conditions A 5 minute gragjient from 10% *
95% ¢H CNVH with 0.1 % TFA, [then 2 mg i socratic at

95% ¢H CNNH with 0.1 % TFA, |.0O m/mn wrate onlja n
anal ytical Cl18 reverse phasgq col um. itions B:
gradijent from 10%" 95% CH ON/H with 0.1c% HCO H 25
m / min flow rat n a preparjati ve Cl8 rewexise phase
colurfm. Conditions C gradignt fronf 6./ 95% CH CN/ H

wthl]0.1 %9 HCOH 20 mM/mn f

CF5
U CO,H
O
=T
F
oV COZH

2W

2X

b
8
&

oY z(j/COZH

O
o~

2AA :(j/COZH

N
Y

~
0

27 COLH

2BB CO,H




flowrate on a a preparative Cl8 reverse phase col um.
Preparation 1 FCO H According to the literature (Kruse
W@izooaﬁo145401 Med. Chem (1987), 30, 486-494), aPGDUNNOMST48
of 3 3@—-/(9 94 15} 53- gﬁlllul) +1— THF
(100 m) was hyptr©genat ed over 10% Bd P60 g) at| 50
psi ¢f H pressure for 5 h. The m xtur s filtered
and ¢oncentrated under reduded pressufe to yield the
3-(3,5-di fluorophenyQpropionic acid (28N9 g, 1009 .
oxal yl_chloride (13 m, 150 [nmol) wasSsfouly addedt o
a sol{fution of t%l?aDaci d (10.9 g, 53.9 4 in THF (1220
m) at 23 C, follTowed by the additio f oge cat al ytilc

anmount of DMF (1 drop). Aftar 90 mn, ool atil eg

wer e H-erpved—untder—reduced essure and e Tesultijng
. . . O

resi que was tw2aEEcoevapor atled w t ho ©Béhzene to

yield 3-(3,5-difluorophenyl ){- propi onyN " chl ori de as |a
yellqw oil (11.91 g, 100% . |The acid t'<@ was used

in th Hhout—fur-tter [JUIIIIL,allUII Tlhe
acyl ation was c2fffi ed out in anal ogy c@é literatjure
(Pettl t et al. Synthesis, (1996), 719-N . A sol utji on

of (>) (-)-4-isopropyl -2-oxdzol i di nm3(6 46 g, 50
rmol) T THF (J.bU n) was stfirred under FAen and
cool gd to -78 @G@-BuLi (2.45 Min loexales, 20.8 nil,
50.96 mmol) was added dropwiise, follo d by a sol utji on
of the previously prepared % B
3-(3,}5-di fl uor nyl ) - propijonyl chl orjdedm THF (8§
m). |After vvar%g the reactjion to Mver h, the
reactli on was quenched w th gaturat ed q NH4Cl (30
m ), |foll owed by renoval of |the vol&tiles in vacuo.
The dJrurry was extracted vvltnCHCb(x2) nd the
combilned organi &l ayers wasHed W|tho Pa% and
bring, dried and concentratgd in vacu Purlfl cati n
of tHe residue by chromat ogrifaphy over b/(l ca gel (15
>30% EtOAcT iexanes) gave the product (14.27 g, 48
nmol, 96%. H NWR (400 MHz, CDCl ): d =6.73 (m 2 H),
6.59 (m 1 H), 4.37 (nPrdpdratiod2dd-4.25 (m 2 H), 3.24
(m 1H, 316 (m 1 H, 2.93 (m 2 H, 2.30 (m 1H),
0.8 (d, 3 H J=6.8H), 0.80 (d, 3 HJ =6.8 Hz);
LCMS (Conditions A): AN 1. 4y

S

o (S)-isomer

Step 1:
o /N

HOW(OH
o

A mixture of itaconic acid (13.0 g, 100.0 mmol) and allyl amine (5.71 g, 100
mmol) in anhydrous toluene (100 ml) was heated in a sealed tube at 125°C for 16 h.
After the mixture was cooled down to RT, 1N aqueous NaOH (400 ml) was added
and the aqueous layer was extracted with ether (2x200 ml). The aqueous layer was
acidified with conc. HCl to pH 1 and extracted with ether (10x300 ml). The combined
organic partion was concentrated and the residue was dissolved with CH2Cl, (200 ml)

(0]

=/—

and washed with brine. The organic layer was dried with MgSO., concentrated, and
lyophilized to give a light yellow solid (9.60 g, 57%). MS m/e 170 (M+H)*
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mn: 595 (2MtH), 298 (MtH).Preparation 2A HH A
m xture of itaconic acid (13.0 g, 100 mmpl ) and
WO Ze0b/014p@m ne (7.31 g, 100 mmol) in toluene (RODURL0D4/025748
was heated in a sealed tubé2at 120 C for 22 h. The
Step @i xture was cooled to RT and NaOH (400 m) was added.
ghe aqueous | ayer was washed with Et O (2x 200 nl),
idified with cone. HC 40 ), and extracted with

t O PX280—~—7Fhe comhy O | ayer was washed
—/— r| ne, dried over Na Sm véoncentrat ed, and dried

Pacuo to gi ve the product®Bil2.0 g, 65%. MS nmie 186

m&a solu&i&gmg ;nmmh gﬂft&ldﬁ@ﬁ@ﬁe;@ﬂqgéﬂg% ﬁggm@gﬁparngpgtﬁrg (15.4 g,

153 gl )38 SRfydrQitsn| HEr(P@@ $nlp eh e i (& vasrasidsast pivalogBeiiari@n(6.45 g,
53.5 Mmdl). 2Fhémigterbividd Stirfefdt 245 V-1t AM¥nd/thén added into a

suspension of LiCl (4.75 g, 112 mmol) and (S)-4-benzyl-2-oxazolidinone (9.02 g, 50.9
mmol) in THF (100 ml). The resulting mixture was stirred at RT for 16 h and filtered.
The filtrate was concentrated, dissolved in EtOAc (700 ml), and washed with 1N HCI
(200 ml), sat'd NaHCOj3 (200 ml), and brine. The organic layer was dried (MgS0O,),
concentrated, and purified by column chromatography (SiO,, gradient 0-75%
EtOAc/Hexanes) to give the product (7.20 g, 43%). MS m/e 329 (M+H)*,

Step 3:
o) 0
N %o  LOH Né
ﬂ/N?) Hz05 =/ i N
OBAj O

To a solution of the product of Step 2 (2.63 g, 8.01 mmol) in THF (30 ml) and
water (8 ml) in an ice-water bath was added 30% H.O» (4 ml) and LiOH (0.672 g, 16.0
mmol). The mixture was stirred at 0 °C for 7 h. 10% Aqueous sodium bisulfite (40
ml) was added and the mixture was stirred at RT for 16 h. The mixiure was
concentrated and the residue was partitioned between 1N NaOH (8 ml) and CH.Cl,
(2x100 ml). The aqueous layer was acidified to pH 2 at 0 °C and extracted with ether
(5x100 ml). The combined organic portion was dried (MgS0s) and concentrated to
give the product (1.00 g, 74%). MS m/e 170 (M+H)".

Using the appropriate starting lactam and essentially the same procedure the
following Preparations were obtained.

2KK Q
/- Né OH

2LL Q
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2P 2Q 2R 0=/g F2S COH N- L 2T .COH 2U COH N 2V
COH2W2X COH 2Y COH/ N 2Z CO H 2AA CO H 2BB CO H

wOnb05/014330 ]| 2CC N=N 2DD CO H Ok - 2EE 2FF PCT/US2004/025748
33

2MM Q

‘/_/_N n,gOH

2NN Q

Preparation 3A

o
o5
O

N

it

Step 1:
o) o)
0™y O™

¢ L

To an ice-cold solution of Preparation 2A (1.148 g, 6.20 mmol) in anhydrous
THF (20 ml) was added 1.0M lithium bis(trimethylsilyl)amide in hexanes (13.0 ml).
The mixture was stirred in ice-water bath for 30 min., at RT for 2 h, and then cooled in
a dry ice-acetone bath. lodoethane was added and the mixture was allowed to warm
to RT slowly and stirred for 16 h. The mixture was diluted with EtOAc (45 ml) and
washed with ice-cold water (60 ml). The aqueous layer was acidified with conc. HCI
to pH=1-2 and extracted with EtOAc (2x60 ml). The combined organic layer was

‘washed with brine (30 ml), dried (MgSO0.), and concentrated. The residue was taken

up in CHxCl, (20 ml) and oxalyl chloride (0.53 ml, 6.0 mmol) was added along with 3
drops of DMF. The reaction mixture was stirred at RT for 16 h then cooled in an ice-
water bath. To this reaction mixture was added EtsN (1.7 ml, 12 mmol) and benzy!
alcohol (0.875 g, 8.09 mmol). After stirring at RT for 24 h, the mixture was diluted
with CH.Cl, (50 ml) and washed with 5% citric acid (60 ml) and saturated NaHCOQ5
solution (50 ml). The organic layer was dried (MgSOQy), concentrated, and purified by
column chromatography (gradient hexanes to 1:4 EtOAc/hexanes) to give the product
(0.608 g, 32%). MS m/e 304 (M+H)".

Step 2:
A mixture of the product of Step 1 (0.608 g) and 10% Pd/C (0.06 g) in EtOH



2GG T RS 2HH 211 Preparation 2JJ 'Y o (S)-isonmer Step
_ Yy -NH OH A mxture of itaconic acid (13.0 g, 100.0
wonwsp1#md al lyl amne (5.71 g, 100 mmol) in aPOyURHO$E025748

44 n

(20 m Y Rfiged HRaBE He KERMTR 2 TR sl e enfironsn a pad

of Celitgugmlisoridzdittatdd ® give thapradicts0.ddd ¢, @0asNelSsmiaged (M+H)*.
was extracted with ether (2x200 nml). The aqueous | ayer
wdsingcardappregbriate alkgbinaideHiid tin apiidgouschresédae, etk following

. wWth ether (10x300 m). The conbi ned organic portion

acids Were pERaIRdr ated and the residue was dissolved with CH
Cl (200 M) and washed Wi th [orine. The organi c taygr
was dried with GBSO, concertrated, and |yophilized to
givela light yellow solid (9.60 g, 57 G me 170
(MtH)YStep 2: 9 h o OH V Bn To a sol gt t'the
product of Step 1 (8.60 g, 30.9 mmol ) Nand Et N (15.}14
g, 1%3 nmol) i n anhydrous THF (200 n1§\_art -45 C was

added pi val oyl loride (6.45 g, 53.,5 nmol ). The
m xtyre was stitred at -45 € for 1 nd t hen added
into]a suspension of LiCl (4.75 g, Ep.Hand

(S) - 4- benzyl - 2- oxazol i di nong (9.02 g 50.9
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Preparations 3H-3M

Carboxylic acids 3H-3N were prepared in analogy to the published procedure
(Baltaief et al., Tetrahedron, 1999, 55, 3949.).

3H
o CO,H

e

3

COxH
0 2

N

./~




mol) in THF (100 m). The resulting m xture was

stirred at RT for 16 h and filtered. The filtrate was
waeornsontsn@t ed, di ssolved in EtQAc (700 m ), anePCaESived025748

with HC (200 ml), sat'd N3#HCO (200 m), and brine.

The grganic Iay? was dried|(MySO ), ggoncentrat ed, land

puriflied by col f’#n chr omat ogr aphy ( Si cgpradi ent

0- 75% Et OAc/ Hexanes) to give the pr%ﬂ&j/ (7.20 g,

4399 . MS mfe 329 (M+tH) . Step 3: /JS ¢ HOBn d To

a soliution-of—thepreduct—of C*epTZ (2-63-g—8-0%

mol ) in THF (38kmM ) and watjer (8 m) |n a&lce watler
bat h|was added 30% H O (4 m) and Lo Y5872 g, 16.0
nmol Y. The m xture was stirned at 0 CNfor 7 h. 10%
Aquegus sodium bisulfite (40 m) was <&_ded and the
m xtdre was sti [_ed at RT fgr h. The xture was

concentrated andt he resi dug¢ was parti%i,ougd bet wegn
NaOH{(8 m) and CH Cl (2x100 m). ueous | ayer

was acidified to pH2 at 0 ¢ and extrdcted with etHer
( 5x 1po—-)—Fhe—econrbined n”L’. ni

Av) LILAL } . IIIC CUITTIT IIW T 4

(MySO ) and congkintrated toj|give th oduct ( .00 |g,
74% | M5 mie 170 (MrH) . Usiing the a peiHat e

~1

o _Nnorkt wae driaod
\¥2 J1 LI Tt VVA I AT T O

starfing lactamand essentially the's procedure |t he
foll owi ng Pr epar ations were|obtai ned 2KK K 2LL2MM| 2NN
Pr eparationm—3A-Ste——0—To—an—+ce-cotd-sotution——of

Preparation 2A ( , 148 @I@ﬁ&@mﬂ]ﬁ)l) i n anhydrous THF
(20 M) was added 1.0M I ithi
bi s(trinmethylsilyl)am de j anes(13.0 m).

-
CO.H
Step 1:
1 X
0
HN\_J?O\/Q . N\N\—Z»OVQ
r ¢
o} 0

A mixture of benzyl (S5)-2-oxazolidinone-5-carboxylate (750 mg, 3.39 mmol;
prepared according to K. Danielmeier et al, Tetrahedron: Asymmetry, (1995), 6, 1181-
1190), crotyl bromide (2.02 g, 15.0 mmol), and anhydrous K>COs (1.88 g, 13.6 mmol)

~ in anhydrous acetone (20 ml) was stirred at RT for 24 h. The mixture was filtered and

concentrated. The residue was dissolved in CH,Cl, (100 mi), washed with water and
brine, dried (MgSQs), concentrated, and purified by column chromatography (CH2Cly)
to give the title compound (480 mg, 51%). MS m/e 276 (M+H)".

Step 2:
1 X
N O _— (®)
A/\ \—[‘1 O\/© /\/\N\-/
’g/ CO.H

A mixture of the product of Step 1 (480 mg, 1.74 mmol) and 10% Pd/C (48 mg)
in MeOH (25 ml) was stirred under Hy (1 atm) for 3.5 h. . The mixture was filtered and
concentrated to give the title compound (340 ing, 100%). MS m/e 188 (M+H)*.



The m xture was stirred in ice-water bath for 30 mn.,
at RT for 2 h, and then cooled in a dry ice-acetone
whaiok/o145e@oet hane was added and the m xture WaBCHUBZINW0R5748
to warmto RT slowy a%d st3'6%.re for h. The m xture
was diluted with Et@c-éﬂ@é«%—?—%&ir ! washed with
ice-cold water (60 m). 'T:kﬁe a ueous | ayer was
acidified with cone. :% 212 and extracted with
Et OAc (2x60 ml ). The conbiped organic | ayer was washed
with brine (30 m), dried¢and concentrated. The
resi due was taken up in %20 m ) and oxal yl
chloride (0.53 m, 6.0 nmol) s added along with 3
Step Hrops of DMF. The reaction mixture was stirred at RT
cbz for h then cooled imsGan i cewater bath. To this
NI.&@ABuon mi xt ure was de@t® N (1.7 m, 12 nmmol) and
o:( enzyl al cohol (OV\@ Nﬁ 8.09 nmol). Af t er stirring at
N'RT for 24 h, the npyfure was diluted with CH Cl (50
m) and washed with 5%citric acid (60 m) and
ST rstired ibetdold selutibn of tdrdbButl Y43 )FB€bongdoxycdriayeyl)-2-

oxoimiGazs NG REPY 1S BN ahes Wga! GhemsdOes, 2anedd) (0.64 o

2 mmB? i9 D‘MF gﬂ?‘ fipRas ﬁ%eﬁ@lzﬁl@ $60% &g%rsdws g I‘hg(3941 er’fdi‘% After 40

m xt ur e of product  of
min Meh ﬁe%l?dp@(r@l)om@pddﬁd armo@cew)omwtyte wag eallQW@@lrto warm

to F{T.(() }\(‘%&% f fe %a@tlcm ?nl %Wc?%t &ﬁﬁ:en'tljag Eﬁidtt %’Q?ﬁ@%‘j

te an concen e produ
partitioned Bé§eeVBtOAE (za.mlx M(H-I)NaterUsTm@ osgamq:) tay@p wagst washed with

satd bl el MG Biedsid Sqpapled e G wedsiiedda o

column chromatography (SiOz; hexanes — 2:3 EtOAc/hexanes) to give the product
(345 mg). '

Step 2:
H3G

o=<:’]

Cbz

COgtBU COgtBU

i HNJ

The product of Step 1 (335 mg, 1 mmol) and 10%Pd/C in MeOH (15 ml) was
stirred under an atmosphere of H; for 18 h. The reaction mixture was filtered and the
filtrate was evaporated to give the product (183 mg).

Step 3:
HaG o HaC
N-_«CO,tBu N-_..COutBu
(0 ¢ o=}
") "

o

To an ice-cold suspension of NaH (60% dispersion, 35 mg, 0.9 mmol) in DMF
(8 ml) was added a solution of the product of Step 2 (173 mg, 0.87 mmol) in DMF (2
ml). After 0.5 h, 1-iodopentane (0.57 ml, 4.3 mmol) was added and the resulting
mixture was stirred at RT for 16 h. The reaction mixture was concentrated then
partitioned between EtOAc (20 ml) and water. The organic layer was washed with



/| 3E 3F 3G Preparations 3H 3M Car boxylic acids 3H 3N
were prepared in analogy to the published procedure
W@ Babkbaised et al., Tetrahedron, 1999, 55, 3949p(T/US}d04/025748
1.COHr 313J Bn 3K .COH 3B73M Preparation 4 "CO H
sat'd Raen, dried gigso,hffiiteestzghd evaporated. The residue was subjected to

coury By A SRR 7R Brd o AR BB To BhTRS product
(205%§Zrahedron: Asymmetry, (1995), 6, 181- 190), crotyl

brom de (2.02 g, 15.0 mmol ), and anhydrous K CO ( . 88

, 13.6 mmol) in anhydrous acetone (20 m) was stirred
&Qp—g't RT for 24 h. The mixture was filtered and

C . i dye ' | y-@drd g

TR S Lo A AT T AR S Mo
stirred forc2daysit €bie reactigpumidttiliedway evaporated andrthe sgsidpayvas taken

up in flﬁj—i%g) %w r\ﬁﬁsfrg% é&éd@%tﬁg%c’dﬂvg tr‘e4gpodmt (2':6&?719).'\/B
By using an analogous procedure to that of Preparation 5A, the following acids

were prepared
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A m xture of the product of Step 1 (480 ng, .74 nmol)

and 10% Pd/C (48 ng) in MeOH (25 m) was stirred under
woRqoi/oatsng for 3.5 h. The m xture was filter edP@mnusS2004/025748

concentrated to give the ti38l e conpound (340 nm,

100%. Ms me 1 (MtH) . Prgparation 54 HC Step : |Cbz

HC.JCOJ tBu oCO tBu Cbz Td a stirred icg;gold

sol utli on of tert-butyl (4S)-3-(benngl=()@"car2bonyl)-2

oxoi i dazol i di ne-4-carboxyl gte (HayastN" et al., J.
Med. [Chem 1989, 32, 289) (0.64 g, 2 fmol) in DVE (8
m ) was added (60% di spgrsion, 84 ng, 2.1 mol)]|
Aften 40 mn Me 0.62 m, 10 nmol) added and tjhe

react{ion m xture was all owed to war gtB~RPHAfter h
the reaction m xture was corncentr at ed d the residue
was partitioned between EtOQAc (20 m) @d wat er. Thie

organi ¢ rayer was washeqg wth.saf"d NaCd , dried
(MySCU), filtered and eﬁ%@‘#&— The resi due was

subj ected to col um chrormsy W (SiO; hexanes -
2: 3 Et CAc/ hexanes) to gi ve)\th product (345 ny). Step
2. HCHC tBu Cbz The pfodiict of Step 1 (335 ny, 1
nmol ) and 10%d/ C in Me 5 mM) was stirred under an

aT orasgsitetion of 14psepylanime (1.68 ¢l 8%3-51113@@)) i GisCN (10anbgvas
added’q gghﬂ@fé.té{/lé%t@rzo\af?ﬁagm%@aqg (1329 V& il iREISICN (20 mi).
After 18 h, Et:0 (100 mi) was added and the suspension was filtered. The filtrate
was evaporated and the residue was taken up in EtOAc, washed with water and sat'd
NaCl, dried (MgSQ,), filtered and evaporated to give a yeliow oil (1.27 g). A mixture
of this product (634 mg, 2.75 mmol) and carbonyldiimidazole (535 mg, 3.30 mmol) in
THF (14 ml) was stirred for 0.75 h. The reaction mixiure was partitioned between
EtOAc (100 ml) and 1N HCI. The organic layer was washed with 1N HCI, sat'd NaCl,
dried (MgSQy), filtered and evaporated to give a yellow oil (131 mg). This oil was
dissolved in THF (3 ml) and 3N NaOH (0.7 ml) was added. After 18 h, the reaction
mixture was acidified with 6N HCI, concentrated, and the residue was subjected to
reverse-phase HPLC (Conditions B) to give the product (46 mg) as a white solid.

Preparation 7
(0]

O~ @
Step 1:
OY\ NBoc O\\]/\NBoc Oﬁ/\NH
HN N N

Q Q

A THF-solution of 1-Boc-piperazin-3-one at 0 °C was treated with NaH (1.5
equiv) and propy! iodide (2 equiv). After stirring the reaction for 18 h at RT, the
reaction was quenched with water, acidified with 1 M HCI, and washed with sat'd
NaHCOs. The organic layer was dried (MgSOy4), concentrated, and purified by column
chromatography (SiOa, gradient 4% to 11% hexanes/i-PrOH) to give the alkylated
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N CtBu To an ice-cold suspension of NaH (60%
di spersion, 35 ng, 0.9 mol) in DM (3 nml) was added a
wa@elosi4sao of t he product of Step 2 (173 ng, O.BCT/DRIN/025748

produffFiaimentghitudé bidud uthlio, TS BERER fellqed Y femgydl of

volatiis ifflab@d glve THE pFRARE b8 SAlKt ure was concentrat ed
then partitioned between Et QAc (20 ml) and water. The

Step @rgani c | ayer was washed withsat'd Nad, dried (MySCU)
filtered and evagorated. The residue was subjected to
O, um chr @ Si Cb; hexanes - 2:3
N, Bt OAefhexangg) to give Iehe product (205 ng). Step 4:
( he produc{ of Step 3 (200 ng, 0.74 nmmol) in 1:4
TFA/ CH ClI m) was stirred for 2 days. The reaction

] e _was, evapar.at t resj |
b aEecth 775 BapRT0 oL eiafuls oy P PORUEA T ey ol
fouowgacw dmbpnﬁmgrxﬁimleag .ia@a#uggouﬁe p%amMunas heatduatgr gg h at 50
reparation .. Lhe follown i ds were prepare r
°C, thepichples 1 BT vl difbtesh it T ep.  scoraBnia el s Regrontilly
washed Wt dvater (4x) and sat'd NaCl (1x), then dried (MgSQ,) and concentrated
under vacuum. The resulting residue was dissolved in CH3CN and treated with
excess CHjsl for 6 h at RT. After concentrating the reaction in vacuo, the product was
obtained as a yellow foam that was used directly.
Preparation 8

o o)
ProN N)LN’\\N@
)/ I@
0 0
HOJ\O\JH HOJUBOC

(R)-Nipecotic acid (1.05 g, 8.1 mmol) was dissolved in THF (20 ml) and H,O
(20 ml). (Boc)20 (2.48g, 11.4mmol) and NaHCOs (0.96 g, 11.4 mmol) was added.
The mixture was stirred at RT overnight. The mixture was diluted with HxO and ether.
The aqueous layer was adjusted to pH=2 with concentrated HC! and extracted with
CH.Cl,. The organic layers were combined, dried (Na2SO4), and concentrated to give
N-Boc-(R)-nipecotic acid (1.8 g, 97%). LCMS (Conditions A) tg = 3.26 min, 230
(M+H).

Step 2:
O O

HO/LKO\IBOC - \:)\N NBoc

To a solution of the product of Step 1 (1.8 g, 7.9 mmol} and dipropylamine
(10.9 ml, 78.6 mmol) in DMF (8 ml) were added PyBOP (5.32 g, 10.2 mmol) and
DIEA (4.12 ml, 23.6 mmol). The mixture was stirred at RT overnight. It was diluted
with EtOAC and hexane. After the mixture was washed with H.O, the organic layer

Step 1:




'5

5K Preparation 6 COH T To a solution of -propylam ne
( .68 M, 20.5 mol) in CHCN (10 mM) was added a
W@ eloaniasm et hyl 2- (brormrret hyl)acryl ate (1.32 BCT/6SB04/025748

was drlqu)vpﬁglaggéﬁ@ﬁg( rag@ﬁ t‘ﬁ{ %ﬁ‘udx% eggﬁ%r %gﬂ’ﬁﬁe@gged

chroma%@%gh9t(81b9@@°/i; movx@mmewgtvanae pupdiict (Bt19g, 89%). 'H
wat er and sat' ried filtere

N (40045 GOCK0 41041, 3 83805 00(m, 24 Fgy 2 S G oo & K 1.80-

150 o B 851510 20 70 T P T3, 7 2o OV

(Cond.ﬁ@«fs ﬁ% t.{lﬂ%d Riin Qsﬁ(E +HYhe reaction mxture Was
partitioned between Et OAC (100 ni) and HCI. The

StegSorganlc | ayer vvas washed with HCl, sat'd NaCl, dried
ﬁih!—:*;)%&?ct%?%t & 2Rk g&&%&mwwwﬂdmwm reidie ﬂm)Boc

249 and 3N l\e\hﬁ}(e
group, then varsveatidicio. Pmpaeathu 8tbryeeasggu@ﬁ)b eRIEaHEr reparation 7,
Ste 2aC| dified with 6N HCl, concentrated, and the residue

P <was subjected to reverse-phase HPLC (Conditions B) to

gi ve the product (46 ite solid. Preparation
7 Step A THF-sol uti onnp af?O'l{\‘gperam n-3-one at 0 C

was treated with NaH ( Se%w) and propyl iodide (2
equiv). After stirring t ﬁﬁ&l@)nfor h at RT, the
reacti on was quench vvatgr/ cacidified with 1 M
HCl, and washed with sat'"d NaHCO!. The organic |ayer

Step 1was dried (MSO, concentrat ed, and purified by colum

[t ography _gradi ent a0 % hexanes/ i - Pr OH)
HO give t her tedproducrt> tment of this

B o fﬁeéﬁié b o SIRESJZO My sytirate) were
added Eéggb&t%@%'a@)mm%olaﬂsﬁ &f BYF-hldroset Bdwopyredlidimeat RT. After
10 min, allyl bromide (2.0 equnv) was added and stirring continued for 18 h. The
reaction was diluted with EtOAc, filtered, and acidified with 1 M HCl. The organic
layer was washed with sat'd aq NaHCO; (2x) and sat'd NacCl (1x), then dried (MgSOx)
and concentrated. The residue was subjected to column chromatography (SiOz, 2%
to 4% i-PrOH/hexanes) to give the alkylated intermediate. Pd(OH). was added to a
solution of this intermediate in MeOH, and the suspension was stirred under Hy for 18
h. The catalyst was removed by filtration and the filtrate was concentrated. The
residue was treated with 20% TFA/CHsCl, at RT for 2h, then evaporated in vacuo to
give the product as a salt (100%).

Step 2:
O

NH N)LN/\\ e
Pro—<\/, N
PrO I/ |

The product of Step 1 was converted to Preparation 9 by essentially the same
procedure set forth in Preparation 7, Step 2.



fol |l owed by carbonyl diimdazole (1.2 equiv). The
reaction was heated for 18 h at 50 C, then cooled to
WORT00aM0045d0 | ut ed with Et OAc. The organi c | ayer MeBUS2004/025748
sequentially washed with water (4x) and sat'd NaCl
(1x), then dried (NgSCEEQéﬁﬂﬁbi%' ntrated under
vacuum The resulting residue was dissolved in CH3CN
and treated with excess t&' 6 h at RT. After
concentrating the reactiop+n vacuo, the product was
obt ai ned as a yell ow foami hat was used directly.
Preparation 8 0 0 Step :/( ?) - Ni pecotic acid (1.05 g,
Step B 1 mmol ) was dissolved in THF (20 mi) and H O (20
H m). (BoC)O (2.48g, 4. 4mmol) and NaHCO (0.96 g .4
N was added. TheMitCefe was stirred at RT
over ni ght—The~m xtu was diluted with H O and et her.
_The aqueous | ayer _adjusted to pH=2 with
concentrated HCl afid extracted wwth CH Cl . The

5 OT & @i iBe lcakPsGunGH 6f 8BYDR(BIU, Addiamdpyiygluiénaie amsich was
concentrat ed tobgl ve [ V- Boc-(g/ ?}:- ni g.eﬁotl c acid q(%ﬁ}—&
propaged trom eihyERIS)¢ ChREteRcathony -2 -Jiglyipirodidamatp; fEzquerra
2. t H . . - ,
ot al, 3¢ QR Gl ISR SRRT, 4 g R BRI PRI i (025 m
mmolDFag/dioys WbiFe(deBdVﬁ%@dlﬂE blagb(69% tisperaen) £16mY, 6 mmol).

, . . | ' ' t
ator 5T ko il U2 oS3 MR PRI . The
10 reactioiﬂ‘iﬁ heikturd evasl qa{jenoﬁevﬂamitha@@ﬂa@l,ténd-bﬁrambd wittgBOc(x2). The
ayerwas, qri ed over a concentgr . LN r €. .
combigd Qrlanig YT PN St & Blkging oG BoS Srftered and
evapcférto@(?)ictbw@\’)’@‘fél?CI rﬂe%)gé.lt\gg ﬁ(rtrinﬁugr(ﬁb@ §}3§§3 ?"%&'c)g"{%rgn&'f’ﬁ fWEolved in
THF (20 98l) 2nd@ NriJa@HHp, mh veas addrr. ( Aftep2£ph, thegeqationgnigure was

s B3y At g B i ot i v

15  were dried (MgSQ,), filtered and evaporated. Preparative HPLC (Conditions B) gave

the product (215 mg) as an ail.

Preparatioh 108
\

N._-COzH
7
20 In analogy to Preparation 10A, Preparation 10B was obtained.
Preparation 11
H Me
&\‘\COZH <Nj“\cozl-!
PrO: pr(j:
Step 1:
Chz
N~ COzMe F\l;bzz\\COgMe N-_.~COoMe
Jo— (Q — U
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The product of Step 2 was subjected to :4 TFA/ CH2Cl 2
to renove the Boc group, then converted to Preparation
wa@2dpg/oessent i al | y the procedure of Preparati onP@T/USL0@p025748

A eSr N Bengleny bt oxtnrelng eathiketonas dreated with
NaH/%ﬁW?ﬁk% bﬁyl'BfoFxﬁdé‘ Wre%%itﬂlb‘ |Hférﬁfed|a#§ in MeOH was stirred under 50

ydr oxy- 1- Boc-pyrrol idi ne a
psi Hainl the presenaeo{ 20% %@ﬁv@w))a/oadmmmé d:amiyitlcsAcOH n@fter filtration

conti nu t| n was diluted with Et OAc
and eygp?r&ngﬁqhéﬁaog%(ﬁWEﬁ étgt € 1 MHQ. The organi c
Ste Qayer was washed with sat'd ag NaHCO3 (2x) and sat'd
t hen

[ % and concentrated, The
" Bamix emghgm%a 0 S o LA MR IO GINGORG B 20%
Pd(Olﬁ%{é%W DH W %‘é Uﬁéér 5@ gll 2e hREr 20y 2R T%the reaction

erne was a to a solution of this
mixtuientves fitielieat, e:onnemmmad Hhea dlﬁ%olseri fred st thesaquenaa layer was

washdll 4ty 0t st Vo WHE NI 0 HEE Sl Wi Ao (3,
the oryariatiggermivad drieti(igS AL £id edndehtfated ZThe résitdue was treated with
o NGBS 6 4 EERE o A B o v
HCI/dfb&BMér%%Mur%r WA ERIrh&Bd QquCFE@E”hhé'tigé! F())hﬁ‘@mé HRr

procedure set forth in Preparation 7

conceptraiechisr give dhe poadugbrpixire that was used diseety.d sol uti on
of ethyl 2(S)-4,4-dial Ipyérpé/réﬂghqtzarrate whi ch was

prepared from et hyl
2(S)-1-(tert-butoxycarbony)-4, 4-diallylpyrogl utanmat e,
(Ezquerra et al., J. Ogo , (1994), 59, 4327; 1.2
g, 3.6 nmmol) and nethyl 1 od ?I\le 0.25 m, 4

i"

0 O
0, — L
oo NH\O

To a stirred, ice-cold solution of n-butylamine (3.29 g, 45 mmol) in MeOH (20
ml) was added an ice-cold solution of methyl coumalate (3.08 g, 20 mmol) in MeOH
(25 ml) dropwise. After 18 h the reaction mixture was concentrated and the residue
was subjected to column chromatography (SiOg; 0%-1.5% MeOH/CHCly) to give the
product (2.3 g).

Step 2:

A mixture of the product of Step 1 (1.34 g, 6.4 mmol) and PtO, (134 mg) in
MeOH (100 ml) was stirred under 50 psi H, for 24 h. Additional PtO, (400 mg) was
added and the reaction mixture was stirred under 50 psi Hg for 6 h. The reaction
mixture was filtered and the filtrate was concentrated. Column chromatography of the
residue (SiOz; 0%-2% MeOH/CH.Cl,) gave methyl 1-butyl-6-oxopiperidine-3-
carboxylate (820 mg). A mixture of methyl 1-butyl-6-oxopiperidine-3-carboxylate (800
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nmmol ) in anhydrous THF (18 m ) was added NaH (60%
di spersion; 216 ng, 6 nmol). After 0.5 h, the reaction
worRoosors4mas al l owed to warmto RT and stirredP€DUSH04025748

. o F3FrSad IR SRy RRE ) Besi o SRr 8, e

reactKW? hﬁ)dﬂ?é%@ aidifled Alithdt N\l@\{@l arfll &2 didl 9 ELJ (37160 ml). the
d evaporated to give the rret%l at ed product

comblaedemgmc Iayﬁfsyveimwaﬁ@ddw%éa &dNadGl, dwd(uez », aher)esi and

ovapolptf 15 o e prHie P o eyt iBOLF RISk Brfgation.

Et O (x3). The conbi ne@repayation iBayers were dried
(MySO ), filtered and evaporated. Preparative HPLC
(Conditions B) gave the pripduct (215 ng) as an oil.
Preparation 10B n anal og Preparation 10A
Preparation 10B was obt aj Preparation H WCO H
NyCO H Pro Pro Step : -
Prd(2S, 4S) - N-benzyl oxycagdearn AL hydr oxyprol i ne net hyl
ester was treated wth NaH DMoand al |yl brom de. The
Step Iresulting intermediate in MeOH was stirred under 50
psi Hinfthe presence of 20% PdfCOH) 2/ car bon and
catal yti cCOH After filtrati nd evaporation the
obt ai ned. Step 2: xture of the product
of Step , @ e6us—HGHO, nd 20% Pd(CH) /Cin
' 8H 20 h at RT,
the reaction @ xture was filtered, concentrated, then

Fo5 M, 1B-chilhidure OF EsPBHERS-di¥6F5piE Y lalanine (20.00 g,
66.4 mmol) in MeOH (50 ml) and toluene (250 ml) was added (trimethylsilyl)diazo-
methane (53 mi, 106 mmol, 2.0 M in hexane) in portions. After the addition, the
reaction was stirred for about 0.5 h, quenched with glacial AcOH (1 ml) and
concentrated in vacuo. The residue was used directly in the next step. The residue
was dissolved in anhydrous THF (200 ml), cooled to 0 °C, and LiAlH, (2.52 g, 66.4
mmol) was added in portions. After the addition, the reaction was allowed to stir at 0
°C for 20 min then quenched with of 15% ag. NaOH (2.0 ml) and H20 (8.0 mi). The
resulting slurry was filtered, the residue washed with THF, and the combined filtrate

and washings were concentrated in vacuo to give the product as a white solid (17.65
g, 93%). "H NMR (CDCly) § 6.73 (m, 2H), 6.62 (m, 1H), 4.75 (s, br, 1H), 3.80 (s, br,
1H), 3.61 (m, 1H), 3.52 (m, 1H), 2.80 (m, 2H), 1.37 (s, 9H). MS m/e 288 (M+H)".

Step 2:
F F

F F

BocHN” ~-°H BooHN” Ny
o

A flask charged with the product of Step 1 (3.00 g, 10.5 mmol), EtOAc (150 m)
and IBX (8.78 g, 31.4 mmol) was heated to 95 °C and stirred for 3.5 h. The reaction
mixture was allowed to cool to RT, filtered and concentrated in vacuo to provide the
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washed with Et O (2x), and basified wwth NaHCO . After
extracting with CH C (3x), the organic |ayer was
walriosai4sMgSO4) , and concentrated. The resi due MBUS2004/025748
treated with 3 M NaOH THF #ér h at RT. After
produatasiinhite replit {8 98eg,ct0094). n HNMB (@Dm3)48 199Qs] dHY)@BS, (m, 3H),

t he cte and { he organic

5.0 (raylél). At THL &t 4 Brgh 0. $RE (310e 1.3 (e GHB. ¢ nat
was used directly. Prep@égé,l gan]@ O Step o To a
stirred, ice-cold sol ufl 5 tylamne (3.29 g, 45
nrnol) in MeOH (20 mM) was added an ice-cold sol ution
of nmethyl coumalate (3.08 g, nmmol) in MeOH (25 nl)
dropwi se. After 18 h the re n mxture was

concentrated and the residde vvastubj ected to colum
chromat ography (Si O ; @¥nN~ dMMOH/CH C ) to give the
r oduct (2 3 0). Step 2: A nmxture of the product of

.34 g, 6.4 mol) and PtO (134 ng) in MeOH
m) was stirred under 30 psi H for 24 h.
ponal PtO (400 ng) wa ded and the reaction
was stirred under i Hfor 6 h. The

fon nm xture was filter?)gde nd the filtrate was

BocHNCoycent rat ed. Col uhigl-dgNonEt ogr aphy of the residue
(SPO ; 0% 2% MeOH CH Cl ) @ave net hyl

#%%Wﬁ%@%&tﬁégé@p W Hi1ase PP 450 remphiaxgs added to a
solutidnB&088;- |(l|‘)e%5at &ro ﬂgngﬁﬁﬂ r%g%gﬁ) g‘a?: C%:Iﬁ E‘n%ﬂ ﬁﬂgeg)%éo ml) and

was st i
toluengd280 mipat @i’ ChAHer 6aminsattR BcAe@HAvas altiedtg auench e excess

. ' roanj [ re washed w t at' d
ety RRGRRGARE" 8t g PP R ET0as Gottariaigh yiger vacuum
to glvatltne mewue*stef WQuam)tatlmyle%@asg)i A FSHdidxankeh @60 mi, 600
mmol) Was a é to a somt%%aé a}'\e met}uyl ester (42.3 g) in 20% MeOH/CH,.Cl,
(130 ml) at 0 °C, and the reaction was stirred for 4 h at RT. The reaction was
concentrated under vacuum to give the product HCI salt (33.4 g, quantitative). LCMS
(Conditions A): tg = 2.62 min; 431 (2M+H)*, 216 (M+H)*

Step 2:

F
F
HCI-HN Me BrgN” 50”

NaHCOs (55.9 g, 665 mmol) and BnBr (68.2 g, 399 mmol) were added to a
solution of the product of Step 1 (33.4 g, 133 mmol) in THF (600 ml) and DMSO (150
ml) at RT. The reaction mixture was stirred for 24 h at 70 °C, then cooled to RT and

(108:
Ad

diluted with water (400 ml). After stirring for 1 h at RT, the layers were separated and
the aqueous layer extracted with EtOAc (3x). The combined organic layers were
washed (NaHCOg), dried (MgSO,) and concentrated, and the residue
chromatographed (SiO2, 0% to 30% EtOAc/Hexanes) to give the intermediate N,N-
dibenzylated methyl ester (39.4 g, 75%). LCMS (Conditions A) tg =5.90 min; 396
(M+H)*.
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BocHN BocHN To a stirred, ice-cold m xture of
(S)-Boc- 3, 5-di fl uorophenyl al anine (20.00 g, 10 66.4
WO 1450 I\/EOH (50 mM) and toI uene (250 rr1) waBCHdslmd4/02574s

I ) di h
HAEGES B 17 LiBB RS ARERH 93 sClitian Se ropl Sster (45.0
114 miné@§ i WHFW@@O%I et oJ. AfteriRg dBit i wad \é@ggﬂ%@deeﬂeacnon

gl aci al AcOH and concentrated in v
mixtureaxas Glreg at e@r i i, dben auenched widwwatardp mixhb% NaOH (10

mi) anrdeér} ggalttlmél %h%éﬁ dxﬁiﬂ(?@ggﬁfg&@%é@gﬁg%& $he, suspension,
the miatide dvamﬂltmetu and theéfiltrate Chﬂcem:hmdo‘ﬁhe tréﬁ:lt’r@@ﬁésmie was
chromifaraphd ioic S E e Hlexater) & gusonprodurn ¢34.8 g,

71%). 'L@\WSt(O&mﬁlstrA() 14as4 153 i, 888 MWEHyesi due washed with

F, and the conbined filtrate and washi ngs were
_t_GQ_Q:oncentrat ed in vacuo to give the product as a white
solid (17.65 93% HNI\/Ré 673 m 2H), 6.62
9—;4 43, "7'5 ¢/ menol) inHyH2 lzé((bo(fﬁl) erxtt)oasomon of

oxa'v'c‘nz"?a"%%%azw 3_" Al g hR ﬁ%@ﬁﬁ&sﬁ%ﬁ?é@ﬁe&% ha
solutioprafdbetprofiudtafStep (23(1000 g, 272 mmotpin) CHECRAGO (ilp ng ddded.
The reffipn iy Waslstriot foc Sam #6578 5 it By adalion aicrea

(18.8 b 1080hmidl). Fhe fdactien asixune waenaRidd ﬁi@h BPRY2HED é.é?enched
provi de theproduct as white solid (2.98 g 100%) .

with wg'@[)d' § agueoys layer was)exteacisd with @H?C|25 apg t(\encom:ned organic
layers raéﬁgrﬁa Ix'é;?}atﬁ zéﬁﬁrfkl %rng%&%néd&Méﬁb%%nﬁWenﬁﬁed to
give th@rpradubtydm 33/gdi>ﬂneorm“tdaayeld)2 lQ NWRea0ddHz G Dd1;) 5188 9.72 (s,
1H), 7587245, 16%5%'3-861 (m, 3H), 3.82 (d, J = 13.6 Hz, 2H), 3.68 (d, J =
14 Hz, 2H), 3.51 (m, 1 H), 3.10 (m, 1 H), 2.86 (m, 1H).

Preparation 15

O
BngN\:/“\H
h

Step 1:
H2N\;/\OH Bn2N\-_/\OH

R

L-Leucinol (5.27 g, 45.0 mmol) was added to a stirred solution of potassium
carbonate (17.76 g, 128.5 mmol) in water (25 ml) at RT and the mixture was heated
to 65 °C. A solution of'benzyl bromide (15.44 g, 90.27 mmol) in EtOH (12 ml) was
added and the mixture was stirred at 65 °C for 1 h. The mixture was diluted with
CH.Cl> (50 ml) and water (25 ml), the aqueous layer was extracted with CHxCl (50
ml) and the combined organic layers were dried (MgSQ,), concentrated, and purified
by column chromatography (SiO,, gradient EtOAc/Hexanes 0-8%) to give the product
(12.63 g, 94%). MS m/e 298 (M+H)".
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sol ution of Boc-(l>3,5-difluorophenyl al ani ne (40 g,
133 mmol ) in MeOH (50 mM) and toluene (250 M) at 0 C
WQ@RM0sH016@® nin at RT, AcOH was added to quench PEEUS2004/025748
g_xcess trinmethylsilyl di azodet hane, and the reaction
Step 2 xt ure was concentrated under vacuumto gi ve the
MR Prodiidt ¥ Sté%thaé boRldri 1 BethlldRyde BY esdedfiall the
HCI / di oxane 0 mmol ) was added to a solufio
procedﬂret oferaﬁgmoreéﬂeSte(m& andyyap wsedodivastyy cH € (130
m) at 0 C, and the reafL b O BRS tirred for 4 h at
RT. The reaction was ¢ under vacuumto give
the product HCl salt (33.4 Qquantitative). LCVB
(Conditions A: t = 2.62F0% NgJu\zl—Bl (2MtH) , 216 (MH)
Step 2: HCI-H Bn N NaHCO > 9 g 665 nmol ) and BnBr
(68.2 g, 399 mmol) were added to a solution of the
Step Product of Step 1 (33.4 g, 133 mmol) in THF (600 )
d DVSO (150 M) at RT. The reaction m xture was
BocHNstTomed for P& a1 70 C then cooled to RT and dil uted
A th wHERr “m). After stirring for 1 h at RT the
| ayers were par at ed and the aqueous | ayer extracted
with Et OAc (3%).. The co ed. or ani | ayers were
TR R bR P AT eS| P SRRl (400
15.5 rhﬁfg&r ViR, ‘(’RB ﬁﬂ?&ﬁ@ ﬁﬂpﬂéﬂnr( &b%@(%(i@nﬁp%s stirred at RT for 16
/ Hexanes) Y e intermedi ate
h. The mixturewas dlhééd Nﬁ%hﬁ}l‘lz@kt(éﬁ noi3and washesbyith pgysous NH,OH (30

. DB ARy hoAl iy BRI py L Koo

layer wa5 ddied,(My80)) damd ddticepfatedito) gise tide Grodhiat ¢2. 7Br93 100%). MS

jfiop was conpl eted, the reaction m xture was
m/e@g?M%ﬁ -at RT for 5 h, then quenched with water (5
Step 7 o), 15% NaC]—| (10 M) and an additional amount of

vvater (7 . After wg}rously stirring the

stk er@dtm of Step tiwasdibepgdalgd inanadogaiedtheryoeedyiegfe

Prop TR SHEE. THE IBY B4R S oo procu

aldehygieyin aMOgytmltlm pKogédaragof Hfémram;(smpoﬁtl ons A) t
= 4.53 mn; 368 (MtH)\ Step 3

Example 1 Ie
Step 1:
F
F
OHC N o
N _OH Boc

RO

In analogy to the literature procedure (Pettit et al. Synthesis (1996), 719-725),
NEts (2.0 ml, 14.44 mmol) was added to a solution of Preparation 1 (3.31 g, 11.16
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DVMSO (4.45 m, 62.7 mmol) in CHC (10 m) was added
to a solution of oxalylchloride (2.70 i, 3 .3 mol)
WO pooSHoi4sko (60 m ) at -78 C. After min, a sol ut PONUSI004/025748
the product of Step 2 (10.07g, 27.2 mmol) in CH C (40
mmol)ﬂn)Clvlg@lg 446 ml) aTa el éallowieshbyridsapwise additsni Gfr&mbB‘QJTf @00 M in

[ b f. Dl
Ch:Clon2 Brmi. 12 Fimoif AR M 806 fhVLiaw ralylioh was Gpated to -78
°C, arld’a sblMBn%ml(:taﬁobmbkybam h)- DTbmnﬁgu(@m,@g! B4 Waol) in
extracted wth , and the conbi ned organic |ayers

CHzClme(éh@léiwa@@doaebﬂh@f@aqmomwa%ﬁvrﬁ@q forgt het ?%@oZ)h ab8C and 1

h at 25 QQI’ E]H vﬁfﬁ\@%rﬁbﬁg\’m R/Feé%c@? ngll) (Déﬂ8§§'}&ﬁ EJPfie?}g?H' 8! o5 ml).

After ﬂocﬂlﬁg'&hétso(mnonlta - °2CH aﬁ;bhﬁtlcﬁilof( ik O3(39% iBwaker, @5 rl)= MeOH

(50 mé wap %&q %%h gwgihé hqte terpp%@ggrgrpemg@g& gﬂ;@@ ED "After
stlrnnéfdf%()?hﬂ@ bt £82°87 s vé‘léﬂfés'W@b)reWeﬂ%%cb@ éh&ihé é@@eous

sol ution of potassium carbonate (17.7

residuerwap extragted wﬁr) ERO 63x)hipd (Naa®Gd @n@l Qm@eﬁarat%hum@er

reduc%gg%sﬁlﬁe‘? %@‘c%?gﬂfﬂf Qﬁ%&i(&@% gg]cg\?%ﬁéﬁoecﬁ%?& &§ g)gwég—ﬁo%

EtOA(f/heXér%%g@‘avé tke fp@cbdlict 3. OE@ 6111%} albﬂgwﬁfh fidoveast imitle (1 98 g,
aqueous | ayer wa

6.66 f@mpl)ad‘ﬁ @IM%(MOMHCI C@%S 9 G- 8§r(ﬂ\ tQh“é) &wbimed Hk gk ﬁm 1H),
4.33 (Lnaﬁe)-lj 3:{%{ chr O@S%%g‘r?& ((%C%Pﬁ eg]grbg? ggt(nkgw%—%é gggsH J=
12.8 mz)ﬁwat(gn 0 W, 188 (pr dcki5 1 T6.A03 H), 19495, D, 0123 8B H, /=
6.8 HE29 (eh el B S Een LS (Condtighs A= 3 in, 407 (et

441 (W@p@[)atggm MBocHeb. 3, and was used directly.

Prepar ation o Step

F
N HOLC gIOC
YN OH Boc OH

To a solution of the product of Step 1 (3.91 g, 7.89 mmol) in THF (45 ml) and
water (11 mi) at 0 °C was added HxO; (30% in water, 3.9 ml), followed by an aqueous
solution of LIOH (378 mg, 15.78 mmol in 24 ml water, sonicated to completely
dissolve LiOH). After 18 h at 0 °C, the reaction was quenched with saturated aqueous
NazSO03 and stirred at 23 °C for 2 h. After removal of all volatiles, the residue was
diluted with NaHCOg, extracted with CHoCl, (3x), acidified to pH 2 (1 N HCI), salted
out with NaCl (s) and extracted with Et,O (3x). The combined organic layers were
washed with water (1x) and brine (1x), dried (Na;SQ,4) and concentrated in vacuo to
yield the product (2.24 g, 5.80 mmol, 74%); 'H NMR (400 MHz, CDCls) & 6.71 (m, 2
H), 6.57 (m, 1 H), 4.09 (m, 1 H), 3.90 (m, 1 H), 3.49 (m, 1 H), 3.10-3.23 (m, 2 H), 2.86
(m, 1 H), 2.64 (m, 1 H), 1.47-2.00 (m, 4 H), 1.48 (s, 9 H); LCMS (Conditions A): tg =
3.93 min, 386 (M+H)", 330 (M-Bu+H)*, 286 (M-Boc+H)*.
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A m xture of
(S)-2-t-butoxycarbonyl am no- 3-cycl ohexyl - 1- pr opanol
W@ 2008014540 15.5 nmmol ) in CH C (10 m) and 4N HEUT/UR2004/025748
di oxane (10 m) was stirred8at RT for h. The m xture
Step3inas diluted with CH G (40 nl) and washed with aqueous
gNH4 H (30 m). The aqueogs |ayer was extracted wth CH
G (40 M) and the conbiged organic |ayer was dried
I\/gSOf‘ and concentr at ed gi ve the product (2.78 g,
S The product of Step 1

F me 158 (MHE hep
HO i nzyTHr‘e‘d—l—rT’ana]I#‘ﬁ e procedure of
2 grésd on 15, Step €’ di b erj;| ated product was

converted to the product al dehyde in analogy to the
Pf @ aestiurt®nodf tﬁewadmhcﬂrﬁtepﬂ €23 g, SH8nmimeol)LindPMBo(20hml) at

78 2GRk AR AR Tl STEM 25 REI Ry BanBlprgmice 10
ul, 6. SWnMd Q’F'\et@aé‘tl&wvﬁb 'v&éﬂnﬁd I epacavepngh. (TheNolftiles were
(46 m) at C followed b){_hro pwW se

removsddntvasuomnostbese’srdt(e was faken aplirowaier-BL@) | erasiueous layer
was e_ﬁ%&%d i #&Egog@ﬁg tal(aén o& ¥ PH 9 W%I},%(tr%?ecﬁ%h SR (3x),
and thltsl—c(dmeli)med rgaayic daymm were Iﬂmdo(l\/lgﬁdh)(a%d%om;enir&té’d under
4%5 %H %l %h? s .added. The reaction o
reducégrgf Hrg-drurificglign of tesigue ﬁphm'@a&&ﬂaﬂhﬂfﬂo‘aﬂ 02550%

EtOA@?@QS‘%t@HW‘%‘#&?H? g‘%@ S r?ég] kg g%ﬁgﬁ F@?@ mg, 0.97

mmol)-ardl e prodatifei16rmef 22%92) (I-BDIMIRMO@W; QIBClgl, rompliealdd by the

presericgof ALAR) Qv 2D (58 L. HThiy Fbrb 68 (7 B i 6280 €, 1 H)

4. 5o-4téns(m 0b ¢4)l BHDH-2BBN, eunW 933'31713 8@%:% mné dﬁs ﬁ(@o%ﬂ) 2.82

resi due was extract éd

(m, 1 Bh .60 (weith)ad &6- a@@dm,rbblm,cbéwp? ééiﬂm é HPdr(BfB (mad ik 1.40

) R

Step4ni th recovered imde (1.98 g, 6.66 mml). H NVR (400
MHz, CDCl ) d 6.83 (m 2 H), p51(m 1 H, 457 (m 1

N %
EZS\/(B:C CbzHN Boe

NEt; (155 pl, 1.12 mmol) and DPPA (145 pl, 0.67 mmol) were added to the
product of Step 3 (265 mg, 0.56 mmol) in toluene (3 ml) at 23 °C. After 3 h at 95 °C,
BnOH (240 pl, 2.24 mmol) was added, followed by stirring at 80 °C for 18 h. After
removing the volatiles in vacuo, the residue was purified by chromatography (SiOs,
5—10% EtOAc/hexanes) and normal-phase HPLC (1—10% iPrOH/ hexanes) to give
the product (103 mg, 32%). 'H NMR (400 MHz, CDCls) § 7.17-7.30 (m, 10 H), 6.57-
6.70 (m, 3 H), 5.30 (m, 1 NH), 4.85-5.05 (m, 2 H), 4.40-4.56 (m, 2 H), 4.05 (m, 1 H),
3.65-3.95 (m, 2 H), 3.00-3.60 (m, 3 H), 2.40-2.60 (m, 1 H), 2.05 (m, 1 H), 1.55-1.95
(m, 3 H), 1.41 (s, 9 H); LCMS (Conditions A): tr = 5.18 min, 581 (M+H)*, 525 (M-
Bu+H)*, 481 (M-Boc+H)*.




10

15

20

25

4.33 (m 1 H, 3.94-4.15 (m 3 H, 3.80 (m 1 H,
3.23-3.39 (m 4 H, 2.99 (t, 1 H J =12.8 Hz) .98 (m
1.48 (s, BCHYS2004/025748

Wa 20650146407 (m 1 H), 1.76 (m 3 H),
0.73 (d, 3 HJ = 6.8 Hz), 8929 (d, 3 H J = 6.8 Hz):
n. 497 (MeH) . 441

Step 9:CM5 (Conditions A): t = 4.65 mn,

F (MBu+H) , 397 (M Boc¥H) . N OH Boc To a sol ution of
3.91 g, 7.89 mml) in THF (45
t 0 Cwas added H O (30% i n

t he product of Step
) and ZO water (

F .9 m), folF aqueous sol ution of
8 ng, 15.78 m water, sonicated to

gsBal y di ssol ve L|f)-|). pi\fC@r 18 h at 0 C, the
gSMuBH fe pk@du‘d%ﬁsw h (4 @otmgt £ gmbmns\néauﬁ@ml) was

stirre C for h. After renoval
hydrogenaied lozsr 20ePdE3HIIC (4R eng)iatut atn @f Ha n@mme for 18 h. The

mixturé)éyejsaf @%%F%@ECQ% %ﬂ#{&@gﬁ@&b& rEQ Lﬁg Ctt? é(ff} WE% p[ﬂduct
(61 m@& {60%) whith waﬁ‘useddvnbmlanMérmlfgaMm & thesihext siép.h

water (1x) and brine (1x), dried (Na SO ) and
Step & oncentrated in vacuo to yield the product (2.24 g,

St EDOTPésm Zét%n *34?%(&0134Wmdﬁ§%admg) tad Jao(déti @solutlon
o et S0b ol T1¢6TuptvbEs
of the pmdmm)f Step 5(:(19 rag, 28mmz>! M) 50Q p$ef THF/CHsEN/D 4?—c2n1 VIVIV),

follow%@gg,f@ §<§Hﬁgn g? Hagtéi?g)r@ ég éﬁh%’_zﬂ,\]}hﬁﬁ and gcpolution of
Prepa AY{O%[ 634 %uc?% flfl"gtl-g"gdg ng"gﬁ%/)%gp%tﬁl) $haking

the reaé’udﬂ\'ﬁr (180(1 i 23 aC, P%3rivamies d&in KBSy 0%0 Jahoil atp4.36 mmol/g
12.75 mol ), fol lowed b benzyl bromide (810 m, 6.81

loadinghanyl PSFNEQ eesin (5% Mg W@éat 1 4729nplg\erding) was added.

tter § BRI atRlidhd, FARYSuloR WASHRarsRil the Ak GRLAE WiFSTHF (2t
ml), arﬁXEHeﬁW?laﬂlew rtéﬁ"ogtéd Onﬁéx)/acwlnuﬁ'hed)rbdunqgkw& {épndtétdbd using
r
20% TRy S (4 T o A 2'S ipweshiBe FRmPava Pt yrifes tinder
vacuufrﬁ q*ﬁ%%sﬁftﬁé%é?ge (\5% %)kgg%‘éool% P HEFMASHLE60 ) for 30 min at

romat ogr a 0%
23 °C, then concentrated under vacuum to give the product (7.7 mg, 17 umol, 60%).

'H NMR (400 MHz, CDs0D) § 6.70-6.84 (m, 3 H), 3.99 (m, 1 H), 3.81-3.88 (m, 1 H),
3.60-3.68 (m, 2 H), 3.48 (m, 1 H), 3.43 (m, 1 H), 3.03-3.15 (m, 2 H), 2.79 (m, 1 H),
2.38-2.66 (m, 2 H), 1.90-2.08 (m, 5 H), 1.15-1.44 (m, 7 H), 0.87 (m, 3 H, J=7.6 Hz),
LCMS (Conditions A) g = 3.42 min (isomer 1) and tg = 3.63 min (isomer 2), 424
(M+H), 406 (M-H2O-+H).

By essentially the same procedure set forth in Example 1, substituting
Preparations 2Q and 4, Examples 1B and 1C were prepared.
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Et OAc/ hexanes cont ai ni ng 1% AcOH) gave recovered
starting material (372 ng, 0.97 mol) and the product

W@ 86/0n540 2299 ; H NVR (400 MHz, CDCl , conpl i cBCBUSIDY4/025748
t he presence of rotaner @48.0-9.0 (bs, 1 H, 7.21
(m5H),6.68(m2H),—5§E£€-4§1H) 4.50-4.64 (m
2 H, 3.60-3.83 (ng 1 H, 3.37-3.60 (m 24,
3.07-3.24 (m 2 H), 82 (m 1 H), 2.60 (
1.96-2.08 (m 1H), §-1.96 (m 2 H), 1.
1.40 (m 9 H); ogMB 498 (MNa) , 420 (MJBu+h)
(M Boc+H) . Stép 4 FlHopcoar N CBan% ob
(155 nig ) nﬁDPPA( G wer e
added to thelproductOrpf 'Step 3 (2 1) in
tol uene (3 m) at 23 C. After 3 hy/at 95 C Bn(]—| (240

m, 2. 24 ) was added, followed by stirring at 80 C

for 18 h. r renmoving the vol a in vacuo, t he

resi due was rified by chromatogr y (SSO, 5 "10%
1 - ' $581thC1 Hy; 21 924hPi B 4.3 1
1 SR S0TE) 0 P08, SRR 4P B 330

H), 3.9044 ooqm:l 1 H)d3:8013.83. (ma 1, wa (@, 57,8, 54)-3(@6) (m m)H) 3.44 (m,

1 1. 33Tt ity 9 2o BB 14 41t €1 ag0mSr T s,
(Condhibnsayﬁrﬂq 23058 friih; 458 M+8l) Ofsdmer 2: HOMS.(Bonditdns (AR t3= 3.74

(s, 9 H; LCVM5 (Conditions A): t 5.18 mn, 581
min; 4RuM+H). 525 (MBu+ H) , 481 (M Boc+H) .N BOC Boc A

solution of the product _of Step 4 (100 ng, 172 mmol)
in MMOH (4 M) was hydrgééwﬁ%&?over 20% Pd(OH) /C (40
ng) at 1 atmof H pressure forRh. The m xture was
filtered and concentrated unde educed pressure to

yield the product (61 ngy, 1009 ifch was used wit hout
further purlflcatlonmtm:n p. Step 6:

L
o~ WL,

2

'HNMR § = 6.70-6.80 (m, 3 H), 4.78 (m, 1 H), 4.07 (m, 1 H), 3.91 (m, 1 H), 3.66-3.72
(m, 2 H), 3.15-3.24 (m, 3 H), 3.00-3.05 (m, 2 H), 2.64 (m, 1 H), 1.80-2.09 (m, 5 H),
1.49 (m, 1 H), 1.39 (m, 2 H), 1.20-1.33 (m, 4 H), 0.90 (t, 3 H, J=7.2 Hz).

LCMS (Conditions A): tg = 3.81 min; 426 (M+H).

L=z

Example 1D
F

i—>u\ N and O;/——f“\ /q%
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To EDC-resin (60 ng, 84 mmol at .45 mmol /g | oadi ng)
was added a solution of the product of Step 5 (10 ny,
wWQosnds46 n 500 m of THF/ CH CN DMF, 2:2:1 v/ V/B'()T/USZOO4/025748

foll owed by a solution of HWOBt (5.7 ng, 42 mmol in 200
Ste jd THF) and a solution of Preparation 2A (6.6 ngy, 4
=0 fonl in 700 M THE/CH CON, 1:1 y/v). After gently

shgking the reaction for 18 h qt 23 , PS-trisamne
redin (39 ng, 170 nmol at 4. | /g | oading) a
resin (58 ng, 85 mmol 47 mol / g Ioad|
ed. After 6 h of of urfher—sifaki ng, thg
\ltered, the r sm%as ed (W ph THP-/(ZX
hel vl atites—emv acuyim *he oduﬁt
d ert ect ed using HOH (Bem ) o h atoEBE(O
@i BYed by renoval voI atil es under vgcuum The
resul ting residue was “gxposed to 1 M HCI/MOH (300 nl)
for 30 mn at 23 C, th concentrat ed undek_vacuumto
give the product (7.7 , 60% . H NVR (400 Mz
ChA rajurd of Proparation(34 ( n%) g 031 @mmﬁl\) lixatmples1 g9tep 6 mg,

010 il 57 g P s Sy Pk B B 1 .

0.14 r%rﬂle) mlcﬁgzlg (@&n Was%tirl)ed dt B fdr f8th( Mhe/miRturédw@g diloted with
CVS_(Condi tions

CHaCli (95r1ah 2! v wits g A (3878, The organiclevsr wa@é"ed
(MgSé)Nf E}g?'éhtrat@:’i Sﬁ&?)'ﬂli’lh@b 'b?grli'h_eC 139 Mégﬂ-ﬁ@‘%@@ ) gf\iér

'e”" subs epar tlons
desurmplrodelw(aﬁmané%)E)Mﬁph@ 57141(M1+NH) NVR d 7.12-7. 30 (m

H, 679(m 3H 6.55(m 1H, 4.37 (m 1 H, 4.30
‘—9—%5—m 3.90-4.00 (m 1 H), 3.80-3.85 (m 1 H), 3.63

(mso]rut@n- ofthe4réda& c(ﬂBtei!; 1"033 @1949 060 mindt) and TFA (Tml) in

CHLClati Giststirrashis 1) ioarwhtos bsth fary0 (b theh i RT @0y The
mlxtu%(w!a%{emﬂﬂ'\ O, (0 ml) andPwééhd With18 NEOBI (10 ml). The

organic Iayer was dried (MgSO,), concentrated, and purified by PTLC (15% 2M
NH3/MeOH-85% CH,Cl,) to give isomer 1 (5.5 mg, 20%) and isomer 2 (13 mg, 48%).
fsomer 1: '"HNMR (400 MHz, CDCl3) 5 6.97 (m, 1H), 6.71 (m, 2H), 6.61 (m, 1H), 4.11
(m, 1H), 3.88 (m, 1H), 3.51 (m. 1H), 3.38 (m, 1H), 3.05-3.30 (m, 6H), 2.87 (m, 1H),
2.60 (m, 1H), 2.50 (m, 1H), 1.80-2.10 (m, 4H), 1.55 (m, 1H), 1.15-1.50 (m, 6H), 0.85
(m, 3H), 0.74 (m, 3H). MS m/e 452 (M+H)*. Isomer 2: THNMR (400 MHz, CDCl3) &
6.55-6.80 (m, 4H), 3.80-4.30 (m, 3H), 3.61 (m, 1H), 2.45-3.35 (m, 11H), 1.60-1.90 (m,
5H), 1.15-1.45 (m, 5H), 0.85 (m, 6H). MS m/e 452 (M+H)".

H,N

Example 2A
F
PONe
0 0O
and
vy Tt
o) OH o)
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RHNWd=6.70-6.80 (m 3 H, 478 (m 1 H, 4.07

(m 1 H, 33299 (m 1H), 3.66-3.72 (m 2 H), 3.15-3.24
W@ 200581490 3.00-3.05 (m 2 H), 2.64 (m 1 H), BRCBOSROO®5748

m 5H, 1.49 (m 1 H, 1539 (m 2 H), 1.20-1.33 (m

H, 0.90 (t, 3 H J =7.2 H). LCM5 (Conditions A):

.81 mn; 426-MtH). Exanple / andStep : N H NN

H Boc OH Bog m xture of Preparation 3A (30 ng,

.14 mol ), Exgplle 1, Step 5 (46 ng, 0.13 nmol), HOBt

HO,C my, 0. 1% prfok)Y, EDCI (25 ny, 0.13 mol), and Et N
(Becm , 014 Bt)0|n CH2Cl2 (5 M) was stirred at

b B T S Bl s .o

g, 9. 3%\@$rnat)uﬁ%méﬁ§ﬂé@m9m@d mtameoe@ﬁm@mysﬂwz@la%meﬂa%e M

ive the desired prod

in hexapeg), umit biigbt Bempw wnaperSIste@lpn dhe reaadion: | tre tﬁaqtlbe was stirred

for 5 r{? h?%ij&e{)@nﬁ’)? a\%\i&ééi{rﬁ?wns% L?t%t %lloﬁv\g lo %@%éc% %Ietaly

The sdation washemcaentr&ied, anddthis crilde producireasvased wlithoatl rzurlflce\tlon.

a8 % Spubipg oF & ngtion T 10 Epdl ateuaedin bat ol inad was

: addedﬂLlAlI—M (@d)Ong F’Tﬂi@ roifp M%llﬂhﬁ%?@ dﬁé CThé réébtﬂ)h"\ﬁas

209 and i soner

)
aﬂoweﬂstemmi t ﬁmmqa@bt MAter dBdy, the ae@t@n Wag qsuemchqﬂ by slow

addthﬁ v?/ r (gng% f%f@)wé(:[g)y af%q &é(gﬂ é%@ ml ?26‘%))8 v&/gj gﬂl'n'épflna%yﬂore

water he resulting mixture was stirred v1gorously for1 h, then filtered and
concentrated. The crude residue was purified by column chromatography (silica,
0—65% EtOAc/hexanes) to give the desired product (500 mg, 1.89 mmol, 24%).
LCMS (Conditions A): tr = 4.2 min; (M+H)* = 264.

To a -78 °C solution of oxalyl chloride (215 ul, 318 mg, 2.51 mmol) in CHxCl,
(5.5 ml) was added DMSO (222 ul, 245 mg, 3.13 mmol). After 5 min, a -78 °C
solution of the product of the previous step (550 mg, 2.09 mmol) in CHxCl, (5 ml) was
added via cannula. After 40 min at -78 °C, DIEA (1.1 ml, 810 mg, 6.3 mmol) was
added all at once, and the cooling bath was removed from the reaction. After 10 min,
the mixture was diluted with water and additional CH.Cl,. The phases were
separated, and the aqueous phase was extracted once with CHxCl.. The organic
portions were combined, washed with brine, dried over MgSQO, filtered, and
concentrated. The crude product was used in subsequent steps without further

purification.
Step 2:
F.'
L
H i o
N
0] Boc /la.,. N OH EOC
(=0
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2.60 (m 1H, 2.50 (m H), 1.80-2.10 (m 4H), 1.55 (m
1H), 1.15-1.50 (m 6H), 0.85 (m 3H), 0.74 (m 3H. M
WOR@sA5B4( M-H) . 1 somer 2: HNVR (400 MHz, CDClPQT/US2004/025748

655680(m4|—|),38043@m3H),361(m1H)
e e-3036 galtiorHpt the oducbol Prgpasatjon 1 (B49 nis 4.5 mmol) in

CHZCIaK%%@erBﬁ&é%%%@ﬁ A 320 MiEDs 1 FHHRTP! AnddS R, ai-n-

butylbbkbrgnmafé 1 B i3, GHECL F 272dni2STR) mimol) iwes- sddead biavsytinge over 2
acl

) nmo n tol uene/ Me / 50 m
min &ﬁqtmm%i H9@$fﬁyreﬂapa?zbﬁ@?mm%eb%t§ Rieed ﬁ)f??etaaﬂé% j'zen
°°°'ed#§ 78,8 A3 G Sl R [dT 6 pRIGTr %6 Sk FHabiied 2709 mmol) in
CHZClad:ai ad) waspdided drapise e caenulaoes Hmin doliewed by a CHzCl; rinse

(1 mip S AR it S Syt Pl S8R R SR RfIBhS 1 230 78 B, .0 hat o
°C, 1.@5'93(1)“313 n;rﬂé Vl;g%(ﬂgjaﬁ ﬂTﬁ)ﬂU?@‘ whb elg@’gquenaﬁcﬁgy arrkr:glltibnaﬁ 7
phospbiia e G BB ANAdeOH el d @llo: Tk reiing Toviues Was cooled in

an iceind tSeﬂh Fﬁn@\é@a’cﬂhtﬂm of B8%H,Bo/MTH ?/@Ctl EQﬁIQ ‘0@% added slowly,
quenched’ by sl ow addition of wat er m ) wed b

such that thﬁameroal tgmneratglm/m\mg rea@tpgnfreﬁaqu mﬁ é) V\Aftef ﬂ’(l&?‘.llddltlon
the mlg@; V\H%e né?ﬁ%‘({t 1 e WK EEY W4§tﬂ"rlr ?ﬂﬁed\&m%%és}’ i ler diluted

and concentra crude resi
with Meﬁ)i—l pndiviated tbgn qnaktlahy aomcentrategt, aplhy niixiure ems cﬂlute&ﬁ%th

eron S TBSdstehare A e RS RS 300

extract@ce\ﬁﬁh ET@A@ (4%)8 ﬂwé ebribimey @fgsafm@tmbnéﬁﬁ %réia/afsﬂé@ vmh sat. aq.
) in CHC 5 mM) was added DMS

NaHC@z zzgl%nnegzﬂgemgneg oyver MasiQa, (n}i;efegi, andgqnceatrategl. CThe crude
matengP\Bg& Qi ?B ibgw‘E{‘ugérpﬂog{xgghggﬁg&&f?\‘ﬁ—é?égdg%@g&h@anes) to
give thef desirethproiducti6684agC] 20! MM 157%)d O3S (GgnditioBs Wiplg)= 5.3
- 40 9ded all at once, and the cooling bath was
min; ('\Waﬁ%veé% romthe reaction. After mn,
Step 3:

NOH O OH

To a 0 °C solution of the product of Step 2 (610 mg, 1.09 mmol) in THF/water
(5/1, 6 ml) was added 35% aq. HoO, (0.44 ml) followed by a suspension of LiOH (77
mg, 1.8 mmol) in water (2 ml) that had been sonicated for 10 min. The reaction was
stirred at 0 °C for 8 h, then diluted with an aq. NaxSOj3 solution (1 g in 5 ml water) and
let warm to RT overnight. The mixture was diluted with 1 N HCl and CH,Cl,. The
phases were separated and the aqueous extracted with CHxCl» (3x). The combined
organic fractions were washed with brine, dried over MgSQ,, filtered, and
concentrated. The crude residue was purified by column chromatography (silica,
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the m xture was diluted with water and additional CH
Cl . The phases were separated, and the aqueous phase
worwsexesiact ed once with CH Cl . The organi ¢ pRCT/USI084/025748
wer e conbi ned, washed with3brine, dried over MgSO ,
0—100% &0ad/hexathesptgiveriht eldsirét eompuﬂmdo@@atmg Q@s2uarm!,

o nt st W t hout I1er purification.
63%) S@gigaf‘g@&? dslp%b ‘i*oglﬁ"n k6t 4#8on of the
Step £ oduct of Preparation 1 (745 ng, 2.51 nmmol ) in CH Cl
——p—rlo 5'mi) was added Et N (0.43 ni, 320 my, 3.1 mml).
oron trlflate (IMin CH C
gFyia syringe over 2 mn.
: an ice/brine bath,
or_2 h, fand "t hen foofed to -78 "C. A0 C
of the prod G e Step 1 (assumed 2.09

over 5 mn, followed by a CHCl rinse (1 m). This

" e SR SO0 8 ST b B ) flene 05

ml) wagaddde EtsN ¢ benl, hoand) 1.4annmof), mﬂowammmmxe (usfral 225

mg, 0{82 a7 B¢ rivetust biicadiichamogpeods, BRoBEY: AnBemixture was
heate&! % 80 °C ifld V@ﬁe&fé‘é‘?@h B4 AftersdA htHet}Nxtﬂr'éewaé‘ bSb@@' to RT and

erature of the reaction remained < 5
conceabr ad directynuitheutiwerkupad hikewsle matenl m mnftadetw mjumn
chronfiodfahy [3ficd 0 10P% BIOAUHeRAReS) fo' e 18 40 MERHIARNE: (300
mg, 048 mtres], 99%h ECWIS (eontitionsA): t{ket phaire sMweh) E= 445.
Ste gepar ated, and the aqueous portion was extracted with
t OAC (4x) The conbi ned organic fractions were washed
Fwith sat. aq. NaHCOa:and brine, then dried over MySO ,
[ ’ e crude material was
hy (silica, 0- "75%

To a solution of the product of Step 4 (180 mg, 0.405 mmol) in ethanol (2 ml)
was added 1 N aq. LiOH (2.0 mi, 2.0 mmol) The resulting mixture was heated to
85 °C. Aifter 4 h, the reaction mixture was cooled to RT and diluted with water and
EtOAc. The phases were separated and the aqueous fraction was extracted with
EtOAc (4x). The organic portions were combined, washed with brine, dried (MgSQO,),
filtered, and concentrated. The crude residue was purified by HPLC (Conditions B) to
give the product (138 mg, 0.297 mmol, 73%). LCMS (Conditions A): tgr = 4.6 min;
(M+H)" = 419.

Step 6:

Reaction of the product of Step 5 (26 mg, 0.056 mmol) with Preparation 3A (13
mg, 0.059 mmol) by essentially the procedure set forth in Example1D, Step 1, except
that DMF was used in place of CHxCl,, afforded the crude coupled product. The
crude product was purified by HPLC (Conditions B) to give the desired couple prbduct
(17 mg, 0.028 mmol, 49%), as a 1:1 mixture of diastereomers. To a solution of the
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OH To a 0 C solution of the product of Step 2 (610 ng,

1.09 mol) in THF/ water (5/1, 6 m) was added 35% aq.
wWo2@500154¢0 ml) followed by a suspension of Li QGPCT/UF2008025748

1.8 mol) in water (2 m) ®hat had been sonicated for
abovefmateriﬂnﬁét Ay, 10.028 wanol in CHCla(t IQI)C\)vé@adaehA K h40l/dioxane (1

luted wth Na SO sol ut t
mi). Aflas'a BiIhGAPAEE RPAIE MRS oot Tie cTusda resie b

| purn‘"eW BjHﬂ? {E‘gncﬁt%s(b Elgwefhs d@%ﬁé@%ow RERA: Qtrﬁ&ttﬂ’@%f
ueous d

extract W th (3x). e conpl ned
dlastemcgaetsc ECHS (GorditieneAYds I"re‘lztovmtfh(Mr*H)e &ir4; edH HIMR (CD30D,

300 M 28 e ) &80 lm ARE skt G 2 (S 8 TG 02 or

J=9. cgtg*gfrmgas@@ 3@1)33\/333 X ﬁPS? ?223 ggfmp@n);(z%@? (85 H), 2.54

(m, 1 H)8 £l 4 = 2B i 4 =7 DHIBICHI o0 T va 15Hdh SARIGHB (1, 6 H)

v00- BF R BH4ER 51 SLEPT (307 o b RS377ed be! JHEHIPE. -7

Hz, 3 HP|0.9984 by DBRfe, (0HLS n1 225 ny, 0.82 mml). The
m xture becane hom)genegus Afigr five mn, the
m xture was heated to 8BX pre- heated oil bath.
After 4 h, the m xture wag cooled to RT and
concentrat ed directly w phgut workup. This crude
mat erial was purified b ) omat ogr aphy
(silica, 0 >100% Et OAc/ heéan v gi ve the desired
product (300 ng, O0.68 999, LCMS (conditions A):
t = 4.9 mn; (MH) 20445 OH F HN Boc Boc To a
sol ution of the prOdUCté{i: Step 4 (180 ny, 0.405 mmol)

in ethanol (2 mM) was adged 1 Naq. LiOH (2.0 m, 2.0
mol ) The resulting m xtuke was heated to 85 C. After

\%Jét?nhg Ra@%érrsg% 40dhdTing E8rRpY¥aid SPEXEMAIQ 2RT S8 591 thd Rdve
compound was prepared. 'H NMR (CD;0D, 300 MHz) § 7.22 (m, 4 H), 6.88-6.76 (m,
3 H), 4.80 (dd, J=9.9, 5.7 Hz, 1 H), 4.48 (d, J = 15.6 Hz, 1 H), 4.31 (m, 2 H), 4.07 (br
d, J=10.5Hz, 1 H), 3.68 (m, 2 H), 3.39 (dd, J = 13.8, 3.0 Hz, 1 H), 3.26-3.02 (m, 4
H), 2.72 (dd, J = 13.8, 11.1 Hz, 1 H), 1.42 (m, 2 H), 1.26 (m, 2 H), 0.92 (t, J = 7.2 Hz).
MS m/e 488 (M+H)".

Using the procedures set forth in Example 2A, Steps 1 — 6, substituting N-Boc-
D-pipécolic acid for N-Boc-D-1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid, the
following examples were obtained.

Example 3A

=

Q)
Zq
I=Z

F
2
H H o™y H  On

Isomer 1; 'THNMR (CDCls, 400 MHz) § 8.20 (m, 1H), 6.80 (m, 3H), 4.10 (m,
1H), 3.69 (m, 1H), 3.48 (m, 1H), 3.40-2.95 (m, 6H), 2.62 (m, 2H), 2.32 (m, 1H), 2.15-
1.20 (m, 13H), 0.87 (m, 3H), 0.70 (m, 3H). MS m/e 466 (M+H)*. Isomer 2; "THNMR
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Et OAc. The phases were separated and the aqueous
fraction was extracted with Et OAc (4x). The organic
W(pmosjomsso were combined, washed with brine, drPeHUSMYBQS748
, filtered, and concentratsed. The crude residue was

b t
(CDCEX@@ 3t Y41 (PR AoRFR) g 10 VB, pED 5 0500 (m. 7H),
2.80- 2156 M, BH)( BHIGr 1454109, 1231 0.88 (rRe6id). i MS pte ¥h6 (MHddiict
tep 5 (26 ng, 0.056 I h Preparation 3A (13

rTg, 0. 059 mmol ) by essenﬁ%&—?—\% ' e procedure set forth
in Exanplel D, Step 1, except that DMF was used in
place of CH C , afforded_the crude coupl ed product.
The crude product was pur ed by HPLC (Conditions B)
to give the desired couple (17 mg, 0.028 nmol
49%, as a 1:1 mxture of @ astereomers. To a sol ution
of theabove materi al ;8 ,ﬂO%ZH nmmol) in CHC (1
m) was added 4 N HClI¥Ydigxane After 2 h, the
reaction m xture was concentr at ed. Thi S crude residue
was purified by HPLC (Conditions C) to give the
desired corrpound a 1:1 mxture of di astereorrers LCI\/IS

(Conditions A): = 4.0 mn; (7 = 514; H NWR
TH NMR, (CEls, M0 Mitzy szswrﬁn AH), 8.780(m.3HY 4§43 (8, 2hi), (4n1222m 1H),

372 @ipfly A28 @@Mﬁ%’“?gé 334 19*@”%9% @‘* g4 s
m/e4@,m(mmy 2.54 (m 1 H, 2.28 (dt, J = 4.8 Hz, J =
, 1.61 1 1.4 33 6 30 1. 14
(m 6 H), 0. 92 Eltm J mﬁéﬁﬂﬁ?iém,(mo.%%, J=17.2
Hz 3 H, 0.68 (t, J = 7. , 3 H), 0.55(t, J =7.5
Hz, 3 H). Exanple ZBHH%j%Rre@éwation 4 and the
conmpound of Exanple 2 p&ﬁb/t\bé‘ bove conpound was

prepared. H NVR (CD/D, 300 22 (m 4 H),
6.88-6.76 (m 3 4

H, 4.80 %9 57Hz 1 H,
4.48 (d, J = 15.6 Hz 1 H), 1(? H, 4.07 (br d J
= 10.5 Hz 1 H), 3.68 (m 2 9 (dd, J = 13.8, 3.0
Steptz, 1 H), 3.26-3.02 (m 4 H) 2.72 (dd, J = 13.8, 1.1
Hz, 1 H), 1.42 (m 2 H), 1.26 (m 2 H, 0.92 (t, J =
2 H). F
E . Cl
I\
BN~ Bn,N N7

OH
A solution of N, N-dimethylaminoethanol (2.60 ml, 26.2 mmol) in anhydrous

hexane (50 ml) was cooled to -5 °C with stirring, to which nBuLi (2.5 M/hexane, 21.0
ml, 52.3 mmol) was added slowly. After the addition, the reaction mixture was
warmed to 0 °C and stirred for 0.5 h. The reaction mixture was then cooled to -78 °C,
and 4-chloropyridine (3.00 g, 26.2 mmol) in anhydrous hexane (10 ml) was added
slowly. The reaction mixture was stirred at -78 °C for 1.5 h, then a solution of
Preparation 14 (7.97 g, 21.8 mmol) in anhydrous THF (20 ml) was added dropwise.
After the addition, the reaction was allowed to warm to 0 °C and stirred at 0 °C for an
additional 0.5 h. The reaction mixture was then poured into cold H,O and extracted
with CHxClz (3x). The combined organic layers were dried over Na;SO4. The
concentrated residue was purified by chromatography over silica gel (EtOAc/Hexane,
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M5 me 488 (MtH) . Using the procedures set forth in
Exanpl e 2A, Steps 1 - 6, substituting N Boc-

wEspoesad i c acid for PCT/US2004/025748
N- Boc-D 1, 2, 3, 4-tetrahydr oiS53oqui nol i ne- 3- car boxyl i c

0% 285 15 Mok P BRC PSR BBl 3535 e P oo,

400 Niirz) 519.31 6d 830 =018 Ham H) 4. 10-7(05 (néhH)1,1H§ @%7(( thi)e Hz 1H), 6.55
(m, 1 6485 (m 25 5715 65, 1@54;2 58 (87b1 rﬁ-l)géqﬂS @. 1@14(01142 2H), 3.68
d, J&H*h H%ﬁ 81&?%% 2,03 L) %#W@g%é gﬂl)ﬁil) 2 479

(M+H§AO 90 (m 7H), 2.80-2. 5o (m 4H), 2.10-1.15 (m
H) 0.88 (m 6H). MS nfe 466 (M+H) . Exanple 3B it

Ste HHNW (CDCl , 400 MHz) d 8. 15 (m(lH),H§3.79 (m
. 4.83 (m 2H), 4.12 (m 3.72 (m 2H),

8295(m 6H), 2.63 (m ]'H, 2.1Q-1.20 (m 10H),

592 3 lvsme440( le 4Ad Bn B A
~ (n@' A¥ (2.60 m, 26.2

cooled to -5 C
hexane, 2 .0 n,

B 9 NTring, to which nB I e,
nXSNZ Duymol ) was added sl ow éh Af he addition, the

reaction mxture was warned to and stirred for 0.5

h ToTdeolutian tof dive produst of msp f r(ernl 10?02 8d rﬁﬁlo1)7rﬁ Oa@goﬁﬁ‘éd ethanol
i n anh u

(50 "ﬂ)e%ghg‘r Y réﬁd‘lig @Q ¥ oo@%% WBWPQ/ Waﬁédd@bcl'h% Feagtionumixture was
heatate® @filk fed3 At tn(e?ﬁaéanﬁ&ﬁal édeTQ‘fsﬂn@ Qié@r oug%ﬁedded The

Preparation 14
mixturewagirpflwged tardédh dh@p\t[ag‘@ferred to a glass pressure tube and additional

EtONa (473 mg, 6.95 mmol) was added. The mixture was heated at 120 °C for 22 h
and then 150 °C for 8 h. After the mixture had cooled to RT, it was poured to
saturated NH4Cl and extracted with CHzCl. (3x). The combined organic layers were
dried over NazSQO,4. The concentrated residue was separated by PTLC
(EtOAc/hexane, 1:4) to afford the product (0.75 g, 66%). 'H NMR (CDCls, 400 MHz)
6 8.21 (d, J =6.0 Hz, 1H), 7.40-7.05 (m, 10H), 6.62 (m, 1H), 6.58 (m, 1H), 6.31 (m,
2H), 6.20 (d, J =2.0 Hz, 1H), 5.19 (s, 1H), 4.06 (d, J =14.4 Hz, 2H), 3.90 (m, 1H), 3.78
(m, 1H), 3.69 (d, J =14.4 Hz, 2H), 3.10 (m, 1H), 2.92 (m, 1H), 2.35 (m, 1H), 1.35 (t, J
=6.8, 3H). MS m/e 489 (M+H)".

Bn;N

The product of Step 2 (161 mg, 0.330 mmol) 20% Pd(OH)2/C (161 mg), and
AcOH (0.1 ml) in MeOH (10 ml) was stirred under 1 atm H. for 3 h at RT then filtered
through celite. The concentrated residue was separated by PTLC (7M NH3/MeOH:
CHClz, 1:10) to give the product (73.2 mg, 72%). "H NMR (CDCls, 400 MHz) § 8.30
(d, J=5.6 Hz, 1H), 6.84 (d, J =2.8 Hz, 1H), 6.69 (m, 1H), 6.63 (m, 2H), 6.58 (m, 1H),
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After the addition, the reaction was allowed to warm

to O Cand stirred at O C for an additional 0.5 h. The
WO 2@so145m0 i Xt ure was then poured into col d anPiCT/US2004/025748

extracted with CH Cl (3x). S§he conbi ned organi c | ayers

400 Pt B (BT FoRE 2 el S 0F B ZB3 LA SR, 11, 140 .
J =7 Rty HeMhey/@ B9298+H)S. af ford the product as a light

byown oil (4.45 g, 43%. H NWR (CDCl 400 MHz) d 8.31
%Déf[q J=2.8 Hz, 1 H, 7.40.7.05 (m H), 6.87 (d, J = .6

Hz, 1 H),, 6.55 (m H, 6.35 (m 2H), 5.15 (s,§
r, 1H), 3.95 ( =14. QJHz, 2H)
PlH, 3.14 (m . H. 2

= 479 (MH) . Sp :
Ql Ut i-en—o%+ thepro fistep 4 2,
i N absol ute et haho 0 Im ), sodiunme hOHId N
Hy, 6.95 mol) Qawvadded.Crhe read@ R~ mi xt uPl

was heated to refluxfor 3 h, then addi aI Et ONa
(315 ng, 4.63 mml) was addqd. The m ture was '

r &teagtien afdhe m»rodmr@ftst@m Stwith Breparation BAsky pssatially the

procddife sRPhraril E4anple b B £ 63y to Eofaralb® blasiBiRmeric

produdﬁs;n 150 C for 8 h. After thedm' xtge hgd c:)ol e;j Ijo

NH4 extracte
Isomgg { ﬁh'@hﬁt%f)?g'ﬁ RVARR St RDAMER Y1525 (st s d11), 6.74 (s,
0 SN LR LB 2 08, 1,

4.02 532332:3 {61)(r7\52@t) :ﬁeq@(m RHIVR 70285 (m,48H) (m ?Hi')s(ﬂ59 (m,
11, 189539 O o R PRHEESU a8 588 Py 1 504
M+Hos H),406(d J =14.4 Hz, 2H), 3.90 (m H), 3.78

=14.4 Hz, 2H), 3.10 (m 1H) 2.92
'Some(r;g ('Q‘Mﬂ R@F 3$* &MR {EPCla 499 Nitiz) 3 829 &, 1496 HYS 1) 893 (m,

2H), d%'(pn 3H), 6.31 (m, 1H), 4.79 (m, 1H), 4.55 (m, 1H), 4.02 (m, 2H), 3.30-3.05
(m, 4H), 2.75-2.50 (m, 3H), 2.41 (m, 1H), 1.81 (m, 1H), 1.70-1.20 (m, 8H), 0.89 (m,
6H). MS m/e 504 (M+H)".
Step 5

A mixture of the product of Step 4 (Isomer 1, 17.0 mg, 0.034 mmol), PtO; (17.0
mg) and acetic acid (5 ml) was stirred under hydrogen balloon for 24 h and filtered
through celite. The concentrated residue was separated by HPLC (C-18, 25 ml/min,
10— 95% MeCN/H20 with 0.1% HCO,H) to afford the product as a formate salt.
LCMS (conditions A) tr=2.71 min, m/e 510 (M+H)".

Using the appropriate starting materials and essentially the same procedure
the foliowing compounds were prepared:
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Bn HoN The product of Step 2 (161 ng, 0.330 nmol), 20%
Pd(OH) /C (161 ng), and AcOH (0.1 m) in MeOH (10 m)

woa®ssi4sie ed under 1 atmH for 3 h at RT then PCT/US2084025748
t hrough celite. The concent?ated resi due was separat ed

by PTLC (/M NH ZNMECH [CH CI—, 1710) to grve the d_CMS
: 0
Exaﬁ@quct (Z]S(e%a@!qﬂ%{d H NVR (%Ctlﬂ‘ 400 M—IZ) d 8(p,(3;ndltlons A)

56 Hz i) 6784 (d—3—=28Hz=—21H)—6-6

( OO
63 2H), 6.5% 66 (d, 1H), 4.0p 2.63 min
ﬁwesmggow:@mh (1E]|),H)é (m( H)z 38 mt%—/e 512

1H), 1[40 i‘ﬁ: 2 Hz, 3H). ell3 g} .| HON(M+H)*
N OH Q(H/Reacti om of {he preduct ofSLep

Preparati on 3A by essentially thg_pfoced set forth
in Exagple 1 Step 1l}jgave the sep
di ast efeoneri roducts. Isoner 1 NVR

H
( CRCl 400 MHz)o8-R8 (d—J=5. &Lﬁv 1H)Q"6 74 (s
\ = A S U R AR} y .
.pl (m 3H) 6 35 (m 1H) 4} 8t =3.02 min
3.
(

2
J=p 2\3 4.54 (m 1H) 4.02 ( 37m/e=4g6
2H gﬁ) 2. 70- 2. A% (m 39 M (M+H)

1 . % , J98.6

Hz, 3 ,O73(t J=8] 6 .I\/Br]d O507 ( . |l soner
(0]
1

r cDCl . 400 d 8. d, [J=5.6
, 7%‘\" (, 6.52 (m gﬁ)@/ (m( 1H),

::n: 1H)—4.02 (nfF 2H) 3 30-3 05

{
LI .|.||}, 455

m 4H), 275250(m 3H), 241(m 1H) 1.81 (m

H, 1.70-1.20 (m 8H), 6H). M5 me 504 (M+H)
. Step 5 A mxture of t %XT%C%%% of Step 4 (lsoner ,
7.0 nmg, 0.034 nmol), PtY ( 7.0 ng) and acetic acid (5
m) was stirred under deogen Ob‘ahl oon for 24 h and
filtered through ces ‘c/hf: jtrated resi due was
separated by HPLC (C 18 £ 22 PR N T

T]——*T]

Piperazin-2-one (1 g, 10 mmol) was dissolved in CHsCl, (40 ml), and Boc,O
(2.4 g, 11 mmol, 1.1 eq), EtsN (2.02 g, 20 mmol, 2 eq) and DMAP (0.024 g, 0.2 mmol,
2 mol%) were added. After the mixture was stirred at RT for 16 h, it was acidified with
1 N HCI. The organic layer was separated, washed with saturated NaHCOg, brine,
dried (Na2SO4), and concentrated in vacuo to give the product (1.8 g, 90%) as a white
solid. '"H NMR (CDCls, 300 MHz) 3 6.70 (1H, bs), 4.08 (2H, s), 3.62 (2H, t, J =6.0
Hz), 3.37 (2H, m), 1.46 (9H, s).

Step 2:

TJMTJ
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10" 95% MeCNVH with 0.1% HCO H) to afford the product

as a formate salt. LCM5S (conditions A) t =2.71 mn,
wont@sB1464¢ MtH) . Usi ng the appropriate starti nBCT/US2004/025748

materials and essentially ®he sane procedure the

f oT'd aWongichroMPESIBAUET 6f PIePPR( ﬁ¢7§§§aﬁ@ff@%ﬁ]morl\]nags ml) at

Pr epar atl on Structure (conditions
RT waseadd al'Mﬁﬂ)A dispersipndn gigerakoi g1Be8 mmeb 1eq) and the

P 1
ok U300 L4120 o4 4, .2
eq) vgas addéd aad the actien wag Eeaﬂedlgat Z0°Onfort 16 gd élﬂi:% iyear@n?ﬂ énlxture
9 re a
was ﬁ?@gﬂ .("8 'Fgﬁgn@ifhg Péaemér%oh’@‘f'z Wes Q@nﬁ%ciﬁé @iydpy thegdigippise
additforNoHAEOH. h‘fh@fs@ﬁv@rﬁ W@y@vapmte?e,ﬁ%@bs ‘énd‘(’jkﬁé heSidtk ihs

saturated NaHCO , brine, dried

chromaiagsaphed EiQ2n70% E¥OAe/hgares)He give thepraduct (;1 69 %) as a

whitefsdiic? ¥R IEDCE, WWRA 5738 SN 68 GHID). (wis 2t 9),

3.58 @Hl, rh, 46= $3Hz)$B.25 (2H, m, J =5.4 Hz), 1.46 (9H, s).

Step 3:
I?oc OoH Boc
iN] BngN\/\/N

” o
O SR >
To a solution of diisopropylamine (3.712 g, 36.68 mmol) in anhydrous THF (20

ml) at -78 °C was added 2.5 M BuLi in hexanes (14.2 ml, 35.5 mmol). After 5 min,
the solution was placed in an ice-water bath and stirred for 30 min. The mixture was
cooled to -78 °C again and a solution of the product of Step 2 (8.875 g, 30.57 mmol)
in THF (30 ml) was added and the mixture was stirred for 1.5 h at -78 °C. A solution
of Preparation 14 (12.1 g, 33.11 mmol) in THF (20 ml) was added and the resulting
mixture was allowed to warm to RT overnight. The mixture was partitioned between
ether (150 ml) and water (200 ml). The aqueous layer was exiracted with ether
(3x150 mi). The combined organic layers were dried (MgS0,), concentrated, and
purified by column chromatography (SiO,, gradient 0-20% EtOAc/Hexanes) to give a
light yellow solid (9.00 g, 41%). MS m/e 656 (M+H)*.

Step 4:
OH Boc OH Boc
BngN\/\,N H2N\/\/N

LSS e

A mixture of the product of Step 3 (495 mg, 0.755 mmol), 20% Pd(OH)./C (493
mg), and a catalytic amount of acetic acid in EtOH (15 ml) was stirred under H (1
atm) for 5 h at RT. The mixture was filtered through a pad of Celite and
concentrated. The residue was dissolved in CH.Cl, (50 ml) and washed with aq.
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Step 2: Boc BocTo a solution of the product of Step 1

( .17 g, 5.87 mmoi) in DM (25 nm) at RT was added NaH
W@ e@%disgpersion in mneral oil, 352 ng, 8.8 nPOI/US2084/025748

and the resulting mxtéte was stirred at RT for 2

eq) .
NH4CH9 (Bem)| Thewyaeic(ayesavas drigd (MgSm) and 2oRERnNMER to give the
ated at 70 C for 16 h.

promﬁl’ﬁ??%a ’i%ﬁ%ﬁ%‘fﬁ@&é&@b‘%% to RT and the excess

Step 8aH was quenched carefully by the dropw se addition of

Me@d gdhe sol vent was evaporabed in vacuo and the
H.Residwe was chromat ogr aphed NO o, 78%0d5L OAc/ hexanes)
td give the product ( .6 g/ ¢ ,]raWite solid. H

NIRRT . 300 Miz) d 7.28 (5HImE 462 (2H s),

4.16 s), 3.58 (2H, ~, J =F 797 N8. 25 (2H, J =
F5 4 H)§5A. 46 (9H, s). Step 3: CH To a

8 mol) in

sol ution of diisopropylamne (3.712 g, 3

afyiettureof Th pe@dudtior SMép 4@6%%‘?‘@:123\‘1@1@”?#?&%%}1 2] (24
mg, 0@%{%‘?@}1 ﬂé@g b{iwﬁ %;154 %&':)ILQEQA@E 54 mmn.éﬁwmr;blp,rar&ﬂ
triethylarnin@0(57i g, 3157 Ml}i@&:ﬁ’g@ﬁ ?@ﬂggglgts?sgré%@?ﬁ I ”157?2‘1 The

., asolution of the pro
mixtur ﬁﬁ%ﬂ'}is) dilyfedyitty Gbi264) (SQgBlg:a\Niehb(?iMihtﬂ% Cfmi%b@f(?al’“f@_§aturated
st , . _A.solution of Preparation
:ﬂ“(’)”j;%izgé% oA IS Q4 opodiygiod. niiitinskly BRAG (%6
e givexthe peostvact 85 Insyvesb oL P £ni ght .
tep gIhe m xture vvasrp;%rtit(i oned be%&ew@(%g?ﬁﬁgﬁm) and

S—P—Water (200 m ). The aqueous | ayer was extracted with

Qet her (3x150 m ). The canbi ned organic | ayers were
urified by colum

i g OMUS© ), concentr d, . a
=/ rohategiaphy (Si O=/dhadi aiit -0-K0% Et OAc/ Hexanes) to
i ve A pight yellow solid (19.90 3, ]41%. M5 me 656
0N |

LT v A

) ep 4: COH Boc
F F

A solution of the product of Step 5 (15 mg, 0.024 mmol) and TFA (0.4 mi) in
CH:Cl, (3 ml) was stirred at RT for 1.5 h. The mixture was concentrated and purified
by PTLC (5% 2M NHy/MeOH-95% CH,Cl) to give the product (11 mg, 89%). 'H
NMR (CDCls) & 7.15-7.35 (m, 5H), 6.72 (m, 2H), 6.61 (m, 1H), 6.42 (b, 1H), 5.64 (m,
1H), 5.31 (b, 1H), 5.14 (m, 2H), 4.62 (d, 1H, J=14.8 Hz), 4.51 (m, 2H), 4.03 (m, 1H),
3.80 (m, 2H), 3.50 (m, 1H), 3.37 (m, 3H), 3.15 (m, 2H), 3.02 (m, 1H), 2.92 (m, 3H),
2.39 (m, 2H). LCMS (Conditions A): tg=2.74 min: m/e 527 (M+H)™.

] L

Ex. Preparation Example (con;ni?c/)lr?s A)

Q
5B ij C& o tr=2.48 min

/~ ' OH /N IFH\-/\’H] m/e =515
0 i 4
£ O I Ay (M+H)+
Yo
F



F F A mxture of the product of Step 3 (495 ny,

mml ), 20% Pd(OH) /C (493 ny),

and a cata

0. 755
| yti c anount

wobotaoetske acid in EtOH (15 m) was stirred unper/ubo04025748
atm) for 5 h at RT. The m%2ure was filtered through a

pat—of—Cette—angd—Toncen{rated. The resi due was
5Cdi slsol ve in CH{Cl (50 and vvashed with alp@d 1Hnin
(15 m )N 8 gani c |ayer] V\g Gt ted (I\/gSO) el = 543
conc raredto|gi vg“(ae pr]ﬁ ct 26 g, [ 91% (MM e
476 (MHH) .OStép 5: o A m xture of the
procht of Stepi{4 (56 ny, 2 ) Preparation 2JJ
(24| ny Q# mml ), HOBt (3¢ nmy, 0.14)mo]), EDC (54
ny, 028 1), land triethytam ne (57 ngt0-57 e
5Di n CHC (b rr1) vvas stl r% at RT for h. Thetﬂnécsﬂsrmin
was d|Iute m gy, OhaﬁhedWI h 5%.Cit ki
o o | B
conc trated ] r|f|ed PTL;CZS% MOHCHCl ) to
gi ve the product (65 ny, VS R e 627 (MtH) Step
6: b o HBoc OH|F F A sol ut of tN roaluct of Step
5 (L5 neMW 024 ol ) and THA (0.4 m¥in{CH O (3 ni)
was|stiTredgat RT for 1.55h. The m Xxture phas, _ ;
5Econtent rat ed_ang PTLGH (5% 2M N NHGIVE O 9B
CHEL )t e (N % . H NVRWeB®H7)
d7%7’§5( W 2H) ; 6]61 (m 1HM+E)42
(b,|1H), 5.64 S QAN 5. 14} (m  2H),
4.6p (d, 2NN J:1 . (m 24. D3 (m 1H),
F
5F o COgH Q = 2.92 min
__:Elj }N{j\(ﬁ\/{{j m/e=529 (M+H)"
0 I~
2C F\Q/ o =2.90 min
I D m/e=529 (M+H)"
5G CORH F =3.06 min; 543
=T B (MH)*
A F 0 N:l =3.05 min; 543
2FF HN N (M+H)
O:@AOOH
C
5H COH F =3.06 min; 543
Oﬁ B (M+H)*
- E 0 N] ta=3.08 min; 543
2GG HN \ (M+H)
=




3.80 (m 2H),
3.02 (m 1H),

2.9

W@ gmsdi4sions A): t

Preparati on Ex

£ n a3

3.50 (m 1H),

2 (m 3H),
=2.74 nmn;

3.37 (m 3H) 3.15 (m 2H),
2.39 (m 2H).

me 527 (MH)
anpl e (condi tBonsA) 5Bt 2.48 mn HHH

LCVS
. RCIVBS16R4/025748

(I FZRKFC o t_=3 T mmnm=NHOH=N_H
3 e (O@fmw 2LL D't ¥ 3.35 nin -N n] &=88% min; 557
(MrH) + 2WME t =|3.51 nin . - Od,H me B71 ( (M)
m e=p23—{ MH) (M+H)*
oE HN N
o) (0]
C
5J o COeH F tr=3.51 min; 571
a ¥l o (M+H)*
C, E 0 Nj ta=3.55 min; 571
oF HN N (M+H)
0O O
T~
5K o COzH F tr=3.01 min; 541
<J o (M+H)*
%> F O Nj ta=3.03 min; 541
g HN N (M+H)
o) (0]
§>
5L o COH r tr=2.70 min; 545
N Bn (M+H)+
d F 0 Nj th=2.72 min; 545
2l HN N (M+H)"
H
O:(j/&o OH
N
N
5M o COH ¥ tr=3.65 min; 585
< T o (MH)*
<_§_\ F O N] tr = 3.64 min; 585
+
0 HN ! (M+H)
O:(j/&o
(sﬂ




GHt =3.06 min; 543 (MtH) t = 3.05 mn; 543 2FF (MtH)
HOHt = 3.06 min; 543 Bn (MtH) t =3.08 nmin; 543 2GG
w@Reesipdsiot = 3.35 min; 557 r Bn (M H h t = 3rGIURI04/025748

557 (MtH) 2E HNJ t = 3.516#kin; 571 f Bn (MtH) t =
3.55 mn; 571 (MtH) 2F HNJ Kt = 3.01 min; 541 f Bn
(MtH) t = > 3.03 min; 541 (MtH) 2 HJ > Lt = 2.70
m n; 545

COzH F _ .
5N o :(Nj/ 2 . ir 3.(%”8:;{1;2, 557
( { F 0 N] ta=3.27 min; 557
HN \ (M+H)
2P
:(TK oH H
o) O
A
50 o COH F tr=3.07 min; 573
/j(/Nj - (M+H)*
g E O N tr = 3.08 min; 573
-/ ) (M+H)*
2N HN N
OH H
O (]
N
AN

5P COH i tr=2.85 min; 559
o~ . M)
o(_Q F 0 N] tn=2.85 min; 559
oHH HN u (M+H)

a
\
5Q o COH i tr=3.26 min; 577
=T o (M+H)*
b E 0 N] ta=2.97 min; 677
HN N (M+H)
2Q o:(j/go OH H
N
Bn
5R Et F th=3.35 min; 571
o:&(oo’-‘” - (M+H)*
0 E 0 N] ta=38.36 min; 571
3 HN N (M+H)
oH H
o) O




(MtH) 11 Bnt = 2.72 nin; 545 211 (MtH) HN J Mt =
3.65 nmin; 585 Bn (MH+H) t = 3.64 nin; 585 (MrH) 20 J
wWQbhSDI4Ha 3.28 mn; 557 (MrH) t = 3. 27 m n; 5SBFT/M6BY/025748
2Pt = 3.07 nin; 573 (MtH) 66 = 3.08 nin; 573 (MH) 2N
HN-N-EHHPCO HILI't =2 85ﬁ¢u, 559—(MrH—t7="2-85mm;
59 {( MHgd) 2HH H B .
5 :éj/cozH Bn tr =3.24 min; 585
L HN El
o OOH
3B N
F
B _ -
5T O:}jCOZH 5 ﬁn tr=3.74 min; 633
N E j (M+H)*
N\ Bn HN N
fe} O
3D N
F
B _ -
5U o:}j/COZH 5 Ein tr=3.91 min; 647
N F ] (M+H)*
W Bn HN N
o) (@]
3J N
F
5V Bn tr=3.81 min; 613
5 COH E 0 N] (M+H)*
o 89
o oOH
N
3E U
F
5W CO,H B tr=2.72 min; 543
o O M. +
N F j (M+H)
Q— HN N
OH H tr=2.71 min; 543
3K o © .
{\l_ (M-+H)




.26 min; 577 (MtH) t = 2.97 m n;
= 3.35 mn; 571 (MI-H t =

3.24 mn; 58BCDESM04/025748
; 633 (MFH) 3 DUBn t =

t = n
394 +-A—647—(MHH—BR—HN-—EOH-33—Vt—="3-§t i —613-
5XC [ ('jt}foEH o tn=2.84 min; 557
2
O O-_N +
N F ] (M+H)
C R
o?j/go OH
N C
F
5Y Bn tg =2.98 min; 571
o=y 7 F 0 N] (M+H)*
N
HN N
— ojj/% oH H tgr =2.97 min; 571
3M {l_ (M+H)*
F
5Z O:<i\\lj\\‘C02H e tr=3.07 mi::; 544
N F © ) (M+H)
L \ HIII\ ﬁ
N W OH
S0
5G o<
F
5AA \\N CO,H Bn tg =2.83 min; 558
- HN N
\\N wh, OH H
o= j O
5H N
F
5B8B N GO Bn tr=2.94 min; 572
- HN N
g\\N wh o H
5l =<N]
F
tr =3.20 min; 572
5cC N._CO2H OBn R N
o= ] F (M+H)
N \( HN N
L 0=<N l\\O OH H
Nj
5J




WCO H t

(M-H)

4

= 2.72 mn;
(MtH) X CO H Bn t
wQ208/0msm) 571 COH Bn N (MH)
t = 3.07 mn;
558 (M+H) 5H BB t

2.84 mn

543 (M+H) t

= 2.7
. 557 N (
-t 2.9

1 mn;
MtH) OH 3L Yt =
7 mn;

544 eMH) H H 5G AA t
=2.94 m

543 3K

SHAT/BRA004/025748
2.83 mn;

n, 572 >C0 H (M+H)

F
5DD Bn tr =3.33 min; 584
O#Nj\“COZH F O N] (M+H)+
N Z>
L Hr\lj\ OH ”
N
0= j O
5K N
F
5EE N tr=3.10 min; 572
oy o X! +
N F ] (M+H)
Q_/— \ Ht\ll\ ﬁ
N oy~ OH
S0
5A O=<N:/
B = i
5FF ?\1 COH tr=3.91 min
=<N] 0
U~ CON h OH m/e = 648
‘/_/— \/'/,,] rN\_/'\/N
o i OANJ
5D F@/ |
F
F
5GG Pra N\ CO2H tg = 3.20 min; 586
):j/ O Rn ¥
0 lgr F ] (M+H)
HN ﬁ
6 Pr\N/j/&OOH
07N
Pr
F
5HH . \__COzH B tr =3.12 min; 581
F © Nj (M+H)*
g = HN N
. N o OH H
10A




HN* OH5 CC OBn't = 3.20 min; 572 (M+H 5JDDt = 3.33
mn;, 584 ,00H(MH HS5KEEt = 3.10 mn; 572 (M+rH N
WO26050Hs5K) 5A FF Bnt = 3.91 min - OH H mMe = GESI/US205025748
GGt =3.20mn; 586 Pr (Mé#) HN NPr HH ,COHt =

3.12 mn; 581

511 =2.85 min; 555

5 N COH Bn tr
F © N) (M+H)*
Vi \ HN

Z
/'/_
o
X
=

T

5JJ Me =2.58 min: 545

F . (M+H)*
J

F
5KK H ©OH tr =2.08 min: 531
N ‘l%o @) En +
Q F ] (M+H)
PO 11 ( HN N

Step 1:

OH Boc
HoN \/-\/Nj _/-N n OH I’{3]oc
N

o &

A mixture of the product of Example 5A, Step 4 (56 mg, 0.12 mmol),

Preparation 2JJ (24 mg, 0.14 mmol), were coupled in analogy to the procedure of
Example 5A, Step 5. The crude product was purified by PTLC (5% MeOH/CHzCl,) to
give the product (65 mg, 86%). MS m/e 627 (M+H)*



(MtH) H 10Ap 511t = 2.85 mn; 555 r (M+H) 10B p 5JJ
Mt =2.58 mn: 545 1 (MtH) PrOPrO p 5KK M| Bn t =
wQ2@8/0ndsm0 531 (MHH) Pro Prri Exanple 5LL o .PCE/Ep200k025748
Boc 0 -N OH Boc o A m xturedof the product of Exanple
Step2? Step 4 (56 ng, 0.12 mmol), Preparation 2JJ (24 ny,
14 mmol), were coupled in anal ogy to the procedure

Exanpl e 5A, Step 5. Théj crude product was purified
PTHLCOQ*S%CI\/E(}VCH Cl )—f0] H ©H Boc
"/ \/\/ __/— r \/\/N

U% LA

A mixture of the product of Step 1 (50 mg, 0.080 mmol) and 10% Pd/C (20 mg)
in EtOH (5 ml) was stirred under Hz (1 atm) for 4 h. The mixture was filtered and
5  concentrated to give the product (46 mg, 91%).

Step 3:
0 Q
OH B OH
ey 84S _/—ij,,,]rnwnj
F O; F o &EO;/ o N
F b F :

A solution of the product of Step 2 (46 mg, 0.073 mmol) and TFA (1 ml) in
CH:Clz (4 ml) was stirred at RT for 1 h. The mixture was concentrated and purified by
10  PTLC (8% 2M NHa/MeOH-CH.Cl,) to give the product (24 mg, 62%). 'H NMR
(CDCls) 8 7.15-7.35 (m, 5H), 6.72 (m, 2H), 6.60 (m, 1H), 6.37 (m, 1H), 4.62 (m, 1H),
4.49 (m, 2H), 3.94 (m, 1H), 2.7-3.5 (m, 12H), 2.34 (m, 2H), 1.44 (m, 3H), 0.83 (t, 3H,
J=7.2 Hz). LCMS (Conditions A): tg=2.64 min; m/e 529 (M+H)".
Example 5SMM

15
A suspension of Example 5HH (26 mg, 0.045 mmol) and Pd(OH)2/C (40 mg) in

MeOH (8 ml) was stirred under H, for 1.5 h. The reaction mixture was filtered and the
filtrate was evaporated. PTLC of the residue gave the product (22 mg, 88%). LCMS
(Conditions A) tg = 3.54 min; 585 (M+H)"



give the product (65 ng, 86%. M5 mle 627 (M+H)Step 2:
QH-NOHBoc FF A mxture of the product of Step 1

W@ 3@501154©. 080 nmol ) and 10% Pd/ C (20 ng) in BPCHUSE04/025748
m) was stirred under H (17atn) for 4 h. The m xture
was filtered and concentxgmmeSiNi ve the product (46
ng, 91% . Step 3: OH Boc FgA solution of the product
of Step 2 (46 ny, 0.073 nl) and TFA (1 m) in CH2 12
(4 M) was stirred at RT | 1h Bhhe m xture was
concentrated and purifi ed ‘ "t % 2M NH ZMeCOH CHCI
) to give the product (24 ‘ HNW (CDCl ) d
7.15-7.35 (m 5H), 6.72 (m l—I)cj @{60 (m H, 6.37 (m
1H), 4.62 (m H), 4.49 21‘% 94 (m 1H), 2.7-3.5
(m 12H), 2.34 (m 2H), 4 (m 3H), 0.83 (t, 3H,
J=7.2 Hz). LCM5 (Condifions A): t =2.64 mn; me 529
(MtH) . Exarrple 5MM F i NA suspension of Exanple

(e by i PRRor 8RR o pAcBRRo XM st

LCMS8I (sbudiionad\) ftg l=t3a‘26<dn|an557 ed+H)T.t rat e was evapor at ed.

PTLC of the residue gave it he praoduct (22 ng, 889%.
5 LCMVB (Conditions A) t = ﬁlﬂlﬁﬁ& 585 ( M+H) Exanpl e 5NN
HN , . . Exanple 5NN waQ prepared from Exanpl e 511in

anal ogy to Exanple 5MM Ni\j H OHy
N\/\/N

Y:/ANK@

Preparation 15 was converted to the product in analogy to the procedure of
Example 5A, except that Preparation 2LL was used in Step 5 in place of Preparation
2JJ. LCMS (conditions A) tr = 2.83 min; 473 (M+H)".

10 Example 7

Preparation 16 was converted to the product in analogy to the procedure of
Example 5A, except that Preparation 2LL was used in Step 5 in place of Preparation
2JJ. LCMS (conditions A) tg = 2.82 min; 513 (M+H)™.

15 Example 8A
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LCMS (conditions A) t = 3.26 mn; 557 (MtH) . Exanple

6 o CN Preparation was converted to the product in
war@bogp4t o t he procedure of Exanpl e 5A, excepPCT/H81004/025748

Preparation 2LL was used if1Step 5 in place of

Preparatlon 2JJ. LCVS (conditions A) t = 2.83 mn; 473

—QEM%[){ BOCExarrpl e 7 Hecr Prer@jﬁg&l on was converted to
BndNEApIRQduUct i n anal ogyBrtzw\,LQgN rocedure of Exanple 5A,

except hat Preparatjion 2EL ¥ag used in Step 5 in
a@eof Preparation (conditions A) t = 2.82
in, 5 MtH) Exan@;AO}%@: H Boc OH Boc F F
FTo a so ion of the prioduct of anpl e 5A, Step 3 (
. 3 g solitidh ofrthé produditdf Hxarmpte bAwSiep@dEd32ly B9 1-18®I) in THF

(27 o) o e 2R et SMgedh TREAD Tl B IR el i podtea to eo°c

for 255014\ dTﬁ@%%Gre% ﬁéé{fe@%lﬂﬁj sHiuraxeBtcifie dofx s M) and Bﬁtracted with

nbi ned organic | ayer was evaporated to dryness an
EtOAm@xﬂesmlaJu r@@nedtqrm@ lww&%e@m@ﬁtﬁt@odw?%md the

resnd?%g%‘?amg%ﬁ%é ﬁtgpﬂ%én cHiel 02 gg@%ﬁ é&f'ﬂ%&ﬁ é’éﬁﬁ HAH,6f (30 ml). The
organxicriayertveas dpdy (M§S50.), @menﬁatediaﬁdcpméwdrmsc@uam% to

chro igcg;rélﬂﬁy i 02Iu SFaaﬁent]éiOch/ﬁg;Qﬁes'@zgé/S tg492|vé Mke'_P)ro'duct (1.16 g,

90%). MS m/e 642 (M+H)".

F

Step 2:
OH Boc OH Boc
anN\/\/N HoN AN
© ”
F

A mixture of the product of Step 1 (1.16 g, 1.81 mmol), 20% Pd(OH),/C (1.17
g), and catalytic amount of AcOH in EtOH (12 ml) was stirred under Hy (1 atm) for 16
h. The mixture was filtered through a pad of Celite and concentrated. The residue
was taken up in CHxCl, (40 ml) and washed with aqueous NH4sOH (20 ml). The
organic layer was dried (MgSO,) and concentrated to give the product (611 mg,
91%). MS m/e 372 (M+H)*

Step 3:
OH Boc QH Bac
H2N\_/'\_,N HgN_v'\./N
F. g :\N - L. F ; ‘\N]
H O:S:o

To a solution of the product of Step 2 (92 mg, 0.25 mmol) and EisN (35 ul, 0.25
mmol) in CHxCl, (5 ml) in an ice-water bath was added benzenesulfonyl chloride (43
mg, 0.25 mmol) in CHxClx (3 ml) dropwise. The mixture was stirred in ice-water bath
for 1.5 h, diluted with CH2Cl, (40 ml), and washed with TN NaOH (30 ml). The
organic layer was dried (MgSQ,), concentrated, and purified by PTLC (5%
MeOH/CH.Cl,) to give the product (106 mg, 84%). MS m/e 512 (M+H)*
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OH Boc OH Boc v HF F A mxture of the product of Step
1 (. g, .81 mol), 20% Pd(OH) /C (1.17 g), and
wa@e ai0aloy4ske amount of AcOH in EtOH (12 m) was BCT/UEBA4/025748
under H (1 atm for h. The7&i xture was filtered
Steptdir ough a pad of Celite and concentrated. The residue
wasotiagegn up in CH Cl (40 nl) d washed w th aqueous

HND @820 m ). The organic | r vva»s@r'ﬁ@?f(l\/gSO) and
E cohce\nt]ated to give the p ﬁ"i\/ﬁbf 1%9. Mnme
2 I\WrH) Step 3: OH Boc YO:S— FO- To agsol ution of
5uct of Step 2 (92 ny, o lo=sand Et N (35
Fm nmmol) in CHC (5 nl) iC ter bath
d benzenesul fonyl chl or| de (43 0. 25 mmol )

i 2%*%2384@8@#?“’@‘3 o, 01267 Biel ehd PregaratdPeLL fus mg,
0.233mho d:ouplém\m&log;s&b ttig protieduter ghlEkampley8A Siep 5. The
oS A L AL B 8 o,

37%?1R/|5§M7§|)7§t1§m+4qa )*N H OH Boc ! The product of Step 3
mml) and Preparation 2LL (43 ng, O0.23

Stepiinl ) were couple in anal ogy to the procedure of
Exanpl e 5A Step 5. The crude product was purified by

%dMegg—CI/CHCI ) to gi the gw gduct (52 ny,

(
/_/‘3% ﬂlj(MrNa) S}g,rzf' B n,N\:/\,Nj

N — N

\ F

F\Q/ 0=5=0 \Q/ 0-8=0

F D Y D

A mixture of the product of Step 4 (52 mg, 0.077 mmol) and TFA (0.9 ml) in
CH.Cl (4 ml) was stirred in an ice-water bath for 30 min then at RT for2 h. The
mixture was diluted with CH.Cl2 (40 ml) and washed with aqueous NH,OH (20 ml).
The organic layer was dried (MgSOa), concentrated, and purified by PTLC (5%
MeOH/CHCly) to give the product (37 mg, 83%). 'H NMR (CDCl3) & 7.72 (m, 2H),
7.62 (m, 1H), 7.54 (m, 2H), 6.76 (m, 2H), 6.69 (d, 1H, J=8.8 Hz), 6.61 (m, 1H), 4.37
(m, 1H), 3.72 (m, 1H), 3.52 (m, 2H), 3.41 (m, 1H), 3.22 (m, 3H), 3.01 (m, 3H), 2.80
(m, 3H), 2.51 (m, 3H), 2.31 (m, 1H), 1.43 (m, 2H), 1.24 (m, 2H), 0.89 (m, 3H). LCMS
(Conditions A): tg=3.09 min; m/e 579 (M+H)"

By essentially the same procedure set forth in Example 8A, the following
example was prepared.

Example 8B LCMS (Conditions A)
tr = 2.63 min

/_/_ »\j ) fN\/\/:] m/e = 517 (M+H)+

\Q/ o?-o

E
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99 -NOHBoc -NHOHHTf A mxture of the product of
Step 4 (52 ng, 0.077 mmol) and TFA (0.9 m) in CH C

W@ 200510)45wms stirred in an ice-water bath for 3BCTUR2004/025748
then at RT for 2 h. The m X8ure was diluted with CH Cb

(40 M) and washed w th aqueou H (20 m). The
organi c | ayer was dri eMncentrat ed, and
PUFAd | ( viletd plepdtediaceotdi fréufetiowin
i o e S A R e e T ras
procadre: 7.54 (m 2H), 6.76 (m 2H) 6.69 (d, 1H, J=8.8
Ste hlz) 661(m 1H, 4.37 (m 1H), 3.72 (m 1H), 3.52
341 (m H), 3.22 (m 3 3.01 (m 3H), 2.80

(moﬁFﬁoc251(m 3H), 231(m 1. bk kg 2H),
HN2A (M 2H), 0.89 (m 3H). i A ONS A): t
=3; 0% nmin;, me 579 (MrH) By essenti I the jsanme

focedlire ser—forth in Exanpl e 8A “f ol Nowi ng
xampl € prepared. Exanple 8B L (Conc'h;@ms A t
F= 2.63 Hme 517 (M+H) +Exanpl es 8C- 8H1

Exanples in the Tabl e bel ow were pré: ared according to
t h& rhigture of thee praaiuedof Exapipéen 10AASHNXT (989 619,120 mmol),

erorBr 3 JAE ST B 190 SR 4650 B0 ol 258 m

2.21 ?‘Hmo]) a}f@gq%tggmﬁa (287 é’ﬁ 98 yumal dn OH G (@5ami)neas stirred at

RT 0016 h. mmmwas dlted) with é‘fﬁaﬁlﬂg%m%n %’r@gﬁgs' at‘i‘?g N NaOH

(30 rf%@%éﬁ‘gﬁ@gﬁ% g dg!eb yﬁ)‘{) ?@e%d&gl;a‘i‘éé{&érauﬂ%ﬁumaﬁﬂy column
chromat@gmpog r(S@w g(ame'm MgQi-HDé'hCld\@f@%)dq give theggpgodust (1.25 g,

959% i 8 eBoRtFy+( - 2° 9

Step 2:
H OH Boc Nb\’rk} OH

- bgfwb : ‘@fw

A mixture of the product of Step 1 (1.19 g, 1.89 mmol) and 20% Pd(OH)./C
(1.20 g) in EtOH (20 ml) was stirred under Hz for 4 h. The mixture was filtered
through a pad of Celite and concentrated. The residue was partitioned between
CH.Cl> (100 ml) and 1N NaOH (20 ml). The organic layer was dried (MgSO4) and
concentrated to give the product (965 mg, 95%). MS m/e 539 (M+H)".
Step 3:

To a mixture of the product of Step 2 (10 mg, 19 pmol) and PS-DIEA (33 mg,
124 pmol) in CHsCN/THF (7:3, 1 ml) was added the sulfonyl chloride (0.5 M in 1,2-
dichloroethane, 56 ul, 28 umol). The mixture was shaken at RT for 16 h and filtered
into a well charged with PS-NCO (37 mg, 57 umol) and PS-trisamine (32 mg, 135
umol). The resulting mixture was shaken at RT for 24 h and filtered. The filtrate was
concentrated and the residue was dissolved in 20% TFA/CHxCl, (1 ml). The solution
was shaken at RT for 2.5 h and evaporated. 1N HCI/MeOH (400 pl) was added and



95%9. MS nme 629 (MH . Step 2. QQF A mxture of
the product of Step 1 ( . g, .89 mmol) and 20% Pd( OH)

WO D05/014@ g) in EtOH (20 m ) was stirred underPE&I/U82004/025748
h. The m xture was fiItered4through a pad of Celite

the n%?td Co% nas efgﬁ 86he 4 efrfg Svlvﬁg gb?&gg 354 Wﬁ&&' in vacuo

anic layer
io g“;gfr@ob,{)ug@p) and concentr at ed to give the pr oduct

_95% M mle 539 (MeH) ur e
of Et(he o oduct of Suehyire (10 rTg, mt&iﬁsdﬁangéoe@ (33

Y o Y e T B |

g~ 24 ot )—n Q,I‘I ENFTHF(7-S; The
su?Pony chloride0.5 Mjn 1,2- di ch % oet hane 86 m

, 28 mmpl). The™M e/vs@&shakem an/eRBABoM-+H)nd
filterefl intd a well chaarg\eo]vvlth PS-NCO (37 ng, 57
mol ) ahd PS-trls (32My, 135 mmol ). The
resultiphg mxture shaR&n’at RT for 24 h and
filtered. The filtrale was ncentirated and the
resi due| was di ssol vell in 20% TFA/ A (1 m). T

soBt i oh was shakén at RT for 2.5 h artn;l==3353tmlﬂat ed.
HCl / MeOH (400 )\1 s Haddfédy andt he t haken
2B MHE

for 30 frn. e wedevapor i n
vacuo t¢p give the roduct NgX. Structure LCVS
(conditlion A) 80 Oa_sm)n -N|H H ml e=545 ( M+H)
O=S=08bt =3.52 =621 (M+H) O=S=0 8E t
=3.92 nmn
8E Q {r=3.92 min
OH
/_/“N»\:l\r(‘&'\/\,k} m/e=621 (M+H)*
F ‘\N
\Q/ 0=8-0
0
0 tr=4.15 min

8F
OH
~ Nb\mn\;”n] m/e=627 (M+H)*
s :\N
0=§-0
cl
SRS
8G Q ; tr=4.12 min
OH
/_/—N\»:‘\(n\/\/n] m/e=627 (M+H)*
S :\N
\Q/ 0=8=0
F
ci
8H Q tr=4.13 min
OH
~ Nz\j\ﬁﬂ\;\/ﬁ m/e=629 (M+H)*
o i E\N]




N H nfe=621 (MrH) f O=S=0O 8F t
(MH) O 8Gt

=4.12 nin -N nf e=627 (MH) |
WGE200581454n - N H OH mi e=629 (M+H) O=S=Ct
M e=629 (MrH) J Qt

=4.15 mn nf e=627
8H 9 t
=4. 18 PETIUS2004/025748

=4.15 ®n H OH H m q=631 (M+H)

+
C

(

¥

N —mre=635—(ivirH)—

O:S_ H OH
N\/\/N

T—t——=379

2T LA R0
m/e=629 (M+H)*

U 000
8J Q tr=4.15 min
OH
~ NEYH\_;\,H] m/e=631 (M+H)*
P N
\Q/ 0=§=0
F
i\m
F
8K Q tr=4.37 min
OH
~ waﬁ\_;\j] m/e=635 (M+H)*
o i Y
R@/ QO=8=
F
8L Q tr=3.92 min
OH
~ N%]\('R}\/\/ﬁj m/e=637 (M+H)*
P N
\Q/ 0=§-0
COOMe
NG
8M . Q tr=3.89 min
OH
/JNE\]WH\_;\_/H] m/e=639 (M+H)*
F :\N
\Q/ 0=$=0
F
OMe
OMe
8N Q tr=3.88 min
OH
~ Nb\wﬂ_v'\_,ﬁ] m/e=643 (M+H)*
o i 3 Y
=S=0
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HHmMe=647 (MtH) | St =4.15 min HH me=647 (MtH) V
0=s=0 TOt =4.02 mn HH mMe=647 (MtH) T o=s=0U t
wWe3006814540 nf e=531 (M+tH) F V t =3.86 m n H m qe&BES2004/025748
(MH) V T o=s=o V F Wt =3792 nmin H nfe=593 (MH) F
O=S=0 X t =3.97 nin H H m e=593 ( MH)
su Q tg=3.63 min
OH
/_WN%:LKH\:;\:/HJ m/e=531 (M+H)"
o N
\Q/ 0-§=0
F
8Vv Q tR=3.86 min
OH
/_/‘Nb\(ﬂ\:/'\:/nj m/e=585 (M+H)"
P2 N
\©/ 0=4-0
78
F —
8W Q tg=3.92 min
N H 9y +
/_f N\:/'\:/N] m/e=593 (M+H)
2 —N
\Q/ :S:O
F
8X Q tg=8.97 min
OH
7 waﬁ\/\j m/e=593 (M+H)*
F D :\’}‘
\©/ 0-8-0
F
57 0 tR=4.03 min
OH
~ N»J\NHWH m/e=593 (M+H)*
S N
\Q/ 0=8=0
F
8Z Q tr=4.01 min
N H (;)H H _ +
/J N_AUN m/e=593 (M-+H)
P :\N
0=8=0
F ©




0=s=0 Y t
=4.01 mn

=4.03 min HmMe=593 (MtH) T o=s=0 Z 0 t

HHmMe=593 (MtH) T o0=s=0AA t
wWot@sheB4(VH H) FO= SO F BB t

=3.87 mn

=3.95 mn H M eeSPVS2004/025748

(MiH) F- | O=S=0 CC t =3.978min H i e=597 (MrH) F
O=S=OF FDDt =4.1 nin QH H
8AA Q tr=3.87 min
OH
~ NEYH\/\,HJ m/e=597 (M+H)*
F S :\N
0=8-0
O ok,
F
8BB Q tr=3.95 min
OH
" NbYHWH] m/e=597 (M-+H)*
F 2 :\N
\Q/ 0=8=0
o
F
8CC Q tg=3.97 min
OH
S Ni\j\‘(ﬂ\/-‘\,ﬁj m/e=597 (M+H)*
. o ¢ :\N
\©/ 080
F ©
F
8DD Q tr=4.11 min
OH
e N 'ﬂ\_/f\/ﬂj m/e=605 (M+H)*
F 2 N
0=8-0
™
F
8EE Q tg=4.15 min
OH
e NN AR m/e=607 (M+H)*
2 9 “\
0=8=0
8FF Q tr=3.99 min
OoH
e H\/\,Hj m/e=609 (M-+H)*
. o i :\N
\Q/ 0=8=0
I L
OMe




m e=605 (M+H) O=S=O EE t
=3.99 mn H nfe=609 (MrH) O=S=0 FGG t

O=S=0 FF t
WOorRew5/0141609 ( M+H)

NOS=OTF Ow HHt

=4.15 min H n q=607 (MrH) F

=3. 96
=3POHURIN4/625748

me=613 (MrH) f Y O=S=O\ t/R=4.07 nmin nfe=613 (MH) /

8GG Q tr=3.96 min
N H C:)H H +
/_f N\:/\:/Nj m/e=609 (M-+H)
F Y
\Q/ 0=5=0
OMe
8HH tr=3.94 min
N H OHy
/_f b\‘(N\_/'\_,N m/e=613 (M+H)"
o i 1 j
F X
0=8=0
O oy,
F
8ll tr=4.07 min
N H OHy
/_/— N_A_N m/e=613 (M+H)*
o i % j
F N
\©/ 0=8=0
rQ
cl
8JJ S tr=4.11 min
N H 9Hy
/_F b\"/N\/\/N] m/e=613 (M+H)*
Fo N
\Q/ 050
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8KK tr=4.05 min
N H OHH
/_/— b\“/NWN m/e=615 (M+H)*
o i 1 j
F N
\©/ 0=8-0
L,
8LL tr=4.07 min
N H OHy
/J z\:‘\(N\_/‘\‘/N m/e=619 (M+H)*
o i X j
F N
\Q/ 0=8=0
7S
F _
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O=S=0JJt =4.1 min HmMe=613 (MtH) O=S=O T O KKt
=4.05 mn QHH mMe=615 (MtH) O=S=OMI| LL t =4.07 mn
wW@RhosIon5¢6-619 (MrH) O=S=O I MMt =4.49 m n - N HCHUE2004/025748
m q=649 (MtH) To O=S=O NN 80t =4.20 min -N H OH
r-e=653 M-H—Yo N O-S=0.-C |
Q tr=4.49 min

8M J ( LAALN I} vvvvv
OH
~ waﬂ\/\/ﬁj m/e=649 (M+H)*

8NN Q tr=4.20 min
N, H QH H +
/J N AN m/e=653 (M+H)
N

800 tr=4.36 min
N H OHy +
/_f NAUN m/e=655 (M+H)

8PP Q tr=3.98 min
N H OHy +
/_/— N\/\/N m/e=657 (M+H)

8QQ tr=4.13 min
N H 9HH +
/_/_ N\/\/N m/e=657 (M+H)
N

8RR S t=4.41 min
/_/—N H\_/-\_/H] m/e=671 (M+H)*
:\N




00t =4.36 nin me=655 (MFH) PP Qt =3.98 nmin - N OH
HN me=657 (MrH) 1J o=s=0 t =4.13 min H m q=657 (MH)

WOQE0SOESHO R RRt =4.41 min H QH m e=671 ( MrHICTDES:008®5748
Qt =3.88 nin nfe=598 (M+# ONTI Qt =3.87 nin -N

A (M H)— NGt ——=3-93—+n—H-gHH .'1'.“3’6 504 M=H)
g% 88 min
o= CN H

E

Wt =392 mp oy
S~ AN A Nj m/e=598 (M+H)*
2 G N
\Q/ 0=$=0
W
O-N

g=3.87 min
H OHy

8TT t
/_/‘ b\WN\/\,N m/e=604 (M+H)*

8UU Q tr=3.93 min
N H OHH +
/J N AN m/e=604 (M+H)

CN

8VvV Q tr=3.97 min
N H OHy .
/J N_AN m/e=604 (M+H)
N

sWw tr=3.83 min
N H QH H +
/J N AN m/e=657 (M+H)

8XX Q tr=3.83 min
N H OHy +
/_/_ N\:/\:/Nj m/e=657 (M+H)




“N. HOHHne=604 (MH) CN WV O t =3.83 nin -N
m e=657 (MrH) O=S=0 -S=0 XX t =3.83 nin n e=657 ( M+ H)
W@2BSOIBHE=08YY t =3.82 min me=631 (MH) 8ZZ PCEUSHB4/025748

in HOH me=730 (M+H NyGF AAA t =3.91 nin m e=559

(MEYYBBB t =3.57%1i n m e=583 (M+H) CCE£3.83.n@ m N
m e=614 [ Mt t1=3492Hyn OH Him e=621 ( M+ ER t
=3.72 mh HH) £6 s m/e=631((M+|_l9I)E'
o i j
F N
\©/ 0=§=0
CI~¢
F \-N
/
822 5 tr=4.18 min
N H OHy +
/_/_ N AN m/e=730 (M+H)
Iii)
F : N
\Q/ 0=8-0
F
E :Nl s
o}
8AAA Q tr=3.91 min
N H OHy +
/_F N AN m/e=559 (M+H)
o I 1 j
F N
\Q/ 0=8=0
F
8BBB Q tr=8.57 min
N H QH H +
/_f N AN m/e=583 (M+H)
r O Ry
0=$=0
/N
/
8CCC Q tr=3.80 min
N H OHy +
/_/‘ N AN m/e=614 (M+H)
o i j
F - N
\Q/ f;s\zo
S
F =L
8DDD Q tr=3.92 min
N H OHy +
/_/— N\__/\_/N] m/e=621 (M+H)
- :\N
\Q/ 0=8-0
)
F e
N




J o=s

=0 FFF t
=4.09 mn HHne=662 (MH) o=s=o0 HHH t

WOR@SO5E4( MrH) O=S=0 H 8 t

(MtH) F J IExaaneQSt

e
fpt

=4.02 nin me=652 (MH) JJ 0=S=0 GGG t

=3.76 mn H

=4.44 H H m n m e=6BEI/USH04025748
: 8®H Boc OH Boc HpN A m xture
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! " £ o OA Stan 2 (A10 i
mT% andUUUbl UIOI:A ; O, Ot CPTZE \tR é?lfm"'] =+
/_/_N AL H M/e=636 (M-+H)*
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F ©
HN\rO
8FFF Q tr=4.02 min
N H OHy +
/_/— NAN m/e=652 (M+H)
£ O —\N
\Q/ 0=8=0
I 7
=L
e
8GGG Q t5=4.09 min
N H :'H H +
/J N AN m/e=662 (M+H)
o @ i j
N
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! s
8HHH Q tr=3.76 min
N H (:)H H +
/_/— N AN m/e=657 (M-+H)
o i j
F. N
. 75 o
F _
kaN,U\
H
8l N tr=4.44
Nb\N/H QH H .
/_/_ N AN min
2 G N m/e=683
o: =
U 10 (M+H)*
s
F
cl
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benzophenone imne (240 ng, 1.28 mmol) in CH C (20
m) was refluxed for 16 h. The m xture was
waeoensensst@t ed and purified by col utm chr onmat ogP@Eping2004/025748
(gradient MeOH CH Cl 0-6% 8to gi ve the product (376
ng, 62%. M5 mqg 536 (MtrH)_ Ste . OHBoc FFA
m xture of the product o?)%ﬂ%&?—( 133 ny, 0.248 mmol),
Et N (35 mO0.25 mmol), andQacetic anhydride (25 ny,
0.25 mmol) in CHC (10 § so#ryed in an
ice-water bath for 30 a/n Nat~BNJ or h. The
m xture was dil uted th CHC£(§40541J and washed with
NaOH (20 m ). The organic [F was Jdried (MySO ),
concentrated, and purified b TLCO(3% MeOH CH Cl ) to
give the product ( ng, 81%. m e578 (MrH) Step 3: A

Stesg! ution of the product of Step 2 ( 6 ng, 0.200 movl)
[
Et

hydr oxyl am ne hydrochl oride (186 ng, 2.67 nmol) in

1 n1) was heated to 50 for 2 h.
HIee T xLure was concen %ﬁtﬁ'ﬁﬁ‘d the resi due was
parti¥i gned between (3¢ i) and NaOH (20 ni).

3 e oryani c Tayer ri ed CNYSO ), concentrated, and

rifiéd by PTLC (8%MOH:CH & ) to give the product
H89 ng, 100% . M 414 Step 4: HoN A A mi xture of
the product of Step 3 9 ng, 0.22 mmol) and
Preparation 2LL (39 ng,F0.21 mmol) were coupled in

o o o PRt OF ERaRipl S SATACh 2R TR AR ' &ytio) and
ben ﬁ@npﬁé INNRI(R40 M@0 1,88 mewol) in GH-Cliz 120 Nl wasvefiiixed @ 16 h.
The Phixture was concentrated and purified by column chromatography (gradient
MeOH/CH,Cl, 0-6%) to give the product (376 mg, 62%). MS m/e 536 (M+H)*
Step 2:
O OH Boc O OH B

_N\/'\E/N] _N\=/'\:/l<l
F\Q/' F\Q/:

F F

A mixture of the product of Step 1 (133 mg, 0.248 mmol), EtsN (35w, 0.25

mmol), and acetic anhydride (25 mg, 0.25 mmol) in CHCl; (10 ml) was stirred in an
ice-water bath for 30 min then at RT for 16 h. The mixture was diluted with CH.Cl>
(40 ml) and washed with 1N NaOH (20 ml). The organic layer was dried (MgSOQy,),
concentrated, and purified by PTLC (3% MeOH/CH,Cl,) to give the product (116 mg,
81%). MS m/e 578 (M+H)"

n) and water

HUIEHH

Step 3:
QH Boc OH Boc
=N A HaN AN

AL
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TFA A mixture of the product of Step 4 (49 ng, 0.084

mol) and TFA (0.9 M) in CHC (4 m) was stirred in
wapoosoerswat er bath for 30 min then at RT for 3r¢m/uIive4/025748

mxture was diluted with C8C (40 M) and washed with

aqwesolatidirofthe %ﬁ)dtmbg of S{r‘]qa) 25?1'36%‘1 Imegd logngTmméLC lz %He}ﬁ/droxylamme
a
hycigS BT PO Mgo2 G VBTN F Gtk misandaalgtia mirwaseated to
50°¢ %?Ci h) 'Fhe7 m%gtuﬁéjw s c&gésﬁtgé’@j arft @ &g\dy%"%ras gélﬁﬁlo%% between

CHz@Izl@O(mm) &n)d 1. M@Hr(eorml) T I’@Qorganlcaai)'er Wad driech(MY90,),

condesfbasbll ot huafedBy i sy MEUEHEREER) ¢ BEedhbproduct (89 mg,

100%) o048 une 1t (MeHJh i n Exanple 9A, the follow ng
exanpl es were prepared. EX. Structure LCMS (Conditions

ﬁ%98t =2.86 minme 543 (MtH) 9Ct = 2.60 min - 1 H
me 510 (MtH) o f J 9Dt = 2.98 mn HOHmnmMe 573
LM BPExanpl e 10A N Step : BOE, Qi Bas
2\/\/] /J N~

: “Ir

F N o I X
7@( A~ FU A
F

A mixture of the product of Step 3 (89 mg, 0.22 mmol) and Preparation 2LL (39
mg, 0.21 mmol) were coupled in analogy to the procedure of Example 5A Step 5.
The crude product was purified by PTLC (5% MeOH/CHCly) to give the product (49
mg, 39%). MS m/e 581 (M+H)*
Step 5:

Né H OH Boc é H OHy
/—/_ ,’l]rN\/\/N] TFA N\/\/N]
Y N

o X

o8
A

LA

A mixture of the product of Step 4 (49 mg, 0.084 mmol) and TFA (0.9 ml) in
CHzClz (4 ml) was stirred in an ice-water bath for 30 min then at RT for 3 h. The
mixture was diluted with CH,Cl (40 ml) and washed with aqueous NH,OH (15 ml).
The organic layer was dried (MgSO.), concentrated, and purified by PTLC (8%
MeOH/CH:Cly) to give the product (30 mg, 73%). 'H NMR (CDCls) & 7.21 (d, 1H,
J=8.8 Hz), 6.75 (m, 2H), 6.62 (m, 1H), 4.0-4.4 (m, 3H), 2.9-3.7 (m, 11H), 2.71 (m,
3H), 2.45 (m, 1H), 2.28 (m, 1H), 2.09 (s, 3H), 1.44 (m, 2H), 1.26 (m, 2H), 0.88 (m,
3H). LCMS (Conditions A): tg=2.17 min; m/e 481 (M+H)*

By essentially the same procedure set forth in Example 9A, the following
examples were prepared.
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F F To a solution of the product of Exanple 5A, Step 4
(326 ng, 0.687 mol) in THF (3 mM) was added 2M BH

WO 3M8/014540THF (2.0 m) and the m xture was heatPOI/US20640Q25748
for h. The m xture was tre&ed with saturated citric
acid (40 mM) and extracted with EtOAc (3x30 m ). The
corrbi-red-—organic layer was evaporated to_dryness and
the regydue Was partltlgﬂggtup@tween CH2dl 2 (6q_ 5 and
aqyeousNH OH (20 m). The organic Iayer wa Cq’hbﬁ ns A)

(MySO ) and OTCEMT AL T ed—to gl ve the—pt 90—

6099 . MB m e 462 (M+H)J)jStep 2: 0 OH Boc K tﬂ#iZ(&ﬂiBm:

A I xture of |the pr ] ofi Sep 1 (527 |ny )
angl Preparatijon 2 e ]p mﬂ\eﬁ n anal cgym(%stﬁaémm)
pr ocedur e of |Exanpl e 5A St ep S\N gi ve tlhe product
(882 ng, 70% as a yel 1. %tep 3: A suspension of
the product of Step 2 (g@/rrg, I) and Pd(OH) /C
(60 ngy) in MeOH (15 ml) Avas stirr€d under a H

at posp e for 6 h. The reaction m xture fhl
ang evg}?mrat ¢d to give el_pr@q%t (617 Wﬁgg?g/oéoe,bgp

me 539 (MeH] . Step/ 4 rm\xi\u,t of the pmelGtd (kif-H)*
Step 3 (18 nmy, 0.034 mml}) @ (25 ng, {0.18 mmol ) and
3-picolyl chloride hydr tiddl (13 ng, 0.08 mmol) in
DM (1 m) was stirred a (D%\Ikn/ The |reacti on

m kture was filtered, con entratebl and fhe residue was
supjected to|preparaLi ve HPLC (ConditTonps B toU grve

the al RY ated produc . The product was sti rired2:@8trin 4

TFA/CH C (2 2] hH t concentr at +
repi due was i sg’ﬁr/\%\l T/Rr’wg / MeCH ajnd e@a%%féh"“é'a’)

to| gi ve
Example 10A
F = i
N
F Nj
HIIJ\ INI
\“\ OH
o) 0
?_/
Step 1:
OH l;:'soc CH Boc
HZN\/\/N H2N\/\/N

T Y %
To a solution of the product of Example 5A, Step 4 (326 mg, 0.687 mmol) in
THF (3 ml) was added 2M BH3-SMe; in THF (2.0 ml) and the mixture was heated to
60°C for 16 h. The mixture was treated with saturated citric acid (40 ml) and

extracted with EtOAc (8x30 ml). The combined organic layer was evaporated to
dryness and the residue was partitioned between CH.Clz (60 ml) and aqueous
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the hydrochloride salt of the product (9 ng) as a

light yellow solid. LCMS (Conditions A) t = 2.13 mn,
Wont@s5BG4( M-H) . Using the appropriate al kyl atPeyUS2004/025748

reagent and essentially th&7same procedure described

NHQiH (Eg anlpl F¥hdWhgahicdajerd waydAsd @é%s@@% %nlﬂ"?fd;ncentr%edotg give the

. eagent Structure L ndi tions
Pro‘{’)&&r%gé‘igng?‘?ﬁ?&g@'% fepeBM+E ¢ = 2.28 min; 524
Step®H) | O0=0 { / ODt 2.38 mn; 552 (MtH) | { / QEI 1

= 2.28 mn; rVv> 550 (M+H> /| OFt = 2.41 mn; 564
(MHHDHGE® OGt = 2.17 mn; g ] (M—I@H Boc
HN AN S TNA N AN

T %

A mixture of the product of Step 1 (527 mg, 2.80 mmol) and Preparation 2LL
were couple in analogy to the procedure of Example 5A Step 5 to give the product
(832 mg, 70%) as a yellow oil.

Step 3:
o) o)
N3 p OH e X g OH oo
o 5 O i
F- ;: J l Fu ; J H
F F

A suspension of the product of Step 2 (832 mg, 1.32 mmol) and Pd(OH),/C
(670 mg) in MeOH (15 mll) was stirred under a Hs atmosphere for 6 h. The reaction
mixture was filtered and evaporated to give the product (617 mg, 87%). MS m/e 539
(M+H)*,

Step 4:

A mixture of the product of Step 3 (18 mg, 0.034 mmol), K2COs (25 mg, 0.18
mmol) and 3-picolyl chloride hydrochloride (13 mg, 0.08 mmol) in DMF (1 ml) was
stirred at RT for 18 h. The reaction mixture was filtered, concentrated and the
residue was subjected to preparative HPLC (Conditions B) to give the alkylated
product. The product was stirred with 1:4 TFA/CH,Cl, (2 ml) for 2 h, then
concentrated. The residue was dissolved in 1 N HCI/MeOH and evaporated to give
the hydrochloride salt of the product (9 mg) as a light yellow solid. LCMS (Conditions
A) ta = 2.13 min, m/e 530 (M+H)*.

Using the appropriate alkylating reagent and essentially the same procedure
described for Example 10A, the following Examples were prepared.



c" /OH-NVe -NMe t = 2.42 nin; 0536 (MH Br N 101
t =2.22 mn; 530 (MH+ Br HN' HBr JL L Jt = 2.53
WORG05/0N551 8 (I\/H—I) CI JL OK't = 2.61 mn; 534 POFUBED004/025748
Ot =2.51 mn; O (MEHB8l HHHC zZzI OM3t =
17 nin— 533 (l\/I—LI—l\ |
Ex. Reagent LCMS
Struct
veture (Conditions A)
10B o f ? tr = 2.15 min;
(‘LNH2 (tL NHp 496 (M+H)*
Br F N]
Hl\ll\ N
& OH
fo) 0
zig/
10C 0 F Q tr = 2.28 min;
|)LNMe2 KIL NMe; 524 (M+H)*
cl F N]
HNl\ N
o R OH
v
10D 0 F ? tr = 2.38 min;
(“\NEtg (u\ NEt 552 (M+H)*
o] F Nj
Hfil\ ﬁ
g OH
o "\O
v
10E o F (‘i tr = 2.28 min;
N N 550 (M+H)"
Cl Q F Nj O
Hl?l\ I'[\!l
g OH
o0
~J
(s
10F Q i Q tg = 2.41 min;
R=<&. min,;
N NKLLNO 564 (M+H)*
Cl F j
Hl\ll\ ”
e OH
o )"0
~J
s
10G O F 0 ta = 2.17 min-
r=2.17 min;
KKN 0 566 (M+H)*
. (}) c N] (_o
Hl\ll\ ﬁ
g OH
o~
s




HCl Exanpl e 1 The product was prepared according to the
procedure of Exanple 2A, except that

WORBSO1451G - 4- benzyl oxy-D-proline was used in pPEL/ESIN4/025748
N-Boc-D- 1, 2, 3, 4- tetrahydr@Psoqui nol i ne-3-carboxylic

nd FrepaN

Pr ep tion 3

pf two di a<ter;om;9r 536 (M+H)*
ever se- phase Preparative Hi
Di astereonmger 1: H NWR (400
), 7.20-7)35 (m 5 H)
H, 4.29 (m 1 H, 3.
m 1 H, B.35-3.46 (

mlH), D .

acid a lon 2A"was used T _place o )
10 e product @d as p M xLHh2min;
s {that we separ t_e(a by

bs, 1
1(m 2
3. 68
4-3.15

7 (m
88 (M

.13 (

m 4

c33
:__rcoo-

43
CNB1? nd
Di ast er eoner
H), 7.20-
D H), 4.28
B3.76 (m 1
(m 2 H),
>.30- 2. 60

Lm ’)I_I\

il

1.25 (m 2H)

53 H |. tR=2.22 min;
d 8.45 (G39 (M+H)"
4.55 (m
1H),
3.17-3.30

2

N

I")

{conditions A)

I(‘J\

M n, 1680 (
t he foll ow
Structure
(MtH) C t

= 3.85 nmin;

S
g the a
PS Wer e
tions

ppr opri

epare
11
QBn 474
H

ar bc édr%% gglrﬂm

;ﬁé“g B i

j]—|HDCOHPBnt

10K

tr =2.61 min;
534 (M+H)*

10L

tr =2.51 min;
550 (M+H)*

10M

HCI

tr =2.17 min;
533 (M+H)*




= i n; F COH
502 (MH) 2B EH OBn t = 3.98 nin; 516 (MH) 2C
CBnt( = 4.00 min; 516 (M-H) 2D GCOH CBn t = 3.67
WOorR005/05440 (MeH) 2E H QoH - OBn t = 3.74 min; SBEI/A®Y025748
2Ft O = 2.91 nin; 560 (M) OH2Gn F, J Xt = 2.66

mn; 559 (MrH) NHBoc Example 11A

F
F ° F
(0] (0]
Iag 0% alise
N N
H
0 N H OH Oﬂ

N

L

The product was prepared according to the procedure of Example 2A, except
that N-Boc-cis-4-benzyloxy-D-proline was used in place of N-Boc-D-1,2,3,4-
5  tetrahydroisoquinoline-3-carboxylic acid, and Preparation 2A was used in place of
Preparation 3A. The product was obtained as a mixture of two diastereomers that
were separated by reverse-phase preparative HPLC (Conditions C). Diastereomer 1:
H NMR (400 MHz, CD30D) § 8.40 (bs, 1 H), 7.20-7.35 (m, 5 H), 6.73-6.85 (m, 3 H),
4.51 (m, 2 H), 4.29 (m, 1 H), 3.99 (m, 1 H), 3.81 (m, 1 H), 3.68 (m, 1 H), 3.35-3.46 (m,
10 3H),3.17 (m, 3 H), 2.94-3.15 (m, 1 H), 2.34-2.64 (m, 4 H), 2.13 (m, 1 H), 1.97 (m, 1
H), 1.43 (m, 2 H), 1.25 (m, 2 H), 0.88 (m, 3 H); LCMS (Conditions A) tr = 4.28 min,
530 (M+H)*. Diastereomer 2: '"H NMR (400 MHz, CD30D) 008 8.45 (bs, 1 H), 7.20-
7.40 (m, 5 H), 6.74-6.95 (m, 3 H), 4.55 (m, 2 H), 4.28 (m, 1 H), 4.22 (m, 1 H), 4.01 (m,
1H),3.76 (m, 1 H), 3.62 (m, 1 H), 3.37 (m, 2 H), 3.17-3.30 (m, 2 H), 3.09 (m, 1 H),
15 298 (m, 1H), 2.78 (m, 1 H), 2.30-2.60 (m, 4 H), 2.11 (m, 1 H), 1.36 (m, 2 H), 1.18 (m,
2 H), 0.88 (m, 3H); LCMS (conditions A) tr = 4.38 min, 530 (M+H)*.
Using the appropriate carboxylic acid the following Examples were prepared.

Ex. Preparation Structure LCMS
(Conditions A)
F
~COLH - -
11B Q 2 OBn tr = 3.58 min;
d NH F 474 (M+H)*
HN N
H
g OH
NH
o)
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H 2H("NH C Kt =3.21 mn; N528 (MtH 1 LJ 2I
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mn, N 546 (MrH) 3.38 nin; 9546 2L (MFH)O t = 3.31 min;
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F 582 (M+H)*
b HN N
F O o
N
2R é
F
F
v oﬁ“’z” OBn tr = 3.39 min;
F 599 (M+H)*
b HN N
oH H
g 0@/%0
N
2S 2;}
Cl
F
1w oﬁCOZH OB tr = 3.54 min;
F 632 (M+H)*
HN N
on H
CF o%j/&O
3 N
oT 2:_}
CFs
F
11X oﬁcoz“ OBn ta = 3.26 min;
F 582 (M+H)*
HN N
IZ >~F H
O:(j/&OOH
N
2u
F




2CCGGor t =3.40 mn; g OBn 638 (M+H) // -Owe 3.45
mn; 638 2DD O (MH+H Ow HH COH PBnt = 3.82 mn;
WOR50MHMH) 3.89 nmin; 613 2EE (M H) |1 Et CO HEBNS1004/025748
3.61 min; 558 (MH t HH3 NJJ Pr HOBn t = 3.72
in, N 572 (MeH) 3B KK CBnt =4 54 nin;
1Y OﬁCC’zH OBn tr = 3.60 min;
F 578 (M+H)*
,Z >~CH3 HN N
O:(j/go OH tr = 3.67 min;
oV N 578 (M+H)*
CHs
F
112 o=~y O oBn tr = 3.20 min;
o F 582 (M+H)*
3| e
o:(j/go OH tr = 3.25 min;
N
oW : F 582 (M+H)+
F
11AA O:(j/COzH OBn tr = 2.64 min;
N F 565 (M+H)*
N, HN N
/N H
= 2X O:(j/go OH tr=2.65 min;
N 565 (M+H)*
R
~ F
11BB O:(j/cozH oBn tr = 2.51 min;
N F 565 (M+H)*
J \N HN H
_ O:(jAOOH
N
2Y
/_\N
F
11CC OﬁCOQH OBn tr = 3.36 min;
F 554 (M+H)*
o ya s
=
oﬁ/j/go O 3.41 min; 554
07 N (M+H)*
O




OoH 586 (MrH) 3C LL Bn OBn't = 4.64 nmin; N 621 (M+H)
H3DMMOBnt =3.38 ninj OH584 (M+H 3HNNt =
W@285/0ms580 OBn 612 (MH+H) 310 0 OBn t = 3.63 nPEI/USIDO/b25748

600 (MrH) 3E PP Bn = 4.02 ®#%n; CO H OBn t 634 (M+H) 3J
Mo OBn t = 3.65 min, 559 ( Meh) [!_\/h HNT. H 5A

11DD o CO.H tr = 3.47 min;
:(Nj/ OBn R
F 570 (M+H)
g o=y o
N
2AA
s
F
11EE ° COzH tr = 3.46 min;
:l(\lj/ OBn .
b F 570 (M+H)
HN N
s oa/j/go o
N
°BB 2_)
7\
S
F
11FF CO-H tr = 3.05 min:
o = ’
:(Nj/ OBn .
F 571 (M+H)
SS:N HN IF:!'
¥z o i/fo OH
N
2CC S_
=N
S
F
COzH in:
11GG oﬁ ZME i OBn r= 3é40 m'?’
638 (M+H)
OMe
HN ”
- o%j/% OH 3.45 min: 638
N OMe (M+H)*
L@*CMe
F
11HH o=(j’COZH OBn tr = 3.82 min;
{ o F 613 (M+H)*
HN H
o o O 3.89 min; 613
2EE N
(M+H)*
L@—Cl




RROBnt = 3.46 mn,
587 (MtH) 5 TT Bnh X O H OBn t

= 3.88 mn;

W0 20058864 MtH) Bn 0=< 5D .

573 (MrH) t 5B SS Pr

NyCO H OBn t
= 4.50 mn;
Jp 11UU Bn t = 3. 33POi/ns2086625748

(MH) Bn 5E p 11W Bn t = 4732 nin; 621 (MH) Bn 5F

T TIWNVT =[3.46 min, Pr 573 (MHTF
Et HI.
11l O:Xj/COZH OBn tr = 3.61 min;
N F 558 (M+H)*
< / Et HN N
H
O:Xj/&o o
3A N:
F
P in:
11J4J O:(r\j/COzH OBn tr = 3.72 min;
N F 572 (M+H)*
C Pr HN H
ozej/go o
3B N:
F
11KK 0OBn tr = 4.54 min;
o CORH F 586 (M+H)*
N HN N
¢y o o ©OH
N
3C {
F
B .
11LL . :;YCOzH OBn tr = 4.64 min;
N F 621 (M+H)*
¢y Bn HN ﬁ
0#0 o
3D N:
F
11MM OBn tr = 3.38 min;
o=( " F 584 (M+H)*
o yan
° o ©OH
o U
F
11NN tr = 3.65 min;
E OBn
o COLH 612 (M+H)*
N HN N
H
e o o OH
N
3l (o




6 Pr

Exanpl e 12A OPh Step :

OH HO BnOpC N Boc

Ci s-4-hydroxy-D-proline was converted into

W@ 2RpA {4544 er t - but oxycar bonyl ) - 4- hydr oxy- D- pr oPCTI€S2004/025748

benzyl ester based on the P8ocedure reported for the
byrl'l IICDI J F
tert- ut oxycar gonyl ) - 4- hydr oxy- L- prol i ng ben éé .
eg‘t%)gréfrc ~s- 4- hydr gxy- Lpr ol Bt al. PO%3 3 min;
Chem (19 912) CO0z3009- 3016) F i nversj ona(b@)(M+H)
give (4S)-1- t - but gxycar hanyky roxy-D-jproline
benzyl ester daptled fromithg rgpodited procedure
(Lowe et {al. J—~Chem |Soc. Ki'nC®rans. 1 (1997),
539-546) flor the synthgsis of N
(4S)-1-tert-buBblxycaronyl) - 4§_h_)7d1‘oxy D- prol i ne net hyl
ester from
(4R) 1-(tert- but oxycarfbonyl ) - 4-hydr oxy- D- prol i|ne
el est er Blst 8g,2: |OH OPh £nO Bdc tr =4.02 min;
(4S)-1-(tero=pu oxycar bonyl ) g D-prolilne +
benzyl ester s _convegrted into 634 (M+H)
(4R) - 1- ({ert - kuroxycarbonyl ) Ba- BifenbxyN D- pr ol i|ne
benzyl ester based onjthe f e otocol (Bellier
et al. J| Med. gghem (1997), , 3947-3956) fqgr the
correspondi ng nethyl ester. Step-3: The produdt of
Step 2 was converted o Exanp 12A in anal ogy to the
procedur ¢ of Exanple 2A, exceptk that Preparatijon ZA
wasQ@sed|in MPace of OB tr = 3.65 min:
R 3 F 559 (M+H)*
e HN N
- j i
5A {_/_
F
Et .
11RR o N «CO.H OBn tr = 3.46 min,
{,3/_ F 573 (M+H)*
Et HN N
o
- O
F
P in:
1188 N COpH OBn tr = 3.88 min;
aW F 587 (M+H)*
pr HN N
Q_/— T |‘§ du H
o7 0
° O
F
Bn T,
nrr N 00 oBn tr = 4.50 min;
#{,:7/_ F 635 (M+H)*
Bn HN N
N iy OH H
o= ] 0
5D N




Preparation 3A.. LCM5S (conditions A): t (isomer 1) =

3.23 mn, nme 516 (MtH) ; t (isoner 2) = 3.36 mn, me
WG1®sOMsk) . Using the appropriate carboxylic BCT/US2004e25748

foll ow ng Exanpl es were pré@ared Exanpl e Preparation

Structuré LCCVS (Condi (i ons A) pplzB—““n =332 mm;
ofyu 7 1 S7@(MEH) Il | 3. map_ min:
598(M+H)5;t% €O i [P = 3.94 : H %ﬁ .
3Ep EBnpt .69 mn; C 565 (M+H)
5E
F
B - .
vV rr‘\x ~COH OBn tr = 4.32 min;
o< F 621 (M-+H)*
¢y Bn HN N
=<?\lj\\\"l§o OH H
5F {l_/
F
11WW P';N:\ICOZH OBn tr = 3.46 min;
o F 573 (M+H)*
r
HN N
6 PI’\N OOH
o N
Pr
Example 12A
F
OPh
F
HN N
H
O:(j/goOH
c
Step 1:
rﬁ 4
HO,.C BnO,C réloc

Cls-4-hydroxy-D-proIine was converted into (4R)-(1-tert-butoxycarbonyl)-4-
hydroxy-D-proline benzyl ester based on the procedure reported for the synthesis of
(45)-1-tert-butoxycarbonyl)-4-hydroxy-L-proline benzyl ester from cis-4-hydroxy-L.-
proline (Webb et al. J. Org. Chem. (1991), 56, 3009-3016). Mitsunobu inversion to
give (4S)-1-(tert-butoxycarbonyl)-4-hydroxy-D-proline benzyl ester was adapted from
the reported procedure (Lowe et al. J. Chem. Soc. Perkin Trans. 1 (1997), 539-546)



10

Ft =374 mn; =<T OPh 586 (MH Pr 3F WGL COHJ ,

t =3.92 min; 584 (MtH) 3G 3.99 min; 584 (MtH) p Ht =
wQ@2@30mdsmg N 546 (MrH) 23 Ft = 3.44 mn; Pr 5BOT/(Meb)/025748

6 PrExanmple A OBh HH H Sté&p : OBn OBn BnO N

for the synthesis of (4S)-1-tert-butoxycarbonyl)-4-hydroxy-D-proline methyl ester from
(4R)-1-(tert-butoxycarbonyl)-4-hydroxy-D-proline methyl ester.

Step 2:
OH OPh
L Ia!
BnO,C Boc BnO,C rl%loc

(4S)-1-(tert-butoxycarbonyl)-4-hydroxy-D-proline benzyl ester was converted
into (4R)-1-(tert-butoxycarbonyl)-4-phenoxy-D-proline benzyl ester based on the
reported protocol (Bellier et al. J. Med. Chem. (1997), 40, 3947-3956) for the
corresponding methyl ester.

Step 3:

The product of Step 2 was converted to Example 12A in analogy to the
procedure of Example 2A, except that Preparation 2A was used in place of
Preparation 3A.. LCMS (conditions A): tr (isomer 1) = 3.23 min, m/e 516 (M+H)™; tg
(isomer 2) = 3.36 min, m/e 516 (M+H)".

Using the appropriate carboxylic acid, the following Examples were prepared.

Example Preparation Structure LCMS
(Conditions A)
F
12B o OPh tr = 3.32 min;
o 2 F 570 (M+H)*
N HN N
C o o
N
o C
F
12C t = 3.60 min;
= OPh
o COH 598 (M+H)*
N HN N
H
C oil/go oHt
N

L

3l




Boc H N Boc

(4R) - 1-tert-but oxycar bonyl
whenwsplssester (Bellier et al.
3947-3956) was converted i Htlo the product

J.

- 4-benzyl oxy- D proline
Med. Chem ( 1BOTYS2040025748

i n anal ogy

to the procedure of Exanple ZA FSteps I through 5,
extept that (4R)-1-tert-butoxy tr = 3.94 min:
4- benzyl ¢oxy d,ge benzyl eg SBd in pl'ace ’
of nethyl 2,8, 4- \F 586 (M+H)*
tet rahydr oqui i ne- 3- ¢ar bo (Conditions A
t 4.84|m me 925 (2M+ , 407
(MtBu+H} (M Boc+H) . [ 7 (40
ng) and Et N (0.05 m) |was 5ol uti on
of the ploducthf Step inCHC (1 m).
After 24ih, the reacti ted and
t he residue v&s subj ec B) to
gi 1ZEt he coup d gpedu Cotypt 869 min;
pr oduct gy to 5
Step 6 gav H‘b product . A%'Q.OZW"'HY
m n; 531( H) n ana ijng the
appropri gate eparatio | , e
foll owm ng Exanpl es werg prepar Ex. Preparatj on
Structurge LCMS3JCondit}) ons p 13Bt = 3.87 nin; 601
(MMHHC OPh t = 3.60 mip; N %18 (MtH N PrO
F
12F QYCOZH OPh tr = 3.74 min;
N F 586 (M+H)*
< e
O#OOH
N
F <
12G Z F
CO.H .
;QNj/ 2 OPh tg = 3.92 min;
C F 584 (M+H)*
7 HN H
OH .
3G o} 0o 3.99 min; 584
N
<j/ (M+H)*
F
12H O:{lj/cogH OPh tR =3.21 min;
~ F 546 (M+H)*
L/ HN N
OH
O¥j/go
2J N
S~
A/
F
121 Pr\jl:j/cozH oPh tr = 3.44 min;
o F 559 (M-+H)*
HN N
. Pr\N/j/gOOH
O 1
Pr




DOPht =3.17 mn; N517 (MtH Et = 3.81 nin; OPh
587 (MtH) 8 F 0 = 3.55 nin; X OPh 504 (MH+H) PrO Prc
W@20050143468 mn; Bn N N 531 (MtH) PrO H j T Pr CBXEDIP1064/025748
14A OBn OBn OBn CbzN A m xtWre of _
(N- benzyl oxycar bonyCazet 'E%J;ﬁﬁ@;_%_%f boxylic prepared
according to Macdonal d e - J.wved. Chem, (2002);
45, 3878 (325 ny, .38 nmol)f and the product of
Exanpl e 13A, Step 1 (320 0. 69 ), HOAt (330 ny,
2.42 mmol ), HATU (790 ng and Et N (580 m
,4.15mm|)inDl\/F(8rrr)vva ipred at RT for h.
The mixture was partitioned" etO sn Et OAc and water,
and the organic |ayer nasibetﬁ' with water and sat'd
NaCl, dried (MgSO4) , cancentrated, and purified by

chromat ography (S 2, - 2% MeOH/CHCl ) to give the
coupl ed
Step 1: -
OBn OBn
F
BnO,C~ N HoN N
Boc OH Boc

(4R)-1-tert-butoxycarbonyl-4-benzyloxy-D-proline benzyl ester (Bellier et al. J,
Med. Chem. (1997), 40, 3947-3956) was converted into the product in analogy to the
procedure of Example 2A, Steps 1 through 5, except that (4R)-1-tert-butoxycarbonyl-
4-benzyloxy-D-proline benzyl ester was used in place of methyl N-Boc-D-1,2,3,4-
tetrahydroquinoline-3-carboxylate. LCMS (Conditions A) tg = 4.84 min: m/e 925
(2M+H)*, 463 (M+H)*, 407 (M-tBu+H), 363 (M-Boc+H)*.

Step 2:

Preparation 7 (40 mg) and Et3N (0.05 ml) was added to a stirred solution of the
product of Step 1 (10 mg) in CHxClz (1 ml). After 24 h, the reaction mixture was
concentrated and the residue was subjected to HPLC (Conditions B) to give the
coupled product. Deprotection of the coupled product in analogy to the procedure of
Example 5A, Step 6 gave the product. LCMS (Conditions A) tg = 3.21 min:

531 (M+H)".

In analogy to Example 13A, using the appropriate Preparations and

intermediates, the following Examples were prepared:

Ex. Preparation Structure LCMS
(Conditions A)
F
13B 0 0 tr = 3.87 min;
OB '
ProN N/U\N/\\N@ F : 601 +
e/ (M+H)




product (402 nyg,
mn,

869 :

LCVMS (Conditions A) t
nme 680 (MrH). The coupl ed product (220 ny, 0.323
wor@asp1em 20% Pd(COH) /C (20 ng)

4.99

in EtOH () P@EES2004/025748

stirred under 50 psi H , ahd the mxture was filtered
1 on 1 he—teact+on—as—onrt-tored—by—TLC
'Orurrleéﬁ(z;‘ljil?: :;g res(budule wag subj ec'F ed to PTLC (8‘4v I\/Ja .
H3/"VeOH) | CH Cl to give the tr = 3.60 min;
(Condi ti ons 48 _n' nte 490 518 (M+H)*
(M *ButH)|, 46|\_JMB Step 2,C_l ' oduct of Step
1 was coupl ed th pent ar10| Cc aci Jﬁ@é oskentially the
procedur g pfExanpl e 5A, Step@ coupl ed product
was subjejcted to TFA in analo to Exanple 5A {Step 6,
to give the product. L (cohditions A) t = 4/90 mn:
Ms me 580 (MrH) g 562 (M{H O+ Usi ng the appfopriate
carboxylijc acid, the folllow ng Exanpl es were pfepared
frddl he product f Exam)l e 14, ep 1. Ex. Carpoxylic
Acid Struc® ndi tions = 4. 5P tA=B.17 min;
OBn 572 (|M+ Lé‘r@‘t = 4.3 PH'H 5b6 &Mm "
14D [> C —408mn OBn 514 Ir:l|NO—|1/5 (M+H)
H
o OH
N0
E’\(\)
F
13E o Q tr = 3.81 min;
ProN N)LN/\\N@ PPh +
= F 587 (M+H)
0] HN N
H
ProN N/gOOH
8
F
13F Q tr = 3.55 min;
N/U\N/\\N@ oph | ° ’
F
<;' =~/ 504 (M+H)*
Prd H/'l N
x~ OH
v
9 Pro’
F
13G /lOJ\ B tr = 3.68 min;
N NOn= F O N] 531 (M+H)*
Pro HN N
H
S
9 N
PrO
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15

20

0 14E AcHN. OBnt = 3.42 min; "CO H 559 (MtH) AcHN The
foll ow ng Exanpl es were prepared by reaction of the

w@e@docts4of Exanple 14, Stepi , with the appr opeT/a8m04/025748
sul fonyl chloride (1.2 equit#)) and Et N (2.0 equiv) in

CH C at RT. Upon conpl etglq' on af t?e reaction, the
reaction m xture was dil 1 Cl /water, washed
with brine (1x), and the organic |layer dried (MS 4),
and concentrated. Treatnen f the residue with TFA in
anal ogy to the procedure OBp Step 6, gave

t he products. Ex. Sul fonyF oyid tructure LCVS
; 567 (M+rH) SO Cl

(Conditions A) 14F t = 4. 34 ™
14Gt = 4.17 mn; OBAbL52 ( OPOHCI 14H MeSO Cl t =
3.86 mn; OBn 524 (M ‘@ 15A Q Step :
O
Step 1:
F F F
0OBn OBn OBn
F F F
N HN N
N L Boo /jiN& oH Boc /j§ oH Boe
(0] 6]
CbzN HN
A mixture of (N-benzyloxycarbonyl)azetidine-3-carboxylic prepared according
to Macdonald et al., J.Med.Chem., (2002); 45, 3878 (325 mg, 1.38 mmol), and the
product of Example 13A, Step 1 (320 mg, 0.69 mmol), HOAt (330 mg, 2.42 mmol),

HATU (790 mg, 2.08 mmol), and EtzN (580 wl, 4.15 mmol) in DMF (8 ml) was stirred
at RT for 16 h. The mixture was partitioned between EtOAc and water, and the

organic layer was washed with water and sat'd NaCl, dried (MgSQ,), concentrated,
and purified by chromatography (SiOz, 0 - 2% MeOH/CH.Cl,) to give the coupled
product (402 mg, 86%): LCMS (Conditions A) tr = 4.99 min, m/e 680 (M+H). The
coupled product (220 mg, 0.323 mmol) and 20% Pd(OH)./C (20 mg) in EtOH (11 mi)
was stirred under 50 psi Hp, and the mixture was filtered after completion of the
reaction as monitored by TLC. The resulting residue was subjected to PTLC (8% (2M
NHa/MeOH)/CHCly) to give the product. LCMS (Conditions A): tr = 4.49 min: m/e 546
(M+H), 490 (M-'Bu-+H), 446 (M-Boc+H).

Step 2:

The product of Step 1 was coupled with pentanoic acid by essentially the
procedure of Example 5A, Step 5. The coupled product was subjected to TFA in
analogy to Example 5A, Step 6, to give the product. LCMS (conditions A) tr = 4.90
min: MS m/e 580 (M+H), 562 (M-H.O-+H).

Using the appropriate carboxylic acid, the following Examples were prepared
from the product of Example 14, Step 1.



Boc To a RT sol ution of 3-benzyl-4-im dazolidinone (

.07 g, 6.07 mmol ), prepared according to Pinza, e al.
waoe@gbiogsAnn. Chem (1988), 993, in CH C (80 nPQT/MaR04/025748

added Et N (7 drops) and B ( .39 g, 6.38 mol).

Arter 20[h, tThe reactipn m'xturevvas dr foted—w tir watet

anggti rregam(g?r@y\ad/ for Shciigses were

separated, and fhe aqueous phase vvas extract ed ML(E;B onsA)

Co (2X) [ The orgamc p

W brime, dried over _ i

co#g%ntrate . ~\Jhe crud tr = 4.59 min;

chr omat ogr aphy j(silica osg'z‘([eh.H)*

the desifed prodeRdH ( N.

P> To a|-78 C solutio 17n1

.20 mol) in THF (1 m M in

hexanes, [0.74 m, .15 xture

was warnmed to 0 C, and n, it

wWas cool gd—back—to =781~ ged—a

-7 so| uti of the '

mnrﬁ‘f‘je in TH%S m). StR = 4,33 min;

stirred pt - Qb 11 h. At g - 78 556 (M+H)*
(366 |ng,

1.00 mmo|) in THF (2 eNresul tilng

m xture pwas stirred fo ©@Hand t hen |was

diluted with water and . r warmng to RI, the
phases were separated,| and tlhe agqueous phase wds
extracted with (3X). The orgdanic portions were
conbi ned, washed with |brine, dried over MySCU,
fil14Rred and>ect@ghtrated. T rude resi due wggg = 4.08 min;
purified by chromatogrlaphy %
Et OAc/ hexanes) to givd the "él uct (288 %(M"'H)J’

sol ution| of the product of Preparatlo
r+) was addely.

459 . Stlep 3: N
on H
0
A\H/N
o]
F
14E ACHNI OBn tr = 3.42 min;
CO,H F 559 (M+H)*
AcHN Hil H
[Wra
N
0

The following Examples were prepared by reaction of the product of Example
14, Step1, with the appropriate sulfonyl chloride (1.2 equiv) and EtsN (2.0 equiv) in
CH:Cl, at RT. Upon completion of the reaction, the reaction mixture was diluted with
CH:Cly/water, washed with brine (1x), and the organic layer dried (MgSOQ,), and
concentrated. Treatment of the residue with TFA in analogy to the procedure of
Example 5A, Step 6, gave the products.



HNFF Aflask was charged with the product of Step 2

(325 ng, 0.506 mMmol ), EtOAc (10 m), AcOH (0.050 m)
war@sPo(s@H) /C (200 ng). The flask was evacuat PCI/aRIN04/625748
filled with Hfroma ballotie (7X) and then kept under
H bal T oon[pressure. After] 20 h, additional PAd{(QH7/C
(10€xD) ABSUW&%&@KI@M@W*N by AcSliue@r®50 ™M) .| Aftesms
an addi ti pnal xture was filtered thr o&%hdltlons A)
Cel'ite W [h copious EtrOAT washes, gand theresut
fil{qate was |concentrated. The crude resi due wgs; —434m|n
purified py romat ogr aphly (sili 0- 15%(73\1, NH P
ZMeOH n CH Cl fol I oned by PTLEX5% I Ni68F(M+H)*
Cl ) to g|/ve the desired |product (87 ng, %. H NVR
(400 Mz, | CDCI ) "S04CR8 (I SH), Bl (m [3H),

4.72-4.38 (m 5H), 3.95 ([d~J = 8. 73,32 (br |,
J =13.2 H, H, 3.09 (m| 0.2 2.7 (m H, |2.67
(m 0.2H)| 2.44 (dd, J =|15.28710.0 Hz), 1.45 (s, 9H).

Step 4: Tp a solution of PrepQ?atl on 2A (13 ng, 0.072
mmol ) and| t he product of [Step 3 (80 ng, 0.065 fmol) 1n

of TG (1 m) s added RyBOP (4 0. 085 mmlﬂ:‘jmewmm
DI EA (0.045 nl,| 0.26 mol|). The Brst ifrred
RT for one day.\t was dilluted @i ti EX n éiﬁil—’(M+H)

hexane (1 m ). TheOpCkture was wa il wat er  (3x1

m ), the lorganic |ayer was-~dried

concentrated in vacuo. The\%i V\@s purified by

chromat ography (Si O, 70% Et Nexane) to give

coupl ed product (24 ny, 0% .O%hi s coupl ed proguct was

treated xath AN HCl 1 n difoxane (g ni) for 30 . The

m X4 e S cssOicpted|in vac to give produgt — .

(26.3 ny,| 100% . R (400 qIPn 3,86 min;
, 7.31|(m 5 H, 6.84 (m % 1 H), 524 (M+H)*

4.72-4.40 (m 5 H), 4.34(m 1H) 1H), 3.40

(m 2 H, 3.30-2.90 (m 5 H) 2142 (m

1H, 2222 (m 1 H, 1.42 DBS(m 2| H),

0.88 (t,|J =7.6 Hz,3H, =03.18 nin, p29

(MtH) By |essentially the arﬁa procedure set forth for

Exanpl e 15A, and using th

/

Example 15A

= /:\

Step 1:
EIOC
L
> )
P
To a RT solution of 3-benzyl-4-imidazolidinone (1.07 g, 6.07 mmol), prepared

according to Pinza, et al. Liebigs Ann. Chem. (1988), 993, in CH,Cl (80 ml) was
added Et3N (7 drops) and Boc,O (1.39 g, 6.38 mmol). After 20 h, the reaction mixture
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appropriate Preparations, the foll ow ng conpounds were
prepared: Ex. Preparation Structure LCVM5S (Conditions
WGE\R005/0+4530 35 min, 15B 557 (MtH) / 3A F t = 3. 3BCTUR2004/025748
15c 543 (M+H) 0 2E Ft =1®.97 nin, 15D ? H 515 ( M+H)
- P 2D BACE:1 Coning. Protein Expression and
Waw}uw@' &\&h water angrsdiired Wgorwsiygios 10dnif. of Né bhaseswera separated,

andét@%éﬁgbogs a‘s@?ﬁé’é‘?kﬁ?ﬁct# "ﬂﬂ@%&@%fgﬁwté p%ﬁrﬁ e_nor{u%ns were
conthinaah W&t@d:\m‘thkhrmepdtbemmvaymg& dittesad and poncentrated The
cruqgRTasie ivie PurERHIRL SHromatpararY ¢Siey B> ROV R RETngranes) to

lvémglﬁﬁ’}tedfﬂréﬁu&qawvg BA¢lnmyc/ H s was blunt ended
usi ng Kl enow and subcl oned into

Step 2:

Boc OH Boc
;N> anN\/\/
G N

Um

To a -78 °C solution of diisopropylamine (0.17 ml, 1.20 mmol) in THF (1 ml)
was added n-BuLi (1.55 M in hexanes, 0.74 ml, 1.15 mmol). After 5 min, the mixture
was warmed to 0 °C, and after an additional 20 min, it was cooled back to -78 °C. To
this mixture was added a -78 °C solution of the product of Step 1 (304 mg, 1.10
mmol) in THF (3.5 mi). The resulting mixture was stirred at -78 °C for 1 h. At that
time, a -78 °C solution of the product of Preparation 14 (366 mg, 1.00 mmol) in THF
(2 ml) was added. The resulting mixture was stirred for 1.5 h at -78 °C and then was
diluted with water and Et,O. After warming to RT, the phases were separated, and
the aqueous phase was extracted with EtoO (3X). The organic portions were
combined, washed with brine, dried over MgSQ,, filtered and concentrated. The
crude residue was purified by chromatography (silica, 0>65% EtOAc/hexanes) to
give the desired product (288 mg, 45%).

Step 3:

z Boc (?)H Boc
anN\./\./N> HZN\./\./N>
; Ph Ph
F F

A flask was charged with the product of Step 2 (825 mg, 0.506 mmol), EtOAc
(10 ml), AcOH (0.050 mi) and Pd(OH)2/C (200 mg). The flask was evacuated and re-
filled with H, from a balloon (7X) and then kept under H balloon pressure. After 20 h,
additional Pd(OH)./C (100 mg) was added followed by AcOH (0.050 ml). After an
additional 6 h, the mixture was filtered through Celite with copious EtOAc washes,
and the resulting filirate was concentrated. The crude residue was purified by
chromatography (silica, 0->15% 7N NHs/MeOH in CH.Cl,) followed by PTLC (5% 7N
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the Stu site of pFASTBACI (A) (lnvitrogen). A
SBACEI nycHi s reconbi nant bacm d was generated by

WO e@sspsgo tion in DH OBac cel | s(G BCO BRL) . PCT/US2004/025748
Subsequently, the sBACEI n¥8H s bacm d construct was

NHJr{Ae@’ﬁ W@ﬁgclggkpg%tegmé%lééiea%JrB@ucggbb Eﬁgtsﬁ/ 1H NMR (400 MHz,

nvi troge 'n or rto gene

CD@lQﬁ@m&@ntSHﬁ(ﬁﬁ@-‘ﬁ 631$m 3H9 4.FRIAR38%me 51), 03\195| (d 3=8.8 Hz, 1H),
wW_t h

5.3 (Rck ki 8 B! B BS9R. Behl 1 277 (S IFBpe R T2, 2.44 (0,
_1§1§L‘H§bq.rpﬂrlfle§r n). Five mililiters of high titer
que

CErryc/ H s virus was used to infect
Ste@ﬂ logarithmcally growing sf9 cells for 72 hours.

To 4 §0libn & ExSodfRBa AL 7475 oo G i lusi 8781 5 (a0

mg, mmmon)\mom\m(x atl) wad adidedtFR3BOR Y44 nvg,va.085 Holyland DIEA
oaded onto a

he diluted ned
(0088 S0 FBER) he bl as SHEPAAE T[4l e da oy Az giluted with
Etowct('ﬂ nﬂ}‘ﬁﬁ@rhe&ahgch '?M) Hﬁﬁ’@ﬁuxﬂeﬁé &ra@ wﬁﬂ} iy Cﬁater (3x1 mi), the

Pr ot el ns, were eluted fromthe um w t
orgamig feyer Bla(sztrlem\ANaES@) apH csmtoentietye vaeap) Thaiesidue was

purife by e AP I Ok O R B IAR RO UHE Ry BR iatuct (24
mg, g@%}ng‘ghiaﬁic\)ﬂmﬁgg pmdhgﬂvr\]ms tr:egtﬂag ﬁvgh ﬁ Sm t|1rﬁrtsi’ld7iEF’?E?q2 raliifor 30
minT Pl TS pRertiated EYATHR forotia Fopdyct (pEma, 100%). |
NMRUROCWYZ, CIRODTS 8% . T18) 571 B, 5 M, BERtmis Hig?8 (m. 1),
4.72e6A40m, r5abprd. 84(in, i1pd), &) 22 $BACH), Butd (ma, 2dd), 830-280ddh, 5 H),

276G P AR R h e 22 T A2 1 £ D SRR BFRE0ER (. J-

7.6 HRABHYOLCRIS tﬂmsmsnfmesizgs@m&} cont ai ned the
prodomai n; hence this protein 1s refer

s pBM eaeeniallythasange) que@\uge Agkfeyth fpﬁgxamnl@ﬂﬁé\r andsisipg the

e PR ElerRrS R Do lcatog SRR Bp wege preparea

Internatjonal, France), 5 nM unl abel ed APPsw pepti de

( KBEEI SEVNLDYRpERHION,  Aer i can Feipudtdee Conpany, LCMS
Sunnyvale, CA), 7 MsproBACElI , 20 M PIPES pH 5. @onditions A)
0.19%Brij+35 (protein grade, tr = 3.35 min,
15B o] Q
OH 557 (M+H)

150 o o tr = 3.38 min,
oo, - 543 (M+H)
////—N OH //JN N\/\./N>
(o] O 7 Oj\r}

-
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Cal bi ochem San Diego, CA), and 10% gl ycerol were
prei ncubated for 30 mn at 30 C. Reactions were

WO piosioatsedl by addition of substrate in a 5 m aP€TiuS1004/025748
resulting in a total volumeof 25 m . After 3 hr at 30

\,reaurtprrs WeTEe termpated by additiom of anm §qyarc ;

h)slﬁe off 2x sbop buffegr contapning 50 MM Tri s; H%IQ %497 i,
M KF, )6+7001% Brij - 35, g/ mbH SA- XL665 515 (M+H)

(cross I i nke pcocyani jr- NQ_-e-Qui| ed to

streptaviidin; CIS-Bio lnternation F:o%n (0.5

nmg/ wel |) .| Plates were shaken bri ef n ht

1200xg f¢r seconds to pellet allF id e® the|bottom

of the pllate beddre the incubation. RF nmeasufenents

were made on_a Packard|Di scovery(r) HIRF platelreader

using 337 n Iaser light to excite the sanple fol | owed

by a 50 15 e e bot h
620 nm an&%68 ) Cgtr&;

detpepradicied ebmbﬂ@forrrnbf brrrnahSBACE)r (sBAOEﬂ eberespoadingyco amino

acid o gn SBnaralgadrarm e 1Henok) SARE P Gl fength human

BACGE ¥ @DRES /i @DNA@%QICH‘QA 6@ﬁ§t/a§=,¥ourr%'r f'r‘brbhr%) by PCR using
presence Of VaN)K Pgaconcentratl ons of and

the advrdagediC ol mrome@mrugalpam@, Qdon 1A h&@dlll/Pmel fragment
R L

the StLgI site of pHASTI BwrCI(A)w(anvrabgem)s ArsBAeCEan yeldisaresbobinant bacmid

wasgeiesiad by frantaestern i PHINES? celsRERGUERI ubsequegtl, the

sBACE rﬁ?éolqrtgofﬂacﬁrﬁlél R@Astrict @hs Praﬁ@fécYedShﬂé [3ie] ééllsb.@érﬁ% OelPFdctin

oes 1 wth a signmoid shape. Conpounds of t
(InvigiogeanBan egm GA) moulegfo generatg decehingbbbacyloviryg SO cells

weré?l Sin %@ S érﬁgrﬁ{)ﬁ{?irrégénf%%r@e&\eh%%ﬂm% o4 %88t inactivated

nor e p e era
FBS}mqbOLBXJpenfcrllrrﬂetrepiehwarredolsrtren ¢lmvitengesi) r Fr\rmmdlrllt@scmf high titer

plaqBui et SPAGRIR T ot dinticad b fNFctLlpBitmmically growing

sf9 @élls'f6592<n°ouﬂrs NMtaét dde v@érléerfélle@éd b eehmr tld?ﬂat 3000xg for 15
rel ating to a conbination of acoggun formul a

minyjesh Thecsingrpatansrepidaining separeted e, wgﬁ(goﬂected and diluted

O%kE’g/‘/W#ﬂ ?66?#\ F’%g g‘r% gg'fﬂiagrﬁeg?ﬂe@rﬁﬁﬁg loaded onto a Q-
sepluiameeemildmn The Q-sepharose column was washed with Buffer A (20 mM
HEPES, pH 8.0, 50 mM NaCl).

Proteins, were eluted from the Q-sepharose column with Buffer B (20 mM
HEPES, pH 8.0, 500 mM NaCl). The protein peaks from the Q-sepharose column
were pooled and loaded onto a Ni-NTA agarose column. The Ni-NTA column was
then washed with Buffer C (20 mM HEPES, pH 8.0, 500 mM NacCl). Bound proteins

were then eluted with Buffer D (Buffer C+250 mM imidazole). Peak protein fractions

as determined by the Bradford Assay (Biorad, CA) were concentrated using a
Centricon 30 concentrator (Millipore). sBACE1 purity was estimated to be ~90% as
assessed by SDS-PAGE and Commassie Blue staining. N-terminal sequencing
indicated that greater than 90% of the purified sSBACE1 contained the prodomain;
hence this protein is referred to as sproBACE1.
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rivastigm ne, gal antam ne, pyridostigm ne and

neostigmne, with tacrine, donepezil, rivastigm ne and
w@adoati#me ne bei ng preferred. For preparing PCT/US2004/025748

phar maceuti cal conpositionslof romthe conmpounds

described by this invention, inert, pharmaceutical”

accept abl e carri ers RepfidseHpdmolisis Assayi or |i qui d.

ot 58 BEREPFERFELR o gt REPRR Sundhfie tE -
KTEEIB@H‘IEIAEGRHEK@ lﬁi@ﬂﬁ*G(L‘IS BilirtalplatibRal Eyamse), 5 pM unlabeled
nprised of from about t o about 95 ger cent active

APFravg P@ﬂtl@ﬁh(KTEEﬁEHNéDﬁEE'@H@Jﬁ Araedcal Bertideeampame Sunnyvale,
Gl Splop RIS 2 RS 0TOONRBLS RhERIR face,

Callmaplseﬂnesauahlege a@eﬁamm% glglceimﬂ;a@ee boelneulsatedefbr 80 min at
Jfor_oral adninistration. s, of ﬁ%dh &fu}.ica{l" .
30 %c Eqrciiong Vt%rprln@ageda%aﬁ@iﬁa@i sgps 8liqupt resulting in a

s S b -
oot AT PP e R foncr
equéll\ﬂﬂar)n,e Msthhiufﬁahlcbgtamng s risQiNshi 18v@0.8.M KF, 0.001%

quid form pregar ations jinclude sol utions,

B"J-§’és%le§r’f6h§AaWel r{creserfiskedhaliophysesypnie prateimeoupled to

oSG 8 e B A el B Uk g ey

and %@@ﬁ'éﬂ@w %Cﬂ’)r o0 %bcéﬁkﬂslid pélet afURRRNG PRSHEHTM of the plate before
sions, Liquid form preparations mal%> al so incl ude

the BsHbalioh HIGIF MAAsAEaNiSaHedNadR AN & ackarbbcoVery® HTRF

platg E?%ﬁrﬁ%ﬁ@?g?%ﬁ ‘?%ée‘f’ Iléﬂ \Ié}g:?t% b?%@mﬁ fglfb%éﬁjgg a 50 ps delay

and %ﬁﬂmtmédwm@a%breanmrmwszg 3 aREBEH AR eﬁnrs%fdrisefbr 400 ps.
such as an inert corrpr essed as, e.d. ni trogen Al SO

i niCadisderninations mrflalmmt@rrseﬂ reeleothetermings by measuring the

perclem Sﬂ%ﬁ? B?tlpeer g oﬁgscf‘éﬂb%réﬂt% éjﬁﬁ]o&l?ldéﬁeoa/ e relatuv

I quli ormp or ei ora ent era
fluoredoence bt 620 wﬂm (8651620 rgtioy] ik chienpresenicedsf vaojing iconsentrations of /

si ons and enqul si ons. Th onpounds, of the
and 2 {iles GIPERLRtAN O eHZymelAnFes Ul TEte , N WBPARIqdressigR analysis of
this Bé?d‘\ﬁ%rp@?ﬂorﬁ‘éﬂnpﬁhd GrashEad Pridke3 Ihsofhedrd é@‘leétfn@lé‘%r parameter

| ot1 ons, aerosols and/or enul sions and can be i n¢l ud
logistie equatians that mélbwsdeca veriableeslope.rYxBoltomes SrapBettogpk

(1+10M(LogEC50-X)*Hill Slope)); X is the logarithm of concentration of I, Y is the
percent change in ratio and Y starts at bottom and goes to top with a sigmoid shape.

Compounds of the present invention have an ICsp range from about 0.1 to
about 26,000 nM, preferably about 0.1 to about 1000 nM, more preferably about 0.1
to about 100 nM. Compounds of the preferred stereochemistry have 1Csp values in a
range of about 0.1 to about 500 nM, preferably about 0.1 to about 100 nM. Example
5FF has as ICsg of 1 nM.

In the aspect of the invention relating to a combination of a compound of
formula | with a cholinesterase inhibitor, acetyl- and/or butyrylchlolinesterase
inhibitors can be used. Examples of cholinesterase inhibitors are tacrine, donepezil,
rivastigmine, galantamine, pyridostigmine and neostigmine, with tacrine, donepezil,
rivastigmine and galantamine being preferred.
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as are conventional in the art for this purpose.
Preferably the conmpound is adm ni stered orally.

woe@soLeai y, the pharmaceuti cal preparation i SPCTUS2004/025748
unit dosage form n such forim the preparation is

S u%rgﬂrgﬁgnﬁggh éélmc)é &‘t)rﬁégsﬂﬁ?hg 0% % EOR %)GhHHQ escribed by

appropriate |es o I've conponén
thisanvegftiong tnert mmmabeumailgraoeeptatﬂe cdﬂrmrs ednrlue“qam solld or liquid.

M T ST .
cachétsalsugpBsitties P ﬂ?fe%@@dié’rsfdr@maﬂl&sl?néy Be b@rrgméléﬂ oerrom

nor e referabl from about 1533 bout
aboggécw @bﬁg Pa naﬁ@erpieaqﬂwemred@ml ablensomecaaae@aare known in the

an, 83 8RB DR Erafich i {08 e B0t fppigeo. Tablrs,
powciens]idachetdand gapsuales edn Hectsgdhas soliddoshge fernpy syitable for oral
can R R8Roh RSB BB Sl St Bbb BTt i etgocs o

marilfacaee mwdm@ouml&%'m m@spbé' RUAHSH A. GdHdrb98d.), Remington's
during . the d as required he anount and frequency

Phaémaﬁa%@ﬁl §q'%nqe{ﬁ1 18th Edéiopoth®SMdagk Rubishingde.i Easton,
t he pharmaceutically acceptable salts thereof
Penﬁgngglg'regul ated according to the judgnent of the

at Lisndd ferme preﬂaraﬁwn&hnmdeaolm@rw shspensions and emg@lsions. As an

oxa b s, A EEE et BEuBE B e 5109 BuRBLR vt
injection or aliditge of e@eE®IMck® n@ oplacHidnd fbrfdréﬂécblafbﬁ@%u%ééﬁﬁons and

fr.om about ay to about 300 ngy/d ay, r ef erably 1
eMulgiPR%y w'%évrﬁ@pmraqust BY BT Bilude sqlutiensyies dafranasal

admiMisiiaorgompound of formula is used in conbination with
a b-secretase inhibitors other than those of formula ,

nAlelmsqt@nepafauon&sentabia if mbalatuangnaymmdmdeesalaaons and solids in

pon kR, e e LSRR i SGLATERL Sl 2B
camehatucm% anm@*t compbédsed gus, @g.atltrbgey| oi d ant i body
nit Ill\égodl sorder or neur odegenerati ve

di éL%PdQP U g(ﬁq %mﬁtlgnsryjﬂlngar@ntended to be converted,

shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.

The compounds of the invention may also be deliverable transdermally. The
transdermal compositions can take the form of creams, lotions, aerosols and/or
emulsions and can be included in a transdermal patch of the matrix or reservoir type
as are conventional in the art for this purpose.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to achieve
the desired purpose.

The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 1 mg to about 100 mg, preferably from about 1 mg to about 50
mg, more preferably from about 1 mg to about 25 mg, according to the particular
application.
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adm ni stered sinul taneously or sequentially, or a
si ngl e pharnmaceuti cal conposition conprising a
wa@orsousdo of forrmul a and one of the ot her agenPGI/UR2084/025748
phar maceuti cal |y accept abl &l2carri er can be
The co onents of the (?onbl 1at i on

r{lﬁg é«%@%ﬁ@osrqgﬁ IR qu“GY bﬁo\@éﬁﬁ’e r}g,upon He rebc?uirements

of tﬁ@ L m{hepéé\berw oPtHeeddIRiifdn Bemgdredted mm;ténnmanon of the
capsul e, tablet, powder, cachet, suspension, sol

prog@rp@@sﬁgeorre)glmﬁastaw a partigularaiigation s w&B&g@eo?rkllt ﬁfethe art.’ For
congﬁéjﬁégg,t r eg '?ialﬂi/ td%%ﬁg@lnﬁ)‘{\} bé ﬁﬂf‘décﬁ‘ ang at%fégéfé'iéﬂéb 4n bortions

ase’in anma- secr
durnnghhbldayras regHetler oi dal  anti -| nfl ammat ory agent,

e eounaBa eduBnbEr BninisaGRy Py compeugs etthe invention

ano@@r tfie gfmduﬁéél édb@bteﬁd?@@al‘l@ﬂ%rééf wils! réiated@ording to
fromO0.001 to ng/ kg .body wei ght. Wen separate

he jflgmenteftthe attepdingoeliniGiam sopsidarag spel facters a®pga| gondition and
v S i
reccgammd@daia;tyack:esageheglmm forarabadmirdsteatibal can range from about 1

mo/AY i3 eBPUE IR b el WikteraBl: { AL SB RRITRGIR typ tg four divided

dosasli-anyloid anti body are to be adm nistered, they can
be rovided in a kit conprising in a single package
benteasarapodapf fasmua hiscusasbinrrerobinaienith a f-secretase

mh@@ﬁ{saﬁﬁg%ggﬂh%ﬁg B AR, MG Zon PR Ao SE BRI, 2 gamma.

sec@asmmﬂutorpaldonaste&ﬁdaﬂﬁrﬁl mﬂammtoryl\agmtt ba N-angthyrd-aspartate

I h t her e bei n
recahiaLATEORiSk 4 RHPIMAReIEsRUTHARP AT A8 bliaragaantiody o treat a

cogﬁﬁﬁr@?ﬁédf@er ér Ké&rdd%géﬁé%(/éwaef Fhe BBt béﬁﬁbh@ﬁtsﬂ'ﬂay be co-
nbi nati on r exa , thée conponent s nust

adrraaﬁiefeé simutiangousiy Oé$@<ﬂuef’[ﬂaﬂ¥5 oA single ph@mnmﬁncah@qmposmon
f
corftifSirdia SolHl Ao dAARER LBl Fne, oLt SHEPRGERIANRD o5 of
phatrgaeemtmally atB,CQPtabae camao cand b@fadmmméf\l/ag_: g‘gg@eo?ponents of the
t in. o) reduct as
confiREn e G aciRISHETeH aheir uAIN A FobemerimARI AV EgBaRal oral or

paréiltbt doBEge 6HE Blich BYRDsAR, t&nﬁetbggw&%@ddh%e%usgens.on,
conj unctlon with the specific enbodi ments set h

sollmbovap&&wrﬁlﬂaaahapnaveetc it dosage ohthesrdevmtase inhilsitors other
than Hmse of formula 1, HMG-CoA reductase inhibitor, gamma-secretase inhibitor,
non-steroidal anti-inflammatory agent, N-methyl-D-aspartate receptor antagonist,
cholinesterase inhibitor or anti-amyloid antibody can be determined from published
material, and may range from 0.001 to 100 mg/kg body weight.

When separate pharmaceutical compositions of a compound of formula | and a
B-secretase inhibitors other than those of formula |, an HMG-CoA reductase inhibitor,
a gamma-secretase inhibitor, a non-steroidal anti-inflammatory agent, an N-methyl-D-
aspartate receptor antagonist, a cholinesterase inhibitor or an anti-amyloid antibody
are to be administered, they can be provided in a kit comprising in a single package,
one container comprising a compound of formula | in a pharmaceutically acceptable
carrier, and a separate container comprising the other agent in a pharmaceutically
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will be apparent to those of ordinary skill in the
art. Al such alternatives, nodifications and
wQ arsat4sems are intended to fall within the spPeT/USENH025748
scope of the present inventi3on.We claim . A conpound
t he stru?tural for

scol
accOmiablEceier itk T companng o fpimua TahdBe Stheragent being present

in aWﬂﬁfrﬁé §u81the& tﬁe coh’\b%aﬂ&rﬂs%é@ |):aIN' effedtivel Akitss
-C(R) ; -C(RV -N(R)-; t 1's 0,

advanta;ge@ussfor e@r@mlﬂerlgg mmnlémaﬁn |vgh%h|f@rc@>e&mpkeothe pemponents

ARG RPN e ey frent cosae

foma; yl al kyl, het eroaryl al kyl, heterocycl oal kyl al kyl ,

fr&edbyé{f o agt;sp .X@yg% gptﬁghagpggg kégmpospﬂons akI{(Sy and methods of
treahﬁbﬁf QLY. b%dfﬁé@%&&ﬁ fon%'u}é{ I cé??bérdlﬁ‘ﬁh‘ﬂster%@ﬁh@oh}ﬁlnatlon with an

eeroaryla kenyl or al kynyl is Hor alkyl
HM@4CoA8 rplduqatageu@vmlblt@zsan amonasstemldalcwl tlkymaloky pgent.
ar S, e
Y5 R BLRE henfas oSl benrud SRR BRI e 6h Al cpecit
embljdnyneynts sdidfodh abdNe, hﬂirweﬂlieymativasc huadifigdtions and variations thereof

wil % SRRt Siidas o pnan kil Rdbe sk &) SUc BliamRids.
modifid&tfons- éﬂ(d:"vér‘{d?ﬁ)'ﬁ)s ai‘é‘i'nten&%% Pélﬂwitﬁm&hlé)dgmt and scope of the

cycl oal kyl, -SO (alkyl), -C(O -al kyl C(O) -cycl oal kyl
Pfeszﬁn“'a{%'pnNHC( O CH ;



and wherein | n, , Y, and R6, R7, R8 R9, R10, Rl1l, R12
and R13 are as defined in the follow ng groups (A to
W@ @)o5/0{4530 when is 0-3; nis 0-3; is 0 or is 1 pemMUS2008025748
-C(R)(R 31)-; the sumof &4d n is 0-3: (i) R6, R7,
R8, R9, R10 and R are independently selected fromthe
Weglajop consi sting of H, al kyl, cycloal kyl,

cy : I het er ocycl oal kyl ,
1. ar;%gwmhgﬁé’}”ghé%@ﬁ@ ﬁgfﬁe{']rl%cycl oal kyl al kyl |

al kenyl, al kynyl, hal o,, RUOH gCN, - N%R ) (R 16),

-OR17, -SR17, -C(OR2I8 -N(R -C“N('O)FIR1 7, -C(OOR 17,

-C(ONR XR16), -O- r*¥2 R18; and and

are independently gelggted friomthe\'Yrqup consisting

of H, alkyl, cycloal kyl, R al kyl |, aryl,
heteroaryl, heterocycl oal kyit, ~arylal kit ,
afkyl , al kenyl ,

het er oaryl al kyl , heterocycl O%Q ‘{)
al kynyl, -C(OR 18 and -C(O 7: or (iil) R7 and RO,

ot P et A A RrEBHBSAR s lep tadigBY, héroin
hetRdriscycl oal kyl group and R6, R8, R10, Rl1, R12 and
R13 are as defined in (A)(i); R10 and R toget her

with the ring carbon to which tjhey are attached, form
C(O-; or R an , tpde Pth the ring carbon
to whi clOtfey aftachpd, #form C(O)-; or (iii) R6

)

and R7, toget (He carbon to which they
are attachgd, \form C(=0)-,jand R8, RO R10 R11l, R12 and
R13 are aB defined in (A(R); or (iv) R8 and R9,

together with the ring catbonjto which they are

attached, form-CP=0)-, 7\,m:1f,—\Rliu\R12 and
R13 are as_defi isn ( ;) i SN nFsz 0- 2;
and is O: RS t oge with the Z.ing carbons to

whi ch they are attacheq:(Mform a fused aryl group or a
fused heteroaryl group, R7 and RO form g bond, and R10

R11, Rl%a!l%/BSN are idefi ned i n)@(i _,J"
NT Y N .
or RM ;
X is —O-, =C(R™)2- or =N(R)~;
Z is —C(R")z- or -N(R)-;
tis0,1,2o0r3;
each R is independently selected from the group consisting of H, alkyl,
cycloalkyl, cycloalkylalkyl, aryl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
heterocycloalkylalkyl, alkenyl and alkynyl;
R?is H, alkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl, heterocycloalkylalkyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, alkenyl or alkynyl;
R%is H or alkyl;
R*is H or alkyl;
Ris H, alkyl, cycloalkylalkyl, aryl or heteroaryl;
each R"is independently selected from the group consisting of H, alkyl,
alkenyl, alkynyl, halo, -CN, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, heterocycloalkylalkyl, -OR*, -N(R**)(R%®)
and —-SR*;
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(C© when is 0-3; nis 0-3; is1and Yis -0, -NR19-,

-S-, -SO or - SO-; and the sumof and nis 0-3:. R6,
WORZ00588154R9, R12 and R13 are i ndependently selBCT/@82004/025748

fromthe group consisting o H, al kyl, cycloal kyl,

cyﬁ%t’é Jsuktrﬂbwbmk?r yi;oﬁgﬂw Qe(ai-alkﬁtﬁte(@wt{‘gléﬁtwb’én -alkyl-NH-

het er oar het er ocycl oa

C(Oad;bhw al kynyl | C(O) N(R )(R16), -C(OR 18,

andg@el(?ke hﬁ?% qucé?zﬁll?ﬁ gﬁgﬂg‘fﬁ) t oge{ﬁter Wt %ﬂ%ﬁned in the

foIldWingg&m;im(A)ttO\m)ch they are attached, formC(O-; or
?ﬁﬁ‘ﬁf"an égib?% to ther mt)&%?s% ralB ca$ |§|30X\h@1ndthesum of |

andlﬂ%% -R6 and R7, together with the ring carbon to

which th reg at ached form-C(O-; or when Y is -
o (leré Fft"nyg aarrwl RY' arevigdenendentrsaleeiegifram the group

car Bglglﬁ @PI g%gg%wté@gmglﬂm q{e(??eroaryl

cy hbtz&bk‘yttloalkylc bodalkyll aétefbaryIHIWI hétetmycm“aykylalkyl, alkenyl,

noebgsy brih i ear @ R B SR e ) RSN CO)RY,
Rlﬁo(cb}m%e@(wr\t R'Y(E'Ni-O-cee VQartMUS(bgu%FW ARl

attg hed, fsorm a heteroc cl oal

al YT and\R'’ @ kydepeadgntly ﬁ@tegt@ﬁt@m the;g,rpumcws&tlnmof H, alkyl,

e LA, IBBIIGRIN MY hotclBaR KtpIRFEIOAly, aryiajiy!,
al kgteroagptalioy) keueroca/c;dalkmkwr atkeyll, aﬂwuvnacwm‘lgmd

ar yé 17, het eroaryl al kyl, heterocycl oal kyl
het | oal kyl al kyl , al kenyl al kynyl or - N( R XR25)

or ; BBOR! and Rgatdfgéthencwnhwé hnb,caw&tsvw wuicﬁlthw arébithehed, form
het er oaryl , heteroc cl oal kyl

hefdHsed y‘V%lPﬂW' o ibed @@;pr@wmfﬁm wpp angd®i A%, R, R"", R and

i S&gaendent Fy se?r?{:A)ég Pr om %ﬁ:? J?Ba@%ﬁgf@tiﬁe rmoqfc?_rlbon to
al wich thpqlaralattyabhe«iyformaJr(k@@)a;l dnyR"? andy/R® , hegetheawith the ring
hegéerrb%c Mhéy reyat?aCIWed fgr?rtt %?85 ylal kyI
or (i) R®and R7, together with the ring carbon to which they are attached, form
—C(=0)-, and R®, R®, R", R"', R" and R" are as defined in (A)(i);
or (iv) R®and R’, together with the ring carbon to which they are attached,
form —C(=0)-, and R®, R”, R'°, R"", R'"? and R"® are as defined in (A)(i);
(B) whenlis1;nis0-2; and mis O:
R® and R®, together with the ring carbons to which they are attached, form
a fused aryl group or a fused heteroaryl group, R” and R® form a bond, and
R'°, R", R and R™ are as defined in (A)(i);
(C) whenlis0-3;nis 0-3; mis 1 and Y is —O-, -NR'®-, -S-, -SO- or =SO,-; and the
sum of | and n is 0-3:
R% R’, R®, R%, R" and R are independently selected from the group
consisting of H, alkyl, cycloalkyl, cycloalkylalkyl, aryl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, heterocycloalkylalkyl, alkenyl,
alkynyl, -C(O)N(R")(R'®), -C(O)R®, -C(O)OR'"” and -O-C(O)R""; and R" and
R are as defined in (AX(i), or R and R", together with the ring carbon to
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het erocycl oal kyl al kyl , al kenyl and al kynyl; or R24 and
R25 together with the nitrogen to which they are

wa@eaaohsd) form a 3-7 nmenbered heterocycl oal KyPCT/URSZYPD4/025748
R30 is H, alkyl, cycloal kyl16 cycIoaIkyIaIkyI, aryl,

notaAYA haﬁe&{Oﬁ@ﬁ%&' BN EF b ha B dagpiher with the ring
al %&Fbgnltcﬂﬁl_wﬁh théPare aft‘ébhe(i\| f&rﬁggb} 5 Q%C( %n‘N\(Sfélf(?Ror -NR'™.,
ng) Cbpaetifer wcﬂltsecn)ngﬂabomq whictHthey afelattacheald form

CyCF/ZQSR @g\Plefl Yt Ee G &y wchm?hg)ﬁg together with the ring carbon

eterocyc oa1 Ky

het@mmlﬁmyldwlaﬂabhéd foryl -CE@)yj al kyl , heteroaryl,
het % al kenyl and al kynyl groups in R R2,
wheygin 4IS orasyl R7, RS, R9, R10, RI1 R12, R13, Rl4

R11e 7c
L B a0 o) Al s s R e, orooto,
arylatpl hetsrpanialled gasieeonycioalielialsylo aeNBHoT Ay RMTo Up

cycfoal Eﬂgzﬁ] ytiaaleﬂ"etrgl\pw the rﬁ*ﬁé%rﬁ‘!té(Whlch they are attached, form a

ocycl oa
hetdmt:ymlm:lkyllm@ kyl al kyl, aryl, aryl aI kyl , heteroaryl,

"N @yf‘\éy@eﬁ%w%'gteg@%;& yloniBuRR asistiyl,
hete&é‘é{ﬁ? h%gcga%—alkﬁcﬁé@rdcycloa’lsfglaﬂk@ Bk@ﬁyl orl\ﬂ(ynyl
pis dnalkyle C%@lﬁi;“kvl agylchetesvant @Wlpﬁlk&&?&%aﬂl%ﬂlkyl

heteEX%@?-@*ekj# SF PRy RSl ay A eikeny. sl

—N(BT¥(RF)dependent | y sel ected fromthe group conS| sting

h efgg &;H yrfal‘lll<yly %‘FIBQ&KQ pgq%?ﬁyl%m aﬁﬁ Ih Xryl het¥ rdcycloalkyl,

aryléilﬁyleh@wrdéﬁldiw hét@twy@wmkwloow“ -C(O)OR4° -ssOR18 -SO,R'™
eterocycl oal ky al kyl ; al kenyl™ or al kyn R36
or —QN(yI cycl oal kyl , aryl het eroaryl, cycl oakyl aI kyI

o EHI S SRR ehly bR psetpg g o
cyclmlkylanwclmmybﬂql iandle peteteanyl,\hetefceyclodlkiyt, anylatyl, ghecbemarylalkyl
hetefod nsclc%lkﬂglky{ ah'(en?/l gl){(lj alkynyl;

or R?* and R® together with the nitrogen to which they are attached, form a 3-7
membered heterocycloalkyl ring;

R¥ is H, alkyl, cycloalkyl, cycloalkylalkyl, aryl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, heterocycloalkylalkyl, alkenyl, alkynyl, halo, -NO,, -CN,
-N(R™)(R'®, -OR", -SR", -C(O)R®, -N(R"®)-C(0O)R"", -C(O)OR", -C(O)N(R"®)(R"®),
-O-C(O)R" or -S(0)12R"®;

R is H or alkyl;

and wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyil,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkenyl and alkynyl
groups in R, R2, RS, R4, F{5, Re’ R7, RB, Rg, Rm’ R”, R12, R13, F{14, R15, R16, R17, R18,
R, R, R® and R* are independently unsubstituted or substituted by 1 to 5 R*
groups independently selected from the group consisting of halo, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, -NO,, -CN, haloalkyl, haloalkoxy, -N(R®)(R>*), -NH(cycloalkyl),



cycl oal kyl, cycl oal kyl al kyl, aryl, heteroaryl,
het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,

whedosnosye!| oal kyl al kyl , al kenyl and al kynyl ; oPCEHOS2004/025748
together with nitrogen to Wfich they are attached

forma % ngesnbered et eroc g oal k | e n%ﬁ
acylakiQRE SR heSE@)BSY yIC(Oé@é Fheizer Q(Q) Vi,
'NRa%ﬁﬁm'ami %kp oh?igle[( %ycé@ §F€E|o:f¥\lvo Rwl@%‘lyﬂ)s 8h the same

ringlt@iried®atah in cyclbalkykxcydbb&(Mall@I yttabtqdycloalkyl or
het er oar yl al kiég het eroc I oal kyl

heterecxsloaliyiplieyl fagetherformsg ’enyl or alkynyl. 2. A
COW@REHHB Fﬁ‘*“a? c;gf‘brt@@ﬁﬂws@le%%ed?f’mm(a@oa heInsHtiPgesT H and

I's aryla A compound of aim1l wherein
alkle isy/ [/ ?241_ R\ or R14 4. A conpound of claim1l

SRR sl 3 AR L BeSAARY. Syl

hetétb@lr)ﬁ’alkﬂ Rbteybeydiuilkyinhéteyosyatostkylalkgd atkenybokglkynyl;

Sl b, SIS ESHEHA S8 nPlp SRl A

hete%EMamﬁ mﬁs&x&@ ycfoikahterod/icidaaatkyl, ﬁlkeﬁyp@mtyﬂdr of

ereln optlonally substituted aryflal kyl
-N(Bpt)(R)n)tI |y substituted benzyl or optionally

Iawgﬁ!ﬂ Ség%?@’%eez‘%ﬁ,ﬂ&gg%?%d‘uﬁéﬂﬁn%&Hoﬂ@%oqsmtmg of H, alkyl,

cycl@élk@ttovdloén@mmw aryl atielt@'doarw heteyocychbatiall catylajikyl, laetaroarylalkyl,

wherei n _he eI ected from
hetfﬁ?FYQJ??'#)é‘tahV[ a?lf‘%}yi t hi enyl net hyl and
t h‘g@t@" téhtmfﬁ% etﬁer ﬁutﬁm@mt@wh@hahay 4raaghehsd Xors a 3-7
N(R)- and each IS 1 ndependently sel ected from t he

mergbergsl b@iﬁmwolqagﬂ(yd)flnﬂydr ogen, al kyl, al koxyal kyl,
cyﬂsg?é }Slﬂlla F;)flhét@poé?‘ﬂn@‘)halkyl heteroarylalkyl, heterocycloalkyl,

heterocycloalkylalkyl, alkenyl or alkynyl; and
R¥is alkyl, cycloalkyl, aryl, heteroaryl, cycloalkylalkyl, arylalkyl, heteroarylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, alkenyl or alkynyl.

2. A compound of claim 1 wherein R? R* and R® are hydrogen and R? is arylalkyl.
3. A compound of claim 1 \gherein R'is

or R™

0]

. / . .
4, A compound of claim 1 wherein R'is R ,tis1and Xis
—C(R™),- or =N(R)-.
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20

N- 8. A conmpound of claiml wherein RLis R, and Ris
hydr ogen, al kyl, al koxyal kyl, cycl oal kyl al kyl or

whemzpl4ssor RL is R, and each R is i ndependene¢T/US2004/025748
sel ected fromthe group coh8i sting of hydrogen, alkyl,

al kox 2 k§ ﬁygr,c[?dr\é/]ni O%e&%}p%& hﬁy-@@d zggﬁé)ﬂ .is gllkle%)p. igngily
sub§MtQ1|tétﬁbQIél@;tlk¥ikeﬁ& O?élé&ﬂk Iaﬂ{yl Iaﬂkoxyyn@l %Wr&‘yﬁelkyﬂ aminoalkyl, or

or -
heteergaazlalkyl anérPe. 3 hvd@gﬁydal{sgbﬁ kemvk;qycloalmmenw!
cycl oal kyl al kyl or benzyl and R14 is al koxy.9. A
compound of claim1l wherein is zero; the sum of and n

6. i s Alcompadunadiofl ckRém FRWhBBsin @ixoﬁaﬂy siistitie? anytHRihd lsaoptlonally

subgiited BSRALRT RpiPalbre st aed Aheylatng; Whereas epRonal

sub%ue% argdt of®. R%o@%jm%beﬁﬂénlﬂﬂwebbé‘é{f ﬁ’@ﬁ]rha% dalﬁ}lz alkoxy and

R13 together are =0; or wherein Ro,

halqailwl,amﬁ rhereip heteroariigiyldg selaster fom awwmtmdgmrmylmethyl
f cl 1 wh
thieffneiy HA R RIBBHI. O & % Tor 5 ke, Re” Ri0 Ra1

R12 andR13 are each hydrogen; and R7 and R8 are as
def d A d injs . Y
7. VW B5fohied ol e BRI GE B ks S4BT ispetdonty
I
seloaeh o ASGroapeolygingenydach, SRR B Blof et and

bengflenyl , optionally substituted phenylal kyl, aIkyI
al koxy, cycl oal kyl al kyl , cycloalkylalkqu

hydr oxyal koxy, di al kyl am noal k xy, koxy,
optionally substituted het eroc§ yI
het er ocycl oal kyl al kyl , heterocycl yIaI oxy, or
- CLO) - : wnd qf/ cl ai m 1 wher

8. is‘f‘i\eqr@fg}W%%fafﬁﬂﬁé%% &i ddd that the’ ?Hﬁw'gf‘snh}ﬁ%mge"
nis 1-3; Yis O, -NR19-, -S-, -SO O - S®-; and

R6, R7, R8, R9, R10 R
N 3

PN

@) N
|
alkyl, alkoxyalkyl, cycloalkylalkyl or benzyl; or R' is R ,and each R is

independently selected from the group consisting of hydrogen, alkyl, alkoxyalkyl,

e
O N

|
cycloalkylalkyl and benzyl; or R'is R , and R is hydrogen, alkyl,
O

R4L_N:::>>/ﬂ\\5
alkoxyalkyl, cycloalkylalkyl or benzyl; or R'is ¢ , wherein R*' is -C(0)-
0]

Sﬁ

alkyl, -C(O)-cycloalkyl or ~SO,-alkyl; or R' is R™ , Wherein R is hydrogen,

R
\
N

alkyl, alkoxyalkyl, cycloalkylalkyl or benzyl and R™ is alkoxy.
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R11, R12 andR13 are each hydrogen, or R8, R9, R10 R11,
R12 andR13 are each hydrogen and R6 and R7 toget her

war@s0015444. A conpound of claimwherein Y i s PCNBID04/025748
and R19 is optionally substi%tuted al kyl, -SO R18

@k&goﬁhd%‘?%@ﬁﬁ Wﬁe?éfh% id Ybid ﬂ:_fggﬁhogf ly%{ﬁ K 1°or 2; and R?,

wheréin
@8; F{8,n}afol, R'5 wétarncuR Stareszei hydregamyor, wherin ®IaR7 yR®, R®, R,

b d
R“%ﬁsféﬁ‘stcﬁ%tﬁ% TUELSS pbd ik i il e haesingS, R R RS, R and
R”(a‘Pé‘%ﬁ)zSh $1510 andR'? and $° 16ghe PR L; éwnﬁfdré.r\tﬁﬁia R® RY,

phenzyl, 1 tionally .subst |1Igut ed héteroar
R™ gnery are@@qnm@ogen GO BRe1 JpGeIbRORre hL or bar y1
-C(O Nalkyl) , -C(O-0Obenzyl, -SO -(optionally
substituted heteroaryl), alkyl substituted by
10.C( @ edmpeundyot clzdnkly vheadik yrh isC¢&do: N(iglkand thiy sum of nand lis 1 or

; th I stit t n
2; Pl By s Pl b5 AL | 4B ISBIRGp ] BinArKe GRegS defined in
(A).consi sting of halo, alkyl, -C(OCH, phenyl,

-COO al kyl, al koxy, hal oal kyl, phenoxy, -CN, -SO -al kyl
and NHC(O)aI kyl ; wherein the optional substituents on

11. beWé’é)m Bﬁncg??-ﬁ@%# Wf'lE?r{lﬁ?n ffl e‘?'ised gﬁ%ﬂ ,pﬁ%?j“?n is 1; and R®,

consy st oxy,

R’ E!n,deIﬁ‘erand R Etarecach hydrogem ect ed from the group
consi sting of pyridyl, pyrazolyl, oxazolyl, thiazolyl,
pyrazi nyl, thienyl and i m dazol yI and the optional

12. s Ubﬁém’hp@@rﬁ@ oﬂblaﬁ‘rﬁtﬂf\ﬁﬁéi@n ﬂa@lwé@@% Ky, Qfﬂt@n%g& substituted

et eroaryl

an NHC(
phepynablioRAy subSIuted PhABYBINY Bl Hsoss yalsakgy,

S r
cyclBQ%Ia‘fl(bi(g h)ﬁgjoﬁgél&gxﬁ cﬁﬂk&%ﬁwﬂé@ﬁ%%ﬂ{@ LR)?g@ Bhtidthaily
subgifiuieshhaterocyolosiky, Lh@tdrdwnlmlkyiqlkylRléter@cydlaalk)dalkyky, or —-C(0)-
O'a’é?g’lg is optionally substituted al kyl, -SO R18, -C(O) R18
"optionally substituted heteroarylalkyl; and R30 is
CI:(O) al kyl, optionally substituted phenyl, optionally

tltuted phenyl al k al kyl , al koxy
13. cy Q%T'Rwrm Rcwalmycw%@ww Fh!sﬂok‘ﬁ 0- amobrwa@wovuded that the

sumbaldnd R 18aVKeX\5-, -NR'™-, -S-, -SO- or —S0.~; and R®, R, R®, R, R'°,
R", R™ and R are each hydrogen, or R®, R®, R'°, R"", R'? and R"® are each

hydrogen and R® and R together are =O.

14. A compound of claim 13 wherein Y is -NR'®- and R'® is optionally substituted
alkyl, -SO2R™, -C(O)R® or optionally substituted heteroarylalkyl,.

15. A compound of claim 14 wherein R' is alkyl, optionally substituted benzyl,
benzoyl, (optionally substituted heteroaryl)alkyl, -SO.alkyl, -SO,(optionally substituted
phenyl), -SOz-naphthyl, (phenyl-alkenyl)-SO,-, -SO,-(optionally substituted benzyl),
-SO2-(optionally substituted heteroaryl), phenyl, -C(O)alkyl, -C(O)-(phenyt), -C(0)-
heteroaryl, -C(O)N(alkyl)z, -C(0)-O-benzyl, -SO,-(optionally substituted heteroaryl),
alkyl substituted by C(O)-heterocycloalkyl, alkyl-C(O)-N(alkyl)z or alkyi-C(O)-NHp;
wherein the optional substituents on phenyl are R* substituents selected from the
group consisting of halo, alkyl, -C(O)CHs, phenyl, -COO-alkyl, alkoxy, haloalkyl,
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al koxyal koxy, optionally substituted heterocycl oal kyl,
het erocycl oal kyl al kyl , het erocycl oal kyl al koxy, or

wo g{odpi4@l kyl . . A conpound of cl ai m wher ei n PEEUS2004/025748
optional substituents on ph¥nyl are R32 substituents

pheﬁ%s%)éﬁj é%@%%n@%%ﬁ@ﬁlkﬁ Vﬂ%{%ln% |%c§, %ubstituents on

benpfi @m@ﬂf’ subblituehf3 selbdigd feord th&gkddp abhs{ibtmg\/oﬁhélon atk‘?ﬁ alkoxy,
substituents on benzyl are R32 substituen
cyargg &pzwgnv'r RR9 WaekRiB J\@t@eﬁylﬁ palgciad Kampthegreyp, consnstmg of
t
pyn@é,}‘@}&égg&? ?ig(%z@ﬂﬂ tﬁiragg%ﬂ, c?y?én Sﬂl rslg’l'?ﬁg@r‘n(}? égl?rlﬁg(ﬁi,dill dridl the optional
subgtituennision hetexeary! gile, selactaddrar alloyr hedonyTQO-alkgh etexadryl and

and the optional substituents on heteroaryl

“N"L?F@%‘/Lct ed fromal kyl, halo, -COO al kyl, heteroaryl
and NHC(O)aI kyI 18. A compound of claim 1l having the

st er eochemn sfructureRf R7 19. A conpound_of claim

16. 1 SRR %ﬁ'ﬁtma Whegin theydeaminaNngipoRiian is sqlegted from
the roﬁpgcoﬁglsﬁhlggfl H1nmOdOdBn Bn NOH. . HNH OH CH

m@%xU?ﬁ

wherein:

R®is H, OH, alkoxy, phenoxy or optionally substituted benzyloxy;

R'2 is H or alkyl;

R™ is optionally substituted alkyl, -SO2R"®, -C(O)R"® or optionally substituted
heteroarylalkyl; and

R¥is —OC(O)-alkyl, optionally substituted phenyl, optionally substituted phenylalkyl,
alkyl, alkoxy, cycloalkylalkyl, cycloalkylalkoxy, hydroxyalkoxy, dialkylaminoalkoxy,
alkoxyalkoxy, optionally substituted heterocycloalkyl, heterocycloalkylalkyl,
heterocycloalkylalkoxy, or —C(O)-O-alky!.

17. A compound of claim 16 wherein the optional substituents on phenyl are R*
substituents selected from the group consisting of halo, alkyl, -C(O)CHs, phenyl,
-COOQ-alkyl, alkoxy, haloalkyl, phenoxy, -CN, -SO.-alkyl and -NHC(O)alkyl; wherein
the optional substituents on benzyl are R* substituents selected from the group
consisting of halo, alkyl, alkoxy, cyano and phenyl; and wherein heteroaryl is
selected from the group consisting of pyridyl, pyrazolyl, oxazolyl, thiazolyl, pyrazinyl,
thienyl and imidazolyl and the optional substituents on heteroaryl are selected from
alkyl, halo, -COO-alkyl, heteroaryl and —-NHC(O)alkyl.

18. A compound of claim 1 having the stereochemical structure
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and 20. A pharnmaceutical conposition conprising an

ef fective anount of a conpound of claiml and a
w@basoeseut i cal » effective carrier. 2 . The usPCDUSH04/025748

conmpound of claim1l for th&lpreparation of a

medi canment for inhibiting the fognatron or the

formati on and deposition of fHa IR d pl aques in, on

or around neurol ogi cal tisgue! e use of a

compound of claim1l f h@e p para yon of a

medi canent for treatrﬁ% cogrfi hwRre R®

neur odegener ati ve gjisea&se; .

wherein Al zhei mer's d seasg\ d 24. A

phar maceuti cal conpos trom4auﬂp gR¥h effective

anmount of a conpound of claim, an effective

19. a”ﬁ“&fmﬁf)uﬁd BT_&E‘&@ §t§l§ e'&hf‘rtglrhttﬂe rg‘?é&;? rcohggﬂné Bpse of

ATe uctase

serdf claim22

cep or: arata oni a ChO nester se Itor

ecegt pse |nh|b|t?E£ sterorda
/_/aﬂﬁﬁ?rﬁ | tory age 1ktne/ égzgayr , H\j{:ﬂ
re | b

anfi - I%l antlbody i IR on. eutidally effe
carr use of a npoun claim1 f he
prep atron 0 medi canmentl for tr ng a cogni

neur odegener ati ve di seaSe for use in comnbi natiton
mrth a medi canment conprising a b-secretase inhibitor

i nhibitor, a gamma-Jecretase inhipi

non-steroidal anti ory ﬁ“ o ﬁ“
ON- et hyl - D- aspart r aﬁtagonlst éﬂ F j
>_Nc ol i n@5t gr ase i ihi bi t n antrHs it ant i bogly” N N
onpri si NN rate wawﬂ$|n OH H
S|ngleopa age ph u&iéhl S|p|ons fd&=2t§/g9

atr ne cont ai Ner conprises aN
und o a |n a pharmaceuti cal » acce bl e
amrrer an c nd contarner C ri ses a b-secretase

i nhi bitor other than those of fornula , an HNG—CoA ’
reductase inhibitor, a gama-secretase inhibitor,
no -sterordal ant#-rnflannatory gent, an

] ]

HN Bn HN
OH
o} O o
N N
F
F




10

15

20

25

anti-anyloid antibody in a pharnmaceutical” acceptable
carrier, the conbined quantities being an effective

warwani4sto treat a cognitive disease or PCT/US2004/025748
neur odegener ati ve di sease. 122
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20. A pharmaceutical composition comprising an effective amount of a compound
of claim 1 and a pharmaceutically effective carrier.

21.  The use of a compound of claim 1 for the preparation of a medicament for
inhibiting the formation, or the formation and deposition of p-amyloid plaques in, on or

around neurological tissue.

22.  The use of a compound of claim 1 for the preparation of a medicament for
treating a cognitive or neurodegenerative disease.

23. The use of claim 22 wherein Alzheimer's disease is treated.

24. A pharmaceutical composition comprising an effective amount of a compound
of claim 1, and an effective amount of a B-secretase inhibitor other than those of
formula I, an HMG-CoA reductase inhibitor, a gamma-secretase inhibitor, a non-
steroidal anti-inflammatory agent, an N-methyl-D-aspartate receptor antagonist, a
cholinesterase inhibitor or an anti-amyloid antibody in a pharmaceutically effective
carrier.

25.  The use of a compound of claim 1 for the preparation of a medicament for
treating a cognitive or neurodegenerative disease for use in combination with a

medicament comprising a B-secretase inhibitor other than those of formula I, an
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HMG-CoA reductase inhibitor, a gamma-secretase inhibitor, a non-steroidal anti-
inflammatory agent, an N-methyl-D-aspartate receptor antagonist, a cholinesterase

inhibitor or an anti-amyloid antibody.

26. A kit comprising in separate containers in a single package pharmaceutical
compositions for use in combination, in which one container comprises a compound
of formula | in a pharmaceutically acceptable carrier and a second container
comprises a B-secretase inhibitor other than those of formula |, an HMG-CoA
reductase inhibitor, a gamma-secretase inhibitor, a non-steroidal anti-inflammatory
agent, an N-methyl-D-aspartate receptor antagonist, a cholinesterase inhibitor or an
anti-amyloid antibody in a pharmaceutically acceptable carrier, the combined
quantities being an effective amount to treat a cognitive disease or

neurodegenerative disease.



