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CYCLI C AM NE BACE-1 I NH BI TORS HAVI NG A BENZAM DE

SUBSTI TUENT FI ELD OF THE | NVENTI ON Thi s i nvention
WO edoabes7¢ 0 substituted cyclic am ne BACE-1 i nb@bhUSD®NE025018

havi ng a benzam de or pyridi ne carboxam de

substituent, pharmaceutical conpositions conprising

sai d conmpounds, and their use in the treatnent of

Al zhei mer' s di sease. BACKGROUND Al zhei ner's di sease

(AD) is a progressive neurodegenerative di sease that

is ultimtely fatal. Di sease progression is associ ated

wi th gradual 1oss of cognitive function related to

nmenory, reasoning, orientation and judgnent.

Behavi oral changes i ncl udi ng confusion, . depressi on and

aggression al so mani fest as the di sease progresses.

The cognitive and behavi oral dysfunction is believed

to result fromaltered neuronal function and neurona

| oss in the hippocanpus and cerebral cortex. The

currently available AD treatnments are palliative, and
CYOLIC ANMNE BACEAQ" INHIBITORSPHAVINGEA BEN2ZANADECSBBSTITUENT
T drsorders, they do not prevent disease progressionm.

Therefore there is an unnet nedi cal need for AD

treatnments that halt di sease progression. Pathol ogi ca

FIELBPOFRHEINYENEON € the deposition of extracellular
TW_EEG‘)_V‘ es and intracel |l ul ar
PRSP AP s s B8R S GeopAne; BAGEA iybitors having a

benzahﬂd@b@pyﬂdlhécbta@b@t?hﬂek%bgtduwﬂ \pitialaeewtitdl obrhpositions
aracterjsti epo r
comigiehSeig SRPREls, Bnengl uRBIB e Trated i Algheet Sisease.

believed that Ab is the fundamant al causative agent of
BACK_@R@U&ID cell 1oss and dysfunction which is associated

e o S Tt e Dt

ultumé%l;ﬂfatap Risbdsé pragiession W asSodaRdAMtH YR@ubl PFs of cognltlve
processing of amyloid precursor protein (APP).

functignoredated 0 eMIPH. feasaflirg, qriantaiien aad iudgment; tB@savmal
chan@@@ﬁrﬂéﬂ@@m %%thsnca g‘r iGh 8AY ré’gs@? gls%yma%%st as the

secreta on cor spo ng t
diseaset progiensesofT h&pogmtni/eaand behavieratidyskincfion iskelietedse result

Lvity. APP. is..also cleaved by -secretase activi
trom 3btad ey hBuBn EREERE R0k BecibaRAr by B ferebra
cortekN W aaretilyldlatiabiePAD 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 $-amyloid (AB)
plaques 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 AB 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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An aspartyl protease known as BACE-1 has been

identified as the b-secretase responsible for cleavage
woRooARR8ad t he position corresponding to the NedBUSIODURSO1S

of Ab peptides. Accunul ate® bi ochem cal and genetic

evi dence supports a.central role of in. the etiolo
mutle SERRE OB Ferlinks A braties fsult T e Flsavade GPAPP by
- a1 thefddsttiomcdirdSforke NRb&GihGE of ARO ah8diThe C-
bsofs S0l LR diadcdhba ity e WIbGhed o M ohehe
terminus bynpsecretasehactivitye |ARRI &f alse ¢dleaviedtbyonseofetdéd aotivity resulting

ar These mnut ati ons, enhance

. the presenilins e present.
in "h?ﬁ@CP %‘i&d&ﬂ'@ﬂ‘%ﬂ'd%g% agment spewaasPIuBIe AR Pve of

i SR R SR e i a5 e fsocrase
respotsibledfor eleiabage fob WRR abtheqbosttivrpepiréstrmdiniditésthe N-terminus of AB

inhibition of BACE-1 is a therapeutic approach to the
peptidegat nent of AD and ot her cognitive and

ne Yl ' e .
K AAABRR GoEHEila 85 3Rn B8  BRReNbe SRS UCentral role of AB in

the effiofogyasferD | lFoV‘@x@&{):ﬂé?,EQﬁ ha¥\BeBR/shandto BARRR BT FondReells in
02/ 02518 and WD 02/02520. Renin inhibitors conprisin

vitro gl Jhen fRiRcsesjalp segent raingr deytharees ATied Bns.oksarly-onset

AD &fé RRbRRSH W%Weﬁ%&iﬁ%ﬂﬁut\é@oﬂ /ogﬁﬁ’*ﬂ%r ﬁn‘e&ff@@éﬁlﬁngé present.
Inhibirtors functionally described as being conprise

Thesef mbtationsyahhaplceihe prnadwettioaof Afsame blre esnsideiegiscanfsative of AD.

conpounds preferably conprising a heterocyclic or . .
hetlBF@ AP penitsiestare FRIMRARY adeswltE-seqreiase@etivity inhibition of the

BACE! P8ARImb W ARiditofh&ToA Bt éﬁ;@%&@%ﬁt s hibltBn of BACE1 is

struc ornu )
a therapapticcdpproash to the Behnadre df D anll otvdrasognitivBland R1. 4
nR4. . i RRO P-

neurodegenerative diseases caused by AP plague 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 |
R*OH
R3

RS H

RS R’ |
or a pharmaceutically acceptable salt or solvate thereof, wherein
R'is
R14 R14

N 0 R"“/ | 0 n14"-N| o ,\4\!}l o)
RL\,)/N\iés, Ri};\)',/u?f, RJ\\/\"/u\f\ior F‘/K//‘Ej;



10

15

20

25

30

Ris -C(O-NR XR28) or OR2 R2 is H, alkyl,

cycl oal kyl, heterocycl oal kyl, cycl oal kyl al kyl ,
whedosnosyc| oal kyl al kyl , aryl, heteroaryl, aryledkyk2004/025018

het er oaryl al kyl , al kenyl or3 al kynyl; R3 is H or alkyl;

R4 is Hor alkyl; RS is HO al kyl, cycloal kyl,

cycl oal kyl al kyl , aryl  ,qar I_%I kyl , heteroaryl,

het er oaryl al kyl , het eFon/' al kyl or

h 0 ; Rlé4pes 1 to 4 substituents
iﬁ%%é%@hﬁﬁ?%@e}é&ed frorﬁzt’he group consisting of H,
al FR?/IS, Il-lﬁzhllkwln chl)aik%d)éhidieirotwl@alkylﬁéycrl]di?kﬁalkw :heterocycloalkylalkyl,
ycl oal kyl oal ky , aryl, eroaryl,

aryl, FEfRPaR A i Meteroandr i, IR LoGaRyNA Ky
hqq%(sqqmlaq@,i;kyl al kyl, -OR35, -N(R XR25) and - SR35;
R27, and R28 are i ndependently sel ected from al kyl,
cyidt isdilleyialkykycl oal kyl al kyl , aryl, arylalkyl,

hehe r ik ry|l I ter,o I

hgﬁ‘efsggy%}‘ga%%{@yﬁa}ﬁ%¥'gk LAy ff‘*gér@ﬂa@‘]gi?f%%yl :
hetewarfalkyh hetdaeyclogikylmrhetétdeytioalkyldikyhgen to which

LRH%&?& O%LII Chi?lqu;]t%g{dg aﬁg%gﬁgg%%fg%n?’thg gr;gﬁr‘t)) %B%gisting of
H, alkyl! gikenylc bikghydy hak, FONS HaRaIKyY teg@ioavkyl, cycriaigAdIky e aks

i ndependent sel ected fromthe group consisting of a5
hetergagy]| heter I aryladivb hetesapsyirlkyl, helrrpeygleglkylalkyl, -OR™,
- LakRs. and cycl oal kyl - al koxyal kyl; each R29
N(Rﬁﬂjﬁ@%@ ggﬁt’l y selected fromH, alkyl, cycloalkyl,

cyR1 @ %aareymde[quentlmsyleﬂtwfrpnhalkplc oyclgalkyl, cycloalkylalkyt,

Ly ————

hydraxyadikyhearsd alkoxyalkyl; Y, and R6, R7, R8, R9, R10, R11,
R12 d are as definped.in the foll ow ng groups (A
& S g A GehBe wEh 3he Mitj e 9. whigh §hey Sresatacting, form an

s L8 3 oo AR 202 ey
hetergeyelpalkyl ring substituted by 1-3 substituents independently selected from the
group consisting of alkyl, alkoxyalkyl, haloalkoxyalkyl, cycloalkyl, cycloalkylalkyl and
cycloalkyl-alkoxyalkyl;
each R¥ is independently selected from H, alkyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl, heterocycloalkylalkyl,
hydroxyalkyl, and alkoxyalkyl;
and wherein I, n, m, Y, and R®, R’, R®, R®, R'®, R"", R'"? and R"® are as defined in the
following groups (A) to (C):
(A) whenlis 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,
heterocycloalkyl, arylalkyl, heteroarylalkyl, heterocycloalkylalkyl, alkenyl,
alkynyl, halo, -NO, -CN, -N(R™)(R'®), -OR", -SR", -C(O)R", -N(R'%)-C(O)R",
-C(O)OR", -C(O)N(R'®)(R'®), -O-C(O)R"” and -S(0)..R'®; and
R'?and R* are independently selected from the group consisting of H, alkyl,
cycloalkyl, cycloalkylalkyl, aryl, heteroaryl, heterocycloalkyl, arylalkyl,
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consi sting of H, alkyl, cycloal kyl, cycl oal kyl al kyl,

aryl, heteroaryl, heterocycl oal kyl, aryl al kyl,
wedosnoarg/| al kyl , heterocycl oal kyl al kyl , al kengdT/US2004/025018

al kynyl, halo, -NO -CN, -N®R )(R16), -OR17, -SR17,

G@éb)aR)atﬁlalkM Reteroe@IBalkylallyG(eMkeéy |, Jatkynyl(-Q(O)R'® and
E(% 49-C(OR 17 and -S(O . R18; and R12 and R13
9 endent |y selected fromthe group consisting

or &u)" R73ér|fd’ R? l@p@ihéﬁ"vmﬂ thecr)ﬂ‘d Sablrs 3 ktich Meylare attached, form

eroary erocycl oal

ar@mmycmﬂed@am@ wBroqy@tO@rlQOmamﬁFhl RyR" R", R and
| O 8
rtoTBb as R in (ARHCIR R P e ety 1% find Kedoon to
t hﬂhlchrtbepateaalmdwd donm aCf(O&;—edr 53 ThndIRY, together lmgmghe ring
het k R10, R R12 an
1e§5§£’§n %W&Z?'] %@éfg‘{r%ua?tﬂfﬁ?? I?((5)5"‘% “and R11, together
or WI(E.% Rﬁanalpﬁgt mmtwmn chitn @whishtRenaeb ai&é&ﬁ@d form

G‘szﬂ ypgeth with the ring carbon
{ ok Oh At aﬁ“e% (RO Snaite 2y ep defiged it EAYG: Ro
or g@)gﬁt ac ttc?{fe!th &%iﬁl@nﬁ%?ggﬁﬁf (Whlsﬁ tﬁ‘%ﬁrb é@%&‘ned

arformtE (=6- amdda{nﬁhetﬂi rR1(1AB and &'} age a3 drfinechin @)(i);
(B) t%ﬁé#@% anogrg E@ﬁ%ﬁglsc(?r bon to which they are

attach and R6, R7 R1I0 , R11, R12 and
R R%am! Baato@edﬁrlvm&dthemr(g%ﬁnbbhs(tB)NthhameySare aitached, form

and mis O : et her th
oA sl B GrRrBror A el etaronid BEoL R e AP st adind, and
grmﬁ?pﬂé‘ rR‘éahasm‘é afﬂétagrdé\néb i éﬁz}ms R7 and R9 forma
bond, R11, 2 and R13 are 3 defined in
(%) (AU'('@')"S(Q:? meaa gn@isand\(ﬁﬂos -NRs -1 -8mdS€-jos -8Q--; and the

-SO or - SO- ; and the sumof and n
sumo?"ﬁaﬂr@n|§{g§ R7, RS, R9 R12 and R13 are independently

sRE R R RORE rmdgﬂ Lmeondmatdewglydeléfhte@h‘om the group
R Al T
heﬁam@ sloamyk g l hetdrkg élkylahéﬁéndé cloﬂﬁlk&l%%w
el (é)lg(Pde)r(Rna &(@)B/J&?” OGR! em%) QAR and R™ and
t FetNE s Udiihebi (A)(I90FRTPHMY RY', 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(O)-; 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'is H, alkyl, cycloalkyl, cycloalkylalkyl, aryl, heteroaryl, heterocycloalkyt,
arylalkyl, heteroarylalkyl, heterocycloalkylalkyl, alkenyl or alkynyl;
or R'"® and R'®, together with the nitrogen to which they are attached, form a
heterocycloalkyl ring;
R'" is H, alkyl, cycloalkyl, aryl, heteroaryl, cycloalkylalkyl, arylalkyl,
heteroarylalkyl, heterocycloalkyl, heterocycloalkylalkyl, alkenyl or alkynyl;
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which they are attached, form-C(O-; o r Rl2 and R13,
together with the ring carbon to which they are

wardosotwsds formC(O-; or when Yis O o r - MMRUOS2004/025018
R6 and R7 , together with the ring carbon to which

t hB$8 iarké, alkyl acyoboblkylpanyi, Heteloaryl ocyciadiRylalKyl, arylafiyt, O

g 00 o A ok ekl k=
~N(RFy(R&Hkyl ; R16 is H, alkyl, cycloalkyl,

cyclgpal kyl al kyl ., aryl, heteroaryl, heterocycl oal kyl,

ar BI 2 i alkyhetysiosliey), wqmlkylﬁl&véaadywema(yn, heterbeycloalkyl,

. 6(&5?@]31 t
awla{?\n{)}tf’ﬁ%t{h{e&n lta %gg‘ﬁ@y‘l{%"gﬂf’%’g’]ﬂ% ﬁ&i;nare at %@ng ’f'%:’ -SOR™
or—@iNt erocycl oal kyl ring; R1177issH,, allkkyyll,,

Y6 om0l e YA o Uk of
cycldaditydr aeyedliopdlk laNK,Weteﬁid?ﬂDMéte@oéycﬁie{ikW%’éﬁy Rl ﬁ’etb'[oarylalkyl,

al k JQ C ?I)ﬁal gl, abyl het eroaryl, cycl oal kyl al kyl,
hete@&yf\é ?M@k ctlkepdapdaliynyl hqt er ocycl oal kyl |

h ) 28l ; I =

pr et RISk Wi e oen ® WHERNPY 7 plfagted, form a 37
memgeyed hatereeysiaalkyl ringt er ocycl oal kyl , ~aryl al kyl ,

8 49, SN0 o g
arylalkyt) amemab n,;lalyyls b?tmbegdjlcﬁallloﬂatbl? Emlrewp awnsl lh $ald) gNQf2r IEN,

, 0 0 a aryl, eroaryl .

NREYAL LG b 2Bk - COY e AU Rl AR, “CONR ™R,
-O-ClOIRY e ys{®pLRY:al kyl , al kenyl and al kynyl; or R24 and

R25,together with the nitrogen to which they are
att a¢hBPr alim a 3- 7 nenbered heterocycl oal kyl ring; R

37 ok LN AR B b, oy

heterneyaipaliylaliyl, layyl, atylalkylpheteromlyk Wetdrvstylalkyik @ikghyl and alkyny!
grou@dﬁ(@ﬁ?{ﬁ: E@L(ﬁsR @d\%?oﬂg%’ F_IJ_U( H)f 6,) 313, %Zﬁ}‘ﬁ( a%)lég’ R'® R
R*, R¥)and RXG{re)ifidperienti§(UAsMbEBteReAs disstiiteH 5¥ €% 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(O)R%, -C(0)OR®, -PO(OR®),, -NR*C(0)R*,
-NR*C(0)OR™, -NR*S(0)0.2R*, and —S(0)o.2R*; or two R*2 groups on the same
ring carbon atom in cycloalkyl, cycloalkylalkyl, heterocycloalky! 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, alkeny! or alkynyl;

R*is H, alkyl, cycloalkyl, aryl, heteroaryl, cycloakylalkyl, arylalkyt,
heteroarylalkyl, heterocycloalkyl, heterocycloalkylalkyl, alkenyl, alkynyl or
N (R37)(R38);
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and wherein each of the al kyl, cycloal kyl,
cycl oal kyl al kyl , heterocycl oal kyl

waabenosyc| oal kyl al kyl, aryl, arylal kyl, hetereary$2004/025018
hetg;oarylglkyl al kenyl amd al kynyl groups in R2, R3,
R4R*Rand RE® arvinRBp&sdétitly, seRadtedRicn ttﬁé@ro@léonsﬁﬁtﬁwg of H, alkyl,

oycighRY) ikfoaiRtgno S8, B ety afproyasSus SR B Beoterdanyaiky,
hetercmiel!ﬁﬂd%lkillyalkéhﬂcﬁrﬁﬂalky the group consisting of

| oal k | oal kyl al kyl
R B letenen h Bspen oM Iy rariqohed, form a 3.7
I het eroaryl al kyl, -NO, -CN,
menfiotbd "%‘%m‘?a?%‘&?ﬁ'o% “N(R J(R34), -NH(cycl oal kyl),
aciT og alkyl, Grgls hetesoaty), a@@@%etero@@@l%beter@@cﬂ&lka

- R39, and -S(O R3Y9;
hete%c?%%%k@r%géﬁ q."ﬂ@ 2|ong car bgﬂ atoﬁn in
cyrt oalawl,,cycmlml I, abietbaryheie/ero@mwélml KWIaI!g)FI heteroarylalkyl,
0]

hete%}%té(e %ﬁ&g&%ﬁ%@ %V@i‘iygg‘} llgqer&l(p( F#@YQS'oup consi sting

of Hand alkyl; Ris H, alkyl, cycloalkyl, aryl,

heteroaryl cycloalkylalkyl aryIaIkyI
panethen %p,ept the m\@mwdeb&ﬂ!&m a pharmaceuhcal composition

comf i AR O AR S R g
Cam@rryl al kyl , het eroaryl al klylk hlet e;locytr:ll Ioalolr<yl_

95 S P B B oS oS o N iReace 1
commrsﬁng)ad@ﬂﬁst%hh Gt Maslﬂoﬁb'@dm Surd erfokilila | to a 8a‘ int in need of

cl oal ky , het eroaryl ,. heterocy
SUChg&)ﬂt@PE&I Sﬁ’ @m.%’r '§Itbﬁ Kg@thog @f éfifb'@l%gém If@mmtloyll or formation

et her
o SR, I i U A e 5.
bralnhemtmnemgt’aﬁmmmgmhg)at ket 6hé gomizdAntiof 3bilila 136 ¥ patient in
ter yl al kyl, heteroaryl al kyl,
needf?ZtSéJFggg%t@SPL het er ocycl oal kyl al kyl , al kenyl or
aMdr’@deecﬁﬁdlI)R‘lﬂe 'lﬁvél‘itlb)‘ﬂoon?p(rﬁe%%FYﬁ?th%ydf treating a cognitive or

heteroaryl cycl oal kyl al Kyl , aryla
neurqgagengsat weajlﬁg,ase mgrl@ag(ﬂdnmhls;ermg at least one compound of

formﬂéggégwlhgﬁiﬁéeﬁc{ ?%%ucrﬁ a?tﬂ%r}toﬁ%ﬁsﬁg%cm mggpp ion comprises
the methedef treating 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.

In a final aspect, the invention relates to 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 I in a pharmaceutically acceptable carrier
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conprising at | east one conmpound of fornmula and a
phar maceutically acceptable carrier. n another aspect,

wo bsiomsgent i on conpri ses the nmethod of inhi bi tPa@MUS2004/025018
BACE- 1 conpri sing adm ni stering at | east one conpound

and & seb bttt ofisHl b LREaf e ils gl R those o

formﬁrarlrrahlmme CbAfratn@tase iniwibRlod engfiinatsecrefask- |ﬂlﬁfb|t@|* & non-
| aques in, on or around neurolo ical tissue (e

sterqlq’ﬁ a@}*'anﬂa}mmﬁ%@w agefy, R MN-meth -ﬁgp@ﬂaueersgepf@ﬁ@magomst a
chohf@g@? ltnﬂfb'\}g)P bF4h aarﬂ?arﬁg‘%?i bﬁﬂ?]odﬁ ﬁ’ar‘ﬁflacséiﬁlgally acceptable

re specil i nve t|on conp
carrieih ¢hereombiheaf quarﬂmes ging ao@ﬂiebtl\(@amount to treat a cognmve disease
neurodegener ati ve di s risi admi ni stering at
or el 44 PSCREAR Hiskied SPER B8 AR e s Hadfl ' 1 T eed of
such treatnent. n particular, the invention conprises

DETANEDBEBSORMTIONAt i ng Al zhei mer’ s di sease conpri si ng
adm nistering at | east one co(;gound of fornmula to a

pdtefering to fesadlagk above, RretarfefbreMPAURHS Phihe inypatian are those
wherbltPRP THEA B £8 'ﬁggP AP RAR g%IWI fiofPé lré\‘@rr@d are
cognltlve or neur enerative di'sease co
compgirrids wheneim B’ issubsittutedirerayk éspécialiy: Hi- ﬂm@abeazul a

SRR 35, B B RO B ana

8 a0 dach atky@trasfe pndﬂerbﬂblyom &prmwemlémamféhea ar@f:oﬁ@bnhba wherein
i nhi bitors, %arrma secr

i AR, (oSS e B RGeT 40 et e R Ay g getor an optionally
subsﬂhﬁ@d h&ie‘r&fb%@l’i)ﬂ 9, FIERRABY ﬁé@rﬂﬁﬁ’)ﬂ'o?tp?rrohdmylb especially

chol i nesteriase i'n |b|tors and ‘anti-anyl oird anti
pyrrofidiqyt, iangl prafgsably substituted by alksxyalkyh espeeialiy mathoxymethyl. In
conprising in separate contahners in a single package
phar maceut i cal conp03|t|onsa?or use in conbination, in
whi ch one cont ai ner coonﬂBeB—ﬁ compound of formula in

a pharmaceutical ly acceptabl bk Larrierand a sgcond
anoﬂwrﬁrafeﬁ@d %@hﬁfiqm B iB- secr@FaswherginsiachrR™ o3 alkyl, more

prefeitr%lﬂ? 6'{-;?@?9!. glﬁ é% m%‘g gi‘% : e?(ﬂgg' legﬂ#@;aﬁe“ is preferably H, alkyl

or allgyy esmialhfrmieth)nhfl ammat ory agent, an

N-hef. rtate receptor . an oni s

e TN FRRBAR e 6558 e B PRI | oredorahix wastpe
structurea phar maceuti cal » acceptable carrier, the conbined

quant| ies being an effective anmobunt to treat a

cognl |ve dlsease
1L K _ 1R
;fa\ SRS
y 0] or O ;

benzamides are more preferred.

Preferred R* substituents are selected from the group consisting of halo, alkyl,
OH, alkoxy, alkoxyalkyl, alkoxyalkoxy, haloalkyl, haloalkoxy, 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 =0.

The following are additional preferred embodiments of the invention:
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or neurodegenerative di sease such as Al zheiner's

di sease. DETAI LED DESCRI PTI ON: Referring to fornula ,
w@bwse168ps ef erred conmpounds of the invention aPer/Ubkms€025018

wherein R3, R4 and R5 are Mydrogen and R2 is

1?%&&#5&#@3 %ﬁnﬁ[aff\ggél%% i’{‘ fo W’H?? WA e %ir&?&/eﬁ‘ﬂ thé summary

tuted benz eci |'uoro
conpowfidise ofvehtlomalnd R" R Rs, brmf@,rami Y are:(as)def(riéd)l(l RA);

25 X SBUR ol Bof il B GEP il oo titons doined

wher eighokd arnad® 2R3 IIQﬂehb@rlid ¥i drb ats”@efMeide(Am to

whi ch they are attached m opti on
) mp@mc{wﬂ{@fr@r@cwn%@'m&q to ?1@ asr %egtﬁtgpve in the summary

pi per ifiyny v‘éhtlBM%hB'RQj!orwa I%F’r‘?%rﬂi %r@%rdéﬂn@m '(B)

and pregera 'y substituted by aI oxyal kyl , especi al |
4jrecchiopgunstshgf formuR Imhere@mat h@R @reftee peefeemﬂ@mﬂnﬁwns defined

- pr ogpoveanth i B SRR o ¥ %%Sé'ﬁf&%dea‘t%er%ﬂy
5) scampdaidebdfyfolinul lkwhemin RI k@ areapeiyfmﬂeb}abmhulthe summary

The " ff
o of e By MERRoRERG R R ek, T AN Vi 28,0&jined in (C);

e astrapo RS G bl WA Ré% FPfa?é ®h¢ prbfBAEd definitions defined
Ssubstituents are selgected fromthe group consisting of

hal o, a&oxmand@i t%ﬂk@ky“ B KLY ARAS, d%fme@!xpdpkoxy,

h

C;\bloa;Hgﬂ%q earﬁgbgﬁ% refé{%q ﬁr{%@’k)whds 8 ﬁgj %P’H@fllmtlon (A),
whergirsm |pae’r@;rthec$um ef bmq)nusldsar\ﬂqanehm tﬂ% R%38° R™ R1 R'? and

R ngt W@P‘ﬁ%{%f g b‘gm hﬁh and Wk 3% ggch hydrogen

and R&t |srm@myll @@Wr@hhﬁq Fg{) Blng? CF? R;Frmefeddhtcwydaagl@ﬁ and R'
a It ona ererre e oal n e 1 nventl on
and Bgsdnteseﬂwg ask =Qir ALVBSTRR o E?pa@t% Ré and Ris aa%ieaﬁlaﬂawdrogen

and RPOXY&d R hfge-@unmary

In another embodiment, preferred are compounds of formula |, definition (A),
wherein m is zero; nis 1 and the sum of n and lis 1 or 2; R, R®, R'®, R'"", R"? and R"®
are each hydrogen; and R’ and R® are as defined in the summary of the invention.
More preferred are compounds of formula I, definition (A), wherein mis zero; n is 1
and the sum of n and lis 1 or 2; R®, R®, R'®, R"", R"? and R"® are each hydrogen; and
R’ and R® are independently selected from the group consisting of H and —OR'’
wherein R" is H, alkyl, aryl, heteroaryl, arylalkyl or heteroarylalkyl; A preferred
definition for R'” is arylalkyl, especially benzyl, wherein the aryl portion is optionally
substituted with one or two substituents independently selected from the group
consisting of halo and alkoxy.

In another embodiment, preferred are compounds of formula |, definition (A),
wherein m is zero; 1is 1; nis 1 or 2; R” and R® form a fused cycloalkyl group; and R?,
R% R'", R", R" and R" are each hydrogen. Preferably, R, R® and the carbons to
which they are attached form a cyclopropyl ring.

In another embodiment, preferred are compounds of formula I, definition (A),
wherein mis1; Y is -C(R*)(R*)-; lis 0; nis 1; R®, R”, R, R®, R'? and R" are each
hydrogen; and R* and R®' are as defined in the summary of the invention.
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of the invention and R6 to RI3 m n, and Y are as

defined in (A); 2) conpounds of fornula wherein RL to
wrdoanssthe preferred definitions defined aboveCEOS20R6025018

to RI3, , n, and Y are as defined in (A); 3)

f ' R5 fined..
o BLAHHe: fooblih pbrelRY e behbosadiad Eindighdhiton @),
wheiEeirm na{mkemﬁlris_w@ndiﬂfié nest 4; IIRG(a?)hd R%o?ﬂﬁﬁ@ﬂé;ﬂbrgup; R’ and R®
ol mul a | 0 re r erre erirnitions
form@ PPRECPUB B> FancF R RELae 6ach RidTagany are as
dejn Mhéﬁ%ﬁgbmn@nteBmeﬁe&%réeoﬁ%whe opMGRIA | Refirftion (C),
R5 e d th y of the

are as i ned above in the summar
whereiv anisil bhisdhd arel n is RB3 provided that thersameofdangien ined; ivris —O-,
O o 6RO ds.of f.orqml ' t are.
NR O s U R B i T | AR AN pr S O iy ith Peterred
arylatkyl gr@bp\édbéiﬂg mndstlfairrcgﬂud>r?b$ﬁ‘iyl amdq::regéres_rd _B%Qldiu&e;hiejng aryl
referred are conpounds 0 rnul a | .definjtion
and RhGranl spegialy PRRBYS Broor: Diamvhand ificzOhi atiRbr, RS, RS
R R, A8.andR'*R8 e%%ﬂam&ﬂ%rm Rrr'ea’h AYHRORM® a@leach
wherein R6, R7_RS, , 0, RL1;and ng?ﬁ&gre each .,
hydragen ageiR zand R fogethaeate+0, o RMRL & n ARG R/ andeR rye each

v B3 S P S U o 0

preférabilyoYda -NRI *RI0-Qn il INR' 2 being mash préferredniio dinnaspiecially

referred. are conppunds if or.mul a .. defsi pbtien (Al 13 .
prof) EbBRurSR, BT ER: -G TR B oF Fy B Poatdy are v
and R’ aRf, RRYgeffikh ar&LD. RiiRandtiBl 8specialRapiafdrysy eamodirasst, m is 1;

. Fiz’ and R8 are as gdefined in the seummray of the

Yis rifeni | 50 migls ForaficeRr ake B and Ssishbs tegether aig 20,
dekiniii R _ o of
n Shepili Pipeffeg oHtidingni CofRbRyclagng rAlihrien a0
hy ; and Ry ands~“Rg. b e i ndependent |y sel ected
f rromyt h grvﬁ@sist ng pf H and ORL7 wherein RLl7 is
H, al , aryl N\ MHetero , aryl al kyl or
het er oarY4sal kyl ; A prefefred definition for RL7 is
aryl al kyl, especially beRPyl(all ®idrein the aryl portion
IS opthonally substituted with one or two substituents
[ ently selected fromthe group consisting of

hal o \and al koxy. N__O
(A(ii)) V (A(iv))

SN

% (B) and

SN SN SN _R2Z N

Ty X 1)

G SRR o” N 07 Ny
R‘IQ R19 /

R%a (all C)

wherein:

R%is H, OH, alkoxy, phenoxy or optionally substituted benzyloxy;

R'?is H, alkyl, alkenyl or di-hydroxyalkyl:

R"is H, alkyl, optionally substituted benzyl, benzoyl, -SO.alkyl, -SO.(optionally
substituted phenyl), -SO;N(alkyl)2, phenyl, -C(O)alkyl, -C(O)-heteroaryl,
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n anot her enbodi nent, preferred are conpounds of

formula , definition (A), whereinis zero; is ; nis 1
wW®e00201d876 and RO form a fused cycl oal kyl gr ouppCEOS20R6025018

R8, R10, Rl11 R12 andR13 araoeach hydrogen. Preferably,
-C(O%IH@m@ndw B@bﬁﬂﬂb@%ér@l)\ﬂk@@) OhsenzA[l, eCo}- @;H}e@ aﬁwlm

a cyclo rin n anot her _enbodi nent, preferred
-SOa @t@aﬁﬁbﬁﬁ%@lt tareadyl), @é@bwm@rpbﬁhrm)or cypleatkylalkyl;

i Apichdy ShRuLkG Bl 10 1 1 1 R6. R R, RO

are eac drogen; and R and R are as
¥ igef0GE)-alkyl bpticnatyesupstifuted phenylenptlmally substitubed phenylalkyl,

a'kv'dgﬁﬁ°ﬁ¥19v<9ﬁpad'5§'ae"<m!h Yl FiaieRy ohfiexiuts, Mg amipoatkony,
alkoﬂﬁall@cb‘b@j/ 8§tl6@élm substiafedd deydrogyaoalkyRRe RracyodiRyIak,

bo R10, R11l, R12 and R13 are each hydrogen. n
hetegquplp@,lky@f ﬁp%ﬂ’?&w’ed are compounds of formula
whereifl e ShfdrRl 5(15% |tu¥)ﬁ%r or bie%ZQI a?re"ﬁﬂ; s‘&b‘sﬁtu@n?s  selected

provi ded t esum nis 1-3;

from1tge grougsconsisting of halosaikyl alkmgr @yanqalgd pj;eaylkymhereln heteroaryl

o sk ANEH o oy Bpnt By S A

|m|dbmlylgarw thle @Jtd)nheslebslam@'rhts oesl'ﬁEteraﬂrylyarafwl‘edted rom ikyl and
thienyl and imdazolyl; and R, R7, R38, RO, R10, R11,

halop) > "and R13 are each hydrogen or R8, R9, R10, Rl1l1l R12

anmoFélﬁreaéﬁe@ @,gbciﬂvf @rnﬁtmn@heb thértQIcﬁ’c? ahfife bbRloreare
=0_or R 0, Rll and 3 are each hydr ogen

an§ R Nand ned in ?y of the
i nveqti on. r prf bI YIS- or -O, with
- NRT bei ng pre cially

odi [

pr ef er r etheenb |s|1 amdsQ NR19-; is O; nis
1; R8, R9, R12, RY d R13 B H and R&'and Rwhergin ther

e iment, is
suoMriard (200HEA 1P RREFAALHPESHNERINSIBYE, ™ 12
anmeRﬁiretfeged IséereackemiryQfeonipaunusedfdormadlad i tiht reboive in
f fl ecycloamnorlng portion are: R30 (all A(i))
Ormt’/?(§7 wherein: R8 issH,, COH, al koxy, phenoxy or
opt i onal I y subst ituted benl%ylmyw

1A

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

"Patient” includes both human and animals.

“Mammal” means humans and other mammalian animals.

‘Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain. Preferred
alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 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 alkyl chain. "Lower alkyl" means a group having about 1 to about 6 carbon
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R12 is H, alkyl, alkenyl or di-hydroxyalkyl; Ris H,

al kyl, optionally substituted benzyl, benzoyl, -SO
w@bdogh1687650O (optional |y substituted phenyl), -BA/US2004/025018

N(al kyl) , phenyl, C(O) al kyl ,

atomﬁﬁé\%g;&ﬁﬁﬁ@g&@%ﬁ) t%r%?)té)b?%ﬂ:ﬂ% z\ﬂﬁi t| xamples of

suutabde)an(ybgmhbs inclode meihwldeﬂmyt er-papyl, )|sopropyl n butyl t-butyl, n-

pentyp bk mvLand el di rupayiied alldkarips Teiids fupigmety!

a S i§éthphenyl , optional |y substituted
tnﬂu@ﬁirhé}ﬂgil kdﬁl é)IA:ELC;I‘IEOI&N al kgxy cycl oal kyl al kyl,
Pyl

ykynnaan@w awﬁﬂ@krydtqe@mm gmp«gnrumnmmaudeas;t one
caroFSAH S5 5] U7 WHKISHBT b S RS 8 Ebbrorisin
abouf@dp-abait kl\‘ﬁl carbbe laemmsumme)q:halmiatefeubdla]l{ewhgmupe have about 2

h I 2 tit t
to atfiff 1% catbon Blats if e Sheimedrt mars prereray gbotts 1 8Bk
carbBh@fdths iRy €hdln hBEa‘?fcﬂ@ﬂyheaﬁs ﬁfé't ofbest rﬁén‘énlbWéiE amypgfbups such
consi sti ng of P@/l” dyl , oxazol pyr azi

as mefhyli SthubIrRrPPY R Ate BHachys t%ﬁne%wgenw %trs "bﬁwer alkenyi"
meah@h?&&ﬁé Yo aBb6t ?%bﬂﬁ.r‘lﬁﬁgﬁ{soimﬁé %?‘5'@””'05%,9{ b%’térmt% ight or

preferred specl I ments ]
branghed.i biendiniting@xreples of Riitablthalkenyl groeps inslude ethenyl,

onghl, By S BB bt
t H‘mkwigﬂw?e?ms an raﬁpr\fatlldc Iggtlcljl‘gcaMnLg)ed %vﬁ“'”gm least one

carbipeatbioiiis Gead B arhich i e siriobbor ArRAERed @R domprising

aboda aue a*d&tﬁglda%w QRS H mschaulf’abk@r@hed' d]@rt}li’ gﬁodgﬁt Khave about

human and animals. "Manmal " neans hunmans an
2 to akentdld earbaniatems.in the ghain; aedmpramprafarablytabout 2 to about 4

carb & AARRETPHR SHAHPBIYACABd TiarR&that bAE Y7o lower alkyl groups such
as methyl, ethyl or propyl, are attached to a linear alkynyl chain. "Lower alkynyl"
means about 2 to about 6 carbon atoms in the chain which may be straight or
branched. Non-limiting examples of suitable alkynyl groups include ethynyl, propynyl,
2-butynyl, 3-methylbutynyl, n-pentynyl, and decynyl.

"Aryl" (sometimes abbreviated “ar’) means an aromatic monocyclic or
multicyclic ring system comprising about 6 to about 14 carbon atoms, preferably
about 6 to about 10 carbon atoms. The aryl group can be optionally substituted with
one or more R* substituents which may be the same or different, and are as defined
herein. Non-limiting examples of suitable aryl groups include phenyl and naphthyi.

“Heteroaryl" means an aromatic monocyclic or multicyclic ring system
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
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branched and conprising about 1 to about 20 carbon

atons in the chain. Preferred al kyl groups contain
w@bwseni6B7¢ o about 12 carbon atoms in the chai nPCIVOS®04/025018

preferred alkyl groups contiain about 1 to about 6

atorf&f £A téi‘&?lqlg Fiﬁ‘ Pb ‘Bj)éi%'ﬁéllﬁ oxu@fz%'&lctBetHﬁ '@ﬁ@épﬁﬁ@hg?ﬁ‘%xﬂe. Non-

nore [ owe such as net _ )
limitipg epgmples ef mlta@d;eh betetr@arals inalegle yiridy|, pyragimyl, furanydy thienyl,

eyl e RREN s h BB R R g b BBy fitazanyt. pyrroi

pyratllil?lnmaizdlyl ll\bg A-ihiadiargyle paraziras, pyrldaulriy&tdmcﬁddﬁm I, phthalazinyl,
roups i ngl ude i sopro
imiddEo b Esalpy OB JaaRplsl-PIhIARa oA Bl azafadolyl

benzuﬁtgféﬁblgr il hﬁ1 &gy}l @%sglﬁg{é'rlgg?/él&% hfyh‘ﬂé’rﬁdﬁy?lhgb’ L\t/unazollnyl

thienepjirigicyh Ryr fqmwlctvl hpdtazeaytidyl, iseauinotioyl henzoagaindolyl, 1,2,4-
"'az'b?ﬁé%a%&ﬂ@%%wgﬁgﬁ@%'ﬂR@ doubl e bond and which may be

ahd conprising about 2 to about
ca‘AbﬁaIkyt on@ansnan beylafiil-grobpean evhiehthe &iyhgihd gliglipee as

h b t the ch d. ..
previded etbed ey RS SRnRiRSe oivdsaiod Sia e fiwiting
exan§plas bf sitane %@Qkﬂ%ﬁﬁﬁp& hﬂi‘lud@@e@iyl BbAehett§T ard kY|

or propyl, are attached

naprﬁ@eﬂénflmseiéyl §ine Beyn Toitae RATent SR hARKBWON the kel about
2 GoRpful bRt AfbrRbRiRaddmon- BPHUKARIE And8ysteen

commmm@abetlnaﬂ; k@apomg‘lra)q@sbanaibme peeﬂasaw abpubﬁ»@gb?ut 1% carbon
atorry, PRSE Pl g bndialfdhouts RERRSR 1 roB B TS
cyclagikylipas detaptivinally stibstitatid witte Oﬂér&qug@m&m@m which may

bond and ich may be str ht or branched and
be thegtasme o A %Bﬁh?”é arg %&ﬁ?v‘%ﬂ@l{%{ﬁb “dthWﬁgl%am{Hes of suitable
monERIE ey &I/ IAElAL Y BldhraB R IR RORI N, yBlebiébyyl and
the like. Moarlimiting axasoplestafrasitahler mgltwalimcyomaih)da am:ltu@eaﬂusiecahn

r al kyl groups such as nethyl,
norbérﬁ% la%%&aﬁ)’!tgl@faetheq%

are attached to a linear alkynyl
cHédato” heame fluatds vhidrd, brearts arlicdds gdups. Ripefetred ararfluono,

atorﬁs in the chain ﬁ%l%] rmﬁ)( be Stcga*'vé ht or branched.
chlorR @ .Qromo, 2RY BYRRIE A AR A s%l gr oups
I nqiiaasslkw years arphmway Hefuﬁe@gbww WhefeifRSrYdMmbYd My drogen

(soneti nes abbrevi ated

pentyn and dec
atoms i fhevalliis Fplaashiy bchalo GEYAPERES SDOVG.

Substituents on the rings defined above also include a cyclic ring of 3 to 7 ring
atoms of which 1-2 may be a heteroatom, attached to an aryl, heteroaryl or
heterocyclyl ring by simultaneously substituting two ring hydrogen atoms on said aryl,
heteroaryl or heterocyclyl ring. Non-limiting examples include:

O
ﬁ%f
, “Ss) and the like.

“Heterocyclyl" (or heterocycloalkyl) means a non-aromatic saturated
monocyclic or multicyclic ring system comprising about 3 to about 10 ring atoms,
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mul ticyclic ring system conprising about 6 to about
carbon atons, preferably about 6 to about carbon
w@rmemi68The aryl group can be optionally substP¢TUSH0N4/025018
with one or nore R32 substitsuents which may be the
prefeyahly ahouliS focakeout, 10aing atomnsysn ddfichnéeB, ipgeferably 1 or 2 of the atoms

o B0 ol DL S R A S gom o

sulfunmiong ariire combmdtiolnc Thktecard Mg adljiepio bﬁdi/Bg s@ﬁ‘ﬁ“étoms
bout about t o about

f bly
pr es?i‘tn'a fﬁ? SR, Syﬁlr%gfmm#’@? Gﬁg rhgéﬁerégmlyléfcommn abayt Stte@bouts ring
aton®) TRegITBfk aﬁf h&Xa H‘ﬁ‘{% gé%o?é’ me @gfﬁg&%&i 680(‘1‘,)_5 eggﬁE%ras that at

en or su
Ieasmﬂgmenypsymommfmm rsspecta/@ms fFresemntpsai oimg.atdhe The

substitu by one or .
netf RS Koo R s B0 el B kS 82 B whi may
be thdi sdme @nd;ffeaedt and are adadédfimed HsreRi. ﬂ'hteTﬂﬂﬁoQéﬁﬁgﬁgﬁ&raatom of the
root nane ne

nete B e ¥l b8 PR BAoX 945 125 COTPFRANGID N-oxd6, S-oxide or S-

d|oxu3@SmﬁﬁihhﬂMQ’exampWsQﬁeﬁﬁtaﬁ% MohbBgcIR b X?IP/I rings include
heteroaryl can be option

piperif & éﬁafr@wn?ée%amm@mpw@ywmmmhml Iz, 1,3-
i

dIOX&% ﬁfﬁl@%@l"t@ﬁ?h%%ﬁrﬁhﬂa@? aﬁ"lu))r(rf]? o %%e[ﬁ% olezol Jl

tetrah)g:t;pﬂnlwawl anct #molikd., thi azolyl, pyrazolyl,

f uf-l%@ﬁ%éﬂqalg)}z’l‘ frgﬁéﬁlsrﬂlﬁé{?aml ¥ alaﬁ;lfr Irgl(g%lip? H&vhich the heteroaryl and
alky! qm aspaévm)lyély dpbttl’ftﬁdﬂ?r@tdrsed iR tdpaat, §J:&¥té|rﬂﬂla Wiber alkyl

t hi azol y| benzofurazan
9’°“F’a$5‘?'?1 ﬁ@ﬁtgﬂg e’b%!ﬂl%'l% §>t/'6¢19'r9 h%@mlﬂikuzgﬂowq uncimue pytidylimethyl,
q iy
fuﬂamcgzggﬂwe an?é sumgﬁ i(l)l Wl T'h?%iﬂg Qéb% Ig)?rrclera Jnoiety is through
the aj §!qu| nol i nyl, benzoazai ndol yI 1,2,4- triazinyl,

AR eaHRlaf At iy, AR JRa0Rca, o
cycloplkglv@(m)lslgyoma'cwhkmhdhe Reeibes geslpy é&d@éé gr%)f §§séhbed The
r a

K mting exa
bond 3(? ewgr ‘,{# H&ggtyl |§ éhrgagh 5@@] 99qbonyl &{%{Q@,&C}dﬁ gontam a lower
alkyl. m&ﬁﬁlirhﬁingféédamlbé’ bof sJﬁ@olQ%ﬁgl g?r%ufpm‘?mﬂ@ﬂ@ R rniyR I éropanoyl

cl oal ans a non- drona

2- me{‘w[vggg%vommae%|ar@ ¢Md@l199,<y190¢|m conprising about 3 to

o okoP 3hoas ah i P dibib P W IRy o s Bravipusly
descrigiedluNon-liritigg axamples:l’ besuitablle alklo)(y gopdRCRIS rﬁ@ﬁidx)ﬁ ethoxy,
n- proég%&pyS Es'otp%p%i \fV'nt l;]utg)r(]f/e aPl(r:l hré?) oxyR:?'ﬁe %%%t tlottHg rE)tasrer\ll\tlh rlnglety IS
through the ether oxygen.

In the summary of the invention, in parts A(ii), B and C, where alternative
definitions are given, the definitions are cumulative. For example in A(ii), where “R’
and R, ... form a fused cycloalkyl or fused heterocycloalkyl group and R®, R®, R'°,
R, R" and R" are as defined in (A)(i); orR'™ and R"", ... form —C(0)-; orR" and
R™, ... form —C(O)-“ it means that R” and R® form a ring, while the remaining “R”
groups can be individual substituents, or R®, R®, R'? and R'® are individual
substituents and R'® and R"" form =0, or R, R®, R'® and R"" are individual



be the sane or different, and are as defined above.
Non-limting exanpl es of suitable nonocyclic
weymsoadsky| s i ncl ude cycl opropyl, cyclopentyl, PCT/US2004/025018
cycl ohexyl, cycl oheptyl and4the like. Non-limting
subsmmmm and® 2suidt A ferrm0, enmt asd APedreandividaal substideents, R"
l.decal i nor Ippr | 13 adarmntyl and the like. "Halo
and Reafmy ¥Qand "é% -or iodo groups. Preferred
ars
a ‘Egr@gHa elo (I)’?'geaﬁe‘,t g‘@clﬁlﬁéw gﬁu%f(ffd i cﬁ}cﬁc amino
portigmfof nemmimde offierinedla | ogng.,cr cmapeung djuaumrthats(mmtma
t he al kyl 4'0?—! repl aced by a hal o group defi ned above.
Subst m;:u S Y H he lﬁ;bngs defi ned above al so i nclude a
cycIFi ,ing atoms of which 1-2 may be a
het eroatom aftac o an aryl, heteroaryl or
he'?eTb'é‘k/%hg/l i i mul t aneous| y substituting two
ring hydro on said aryl, heteroaryl or

het er ocycl g~ Non-limting exan‘pl es include: and
5 the like. "HeBerocyclyl" (or heterocycloal kyl) means a
ncﬁinﬁiamlya‘tfuseci heteracysibatiylb meanisdhat a imetarocyalbdalkylrgrogp is fused

em co about bout
to th e AR bl bR TPty o3 RHU {6 % fRmPOHNGavinG the
structurd, preferably 1 or 2 of the atons in the ring system
is an el eqent ot her than carbon, for exanple nitrogen,
oxygerhaoﬁ o0 giny alqpe or in corrbl nation. There are
adj_acen ahd/ or sul fur atoms present in the
ring sy drffe?het erocycl yl s contain about 5
t cRabbtt 6 ons.. The prefix aza, oxa or thia
bef or e t Re Titder geyx '?I root nane neans that at | east
a nitrogenR'toxyden oy sulfur atomrespectively is
present as a Rrnyg alfngm The heterocyclyl can be
optionally substituted by one or nore R32 substituents
10 WAWRBNMRY iP§ helsroafiie, kY, F@ﬁ érfld?fr%“éarbeﬂg tcﬁ%:&?‘tr@?“dr@%‘ﬁached
herein. The nitrogen or 'sul fur atom of
can fieemes tuspdinng wherehe “Gpisitbe @lnlwheiﬁrcmt@m or &'t R and the carbons to

NS FEROAAAR A o el S Biona

hetefvatenscg.gl,yl rings include piperidyl, pyrrolidinyl,
plpera2|nyl mor phol i nyl, thlonnrphollnyl

thi azgsi & W -
t et W
tetrahydrothi

15 “Fused aryl” means that an aryl group is fused to the cyclic amino portion of
compounds of formula |, e.g., a compound having the structure
Re R* OH
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"Heteroarylal kyl" neans a heteroaryl-alkyl- group in
whi ch the heteroaryl and alkyl are as previously
walemspidsed. Preferred heteroarylal kyl s cont ai nper/Us2ees/025018
al kyl group. Non-limting exanples ofhsw taEI e
het I »
Ay s, Sl STLBKIL YheRiHor sxampls, gre phony!
ring lsor(epf?éeﬂa%mf'%l ety is through the al kyl. "Acyl"

a Fos P o SR ot P caref R GrsSibiah &6 the porton of

the Ommn)Qum kﬁ\ougﬂ;helstwetﬂr@rew ously described. The bond
he_gparent noiety is through the carbonyl.

Pr er e(ﬂac ¢ contain a | ower al kyl. Non-limting
exanphes o R¥abl e acyl groups include fornyl,
acetyl/y prop n(ﬁg 2- et hyl propanoyl, butanoyl and
cy@ Xano Al koxy" neans an al kyI O group in
whirdh tkefal kyR group is as previously described.

Non- | defi 47 nd" exan‘pl es of suitable al koxy groups
i ncl ude et hoxy,’ et hoxy, n-propoxy, i Sopropoxy,

can ha\mmuituolmoxio sabstitngnts Tt ignehdre Rﬁ%n@aﬂénbr F'?é'a‘ﬁ*dyﬁTr %r R®
sunmary

h
and R AP sl R 130 - Pioubs Wik e Caihbns feiateyase
attactied m\ter@lrmow@rogpy eln Heh;ﬁ'eggﬁi 8:'1 tthé’ ﬂﬁg %‘s%ﬁ#‘fﬂg 8hdifons in (C)

are mldbe: AyRPEA Bmﬁéis)nm@éféq%eﬁ@ Yo Skl Fawommmanel, R° and
, aﬁé F(; R?RS RiR?faB.]é.ac 39%%8\3“@9%%5%%3 tﬁg ﬂfﬁr{r} they are

attaCh?d))/\theni m isfaand BhaR FE% dafrerlgrdacrgem ngem?ndbm twWiten

stituents,
compefRR A Biinul) e, %‘Q?ﬁ&%(’@vbuiﬁe SUBISRMIRRADG. G 1 or 2
such BmMeFﬁrbsémr andAhep ard Aot ng%s&lapoﬁ'&@ jddbht éér%on atops.

d
Herg T, o A BRI AGHDP R Aponubafititian itthe: spoied

groumnéacﬁéasw%&éﬁei 9k 'é‘v?ﬁ%ble 'Blégﬁ y@&ﬁk&w means t hat

accloalk ring i s fused C am no portion
qug[gm:g tefthe sumbies of rrax)lgtles (ae gorspbsmdehfsy greUP6r rings) in

2 °°"ﬁ5‘¥“é"?’f5?§‘%~°'§a‘ﬂ2§?w'séﬁe§hﬂé¢ e Braes S e 21 mararancgasigest one?
meani that thegel can be as many moieties as chemically permitted, and the
determination of the maximum number of such moieties is well within the knowledge
of those skilled in the art. With respect to the compositions and methods comprising
the use of “at least one compound of formula I,” one to three compounds of formula |
can be administered at the same time, preferably one.

As used herein, the term “composition” is intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any product
which results, directly or indirectly, from combination of the specified ingredients in
the specified amounts.

The wavy line ~Ywwv a5 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
(\/r means containing both (j’ and O
N N
H

N
H

Lines drawn into the ring systems, such as, for example:
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to the cyclic am no portion of conpounds of formula ,
e.g., a conpound having the structure RHR5 >13 R- H
worMkess’e™ is a heteroatom R, and the car boPsI/US2004/025018
whi ch they are attached canéforma fused ring wherein
"Y' is the only heteroatom, or R7 RO and the carbons
to which they are attached forma ring conprising
one or two additional hetellogponms, e.g., ROH R OH RS

13 R- HR-NHor N,19 "Fuséd aryl" nmeans that an

indicate/ thag tige! hdisatbd %iag (bend@ag el attachade 4y éfitAB sebstitutable ring
conpounds of fornmula , e.g., a conpound having the

carbgp@leMre R OH R - H R3"Fused heteroaryl " neans a

A VB A o A0l SO AP BEMLrin o
moigtpist depicted atitbe ¢emmioahersd of tiedbond mdicates a,methgl group bound

ol 1% Baft e AR WEod S &R plbhuish Cor e °

where R10 and 1, or R6 and R7, or CHs

R8
O O
represents
%N P %N CH,

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.
Symposium Series, and in Bioreversible Carriers in Drug Design, (1987) Edward B.
Roche, ed., American Pharmaceutical Association and Pergamon Press, both of
which are incorporated herein by reference thereto.

"Solvate" means a physical association of a compound of this invention with
one or more solvent molecules. This physical association involves varying degrees of
ionic and covalent bonding, including hydrogen bonding. In certain instances the
solvate will be capable of isolation, for example when one or more solvent molecules
are incorporated in the crystal lattice of the crystalline solid. "Solvate" encompasses
both solution-phase and isolatable solvates. Non-limiting examples of suitable
solvates include ethanolates, methanolates, and the like. "Hydrate" is a solvate
wherein the solvent molecule is H,O.

“Effective amount” or "therapeutically effective amount" is meant to describe
an amount of compound or a composition of the present invention effective in
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and R9, or Rl12 and R13 form-C(O - groups with the

carbons to which they are attached, several such
w@emspsssc@n be present on the ring as | ong therPCT/US2004/025018

conditions in (C) are net (r.e., a -C(O- group is not

inhibéii) GBAGIE-1l and thus $réduciAg the Héélr&%ﬂf@bﬁeutﬁﬁef‘?&ﬂ uli_% isuitable
and R12 and R13 can each form-C(O- groups w
pat'ecfg‘r bons to which they are attached when is 0O and R8

RWh@é@nﬁi&nBé Jof%r?n&]é(‘i‘?@rgﬁ Qalé> gﬁ el 5\%' fo }M\Ew the.scope of this

conpound of fornula comprise
inventin. higferancei tag C@npyund of farmula hgrmu nsund@stb"dtﬁt@ﬁhclude

ter$e SRR B3Rl HREAR, 580 B A, & Smpioyea

hereiw benotast acmilcvsaﬂtb fd)limae@ pabiinb AN Avdyer ofg%‘i'il&éélas Oés well as
n. avail ahl e p sition or positions.

vasiq' B iTiect i o ety srameieiiaspalrgadiion, whon a
commlhﬁi of fepmufa | GEREPS Lth 4l BHkGo n1d“et2 SOPQY KLt 1o 'nr“r‘\ix?d toa

herw se defined, the phrases or nore
pyrld|r@a%rt imiglazolapand anAcidie, graielyanudieassbutamoy IlrrMeelttb%cawoxyllc

B ey 2l T oy R PRt S0 R PR e e torm

‘salt(Ricd eerfkheyein. Rmarmmmnbdnmawepnduﬂeqré nwitbxuéeérwélogncany
npr|3|n the use of

acceﬁt%{)‘eﬁ:sggtg rgggi)'r% ongiu%Eh%nq} S|s§ t$ afe glse ysefylhpalls of the
compmumnewidlse ermfua Mag/ E@fbrﬁﬂacﬁ‘i’@ﬂ ébka?ﬁﬁl’éeﬁ%?éa&tm% 2 89fmpound of

preferably. one. used herein

formul@ EE% than agyunt of ﬁﬁlﬂéﬁd@giet §u@mggmﬁmuml9mwﬂoum in a medium
such e1ad idivittich e §aﬁfgkéd n&f*at ﬁféﬁgh mb@#{b @F’\‘?Qh&}vgg by
anounts, as wel
lyophlizatien. |/§,Cl@$ (and bﬂ%@ﬁ)lvyhlclh aoergenetall?abgemleﬁéd :sbllﬁable for the
anpunt s
forma B i maB LRSSl SeliF i Rapic.Be aCampeimaceptioa
compounds ahedisclisséd) éopeanblee tbyS'BD fEl!;éere ée‘)i(‘ - Jodf"ﬁé‘lto"f"F‘Hd?ﬁvaceut/cal
)
SC’“%S%&&%@&E ?Ft9§ Patepud mM%F%aH@@a/dlr @ﬁmaﬂnacewre:sr(n 886) 33
f

2ot Zéf‘ﬁgﬁésé’“t’?ﬂ%’agﬁ%@ CARETMES P E AR 9BS. Agrntemic
Pressg et Yol imiTaer &g gesbain(Faodns Drug Administration, Washington,
D.C. on their website); and P. Heinrich Stahl, Camilie G. Wermuth (Eds.), Handbook

of Pharmaceutical Salts: Properties, Selection, and Use, (2002) Int'l. Union of Pure

“and Applied Chemistry, pp. 330-331. These disclosures are incorporated herein by

reference thereto.

Exemplary acid addition salts include acetates, adipates, alginates,
ascorbates, aspartates, benzoates, benzenesulfonates, bisulfates, borates, butyrates,
citrates, camphorates, camphorsulfonates, cyclopentanepropionates, digluconates,
dodecylsulfates, ethanesulfonates, fumarates, glucoheptanoates, glycerophosphates,
hemisulfates, heptanoates, hexanoates, hydrochlorides, hydrobromides,
hydroiodides, 2-hydroxyethanesulfonates, lactates, maleates, methanesulfonates,
methyl sulifates, 2-naphthalenesulfonates, nicotinates, nitrates, oxalates, pamoates,
pectinates, persulfates, 3-phenylpropionates, phosphates, picrates, pivalates,
propionates, salicylates, succinates, sulfates, sulfonates (such as those mentioned
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As well known in the art, a bond drawn from a
particul ar atom wherein no noiety is depicted at the

wo esosionalie end of the bond indicates a nmethyl grOLPS2004/025018
bound t hrough that bond to18he atom unless stated

otherw se. For exanpl e., CH represen t,should .also, b
hereffy, BAAGS. o RERIR ST aF ARTRIES ated 1 BM) 2o fndatesn
undddadobid, anglahemirg. exanpl es, structural fornulae, and

any Tables herein is assuned to have the hydrogen atom

or EXRTRiAry bagigisalisyjnglyde amrapaiben ?@F%&"@?é'é“ﬁm salts such as
sodich® WRiR, 2hd bBEassRIFm %HEQ,SalRéliﬁéﬁéaﬂtﬁ‘Yr%iél' s HRhHSEa|cium and

contenplated herein. The term "prodrug”, as enploye
maghesisimsaltée aursinum salts @intisaltsasalts withdrggnipbases {tar example,

Coh A o .
orgaliitios’y Shaf ErLesR AT E ity Reee SRl RIES e
hydréaloamirrlstferntedith NI Nebis{dehydrcatiety e thileneaihhine), N-methyi-D-
so| vat ther? f. A dl,éé:usstl%yon of prod_ru%,l s provi ded

glucarRings, ﬁ@@m Dyglycgmices|ty ,tvlpﬁfra'%n&ﬁu@@e Movel _
orerRRTON BT TGy 8 Tor A e 1 TR, 4 o
argining dysine@ndrthe tike Rigasie niteegen-pamigining grpsMaY ke qudrternized

_ ;= B ¢ : _
wit 38058 s BHPRERISTE gl s, BB i iz
bromidesand iqdiges)c dlallad sulfatesi(ery. dimeathyh rdiethypid didfutylhasd diamyl

' tion wth.one or re solvent. ngl ecul.es. This
suitalghf Pbiiehal beidHy (0 AT Ay hyishy Reteden shoriges.
bromidék &Ry dités)Pardlkyl halies (é!gi PenAY ahaghHenetii bRémides), and

certain instances the solvate will be capabl'e of
othefssol ation, for exanpl e when one or nore sol vent

{ PP SUIP AR AU PRAAE, 412 ihipRlitd 18 pdhiddBBueay
acceptsdhle salts plithirctheratopsaif dhalinvention\amdeall adid mnidi bese sajts are

consfiF e s5iBlart 1o W R FBIIE bPing e ponBl R G for
purpudey of thetineemtidrvent nolecule is H O "Effective
ef fective anount” is neant

anpunt" or "therapeutical l o
t S-BReHDYR Ofaﬂvrem&ﬁtar@fsa!énﬁe&yﬁ_tﬁsanqapmmqr%ﬂ gray existin
theiriéﬁoﬂe@%ﬁﬁ?mﬁf&f%&hhﬁﬂeﬁéé‘ 8/ anYj8e lof 'irﬂmobéthbﬂ.gAE%GEh Yautomeric
and thus producing the desired therapeutic’eftect in a
formg are gpniemplated herein as part of the present invention.

All stereoisomers (for example, geometric isomers, optical isomers and the
like) of the present compounds (including those of the salts, solvates and prodrugs of
the compounds as well as the salts and solvates of the prodrugs), such as those
which may exist due to asymmetric carbons on various substituents, including
enantiomeric forms (which may exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric forms, are contemplated within the
scope of this invention. Individual stereocisomers of the compounds of the invention
may, for example, be substantially free of other isomers, or may be admixed, for
example, as racemates or with all other, or other selected, stereoisomers. The chiral
centers of the present invention can have the S or R configuration as defined by the
IUPAC 1974 Recommendations. The use of the terms "salt", "solvate" "prodrug" and
the like, is intended to equally apply to the salt, solvate and prodrug of enantiomers,
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patient. The conpounds of fornula formsalts which are

al so within the scope of this invention. Reference to
wa2menpsand of fornula herein is understood toPdTUE2006£025018

reference to salts thereof 19unl ess ot herw se

sterédlsbrhats dotahhérst Riutdbmend trééémate%sor%mbﬁ)g%dofhﬁé%\ientrve
denotes acidic salts formed with i nor gani ¢ and/ or

com@@g@mc acids, as well as basic salts formed with

| BB ool ALBEC PSS By ol AL 805 ot nar
thosé%f f@r‘r‘lﬁulaqtis toRtehfslafed; B-Jtrbtdse %mb.twe@ww 8an BBHASrmined

acidic noiety, such as, but not limted
by thmprlmm;dhres desaﬂrbezlvberlmwr iTypical B+smeetasalrnmb)ommyclbée but are

not Rl oo s cBploPRa TP 550k Vil G5/BsP, WO baidsi

WO 02rodsg, worl/epsboahaalyozoegmoebl €) salts are
preferred al t hough other salts are also useful. Salts

of CRmMaBREHRIARE INfbitars f@forsmrnathwmnmmeathls igwention can be
detefMHE 15 %eﬁg?é%t kelvidtirt g?yBiEaf %{I e é&re{hs%qnhrbrtors

anount 0 acl ase SucC s an e ent ano
include, Butewi no lnited tos those desaxibedtin WO G301 3@2%,&1&&,6\83:991

WO b, BRSBTS e
fi v ?@%‘T‘?"ﬁm‘é‘i’ W?fwﬁﬁ?‘?{?éﬁ?ftif’" o mounds
Sy R RO o BRI S o

form@fa AR8fuRAAE 5@, ’%be%ﬁéﬁ/a%ﬂa?ﬁnov@@{a% %m%ﬂsta? n, pravastatin,
Goul d, International ~J. of Pharnaceutics (19

fluvastatin anchregavesiatist al , The Practice of I\/ledl Ci naI

O aﬁ%@égg%% ?2’2%8“@%@3{;?' ﬁé%ﬁs blA\%‘I on G@Shl ng¥ and/or

buty@idhlolimestdrase intdbitorse )Exaanmle$ of Eleolimdstdrase aﬂn’nrbrt@mrelt@crrne,
d G r.nui.hng.Eds@ Handbook. of Pharmac utical Salts
ongRezaASGmiaS, adian B e s tOMB0BYS PROSHIMBE o of
Puxién-atstorizip bhBdnflarematér)agehits fo?%@e?rﬁ %om'B“r@a‘ﬁtﬁ)n with compounds
di scl osures are |ncorporated herei n é ref erence
u

of fo[rnghaétraclugeétmprgfe}n Hepoxaiy diglefanaeg, didunigal, gtrdolac, flurbiprofen,
|ndorfi‘r%ﬂ{é&r?5ket@;gr'o’f’é”ﬁ ‘%%tor%!ﬁ H%Sﬁrett)@zea %@L@n,ﬂ%&sﬁtﬁﬁmdac,

benzoat’'es nzeénesul T ohates
tolmetin, pedaamqb and rafesexibc ams:hrtabie dbmettayliihaspaitaterraceptor
antaﬁé’r‘f SP eeﬂ)trae %Pr{p%) r%e% %rhe Ag{trugnqg%trc? ntibodies are described, for
example, in Hock et al, Nature Medicine, 8 (2002), p. 1270-1275.

Compounds of formula | can be made using procedures known in the art. The

following reaction schemes show typical procedures, but those skilled in the art will
recognize that other procedures can also be suitable. In the Schemes and in the
Examples below, the following abbreviations are used:

methyl: Me; ethyl: Et; propyl: Pr; butyl: Bu; benzyl: Bn

high pressure liquid chromatography: HPLC

liquid chromatography mass spectrometry: LCMS

thin layer chromatography: TLC

preparative thin layer chromatography: PTLC

room temperature: RT
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dodecyl sul fates, ethanesul fonates, fumarates,
gl ucohept anoat es, gl ycerophosphates, hem sul f at es,

whepsansat es, hexanoat es, hydrochl ori des, PCT/US2004/025018

hydr obr om des, hydroi odi deg9

2-thgutt bxyet hanesul f onat es, | actates, nal eates,

met hanesul f onat es, net hyl sul fates,

2-MAPREH R nesul fonat es, nicotinates, nitrates,
oxXdténtish tirgaNpat es, pectinates, persulfates,

3- phenyl propi onates, phosphates, picrates, pivalates,
prgﬁvdmbgnzcstaaz@w HOB,  succinates, sulfates,

f e ) g
¢ el S eI el e ST RILARARR Bl fadide: EDC
knb\B-diraethytarhiabpeopyl):Bretudcarhbeimideritydroehlbiidie. EDC

Exe ar asi salts include amonium salts, al kali
ms?tgw t?@:gﬁéﬁcas sodium lithium and potassium

saktrahy@idf@anngHgarth metal salts such as cal ci um and
malgnesn umsalts, alumnumsalts, zinc salts, salts
W

N-girgathy formamide; MF exanpl e, organi ¢ am nes) such
a%-BﬁEﬁlﬂﬁﬂnﬂ@?—?uﬂi et hyl am ne, di cycl ohexyl anmi nes,
(

hydrabam nes ormed with
N, Nhipdepaiehpro-drbengddiexdlyd(d Hedinan BX)

N- - Dal, ] N- et hyl - D- gl ucam des, t-butyl
aﬁ@é%%em%geaﬁhenyl cycl ohexyl am ne, choli ne,
t rdibetytoron ¢riflaaedBgBOTf Wi th am no aci ds such as
argi pine, lysine and the |ike. Basic

ni Pg‘?@ﬁl:dﬂ%ég{lni ng groups may be quarterni zed with

agfisihyl siel @gol ower al kyl halides (e.g. nethyl,
et hyl , prog&/I, and butyl chlorides, brom des and

i afefieacid eyl sulfates (e.g. dimethyl, diethyl,
di I‘?P& [ es), long chain halides
(e&%ﬁé{'l(‘jyé%y : r&éﬂ%qé?yéiigétyl and stearyl chlorides,
brisoprdpanahniPiOii des), aral kyl halides (e.g. benzyl
and phenet hyl _b 1 des), and others. Al such acid
s et’%ygﬂlﬁoaélsgn?&ﬂs are intended to be
phrAjEeRYL7-a2dBeraoaRYofb | HOARI ts Wi thin the scope of

the I nvention and all acid and base salts are

c &7 Pzabanzeftinzel bib-N.O, NhY -teteenetbylgoniam; hexafluorophosphate:

cqyAegprondi ng conpounds for purposes of the invention.
Compounds of fornula , and salts, solvates and

prosshzotyiazotee il girbxy-tspyesalidinophot pledmiumaheafieorap Haspimate:
(?rB(ﬁEan'pl e, as an amde or imno ether). Al such
tdutoneric forms are contenpl ated herein as part of

t heflpsreaestic acideTFAON.
tertiary butyloxycarbonyl: Boc
benzyloxycarbonyl: Cbz
dimethylsulfoxide: DMSO
diisopropylethylamine: DIEA
lithium diisopropylamide: LDA
tris-(2-aminoethyl)aminomethy! polystyrene (PS-trisamine)
methylisocyanate polystyrene (PS-NCO)
tetrabutylammonium iodide: TBAI
para-toluenesulfonic acid: pTSA
trimethylsilyl chloride: TMSCI
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Al'l stereoisoners (for exanple, geonetric isoners,

optical isoners and the |Iike) of the present conpounds
w@ eooshiidirag t hose of the salts, sol vates and prOriUSIY84/025018

of the conpounds as well agithe salts and sol vates of

prodr such as those which may exist due to
ﬂg@mmns on various substituents, including
enpNSERSTREE a oS, TRe VBRAISIE “FEtYisQidedltin VAT M\vérhﬂ)les R%-R" in
absence_ of as?/mTetrl c carbons), rotaneric forns,
r

ordeste simplydhe strastures. 2 G iedersitp antaming, pratecting group. Examples

of sFEBIEERSS BB oS AEPRE Bl GHLS eNALLRe e for
secdndaewanmnesmand (Bm), earaafsioche bsaed; tchqirmanyadmmefs r(mewhich case, the
pe-SkE BrmlatoShihe st B sBRRrT tiF StonBes BfaR waiyid Become
(PGpiN, g8l S(BHEEN) The chiral centers of the present

i nvention can have the S or R configuration as defined

by!nt peharupAcaoasyrupetigaideliGandensatien adardsran addyetlhs
e,
Hy AR O SRR QU4 L ooyl HE ol P P lmont o
| afé:fdatannmmlldmene¢szh@h$anbﬁ hydnodyzetldataonamino alcohol V. N-

deriV; Eﬁg co P lgtﬁg(g% ;égip%f%ﬂesabgt@?hg@@%@ﬁ) r(@(?ggrggec?lon gives

the prDUuttL t/uternammfly tiWarart H)@&Gn@értéd)fd’l\ﬁlllaby Nl- @@Naelmdnquﬁﬂ to

B aE M b b o LR B of

gived Y Pidrafediataol dﬁus Wérrﬁé&af@éarﬂ bg‘cbﬁ%ﬁ@d tﬁl’ngﬁ the sequence
di scl osed in WO 02/ 02505, WD 02/ 6, WO 02/

of Cuyriug reamanggmeny t@gg@ Viln gewgtgqt;qm@l‘ﬁ,lN derivatization to gnve VIil

ret I t I

and GORRERRF O/ oI hRbMAbiy RiioRy! pB1ah 3 698 an

interineaateilX wiieh & transfgpned intg dnepreduot byaeamaibgbms seéguence.
i nclude, but are not limted to, those described in WO
03/ 013527, US 6,683,091 WO 03/ 066592, USSN 10/ 663, 042,
filed Septenber 16, 2003, WO 00/247671 , WD 00/050391
, WO 00/ 007995 and WD 03/018543. HMS CoA reduct ase
inhibitors for use in conbination with conmpounds of
formula include the "stains," e.g., atorvastatin,
| ovastatin. sinvistatin, pravastatin, fluvastatin and
rosuvastatin. Cholinesterase inhibitorsfor us in the
conbi nati on i nclude acetyl- and/or




butyryl chl ol i nesterase inhibitors. Exanples of
chol i nesterase inhibitors are tacrine, donepezil,
WO 20088168gd1i ne, gal ant am ne, pyridosti gm ne andPCT/US2004/025018
neostignm ne. Non-steroidal 2anti-inflammtory agents
Schdrfé fuse in conbination with conpounds of formla
nctude i buprofen, naproxen, diclofenac, diflunisal,

et odol ac, rf | ur bi rofen | n@ haci IBétopr of en,
ket or abac) nabd r Mm cam sul i ndac,

tol metid, ceI eCOXI d rofec Alsuita I e
N- ne h:yIN aspartafe r QantQt-goﬁﬁst i S} or cl
exanpl e mant Mntl anyl oi gl anti bodi es a e/ ~

descri bed, 'for exain@ in Hock et abOthture

Medi ci ne, 8 (2002), p. 1270-1275. npounds o

can be nmade using procedures kgown-pRl he art
i reactgxon schenes sho lpikal proce

i ed_in the a®,Gi recogni ze
pr oq_@g AN al 30 Bﬁl ui t abl e.Oth FRe Schenes angt i n OMe
t he EXanp deel ow, "t he fol | owi rity abbr evi ations are

used: n#thyl: I\/E; ethyl: Et; propy Pr; butyl: BiQOH
benzyl : Bn high pressure liquid c Qﬁﬁf‘ogr aphy: HPLC

li quilﬂDP hijomat ogr aphy mass spect r,onetrygx LCM5 thi N g2 Rx
I ayean@)a mat ogr aphy: TLC prepar gty thi n |ayer H,

chr omat ogyaphy: PTLC roomtengﬁ\[ RThour : HR N
mnute: mn retention tine: dr opgbenzotri azgl ey, PG

HOBt 1- (3 dl met hyl am nopropyl ) o5- ayhyl car bodi i m de )

met hi odiRgl OMe
3-di | am nopr opyl ) - yl cdrbodiim de
hy g of | EDC et hyl ace ate U?!‘Vat'zam” P
t et r ahygr@iu gn THF N, N- di eyl f ok mani de:
n- butyl i thi m n- BuLi R2 RX
H,
Pd/C, Hz H CbzHN N
‘ R'—N y o. PG
HaN NPG )0 PG b
y oH 0 1.PdiC, H, | OMe
2. N-derivatize
N-derivatization j NaOH 3 H*

x . .
Vil R2 R cyclic amine R? RX

H deprotection H
R1_NH N >~ R1_NH s, N
OH PG OH H

In Scheme 2, a lithio derivative of a 2-halopyridine is added to a protected a-

4

amino aldehyde 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 XIi gives the desired product.



1- hydr oxy- 1- oxo- 1, 2- benzodi oxol - 3(1H) -one: |BX
triethylamne: NEt or Et N di butylboron triflate: Bu
w®gabs/omsrdhanol : MeOH di ethyl ether: Et O acetiBCEHUSTND4/025018
AcCH di phenyl phosphoryl azi2sle: DPPA i sopropanol: iPrOH
Sch bean/I al cohol : BnOH 1- hydroxy-7-azabenzotri azol e:

O (7-azabenzot grazol -1-yl) - N N N ,N -tetranet hylijonl u

mHheXxaf | uor T{ p e: HAH deprotection

pgbé‘hzgtml %Q@-yl OXYp&t %I di nopﬁo'sphén <ty N
hexp’;n‘l uor ophosphat e: PyBCP qHeri oroacetic aci @2
tertiary butyl oxycarbonyl: Boc bgpzyl oxycarbonyl: Cohgx
di met hyl sul f oxi de: DMSO di Xsopr opyl et hyl ami ne: DI EA
l'i thium diisopropyl am de: LDA

derivatides - ( 21 anionoet hylt aﬁ"fchorretrwl QolBgst yr ene

amingPS- t r | N et PP Qoc st!&[ene -
tetraut yianfronj um i odi deX TB -toI ueﬁésu Lon| c]
acid: pJSA trikethylsilyl chi X TVSCl GENE

SCHEMES : n SchBhes 1 to 4 Ihe varl%le "R is used
in place of varlabl es R-R13 in order to sinplify the

St n%t 3eme | e3,a quthloedgrrnic’at}vg oa}rzl-awq]opopy%%te%gtzaldrgj%d%%ugfotected
amino aldehyde to give the intermediate Xlll. The chloro substituent of Xlil 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.
Alternatively, the chloro substituent of XlII can be cross-coupled with an organozinc
reagent under palladium catalysis to give a coupled product XV. Deprotection and
derivatization of the primary amine, followed by reduction of the pyridine ring gives
the corresponding piperidine product. The chloro substituent of XIli can be displaced
by an amide (NH(R'®)C(O)R"™, wherein R'"*is as defined above) under copper (1)
catalysis to form a pyridine substituted by a nitrogen-linked substituent, XVI.
Intermediate XVI can be subsequently transformed to the product by deprotection
and derivatization of the primary amine and reduction of the pyridine ring. Reaction
of chloro intermediate XlIl with carbon monoxide and methanol under palladium
catalysis in the presence of a base gives a methyl ester XVII. Intermediate XVII can
be subsequently transformed to the product by deprotection and derivatization of the
primary amine, and reduction of the pyridine ring to give a piperidine.
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of suitable am ne protecting groups are Boc and Cbz;

Bn can al so be used for secondary am nes, and (Bn) can
wabm®sobs7aised for primary ami nes (in which caseCT/usm®o4/025018

PG NH portion of the struedures shown in the schenes
Schége®@v woul d become (PG -N-, i.e., (Bn) -N). n Schene

an asymetric aldol condensation affords an adduct

. Hydrol ysis of the Chllﬁal OHuxiliary gives a

carboxylic acid I11. %»tl r angerend of R

af fords an oxazol i di none | h t&aPrefectRydr ol yaéd\J

to an am no al cohol {/I vat zat?é’ﬂ”"é?ze‘émtnﬁ

i ntroduce a benzoyl substl uent™fol doby

deprotection gives the produdt pgdl ternatively, IV can

be converted to VI by N-deriyagigion prior to

hydrol ysis. n cases where hydroxyl group protection is

regired Cl benzyl ation of |Ilggives trgeconpred;medi at € oH

. \)Ll-él_hl t er rawdiiat e cark,'b conver g, bspugh tiﬁ}s N
sequdntq g CUT‘t—U'greRt‘rrane nj to grve~VilpG =1 S
dBr ot ectN on NMeNV” R der | VB? on to give VI|| difd ~#

deprotection to give pré‘ﬂ'u_ct MRiternatively, hﬂ%” oxyl co,Me

protection of Il gives an i r5 e7x|vah| his
transfornmed i ntuasd he oduct aI ogous 1. deprotection
OH NalH 2Ndefiyathg-hmine

sequence. Schener!'1x-®a
R2 OH H C Y BnBr Con’ DPPA 0@5 3. Hp, PtO,
' NHMe

OH
H H Y H
N 2 N H o NN
PG~ H | = PG/N - N\ E‘Z :\)
RZ Z ]::{2 ' P XVi c::o Me
OR17X 2
R17x
1. deprotection
2. derivatize amine
3. Hp, PtO; 1. deprotectlon
H QH H 2. derivatize amine
NAN 3. Hy, PO,
R I \J
R
A

In Scheme 4, The 2-lithio derivative of 2,5-dibromopyridine is added to a
protected amino aldehyde to give the intermediate XVIII. Deprotection to give a
primary arhine is followed by amine derivatization to give XIX. The bromo substituent
of XIX is then transformed to a carbon-substituted product XX by a cross-coupling
reaction under palladium catalysis. Hydrogenation of the pyridine ring of XX affords a
substituted piperidine product. XIX can also be coupled to terminal alkynes (R*=H,
wherein R® is selected from the substituents as defined for R®-R'" suitable for
preparing an alkyne) and the acetylenic intermediate XX! can be reduced to the
product.
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CbzHN OBn PG VII PGOMe 1/ 2. N derivatize NaCH + VIM
R2 cyclic amne 1 deprotection J2 n Schene 2 , a

wo pdoRissder i vati ve of a 2-hal opyri di ne i s adderCt/US®04/025018
protected - am no al dehyde2slerivative to give an

s haddu t X. The protected primary amne of X is
—C—%@E&tected and the resultant amne is acylated to the

E‘esbr ed derivative X . Hydrogspation 10§edidigctpyri di ge OH

_ i\gg\ af f+o B piabi i di ne NIeLAVaN i ve,2. Nherivatiter OQ{;DN A Ns

PG whi chH canll be] pr ot ect’ed PGST Mpmn o i, |
giRfe XIBrY "Neprotection of tR2 Cyétim amine X1 gived Zpr
the desired product. Schemex@inR BuLi deprotecti on HoKIX
R2 derivatize 1. HPtOamne HH ? c}—ﬁxpihema .2 | gxg(OH)
2-lithio derivative of 4-chloropyri e | an°OH2
prot ected am no al dehyde to give t he GHhf di ate P )
XIIl. The chloro substituent of Xl II cai be displac doxZ o
by an al koxi de (R1l7x-OH, wherein R17x is as defined R*-ZnCl
for RL7, but not H) to giveHhn Bt her xiv. Deprotecti
and derivatization of theg i ne, followed,byoH

reduction of the pyridine ring gly t he corresppm" N
pi peri di ne product . X - RO
R ar

XXI
\\ XX
H2, PtOZ ’/Hz’ Pt02
H Y7 H
_N N
R2 RX

In Scheme 5, the anion generated from a 3-oxo cyclic amine derivative is

OH

added to a protected a-amino aldehyde derivative to give an adduct XXII.
Deprotection of XXII followed by derivatization of the primary amine affords the
desired product.

Scheme 5
H O o} y OH Boc . OH Boc
/N \./U\H + LDA pG’N ! N deprotection HoN N
PG %o N~ RX 52 2o
R é R o RX R c)/ R
e XXl
gy OH H

1. derivatize primary N N
amine R1” \:/|\,[)>
2. deprotection R2 o* RX

In Scheme 6, lithiated XXIII is added to a protected N,N-dibenzyl
aminoaldehyde to give a product XXIV. Removal of the N,N-dibenzyl protecting
group from XXIV by hydrogenolysis followed by reduction of the piperazinone oxo
group with borane-dimethyisulfide gives a piperazine product XXV. Derivatization of
the primary amine of XXV and hydrogenolysis of the piperazine benzyl group gives
intermediate XXVI. Derivatization of the piperazine nitrogen of XXVI followed by
deprotection gives the piperazine product.
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Al'ternatively, the chloro substituent of XlIl can be
cross-coupled with an organozi nc reagent under
wealobadistan cat al ysis to give a coupl ed productrPCidVus2004/025018
Deprot ection and derivatizaéion of the prinary am ne,
foll owed by reduction of the pyridine ring gives the
—eéBP—@espondl ng pi peridine product. The chloro

sulgsti t u)(?(_B%bhof X1 ozt Bee di ﬁgﬁned by arornBae é'_l'\;Hl\glgez

BN SO ereanN{L}wrs d lfroye) mder 877722
copper (I)Bogat al ysi s arm a pyr| di ne gybgtitjuted by
&Rni troger i nked sl muent Inteﬁrm?cﬁm e XVl

depr ot nd deri wxtM zation of the primary am ne
and reductyon of the pyridine ring. Reaction of chloro
internmediate X1l wth carbon nonoxi de and net hanol

under | I adi um catal ysis i presence of a b B
Ho Ngl égls Eggnw\t&y.l,aﬁe&toar Mc’\l cﬁ—ﬁt ‘r%maqlé ehe XVIFLﬂ lq,@nage NOC
sﬁb\é ntly transfor hed 6 th e pr oduct by ]
d#pre tion and derlvatla’atm'\rl] of the prinary a?nne
X d reduction of the pyrldlneélngto give a VI
pI per i di ne. Scheme 3 H OH H PG ™", depr ot ecti on B,
derivatize amne 3. H, PtOPdO , R ZnCl | PdO , CO
acyld®Bh H nBuLi Et N, MeOH P N M N CO M R -NH CO R17x

can be sEbs quently trarsf or ned to t he producBn by

carbgraesatiotul K @b BOCdepr ot eg¢tion 17x OHH derivati ze
i, HN‘-I\/\R/ HN\/\/N
sulfonylation 2, : o
alkylation R® >N R2 N~ N
RX RX

In Scheme 7, N-Boc-2-tert-butyldimethylsilyloxypyrrole is added to a protected
a-amino aldehyde in the presence of an appropriate Lewis acid, for example boron
trifluoride etherate, to give an unsaturated lactam XXVII. Reduction of the olefin,
deprotection and derivatization of the primary amine affords oxo-substituted products.
Alternatively, following saturation of the double bond of XXVII, protection of the
alcohol gives XXVIII. Intermediate XXVIII can be subjected to reduction of the lactam
carbonyl group by DIBALH, which upon treatment with acidic methanol gives XXIX.
Treatment XXIX with an organometallic reagent in the presence of a Lewis acid
affords a substituted pyrrolidine XXX. Deprotection to give the primary amine, N-
derivatization and deprotection give the product. Alternatively, cyclopropanation of
XXVII gives a fused product that is subsequently deoxygenated, deprotected and
derivatized to afford the desired compounds.



NHVe HHR R2 CO Me 0 RL7x .

derivatize amne 3. H, PtO. deprotection 2.
walenseaisieze amne 3. H, PtO R2 n Scheme 4, ThBCT/US2004/025018

2-lithio derivative of 2,52di bronopyridine is added to

Sch@mgrpt ected am no al dehyde to give the internediate
. Deprotection to give a _primary amne is
fRJ?I | owe y am ne derivati zat Zon ve XI X. The
BTQTB@W BFORX g5y ansforned to a

BN cagbon shbstit ut ed proauct XX ] agdgr 0SS- coupl i RY

reaction Befder pal | adi um cat al ysi s. drogeB N
the pyridine ri Nof XX af f or d&VH subst i t ut BB Boc
pi peridine pr can,al so be coupl ed tamMso
termnal al kyﬁ]’%@% whef eNiBlbR i s sel ected fromXHB

substitu ts~ defi ned f or | RNaBRl,l suit abl e, for DIBLAH
preparin an al e) and thg acetyl enTMSGInfer ne |B§t'_p, MeOH
XXl BmNbeYfeduced to the product. Sc 4 HH

BuLi R2 H OHPtB9COH HN

deprotection 2.

BHj J

R? R
O OMe
anN)\lj\/N>= BnQNW

OH Boc Boc
} TMSO XXIX
R2 i~ Ho, Pd/Cl l R*MgBr, CuBr
BN N . BF3.0Et,
OH Boc R o R2 )
R
HoN N B NW
Ho, Pd/Cj OH Boc 2 Boc
TMSO
N-derivat- XXX
o ization
R ) 1. Hp, Pd/C
H,N N R! R o 2. N-derivatization
OH Boc ‘ \H N
2
1. N-derivat l OH Boc wa
ization . . R'-N N
. Cyclic amine :
2. deprotection deprotection l THMS o Boc

OH

:J . R2
1
w R \Nwo ‘H+
H H

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/H,O with 0.1 % TFA, then 2
min isocratic at 95% CH3CN/H,O with 0.1 % TFA, 1.0 ml/min flow rate on an
analytical C18 reverse-phase column.

Conditions B: 3 minute gradient from 5%—95% CH3CN/H,O with 0.1 % TFA, then 1
min isocratic at 95% CH3CN/H,O with 0.1 % TFA, 0.8 mi/min flow rate on an
10  analytical C18 reverse-phase column.
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, RI' R2 R n Schene 5 the anion generated froma 3-0x0
cyclic amne derivative is added to a protected -am no
w@baehyses deri vative to give an adduct XXI|. PCT/US2004/025018
Deprotection of XXII followed by derivatization of the

Conelltlbﬁ‘élO/ gradiegt ROMOTEYE 985 CIICRAHID AHHT. 1 JBHTOR, 525 ml/min

0oC deprotection PG 1. derivatize primary am ne
flow gaier @t a greraTatve C18 revaEeePIBASY ColuM ed XXI 11 i s added

Conlfif B Y5t AR AR LR, 20 i
flow gateugn arpmepa(ﬁtiwe W_shyedem@qnfnﬂgédzdum I ovved by
ConBHSE: & mbitg BTty RSt s pign ot %A, 04

mi/nfie flowarkte? 8h iapnarilytidae CBi reveiseqshaye c‘tfluﬁﬁﬁv and
hydr ogenol ysi s of the pi perazi ne benzyl group gives

i nternmedi ate XXVI. :Mfatl zatj on of the piperazine
nitrogen of XXVI follo tectlon gi ves the
pi per azi ne product. Schenme & Boc OH Boc ( Bn Bn XXII|

BnC]—IBocC]—|BocC]—|Bo\c/~lskl i 4l tion

S

0]

To a RT solution of 5-methylisophthalic acid (6.68 g, 37.1 mmol) and DIEA
(19.7 ml, 14.4 g, 111 mmol) in CH,Cl, (74 ml) were added sequentially di-n-propyl-
amine (5.1 mi, 3.75 g, 37.1 mmol), HOBt (5.01 g, 37.1 mmol) in two portions, and
EDCI (7.11 g, 37.1 mmol) in four portions. The reaction mixture was stirred for 24 h,
then diluted with 1N HCI. The mixture was stirred vigorously for 15 min, and the
copious solid that precipitated was removed by filtration. The filtrate was diluted with
water, and the aqueous phase was adjusted to pH ~ 1. The phases were separated
and the aqueous layer extracted twice with CH>Cl.. The combined organics were
dried (MgSOQ,), filtered, and concentrated. This crude residue was purified by column
chromatography (silica, 0—100% EtOAc/hexanes) to give a semi-solid that was
further recrystallized from 15% EtOAc/hexanes to give the product (4.5 g). Additional
product (2.4 g) was obtained by a second column chromatography of the
crystallization mother liquor. These two samples were combined (6.9 g total mass,
26.2 mmol, 71%). LCMS (Conditions A): tg = 3.9 min; (M+H)* = 264.

Preparation 2
O 0]

n-Pr2NJ\©/kOH
0] O
n-ProN J\©/U\OH

0 0
HOJ\©/“\OMe
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XXV Bn Bn XXVI acyl ation carbanmoylation OH Boc . R -HN
. sul fonylation al kylation n Schene 7 ,
wORM®en17d ert - but yl di met hyl si |l yl oxypyrrol e i s ecines200025018
a protected -am no al dehydedin the presence of an
rop

2 PRa A aicn S bEn BN ack e SO REIN el dd ¢. 5.88 Mo in DMF

(10 rﬁgdmtelaa:rde@fsédmenﬂhw HiPn-pPeRN @it (0077 ando. 56 g, 5.6 mmol), HOBt
derivati zati on of grlmacéeamne af f or ds

(1.1 %gowauamad)uaag @Gﬂ(ﬂc Q 9, AiF%emmel)-vEhg resling mixtyre was stirred

or SFSHE AP SRR PR DI Hesc A Sb gl ana o

aquexus mmlemi was mmmed with cEtOrAme(2b<hcifhmoombjmdr br@rm:: frabtfons

werenggasdath 18 1G0Rd bRRg: 5 Pverivas D isTBbnaRd concentrated.
The FEAGEN ak Puriied HySANER &fromak@haﬁhﬁ(éll%aafsbﬁl—%% EtOAc/

substituted pyrrolidine XXX. Deprotection to give the

hexaneshig givam PrOduskie-34 &t 5£’a9tm6?9|»a$1%p°&}epr otection give
theg ersgﬂ%{use dﬁb éi&igb'rﬁﬁﬂeﬁal @@A %FSJSW(SIPP\ REOKMJ mi) was

gl ves equent
addetbaxyy eqat- €2 sebpioot (G30n!,aha3 demol) atAftmd 8 lo, thefroixture was

R UR N T e T et e
separated, and the aqueous layer was extracted with EtOAc (2x). The combined
organic portions were washed with brine, dried over MgSQ,, filtered, and
concentrated. The crude residue was purified by column chromatography (silica,
0%—50% EtOAc/hexanes) to give the desired product (1.02 g, 4.09 mmol, 80%).
LCMS (Conditions A): tg = 3.98 min; (M+H)+ = 250; 'H NMR (CDCls, 400 MHz) &
12.00 (br s, 1 H), 8.08 (m, 2 H), 7.60 (m, 1 H), 7.48 (apparent t, J=8.0 Hz, 1 H), 3.47
(brt, J=7.2Hz, 2 H),3.14 (brt, J=7.2 Hz, 2 H), 1.70 (m, 2 H), 1.52 (m, 2 H), 0.97
(brt,J=7.2Hz,3H),0.72 (brt, J=7.2 Hz, 3 H).

Preparation 3
MeO\ O

@J\@/COzH

By essentially the same procedure set forth in Preparation 1, the above

compound was prepared from 5-methylisophthalic acid and (R)-2-
(methoxymethyl)pyrrolidine.
Preparation 4
MeO\: 0]
@)i\(\j/cozri
N
By essentially the same procedure set forth in Preparation 1, the above

compound was prepared from pyridine-3,5-dicarboxylic acid and (R)-2-
(methoxymethyl)pyrrolidine.



NiCl , XXVIIl R2 NaBH TMSCI. 1. DI BLAH BnpN N base, 2
H, MOHHR2 R2 O Bn N Bn N N CH Boc TMSO Boc
WO()(on(oRsHs Pd/C R MgBr, CuBr Bn N N B Okt OH BoDUS04225018
BAN N H, Pd/C OH Boc TMSO3Boc N-derivat-| XXX
|Hzat| on 1 H, Pd/CR2 HFNep%ratlo'H'ge“ vati zation O—I Boc

MeO\_ (0]

@ I Ng_COzH
=

By essentially the same procedure set forth in Preparation 1, the above
compound was prepared from pyridine-2,6-dicarboxylic acid and (R)-2-

5  (methoxymethyl)pyrrolidine.
Preparation 6

MeO~ O

@J\QCOgH

OMe
By essentially the same procedure set forth in Preparation 1, the above

compound was prepared from 5-methoxyisophthalic acid and (R)-2-
10 (methoxymethyl)pyrrolidine.
Pregaration 7

15 To a RT solution of 3-bromo-5-methylbenzoic acid (1 g, 4.6 mmol) in MeOH/
toluene (1/5, 12 ml) was added slowly (trimethysilyl)diazomethane (2.0 M in hexanes,
2;76 ml, 5.527 mmol). The mixture was stirred for 2 h at RT. The solvent was
evaporated under reduced pressure and the residue was diluted with EtOAc and
water. The organic layer was separated and the aqueous layer was extracted twice

20  with EtOAc. The combined organic layers were dried over Na,SO, and concentrated.
The crude material was purified by chromatography over silica gel (100% hexane) to
give the product (1.1 g, 100%). MS m/e 230 (M+H)".

Step 2:

Br\Q/COQCH;; ~"o

CO,CHs

O—TJ; =0
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N-deriva t OH.i Bnopc R2 ization N 2 . deprotection
Cyclic amne R -NH deprotection TMSOBoc 2 r v RL OH R
wohddseiesThe conditions for the LCMS and RP- HPLECT/US2004/025018
anal yses in the preparati ods and exanpl es bel ow are as

f oA lrfiwkiire 3 igé pratiuet Af Stép (288 engyriagi eivnof)! @rdiphosphite
>S50 CH CNH wWth 0.1 % TFA then 2 min isocratic at

(30389 IBHInMIReEly teitiakisttriphenyiphosphipehpaltadium (889 mag.0.85mmol),

and £y FRPANHER adeel (o6 SE3RNBET 6 riiRlire 25 el Too °C for
3.5 H.hafted tha reaiction naikiute Abd Toldd td BN thenmiiufe va$pdbifed into water
(10 Py aftet Sractionawlt FOBS (3keS Blb Tee ‘é§'w§fmle§q19wmayers were
dnede\/érgﬁe(géM,ngthcfehteré'd 9P Erulde rﬁéte'i‘“al Wa8 gl;hﬂ@ﬂ byt e

on a preparative Cl8 reverse-phase col um. ndi tions

chromatggraehy verf siiaa 9o 6355% GHOAYhexanes) o givesthppreduct @328 mg,
85721,{@1@4%0%&”” i_@oon a prepar ative Cl8 reverse-phase
°Col onm. nditions

m nute gradient from 10%90%
StepGH CNNH with 0.1 %TFA, 0.4 mM/mn flowrate on an

an%yti cal Cl18 reverse-phasegolum. Preparation 1

It
\/\ COZCH3 \/\ /F|> COQH

To a solution of the product of Step 2 (100 mg, 0.32 mmol) in MeOH (5 mi)
was added 1N LiOH (2 mi, 2 mmol). The mixture was stirred for 2 h at RT. After
evaporation of the solvent, the residue was dissolved in EtOAc, and acidified to pH ~2
with 1 N HCI. The organic layer was separated and the aqueous layer was extracted
twice with EtOAc. The combined organic layers were dried over Na,SO,4 and
concentrated to give the product. MS m/e 301 (M+H)".

Preparation 8

AN
Ox N

According to the literature (Kruse et al., J. Med. Chem. (1987), 30, 486-494), a
solution of 3,5-difluorocinnamic acid (9.94 g, 53.9 mmol) in THF (100 ml) was
hydrogenated over 10% Pd/C (1.50 g) at 50 psi of Hz pressure for 5 h at RT. The
mixture was filtered and concentrated under reduced pressure to yield the 3-(3,5-
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.COH To a RT solution of 5-nmethylisophthalic acid
(6.68 g, 37.1 mml) and DIEA ( 9.7 nl, 14.4 g, mvl)
W(I) mo@bh(@vﬁ (74 M) were added sequentially PCT/US2004/025018
-n-propylamne (5.1 m, 3275 g, 37.1 mTDI) HOBt

d'ﬂw%? dharpronianid el oB%: St it ta tf. T5mon was

slow@tadde@okofanéolaﬁoh of 'trlir,eacﬂl gtgegl 58 bhnh\(«sll) mﬁin (220 tleat 23 °C,

was stirred vigorousl he copi ous
follows bil e adfioncons salebio,aBouRt RS IMPLY drop.r ARPEI0 mint RT,

the Joiétﬁéﬁv@r%‘?eﬁn?véd* W&e?"f&ﬁ:ﬂc@@ﬁéssﬁ@ %nﬁr\ﬁquéﬁﬁH@ r%@é@ was

Ses Were separa
twice dxmmpoeaied WI&ydry tesaﬂzeanetteq/leldnaa@ ﬁddlﬂudﬁbpmnyl) ﬂmplonyl chloride

as a Gl T s St T abEEsHiooR s liad AR apBling step

wuthcﬁnlfmﬂsbrcﬁummahasr ermayadyefatidnaﬂas Barritd0Satth GheldisanRé Jiterature
sem -solid that was further recrystallized

(Pettft,eéml @%t@%éﬁwaﬁég #£28) gAOutRN pf bJdct-4{iseryopyl-2-
oxaz@ﬁ(‘lﬂhbhé? I46 t i ﬁmﬁﬁml\@g P@g%%%ﬂeﬁyurﬁie?%?ﬁm and cooled

['1zation
to -78 2Guan- Buth&'ﬁ M\m kexariess 2068 @l, &Eh86 nwvol) vas gddext diopwise,

2 . 719 Lt A = 3. .
roloW By tfid Blherdrehiousi e HRRY SiagibtorhelyPiptopiony
chiorideniaM Y8 nely.t After(wadfing the ré&ectiomtio)23 $C bver (3.6, tHe reaction
was %ﬁégc%%d@ﬂgss%ﬂ.ﬁgt)%tdl MH%I_@_@%S p%)'llg\g]e fr’g'mg(ﬁwoﬁﬁ@ volatiles
in vabuo %Qslu&ﬁ sggiét'récte-dr Rt GFIHCE'(QQ) @nﬁttHé%oY\ﬁﬁnéé ngﬁeﬁﬁ'c layers

| ut ed wat er and

wasrmﬁ!as@s 1%N@Q&t(%)@tr@obnrma@rteddl\l@qa@@h@nqb@oncwratag in vacuo.

PurfEAlof B} fife R RBr i ParaTy St UG S8 e % e
EtOAQ:VI@édeé@ avé ithé pl‘cﬁﬁbct wW@nae%w e35 %) el NRmR MHz,

purified by col um chromat ography (silica, 5%25%

CDCE} 6)&:73 ﬂéxarlrﬁsﬁ (g, bé‘)a4 g dauct HY, 4. 31-4925 BDOB HI)LT6124 (m, 1

H), 3Tedin, 52 88 QR oohi I RARLES B (g %oﬁ 80 (d, 3H,

J = 6®Huj; IL@MS7(0?D31dﬂ10ns7A)6&; 212047 miryf 535 (ZM+HE€ 2E!B>(
was adjusted to pH~ 1 wth 1 N HC, and QAc was
added. The phases were $&@Raratien 9 and t he aqueous
| ayer was extracted with Et.OAc (2x). The conbi ned
organi c portions were washdd with brine, dried over
MySO , filtered, and

Step 1:
F F
F - F
BocHN OH BocHN OH
0]

To a stirred mixture of (S)-Boc-3,5-difluorophenylalanine (20.00 g, 66.4 mmol)
in MeOH (50 ml) and toluene (250 ml) at 0 °C was added (trimethylsilyl)diazo-
methane (2.0 M in hexane, 53 ml, 106 mmol) in portions. After the addition, the
reaction was stirred for about 0.5 h at RT, quenched with glacial AcOH (1 ml) and
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concentrated. The crude residue was purified by colum
chromat ography (silica, 0%50% Et QAc/ hexanes) to give

wo hesdesie ed product ( .02 g, 4 09 mml 80%) . PAIZVR004/025018
(Condltlons At 3. 98 niss; = 250 H NVR ( CDClI

conccaﬁ]]tra wz \)afugngrgegg%?ciﬁs Wtag (@SOI\%(% éﬂﬂyf q_ﬁ'_sl) Tl;l?i@g?gpl)

cooled fo 6 °C, %nUMAQ-iJ’(E 52_8 186. @h‘nmol)lw&s Zdaedﬂln Bnid)ws JAf?é? the
(m H, 1.52 mI (F’#b‘ 7 e&v
addmpry,zh@ kgeaqtloanas plloweg’ to §t|[_|§it 0 éB&?gtmIGnth?W@(]Ch ith of
° I opes
15 HAEAIIRTR A 4o PEQTBP R, oPREHSITRIaAT i flored. the
resicﬂuermaméd wilb AtHzl and thei a:bralhlaeq Mjtrate and washings were concentrated

in vagueen OIva T I RECUAGE M wﬁ?gsa I8ad; YRk cocr) s6.73
(m, é?;i)e@%z'ﬂémom) 478 (ﬁbcﬁvwz aC| %M@Hgg@ eﬁqrﬁeqﬁ)r 882 (m, 1H),

"di car

280((WEt2Ith§'4€€t(ﬁy9ﬁbyM%m/al2r8@ (Mdparation 5 By
Ste gsentl ally the sane procedure set forth in

“epar ati on the above conmpound was prepared from
d (R -2-
ation 6 O H Ow By
forth in
S ,p_)'repared from

pyri di ne- % 6-di carboxylic acid

Prepar dti on
5- met hoxg6cER ic acid andBoBIN
(et hoxymet hyl ) pyrrol i di ne. Preparatoon 7

The product of Step 1 (3.00 g, 10.5 mmol), EtOAc (150 ml) and IBX (8.78 g,
31.4 mmol) was stirred at 95 °C for 3.5h. The reaction mixture was allowed to cool
to RT, filtered and concentrated in vacuo to provide the product as white solid (2.98 g,
100%). 'H NMR (CDCl3) 8 9.59 (s, 1H), 6.65 (m, 3H), 5.03 (m, 1H), 4.35 (m, 1H),
3.13 (m, 1H), 3.01 (m, 1H), 1.39 (s, 9H).
Preparation 10

F
F

Bno,N~ "CHO

Step 1
F F
F F
BocHN™ ~y OH ' HCI-HN Y OMe
0 o)

Trimethylsilyldiazomethane (2.0 M Hexanes, 95 ml, 190 mmol) was added to a
solution of Boc-(L)-3,5-difluorophenylalanine (40 g, 133 mmol) in MeOH (50 ml) and
toluene (250 ml) at 0 °C. After 60 min at RT, AcOH was added to quench the excess
trimethylsilyldiazomethane, and the reaction mixture was concentrated under vacuum
to give the methyl ester in quantitative yield (42.3 g). 4 M HCl/dioxane (150 ml, 600
mmol) was added to a solution of the methyl ester (42.3 g) in 20% MeOH/CHCl,
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OHCOCH To a RT solution of 3-brono-5-nethyl benzoic

acid (1 g, 4.6 mol) in MOH toluene (1/5, mM) was
waeomediasiow y (trinethysilyl)di azonet hane (2. Opd/US2004/025018

hexanes, 2.76 m, 5.527 md¥). The m xture was stirred

(130frar at orfcatarBTthe?bacﬁcm WeBlstir@sl fer 3PAIREATHE d@acnon was
reduced pressure and the residue was diluted with

conoendiated HademyaguurigivedhaiHCl safep q»@@tl?éwaryaﬁl@&%ﬁcg, 133
r e e The

O o A Ao P G C T8 (0B on
Stepcdncentrated. The crude material was purified by

chromgt ography over silicaggel (100% hexane) to give

the prpduct (1.1 g, 100% .IM5 nfe 230 (M+tH) . Step 2:
CHA m xture of t
di propyl phogpftteg(303 m , 1.85 mmol),

tetba t ritphenyl phosphi n pal | adi um (289 ng, 0.25
HCl-Hefp| I,((blgﬁd Et N (10Bmd we?pé added to a seal ed tube.

The Rixture was heated at 100 C for 3.5 h. After the

I eldaHO®y (559 Y/ 665 minok)ralnGICBthr @B 2 ghsggrmmulr) evereadded to a

solufoEe oduiEoESte: heth 4 g dap Ay dn T Hie DA, OMSO (150

mi) Mﬁ@he&@ﬁcﬁ&ﬂﬁmbkﬁ\hﬁg stikB8 f6F Mﬁ dreoeg, fl‘l'('nel"l‘@éoled to RT and

purified by chromatography over silica ge

dllut@ b/ wilra () Mo /gfte/resttrﬂ@g ferotbat RB3ike i@/ersme sgparated and

the dpﬁu%gﬁl% ?a)%w*é'ﬁbtracte? \?@B?@SRCC@ gol'hta Eﬁyﬁnlﬁ%@q‘ﬁ&%&ﬁgmere
wash%(l%ﬂl@ﬁ)s),|dﬂdd((MgSO4)2arrdm:‘)ceana$$dnaﬁtd,me resisluet i rr ed
chroprBlodiagnidsSThe 05t FaltrERIEHR aRns LTS InsiRtamigtiats N
dibentyidted Mettyl estéhth PEgAnLKI (30YLH, 986 MRAL ROME ﬁgnalhéns A)

aqueous | ayer was extracted twce wth t OAC.
5.90 rRiRpPRe d anic layers were dried over Na SO and

COQNARY (62U, 1 P1 A8 Wi AR a sBfatiBh o #¥ ridtDester (45.0 g,
114 mmol) in THF (500 ml) at 0 °C. After the addition was completed, the reaction
mixture was stirred at RT for 5 h, then carefully quenched with water (5 ml), 15%

T

NaOH (10 ml) and an additional amount of water (7 ml). After vigorously stirring the
suspension, the mixture was filtered, and the filtrate concentrated. The resulting
residue was chromatographed over silica (0% to 50% EtOAc/Hexanes) to give the
product in 71% yield (34.8 g, 94.7 mmol). LCMS (Conditions A) 4.53 min; 368 (M+H)*
Step 3

DMSO (4.45 ml, 62.7 mmol) in CH,Cl, (10 mil) was added to a solution of
oxalylchloride (2.70 ml, 31.3 mmol) in CH.Cl, (60 ml) at -78 C. After 10 min, a
solution of the product of Step 2 (10.0 g, 27.2 mmol) in CH.Cl, (40 ml) was added.
The reaction mixture was stirred for 90 min at -78 C, followed by addition of DIEA
(18.8 ml, 108 mmol). The reaction mixture was stirred for 2 h at RT, then quenched
with water. The aqueous layer was extracted with CH,Cl, , and the combined organic
layers washed (2x water, 2x NH,Cl, 1x brine), dried (MgSQ.), and concentrated to
give the product (10.32 g, >theoretical yield). 'H NMR (400 MHz, CDCl3) 6 0=9.72 (s,
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Preparation 8 (F CO H According to the literature

(Kruse et al., J. Med. Chem (1987), 30, 486-494), a
weadoaniamns of 3, 5-di fluoroci nnanmic acid (9.94 geCBHBSH04/025018

mrol) in THF (100 m) vvas Bydr ogenat ed over 10% Pd/ C (

1 r et s YT e e R R Do e By imded Hegelieg o8 (@ J =

14 HY! thmsﬂ(m i Hbmbgﬁﬂ(ﬁ) 2.88 {rhupKHp- phenyl ) pr opi oni ¢
acid (109910 chlorlde(13n1 150 mol)
was slowly added to a sdl 1t he amd(lOQg,
53.9 mol) in THF (220 m) at 63 C foll owed by the
addition of a catalytic almmml)‘\gf DMF (1 drop). After
90 min at RT, the volatiles_were renoved under reduced
pressure and the resulting rlesi due was tw ce

tem‘pevapor ated with dry benzene to yield

HoN 5 3-(3,5-difl orophenyl) propionyl chloride as a yellow

S f DH( Briit 2'180%H The acid chloride was used in the

‘ensui Ng step\Ydrthout further purification. The

acyl ati on carried out in analogy to the literature

( Ret butinel (507 gSABtmﬁﬁma) b8 Heded td X Jt%Ead seﬁuﬁ@h 'é)\‘ K9003 (17.76
-(-)-4-iso - oxazol i di none .
g, 12%|n)mp§ lrrwateerl@é rﬁf )at\ﬁa agd tthe auxtyrriwas ghas C. A
solumpgﬁﬁe mé/l pfShn Q 6@ zé}ﬁnMo )flpI TR dﬁ% mﬁ%% H{jded and the

vvas a T opw se,
mixtye waﬁestmred ab6sI'G fpr ép'ar'ﬁme mixture was diluted wnth CHxCl; (50 ml) and

watof 43 o0 PO LGRS o e combinec

organeaayer@rwmmdrlmf (MBS0, \Vicbhcesmtrated! and pQF|f|é\diI'|bSZ|co(Li’rﬁn
h m L t&f@ﬁ the volatiles in vac
c rom@iogrﬁa Y ieny Kaegs 818%bip giva e prRotict (12.63 g,

94%gom$ nggggmmﬂ ayers washed with NaOH (2x) and
rine, drie S ) and concentrated in vacuo.

Stepilri fi cati on of the residue by chromatography over

{ Sy b tegy P NBRRB S bR Be e YRR o

procédureftfrepbridn( 10, Stebl)a a4hd3ﬂai msecldfrbzctlyﬁ} 17-4.25 (m
2 H, 3.24 (m 1H), 6 (m 1H, 293 (m 2H),
2.30 (m 1 H), ose(d_@a_@“_é_s Hz) 0.80 (d, 3 H,
J =6.8 Hz); LCVMS (Conditions @): t 4.47 mn: 595
(2MkH) , 298 (MtH) . PrepBrabitidy 9

o
Step 1

BocHN\_/\OH HZN\-/\OH

o ey

A mixture of (S)-2-t-butoxycarbonylamino-3-cyclohexyl-1-propanol (4.00 g,
15.5 mmol) in CHzCl> (10 ml) and 4N HCI in dioxane (10 ml) was stirred at RT for 16
h. The mixture was diluted with CH2Cl, (40 ml) and washed with aqueous NH4OH (30
ml). The aqueous layer was extracted with CH.Cl, (40 ml) and the combined organic
layer was dried (MgSQO.) and concentrated to give the product (2.78 g, 100%). MS
m/e 158 (M+H)*
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To a stirred m xture of
(S)-Boc- 3, 5-di fl uorophenyl al ani ne (20.00 g, 66.4 mmol)
wo mosm@s’d 50 m ) and toluene (250 m) at 0 C vesr/asmedo25018
(trinmethylsilyl)di azonethase (2.0 Min hexane, 53 m,
Stepl6 mmol ) in portions. After the addition t he
re?ctl on was stirred for about 0.5 h at guenched

Re praductof &!@41(wa$r¢)beaﬁw@tﬁ%mrraé@@dtq W%@G@du"ﬁ@f
S
Preﬂa‘?éhé’d*% "‘Qgepféﬁ gﬁg@ﬁ%ﬂ&ﬁlgﬁé}g&% ggé's": cér%%@&e@ \A%) the desired
aldehvid@m analngy t\thepracedualdf Preparatiore 10,68tepi n was
allowed to stir at 0 Cfor 20 mn, then quenched with
of 15% aq. I\Ia()—l(20n1)§£%l—l| (80n1) The _
resulting slurry was filt gPleLe residue washed with
THF, and the conbined filtratefFand washi ngs were
concentrated in vacuo to give e product as a white
solid (17.65 g, 93%9. H NWR ) d 6.73 (m 2H),
6.62 (m H), 4.75 (s, brO Hf, br, H, 3.61
(m H, 3.52 (m H 2 , , (s, 9H. M5 nfe
288 (M+H) . Step 2: of Step 1
(3.00 g, 10.5 mmol), 50n1)and|BX(8789, 3
.4 mml) was stirred for 3.5 h. The reaction
Xture was all owed to cool to RT, filtered and
Ste ncentrated in vacuo ,;o provi de the product as white
solid (2 98 g, 100%. NVR (CDCl ) 9.59 (s, H), 6.65

. m 1H) . 35 (m 1H, 3.13 (m H), 3.01
F (%H TXF at on F Bn CHO BocHN HCI - H
T i rret S|Bgd d| azo et b 0 M Hexanes, 95 ni,
O mol)}—was—added Eb(pn of

A S
0O (L>35d|f|uoropé§n§/ aPYnine (40 g, 133 mmol) in
(50 M) and tolu 50 M) at 0 C. After 60 mn
at , AcOH was added to quench the excess

t rTmeetakuipl eedqlbdlvms)amhbdnmt irnadalogg to ¢ litefaturd WPattitet al.
Synt%s:s?? 85@)”‘71856‘2% ulqg?r(zv ,“{2.44 mmol) was added to a solution of
Preparation 8 (3.31 g, 11.16 mmol) in CH,Cl, (46 ml) at 0 °C, followed by dropwise
addition of BuzBOTf (1.0 M in CH.Cly, 12.0 ml, 12 mmol). After 45 min at 0 °C, the
yellow solution was cooled to -78 °C, and a solution of N-(tert-butoxy-carbonyl)-D-
prolinal (2.46 g, 12.34 mmol) in CH.Cl, (5 ml) was added. The reaction was stirred
for 1 hat-78°C,2hat0°C and 1 h at 23 °C, and was quenched with MeOH (75 ml)
- phosphate buffer (pH 7.0, 25 ml). After cooling the solution to -10 2C, a solution of
H20; (30% in water, 25 ml) — MeOH (50 ml) was added such that the internal
temperature remained below 4 2C. After stirring for 60 min at 23 °C, the volatiles
were removed in vacuo, and the aqueous residue was extracted with Et,0 (3x), dried
(Na2S0.) and concentrated under reduced pressure. Purification of the residue by
chromatography over silica gel (20—30% EtOAc/hexanes) gave the title compound
(3.03 g, 6.1 mmol, 61%) along with recovered imide (1.98 g, 6.66 mmol). 'H NMR
(400 MHz, CDCl3) 6 6.83 (m, 2 H), 6.51 (m, 1 H), 4.57 (m, 1 H), 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), 1.98 (m, 1
H), 1.97 (m, 1 H), 1.76 (m, 3 H), 1.48 (s, 9 H), 0.73 (d, 3 H, J=6.8 Hz), 0.29 (d, 3 H, J
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to give the nmethyl ester in quantitative yield (42.3
g). 4 MHClI/dioxane (150 m, 600 mmpl) was added to a
weodoaniamn of the nmethyl ester (42.3 g) in 20% MeIDEKL0b#/025018
Cl (130 M) at 0 C and the Beaction was stirred for 4 h
at RT _The reaction was ncent rated under vacuum
= 6. gk LUSSSETlions AV da i Poani 407 (M A N Butdy, 397 (M-
Boc _,[ppjol) LCMS (Conditions A): 2.62 mn; 431 (2M+H) 216
(MrH) Step 2 F F HO-H Bn N NaHCO(55 9 g, 665 nmol)
Stepand BnBr (68.2 g, 399 mmol) were added to a sol ution
_'%f the product of Step 1F(33.4 g, 133 mmol) in THF
600 m ) and DMSO (150 at RT. The reaction m xture
s stirred for 24 h at C, then cooled to RT and
[ with water ( . r stirring for 1 h at
ayers were seppy,a Rd t he aqueous | ayer
tBed Wi-th—EtOAc (3x). THa Behbi ned organic | ayers
Y shed (NaHCGa), dried (MgSO ) and concentr at ed,
d {t he residue chromat ographed (STO, 0%to 30%
Etma/sldﬁxmme:sf)theqorgdum df istep nt(BrIreg) 286 riimol) in THF (45 mi) —

watef Y S B o e A G et S hod B B ccuoous

solut(dil éﬂ_@H 037718 h% Mnﬂﬂﬂeéﬂrﬁi Watep| dbnicdte@tto bbﬁﬁgletely
est er in THF (500 m

dlssqm HO'tﬂa é*ftﬁﬂd(& y ahOmEs t%fﬁ.ﬂC@P@ qvasg menc@@@ltw@hsaﬁux@teﬂeaqueous
Naﬁ@:{%ﬁ& bfurr&ﬂi F@ESB(E foPp H5 At?taqtr% v%f?teévadélé{tlIQH el'ﬂ‘ér}%gldue was

, 15% an addit
dﬂut@dmuihtNa:HlCQa,t extracredivth Qs Clp (&x)gacldd@wosﬂ-ﬂ er(it ri\g HGi)e salted

out GHTRBET |9y DA LUER £ 0L TR R R 1 e

wasmwmmm X dnavenes(tix), @ld&@@@@(ﬁ@%ﬂ&h@ﬁcém@ﬂaﬁ)vacuo to
give the product in 710/ @&34' 8 94. 7
yield Lhwerqu&ﬁ&z £AchS-§) mmeh 7\41 BNAOP é,pC@QbD/@Cg 71 (m, 2
7
H), 6sol @1 iﬁH) %gxa i_'?ﬂéo ?ﬂ qffléoﬁ‘k%’sﬂ m€253”33 H), 2.86

(m, 10H), (B64 |(1rin) 1), 17@ zoo,o(m ot Hr)n h48dss@H)f LOMS(Cariitions A): tg =

.95 BEUR 0T SB0%04 402y O o pREBEHy P CH G (40 )

Step 3:
F F
F F
HO,C N HO,C N

OH Boc OBn Boc

To a solution of the product of Step 2 (2.23 g, 5.80 mmol) in DMF (20 ml) at
-78 °C was added NaH (60%, 510 mg, 12.75 mmol), followed by benzyl bromide (810
ul, 6.81 mmol). The reaction was warmed to 23 2C over 18 h. The volatiles were
removed in vacuo, and the residue was taken up in water-Et,0. The aqueous layer
was extracted with Et,O (2x), adjusted to pH 3 (1 M HCI), extracted with EtOAc (3x),
and the combined organic layers were dried (MgSO,) and concentrated under
reduced pressure. Purification of the residue by chromatography over silica gel
(10—50% EtOAc/hexanes containing 1% AcOH) gave recovered starting material
(372 mg, 0.97 mmol) and the product (616 mg, 1.30 mmol, 22%); 'H NMR (400 MHz,
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The reaction mxture was stirred for 90 mn at -78
foll owed by addition of DIEA (18.8 nm, 108 mmol). The
WO e@siame M xture was stirred for 2 h at RT, tPenUsS2004/025018
guenched with water. The ag8eous | ayer was extracted
CDOMztcBn@ﬂcged by’s\mé ;s.’égeﬁ@érbr nﬁdn@rr@)ams@ 9 @y(§§S1 \ogsiﬁ%q (m, 5 H),
X wat er , brine dried (MgSO

6. GBdUtheH),rQaﬁ%lmt d "@I dHA-ASDirodty, 3.60-383 gn’t. Hed), &3£8160 (m, 2

. 30285 g 2 S e TR 4 5 Ped2 889, T, 510

2 H),11366 (hz,. 1 B 1.48 (B3 9(Hd); LRMS hsHmM+N&)), 420 MI-BumH)E, 86 (M-
(m 1 H, 2.86 (m H. Preparation o H BnBr
BOCtH)_eum nol (5.27 g, 45.0 mmol) was added to a stirred
teﬁntPl ution of K CO (17.76 g, 128.5 nmmol) in water (25
) at RT and the m xture was heated to 65 C. A
ol ution of benzyl brom de (15.F44 g, 90.27 mmmol) in
OH (12 M) was added and th j Xture was stirred at
1 h. The m xture uted with HI (50 nl)

( 25—+ )—the—aqueous | ayer extracted .
Cl (50 m) and the c&hiiMed or anlc | ayers

vvereOEC:ged (MyS 4), concentrated, &#n Grified by

SUERIssLE ”?%@E@%aﬁ@{@z'i’é%?&E”@ﬁmﬁsfﬁ?@‘%@%‘éd to the
prod(dtf) StepS (B52mghe. 5|6rmdun)t inabluBnen3miyas 28001 @ftee S 1 at 95 °C,

he al dehyde by essentially the procedure o
BroB &gl o S B 680 §C for 18 h. After

remd(?flsr‘)?gfg{e?\?ct)gﬂeégn 9a§.6 n%&r@sﬂh 3?&Lled by ghromatography over

ut oxycar am no- exy propano
silica gel(68—g1 0% EtO Arvhd Xanies) é)hld@lormhﬂphhée HRLCHN HT0% iPrOH/
di oxane (10 m) was stirred at RT for h1 The m xture

hexapgs) 9 S]J'M?é'a\e WQQ#JCt(—iQQ M3 Q- 18 Mnagld 33z h ENMR K14QE) Wi £DCls) &
7.17M 86X 38 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): tg = 5.18 min,
581 (M+H)+ 525 (M-Bu+H)*, 481 (M-Boc+H)".

Step 5
CbzHN N %
Boc Boc

A solution of the product of Step 4 (100 mg, 172 umol) in MeOH (4 ml) was
hydrogenated over 20% Pd(OH)./C (40 mg) at 1 atm of H, pressure for 18 h. The
mixture was filtered and concentrated under reduced pressure to yield the product

(61 mg, 171 mmol, 100%) which was used without further purification in the next step.
Step 6

The product of Step 5 (25 mg, 71 umol), Preparation 1 (21 mg, 78 umol), NEts
(60 pL, 427 pmol) and HOAt (22 mg, 157 pmol) were dissolved in DMF (2.0 ml), and
HATU (55 mg, 142 umol) was added. After stirring for 21 h at RT, the reaction was

quenched with water. The aqueous layer was extracted with EtOAc (3x), and the
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m ). The aqueous | ayer was extracted with CH Cl (40
m ) and the conbi ned organic |ayer was dried (MySO )
wanasooiscentrated to give the product (2.78 g,P(lT)ﬁ%OM/OZSOlS
M5 me 158 (I\/H—|) Step 2 The3product of Step 1
comfrgEfieGpfiitydrd A8 eshod itk %Péﬁg%ﬁgﬁlﬁwst%dned (N2zSOy)
and conventtatdd undeh eedimdrmdsaluréefﬁyd gesiduamasogyrifieal e
procedure of Preparation 10,

Step 3. HOH H OHCT N Boc
chrogogHphy|Qyer SHicadel P aR% EIOAEHoKaRes) foliomed by nosmal-phase

PR YROAETAoBEHAS, o HirbEpmGl {R8hpapos win 20

TFA)EGJIHJZGIQ ()11 milf forriepat QBI°GH f@loddYy emaovallof volatied lﬁhdér%cuum
m ) C, followed by dropwi.se addition of Bu (
Subsegq@qtlﬁ, thg repidus \gaerplssmygp)m Aﬂthé(,gl @tlgqedo‘ogﬂ 5t’ﬂ@- then
conckf Ja% § béNé&huY‘ﬁ?o g%ltﬁé hyrachforfde @anﬂoﬁhéclaraau&rhsoén oil (18

tert- utox -carbo olinal (2
mg, Sﬁmrr)\oh ne%l-fot:lhree stéps)wh@l\l&jmdlffm A)‘;‘aﬁ;t: A8 mwars, 502 (M+H)".
stirred for 1 hat -78 C_ 2 h,at,0 Cand 1 h at 23 C,
and was quenched with I\/eé@-@%e—iﬁ) - phosphat e buffer
(pH 7.0, 25 m). After coolingfFthe solution to -10 C,
a solution of H O (30%in water, 25 m) - MeOH (50 nl)
was added such that the interg tenperature renai ned

below 4 C. After stirring fbr & 23 C, the
vol atiles were remved il vac fle aqueous

residue was extracted Wt ), Hdried (Na SO
and concentrated undepre d pressure Purification
of the resi due by chronat ography over silica gel (20

°ts e annaheau ATl 1Bl prami

1, Stemﬁ )excepNnat NEArRHREN 2005 u;edjlrﬁplaee ©ofnPrepadatios. 151L.CMS

(Cor@%ﬂ]s’g%@‘lﬂﬁfﬂf%&s@“ﬂé”gssg (m A H) 3 34994(t15 (1mH,

= 12.8 Hz), 1.98 (m 1EkhmpledTB(m 1 H), (m
I—I), .48 (s, 9 H), 0.73 (d, 3H —68Hz)029(d
6.8 Hz); LCVS (Conditions A): —465 mn, 497 (MtH)

441 (M Bu+H) , 397 (I\/Boc+

The product was obtained by using a procedure analogous to that of Example
1, Step 6, except that Preparation 7 was used in place of Preparation 1. 'H NMR

(400 MHz, CD3OD) 8 7.77 (m, 1H), 7.67 (m, 2H), 6.82 (m, 2H), 6.66 (m, 1H), 4.09 (m,

1H), 4.04 (m, 1H), 3.97 (m, 4H), 3.71 (m, 1H), 3.36 (m, 1H), 3.29 (m, 1H), 2.85 (m,

1H), 2.40 (s, 3H), 1.94-2.16 (m, 4H), 1.66 (m, 4H), 1.23 (m, 1H), 0.90 (m, 6H); LCMS
(Conditions A): tg = 4.45 min, 539 (M+H), 522 (M-H,O+H)*.
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15

H) . HO Boc To a solution of the product of Step 1
(3.92 g 7289 mmol ) in THF (45 M) - water ( mM) at O
wo thosassadded H (30%in water, 3.9 m), foll owsdr/bg20841025018
aqueous sol ution of Li ()—|I (378 ny, 15I 78 E]T(D)|_|)I nA].c2t4e:11 ]
wat er, sonicated to conp ssol ve Li
at 0 C, the reaction was Ekdhiic? wi th saturated
aqueous Na SO and stirred at 23 C for 2 h. After
renoval of all volatiles,
NaHCO , extracted wth CHp ‘
(1 NHCl), salted out @th N@CI (s)caRe extracted with
Et O (3x). The corrbé, N ) wer e washed
with water (1X) arft'®Blin x)N dfi e (Na SO ) and
concentrated in vacuo to eld th%Hproduct (2.24 g,
5.80 mmol, 74%; H NWMR (400 MHz, CDCl ) d 6.71 (m 2
StepH):, 6.57 (m 1 H, 409 (m 1 H, 3.90(m 1 H, 3.49
(m H, 3.10-3.23.(m 2 H, 2.86 (m 1 H, 2.64 (m
1 1.47-2.00 ( H, 1.48 (s, 9 H; LCMS
( tions A): .93 min, 386 (MtH) , 330 (M Bu+H)
(™MBoCcH tep_ 3: F HO HON H OBn Boc To a
HOzcsoEgg;lon of the fl@duct of Step 2 (2.23 g, 5.80 mol)
in DM (20 m)“at -78 C was added NaH (60% 510 ng,
1T ora sehuion, of idBoovd , D)3, @maﬂydkmgmuﬂﬁoﬁrf’elg d@rbO)@/h& hcid (2.60

a. 945 bon KLy BTbaetTly 157, 5B R B R e rdoq dimintbysibs-
diazdradétbansg {2 lrv\ﬁéﬂ!ne@) untll'r’é‘@)rlgﬁﬁy&l&v bé‘lﬁﬁgegé‘i@ea’fﬁ frﬁﬂ %‘(i,tlon

adj ust ed extra

The r\ﬁaPHorEt"@&c,s("(@Q)fOF §ﬁﬂ'W¢iéquﬁﬁnMngaﬂ1a@d¢¢9mmlmuatll the
yelloﬂ Icofst fé&@@@o?ngfélgwgoﬂ‘r‘@% LRbE adnde b@gt@gﬁ%@gﬁéﬁﬁ%tﬁyl ester

Purification resi ue by ChT-OIT8
was @Qd W&h@lélpl(f[[IOatIOIEO% Et OAc/ hexanes contai ni ng 1% AcOH)

3% bOEYSSh 5F A0bHish SRS meghyl ester (2.30 g, 7.90 mmol) in THF
(40 mI) was added solid LiAlH, (600 mg, 15.8 mmol) in two portions. The reaction

was allowed to warm to RT. After 18 h, the reaction was gquenched by slow addition
of water (1 ml), followed by 25% w/v aq. NaOH (1.5 mi), and finally more water (2 ml).
The resulting mixture was stirred vigorously for 1 h at RT and then filtered and
concentrated. The residue was purified by column chromatography (silica, 0—65%
EtOAc/hexanes) to give the product (500 mg, 1.89 mmol, 24%). LCMS (Conditions _
A): tr = 4.2 min; (M+H)* = 264.

To a -78 °C solution of oxaly! chloride (215 pl, 318 mg, 2.51 mmol) in CH,Cl,
(5.5 ml) was added DMSO (222 pl, 245 mg, 3.13 mmol). After 5 min, a-78 °C
solution of the product of the previous transformation (550 mg, 2.09 mmol) in CH,Cl,
(5 ml) was added via cannula. After 40 min at -78 °C, DIEA (1.1 ml, 810 mg, 6.3
mmol) was added, and the reaction was removed from the cooling bath. After 10 min
at RT, the mixture was diluted with water and additional CHyCl,. The phases were
separated, and the aqueous phase was extracted once with CHCl,. The organic
portions were combined, washed with brine, dried over MgSO;, filtered, and
concentrated. The crude product was used in subsequent steps without further
purification.
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(372 ng, 0.97 mmol) and the product (616 ng, .30 mmol,

22% ; H NMR (400 IMHz, CDClI , conplicated by the
w@emsenses of rotamers) d 8.0-9.0 (bs, 1 H), 7.2dr/(830085025018

H, 668 (m 2 H, 6.60 (mg1l1 H), 4.50-4.64 (m 2 H),
Stepe:60-3.83 (m 1 H), 3.37-3.60 (m 2 H 3.07-3.24 (m 2

,2.82(m123—|) 2.60 (m 1 H), 1.96-2.08 (m 1 H),
1.79-1.96 (m H) 1.66 (m 1 H, 1.40 (m 9 H; LRMS
4 M Na) 42 376 (MBoC H) . Step 4: r N
5 and DPPA (145 m , 0.67

H 06mm|)in m) at 23 C. After 3 h at 95

O CBBROH (240 : 2@Hn'gﬁ‘l’) was added, followed by
stirring at 80 @}%@ 18 h. After renoving the
vol atiles in vacQo the residue was purified by
¢ hfo aeR0JCaguiytiarvef Psépeiraiaaorgal(MSﬁ@%Et Mbhaxﬁ)hﬁﬁ)g (10.5 mi)

vas BT  EE o 5 B BB e
M in )CHJZCZZ 2332;7% nggz 7B il as @dﬁ@d 6/1.57 @yr(r@e @véﬂ)z ﬁrlr?)OThéWreéctlon

was pqﬁngfe@;@_dgtog@p pﬁ(rgrmq_gatb @tgreﬁ BU 2(rm argj ttbel_n%_CngeQ tcsgyf( . Atthat

tmey S an b fparprodud oy (e 1 (kg9 pytioply Grece 3

ml) w§s adde(dWBsﬁ:wa) canrﬂ‘;d@ pvér 5 i, ﬂulIQWAdsbzyI aiCHbE.ofingen@ ml).

e s G e Bk PRl g St o

throuyt'emwﬁrafcﬂbn vithTBBOM Rialeembaeds ¢Hgtaﬁrc€f¢ac§mﬁ|s were washed with
yi el

rat ed under reduced pressure to
sat. %q 3‘3@3{3 dkyine, jRensped ovghbAISp. ot atﬁ‘gé%ﬂ)f\ﬁ?ﬂﬁelﬁd The
crudé WiétBﬁél WAS bﬁhﬁé’& b§Roluinh BRrdifogPAdHY (silica, 0—75%
EtOAc/hexanes) to give the product (668 mg, 1.20 mmol, 57%). LCMS (Conditions

A): tg = 5.3 min; (M+H)" = 559.

Step 3:
F
)
J O
“.__N OH BOC 0O OH BOC
O
L=

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. H,O, (0.44 ml) followed by a sonicated mixture of
LiOH (77 mg, 1.8 mmol) in water (2 ml). The reaction was stirred at 0 °C for 8 h, and
was then diluted with an aq. Na;SOj solution (1 g in 5 ml water) and warmed to RT.
After 18 h, the mixture was diluted with 1 N HCI and CH.Cl,. The phases were
separated and the aqueous layer extracted three times with CH.Cl,. The combined
organic fractions were washed with brine, dried over MgSQ,, filtered, and
concentrated. The crude residue was purified by column chromatography (silica,
0—100% EtOAc/hexanes) to give the product (305 mg, 0.682 mmol, 63%). LCMS
(Conditions A): tg = 4.5 min; (M+H)* = 448.
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Step 6: The product of Step 5 (25 ng, 71 mol),
Preparation 1 (21 ng, 78 mmol), NEt (60 ni, 427 mmol)
w@nasisre (22 ng, 157 mmol ) were dissol ved i n BMFUS§R00025018
m ), and HATU (55 ny, 142 mpol) was added. After
stirring for 21 h at RT the reaction was quenched with
iter. The aqueous | ayer was extracted with Et OAc
£ 3x), and theconbi ned organic Iayers were washed with

Ste

¢ sure. The residue was
F by chr omd ography - silica gel (20 "60%
: mal - phase HPLC (20 >60%

o) E,hei.(:émes) The i Al ra d§@ie (20 ng) was treated
wth 200 TFACH C (1 gf) for 1 h at 23 C, foll owed by

| of | atil der vac um _Subsequently, the.
" cBp AT aSPORESBIY B Piooick ot BIGA BiLb T, 014 fgfoly i toluene
(35 ﬁﬂl)“at h*i"%hé? &k SaF'EsN @1%%18140! 14 hﬂnelg\f@ldvb& %DPPA (0.18

drochl ori e prod as an
mi, 2aﬁomg a8 mool). hFhe nsxteup@pecmmoqmgmaqwnst\fners miat RT, the

mivt s blrosy 1 ainfE e SERERE @0, 71, ) B MRl et on was

cooléd m‘rﬁtl'l’%nd Sovmgerfitated dipttiy witholrrem&upt iTdris 2rusesmateidl was

purilgesy Ao RS e RS-0t BlrAE MekRNes taigieihe

prodDMt morragaom%ﬁmur@g%pawwa:émﬁm APfts EXpahi; (M+H)
Step 6, except that Preparation was usea in pl ace of

445Preparat|on. H NMR (400 MHz, CDCD) d 7.77 (m H,
Step’5:67 (m 2H) 6.82 (m 2H), 6.66 (m H, 4.09 (m 1H),
Steps:o (m H, 3.97 (m 4H), 3.71 (m 1H), 3.36 (m H),
29 (m H), 2.85 (mMFH), 2.40 (s, 3H), 1.94-2.16 (m
. , 0.90 (m 6H); LCVS
A: t =J4.45 m 9 (MrH), 522 (M H O+H)

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. After 4 h, the reaction was cooled to RT and diluted with water and EtOAc. The
phases were separated and the aqueous fraction was extracted four times with
EtOAc. The organic portions were combined, washed with brine, dried over MgSQ,,
filtered, and concentrated. The crude residue was purified by HPLC (Conditions C) to
give the product (138 mg, 0.297 mmol, 73%). LCMS (Conditions A): tg = 4.6 min;
(M+H)" = 419.
Step 6:

To a RT solution of the product of Step 5 (30 mg, 0.065 mmol) in DMF (0.75
mi) were added sequentially Preparation 1 (18 mg, 0.068 mmol), EtzN (18 ul, 13 mg,
0.13 mmol), HOBt (11 mg, 0.081 mmol), and EDCI (15 mg, 0.081 mmol). The
reaction was stirred for 18 h at RT, then diluted with H,O and EtOAc. The resulting
mixture was stirred vigorously until both phases became clear. The phases were
separated, and the aqueous phase was extracted with EtOAc (3X). The combined
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To a solution of

/' V-Boc-D-1, 2, 3, 4-t et r ahydr oi soqui nol i ne- 3-car boxylic
w@eood/0{68760 g 9. 38 nmol ) in toluene/ MeOH (5/ 1, pEOUSI0D4/025018

at RT was added (trinethysuByl)- diazonmethane (2 Min

| orgaﬁ@ﬁ}lﬁ?ﬁs H’%é bva@h@ WAL 1 KEHEP NG Bl ?ﬁé& ﬁﬁegllg%t fiftered, and

e reac i'on was Stirred
concehtratett Orhevessidiakl eas grusified y HRLCI (Qanditiosis| @woagive the desired

f ade te uti on was concentrated, and
comygwcﬂgﬁhﬁ) §Q‘ty"\%lé] Z@é’b}‘ wi thout purification. To a 0

C rORWRT @.aluﬁbnaaf ies hbeve afatehdl (38trhy,! 0.637 $HmoB. nﬁ@mz(:lz (1 ml)

7.90 mmol ) in THF 240 m) was added solid LiAl'H

was ggded 4. 14 igxane thwalpdiftarchs h atRT  bgdeaeliryas concentrated

o gL R EHRS AT s PRSI IBE e
(CDJZY) 300/ Mily) SNASBI($,11 Bi), n7 B7 (antl H); mny 1 Bt(rre 5w}, .91 em 2 H),

6.74 TapayPnit, doth-Briost 1 & B ABNE: chmd St Mt bl Oveliapping 4.42-
4303&?»'2054 VeS (dHrJ £HeD, t2)/4 2 W, ehfélﬁﬁ;eoaﬁam% éﬁﬁghF%H)

hiete
o Et OAc/'hexanes) to give the produc
3.36.88 (I, 241% (apperB (Gl Bilne )2 91 4da, \B=rfod, 1.1 Hz, 1

. A1, o0 18,207 OF SHOBEP (T2 LEIREN, i =72

st}dﬁO(ZZZrﬂ 245 ny, 3.13 mmol ). After 5 mn, a -78 C
sol uti on of the product aof th evi ous transformation
(550 ng, 2.09 mml ) in ) was added vi a
cannul a. After 40 mn at -78 €, DIEA (1.1 m, 810 ny,
6.3 Mol ) was added, and thgXeacti on was renoved from
the cooling bath. After he m xture was
diluted with water /an® ad| The phases
wer e separated, an t/lﬁ}e was extracted
once with CHC . TRe Io I§hs were combined,
washed with brine, dri%s er I\/g@&) filtered, and
concentrat ed. The crude roduct ‘was used in subsequent

BoA P iden 15 r&d;%%%@éh@%f%ﬁo;o&@ ByppErampi
2, Sten@ Exoept tmaspmimauda 72«14@;5@31 nm:c ;l)lateéaf ﬁgepa'saﬂomnou_)cms
oron ri at e

(Coniltipps A): b 425 i1 (M-ohl = W INME B0 Gl Mtz 7. 81-7.66
(m, 31'4}?7?2%8(%, A, 6.92 (m, 2H), 6.76 (apparent it, J = 9.6, 2.4 Hz, 1H), 4.42 (ABaq,
Jag = 15.6 Hz, Avag = 50.1 Hz, 2H) overlapping 4.40 (m, 1H), 4.23 (dd, J=9.9 Hz, 1.8
Hz, 1H), 3.96 (m, 4H), 3.70 (m, 4H), 3.45 (dd, J = 14.1, 3.0 Hz, 1H), 3.40-3.21 (m,
2H), 2.90 (dd, J = 13.5, 11.1 Hz, 1H), 2.41 (s, 3H), 1.66 (m, 4H), 0.92 (t, J = 7.2 Hz,
3H) overlapping 0.90 (t, J = 7.2 Hz, 3H).

Example 3

he
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was transferred to an ice/brine bath, stirred for 2 h,
and then cooled to -78 C. At that tinme, a 0 C solution

wtooshesstd nal product of Step 1 (assuned 2. 09 PamU$20041025018
CHCA (3 mM) was added dropw se via cannula over 5

Ste }.n, followed by a CHC rinse (1 nl). The resulting

ture was treatedgin a manner simlar to that in

Exanple , Step 2, rough the extraction with Et O
The ggHypi ned orga ractions were washed with sat.
aq. HCO and bri "over MySO, filtered,
an ncentr at ed. terial was purified by

BnO,€ chr omat ogr ap§1‘z<l i 7 0 "75% Et CAc/ hexanes)
o ®o%e the product % my,Boc20 nmol, 57% . LCMVS
(Conditions A): t in;, (MH) = 559. Step 3: Boc

CHARYS TR B LB RS EAN i 30 f ot o

Medad)hehh ©1997)4 400894 7-3966)vevds lrpnuededhinta tieel desxed peodaict by

Li,. 77 ng, .. 8 1) i m ). Th
essqqalizfr pedie,SCerimpl 4 S8ha Taaudnd, Sroeht B R 1-tert
butoﬁVc&’lﬂon)Wal %%ND%roﬁﬂe ﬁehﬁyl%stér vv@é agéd ﬁﬂﬁlab@fdm@bthyl N-

RT. After the m xture was
Boc- £ha| 2@14ctetrahyr¢f@qam§e§ %@r@%ﬂabﬁ é@é\ﬂséﬁﬂ’”ﬂﬁ@nﬁ(ﬁ)é@m“ 90 min:
A r \th CH Cl . The comnbi ned
4895) ¥ﬁ?1l gé?r(g‘c::ﬁig%@h\?grgékﬂmggﬁi- with brine, dried over
ﬁm&so filtered, and concentrated. The crude residue
was purlfl ed by colum chromatography (silica, 0 >100%

The

tions Ay, t = 4.5 mn; (MH =

Fa¥ usplon of the product of

0. 682 i toluene (3.5 m) at RT

N (0. 19HM", T408np, 1.4 nmol) followed by
qo. 18 m, 225 ng, 0.82 nmol). The mi xture becane

h@nogeneous After 5 nin at RT, the m xture was pl aced

| NTide pratiueeat S |wé§ﬂ(§dhv@8l@d¢hto tAbtdssiréd fprodjthkﬁ by essentlally

reaction was cooled to RT and concentrated dir

the sgme, BlRceAYr& Uped 1FhE§aE'P!ﬁj% Stapdy | M@ onditions A) {2 4.84 min:
m/e 925 (2M+H)*, 463 (M+H)*, 407 (M-tBu+H), 363 (M-Boc+H)*.

Step 3

The product of Step 2 was subjected to essentially the procedure described in
Example 2, Step 6 to give the product. 'H NMR (400 MHz, CD3;0D) 6 7.64 (bs, 1 H),
7.20-7.40 (m, 8 H), 6.87 (m, 2 H), 6.64 (m, 1 H), 4.52 (m, 2 H), 4.31 (m, 1 H), 4.22 (m,
1 H), 4.09 (m, 1H), 3.80 (m, 1 H), 3.44 (m, 2 H), 3.14 (m, 2 H), 2.89 (m, 1 H), 2.39 (m,
2 H;s,3H),2.20 (m, 1 H), 1.68 (m, 2 H), 1.49 (m, 2 H), 0.96 (m, 3H), 0.62 (m, 3 H);
LCMS (Conditions A): tg = 4.99 min, m/e 608 (M+H)".

Example 3A
F
OBn
F
MeO\E o) HN N
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purified by colum chromatography (silica, 0- 100%

Et OAc/ hexanes)to give the product (300 ng, 0.68 mmol,
wOMp/0148@NVS (Conditions A): t = 4.9 mn; (MH)PET/U4H04/025018
Step 5: Boc Boc To a sol utudn of the product of Step 4

aqg. Li sﬁ)\gd%érnci g.}eoélr;hr{%l#;@@he re?ﬂ%?l ng %gigte(ﬁr%reyggatlonS
and HenappropaaBscyclicAmiee, thertjtlet campewnd was praparedo| LMo
RE. and, di,| ut it h Et OAc. The phases were
(Corgdé'bod}%a'%‘gaﬁ an‘gg?m'haaﬁ%g? (&P%Dt'i on was extracted four
times with Et OAc. The or ¢gexdmplectti ons were conbi ned,
washed with brine, dried over filtered, and
concentrated. The crude residue was purified by HPLC
(Conditions C) to give the uct (1§§ ng, 0.297
mol, 73% . LCMS (Conditi .t =/4.6 mn; (MH =
419. Step 6: To a RT solution off] thHe product of Step 5
(30 ng, 0.065 nmmol) in DMV (H )”were added
sequentially Prepa i HO.'068 mml ), Et N
(18 m, 13 ng, 0.13

, t ( ng, 0.081 mmol), and
EDCI (15 ng, 0.081 ) e reaction was stirred for

18 h at RT, then diluted with H O and Et QAc. The
resulting m xture was stirred vigorously until both
phBdEHRAC §2% nud, 2% wihg0pmasisturekwas sejdeddo edsolatiah of

th t ith Et OAc. (3X). .Th
Exarpifad Ao ares it naORERURledh e cdsioh i sthikfhfor 6 h
23 °Qrunder 1cktheof QY. xftdrrSfovafl of m@fc%ﬂaléo ) fleagent thatfittate was
e residue was purified by HPLC (Conditigns C) to

acidfjpgeniiib MBSO HARsb RS ayenTly coBoaMTatadondsy oo pressure
o 0 e 5 R 128 L2284 (8T . om0

= 8.41 |m, MH),1.52(§ THRD. (s, 1FR, 7.2648] D), 1884 GoneBNi6.66¢mh, TH),

447G AP S4B R L R 0 o8 (i TG $hagh, 20,380 @, 11,

3.16 (m3AH)$3.14 (rh, 2H), 78§(rﬁ§1lgﬂ12.§6kiﬂ1’ 164; 8,1395132.@53%,,1@%7%7 (m,
(apparent tt, J = 9.3, 2.4'Hz, 1 H, 4'49ém ='15.9

2H), sz%) imHOBR# dppl )y 0096G16m, 3H), 0.67 (m, 3H); LCMS (Conditions A): tg =

4.17 min, m/e 518 (M+H)".

Example 5
F
OMe
F
0 HN N
H
ProN o OH
Step 1:
F F
0OBn OH
F F
HN N HN N
)——O Boc )—-O Boc
0] O

The product of Example 3, Step 1 (520 mg, 1.06 mmol) was stirred with 20%
Pd(OH)./carbon (250 mg) in MeOH (5 ml) under a 50 psi atmosphere of H, at RT until



10

15

20

4.30 (m 2 H, 4.23 (dd, J = 10.2, 2.4 Hz, 1 H),
3.76-3.56 (m 4 H), 3.4 (m 3 H, 3.36-3.22 (m 2 H),
W(Sz(mS/()msprarent t, J =7.8 H, 2 H, 2.91 (dd, HC’F?US@OBOZSOIS

.1 Hz, , 237(s 3 H4%6.68 (m 2 H, .47 (m 2

TLc::%mdlcO 97 %ated Igtl@'oﬁ—ﬁ% E%&E%IETRU\%A ﬁl{?:ﬂ"& tngdegélq&mlféure over

celitd, PlediiRalerwasboheskfed @ givatthepr&d@tih quanfiative field.
except that Preparation 7 was used in place of
Stem2eparation . LCVMS (Conditions A): t = 4.6 min; (MH)
F 601 ; HNW (CDxrCD, 300 MHz) d 7.81-7.66 (m 3H),

.22 (m 4H), 6.92 (m 2H), 6.76 (apparent tt, J

2.40Hz, H, 42 (ABMeJ = 15.6 Hz, Dv = 50.

F N overd appi ng” &40 , 4.23 (dd, J =99 H

) J

J

I—\II

Hz,
1.8
70 (m 4H), 3.45 (dd,

SBad (m 2H), 2.90 (dd,
18%3, .1 Hz, 1H), (s 3H), 1.66 (m 4H), 092 (t,
3H) over

ExﬁHQTé %91:5&5 .50 mgnol%e %a@dmters Eetyf%@me (0.39 n%,H)l .76 mmol)
weré 454edd Srsbuméh p? ét‘fl‘bn@%fb@é’i %fg Rgro% ol) in CHCl (2

benzyl ester et al

ml) AT S4b)0. Msnlcdrﬂﬁemmi) was @dded amislihleereaph@u m:xtun:g/was stirred
at Oteﬁsfgm Iq kﬁéﬁ 5|nﬁe8 Vﬁl‘g\te@%i %%fdﬁﬁ@?%& ?gé%@?:%% the filtrate was

roug excep onyl -
wasHed ¢hz §IsayHCE, dixdNlal@Ohetiz ptine)s deied g SG4 dcontemtiated and

.of t hy] NBoc- . .
subjgctedio Hlia el CHIRBRIOGIARTY torRive e Broduct ovg
Steq\@_onditi ons A) t = 4.90 min: 489 (MtH) 433 (MtBu+H),

(M Boc+H) : : .
The product of Step 2 was subjected to essentially the sequence of reactions

described in Example 2, Steps 5 and 6 to give the product. LCMS (conditions A) tg =
3.55 min; 532 (M+H)*

Example 6
PerJ\Q/g
Step 1:
F F
OBn OH
F ‘ . F
HN N N
y—0 Boe | Ac'}__o Boc
o o}

Acetic anhydride (2 ml) was added to a solution of DMAP (122 mg, 1.00
mmol), EtsN (3 ml) and the product from Example 3, Step 1 (1.02 g, 2.08 mmol) in
toluene (5 mi) at 0 "C. The reaction mixture was allowed to warm to RT, stirred for 8
h, then concentrated. The residue was subjected to silica gel chromatography to give
the N-acetyl oxazolidinone in 63% yield. The resulting material (698 mg, 1.31 mmol)
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Step 2: F F OBn (DBn Boc H N Boc The product of Step 1
was converted into the desired product by essentially

wo bwseaises procedure used in Exanple 2, step 5.prda2vi004/025018
(Conditions A) t = 4.84 mA?7 me 925 (2M+tH) , 463

was E??’Eé'h@{'at%%?@%b?v CAOEAEPREES Ml in FiPBeilnteR 2 50 psi

atmd¥pbieesiof B, aesar b\hﬁd g n. Hﬁ@mﬂﬂ{eﬁm@. th§tre§cﬁbrt muﬁuwaoWém:elite, the
garoduct H NVR (r 28 (bs

filtra gswpoa@eqtfgteg mpnvee;thgﬂe(s,lﬁed rpgjuctgngg/e,yielq H) 4.52

Ste 2H, 431 (m 1 H, 422 (m 1 H, 409 (m )

—%%.'O(m 1H, 3.44 e 2 H, 3.14 (m 2 H, 2.89 (m

H, 2239 (m 2 H & 3H, 2220(m 1 H, .68 (m 2

(m 3HPr 0.62 (m 3H) LCVS

‘ me 608 (MrH) . Exanple
|(]I\/EQ ,US|ng aN ure simlar to Exanple 3

hepaci d of Prepar tion Bbcand the appropriate

c amine, the titl conpound was prepared. LCMS

4% &:‘t Ilplg@ AA Inag (Ozg%qg%og]msv@df%gég ﬁ%p§5%n%§>ri1zx \ﬂgg?el peJroduct of

Stepaﬂ@b #@ 8. @Hﬂﬁél?nrmm (Bnang) €23 rﬁﬂr%l)Zarﬁm 2&1dl@@]|ér diBves (200

he reaction was stirred for
mg) in DM (2 ml) at RT. After a few minutes, allyl bromide (0.06 ml O 68 mmol) was

added, and the reaction stirred for 20 h. After filtration, the reaction was partitioned

between EtOAc and water, and the organic layer was washed (2x brine), dried
(MgS0,) and concentrated. The residue was subjected to reverse-phase HPLC
(Conditions C) to give the allyl ether, which was hydrogenated with 20%
Pd(OH)./carbon (50 mg) in MeOH (5 ml) under a 50 psi atmosphere of H, at RT. After
filtration, the desired product was obtained, which was directly taken into the next
step.
Step 3:

The product of Step 2 was subjected to essentially the sequence of reactions
described in Example 2, Steps 5 and 6 to give the product. LCMS (conditions A) tg =
3.15 min; m/e 560 (M+H)"

Example 7
F
OPh
F
0 HN N
H
ProN OOH
Step 1:
Ié) H 4
. Ly
HO,C N BnO,C N e

Cis-4-hydroxy-D-proline was converted into (4R)-(1-tert-butoxycarbonyl)-4-
hydroxy-D-proline benzyl ester based on the procedure reported for the synthesis of
(4S)-1-tert-butoxycarbonyl)-4-hydroxy-L-proline benzyl ester from cis-4-hydroxy-L-
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20

23 Cunder 1 atmof H. After renoval of the catalyst

by filtration, the filtrate was acidified with 1 M
wogloSMeBF and subsequent |y concentrated under PETIUS®04/025018

pressure to give the title4gonpound (12.9 ny, 23 mmol,

1008 = . 7. 54 .
prollgug Q\l@ﬁ%ﬂ‘h%ﬁ( {52(9 (%Z%m &35)?%53@ Sﬂﬁﬁi‘l @TMI&E%U invérsion to
giveg4§g1 ((tart-but@cgcirg@ﬁyom-hyﬂrpgﬂ—%ﬁrdlme b@nzyﬂjelgér was ddapted from
the rgpggrtfzﬁ]%]r%_}_%@rg:(bgw% ﬁt ai :3 C@@GS%E; ngk"gw’ %@qq)s (12]1 gé'}'_y( ;5}139-546)
or gk o a1y i o
(4R)n-depimutexpaarbonytk-4riiydeory-Riarone pethyimstae pr oduct

°§; Exanple 3, Step 1 (520 ng, .06 mml) was stirred

ﬂgpvm-th 20% Pd(OH) /carbon (250 ng) in MeCH (5 m) under
a 500psi at nosphere oPhH at RT until TLC i ndicated the

cggﬁ}etign of theDCe%ction. After filtering the
Bno,E€aRTL T ON m'xt%lr;& Rf celite, the filtrate was
conBenmtrated TO 28i VBod he product in quantitative
yi @:1- ' 24- f
3, @1 PeRbufon(Rb o RSl D ipfaind Renyt o fRYs Edertec

into &R)ett(ted-kuteryaarbonylpé-pHenopy diHpedlinfer menzyt estet ba2éd on the

ol St B 5 b b o4 ot e

corrédpondRtl metiyl 6sfeer 1 h, then diluted with CH C and
filtered through celite. The filtrate was washed (1x

Stepg3is M Ha NaHCO ., 1x brine), dried (MSO),
concentrated and subjected to silica gel
chr ggmt ography t6gi ve the desired product. Step 3:
The/product of Step 2 was Lbbjected to essentially the
cl:?ﬁrgem;e_.of rdactionk dg i bed in Exanple 2 Steps 5
BnO &Ny [ LCMB (conditions A) t =

The product of Step 2 was converted into the amino alcohol product by
essentially the same procedure used in Example 2, Steps 1 through 5, except that the
product of Step 2 was used in place of methyl N-Boc-D-1,2,3,4-tetrahydroquinoline-3-
carboxylate.

Step 4

The product of Step 3 was subjected to essentially the sequence of reactions
described in Example 2, Step 6 to give the product. LCMS (conditions A) tg = 4.04
min; m/e 594 (M+H)".

The examples below were prepared by reaction of the appropriate acid and
amine starting materials in analogy to Example 2, Step 6.

Example Acid Amine Structure LCMS data
m/e
- (Conditions A)
7A Prep. 6 i oph | 3.14 min;

OPh

N (o]
N &
HoN Boc J\Q/g

OH
OMe

B | 624 (M+H)*




3.55 mn; 532 (MtH) Exanple 6 OPr Pr N OBn Boc Boc

Acetic anhydride (2 m) was added to a solution of
wWOMAR0(6822 ng, .00 Mol ), Et N (3 nml) and the proDUsmb4/025018

from Exanpl e 3, Step 1( .02 9, 2.08 mml) in toI uene

(o—ntp)—at—0—Cy—The reacttTonm mrxture—wasrat-towed—t
rmit ,2Stirred for h, then concentrgted. The .

resi cuepr\gg's‘ls ieJ ed to silijca gel ch arf)hys'tog min

gi ve |t he N—acet'}/ | APMANeb D) %VJN he

resuliti ng mat eri al . e*rhzyl a595 (M+H)*

wi th{20% Pd( OH) / eafbgn &}27 ng)n%g

psi datnosphere of H aP"RT ovdr h. Aftei’ filteringfthe

react{i on m xture over celite,
7¢ncentBrapel {o gifve the desi
OPr Boc CsOH
suspeénsi on of
nmol ), TBAI (

ﬁ¢t

\An(‘

al L\ll hy
AT T T

NEe
\C AR CAS nu b b par o0 '“”‘“/

(200 |nmg) in D
rr terf|Itr

eacti st
Paact|i gﬁe%aé
the grganic |
and g¢oncentra

reverse- phase
et henr, which was hydr@'genat eq

NaN| 5 nde A EON Nneoi At mm nhcra

elsos (M+H)*

a1r bon

(50 T H) : r‘r I"\VCMI \J IIE } ullu\al A \IU HQT AT IIUSP
at RT. After filtration, the desired product was
obt ai ned, whi ch was di req;,{ayn |@Igen into the next step.

Step 3: The product of Step wag subjected to

essentially the sequence of r i ons
Step 1:

F
Floo —
NBoc HN N
HO,C
2 O  Boc

N-Boc-(R)-azetidine-2-carboxylic acid was converted to the product in analogy
to the procedure of Example 2, Step 1 to Step 4. LCMS (Conditions A): tg = 4.4 min;
(M+H)* = 369.

Step 2:
F

2?’{) Boc ~
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described in Exanple 2 Steps 5 and 6 to give the
product. LCMS (conditions A) t = 3.15 mn; nle 560
WQ Mﬂbmldﬁxarrpl e 7 OPh Pr NStep : PH H HO BnO MNBUS2004/025018
4- hydr oxy-D-prol i ne wasoconverted into

B T
oxal;%l)dhildr&iﬁ' .48 ml, 633 mg 4.99 mmol) followed by one drop of DMF. After 2 h
at Rtﬂ?@t&%&@ﬁnﬁ@éﬁv% bon¥rgi§cﬁfqhéidr %égbog Qb ee gg B Ilow solid.
Thls@ﬁwla(ﬁ@&ﬂwthéﬁt fup8P pahfléationM t sunobu InverSI on to

gl ve ert - but oxycarbonyl ) - 4- hydr oxy-D-prol i ne

be'ﬁQ_\;’tlIO eétséhﬂmaspféh‘apf@%-@ péﬁtemé lnéﬂdaqlewagmgi@@ﬁw (0.26 ml,
195 é’ggg“}ggggmﬁbl f(t)]lhe X rn%oébox}’efeé&brth&?dbS(54% thg99.65 mmol).

es S
DMAR &9 ing, €:24 bunhalk waarthem yadiied -angdihexpatliqrr olixtoe was lajibwed to

f S , _
warrp 3dHT; - AE 18 Buthsdpastion e waR g ithsatyrated ag. NaHCOs,
then'WétBthGﬂH’éCl .STRE phasé¥ward sepBatteBnéndare agueous layer was

S)-1- (tert utox carbonyl) 4- h dr ox -D-prolin
extra}%@gwnhe@, Riged ,qrgamc porfions were washed with 1 N

HCI, QfH@d (?Vl%?,s tf.@%&%axxﬁabe B¥htratdaP Pesider Q% Bgﬁ lcla% rby column

benzy ed on t e reported protoco
chrogtategrapby (sitich, (Chd 0% EDAG/ hexane3e 1idol®) product (821 mg, 0.523

mmo‘i,oéi‘%f B Wélpe?s @}swgteg %[a‘?{ing ﬁliaqerigl: (198%83 XQ‘%?O N

Step 3:
F

\) H OH Boc
To a solution of the product of Step 2 (160 mg, 0.261 mmol) in MeOH (4 ml)
was added NaN3 (51 mg, 0.78 mmol). The mixture was warmed to 40 "C. After 24 h,
the reaction was cooled to RT and diluted with water and EtOAc. The phases were

separated, and the aqueous portion was extracted with EtOAc (3x). The combined
organic fractions were dried (MgSO,), filtered, and concentrated. The crude residue
was subjected to column chromatography (silica, 0—50% EtOAc/hexanes).

To a solution of the resultant residue (55 mg) in THF/EtOH (1/1, 0.8 ml) was
added 10% aq. NaOH (0.8 ml). The resulting mixture was stirred at RT for 18 h. At
that time, the reaction mixture was concentrated until cloudy, then diluted with EtOAc
and 1 N HCI. The phases were separated, and the aqueous portion was extracted
with EtOAc (3x). The combined organic fractions were dried (MgSQy), filtered, and
concentrated. This crude residue was combined with that of a second run, and the
mixture was purified by HPLC (Conditions D) to give the product (48 mg total mass,
57% average yield for the two runs). LCMS (Conditions A): tg = 4.9 min; (M+H)" =
588.
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Boc H N Boc The product of Step 2 was converted into

the am no al cohol product by essentially the sane
w@easpuisre used in Exanple 2, Steps 1 through BCT/@SDeP025018
that the product of Step 25has used in place of nethyl
Ste .Boc-D 1, 2, 3, 4-tetrahydroqui nol i ne-3- carboxyl ate.

‘ep 4 The product of Step 3 was subjected to
To asohtitn ¢ thy g-rbduétﬁtﬁl&lép@ @ mgaolo7oNRNRBSIAICRSTL, (2 ml) was
Exanpl e 2, .Step ? to giLve the product. LCMS
adde\dc-'b Eﬁﬁﬁl ghgloAgxng Lmi).oAftar )5 hed Hggjrhq Wixiyire wagoncentrated to
. r ire °

drnEEThS el R B EERERy ML TR0 Iyt 7
NHy/MeDld gy OHxOR aorive the tllesgoripolmxad (10 sgAOLGR 1Aminmel, 29%). LCMS

oS ot L SBR HOR RSB .

H), 7;%@ QQHQH?%@SPW,;Q.@?%P@Q H) 623930l M), 660\ (&5aréht 1, J =
9.0,2.4 Hz, 1 H), 4.22 (m, 1 H), 4.10 (m, 1 H), 3.57 (m, 2 H), 3.36 (m, 3 H), 3.09 (m, 3
H), 2.97 (dd, J=14.1,9.0 Hz, 1 H), 2.55 (m, 1 H), 2.33 (s, 3 H), 2.14 (m, 1 H), 1.67
(apparent quartet, J= 7.2 Hz, 2 H), 1.48 (apparent quartet, J = 6.9 Hz, 2 H), 0.96 (t, J
=7.8 Hz, 3H), 0.70 (t, J = 6.9 Hz, 3 H).

Example 9
F
] 0]
TN N N
H OH H
Step 1:
E F
F
F — =
H L~
BocHN BocHN N
O OH

To a solution of 2-bromopyridine (2.91 g, 18.4 mmol) in anhydrous Et,O (100
ml) at -78 °C was slowly added n-BulLi (2.5 M/hexane, 6.3 ml, 15.8 mmol). After the
addition was complete, Preparation 9 (1.50 g, 5.26 mmol) in anhydrous Et,O (20 ml)
was added slowly at -78 °C. The reaction mixture was then allowed to warm to 0 °C
and stirred for about 1 h, then poured into cold water. The mixture was extracted with
CHxClI (3x100 ml), dried (NaxSO,), filtered and concentrated. The residue was
subjected to flash chromatography on silica gel (1:3 EtOAc/hexanes) to afford Isomer
1 as a white solid (378 mg, 20%) (R¢= 0.176, EtOAc/hexanes=1/3) and Isomer 2 as a
white solid (320 mg, 17%) (Rs= 0.225, EtOAc/hexanes=1/3). Isomer 1:
'H NMR (CDCl3, 400 MHz) § 8.51 (m, 1H), 7.65 (m, 1H), 7.30 (m, 1H), 7.21 (m, 1H),
6.52 (m, 3H), 5.12 (m, 1H), 5.02 (s, br, 1H), 4.93 (s, 1H), 4.15 (m, 1H), 2.65 (m, 1H),
2.41 (m, 1H), 1.35 (s, 9H). LCMS (Conditions B): tz = 2.35 min, (M+H)* = 365.
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OPh MO . OH 608 (M+tH) OH Exanple 8 OH N Boc HN - Boc
/-Boc-(R)-azetidine-2-carboxylic acid was converted to

wo bespraduct in anal ogy to the procedure of Exmrpt]ezoﬁ4/025018
Step 1 to Step 4. LCVS (Colsgitions A) t = 4.4 mn;

o RO ROV 0 S35, S TS ok .71
(m, 18-!:1)I, 6r801?6n,(2].—i)4?t82 r,(m63ﬁi),g?814rr99 I-t)n?lljS}Bb(lsth())vmdmm ,dih), 2.98 (m,
2H), dofib ot S5 Glonaeed AT chfimiadMbel S 86Fon

Stepspl 1d. This material used w thout further

pljrification To a 0 C solution of tRe product of Step
1 gn CH A was added Et N (0.26 ni

(543 ny, .93
DVAP (29 ng, 0.24 hen added and the
m xture was all owe rmjto |RT.| After 18
' eONW YN “Nat ur at ed aq.
BocHiih ,Nthen water and cl 5 e 'Bha@las wer e

sepdtat ed, and the aqueous |aygr was extracted with CH

V(\:,,-l A fla h?’%% NasE a?@(%’g&ﬁd T %anl g@ig?oﬁaomerz ?r%m Step 1

(231 Qﬁ@qyeagnaﬁmél) aT{aﬁ4 Mﬂoiwmﬁamauhe éy\ )thhé PbAETdN mixture was
hr omat ography (silica, 100% Et exanes)to give

stlrreld(ﬁ; RF defue h then pongent@atgggn asvo. 3hey reglglta,qéwgsngge was treated
with PPeparalidh 89184 #hd, 6‘.@9?%%|)?5nl€9‘o§8u§fﬁ>mﬁ%% mIPEREN $0.4Y mi,
oC 0C

3.17 mmol), EDCI (182 mg, 0.951 mmol) and HOBt (103 mg, 0.761 mmol). The
reaction mixture was stirred at RT under argon for 18 h, then poured into cold water.
The mixture was extracted with CH2Cl, (3X50 ml), dried (Na,SOy), filtered and
concentrated. The residue was separated by chiral HPLC (Chiralpak® AD™ column;
iPrOH/hexanes 9:1—6:4) to provide Isomer 1 as a colorless film (?60 mg) and Isomer
2 as a colorless film (20 mg). Isomer 1: '"H NMR (CDCls, 400 MHz) & 8.50 (m, 1H),
7.63 (m, 1H), 7.42 (m, 2H), 7.35 (s, 1H), 7.21 (m, 2H), 6.63 (m, 2H), 6.48 (m, 1H),
5.38 (s, br, 1H), 4.97 (m, 1H), 4.71 (m, 1H), 3.36 (m, 2H), 3.03 (m, 2H), 2.85 (m, 1H),
2.51 (m, 1H), 2.26 (s, 3H), 1.62 (m, 2H), 1.42 (m, 2H), 0.92 (m, 3H), 0.64 (m, 3H).
LCMS (Conditions A): ts = 4.32 min, (M+H)* = 510. Isomer 2: '"H NMR (CDCls, 400
MHz) 6 8.40 (m, 1H), 7.61 (m, 1H), 7.29 (m, 2H), 7.15 (m, 3H), 6.90 (m, 2H), 6.63 (m,
1H), 6.43 (m, 1H), 4.75 (s, 1H), 4.65 (m, 1H), 3.40 (m, 2H), 3.10 (m, 2H), 3.02 (m,
2H), 2.30 (s, 3H), 1.62 (m, 2H), 1.42 (m, 2H), 0.92 (m, 3H), 0.65 (m, 3H). LCMS
(Conditions A): tr = 4.39 min, (M+H)* =510.

Step 3
V\Nﬁ% \/\N

A Parr bottle charged with the product of Step 2, isomer 1 (34.4 mg, 67.5
umol), AcOH (5 ml) and PtO, (30 mg) was shaken under Hz (50 psi) for 3 h at RT,

H HO Boc
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To a solution of the product of Step 2 (160 ng, O0.261
mol) in MeOH (4 m) was added NaN (51 ng, 0.78 mmol).
wab@soiestare was warned to 40 C. After 24 h, tPEr/Us2004/025018

reaction was cooled to RT &hd diluted with vvater and

thon i A SRR TR BB RSB  agrvarous
CH,OK gamhl}, torvasich SN e gl, dr13mdIPahd (B(f)d:)E(DG(Qang 0401 mmol)

concentrated. The crude residue was subjected

werecadldath Ther reastion mixkye was|stiergd a-RT 02 w/maﬁ@@p cold

0] ' I [ RSH
wate] TR liirk e gtatftod it CATCIISRAEHN, GRS TRRS04), fitered and
concehjratetheThe seditiie o/asipurified byechirl HRLG (Chirdipak®AD™ célumn;
that time, the reaction m xture was concentrated until

lPrOblﬂdw;ne @err 3L i0oteli Ispmer thAd84na 44°K) AR clapifiim and Isomer

2 (@ B BER SE0GAT IRE: Bilers) ™ S BHGR 200l 258, 170, 7.05

(s, 1F—|§@CHVQQS1NFF7€12J|(S @a (MJSCV‘D (mf 2H§€659(n1aﬂd|) 421 (m 3H), 4.01
concentrat ed

(m, Wa?iiﬁ(ra %'éb&]%@ (rnn3Har?d8§|€@ @Wt%?@ (ﬁa%Hbl?; 05 .(%159 1.70-
1 3o§|§L¢9i—§0@)@gt(hP Db, 650(n%i 319). LS A-agyrel 6@&3%@ Al NMR

verag yield for the Ywo Tuns
(CDGlgotad MHmMS 243 (5, HHY 7821, TH)W (s, BHR. &76m4 2H)p6 57 (m,

210, AL OTHE e SRR o, B 1, 530S, B s m.

2H), éfg()?(m 3H) 283 F.3H)he.gv- mr(wmlcgryze(fhﬁraqu@ 6@&m 3H). MS
dryness. The crude resi due was purified by

(M+H) s61®&a, 10%7 N NH ZMeOH in CH O ) to give the

Stepld t! € conmpound (10 ng, 0.021 mol, 29% . LCMVS

Step A onditions A): = 4.1 min: (MH = 488: H NVR (CDOI |
300 stdtipn abf Thetpradsict of SI)ep 3, BBmes,1 (1 SHI) mg7 228nim)) ib 20%

TFA/@-I ijz &1 ! )%aéétgrq_i%t liﬁ;_f: 1% ?%Ej;‘bdnfgpﬁ‘gtegla@g/%%ﬁgt {The
residt wab purifigd bﬁré@ars@pﬁésé FIPLIC t@oncﬁtl&% Do §|vb’)the %r&?uct (11
é$°/) ZYJHANMFh(CPSEDD @%M%@ﬁaﬁbm H‘@aﬂt?éi (s, JH=) 722 (siz1H), 6.82

(m, zf—pF% 71 SR Eip?g&ﬂwﬁgai;%ﬁm 14, ?g?é#@gkﬁs’j'@ "%y, 315
(m, SERAEEI9(nY, BAGENO (m, 1H), 2.08 (M, 1H), 1.90-1.30 (m, 9H), 0.95 (m, 3H),
0.66 (m, 3H). LCMS (Conditions A): tr = 4.34 min, (M+H)* = 516.

Example 10;\

S
!

Step 1:
F
F
F — B
H ~
BocHN BocHN N

0] OH
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OH To a solution of 2-bronopyridine (2.91 g 18.4 nmol)

i n anhydrous Et (100 m) at -78 C was slowy added
wm2@shics(@. 5 M hexane, 6.3 m, 15.8 muol). Af tBCT/US®04/025018

addi ti on was conplete, Prepération 9 (1.50 g, 5.26

m@bé ét[h]e regﬁ&’t‘éf Plefarafich 8. (224G Addegns JQM‘AaY\ WZHrous Et,0

action mxture was al | owe
(100tral)@t© ozﬁhui/astsiIwwlg'dao‘dceld Grvathyl12- pyrldwmgpealuedbrcrmue (0.25 M,

92,58 230 N o Rederibrimtarg e 3Gl bR T lides Pathgn poured

into dbi8 water. dllfﬁe\mlittﬁé Ma@émhdt@d WItﬁS(UH%ﬂJE mmrﬁnd #i2 combined
silica gel (1.3 EtQOAc/hexanes ford | soner as a

orgapjs I(age@dwer@ Qrm(hl@gS%p/glte(rﬁd ang evaporated. The resadue was

purfR B 116X AP HlaB bl BRinds 37 CEMIAL ReRBhed 16 3bra the

prodbltvﬁasé7 @gglxttﬂf@(bf I‘dits)ée:?gﬁﬂer(smgﬁé) mgxhi%mam:elphratid gg chival HPLC
(Chil[;pléalqﬁp, ccﬁl?]rggl;_bfgpkypﬂéunéslg@(—}@:@) ﬁ)’lg(i rIa]ifog(gca lgomey) 1,( a5 a white
. : . 1 1 . ; 1
st o) g Soney 443 SR 2 By
(CD@I;34@0G MHiz) SLHPOANG 2 H)nv.ab iy, 2H), BA51 (m, 3H)ﬂ)5 18 (46 be,@H), 4.85

(s 1@1)4 ] &ur;‘q-ﬁ:'ﬁgq)(m,21|—§)8m2($ﬁ (2, 2%@(@ Thy, %h ks gH). LCMS

CotfBigt AL 373 24 e STt BB TEOBEGE ) 75
(m, TH6.8D(ray 2H), aawmseeb 8.60481, 1), 5B7634bnidH)) 458(d(n4 M), 4.60

. 1 434 Per s 310 g B0 AT BBt RS amtons »:

tn—B%uhtrﬁSM%SI:m was treated with Preparation 1 (184

g 7 mol ), anhydrous DVF (10 m ), Et N (0.44 m,
Step¥’17 mol ), EDCI (182 ng, 0.951 mmol ) and HOBt (103

0.761 mmol ). The reaction m xture was stirred at
under argon for h, then pourgd o cold water. The

“T-

xture was extracted with CHC (\3 dried (Na
ered and concentratOed The i g was
by ThiTar H ) col um;
héxanes 9:1- >6:4 1 as a

colorless film (160 ny) Zaﬁgcolorless
film(20 ng). Isonmer : H NWMR (CD 400 MHz) d 8.50

( By ékBentially the procedure set forth in Example 9, Step 2, the above product
was prepared from the product of Step 1, Isomer 1 in 61% yield. 'H NMR (CDCl,
400 MHz) 6 7.50 (m, 2H), 7.41 (s, 1H), 7.23 (m, 2H), 7.12 (m, 1H), 7.02 (m, 1H), 6.58
(m, 2H), 6.49 (m, 1H), 5.14 (s, br, 1H), 4.91 (m, 1H), 4.88 (m, 1H), 3.41 (m, 2H), 3.07
(m, 2H), 2.78 (m, 1H), 2.54 (s, 3H), 2.50 (m, 1H), 2.33 (s, 3H), 1.62 (m, 2H), 1.45 (m,
2H), 0.92 (m, 3H), 0.68 (m, 3H). LCMS (Conditions A): tg = 4.63 min, (M+H)" = 524,
Step 3:

A flask charged with the product of Step 2 (41.5 mg, 79.2 umol), AcOH (5 ml)
and PtO, (5 mg) was stirred under 1 atm of H, for 18 h at RT. The reaction mixture
was filtered and the filtrate was concentrated in vacuo. Purification of the residue by
reverse phase HPLC (Conditions D) gave the product as a clear film (24.5 mg, 0.0426
mmol, 54%). LCMS (Conditions A): tg = 4.51 min; tg = 4.85 min (two major isomers),
(M+H)* = 530 (both isomers).
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7.63 (m H, 7.42 (m 2H), 7.35 (s, H, 7.21 (m 2H)),

6.63 (m 2H), 6.48 (m H), 5.38 (s, br, H, 4.97 (m
woDe0s4168%6 (m H), 3.36 (m 2H), 3.03 (m 2H), BCBB6SIM3/025018

1H, 2.51 (m H), 2.26 (s,53H), 1.62 (m 2H), 1.42 (m

2H), 0.92 (m 3H) O 64 %@q@@mé% (Conditions A):

t = 4.32 mn, 2: NMR (CDCI , 400

VHz) d840(m 1H) 761(mF1H) 7.29 (m 2H), 7.15

(m 3H), 6.90 (m 2H), 6.63 1 H, 6.43 (m H,

4.75 (s, 1H), 4.65 (m 1H), 40 (m 2H), 3.10 (m

2H), 3.02 (m 2H), 2.3(3',: 3H),)1. m 2H), 1.42

(m 2H), 0.92 (m . 5 (Conditions

A: t =4.39 mn, "™ HO Boc A

Parr bottle charge th of Step 2, isoner

1 (34.4 ng, 67.5 mol), ) and PtO(SO ng)
_tggab_s shaken under H (50 psi) f h at RT, then
u
)

Ftered and concentrated. Th | tant residue was
§sol ved i n anhydrous CH Cl , to which Et N (19
.101 mmol ) were
d at RT for 2 h,
_ ture was extracted
hCI—F“CI (3x25 m), drie it ered and
Qn'f!Qnt Bat ed. The residue OuUrf | 8dcby chiral HPLC
(Chiral pak (r) AD(tm col umn; /Pr Hexane, 2%30% to
yield Isomer 1 (18 ng, 44% as a’clear filmand |soner
2 TQ ammp|utisw) ofdbedbexe staitimg rhatemial (418 rAgNMRI7EDalol), [prepared

fromf)%énM_%)S %pg tl%a)s(ﬁg)%mu?hﬁgh;nset@;lég? #h%—%—égrgogﬁc’(qﬁid tert-
butyﬁéﬁter ngééar(em addprdin 3@ J( (Drg 2@79m3(ﬂ§99() N§4,3t932) %r8§ar(amm
anal@gxa@ e pr@f:r;dur@ @aixqmp@r% St@e’lk Mﬁfbhydf%Cf"nébr@Q ml) was

addé7d_ m%%z ml@gg?ﬁ%%% @%M] n\'&t%crﬂ’c% o(e‘S(o ) rrr_li) 1.2 mmol).

The reagiongmixtyre wasistirted aHRT for 26 h(and Np| (13793@19( m192mmOl) was

06 - 2 3 1.80:1.4
then%g%%gg :‘_‘Bhezg)agggre ?ﬁ%x@% V\?ag) %g?e((féﬁ Iéfﬂ‘ %ﬁtbmig h_argg@en heated
at reffieford A Jol thtelreacttdn sdﬂatuom adigcthenfad8edmdditidrad sNEL (0.50 ml)
and Swethoxyrrrr?ethyl chIorlde? (0. 1 ml) The reaction mixture was refluxed for 2.5 days,

cooled to RT, then poured into cold water and extracted with CH,Cl, (3X). The
combined organic layers were dried (Na>xSO,), filtered and concentrated. PTLC of the
residue (EtOAc/Hexane 1:1) gave the product (310 mg, 68%) as a clear film. 'H
NMR (CDCl3, 400 MHz) 6 6.78 (m, 2H), 6.50 (m, 1H), 4.63 (m, 2H), 4.32 (m, 2H), 4.14
(m, 2H), 4.02 (m, 2H), 3.65 (m, 1H), 3.62 (s, 3H), 3.19 (m, 1H), 3.05 (m, 1H), 2.04 (m,
1H), 1.80-1.50 (m, 6H), 1.43 (s, 9H), 1.27 (d, J=7.2 Hz, 3H), 0.74 (d, J=7.2 Hz, 3H),
0.41 (d, J=6.8 Hz, 3H). LCMS m/e 569 (M+H)", tr=6.13 min. (condition A).

Step 2:
F F
(0]
oX
O 0O Boc O O Boc
< <
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TFA/CH Cl (2 m) was stirred at RT for .5 h and
concentrated in vacuo. The residue was purified by
W(namemmmqohase HPLC (Conditions D) to give thepqr/osheoi/025018
( my, 89%. HNWR (CD OD, 400 MHz) d 7.51 (s, H), 7.33

( S’By ??ﬁse:ﬁ&l@éﬁ% P\r&?e%{?e %%t ﬁfglh %"ﬁ)ﬁfﬁplégﬁ %ﬂe?%tﬁér&fuct was

syntﬁes’liﬁed frggﬁl(ﬂ)e pradaét ¢insteld) 1 |n296% )(lelt:i6HH NMFO&IDGI:,, Ko MHz) &
m
6.78 it 2k P 111h 46T 184200, 40 (it &7 (TezipPesdondH).
), [ f tyi -

2. 98F2 %'é#P@H;' @O%DPS& fﬁ Jnﬁ%fsgj ghEgﬂbq 45&@@4)«’:\1 261(09 J=6.8
Hz, SM)S lsCMB /@488 dV-HyEt thyB.50-pif. |(@k9ﬂdm<yn8$l um br omi de
Ste( .25 M 92.5 mM, 23.1 mmol ). The reaction m xture was

¢rred at 0 for .5 h then poured gnto cold water. The
m(xt ure was extracted with CH CL3x200 nl) and the

R (Na SCM, filtered

The m xture

pas G ek at ed by chiral @D col um;

|Pr<(}|/ hexanes :9 >3:20) and affordei Isorrer 1l as a
ife solid (179 ng, 6% and | soner92 as a clear film

(We@enﬂ%ﬁé t?%?%ﬁgdu'r%@g%h(&%amgjé éﬁ?h the/ Bé@uct was

synthlesﬁﬁed FormHhe p¢odlact(cmStlelp 2 b 65 (yiald HY H NMER(GBCly 3400 MHz) &

7.373.88 (5 B0 65475 2638 (o TR D (O, 5906wk, 4186 (m,

1H), 745& (§dn1H)*)456(9r9 (rp 4258 (m6118p 40@326’9&@ 8A) (31112?3 3H), 3.02

(m, 11“)245@7 (. F1|)z$1§122)¢1fe & 3M)Smie esmwgn)
Ste (fonditions A): t = 3.89 mn, (MH = 379. Step 2

e S

O Boc O Boc

A Py

To a solution of the product of Step 3 (33.3 mg, 0.0592 mmol) in MeOH (5 mi)
was added 10% Pd/C (20 mg). The solution was stirred under a balloon of H, at RT
for 2 h. The solution was then filtered through celite and concentrated in vacuo to
afford the product (25.3 mg, 100% yield) as a clear film. 'H NMR (CDCls, 400 MHz) &
6.75 (m, 2H), 6.59 (m, 1H), 4.75 (m, 1H), 4.64 (m, 1H), 3.97-3.80 (m, 2H), 3.71 (m,
1H), 3.39 (s, 3H), 3.06 (m, 2H), 2.41 (m, 1H), 1.85-1.50 (m, 6H), 1.44 (s, 9H), 1.25 (d,
J=6.8 Hz, 3H). MS m/e 429 (M+H)".
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By essentially the procedure set forth in Exanple 9,
Step 2, the above product was prepared fromthe
weemdouois7of Step , Isomer 1 in 61%yield. H NMCT/CEX0D4/025018
400 MHz) d 7.50 (m 2H), 7521 (s, 1 H, 7.23 (m 2H),
Steps:12 (m 1 H, 7.02 (m 1H), 6.58 (m 2H), 6.49 (m
—‘Eﬁﬂ), 5.14 (s, br, H, 4.92 (m 1 H, 4g88 (m H), 3.41
2H), 3.07 (m 2H), 2.78 (m H), 4 (s, 3H, 2.50
.'2.33 (s, 3H), 1.62 (m 2HFXL A5 (m 2H). 0.92
, 0. 68 (m 3H). LCMS (Conditionsg :
= 524. Step 3: A ffRask ¢

= 5 WYV ,\), » 6 )
O (% ng) was sti rrecL/uhde athin ofy Hgdor 18 h
at BPhe reaction mixturé was f[iltered_and the
f|| ate was concentrat ed i n vacuo. Pur/r(?| cation of
@?f%l e
the roﬁ}??ygge cl ear PIErﬁnggl}gPé#:é thbczlﬂéd@tv%’
syntw@ed Lr@lxnsthecpjndu¢tuc6r%tep)4 an Erepesatlmh;n 55% yielgs ' NMR

(D& IR 87 88T 10 P B 18R 5 P o B Gl & 2D 635 (m,

2H), Gesﬁgmah HY, 411§2 (@1 J&s g%z, TPy .70 RreRM)ed 62 @TUES@REE11), 4.03

(m, )87 (o 2h), 363 5fs, r%i)h?l%%e%)d Bnb? (mc%lrlb@(% |(@ H) .38 (s,

t
o). YSYL 140y Xy A GRL8% RGN (3, 390 B, Lows

m/e ©T4 EMahi[)H-61R5=4QBGp|n} (¢conditidryB).ous CH CI (20 m) was
Ste Jded /Pr NEt (0.42 m, 2.39 mmol) and net hoxynet hyl
3l ori de (0.09 M, 1.2 mml). The reaction m xture was

st¥d é%@ltﬂbn@f tﬁ@rpr&‘fud‘i A pBl(16 7% g”QB Turkdl) ' R‘IZC‘@@ 2 ml)

t hen added. The reaction mxturewa stirred
was amm@nemom ohwaterrand REAt(B® ni). ridfa eaction ndixture Wast dtisred at

B oy oy S YT MF g
phase&m[CC(mmodlwma MO (0. WJ HESODHYCHICN(dAays H@@GI—QQS%DQS%) to
atforgie eratd R te$ 17 HRGH G10NTE0 et 85 AeatiMed H NS (CDSOD,
o 518 P TRIGEN 5 38, b AN, .2
(m, 1d:1)98186f0nh,rﬂH)|—|3 68 (m, 1H), 3.42 (m, 2H), 3.31 (m, 2H), 3.11 (m, 2H) 2.80
(m, 1H), 2.37 (s, 3H), 2.02 (m, 1H), 1.90-1.40 (m, 9H), 1.28 (d, J = 6.8 Hz, 3H), 0.95
(t, J=7.6 Hz, 3H), 0.66 (t, J=7.6 Hz, 3H). LCMS m/e 530 (M+H)", tg=4.39 min.
(condition A).

Example 11
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NVR (CDCl , 400 MHz) d 6.78 (m 2H), 6.50 (m 1H),

4.63 (m 2H), 4.32 (m 2H), 4.14 (m 2H), 4.02 (m
wWQ@k)os08866 (m H), 3.62 (s, 3H), 3.19 (m 1H),PrEr/052004925018
H, 2.04 (m H, 1.80-1.505m 6H), 1.43 (s, 9H), 1.27

Step(f J=7.2 Hz, 3H), 0.74 (d, J=7.2 Hz, 3H), 0.41 (d,
—%—68 Hz, 3H). LCMB nfe 56¢ (M+H) , t =6.13 nin.

ondi ti on A). Step 20 HO(By essentially the

bcedure set forth in Ie 5gptep 2, the product

mas, synt hesi zed fromthe ¥ Qf Step 1 in 96%

yield., HNVR (CDC , 400 MHz) df{6.y8 (m 2H), 6.55 (m
B BL (m 2H), 440 (EnNDSSWO (m 2H), 3.33 (s,

3H), 2.98-2.78 (m 3H), 2.01 Gn br., H, 1.81-1.58

( ml\ soldtionlof 4L, N-ﬁ;m@ﬂi)ylarfhmb@tl"(a]hol 02608n|l,—|26.231h‘|)no|)_ﬁ\£1hydrous

hexalgo(50aN (Asadied a1 SCM SirtiSQaGenel nBk i3 SR Rexane, 21.0

ml, 523 fith6l) vasiiedisloiviie Rft@dtetadtitfors XRé P@édtibﬁdnthﬂ@was
the product of Step 2 in 43%yield. H NVR (CDCl

warmgg ;o 8 °¢ 3 stinged (qﬁo 8y, The gagaqnﬁp rgupq’uregvaﬁgth@mcqued to -78 °C,

and 3 FprpBiriipt (500 A pithol) o dnicluphordpy 1Ry s aadea

slowlH) Thearegretipmmirdure vassst(rrgd &l)-781°C3Br 1.20, then d Bejutiovdf

s 0D 58 3158 P B8

Aftelatiéea:ﬂd]ﬁb% (307 fée(cifiﬁg_l_m@h?s ale;mahdszﬁtarm Mo \8C ahd rstirdd @ @erC for an
. n or e so fion

addifordl G20 IesagRIeR MKGre HRSBAE BRvTeA IS PRI GnigHtracted

with @‘Hﬂ%&nem% edHbinéd or gaﬁ@layé%)%)’é 8tiéd o@ér ﬁa&é@?r The

concgn)rateﬂ Esique wag punﬂm by @rmpatqgrmhygow g ma QEHI)(Et q/jﬂexane,
O, [¢) |_|)1

0%-4 15 é"ﬂ. %'g %’%hgglé’?“ " 35y ?Qm(lg)ﬂ)"‘%%' (2424%: ﬁ%’ig; gHiyMR (CDCL,

400 RHz) SNE3 (e, 429.8(MiHH), S 47505 Pac11H), 6.87 (d, J =1.6 Hz, 1H), 6.55

(m, 1H), 6.35 (m, 2H), 5.15 (s, br, 1H), 4.51 (s, br, 1H), 3.95 (d, J =14.0 Hz, 2H), 3.68

(d, J =14 Hz, 1H), 3.14 (m, 1H), 2.93 (m, 1H), 2.45 (m, 1H). MS (M+H)* = 479

(M+H)*.
Step 2:
F
; Ci
I AN
Bn,N N”
OH

To a pressure tube was added the product of Step 1 (222 mg, 0.463 mmol)
and 0.50 M BnZnCI/THF (4.60 ml, 2.32 mmol). The reaction mixture was then purged
with argon for ~ 2 min, then Pd(PPh3), (107 mg, 0.0926 mmol) was added. The
reaction mixture was stirred at 110 °C for 3 h, then allowed to cool to RT. The
reaction mixture was poured into saturated NH,Cl and extracted with CH.Cl, (3x).

The combined organic layers were dried over Na;SQ,4. The concentrated residue was
separated by PTLC (EtOAc/Hexane, 1:2) to give the product (176 mg, 71%) as a light
yellow film. MS (M+H)* = 535.
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Boc < By essentially the procedure of Exanple 7, Step
2, the product was synthesized fromthe product of
web@p/otbsand Preparationi in 55%vyield H NVR (EDQUS2004/025018
400 MHz) d 7.82 (m 1 H), %63 (s, 1H, 7.51 (s, 1 H),
24 (s, 1H), 6.75 (m 2H), 6.57 (m H), 4.82 (d,
—p—ﬁ—“68l—|z H) 4.72 (m H, 4.62 (d, J=6.8 Hz, H), 4.03
387 (m 2H),347(§ 3H), 345 (m 2H),

£ 1,38%(d, J=6.8 Hz, & 0.98 (M>3H), 0.70 (m

. LN me 674 (MHH) +, . Nn. (condition B).
Step 6] Jo a solution of the prod tt_Jof Step 5 (16.0
3. W mmol) in CHC ( .2MN) wa” added one drop of
vvat ePHand TFA (0.8 nl). The reac®Hon i xture was

t
1M Bl Ok 178 0 e o AN () o

ethaa@h (érmL) wasstirred,uadsod) ataroidn tor 24 mebB) ther bwﬁdttbrough
oot TE6 oty SRRl s 8 ks b WPLO Kinaiions

to pravige the forf)ate Baftdf(tke pmguct(sc}BI g, 32%) as& @ear ﬁlmz.l NMR
o8 iafflobio 38, oAb, 453451 By, 7 Mg ? D0 . v,
7. 15§m021 rgns 71#)11 1%063874%(2% 993 gm2$H§ 7y o#J (m @I—§ i"?ig (m, 2H).

MS(M@+H@5@30 (MHH) , t =4.39 mn (condltlon A)
teE,g(_an'pIeF(]—lStep: FI1 Bn NBn OH

(O
—C
I ~
OH ~
The product of Step 3 (15.1 mg, 42.6 umol), Preparation 1 (12.0 mg, 46.8
pmol), EDCI (16.0 mg, 85.2 umol) and HOBt (9.0 mg, 63.9 umol) were dissolved in

anhydrous DMF (1.0 ml), and EtsN (60 pl, 426 umol) was added. After stirring for 22
h at RT, the reaction was poured into water. The aqueous layer was extracted with

H,N

CHClI, (3x). The combined organic layers were dried over Na,SQ4. The
concentrated residue was purified by PTLC (1:20 CH3OH/CH.Cl,) to give the product
(14.6 mg, 57%). 'H NMR (CDCls, 400 MHz) § 8.40 (d, J =4.4 Hz, 1H), 7.50 (s, 1H),
7.41 (s, 1H), 7.32-7.18 (m, 4H), 7.14 (s, 1H), 7.11 (m, 2H), 7.02 (m, 1H), 6.92 (d, J
=8.8 Hz, 1H), 6.56-6.45 (m, 3H), 5.02 (d, J =5.2 Hz, 1H), 4.91 (m, 1H), 4.66 (m, 1H),
3.90 (s, 2H), 3.41 (m, br., 2H), 3.08 (m, br., 2H), 2.77 (m, 1H), 2.47 (m, 1H), 2.36 (s,
3H), 1.65 (m, br., 2H), 1.46 (m, br., 2H), 0.94 (m, br., 3H), 0.69 (m, br., 3H). MS
(M+H)* = 600.
Step 5:

To the product of Step 4 (10.0 mg, 16.7 umol), THF (2.7 ml) and acetic acid
(0.3 ml) was added PtO, (20 mg). The suspension was stirred under 1 atm H, for 4
h, then filtered through celite. The concentrated residue was purified by PTLC (7M
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A solution of N, N-dinethylam noethanol (2.60 m, 26.2
mmol ) i n anhydrous hexane (50 m) was cooled to -5 C

WOWGR0sd8Ta ri ng, to which nBuLi (2.5 M hexane, BCT/0S2004/025018
52.3 mmol ) was added sl ow 0 After the addi tion, the

T 16, U5 BB R AR ARG Syt s

formété@él@(@@yﬁg Obﬂ%) (&4 QfvB. (C%féob mmi MHZP 5385 ¢ OtHS), 7.28 (m, 2H),

hexane (10 was added sl ovvla/ The reaction m xture
7.21v@s 2H)i 7r1é‘d(r@,t3H)7§ & {ror 2HE 670 (medH), 4dBUM,diiH)oB.86 (m, 1H),

R g O ST S L L

2. 5or(aac1tH)pa 38, 8H), omved (Upranmu dH), €.8R¢.62t (i, r4H), 4154122 (m,

) &o%ff B 16 Heo B OBB A o4 . WaMSHConalEs AR 4.74
min, redggy.gani ¢ | ayers vvere "dried over Na SO . The

concgntrat ed residue was purified by chromatography
over silica gel (EtQAc/Hexane, 0%-25% to afford the

PRI B the BBl & B 13, e fefimobilbjequere

prepared.H), 6.87 (d, J = .6 Hz, 1H), 6.55(m 1H) 6. 35

(m 15 _(c hy 10 4 BE1 (c hr 2.0 (d

= 7 T rr T Iy I ‘-"a
j :EXéj’an oH) . 3.68 PUUCHrE, t 1) z tm‘? 1
2.93 (m 1H) 2 45 (m 1H) _MS (MtH) :47Cpmﬁl ns
Step 2: FI[Bn N Bn N HJH To W@%Mﬁé)
added pfr oduct of Step n 1483 1Rl dinpnd
0. 50 n#%ﬁzm/m: (% 6 . .4@% reg%:t on

m Xt ure was| t hen ~ 2 mn, then

Pd({PPh (107 ny 1\@9 N) S | The reaction
m Xt ure was t|r d a Cfd?“Sh then all owed to
cool to RT.[ The reacti on m xture was pqured into
satjurated NH Cl and extracted vvltﬁ CH dImfega2

conpi ned. orjgani c | ayers ethhyover| Na SO . The
ig ¥ y P *7'| (ta=5.40 min)

centBat €d resi due wa

TN N N
Q*(;*H -
F Q , | me 636 (M+H)*
O
11C ) (ta=4.80 min)
O (o}
TN N
\))KQ/KN on H
L [ m/e 636 (MH)'
11D [ Y | (ta=4.11 min)
)
(o] (o]

e
<




separated by PTLC (Et OAc/ Hexane, :2) to give the

product (176 ngy, 71% as a light yellow film N5 ( MtH)
wWo2361d87dH OH The product of Step 2 (176 ng, O0pBB0S2004/025018

nmol ), 20% Pd(OH) /C (50 ng) and ethanol (5 m ) was

stifred undgr I atmof H fpor 24 U R /8686 (MFpFed
t hrpugh cel}te. The conc si dup was pljr I'ed
by fevktse phase HPLC ¢ itiohsdd tol {ket.DBaninhe

forpmte salt of the ®rod
ilm H NWR (CD~ep

Y nmg, 3R% as a clear
f 7 (d, § =5.2 Hz, H),
7.4p (s, H} 7.36.6m H7080' (m 3H)| 7.15 (m H),
6.76 (m H)| 6.87 (m 2H), 4.93 (m 1H, 4.01 (m

3H)[T2779 ¢ ZH. VB (WH) F= 355. Step ﬁr7e'5'5§'§ e
p tio
(

roduct of [Step 3 (15.1 Dl ), | Prepar 1
121 0 hf; 46.8 mmol ), EBRE : 85| @r=rB5 miahd
(9.0 ng, 63.9 Mmwl) re pl ved| i n anhydr ous

.0 m), anmd By W ~43@ mmol|) was added.
Af t ng foxr_22 RT,od e reaction was poured
i nt The aqueous |l ayer was extra10t ed with CH Q

lavaore vweora ldet Ad Avayr Tha
raycrS welrT U Ea)

e
'I}Sqéb"asaf mihp -

To the
THF (2.7 m)

Step 1:
F E J
F Cl E 0O
B [
Bn,N N Bn,N N”
OH OH

To a solution of the product of Example 11, Step 1 (1.11 g, 2.32 mmol) in
absolute ethanol (50 ml), sodium ethoxide (473 mg, 6.95 mmol) was added. The
reaction mixture was heated to reflux for 3 h, then additional EtONa (315 mg, 4.63
mmol) was added. The mixture was refluxed for 19 h, then transferred to a glass
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(0.3 M) was added PtO (20 ng). The suspension was

stirred under 1 atmH for 4 h then filtered through
weealosnes76The concentrated residue was purifi edpdyUuS2DL4D25018

(7MZCH OHICH Cl = :10) andézhen HPLC (Conditions C) to

prosiie (LD 2t SUGBORALE QNG (475 1, Bigb mMiGlBWaRAdsRyl, “Fharixture
was(t'@at@d'%t ‘72@30@311 2§H)an06th%i|=| 1(50 @f&n HE 7/91&% Wtu}[fhé% cooled

toR Q&/a(srpowegi to gawa(em NH;CI chext(mtedwthzca rtBx)H) The

comgg%% 5@@%@%{%%(/&%54[%9 (g\? (I\#Shﬂ %t@lg%ﬁ%mje&;g%due was

sepé‘rlatedBtbi) PTQC6(Et0Ac hbxaﬁeﬁﬂﬂz) o affprd tt@ﬁo@ﬁond) 5 9066999) 'H NMR

analo o the procedure

B
(CDGfs EQ%MJﬁ@ 8 B{ase(df dlﬂ%@\rﬁg@ia?rﬂpgs e1B|"'é- pedm, 1H), 6.58

. TIP3 B0 (LSRRI, B L ST Wi g s 21

3. 90((MH)H)1:Bcza(¢m “MHB®.60 (J, S b1.634z, OHHHB. 1m(|m (tH)=4>_ a2 (mp)H), 2.35

m, ﬂih%%ﬁ%ﬁnﬂiﬁ&#&ﬁémﬂy%m n) me 558 (M-H)

Step 2:
F ] - |
F o o
Q F
| | =
Bn,;N N H,N N/
OH OH

The product of Step 1 (161 mg, 0.330 mmol), 20% Pd(OH)./C (161 mg), and
acetic acid (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
NHs/MeOH:CH,Cl,, 1:10) to give the product (73.2 mg, 72%). 'H NMR (CDCls, 400
MHz) 6 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), 4.66 (d, 1H), 4.05 (q, J =6.8 Hz, 2H), 3.38 (m, 1H), 2.63 (m, 1H), 2.38
(m, 1H), 1.40 (t, J =7.2 Hz, 3H). MS m/e 309 (M+H)".

Step 3:
F F J
F Ny i 0
0 0] X

y | NN N
The product was obtained from the product of Step 2 in analogy to the

procedure of Example 11, Step 4, in 63% vield as a clear fim. 'H NMR (CDCls, 400
MHz) 6 8.30 (d, J =5.6 Hz, 1H), 7.51 (s, 1H), 7.41 (s, 1H), 7.23 (s, 1H), 6.91 (m, 1H),
6.77 (s, 1H), 6.70 (m, 1H), 6.58 (m, 2H), 6.50 (m, 1H), 5.09 (d, 1H), 4.90 (m, 1H),
4.69 (m, 1H), 4.01 (q, 1H), 3.41 (m, br, 2H), 3.08 (m, br, 2H), 2.79 (m, 1H), 2.55 (m,
1H), 2.36 (s, 3H), 1.65 (m, br, 2H), 1.50 (m, br., 2H), 1.39 (t, J =7.2 Hz, 3H), 0.95 (m,
br, 3H), 0.70 (m, br., 3H). MS m/e 554 (M+H)".
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11G (t =4.23 min) OHne 626 (MH) 11H (t =5.54 min)
OH Exanple F NHBn NNBn NOHOH To a solution of
wo b@spiedact of Exanple , Step 1 (1. g 2.32 medd/us1004/025018
absol ute ethanol (50 m ), sedi um ethoxide (473 ny,
St 6,95 nmmol ) was added. The reaction m xture was heated
__e_g[_% reflux for 3 h, then additional EtONa (315 ny, 4.63

Pmoaddsebp 3he4.13 nsh L0 ©288MmRA), wmagl (f®ind) antjfwetnc acid
transterred to a g_gassgressure tube and addit] ona

(2 mpwagstirredungder ba f £ hudRenfillered threuah celiteeThiis
coné%ﬁ%ﬁ%ﬁe@?adé.%gvgéﬁggstgrd?%@fﬂg F"l'“L‘Eq (NIIlgggl-%d?-l cflLER! 1”53 and

oured to saturate
thenMiPILC 4G anditiona &)dd afford the—pmldu(:tsa§ therfrrmadeisaldd.5 mg, 29%). 'H

nrg BB, 408 B B %e Getruchn At Py 28 fie 11, 6.75 (0. v 8.0 Hz,

2H), @Eﬁ}fﬁﬁ ﬁ]ﬁ,?f,g@%@ 4)43t989f(§wpr1¢1§t sto?:e @@L{ﬁi 1(dh)7§ 10} }_f)t J =7.6 Hz,
2H), B.ap(m, 1), (2178 1o H) 62.62 (M 1H)) 2.35. (583tlm2 19|)(m gH11.70-1.35

6,2
. AR 13137 2.2 e, FA, D98 (. yign2 Bz drpro.ehid. v 3028 HE o).
LCMS (Slohditidris, ARIH-3.58 min e 568(M-+H)52 (m 1H, 2.35(m
1H), 1.35 (t, J =6.8, 3H). M5 me 489 (MiH) . Step 2
F Bh NH N The product of Step 1 (161 ng, 0.330 nmol),
2098iRg th&Thpplodritid stiiting Aerial and essentially the same procedure set

forth in Example 12, the following examples were prepared.

Example Structure LCMS
(Conditions A)
F J/ m/e 574 (M+H)"
12A E o (tr=3.59 min)
o] o]
N
e f m/e 588 (M+H)*
12B (ta=8.71 min)
E o)
o] o]
N N
. J\Q)LH OH H
F Y m/e 586 (M+H)*
12C E 0 (tr=3.66 min)
o] 0
TN N N
\/I J\QKH ou H
F J\ m/e 574 (M+H)*
12D F o (tr=3.83 min)
‘ 0 0
N N
. J\Q)LH OH N




acetic acid (0.1 m) in MeOH (10 M) was stirred under
1 atmHTfor 3 h at RT then filtered through celite.
wdbmsooiseent rat ed resi due was separated by PTLECT/Uktoblb25018

ZI\/E()—MCH CI , +10) to giveot#he product (73 2 g, 72%

H NVR 200 WHz) o B30 (d;— 3 —=5-6Hz;

(d, J=2.8 Hz| 1H), 6.6 6.63 (m Wésg%ngH)
(m H), #2B6 (d, H, 4 w:\@ Hz, 2H) | (t8=8815(min)
H, 2263 (m H, 2.88 ( MO~(t, J =7.2 Hz, 3H).
MS mle 309 ( M)~y " N OH The product was

obt aijned from theJpr ct”ofogs”ep 2 in analogy to the
proceldure of [Exanple ,| Step 4 in 63%yi eld as a clear
filmp—H-NVR , =5+-6—Hze—H)- -
7.51 (s, H, [7.41 (s, H.{7.23 (§, H, 6.91 m/ep9g. W+H)
(s, UH), 1870 (m 1H) (Me 2H), 6. 50 (m(ta,kb:mm.n)
5.09 |(d, 1H) ¥4.90 (gn 1 (m H, 4.0L (q, H,
3.41 (m br, RPH~ H, 2.79 (m|H, 2.55
(m H), 2.36 (s._3H Rbr, 2H), 1.50/(m br.,
2H), [1.39 (t,|J =7.2 3H), 0.95 (m br, 3H, 0.70

(m r——3H) 1 MS e RRA (MeH)  Step 4: Thp br oduct of -
Step |3 (14.3 |y, 0.0258 mpol ), (14 ng) ahgvasesi(+H)
acid|(2 was stirred 1 tmH for 2 1 ;
filteredff‘: rough celit centrated respaﬁlhéﬁ\?/ans“n)
separlated by |PTLC (oM NI—bZ Cl 1:10) and then
HPLC {( Condi t i ¥ product as|the

forndte salt (4 ngy /a-l NMR (CD OD, 400 MHz) d
7.56 (s, H, 7. (s, ]) 7.28 (s, H, 6.75 (d} J =8.0

Hz, 2Hy—6—+ ’m 1H) 4-23 (m—AH 3-89 (g 1H) -
3.60-[3. 20 (m 1OH), 3.10 (t, = qggﬁ oH), 3| BYeBAp (M+H)
. 2T B 292 (BUIH, 3N (s, 3 | A 10elhin)
H, 1.70-1.35 (M 7H)F J =7.2 Hz, 3H), 0.95

(t, J =7.2 Hz, 3H),; 0.66 =0.72 Hz, 3H)| LCMS
(Conditions A L= m ke 560 (M+H) Usipg the
apprdpriate git ar\tj‘ng Bnd essentiallly the sane
procegdure set

By essentially the same procedure set forth in Example 12, except that

Preparation 1 was replaced by Preparation 3 in Step 3, the following examples were

prepared.
Example | Structure LCMS
(Conditions A)
m/e 604 (M+H)*
121 (tr=2.89 min)
m/e 604 (M+H)*
124 (tr=2.83 min)




forth in Exanple 12, the follow ng exanples were

prepared. Exanple Structure LCMS (Conditions A) nfe
wo20bs0M8tH) 12A (t =3.59 min) me 588 (MtH) 12Br(1/usBo#d25018

mn) HOH me 586 (MtH) 126 (t =3.66 nmin) nle 574

(MrH) 12D (t =3.83 mn)née 62? H 12E (t =4.45 mn)

- me 590 (MHH)' 12F ( me 603 (MtH) 12G

(t =3.07 mn) nle 645 (I\/H—|) 12H (t =2.8@Hmi n) OH By

essentially the sane procedureFset for i n Exanpl e

12, except that Preparation s repljaced by

Preparation 3 in Step 3, t | om @g exanpl es were

prepar ed. Exarrple\Struatureb itions A) me

604 ( M+H)

g
I=
o
I
I=

Step 1:
OH
F F
E Cl E O
B P
Bn,N N Bn,N N”
OH OH

Crushed, vacuum dried KOH (582 mg, 10.4 mmol) in anhydrous DMSO (10 ml)
was heated to 65 °C and stirred for 0.5 h, then 1,3-propanediol (0.75 ml, 10.4 mmol)
and the product of Example 11, Step 1 (624 mg, 1.30 mmol) were added. The
reaction mixture was stirred at 65 °C for 2 h, then allowed to cool to RT. The mixture
was poured into cold water and extracted with CH>Cl,. The combined organic layers
were dried over Na;SO4. The concentrated residue was purified by chromatography
over silica gel (EtOAc/Hexane, 0%—50%) to give the product (70 mg, 10%) as a clear
film. 'H NMR (CDCls, 400 MHz) & 8.21 (d, J =6.0 Hz, 1H), 7.30-7.00 (m, 10H), 6.61
(m, 1H), 6.55 (m, 1H), 6.31 (m, 2H), 6.23 (s, 1H), 5.15 (s, 1H), 4.03 (d, J =14 Hz, 2H),
3.97 (m, 1H), 3.85 (m, 1H), 3.81 (m, 2H), 3.67 (d, J =14 Hz, 2H), 3.10 (m, 1H), 2.92
(m, 1H), 2.35 (m, 1H), 1.97 (m, 2H). MS m/e 519 (M+H)".

Step 2

The title compound was obtained from the product of Step 1 in analogy to the
procedure of Example 12, Steps 2-4, substituting Preparation 1 for Preparation 3 in
Step 3. 'H NMR (CDsOD, 400 MHz) 80 7.57 (s, 1H), 7.51 (s, 1H), 7.45 (s, 1H), 6.87
(m, 2H), 6.75 (m, 1H), 4.35 (m, 1H), 4.28 (m, 1H), 3.95 (m, 1H), 3.70-3.20 (m, 13H),
3.08 (m, 2H), 2.82 (m, 1H), 2.58 (m, 1H), 2.64 (s, 3H), 2.20-1.40 (m, 10H). LCMS
(Conditions A) tg=2.72 min; m/e 604 (M+H)*
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121 (t =2.89 min) F me 604 (MH) 12J (t =2.83
m n) Exanpl e 12K OBn N OH OH Crushed, vacuum dri ed KOH
w@ 3®2/0m376 10. 4 Mol ) i n anhydrous DVMSO (10 m ) PEEES2004/025018
heated to 65 and stirred foé6 0.5 h, then
, 3-propanedi ol (0.75 m, 10. 4I m@*) and the product of
Exanple , Step 1 (624 ) were added. The
reaction mxture was stirred af 65 for Hh, then
allowed to cool to RT. The ure was pouredlnto
cold water and extracted | 2. 0The conbi ned
organic | ayers wsre drioe The concentrat ed
resi due was puri f9ed b y] over silica gel
( Et OAc/ Hexane, 0% oduct (70 ng,
10% asaclearfil N\ 00 MHz) 8.21 (d,
J—60Hz ,730700(m10|—|) 661(m1|—|) 6. 55

4 Igelme chi)%@v&%_Breg%%& Fééoriji_lii@ to tﬂg?g&édtiré;—gf %xaéqple 12K:

LCMS{Catditiors A)Y /e 590 (MuH)kiz 1r=2t§6 nmn. 10 (m 1H) 2.92

(m 1H), 2.35 (m 1H), .97 (m . MSnme 5 (MH)
Step 2 The title compound&X | ai ned fromthe
product of Step 1 in anal ogyFto t procedure of
Exanpl e 12, Steps 2-4, sub tu reparation 1 for
Preparation 3 in Step 3. %) NOD, 400 MHz) dD

, 6.87 (m 2H),
1H), 3.95 (m
N(mr 2, 2.82 (m H),
2.58 (m H), 2.6 : : 2008 0 (m 10H). LCMB
(Conditions A t =2.72 n, me 604 ($4egH The title
cprmpound was prepared accordipg to the procedure of
Exanpl e 12K: LCVS (Conditiong/ A) %SQO(MFHH t

. 86 npp. Exanpl e

7.57 (s, H), 7.51 (s,oH),
6.75 (m 1H), 4.35 (M 1
1H), 3.70-3.20 (

OH OH
The product of Example 11, Step 1 (385 mg, 0.804 mmol), K-CO3 (333 mg,

2.41 mmol), pyrrolidin-2-one (137 mg, 1.61 mmol), Cul (15 mg, 0.0804 mmol) and
trans-N,N'-dimethyl-cyclohexane-1,2-diamine (22 mg, 0.161 mmol) in anhydrous 1,4-
dioxane (1.0 ml) was heated to 130 °C i.n a sealed tube. After 37 h, the reaction
mixture was allowed to cool, poured into cold water and extracted with CH,Cl, (3x).
The combined organic layers were dried over Na,SO,. The concentrated residue was
purified by PTLC (EtOAc:hexane, 1:1) to afford the product (45 mg, 11%) as a light
brown film. 'H NMR (CDCls, 400 MHz) 6 8.35 (d, J =6.0 Hz, 1H), 7.69 (m, 1H), 7.25-
7.08 (m, 10H), 6.87 (s, 1H), 6.53 (m, 1H), 6.30 (d, J =6.8 Hz, 2H), 5.22 (m, 1H), 4.95
(m, 1H), 4.03 (d, J =14 Hz, 2H), 3.66 (d, J =14.4 Hz, 2H), 3.61 (m, 1H), 3.50 (m, 1H),
3.10 (m, 1H), 2.91 (m, 1H), 2.61 (t, J =8.0 Hz, 2H), 2.31 (m, 1H), 2.15 (m, 2H). MS
m/e 528 (M+H)*.
Step 2

The product was obtained from the product of Step 1 in analogy to the
procedure of Example 12, Steps 2-4. 'H NMR (CD30OD, 400 MHz) § 7.50 (s, 1H),



F Step : Bn N OH OH The product of Exanple Step 1 (385
ng, 0.804 mmol), K CO (333 ng, 2.41 nmmol),
WE@R00s0148dé n- 2- one (137 ny, 1 61 mol ), Cul (15P@mMUS2004/025018
0. 0804 nmol) and
732f(§a*i1ﬁ)PM$(§J fﬁ}'@yéz Cbﬂ?%@@gmlﬂ?—gdh?@(g? @%23% (m, 1H),

i n ‘anhyd
3.62Hgatid), 8(6013@0@1'1 rth) a4l 6, 2dh2.62(med H3,72.87 (sh&H) 2.31 (m,

e, m a I
2H), LT Bl ot RTrhatrd e . 39, ot oyl B 68 8k,
LCMS (Conditidresy A) §:=8c28 ;i e 59@(MNB)SCv The concentr at ed

residue was purified by PTLC (IEt QAc: hexane, 1:1) to
afford the product (45 mXaMRlede 5 |ight brown film
H NVR ( CDCI ,4OOI\/Hz)835(d J =6.0 Hz, H), 7.69
(m H), 7.25- 7.08 (m 10H), 87 ’(gd—l) 6.53 (m H),
6.30(d,J-68Hz 2H) , g, 295 (m H,
4.03 (d, =14 Hz, , $ 6 Hz, 2H), 3.61

( :
(m H, 3.50(m H) . 3.10(m : (m H, 2.61
(t, J =8.0 Hz, 2%0,@)17\@?%{ "I§°(m 2H). MB e
528 (M+H) . Step 2 e p ct'wa@HoBt ai ned from t he

product of Step 1 in analagy to the procedure of
StepFkanpl e 12, Steps 2-4. H NVR (CD OD, 400 MHz) d 7.50
(ﬁ 1H), 7.32 (s, H, 7.25 (s,gH), 6.82 (m 2H), 6.66
H, 428 (m H, 3.90 (m(H, 3.62 (m H),
03@p(m8H) 2.71 (m p)
A, 2.81 (m 2H), 1.99 (F2 1.1.85 (m 1H),
133 (m 7H), 0.95 (m 3H), (m 3H. LCVB

EOdH B N' YBn OH
To a Parr pressure vessel was added the product of Example 11, Step 1 (711
mg, 1.48 mmol), EtsN (0.25 ml, 1.86 mmol), PPhs (97 mg, 0.37 mmol) and MeOH (15
ml). The mixture was purged with N, for ~ 5 min, then PdCl,(PPhz), (52 mg, 0.074
mmol) was added. The vessel was charged with carbon monoxide at 60 psi and the

reaction mixture was stirred at 150 °C for 17 h. The mixture was allowed to cool and
poured into water and the aqueous layer was extracted with CH,Cl» (3x). The
combined organic layers were dried over Nap;SO,4. The concentrated residue was
purified by chromatography over silica gel (EtOAc/Hexane, 0%-30%) to afford the
product MS m/e 503 (M+H)".

Step 2:

The title compound was obtained from the product of Step 1 in analogy to the
procedure of Example 12, Steps 2-4, substituting Preparation 1 for Preparation 3 in
Step 3. LCMS (Conditions A) tg=2.79 min; m/e 588 (M+H)".

Example 15
F

Iz

N
\) H O
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OH OH To a Parr pressure vessel was added the product
of Exanple , Step 1 (71 ng, .48 mmol), Et N (0.25 m,
WO 8@scomasig , PPh (97 ng, 0.37 mmol) and MeOH ( »d)/US2D0£025018
m xture was purged with N 6%r ~ 5 mn, then PdCl (PPh
),.(52 ng, 0.074 mvl) was added. The vessel was
melharged wi th carbgn nonoxide at 60 psi and the
freaction mxturedas stirred at 150 C for h. The
¥ed to cool and poured into water and
e aqueous | ay€K was Xt acted with CH C (3x). The
i ned organic Iayrs were dried over Na S . The
r at ed gogis due wWas purified by chromatography
overgsilica gel (Et@gMc/ Hexane, 0% 30% to afford the

pr'bmia@old@n%f@-ﬁﬁﬁné%h‘l)ethylﬂympné1(1 Bhge 1t mmheolciongrdyaidous

tolueRdsB i caaied 1 7B G whe 2088l stiutt (BB Mnaades S, o mmo.
The F@&lﬁ@h@ﬁl&ﬁﬁeldvefsoétlr%cﬁﬂﬁwq@fbr%o hiret Pﬁéﬁ’araﬁm (1.0 9, 3 5 mmol)

Conditions A t =2.79 mn; me 588
in an V@E‘I’H%SP&@”G 2[10866 MrQS G&Q‘I}\ﬁbﬁs‘l" &-aT Glflﬁ_b@@&ﬁ" '@S‘FX%)TG was stirred

o 78 BESOTHIPA AT 95, (T Gl TR S

NH4QF dguesus, scﬁutﬁbnﬁextrac'@dmmﬂh FtOAhedried MBS0 shifilteredangs

78,C f mn. t 9 -0 3.5 .

concRhlsale®f’ e reinde, 86 stirisdeq 10 SAFS Bl E%naaindormng. (5:05
EtOAdIEH:EhY to afford thieyreduatsasainikiae af diaétereofsoimets (0157g, 38%).

and at RT for 1 h. The reaction was quenched wth
StepPgit urated NH C aqueous sol ution, ex[:ract ed with
Et OAc, dried (MJSO ), filtered and_cbncentrated. The
r i due was subjected to silic
omat ogr aphy (5:95

OH

A flask was charged with product from Step 1 (0.5 g), TFA (6 ml) and CH.Cl,
(25 ml). The reaction mixture was stirred at RT for 2 h then concentrated in vacuo.
The residue was dissolved in a solution [5:95 (2M NH; in MeOH)/CH,Cl,], washed
with saturated NaHCO3; solution, dried (MgSOQ,), filtered and concentrated. The
residue was subjected to flash chromatography [5:95 (2M NH3 in MeOH)/CH,Cl;] to
isolate the slower moving diastereoisomer as the intermediate product (100 mg,
0.265 mmol).

The intermediate product from above was treated with Preparation 1 (105 mg,
0.398 mmol), anhydrous DMF (10 ml) and EDC (101 mg, 0.530 mmol). The reaction
mixture was stirred at RT for 4 h, then concentrated. The residue was dissolved in
EtOAc, washed with water and brine, dried (MgSO,), filtered and concentrated. The
residue was subjected to silica gel flash chromatography (50:50 EtOAc/Hexane) to
give the product (125 mg, 91%).
Step 3:

A flask charged with the product of Step 2 (125 mg), AcOH (10 ml) and PtO,
(35 mg) was stirred under H; (1 atmosphere) for 1.5 h, then filtered and concentrated.
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EtOAc/CH Cl ) to afford the product as a m xture of
di astereoisoners (0.5 g, 38%. Step 2: BocHN CH A

wo baskiasas charged with product from Step 1 (OpS&I/g$2004/025018
TFA ( M) and CH C (25 m ¥»9 The reaction m xture was

The ?ééié%&@ba@ts r&t8H oh ﬁTLB‘T@O@U‘@?\WNFEtié%%@PWI%] EB Qive the

resi due was dissolved 1na solutionT
desingdqmpdast &3 ajwhitensglided Swngh Ea@ME (T enditionsCsd) &l 3u7itanin; m/e 530
(M+ +Jed (MSO ), filtered and concentrated. The residue
5 subjected to flash chromatography [5:95 (2M NH i n
MeOH)/CH CI ] to isol at e Bxamgié q6er novi ng
di ast ereoi soner as the interrgadi ate product (100 ng,
0.265 mml ). The internedi ate product from above was
treated with Preparati o ‘
anhydrous DMF (10 m) and EX
The reaction m xturéwas sQir
concentrated. Jpe~fesigue dissetved in Et OAc,
washed with water &nd Hi§H(MSO ), filtered
and concentrated™>~The r
Ste | flash chromatography (50:50 Et QAc/ Hexane) to give
ie product (125 ng, 91% . Step 3. A flask charged
t he product ep 2 (125 ng), AcCOH (10 m) and
B (35 ny) vva% pFred under H (1 atnosphere) for .5
“ i, then filter#d d concentrated. The resi due was
s eh anistueel ob B-IRTIO-5-n0e thglpy AninkH 10rg, B8N al);i Nebrdgmosuccinimide

(15 37 s PR AP aFon o % A 100
was hzawl & 55 @iundst Riadiatibn GO0 Mansp)ifad 6. The mixture was cooled
2- brono-5- net hyl ridinerglo g 58 mml%, .
down g B Oﬁlggt@gd/ylﬁ%/ Q%ng (200 ml), washed with saturated NaHCOs solution,

dried (MgSO.,), filtered and concentrated. The residue was subjected to silica gel

flash chromatography (5—7% EtOAc/hexanes) to afford the product (6.75 g, 46%).

Step 2:
ijA/@
Br” N

N Br
»
Br N

To a solution of the product from Step 1 (3.5 g, 14 mmol) in anhydrous THF
(60 ml) at 0 °C was added benzylmagnesium chloride (2.0 M/THF, 10.6 ml, 21 mmol).
The reaction mixture was stirred at 0 °C for 30 min and at RT for 2 h. The reaction

was quenched with saturated NH,Cl aqueous solution, extracted with EtOAc, dried
(MgSOy,), filtered and concentrated. The residue was subjected to silica gel flash
chromatography (5:95 EtOAc/hexanes) to afford the product (2.4 g, 66%).

Step 3:
F

F
i J
F _— ~
H I
BocHN BocHN
O

N/
OH
By essentially the same procedure set forth in Example 15, Step 1, the above
product was prepared from the product of Step 2 in 61% yield.



(15.5 g, 87.2 nmmol ), and azobi sisobutyronitrile (0.25
g) in anhydrous CH Cl (100 m) was heated at 55 C
wanmenidsre adi ati on (200W 1 anp) for 6 h. The nmKTUS2008625018
cool ed down to RT, diluted7mith CH C (200 m ), washed
with saturated NaHCO sol ution, dried (MgSO ), filtered
Stepdid concentrated. The resi due was subj ec,r_.ed to silica
gef flash chromatography (5 >7% Et OAc/h xanes) to

he reaction mxture
mn @Ad at RT for 2 h. The actio
saturated NH Cl aqueous sol uti on, extracted with

Et Ohask Wdsecharhg$@ith, prbdhbtenr@d Satepl I@30anty), A (2 Tieand CHLCl,
resi_due was su {(@Ct ed t

|
(10 ;LR TSGRk 51 B o SR AHTAR 682 hARSA eapeenteased in vacuo.
5 The Pés‘?@%’é@va%?dléscﬂ’vecﬁ@% sol§h8ﬁ [§ QSQQMENFEVH M%Jd)lM /CFBCE?'WaShed

TOCG ure set forth in ) e above

with gaw@@d NaldChlegedution, drigsh (%@Cpﬁ) oiﬂtﬂfed @ndmeatrateda 1Bhe

residllehi SRt SIEISY QubRlefbormPRE 1395 GUFVERH Hdak/otcia o
|solam jhe iNkermestiatei ppoducbdsua enivise of diaseateaisoRers ¢10@ nig, 22%).
| e EEPRT ooke BRabo Wetlirisl Wi Prépdlel 1100 mo,
10 0. 4omwﬁ1la,|)sahw@rba§ DMF@rﬁIP bHHIEmC (%00 s, OVEPmol)f MHeereadtion

nd concentr at ed he resi due was subjected to fl ash
mm'é’ﬁ’r‘%%ﬁtb@?@éhﬁr[ for g, (‘Q‘R}P NPI"F‘?WW% /Tha r@mdpet\@as dissolved in

EtOAS UddHd With \/\n@% %Fﬁg%ﬁﬁn% &Ee%f%ﬂﬁéﬁ_ﬁ@ ﬂlté‘?e’&téﬁéjec&f\centrated The

di’ast ereol so nt er ne
residueotas sulbjeotedab RV ELG440:600AL/exandrtopsolatd the sloweomoving

i Py T go BRI kg ™) 20 £ (0

15 Step 5:
A flask charged with the product of Step 4 (21 mg), AcOH (5 ml) and PtO, (20

mg) was stirred under H, (1 atmosphere) for 2 h, then filtered and concentrated. The

residue was separated on PTLC [7:93 (2M NH3; in MeOH)/CH.CI;] to give the desired

product as a white solid (8 mg). LCMS (Conditions A) tg= 5.65 min; m/e 626 (M+H)".
20

Example 17
F

0 0
TN N N
\) H on H

I = Br I ~ O
- —-_— P/
Br” N Br” N

SO

Step 1:
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m xture was stirred at RT for 4 h, then concentrated.

The residue was dissolved in EtOQAc, washed with water
wapshbrasne, dried (MgSO ), filtered and concernedEBUSHN4/025018
The residue was subjected tto PTLC (40: 60 Et OAc/ Hexane)

to isolate the slower noving diastereoi soner as

deAinpighirg ob dar prqoyet H@)ﬂ Expaiples 16 45tepak (0.8 & gl mm@lb. phenol
(0.19 mgfz o AW, Sl fun D ﬁgﬁf‘% %@gﬁlﬂré mrbugwﬂnﬁﬁb triPwas

was stirre for
heatédto 80T ton@ k.odbermixiurevasroeoled siowinstoid s, @wad atitadwater,

ol N b ST, DO bt Fd o s

subjééfeddoﬁla@h%hﬁémhtogrépt@B(ﬂiQ@Et@ﬁe/r@énééﬁd)afforﬂxﬁémr@duct as
Step : Br Br NA mi xture of the product

Wh't? PBH @(3%19 g1i@ Step 1 (0.70 g, 2.8 mol), phenol

Step(®.19 g 2.0 nmol ), and K CO (0.58 g 4.2 mol) in

hydrous DVMF (10rm ) was heated to 90 C for 2 h. The
i xture was cogt€d down to RT, diluted with water,
tracted wik , hpO ), filtered and

eue~p subj ected to flash

ogr aphy (5:195 |Et QAc/ hexanes) to afford the
ct as wigocdN'sof1 dN(0.38 g, 71%. Step 2: p
BocHN'Sf BocHN OH®y essentially the sane procedure
Segy E@éérﬁhaup the gameeprbéedﬁee&t fohhﬁ'h Eszaﬁgué)ﬁsds@p Y\’atﬁe above

prepared fromthe product of % yleld
prodget was prepared from the product of Step 1 in 30% yield.

Step 3:
F F
] Q Q
| X O O (0] | = O
BocHN N” — " N N
OH N, H o

By essentially the same procedure set forth in Example 16, Step 4, the above
product was prepared from the product of Step 2.
Step 4:

By essentially the same procedure set forth in Example 16, Step 5, the above
product was prepared from the product of Step 3 (11 mg, 0.018 mmol) as an off-white
gum (2 mg, 18%). LCMS (Conditions A) tg= 4.48 min; m/e 628 (M+H)".

Example 18
F
O O O OMe
TN N N
\) H oy H
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BocHN OH By essentially the sane procedure set forth
in Exanple 16, Step 4 , the above product was prepared
wo easoidses product of Step 2. Step 4 : By essent@EIUE3004/025018
the sane procedure set fort/h in Exanple 16, Step 5 ,
Ste tj;e above product was prepared fromthe product of
ep 3 ( ng, 0.018 mmol ) as angoff-white gum (2 ng,
F180/() LCVMS (Conditions A) t 4.48 mn; nme 628 (MH)
. Exanpl e F OveBocHN OH By ntially the sane
ocedure set forth in Exa S steeds 1 and 2, the
atqve produet was pr egar ed | 5-]di br onopyri d| ne.

). 085 Mol ), ‘

chloﬁ3|de(05MT 1.5]m, 0.85 rmol) was heated at
h

128 gty A f2BUURIATBAAYTRSERPIZ EStcps 1 and 2, he
abovet faduciiwae prepayedusing 2,5tdibeimepytidimgicent r at ed. The
Step” sidue was subjected to flash chromatography (10:90
*OAc/ CH ) to afford the product asga yppte solid
(42 rrg B0% . Step : Exanple 18 was Jprepare @ t he

roe orgrh i n ExaEpIe 15 St J\whi t e

: N

H H oH ‘) H oH

A mixture of the product from Step 1 (50 mg, 0.085 mmol), Pd(PPhg)s (10 mg),
3-methoxybenzylzinc chloride (0.5 M/THF, 1.5 ml, 0.85 mmol) was heated at 120 °C
for 24 h. The reaction was quenched with saturated NH4Cl aqueous solution,
extracted with EtOAc, dried (MgSQ,), filtered and concentrated. The residue was
subjected to flash chromatography (10:90 EtOAc/CH,Cl,) to afford the product as a
white solid (42 mg, 80%).
Step 3:

Example 18 was prepared from the product of Step 2 (40 mg) by essentially
the same procedure set forth in Example 15, Step 3. Off-white solid (12 mg). LCMS
(Conditions A) tg = 5.16 min; m/e 636 (M+H)"

Example 19
e
( 0 0
N N N
H Hpo H
Following procedures similar to those described in Example 18 and using an

appropriate organozinc derivative, the titte compound was prepared. LCMS
(Conditions A) shows two isomers, tg = 4.78 min and 4.98 min; both with 606 (M+H)™.
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15

F HHO H Foll ow ng procedures simlar to those
descri bed in Exanpl e and using an appropriate
woe@anosiac derivative, the title compound wasPCT/US2004/025018

prepared. LCMS (Conditions78) shows two isonmers, t =

4.78 mn and 4.98 mn; bgl(!h W!%EQGOG (MtH) .H HO H

Fol | owi ng procedures si hose described in

Exanple 16, Step 5, the titleFconpoupth\was prepared

from Exanple . LCV5 (Condi 5 three

isomers, t =5.31 mn, 538 mn and 5]52 mn; all wth

612 (MtH) . Examplg &gl F H® 5~7 A m xture of

t he product of Ex 5 mg), Pd(PPh ) (5

ng), phenyl boronic Hci 8 ﬂg?_| CO (88 ng), ethanol

(0.5 M), water (1-m),Nand to Qene (2 mM) was heated

at 120 C for h. The reaction was diluted with EtCQAc,
Follo?ﬁwg%gﬁgd@({cuﬁ’esg iz t6 thd¥e &3 crbea an Exafipk BN Siél 5ethe title

iltered and concentrated. The residue was
compeijcwas dreparedifom sExampiav AHLECMECepditiensA) shews three
. r_d t-he . 0, . : +
somg e I S T R g i Bea 1) Al R R P,
15, Step 3, the above prEdaoplends prepared fromthe
product of Step 1 as a white splid. LCMS (Conditions
At =478 mn; ne 592 (MiHY .o Ove H HO H Fol | ow ng
procedures simlar to those [ i Exanmpl e 21
and using an appropriate orgaf 2 'ative, t he
title conpound was pr ? LAV [(Copditions A shows
two isoners, t = 5AISRTN; both with 622

(MtH) . Exanpl e 2@)

Step 1:
F
( o o | N Br
N N N

I/’ H  oH -

A mixture of the product of Example 18, Step 1 (75 mg), Pd(PPh3), (5 mg),
phenylboronic acid (78 mg), K2.CO3 (88 mg), ethanol (0.5 ml), water (1 ml), and
toluene (2 ml) was heated at 120 °C for 16 h. The reaction was diluted with EtOAc,
washed with saturated NaHCO3; aqueous solution, dried (MgSQ,), filtered and
concentrated. The residue was subjected to PTLC [3:97 (2M NH3 in MeOH)/CH,Cls]
to afford the product (69 mg, 92%).

Step 2:

By essentially the same procedure set forth in Example 15, Step 3, the above
product was prepared from the product of Step 1 as a white solid. LCMS (Conditions
A) te= 4.78 min; m/e 592 (M+H)*.
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15

F FHO Fol |l om ng procedures simlar to those described
in Exanple 16, Step 5, the title conpound was prepared
wo easnissaopl e 2 . LCMS (Conditions A) shows tweCT/US2004/025018
isomers, t = 5.12 mn and 5432 m'n both with 598
(MrH) . Exanple 24 F HOéE@e % OH A m xture of the
product from Exanple 18 50 ng), PdCl (PPh )
(10 ng), -ethynyl-3-fluorolfenzene (40 m), Cul (4 ng),
and dii sopropyl am ne (3 \ ed at 0 Cfor h
' e was di ssol ved
» Sle] ., washed
d (MySO ), filtered
subjected to PTLC
[3:97 (2ZM NH in H]Oto afford the product
(40 ng). Step 2t By ebsentially the sanme procedure set
f qEdlidwi LfeslSimifal & thodeh e iDL i ExdHidle m%nd usmg an
prepare romthe product of Step 1 as a white solid
apprgme(qngﬁmbqr@néienyatw& the ditle gompayns was prananpd. LCMS
L s +
(o D er S R g b BP0 i Botith 622 (et
derivative, the foll ow nExaopERBds were prepared:
Exanpl e Structure LCM5S (CondigtionsA) t , M5 25
5.05-5.35 mn; 620 (MtH) +

in a solution |
wi th saturated
and concentr at ed

Following procedures similar to those described in Example 16, Step 5, the title

compound was prepared from Example 21. LCMS (Conditions A) shows two
isomers, tg= 5.12 min and 5.32 min; both with 598 (M+H)".

Example 24

A mixture of the product from Example 18, Step 1 (50 mg), PdClx(PPhs), (10
mg), 1-ethynyl-3-fluorobenzene (40 ul), Cul (4 mg), and diisopropylamine (3 ml) was
heated at 100 °C for 16 h then concentrated in vacuo. The residue was dissolved in
a solution [3:97 (2M NH3 in MeOH)/CH,Cl,], washed with saturated NH,CI solution,



26 3.98 min; 636 (MH + OH 27 4.45 mn; 634 (MH)+ 2
3.27 mn; 627 (MtH)+ Exanple 29 OHH Step : HH
W(Bﬁ?i)mw(azi n-2-one (1 g, 10 mmol) was di ssol vic/UseoCH25018
(40 m), and Boc (2.4 g7%mol, .1 eq) Et N (2.02 g,

druei@ﬂ@@dwﬁe%ﬂ 2B R 8 Thees i FEB bRl i PrLC 307

(2M NH3Via MeOHYWIOH 1] Wb tiffoid theHeloduEh@tmommggni ¢ | ayer was
separated, washed with saturated Na , brine, dried

—-—Q@Ia SC'4), and concentrated in vacuo to give the
prg)c,iggg At (?Ilg tQe 3?9\@ pl"@))‘éeaui@éét(%ﬁﬁhh ;Exah'\dwy'? %@%BS the above

producmvas ﬁze)pared grpr(l the prgduct ofi Btg¢Hassy whitesplid: LEHS EGGQndmons

T u +product of Step 1 ( . g, 5.87
A) ‘Rm%s ! H(g%ggéwﬁi-ﬁ at RT was added NaH (60%
di E@Rfvﬂh@@rédedﬁr@@aﬁhlogbbs t@%smdeﬁ:ri&em’mllixanﬁblem and using

an a%@uﬁ?%feg%%éla? r%hxéﬁu\;a%yeot}ermht{wﬁn%%zc%go r\gégpggrepared:

and the repcrion Was heat ed Cfor n. Thé _ CcMS
reaction n?&f%ﬂ‘@e\/\as cool ed ?Slgr%%"urgnd the exceqéomﬁ%ns,\)
was quenched carefully by the dropvm se additiogn
MeOH. The [ofvernt s—evaporated T vacuo and
resi due was cRPoraft ographe 505535 min;
Et OAc/ hexanes) to [give tohe preduct . ,  95%628M+H)+
NN
N
F OH .
26 - Q O 3.98 min;
o o 636 (M+H)+
TN N
\) H OH H
F
o o O 634 (M+H)+
TN N N
\)JQ/‘LH OH H
F
28 3.27 min;
HN
o o 627 (M+H)+
SN N N
SRCERT

Step 1:

OTH O N
. '
H éOC
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a white solid. HNW (CDCI , 300 MHz) d 7.28 (5H, m,
4.62 (2H, s), 4.16 (2H, s), 3.58 (2H, , J = 5.1 Hz),

w@2@50(68r , J = 5.4 Hz), .46 (9H s). Step 3: P(Bnuszaﬂh/ozsols
Boc To a solution of dii sopﬁopyl amne (3.712 g, 36.68

oI b o e A, oo

(2.4 9, mi rmmbhei $?hMtE@N (B2 @Imﬁdn?lnzﬁq) la0e- ID‘HIFA@&(dt:mm%,SO .2 mmol,

t e m xtur co to -78
2 QPR iR Aspcs ARTINPGRXBO oS SRR AL REORT6Y. B Was aadiied with
1 N BCl. 3%570 mgﬁﬂb)layé? wad sé[?é}aféd) \A%ﬁea%ﬁﬂsé’tﬂijatba?\laHCPg, brine,

m xture stirtred for . C. sol ution _
driedp(NazHQu)i and canceanteted in vaﬂm to give TiME praiati(1.8va H0%) as a white

soicr EOMRIGRED 0 el § s ALt el 7 oB BUEE A o B 2 60

Hz), BL&e (2K 18§ 1The (@Rdspvat er (200 nl). The aqueous |ayer
was extracted vvlth et her (3x150 m). The conbi ned

Sﬁ@o&gam c layers ére dried (MgSO ), concentrated, and

purified by col chr omat ogr aphy (gradi ent 0-20%

=t OAc/ Hexanes) gi ve a light yellow solid (9.00 g,
Step 4. OH Boc ¢c/V F A

% . M .

@lxt%e—ef t roduct of Step 3 (495 ng, 0.755 nmol),
0% Pd(C]—|) N(493 ng), and a catal ytic anount of
Boeeti c ac:ld i BoEt OH (15 M) was stirred under H (1

atmg afﬁﬂut%rhoﬁheggodﬂ'&%f@té?qr@ Waé 5'8|7trﬂhﬁﬂ’) lthMFQ{QS@nI) at

pad of Celite and concentra resi due was

RT Vtﬁ%@@qi%hdarh(aq% dispersipn "hm!n%ébﬁ'écﬂﬁﬂ g, 88 MpPIOHS5a® and the
sl idPlind AT P2 DB T @ 70 ol 12
eq) wigdsaddadiand tise eqsacﬁtonma\s heaie)dtatﬂé) ?ﬁ farh‘é pr diheataction mixture
was cool%délio (R4I2a|r178 the excesrmﬁap-l wapsl,r 8 Shé e carefLSI%/ bynae dropwise
addition of MeOH. The solvent was evaporated in vacuo and the residue was
chromatographed on silica (70% EtOAc/hexanes) to give the product (1.6 g, 95%) as
a white solid. 'H NMR (CDCls, 300 MHz) § 7.28 (5H, m), 4.62 (2H, s), 4.16 (2H, s),
3.58 (2H, m, J =5.1 Hz), 3.25 (2H, m, J = 5.4 Hz), 1.46 (9H, s).

Step 3:
zoc OH Boc
Bn,N N
Oi j 2 \/\/ ]

N F\Q O/\
O O
To a solution of diisopropylamine (3.712 g, 36.68 mmol) in anhydrous THF (20

ml) at -78 °C was added 2.5 M butyllithium in hexanes (14.2 mi, 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 10 (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 extracted with
ether (3x150 ml). The combined organic layers were dried (MgSQ,), concentrated,
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0.10 mmol ), HOBt (14 ng, 0.10 nmol), EDCI (18 ng, 0.09

mml ), and triethylamne (50 m, 0.37 mml) in DVF (2
wordosmessretirred at RT for 16 h. The m Xture WesI/US2004/025018

diluted with CHC (50 nml)/77washed with 0.5 N NaCH and

and pudfiediby edlupy Baromatograyshit (@ﬁécﬁént %um:/p (E%%hﬁg%%){\%@%ive a
t [ the produc , .
Iight&é"ﬁ%&%-ﬁ%“?%)sﬁ@g ’%’.eﬁ\ﬁS i(@él'egl d solution of the
ppt: 5 (69 0.096 mml) and TFA (0.4 nl)
Steppt:oduct of Step 5 ( ny, )
in CHC (4 nbH muas stirred for 30 nigy gbhen al | owed

2 stirred for 3 hi,NIThe Rixture was
Eﬁﬂ'?écr?tsp F CH (50 ). and washed: wiJth 5N NH OH
(10 m)]\@g% nic |ayer was .@- S0),
concentrafed and i fied by PTLE(5: 95 /CH Q)
to give the produ (47 nmg, 79% .F LCMVB ( itions E)

S0 0 o 58t 4048 3 M5 8 PO s o
mg), #py a qatglyticamoyt of acetic agid iIDHHIOHL (15 () wéH)stlgBd %gég];g (1
atm) }éd5 hatﬁ”r_("g}}eﬁhué%vfh?s ffl%e{anrog' %';Ez)a gfg‘ﬁfit id

(s, 3H), 1. m A Z¥) = ' ,
concentratedt TreHesidusowhi his’ébhleﬂ?h IGmmig (@émﬁ \lg)éghg% (\j/vith aq.

e ),
NH.HEPSRTE 508 e Py v iachiijod Ehgreceyialed dpgive the
4825 g i +CMVS dat a ndi ti ons
prodm; m?z%@f?ﬁgﬂﬁﬁ@gﬂ%ﬁ i min; . Bn MeO 651 (M+H)

Step i o4 H Ove 29B Preparation 4 Bn 2.83 nin;
OH l;:'aoc

HoN_~ N H
2\/\/j ~UN N AN

F N T
0™ N i
\©/ ° r ;O S 0PN
F
F

A mixture of the product of Step 4 (42 mg, 0.09 mmol), Preparation 1 (27 mg,
0.10 mmol), HOBt (14 mg, 0.10 mmol), EDCI (18 mg, 0.09 mmol), and triethylamine
(50 i, 0.37 mmol) in DMF (2 ml) was stirred at RT for 16 h. The mixture was diluted
with CH»Cl, (50 ml), washed with 0.5 N NaOH and H20, dried (MgS0,), concentrated,
and purified by PTLC (3.5% MeOH/CH.Cl,) to give the product (20 mg, 31%). MS
m/e 721 (M+H)".

Step 6:
An ice-cold solution of the product of Step 5 (69 mg, 0.096 mmol) and TFA

OH $oc

(0.4 ml) in CH.Cl, (4 ml) was stirred for 30 min, then allowed to warm to RT and
stirred for 3 h. The mixture was diluted with CHCl (50 ml), and washed with 5N
NH4OH (10 ml). The organic layer was dried (MgSQ,), concentrated and purified by
PTLC (5:95 MeOH/CH,Cly) to give the product (47 mg, 79%). LCMS (Conditions E)
tr = 5.99 min; 621.2 (M+H)*. 'H NMR (CDCl3, 400 MHz) § 7.50 (m, 2H), 7.4-7.0 (m,
7H), 6.85 (m, 2H), 6.60 (m, 1H), 4.68 (m, 2H), 4.23 (m, 1H), 4.11 (m, 1H), 3.66 (m,
1H), 3.43 (m, 2H), 3.32 (m, 1H), 3.25-2.9 (m, 8H), 2.37 (s, 3H), 1.67 (m, 2H), 1.48 (m,
2H), 0.96 (m, 3H), 0.70 (t, 3H, J =7.2 Hz).



.N MO H 622 (MtH) OH H V 29C Preparation 5 3.06 m n;

n Bh N MO 622 (MtH) . OH H F 29D Preparation 3 Bn
w®@20050misng MO r 635 (MrH) OH H Exanpl e 30 H AdmEUS1004/€25018

conmpound was prepared by eggentially the procedure of

The FRHIAE EXaimatsd R bRR 8k 12t I Pl 8 A 5R 25. G 4 and

the eﬁh!)ropﬁat&”acﬁdi in.analog). to Ei@)m[ﬂle@% (Sieps Shrﬁﬂﬂ 4 Hz),

4.06 (m 89 (m

[
5(53,13-17(m 91(m9
_ka( ’fmf nditipns A): El_g P?% Hzlyggdata
MtH) 19 _xarrpl e 31 The title conmpound vvas p Ependitions A)

bssentially the procedure of Exanple 29, usinbr me
Preparat|on 12 in place of Preparafion 10. H[NVR (CDCl

VHr ) Preparagen@m | 2H), 7.30 . 18.01nmin;
PH), 6.8p (d, , J =9.6 Hz&e,o\_4. i?F éST'@/IurHY
Y
OMe
F
298 Preparation 4 o Bn 2.83 min;
F
wo, o J | 622 (MeH)y*
OHH

29C Preparation 5 Bn 3.06 min;
F 0 N] 622 (M+H)*
MeO\ fo) N ( + )
HH

N
29D Preparation 3 oo Bn 3.45 min;
oo, N] 635 (M+H)*

Example 30

The title compound was prepared by essentially the procedure of Example 29,
using Preparation 11 in place of Preparation 10. 'H NMR (CDCls, 400 MHz): 6=7.57
(m, 2H), 7.1-7.3 (m, 6H), 6.84 (d, 1H, J =9.6 Hz), 4.64 (d, 1H, J =14.4 Hz), 4.47 (m,
1H), 4.06 (m, 2H), 3.0-3.5 (m, 8H), 2.89 (m, 1H), 2.35 (s, 3H), 1.3-1.7 (m, 7H), 0.91
(m, 9H), 0.68 (m, 3H). LCMS (Conditions A): tg=3.72 min; m/e 551 (M+H)"*
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4.53 (m H), 4.14 (d, , J =14.4 Hz), 4.10 (m 1 H),

2.9-3.6 (m 9H), 2.40 (s, 3H), 0.65-2.0 (m 24H). M
wornt®ssB7¢ MtH) Exanple 32 Step : L CHO NHBoc BpCiiiig2004/025018

product was obt ai ned by es®entially the pggged_lf_re of

Di nsnore, et al., '—eEkamb@@ﬂ) 865 0 a

sol ution of benzyl am ne I ;3 mol ) and (S)-

L/ -Boc-al |l yl gl yci nal ( 6.6 mm in

_2-di chl or oet hane (20 T ) @ OH%ﬂ added 4 A

nol ecul ar si eves fol Towad By JE0 _
triacet oxyborohydride (21 g,91a.&M I) The reaction

was allowed to warmto RT,O@(SU eq for h. The

m'xture was poured into Et washed th saturated
brine, dried (Na SO ), filtered and

corT&@rﬂ legrapoyng WeisRiepaieddiy @$sein¢|ally; the prdicednre of Example 29,

os G EREIAR PR S SR b 983 Bty o

(m, BMR 7.GDQin, 36{), ¥HB) ¢|n72l-$)367802(i1 (1'H b6 r$z)84ﬁ(i' (601(4"11 =14.4 Hz),

1
4.53(; Hgi 42H§5(<5) 2188 el £ ), 3, 14)(4:5 1u)t°oz9z%m|§ah) 28025, 3H)
€Sl n1e 291.1 . To a
Oessf%iou@-?rﬁ%)?*tﬂﬁzm{egg%kt(%géal kgll kati on product (1.9 g,

6.5 mvol) in a 1:1 sol ut iExanuble B20Ac and saturat ed
NaHCO (40 m) at O C, chloroacetyl chloride ( .0 m,
13.0 mmol ) was added andit he m')ohur;EWas stirred for

0.5 h. The layers pa( Et ed afd he aqueous | ayer
was extracted with \/TMN gani c |l ayers were

- &R .
conbi ned, washed with®ring dri ggKa SO ), filtered
and concentrated to give @ g (85¢ the chloride
whi ch was used wi thout furtffer purif ion. H NWR
(C , 300 MHz) d 7.40-7.¥ (m 5H), 5.79-5.68 (m
Ste 511506(m 2H), 4.82-4.78 (m H), 4.65 (q, J =
/173Hz 1H), 4.38-4.19 H, 4.06 (d, J = 1.8 Hz,
chd), 3.98- m 1 .57-3.37 (m H, 3.05 (d, J =
.4 Hz, 1 H, 2.23 (It, = 5.7 Hz, 2H), .43 (s, 9H).
NHEQ (ESI) nl e 389. 20 To a solution of the

Mgha) -
chfigs pﬁtﬁi&?—m&s%btém@d'H%ésenﬂal%e(&%cgb&re"@stﬂgﬁu%ge etal.,
Org. Lett. (2001), 865-868. To a solution of benzylamine (0.72 ml, 6.6 mmol) and (S)-
N-Boc-allylglycinal (1.3 g, 6.6 mmol) in 1,2-dichloroethane (20 ml) at 0 °C was added

4 A molecular sieves followed by sodium triacetoxyborohydride (2.1 g, 10.0 mmol).
The reaction was allowed to warm to RT, then stirred for 14 h. The mixture was
poured into EtOAc, washed with saturated NaHCOj, brine, dried (NaxSQ,), filtered
and concentrated. Purification by silica gel column chromatography (4%
CH30H/CH:Cl>) gave 1.9 g (83%) of the reductive alkylation product as a yellow oil.
'H NMR (CDCl3, 300 MHz) § 7.33-7.25 (m, 5H), 5.84-5.70 (m, 1H), 5.10-5.01 (m, 2H),
4.69 (bs, 1H), 3.79 (q, J = 13.2 Hz, 2H), 2.68 (d, J = 5.4 Hz, 2H), 2.27 (t, J=7.2 Hz,
2H), 1.44 (s, 9H). MS (ESI) m/e 291.1 (M+H)*. To a solution of the reductive
alkylkation product (1.9 g, 6.5 mmol) in a 1:1 solution of EtOAc and saturated
NaHCOs (40 ml) at 0 'C, chloroacetyl chloride (1.0 ml, 13.0 mmol) was added and the
mixture was stirred for 0.5 h. The layers were separated and the aqueous layer was
extracted with EtOAc (3x). The organic layers were combined, washed with brine,
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cesium carbonate (3.6 g, 10.9 mml) and the m xture
was heated to 65 C for 2 h, cooled to 25 C and poured

w0 mi0s/086890% sol uti on of Et OAc/ Hexane. The or gapiTUSAYL025018
was washed (1 x HO 1x brime), dried (Na SO),

oo SO0 P B A2 e e
was mjsgdwwﬁgo(ulﬂjrﬂgar puitfiratien.a hMNNIIE (%)aélg 300 IWI%)(SGD@D 7.17 (m, 5H),
5.79%5.68.0m, )ﬂﬂ(ﬁﬁﬂgﬁp&m . Qg-w\a @Wﬁ)g%e? @/ 5123 Hz, 1H),
438010 1)1 pfta'g S0 02 RGeS h (DGR (1,
305712, 4143, THMBAB(, M, 7|Hz CEb 1.4 6, 98D. 1% (ES)) e 389.2
+§p 5 Fea SPition gt e ohlPrgk @815 5 metPibir BT 2B0E has added

cesiGm darfénareyB)e g nid. BIFm(rE»l rdnd thie mibdure wasl ﬁéawcgl@rGS °C for2h,
After min at - solutlon of Pr&paratlon 0.28

coolgd 1@ 2amfb1 3ng Rore oo %9P*haglutian &l EAPASISXANe d herrganic layer
was Washdti1 939,51 1 bhfe, Afied (RalSOI PitbRAFANG Botidaitkited.

was quenc hed W th saturated agueous

Purificationthyosilieh getcalemnihepmalazBaphy (%0% @QAQ/HEWW the

produgh (518 B2 2 e Bl "t il goo i T 2B5tes (m

5H), csadsm%rmc oma; ngamfw (r8; i’l-l\llgt@MMf@zmeSHMgSg éMeJEh’fBG Hz,
11,5 4618, (12@114 wz Yy B7dd. gz 2. E)Hz 3y 270, ¢=7.2Hz

2114 Y (%tﬁ nf*“ ofp g5t M5 (G5 i $3g (en

Step3R:73- 3. 69 : , 3. 59- 3. 54 (IHmM, 3.45 (2H, d, J =
7Hz)330328(1 3.18-3.12 (1H, m,
B®1287(,rr) 3,1,38 O J(m H, 2.05-1.98 (m H),
1 40(—9H—59——-|\/5(E§I e6961(MH—|) .Step 3: OHH
A flask contain it oduct  of Step2(0 10 g ,

bl4 mol) in eth (40 )

1M LDA in THF (1.0 ml, 1.0 mmol) was added dropwise to a solution of the
product of Step 1 (0.25 g, 0.76 mmol) in THF (5 ml) at -78 °C under argon. After 10
min at -78 °C, a solution of Preparation 10 (0.28 g, 0.76 mmol) in THF (1 ml) was
added dropwise and the mixture was stirred for 0.5 h. The reaction mixture was
quenched with saturated aqueous NH4ClI, then partitioned between EtOAc (25 ml)
and saturated NaHCO3;. The organic layer was dried (Na>SQ,), filtered and
concentrated. the residue was subjected to silica gel column chromatography (3:7
EtOAc/hexanes) to give the product (0.20 g, 38%). 'H NMR (CDCls, 300 MHz) &
7.42-6.99 (15H, m), 6.78-6.64 (3H, m), 5.47-5.24 (1H, m), 4.95 (1H, d, J = 10.2 Hz),
4.70-4.62 (3H, m), 4.51-4.46 (3H, m), 3.94 (2H, d, J = 14.1 Hz), 3.73-3.69 (1H, m),
3.59-3.54 (1H, m), 3.45 (2H, d, J = 14.7 Hz), 3.30-3.28 (1H, m), 3.18-3.12 (1H, m),
3.01-2.87 (1H, m), 2.38-2.20 (m, 1H), 2.05-1.98 (m, 1H), 1.40 (9H, s). MS (ESI) m/e
696.1 (M+H)™.
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was flushed with argon gas. To the solution was added
10% pal | adi um on carbon (20 ng) and a catal ytic anount

wa@ Dodnmszy of concentrated HCl and the m xt ur ePOEBS2004/025018
stirred under 1 atmH for 81h. The reaction was

Steg Bushed with argon, filtered and the volatiles were

remogied, iy vacuo to give 0.070 g,(88 of the HCl salt
sl duct whi ch was us %M/E\ﬁgaﬂﬁfurther
urii fijcafi on—H-NMR(LCD OD, 30 )Td 7.65-7.23 (m
6.87 (m 3H), 5F 0} H, 5.58 (m H),
) 35- 4. 9 (m 2H), 3.96-3. (m 2B), 3.69-3.19 (m
,:’SH), 3.05-2.91 (g, 1 H), .4% (s, 9H), .39-1 .20 (m
2H) ﬂaslaaoataﬂﬂng the %Hsduc@o%@téb Q?(o(m g, ha g%%g @ gﬂm (40 ml)

ssen pr ocedur e of npl e '29.

-was ﬁH%h‘% erg %8%99% \ﬁa@e&sﬂl&l%was Bdysd 105k oatladmm @) carbon (20

mg) (ﬁn@ a%eﬂalyﬁ@ %rri'o r pé}' d;% (:&Qig%i ﬁ@p@%@ezrgn )thie was stirred

undegq) atny gor72 22 hﬂ reael)lpn @va}?gﬂL(SmEd wltl:aEgcﬁl fikekbdEind the volatiles

werezr@én @d%@c@ té@ve‘% 956 ggégéft)n;% t& ,_hjép S@Itﬁf tg &)rgdtgctyvhlch ‘was
usedHaithdutfithé: QrificatisA. (‘m4NmRLgcoabr§43c§@ﬂnHz} 383 58:P23%m5H),

7.07 547 1) 34 05485 (D 1kik .58 ()1 H)., 6659 28l BH)58196-3.83 (m,
2H), 3@‘&;2@ (i sﬂ),is 0?535391 <ﬂ§ Thy %gbj((? 99,9 %%mg&w 1.09-0.87

(M, 2H) af§6e0.63 (TH 3Pl)r 7N Step : B3ococ 9 BocTo a stirred

Step30! Ution of the product of Exanple 32, Step 1 (0.33 g,

—9‘1'0 nmmol) in THF (5 M) cooled to -78 C under argon
wdisiragldesbritafy Ithé'tiFoc(eZiu@e Bt Ex8mpléED) é;tegkqw e m@f ddthpound

8 C_a solution of Preparatio

was %h%{g‘dn EC%:L.1 ﬁﬁ%li’lqltlpﬂs Fhitr £6.3miniBe3. ac(Nb&d-l)ar dJ1JN|MsB (@bgOD,

300 ME) Frdaise 1¥AS7 Sl & BF) [0 s, hwﬂ%f%{ S () XS o5 (m,

satu

2H), @8@t(dd(.2§ 816) 2.8ridz, \etH)0B.82-BIT1 (hg d) @ .dRUH3 WAS119), 1465 (dd, J
—9. 8(% l§O1) f |é§2 %d anﬂ_lconcent rate
H), 4 49°(m, TH), 4.31(d, J= 2.7 Hz, 1H), 3.91-3.81 (m, 1H),
3.64 (dd, J=13.8, 4.2 Hz, 1H), 3.49-3.43 (m, 4H), 3.23-3.13 (m, 3H), 3.01-2.91 (m,
1H), 2.44 (s, 3H), 1.80-1.40 (m, 5H), 1.29 (bs, 1H), 1.28-1.10 (m, 1H), 1.02-0.87 (m,
4H), 0.81 (t, J= 7.1 Hz, 3H), 0.66 (t, J= 7.2 Hz, 3H).
Example 33

Per\’((in/N\/\/N
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followed by silica gel colum chromatography (3:7

Et QAc/ hexanes) to give the product (0.16 g, 26%. H
W(NmS,@ , 300 MHz) d 7.34-7.19 (5H, m, 6. 8ﬂ?"ﬁU§8)04/025018

3Hn)542512(2H m 824.93-4.60 (3H, m, 4.40 (

3 ‘g% 3'5“5[?% g’olﬁﬁgn ogth%go édégt éfﬁrén\ns)le :EER%?@(%IH % mmol) in
THFb i} cbBlell. t80781TC Uritddr.arybn (=S| addddet GFADA irf VHRa2.0 ml, 2.0
mmalk Popiissaaher sRTnBR) Mt atr/8 & Solufien Of Begraton d (0.28 g

1.0 rﬁﬁfbﬂ ﬁ‘ﬂ@’F 61T %IPW%E'&Hd@@ cﬁ@{vwis'eoéhl\%gﬁ r'hﬁ(t@rre@%btlﬁéd for 1 h. The

reactm nu&ue@wm%aaémted alqapw i_’*ZCMtheOP@M@nﬁﬁth%fWaﬂl tOAC (25

ml) %& %gtﬁ?%?% "QS&EI Qévr?fé‘,t e @a& &;m%?éé! %liarqﬁoﬁcentrated

followg? rquiﬂ&xdii %&ﬂ ;ﬂ:ﬁmcrﬂra WMmﬁmg:\?sh)s(S ¥ &@ﬂe@nbsp@gwe the
prodgEH T8, 2aeidnet] NMPHGD Glat 4980 aﬁ%@&ua 45t My §p-6.58
(3H, erbf ‘e hIlbzy(;(@clz—‘cj)%a)rrglr‘d)fr ormﬁ)grmg%)%c/h% 'jilo‘g/b‘ye%orr%ﬁ o 4 26
(H, 1) ¢i 18:3t36k(2bt, 0y . 6§-8. 57141 H, m)sﬁ)/dQ 28N, (TEPA. Y3007 (2H m),
1 5o“4§$é% f8fi; g@%gg%ﬁ{&ﬂ 2 (m (r';]') Zﬁli o512

Step®:49-3.39 (m H), 3.09 (m H), 2.45-2.37 (m H),
2.31-2.19 (m H), 2.18-2.02 (m H), 2.®0-0.73 (m
22H)0HI\/S Sl) me 649.8 (M+H) OHSt* : Qo COH To a

Bocsw f Preparati on 1s¢8n30:g, N 14 mmol) in CH C

(26 nt) adde&.lﬁl;hydroxysucm r-n de (0.26 g, 2.28
F 167 eq), HOBt (0.31 2eq), DIEA( .0

, 5. I, 5 eq), and (O 65 3. 42 mmol ,
gq). The Xt ure
F

The oxidation was based on the procedure of Itoh, et al, Org. Lett. (2002),
2469-2472. To a stirred solution of the product of Step 1 (0.026 g, 0.042 mmol) in
MeCN-H,0O (2:1; 3 ml) was added 4% OsQ, in H,O (0.027 mi, 0.0042 mmol) and
NMO (0.029 mg, 0.211 mmol) at 25 °C. After stirring 2 days, a saturated solution of
aqueous NayS,03 (1 ml) was added and the mixture was stirred for 1 h and extracted

with CHCI3. The organic layers were combined, washed with a saturated aqueous
solution of sodium chloride, dried over Na,SQy, filtered and purified by column
chromatography (2-10% CHzOH/CHCly) to give the product (0.014 g, 51%). 'H NMR
(CDCls, 300 MHz) 6 7.41-7.09 (m, 8H), 5.76-5.49 (m, 1H), 4.95-4.72 (m, 2H), 4.43-
4.09 (m, 3H), 3.87-3.72 (m, 2H), 3.49-3.39 (m, 1H), 3.09 (m, 1H), 2.45-2.37 (m, 1H),
2.31-2.19 (m, 1H), 2.18-2.02 (m, 1H), 2.00-0.73 (m, 22H). MS (ESI) m/e 649.8
(M+H)*, |

Step 3:

o)
0 o)
CO.H ~N O’D
A 0

To a solution of Preparation 1 (0.30 g, 1.14 mmol) in CH.Cl, (20 ml) was
added N-hydroxysuccinimide (0.26 g, 2.28 mmol, 2 eq), HOBt (0.31 g, 2.28 mmol, 2
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was stirred at RT for h, then washed wth H O (10 nl),

dried (MgSO ), and concentrated in vacuo. The residue
wowemsotesodirat ogr aphed (Si O 30% to 60% Et OAc/ hexe@BE$20040025018

give the product (0.29 g, 32%. H NWR (CDCl , 300 MHz)

eq), OIZAT.0 s, SLFmmél, Qﬁec@s ant)EDC- (6%5(@ 3. %f')mrgéb %5ed)mThe mixture
was Fmre‘iﬁ} 11-‘8' t(05 d S(hnthgwasbeggw(t;‘?-lg@mj 0 nal), ‘mle(chﬁMgﬁﬁh) and

T, Ny o
conc'éh?rﬁtéﬂ in %dy a{es&{lue%vﬁg _cf?lﬁ%}gﬁtrogr%?{ %ﬂ(%ﬁm]‘ﬂég%

EtOAn/hexmesm gmomkaemedu@tqomg reawy 1M NMRL(O}D@]Q BJIdMHZ) § 7.97
%L&C 82 V\gas regqeai_gd tw ce to renove residual TFA A
(s, Thihe-§0 & | 345 (h 20, 8115 (), 29N (3, kl)e.45 (s,
I 0 I t duct of
3H) W'Gé*(ré) i(_flé) 81%95‘9 ?&3@9% ;@th b]%?rk??ﬂ . prTgeu?eagti on

&Qrﬁ_xture was partitioned between Et OAc (20 m) and

i A T Ao s o o
The pagtion miatura was>«:l|luntaj withdolashey emw:"tiSratéd ? \gh%&xo”bﬂd the
m.

procéﬁfrgqffiat%ons ag%p tvm:e gq_ﬁemgv%i;e%&ﬁ T(Frﬁ fpge preduch wassdissolved in

CH22£‘(2 Hii), arfi'>c;|1 ﬂrgg%ogﬂltlﬁ ?rln EA%O*(M 6 Al 3)2(()4)15 mmbl) ?n tﬁé p?‘%cg%t of Step
3(0 {579 QPBGJands) a Y 0r31r§ h WBG(FESCyoﬁﬂmxte%was (Pstetifloned

betwc*?é‘r@l Eﬁﬂ)ﬁc géo ) é’%ha%a?é ?\ﬁﬂ‘id) *h%llﬁgglhg‘iﬁgﬁ'rvg%f gﬁ’l?](é {NazSO0y),

the t| conpou

filteradr @%P eh@pqratﬁﬂ,l cBemrsEmasbmpiRSQaﬁ e ﬂrmifubﬁas thbkﬂI‘re of
2:98-5:95% CH

diastSRORIE Fea il i CotaiTarets b NV (GBS 800 My & 7165-7.49
(m, 2 (3@3 60 énﬁ@@iab“/@@? 478 10 Z(I-?)- 6173'% 17@0@4& ﬁj\k 90 (m, 18
), 2 50)(5, BHb 1630160 I, 244, 1. 606046 (1002Ein 0. (L, J5- D HZS3H), 0.74 (.

I= 6?3"*2% S B hyepts @%G'?E‘d 273% ) s

) =15 W, H), 3 SEanlegs 2H). 3.22-2.91 (m
6H) 238 (s, 3H), 2.09,(t, J = 6 H 2H), 179159
(m 2H), 1.55-1.43 (m og_m( =78 M,

Per R'\/\/H
F2 Eo N

Yo

Using essentially the procedure of Example 33, Step 4, the title compound was
obtained from the product of Example 33, Step 1 after column chromatography (SiO»,
gradient; 2:98-5:95% CH3OH/CH.Cl,). LCMS (Conditions E) tr = 6.2 min; 661.1
(M+H)*. 'H NMR (CDsCl, 300 MHz) 8 7.55 (s, 1H), 7.50 (s, 1H), 7.28-7.23 (m, 5H),
7.13-7.10 (m, 1H), 6.86-6.81 (m, 2H), 6.67-6.61 (m, 1H), 5.69-5.60 (m, 1H), 5.06-4.94
(m, 2H), 4.76 (dd, 1H), 4.63 (d, J = 14.7, 1H), 4.12 (d, J=14.1 Hz, 1H), 3.83 (d, J =
7.2 Hz, 1H), 3.62 (d, J = 7.5 Hz, 1H), 3.52-3.32 (m, 2H), 3.22-2.91 (m, 6H), 2.38 (s,
3H), 2.09 (t, J = 6.6 Hz, 2H), 1.79-1.59 (m, 2H), 1.55-1.43 (m, 2H), 0.97 (t, J= 7.8 Hz,
3H), 0.71 (t, J=7.8 Hz, 3H).



3H), 0.71 (t, J = 7.8 Hz, 3H).Follow ng the procedures
described in Exanple 29 and 33, the follow ng

W@ ooupouwsds were prepared using the appropri at ePCT/US2004/025018
pi perazi none starting nmatews#al and the al dehyde
ons

) FORENRG ths pijCegiies eSS o arhpid% an gSomedauoning

comé’b@rﬁ’ds Wekdprebared usnr? tﬁe@aﬂo@né&e?ﬁﬁé@Q%ne%t&%g%géigrial and

94 | 34D Pre 6.21 34E Prep
the aldehyde Mmam% eloyg 697.2 t =6.56 | 34G Prep. 10
697. 3 ~P KiaEfyad ey de bR FOVD LCMS
(Conditions E)
m/e, tg (Min)
34A | Prep.9 Y@\r OH 1 639.1
V'»N tr = 6.04
£ 9 o“N
F F
34B | Prep.9 l\ 4 OHp 651.2
O L 9 ot
F ‘\QO
|
34C | Prep.9 H y@” OH & 651.2
N N\:/\/N] tr= 5.94
O E (¢} ;O%N
O\
@/ U
34D | Prep.9 Y@H OH 655.2
—~N N\i/-\E/Nj tp= 6.21
O _ O foAN
F\Q/ Cl
. F
34E | Prep.9 ,(@,(H OH 1 646.2
N Ny ;N] th = 6.14
o) (0] ;OAN
F\Q/ 2N
F
34F | Prep. 10 Y@H OH & 697.2
~N NoAUN _
<
i ®
34G | Prep. 10 rﬁ:'wH OH 1 697.3
N N_AUN
Y g T tr=6.24
F :




(Conditions E) me, t (mn) 4H Prep. 10 HH 697.1 t

=6.72 aV 341 Prep. 10 HH531.1t =5.48 o0 0o | J F 4J
wee@p/o16B@ 545.1 H Ht =5.45 I F 4K Prep. 10 PCTDER2004/025018

559.1nTt—553004LPlsép 95732HTII:t

=5. 65 Prep- H-58+F =5-0G -rN P nn.

7 é;f”“’ Ide (?

585. 2 EX-qhA ﬁy%% FExanpl QE’S%“EJP N Step B Bos M

m/e, tg (min)

34H | Prep. 10 Y@\” 697.1
tr=6.72

341 | Prep. 10 531.1
WN] tr=5.48
P~

34J | Prep. 10 H Y@H OH 1 545.1
—~N N\_/'\:/N] tp=5.45
N
{
34K | Prep. 10 H {@H OH 1 559.1
~N N{YN] tr=5.53
N
34L | Prep.9 Y@H OH 573.2
AN N\/'»:N] tr=5.65
N
34M | Prep. 10 7(@\,(” OH 1 587.2
N N:/'V:N] tR=5.98

34N | Prep. 10 585.2
H OHpQ
~N N\/\:/N] tr=5.84
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C N To a solution of 1-Boc-3-o0xo0-piperazine (Exanple
29, Step 1; 0.15 g, 0.75 mmol ), iodobenzene (0.070 m,
w®2@3/0msnd ), N, N - di net hyl et hyl enedi anmi ne (0. OBFT/I1$2004/025018
0. 063 mml ) and pot assi um ghosphate (0.27 g, .3 muol)

in toluene (1 mM) was ad dcci r iodide (6.0 nyg,
0.031 mmol ). The reactio was heated to 0 C
for 5 h. The reaction m xtjure was _cooled to 25 C,
diluted with CHC (25 ni ndHfl?'feﬁedthroughaplug
of silica using 40%F~gk el uent to give
0.10 (58% of the prodyct as awhlte olid. HNW
(CDCl , 300 MHz) d 7.44-7F39 QFI)\N 4.26 (s, 2H)
3.79-3.74 (m 4H), 150(s SI) me 276.9
(MrH) . Step 2: Fol |l ow ng prcedur f Exanple 29,
the title conpound was obt ai hed. t (Conditionsg) = 5.8
Stepm:n; 607.1 (MrH) . H NVMR (CD OD, 300 MHz) d 7.51 (d, J
99 Hz 2H), 7.32 (s, 1 Bpe, 7.17-7.1 (m 3H), 6.89
J = 8.6, 2.3 Hz, 2H)#N6.82-6.71 (m 3H), 4.71
= 10. 2, 26Hz .47-4.36 (m 2H),
4 11 4 02 (m H), ™. 91- 93 85 (m 1H), 3.74-3.66 (m
,355338(m3H)3 (t, J =7.2 Hz, 2H),
298289(m 1 , 2.26 3H), .76-1.68 (m 2H),

Yoz ﬁqﬁut 03%92 T%@&r&fp@%m%%aﬁﬂ%é@ﬁ'zﬁ'@ 38 s1ep -0.16'g,0.75
mmo#y, *P&ﬂ?ddn‘z@nb'lb‘@ﬁmhl @ thﬁﬁnél} A’ %sm@trﬂ/?%tﬂmélnbdlamme (0.007 ml,

repared according to Pinza

0. 068 1939, ar@mtaswumpmsqme 9 }27\@31 &mcl) M toluerre ¢t opkyas
addef%{‘é’oc;ﬁ% iSlibe: t<§?’e%°%§‘r‘“ﬁ%> cﬁ%n*}nr’a‘& Elwad Hgated to 80

m X er an ITre
°C forisglor el maétmsn mixtureTwas ;mbaﬁistovﬁi %C,s@hﬂe@tmm CHg@l, (28 ml) and

nerGFYSRLE 08 SRS R IR e e e 0100

(58 /QrdeHe gvsaud‘{%‘%% whfté 'sbﬁa edand Hcgfmlat B(?(g IR/ﬂ-I C)TW 4L gg (m,

resid urif by chronat ogr apht a, 0->5
5H), Bt 207\, Ii’éi&aﬁé"@-S t74 (gl vid)t hedQdéss PHed MiB (()ESt)tm(e 223579@M+H
Ste .96 nmol, 82% . LCVB (Conditions A) t 4.13 mn; 277
HH) . st ep 2:
Following procedures of Example 29, the title compound was obtained.

tr (Conditions E) = 5.8 min; 607.1 (M+H)*. '"H NMR (CDsOD, 300 MHz) § 7.51 (d, J =
9.9 Hz, 2H), 7.32 (s, 1H), 7.17-7.11 (m, 3H), 6.89 (dd, J = 8.6, 2.3 Hz, 2H), 6.82-6.71
(m, 3H), 4.71 (dd, J = 10.2, 2.6 Hz, 1H), 4.47-4.36 (m, 2H), 4.11-4.02 (m, 1H), 3.91-
3.85 (m, 1H), 3.74-3.66 (m, 2H), 3.55-3.38 (m, 3H), 3.08 (t, J = 7.2 Hz, 2H), 2.98-2.89
(m, 1H), 2.26 (s, 3H), 1.76-1.68 (m, 2H), 1.50-1.42 (m, 2H), 0.99 (t, J = 7.4 Hz, 3H),
0.63 (t, J = 7.4 Hz, 3H).

Example 36
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Boc NF To a -78 C solution of diisopropylamne (0.17
m, .20 mol) in THF (1 m) was added n-BuLi (1.55 M

wo mosexanes, 0.74 m, 1.15 mmol). After 5 m n,P¢1€S2004/025018
m xture was warnmed to 0 C, 8and after an additional 20
jn, it was cooled back to -78 C. To this m xture was

Ste ed a -78 C sol yjion of the product of Step 1 (304

, .10 mol) in NdF (3.5 m). The resulting m xture

s stirred=at >Cfor 1 h At that tinme, a -78 C

non of theOpr of Preparation 10 (366 ny,
[) in THF (2 was added. The resulting

mi R @ RT Wakutiohi afrBdehnp- 4—151|bamnd1r7cﬁ1eq1a(m|gy\a®7t mﬁml) prepared

acoqiRied Ribka & e gbga Arth - Nare @ Fheb S93, RSk GlaB0 M) was
add@d(%?\% oW‘s} En@Bo %ﬁﬂ 39 d, rY%Q"ngﬁlﬁl)c Aﬁférl\r/gdwm AT ¢he reaction

ed W brinée, dried over
mixtfiiel was édUT&dleﬂbwatﬁTtaf& siifr edTWQOEQuﬁb'efof d9irdine Thephases were

sepditfye, o 1 a6 PUE pAGREBRY e i wiBEIREE (30, T organic

portion® werd s%mbinvdz, wash@dBwvitiVbkihe, digdpver: MGBOndfileered and

rocedure, ana ous, to that eps, 4-
condBofipled't Tod R Reis whs Punfite By UhRoFafotsedy Biick; Bos50%
EtOAct/héﬁar@éBm@g)Wé ﬂ‘\@sdé%li}balmaductWM%(ABQQGrﬁMbl_Dl gp@cg : rl:}ﬂs
Cofmilf}fanse‘\m =(é1d|s°»a’n5ht27t(7t MeHE 9.3, 2.4 Hz, 1 H), 4. 74
Step(am 1 H), 462(br ABg, J = 6.9 Hz, Dv = 21.4 Hz, 2
—Qf, 4.44' (m 4 H), 30415N§ 2 I—I), 3.35 (dd.

resol ved, overaln Ol v

N
)//\91),2_9_7_(.de—15 Hle),241(s,3H),
o 78=(m 2 H), (csﬁ” 0.98 (t, J =7.2 Hz 3
MG? (t, J LCMB (Conditions A) t =
4.69 nmn, 607 ( H). Exarrple 36A The product was

prwar-ee *BysReeaNbf @ildopropgamaiee(RT PeRdupe mmo@wamﬁ (1 ml)
substltutlnﬁllPre paration 3 for Preparation_.

was @@@g@ it BelH{1485 M in hexanes; G746l 1¢ammol). After 5 mm 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 ml). The resulting mixture was stirred at -78 °C for 1 h. At that
time, a -78 °C solution of the product of Preparation 10 (366 mg, 1.00 mmol) in THF
(2 ml) was added. The resulting mixture was stirred for 1.5 h at -78 °C and was then
diluted with water and Et,O. After warming to RT, the phases were separated, and
the aqueous phase was extracted with Et;O (3x). The organic portions were
combined, washed with brine, dried over MgSQy, filtered and concentrated. The
crude residue was purified by chromatography (silica, 0>65% EtOAc/hexanes) to
give the product (288 mg, 0.449 mmol, 45%). MS m/e 643 (M+H)".
Step 3:

Using a procedure analogous to that of Example 29, Steps 4-6 (substituting 4
N HCl/dioxane for TFA in Step 6), the title compound was obtained. 'H NMR (300
MHz, CD3OD) 6 7.63 (s, 1 H), 7.48 (s, 1 H), 7.31 (m, 6 H), 6.89 (m, 2 H), 6.76
(apparent tt, J=9.3, 2.4 Hz, 1 H), 4.74 (m, 1 H), 4.62 (br ABq, Jag = 6.9 Hz, Avpg =
21.4 Hz, 2 H), 4.44 (m, 4 H), 3.45 (m, 2 H), 3.35 (dd, unresolved, overlapping solvent
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Exanple 37 HH O=S=0O Step : OH Boc To a sol ution of

t he product of Exanple 29, Step 4 (326 ny, 0.687 mol)
w0 m03bl6s(@ M ) was added 2M BH - SMe in THF (2.8cmU$20841625018

the m xture was heated to 80 C for h. The m xture was

peak 3L 3 18 Gy 2 ALt (el 18D, IS ecomdh a6y a4 470 (m, 2

H), 1'@0!%82 @9?3) gmwtwﬂ 3ansidéﬁ(m&¢lzeH@a3H)tLenﬁ31(Condlt.ons
bet ween m’) and agqueous NH H (20 m ). The

A) tror 489 win, a@fgr( )dr| ed (MySO ) and concentrat ed to
gi ve the product (190 Xaqgo me 462 (MrH) . Step
2. OH Boc A mxture of t of Step 1 (324 nmy,
0. 704 mol ), Preparab(on 3 (191 ng, 0.689 mmol), EDCI
(135 ngy, O. 704 mol ) 4 HOBt (97 (?t:g 0.72 mol ), and Et
N (190 m, m’r@ (F2) was stirred at
RT for h. The mi xt — T‘W th CHC (40 n)
and washed with NaCOH . 'Thé~ rg nic |ayer was
dried (MySO ), concentr afef Dﬂhd by PTLC (3%
MOHCHC ) to glvethepuct (212 42% . M5 me

721(I\/HrH) . OH Boc A mixture of the product of Step 2

PEodu®t AR haed %(S:?éﬂt thﬂ&sél%%cbrﬁgédur%”é’s Example 36,
subsﬁﬁa@gy é[lepfraé& uné {Q{rPrgpﬁraéHorp ﬁésl ZQQ@@FM tt[!{ = 3. ? 3 min, 621

(M+H).l tered through a pad of Celite and concentrated. The

residue was taken up in ERafdpldd® M) and washed with
NaOH (20 m ). The organi¢c |ayer was dried (MgSO ) and

concentrated to give th8 p oduct (157 nmg, 84% . M5 nfe
631 (M+tH) Step 4: G\l OH

E 0] g \N
O=S=O
o)
: F /N’J
Step 1:
OH Boc OH Boc
H2N\/\/N HoN AN

T T T

To a solution of the product of Example 29, 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 (3x30 ml). The combined organic layers were concentrated and
the residue partitioned between CH,Cl, (60 ml) and aqueous NH4OH (20 ml). The
organic layer was dried (MgSQO,) and concentrated to give the product (190 mg,
60%). MS m/e 462 (M+H)".
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H Boc A m xture of the product of Step 3 (39 ng, 0.062
mol ), 1-nmethyl-1 - imdazol e-4-sul fonyl chloride (12
worgos014366 mmol ), and NEt (20 mi, 0.14 mmol) | PCCHSI0D4/025018

(5 M) was stirred at RT 8or h. The m xture was
Stdi;,uted with CHC (40 m) and washed with NaOH (15
. The organic layer was dried (MySO ),
concétht Beet ed, and purified by PTLC (5% MOHCH Cl ) to

@Wf@”t\hﬂ product (34 ny, 718" @ 798 BokH) Step 5:

¥ xtu&::l of _the product of M AN, 044 nmol )
TFA 8rﬂ)|nCHZCIZ(5m)vv@sst|~trd|nan
Ilce- vvatek\rl!thfor 30 min, then or . The

xture di | ut ed vvithCHCb(45 ) and ed wth

aqueous NH H (15 m). The organic | gyer was i ed
( MoAGnhixture @itiea praduet of Step PYB24 ey oFOLirkol) 7I%eparat|on 3 (191

mof Bage mmigl e} AipnGr 878 Thios OB Zang.0-72Hpmon, and EtN
1t G e S gy 6 g v
dilyteq witH) CH2CI2 440 i) 3apl washedavith {INyN&PH.(20@Mp The organic layer

waiy SRR Mo YonderTaied Al PRy Bk & MR GHLTD to give

theq&rsdut:ﬂ (almyngh@%yomm/emeawmwed in Exanple 37, the
| e conpound was prepared. LCM5 (Conditions A): t

St 224 min; me 685 (MrH) Using the appropriate

onyl chl ori de and Preparati§n [L in place of

atp, 0RH3Boct he fol | ow ng<‘gp‘“ dsy WweHeBgr epar ed
tiallNthe procedure No~Exdgpl e 37.

Ezanpl —,o Struc re Irerv‘S—(—Gcmdltlc»ns Ep MH ,\t (mn)

A mixture of the product of Step 2 (212 mg, 0.294 mmol), 20% Pd(OH)./C (230
mg), and catalytic amount of AcOH in EtOH (10 ml) was stirred under H, (1 atm) for 8

h at RT. The mixture was filtered through a pad of Celite and concentrated. The
residue was taken up in CH,Cl» (40 ml) and washed with 1N NaOH (20 ml). The
organic layer was dried (MgSOy) and concentrated to give the product (157 mg,
84%). MS m/e 631 (M+H)*

Step 4: 4
o/
\
H OH Boc O H OH Boc
N\/\/Nj N N\_/\,N]
N O . o : _\N
H 3]
0=8=0
P
F F N~

A mixture of the product of Step 3 (39 mg, 0.062 m/mol), 1-methyl-1H-
imidazole-4-sulfonyl chloride (12 mg, 0.066 mmol), and NEt; (20 ul, 0.14 mmol) in
CHCl, (5 mi) was stirred at RT for 16 h. The mixture was diluted with CH,Cl, (40 mi)
and washed with 1N NaOH (15 mi). The organic layer was dried (MgSQy),
concentrated, and purified by PTLC (5% MeOH/CH,Cl,) to give the product (34 mg,
71%). MS m/e 775 (M+H)"*
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37B 657.1t =6.08 37C 671 .2 OHt =6.16D 671 .2 t
=6.24 E671 .2 HOHHt =6.06 F682.2t =6.1 G717.2 H
WER0BI016876. 00 H 725.1 t =6.51 658.2 OH Ht =5.8B80USHB4/@5018
Htp=7.47 K663.2 HOH H1t96.04 L 661.2 HOHt =5.62
Step'd:595- 2 H OH H t =5.67
A mixture of the product of Step 4 (34 mg, 0.044 mmol) and TFA (0.8 ml) in
CH.Cl; (5 ml) was stirred in an ice-water bath for 30 min, then at RT for 3 h. The
mixture was diluted with CHxCl> (45 ml) and washed with aqueous NH4OH (15 ml).
The organic layer was dried (MgSO,), concentrated, and purified by PTLC (7%
MeOH/CH.Cl,) to give the product (26 mg, 87%). 'H NMR (CDCls, 400 MHz) 6 7.2-
7.5 (m, 6H), 6.86 (m, 2H), 6.57 (m, 1H), 4.51 (m, 1H), 4.37 (m, 1H), 3.86 (m, 1H),
3.76 (m, 1H), 3.2-3.7 (m, 10H), 2.75-3.1 (m, 6H), 2.64 (m, 2H), 2.29 (s, 3H), 1.6-2.1
(m, 6H). LCMS (Conditions A): tg=2.68 min; m/e 675 (M+H)*

Example 37A

Using 3-methylbenzenesulfonyl chloride and essentially the procedure
described in Example 37, the title compound was prepared. LCMS (Conditions A):
tr=4.24 min; m/e 685 (M+H)*

Using the appropriate sulfonyl chloride and Preparation 1 in place of
Preparation 3, the following compounds were prepared by essentially the procedure
outlined in Example 37.

Example Structure LCMS
(Conditions E)
MH? ; tg (min)

37B R 657.1
H o
37C H 671.2
H OH
~UN N\/'\,Nj tr=6.16
N

ZT




N 623.2 HOH t
Exanple 38 H? 0 F-
wormssuisject ed to the sequence of
37, Steps 2 and 3,

in plrae

ano

=5.80 O=S 0 624.2 OHH't
sThe product of Exanple 37, Step 1
reacti ons of PERESPDEL025018
except 91that Preparation 1 was used

=5.70 FO= SN

5!'3 Feparatgi—3; Luu.veth.e—pw{—ep
2: To ag Iutlontg prodt&_}ﬂof Step 1 1{12%ny,
0.019 mml) in added ni gebiapyl
chl oni de hydro/cﬁl/or de ( ?/WE/ 018 mmol) and DI EA
(0.015 m, 04090 fter S*tNrrlng at RT for hlthe
m xt yre was vashed VVI e [ (MySO ) and
concentrated| PTLC of t r esi dQe 13 Et QAc/ hexangs)
gave |t he coupl ed productg(2.6 ng, % . This product
was fireated wth 3:7 TFAl CH O (1 riF) at RT for 1h,
di | ujed3dEt h|t ol ene 5m) and concent r atéyd.2n vaduo.
The nesidue pwas t alﬁan Hin tol uene, agg)
evaporatedtofer’ro dwaly¥mA, to gi V&~ 0
prodiict. LCMB (ConEHtl or‘Ps E) tn=5.16 mn; 622.2 (MrH)
. Usiing the approprlaﬁ i d @B dethefollovvlngﬁ
conmpounds wele prepare Exarrpﬂ’ cture LCMVS
(Conglitions E
37F H 682.2
H 9H oy
NoAN tr=6.11
o i =
F. g O:E
o}
@F T,
37G ‘ﬁ 717.2
H OH 4
AN NAN tr=6.00
o) 0 i iN]
F T 04
U o,
F d o
37H H ' 725.1
H OH 4
AN NAUN tr=6.51
o) o : E\Nj
F " 0§
LA 1o
Cli
F Cl
371
H L on 658.2
AN N\:/\(N 1r=5.68
o} o i iy
F 0s4§
Sl
F




m e

MH

t (mn) 38A 621.2 OH't

=5.64 38B 622.2 OH't

=5. 43Exanpl e Structure LCM5 (Conditions E) nfe WH ; t

W@ n08P1638C 627. 2 t

=5.79 38D 640.3 t

=5. 55 38Pr@ESD04+125018

? Ht =5.51 38F 587.0 OH t927.79 38G589.2 t =5.54 F.
I N SBH:.S)PP.J. UHA 1] =0. I 658.2
H OH .
AN NAN tr=7.47
o) o i i j
F F o
NN
qj A
L N
37K 663.2
H OH y
_~U_N N AN tp=6.04
0 o i -\N]
F " 08 s
T %%
F
37L 661.2
H OH
AN N AN th=5.62
o) o i
F /
0=5._N
o\g )
F
37M 595.2
H OH y
~UN N AN tr=5.67
o) o i j
F 2 N
0=S._
0 o
F
37N H o, 623.2
AN N\:/-\_/N tR=580
o) o i i ]
F\Q/: o=g
6
; I
370 624.2
H OH gy
AN N\_/\_,N tr=5.70
o) o i j
F > N
|
F
. Example 38
WU BT
o) o i E\N]
E i
O/ Y
N/
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381 651 .2 Ht =6.13Exanple 38J To a sol ution of

Exanple 38, Step 1 ( ng, 0.018 mml) in CHCO (10 m)
woamsadsed pyrazine 2-carboxylic acid (3.1 ng, pOr/0504/025018

mmol ), EDC (6 ng, 0.031 nmmeB), HOBt (4 ng, 0.030
npol ), and DIEA (0.018 ml, 0.1 mmol). After stirring
&gpai—' g Qr h, the mxture s washed vvith HO dried

and concentr at ed. I|c eI t ography of
et SNREY o O )

%he res]due (3:2 EtQAc/ hexa
F ve the coupl ed product/(\6’ A6% . Y ThI s product was
eate wth 3:7 TFA/ CH C (

(O af RIN ,
rdi luted h toluene (5 m) and cntra'f'ed in vacuo.

The residue was twi ce taken up in ol uene and
evaporated to renove residual TFA Fto give the

Pr e @?odudt@WExé%ré‘ cirg Sﬂsfp Fwds szﬁajécaemta th@éé(a@&%@of reactions

rocedures known to those skil in the

of Eéﬁmg?et% Stepﬁ 8@%38%?%* that\repaptionat w@s usedrpiptace of
PreparétiSi, §/ © Gié9The BRI 205 O ) T abm 530 5 1 oo sa3eN.
StepA:7. 2

To a solution of the product of Step 1 (12 mg, 0.019 mmol) in CH,Cl, (10 ml)
was added nicotinoyl chloride hydrochioride (3.2 mg, 0.018 mmol) and DIEA (0.015
ml, 0.090 mmol). After stirring at RT for 16 h, the mixture was washed with water,
dried (MgSO,) and concentrated. PTLC of the residue (7:3 EtOAc/hexanes) gave the
coupled product (2.6 mg, 20%). This product was treated with 3:7 TFA/ CH.Cl, (10
ml) at RT for 1h, diluted with toluene (5 ml) and concentrated in vacuo. The residue

was twice taken up in toluene and evaporated to remove residual TFA, to give the
product. LCMS (Conditions E) tg=5.16 min; 622.2 (M+H)".
Using the appropriate acid chloride the following compounds were prepared:

Example Structure LCMS
(Conditions E)
m/e MH;
tr (mMin)
38A H 621.2
H 9y
~_N N AN tr=5.64
g3 L)
E H N
U 0
38B H 622.2
H OH 4
AN N\_/'\./N tR=543
O o} g\ j
E H N
o) R
I P2
F




OH R=5.07 380 573.2 tR=5.49 38P 607.2 OH tR=5.46
Exanple 39 F Step : Bn N Bn N A solution of
wee@palraré on (395 ng, .08 nmmol) in Et O (5 m)PeEES2004/025018

cooled to -78 and borontri Pkuori de-etherate (270 m,
2.1 as—added —_Aft-er addi nn NBog¢

ol )

2-ter§x-al5"l}§|9l di net hyl §tfl&3¥9’y§yrrol e (T QQM% g.
Prod. Res. Dev. (2002), 6, 416-418) [&gen n%E)z4
nmol{), the rleaction was stirred for mie M -,78 ,
di | Jted at -|78 W|th sat. ag. NaHCO (btefMinhnd warjred
to 23 38C THe mi ure was diluted wifh E620.2ind the
orgdgni c | aygr was ed tha(?.’%) wat ef (lt)F(‘)_ d bri ne
( 1x)|, foIIowedW/ ﬂ congentrari‘on in

vacyo. The rjesi dueo\/vas |6’ur;f|e by chromat ogr aphy| over
silijca gel (|5 >50% Et S)s.to] give the product

as g single|diastereo (228 /7416 mo 39%. H NWR
(400 MHz, COCl ) d = 7.28- 7.16 (m [LOH), 6.81 (m

2H) .6 O~ —H) 5 8¢ (i 5132
(m 1H53 6@:’3%),
J =
H)

I .
.88 (m 3780H(q J = 3.2 3. 42
(d, y, . P. 9@r£81552H) |2. 10
(bs, . }3 H N To a solutijon of
t he |product [of Step 1° 80 mpol) in Et (3 m)
at 43 C was |added Pd( (10 2 44| nol) and
di ajonet hang (- 2 nmol  n

38E 612.2
N\/\/N tg=5.51

38F H 587.0
H 9H
AN N\/\/N . tR=779
0 o i iN]
. :
oy
F
38G k‘ 589.2
H OH
N N AN tr=5.54
0 o L j

38H 665.1
H OH
AN N\I/\,/Nj tR=611
I
38 H W o 651.2
AN N\Z/\:/Nj tR=613




10

Et O. After the initial foam ng subsided, the
reaction was stirred for h at 23 C After filtration,
w0 besoidste at e was concentrated, then subject edPdDUS2004/025018
rever se- phase HPLC (Conditiodns D, min ranp) to give
t he cycl opropane inter rre%g_%ﬁéwg, 120 mmol , 669% ;
LCMS (Conditions B): t F, me 563 (M+H) ; 463
(M Boc+H) . The aboveg intgrnediate (67 ng, 120 mmol)
was di ssolved in THF ) x afd BH - THF (500 mof 1
M sol uti on, 500 nmaﬁ« ’ C. After the gas
evol ution subsi ded, theoreac |om s’ heated at 72 -C
for 60 mn, cool ed to 23 G utedi with Et O and
quenched with sat. NH Cl sokufion©®T e;or gani c | ayer
was washed with 5% aqg. citri acid (Id, water (2x)

an 1x the[]er§§ g 'IP\]%SO and co cen @(é
un %ra Htma Bxap|e 881 egm I M%@m IFelgllz (10 ml)
was @Haée'dy%i'ﬁe Q%%rﬁaxyléoa%umh ,mﬁ??%zs B ( E@@d 3! h@né 031

To a solutlon

me! d‘ll(BBF Gbmﬁiapélﬁ(bm@)u&ndé":—("bﬁ) A48 mlog. inmimol). nAit%leerng at
T 3 P B L 8 5005 e

Snllcal geéchramastbgmmlye)feh@fe&rtilaa(&QrﬁtGAnih@(amest tH&h €9 MeOH/

b il t h f |t
Crizel 8% the Yo e el G g raile” RS Siudings Boatonguitn 317
TFADcmclz,(mOﬁ%t Hmo‘ihh\/\@ﬁutddrvﬂﬂ"tio}’uéﬁ%e ) éﬁaﬁccsr@étntrated in

ste_'pn%Step : To EDC-reS|n (216 0 rmol at 1

vacuerol heyrasidis was twiee tabaréapan é@uaﬂe @ﬁdcﬁva«pﬁéatsd de mésrtnow residual
=
TFA% v@ trgé‘gglo%éﬁgo HEMD c&nﬁu ﬁﬁﬁ EIEA] lsCEb %o ?;f}za(nlvém) .

Prléﬁagairomdulree &howy, to1BOsarskijled thendtrt , thefalidviihg Examples
wereV/re}g'r'%{;ter gently shaking the reaction for 18 h at 23

CF,) 8%% i samine resin (Argonaut Technol ogi es, 195 ngy,

660 [mAxangile 3.[38 mmol / gSirgadieg) and P NCPaNs! n

(Ardonaut Technol ogi es, 224 ng, 330 mUlcRhditibhs EIC

| oagi ng) were |added. After 6 h of further ;shqfyra,

readtions werg filtered, the reS|n vvashedw )'I‘HF

n1) all e UI dl T es, 1rerroveud UIIUCI vacttt | 1L~
r esi dueg%s pyri f%%@vegﬁe phase HPLC tE%ondl tijons

/g
he

—~ — —

D, mn ranp) tlo-giw NQt di at e Boc- p=6t26ct ed
am de (24.8 nyg, 40 ,037% Candi tions A):| t
= 4./98 mn, nlje 614 (M ; SSJ\( utH) and 514
(M Boc+H) . The am de ( o

38L H 666.2
H OH 4
AN N\_/'\/Nj 1z=6.06
o o i ;\ o
N ~
j Bl
H
F
38M H 630.3
OH
SN e
o o i X )
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ng, 32 mmol) was deprotected using 20% TFA/CH C (3

m) for 6 h at 23 C, foll owed by renoval of the
woadoapidses under vacuum The resul ting resi dueP@EES2004/025018

exposed to 1 M HCI/MeOH (300 nL) for 30 min at 23 C,

then Lb,e—gr_aduc,t_
(17. 2 nhol , EOO%' LCVB (Condi tipns Af/2t =

4. 26| mn 514 (MiH HEQEi e 4D F Pr N Bn N N
Boc Bn OH OH Tp a Sel ot rherProdugt from Exahpl e
39, g, 0.2 mol) Pn MeOH (¢ . 5{ M )R€8.0D C has

careful ly added Ni Cl -6HF y, 0.H07 npol ) and NaBH
(8 , 0. ‘I.). After 98@?the reacti on m xturp
was [diluted with sat. NH C Fand CH C .| The aqueous
layer was twice extracted wwth CH C and the conbi ned
or gani c 3B&yers| were dried (MgSO ), concentr&f®8 and
directly taken intoYth Xtust@p.Bn OH O khE ggThe
product from sit ep~LN NO-18 )] was stirred
with 20% Pd(OH) /carben (7% mg) iEn MeOH (3 ml) under a
50 psi atnosphlere of H anti I TLC |i ndi cated the
conpl etion of {the reactia’o\@?ter Lf\'rl'tering t he
reacfti on m xture over celiffe, the filtrfate was
concentrated tlo give the désired product in
gquantitagpve yield. Step 3: The product| of &=Ep Z2 and
Preparation 1 jwere>gou d ando# hg resulta r oduc
deprjotected in aral e _nethod of| Exdiiy 402,
Stepg 6 to give the ppoduct; LECMB (Qondiftions A) 4.13
H N

mn:| 516 (M-H) F : l
F;

—F

Example 39

Step 1:
F F
F F =
H H ’, O
BnoN BnyN gl
o) OH oC

A solution of Preparation 10 (395 mg, 1.08 mmol) in Et,O (5 ml) was cooled to
-78 2C, and borontrifluoride-etherate (270 ul, 2.15 mmol) was added. After adding N-
Boc-2-tert-butyldimethylsiloxypyrrole (Tian, et al., J. Org. Proc. Res. Dev. (2002), 6,
416-418) (960 mg, 3.24 mmol), the reaction was stirred for 4 h at -78 °C, diluted at
-78 2C with sat. aq. NaHCO3; (5 ml) and warmed to 23 2C. The mixture was diluted
with Et,0, and the organic layer washed with NaHCOj3 (2x), water (1x) and brine (1x),
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20

25

30

Exanple 4 1 Pr N Bn N OH Boc Bn N TMSO Boc TMSCI ( . 14
m, 8.96 mmol) was added to a solution of the product

wo easnissanpl e 39, step 1 ( .23 g 2.24 mmol ) i NnPEHUSDNNER5018
(10 M) at 0 C. After 6 h,9The reaction m xture was

ol ol Byl G b S oryalf VUG TSl s purre
by chidraatogheptey evéresllidd\galsi-350% RO/ Rdkfibsi i %L\W/Ertﬁlégpl\r%%;ct as a

taken into the next step. Step 2: Bn N Bn N
singtavBiastasesmep (22&my, 316puBobBIE)anpl NMAL (460 MHz £3ECH) & = 7.28-

Q | an , . em (.20

716830 581 Bty Gk, THii G E0IM. 654 o, . G m. 11,

4.58\agn, Bdyad78 gd,eu sql3u :I-QDZH\S, 3.he (a,r@éum.szzqm-z,t 8A2Ym, 1H), 2.96
145 ng 0. 23 mmlzaln THF (2 M) at -78 C. After 2.5

(m, BH) %20 (bsicthiod 48 & @HD- was diluted with water,

Ste birred for 40 mn and concentrated. The residue was

_‘%di ssolved in 3 M NaOH, extracted with Et OAc (3x),

nd concentrated. The

nd the organic |layer dried
| ytic anmobunt of pTSA in

i due was treated with a
at RT for h, then con at ed:~, The resi due was

, in Et CAc, washied W Jhysat\ NaHC 3, and the
BRY A Nay%r—ms—d#—i—ed»concgzrﬁ edyand directly
takemy nB@ t he next step. Step 3:oMBoBn, N Bn

To a solution of the product of Step 1 (100 mg, 180 umol) in Et,O (3 ml) at

23 °C was added Pd(OAc). (10 mg, 44 umol) and diazomethane (~2 mmol in 7 mi
Et.0). After the initial foaming subsided, the reaction was stirred for 18 h at 23 °C.
After filtration, the filtrate was concentrated, then subjected to reverse-phase HPLC
(Conditions D, 15 min ramp) to give the cyclopropane intermediate (67 mg, 120 umol,
66%); LCMS (Conditions B): tg = 3.71 min, m/e 563 (M+H)*; 463 (M-Boc+H)*. The
above intermediate (67 mg, 120 umol) was dissolved in THF (1.5 ml), and BHz-THF
(500 pl of 1 M solution, 500 umol) was added at 23 °C. After the gas evolution
subsided, the reaction was heated at 72 2C for 60 min, cooled to 23 °C, diluted with
Et,O and quenched with sat. NH,CI solution. The organic layer was washed with 5%
aq. citric acid (1x), water (2x) and brine (1x), then dried over MgSQO,4 and concentrated
under reduced pressure to give the cyclopropanated pyrrolidine (92 mg, 109 umol,
92%); LCMS (Conditions B): tg = 3.38 min, m/e 549 (M+H)". To a solution of the
cyclopropanated pyrrolidine (92 mg, 109 umol) in MeOH (4 ml) at 23 °C was added
palladium(il) hydroxide on carbon (20%, 50 mg). The reaction mixture was stirred
under an atmosphere of Hz (1 atm) for 6 h at 23 °C, followed by filtration through a
plug of celite. Concentration in vacuo afforded the product (40.5 mg, 110 pmol,
100%), which was directly used in the next step.
Step 3:

To EDC-resin (216 mg, 330 umol at 1.53 mmol/g loading) was added a
solution of the product of Step 2 (40.5 mg, 110 umol in 2 ml THF/CH3CN, 1:1 w/v),
followed by a solution of HOBt (27 mg, 180 umol) and Preparation 1 (35 mg, 130
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TMSO TMSO Boc MeMgBr (.4 Min THF, 0.67 m, 0.93

mol ) was added to a suspension of CuBr-DMS (196 ny,
w@®2@3/0m306 ) in THF (3 m) at -40 . After 60 m PCEHUS2080025018

, the yellow solution was @®oled to -78 , and BF - Oet

oy b hHEICkAeN o e A aeatl shakingahe sgacisrpier 18 h at 23,
o i P ot CHcHS3o g o, A T 58 o
loading® ah@ S -NTO wesinqiArgbretit WdchnaRigied\id2d! rhH-330 fLﬁ‘hM & 1.47

ayer

and Et O Follow ng extraction of the aqueous | ]
mmakigIpadingpwer addedafifter 6 syeffyrther @h%a%gae (reastioqs were filtered,
e gt YR IR Dok 1L 854 40 R0l R ARES A . T
residu€omals puofied By revergephaskhdRIESi(Coddiioad ud,t 19 n@VEamp) to give the

v 2B H 5P Bt ol s o 0 g Bl Eoncions A

= 4. d6Rnlirhie0 ﬁmﬁ?f}%s@ M-tEpdH MAD 514 8!@13‘&+44)+.T'|°‘I§e amide (20
product fromstep 3 was converted 1 nto Exanpl’e 41 by

mg, 388 sieml) whb ylephatestadeusing 268w T ES/CHLCE @8 thl) for 6ER ad2BEC,

fO||O\?I%ﬂ_ lq;’/a%&lo‘éalﬁgg t@%’vwg%&gaggﬁ%r}%ﬂﬁiq ?'és%%tinngi Pe;si05ule6was
expdgg')uftb uqmqn@m(e%g (érg?ntpfoa@gyrﬁma&lezé ’2’@,0' fgﬁbg chhtefaled dnder

in CH C at 0 and was added dropw se a
vacusiol ot give tioé praiyet ¢pabedgoB2 hhdd, t00%E LGS, (Condiionay): tg =

py.ridin 1 mol, 2 eq) in CHC (100 m)
4'2656'&"119%.1&#&@'%'?’@ pitate forned was filtered off and
the filtrate was washed Bihmptd 0(3X100 ml), dried

(MgSO ), and concentrated ip vacuo. The resi due was

chromat ogr aphed on silica gel by eluting with 70%
Et OAc/ hexanes to give the duct (13.34 g, 61% as a
brown oil. H NWR (CDCl 3p d 4 67 (t, 4H), 2.36

(m 2H). Step 2: Owe To a suspknsf{op=of NaH ( .03 g .

mmol , 60% suspension i B ninéal oI Y in
PI'2N OOH
Step 1:
F F
F = _.F
0]
anN E‘ anN N

To a solution of the product from Example 39, Step 1 (111 mg, 0.2 mmol) in
MeOH (1.5 ml) at 0 °C was carefully added NiCl,-6H,0 (17 mg, 0.07 mmol) and
NaBH, (8 mg, 0.2 mmol). After 90 min, the reaction mixture was diluted with sat.
NH4Cl and CHxCl,. The aqueous layer was twice extracted with CH,Cl,, and the
combined organic layers were dried (MgSQ,), concentrated and directly taken into the
next step.
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Et O (20 mM) was added the product of Step 1 (3.46 g,

.76 mmol, 1 eq) in Et O(20 m). The reaction m xture
wowmseidsra ed at 0 C for 30 min. Then a sol uti oPcDUS{0046025018
nmet hoxybenzyl car banoyl ) net Byl ] carbam c acid tert-butyl
ter (4.0 g, . mol, 1 eq) was added dropw se to the

&%iactlon m xture V\‘i_:1I|e the reaction tenperature was
ept at 0 C. After|the m xture was stirred at RT for 1

a second porti of NaH ( .44g, 16.44 mmol, .4 eq)

added and t cti m xture was stirred at RT

® was poured into a :1
B HCl andi2Nce V\/&E?J (15 m). The aqueous
phas@“vvas extracted w €H

O (3 X 100 m). The

colee htaciet fom SBact g Puud treol e a2 oe

Pd(dl%ozlaarb&‘?/qm% Mo (3 o Ngumeeﬁ Q%Omsﬁ’éﬁﬁbsggheré . H82 at RT until

yel I'ow oi | .

TLCQ@p{?:@ﬂg theg cggwagtlorgpf) the4eggthr§ Afgq.q)flltemng;grqerfeagtpn mgixpge over
celitd sth%%!'i‘?atew%é ngr'éleﬂfb gge Iﬁ% tdgg&e%g) f{ iR %@atltatlve yield.

Stepgiindensed with Preparat| on 9 by essenti aI ly the

el et ot S el Fopaleie 1 e Mg 38l @pgfehan

proddét deprptactéd traanalogy & gﬂa m&ﬂ%&b%rﬁp?&lﬁﬂa&@f(@ C% the
product was ne :
PFOdS%%%{JOW%Q“@Mﬂ%"M I ("30‘}"?’7 24 (m 2H), 7.1
(m _2H), 6.82-6.25 (M 3EkanpQi(t, H, 4.76 (m1 H),
4.57 (m 2H), 3.92 (t, 1 e 3 (s, 3H, 3.51 (m
3H), 3.26 (m 3H), 2.99 (m J1 H), 2.47 (s, 3H), .69
(m 2H), .64 (m 2H), .50 2H), 0.99 (t, 3H), 0.85
(m 3H). MS(ESI): MH = R ' the appropriate
starting materials and gsse e same procedure

the follow ng Exanpl es nere p grled Exanpl e
Structure LCVS (CondiitN o @
635. 3

e VH; t (mn) 42A Q

Step 1:
F F
F . F
(@]
Bn,N N Bn,N

oH Boc TMSO Boo
TMSCI (1.14 ml, 8.96 mmol) was added to a solution of the product from

Example 39, step 1 (1.23 g, 2.24 mmol) in pyridine (10 ml) at 0 °C. After 6 h, the
reaction mixture was diluted with water and CH.Cl,. The aqueous layer was twice
extracted with CH2Cl, and the combined organic layers were dried (MgSO,),
concentrated and directly taken into the next step.

Step 2:
F F
F o — F
oM
Bn,N N BN N

TMsO Boc TMsO Boc
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t =6.22 42B H PHH 669.2 t =6.44 BACE- Cloning, Protein
Expression and Purification . A predicted soluble form
waoofoohiurssrs BACEL (sSBACElI , corresponding to anpua/@es2o@n2sols

1-454) was generated fromitohe full |ength BACEL cDNA

8 548 S DL SO0 NP Bl ot o .o

cneaﬂ\(aooa)gazea;m RIBAKI (1 N1Gh Odﬂtxéﬂél,,o Baglrl, elcta)mn%) waA added
H ndl I |/ Prrel ment from CE1l nyc/ o
to aigoliieNEHdBE PUT] Nare sifp KIS0 A TAD ) THE @ &) at 78 °C.

AfteP bieh %ﬁgﬁé‘g@am dtﬁ}e (/v'ag‘ﬂnhféig\ﬁ/g% weltes BirBY 18V &hinSin and

r econbi ener ate transp03| tion In
con@tmt@ad The rﬁm:@@asgadbssosaﬂswwrrﬂa@l-l ekisacisd@dth EtOAc (3x),

and [F Rt et (FREAMbTo0 SR SO BBRY B ettt urplited with

a catdytgeasioahe of pTSALINMEOHRMRT doii 1815, tHanScarelehtratet. @ he residue

was&p&ﬁsgk‘%gggrgﬁ%&%gcwﬁ g@g\lmtpg@qvha%and tﬁ oerlggr% ?a(ljyer was dried
(MgS@Iq %hbén{réfeu%dwga@/ aREN N8N Xt stepoen) . Five
l'iters of high titerplaque purified sBACEnyc/His
_tQQL@_rus was used to infect of logarithmically grow ng
f9 cells for 72 hours. Intact cells were pelleted by
entrifugation at 3000cg for m nutes. The supernatant,
ntai ni ng secreted was col |l ected and dil uted
oviv.wth 100 M . The di |l uted nmedi um was
ove Ssepharose JcolJumi—~ The Q sepharose
washed wi tBn.BufferNA (20 mM HEPES, pH 8.0,
Pr ot ei ns, WéS@ ePUted fromthe

50M&QA Na

).
BN WP Tk B L% e S B o
CuB?-@MSTUQ@rn?g R?QB%’m@T)Qn h‘Pﬂﬂ(%ﬁnﬂ’)nét‘M@ N, Al‘ff@‘r\e@%rrpﬁt%o °C, the

col umm. col umm was then washed with Buf

yellowy §ngtnqmwmle@w & ®°C 5t Bivb1Qick X0. 186untd Opﬁ?Qotrémml% was
add%.rﬁgérgﬁg?w%,gegglu%ﬁ Rt {:Fordu@t fBH Leb d'zC{* SOt 23 mmol) in

rotein fractions as
THFRt (NS BilewthsmddAédsand (i mramtion GAs warmed o E8Ndvert22H. After an

acafighdith Sty P e derioives oyt Sat. NIRCIAHSH H 7) and
Et,0. Following extraction of the aqueous layer with Et,O, the organic layers were
washed (1 x NH4CI, 1 x water, 1x brine), dried (MgSQ,4) and concentrated. The
residue was subjected to reverse-phase HPLC (Conditions C) to give the desired
product [LCMS (Conditions B: 4.71 min, 623 (M+H)"], along with material without the
TMS-protecting group [LCMS (Conditions B: 3.49 min; 551 (M+H)"].
Step 4:

The product from step 3 was converted into Example 41 by essentially the
same procedures set forth in Example 40, step 2 and 3. LCMS (Conditions A) 4.62
min; 516 (M+H)"
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assessed by SDS- PAGE and Conmmassi e Bl ue stai ning.
N-term nal sequencing indicated that greater than 90%
wmtooshmspauri fi ed sBACEI contai ned t he prodonmai PCT/LE00£025018
this protein is referred t®wias sproBACEl . Peptide
Hydrol ysis Assay. The inhibitqr,, 25 nM EuK-biotin
| abel ed APPsw substrate ¢ 2SEV/NL DAEFRHDKC-
biotin; CI S Bio InternatGanal, France), 5 nM unl abel ed
APPsw pepti de (KTE NRDAEFRHPK; . Aer i can Pepti de
Conmpany, Sunnyval e, G ﬁ | S ACEI , 20 mM PI PES
pH 5.0, 0.1%Brij-35 (groteppn grage, )al bi ochem San
Di ego, CA), and % gl ycerml wer eOpriti ncubat ed for 30
mn at 30 C. Reactions wwia by addition of
substrate in a 5 maliquotijresultin @ total vol une
s oq_ 25 m. After 3 hr at 30FC reactions were term nated
—t—e%yuadditi on of an equal volune of 2x stop buffer
o-soatgpni ng 50 M Tri sydehpM:0, 0.5 M KF, 0.001%
Brij-35, 20 n‘g SA- XL665 (cross-I1inked all 020h¥coc1yani n )
pr 62& $PIEURMp PEHIugraeigngsulieHe aphydiife, (22 ml, 13T mmol, 2 eq) in
t ' lo ) v ;
CHCH00%00 P19 °C andUas ey GRANS 3 Sol HoAsh ] IPidhancdil (5.0,
66 npapl, dteq)land pyidide (10.61g 18dtmmal,dc2 eghie GHaCle (b@d orlover 1 h.

The REab g8 I0lrhad s oot B 4iE rudlBofaC BRGH8Gufin 0 (3100
mi), Idaledr(Mgng),_ amlj eancdrdratde irs eague Tiod b’f&%&@b I;hmsg:éﬁ@mﬁﬁogdraphed
el ay . and sinul t ageou asurenments o ot nm_ an
on s{iga Ubh DU s 7555 BroRaBExRRSDIigh'e (R RIRGLAL 4,80 0. 61%)
IR &ior? e t ' |
2 o FOWR AP CRLNMIR (CBRRE S00MEe) S8k, ZREZ:50 19, o
Stepd?:vi ded by the rel ative fluorescence at 620 nm
(665/620 ratio), in the peesence of varying
concentrations of /and a%f‘j;d concentration of enzyne
egr
Y

Tfo/a[l,d'\aLll. strate. Nonli near ession analysis of this
dat a“Was pertor nmed using hPad Prism 3.0 software

5 nm

sel ecting four paraneter |Qgistic equation, that
allows for a variable sl ope Bottom + (Top-Botton)/
(1+KyH(LOQECSO- X) Hi Il Sl op .. X is the |logarithm of

concentration of , Yis the per%’@ﬁt change in ratio
antio ¥ sitspensiontoftidal ¢m08rg] 1go@mrhol, 6086 susgersiar pmindral oil) in

etcF B BB bl LSRR b BRSPS, el 0 (20
ml). atreitealtion ndixRPe WasldiPRd A0 POK6r 3U Afier Ik Adsiutio ol [(4-
methoxybenzylcarbamoyl)methyljcarbamic acid tert-butyl ester (4.0 g, 11.8 mmol, 1
eq) was added dropwise to the reaction mixture while the reaction temperature was
kept at 0 °C. After the mixture was stirred at RT for 1 h, a second portion of NaH
(1.449, 16.44 mmol, 1.4 eq) was added and the reaction mixture was stirred at RT for
2d. The reaction mixture was poured into a 1:1 mixture of 1N HCI and ice water (15
ml). The aqueous phase was extracted with Et,O (3 X 100 ml). The organic layers
were combined, dried (MgSO,), and concentrated in vacuo. The residue was
chromatographed (SiOz, 5% MeOH/CH.Cly) to give the product (1.5 g, 40%) as a
yellow oil. "H NMR (CDCls, 300 MHz) § 7.18 (d, 2H), 6.83 (d, 2H), 4.50 (s, 2H),
4.13(m, 2H), 3.78 (s, 3H), 3.49 (m, 2H), 3.30 (m, 2H), 1.68 (m, 2H), 1.47 (s, 9H).
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to about 100 nM Conpounds of the preferred
stereochem stry have I C values in a range of about 0.1
wo e00aboiste 500 nM preferably about 0.1 to aboueCct/08200M25018
Exanpl e 29D has an I C of .#2nM For preparing
phar maceutical conpositions fromthe conpounds
Stegydscri bed by this invention, inert, pharnaceutical”®

acvﬁ@*p?@dlﬁ:twe”téﬁ Qs,vér@aombr%etdw&h P@éwaﬁbn lgl tswégbent.auy the
Solid formp g';ratl ons_include powders, tab

proceflyfsepkixare Pt?r Ubtep, 1. chbe reudtant proriict V\@SCBUbJeCted to the
proc@HBRaosf E‘)Eér’nﬁﬁ ad @egou ; Rgér @Hr‘?fb&a@iphggb 800 tQAc/hexanes then

npr i sée from a rcent actl

1o‘>/olM1§mHﬁEtemG) 1! ptehice wasl olstainadr i H NMR g:m@,vvooorMHh)es 7.54 (s,
nesi um car bonat e nesi um st ear

1H) et (S st (ma%Hb§e11 (e < Bagvas (@), SHohobdl dikd, 4.76

| b
(m,1FgPEE7n, A, BVAROHES PR (S BHIPSHC(H SR 86 RDSFY, 2.99 (m,
1H), @42 s, i)e 168 (meﬂsl) ant¥ (ot abk)i,s1 .60 (waﬁbf)a@ﬁ@r(e 3y, 0.85 (m, 3H).

itions may be found in A CGennaro (ed.),
MS(%%E?T Wo %gggﬁar maceuti cal Sciences, 18th Edition,
( 198y, thd/aplordpridte Startiog Graterigdrahesdeetiaby theagarae procedure
Lj quj dséorm preparations include solutions,
the le!l‘gﬁ@H XHAPIRA YVRIMArEPRWY: As an exanpl e may be

ment foned waf er or wat er - pr opyl eneJ gl Sol ytions
for pBfEPRIEr BPIYGHECt i on or additip C%%?%Et bners and
opacjfiers fpr oral solutions, sus % Han

emul sions. L qU| d form prepar ations o tnclude
sol uHoens—Fo H an"sa. adm-n-strat UII 50l

pr eppd2Ai ons ’\g pr ormhpal ati pe8ady i ncl ude

sol uf i ons and/soN Np,wdel formp=64E2h may be in
conbj nation wWth phapmgcest | al’\acceptable carrier,
such| as an iphert co el g. nitrogep. Also

i ncluded are| solid :‘ﬁl@ﬁ;repa ohs which are

i ntepded to pbe converted, sho y before use, |to
I|qU|£J%éormpre ratlonsfor el t her par ent er al
adm rati % or s %écque soI Ut i ons,
suspgensi ons Si onf\)ﬁ} conplesfidet of the

I nvention may aI s pe el pim abl e transdermal |y. The
transder mal conposit ,s ca L he form of | creans,

| otifons, aerjosol s and/lor emul ns and can be | ncl uded
in a FHE&J—p&t—elg—ef—t—he—nﬁtr *—er—eservoir type

BACE-1 Cloning, Protein Expression and Purification.

A pfedicted soluble form of human BACE1 (sBACE1, corresponding to amino
acids 1-454) was generated from the full length BACE1 cDNA (full length human
BACE1 cDNA in pCDNA4/mycHisA construct; University of Toronto) by PCR using
the advantage-GC cDNA PCR kit (Clontech, Palo Alto, CA). A Hindlll/Pmel fragment
from pCDNA4-sBACE1 myc/His was blunt ended using Klenow and subcloned into
the Stu | site of pFASTBACI(A) (Invitrogen). A sBACE1mycHis recombinant bacmid
was generated by transposition in DH10Bac cells(GIBCO/BRL). Subsequently, the
sBACE1mycHis bacmid construct was transfected into sf9 cells using CellFectin
(Invitrogen, San Diego, CA) in order to generate recombinant baculovirus. Sf9 cells
were grown in SF 900-II medium (Invitrogen) supplemented with 3% heat inactivated
FBS and 0.5X penicillin/streptomycin solution (Invitrogen). Five milliliters of high titer
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as are conventional in the art for this purpose.
Preferably the conmpound is adm ni stered orally.

wore@beraaid y, the pharmaceutical preparation i SPETIUS2004/025018
unit dosage form n such foBm the preparation is

subdi ed.into sujtably sized unit doses containin
plaais BUaled SEACKRHTIHS BEUS Map HECFPIVECE St IR NIy growing
I,
519 Bl #r P2 hbliR. YRR bel O ware BNy CRRifuGRBH o 3pBox for 15
mmu@e@pahatslupammwbeon@nmeg secreieq sBAGE T, voas adllacted agd diluted

50%f B focle ERRRAS, W B bl R by s g OR o o

seph@@@sé golaenri. oThE Q-pepliarosk aoluann Wasavastied with Bufferad (20 mM
dosage enpl oyed n&g be varied dependi ng upon the
HEPESy i 819 R0INME Natkh- pati ent and the severity of the

CQﬂ.Qité.he NwBfd @nguéd ﬁéﬁﬁ%e ?hmds%t ¢NImAfwith BUI%P Be(fzo mM

dosage regi men for particular situation is wt

HEPESe pkk810, 560 leeNaGt) Tmpr@éﬁmmatsﬁér@m thﬂsQ*%ﬁFdlafdae cplumn
weregpﬁc?g(g a?ﬁﬁéo%&e&’bmodﬂl N‘FAQS%dyeséo?ur%ﬂ an WT‘N‘éolumn was

as required re uency
then afa sl wnittsBuﬁEr En(26fmivhid E&E ) qubh 80, GO0t Na@da)nthlmd protems

wersEn Py BEE BB 20 PGP Gl i ractons

as défetRiMédey tHd Biifeid ASs @6radd CA) Werbaohebhtraedd@ing a
condi tion and size of the Batl ent as well as severity

Centgeon 30 %ﬂ?ﬁﬂﬁﬁﬁortﬂmﬂh@orﬁ? c8 é@E%P%“S“MlW,%‘i estipataskiodia~ 90% as
] r
s by e 1 e o by Stelind, RHeT AR SehBfeing
indicatg/ddthwat greager ﬂr@hﬁ@% of the poritied SBACEdIl wra:temendbthesprodomam
onNpo f £l a.j sed in conbination with

hencéﬁﬁﬁﬁrg?%ﬂ%gquﬁggB%?%%“g?}héﬁt han those of fornula ,

an HMG CoA reduct asReptide blytifolysis Agaaysecr et ase

|nh| bItOI‘ a non-steraqidal anti-inflammuatory agent, an

W\' itor 2% AM EHE-biglin [absleh APEgursUlRstrate (EUK-
KTE?@%V k@”ﬁ%@ok@ﬂ“bﬁhg%lé’ iGTht8faltioRgY 'F‘Péﬁceja§ m%}‘nabeled

cogni tive disor er of neurodegene
APPstsp@lpttide (KT EEISEVM@AEHBHMWnemar’DEepUde Company, Sunnyvale,
CA), 7 nM sproBACE1, 20 mM PIPES pH 5.0, 0.1%Bij-35 (protein grade,

Calbiochem, San Diego, CA), and 10% glycerol were preincubated for 30 min at

30°C. Reactions were initiated by addition of substrate in a 5 ul aliquot resulting in a
total volume of 25 pl. After 3 hr at 30° C reactions were terminated by addition of an
equal volume of 2x stop buffer containing 50 mM Tris-HCI pH 8.0, 0.5 M KF, 0.001%
Brij-35, 20 ng/ml SA-XL665 (cross-linked allophycocyanin protein coupled to
streptavidin; CIS-Bio International, France) (0.5 pg/well). Plates were shaken briefly
and spun at 1200xg for 10 seconds to pellet all liquid to the bottom of the plate before
the incubation. HTRF measurements were made on a Packard Discovery® HTRF
plate reader using 337 nm laser light to excite the sample followed by a 50 ps delay
and simultaneous measurements of both 620 nm and 665 nm emissions for 400 ps.
ICso determinations for inhibitors, (/), were determined by measuring the
percent change of the relative fluorescence at 665 nm divided by the relative
fluorescence at 620 nm, (665/620 ratio), in the presence of varying concentrations of /
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adm ni stered sinmultaneously or sequentially, or a
si ngl e pharnmaceuti cal conposition conprising a

w@eoospousds of fornul a and one of the other ageneGr/Us2084/025018
pharmaceutically accept abl &#4carrier can be

and %ﬁﬁeﬁli %Sqtnziaﬁgapé”@ 8@%@%? %rr]\t S f gtg.Feﬁ e@°”ﬁ%%ﬁ%§;bSPes%%n e?naIySIS of

_this dafavwas perfatmed alsing GRrgriHdEPASMANO 30awaes BeRdERg &Sur parameter

oo eTo. §o ki s 58, B o)
(1+1'3|7\%E§%%Cre **th'éﬂbf)@]r'z %(%i}?é ﬂtﬁrﬁ%‘f%oﬁéeﬁt%tlﬂﬂéﬂ Y is the

ctase itor anma- secr et ase
percenhthangs in ratin-ande¥ statts atdmttom aﬁldane@ttortgp adiera sigmoid shape.

crBPRLEp AL AW hint FERSA A0E AORH tenas ramapousg-1 o

aboute30jeo @ nm rpeelfefaihﬂ obt 0 sihiechbait €1000InM andreTpsefe@byeabout 0.1

o TR s wﬁ%@k e g lestoeeisnsharis Y havs Mesoaalues in a

rangertcr abdiit éelctbeét%iﬁ sdmmm' bFHféra‘le@tBodtftﬁ'ﬂ té aeéat Péo nM. Example
rmul a A reduct ase i nhi bitor,

290@&%1%1 %cloéﬂé‘s@'\/'l nh| bitor, a non-steroidal
anghy ﬂt)r'é:p'a iﬁﬁ%a Cﬁé‘ﬁxp@'sﬁ%ly gpﬂﬁﬁéé%?wnds described by

recepto gonls nesteras
this iawenh@myhent oprtatmdcedycaﬂyeactaeplnbladarrmrst:andmb entHE)sohaor liquid.

ol e o sEARE S L P B,

cach@t@aﬁd@appbgﬁjr{ésacﬂﬂop@bbérsﬁéﬂd Ia@let? il Be SORMIREE of from
t he other agen

cont ai ner conpri In
aboyimfoglqut 85 c%ﬁrp?ma%‘gﬁ’ﬁt'ﬁ%'le@'%f L@abl%czlw GaEeEARdMmewn in the
t e
2, G O ORI N AR iRl (BRESERY dlacippe. Tabls,
powd@esecachals andidapsulesaandia ugedas sbbid dedage feme $un'gibdae for oral

ccmfAHBR. S8 bR BACSRIy BaEar RS s o
manafaeture fdi {driousndompssitiend mayﬁ)e foumdiinve rGemaral(é@) Remington's

Pharlf*r? el es lgﬁ'@ésag@r}t&gﬁﬁ&pnzz ng@(aﬁ.g PtéJstglgamgg&t) h%ggto%f

Pe ,@g‘mgﬁ,ét ed in conmbination wth an HMG CoA reduct ase
i nhibitor and a non-steroidal anti-inflammtory agent.
WHiifdidifrem prepaniations inghidesolntiens seispersions aad amulsions. As an

exan&@@lﬂgfbé‘?ﬂeﬁmc}r{édt ?te?B?Wa&%@rﬁE@%ﬂFﬁ@ ané%'grl gél arenteral

m;ectmmoeaﬁggr%lof ksfwee[emw;r;ﬁ;fdtcopadiﬁme farforat solotionys, skispbénsions and
emufsnhons quwélfom‘?f prehparla{lglrnsn ?nay al86 include solutions for intranasal
administration.

Aerosol preparations suitable for inhalation may include solutions and solids in
powder form, which may be in combination with a pharmaceutically acceptable
carrier, such as an inert compressed gas, e.g. nitrogen.

Also included are solid form preparations which are intended 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
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nodi fications and variations are intended to fall
within the spirit and scope of the present

w0 noenidson. We claim . A conmpound havi ng the sSPeTIUS200€025018
formula R OH R5 ,0 or a phernaceuti cal ™ acceptabl e

emgigions and candiesinthelieeidh.a MesrmaRba o;h dihe Haﬂﬂﬁ( ot¥ésétvoir type

as g%%EY@PC%%}‘QF&MQ%QHSS@%OWM oal kyI aI kyl ,

het PraferipHebmblsihg |§édﬂmm%‘l§?@d ﬁ%ﬁ% anyl al kyl ,

| al ky al ken s H or aIkyI
het roaracyh‘y th pharmgce@t'qal aremaranmyqsnoad kit dosage form. In such

B oot iy AP o

apmepeatecquammlek)dfmaabtlvé:&dmpsnént @.d, an *’é%bfnk@ah%unt |t_(|) achieve

ndently selected fromthe group consisting of
the c{b%ﬁ% BRes) “alkynyl . halo. - N, hal oal kyl

cycTI@%blﬂ%ilwtggg ;/all::ﬁ@é &Mﬂlngo'&)ﬁh’m %g%ﬂétr %é% ﬁ ;?r%'b}é'ratlon may be varied or
adjlﬁglpg 6356@' g4t &ypgipcp@gout Bg, pmﬂaramgzﬁpnaatjout BREpto about 50
mg %Bréibﬁefg?a%l)afrg ﬁﬁ){& b 3 y|2%c'1"§y?é¢q{§] ng | {%he particular

cycl oal kyl cyc
applgatiemar yl . het eroaryl al kyl . heterocycl oal kyl ,

T M Rl
of thénpatientearat thecdenebrityf of theadbndition being treated. Determination of the
proper dosage regimen for a particular situation is within the skill of the art. For
convenience, the total daily dosage may be divided and administered in portions
during the day as required.

The amount and frequency of administration of the compounds of the invention
and/or the pharmaceutically acceptable salts thereof will be regulated according to
the judgment of the attending clinician considering such factors as age, condition and
size of the patient as well as severity of the symptoms being treated. A typical
recommended daily dosage regimen for oral administration can range from about 1
mg/day to about 300 mg/day, preferably 1 mg/day to 50 mg/day, in two to four divided
doses.

When a compound of formula | is used in combination with a B-secretase
inhibitors 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 to treat a
cognitive disorder or neurodegenerative disorder, the active components may be co-
administered simultaneously or sequentially, or a single pharmaceutical composition
comprising a compound of formula | and one of the other agents in a
pharmaceutically acceptable carrier can be administered. The components of the
combination can be administered individually or together in any conventional oral or
parenteral dosage form such as capsule, tablet, powder, cachet, suspension,

solution, suppository, nasal spray, etc. The dosage of the B-secretase inhibitors other



10

15

20

25

unsubstituted 3-7 nenbered heterocycloal kyl ring, or a
3-7 nmenbered heterocycl oal kyl ring substituted by 1-3

weubspidsaent s | ndependently sel ected fromt he BCDU$2004/025018
consi sting of aIkyI al koxyml kyl , hal oal koxyal kyl ,

than%éé Oalf %lrnugp i;d v ﬁglb\arlggghta%ggnhigit@rn@Qggnaes,gpreiﬁase inhibitor,
non-§ﬁa|rSi@hﬁQntflJirﬁmana%rYﬂgenF YRLABHSY baweﬁ{éfélyrwéﬁbkahtagomst

aryl, ar eroar eteroaryl al
cholinkisrassy bildeyir anticaray ot @ tidyaan ke Fotarnihesk framuiblished

R7 RS,
et By 5 IR BEIEID rePrapod PR
f oWhaw Sf@@a@lmsalr(rz%)cewcél@ammd&nmm a soﬁ!rpaung dfsormula | and a
or is 1 and an

B- seg[gﬁasglf inkikjtoss pthey.than (hgse,:@;f fcf:wulaplg sajo-IM%ilgoérfngctg,sg inhibitor,

coRECHS Nppo| o4y LBAA B ok S0, 8 ety

aspahrmteremgmboarhﬂagbnlsar@/cmmplsteraee mmiatqucala(yantl amyloud antibody

are toéqer(%{]{gd O%-lchl ) gal?e lréﬂ%h in %(l%y@r&%n;]ﬁlﬁl rha) Nr&l%j)ﬁckage

one &antatrﬁr@bﬂii'émgﬁé GoMFdud1d) formQtad(i®afbHatneare utiGhly) acceptable
and R12 and R13 sel ected from

are independe tI
carrlgh@n&r%ﬁgp%@ﬁ%pg@t‘lamfr&onp,pnsg\ézﬁ]e o] 95 %”tk'ﬂ?la pharmaceutlcally
accengé)dIQ%lanYéra{/ththe abipouRatatioahib | MR AHES é@érmﬂemg present

het er oar yl aI Kyl, heterocycl oal kyl
in araoutretﬁ;auch ahahthelcomigna)en @shar&petm@ai)quqhveo rA iéﬂ i R7

adva%’%gé?{ Egghﬂ? %treWnyﬁ é@@g[ﬁ%’t} gp‘?ﬂfﬁp BSr é)e%rﬁ@ Chhd @Sﬁﬁponents

musthied atntyistevadi lay Hiffprenitinme dnt6,alsBr wﬁ’éﬁ théy &linadiffereh8 dosage
for are as defined in (A (i); or RI0 and R11 together with
OMBhe ring carbon to which they are attached, form

Ct@ rnveﬁf.oﬁé?soahdma% mmﬂgﬁéne Eotd bb.t‘b_hg IEltsﬂéhd? ﬁfé@ﬁéus of

to which they are attached, Torm-C(O)- (i)

treatgedt, g9 t&)@@ﬁﬁ@\mQ\Pf forenda | cag beadsoinisted mﬂ:@nbmésm with an

HIGEEDATPRERES I BIB! Al o s o oliar qopar-

1 dffhiledhne predent freventing hasrbieen desanibiedhin chejunatien with the specific
embgctiltrr‘;ié:n § %et forth above, many alternatives, modifications and variations thereof
will be apparent to those of ordinary skill in the art. All such alternatives,
modifications and variations are intended to fall within the spirit and scope of the

present invention.
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form-C(=0 -, and R6, R7 R10 R11, R12 and R13 are as
defined in (A)(i); (B) whenis ; nis 0-2; and mis O:
woB00anthsR8, together with the ring carbons to wm/vk2004/025018
they are attached, forma falsed aryl group or a fused
We&% roaryl group, R7 and RO forma bond, and R10 R11,
andR13 are as defined in (A)(i); (C when is 0-3;
1. n Axdnpouridshdviag the'siractuf! fornNa9-, -S-, -SO or - SO
-; and the sumof and nis 0-3: R6 R7, R8, R9, R12 and
R13 are i ndependentl| Rse‘? d f;rom;he group
consisting of H, al . al ,chcl oal kyl al kyl ,
aryl, heteroaryl, heterocycl aryl al kyl ,
het eroaryl al kyl , Rétd¥bcygl s al kenyl,
al kynyl, -C(ONR)(R 1 - N5 C(O OR 17 and
-Q C(OR 17; and R10 andRBl' a dBfined in (A (i),
or R10 and R11, together wi i khe ing carbon to which
they are attached, form C(O-; or R12 and R13,
or a phgahhesutivall acbeptabgsaitobssivate thbiedt, Whenimr e
at&ached, form-C(O-; or when Yis - O or - NR19-,
R6™ald R7 together with the ring carbon 1,0 which they

R¥re aptachedr'# or nb-C(O)th\or waen Y is '\éé}pb% t

R
- R an,\Rgh 0g her,%\ﬁhth rin
: y arlg ?{g}?gd, W—; n IS
R™ or”al ky?; ,R6 NS , arkylR™ CYyCl oal qurF?:yc oal kykal kyl ,

aryl, heteroaryl, heterocyxloal kyl, aryl al kyl,

het eroaryl al kyl, heter | | kyl al kyl, al kenyl or
al kynyl ; or R15 and RT%?’V—lo%}zt her with the nitrogen to

Whix G bl&p_ e7\ ah a8 ed, fopem a heterocycl oal kyl ring;
Rl@qgs ,ygﬁbyl)@ c%{]oal kyl, 'aryl, heteroaryl,
cyRf sat kglkgl, kydloalkyly hatdrgtycldalky cmlgalkylaikyl, heterocycloalkylalkyl,

het er ocycl oal kyl.. hetero | gal kyl al kyl , al kenyl or
aryl, SRR A hgtSary AL iRl famyty

hem%rsqqroyla;kyp;ycl oal kyl al kyl, aryl al kyl,

het gr oaryl al kyl , heterocycl oal kyl,

hdielsdd wEi@eikyl al kyl , al kenyl, ~al kynyl or -N(R J(R

2555 R, I | yyIC k

ari 1S el Eyagaikyl o BEEA RN ary SR AR) I HoRhsd
heteroarylalkyl, heterocycloalkyl or heterocycloalkylalkyl;

R™is 1 to 4 substituents 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*,

R®” and R*® are independently selected from alkyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl, heterocycloalkylalkyi,
hydroxyalkyl, and alkoxyalkyl;

or R?” and R?® together with the nitrogen to which they are attached, form an
unsubstituted 3-7 membered heterocycloalkyl ring, or a 3-7 membered
heterocycloalkyl ring substituted by 1-3 substituents independently selected from the
group consisting of alkyl, alkoxyalkyl, haloalkoxyalkyl, cycloalkyl, cycloalkylalkyl and
cycloalkyl-alkoxyalkyl;
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aryl al kyl , heteroaryl al kyl, heterocycl oal kyl al kyl ,

-COR18, -C(O OR40, -SOR18 -SO R18 or -CN, R24 and R25
waemsionsependent |y sel ected fromthe group coOnNBCEHUSIVG4/025018

of H, alkyl, cycl oal kyl, c;AIBI oal kyI al kyl, aryl,

het | t | kyl ,
neraD By InGSROn AR g SSIRR S SHoR e Al oveioptio icvaiogikyialiy,

aryl, adrifl&ﬂk)ﬂ he%ro I"\’ét@r aIk?Q ?fe'?&bc%lb&lk?h ﬁeférb&&&@élk?l@lkyl

ey are attached orma 3-
hydrhéyaiksdcgm aloryalkyl ng;: R30 is H, aI kyI cycl oal kyl ,

[ al . .
o ISR 5 o B, 5 REL A B s v

followidgagmhpsaA to§C); hal o, - -N(R KRl ), -OR17,

(A) ) (&%g@ |s%§) &l@@@ 1r17(1%p orgr&% ﬁlg O%g@iez’gﬂ_l Ogn'\clx( 519 sum of |

and alikply: and V\/nerel n each of the aI kyl, cycl oal kyI

cycl oal kyl al 1Fet eragycl oa
hetile Focfici Ba| yiRal Rpd Raiaye lndeapymengw selgetast samythe group

T
Rmetemcx/cmyl Rirglalka, hm@aayigmmoemrecqubﬂa'w@malgenyl,
1 11R3 15 17
RN R o e = VOErZS F’*coné@ IRng NR™-COR,
haJG(O)@IHWI -C(OyR(RE)(RYT), @s@(boal‘ arh@L%O)q 2R : and
é?ﬁm@ﬁ"@ @Iﬁfie@?@tﬁeeﬁ%@f S8 s i€ gt dorisigiing of H, alkyl,
;f&éé‘iwl cg%%amgmgw aleﬁ&eﬂdﬁﬁﬁéterooﬁ!’r&&w' ?Jléﬂb(;bl

erodrylalky ke op o e akylaligh akayybralbeny, KB Bl bpnd

O? 175(0 - R39 ; or tw R32 groups o n the sane
ri ng( arbdn _atomin cycl oal kyl, cycl oal kyl al kyl
or hetiiprRCcand B4 fogtherwithether rirgy/carbahk yo alhigH theygeetatiached, form

t 1 ey RN € foecbheterpRpali prodnasa FE. FF, AR, R ane
al gYA arecascaémiel@rh ylor m@te@fdoaf‘yto effb{@H wmh e ﬁhbbbrbon to
aryl al kyl, het eroaqéz aI kyl, heterqgy cI ogl ky

hetbichd @y aeg atjach |fornal—QéQ% op R~ andyhyi togﬁmrwtmhe ring
aI erEq%{Wh% thelar8'afachB8! BhalYlo)-cycl oakyl al kyl

or (m) 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);

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) whenlis 0-3; 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(0)OR"" and -O-C(O)R""; and R'® and
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het eroaryl al kyl , heterocycl oal kyl ,

het erocycl oal kyl al kyl , al kenyl, alkynyl or -N(R X
wWRBB5/0168R37 and R38 are i ndependently sel ect edpdT/US20051€25018

group consisti ng of H, aldgyl, cycl oal kyl,

cyclpal kyl al k het roaryl,, heterocycl oal kyl

ar ’gm@g dnbiied tsh@(lmﬁ‘% angt r‘o&,@@ﬂw«% §18jng GArbon to

I I an -]

al maéietrq@y%ré l&)ﬁEHé% efer@g@t)t ag a¢@9ﬁ nget‘j]‘H With the nr:g
rrenamo@otorvdmeln dagwar@aatmhed, farm RG(IDB: arsehen Y is —O- or -NR

e FEEBE) spag)er Yibave DB RELAGY ¥Rl % WhaLHEL. o
e o e
kzgwgmtb@%éﬁ’?VPCX%‘;JPHBF@E)1kyl Y arvialkyl)

wheﬂ,ﬁﬁéﬁ@@g Ml&ler . heterocycl oal kyl

ocycl oal Kyl al kyl, al kenyl o r al kynyl . A
coﬁpolsddl ajkyl, @vcacpalkw Wﬁé@@kwaﬂwl,,amhamoml dneéerocycloalkyl

oo AR o Rl AT o
R osn-sca@) ,RogétReR@ijth.ths mtrdgemmmmmu mey ard aitached, form a
?%r;)agls zero;, the sumo f and nis 1 or 2 ; and
heteﬁ%cyc KfiN9 ko R 10 . R 11 R 12 and R 13 are each
hynﬂb@eﬂn a|@y|rc¥d|@a|ﬁylna@6 heté%ary|F@yc|5QkylaiRyfl%rﬁaﬂ&| and
r

R 13 are eac

ogen an wher ei n
hetergarylatiyl, h%rwcloaﬂwmeaef@mdoalma&%ralgemfl @g@!kyawd

RD and A SRR, B, teroan OGRS ey,
hetegoarytalkyl cheteracyaipalkytl heterobydloalkylatient, eilikenyl, |a1k)ma/rl or n

hB nd the sumof nand is 1 or 2; R6, RO R10, R11,
_N(%ghaﬂd R13 are each hydrogen; and R7 and R8 are as

deRitiedH, ikl Aycloalkyl, eqipIyidikgr a9 ah@reioalfgﬁh@térot@cloalkyl
arylaliod, m@%%&lgaaiﬁ?w@pu@eﬁlkmlkm IR DR P SRRT -SO,R™

or_Q\Nereln mis zero; , nis 1 or 2, and the sum of
and Fléﬁor 2; R7 and RO form a fused cycl oal kyl
gr Bu pan(b 2 (-] lnptgpelm;!_@wtlymeiemg feomal the group consisting of H, alkyl,

cycloalkyl, cycloalkylalkyl, aryl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
heterocycloalkylalkyl, alkenyl and 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(O)R", -C(O)OR", -C(O)N(R')(R"®),
-O-C(O)R"” or -§(0)12R"®;

R® is H or alkyl;

and wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkenyl and alkynyl
groUps in R2, RS, R4, Rs’ RB, R7, RB, Rg, Rw’ R“, F{12, R13, RM, I:‘15’ R16’ R”, R18, R19,
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,



10

15

20

25

30

R13 are each hydrogen. 9. A conpound of claim1l

wherein is zero; is 1 and nis 1 or 2; R6 and R8 form
wa2dossad7ar yl group; R7 and RO form a bond; anecRES20R/025018

R12 and R13 are each hydrog®n. . A conpound of claiml

hetef Sy R R0, @Nohgto%ﬂ%l ;hah@%?w@gﬁ” @gﬁﬁ LBy RSatky,
acylSQ, ~ORMeBE R -BIO)RE, aCIQJORE] WalBRF)O-NREIRES®, and

NR QIR N S e ng - e, BRaHo s Clelis G ihe same
ring %rtﬁﬁdat% inQgR dgﬁ(yl %ﬁlo&kylﬂkleﬁe@?oé%lomﬂ ,orRl1 and

are each "hydr ogen and R12 ‘are as defined in
hetepeoycloaky)alty! tog@ﬁhﬂr form €Bpound of claimwherein is ;

2l i rre bgeBraelipseiffeq Som M qraif aSyis il and
alkyiherein is ;_Y |3 - yﬁé%Q? |tg gthgrlsro :R8 ieg R12,

coREO8 T B PRI o et R CHraiclfy by Bl
hetePéHrWaﬂ@l 'rﬁetér%lc%lba%q_/lf W@f@rbh?cl@élkylﬁlwp Rkl BY aﬂJyN?/l

oxy, phenoxy or optional

B ey bl AR B eroar. Skl Al
hete%abrglléﬂ{ygif@é kclo%h@%&%’w%lgﬁgylamg@l ; byalkynyl or

—N(I‘\i }iﬂl Bnal | y substituted phenyl), -SO N( al kyl)

ph géWop?l Hg?ép?ng%@%{iﬁétgg?%qu 9roup consisting of H, alkyl,
e S
heteggyctoalalisyliglken lyfli i onal Iy substituted

begzs?”, arﬂf‘ﬁsﬂ%geth%rmltr%gbbﬂto wiidH ﬂ’fé@' arg a%#?:ﬁbbt tHr&ta 3-7

phenyl , option substitidted phenyl al’kyl
merrme{ewweterpcqulkyu riigkyl , cycl oal kyl al koxy,

hy, %0 XY ndi ' I I ,
PORRAE Bl ) RS S RO Rt ctoa,
heteloyeloatkytdlkd] &lkeaylkorlalkynyl; and
R* is alkyl, cycloalkyl, aryl, heteroaryl, cycloalkylalkyl, arylalkyl, heteroarylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, alkenyl or alkynyl.

2. Acompound of claim 1 wherein R, R* and R® are hydrogen and R? is
arylalkyl.
3. A compound of claim 1 wherein R' is

R14

BepY
4. A compound of claim 1 wherein R is —C(O)-N(R*")(R%).

5. A compound of claim 1 wherein m is zero; the sum of | and nis 1 or 2; and R,
R’, R®, R%, R, R"", R"? and R"™ are each hydrogen; or wherein R, R, R®, R®, R"°,
R'' and R'® are each hydrogen and R'2 is methyl; or wherein R®, R”, R®, Rg, R' and
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het er ocycl oal kyl al koxy, or -C(O -0 al kyl; wherein the
optional substituents on phenyl or benzyl are R32

weabspidsuent s sel ected fromthe group consi stiPQr/0U$2004/025018
hal o, al kyI al koxy, cyanolland phenyl; wherein

het er IS sel e ro consi stin
R S eagh RaSa g and RenooSihel e £ o WHaralas T R, R,
R" &Wﬁ‘ﬁﬁré’%&?ﬁ%ro@@h%dd REYHA R RRjetiralrE =@ € _
sel ected from al kyl and hal o. 14. conpound of cl aim

1 haV| ng the stereochem cal structure R6 R11 R7 R10 \

e e aptnd of i itbrelis zeftn TP PP HAL e fnrgh pna tis 1 o
2; RiCPR? R'P H%I“Faﬂ%laﬁd R grhee eaatpbydnbgeh ahdiRh dndA’ are as defined in

A) OPh QO 17. The conpound of claim1 which is ¢ HF

7. A compound of claim 1 wherein mis1; Y is —C(R*)(R*)-; lis 0; nis 1; and R®,
R’, R®, R°, R'? and R' are each hydrogen.

8. A compound of claim 1 wherein mis zero; lis 1, nis 1 or 2, and the sum of |
and nis 1 or 2; R” and R form a fused cycloalkyl group; and R®, R®, R', R"!, R" and

R are each hydrogen.

9. A compound of claim 1 wherein m is zero; | is 1 and n is 1 or 2; R® and R® form
a fused aryl group; R’ and R® form a bond; and R'®, R"!, R"? and R are each

hydrogen.

10. A compound of claim 1 wherein mis1; | is 0-3 and n is 0-3, provided that the
sum of | and n is 1-3; Y is —O-, -NR'*-, -S-, -SO- or -SO.-, wherein R'? is alkyl,
arylalkyl or —SO,R'®; 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, or
R®, R, R°, R, R" and R'® are each hydrogen and R® and R'? are as defined in part
A(i) of claim 1.

11. A compound of claim 10 wherein mis 1; Y is -NR'>-; lis 0; nis 1; R?, R%, R',
and R' are H; and R® and R’ together are =O.

12. A compound of claim 10 wherein mis 1; Y is -NR'®-; 1 is 0; n is 0; R®, R, R'?,
and R'™ are H; and R® and R’ together are =O.

13. A compound of claim 1 wherein the cycloamino ring portion is selected from
the group consisting of
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O=S=0 . A pharmaceutical conposition conprising an
ef fective anount of a conpound of claiml and a
w@bmsoeseati cal ® effective carrier. 19. The useCDUSA04/025018
conmpound of claim1l for the2preparation of a
medi canment for inhibiting the formation, or the
fof t.Non and . dep@si t! b- anyl oi d pl aques in, on
or anoun neugmcal tli ssye. 20. The use of a
conpo of cl ai for preparation of a
medi canefygs for treating a cognltlve or
neur odegener ati ve di seaseR*® . The nmethod of claim 20

V\hhgrel Alzhel mer's disease is treated. 22. A
tlase,a onposi tion conprising an effective

amount of claim, and an effective
anoun f a bAsedr et ase i nhi bltor ot her than those of
fornmula , CoA reductase i nhi bitor, a
ga?ma Recr W n [ daI

n fﬁ or age t thyI D-aspartate
rece to ant st | ne er ase¢ i nhibitor or an
ant l%lgdatlbo@y | a pHa ically effective
carr| er use ofRY co %Ahd of claim1 for the

preparation of a nedi canent r treating a cognitive
whem@in:neur odegener ati ve di sease for use in corrbl nation

R st il AT ol s iR @8Rt ase”

R'2 i irhiaiy CﬂlkewlmMyd&myakylse i nhi bitor, a
19'”%@{8@%&@2@ i n{eéﬁl %rmat rtiﬁﬂé&ﬂﬁggglkgl -SOy(optionally

subs‘ﬁhﬁéd 'ibﬁéh?l') aebgmalklpl)g Pheyl, a0 (GHIky] w@(b)lrféta@@qhody

nmprising r1n sep arate contalners Ln

-C(Oé1N+¢60@tlpaelha§*eb§éMe rwl)c:mqadamzw oGéO)r-GHzLQ,@IM
SOLERRBRAN SsiAoHIABCRI, TTDRCATRS ShdeBoigyt

R'® mophmallymdubatlmmrbbdnm;maadner conprl ses a b-secretase
R i shir i itanal§ Sk 3 edboediichadnalf bR ed phenyiatiy
alkylN@Ro% QTy@IGM{yIzﬂWII cydléélﬂﬂﬁﬂ(bﬂyyh)ﬁﬂémalkm dlalkylamlnoalkoxy,

N- met I'- D-aspart at e receg_}ror ant a

a'kowdhqm@%?% substiited heisroayclogkyl. aﬁgﬂf%w'%ﬁiwl%m'y
hetekfbyélo%h@fdww Q@;l(by_(agg@gt able carrier, the conbined

wherein the optional substituents on phenyl or benzyl are R* substituents selected

from the group consisting of halo, alkyl, alkoxy, cyano and phenyl; wherein heteroaryl

is selected from the group consisting of pyridyl, oxazolyl, pyrazinyl, thienyl and
imidazolyl and the optional substituents on heteroaryl are selected from alkyl and
halo.

14. A compound of claim 1 having the stereochemical structure




10

quantities being an effective amobunt to treat a
cognitive di sease or neurodegenerative di sease.

WO 2005/016876 PCT/US2004/025018

15.

113

A compound of claim 1 selected from the group consisting of
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16. The compound of claim 1 which is

17.  The compound of claim 1 which is

i
N N AN
o) - o -\'\.’
\©/ 0=3=0
r QL

18. A pharmaceutical composition comprising an effective amount of a compound

of claim 1 and a pharmaceutically effective carrier.

19.  The use of a compound of claim 1 for the preparation of a medicament for
inhibiting the formation, or the formation and deposition of f-amyloid plaques in, on or

around neurological tissue.

20. The use of a compound of claim 1 for the preparation of a medicament for

treating a cognitive or neurodegenerative disease.
21.  The method of claim 20 wherein Alzheimer's disease is treated.

22. 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 |, an HMG-CoA reductase inhibitor, a gamma-secretase inhibitor, a non-
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steroidal anti-inflammatory agent, an N-methyl-D-aspartate receptor antagonist, a
cholinesterase inhibitor or an anti-amyloid antibody in a pharmaceutically effective

carrier.

23. 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 1, 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.

24. 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 -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.



