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This invention relates to heterocyclic aspartyl
protease inhibitors, pharmaceutical conpositions
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Ei ght human aspartic proteases of the A (pepsin-like)
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conditions. The role of renin-angiotensin system (RAS)
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BACKGROUND

20 Eight human aspartic proteases of the A1 (pepsin-like) family are known to
date: pepsin A and C, renin, BACE, BACE 2, Napsin A, cathepsin D in pathological
conditions.

The role of renin-angiotensin system (RAS) in regulation of blood pressure and
fluid electrolyte has been well established (Oparil, S, etal. N Engl J Med 1974;
25  291:381-401/446-57). The octapeptide Angiotensin-Il, a potent vasoconstrictor and
stimulator for release of adrenal aldosterone, was processed from the precursor
decapeptide Angiotensin-1, which in turn was processed from angiotensinogen by the
renin enzyme. Angiotensin-ll was aiso found to play roles in vascular smooth muscle
cell growth, inflammation, reactive oxygen species generation and thrombosis,
30 influence atherogenesis and vascular damage. Clinically, the benefit of interruption of
the generation of angiotensin-Il through antagonism of conversion of angiotensin-|
has been well known and there are a number of ACE inhibitor drugs on the market.
The blockade of the earlier conversion of angiotensinogen to angiotensin-l, i.e.the
inhibition of renin enzyme, is expected to have similar but not identical effects. Since
35 reninis an aspanyl protease whose only natural substrate is angiotensinogen, itis



i nhibition of renin enzynme, is expect ed to have simlar

but not identical effects. Since 35 renin is an

aspartyl protease whose only natural substrate is

angi ot ensi nogen, it is WO 2005/058311 PCT/ US2004/ 041700

-2 believed that there would be | ess frequent adverse
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synptons regul ated by angiotensin-11 through its

i nhibition. Another protease, Catdrespin-D, is involved

in lysosomal biogenesis and protein targeting, and nay
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phosphorylated protein tau. Individuals with AD exhibit characteristic A deposits, in
20 brain regions known to be important for memory and cognition. 1t is believed that AB
is the fundamental causative agent of neuronal cell loss and dysfunction which is
associated with cognitive and behavioral decline. Amyloid plaques consist
predominantly of Ap peptides comprised of 40 — 42 amino acid residues, which are
derived from processing of amyloid precursor protein (APP). APP is processed by
25 multiple distinct protease activities. AB peptides result from the cleavage of APP by
B-secretase at the position corresponding to the N-terminus of AB, and at the C-
terminus by y-secretase activity. APP is also cleaved by a-secretase activity resulting
in the secreted, non-amyloidogenic fragment known as soluble APP.
An aspartyl protease known as BACE-1 has been identified as the §-secretase
30  activity responsible for cleavage of APP at the position corresponding to the N-
terminus of AR peptides.
Accumulated biochemical and genetic evidence supports a central role of Ap in

the etiology of AD. For example, AB has been shown to be toxic to neuronal cells in
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associated with cognitive and behavi oral decline.
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viral precursor proteins, which produce mature virions. This makes the protease an
attractive target for inhibitor design. Moore, et al. Purification of HTLV-I Protease and
Synthesis of Inhibitors for the treatment of HTLV-I Infection 55" Southeast Regional
Meeting of the American Chemical Society, Atlanta, GA, US November 16-19, 2003
(2003), 1073. CODEN; 62EUCH Conference, AN 2004:137641 CAPLUS.

Plasmepsins are essential aspartyl protease enzymes of the malarial parasite.

Compounds for the inhibition of aspartyl proteases plasmepsins, particularly |, II, IV
and HAP, are in development for the treatment of malaria. Freire, et al. WO
2002074719. Na Byoung-Kuk, et al. Aspartic proteases of Plasmodium vivax are
highly conserved in wild isolates Korean Journal of Prasitology (2004 June), 42(2) 61-
6. Journal code: 9435800 Furthermore, compounds used to target aspartyl
proteases plasmepsins (e.g. I, Il, IV and HAP), have been used to kill malarial
parasites, thus treating patients thus afflicted. Certain compounds also exhibited

inhibitory activity against Cathespin D.

SUMMARY OF THE INVENTION




herein woul d be expected to be useful for the treatnent

of AIDS. Traditionally, a major target for researchers
has been H V-1 protease, an aspartyl protease rel ated

to renin. 15 In addition, Human T-cell |eukem a virus
type I (HTLV-1) is a human retrovirus that has been

cl M9 28958 1hssoci ated with adult T-cel |l | eukenPETA{P04/041700
ot her chronic diseases. Like other retroviruses,

HTLV-1 requires an aspartyl protegse to process viral
precursor proteins, which produce mature virions. This
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ot o RSSO BNET T V! N D 2008 098311
PCT/ US20U4$ 800n00-S(Q)~, FHO)ar, ek, O EHONEOR Tl Li(eNR'D,
16° OMRRYRYTRMRY bNN(RPS: WASHRIL SN of 2gTNied thadfvhen W is ~S(O)-, -S(O)a-,
-O-, or -N(R®)-, U is not —S(0)-, -S(0)-, -O-, or -N(R%)-; provided that when X is —
N(Rs)- and W is —8(0)-, -S(0),-, -O-, or -N(R5)-, then U is not a bond;
R', R? and R® are independently selected from the group consisting of H, alkyl,
alkenyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl,
15  arylalkyl, heteroaryl, heteroarylalkyl, arylcycloalkyl, ~OR', -CN, -C(O)R®, -C(O)OR?,
-S(O)R™, -S(0)2R™, -C(O)N(R')(R'®), -S(O)N(R"')(R™), -S(0)N(R)(R™),
-NO;, -N=C(R%2 and —N{R®),, provided that R* and R® are not both selected from
-NO,, -N=C(R?. and ~N(R®);
R% R* R®and R’ are independently selected from the group consisting of H,
20  alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyt, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, halo, -CH,-O-Si(R%(R')(R'®), -SH, -CN, -OR®, -C(O)R?,
-C(O)OR’, -C(O)N(R")(R™), -SR'®, -S(O)N(R"')(R"), -S(0)N(R')(R'?), -N(R")(R™),
-N(R")C(O)R?, -N(R')S(O)R™, -N(R")C(OIN(R'?)(R"3), -N(R"")C(O)OR® and
~C(=NOH)R®, provided that when U is -O- or -N(R®)-, then R?, R*, R® and R are not
25  halo, -SH, -OR’, -SR™, -S(O)N(R"')(R"®), -S(0).N(R"'}(R"?), -N(R'")(R").
-N(R')C(O)R®, -N(R")S(O)R™®, -N(R")C(OIN(R'?)(R"®), or -N{R'")C(O)OR%;
provided that when W is -O- or -N(R%)-, then R® and R* are not halo,
-SH, -OR?®, -SR™, -S(O)N(R"'}{R?), -S(0O)N(R"'}(R"?), -N(R")(R"?),
-N(R")C(O)R®, -N(R")S(O)R™, -N(R"HC(ON(R'?)(R"3), or -N(R')C(O)OR?,



NIl RL XN UI'W R4 or a stereoisoner, tautomer, or
phar maceutically acceptable salt or solvate thereof,
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-P(O (ORI 5)-, -C(=NRS)- (C(R 1R7))0- or -N(R5)-,
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hg ?); Oo?éy"fﬂaéf&) q: }’hﬁ’éﬁh% hﬁs{éthqfé%lfﬁﬁga}'@g % v%&\ %Sey are attached,

- S( Qrblcsmibirddlid)form SIURICHDIEoUPS 8lich addO2, - N=C(R8) 2 and
-N(R8) 2, provided that R and R5 are not both sel ected
from -NO2, -N=C(RE)2 and -N(RE)2; R3, R4, R6 and R7
are i ndependently selgctedyfromthe group nsigting of
H, 20 al kyl, cycl oar'ﬁ . dL"}cI oal kyl al kyl !ﬁb q-"«--
heterocycloalkyl or'ocycloal kyl al kyl
arylal kyl, heter , heterBryHalky
-CH2-OSi(R9)(R1 ,

-C(O OR9, - C(Opye
-S(0)2N(R 1) (RT

- (I\I( 4 Or 2y, q

10 wherein M is -CHo-, S, -N{R'®) or O, A and B are independently ary! or heteroaryl
and q is 0, 1 or 2 provided that when q is 2, one M must be a carbon atom and when
qis 2, M is optionally a double bond; and with the proviso that when R®, R*, R® and R’
form said multicyclic groups

NG S
or A —nl4
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q

15  then adjacent R® and R* or R® and R’ groups cannot be combined to form said
multicyclic groups;

R® is independently selected from the group consisting of H, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, -OR', -N(R"*)(R"9),

20 -N(R™)C(O)R'®, -N(R")S(O)R'®, -N(R'*)S(0).R'®, -N(R'")S(0).N(R'®)(R""),
-N(R™®)S(ONR'}R'), -N(R"™)C(O)N(R'®)(R"") and -N(R'*)C(O)OR";

R® is independently selected from the group consisting of H, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl and
heteroarylalkyl;



-N(R*")(0)R6, -N(R")S(OR10, -N(R")C(ON(R12)(R1),
-N(R'")C(O OR9 and -C(=NCH)RE; provided that when Uis

-0- or -N(R5)-, then R3, R4, R6 and R7 are not 25 hal o,
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when Wis -0- or -N(R5)-, then R3 and R4 are not hal o,

-SH, -OR9, -SR19, -S(ONR 1)(R82), -S(0)2N(R")(R12),
-N(RI")(R12), -N(R')C(OR8, -N(R11) S(O RO,
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and n r.. W thkw,t he carbon to which
t hé?/@”gﬁ:ﬁﬁéﬁhg"ésﬁﬁérﬁg?@ﬁballﬁ#e to formnulticyclic

groups Blfdb 125 sdbditEntOadBpdndaRlly RelectetVirdm dhe gralp consisting of
0, A,

wherei n M is. - CH2- ) : B
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-N(R")C(O)N(R™®)(R") and -N(R™*)C(O)OR'®;
15 R'*, R'® and R"" are independently selected from the group consisting of H,

alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, arylcycloalkyl,
arylheterocycloalkyl, R'®-alkyl, R*®-cycloalky!, R*®-cycloalkylalkyl, R*®-heterocycloalkyl,
R'%-heterocycloalkylalkyl, R'®-aryl, R'®-arylalkyl, R'®-heteroaryl and R'®-

20 heteroarylalkyl; or

R'* R'® and R are
923

k’f N Jz) RZ%\'( ° or \

(ﬂ)m (ni)m Ty, !

ARS

H23
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3

wherein R% numbers 0 to 5 substituents, mis 0 to 6 and nis 1 0 5;
R'®is 1-5 substituents independently selected from the group consisting of
25  alkyl, alkenyl, aryl, arylalkyl, arylalkenyl, arylatkynyl, -NO,, halo, heteroaryl, HO-
alkyoxyalkyl, -CF3, -CN, alkyl-CN, -C{O)R", -C(O)OH, -C(O)OR™, -C(O)NHRZ,
-C{O)NHz, -C(O)NH-C(O)N(alkyl),, -C(O)N(alkyl)(aryl), -C(O)N(alkyl)(heteroaryl),
-SR™, -5(0),R?, -S(O)NH,, -S{O)NH(alkyl), -S(O)N(alkyl)(alkyl), -S(O)NH(aryt),
-8(0)2NH,, -S(0):NHR", -5(0)z2NH(heterocycloalkyl), -S(O).N(alkyl).,
30  -S(O)N(alkyl)aryl), -OCFa, -OH, -OR?, -O-heterocycloalkyi, -O-cycloalkylalkyl, -O-
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mul ticyclic groups; R8 is independently selected from

the group consisting of H, alkyl, alkenyl, alkynyl,
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het er caquhlwblnyéadhlqﬂthe alkyl, cycioatkyd| dyzloalkytziien, dmtefbcycloalkyl
Getipsatyiakg ahiaald heierairnaiRodniziky, alkeRyi 3R Hikyny
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:%&I%f%@f mﬁré@éona%ﬁﬁhﬁ@@a%ﬁ%ﬁh&%ﬁ cyeiBhlkyl, cycloalkylalkyl,
%eterocycloalkyl heterocycloalkylalkyl, aryl, arylalkyl, hetercaryl,

cycloalkenyl
heteroarylalkyl, halo, -CN, -OR'®, -C{O)R'5, -C(O)OR'®, -C(O)N(R'®)(R'®), -SR®,
SON(RP)R'), -CHR')R'®), -S(0)N(R)(R"®), -C(=NOR™)R"®,
-P{O}OR"™)(OR’®), -N(R')(R'®), -alkyl-N(R'*)(R'®), -N(R"*)C(O)R'®, -CH,-
N(R'®)C(O)R'®, -CH2-N(R'*)C(OIN(R'™)(R""), -CH.-R'®; -CH,N(R')(R"®),
-N(R™)S(0)R™®, -N(R')S(0)2R'®, -CHx-N(R"*)S(0).R"®, -N(R')S(0)N(R")(R"),
-N(R™)S(O)N(R™)(R"), -N(R'*)C(O)N(R"®)(R"), -CHz-N(R"*)C(OIN(R™)(R"),
-N(R"®)C(0)OR'®, -CH,-N(R™)C(O)OR'®, -S(O)R"®, =NOR'®, -Ns, -NO; and -S{O).R"%;
and wherein each of the alkyl, cycloalkenyl, cycloalkyl, cycloalkylalkyi,
heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
alkenyl and alkynyl groups in R* are independently unsubstituted or substituted by 1
to 5 R% groups independently selected from the group consisting of alkyl, cyctoalkyl,
cycloalkeny!, heterocycloalkyl, aryl, heteroaryi, halo, -CF3, -CN,

-OR™®, -C(O)R"®, -C(O)OR", -alkyl-C(O)OR'®, C(O)N(R'"*)(R"®), -SR'®,
-S(OIN(R™)R'™), -S(0)N(R')(R'®), -C(=NOR'®)R"®, -P(O)(OR™)(OR"),
-N(R"}R'®), -alkyl-N(R"*)(R'®), -N(R'*)C(O)R'®, -CHo-N(R"*)C(O)R®, -N(R™*)S(O)R'®,
-N(R™)S(0).R"®, -CHo-N(R'$)S(0):R"°, -N(R'*)S(0)N(R')(R""),



10 - PRy

15

20

25

30

15 Rf5, A 6 and R17 are independently selected fromthe
group consisting of H, alkyl, alkenyl, alkynyl,
cycl oal kyl, cycl oal kyl al kyl , heterocycl oal kyl,

het erocycl oal kyl al kyl, aryl, arylal kyl, heteroaryi,

I%ﬁ@@%g@{@@g‘%llkyl , arylcycloal kyl, aryl het er ocyg&ofﬁézoélm‘“m

8-cycl oal kyl, Rt 8- cycl oal kyl al kyl ,
R18- het er ocycl oal kyl , R18-het erocycl oal kyl al kyI ,
R18-aryl, RI18- aryI aI kyI R18- het®roaryl and R18 20
het&rﬁggryl al kyl 5 R16and. R Zare RZN %3 0 O Q%Oﬂ
)S(OIDI(Fh )R' n) rN(H NG(OINR THR ' mheHeiNRIRIG(OINBEN R,

t t
< B ERTICIR, NI N) S e s0.a”
gr oup coxmuosﬂl mgthﬁ R®Zxmoimtiky bn agdjacent/tarbans tan be linked together to

aryl aI aI ke aryl al kynyl, -NO2, hal o,

het ero § aI k Jal kyl, -CF3, -CN, alky)-CN,
;%)0?19, -C(O) NHR20, -C(O NH2,
N(al kyh% C(O N(al kyl) (aryl),

C( O N aﬂdqwhérﬁ Mt er RZrart electeBRdn theSgroup RdAsistisf 6) NH2,

- SrE0B Y HyERRAF LRl oy HIBS) é‘{@ﬁ@
- S(r@FQ?)B BRI, %Hz’%ﬂ RS smm‘él mn)?m&%a‘%@

OB E RN BTG N SEOmR S °a5hyN?h"%(0)N(R PR
hetmq:pfq @bﬂﬁﬁ“% 't‘ﬂ"z N(R MT@( )OWRZﬁ’s errH(ﬁ‘sl{U%étﬁercan beaC,t0Cs

-N(aryl al kyl ylal ky (heteroaryl al

N=¢:lo) mln)qmlgp@ljmpge Mq.q;(tm)eﬂmm q@ybqns can ge replaced by —C(0)-

) ( ghdf 195 @Hﬁylhé H&H'they e attached, form
O RRAT g :

i @)rmnpeneldym);, OPNFBQWQWMRQ by RTkyl ) ,
- N( al kyr3e Pré B8l seihdlependently selected from the group consisting of alkyl,

alkenyl, alkynyl, cycloalkyl, cycloalkylaikyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, halo, -CN, -OR%,
-C{O)R*, -C(O)OR*, -C(O)N(R*)(R®), -SR?*, -S(O)N(R*))(R®), -S(0)N(R*)(R%),
—C(=NOR*)R%, -P{O}OR*)(OR®), -N(R*)(R%), -alkyl-N(R**)(R®), -N(R*)C(O)R?,
-CHx-N(R*)C(O)R®, -N(R*))S(O)R?, -N(R*)S(0)2R%, -CH2-N(R*)S(0).R?,
-N(R*)S(0)N(R*)(R), -N(R*)S(O)N(R*)(R*®), -N(R**)C(O)N(R*)(R*®),
-CHo-N(R*YC(O)N({R?®)(R?®), -N(R**)C{O)OR?, -CH,-N(R*)C{O)OR?, -S(O)R** and
-8(0).R?: and wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyt,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, hetercarylalkyl, alkenyl and alkynyl
groups in R® are independently unsubstituted or substituted by 1 to 5 R?” groups
independently selected from the group consisting of alkyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, halo, -CFs, -CN, -OR*, -C(O)R**, -C(O)OR?, alkyl-C(O)OR™,
C(OIN(R*)(R®), -SR*, -S(O)N(R*)(R%), -S{O).N(R*)(R*), -C{(=NOR**)R%,
-P(O)OR®)(OR), -N(R*(R%), -alky-N(R*)(R%®), -N(R*)C(O)R*,
-CH,-N(R*)C(O)R?, -N(R*)S(O)R®, -N(R*))S(0)2R%®, -CH2-N(R?*)S(0).R?,
-N(R*)S(0)N(R*)(R®), -N(R*)S(O)N(R*)(R*®), -N(R*)C(O)N(R*)(R™),
-CHx-N(R®*)C(OIN(R*®)(R?), -N(R*)C(O)ORZ, -CH»-N(R*)C(0)OR?, -8(0)R* and
-S(0)R¥,;
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5 and -N(al kyl)S(O) 2N(al kyl) (al kyl); or tw R18

noi eti es on adj acent carbons can be |inked together to
form "> s,o0 ~d S10 R79 is al kyl, cycloal kyl, aryl,
aryl al kyl or heteroarylal kyl; R20 is al kyl, cycl oal kyl,

avdy kooshosebn substituted aryl, arylal kyl, hetermanydzoffaizoo
10 heteroaryl al kyl ; and wherein each of the al kyl,

cycl oal kyl, cycl oal kyl al kyl , heberocycloalkyl
het erocycl oal kyl al kyl , aryl, arylal kyl, heteroaryl

hEt er 0%{2%-‘?5 Eéh F@' %ﬁb@h@ﬁ%@l&}%d@ ﬂﬁgiogﬁg%palg?ng of H,

arakyl ryepatksic nyd:lgialhylaikplsheiemoqdloalkyls heterodycioatkylapkyl, dryl, arylalkyl,

o dieaciodiyl o AR TIRA. Sykvsloa v AR Ry iohikg, R Sftoalkylalkyl,

C YR’ %iéfﬁéy@\dﬁ\lﬂyl R’éar@madsm&walmtﬁwcn%éﬂmlkyl R¥-heteroary!
het er agycl oa al kyl, aryl, arylalkyl, heteroaryl
hé@r%aﬁ@l‘%{f)ﬂ% Ikhal 0, - ON, - OR75, -C(O) RL5, -C(O)ORLS,

- (O NFRLR){- B%@bshtu&ﬁﬁhde ﬁé@)tly(s%ieﬂéﬁrgh the roup consisting of
_CH(R15) (R 6).

F’("Oﬁ (mwwﬂéﬂ 20 NS'F% @'%SR@V allwl%* & ﬁi@)OH -C(O)OR?,
% ) N RO FIE O Glyheterpany, SR
)-SR QJN)'Rl@(O)W(MJM)S(WW)MFM mt(m)yweao;zwz

St S S RBERAR oo

- NSEABENEIN)ERYD, -OHHDRT, ROBhHaTeormmakyl; S-CyciaalkylalkipR15,
iyt N N Ry e e NBR Dy ' 25
herwlaml)mtéwbryldueﬁ)erme&c@wé? kMHa(@sz, aNIC(O)NH(alkyl),

ROyl e E SR el oA
OfNﬂme FEULRASRD),NH(ERyIP, -RES(OF M aRyl) BRID.CAIBRYIIS(O)NH(alky)
sel ecte consi sting of al yI,

AR RSN @R k)

R is alkyl, eyctoalkyl, arylalkyl or heteroarylatkyl; and

R?® is alkyl, cycloalkyl, aryl, arylalkyl, heteroaryi or heteroarylalkyl;

provided that when W is —C(O)- and U is a bond, R' is not optionally
substituted phenyl, and that when U is —C(O)- and W is a bond, R® is not optionally
substituted phenyl;

provided that neither R' nor R® is —C(O)-alkyl-azetidinone or alkyl di-substituted
with (<COOR" or ~C(O)N(R'®)(R'®) and (-N(R"®)}(R"®), -N(R'*)C{O)R"®,

N(R™)S(O)R™, -N(R™)S(0)2R", -N(R™)S(0)2N(R™)(R"), -N(R™)S(O)N(R™)(R"),

-N(R™®)C(OIN(R"®)(R""), or -N(R'*)C(O)OR®);

provided that when R is methyt, X is -N(R°)-, R?is H, W is -C(O)- and U is a
bond, (R? R%) is not (H, H), (phenyl, phenyl), (H, phenyl), (benzyl, H), (benzyi,
phenyl), (i-butyl, H), (i-butyl, phenyl), (OH-phenyl, phenyl), (halo-pheny}, phenyl), or

(CH3O-phenyl, NO,-phenyl); and when W is a bond and U is —C(0O)-, (R%, R% is not

(H, H), (phenyl, phenyl), (H, phenyl), (benzyl, H)}, (benzyl, phenyl), (i-butyl, H), (i-butyl,

phenyl), (OH-phenyl, phenyl), (halo-phenyl, phenyl), or (CH3O-phenyl, NO»-phenyl);

provided that when X is -N(R%-, R' and R® are each H, W is -C(O)- and U is a
bond, (R®, R*) is not (optionally substituted phenyl, optionally substituted benzyl),

(optionally substituted phenyl, heteroarylalkyl) or (heteroaryl, heteroaryialkyl);



cycl oal kenyl, heterocycl oal kyl, aryl, heteroaryl, halo,
-CF3, -CN, -OR15, -C(ORL5, -C(O OR75, -alkyl-C(O) ORL5,
C(O N(R15) (RLl), -SR15, 30 -S(O) N(R15)(RL6),
S(O) 2N( Rls) (R16), -C(=NORL5)R16, -P(O) (ORL5) (0OR16),
4&1 - al kyl - N(R15) (R16), - N(R15) C(O) R16,
811 O R16 - N(R 5) S(O Rls - N( R15) S( O) BXEI{E52004/041700
- G- N( R15) S( O) 2R16, - N( R15) S(0) 2N(R16) (R17), WD
2005/ 058311 PCT/ US2004/ 041700 - - N(Rt 5) S(O) N(R16) ( Rn)
-N(R15) C( O N(R16) (R17), - CH N(RL5) (O N(R ) (R 7),
N( Ri'5) Gfdvided that widie B%h@(W)éBﬁ(O) ahd Ra-d}‘@:ﬁﬁorm a ring with
(ORS5 and -S(O 2 or o1 o T wo
nolﬂéﬁt parBoB i ijcﬁdbﬁ! a@aatb'@hgd JAnis kﬁ‘@t ?TGﬁee%'Ct"bQ@@mér to
4 50 EFHVI'Be@ that wherPX 1sSSN 5U539d 5| \@éﬂgg{n%—?(ﬂs)(ﬁ

rom th e gr oup co étlng

sel e
'R%B?)@ OpRt6,-NHO{R) NWWQ(OGNH @, (H skt BIHEY(O)-Rikg|-heteroaryi); and

H& o) et WO e g ey o

& )VW(ER%)Rq is7) and @2 isNietemat(io) N(R 6) (RL7),

t Eé?%ﬁé&%@ﬁéﬁat Wori Fois 3" BV oK ikl wherdli R 16 -0CF,
OptS@)EF, y-S(OREF 1 BpORIkyll, MS¢®)alkyig seopcwz.cauomrzcrs,

i CRCEFEHE oPEHFG: (it i S eSEDRERE ™ form e 5 to

10 7 wpeRah F° ahdg'® @r@t.ha&pﬂddbnﬁwméaémr% the drddp cbRsisting of H, alkyl,

1 to 5 groups independent|y selected fromt

colkeay Rkl hefbrocydlpalish,any! and geiproandy Bl salkily R -cycloalkyl, R'®
cyﬁb%égaeloamwlnw BN 'aﬁé'FKQlHHeroehﬁt Brie wdnfaadrk—)duz aﬁd X is —=N(R%)-;

het er ocycl oal Kyl al Kyl', aryl al kyl', heteroaryl
heﬂ@rdarwl-al kyl, halo, -CN, OR24 - (O R24,

; s( o) %@ge?&%tmmg&%nd SR24, - S( O N(R24) ( R25)

R and R* are alky|
/\ R21
R21 R21

where R?' is halo, -CN, alkyl, alkoxy, haloalkyl or haloalkoxy, or R® and R*, together
with the carbon to which they are attached, form a 3-7 membered cycloalkyl group,
andR'is

O 22
ol R
a , H '
K
or EHO
N a
\R21a

N\
where a is 0 to 6 and R% is alkyl, alkoxy, halo, -CN, -OH, -NO; or haloalkyl;



- C(=NOR24) R25, - P(O) (OR24) (OR25), - N(R24) (R25),

-al kyl - N(R24) (R25), - N( R24) C( O) R25,

- CH2- N(R24) C(O) R25, - N(R24) S(O) R25, - N(R24) S(O) 2R2s

- CH2- N( R24) S(O) 2R25 - N( R24) S( O) 2N( R25) ( R26),

-Wb BdDs61) N(R25) (R2), - N(R24) C(O) N( R25) ( R26) pcris2004/041700
- CH2- N( R24) C( O) N( R25) ( R26), - N( R24) C( O) OR25,

- CHr N(R24) O(O) OR25, - S(O) Re4 and. 11 S( O 2R24; and

wherei n each of the al kyl, cycl oa\ kyl, cycl oaI kyl al kyl ,

het er ocy day b, t vt 1K
aryl al kyp{e“ﬂht elrso%orty —%ﬁefer dg@ﬁ%b%| % sﬁlﬁé rom tge group ]
al k yopsisting ofiadisylj cyciedikyhard alplkaubstitated wltlmpbemdtalkyhneallkyl -R%,

Oy BIG led mrledt b 1

cycl oal kphenylet er ocycl oal kyl , 25 aryl, het er oaryl,

lo, -CF R24, - C(0) OR24,
|ak_\(/) | - ngg\bs‘&%ﬁw )st) i g(R2)4,
-S(O)N(R24)(5 S(Q 28 Ro4) (R25) . - C(=NCRe4) 2,

- P(O) (OR24) ({ORREYS 1) (R25), -al kyl - N(R24) (R25),
- N(R24) C(O) RS, N(R24) C(O R25, - N(R24) S( O R25,

-N(R24)S(O) J- N(R24) S( O 2R25,

-N(R24) S (R25) ( 6) vhl%

N R24) N( R25) ( R26 30 Lac ( st%“e?%% F\Fﬁ'ﬁée(g@% consisting of
- N( R MeENORORIB), 0X ¥R 25, -S(O R24 and

-S(0) 2R24 WO 20Q5/ 058311 PCT/ U82004/ 041700 -9 R24,

R25 and ¥ ndependen ted fromthe group

consi ¢ al kyl aftg} cycl oal kyl al kyl ,

het er ¢ , hetero | ky¥al kyl, aryl,

aryl al' eteroaryl, aQ! al kyl,

aryl cycl oaI kyl , R27 al kyI R27-cycl oal kyl ,

Iﬁzgl oal ky, al R27- hat er ocycl oal kyl ,
I al kyl yl, R27-aryl al kyl ,

and R214t het groaryl al kyl; R27 is 1-5
pendent |
consi sttNrg of  al kyl aryI

ected fpomthe group
aryI al kyl, -NO2, hal o,
OH, -C(0O ORrz28,
| kyl') (Caryl),

10 In another aspect, the invention relates to a pharmaceutical composition
comprising at least one compound of formula | and a pharmaceutically acceptable
carrier.

In another aspect, the invention comprises the method of inhibiting aspartyl
protease comprising administering at least one compound of formula | to a patient in

15  need of such treatment.

More specifically, the invention comprises: the method of treating a
cardiovascular disease such as hypertension, renal failure, or a disease modulated by
renin inhibition; the method of treating Human Immunodeficiency Virus; the method
of treating a cognitive or neurodegenerative disease such as Alzheimer's Disease,



-S(O 2R29, -S(O NH2, -S(O NH(al kyl),

-S(O N(al kyl) (al kyl), -S(ONH(aryl), -S(O 2NH2, 10

-S(O) 2NHR28, -S( O 2NH(aryl),

-S(O) 2NH( het erocycl oal kyl ), -S(O) 2N(al kyl) 2,

-S(O) 2N(al kyl ) (aryl), -OH, -0OR29, -0-heterocycl oal kyl,

- OVEVREEKY | al kyl , - O heterocycl oal kyl al kyl , PCTEE2004/041700
-NHR29, -N(al kyl)2, -N(aryl al kyl) 2,

-N(aryl al kyl ) (heteroaryl al kyl ), ~NHC(O) R29, - NHC(O) NH2,

-NHC( O NH( al kyl'), -NHC(O) N(al kyl) (al kyl),

- N( ahé& wieliidpiNkibitingplasmeéyirad kand IC{ad)ttdadinkit of(raalayih) the method of

R SRS TLP e Uskfngit ot paheaRgs A biggst cancer, and
- N( ajvispian &@@Nr&i irnel métabl o hhllﬁlﬁ@ pretcﬂbhyénzymes for example
cyc

al kylphll)lgélé p{,glpgmodu.épgﬂ rlp%?lbli‘?\;? e% rgéﬂ;{ g@? mfectnons Said
Het Qﬁélﬁbdbﬁ{rléé{ﬁnent Ebﬁl‘yﬁhg@ddhhﬁéte au&&sﬁ:necé&h ou.ﬁﬁfjoflf’omulalto a

is a bond, is not optionally 20 substjtuted phen
and Ratiget '(Mﬁ'@ﬁd 9f such trpaymenknin W'@"%\f » Bnhigvemtion corppytses the method

opt i ?\@E@q Aﬁﬂ%r%ucf ié%s@az Rpiris r%lﬁ%ﬁbr‘r@a‘# 18458t bRE 'compound of

R1 no one or a
di - Joipalai ta @ gatientdim neecd:omm tcaatm(em} N( RL) ( b e)) and

f N?I(RR%) ?)s,i’g%’g‘%@%' %{p&%@%ﬂ% 8\:5%?0&; %gn%é)ﬂ?é fAdticd of treating Alzheimer's

10 N( Riid8aSé CpMpREiB(ddhihiste?ing tdNa Ratipa(|QeatRE BuERtreatment a combination

IO;' %%g 9&@%@%%&%@%&% E)?ﬁ& g%%ﬁp%enigie E@hgi\gr’a&é muscarinic
R4 dmallgmts't(H . ’(phenﬁl, phenyl). (H pheny|_),’b t l'
(oot L sbatd o Bl et B bbbt
(Cl‘l%@nﬁhiﬁw in a i n%)t hggﬁhd@ilﬁé\al\ébmpo@mbﬂﬁ%r&is@ it combination,

1§ H, |@)W@W|c)ne qog@pg%,q compriseg moungm; ﬁ&mmg ! m%gpyr?r’ngceutlcally

H), a(:beﬁlﬁbllé' oamé?rb‘?ﬂyé %ec&@t‘bﬁﬂﬁr@f'ccnﬁ?ﬁ@@é’ la)ohollnesteralse inhibitor or a
(hal o-phenyl, phenyl), ( CH30- phenyl

pr oWMnnlﬁzﬁntwfst joa @hamm}mcallmacgggtal:@ rar@ereﬁlq]cqmbmed
( op uah alﬁ)s aHeffé?tﬁrgt%{?ﬁ%nt Qcﬁﬁeatptfle\,o |\Re°&|s ase or

stitu optlo ysu stituted
benzwpuyqdegenerative disease such as Alzhelmer s disease.
20
DETAILED DESCRIPTION:
Compounds of formula § wherein X, W and U are as defined above include the
following independently preferred structures:
| 5 l 1 R®
RS\NJI\ /H1 Rs\ )\ /R1 R\NJ\N/R R7‘YLN,R1
I R3 | R? | R R® |
u\',sm 2 VU 5 U\I/O U\I/S(Oh 2
R4 4 R4 R?
25 1A I8 IC ID
~R? —R?
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(optionally substituted phenyl, heteroarylal kyl) or
(heteroaryl, heteroarylal kyl); WO 2005/058311

PCT/ US2004/ 041700 -10 provided that when Uis a bond,
Wis -C(O-, and R3 and R4 forma ring with the carbon

twowhisekesihey are attached, R is not PCT/US2004/041700
2- CF3- 3- CN- phenyl ; provided that when X is -N(R5)-, U

is -0- and Wis a bond or -C(RG)(;?Z)-, (R3,R4) is not

(H, -NHC(O) -al kyl -heteroaryl) or

al kyl - NHe( O) - al kyl -heteroaryi g and 5 prigyided that

when X :_g(-N( R5) - Q and R5 ?aGre not L

- al kyl aly bemppbmﬂ)@f fi(rRaIBS (ARICEIF, Whis peeferablyba bendioa (R (R')-. |

ST Wi B ST W Bbial) Bl 12 o
- gg Og Zcmé::l -bg(@)d%kétgdgH tggﬁé@)ﬁ ﬂié(déflnltlorﬁﬁf@)‘z&lge[?:%amoe as the definition
s@ '%Nnﬁswé%ts N ogioadS O e Wper 'ﬂ%rei%\e{éa@.mﬁmﬂ Uis a

sel wHdeds QOPGP QN (ﬂe)(R@) @f‘ N{R‘“’P'dfd bgusvalent to compounds
al keny [ c'I oal h@laheteroc cl oal

het@rf%rmlwi whepin bond |l§a|lqg{nd' . -8(0)2- -C(0)-, -O-,

het 7| Rf.R18-aryl and R18-heteroaryl; Uis a
bon or -&l—gjlﬁgc?xls-ésRS then R5 is H, provided

t hat whddore prefesred @empoun hgn@vqmioaﬁge #ioiee [of fagmula 1B wherein U
ol R ArorRs e B B BSH b BBy Togut her
with t ha\mﬂlm@nommowfetdnredmmmdam farmaith | |s dhahvehegeid R is H.
renber eohsc ﬁel ﬁ@ééfd h7 i’ &%feralﬂ? geﬁctedsfrom the group consisting of alkyl,
- cycloalkyl, cycloalkylalkyl, heterocycloalkyt, heterocycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, halo, -CHx-O-Si(R*)(R'®)(R'®), -SH, -CN, -OR®, -C(O)R’,
-C(O)OR’, -C(OIN(R™)(R™), -SR™, -S(O)N(R")(R"™), -S(O)2N(R")(R™), -N(R")(R™),
-N(R'MC(0)R?, -N(R"S(O)R"®, -N(R"C(O)N(R'(R™), -N(R')C(O)OR® and
—C(=NOH)R®.

R%, R*, R® and R are preferably selected from the group consisting of aryl,
heteroaryl, heteroarylalkyl, arylalkyl, cycloalkyl, heterocycloalkyl, heterocycloalkylalkyl,
alkyl and cycloalkylalkyl.

In a group of preferred compounds

U is a bond or ~C(O}-;

W is a bond or —-C{Q)-;

X is -N(R%)-;

R'is H, alkyl, R*'-alkyl, arylalkyl, R?'-arylalkyl, cycloalkylalkyl, R?'-
cycloalkylalkyl, heterocycioalkyalky! or R*'-heteracycloalkylatkyl,

R%is H;

R? is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R**-alkyl, R?'-
cycloalkylatkyl, R*'-cycloalkyl, R*'-aryl or R*'-arylalkyl;

R* is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylatkyi, R*'-alkyl, R%'-
cycloalkylalkyl, R*'-cycloalkyl, R*'-aryl or R**-arylalky!;

R®is H, alkyl, R*'-alkyl, arylalkyl, R*'-arylalkyl, cycloalkylalkyl, R*'-
cycloalkylalkyl, heterocycloalkyalkyl or R21-heterocycioalkylalkyl;



Ol RR2 NR2la NNNa H or R2Z1 a N 20 R2Zla where a

is 0to 6 and R22 is al kyl, al koxy, halo, -CN, -OH,

-NO2 or hal oal kyl; WD 2005/ 058311 PCT/ US2004/ 041700

-11 then R21la is not H, -C(O 2R15, wherein R15 is

sel ected fromthe group consisting of alkyl,

CcYVO vb/gbiland al kyl substituted with phenyl, PETKRIB2004#41700
al kyl -R22, wherein R22 is selected fromthe group

consi sting of phenyl, 5 phenyl supstituted with alkyl,

((ro and wherein R22 is selected fromthe group
consi st ng 6 iﬂgw 20, 21_
al kyl, cc> %Rgl cﬁ% kyl%pfo%lkyféﬁvl ar%kygfﬁo aﬂ(g‘j(?
~N \c'xgloalkylalkyl Fl -cycloalkyl R*'-aryl or R? arylalkyl
R’is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R?'-alkyl, R*'-
cycloalkylalkyl, R*'-cycloalkyl, R*'-aryl or R%'-arylalkyl;
HZ

M

5 R'>,R'® and R" is H, R'®-alkyl, alky! or \

R?* is alkyl, aryl, halo, -OR'"’, -NO,, -C(O)R", -CHz-N(Fl’S)C(O)N(R‘s)(R") or
-CH(R™)(R™);
nisi;
mis 1;
10 R'®is ~-OR?
R? is ary!;
and
2 s alkyl.
In a group of preferred compounds
15 R® R* R®and R are

R and R® is H, CH,,

RPN

or
%" 21

20
In an additional group of preferred compounds;
U is a bond or ~C(O)-;
W is a bond or —-C(0O)-;
X is =N(R®)-;



10 In another aspect, the invention relates to a

phar maceuti cal conposition conprising at |east one
compound of forrmula | and a pharnmaceutically acceptable
carrier. In another aspect, the invention conprises the

"RbRRA0S511 nhi biting aspartyl protease conprpEiignos/na17on
adm ni stering at | east one corrpound of formula Ito a

patient in 15 need of such treat Mor e
specifically, the invention conp s t he net hod of
treating_ga.

hyper t en§i |g¥{ ﬁﬂfajw ! di"gfaaeﬁwgiﬂéé’yﬁPEWW'@H Ry
r enbybwélkwakyu ﬁ@teréd?@loﬁk?ﬁmﬂ opR?-herkddysiod

| munodefy ci ency Virus he net hod of ‘trea |ng 'a
cogni ti v t§rH-neurodegenerat ive di sease such as

%12 the het hﬂgﬁe@% K %83'9?@ TRE B Rk RC-

Sr eayalmlkylajkylna mymalkyhél n‘emh, @rylalkyihhgﬁemmgalkyl heteroaryl,
br e HEERsBadh. £ Qé?{a% KR e e Rllo i8 R8 oy, A
i nhhoterdoygloptiyt ozR I-hedzel'nyyrmalkwalkyl;exarrpl e inhibition
o LR GBI, of Sopldi ol SRR, Pl
adrrbyuktsaulqﬂanra]g a?‘oa?%k v iR? - anuiRAladylalkylf bemdaaylhkw heteroaryl

o bferoncioaligh reteroprbal il Fheldedy At A ey A2

d| Sﬁé@%@@ﬁﬁﬂ?ﬁbﬂﬁ”%rﬁbﬁﬂ@lkm | east one conpound
of fornula I gg ent_in neerf such treatnment. ,|n

anot her BsisddtalkylnB™ raligubsrylaleyle Bnp@ry?@@irtoﬁémﬁ’éyﬁﬂ‘d & -
tr eé}dléﬂkﬁél%ﬂeh@i%b%cloémxﬂkﬁ%’f‘ﬁ@‘ ﬁé’l@%dyél'oﬁ&ylalk

adm i st ey | n% ati e need such 91 rrent 5’_;\1
conbi natBoﬁ ki, eyclaadieriatkyb syclealidoanyll apylalkyy Rul-alkyl, Bnd

1sa Cgﬁgée{igﬁélﬁgggﬂé a@&;}li fﬁ/"’é%{y W@F@”h&er&i@éﬂf}ﬁ héferoaryl,
conbetemqygloalkyls detaracysloalkylalkyl, R*'-heteroarylalkyl, R*'-heteroaryl, R*'-

heterocycloalkyl or R*'-heterocycloalkylalkyl;

R’ is alkyl, cycloalkylatkyl, cycloalkyl, aryl, arylalky!, R**-alkyl, R?'-

cycloalkylalkyl, R?'-cycloalkyl, R*'-aryl, R*'-arylalky!, heteroarylalkyl, heteroaryi,
20  heterocycloalkyl, heterocycloalkylalkyl, R*'-heteroarylalkyi, R*'-heteroaryl, R?'-
heterocycloalkyl or R?'-heterocycloalkylalkyl;

R', R'® and R" is H, cycloalkyl, cycloalkylatkyl, R'-alkyl, alkyl, ary!, R'®-aryl,
H"’%\{O st
(‘Y %~
) \ \

R®-arylalkyl, arylaikyl,
nis1or2
25 misQor1;
R'®is —OR* or halo;
R% is aryl or halo substituted aryl;
s alkyl, aryl, heteroaryl, R?-alkyl, R%-aryl, R**-heteroaryl, halo,
heterocycloalkyl, -N(R')(R'®), -OR'", -NO,, -C(O)R'®, -N(R"*)C(O)R,
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containers in a single package pharmaceuti cal

conpositions for use in conbination, 15 in which one

cont ai ner conprises a conmpound of formula | in a
pharmaceutically acceptable carrier and a second

cont ai ner conprises a cholinesterase inhibitor or a

Mm@ AAIBE11ant agoni st in a pharnaceutical |y ackiaptanis@41700
carrier, the conbined quantities being an effective
amount to treat a cognitive di sdfse or

ne%%;gener ive dIS ase such ag Al zh? nmer ' se.
Sr:lﬁaNIIFR (ORISR, - )ﬁ(ﬁ)Nﬂ? )(ﬁhém n
éﬁﬁ ﬂ sfre as defined above include the follow ng
p‘ﬁ‘Ent ypreferred structures: NRR N R2 NR2
NR2' d:rl_héRiRN~NR1R5NNR1RRSIUR3II
Adz _IR31 R31(0)1-2i0~ U/5(0)1-2 Ra R4 IR4
5

AIBICID . RR R INR IN-N R NR
R71 N~ RYNORbRg1. 11 RL 7Rls~~ RL TR3 | R3 | N N~ R N~

ggT/Utngﬁt%@@Rg%@ andR?hrou %out thFéA'spFé%ch\gtioznq%% ?o?l%\:fvllnlg 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 alkyt 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
atoms in the chain which may be straight or branched. Non-limiting examples of
suitable alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n-
pentyl, heptyl, nonyl and decyl. R*-substituted alkyl groups include fluoromethyl,
trifluoromethyl and cyclopropylmethyl .

"Alkenyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or branched and comprising
about 2 to about 15 carbon atoms in the chain. Preferred alkenyl groups have about 2
to about 12 carbon atoms in the chain; and more preferably about 2 to about 6
carbon atoms in the chain. Branched means that one or more lower alkyl groups such
as methyl, ethyl or propyl, are attached to a linear alkenyl chain. "Lower alkenyl”
means about 2 to about 6 carbon atoms in the chain which may be straight or
branched. Non-limiting examples of suitable alkenyl groups include ethenyil,
propenyl, n-butenyl, 3-methylbut-2-enyl, n-pentenyl, octenyl and deceny!.

"Alkynyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon triple bond and which may be straight or branched and comprising
about 2 to about 15 carbon atoms in the chain. Preferred alkynyl groups have about
2 to about 12 carbon atoms in the chain; and more preferably about 2 to about 4
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 alkynyl chain. "Lower alkynyl"
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-13 IEIF IGIHIn compounds of formulas TIAto IF, Uis
preferably a bond or -C(R6)(R7)-. In conpounds of
formula IGand IH Uis preferably -C(O-. It will be
understood that since the definition of Rl is the sane

30 tdogosdeni nition 5 of R5, when X is -N(R5)-pCT/Us2004/041700
conpounds of fornula |I wherein Wis a bond and Uis a

bond, -S(O-, -S(0O2-, -O- -C(R6) (R7)- or
-N(R5)- are eqw valent to conpéands of formula I

e sbot 2o gl ko st ik Wb i g o

asraneshsa Noﬂfllntlmg eﬂa/rﬁﬂbs eNsa@itdld BIR?@#! gfodplel’mluiédh WIJ:llﬁynyl propynyl,
or nul a ereln

ere| i s a bond or those
pgty"ﬂ( g@)‘(‘b&?‘?”‘)’"ﬂn%’ﬁ@wn& and dSFY'I)ﬁ' -ef erred conpounds
of forgw %bah§aﬁ Eﬂimd’lﬁﬁh@h bﬁmh'ltlcydﬂ% nng‘bysﬁﬁl éélﬁpnsmg

R7 are pre eral selected fromth TOU C nS|st|n

aabeyt 6 to abeytold q'@ybon aloms znr&fyraﬂlmh)o lﬁép@.b@uyw @@ﬂbnp |atoms The

%ﬁf@%‘? Gh2Bb plohdlsubSibhoq Py b inore AEIBIARY e g, A1, FEV

etc.pRhich mayprahe same(rdjfteent, asd aye\gRdafjnediBrein or two

%F%ﬁ‘f??‘%“% B e el SR o

N( qu -N(R1) (O OR9 and - C(=NOH) R8.
R7 are preferably selected fromthe
oup oS o M‘q‘@p of Nonylimitinghexamplas f suitablecarybgrpups indude

r@%&?‘ﬁ'@ I oal kyl, heterocycl oal kyl

cl 1a|ky| 20 al kyl and cycl oal kyl al kyl .

In a gHewpoam" mea‘nerdn@fonmﬁvmyclid Ormmtldy@ﬁ@l ring system
ccg'n[}rising about g to agout { 4 l‘ll% at)oms preferably abou‘ 5'to about 10 ring atoms,
in which one to four of the ring atoms is an element other than carbon, for example
nitrogen, oxygen or sulfur, alone or in combination. Preferred heteroaryls contain
about 5 to about 6 ring atoms. The "heteroaryl" can be optionally substituted by one
or more R?' substituents which may be the same or different, and are as defined
herein. The prefix aza, oxa or thia before the heteroaryl root name means that at least
a nitrogen, oxygen or sulfur atom respectively, is present as a ring atom. A nitrogen
atom of a heteroaryl can be optionally oxidized to the corresponding N-oxide. Non-
limiting examples of suitable heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl, isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl,
pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl,
imidazo[1,2-a]pyridinyl, imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl, azaindolyt,
benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyl,
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-
triazinyl, benzothiazolyl and the like.

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



10

25 R is H, alkyl, R21-alkyl, arylalkyl, R21-arylal kyl,

cycl oal kyl al kyl, R21- cycl oal kyl al kyl ,

het er ocycl oal kyal kyl or R2t-heterocycl oal kyl al kyl, R2

is H R3 is alkyl, cycloalkyl al kyl, cycl oal kyl, aryl,
aryl al kyl, R27-al kyl, R21- cycl oal kyl al kyl ,

RMOeYsOHalkyl , R21-aryl or R21-aryl al kyl; 30 WRA/US004/041700

al kyl, cycl oal kyl al kyl, cycl oal kyl, aryl, arylal kyl,

R21-al kyl , R21- cycl oal kyl al kyl ; 1®21- cycl oal kyl ,

R21-aryl or R21-arylalkyl; RS is H alkyl, R21-alkyl,

ar yihelfikg! Norﬁiﬁﬁnt&fgyéﬁi‘rlplés ofCStﬁlhblel riytieydiiy bycl&lkyls include 1-decalin,

CyC| oglf’é]%al 5 het roc %%gg%ﬁg\g{{g examples of cycloalkyl include

PCTﬁ,bl&‘p@Wﬁ@M?OO - 14 R6 is al kyl, cycloal kyl al kyl,
cycl oal kyl , "aryl, arylal kyl, R21-alkyl, R2t
cycl oal kyl al Igy,LN. R21- cycl oal R21 yl or e

R21-aryl al kyl} R7is al kyl, cycl oaI kyl &\ kyl ,

aryl, arylal kiyl, R21-al kyI 1- cycl oal kyI al kyl ,
R21-cycl oal kyfl, R21-aryl or 1-aryl al ;

R75, R16 andf|R' is H, R7 , al ky

is 1; 10 R18 is - OR20,R20 is™aryl; . and

MM

“Cycloalkylether” means a non-aromatic ring of 3 to 7 members comprising an
oxygen atom and 2 to 7 carbon atoms. Ring carbon atoms can be substituted,
provided that substituents adjacent to the ring oxygen do not include halo or
substituents joined to the ring through an oxygen, nitrogen or sulfur atom.

"Cycloalkenyl” means a non-aromatic mono or muiticyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon
atoms which contains at least one carbon-carbon double bond. The cycloalkeny! ring
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R23 is alkyl. In a group of preferred conpounds 15 R3,
R4, R6 and R77 are Rt "N 21; and Rl and R5 is H, CH3,
NOH or ~~ 21 20 In an additional group of preferred
conmpounds; Uis a bond or -C(O-; Wis a bond or

-\ﬁﬁ@wﬂs%ﬁ is -N(R5)-; WD 2005/058311 PCTI US2Q04{&6i4A9 00
is H alkyl, R21 al kyl, aryl al kyl,

R21 aryI al kyl , cycl oal kyl al kyI . 1§21- cycl oal kyl al kyI
het er ocycl oal kyal kyl or R21-het erocycl oal kyl al kyl ,

éry aq{%ﬂoa@lgmﬁyt@g& &g@ 33*'0@'&‘!% Fﬁr}ﬁmﬂéﬁé wr@érwnay be the
Eezmnwon mﬁeteyll,,arﬂmte as;defmléd abavey| laleiﬁgrr?d cycloa:lkenyl fings contain
ShEERT bR nd BNt A BES LB DBl monccyot
Rmyebamenydam)dludéﬂblodmt cyclobanenyl, cpeloheptenyl, and the like. Non-

Rﬁ@@?ﬂt SX org% ?alSéﬂj@ﬁlgd%qu:ychgpmloalggw i Wpornylenyl

R21- al kater@krenW Ghetislkeyy hew-Ksdmatia rﬂdnocwﬁd &@nlsiticyclic ring system

ch%)rr?;;nsung about 3 to la%l)EP/ 10 nrrl]g;e Eat(te)rmosaiareferabﬂ aborll(tet{-‘;et{)%%gut 10 ring atoms,
in which one or more of the atoms in the ring system is an element other than carbon,
for example nitrogen, oxygen or sulfur atom, alone or in combination, and which
contains at least one carbon-carbon double bond or carbon-nitrogen double bond.
There are no adjacent oxygen and/or sulfur atoms present in the ring system.
Preferred heterocyclenyl rings contain about 5 to about 6 ring atoms. The prefix aza,
oxa or thia before the heterocyclenyl root name means that at teast a nitrogen,
oxygen or sulfur atom respectively is present as a ring atom. The heterocyclenyl can
be optionally substituted by one or more ring system substituents, wherein "ring
system substituent” is as defined above. The nitrogen or sulfur atom of the
heterocycleny! can be optionally oxidized to the corresponding N-oxide, S-oxide or
S,S-dioxide. Non-limiting examples of suitable monocyclic azaheterocyclenyl groups
include 1,2,3,4- tetrahydropyridine, 1,2-dihydropyridyl, 1,4-dihydropyridyl, 1,2,3,6-
tetrahydropyridine, 1,4,5,6-tetrahydropyrimidine, 2-pyrrolinyl, 3-pyrrolinyl, 2-
imidazolinyl, 2-pyrazolinyl, and the like. Non-limiting examples of suitabie
oxaheterocyclenyl groups include 3,4-dihydro-2H-pyran, dihydrofuranyl,
fluorodihydrofuranyl, and the like. Non-limiting example of a suitable multicyclic
oxaheterocyclenyl group is 7-oxabicyclo[2.2.1]heptenyl. Non-limiting examples of
suitable monocyclic thiaheterocyclenyl rings include dihydrothiophenyi,
dihydrothiopyranyl, and the like.

*Halo" means fluoro, chloro, bromo, or iodo groups. Preferred are fluoro,
chloro or bromo, and more preferred are fluocro and chloro.

“Haloalkyl” means an alkyl as defined above wherein one or more hydrogen
atoms on the alkyl is replaced by a halo group defined above.

"Heterocyclyl" (or heterocycloalkyl) means a non-aromatic saturated
monocyclic or multicyclic ring system comprising about 3 to about 10 ring atoms,
preferably about 5 to about 10 ring atoms, in which 1-3, preferably 1 or 2 of the atoms
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10 heterocycl oal kyl, heterocycl oal kyl al kyl ,

R2t - het eroaryl al kyl, R21-heteroaryl, R21-

het er ocycl oal kyl or R21-heterocycl oal kylalkyl; R5 is H,

al kyl, R21-al kyl, arylalkyl, R21-aryl al kyl,

cycl oal kyl al kyl , R21- cycl oal kyl al kyl ,

hevecesymsBnal kyal kyl or R21-heterocycl oal kyl al iainys26@.041700
is al kyl, cycloal kyl al kyl, cycloal kyl, aryl, arylal kyl,
R21-al kyl, R21 15 cycloalkylwlg@ R21 cycIoaIkyI
R21-aryl, R21-aryl al kyl, heteroarylalkyl heteroaryl,

ggir?{pgfréﬂosg%ﬁ fs@f&te%%f ﬁ@‘eg M%ﬂ%%ﬁr_ example nitrogen, oxygen or
heselfug glohealr Inybombl’nmdn Nidriees arsyd a&ihkqma:lxygén afkd/or sulfur atoms
Rzﬁ%ﬁ%&j%cth%g{{'@ég%@ﬂ%f R@?’rgp&g}t erlﬂﬂ ?%é@taar%ﬂ%lt l?;yt!) ‘about 6 ring
R2 htchy/ |TheFi3?r6fnaazd fdx&)dr thi ®lefire #ie/ hetekadyclyhebehameyheans that at

20 heteroc , heterocycl oal kyl al k
y Kteb@gt\gresent as a ring atom. The

hehéfe%d%ly?éérlf e oFﬁorﬁQl} sﬁBéﬁb@aW &fé' &Yﬂwéiekﬂ*' suB%ﬁtueﬁi%GNhlch may
and R17 cycl oal’kyl al k I

al kgithe galyp or p;lfé-.rgptyang ampas defived herein. %ne nn_tlg)gﬁn or)gulfur atom of the

- a%gle?li&éiyhi%ﬁ Bb %bg%%ly oxn(ﬁieﬁd tB’lﬂEggoﬂr&doPg ngg}l-o%geé S-oxide or S,S-

s uldinxideu Neg-iimiting exmples ohswitable aonbeydie hetesasyplyl rings include

B o o 0 S a1

- Ngi&xB)aBy i1 [-diokdny? A8traldasSihifany(C TétkBRaAtethidphatd,
tetrahydrothiopyranyl, and the like.

“Arylalkyl” means an aryl-alkyl- group in which the aryl and alkyl are as
previously described. Preferred aralkyls comprise a lower alkyl group. Non-limiting
examples of suitable aralkyl groups include benzyl, 2-phenethyl and
naphthalenylmethyl. The bond to the parent moiety is through the alkyl.

“Arylcycloalkyl” means a group derived from a fused ary! and cycloalkyl as
defined herein. Preferred arylcycioalkyls are those wherein aryl is phenyl and
cycloalkyl consists of about 5 to about 6 ring atoms. The arylcycloalkyl can be
optionally substituted by 1-5 R*' substituents. Non-limiting examples of suitable
arylcycloalkyls include indanyl and 1,2,3,4-tetrahydronaphthyt and the like. The bond
to the parent moiety is through a non-aromatic carbon atom.

“Arylheterocycloalkyl” means a group derived from a fused aryl and
heterocycloalkyl as defined herein. Preferred aryicycloalkyls are those wherein aryl is
phenyi and heterocycloalkyl consists of about 5 to about 6 ring atoms. The
arytheterocycloalkyl can be optionally substituted by 1-5 R*' substituents. Non-
limiting examples of suitable arylheterocycloalkyls include

O

and

The bond to the parent moiety is through a non-aromatic carbon atom.
Similarly, "heteroarylalkyl" “cycloalkylalkyl” and “heterocycloalkylalkyl” mean a
heteroaryl-, cycloalkyl- or heterocycloalkyl-alkyl- group in which the heteroaryl,
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-16 -N(R1) S(O 2R16, -CH2-N(R 5)C(O N(R16) (R17),
-N(R5CONRG®B)(R7) or -CHRD5)(R®6); R2is -0OR15
or halo and 5 R23 is Hor alkyl. As used above, and

t hroughout the specification, the follow ng terns,

W 89Sessotiher wi se i ndicated, shall be under stRqe;sheda/oa1700
have the foll ow ng neanings: "Patient" includes both

human and ani mals. "“"NManmal " nmeans hunmans and ot her
mammal i an ani mals. 10 AIkyI “fdans an al i phatic

hydrocarbon group whi ch may be strai ghtd:%r ,aé@rg:hed
aﬁ!F %Rﬂr |%‘PW§V%I%|!§Y' andyalkyd pig.@s previoaslyesst rgfered groups
‘13 Baihtain ef’ro@\fe‘?ra groﬁt) kyhe Bbl%lfbsthéfﬁaﬁ-éht@n@lb@% tti'roﬁ{h fHeCAlky!.

car onao hai n pre erre

gr oups AwHtraeanSambUtC(O)t,@l%&(@) palkempér{OXy @wnvlrg(ﬂieor
CSRAIBCIEA TSRO LR RIR GoufD 5 APBRGAL Kogorbon. The
abmﬁd ko thea:arahtlmd)ietyﬁailhmugmmarmnw Prefmeadsa@ylsgnmmm a lower
Hai 1 : .

A AR i e b S B8R ar o Ry g B85, proanoy,
etzﬁniahglpraﬁanoylu bn;mggpl aiidlqyblo%\emrtpwl i ncl ude net hyl,

pent yi "Rl Biesns AATOERY s i Wi e Aol as aegyiously
gHg*lstgmregnﬂbﬂ{?\;}ﬁd@@(ﬂ?}ﬂéﬂ?ﬁkseuﬁabrel élkdiﬂ;g?gﬁﬁegmbludadnethoxy, ethoxy,
OB AP GIROK TeBioRy AN Gobioxy.cH Bestibo The parent moiety is

cmrggqimraﬁ& &}9gbhe bond and which may be straight or
branched and conprising about 2 to about 15 carbon

at ons 1Ak )mﬁallsﬂ aMeanpACreyn é@rl\@ldkféw |an@\IW§rﬂaﬁ}lyl apdatined

e b o Bty I o e e

chai n. "Asylalkendt meaana group derieddrommnearylcanst alkemy) s defined

IhBHRS Fibifefred arylalkenyls are those wherein aryl is phenyl and the alkenyl
consists of about 3 to about 6 atoms. The arylalkenyl can be optionally substituted by
one or more R* substituents. The bond to the parent moiety is through a non-
aromatic carbon atom.

"Arylatkynyl" means a group derived from a aryl and alkenyl as defined herein.
Preferred arylalkynyls are those wherein aryl is phenyl and the alkynyl consists of
about 3 to about 6 atoms. The arylalkynyl can be optionally substituted by one or
more R? substituents. The bond to the parent moiety is through a non-aromatic

carbon atom.

The suffix “ene” on alkyl, aryl, hetercycloalkyl, etc. indicates a divalent moiety,

e.g., -CH-CH>- is ethylene, and é_Q_é is para-phenylene.

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

Substitution on a cycloalkylalkyl, heterocycloalkylalkyl, arylaikyl, or
heteroarylalkyl moiety includes substitution on the ring portion and/or on the atkyl
portion of the group.
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25 as nmethyl, ethyl or propyl, are attached to a |inear
al kenyl chain. "Lower alkenyl" neans about 2 to about
6 carbon atons in the chain which may be straight or
branched. Non-limting exanpl es of suitable al kenyl
rou s include ethenyl, propenyl, n-butenyl,

WP%‘&’(‘ 2-enyl, n- pentenyl, oct enyl and o FEIFR004/041700
AI kynyl " nmeans an aliphatic hydrocarbon group
contai ning at |east one 30 carl&tcarbon triple bond
and which nmay be strai ght or branched and conpriging .
about Whep aasiable 8prears oiore thansonae IR RreuRs #g., R in -N(R )2, 01 @
P oyl
Qﬁgﬁéa?[g)@é&%&e tﬂéﬁ’ﬁﬂée fﬁ%@ ﬁ%iwee °’f‘g§’§‘g'§g1 g, B R {naé( appear in
t bottbBliand R> cmebcamaate@rmmbe thh ean‘deaarnilffaeahched means

é Pﬁ; I ogﬁthp;%éggﬁge ng@g gy?\&?ﬁg Mopigs (¢4 ég};bgﬁ%é’rﬁ\%r&’ oups or rings) in

c laadompduindyanlesd &thepwise Wil HeOpitasds TGEl chﬁﬁﬁlféﬂbﬁé 1208ast one”

whieal R BE n B B ey TaRUSRAR e RBA PG, and Ths
ejetapiamatioh o thd mhkamlm IsMmper @’rmnsmmeﬁéwé@v@mwukhe knowledge

fgg%ﬁ ISkl"%% in 1Lfl1t ?49@; \gntﬁ,q"m ) tﬁe%ﬁﬁmg n@ﬁg gtné In%‘;athoé‘s comprising

Mg sy 6f ‘hﬂebb%édcﬁﬁﬁcmm&mﬁjl@ g 5néll&s>mre@ cof abﬁdg of formula |
14 carbon atons glhe erably about 6 to about 10 car bon

acanbe afiministered a 8§B"T9atﬁ"%é)rﬁf|9famhﬁn¢y substi t ut ed
wi th Oﬂ u@ ﬂBfe‘i’n QH@EééH‘%SH]bﬁsn{l? ’9? int&ded %1 r@%%s a product

etc. sane or erent,
dsemnaaing éfnaeswaczﬂtect ingredientssinithe specifieshamapaisens welias @y product

C%téﬂl elsblomrf ﬁﬁe&ﬂgcgrt:ﬁtﬁfechf fhdh %%uﬁ'ﬁp@g %PdEHFe'drlﬁgrgﬁﬁnts in

I'e aryl’ groupsinc pheny
n#mwsrtepiﬂed ‘driaountear yl * nmeans an aronatic rmnocycl ic or

Aol B LRI P BRAe  E fthro

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

OH OH WOH
means containing both (j’ and O
N N
H H

N
H .
Lines drawn into the ring systems, such as, for example:
| =
A

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

As well known in the art, a bond drawn from a particular atom wherein no
moiety is depicted at the terminal end of the bond indicates a methyl group bound
through that bond to the atom, unless stated otherwise. For example:

CHs
O,N O,N
represents
L,{LN LL{: CHy
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in which one to four of the ring atons is an el enent

ot her than carbon, for exanple nitrogen, oxygen or

sul fur, alone or in conmbination. Preferred heteroaryls
contain 15 about 5 to about 6 ring atons. The

‘Webmsoasdl " can be optionally substituted byp@ng20041700
nore R21 substituents which may be the sane or

different, and are as defined erei n. The prefix aza,

oxa or thia before the heteroa root nane neans that

at | east trogen 0 fur,.atom

respe %ﬁ?f sPsbep'chggﬂf‘% ge{q ﬂ%%"é'm unsatisfied yalgnces in the
aexiNsehees ah@hfRés, strtidfirdl forfriflae) raaalahyqvambszmernqs Bbsumed to
correspondi ng N-oxide. Non 20 Limiti ng exanpl es of

sl]aw%\meéwﬁqu@n@?@w ateres teigatighy thgalenses.azi ny| |
fur a”ﬁ'hosre it i thﬁoé(rrt Wil @bag ze ‘rﬁ%é}"t’éih Y:bn]pounds of formula | are
i sot hi azoly 0xazo hi a pyr azol
f tautomend, angya.ll rsgpgynautowngﬁqgmﬂare ppmtgmﬂla}ted herein as part of the
zZd [ 5) 1 5
B%ﬁég‘(‘; Fivd%@oﬂ ﬁa?lﬂéfeaé J&quhnlﬂﬁgdhgﬁh ?’I N)gFi and R'and R® are
[ aatnralzlcu:[aﬂ,b:br reptdseaiml byt anyb@rtlae)fojlpw'zmguucturastol yl,
azai ndol yl penzim dazol yl, benzothienyl, qui nol | nyl ,

i m dazol yIN"tth enop 891 qui i nyl, 25

t hi enopyri fin dy s Pol op r| dyI i m dazopyrl dyl,

I soqui gegiT Ny bem ,4- triazinyl,
benzot hltazrél ¥yl the | i ke pal kyl" nmeans a
non- ar o Wrmnouo ItlcyU ijc.wing system

conpri si ng about 3 t¥ about 10 darbon atons, preferably
about 5 tdtabout. 10 Barbon® at oM. Preferred cycl oal kyl

rings Bhfﬁznaﬁgﬁa‘ ate ! Br @P&Hﬁleg g{({aﬁ:@@%ﬁ %(Wﬁ atfdl R™ and R'

cyclo can be dptionally 'su e or
nore R21 substituents which may be thésane or
different, and are as defined above -I|n1t|
exanpl es of suitabl e nonocyclic cy%T al KVl s |nc

CHFBORIAE s BB G GO, o ffz% e

Non | i Piotiuys aawdesulatss ofthemotrmbhedsrul thedmadntion are also

BRI o8 138 8mn SAas ROBSE i L HRFBISY compoune

cihat Bad divlg precurssewhith eugdon ddiinigfration to a subject, undergoes chemical
conversion by metabolic or chemical processes to yield a compound of formula | or a
sait 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 H2O0.
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wr fin, rJ>~f ;U .MJ ~r "~M ~v~nr and 5

"Cycl oal kyl ether" nmeans a non-aromatic ring of 3 to 7
menbers conprising an oxygen atomand 2 to 7 carbon
atons. Ring carbon atons can be substituted, provided

that substituents adjacent to the ring oxygen do not
i PP W' ¥HN'o or substituents joined to the riRfg/US2004/041700

t hrough an oxygen, ni trogen or gyl fur atom
"Cycl oal kenyl " means a non-aro i cC nono or nulticyclic

ring sy, 10_conpfi s about 0 about 10, car

ot ons. T ERLSAPGUR 5L herpa Ut eeaREABIN BgRaN to describe
whiag AnfAt o mn;adudm coMBogiRinOsithe prdyant Beghlich Hitdtlive in

The cycl oal kene/mﬂrl n a\é\%oos/ 058311 PCTI US2004/ 041700

- 1phbitingAsPapY fnnikjtingBACERT and thys prerlucing the desired
Suﬂﬁéﬁééfﬁafeﬁemh%mme%t’bﬁﬁ same or different, and

are as defined above. Preferred cycl oal kenyl ring
c ont ai nThexginpowidsof formnia Farmgaltamdlieh angaise vvﬁhnn. thg scope of this

@ﬁghﬁoﬁm e f?rléh&é‘l‘?:l ERHREBGMB gpglﬁg'h%?éuﬁ?é"é’ﬁ Jéf&%ﬁ‘f&'ﬁ-uclude

pent eny
I i mferemm tcssalisrtheneng lmlmsmumemﬁseaindioabdbrbe tari Tsait¢s)', @s employed

Y R, e ERROSHR YRGBT b 038 wet o
c gbas:m: gal:agfoaﬁed?vitﬁénhmgaﬂo @hd/bd orgamic bagngf] lnoﬂwgm a\tﬂeg a

ou . €.
o SothesuteoBiiia} Soblafts R AesicualfBl UciErs. it ffted to a
t Pﬁﬂldﬁﬁﬁ ooimidaZoly, aad a’mtdcﬁ:thdﬂ moigtgesuch@sy pemallintteditoa carboxylic
ato n or natil on |
20k, SHBSTor e SN TaoLE? IorREH A STE A ghuet D Jaserm

douhtes)bangsed H'é‘réfnePﬂéﬁnébbuﬂéalﬁf%&bp@blég@@ mﬁlt@krc Othsmloglcally
sul fur ataons present in the ring system

heReeptaRia)sls aFg H@éeré‘?ﬁ\taﬁh?ﬁ'%@bﬁr ?'Escﬂrﬁ@!ﬁﬁ U%?f\"r Aglts of the

at GoMpourits d1RS fofm@fed may be formed, for example, by reacting a compound of
formula | with an amount of acid or base, such as an equivalent amount, in a medium
such as one in which the salt precipitates or in an aqueous medium followed by
lyophilization. Acids (and bases) which are generally considered suitable for the
formation of pharmaceutically useful salts from basic (or acidic) pharmaceutical
compounds are discussed, for example, by S. Berge et al, Journal of Pharmaceutical
Sciences (1977) 66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33
201-217; Anderson et al, The Practice of Medicinal Chemistry (1996), Academic
Press, New York; in The Orange Book (Food & Drug Administration, Washington,
D.C. on their website); and P. Heinrich Stahf, Camille G. Wermuth (Eds.), Handbook
of Pharmaceutical Salls: 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, ethanesuifonates, fumarates, glucoheptancates, glycerophosphates,
hemisulfates, heptanoates, hexanoates, hydrochlorides, hydrobromides,
hydroiodides, 2-hydroxyethanesulfonates, lactates, maleates, methanesulfonates,
methyl sulfates, 2-naphthalenesulfonates, nicotinates, nitrates, oxalates, pamoates,



oxa or thia before the heterocycl enyl root nane neans
that at least a nitrogen, oxygen or sulfur atom
respectively is present as a ring atom The

het erocycl enyl can 15 be optionally substituted by one

e mg,ﬁ;sghng system substituents, wherein "rige Sy
substituent” is as defined above. The nitrogen or

sul fur atomof the heterocyclenyl_can be optionally
oxi di zed to the correspondi ng N—o??de S- oxi de or

S, S-dioxide. Non-limfti anpl es of suitable, .
nmondRERAINAteS sperseialps. 3P &Wroaaoaﬁssg phosPhales, picates, pivalates,

tetr Eﬁarnﬁt@ér sﬂlcﬁ%iesl saoéihéﬁég rsQﬂﬁfésdé’ulfonates (such as those mentioned
1, 4-di hydr o 1,23, et r ahyd

, I di
1, 4, her ewetaftam%ﬁ 8m9¢yammﬂswluezte§9lf¢raﬂtesﬁafgo known &s tosylates,}
3- pyuﬁ%oc'aﬂ?éteszand Med@go! i nyl, 2-pyrazolinyl, and the

ik imting exarrples of suitable

bxahet er dexechpiany bagm;ths_lnalmmn@nmnm Balisd atkafi Fngtal salts such as
Q hyﬁ‘ﬁﬁ'ﬂ{ir 'ﬂﬂ%teﬂx ggélpé?%s}%ﬂlgﬁ‘ ¥»8Ii fag{a nﬁﬂ%t%l%%ltg 5téh as calcium and

Al
0X ahaagnemmnlsalts,l algminumn saits/ zmxahlts;)salts Mhbrgarhe pbasesy(for example,

| i f \ |
ot - rnbi aaf S Rh &R tneamines. ey RyiRa s teyamines.
dlh rerd@aﬂg)urﬁms flaythed witd N, Nﬂ)l‘s(lclbﬁydro&ﬁbﬂgen‘@mf&?fahﬁ@é)pN methyi-D-
oro ono 0 rre ar e uor o
1811 ShGearings diaretani o Ll hines: pRgrznany

chl Opﬁﬁényﬁgcioh@*mhk%' chcﬂiﬁénﬁométhahhﬂé amel Séﬁélmﬁmchrﬁlhé\éelds such as
wherei n_one or nore I%gro gen _atons on_ the al ky

r epl 28NS Jysineandthe,lisg Bakie nn@eeaﬁeo@mmw@pam f-;ﬁ quarternized
(or i Bh61R %ha@bkvdwermgnﬁalﬁieaqa QAR ShASHeh Al gﬁ'd butyl chiorides,

nDnocyc 'c or multicycl ron StGﬁ]CO rsin

3 t drapidas awl nodtﬁigsmdaﬂilwi sulfﬁtes tﬁ%ilmeﬁwb whietbyh dibutyb@nd diamyl

13 oMU 008 shiln il g ssBlis bR dpishy gind o ffrdes.

sy styomiideseandiodides), agalkyd hatidiesn(eah boryl andmphexethy| momldes) and
nit r&gg oxygen or sulfur, alone or in conbination.
There 'aré no adj acent oxygen and/or sul fur atons

All such acid salts and base salts are intended to be pharmaceutically

acceptable salts within the scope of the invention and all acid and base salts are
20  considered equivalent to the free forms of the corresponding compounds for
purposes of the invention.

All sterecisomers (for example, geometric isomers, optical isomers and the
like) of the present compounds (inciuding those of the salts, solvates and prodrugs of
the compounds as well as the salts and solvates of the prodrugs), such as those

25  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 sterecisomers of the compounds of the invention
may, for example, be substantially free of other isomers, or may be admixed, for

30  example, as racemates or with all other, or other selected, stereocisomers. 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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present in the ring system Preferred heterocyclyls
contain about 5 to about 6 ring atons. The prefix aza,
oxa or thia before the heterocyclyl root nane means
that at 5 |east a nitrogen, oxygen or sulfur atom

SY(Ee"Ctlvely is present as a ring atom The
het@tBVEVi can be optionally substituted by PGI&/Sge4/e41700

nore R21 substituents which may be the sane or
different, and are as defined-®&rein. The nitrogen or
sul fur atom of the het erocycl yl can be optionally
oﬁtaueqwezs, tatamens, tadpoas. ragenales aeprodrugsi af éhe inventie

?ﬁ.‘l s1Non limting exanples of suitable nonocyclic
Pocyc yl rings include 10 piperidyl, pyrrolidinyl,

p| per aPolygriorphim fgrtns| df thyd cornpoundsrgd rﬁ@nnhuiql,,and of the salts, solvates
' {.dj - di | .11, 4-.di . .

AR B A R gPABEM bo s n e

t ptasahyidvettivropyr anyl, and the like. "Arylal kyl" neans

orevi bS8 Beob s B oAy r& Ryl SHou s i an.

waratwémhe%eg Por ;ﬁ@ﬁhrir‘lg@téﬂhﬁg malénzﬂg ang |c©ﬁ1p©ﬁnds of formula | are
SU|tabIe aral kyl groups includ henet h

3o Rsioungs SeRargl Teatinn SRBREE AMBTEAAL MRTTORH. G5 Jaowed by

t Bﬁ@éiﬁﬁ‘ thSdtﬂJeléYEut thosfér ék* lfé‘d% e iﬁif lNlII Féﬁé@ﬁz@tlﬁt StHor procedures
erlvedfroma used I5}(@11%accoa defi ned

hearalso berwfitablee dn dhe el 'R@/IfbtharEéamRb%sebQ!ﬁ‘@r terfollowing

a%ﬁbre\z%t@ﬁ?&ﬁé‘ usyd cycloal kyl consists of about 5 to
about ri ngdétorrs The aryl cycl oal kyl can be 20

opt i onmiethyl: dMegathyluitte prapyl: Pributgl] Baytbrenazyt: Bav testiary
of suitable arylcycloal kyls

‘yidﬂlzérb@%ﬁ?@é‘m §§CZ 3, 4-tetrahydronapht hyl and the
I [ ke ﬁ”gbpmssdre biquid blm'opmtwaptnmll-ﬁ%l_ﬁl s through a

non- ar ic carbon atom "Ary| h . oal kyl " neans
a gr o@%%W@‘%’W&Wﬁ%8@9%%0;??3&3%@% erocycl oal kyl
as defuionadtehq:mhtnre Rebetred aryl cycl oal kyl s are those
wherein ary r@gee%a and het erocycl oal kyl

u

consm‘l’%\’gf %5’5& '@ t 6 ring atons. The

aryl hefegsrienaintlFgyl can be optional |y substituted by
1-5 R21 substituents. Non- limting exanples of
sui t abMicrewaNeidtWr ocycl oal kyl s i ncl ude

saturated: sat.; anhydrous: anhyd.

1-hydroxybenzotriazole: HOBt

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride: EDCI

ethyl acetate: EtOAc

Benzyloxycarbonyl: CBZ

[1-(chioromethyl)-4-fluoro-1,4-diazoniabicyclo[2.2.2] octane bis(tetrafluoro-

borate)]: Selectfluor

1,8-diazabicyclo[5,4,0]undec-7-ene: DBU

tetrahydrofuran: THF; N,N-dimethylformamide: DMF; methanol: MeOH; diethyl
ether: Et,O; acetic acid: AcOH; acetonitrile: MeCN; trifluoroacetic acid: TFA;
dichloromethane: DCM; dimethoxyethane: DME; diphenylphosphinoferrocene (dppf);

n-butyllithium: n-BuLi; lithium diisopropylamide: LDA

1-hydroxy-7-azabenzotriazole: HOAt

4-N,N-dimethylaminopyridine: DMAP; diisopropylethylamine: DIEA;
N-methylmorpholine: NMM
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I and h I / The bond to the parent noiety is through a
non-aromatic carbon atom 30 Simlarly,

"het eroaryl al kyl" "cycl oal kyl al kyl " and

"het erocycl oal kyl al kyl ™ nmean a heteroaryl -

ay6h@abdyir or heterocycl oal kyl-al kyl - group je iz
the heteroaryl, WO 2005/058311 PCT/US2004/ 041700 -21

cycl oal kyl, heterocycl oal kyl gd. al kyl are as
previously described. Preferred groups contain a |ower

al kyl MitEr@WouQ' I'r%ldamct.mfenfb*aendofegmwms@r-wresm) through
t he al ky neans a kyl -C(O) -,
al kenifis: (@(@moeé‘w%moﬂ@l@l POL‘Iﬁ‘YB%}'@ @a-ef N@PU‘@F@) gr oup

dosor T e R S OF o ot ety 1 thr ou
the cBatusaipd. (smr)eamyd@@ua@nwdgamrautam@eraiumr(rt) ahquy( %
MBatob Thch Mo AR o By Hob a0t (MR it ok Gy
\zm)g:i mri]lygrbnh(a’llx?n eguivaleA (qu)q;day (1)1 macrawaada I@%W) @I‘\I_CQJ]K(Ij&I{]JU)D

0 escriped.
Non- 1 AR el iBietBah A2 it oG OBET ivese
otHdreis inditdted Y1 C-Elébtrosprayiass spebtmoseggwyith 8- 18 oalwmn and 5%
T TMeCiin yiisy &5 e chhils eSs wauisra 1§ chiestinasBe rydeuar
it a0 ratentisi tited PR ablieaoll@lin RCconhissRide withvetdntios
to the parent noi et}(I | s through the alkyl.

timejengeree MW apd/ies NMR faid0 deri ved from an aryl and
al kenrbr iﬁferﬁﬁfdoﬂgﬁterﬂe? .mﬁ{e%acuoﬁrs%eme@%hew iR MERYASSA to AA,

are those wherein ar I's phenyl and the al keny

dmprogiuet effeagh sngthgd iScsheaRs SuatoRd, Fie G $iCal whaigin certain
Est 2 &s QR éQHéﬂ]rLe? %gﬁ%ﬁ He‘lﬁcﬁg bRVit willse Qﬁpé@ﬁﬁhﬁz for exaﬁlple A4

uents parent noiety
dnaadna samestiuclureas 68n Thwbdis drffarqnt aethogs cam’etansedato prepare

%@‘?‘eﬁ?ﬁgﬁﬁ’i"“%-f roma aryl and al kenyl as defined

The compounds in the invention may be produced by processes known to
those skilled in the art and as shown in the following reaction schemes and in
the preparations and examples described below. Table | contains the
compounds with observed m/e values from mass spectrascopy and/or NMR
data. These compounds can be obtained with synthetic methods similar to
these listed in the last column using appropriate reagents.

Method A
o509 s 2
H N,j\ 7 s=c= N»ﬁ\ RN doyort Moo K
2 —— - o/ —— a —————————————- 3
s O onen R R H CHOH R~
Al A2 Al A4

Method A, Step 1:

To a solution of At (R® = CHa & R* = CH,CH(CHj)2) (10 mmo!, 1 eq) in
30ml of anhyd. CH;Cl, was added thiocarbonyl dipyridone (1.2 eq). After stirring



20 Preferred aryl al kynyls are those wherein aryl is
phenyl and the al kynyl consists of about 3 to about 6
atons. The aryl al kynyl can be optionally substituted by
one or nore R27 substituents. The bond to the parent
mpj ety is through a non-aromatic carbon atom_ 25 The
sd}]??% S8 on”al kyl | aryl, hetercycl oal kyl, F&TgIs2004/041700
indicates a divalent noiety, e.g., -CH2CH2- is

ethyl ene, and i s para-phenyl ene.-2fe term"optional |y
substituted” nmeans optional substitution with the
spedivermight the selption waslidilietrd with Ghbi(elz, iwashed withvil H&lb) 1,0 (2x),

o AL ST AMBER N BP0 1 gy gpgpr vap v

30 ImfeeNaﬂcyi Jultél;eld arui c&lny.emtmlédl.dé’he snhiet matanabwasu putified via

o 2188 FbiseGbizeR (B AT oS B R ReHIGRRL

appears nore than once in a group, e.g., R8 in -N(RB)?2,

Br a vamethbé ASwemRs nore than once in the structure
of forrmlal eg R15 may appear in both R and R3,

t he vari ane ,or ent ith..

ref erenc r?ﬁﬂ@' e%‘f'@‘m'é% ‘-I(i‘g gmol, Vls'é) in THF (0.15
S Ub&ﬁL)tWéd?dechWuth dflA‘B]Gﬁﬁ =1 0H3 @ R‘ EQJH&QJH(¢H3)4N(E$ nmol,
ot herwi se defined, the phrases "one

et ANyt CHetl (B A resehan MY Was sed ayernight
che 'T'Hé%la&’nd?:eefdiﬁﬂdn%s addbd b MP-IRDH stH?(iz‘—Qréq?fanH Muted with

maxi num nunb such noieties is well_wth

1

1@ noFHafde Tfan svwaoamas agitatad evasight. le mdw@smﬁltetrad and
the LONRaR ﬁfag@ém%rﬁ?r]a@tB%r&FWﬁé%ﬁ,@%ﬂ%ﬂrﬁggﬁﬁl,qfis =84, & R

| east one co ormul a

conpoOHg@HtﬁHg*)g)r mula | 10 can be administered at the
sane tinme, preferably one. As used herein, the term
"conposition" is intended to enconpass a product
conpri si mthMAssmp Bied ingredients in the specified

grmunt S 15% 80 utlon oot Aaaneh1pr8g dcﬁuorobenzyl R®=CH,, & R*=
CH2CH(CH3)2) (10 mg) in CH3OH (1 mL) was added NH4,OH (0.44 mL) and -

butyl hydrogen peroxide (0.1 mL) and the reaction mixture was agitated for 2 d.

The solution was concentrated, the resulting residue was dissolved in CH;0H

(1.2 mL) and was treated with sulfonic acid resin. The suspension was agitated

20 ovemight and the resin was washed with CH;OH (4 x 10 min) before it was
treated with 2 N NH3 in CH3;OH for 1 h. The suspension was filtered and the
filtrate was concentrated to give the crude material which was purified by

preparative HPLC/LCMS eluting with a CHzCN/H20 gradient to afford A4 (R’ =

3,5-difluorobenzyl, R? = H, R® = CH,, & R* = CH,CH(CHa)2). NMR (CD30D):
25  §6.9, m, 3H; 54.8-4.9, m; §1.75, d, 2H; 1.5, m, 1H; 51.42, s, 3H; §0.85, d,
3H; §0.65, d, 3H. ES_LCMS (m/e) 296.1.

The following compounds were synthesized using similar methods:

Obs.
# Structure MW " # Structure MW
e

Obs.
m/e




which results, directly or indirectly, from conbination
of the specified ingredients in the specified anounts.
15 The wavy line " ' as a bond generally indicates a
m xture of, or either of, the possible isonmers, e.g.,
gAY (R - and (S)- stereochem stry. Ford@ﬁ?ﬂ%
gﬁﬁ%@#@#ﬁﬂeans containing both and HH H Lid%s ra$ﬁ“ﬂm
into the ring systens, such as,_ 3gr exanple: 20
indicate that the indicated Iine (bond) my be attached
to any of the substitutable ring carbon atons. As well
known in the , a bond drawn froma-warticul ar atom
wherei n no iety is depicted at the tefm nal end of
t he bond indicat gp a nmet hyl group bound ough t hat
bond to the 0 unl ess stated ot her WNs%
CH3 +N NONPTxpNEsentss CHBa ~t 24°2 25
PCTI US2004/ 041700 -23 It should al so ke '
het er oat om wi t h\unsati sfi ed val ences in t ext,
schenes, exanples, structural fornulae, and any Tabl es
herein is assuned to have the hydrogen atom or atons
to satisfy the valences. Those skilled in the art wll

recogni ze tﬁ?? certain conpounds of forw:la | are

HO
N0
o N*T7NH HN=
2 NH 203 204 95 363 364
a

NH N\fNH
3 0?_“'% 25 226 96 jijH 369 370

O

N\f
0O
4 ji’iH( 225 228 97 374 375
NH
N
o%



5 tautomeric, and all such tautoneric forns are

contenpl ated herein as part of the present invention.

For exanple, a conpound wherein X is -N(R5)- and Rl and
R5 are each H can be represented by any of the

followng structures: Ne RZHNCR2Z HN'R2 | 11R /R
TAVR2HSESS IR W1 R3 | R5 | /f13 04 R4 or R4 REHEIS20ga41700
and R22, are, for exanple, -N(RL5) C(O N(R16)(R17) and

R15 and RI6 OO ~-NINNN\R 23380 forma ring, the
noiety fornmed, is, for exanple, ~~R23 or 0O Prodrugs

and sol vat es oHQt he conpounds of the invention are al so
contenpl at ed her)ein. The term "prodrug",~ds enpl oyed
her ei n, denot a compound that is a dru recursor

whi ch, upon adniNaj ation to a subject, unse
chem cal co n by metabolic or che®Ball progesses
to yiel® a co of 2Z2%rmBa | M a 15 sg e
sol vat e thereof. di scussi on of prodr ugs provided
in T. Hguchi and V. Stella, Pro-drugs a

Delivery Systens (1987) Volune 14 of the A C S
Synposi um Series, and in Bioreversible Carriers in Drug
Design, (1987) Edward B. Roche, ed., Anerican

Phar maceuti ca soci ati on and Perganon Rress, both of
whi ch are inc orated herein by refere thereto. 20
" Sol vat e" neanshﬂfﬁhysical associ ation &
this inventi t one or nore solven
Thi s ph§si cal &t at B¥h 12900l vedBvaryi ng
i onic and covale ondi ng, including hqu:

eOmpound of

In certain instances the solvate will be~Capabl e of
i sol ation, for exanple when one or nore sol vent
nol ecul es
. :
N"NH OWL\
N._.C
0 HN=
7 239 240 100 N 377
ﬁzg L 8]
N 377

239 240 0
239 240

HN=(
102 N 377

376

376

378

378

378



are incorporated in the crystal lattice of the
crystalline solid. "Sol vate" enconpasses 25 both

sol uti on-phase and i sol atabl e sol vates. Non-limting
exanpl es of suitable solvates include ethanol ates,

RS nRgedsafies, and the like. "Hydrate" is a sacdalisgnos/o41700
wherein the solvent nolecule is H2O WD 2005/ 058311
PCT/ 1JS2004/ 041700 -24 "Effecgive anmount" or
"therapeutically effective amount” is neant to describe
an anmount of conpound or a conposition of the present

i nvention efyf'ective in inhibiting as yl protease
and/ or inhibyting BACE-1 and thus produgi ngyjhe desired
therapeuticé%ffect in a suitable patientnNn4 The
conpounds o la | formsalts whicg=Rg#Hal so within

t heygscop hlhl S 2|4@ve24'1| on. ibef ere@) conpougsd ag?

of formula erein i s understood t
to salts ther€of, unless otherw se indicated:!
"salt(s)", as enployed herein, denotes acidic salts
formed with inorganic and/ or organic acids, as well as
basic salts fornmed with inorganic and/ or organi c bases.
In addition, \when a 10 conpound of formyla | contains
both a basic,%viety, such as, but not$|i€? ted to a

pyridine or \midazole, and an acidic t yNHsuch as,
'{%@rions
C ed within

but not limfded to a carboxylic acid, z
("inner sal tig )Ny be formed and are

'O

thelt er mo&galli (') "2“313 &&ed hdPdin. @Pn-a tical 342 383
accept abl e . €7, non-toxic, physiol cally

acceptabl e) salys are preferred, al t hough ot salts

are also useful. Salts of the 15 compounds of the

formula | may be forned, for exanple, by reacting a
conpound of fornmula | with an anount of acid or base,

such as ap eui val ent amount, in a : such as one

in which t salt precipitates or in a eous medi um
fol |l oned by Mﬁyﬁbhlllzatlon Aci ds (and bas Nihi ch

are gener ,@pn5|dered suitable for th€ t|on of

phat2maceut i<al ly usétul 2%al ts W9 om basic ( aC|d|c 386
phar maceuti cal

j? HN=
=TSX<_12: 251 252 106 H 385 386
O
(l::> \-WNE/F'
o)
NH

N

14 NH 253 254 107 386 387

=

@)
=
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20 conpounds are discussed, for exanple by S. Berge et
al, Journal of Pharnmaceutical Sciences (1977) 660)
1-19; P. Gould, International J. of Pharmaceutics
(1986) 33 201-217; Anderson et at, The Practice of
Medi ci nal Chen1stry (1996), Acaden1c Press, New York;

i VORUeB3Hge Book (Food & Drug Admi ni strati orP CT/US2004/041700
Washi ngton, D.C on their website); and P. Heinrich
Stahl, Camille G Wrnuth (Ed33%- Handbook 25 of

Phar maceutical Salts: Properties, Selection, and Use,
(2002) Int'l. Union of Pure and Applied Chem stry, pp.
330-331. These disclosures are incorporated herein by
reference thereto. Exenplary acid addition salts

i ncl ude acetates, adipates, alginates, ascorbates,
aspartates, benzoates, benzenesul fonates, bisulfates,
borates, butyrates, 30 citrates, canphorates,
canphor sul f onat es, cycl opent anepr opi onat es,

di gl uconat es, dodecyl sul f ates, ethanesul fonates,
fumar at es, gl ucohept anoates, gl ycerophosphates,

hem sul f at es, hept anoat es, hexanoates, hydrochl ori des,
hydr obr om des, hydroi odi des,

2- hydr oxyet hanesul f onates, | actates, nal eat es,

nmet hanesul fonates, nethyl sulfates,

2- naphthalenehulfonates nicotinates, nitrates,

oxal at es, pa ates, WD 2005/ 058311 | US2004/ 041700
-25 pectlna s, persulfates 3- pheny i gnat es,
phosphat es, ates plvalates pr G4 tes,

sal j_cyl at CCI sul f h sul f uch_as
t hose menti [ n§55 tartq ?at es, es,38% 390
t ol uenesul ates (also known as tosyI

undecanoates, and the like. 5 Exenplary baS|c salts
i ncl ude ammonium salts, alkali metal salts such as
sodium |ithium and potassiun1salts, al kaline earth
nmetal salts such as cal ciumand nmagnesiumsalts,
alun1nun1salké zinc salts, salts with organi c bases
(for exanple,po organic an1nes) such as benzathlnes
di et hyl am n di cycl ohexyl am nes, \WJ

N NH

256 109 5/L-\_O 392

R o
NH
N N._.O
o=< T HN=(
NH
110 N 391 392



hydr abam nes (formed with

N, N- bi s(dehydr oabi etyl ) et hyl enedi am ne), N-nethyl-D 10
gl ucam nes, N nethyl-D gl ucam des, t-butyl am nes,

pi perazine, phenylcycl ohexyl am ne, choli ne,
twoIREpaRne, and salts with am no acids suchy@Sysa004/041700
arginine, lysine and the |ike. Basic

ni trogen-contai ni ng groups nmaysge quarternized wth
agents such as |ower al kyl halides (e.g. nethyl, ethyl,
propyl, and butyl chlorides, brom des and iodides),

di al kyl sulfates (e.g. dinethyl, diethyl, dibutyl, and
di anyl 15 sulfates), long chain halidgs (e.g. decyl,

lauryl, 1 syl and stearyl chlorides,\_brom des and
I odi des [ kyl halldes (e g. benzyl anpd ghenet hyl
bron1d;ZfT§tﬁ ers. such acidwaltls a
salt’ are ded 2@5 b& 6phar ndeuti cal | ‘P ‘
salts within the scope of the inventio
and base salts are 20 considered equivalent to the
free fornms of the correspondi ng conpounds for purposes
of the invention. Al stereoisoners (for exanple,
geonetric isomers, optical isoners and the 1ike) of
the pre conpounds (including those @f the salts,
solvategizmqurodrugs of the conpounds As well as the
salts and solva Es of the prodrugs), sugh @s those 25
whi ch may 4 ue to asynmetric campgnsf on various
subgtitu i l'uHth Wgh Ngogienantjqoneric f
exi st evelp+m the absence of asymetr|
rotameri ¢ forns, atropisoners, and di er eomeri c
fornms, are contenplated within the scope of this

i nvention. Individual stereoisoners of the conpounds of
the invention my, for exanple, be substantially free

of other iso \s, or may be adm xed, for 30 exanple, as
racemates orlwxth all other, or otheffiﬁlected,

tapfy 392

st er eoi sonef's The chiral centers ofoThe present
invention cAneNve the S or R configu& as defined
he HO74 ndat,i The N he
terzhs "sal "\ "sol @E?e" odrﬂlg and A%e ITke/ |98 394

i ntended tolequal ly apply to the salt, | vat e and

prodrug of enantioners,

N"NH Qﬁ
O
0 HN=<
21 265 266 114 N 393 394

22 O=_NH 265 266 115 C-; ‘??:H 400 40t
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WD 2005/ 058311 PCT/ US2004/ 041700 -26 stereoisoners,
rotaners, tautoners, racemates or prodrugs of the

i nventive conpounds. Pol ynorphic forns of the
conmpounds of fornula I, and of the salts, solvates and
pr.ogdr. t he compounds of formula I, are intended tao
béggﬁ@ﬁﬁgﬁ in the 5 present invention Conpoun 'ngmmmmwm
formula | can be made using pragedures known in the
art. Preparative nethods for preparing starting

mat eri al s and conpounds of fornmula |I are show bel ow as
general reaction schenes (Method A, Method B, etc.)

foll owed by specific procedures, but those skilled in
the art will recognize that other procedures 10 can

al so be suitable. In the Schenmes and in the Exanples
bel ow, the follow ng abbreviations are used: nethyl:
Me; ethyl: Et; propyl: Pr; butyl: Bu; benzyl: Bn;
tertiary butyloxycarbonyl: Boc or BOC high pressure
l'iquid chromat ography: HPLC 15 |iquid chromatography
mass spectroscopy: LCMS roomtenperature: RT or it

day: d; hour® B minute: min retentiap time: Rt

m crowave: saturated: sat.; anh Qus: anhyd.

1- hydr oxybe M1 azol e: HOBt N0

1- (3-di meoEl ﬁinopropyl)-3-ethy|carbwﬂﬁ' 1 de

hydeochl oridg: EDCl265et bgd acetiate: Et 401 402

o< Y
NH HN=(
24 267 268 117 401 402

O

Z

Ly Q
N0
N\(NH HN=(
25 o=f;(2ia 268 269 118 N 401 402
/
2 N 268 269 119 HN=¢ 401 402
o

=

X

Iz =z
o



Benzyl oxycar bonyl : CBZ 25

[1-(chl oronet hyl)-4-fluoro-1, 4-di azoni abi cycl o[ 2. 2. 21
octane bis(tetrafluoro- borate)]: Selectfluor

1, 8-di azabi cycl o[ 5, 4, 0] undec- 7- ene: DBU

s soahysdsief uran: THF;, N, N-di et hyl f or mam de: PRIVRIS2004/041700
met hanol : McOH;, diethyl ether: Et20 acetic acid:
AcOH, acetonitrile: MCN, triflu¥roacetic acid: TFA, 30

di chl or onet hane:
di phenyl phosphi nof errocene (dppf);
n-BuLi; lithiumdiisopropyl am de:
1- hydr oxy- 7- azabenzotri azol e: HOAt
4- N, N- di net hyl am nopyri di ne: DVAP
di i sopropyl et hyl am ne: DI EA; N-net hyl nor phol i ne:
WO 2005/ 058311 PCT/ US2004/ 041700 -27 M croporous
Tol uene sulfonic acid resin (MP-TsCOH resin)
tris-(2-am noethyl)am nonet hyl pol ystyrene
(PS-trisam ne) nethylisocyanate pol ystyrene (PS-NCO
Saturated (sat.); anhydrous. (anhyd); roomtenperature
(rt); hour (h); 5 Mnutes (Mn), Retention Tinme (Rt);
nmol ecul ar meigﬁ? (MN; mililiter (m); gram (Q).
mlligram (ng);\ equivalent (eq); day (d)s~m crowave
(pW ; n1croll;§9(pL) Al l NWMR data mergg;éllected on

DCM di et hoxyet hane: DME;
n-butyl lithium
LDA

NVWM

e i ndi cat ed.
col umm

400 MHz NMR spgctroneters unl ess
LC- El ectrospr g§y-
and % to 95
used Yo det®
time. The ta
ti me/ observ
consi stency i
to AA

ot hap
S spectroscopy Wt hy

|2 £ as %(ge nobi |
LNAg t he nDIecuIar mass
s contai n the compounds h retention
and/ or NVR data. For interna
the reaction schenes shown in Methods A

£

Ho=<h o
HN
NH
ol Y 213 274 403
>
Ho
N NH N (8]
HN
29 O\ NH 273 214 122 = 403

Iz

404

404

404



the product of each nethod is shown as structure A4,

84, C3, etc., wherein certain variables are as defined
for that nmethod, but it will be apparent that, for
exanple, A4 .15 has the same structure as C3. That is,
different methods can be used to prepare sim
coXBWRGE3  The conpounds in the i gveﬁti on may 1%)(21%52004/041700
produced by processes known to_.those skilled in the

art and as shown in the follomﬁg reaction schenes and

in the preparations and exanpl es descri bed bel ow.

Tabl e | congamyns the 20 conpounds with observed W

val ues from naks spectrascopy and/or data. These
conmpounds cdim\be obtained with synthet nmet hods
simlar to tjese listed in the |ast cgﬁﬁqn usi ng

appropriate reagguts. Method A 6Y AN s R2 HZ°N R2 0
)11 30 11 R N HzC=hr4IN N 123 ( CH3hcCo¥ N Ros5 406
. -, - RO \$H2Ch R4 R3 0 THE 34 CH3@ 80 25

Al A2 A3 A4 tiod A, Step 1: To a sol bn of Al (R3
= CH3 & R4 = CH2EH(CH3)2) (10 mmmol, 1 eq) in 30mL of
anhyd. CH2Cl 2 was added thi ocarbonyl dipyridone (1.2
eq). After stirring WO 2005/ 058311 PCT/tJS2004/ 041700
-28 overnight_the solution was diluted with CH2Cl 2,

washed with¢glWN HC , H2O (2x), and a_satarated aqueous
NaCl sol uti (2x). The organic squtTﬁEiMas dri ed

N0

HN=

NH
oj(E{ iH 214 275 124 H 405 406
274 275

31
S e
NH N0
32 o=§<§< |H 125 HN?‘,,T[X_O 409 410
H

N

&

W

3

N YNH
33 O™=X_NH 277 278 126 409 410

b



over Na2SO4, filtered and concentrated. The crude
material was purified via flash chromatography to
afford A2 (R3 = CH3 & R4 = CH2CH(CH3)2). 5 Method A,
Step 2: A solution of 3,5-difluorobenzyl am ne (0.15
'W@Eoos;&ss%e@ in THE (0.15 nl) was added to P%Tﬁiﬁzb{h)oﬁﬁuo
= CH3 & R4 = CH2ZCH(CH3)2) (0.1 mmol, 1 eq)
|n anhydrous CH2Cl 2 (1 mL). The 37eacti on m xture was
refluxed overnight. The reaction solution was added to
MP-TsOH resip (2-3 eq) and diluted with 10 CH3CN. The
suspensi on agitated overnight. The.m xture was
filtered and Vthe filtrate was concen to afford
A3 (R =3, 5- Horobenzyl R3 = CH3, R4
CH2CH( CH3) ‘W&thod A Step 3: 15 To &aN=pljutio
(R %3, 5- robesmyl 2853 = {343, & R4
CHZCH(CHB)Z) ng) in CH3OH (1 nL) wa
(0.44 nmL) and t- butyl hydrogen peroxid 0.1 nmL) and
the reaction m xture was agitated for 2 d. The
sol ution was concentrated, the resulting residue was
di ssolved in CH3OH (1.2 nlL) and was treated with
sul fonic aciexnresin. The suspension was agitated 20
over ni ght amgdMhe resin was washed with ,CH3COH (4 x 10
gzﬁfﬂ

mn) before iy was treated with 2 N in CH3OH for 1
h. The suspensi was filtered and th
concentrat ed M ve the crude materi aliNghj

puri 8% ed bY\pnepar a280ve 2BPLC/ LGWB el ut |
CH3CN H20 gradient to afford A4 (RL _
3,5-difluorobenzyl, R2 = H R3 = CH3, & R4 =

CH2CH(CHB) 2). NWR (CD3OD): 25 56.9, m 3H, 54.8-4.9, m
51.75, d, 2H 51.5 m 1 H 51.42, s, 3H 50.85, d,
3H, 50.65, d, 3H ES_LOMS (me) 296.1. The fol | owi ng

compounds wﬁj% synt hesi zed using simlag methods:
N

8 NH N\/\Q
N :N s
Oﬁ? 280 281 129 0% 411 412

L

aH
37 280 281 130 ~ 413 414




2005/ 058311 PCT[ US2004/ 041700
NH 223 224 94 H 363 364
96 363 364 a P a

——

Obs. # Structure MV # Structure MV W W WO

20’6%/"&%’@%“1111 PCT/ US2004/ 041700
-38 -

é NH
0 NTH
3 280 281 131

L‘E
N_-NH

O
QNH 281 282 132

-29 10 NNH O HNC 1 O
\ NHO NN 2 O71 NH 223 224
NNH NH 3 OINH 25 226 96 NH 369

ANH HN NH 4 225 226 97 \ 374 375 N-NH O= WO
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-30- HONH O OHNC 5 NH 227 228 98 H 375 376 4 NH

HN=( ry O 6 ONH 237 238 99 375 376 LHNNH OHN~- 7
239 240 100 H377 378 T O NHNO Nei H\=( 8 O71 NH
239 240 101 H 377 378 N-f NHON O HN 9 NH 239 240

08 2753%511378 WD 2005/ 058311 PCT/ US2004/ 0417QQ-1/083d04/03 b0
|

-39 -

X Ov

N
NH HN:
ol Y =
a2 w 282 283 135
; OH
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415 416
’ (hH
HN
NH =<H
43 03“‘1:"4 283 284 136 a7 M8

N\fNH ﬂ.ﬂ o
H
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NH ( NNG\Hp NH 11 10 NH 240 241 103 381 382 0 N ~NH
NNHONHI1 p NI 241 242 104 382 383 NH --;S HOg NH
O N- NH 12 O NH 241 242 105 fH 385 386 ONH~ HO 13 O
NH 251 252 106 H 385 386 Nf O P ONTf NH 14 NH 253

%3#9%5%%’6§i6‘o?1§;oom NH O NH WD 2005/ 058311 5 orcoiino o

-40-

NL(NH LY
HN=
46 NH 287 288 139 H 423 424

) b\
(o}
HN=
47 289 290 140 425 426
NH
N
o< T

G NH HN=<N
48 293 294 M N 425 426

Y N0
49 OZXEH( 294 295 142 HN= i 425 426



-32- NH N O HN=< 15 NH 254 255 108 389 390 O (((OH-H
NN NHfNH ~1( 16 O NH 255 256 109 jan( 391 392 HO-
NHN p HN=EN 17 71 NH 255 256 110 391 392 WO

2005/ 058311 PCTI US2004/ 041700 -33 1 HN~ 0 16 H OH 255
256 111 391 392 N N NH ~ O O HN-( 19 NH 260 261 112

%2@9@583” NH O Nf 20 O NH 260 261 113 3933@9%20Md11700

-41 -

50 0 204 295 143 HN=( 427 428
NH

NH HN=x

51 295 296 144 429 430

NH
52 Oﬁ% 296 297 145 430 431

o, HN=(
53 NH 301 302 146 N 430 431



"NANH O HN~ 21 265 266 114 393 394 P-NIH 22 O N N265
266 115 8 O 400 401 WD 2005/ 058311 PCT/ US2004/ 041700

-34 0 NNGNH HNN O 23 I NH 265 266 116 401 402 N NH N N
O "ONHHN( 24 Y\ 267 268 117 401 402 "N~ N NH HNC
5 0 ~5 NH 268 269 118 5Th__7'D 401 402 -N NH O 26

o W8
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27 o N NH 269 270 120 403 404
0 273 274 121 403 404 71 NHn 1 HONNH p 29 0 H 273

\' / PHONO NHHNC 28

274 122 Fi N=(N 403 404 H WO 2005/058311
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33 NH 277 278 126 H 409 410 WO 2005/ 058311

PCT/ US2004/ 041700
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N NH 39 NH 281 282 132 414 415 NH NH N NH 40 ON
NH 282 283 133 415 416 NN om NNH HN( N O 41 NH 282
283 134 N 415 416 WD 2005/ 058311 PCT/ US2004/ 041700
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p CN O 45 O NHNH 287 288 138 HN 421 422 WD 2005/ 058311
PCT/ US2004/ 041700 -40 NtNH N O 46 NH 287 288 139 423
424 | o HN~ 47 289 290 140 425 426 NY NHONH a N
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NHH 60 0 NH 308 309 153 N NH 441 442 N to \-N- ~. .
61 O N fNH 310 311 154 H) v 441 442 NH 7 WD 2005/ 058311
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65 O NH 324 325 158 NANH 455 456 O WD 2005/ 058311
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Method B
S
R'NH R, N —RSCN | Flt‘N’U\NH
2 + H3 R‘ ©/\ ‘C CH30H RSH
B1 B5 60°C Rt N—‘:
B2
2 |
HCI, yW Ry _RTNH: RLNJ\NH
CH3CH,OH R R
R* O 4
160 °C R 0
B3 B4

5 A modified literature procedure was used (Ugi, |. Angew. Chem. 1962, 74 9-22).

Method B, Step 1:
To a solution of B1 (HCI sait, R' = 3-chlorophenethyl) (1.1 g, 5.73 mmol)
in anhydrous CH3OH {15 mL) was added potassium thiocyanate (0.56 g, 5.73
10  mmol). The reaction mixture was heated to 60 °C for 1 h. The suspension was
filtered and the filtrate was added to B5 (R*=Me, R*='Bu) (0.72 mL, 5.73 mmol)
and benzyl isocyanide (0.77 mL, 6.3 mmol). The mixture was stirred overnight

before the solution was concentrated and the residue was purified via flash
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chromatography eluting with ethyl acetate in hexane to yield 0.28 g of B2 (R® =
CHa, R* = CH,CH(CHsa),, and R’ = 3-Chlorophenethyl).

Method B, Step 2:

A solution of 40% concentrated HCI in CHsCH;OH was added to B2 (R® =

CHg, R* = CH;CH(CHa)2, and R' =3-Chlorophenethyl) and the solution was

heated in a microwave at 160 °C for 30 min. The solution was concentrated and

purified via reverse phase preparative HPLC eluting with a CH3CN/H,0 (with
0.1% formic acid) gradient to afford B3 (R*= CHa, R* = CH,CH(CH3)z, and R =
3-Chlorophenethyl).

Method B, Step 3:

Compound B4 (R? = H, Rs = CH3, R* = CH.CH(CHsa)», and R' =3-
Chlorophenethyl) was prepared from B3 (R® = CHs, R* = CH,CH(CH),, and R’
=3-Chlorophenethyl) following a procedure similar to Method A, Step 3.
NMR(CD3;0D): 6 8.1, br, 1H; 6 7.35, s, 1H; 6§ 7.25, m, 3H; & 3.6, m, 1H; 6 3.4, m,
1H;63.0,m 1H; 628 m 1H;61.75 m,1H;61.6, m, 1H; §1.35, m, 1H; 5 1.2
s, 3H; 6 0.8, m, 6H. ES_LCMS (m/e): 308.1

The following compounds were prepared using similar methods

Obs. Obs.

# Structure MW # Structure MW
mie mle

Mo
[j NH ? N
o=( 1 a
545 N a 251 252 549 3an 372
O

/

>

e 413

KL(NH
=AM, JaSetas
N
546 293 294 550 a
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Method C
R2
S N’
0 N=C=8 |
1
R* R® . R H R H
THF R 0 R* ©
c1 c2 c3

Method C, Step 1:

A solution of €1 (R® = R* = CH,CH,CH2CHs) (50 mg, 0.25 mmol) and C4
(R'=3-chlorophenyl) (38 yL, 0.26 mmol) was refluxed overnight. Trisamine resin
(2 eq) and polystyrene isocyanate resin (2 eq) was added and the mixture was
10 agitated. After 3 h, the suspension was filtered and the resin was washed with
CH.Cl, (3x) and CH3OH (3x). The filtrate was concentrated to afford C2 (R’ = 3-
Cl-CgHs, R® = R*= CHyCHsCH,CHa) (60 mg, 68%).

Method C, Step 2:
Compound €3 (R' = 3-CI-C¢Ha, R? = H, R® = R* = CH,CH,CH,CHs) was
15  prepared from C2 (R’ = 3-CI-CgHas, R® = R* = CH,CH,CH,CHs) following a
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procedure simifar to Method A, Step 3. NMR(CDCI3): 8 7.4, m, 2H; § 7.2, m, 2H;
85.0,5,2H; 561.7, m, 4H; 1.1, m, 8H; § 0.7; m, 6H. ES-LCMS (m/e): 336.1.

The following compounds were prepared using similar method.

Obs. Obs.
# Structure Mw # Structure MW
m/e m/e
NH
~N" "NH oH
&1 Y 200 210 655 329 330
NH N
" v
N NH o NH
HO &
g2 O 211 212 656 O(H 329 330
NH a
N~ NH
N._-NH
O o< T
643 215 216 657 NH 335 336
NH HEJL
~N"NH —~N NH

o o 3
644 225 226 658 H@ 335 336



5 Anodified literature procedure was used (Ugi, I.
Angew. Chem 1962, 74 9-22). Method B, Step 1. To a
solution of Bl (HO salt, R = 3-chlorophenethyl) (1.1
g, 5.73 mmol) in anhydrous CH30H (15 nli) was added

RS AeShsgsmt hi ocyanate (0.56 g, 5.73 10 ol JpctARBo04/641700
reaction mxture was heated to 60 C for 1 h. The
suspension was filtered and thefiltrate was added to

B5 (R3=Me, R4="Bu) (0.72 nL, 5.73 mmol) and benzyl

i socyanide (0.77 m., 6.3 mmol ). The m xture was stirred
over ni ght ore the solution was conﬁggérat ed and the
resi due w rified via flash WO 200§ 311

PCT/ US2004 -54 chromat ogr aphy jetk i n ith

et hyl acegat ¢ ¥ hexane to yield 0.28 g jof =
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Met hod B, Step 5 A sol ution of 40%.goncentrated HC
in CH3CH2OH wa dded to B2 (R3 = CH3HyR4 =

CH2CH( CH3) 2, and R1 =3- Chl or ophenet hyl ) and the
solution was heated in a mcrowave at 160 C for 30

m n. The solytion was concentrated and urified via
reverse pt:\?};( preparative HPLC el uti ng#lf th a CH3CN H20

(With 0.4 @ mc acid) gradient to~-gffid B3 (R3 =

CH3, R4 = H H3)2, and RL _ 10 3)EHkro net hyl ).
Met hod B, St Ep Conpound B4 (R2 = R = . R4 =
CHe4gH( CH3) 2 Rlz4s3- £48l or omeenet Hwas prepased 336
fromB3 (R3}y= CH3, R4 = CH2CH( CH3) 2, d Rl 15
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Met hod A, Step 3. NVR(CD3CD): 8 8.1, br, 1 H 8 7.35,
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ARBTHERA ORM O O C C3 5 Method C, Step 1: A
solution of C1 (R3 = R4 = CH2CH2CH2CH3) (50 ng, 0.25
nmmol) and C4 (R =3-chl orophenyl) (38 pL, 0.26 mmol)
Vas2008hdsspied overnight. Trisamne resin (2 qrn&Réhana17o0
pol ystyrene i socyanate resin (2 eq) was added and the
mxture was 10 agitated. After g3 h, the suspension was
filtered and the resin was wasfied with CH2Cl 2 (3x) and
CH3OH (3x). The filtrate was concentrated to afford C2
(R = 3- 0-0C6H4, R3 = R4= CH2CH2CH2 4"60 nmy, 68%.

Met hod C, ep 2: Conpound G (R = 334 R2 = H,
R3 = Rd~3x CH2§H2CH3) was 15 preparegd omC2 (R =
3-A-C6 CH2CH2CH2CH3) f ol | }oyu a WO
2005/ 05881 I/ 82004/ 041700 -56 prour Simlar to

Meggaod A (Step ™. NMR(CDEE3): 6. 4,097 2H 8 7.2400m 421
2H 8 5,0, s, 2H S 1.7, m 4H 8%{), m 8H 8 0.7;

m 6H ES-LCM5 (me): 336.1. The folhow ng conpounds
were prepared using simlar nethod. Cbs. Obs. #
Structure MVIt Structure MW we nme INI++H I H

Method D
KCN JOL
0 o
R R RO : OH “CHoH ~ o~
CH3CH,0H/H,0 o H0,pW o' 3 R* R?
D1 D2 D3 b4

Method D, Step 1:

A mixture of D1 (R® = R* = CHsCgHs) (20 g), potassium cyanide (40 g)
and ammonium carbonate (15 g) in ethanol (100 mL) and H20 (200 mL) was
heated in a sealed flask at 130 °C overnight to yield 25 g of D2 (R° = R*=
CH2CgHs) after filtration followed by washing with water.

Method D, Step 2:

A solution of 2 N KOH (3eq) was added to D2 (R*=R* = CH2CgHs) (1 eq)
and irradiated via microwave at 185 °C for 3h followed by addition of
concentrated HCI to the solution until a pH = 2—-3 was obtained. The solid was
fiitered and washed with water to afford D3 (R® = R* = CH,CgHs).

Method D, Step 3:

A solution of trimethylsilyldiazomethane in hexane (2 N) (2 eq) was added
drop wise to a solution of D3 (R = R* = CH,C¢Hs) (1 eq) in anhydrous CH;0H
(30 mL). After 1 h, an additional 2 eq of trimethylsilyldiazomethane in hexane (2
N) was added and the reaction was stirred for 20 minutes before it was was
concentrated. The residue was dissolved in a 0.2 N HCI solution (25 mL) and
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washed with ether (3x). A saturated solution of Na;COzwas added to the
aqueous phase until the pH of the solution was basic. The sclution was
extracted with ethyl acetate (3x). The organic extracts were combined, dried
over NaSQ4, and concentrated to afford D4 (R3 =R'= CHxCeHs).

5 The following amino esters were prepared using a similar method.
HyN i H N L HaN i ' o~
2 -~ 2 - 2 -~ NH
O ’ L SN
9 -
D5 D6 D7 D8 DS
o~ o~ _
0O o~
NH, NH,
NH NH
O O o 2 o 2
Br Y Br
N
D10 D11 D12 D13
o/
NH
o 2
D14
Method E

10
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H
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LiOCH3 Pd(OH),/C
CBZ’N o/ HgNj(lL -~
o
CH30H R B3 HCI 4 a3
CH30H R"R
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Method E, Step 1:

Thionyl chloride (0.47, 6.38 mmol} was added drop wise to a solution of
E1 (F!3 = CH.CH,CsHs) (2g, 6.38 mmol) and benzaldehyde dimethyl acetal (0.96
mL., 6.38 mmol) in anhydrous THF at 0°C under N. After 5 min, ZnCl; (0.87 g,
6.38 mmol) was added and the reaction mixture was stirred at 0 °C. After 3 h,
an additional amount of ZnCl, (0.18 g, 1.28 mmol) and thiony! chloride (0.1 mL,
1.28 mmol) were added and stirred for 1 h at 0 °C. The reaction mixture was
poured into a stirred suspension of ice/H.O. The mixture was stirred
occasionally until the ice melted. The aqueous solution was extracted with ether
(3x). The combined organic extracts were washed with H,O (3x), a sat. aqueous
solution of NaHCO3 (1x), and H-O {2x). The organic solution was dried over
Na>SQ,, filtered and concentrated. The crude material was purified via flash
chromatography eluting with ethyl acetate in hexane to yield compound E2 (R® =
CH,CH2CgHs).

Method E, Step 2:

A solution of lithium hexamethyldisilazide in hexane (1.0 M, 1.65 mL, 1.64
mmol) was added drop wise to a solution of E2 (R® = CH,CH,CgsHs) (600 mg,
1.49 mmol) and HMPA {0.85 mL) in THF (6.5 mL) cooled at -78 °C under Na.
After 15 min, isobutyl iodide (0.52 mL, 4.48 mmol) was added drop wise and the
reaction mixture was stirred at -78 °C for 3 h. The reaction was warmed to -65
°C, stirred for 2 h and warmed to rt overnight. The reaction solution was poured
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into a mixture of sat. NaHCOjs (aq)/ether/ice. The aqueous layer was extracted
with ether (3x). The organic extracts were combined and washed with brine (2x).
The organic solution was dried over NaSQ,, filtered and concentrated. The
crude material was purified via flash chromatography eluting with ethyl acetate in
hexane to yield compound E3 (R® = CH2CH,CsHs, R* = CH,CH{(CH3)2).

Method E, Step 3:

A solution of lithium methoxide (1 N in CH3;0H) (0.36 mL, 0.36 mmol) was
added to compound E3 (R® = CH,CH,CgHs, R* = CH;CH(CHa)2). The reaction
mixture was shaken at rt for 50 min. An additional 0.55 eq of lithium methoxide
were added. After 2.5 h, a sat. aqueous solution of NaHSO3 (0.75 mL) and ethyl
acetate (3 mL) was added to the reaction mixture and shaken for 15 min. The
suspension was filtered. The resulting white solid was washed with a sat.
aqueous solution of NaHSQ; (1x) and ethyl acetate (1x). The aqueous phase of
the filtrate was separated and extracted with ethyl acetate (2x). The organic
extracts were combined and washed with a sat. aqueous solution of NaHSO;
(8x). The organic solution was dried over Na;SOy, filtered and concentrated to
afford E4 (R® = CHoCH,CgHs, R* = CHCH(CHa)z) (109 mg, 87%).

Method E, Step 4:

To a solution of E4 {R® = CHzCHzCsHs, R* = CH,CH(CHs)s) (109 mg, 0.28
mmol) in CHsOH (4 mL) was added 1 N HCI (0.28 mL, 0.28 mmol) and 20%
palladium hydroxide on carbon {22 mg). The reaction mixture was hydrogenated
at 40 psi. After 2.5 h, the reaction was filtered and the catalyst was washed with
CH3OH (3x). The filtrate was concentrated to afford E5 (R® = CH;CH,CeHs, R* =
CHzCH(CHj3),} (78 mg, 36%).

The following aminoesters were prepared using similar method.
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foll owed by washing with water. Method D, Step 2: A

for 3 d
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R4 = H5). Method_D, Step 3. A solution of
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Method F
0 0
HoN H»oN
2 0~ RhP 2 o~
R h, ) RO
n 2 n
D5 F1

A 500 mL methanol solution of 20 g of D5 (R® = benzyl, n = 1) with 1.5 eq
of HCI was hydrogenated with 1 g of Rh/C (5% w/w) and 2 g of PYC (5% w/w) at
60 psi for 2 days. The solid was filtered and washed with excessive methanol.



-60 washed with ether (3x). A saturated solution of
Na2CO3 was added to the aqueous phase until the pH of
the solution was basic. The solution was extracted
with ethyl acetate (3x). The organic extracts were

c drred over Na2SO4, and concentr at ed

a?wn@lz@ /%‘EfSti = CH2C6H5). 5 The fol | ow n (E;rrzﬁl%gwoumo
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Method G, Step 1:
To a solution of G1 (R' = CHa(3-CICsH,) and R® = CHa) (400 mg, 1.23
mmol, generated following a procedure similar to Method C, Step 1) in ethanol (5
15  mlL) was added lithium hydroxide monohydrate (100 mg, 2.45 mmo!) in H20 (0.5
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Thi onyl chloride (0.47, 6.38 mvol) was added drop w se
to a solution of El (R3 = CH2CH2C6H5) (2g, 6.38 mmol)

FochokkaRgad dehyde di met hyl acetal (0.96 ni, 5C"3/%Sﬂm?64)1700
I'n anhydrous THE at OC under N2. After 5 mn,

(0.87 g, 6.38 nmml) was addegggand the reactlon mxture
was stirred at 0 C. After 3 h, an additional anmount of

LA 3R, thorBofERl A U B0 AR, (oo
Z4& mmoal} was ckdod: Aty 542, theameion mixbire vsiclted with H.O
QLRSI B PO, RAOeh o0l et o
ﬁ??gngaﬁ ??"ﬁé“ﬁ*ee“ her2. Ihb@olutHWMMUm@U WmNaOtand

SRR Sy AR 3% The R spiSn ek arigf gxat RezSOs,
fieled Ahcosentiatetord &2 (Némz(sfolcw) afd ¥Pd: CH?) (357

concentrated. The crude material was purified via

BeEr ¥IEk- ogr aphy el uting with ethyl acetate in hexane to
yield conpound E2 (R3 = CH2CH2C6H5). Method E, Step 2:
20 A solution of lithium hexanethyldisilazide in hexane
(1. OMchQdG.'S,SﬂepZ: 64 mol) was added drop wise to a

sol uty goriu tion gl2be(nzyl am%H%gﬂzecé H5&)s a((f?jgg 102 (R = CHy(3-CICgH4)
and R® = CHg) (1 eq), HOBT (1.5 eq) and polystyrene EDC resin (94 mg, 1.53
mmol/g, 3eq} in 1:1 THF:CHsCN (1 mL). The reaction mixture was shaken
overnight at rt. Trisamine resin (85 mg, 3.38 mmol/g, 6 eq) and isocyanate resin
(100 mg, 1.47 mmol/g, 3 eq) was added. After 6 h, the suspension was filtered
and the filtrate was concentrated to afford G3 (Fi1 = CH3(3-CICgH,), R*= CH,
R'S = CHxC¢Hs and R'® = H).

Method G, Step 3:

Compound G4 (R' = CHx(3-CICgH4), R® = H, Ra = CH3, R™ = CH.CgHs
and R*® = H) was prepared from G3 (R' = CHa(3-CICgH), R® = CH3, R"® =
CH.CsHs and R'® = H) following a procedure similar to Method A, Step 3.

The following compounds were prepared using similar methods.

Obs. Obs.
# Structure MW # Structure Mw
m/e m/e

N NH ) 0%20
\f 412 413



1.49 mmol) and HWA (0.85 m-) in THE (6.5 m-) cool ed

at -78 C under N2. After 15 mn, isobutyl iodide (0.52

nm., 4.48 nmol) was added drop wi se and the reaction

m xture was stirred at -78 C for 3 h. The reaction was
war med ho -65 25 C, stirred for 2 h and vvarrredé rt

ov"gpﬁlmé ®3The reaction sol ution was pour ed WG CT/US2004/041700

2005/ 058311 PCTI US2004/ 041700 -62 into a m xture of

sat. NaHCOB (aq)/ether/ice. The @yueous |ayer was

extracted wth ether (3x). The organic extracts were

conbi ned and washed with brine (2x). The organic

solution was dried over Na2S™, filter and
concentrated. The crude material was Nquﬂ Vi a

flash chr@t\ﬁgraphy eluting with eth te in5
hexane tg e q@nmpound E3 (R3 = CH2CH2 PR4 =
CH2C@§6:I—%) 2 t hod St 3: gggsolution of~lithium 45
nmet hoxi de (1 '@ CH3 (0.36 nL, 0.36 mmol)

added to conpoun (R3 = CH2CH2C6H5, R4 = 7

CH2CH(CH3)2). Thel reaction 10 m xture was shaken at rt
for 50 min. An additional 0.55 eq of |ithium nethoxide
wer e added. After 2.5 h, a sat. aqueous sol ution of
NaHSO3 (0.75 ml-) and ethyl acetate (3 m-) was added
to the reaction mxture and shaken for 15 mn. The
suspension was filtered. The resulting white solid was
washed wi a sat. aqueous solution o HSO03 (1x) and
et hyl ace (1) .- The aqueous phasegq he
filtrate&wag arated and extracted wt Hyl acetate
(2x) 67The or "o exBB&ict s33er e 6Mnbi ned arfyd washddd 415
with a sat. aqueégus solution of NaHSO3 (8x)! e
organi ¢ sol utionHwas dried over Na2SO4, filtenfeffifnd
concentrated to afford E4 (R3 = CH2CH2C6H5, R4 =
CH2CH(CH3) 2) (109 ny, 87% . 20 Method E, Step 4: To a
solution of E4 (R3 = CH2CH2C6H5, R4 = CH2CH(CH3) 2) (109

mg, O.28
QQNYNH Q NH

o=<_ 1, oL,
Q
672 0 348 349 685 414 415

673 364 365 685 N 421 422



nmmol) in CH3OH (4 mM-) was added 1 N HCl (0.28 ni, 0.28
mmol ) and 20% pal | adi um hydroxi de on carbon (22 ng).
The reaction m xture was hydrogenated at 40 psi. After
2.5 h, the reaction was filtered and the catal yst was
wWap s h 25 CH3OH (3x). The filtrate was
concentrated to afford E5 (R3 = CH2CH2CsH5, Ig TIS2004/041700
CH2CH(CHB) 2) (78 mg, 96% . Thegfol l owi ng aninoesters
were prepared using simlar nmethod. WO 2005/ 058311

PCTI US2004/ 041700 -63 0 0 O H2N 0/ :cxko N - H2NN O i
A0 Fl~/~\ E6 ETEBE9 000 HNO HMO0i H2NO T 0
Elo Eli E12 E13 00 0 0 H2N a H2N 0, H2 i HzN e \
OrBS 0" Boc N N Boc E14 E15 E16 E17 HO Cbz'N O
Cbi Ne E18 E19 5 Method F O O

Q\\ NH
a’ M
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N
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NH
Np
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NH
0 ;
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675 © 0%2 ate 377 688
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2N RO RhW/Pt ZNR n O H2 n D5 Fl A 500 nL nethanol
solution of 20 g of D5 (R3 = benzyl, n =1) with 1.5 eq
of HCI was hydrogenated with 1 g of R/ C (5% ww and 2
g of PVC (5% ww) at 60 psi for 2 days. The solid was
filtered and washed wi th excessive nethanol. WO

2008) D83®EIAN 1 PCT/ US2004/ 041700 -64 The conbi nedCT/US2004/041700
sol ution was evaporated to give 20 g of F1 (R3 =

cycl ohexyl methyl, n = 1) as HCl sef8: The foll ow ng

am no esters were exanples prepared using simlar
method. 5 OOH2ZNO-0 OO0 Oz H2N G dl 2N O'- ONH
F2 F3 F4 F5 00 NGO OH2ZN O H2N O 0 d2N O HO
F7 F8 F9 Fl@h‘et tmd G R15 R16NH

a N~(
(o]
X S
677 u—b 380 391 690 oas(l"‘(’ , 9 450

678 393 394 691 461 462
H \
N\_ _\N
— 0

(o]
679 N 398 399 692 ? 511 512
;: ”b W
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R3 0 PS-EDC 110" ~ UGH HO_ R3 0 HOOT O HNUN- R1

CH3CH2OH O HNyN-R1 THF/CH3CN Il H20O Y S S Gl & Ri15
RI5 3 RBORRNH2Z RR O R16~ OH~Npl1 _ ' Ol HNY,
INRL SRR N 10 B3 &4 Method G Step 1: To a solution
Qo hshdgdn= CH2(3-Cl C6H4) and R3 = CH3) (400 pegvuskend@41700
mmol , generated following a procedure simlar to Method
C, Step 1) in ethanol (5 15 nl - )ggwas added |ithium

hydr oxi de nonohydrate (100 ng, 2.45 mmol) in H2O0 (0.5
WD 2005/ 058311 PCT/ US2004/ 041700 -65 nl). ter 2.5 h,
anot her portion of Iithium hydroxide nmonohydrgte (100
ng, 2.45 mml) was added. After 5.5 h, the ¢

with ether (2x). A solution of SO%HCI was dde@Hto t he

aqueous phase until its pH=1 to 2. The sol

saturated Amth NaC and 5 extracted with Hacetate
(3x). The, #Cc solution was dried over O4,
filtered an centrated to afford & (R =

(S:?gl(os-: O6HAS 0d R3= O) (357 g 93% - MBWROd Ggyy gy

681 éN_\_\ 406 407

Method H
0 N=C=§ R® o P o {BockO R? o
1
T i Ho N4
Ho—~" R? 0.5 M NaHCO5 HN\ﬂ,l\kn1 HNWN~R1 THF/CHyOH HN\",N~n1
CH,yCH,OH s NH N‘.Bm
H1 H2 H3 H4
21 Ra D Rg O
TR0 /\}l_{ R%-H nz:'\},_( TFA R2!
—_—
2,6-Lutidine Yﬂmi CHJCl, HN\“,N- R' CH,Cly Hﬂm,mm
CHoCly i o |
Boc "Boc
Hs HE H7

5 Method H, Step 1:
To a solution of H1 (R® = CHa) (5 g. 38 mmol) in a 1:1 mixture of 0.5 M
NaHCO3:CH;CH,OH was added R'-NCS (R'=3-chlorobenzyl) (11.5 mL, 78



10 A solution of benzyl amne (1.2 eq) was added to &
(RlL = CH2(3-CIC6H4) and R3 = CH3) (1 eq), HOBT (1.5
eq) and pol ystyrene EDC resin (94 ng, 1.53 mmoUg, 3eq)
in 1:1 THF: CH3CN (1 nL). The reaction m xture was

shaken vernight at rt. Trisamne resin (85
nma”%iggd) and i socyanate resin (100 ng, 1%7’&2004"04”00

mmol /g, 3 eq) was added. After 6 4, _the suspension was
filtered 15 and the filtrate was concentrated to afford

%6 ("5:"&5_5-_ ?ﬁét(fﬁéﬁfogem@lfé% ‘F%S ﬂegﬁ%a}%&(%%gﬁ HPhéhction was
CH2 (c’&rordd@mdllutéiﬁwm\ gda}e;iiga] he (gmibou&tﬁmase G‘al%@dtﬁctewmﬂﬂdthyl
CH3 cﬂ% gﬁcﬁéepar i NG QXtFRCAS Wel,(% C%?I%%%ﬁ%ﬁge@? {2x) and

si mdriat dver NalSOf The Sbigtiordwad fierbd |ah§\@o%nt3ﬂﬁ§’%kﬁ8\$ed to give a
wer e prepared u3|n simlar nethods #

Obs
St r GEalrOIue of s PLR:’I UReXang/wag @W“dathﬂﬂe@"m%s“we@e@" was
YO R0 o

o Cng?e@Otﬁ/%@%% é&?%éﬁlﬁl Hb"(h 03-@3, R A3B3JB-CICeH.)) (61%).

Method H, Step 2:

Compound H3 (R® = CH3, R' = CH5(3-CICsHq))was synthesized from H2
10 (R®=CHa, R' = CH,(3-CIC;H,)) following a procedure similar to Method A, Step

3.

Method H, Step 3:
To a solution of crude H3 (R® = CHa, R' = CHy(3-CICgHs)) (14 mmol) in a
15 1.3 mixture of CH;OH:THF was added 0.5 M NaHCOQ; in H,O (28 mL, 14 mmol)
and di-fert-butyl dicarbonate (3.69 g, 16.9 mmol). The reaction was stirred at nt
for 2.5 h and then stored at -10 °C overnight. The reaction was diluted with
brine and extracted with ethyl acetate (4x). The organic extracts were combined
and washed with brine (1x). The organic solution was dried over NazSQ,,
20  filtered and concentrated. The crude material was purified via flash
chromatography eluting with ethyl acetate in hexane to afford 1.5 g of H4 (R’ =
CHa(3-CICgH,) and R® = CHy).

Method H, Step 4:
25 A solution of triflic anhydride (128 ut., 0.76 mmol} in CH.Ck (5 mL) was
added drop wise to a solution of H4 (R’ = CH,(3-CICsH,) and R*= CHj) (200 mg,
0.55 mmol) and 2,8-utidine (176 ut, 2.18 mmol) at -30 °C. The reaction mixture
was stirred for 1.5 h. Water (10 mL) was added at -20 °C and the ice bath was
removed. The reaction was stirred until it reached 0 °C. The organic layer was
30 separated, dried over Na;SQ,, filtered and concentrated to afford 310 mg of H5
(R’ = CH,(3-CICsH,) and R®= CHh).

Method H, Step 5:



NH 670 a NHO 334 335 683 414 415 a NNH a :~(Ni 671 NHO
336 337 684 a 414 415 a N-NH a/~"NH O a NH 672 NHO 348
349 685 414 415 a~ p~\ 0- NHa ,I NH NHp (NH 673 a

364 365 686 H\_\ 421 422 ~~-( ( ) WO 2005/058311
-67 a N NH

Red 041700 /"\ N.NH O N
SRR 05 428 420" NH H B 0 Scthusddiitd o
-71 -

A solution of crude H5 (R’ = CH»(3-CICgH,) and R®= CHy3) (0.11 mmol)
and 7N ammonia in Methanol (R?'-H = NHz-H) (10 eq) was stirred overnight at rt.
The reaction solution was concentrated. The crude material was purified using
reverse phase preparative HPLC eluting with a CHsCN/H0 gradient with 0.1%
5  formic acid to yield H6 {R' = CHy(3-CICsHs), R® = CHg, R?' = NH,).

Method H, Step 6:
A solution of 50% trifluoroacetic acid in CHzCl» (2 mL) was added to H6
(R' = CH,(3-CICsHs), R® = CHg, R*' = NH,). After 40 min the solvent was
10 evaporated and residue purified by preparative HPLC/LCMS eluting with a
CH.CN/H2Q gradient to afford H7 (R’ = CHy(3-CICsH,). Ry = CHa, R?' = NH2).
NMR (CDCl3), § 7.45, m, 3H; 8 7.35, m, 1H; 38 4.9, m, 2H; § 3.5, m, 2H; § 1.65, s,
3H. ES_LCMS (m/e) 267.07.

15 The following compounds were prepared using similar methods.
Obs. Obs.
# Structure Mw # Structure MW
m/e mfe
HN. H
N NH Hr#-ﬂ Q
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15

O NHO o~N 679
PCT/ US20041041
396 399 693

398 399 692 40 511 512 0 WO 2(1)51058311
700 -69 a r~ NH OHaNN yNHo o 680
511 512 O O NH 681 406 407 Method H O

N=c=S R3 R3 O (B0020 R3 0 k2N R~ ry0' ~--~

H

HOB CS M

odisi4HO OH 0.5 M NaHCC3 14NUN_R, HNUN- Rlpc'ﬁlfﬁzmg)ﬁm
CHSCHZC]-ISNHI N. Bx HL 2 H3 H4 3
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Method |

R O 0

Rw‘N/\}/[( 1
N-R
H HN
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N-Boc
1

Method |, Step 1:

Diethylaminomethyl polystyrene resin (5 eq) was added to a solution of
the formate salt of I1 (R = CHx(3-CICsH,), R® = CHzand R'®=H) in CH,Cl,and
the suspension was agitated. After 15 min, the mixture was filtered and the

o R

| .

H15

R'SCO,H Rs

HOBT
PS-EDC

O

.

R‘IS

TFA
N-R'

15”"‘(‘

N-Boc

_.n1

N N
NH

13

CH,Ci,

12

resin was washed with CHCl, (4x). The filtrate was concentrated to afford the
free base H(R' = CHy(3-CICsHa), R®= CHzand R'%=H).

A solution of R"*COOH (R'°=Phenethyl) (1.3 eq) was added to a mixture
of EDC resin (41 mg, 1.53 mmol/g, 3eq), HOBT (1.5 eq), and the free base of 1
(R = CH»(3-CICgH4), R®=CHzand R'®=H) (0.021 mmol) in 1:1 CHsCN:THF.
The suspension was agitated overnight. Polystyrene isocyanate resin (45 mg, 3
eq), polystyrene trisamine resin (40 mg, 6 eq) and a 1:1 mixture of CH;CN:THF
(0.5 mL) was added. The mixture was agitated for 6 h. The suspension was
filtered and the filtrate was concentrated to afford I2 (R' = CH,(3-CIC¢Hy), R® =
CHs R'®=H and R'® = CHCHsCgHs).



T120 Tfo Ra R21-H R2Z1 R3 TFA O 3 0 2,6-Wncine H\y
N-R CH2Cl 2 HNYN-RL CH2C12 HNN NNRI CH2CI2 N, BM N,
Bac NHH5 H6 H/ 5 Method H, Step 1: To a sol ution of
H (Ha = CH3) (59, 39 mvol) in a 1:1 mxture of 0.5 M
NaHCO3: CH3CH2OH was added H -NCS (R =3-chl orobenz 2)

( YO3M43{°583%¥8 WD 2005/ 058311 PCT/tJSZOO410417OOPCT7réS 104/041700
nmol ). The reaction mxture was heated at 50 C

overni ght. The reacti on was codl 4 and diluted with
wat er. The aqueous phase was extracted with ethyl
acetate (5x). The organic extracts were conbi ned,
washed Wdih&‘@‘i%te?gzx) and dried over Na2SO4. The

sol ution vas, ed and soI vent vas renpyed to give a

5 smal | 1®(RImeCbik(36ICsHio R’ +Bka iR *wHanddiie ¢ GHoCHiGsHs) was

;gls:bdéfﬁﬂg? i@ﬁ‘oﬁgﬁa e Q}é@m}gea@ Cséﬁa weﬂ@gd R LHEH,Cot)

5, Sisitg rAethod simitendo higtidBHStépg8, R =

CH2(3-Cl C5H4) )was synt hesized fromH2 10 (R3 = CH3, Rl

= CH2(3-CICsH4)) followng a procedure simlar to

Method A, St Fhe f&iow\@émﬂpémndstm ﬁif ausmbtﬁmnur riéthod.
crude H3 (R3 CH2(3-Cl (14 nmmol) in a

15 1:3 mxture of CH3OH: ﬁl—lFog@s added O 5 MNaHCO in Obs.

H20O #28 nl, SHualrel ) and di-tent-butyl di Shooreate MW
(3.69 g, 16.9 mmol) TheW o V8 on was stirred at rt m/e

for 2.5 h anguthen stored at -10 C overnight. The
reaction wasjjdiluted with brine and extracted with
et hyl acetge M|4>ﬁ The organl c extract sﬁﬁe Gonbi ned
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and washed with brine (1x). The organic solution was
dried over Na2SO4, 20 filtered and concentrated. The
crude material was purified via flash chromatography
eluting with ethyl acetate in hexane to afford 1.5 g of
EVb{uﬁQmsss]]Q"Z(g C CsH4) and R3 = CH3). Met hoGchlusBiogiroo
solution of triflic anhydride (128 pL, 0.76
nmmol) in CH2CI 2 (5 rrL) was added,{rop wise to a
solution of 4 (R CH2(3-Cl CsH4)” and R3= CH3) (200
ng, 0.55 muol) and 2 6-#utidine (176 pL, 2.18 nmol) at
-30 C. The action m'xture was stirred for 1.5 h.
Wat er (10@@3 added at -20 C and the@g\ bat h was
removed. gfhé reagtilon was stirred untilg ¥hed 0 C.
=

The organic 9 was 30 separated, dried Na :
filtmged and c© ntr at exd4t ossaf f oret 310 ng © : 410
CH2(3-Cl CsH4) an CH3). Method H, Step 5:

20051058311 PCTI S20041041700 -71 A solution of crude
H5 (R = CH2(3-CIC6H4) and R3 = CH3) (0.11 mmol) and
7N ammonia in Methanol (R21-H = NH2-H) (10 eq) was
stirred overnight at rt. The reaction solution was
concentrated. The crude material was purified using

reverse phase preparati ve HPLC el uting w a CH3CN H20
gradient wt 8.1 b formc acid to vyi u@rRl—
CH2(3- Cl Gjrnn ¥ ="CH3i R21= NH2). Metho Step 6

S trifluoroacetic acid in (2

H6 (Ris2= S@s2( 378 C6H4) , Rsoé—\c_:gns, 414

40 min the solvent was 10 evaponat ed 15
and residue pu ed by preparative HPLC/ LCVS el u g

with a CH3CN H20 gradient to afford H7 (R =

CH2(3-Cl C6H4), R3 = CH3, R2' = NH2).

A sol utionip
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NVR (CDCI3), S7.45 m 3H 6 7.35, m 1 H S4.9 m
2H S 3.5, m 2H S 1.65 s, 3H ESLCMS (nfe) 267.07.

15 The fol |l owi ng conmpounds were prepared using simlar

net hods. Qbs. Cbs. # Structure MNV Structure MV V\é

rile HN ~-N N NH2 N~j D 694 0 238 239 702 o 1
32VO T OSKNH N 695 N 248 249 703 328 329 HN TFUM"MH”OO
A N 696 257 256 704 334 335 0 -1s WD 2005/058311
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Method J
15
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N T N-RT — o e — e e
2 HN RiE - 15 N N-R
~4 CH,Cly N H HN¢ R N H HN—(
N-Boc N-Boc NH
J1 J2 J3

Method J, Step 1:

Diethylaminomethyl polystyrene resin (§ eq) was added to a solution of J1

(TFA salt, R' = CHu(3-CICgH,) and R® = CHy) in CHCl; and the suspension was
agitated. After 15 min, the mixture was filtered and the resin was washed with

10 CH.Cl; (4x). The filtrate was concentrated to afford the free base. A solution of
RNCO (R"= butyl) (2 eq) in CH,Cl, was added to the free base of J1 (R' =
CH,(3-CICeHa4) and R® = CHs) (0.021 mmol) in 1:1 CHaCN:THF. The suspension
was agitated overnight. Polystyrene isocyanate resin (45 mg, 3 eq), polystyrene
trisamine resin (40 mg, 6 eq) and a 1:1 mixture of CH3;CN:THF (0.5 mL) was

15  added. The mixture was agitated for 6 h. The suspension was filtered and the
filtrate was concentrated to afford J2 (R' = CHx(3-CICgH.), R®=CH,, and R'® =
CHzCH;CH,CHs3).

Method J, Step 2:



N. p 697 N 264 265 705 342 343 a NpH -N'NH N 698 Nt NH
266 267 706 O 354 355 cNHa MNH -~y PNH .NN NV p~
699 292 293 707 NH 372 373 / 1 ~N NH NN NHN NI 700 O
308 309 708 0 418 419 WO 2005/ 058311

RCTL | 410417011 -73 NH H PNH N, nrrN-H
ﬂé‘ﬂ*’!%g% 315 709 483 484 Method | p3 O R?%’@mé’@%"
N' R5C02HL _, ~( 1 TFA O H R4iOBT R 5 NI6HN-J Ris N
HN N-RL N Boc PS-EDC R ~ N Boc CH2CI 2 R15 , NH

Compound J3 (R’ = CH,(3-CICeH,), R® = CH3, and R"® =
CH,CH,CH>CHa) was prepared from J2 (R’ = CHx(3-CICgH,), R® = CH;, and R
= CH,CH,CH>CHz) following the procedure described in Method H, Step 2.

The following compounds were prepared using similar method.

Obs. Obs.
# Structure MW # Structure MW
mle m/e
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11 12 13 5 Method I, Step 1: Di et hyl am nonet hyl
pol ystyrene resin (5 eq) was added to a sol ution of
the formate salt of 11 (R = CH2(3-ClIC6H4), R3 = CH3
and R16=H) in CH2Cl 2and the suspension was agitat ed
After 15 mn, the mxture was filtered and the re
e OEASH i t h CH2O 2 (4x). The filtrate was PCT/US2004/041700
concentrated to afford the 10 free‘,sbase 11 (R =
CH2(3-Cl C6H4), R3 = CH3 and R16=H)'” A sol uti on of
R15COCH (R 5=Phenethyl) (1.3 eq) was added to a m xture
of EDC resin (41 ng, 1.53 mol/g, 3eq), HOST (1.5 eq),
and the free base of 11 (R = CH2(3-£LC6H4), R3 = CH3
and R16=H) §B.02%4 nmmol) in 1:1 CH3CN: » The
suspensi oq,, LI ed overnight. I sNyf'g‘ne
I socyanat e'yr ﬁ. nmg, 3 15 eq), polys ne
trisamnedesin (40 ng, 6 _eq) andallm re of

) ) was ed. "¥he nixtured agi€ht ed 422
ension was filtered and th rftrate
was concentrated to afford 12 (R = CH2(3-ClE€6H4), R3 =
CH3, R16=H and R15 = CH2CH2C6H$). WD 20051058311
PCT/ US20041041700 -74- Method I, Step 2: 13 (R =
CH2(3-Cl C6H4), R3 = CH3, R1B=H and R15 = CH2CH2C6HS)
was prepared from12 (Rl = CH2(3-CICOH4), R3 = CHS,
R16=H and A'5 = CH2CH2C6H5) 5 using nethod simlar to
met hod H step 6. The foll ow ng conpounds were prepared
usi ng Si 2Ia method. M Qbs. Qbs. # Structure It

Structur Wrn(e nlle

a
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Method K
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H3 (o) 2 \\fp R3 0 o\w;o R3
0
HN N4 PS-DIPEA  pis-Svy R15-S°N
HNYN-H1 H HN, N-g1 H HN, N-gt

I h hd
‘Boc N goc NH

K1 K2 K3

Method K, Step 1:

A solution of propyl R'*S0.CI (R*°=Propyl)(1.5 eq) was added to a
suspension of polystyrene diisopropylethylamine resin (18 mg, 3.45 mmol/g, 3
eq) and the free base of K1 prepared using method H (R1 = CHx(3-CICgsH4) and
10 R®=CHs) (0.021 mmol) in 1:1 CHsCN:THF. The suspension was agitated
overnight. Polystyrene isocyanate resin (45 mg, 3 eq), polystyrene trisamine
resin (40 mg, 6 eq) and a 1:1 mixture of CH;CN:THF (0.5 mL) was added. The
mixture was agitated for 6 h. The suspension was filtered and the filtrate was



NH ~NNH H a}=/~ en o~rnr 398 399 710 O 280 281 718 \
o / 1< NHa/ ,NNH ONHH 711 308 309 719 406 407 O
F NIH_NXNHONH O712 p IV 308 309 720 410 p~ 11
WD 211051058311 PCT/ US2004/ 041700 -75 a ~! "' NH

3

%',603%|§‘|48?\|ﬁkH O NH yNH 713 334 335 721 410 11 pMhszhozindion
-79 -

concentrated to afford K2 (R' = CH»(3-CICsHa), R® = CHg, and R*®
=CHzCHzCHa).

Method K, Step 2:

Compound K3 (R' = CHz(3-CICgHy), R® = CHa, and R'® = CH,CH,CHs)
was prepared from K2 (R’ = CH,(3-CICgHa), R® = CHs, and R'® = CHzCH2CHa)
following the procedure described in Method H, Step 6.

The following compounds were prepared using similar method.

Obs. Obs.

# Structure MW ¥ Structure MW
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{In the scheme, -Z-NH-C{O)R'® - is equivaient to R’ substituted by R*', or
R’ Subsitituted by alkyl-R%, wherein R*' and R# are -N(R'®)C(O)R'® and R"® is
H, and wherein Z is optionally substituted alkylene-arylenen, alkylene-arylene-



HN~ CHA2 RNHHNj] R'"HHHN N80C N Boc NH J1 J2
J3 5 Method J, Step 1: Diethylam nonethyl polystyrene
resin (5 eq) was added to a solution of J1 (TFA salt,
R = CH2(3-CC6H4) and R3 = CH3) in CH2Cl 2and the

j was agitated. After 15 mn, the rg
W?@?@égggnd the resin was washed with 10 Cl—l?&g'lﬁ'}g?@?%%"

The filtrate was concentrated toP?f_ford the free base.

A solution of RI5NCO (R15= butyl) (2 eq) in CH2Cl 2 was

dded .fo t f J = = R3

2 lkybie 5B ipReyShe, Hdtie b oshyiara akifEhe Ry che-
vvzgcngallgdm alkgrelnbgiytloafkqleyiteia}kym, hlkplenenmtjgcmdalkglene,
e look Relbichorkseid A4 BobsapiccAanione o
addgsterobPSodlkyibner was agitated for 6 h. The suspension
was filtered and the filtrate was concentrated to

Safford J2 (RL = CH2(3-CIC6H4), R3 = CH3, and R15 =

10

15

20

25

30

CH2CH2 . I\%bed J, Step 2: WD 2005/ 1)58311
PCT/ U52004 150 -77 Conpound J3 (Rl = CH2(3-Cl C6H4),
H3 = CH®A selutiorRebLt (RGHEEHRCHR HIPHYBIS(GH) 41 ed) andh=)-para-

(F ST o 0 L B e, RO

5 Thas tondentvaltgl amhparifiedsiaiash grepatogtaphsi Theshaierial was

et l?gaqéd ﬁvitﬁtgou/g Erwu%rol\gé/e ic esu':id;?fn 8‘-@8@?&% %’r\{ Qﬁ?é solmic?n v\\/r\gs
concentrated. The residue was dissolved in 1 N HCI (10mL) and washed with
ether (2x). A saturated solution of Na;COj3 in H2O was added to the aqueous
phase until the solution became basic. The solution was extracted with CHoCl,
{3x). The CHzCl; extracts were combined, dried over NaSQy, filtered and
concentrated to yield 1.2 (R® = CHs, R* = CH,CH{CHa),, Z = para-
(CH2)CgsHa(CHg)-).

Method L, Step 2:

Compound L3 (R® = CHs, R* = CH,CH(CHa)s, Z = para-{CHo)CeHa(CHo)-,
R'® = CH,CH.CH,CH,) was prepared from L2 (R® = CHa, R* = CH,CH(CH3)», Z =
para-(CH,)CeH,(CHy)-) following the procedure described in Method |, Step 1.

Method L, Step 3:

Compound L& (R® = CHs, R* = CH.CH(CHa)z, Z = para-(CH2)CeHa(CHz)-,
R' = CH;CH,CH,CHz) was prepared from (R® = CHa, R* = CH,CH(CHa)s, Z =
para-(CH2)CeHa(CHo)-, R'® = CH,CH.CH,CHs) following the procedure
described in Method A, Step 3.

The following compounds were prepared using similar method.
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IN Bac N, BOG NH K1 K2 K3 5 Method K, Step 1: A

sol ution of propyl R15S02CI (R15=Propyt) (1.5 eq) was
added to a suspension of polystyrene

di i sopropyl ethylamne resin (18 ng, 3.45 mol/g, 3 eqQ)
dahohdRsdif ee base of Ki prepared using net hogcriutisbs/mrzon
CH2(3-Cl C6H4) and 10 R3= CH3) (0.021 nmmol) in 1:1
CH3CN: THF. The suspensi on was agtated overnight.

Pol ystyrene i socyanate resin (45 ng, 3 eq), polystyrene
trisamne resin (40 ng, 6 eq) and a 1:1 m xture of
CH3CN: THF (0.5 nL) was added. The m xture was agitated
for 6 h. The suspension was filtered and the filtrate
was WO 20051058311 PCTI US2004/ 041700 -79 concentrated
to afford K2 (R = CH2(3-CIC6H4), R3 = CH3, and R15
=CH2CH2C1- 13). Method K, Step 2: 5 Conpound K3 (R =
CH2(3-Cl C6H4), R3 = CH3, and R15 = CH2CH2CH3) was
prepared fromK2 (R = CH2(3-ClC6H4), R3 = CH3, and R15
= CH2CH2CH3) followi ng the procedure described in
Method H, Step 6. The follow ng conpounds were prepared
using simlar nethod, Gbs. Cbs. It Structure MV #
Structure MW W wile NH~NNHNOGJd NH
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464 465
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2005/ 058311 PCTI US2004/ 041700 -80 N.NH d a/ NH ON H
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HS5 NH 739 0 375 379 Method L O (1) Boc.ZH S NH2
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H2N HN N-Z R16C02H S=C=NO, R3 PS-EDC R R3 (2) TFA R4
O HOBT Li L2 SN-NIiZARG6RZARG6H HHNN R3
4-~ RA OR4A 0O L3 L4 5 (In the schene, -Z-NH C(O R16 -
is equivalent to R substituted by RR1 , or R
wolsedosist ed by al kyl -R22, wherein R21 and Reerakmo4/041700
-N(RI5)C(OR 6 and RI15 is H, and wherein Z is
optionally substituted al kyl egg~-aryl enen,

al kyl ene-aryl ene WD 201151058311 PCTI US200410417011

-81 al kyl ene, al kyl ene- het eroaryl ene,

al kyl ene- het er oaryl ene- al kyl ene, al kyl ene-

cycl oal kyl ene, al kyl ene-cycl oal kyl e 3hkﬁzlene

al kyl ene- het er ocycl oal kyl ene,

al kyl ene- cycl oal kyl ene- alkylggf ar Néﬁé

het er. yl ene %&cloalkylene or eterocy | kyl ene) 5
et hod L, Step Asem| upton7od LY (R3= CH3 and R4®2 493
CH2CH(CH3) 2) (1 eq) and Z = -para nethyl ene-benzyl)
(1.05 eq) in CH2ClI 2 was stirred &t rt. The reaction

sol ution
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was concentrated and purified via flash chromat ography.
The material was 10 treated with 50% trifl uoroacetic
acid in CH2C 2 for 30 min. The solution was
concentrated. The residue was dissolved in 1 N HC
(1QnL nd washed with ether (2x). A saturated

sol ?08%

phase until the solution becane basic. The sol ution was
extracted with CH2CI 2 (3x). The #8C 2extracts were
conbi ned, dried over Na2SO4, filtered and 15
concentrated to yield L2 (R3 = CH3, R4 = CHRCH(CH3) 2, Z
= para- (CH2)C6H4(CH2)-) Method L, Step 2: Conpound L3
(R3 = CH3, R4 = CH2CH(CH3) 2, Z = para-(CH2) C6H4( CH2) -,
20 R16 = CH2CH2CH2CH3) was prepared fromL2 (R3 = CH3,
R4 = CH2ZCH(CH3)2, Z = para-(CH2)C5H4(CH2)-) foll ow ng
the procedure described in Method I, Step 1. Mthod L
Step 3: Conpound L4 (R3 = CH3, R4 = CH2CH(CH3) 2, Z =
para- (CH2) C6H4(CH2) -, 25 R = CH2CH2CH2CH3) was
prepared from (R3 = CH3, R4 = CH2CH(CH3) 2, Z

par a- (CH2) C6H4(CH2) -, R16 = CH2CH2CH2CH3) foll owi ng the
procedure described in Method A, Step 3. The follow ng
conmpounds were prepared using simlar nethod. 30 WO
2005/ 059311 PCT/ US2004/ 041700 -82 # Structure MW Ubs.
# Structure MWCObhs. Wde W ~ NO
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Method M
s LN
S H H
N N:C:0 T R N /,'f\ H Negs
ay [E R'S HN" N2 BN N—Z
—_— Ha O —— R3
R0 R* O R® O
M1 M2 M3

(In the scheme, -Z-NH-C(0)-NHR'" - is equivalent to R’ substituted by
R¥, or R' Subsitituted by alkyl-R?, wherein R?' and R* are -N(R'®)-C(0)-NHR"
and R’ is H, and wherein Z is optionally substituted alkylene-arylenene,
alkylene-arylene-alkylene, alkylene-heteroarylene, alkylene-heteroarylene-
alkylene, alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene, alkylene-
heterocycloalkylene, alkylene-heterocycloaikylene-alkylene, arylene,
heteroarylene, cycloalkylene or heterocycloalkylene)

Method M, Step 1:

Compound M2 (R® = CH;, R* = CH,CH(CHa), Z = para-(CHz)CaHa(CH2)-
R'® = 3,4-difluorophenyl) was prepared from M1 (R® = CHs, R* = CH,CH(CHa)z,
Z = para-(CH,)CsH4(CHy)- ) following the procedure described in Method J, Step
1.

Method M, Step 2:

Compound M3 (R® = CHj, R* = CH2CH(CH3)z, Z = para-(CH2)CsHa(CHo)- ,
R'S = 3,4-difluorophenyl) was prepared from M2 (R® = CH;, R*= CH,CH(CHg)z, Z
= para-(CHz)CsH4(CHy)- , R™ = 3,4-diflucrophenyl) following the procedure
described in Method A, Step 3. NMR(CD30D) 6 7.45, m, 1H; § 7.26, m, 4H;
7.24, m,1H; 566968, m, 1H, 648, m; 5 4.3,s,2H; § 1.68, m, 2H; 6 1.44, m, 1H; &
1,37, s, 3H; 6 0.8, m, 3H; § 0.63, m, 3H. ES_LCMS (m/e) 430.27

The following compounds were prepared using similar method.

Obs. Obs.

# Structure Mw # Structure Mw
m/e m/e
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WD 20051058311 PCT/ US2004/ 041700 -87 Method MR2 H

111 NH2 NNCCOS N,~NRss NFNRs R34-NRs R3-)_4 O

NZO R4 O0OR4 RAOR4A 0 ML M M3 (In the schene,

-Z-NHC(O-NHR' 5 - is equivalent to R substituted by 5
Subsititul ed by al kyl -R22, wherei n

@2“3%585]&( R1)-C(O -NHRL5 and R76 is H, and%ﬁ#&@ﬁ@“‘"

is optionally substituted alk bgne-arylenene,

al kyl ene- aryl ene-al kyl ene, al Kyl ene-het eroaryl ene,

al kyl ene- het er oaryl ene- al kyl ene,

al kyl ene-cycl oal kyl ene,

al kyl ene- cycl oal kyl ene- al kyl ene, al kyl ene-

het er ocycl oal kyl ene, o
alkylene-ﬁgte cycl oal kyl ene- al kyl ene, §ane, 10

het er oar he) clwwal kyl ene or heter cl oal kyl ene)

Met hod M "Step Lompound M2 (R3 = Q§E§IR4 =
CRPLCH(CH3) 2, Z = r a-FEH2 JBOHATELH?) -nR15 = 463 464
3, 4-difluorophonyl) was prepared fr wﬁﬂ (R3 = CH3, R4

= CH2CH(CH3) 2, 15 Z = para-(CH2)CB )-) follow ng
the procedure described in Method J, Step 1. Method M
Step 2: Conpound M3 (R3 = CH3, R4 = CH2CH(CH3) 2, Z=
para- (CH2) C5H4(CH2) -, 20 R15 = 3,4-difluorophenyl) was
prepared from M (R3 = CH3, R4= CH2CH(CH3) 2, Z
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= para-(CH2) C6H4(CH2) - , R15 = 3, 4-difl uorophenyl)
follow ng the procedure described in Method A, Step 3.
NVR(CD3OD) S 7.45 m 1 H S7.26, m 4H 7.24, m 1
H 8 6.96, m 1 H S48 m 843, s, 2H S 1.69, m
2H; m 1H S 1,37, s, 3H 8 0.8, m 3H

0. ,2“?’m5"‘%§ﬂ.‘ ES t.OMS (me) 430.27 25 The foll ﬁfﬂ%wmmw
compounds were prepared using simlar nethod. Ohs. Qbs.
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5Rs R? SNHNgRI6 R31 -, ReSOa R3JNN 34 4
4A 4-1 RA ORA ORY 40 N N2 N3 5 (In the schene,
-Z-NH-S(O)2R16 - is equivalent to RL substituted by
R21, or R Subsitituted by al kyl-R22, wherein R21 and
R84 /6 ¢5N(R16) - (O - NHR15 and R16 is H, an@c‘f@%@ﬁb&u%o
iI's op |onaIIy substituted al kyl ene-aryl enen, ylrene-
arylene al kyl ene, al kyl ene- heterpﬁnylene
al kyl ene- het er oar yl ene- al kyl ene,
al kyl ene-cycl oal kyl ene,
al kyl ene-cycl oal kyl ene- al kyl ene, al kyl ene 10
het er ocycl oal kyl ene,

al kyl ene- het er ocycl oal kyl ene- al kyl ene, aryléhghﬁg:
yl

het er oar yl ,3% al kyl ene or heterocy, o4

Met hod N, 'S : ﬁﬁbund N2 (R3 = CH3,

CH2Clggg"H3) 2, Z = paraz( CHhColkl Cigdy - . R16 = 515 516
CH2CH(CH3) 2) was prepared fromNL (R3 = , R4 =

CH2CH(CH3) 2, Z para-(CH2)Cr, H4(CH2)-) fol\Lowi ng the
procedure described in Method K, Step 1. Method N
Step 2: Conpound N3 (R3 = CH3, R4 = CH2CH(CH3) 2, Z =
Para- (CH2) C6H4(CH2) -, 20 R16 = CH2CH(CH3)2) was
prepared fromN2 (R3 = CH3, R4 = CH2CH(CH3)2, Z = WO
2005/ 058311 PCTI US2004/ 041700 - 119

para- (CH2) C6H4(CH2)-, R s = CH2CH(CH8)2) oRl_owi ng the
procedure described in Method A Step 3 ‘{:>_
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The foll ow ng conmpounds were prepared using simlar
method. It Structure MNWQbs. O Structure MV QObs. mle
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1/ 1// 0809 Hz HRH\ 302 LION- HNI1 i \ 502 Pd(C
0 CH3OHIH20 z H HCI I CH3CH p SQ7 010 011 Method 0O, Step
1. A solution of indole-6-nethanol (400 ny, 2.72 nmol),
tert 5 butyl di nethysilyl choride (816 ng, 5.41 nmol)
Ie (740 ng, 10.9 mmol) in CH2C 2 was
g‘f‘?g‘q'ag@? overni ght before the sol vent wad CT/US2004/041700
evaporated and resi due chromat ographed usi ng
et hyl acet at e/ hexane to give prgQuct 02. WD 2005/ 058311
PCT/[ TS20041041700 -122- Method O, Step 2: To a
solution of 02 (200 ng, 0.77 mmol) in THE (10 nL) at
-78 C was added butyl lithium (1.2 eq). The solution
was stirred at -78 Cfor 5 mn and then warnmed to rt.
The reacpion m xture was cooled to -7 Sand p 5

t ol uenes ﬂyl chl ori de was added. %0 ion was
warmed to stirred overnight. The reatt was
quenched with &’s{tmwr ated agueous K2CO8  sol JTicn,
exP¥acted with ol acg?at an¥cH2C1 2. The/clude 538 534

material was puldified via flash chromat ograph si ng
et hyl acet at e/ hexane to afford 360 ng of 03. 10 Met hod
0, Step 3: A solution butyl lithium (1.2 eq) was added
to a solution of 03 (340 ny,

MNH

3w qu&“hq:{j""
M }NH 455 456 950 ° «@ 0) 537 538

o g
859 455 456 951 540

PL{
860 TEFM* 455 456 952 °T:E§? 543 544



0.829 mmol) in THE (20 nL). The reaction m xture was
stirred for 15 mn at -78 C then sulfur dioxide was
bubbl ed through the solution for 15 m n. Hexane 15 (100
nm.) was added to the reaction mxture. The reaction
WodoiRsas evaporated to afford 04 which \I\@&THB%_,‘!‘]H?“O
the next step without further purification. Mthod
Step 4: 20 To a solution of 04 (0.829 nmol) in CH2CI2
cooled to 0 C was added N -dAPorosucci nimi de (220 ny,
1.66 nmmol ). After 2 h of stirring, the solution was
filtered thre.gh a Celite plug. The filtrate _was
concentratey| to.afford 05. Method 0, Step 57 25 To a
sol uti on of @ anhydrous pyridine (3 s added
butyl am ne 80 pL). The reaction was j ed at rt
for 4 d. ThdiNeaction m xture was partitiigned between
1 N HC and Ql 2. The organic |ayer maﬁlsgparated and
washed withHd N HCl (3x). The organic tion was
dried over_Na2SO4, filtered and conc ated. The

ude mat£&riygl was pygd fi Viha flas r omat ogr
ﬁ%lng et hyd ,cetate/hgégnéggo yireld 0 Net hod O, tep
6: WD 2005/ 058311 PCTNSZOO4/O417000=6‘T r 1o a solution

of 06 (704%ﬁHin THE was added TBAF.»~Vhe reaction was
stirr . before the reactio;gziﬁiure was

chr omat ed using ethyl acetat ne to afforded
50 ng of (95%9. 5 Method 0, St . To a solution of
07 (50 ng) inh CH2C1 2 (5 m-) was added thionyl chloride
(1 m) the reaction was stirred for 5 mn and then
evaporated to afford 08.

HN
HN 0
Qe
S TG
N 458 954 F@
oL F

Q



Met hod O, Step 8: 10 To a solution of 08 in CH3CH (5

m -) was added sodium azide (50 ng). The solution was
stirred at rt overni ght and sol vent evaporated. The
resi due was chromat ographed usi ng et hyl acet at e/ hexane
to afforded 09 after purification. Method 0, Step 9:
15WRR0E /588 bensi on of 09 (70 ng) in CH3OH was BHH&§2094/041700
eq HG (aq) and palladiumon carbon. The reaction

m xture was hydrogenat ed at 1, mfor 20 mn to yield
90 ng of crude product 010. Method O, Step 10: 20 A
sol ution of lithium hydroxide (30 ng) in H20 was added
to a solution of O0Of0 (40 ng) in CH3CH (3 nL). The
reaction was stirr at rt for 2 h and an additiona
portion of LiOH (40 ng) was added and sol ution was
stirred for 2 mbile hours. The sol vent was evapor at ed
and residue ch Héﬁoographed usi ng ethyl acet at e/ hexane
to afforded 011.y 25 Method P WO 20051088311

PCTI 0820041 0 -124- ORzrOr R23F -+ z HN. C6z
HN,C . B~ r i / N.Boc Pi P2 P3 P4 | R23 NJHN-~
I plsz N"T7NH 457 458 955 " 547 548

()’QKINH

F

F
N
%_H %_’_O_‘ NH

N N R e
B
864 " 458 450 956 549 550

865 o N‘f": HA 458 459 957 qq: % 553 554
S:NH Q



OPS Method P, Step 1: A 300 nL of THE solution of 100
g of Pi (R23=n-Pr) was added to a 5 suspension of 38 g
of LAHin 2 L of anhydrous THE at 0 C. The reaction

m xture is stirred at r.i. for 1 h before 30 m of
H2O, 90 m of 15% NaOH was added at 0 C. The m xture
WeR 2098/M588dd at r.t. for one hour before Na2SQ@&r1esngost7on
was added, the mxture was filtered, and the sol ution
evaporated to give a product which was dried under
vacuo overnight. This produc‘t”\ﬁa's di ssolved in 600 m
of DCM and 10 the solution was added into a sol ution of
oxal yl chloride (37.3 m) and DMSO (60.8 ni) Birn 1.4 L
of DCM at -78 C over 40 mn before

Di i sopropyl ethylam ne (299 m)was added at C. The
reaction was allowed to reach -10 C. The on was
quenched with 1 L H2O at -10 C and the rrixt,groe was

extracted with DCM After renoval of solWent, P2
(R23=Pr, ﬁlﬁ*@q\as obt ai ned. The 15 cr material was
used for MeXkt fist &y Wi thout purificatio Met hod P,
Sgesp 2: To aé.jﬁ" DCMG Ol A1 oRgspf P2 3=Pr, 106s4) ssg
was added p-Boc- am nonet hyl benzyi am N1 eq) and
sodium tri acet oxyborohydride (1.1 exﬂ’iﬁqd the reaction
was stirred at r.t. overnight. The regasti on was
guenched with 20 H20O and content ext ted with DCM
After renoval of solvents the residu

chr omat ogr aphed using a silica gel €olum eluted with
3% MOH in DCMto give 42.5 g of P3 (R23=Pr). Method
P, Step 3: 25 A 10 m MCH solution of P3 (R23=Pr, 110
ng) was hydrogenated using Pd/C (5% 11 ng) at 1 atm
of hydrogen to give product P4 (R23=Pr) after

Y NogpH
867 \/oj”ifgj 461 462 959 C%" 559 560

c
a
4~ H)Q
ok a0
L
868 foj[mrg 461 462 960 559 560
i NH
o< T
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renoval of solvent and catal yst. WO 20051058311

PCTI US2004/ 041700 -125- Method P, Step 4: To a 10 ni

DCM sol ution of P4 at 0 C (R23=Pr) was added

tri phosgene 12 eq) and triethylamne (2.4 eq) and the
solution was stirred at 0 Cfor 2 h before the

r SHQ2905HS8IHs extracted with DCM H20. After renfiiayS2g/041700
the solvent, 5 the residue was chronmat ographed using a
silica gel colum eluted with “lgt_OAc/ Hexane to give a
white solid which was treated wth 2N HCl in di oxane

for 2 h. After renoval of the solvent, conpound PS
(R23=Pr) as a white solid was obtained (80 ng). 10 The
fol |l ow ng conmpounds were synthesized using simlar

nmet hods: HN-% 1 i NH2 HN ~0 NHz HN-~0 NH2 ~ ' [IN~

0 NHp 7 P8 Method O 15 R+_1// 3R !,
H2N~N-Zgl Oé}l\;Iﬁ NNINZ 1t R nz I—D#ET\NN MpHSAN O,

P .1 2 N pn8, 1,2 &

NoZ%1 08 02 03@0%&1‘%%%@5@9321 Ra M a7

Method N
g 2
= R< 1
HN" “N-Z  RiSso,01 HN" N-Z HN” N-%
R? H R3 H —— R
R4 [8] Hd 8] H4 (o]

N1 N2 N3

(in the scheme, -Z-NH-S(O):R'® - is equivalent to R’ substituted by R*', or
R' Subsitituted by alkyl-R%, wherein R?' and R? are -N{R'®)-C(O)-NHR' and
R'®is H, and wherein Z is optionally substituted alkylene-arylenen, alkylene-
arylene-alkylene, atkylene-heteroarylene, alkylene-heteroarylene-alkylene,
alkylene-cycloalkylene, alkylene-cycioalkylene-alkylene, alkylene-
heterocycloalkylene, alkylene-heterocycloalkylene-alkylene, arylene,
heteroarylene, cycloalkylene or heterocycloalkylene)

Method N, Step 1:
Compound N2 (R® = CH;, R* = CH,CH(CHa)z, Z = para-(CHz)CsHa(CHz)-,
'R'® = CH,CH(CHa),) was prepared from N1 (R® = CHs, R* = CH,CH(CHy)2, Z =
para-(CHz)CgHa(CHz)-) following the procedure described in Method K, Step 1.

Method N, Step 2:
Compound N3 (R® = CH,, R* = CHZCH(CH3)o, Z = para-(CHa)CsHa(CHa)-,
R'® = CH,CH(CHs),) was prepared from N2 (R = CHs, R* = CH,CH(CHa)s, Z =



/i0 1 RI5000N Ra /O m0,1 H34- nrO 1 Nov\N-N_gORfs
HOt N. NANH 109®°d-C, NYNN -Z N 0=0, 1,2 PS-EDC N
n~-,1,2 1112 2 N n=4,1 28,1,2 Boe R2 Bac' Rz B' R2 06

05 04 TFA R, HN NMdN-go)Rls P=0,1,2 NR2 n=0,1,2 07

WD 26804008311 PCTI USZOD41041700 -126- Met hogefys2084@91700
1 At roomtenperature, 01 (R3=Me; R4= iBu) (1,00 g) and

08 (n=1, p=2, nrl) (1.24 g) in dichloronethane (30

m-) were stirred for 42 h. TH'8-nmixture was

concentrated in vaguo to aive an anber oil which was
PG HACaH«(EHebI Bmr GH2GRECH;) D dolipwing theopreredureg deseriped in
' h t at e/ hexane to give 02 (n=1, p=2, n¥l,

E@gﬁgghhfﬁﬂfﬁu), a colorless oil (1.59 g). Method Q

Step 2 Conmpound 03 (n=1, p=2, n¥l, R2=H, R3=Me; R4=

i B = =2 . , =Ne: R4=
| Bu) 08 ARG EimeBlnd 0B ol 48R sl mop o
0, Step 3 Conpound 03 (nzh,, p=2, nFl, R2=H, R3=Me; RAZps.

| By) (1. 3%t@etuten MW # Structure
mie m/e

0=3

o t s
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5 anhydrous dichl oromethane (25 m-) was treated with

di -test=-butyl dicarbonate (0.68 g, 1.1 equiv.) and

di i sopropyl ethylamne (0.66 nL, 1.1.equiv.). The
resulting solution was stirred at roomtenperature for

20 h before it was diluted wth dichloroneth
WY R h 1 N hydrochloric acid. The dried PEfuSis0n 70
di chl or onet hane sol uti on was concentrated in vacuo to
give a colorless film'.0 (1.322§)- which was purified

on a colum of silica gel (125 m-) and eluted with
hexane : ethyl acetate to give conpound 04 (n=1, p=2,

m=1l, R2=H, R3=Mg; R4— i -Bu ) asaV\,h|3efoam(O 74 g) .

Met hod O, Step 4 5 Conpound 04 (n=1,

R3=Me; R45°3 540 g) in absolut -) was
hydrogen oPd/C (O 400 g) t 1 a 2 h.
The s eac nm>& re theflltrte4\g@s 499
con@ tratedln va 0 glve (nl p=2, nrl, R2=H,

R3=Me; R4= 'Bu) as a coI orless oil .35 9). ;0 l\/bt hod
Q Step 5 Conmpound 05 (n=1, p=2, m:1 R2=H, R3I\/te R4=
i Bu) (0.012 g) and HOBt (0.005 g) dissolved in
acetonitrile (0.B nL) and tetrahydrofuran (0.25 nlL)

was treated with EDC resin (0.080 g, 3 eq., 1.53
mollg) in a m'cr titer plate WD 20051058311

PCT/ LT52004/ -127 well followed by addition of a
1 Mdichl oroeth osol ution (40uL, 1.25 eq.). After

the well was caﬁﬁéq) and shaken for 18 h, the m xture
was filtered andythe resin washed with acetonitrile
(0.5 nL). The i ned solution was treated with
Trisam ne res 0. 050 6 eq , 4.23 mmol/g) and

| so®nate r (0. 06739, 25 eq., 1.53 mol/g) for 18
h before the\solpgi on was flltered and the sol vent was
renoved ino “tfo to give 06 (n=1, p=2, n¥l, R2=H,

R3=Me; R4="BONR]5 = Me).

Method O



Met hod O, Step 6. A dichloronethane solution (1.0 nL)

of 06 (n=1, p=2, nrl, R2=H, 10 R3=Me; R4='Bu, R16 = Me)
was mxed with trifluoroacetic acid (1.0 nL) and the

sol uti on was shaken for 2 h before it was concentrat ed.
Diethyl ether (0.5 nL) was added and then concentrated
WO Y@6s83110 gi ve a residue, which was was purdTius2on4@m 700
a Prep LCMS unit to give Q7 (=1, p=2, n¥l, R2=H, R3=M;
R4= iBu, R5 = Me). NWR (CDCI3): 8 8.38, br, 2H 8
4.56, m 1 H 63.79, m 1 1§1357 m 15 2H, 8 2.99,
m1H8248m1H8204 s, ;8195m1H

8 1.5- s g g;m m \95,
M H 85Jm|mo|e3H TBE 4" €)mp09. fe%o

fol | ow ng conp@t®lds were prepafed ugidig simlar
@%0 nl e
NH

nmet hods; hs. bs. It Structure MNW# Structur

me IN®RO 0 NH N 971 d N-908 309 1074 428%

N~-NH 0 NH WD 20051058311 PCT/ U52004/ 041700 - 128 ~
0J N NH Q04

cl
[

golfi Oxy M0
u A = v N $0,C1
TBSO N S0 L TBSO N 0z
THF ! CH,Cly 520
78°C js: 0°C g 0
04 05
H
A \ ’H‘/\/ N N\/\/
" 1Bs N 3 _TBAF HO. N o
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CH,Cl, :3\\: js“o
06 o7
H
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$0,Cl \mso} NaN;  +Nog 5%
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08 o9
H
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HN N 502 _tom | HaN N 80
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Method O, Step 1:

A solution of indole-6-methanol (400 mg, 2.72 mmol), tert-
butyldimethysilyl choride (816 mg, 5.41 mmol) and imidazole (740 mg, 10.9
mmol) in CH:Cl, was stirred at rt. overnight before the solvent was evaporated
and residue chromatographed using ethylacetate/hexane to give product 02.
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Method O, Step 2:

To a solution of 02 (200 mg, 0.77 mmol) in THF (10 mi) at -78 °C was
added butyl lithium (1.2 eg). The solution was stirred at -78 °C for 5 min and
then warmed to rt. The reaction mixture was cooled to -78 °C and p-
foluenesulfonyl chloride was added. The solution was warmed to rt and stirred
overnight. The reaction was quenched with a saturated aqueous K;COs
solution, extracted with ethyl acetate and CHxCl,. The crude material was
purified via flash chromatography using ethylacetate/hexane to afford 360 mg of
03.

Method O, Step 3:

A solution butyl lithium (1.2 eq) was added to a solution of O3 (340 mg,
0.829 mmol) in THF {20 mL). The reaction mixture was stirred for 15 min at -78
°C then sulfur dioxide was bubbled through the solution for 15 min. Hexane
{100 mL) was added to the reaction mixture. The reaction mixture was
evaporated to afford 04 which was used in the next step without further
purification.

Method O, Step 4:

To a solution of 04 {0.829 mmol) in CH,CI, cooled to 0 °C was added N-
chlorosuccinimide (220 mg, 1.66 mmol). After 2 h of stirring, the solution was
filtered through a Celite plug. The filirate was concentrated to afford O5.

Method O, Step 5:

To a solution of O5 in anhydrous pyridine {3 mL) was added butyl amine
{100 uL). The reaction was agitated at rt for 4 d. The reaction mixture was
partitioned between 1 N HCI and CH.Cl,. The organic layer was separated and
washed with 1 N HCI (3x). The organic solution was dried over Na,SQq, filtered
and concentrated. The crude material was purified via flash chromatography
using ethylacetate/hexane to yield 06,

Method O, Step 6:
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To a solution of 06 (70 mg) in THF was added TBAF. The reaction was
stirred at t. before the reaction mixture was chromatographed using
ethylacetate/hexane to afforded 50 mg of O7 (95%).

Method O, Step 7:
To a solution of O7 (50 mg) in CH.Cl, {5 mL) was added thionyl chloride
(1 mL) the reaction was stirred for 5 min and then evaporated to afford 08.

Method O, Step 8:

To a solution of O8 in CHyCOH (5 mL) was added sodium azide (50 mg).
The solution was stirred at rt overnight and solvent evaporated. The residue
was chromatographed using ethylacetate/hexane to afforded 09 after
purification.

Method O, Step 9:

To a suspension of 09 (70 mg) in CH3OH was added 1 eq HCI (aq) and
paltadium on carbon. The reaction mixture was hydrogenated at 1 atm for 20
min to yield 90 mg of crude product 010.

Method O, Step 10:

A solution of lithium hydroxide (30 mg} in HO was added to a solution of
010 (40 mg) in CH5OH {3 mL). The reaction was stirred at rt for 2 h and an
additional portion of LiOH (40 mg) was added and solution was stirred for 2 more
hours. The solvent was evaporated and residue chromatographed using
ethylacetate/hexane to afforded O11.

Method P
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Method P, Step 1:

A 300 mL of THF solution of 100 g of P1 (R*=n-Pr) was added to a
suspension of 38 g of LAH in 2 L of anhydrous THF at 0 C. The reaction mixture
is stirred at r.t. for 1h before 30 ml of H,O, 90 ml of 15% NaOH was added at 0
°C. The mixture was stirred at r.t. for one hour before NaSO,4 (anh) was added,
the mixture was filtered, and the solution evaporated to give a product which was
dried under vacuo overnight. This product was dissolved in 600 ml of DCM and
the solution was added into a solution of oxalyl chloride (37.3 ml) and DMSO
(60.8 ml) in 1.4 L of DCM at -78 °C over 40 min before Diisopropylethylamine
{299 ml} was added at -78 °C. The reaction was allowed to reach -10 °C. The
reaction was quenched with 1 L H20 at -10 °C and the mixture was extracted
with DCM. After removal of solvent, P2 (R*=Pr, 106 g) was obtained. The
crude material was used for next step without purification.

Method P, Step 2:

To a 1.5 L. DCM solution of P2 (R®=Pr, 106 g) was added p-Boc-
aminomethylbenzylamine (1.1 eq} and sodium triacetoxyborohydride (1.1 eq)
and the reaction was stirred at r.t. overnight. The reaction was quenched with
H.O and content extracted with DCM. After removal of solvents the residue was
chromatographed using a silica gel column eluted with 3% MeOH in DCM to give
42.5 g of P3 (R®=Pr).

Method P, Step 3:

A 10 mi MeOH solution of P3 (R®=Pr, 110 mg) was hydrogenated using
PA/C (5%, 11 mg) at 1 atr of hydrogen to give product P4 (R¥=Pr} after
removal of solvent and catalyst.
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Method P, Step 4:

To a 10 m!l DCM solution of P4 at 0 °C (Rzs=Pr) was added triphosgene (
1.2 eq) and triethylamine (2.4 eq) and the solution was stirred at 0 C for 2 h
before the reaction was extracted with DCM/H20. After removal of the solvent,

5 the residue was chromatographed using a silica gel column eluted with

EtOAc/Hexane to give a white solid which was treated with 2N HC! in dioxane for
2 h. After removal of the solvent, compound P§ (R*=Pr) as a white solid was
obtained (80 mg).

10  The following compounds were synthesized using similar methods:
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Method Q, Step 1

At room temperature, Q1 (R><Me; R%= iBu) (1.00 g) and Q8 (n=1, p=2,
m=1) (1.24 g) in dichloromethane (30 mL) were stirred for 42 h. This mixture was
concentrated in vacuo to give an amber oil which was purified on a column of
silica gel (200 mL) eluted with ethylacetate/hexane to give Q2 (n=1, p=2, m=1,
A’=Me; R*= iBu), a colorless oil (1.59 g).

Method Q, Step 2

Compound Q3 {n=1, p=2, m=1, R’=H, R®-Me; R'= iBu) was prepared
from Q2 (n=1, p=2, m=1, R°=Me; R*= iBu) using method similar to method A
step 3.

Method Q, Step 3

Compound Q3 (n=1, p=2, m=1, R%=H, R*=Me; R*= iBu) (1.37 g) in
anhydrous dichloromethane {25 mL) was treated with di-tert-butyl dicarbonate
(0.68 g, 1.1 equiv.) and diisopropylethylamine (0.66 mL, 1.1.equiv.). The
resulting solution was stirred at room temperature for 20 h before it was diluted
with dichloromethane and washed with 1N hydrochloric acid. The dried
dichloromethane solution was concentrated in vacuo to give a colorless film
(1.32 g) which was purified on a column of silica gel (125 mL) and eluted with
hexane : ethyl acetate to give compound Q4 (n=1, p=2, m=1, R%=H, R*=Me; R*=
i-Bu ) as a white foam (0.74 g).

Method Q, Step 4

Compound Q4 (n=1, p=2, m=1, R?=H, R*=Me; R*='Bu) (0.540 g) in
absolute EtOH (20 mL) was hydrogenated with 10% Pd/C (0.400 g) at 1atm for 2
h. The reaction mixture was filtered and the filtrate was concentraied in vacuo to
give Q5 (n=1, p=2, m=1, R%=H, R*=Me; R*= 'Buj) as a colorless oit (0.35 g).

Method Q, Step 5

Compound Q5 (n=1, p=2, m=1, R°=H, R’=Me; R"= iBu) (0.012 g) and
HOBt (0.005 g) dissoclved in acetonitrile (0.8 mL) and tetrahydrofuran {0.25 mL)
was treated with EDC resin (0.080 g, 3 eq., 1.53 mmoVl/g) in a microtiter plate
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well followed by addition of a 1M dichloroethane solution (40ul, 1.25 eq.). After
the well was capped and shaken for 18 h, the mixture was filtered and the resin
washed with acetonitrile (0.5 mL). The combined solution was treated with
Trisamine resin (0.050 g, 6 eq., 4.23 mmol/g) and Isocyanate resin (0.067 g, 3
eq., 1.53 mmol/g) for 18 h before the solution was filtered and the solvent was
removed in vacuo to give @6 (n=1, p=2, m=1, R’=H, R*=Me; R’= Bu, R"* = Me).

Method Q, Step 6.

A dichloromethane solution (1.0 mL) of Q6 (n=1, p=2, m=1, R°=H,
R’=Me; R'='Bu, R'® = Me) was mixed with trifluoroacetic acid (1.0 mL) and the
solution was shaken for 2 h before it was concentrated. Diethyl ether (0.5 mL)
was added and then concentrated in vacuo to give a residue, which was was
purified on a Prep LCMS unit to give Q7 (=1, p=2, m=1, R2=H, R;=Me; Rs= iBu,
Ris = Me). NMR {CDCly): 6 8.38, br, 2H; § 4.56, m, 1H; 6 3.79, m, 1H; § 3.57, m,
2H;52.99, m, 1H; § 248, m, 1H; § 2.04, s, 3H; 8 1.95, m, 1H; 6 1.5-1.8, m, 5H; §
1.5, s, 3H; 1.25, m, 2H; 8 0.95, m, 3H; § 0.85, m, 3H. ES_LCMS (m/e)} 308.17.

The following compounds were prepared using similar methods:
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conmbi ned solution was treated with Trisam ne resin
(0.040 g, 6 eq., 4.23 mmplUg) and |socyanate resin
(0.060 g, 3 equiv., 1.53 mmoUg) and shaken for 18 h
before the m xture was filtered and the sol vent renoved
to give S2 (n=1, 15 p=2, n¥l, R2=H, R3=Me; R4= | n
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Method R, Step 1.

A solution of R (n=1, p=2, m=1, R’=H, R*<Me; R*= Bu) (0.010 g} in
acetonitrile (0.85 mL) and dichloroethane (0.15 mL) was put into a microtiter
plate well foliowed by addition of 0.12 ml of 0.5M phenylisocyanate solution in
dichioroethane. The well was sealed and the plate shaken for 20 h before the
mixture was filtered and the solid washed with acetonitrile (0.5mt). The
combined solution was treated with Trisamine resin (0.050 g, 6 eq., 4.23
mmol/g) and |socyanate resin (0.067 g, 3 eq., 1.53 mmol/g) and the mixture was
shaken for 18 h. The mixture was filtered and the solution was evaporated to
give the R2 {n=1, p=2, m=1, R%=H, R®*=Me; R*=Bu and R'*=Ph).

Method R, Step 2.
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Pracedure similar to Method Q, step 6 was used for the transformation of
R2 (n=1, p=2, m=1, R?=H, R°=Me; R*= Bu and R'*=Ph) to R3 (n=1, p=2, m=1,
R%=H, R*=Me; R*= 'Bu and R'°=Ph),

The following compounds were prepared using similar methods:
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5 R2=H, R3=Me; R4= iBu) in DCM (0.010 g) and

R1I5C(O R1fi (5 equiv, R 5=H, R16=Ph) was added Sodi um
cyanobor ohydri de in dichloroethane (14.3 ng / nL, 2
equiv.). The well was capped and shaken for 20h before

< sin (100 ng, 1.29 mol/g) was add
ﬁ??ﬂﬁggﬁsﬁgv\ed by additional MP-TsOH resin (?8:1‘%50%41700

after 2 h. After the m xture was shaken for another 1
h, the mxture 10 was filteredignd the resin washed

wi th dichloroethane (1 m-) (3 %1 then McOH (1 m-)
(2 X).The resin was treated with 7N ammonia in McOH (1
m-) for 30 m (2X) followed by filtration and
evapor ati on of )solvent to give T2 (n=1, p=2, nFl,
R2=H, R3=Me; RA= 'Bu and R15=Ph and R 6=H). 15 Met hod
T, Step 2. ProBBdure simlar to Met hooo)\_ tep 6 was

used for th&<Xransformation of T2 (M1, \p~ L,

R2=H, R3=Me; i Bu and R15=Ph and R1=H) *53 (n=1,

p= m=1, R2= =Me; R4= 'Bu and R15=Ph a =H) .
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5in toluene (4 nL), potassium carbonate (0.035 g),
Pd(dppf)Cl12 (0.020 g). water (0.02 nlL) and R21B(COH) 2
(R21 = m Met hoxyphenyl) (3 eqg.) were placed. The vi al
was placed in a mcrowave for 10 mn. at 150C. The
W% xture was diluted wi th dichl or onpghanRosdndon
B L R N Tha dri o ( MySO4)

di chl or onet hane sol uti on was concentrated in vacuo to
give a brown residue 10 whigggwas purified via a 13P
Prep LCMS systemto give product U2 (RR= H R3= 'Bu:
R4 = Me; R21= m net hoxyphenyl). The foll ow ng conpounds
were prepared using simlar nethods: 15 Cbs. Cbs. 4
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Method S, Step 1.

A solution of $1 (n=1, p=2, m=1, R*=H, R*=Me; R*= iBu) (0.010 g} in
acetonitrile {0.85 mL) and dichloroethane (0.15 mL) was put into a microtiter
plate foilowed by addition of DIPEA-MP resin (0.030 g, 4 eq) and phenylsulfonyi
chloride in dioxane (1M, 45 pL, 0.045 mmol. The well was capped and shaken
for 18 h before it was filtered and residue washed with acetonitrile (0.5 mL). The
combined solution was treated with Trisamine resin (0.040 g, 6 eq., 4.23
mmol/g) and Isocyanate resin (0.060 g, 3 equiv., 1.53 mmol/g) and shaken for
18 h before the mixture was filtered and the solvent removed to give 82 (n=1,
p=2, m=1, R’=H, R®=Me; R*= iBu and R'*=Ph).

Method S, Step 2.
Procedure similar to Method Q, step 6 was used for the transformation of
$2 to $3 (n=1, p=2, m=1, R%=H, R*=Me; R*= 'Bu and R'*=Ph).
The following compounds were prepared using similar methods:
Obs. Obs.

# Structure MW # Structure Mw
me m/e




WO 20051058311 PCT/ US2004/ 1141700 -187 F "N-f NHF F
,~ 1371 /NH 357 358 1408 N ~NH 403 404 0 8 0O NHH HN
N VFF NH 1372 359 360 1409 403 404 F 'N O NH 1373
360 361 1410 oil co 405 406 1-f F NH O=("NH cc N-fN

%37%;@& 361 1411 0 406 407 N/ w 1315 36QcP@dadddidron
ASIPAT NFNH O 71 NH WO 2005/ 058311

PCT/ Q520041041700
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HO-
eSS e
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NH

Nes NH
O NH
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-188 H HNA NH O 1376 360 361 1413 419 420 1 ~ 0--o0
NH NNf NH 1377 | | 360 361 1414 497 498 F NH NH H
w ~ ONH 1 p 1378 360 361 1415 ! ~1 398 TBD H HN NH
[\ p 1379 7 365 366 1416 1p 1 399 TBD WD 2005/ 058311

PCT11JS2 0 0 410 41 70 O -189- 0 1 ~
WO 2005/058311 PCT/US2004/041700
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1380 N NH 365 366 0O NH Method V R3R4 R3RH 1) TFA
R3tR11 R3 R4 0 Boc,H OH Boc, NN Rl 2) CSCI2 HN N-Ri
HNN 00 ( SRZN 5 vl1v2 V3 V4 Mthod V, Step 1:
Conmpound V1 (R3 = R4 = Me) (14.76mvol e), EDC
(14. 76mol e), HOAt (14.76mmol e), and DI EA (14. 76nmol e)
weo eogfssed W th 36 Ml DCM This m xture was sirnfdxadeaton
RT for 15m n before 3-chl orobenzyl am ne was added. O
After the reaction solution was stirred at RT
overnight, it was washed w th {#odi um carbonate (3X),
water, 1 N HCl (4 X), and aq sodi um bi carbonate and
dri ed over anhydrous sodium sul fate. The sol vent was
evapor at ed ang@e resi due was purified on flash
colum to gi¥ e am de product V2 (R1L = 3-
chl orobenzy®: R3 = R4 = Me). 5 Method V, ep 2
Compound V2 = 3-chl orobenzyl; R3 » = _Me)
(8.33nmol e) di ssolved in 35 nm an g u e and
c d to 0{511C. Thiop ge 16mmol 8) g

ﬁ/as add RBpwi se Bﬁ%er&& ?@?I owed by agﬁ]&i on*®t *9°
D DI EA (1976 le). The solution was stirred in%ce
bath for 0.8\h before the reaction m xture was washed

wi th saturated ‘sodi um bi carbonate (3 X), brine, WO
2005/ 058311 PCT/ US2004/ 041700

;":0
o P

o< i
1262 406 407 1302 466 467
N _( 66 6
0
o ‘S;;O
O
Q‘S‘N\Dﬂ
MNH
o N-T/z N\(NH
1263 é(i*'( 406 407 1303 o " 466 467

0
1264 :}(f*( 412 413 1304 o i&"‘% 466 467
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-190 and dr| ed over anhydrous sodi um sul fate. The

sol vent was evaporated and residue purified on flash
col um usi ng et hyl acet at e/ hexane to give the

t hi ohydantoin V3 (RL = 3-chlorobenzyl; R3= R4 = Me). 5
Met hod V, step 3: The thiohydantoin V3 (R" =

3- E’ﬁ’lzﬁ?‘d’ﬁ’é‘r‘lkyl R3 = R4 = Me) was treated wit RCT/UBIgp4/q41700
hydr oper oxi de and amoni um hydroxide in MeOH at FIT for
48 h to give conmpound V4 (R1=,3;chl orobenzyl; R2 = H,
R3 = R4 = Me). The follow ng é&ﬁ%éunds wer e prepared
using simlar nmethod. 0 Obs. OQbs. # Structure MV #
Structure MV [we mfe a ON 1 NH 1417 N NH 251 252 1420
307 308 NH Ha d NNH1418aNGNHZS 266 1421 O

NH 357 dﬂ\j@ aa~~ NNHNH o =N .

O—Q N-¢
1265 416 417 1305 ] OX? 466 467

N \ -
AL "Oﬁwm
1266 420 421 1306 025@“( 470 471
NH

Q
O yes
N oS a
(3 y
1267 420 421 1307 (\:) 474
N\(NH \ \(NH 475

oFOn, . 50,

NH
© NTH F o
1268 420 421 1308 474 475



1419 Q NH 293 294 1422 NH 371 372 0 WO 20051058311

PCT1US20041 041700
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-191 Method WQ o

of LIOH in
were synthesized in simlar fashion:
8 Structure MW Cbs.

R2=m Cl - 13n,
R2=m Cl - Bn,

OR3 NRZ R3 N
R2 On N1 MOHHON NANN W W Conpound W

obt ai ned using nethod A (n=1,
to W2 (n=1,

R3=Me) was 5

R3=Me)  US ppgubiBaod17oo
McOH. The follow ng conpounds

V& Vie. g A NH HD 1423 O NH 295
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1425 0 325 326 WD 2005/ 058311 PCTI[ TS2004/ 041700 -192-
Method X 0 A2 0 NH2 S NCO HN-R7 S HNAN-R17 NA . R" ||
NRu-ZHWNZRI6 HINZ Rb HNI~--~(Nz Rs R4 0
W4 ~0 pa o X1 X2 X3 X4 (In the schene,

-Z-NH-C(O -N(R16) (R17) - is equivalent to Rl

suwetzdswbssth 5 by R27, or R Subsitituted by al kgi/wsam/041700

wherein R21 and R2z are -NHC(O- N(R1B)(R17) and R 5
is H and wherein Z is optionally substituted al kyl ene-
aryl enen, al kyl ene- aryl ene- al k¥idene,

al kyl ene- het eroaryl ene, al kyl ene-

heteroarylene al kyl ene, al kyl ene-cycl oal kyl ene,

o
al kyl eneﬂ; al kyl ene- al kyl ene, o O:é"”Q\\

alkylene gener cloalkylene
al kyl en*t ero Bal kyl ene- al kyl ene, e N~(‘f5
hetogq oard ene Hoal kybgnesgr fwgerocycl oa NBne) 474
Met hod f St epl: a mxture of the am ne X1 obtiai ned
using method L (R3 = Me; R4 ='- Bu; Z =

para- (CH2) C6H4(CH2)-) (10 ng) in DCM and sat. NaHCO3
(1:1 by 15 volune) was added tri phosgene (0.33 eq) at
r.t. The solution was stirred vigorously for 40

m nutes _before the organic | ayer was sepapa ed and
dried o anhydrous Na2SO4. The organi oI i on was
evapor at #Compound X2 (R3 = —NL(f“BU' Z

_ R4S ;
= pasa- WOR) ) am a2 315 o 3@( 474
o]

Oa- 5_ 0= §-.
G_Q N\D_‘\N NH
\.f'

o
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20 Method X, Step2: Conmpound X3 (R15= H R76 =

cycl opropyl nethyl; R3 = Me; R4="Bu; Z =

para-(C}Q)CBFM(C}Q)-) was prepared from X2 (R3 = Me;

R4= i - Bu; para- (CH2) C6H4(CH2)-) using net hod

rrethod M step 1. 25 Method X, St

Oﬁ%%ﬁﬁ§h§4 (R6 =H RL7 = cyclopropylnethy?E%Egmwmmnm'

R3 = Me; R4 = 1Bu, Z= para-(CH2) C6H4(CH2)-) was

pr epar ed from X3 (R16 = H Rk = cyclopropyl nethyl; R2

= H R3=M,; R4 =Bu; Z = para-(CH2) CBH4(CH2)-) using

nmethod simlar to nethod A Step 3. NWR (CD30OD): S 7. 25,

s, 414, S 4.8, m 2H 30 6 4.25, s, 2H 5,8 2.9, m 2H 8

1.68, modie1: 6 1.44, m 1 H 5 1.36%%

WO 2005 PGt/ US20041041700 -19
3H;, S/0M60, ;8 0.4, m 21-1; 8 B '
Y Lovs (me) 1. 4%%he 61 | B ng/Tonpoun

prepared using a‘simlar nethod. OCb3~* Cbs.
MNV9 Structure MW ink We N NM 1428 NNH 385 386 1443 0
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N 1 4 oa 1436 NH 449 450 1451 537 538 0 NH WO
20051058311 PCT/ US2004/ 041700 -196 1437 463 464 1452
545 546 07 q R HD-/ KN ~~tn s "ML4~61 1438 471 472
1453 559 560 1439 485 486 1454 ~| .}~ 570 571 WO

1 PCTTUS2004/ 041700 -197 NH M 14 4
%@@gﬁ%?s 0 1441 ~" 1= 504 106, 1456 5984’&5@%9“1’?(%7""
513 514 Method Y "r-" ~1~ N H R~ R3~~ R-ra 9@ ~| ~—~f f

0 NH 3 1PS-EOC R3 N4 0 A23 "glr 3 g4 00." R23 R4 tN-Z
2+ HOHOBT - I" R- 23 R o
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Method T



10

15

20

HN R2 NN (2) HN, -(N-Z +NH2 (2) y-0.0H HNJ S Bol TFA 1~

1 S NHAOMEOH Yl Y2 Y3 Y4 5 WO 2005/058311

PCT/ UB2004/ 041700 -198- H Rff23 O-N R23 (in the

scheme, Z O- is equivalent to R substituted by R21,

or R Subsitituted by al kyl -R22, wherein R21 and R22

ar ¥OIPFENL C(O) - N(R16) (Al7) and R15 and A 6 PEFMSE04/041700
ring as defined above, and wherein Z is optionally
substituted al kyl ene-aryl enen,

al kyl ene-aryl ene- aI kyl ene, al ky\?@n'e- het er oar yl ene,

al k\ﬁlen& 5 hetero Igne gl, ky(L ene,

al lgy. metal k§fNefle, H M=l
al kyhge val kylene aI ~Ln1a TFA_ N—-é.ms
al kyl &n ‘ﬂ $Pbtycl oal kyl ené( p=0,1,2 Y p=0,1,2
al leyd-¥ne-Fet'er ocycl oal kylasartsml TH- ne, aryl egg;Ngz 012

heteroarylene cycl oal kyl ene_or heterocycl oal kyl ene)

Met hod'Y, Step 1: 10 The reaftion mixture of cofpound
Yt obtained fromMthod L (R3 = M; R4 =i-Bu; Z =
para-(CH2 CeH4 CH2) ) (0.1639mmole), Y2 (R23 = H R23 =
Pr) (0.Metheg PR). " PS EDC resin (0.4917mmol e) and

HOBT (Gr@éﬁﬁ&sﬁﬂe?blawwﬁué %tgimr@*e 1 Fﬂl%bh&ﬁ&n of TT'(|E=1 gfl%@'\lm_

and rn|

eqR&H, Fai’-m %m iR &QM (@Ob@gbancps |(H@d|§ar{5t9élulveﬁ S,

6P oAU SodBr Aok A5 h U HBIRE o

I\/bZ)BIQUIVJ)eTbe wellveas dapped aind shabemﬁmﬁ@haueé@rea\\dla-Ttsﬁm Resin
¢ior éﬁg‘ﬁeéés ﬁ,?@og@ w;\avog adq 18 ¢ E%%ﬁgﬁ&%é 8y 8é8mghé\ MP-TsOH

S evapor St
resin (50 mg) after 2 h. After the mlxture was shaken for another 1 h, the mixture
was filtered and the resin washed with dichloroethane (1 mL) (3 X), then MeOH
(1 mL) (2 X).The resin was treated with 7N ammonia in MeOH (1 mL) for 30 min
(2X) followed by filtration and evaporation of solvent to give T2 (n=1, p=2, m=1,

R?=H, R’=Me; R*= 'Bu and R"*=Ph and R'®=H).

Method T, Step 2.

Procedure similar to Method Q, step 6 was used for the transformation of
T2 (n=1, p=2, m=1, R%=H, R°=Me; R*= iBu and R'*=Ph and R'®zH) to T3 (n=1,
p=2, m=1, R%=H, R*=Me; R*< 'Bu and R"*=Ph and R*°=H).

The following compounds were prepared using similar methods:

Obs. Obs.
# Structure MW # Structure MW

O\NQ\‘ NH dr O NH

o N‘f o Nﬁi
1333 NH 348 349 1339 384 385



purified on RP HPLC systemto give product Y3 (R3 = Me;

R4 = i-Bu; Z = para- (CH2)C6H4(CH2)-, R23 = H R23 =
Pr). 20 Method Y, Step 2: The reaction solution of Y3
(R3 = M; R4 =i-Bu; Z = para-(CH2) C6H4(CH2) - R23 = H;

e 200548311( 0, 030nmol e), carbonyl diini dazol e
(0. 032mml'e), and DIEA (0.09mple) in 0.5 m' DCMwas

shaken overweekend at AT. The crude was 25 then
purified on reverse columm te7give the thiohydantoin
product which was converted into Y4 (R2 = H R3 Me;
R4 ="Bu; Z = para-(CH2)C6H4(CH2)-, R23 = H, R23 Pr).
WO 20 OE\;§L\;1 PCT/ US20041041700 -199 The fol |l owi ng

conpoun e prepared using sim @ mathod. M#
Structure SNBNBt ruct ure MV Qos. W meHo OH H

- 0
ﬁi? 413 418 NHaglg7 é}ﬁS 1340NH OO0 O @(ZEM{SS .';18:53 285

O
o y
1335 350 351 134 Y 400 401

446 447

=%, &
1337 :5(_< 362 363 1343 QO 448 449

O I
NH
1338 23(_< 370 3N

Method U
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10

15

NHN OZ: 5 Method Z S NH2 S "N O HN R18 S HNAN R16
N. RHNILN Rt5 HN N Phorine HNAN Z R HNAN Z R17 HNI N~Z
Rl7 44 R34 RORmMn RER3 RAORa ORA O Zi 2Z2 Z3

Z4 WO 20051058311 PCTI US20041041700 -200 (in the

schenme, -Z-NH-C(O-N(R16) (R11) - is equivalent to Rl
sUkeEeteH by R21, or R Subsitituted by al kRFT/ES2904/041700
wherein R27 and R22 are -N(R s)-C(O- N(R 6)(R17) and

R15 is H, and wherein Z is opt,j.gnally substituted

al kyl ene- aryl enen, al kyl ene-'élf\gl‘ene- al kyl ene,

al kyl ene- het eroaryl ene, al kyl ene 5

het er oaryl ene- al kyl ene, al kyl ene-cycl oal kyl ene,

al kyl ene-cycl oggd kyl ene-a e, R

al kyl ene- het 8rocycl oal kyhgﬁ@'ﬂz NI 2

al kyl ene- cl oal kyPgHerNGia | ; | ene,

het er oar ygehe,; cy | kylouese, 400 ¢h ogy cl paRky! ene)
Met hod Z, " S epyl: { Ty TheKsifhut i on o%.,t o) TTBFM
resin (1. mol / g) i n DoMrevese adde 10 thé amne Z1

obt ai ned frongmethod L (R3 = Me; R = yBu;, Z = para-
(CH2) C6H4(CH2)-) (2 eq). The m xture was shaken
overni ght before the resin was

In a microwave vial was charged U1 (R%= H; R’= i-Bu, R* = Me) (0.025 g)
in toluene (4 mL), potassium carbonate (0.035 g), Pd(dppf)Cl; (0.020 g). water
(0.02 mL) and R¥'B(OH); (R®' = m-Methoxyphenyl) (3 eq.) were placed. The vial
was placed in a microwave for 10 min. at 150°C. The reaction mixture was
diluted with dichloromethane and extracted with 2.5N NaOH. The dried (MgS0Oa)
dichloromethane solution was concentrated in vacuo to give a brown residue
which was purified via a RP Prep LCMS system to give product U2 (R*= H; R%=
‘Bu: R* = Me; R%'= m-methoxyphenyl).

The following compounds were prepared using similar methods:

QObs. Obs.
# Structure MW # Structure Mw

1344 279 280 1389 \
Q Q o< T
NH



filtered and washed with DCM MOH, THE (3 cycles),
then DCM (x2), dried in vacuumto get resin Z2 (R3 =
Me; R4 = IBu; Z = para-(CH2) CBH4(CH2)-). Method Z, Step
2: 15 To the resin Z2 (R3 = Me; R4 = Bu; Z =

- CsH4(CH2)-), swelled in DCM in't
ggﬁdgﬂgg’ et hyl benzyl am ne (4 eq). The m Xtur?d’l\/\ﬁ%@no‘ﬁ‘ﬁf‘mn
heat ed at 80-90C overni ght before MP-TSOH resin (1.3
nmmol /g, 12 eq) was added. Thg m xture was shaken for
1.5 hours, the solution was filtered and the resin
washed with DCM and MeCH. The conbi ned organi ¢ sol ution
was 20 concentrated in vacuo to get Z3 (R3 = Me; R4

=' Bu; 2= jta- (CH2) GBHA(CH2)-; RIp = Me; RL7 = Bn).
Met hod 7 {Step 3: Conpound Z4 (R3 ; "Bu; Z =
par a- NBHA(CH2)-; R's = Me; 2 N)aHNAS

fager at (R3ps= Whg Régo= Bu, Z 365 366
par a- ( )-; R 6 = ; R17 = Bn) 1< ng net hod
simlar t thod A step 3. WD 2005/058311

PCTI US2004/ 041700 -201 The foll owi ng conpounds were
prepared using simlar nmethod. # Structure MV Cbs. #
Structure MW Cbs. We n e NH NH Nf 1460 0 1P7 457 458
1474 531 532 ~/~~}-~ Cp q'--~/ ° NHN o N NH

\ NH =N
N~¢ \ 0
e QQO

NH
o<t

1346 @ Q 293 294 1383 NH 366 367

5
1347 o 299 300 1384 O Q 371 372

1348 O 299 300 1385 N\(NH 371 372

1389 @ sy 304 305 1386 O;}E(? 37t 372



1461 469 470 1475 c 533 534 o H ~J-oH N NH 1462 ol

tl) 471 472 1476 PNH 533 534 WO 2005/ 058311

PCT/ US20041041700 -202- P7 A~ N-fNH 1463 471 472 1477
538 539 (ON H 1464 o 483 484 1478 74 545 546 pp OH O
1465 NH N-fN 485 486 1479 -~ 547 548 HO N~-NH NN 1466
~N¥O295/0388 1480 N-f 547 548 WD 200 510 58 3 1rQI/US2004/041700
PCTI US20041041700 -203 1467 o 495 496 1481 547 548 a

aN _ 1468 499 500 1482 " 551 55%8
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fff 1469 501 502 1483 NNN 568 569 WD 2005/ 058311

PCTI US2004/ 041700 - 204 0 H 1470 507 508 1484 --~c4)
571 572 NH ~ "~J HN~-O 1471 } / 509 510 1485 N N 593
594 Nf NH O NH 4 P 1472 517 516 1486 596 597 WO

mbeedtl PCTI US20041041700 -205 NH 1473 %};@&4”}41700
1487 607 608 -y0 NH ~N HNx 1488 364 365 NY O
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1489 377 377 1490 513 514 Method AACk C _ ~/ rNHO
HN N+ NNBOC Cl Nr HNxN,,-IN N NH AAl AA2 AA3 WO

2005/ 058311 PCT/ US2004/ 041700 -206

8, 11- Di chl or 0- 6, 11-di hydr o- SH benzo[ 5, 6] cycl ohept a[ 1, 2-
tqﬁéridine (AA2) (18 ng) was reacted wth AA1,

obt 8*Med®Hom met hod 0, and dii sopropyl et hyl aRfFiES20MAH41700
uL) in acetonitrile (2.5 nL.). The resulting m xture was
heated at 65 C for 18 h. The reaction m xture was

pl aced on a preparative silica 5188 pl ate and el uted

W th hexane : ethyl acetate 3:1 to give the desired
product which was treated with 40% TFAy .aporation of
the solvent followed by purification ajfgrded conmpound
AA3. Structure MW Cbs. # Structure MN @ VW W NN1
0-1 t4YNH 287 a NH-491 492 188 a

"“NJLNH Q

335 3356 1394

T,
1358 4 O 335 336 1395 °‘§€u< 379 380
jl\H
\N NH HN N
0= NH O 0]
1359 & & , 37 3% 1396 O Q 380 381
o AY
\ N
H

HN™ N~
[+]
o)
1360 oA 343 344 1397 Q 381 382
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493 494 0 NH ?NH The foll owi ng conpounds were prepared
using simlar nmethod. 10 Method AB R3u R4 1. (R)-(+)-
|BUSONH2, R3 40 | CSCI2 RA R3O0 Il Ti(CEt)e. THE O 2.
CH3CO2CH3, LDA, H2N OCH3 , SCN' v OCH3 Cffi(oi-Pr)s3,
W, ABi AB2 CH2Cl12 AB3 3. HCl, M OHpRiyustooddai7on
O N H S t BuOOH, NH40H, MeOH 0 N NH DI EA, CH3CN R4
NH R3" R4 A84 ABS Method AB, Step 1: WD 2005/ 058311
PCT/ US2004i 041700 -207 To a gy .ution of
(R -(+)-2-methyl -2-propane sulfonamde (1.0 g, 8.3
mol, 1 eq) and AB1 (R3=Ph, R4= n-Bu) (3 n_, 9.1 mmol,
1.1 eq) in anhydrous THE (30 nL) at roomt erature
was added T(OEt)4 (7 nmL, 17 nmol, 2 eq).H - m xture
was heathed at 70fFC for 24 h. After coolfi Bg-At§

solid was washed with

a 1399 O 384 385
1362 >, Y 347 348 w0

2L &
1363 S (Y 37 s a0 (Y a5 ase
a o Q
(o
347 348 1401 O Q 385 386

wes ST ) § 347 348 1402 Ow 386 387

1364




EtOAc (2 x 20 nmL). The filtrate was washed with brine

(30 n.), dried (Na2SO»4), and concentrated in vacuo,

The resi due was chromat ographed on silica by eluting

wi th hexane/ Et 20 (5:1) to give 1.9 g (85% of

(Rya2- l-N-(1 10

pﬁ%é?ﬂg}é%‘yﬁ i dene) propane- 2- sul fi nanmi de. 1HNMEGEER2PU/041700
300 MHz): 5 7.92 (m 2H), 7.52-7.37 (m 3H), 3.27 (m
1H, 33.15(m 1 H, 1.73-1.6 8%n_] 2H), 1.47-1.38 (m
2H), 1.31 (s, 9H), 0.95 (m 3H)." M5(ESI): MHA = 265.9.
HPLC tR =7.24, 7.58 mn (E/Z = 5.5:1). To a solution

of nmeth cetate (0.6 nL, 6.9 mmol, 2 eq) in THE (5
m), 1 A (2Min heptane/ THF, 3.4 ni, 6.9npmOI, 2

eq) was ded dropwise via a syringe at -781C_ After
stirring -78 Cfor 30 mn, a solutio NN

ClTi (Gi- 1.8 ni, 7.6 mol, 2.2 eqf i) (5 )
wagegadded—df op ;_?EH Afdagr Sdol r{dogg for [ r 30449 Ngag
a solution g

(R) - 2- et hyl - (™ phenyl pent yl i dene)'s

sul finam de (O. , 3.4 mol, 1 eq) in THE (2 nL) was
added dropwi se via a 20 syringe. The m xture was
stirred at -78 Cfor 3 In and TLC showed no starting
material left. A saturated aqueous sol ution of NHACI
(10 eq), was added and the suspension was warmed to
roomterature. The m xture was diluted wth HO (50
) v@ ifTed for 10 nmin. The m xtfre was—¢ hen
partitioned=get? H2O (50 m-) a Ae, W50 nl)

Thesyor gani c | eﬁas ﬁﬁpagsgteg nd

| ayer was ext%&t_?d with Et OAc ?‘g X 50 ™ 2
conmbi ned organi c Nayers were washed with brine, dried

(MgyS™) and concentrated to give 1.1 g of a brow oil.

Chr omat ogr aphy on silica gel using 50% Et QAc/ hexanes as
el uent gave 0.8 g (76% of nethyl

3- ((R) - 2- petyjhyl propan- 2-yl sul fi nam do) - 3- phenyl hept anoa
te as a |. ' HNMR (CDCI 3, 300 MHz): S

; MW= 339.9. HPL 0 =

7.15-7.0 5+ 3.35 (s, 1 H), 3.19 30\,&_@‘&* J=186,
5.6Hz, 1M, /81 01\dd, J=15.8, 5.5Hz 7 (m 2H),
Lfh (o 2*{(‘}_‘, 1351535 () AHaps 1 90 82 Mgy

3H). MS

R

NH

1369 @ Q 351 352 1406 O%H( O:\/ 392 393
O
-0
0N NH NHD

- N ™R

1370 1 352 353 1407 Oy 395 396



7.50, 7.6 min(ElZ=1.5:1) WD 20051058311

PCTI US200410417410 -208 To a solution of nethyl

3-((R) - 2- et hyl propan- 2-yl sul fi nam do) - 3-

phenyl hept anoate (0.4 g, 1.1 mmol) in 12 nL of MeOH was

dYRes g of 4N HCI/ di oxane. After stirri pgrfuboodbairoo

mn, the volatiles were renoved in vacuo. The residue

was re-dissolved in MeOH (6 nL), stirred for 5 mn, and

evaporated 5 again to afford18730 g (97% of AB2

(R3=Ph, R4= n-Ru) as a yellow solid. "HNWR (CDCl 3, 300

MHz): S 9.01 (br s, 2H), 7.37-7.12 (m 5H), 3.64 (m

1H, 3.54 (s, 3H), 3.31 (m 1 H, 2.09 (m 2H, 1.8

(m 2Hy 1wl (M4H), 1.07 (s, 9H) FHTA(m 3H).

MS(ESI ) W = 235.9. HPLC tR = 4. 72Fm+{ 10 Met hod AB,

Step 97\fMdat ment of conpound AB2 (R3= '@ R4=n- but yl )
ner at®g i36i ht4B8yanat e ‘g 404

duct

ein CHC 2 in the pr gf aqueous

R4=n-butyl) whicd was converted into final
usi ng net hod sPnflar to Method A Step 2 an thod A
Step 3 to give product AB5 (R3=Ph, 15 R4=n-butyl,
R=Me). . "HNMR (CDCI 3, 300 MHz): S 10.4 (br s, 1 H),
7.25-7.11 (m 5H), 3.23 (dd, J =16, 5.6 Hz, 1 H),
3.03 (s, 3H) E?S (dd, J = 15.8, 5.5 Hz, 1 H, 2.49

78

(s, 1 H, m 2H), 1.1-1.0 (m 4H), 0.99 (m 3H).

VB( ESI ) : N60. 2. HPLC tR = 5. ] 20 The

foll owm n (Sds wer e synt hesi SI iyl ar

met hods: Structure MN# &t uct us me nme
rl~ 360 403 404

F

“ NH

N
o NH g‘
oo o =1
1373 O 360 361 1410 Y 405 408
F
N
i’ NH

f O
el Ilj
L ¢ N.fN“ ©
1374 °
37 : ..= ) . 360 361 1411 ’}@2 406 407

413 414

1375 Q 360 381 1412




O NH HN NCH 189 O 239 240 195 ~ | \ 443 444 Hr ~ W
20051058311 PCT/ US2004/ 041700 -209- NH al NH HNXN---
253 254 196 NHS 463 464 190/ \ HrJ~0 T)d~ N H oH
191 0 259 260 197 Hr~ 537 538 CTO H HNN-- NH 0 192

333,334,198 H 0 537 538 WD 2005/ 058311
SOV R 41700 - 210 tN KM H\y NO -~ PCT/US2004/041700

- 188 -

1376 o%? 360 361 1413 Q 419 420

398 TBD

2y
1378 O O 360 361 1415

H

;

HN
O

oL O O
1379 X< 365 366 1416 o Q 399 TBD
()



HN O 193 333 334 199 295 296 H NH NNO H\Nx I~ |
HN o 194 349 350 200 295 296 Sr Method ACR NH o
Nf R4 R3 +R NHOHH2NCN ~ U NH R3 R4 ACL AC2 AC3 5
The synthesis was adapted froma procedure by Hull, R
Chem Soc. 1963, 6028-6033. Thus,
so?ﬁllto?l%sr;iméf AC2 (R =Benzyl) (0.72 g, 5.9 mol nl%%“ﬂﬂ??lmo
(R4A=Me, R3=Me) (1.4 nlL) was added a 50% aqueous
solution of cyanam de (0.3L4ggl, 8.0 mml). The
reaction was heated with stirring at reflux (-40 O
for 0.5 h, then cooled to 25 C and stirred for an
addi ti on% 16 h. The 10 volatiles were renoved in vacuo
and the-gesidue was partitioned between ether and H20
ic layer was dried over Na2SO4, filtered and
gtiles were renoved in vacuo. The residue was
purifieg-Ry col um chromat ogr aphy

NH 365 366

Method V
R3 3 4 0 R* 0
R TR L RS
Boc. OH __, Boc. J<er\ — N-R N-R!
o lN"I Ry 2)CSCiy HN 1 ——= HN
0 ) iY
S Rz’

Method V, Step 1:

Compound V1 (R3 = R* = Me) (14.76mmole), EDCI (14.76mmole), HOAt
(14.76mmole), and DIEA (14.76mmole) were mixed with 36 ml DCM. This
mixture was stirred at RT for 15min before 3-chlorobenzylamine was added.
After the reaction solution was stirred at BT overnight, it was washed with
sodium carbonate (3X}, water, 1N HCI {4 X), and aq sodium bicarbonate and
dried over anhydrous sodium sulfate. The solvent was evaporated and the
residue was purified on flash column to give the amide praduct V2 (R' = 3-
chlorobenzyl; R* = R* = Me).

Method V, step 2

Compound V2 (R' = 3-chlorobenzyl; R® = R* = Me) (8.33mmole) was
dissolved in 35 ml anhydrous DCM, and cooled to 0-52C. Thiophosgene
(9.18mmole} in 10ml DCM was added dropwise under N followed by addition of
DIEA (11.96mmole). The solution was stirred in ice bath for 0.5 h before the
reaction mixture was washed with saturated sodium bicarbonate (3 X), brine,



usi ng 5-10% CH3OH/ CH2Cl 2 as el uent foll owed by reverse
phase preparative HPLCto give 0.15 g (8.0% of AC3
(R =benzyl, R4=Me and R3=Me) as a white 15 solid. 1H
NVR (CH3OH, 300 MHz): 57.35-7.33 (m 5H), 4.71 (s, 2H),
1.46 (s, 6H); 13C NWR (CDC13i 75 MHz) 8 157.8, 135.6,
1290 20054588115, 127.9, 104.2, 59.6, 28.8. M5 (BSITUSHNE/041700
206.1 (M+tH)'. ?0 WD 2005/058311 PCT/ US20041041700 -211
$1 Structure MV Cbs. mle HN NN 201 205 206 Method AD
\' NH2 NCS 1. NBS, CCl4, by N3OS N-~ NH O NH O NH

R4 LR3 ~ R4 R3 2. CH3NHOH, ™ "R3 Et3N, THE AAR3 R4 AD1
AmP didiBovdd anbydtoub additb) siffade The sERerftRvasRbvapldate@ansl| )

[ ic’dugtpé.ﬁ?ﬁg %afﬂbg %@’4!@?8@9 Egl%ftﬁﬁgl ggmﬁﬂeil T e %t hod
iishydastolr (R’ aemm‘umz@y Rlusgbime)A. Q at at,

Method V, step 3:

The thichydantoin V3 (R' = 3-chlorobenzyl; R®= R* = Me) was treated
with t-butyl hydroperoxide and ammonium hydroxide in MeOH at RT for48 h to
give compound V4 (R' = 3-chlorabenzyl; R® = H; R®= R* = Me).

The following compounds were prepared using similar method.

Obs. Obs.
# Structure MW # Structure MW
m/e m/e
d 0~< ;E
N NH
1417 N-zNH 251 252 1420 o - 307 308
o< T NH
NH
c
’ @\\
N NH

o
N
1418 N~y Ho 265 266 1421 NH 357 358
Oz%”“
0
\

N o< T,
1419 ;)} N 293 294 1422 NH a1 372
0
\



Chem Ber. 1979, 112, 1948-1955. Thus, to a m xture of
AD2 (R3=Ph, R4=tert- Butyl) (0.56 g, 2.7 nmol) and
boiling chips in CC4 (25 nL) was added N
bronosuccinimde (0.49 g, 2.7 mol). The m xture was
irradiated with a 200 watt 5 light source for 1 h. The
fobdpgspas cooled, the solid filtered off g ish@anarroo
volatiles were removed in vacua. Chromat ography on
silica gel by eluting with 5% Et CAc/ hexane gave 0.57 ¢
(73% of 1-(1-brono-I-isothiogypanato-2,2-
di net hyl propyl ) benzene as a bel ge povvder "H NWR
(COC13, 300 MHz): 8 7.63- 7.61 (m 2H), 7.37-7.26 (m
3H), 1.17 (s, 9H); 13C NI\/R&CDClB, 75 MHz): 8 0 139.1,
129.0, 128.9, 128.6, 127.MetwdW 45 6 26.6. M5 (ESI)
r /e284.9 ( MtH) +. Toasolutlon of

1-(1-bronmo-1I-is gt022d| r Xl)benzene
(0.13 g, 0.4% rocwwt of
N- et hyl hydr oxyl & "Nl 0. 045qe in THE (3

m -) was added triethyNami ne (0.18 niL, 1. mmol ). The
m xture was stirreMiat 25 Cfor 16 h, fWetered and the

vol at jl i 1 Thepeesi

Vol 2% b R By SRR PR (LI SR e vas
hgdietyzed to We @i=1eRE-MSTI-Bh, R¥2Mp) afindBBo eGGwalent of LIOH in
R4:§$rt- Butyl) as WD 20051058311 PCT/ US20041041700

L a glassy solid. "H NWR (CDCI 3, 300 WMHz): 5

7. 35- The folloWin }ié‘&mpéﬁrﬁi@ wéte syiithesizedin dimilaStashiolyS (ESI)
me 251.1 (M . Method AD, Step 2: 5 To a solution of
AD3 (R3= Ph Rd=tert-Butyl) g¥d. 065 g, 0.26 mmol) in Obs.
CH8CH (5 nLS}ruamreO C vvasM‘HddeI a ﬂsol uti onswcmueous MW

m/e

C) alvnyava

t butyl hydr 8jer oxi de (2 ). The reactl on was aII ovved
to warmto 2 and stirred for 16 h, The volatiles
were renove d the residue was pur|f| ed bﬁojgverse

phase HPLC t/0 give 2.0 ng (2.2% of L\ﬁ

1423 0=\ _NH 295 296 1426 ° 41 412

0

OH

1424 3

p o
Oh—\_
:im Ho\(g\/\/\
311 312 1427 ° 425 426

4]
1425 X 325 326
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10 AD4 (R3=Ph, R4=tert-Butyl) as a colorless oil. "H
NVR (CDCI 3, 300 MHz) S 7.47- 7.43 (m 2H), 7.39-7.35
(m 3H), 3.23 (s, 311), 1.0 (s, 9H); Ms (ESI) me 234.2
(MtH)' . The foll ow ng conpounds were synt hesi zed usi ng
simlar nethods: Obs. (bs. # Structure MWVIt Structure
MAVORPSORREIL N -N -~ N ) NH NH Q O NH 202 21BCTSPOPIR41700
61* 309 310 NH 'NxNH 203 233 234 15 Method AE WO
20051058311 PCT/ US20041041700 :213 - S N Bx NBOC B,
NA TES-CI R N 1) tBOOOH R N 24-1 “"dine RN~/ /1R NH
| m dazole NH NH31MOOH /j~NH.'/RNH R3 M O CH DCM O Orf 0
off 0 OTBS 3) 80C20 H2 AE2 Meth

[ { R

)I\ NHQ -] NCO HT_R“? s HN/[LN-R“’ i H!NIJLN-R"?
N N L .2 ge Az N N N-Z  Ris
3 , ; Hp-am N —— Rl;N N R — i : ;
R 0 R0 R o R o

X1 X2 X3 x4

(In the scheme, -Z-NH-C{O)-N(R'®)(R"") - is equivalent to R" substituted
by R*, or R' Subsitituted by alkyl-R?, wherein R?' and R* are -NH-C(O)-
N(R'®)(R'") and R'® is H, and wherein Z is optionally substituted alkylene-
aryienen, alkylene-arylene-alkylene, alkylene-heteroarylene, alkylene-
heteroarylene-alkylene, alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene,
alkylene-heterocycloalkylene, alkylene-heterocycloalkylene-alkylene, arylene,
heteroarylene, cyctoalkylene or heterocycloalkylene)

Method X, Step1:

To a mixture of the amine X1 obtained using method L (R® = Me; R* = -
Bu; Z = para-(CH)CgHa{CHa)-) (10 mg) in DCM and sat. NaHCO; (1:1 by
volume} was added triphosgene (0.33 eq) at r.t. The solution was stirred
vigorously for 40 minutes before the organic layer was separated and dried over
anhydrous Na,SO4. The organic solution was evaporated to give compound X2
(R® = Me; R* = i-Bu; Z = para-(CHz)CsH4(CHo)-).

Method X, Step2:

Compound X3 (R = H; R'® = cyclopropylmethyi; R® = Me; R*='Bu; Z =
para-(CHz)CeHa(CHz)- ) was prepared from X2 (R® = Me; R* = i-Bu; Z = para-
(CH2)CsH4(CHy)- ) using method similar to method M, step 1.

Method X, Step3:

Compound X4 (R'® = H; R"" = cyclopropylmethyl; R® = H; R® = Me; R*=
'Bu; 2= para-(CH,)CgHs(CH,)- ) was prepared from X3 (R = H; R" =
cyclopropylmethyl; R® = H; R® = Me; R* = 'Bu; Z = para-(CHz)CsH4(CHy)- ) using
method similar to method A Step 3. NMR (CD,0D): 6§ 7.25, 5, 4H; § 4.8, m, 2H;
5425 5,2H:82.9, m,2H; 8168, m, 2H; 5 1.44 m, 1H; § 1.36, 5, 3H; 5§ 0.9, m,



1 DDEA)THF NH ,1NBoa NA RN1 NHRL'SOHHF4 N O

2} TFAIDCM 0- ' R3 OR15 R3 AES AE5 Method AE, Step

1. TBDMS-Cl (5.3g, 35.19mmol e) and i m dazol e (2.4q,

35.19nmol e) were 5 added to a suspension of H2 (R =M,

%&m g%] exyl methyl) (8.2g, 31.99mmle) in %%Q‘fl@z 099\{500
e reaction mxture was stirred at roomterrperature

overnight. The reaction mxture was filtered, and the

filtrate was diluted with 120Qgh _Et QAc. The organic

phase was washed wi th saturated NaHCO3 3X and brine 3X,

(B 362 S QRELHY IR Rork A o o Pl 2E° R W R (o)

rg86t1.step w t hout further purrfrcatron Met hod AE, Step

conveﬁpééoqoé"mg Fﬁ’ﬂaﬁmh@%%rp% u&@ﬂdg Fﬁ%& ﬁ}ﬂ b ar

to Method A Step 3, which _ was 15 subsequently treated

Wi h 75% TAcidre DM atyyf 08RFt enper at ur eg f"g‘_rt 24 hrs. TheObs.
solvent was evaporated | nnva&cuo to give 1 'ég of a mfe

product that was reacted wth Boc anhydride to give
5.Bg AE3 (R =Me, R3=cycl ohexyl nethyl) after colum

purificgtion. 20 Method AE, Step 3: AE4(R'
RR3=cycl)ohexyl methyl ) (8.2 g) was obt ai ne AES

(5. Sg)HNekfcordl ng to the step 4 of th

1428 LO\‘N 385 386 1443 “‘f 518 519

1429 401 402 1448 o= T, 518 519

~
o (g‘l!&ﬂ 'O
O NH
"
1430 L&N w401 402 1445 ?@O 524 525
\.F

o NH



Met hod AE, Step 4: 25 To a solution of AE4 (R =M,
R3=cycl ohexyl nmethyl) ( (3.95 g, 8.38 mmol) in
anhydrous THE (98 nlL) was added dii sopropyi et hyl am ne
(7 m., 40 nmol). WO 2005/ 058311 PCT(US2004/041700 -214
reaction was stirred under N2 (gas) at room
HUPR! After 5.5 h, the reaction was  PCT/US2004/041700
concentrat ed and the crude material was purified via
flash chromat ography el uting VHah a gradient of O to
75% et hyl acetate in hexane to %tord AE5 (R =M,
R3=cycl ohexyl nethyl) (2.48 g, 92% . 5 Method AE, Step
4: To a solution of R150H (R75=cycl obutyl) (10 |) and
HBF4 (1 equiv) in anhydrous nethylene chloride (0.5

m -) was added a solution of AE5 (R =M, m;‘P
R3=cycl | yret hyl') (20 ng, 0.062 nmmol) i r& hyl ene
chloride (Q4 45 nL). The O reaction was tht'd

over ni ght at Trifluoroacetic acid{(L,n) was added

t 0 148he reac?@@xﬁ urms anglgt hpgsol Nbn was agi tategbs sz5
for 1 h at rt. M eaction was conc ted and the

crude materi al vvas{ purified via revegse ase

preparative HPL eluting with a 7 mn gradient of 5

to 95% CH3CN in H2Owith 0.1% formc acid to afford

AE5 (R =Me, R3=cycl ohexyl nmethyl, R15 = cyclobutyl). 5

The foll ow ng conmpounds were synthesized using simlar
met hod: Qbs. bs. # Structure MWV# Structure MV W nmM

NH HN ' NXNHQJ HN Q
.
g

HN}:1 mu

o
1432 LO\\ w427 428 1447 o?"YMTE 526 527

NY
st

0 \\,@\\ NH
1433 NH 435 436 1448 O?NT& : 532 533



bo 205 Q 267 268 226 335 336 HNi HNHNO HNO OO

206 293 294 227 335 336 WD 2005/058311 PCTIUS2 0 0 4 /0
41 701 -215 NHON NH ONH NN 207 O 295 296 228 335
336 HNHN/ ~--N~N HNOHNO O= 0208 295 296 229

8@;)’@50@%2]‘/ HNH -N~-NHN1Il OHN O O 209 %%ﬁ,ﬂ?s%%v%%%"

o+tr NH N II HN O NANHO

- 195 -

P 7S

H
N
1434 LQ\\ 435 436 1449 0}( 4 533 534
N._-NH
O
%iH

M (@’u& ﬂAﬁ?
1435 H&htzag%j\ua 443 444 1450 j}§;§22>

537 538

§ S
" S
(] NH
1436 ﬂ 449 450 1451 o 537 538
WNH



O 210 295 296 231 O 335 336 6 HNHN HN OHN O O ~-8
211 305 306 232 335 336 WD 2005f 058311

PCTI I 1 S2004/ 041700 -216- N iNH NH NH NAND O 212 O5
0 307 308 233 337 338 HN/ HN/ ~-Nt-N HN O HO HN

13 307 308 234 (v''( 337 338 HN/ HN/ t-N
ﬁg ﬂW’B"QHZ O 214 309 310 235 349 350 . HPCKUS2004/041700

- 196 -

1437 ﬂ 463 464 1452 545 546
N\(NH

- x
1438 ?LO a7 42 1453 % 553 560

1439 485 486 1454 :;&) 570 571



HN p ~O H N~ 215 309 310 236 O 349 350 08 HN/ HN /
~--Nt-N HNO HNp ~OO 216 309 310 237 /~-(v 349 350
WO 2005/ 058311 PCTIUS2 00410 4 1 7 011 -217- HN/ HN
~~N~NHNp HNO O 217 309 310 238 349 350 HN/ NH
wo Dhsidhbapy ' NXN O 218 321 322 239 O 353 354 peiridstooddNiy
NH O 219 321 322 240 O 361 362 Z4 NH HN~--N 'N NH HN

0
- 197 -

5
1440 ?@ 496 497 1455 C?N(:(% 572 573

8]
A }
fog il oS
1441 C?(N}%) 504 505 1456 % 598 599

Method Y
=N
2R (1) N 00N 2
R\u( HO" ] "23 BT R "‘“J’\\_ L “3\?:( pue
N~ + 11 N—- ¥ (o]
| @ HN\\( “hH, \1"11:»1 N 2
Boc TFA X

-
%
e

Y1 Y2 Ya Y4



O 220 O O- 321 322 241. 363 364 NH O NH NH O NH 221

322 323 242 O-aa 363 364 WO 2005/ 055311

PCTI US2004/ 041700 -218 N3i HN g r-N "NHHNO ~ S
0 222 O 329 330 243 363 364 HNC/ ONHNO NHp 223
0 O333 334 244 389 390 F FFHN/ HN/ ~N 'rN HNp

HNWO 2095038341 335 336 245 321 NA HNC / PCT/US2004/041700
-198 -
T
Oﬁ’NiRZi
N
(inthe scheme, Z @ -is equivalent to R' substituted by R?', or R’
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15

20

25

Subsitituted by alkyl-R%, wherein R?' and R® are -N{R'*)-C(0)-N(R"®)(R"") and
R' and R'® form a ring as defined above, and wherein Z is optionally substituted
alkylene-arylenen, alkylene-arylene-alkylene, alkylene-heteroarylene, alkylene-
heteroarylene-alkylene, alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene,
alkylene-heterocycloalkylene, alkylene-heterocycloalkylene-alkylene, arylene,
heteroarylene, cycloalkylene or heterocycloalkylene)

Method Y, Step 1:

The reaction mixture of compound Y1 obtained from Method L (F{3 = Me;
R* = i-Bu; Z = para-(CH2)CsH4(CHz)-) (0.1639mmole), Y2 (R® = H; R® = Pr)
{0.1967mmole), PS-EDC resin (0.4917mmole) and HOBT (0.2459mmole) in 3.5
ml of mixture of THF, MeCN and DMF {1:1:0.3) was shaken overnight at RT
before 6 eq of PS-trisamine resin 3 eq of PS-isocyanate resin were added. After
Bhrs the reaction mixture was filtered and the resin was washed with THF, DCM
and MeOH. The combined filtrate was evaporated and the crude was treated
with 40% TFA in DCM for 40 min before the solvent was evaporated and residue
purified on RP HPLC system to give product Y3 (R® = Me; R* = i-Bu; Z = para-
{CH2)CeH4(CHy)-, R = H; RZ = Pr).

Method Y, Step 2:

The reaction solution of ¥3 (R® = Me; R* = i-Bu; Z = para-(CH,)CsH4(CHz)-
, R® = H; R? = Pr) (0.030mmole), carbony! diimidazole {0.032mmole), and DIEA
(0.09mmole) in 0.5 ml DCM was shaken overweekend at RT. The crude was
then purified on reverse column to give the thichydantoin product which was
converted into Y4 (R? = H; R® = Me; R® = ‘Bu; Z = para-(CHz)CgHa(CH,)-, R®
H; R** = Pr).

It



HN O O 225 335 336 Method AF Rl N NBoc R NH N NH 1)
ArOHtBuOK NH THE O O 3 113 OIt 2) 50%FA/ OCM R

O 1115 AEA AF4 5 To a solution of tBuCK (9.5ng,
0.0848mmle) in 0.5m anhydrous THE was added ArCOH

A 5 rophenyl ) (13p1, 0.1273mmmole) in 0.5
ﬁ%@?’g&éﬂm 2005/ 050311 PCTI US2004/ 041700 - 271§"Spjp/041700
foll owed by addition of AE4 (R =M,

R3=cycl ohexyl net hyl ) (20ny, ,118 0424rmmole) in 0.5ml
anhydrous THF. The reaction” Qture was stirred at
roomtenperature for 2 days before it was diluted with

1 mM MCN treated with 100nmg MP-TsOH resin and 100ng
Amberh $dlloddiy EGRbSundsRereréphrd@sing’saiyedetd.
filtration and the filtrate was evaporated down to give
a product that was trqategpyith 50% TFA for 1 hr. Obs.
Af#t er evaBwustawoon of TFA in vacu®é, the Stwsiudue was MW

nd™Peated with 100ng MP-TsOH Ve
resin. The resin was washed thoroughly with THF, MGN
and MeCH, and then treated wth 2M NH3 yn MeoH to give
AF2 (R =Me, R3=cycl ohexyl met hyl and R15 0
chl or ophenyl ). 5 H,

o o
mvaU; NJ{?: O)ﬂq
sz é\g 413 414 1459 L@‘\ i 427 428

o N
1458 413 414
NYNH
o NH
Method 2
s 16 0 Ry JCL,
J s s uA @ s A 1 N HNyno
HN' N-Z N R 2 i HNN-Z g7
L S RI-AN N MNTNE R
R o H‘HO R o R¢ 0

b3 2 3 Z4
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The foll ow ng conmpounds were synthesized using simlar
method: It Structure MV Qbs. a Structure MV 06s. W W
~fH "N NH "N NH 246 O N 316 317 309 OO\ / 365 366 N

NHN Nip O 247 O 316 317 310 365 366 NH NH O AIlIIlI N
HN "Nn NH -N 248 0 316 317 311 O 366 367 WO
2008 1958¥I PCT/ US20041041700 -220 NH 111 O BHI§004/041700

"NxNH N H - 249 -0 329 330 312 00366 367 1' N / O
N~-NH “"NNH NH % - 200 -

(In the scheme, -Z-NH-C(O)-N(R'"®)(R"") - is equivalent to R' substituted
by R%, or R’ Subsitituted by alkyl-R??, wherein R and R¥are -N(R'®)-C(0)-
N{R'™)(R'") and R'® is H, and whersin Z is optionally substituted alkylene-
arylenen, alkylene-arylene-alkylene, alkylene-heteroarylene, alkylene-
heteroarylene-alkylene, alkylene-cycloaikylene, alkylene-cycloalkylene-atkylene,
alkylene-heterocycioalkylene, alkylene-heterocycloalkylene-alkylene, arylene,
heteroarylene, cycloalkylene or heterocycloalkylene)

Method Z, Step 1:

To the solution of the Phoxime™ resin (1.23 mmol/g} in DCM was added
the amine Z1 obtained from method L (R® = Me; R* = 'Bu; Z = para-
(CH2)CgH4(CH2)-) (2 eq). The mixture was shaken overnight before the resin was
filtered and washed with DCM, MeOH, THF (3 cycles), then DCM (x2), dried in
vacuum to get resin Z2 (R® = Me; R* = 'Bu; Z = para-(CH,)CsH4(CHz)-).

Method Z, Step 2:

To the resin 22 (R® = Me; R* = Bu; Z = para-(CHz)CsHs(CH2)-), swelled in
DCM, in toluene was added N-methylbenzylamine (4 eq). The mixture was
heated at 80-90°C overnight before MP-TSOH resin (1.3 mmol/g, 12 eq) was
added. The mixture was shaken for 1.5 hours, the solution was filtered and the
resin washed with DCM and MeOH. The combined organic solution was
concentrated in vacuo to get Z8 (R® = Me; R* = 'Bu; Z = para-(CH2)CsHs(CHo)-;
R =Me; R" = Bn).

Method Z, Step 3:

Compound Z4 (R® = Me; R* = 'Bu; Z = para-(CH)CsH4(CHa)-; R'® = Me;
R' = Bn) was generated from Z3 (R? = Me; R* = 'Bu; Z = para-(CH,)CeHs(CHz)-;
R'® = Me; R" = Bn) using method similar to Method A step 3.



250 ~~ 0 329 330 313 0 _ N 366 367 \J ON-IiNH NHYy /
NH Nx HN 251 i t O 329 330 314 0 O 366 367 k A HZN 1
N NNH O'N NHO 252 O 330 331 315 O 366 367 NH NH N

"NANH OH ANA NHO O 253 0 331 332 316 366 367 WO

1 PCTI US20041041700 -221 NH N, / . '
-Eﬁﬁﬁ%’?’% 254 0 331 332 317 O 366 367 NN\H "Cl%zﬂg{’)‘”%"
NY H H 255 0 O\ F 333 334 318 0387 368 Y 'F a
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The following compounds were prepared using similar method.

Obs. Obs.
i Structure MW # Structure Mw

mle mle

!

N~f’ NH
1460 :?(%‘ 457 458 1474 ?’2",@_0 531 532

g\uiﬂm (g\ﬂi",v@

O R

0O M N
o= T
469 470 1475 ?(ib 533 534

3
1461 Q

O /\/—OH
g H guiu‘ ‘
1462 ‘5‘% i
471 472 1476 0;"‘1" 533 534



H "NNHFON\ QT, NH25 O- O\ 63333343191 0
367 368 a O NYNH O NUNH NH a NH 257 pro 333 334 320

367 368 9 FFNHH~~ Othy’" FNHNO 258 0'S 1

333 334 321 0 369 370 I~ L/ w0 2005/ 058311

PCT/ US2004/ 041700 -222 NH O N:aNH NA N NCH 259 /5r0~

0 WOR0SHs833b, 320 371 372 O N-NH O NYNH 9%\NH NPCT/P83904/041700

340 341 323 O 371 372 N O N-NH NH N -f
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§ O~
e OHH@MH

1 -y
1463 ?@O 4 472 4T ?g@ 538 539

o

S NP

E [ H 3 N i
&("H NH
1464 O 4 483 484 1478 :SEN-'D 545 548

<

ealil S
g o

1465 485 486 1479 OTON 547 548

o~
‘f
1466 ‘?‘_N‘b 485 486 1480 oj*fﬂ 547 548



NH 261 340 341 324 371 372 rr ' N HO N-NH NH 262

340 341 325 O, 372 373 NHv HO N\NH N NH NH O~ ~
rpV 263 -P 343 344 326 372 373 0 rNH WO 20S51058311
PCTI US2004/ 041700 - 223 0 NYNH O N'NH O NH NH 264 343

%)2206’{\.?@%&3‘11372 373 O 0 NYNH ;~ NY O NH 26pc34:i82084k¢h1700

-203 -

A
1467 O}(NT!N!H 495 496 1481 o;(("‘f 547 548

S EEveL
1468 D?(b 499 500 1482 D;H’ 551 552

s~
niﬁ
N‘19l'«l-'l

guiu’“’wm 3.
ot

1469 501 502 1483 C 568 569



372 373 O N-NH O NINH NH NH 266 Y C) 343 344 329 f O
373 374 J, H HN p~ NH 267 O 344 345 330 373 374 .Qao
O NYNH O NNH NH 268 0 344 345 331 375 376 ;2 (o ~0

WD 20051058311 PCT/ U52004/ 041700 -224- H-N ,IN,NH

INH NH_ 269 345 346 332 p Ckr 0 375 376 0% O NtNH O
Nt YR 2S94 345 346 333 ?2¢c~ 375 376 PCT/US2004/041700
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4
Q

g“uiﬁ@ gi} QQ
1470 NYNH 507 508 1484 E?:Eb 571 572

ey

1471 508 510 1485 O )M 593 594
N\(NH

1472

?QD 517 518 1486 Ufé{:} 596 597



HO 91 0, ONHNH N - NH NH 271 345 346 334 - 377 378
-ON O1 NI Ho NY O NH 377 378 272 \ J O 345 346
335 vir O kNH NH p NyN\NH F NH 273 O 347 348 336 377 376
1 p WO 20051058311 PCTro0s2004/041700 -225 NH p NYNH

Wﬂﬁ Fa\ / a274 Y Y O 347 348 337 383p§$,4}52d(—,l_”6\[1700
Rl 275 0 0 349 350 338 0383 384 a a < a -

Nt NH
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Q. LIS
o B

1473 :ﬁ% 517 518 1487 N 607 608

1488 OO 364 365

Q
Qo
1489 ° 377 377
ol o
120 o OO/; 513 514

Method AA




N Ha NH 276 O O 349 350 339 383 384 HNNH NNHO T
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H ONN 278 0 0 0 349 350 341 O 383 384
2005/ 058311 PCT1US2004/ 041700 -226- NIH O NYNH O N. x
O 279 OF 351 352 342 j

(JHE NH N H i
WO 2005/058311

uaWw
383 384
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H1 O JL NHN

FF
PCT/AIS2004/041700

8,11-Dichloro-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridine (AA2)
(18 mg) was reacted with AA1, obtained from method Q, and
diisopropyliethylamine (14 ul} in acetonitrile (2.5 mL}). The resuiting mixture was
heated at 65 °C for 18 h. The reaction mixture was placed on a preparative sifica
5 gel plate and eluted with hexane : ethyl acetate 3:1 to give the desired product

which was treated with 40% TFA. Evaporation of the solvent followed by

purification afforded compound AA3.

Obs. Obs
# Structure MW # Structure Mw
m'e mie
A L
QL Q.
187 ¢ ozr:(”“ 491 492 188 ‘}"% 493 494
NH NH
The following compounds were prepared using similar method.
10
Method AB
R3 R4 1.(R)~(+)- tBuSONH,, Rg‘ R‘ 0 CSCl, Ré ‘Ra (o)
Y _TiOEt), THF PPN - .
H,N OCH;
0 2. CH3CO,CH,, LDA, SCN OCH;
CITi(Oi-Pr)y, THF NaHCO,,
AB1 “T)a AB2 AB3
3. HCI, MeOH CHzCt,
1
1 FI‘ R1
RINH, O NYS tBUOOH, NH,OH, MeOH 0. N. _NH
NH Y
DIEA, CH3CN £ NH
R R 93\‘ R4
AB4 ABS

Method AB, Step 1:
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ONYNH NH 280 OO -0 351 352 343 O 383 384 F
NH NH kN H 281 O 351 352 344 \ + O 383 384
%0 NNH NNH NHw _0 282 7 O 351 352 345 -
383 384 F-aF O NYNH NYNH F NH NH 283 O 351 352 346 O
383 384 F d WO 20051058311 PCTI U520041041700 -227 O N

N JddEssiNH NH 284 F 351 352 347 385 386  pCT/US2004/041700

- 207 -

To a solution of (R)-(+)-2-methyi-2-propane sulfonamide (1.0 g, 8.3 mmol,
1 eqg) and AB1 (R*=Ph, R’= n-Bu) (3 mL, 9.1 mmol, 1.1eq) in anhydrous THF
(30 mL) at room temperature was added Ti{OEt), (7 mL, 17 mmol, 2 eq). The
mixture was heated at 70 °C for 24 h. After cooling to room temperature, the
mixture was poured into 30 mL of brine under vigourous stirring. The resuiting
suspension was filtered through a pad of Celite and the solid was washed with
EtOAc (2 x 20 mL). The filtrate was washed with brine {30 mL), dried (NaxSOy),
and concentrated in vacuo. The residue was chromatographed on silica by
eluting with hexane/Et,O (5:1) to give 1.9 g (85%) of (R)-2-methyl-N-{1-
phenylpentylidene)propane-2-sulfinamide. "HNMR (CDCls, 300 MHz): § 7.91 {m,
2H), 7.52-7.37 (m, 3H}, 3.27 (m, 1H), 3.15 {m, 1H}, 1.73-1.61 (m, 2H), 1.47-1.38
(m, 2H), 1.31 (s, 9H), 0.95 (m, 3H). MS(ESI): MH" = 265.9. HPLC tg =7.24, 7.58
min (E/Z = 5.5:1).

To a solution of methyl acetate (0.6 mL, 6.9 mmol, 2 eq) in THF (5 mL),
LDA (2M in heptane/THF, 3.4 mL, 6.9 mmol, 2 eq) was added dropwise via a
syringe at -78 °C. After stirring at -78 °C for 30 min, a solution of CITi(Oi-Pr)s (1.8
mL, 7.6 mmol, 2.2 eq) in THF (5 mL) was added dropwise. After stirring for
another 30 min, a solution of {R}-2-methyl-N-(1-phenylpentylidene)propane-2-
sulfinamide (0.9 g, 3.4 mmol, 1 eq) in THF (2 mL) was added dropwise via a
syringe. The mixture was stirred at -78 °C for 3 h and TLC showed no starting
material left. A saturated aqueous sclution of NH,Ci (10 eq) was added and the
suspension was warmed to room temperature. The mixture was diluted with H,O
(50 mL) and stirred for 10 min. The mixture was then partitioned between H,O
(50 mL) and EtOAc (60 mL). The organic layer was separated and the aqueous
layer was extracted with EtOAc (3 x 50 mL}. The combined organic layers were
washed with brine, dried (MgSQOy,) and concentrated to give 1.1 g of a brown oil.
Chromatography on silica gel using 50% EtOAc/hexanes as eluent gave 0.8 g
(76%) of methyl 3-((R)-2-methylpropan-2-ylsulfinamido)-3-phenylheptancate as
a yellow oil. "HNMR (CDCls, 300 MHz): 6 7.15-7.07 (m, 5H), 3.35 (s, 1H), 3.19
(dd, J=16, 5.6Hz, 1H), 3.01 (dd, J=15.8, 5.5Hz, 1H), 2.07 (m, 2H), 1.71 (m, 2H),
1.35-1.26 (m,4Hj), 1.17 (s, 9H), 0.89 (m, 3H). MS(ESI): MH" = 339.9. HPLC tg =
7.50, 7.6 min (E/Z = 1.5:1)



10

15

20

O FONNHHNNAH~NOa 1 285 ;:( O 351 352 348 O 385
386 FFNNHNH o NH'Nx H286 F g O 351 352 349 0 O
\ / -/ 386 387 ~I F NH2 O NYNH NH N~S NH "Nx HO 287
\ 355 356 350 387 368 NH 1 _Nx H\ /NH 288 355 356

351 387 388 0 WO 20051058311 PCTI US2904/ 041700
WO 2005/058311 PCT/US2004/041700
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To a solution of methy! 3-((R)-2-methylpropan-2-ylsulfinamido)-3-
phenylheptanoate (0.4 g, 1.1 mmol) in 12 mL of MeOH was added 16 mL of 4N
HCl/dioxane. After stirring for 30 min, the volatiles were removed in vacuo. The
residue was re-dissolved in MeQOH (6 mL), stirred for 5 min, and evaporated
again to afford 0.30 g (97%) of AB2 (R°=Ph, R*= n-Bu) as a yellow solid.
'HNMR (CDCls, 300 MHz): §9.01 (br s, 2H), 7.37-7.12 (m, 5H), 3.64 (m, 1H),
3.54 (s, 3H), 3.31 (m, 1H), 2.09 (m, 2H), 1.8 (m, 2H), 1.1 (m,4H), 1.07 (s, 9H},
0.7 {m, 3H). MS(ESI): MH* = 235.9. HPLC tg = 4.72 min.

Method AB, Step 2:

Treatment of compound AB2 (R*=Ph, R*=n-butyl) with thiophosgene in
CHgCl, in the presence of agueous NaHCO; at 0 °C generates isothiocyanate
AB3 (R°=Ph, R*=n-butyl) which was converted into final product using method
similar to Method A Step 2 and Method A Step 3 to give product ABS (R*=Ph,
R*=n-butyl, R'=Me). . '"HNMR (CDCls;, 300 MHz): 8 10.4 (br s, 1H), 7.25-7.11 (m,
5H), 3.23 (dd, J = 16, 5.6 Hz, 1H), 3.03 (s, 3H), 2.8 (dd, J = 15.8, 5.5 Hz, 1H),
2.49 (s, 1H), 1.78 (m, 2H), 1.1-1.0 (m, 4H), 0.99 (m, 3H). MS(ESI): MH"* = 260.2.
HPLC tp = 5.09 min.

The following compounds were synthesized using similar methods:

Obs. Obs
# Structure MW # Structure MW

mie m/e

NH

HN” N7 T

O
189 238 240 195 443 444
e



- 228 Nf NH O NNH NH 289 357 358 352 0 393 394 @
Br ONY NHry-NH NH 290 0 357 358 353 393 394 L~ O
Nf NHi NyNHKNHOTf O NH 291 357 358 354 0 0 393
394 0!''o O HON-NH ~"N NHO NH Sr 292 0 357 358 355

QotdsmedH NH N, VH 293 358 359 356 1 i 39%:4RR20babh1700

- 209 -
INH Oy NH
I-lNJL N> IH
190 /_j?\-/k © 253 254 196 463 464
SWEH
O
j\{ H ONan/\/
HN” "N~ ?
191 3/ l 70 ose 260 197 d(;‘{‘;o 537 538
by o
HN™ N

192 333 334 198 537 538
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hfz‘
HNJ\NH
O
193 333 334 199
NH
HNJ'I\N/UG
ol
194 349 350 200
Method AC
R! NH
0 N
a9 gs +RINHOH + HNCN O MM
R* R?
AC1 AC2
ACI

PCT/US2004/041700

295 256

205 296

The synthesis was adapted from a procedure by Hull, R. et al, J. Chem.
Soc. 1963, 6028-6033. Thus, to a solution of AC2 (R‘:Benzyl) (0.72 g, 5.9
mmol) in AC1 (R*=Me, R°=Me) (1.4 mL) was added a 50% aqueous solution of
cyanamide (0.31 mL, 8.0 mmol). The reaction was heated with stirring at reflux
(~40 °C) for 0.5 h, then cooled to 25 °C and stirred for an additional 16 h. The
volatiles were removed in vacuo and the residue was partitioned between ether
and H2O. The organic layer was dried over Na,SQ,, filtered and the volatiles
were removed in vacuo. The residue was purified by column chromatography
using 5-10% CH3OH/CH:Cl; as eluent followed by reverse phase preparative
HPLC to give 0.15 g {8.0%) of AC3 (R'=benzyl, R*=Me and R®*=Me) as a white
salid. '"H NMR (CH30H, 300 MHz): §7.35-7.33 (m, 5H), 4.71 (s, 2H), 1.46 (s,
6H); "®C NMR (CDCl,, 75 MHz) & 157.8, 135.6, 129.1, 128.5, 127.9, 104.2, 59.6,

28.8. MS (ESI) m/e 206.1 (M+H)*.
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# Structure MW Obs. mfe
HN. n%
*(N_ J
201 205 206
Method AD
N \ _NH
NH; NCS 1. NBS, CCl,, hv !q_( P“{
— O _NH 0. _NH
Et;N, THF A* RS RS ORe
AD1 AD2 AD3 ADA

Method AD, Step 1:
AD2 (R’=Ph, R*='Butyl) was prepared from AD1 using method
similar to Method AB, step 2.

Method AD, Step 2:

The synthesis was adapted from a procedure by Hussein, A. Q. et al,
Chem. Ber. 1979, 112, 1948-1955. Thus, to a mixture of AD2 (R*=Ph, R*=ter-
Butyl) (0.56 g, 2.7 mmol) and boiling chips in CCly (25 mL) was added N-
bromosuccinimide (0.49 g, 2.7 mmol). The mixture was irradiated with a 200 watt
light source for 1 h. The reaction was cooled, the soiid filtered off and the
volatiles were removed in vacuo. Chromatography on silica gel by eluting with
5% EtOAc/hexane gave 0.57 g (73%) of 1-(1-bromo-1-isothiocyanato-2,2-
dimethylpropyl)benzene as a beige powder. 'H NMR (CDCls, 300 MHz): § 7.63-
7.61 (m, 2H), 7.37-7.26 (m, 3H), 1.17 (s, 9H); "*C NMR (CDCl,, 75 MHz): &
139.1, 128.0, 128.9, 128.6, 127.5, 91.2, 45.6, 26.6. MS (ESI) m/e 284.9 (M+H)".

To a solution of 1-(1-bromo-1-isothiocyanato-2,2-dimethylpropyl)benzene
{0.13 g, 0.47 mmol) and the hydrochloride salt of N-methylhydroxylamine (0.047
g, 0.57 mmol) in THF (3 mL} was added triethylamine (0.18 mL, 1.32 mmol). The
mixture was stirred at 25 °C for 16 h, filtered and the volatiles were removed in
vacuo. The residue was puritied by column chromatography using
CH;OH/CH,Cl, as eluent to give 0.050 g (42%) of AD3 (R*=Ph, R*=tert-Butyl) as



NH NH Sr _0 302 360 361 365 O 411 412 O N{p F WO

2005/ 058311 PCT/ US20041041700 -231'1 O N-NH O N HNH
NH 303 O 360 361 366 414 415 OM HN\r O r~r ONKN
NH 304 'o O 360 361 367 417 418 a FF F NNH O NNH O

NH NIH/ O 305 0 363 364 368 | 417 418 a O F F F
WO 2005/058311 PCT/US2004/041700

-212 -

a glassy solid. 'H NMR (CDCls, 300 MHz): § 7.35-7.26 {m, S5H), 3.38 (s, 3H), 1.0
(s, SH); MS (ESH) m/e 251.1 (M+H)".

Method AD, Step 2:

To a solution of AD3 (R*<Ph, R*=tert-Butyl) (0.065 g, 0.26 mmol) in
CH3OH (5 mi) at 0 °C was added a solution of aqueous ammonia (2 mL)
followed by a 70% aqueous solution of t-butylhydroperoxide (2 mL}. The reaction
was allowed to warm to 25 °C and stirred for 16 h, The volatiles were removed
and the residue was purified by reverse phase HPLC to give 2.0 mg (2.2%) of
AD4 (R3=Ph, R*=tert-Butyl) as a colorless oil. 'H NMR (CDCls, 300 MHz) 5 7.47-
7.43 (m, 2H), 7.39-7.35 (m, 3H), 3.23 (s, 3H), 1.0 (s, 9H); MS (ESI) m/e 234.2
(M+H)™.

_ The foliowing compounds were synthesized using similar methods:

Obs. Obs.
# Structure MW # Structure MW .
mie m/e
s On
NH
—N N—(
O O. _NH
202 213 214 204 300 310
JTH
N 'NH
O
203 233 234

Method AE
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NH oo NH NH  Dblutiding NH
Imidazole NH./MeOH DCM
o 7 o - 2)TFamcm 0 1 o b
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H2 AE2 AE3 AE4
JDIENTHF
NB NBoc
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NH 1DR'SOHMBFS }\A
o 2TFaDcM 0”7
R o-R's R
AES AES

Method AE, Step 1:

TBDMS-CI (5.3g, 35.19mmole) and imidazole (2.49, 35.19mmole) were
added to a suspension of H2 (R'=Me, R®=cyclohexylmethyl) (8.2g, 31.99mmole)
in 220 m! DCM. The reaction mixture was stirred at room temperature overnight.
The reaction mixture was filtered, and the filtrate was diluted with 1200mI EtOAc.
The organic phase was washed with saturated NaHCO3 3X and brine 3X, and
dried over anhydrous NazSO4 to give 12g of AE2 {R'=Me, R°=cyclohexylmethyl),
which was used for next step without further purification.

Method AE, Step 2:
AE2 (R'=Me, R®=cyclohexylmethyl; 12 grams crude) was converted to

iminohydantoin using conditions similar to Method A Step 3, which was
subsequently treated with 75% TFA in DCM at room temperature for 24 hrs. The
solvent was evaporated in vacuo to give 13.6g of a product that was reacted with
Boc anhydride to give 5.8g AE3 (R'=Me, R>=cyclohexylmethyl) after column

purification.

Method AE, Step 3:
AE4 (R'=Me, R*=cyclohexylmethyl }(8.2 g) was obtained from AE3 (5.8g)

according to the step 4 of the method H.

Method AE, Step 4:
To a solution of AE4 (R'=Me, R®=cyclohexylmethyl ) ( (3.95 g, 8.38 mmol)

in anhydrous THF (38 mL) was added diisopropylethylamine (7 mL, 40 mmol).



5

Met hod AG Step 1: R21-H (R21 =PhS-) (33pl, 0.318muol e)
was treated with NaH (10.2ng, 60%in mneral oil) in

0. 5nl anhydrous THF. A solution of AE4 (R =M,

R3=Cycl ohexyl net hyl) (20ng, 0.0424mvl) in 0.5nl
anhydrous THE was added. 10 The reaction m xture was

StWO 2@E0B11r oom t enper at ure over ni ght bef ore IHCTVEESR004/041700
partitioned between ether and saturated NaHCO3 wat er

sol ution. The aqueous phase was extracted with ether 2
ti mes. The conbi ned organi c -@Hase was washed with

brine 2 tines, and dried over anhydrous NaS04. The
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(R21=P | ohexyl net hy was treated with

&Mﬂﬁﬁ(%w& & ?@cmem@e&y&pﬂzém% @ method H to
give AR (R21=PhS-, R1=Me, 5 R3xycl ohexylnmethyl). The
foll ow ng corrpounds wer e synt hesi zed using simlar

et hqfathbd AR, Utk MV Cbs. # Structure MVCbs. W nle

1S AEL0Bh O RPN EGRBy o1 raRT ) GRS

-0 C
anhydrous methylene chioride (0.5 mL) was added a solution of AES5 (R'=Me,

Fl3=cyclohexylmethyl) (20 mg, 0.062 mmol) in methylene chloride (0.5 mL). The
reaction was agitated overnight at rt. Trifluoroacetic acid (1 mL) was added to
the reaction mixture and the solution was agitated for 1 h at t. The reaction was
concentrated and the crude material was purified via reverse phase preparative
HPLC/MS eluting with a 7 min gradient of 5 to 95% CH3CN in H20 with 0.1%
formic acid to afford AE5 (R'=Me, R=cyclohexylmethyl, R'® = cyclobutyl).

The following compounds were synthesized using similar method:

Obs. Obs.
# Structure MW # Structure MW

m/e mfe

NH HN /

JL N

~N" "NHa— HN, >0

0

205 O 267 268 226 b 335 336

HN
Y i
HN 0 HN (0]
0] ‘0
206 d 293 294 227 p 335 336



H~NNH3-0 0373 331 332 Met hod AH 10 ~O HC1 "OP11
Ph 1) R4ABr/KH "O OLNH2 N 18-Crown-6 NH2 HCI R3 ACM O
32) INHC 019R R3 R3 AH AH2 AH3 Method AH, Step 1:
Benzophenone imne (3.27g, 1 S.04mvol e) was added to a

15 AH1 (R3=cycl ohexyl nethyl) (
Wﬁﬁﬁﬁ#{gﬁg) in 65mM DCM The reaction m xturpg:qwéﬂmm‘m"“
stirred at roomtenperature overni ght under N2 before
the solid was filtered, and the solvent was
evaporated. The residue was %Pssol ved in 100 nl et her,

washed with water 2X and dried over anhydrous MyS04.
The crude vvaswg\o 20051658311 PCT/ Q520041041700 - 234-
h

purified o colum to give 5.08™g 7%y|eld)
of AH2 _‘Z@pl ohexyl met hyl ) . I\/bth ; Ng: 5 A
sol utig (R 3=Cycl ohexyl net hyl") (i g, ﬁ 86mml e)
i2f7 12 anh;%.r_o(is THESwadbadd@@t to a susp on of3d
18-cro 6 (0.76gy 2.86mmole) and 30% KH i ner al

oil (1.16g, 8.58mmole) in 4nml anhydrous THE under N2.

HN Cren HN
- N
HN 0 HN 0

. 0
208 /“( 295 206 229 Q 335 336

HN. , HN ~ /

HN 0 HN__~0

200 ~ 7 295 206 230 Q 335 336

o)
210 ﬁ 295 296 239 0)—% 335 336

0 0
211 O 306 306 232 335 336



The m xture was cooled in ice-bath and R4Br
(R4=3-pyridyl nmethyl, as a hydrobrom de salt) was then
added. The reaction m xture was stirred in ice-bath 0
for 30mn and at roomtenperature for 2 nore hrs before
the reaction was quenched with 2nil of HOAcl THF/ H20
(OWe30@E/0FEIN) . The m xture was diluted w th 4BGEUS2604/0421700
Et OAc/ H2O (1:1). The aqueous phase was extracted with
Et OAc 3 tines. The conbi ned organi c phase was washed
with brine 3 tines and dried-2t&er anhydrous MgSH4. The
crude was purified on flash colum to give 0.44g 5
(35.14% vyield) of product which was treated witht N HCl
(2.2ml, 2.22mme) in 3nl ether in ice-jbath followed
by stirred ag—f.t. overnight. The aquequs ph¥Se was

224 (§8%q yi el d) of AH3 (R4=3-p§ri G nit hyl ;
R21eycl dheXyl nethyk) . ' 307 Msbhocesdl R /NH RINoNH NH35%6 38

sol ution of conpound Al (R =Me, R3=n-Bu) (34
0.105nmol ) in 5 nethanol (1 m) was added 10%Pd/C

(5mg). The m xture was kept under an H2 balloon for 1
hr. After filtration of the catalyst, the filtrate was

concentr at ed t crude product. This
purified by RﬁNH C to get compound Al2
R3=n- Bu) 08% . Observed MV (VHR)
Qé@& 1 PCT/ S2004 1700
nﬁﬁgmoo MHz, g ]?9?? @ 338

3.17 (s,

HN
0
309 310 235 «-Q 349 350
. Hz_ o Q
; o
21s 7 309 310 236 \‘t‘o 349 350

>L/O O
216 303 310 237 d\/ 343 350

z
z\



3H),

met hod:

i ~NH OL1Q \

FGrpe

217

218

219

220

221

HN.  /
N
HN_ *0

o

2.17 (m 2H),
The foll owi ng conpounds were synthesized using simlar
Structure MW Cbs.
N O NH 375 283 284 380 463 464 N NH NH
NH O NH 377 2%%
20051058311 PCTI US2004/ 041700 HH -
NH O 4N NHH 378 NH 450 451 383 N 503 504 O1 o

HN
N
HN o)
2 0

6 381 487 488

308

321

321

321

322

1.27 (m 4H),

0.86 (t,

If Structure MW Cbs.

[ vv

-217 -

310

322

322

322

323

238

238

240

241

242

HN

HN  /

N

HN O
(0]
v NH
L

3H, J=7.2Hz).

Ve W

3R

g1 700
N

349

353

361

363

363

350

362

364



Q o O N& NNN ~O NH 379 462 463 384 516 517 Met hod
AJ R ~NHBoc R NH N H NH N 1) BuzZnBr, Pd(dppf)Cl2 RO
THF, 55C R3 Br 2) 4N HCI/ dioxane 5 AJ1 AJ2 To a

m xture of conpound AJ1 (R =Me, R3=n-Bu) (70ny,
0.165mmol ) and butyl zi ncbrom de (1.32nml, O0.6mvol) was

adWORIPASeHdPf ) CL2. The mi xture WO 2005/ 058311 PCT/US2004/041700

PCTJUS200J/ 041700 -237 was degassed, seal ed and heat ed
at 55 Cfor 1 day. The m xture was diluted wth CH2Cl 2
and NH2d1120. The organic | ayéd8was separated, dried,
concentrated, and purified by RP HPLC to get product
whi ch was fjyen treated wth 4N HCVdi oxane f#Rr 30min to

gi ve conpojfind AJ =Me, R3=n-Bu) (12, 5 25pN
Cbserved” v 02.1; 'H NMR (400 05 =
7.32 (m . 7.22 (m 1 H, 3.19 ( H) P2 %5 (m
oHp22 2. 28 ( 1), 1.6029 maaH) 2431, 36> 45 1.24863
(m 211), O. m 611).
HN 7
o J N
N HN_ %0
>=NH 0
O-:IO
223 %b 333 334 244 >p 389
F
FF
HN / HN /
N N
HN,_ _~0 HN__~0

224 \O 335 336 245 321

HN 7/
N
HN_ >0
o
225 Q 335 336

Method AF
NBoc NH
R A L
N\ 1) ArOH/tBuOK )WKN:{
THF -~ O
0 R3 Ha
OTf 2) 50%TFA/DCM O-g1s
AE4 AF4

To a solution of tBuOK (9.5mg, 0.0848mmole) in 0.5ml anhydrous THF

was added ArOH (Ar=m-Chlorophenyl)(13g1, 0.1273mmole) in 0.5ml anhydrous

364

390

NA



The foll ow ng conmpound was synthesized in a simlar
fashion: Obs. Qbs. # Structure MVW# Structure MV nmle
rr/c CN'N H386 RNH 518 519 385 NH 301 302 NH O |
O Method AK H NH RIN-~ GA~NH Con,. M NH Ra Conc.

t MOH R2t AK1 AK2 To a solution
2:"@‘?5"%--n- Butyl, R21=n-Bu) (9ng, O. 03mml ﬁ?&nnmumo

nmet hanol (1 m) was added 5% PUC (5ng), Rh/C (5ng) and
conc. HCO (0.05ml). 5 The {E'Aéture was kept under H2
(50 psi) for 2 days. After ~ filtration of the
catalyst, the filtrate was copcentrated to gtet conpound

THigillpkeding adkibion. o AEA (R vides Br=cyoioheiimetnyl) {0mg,
0. %Z-‘E{nirﬁé%z% ﬂgémﬁbaﬁmgz#n? r&ﬂ% ﬂh}@ﬂa&’%&éﬁ‘h‘?
room temperature for 2 days before it was diluted with 1ml MeCN treated with
100mg MP-TsOH resin and 100mg Amberlyst A26 resin. The resin was
removed by filtration and the filtrate was evaporated down to give a product that
was treated with 50% TFA for 1 hr. After evaporation of TFA in vacuo, the
residue was dissolved in 2ml MeCN, and treated with 100mg MP-TsQOH resin.
The rasin was washed thoroughly with THF, MeCN and MeOH, and then treated
with 2M NHg in MeoH to give AF2 (R'=Me, R®=cyclohexylmethyl and R'°=3-
chlorophenyt).

The following compounds were synthesized using similar method:

Obs. Obs.
# Structure MW # Structure Mw
mle m/e
,BI\H NH
=N NH -~ N NH

) —
246 O\ 316 317 308 8_\' 365 366

™N
5 NH o e
') O O
247 316 317 310 365 366

)TH (/_5 NH
- 4 ‘“*N NH
N™ "NHN _N
O\ #
248 o) 316 317 3N 366 367



(m 6H),

bs.

0 387 O277 278 391 (5 391 392 NH KWH

1.26 (m 16H),
conpounds were synthesized using simlar

0.88 (m 6H).

The fol |l ow ng

# Structure MN# Structure MV W Me NH ~ ~-

met hod: bs.

~N N

~N NH 291 292

392 391 392 388 5 0 060 NH O NH 389 305 306 393 468
4690 2004310 NH NH 390 307 308 WO 20051058311 PETTA0BA041700

00 410 4 1 700

248

250

251

252

253

-239

NH

N

OH

329

328

329

330

331

- 220 -
330 312
330 I3
330 314
331 315
332 36

NH

A

N NH

O 0O
Ny 7

,F\H

~N""NH —
¥
C [s] N
Jﬂi
NN \
0 0
NH \ ,N
N "NHO
O

366

366

366

367

367

367

367

367



Method AL O Pt02, NH2 NH2 R H2 Conc. HCO Ra Boc 0 R
BrvoOH N CH2Cl2 NN HBoc AL1 AL2 AU 5 Method AL,
Step 1. To a solution of conpound Al (R3=n-Bu) (418ny,
1.39mol ) in nethanol (8m ) was added Pt02 (40ng) and
(0.4m). The m xture was hydrogenat
?@8@&5’ %r 1 day. After filtration of the c}tci‘ﬂ?gqo,‘”mmﬂ
the filtrate was concentrated. The crude residue was
basified to pH1 1-12 by 1 NMNgOH, This 10 m xture was
extracted wth ethyl acetate.” The organic |ayer was
separated, dried and concentrated to get conpound AL2
(R3=n-Bu) (316ny, 100% . Method AL, Step 2
sol uti omyvof conpound AL2 ( R3=n- Bu) (300

di chl ey hane (6m ) was added (BOCK3P
1.45 cgg{ture 15 was stirredya
i 0w th wager amsl dy@hl or o
organic la was separated, dried and coO ntrated to
get conmpound AL3 (R3=n-Bu) (464ng, 100% t hod AM

NNH R, NHcLINH NH 0 ga NH 4N HCH 0 NHPp15COC Ra
di oxane CH2CI 2 N

: or 1.5hr.
hane. The 355 367

\
NH N NH
<~ o T
% o—@—F o)
255 333 334 318 Q’ 367 368
F
a
I \
~N" “NH F o= ™
= N
256 (0)/’ © 333 334 319 ﬂo 367 368
Q
N NH N NH
o T o< T
NH NH
a
257 Q’ © 333 334 320 Q ° 367 368
F F

o<"F s
E NH - o
258 @,o 333 334 321 2 369 370



Boc H H1540 20 AML AM2 AMB Method AM Step 1:
Compound AML (R =Me, R3=n-Butyl) was treated with 4N
HO in dioxane for 2 hr. The m xture was concentrat ed
to get conpound AM2 as an HO salt 25 (R =M,

R3=n-Butyl). Qobserved MW (MH) 470.1; 'H NMR (CD3OD): 6

= WOZBSg332005/ 058311 PCT1[J520041041700 - 240PCTFIS2094/041700

6.96 (m 3H), 4.80 (m 2H), 456(m 1 H, 40 (m 1
H, 3.64 (m 4H), 3.37 (m 2 .12 (m 1 H, 3.00

1H, 290 (m 1H)), 2.7-252% 1 H, 2.38 (m 1H),
62 (m 8H), 1.35 (m 6H), 1.12 (m 1H), 0.91 (m

3

. 12-

o 1<,

1.

5

=Me, R3=n-Butyl) (32ngy, 0.068mmwl) in NH
chl or ofet hane (1 nl) was added acetyl € N\gde (5ul,
O.O72“’I)NHThe m xture was stirred for ~lt was
t hen did’ut:e fCH2Cl 2 and water. T rg | ayer
wass se ted,dried, Gomcessdr atel a urifi by RP1
HPLC t get conpound AMB (Rl1=Me, R39n-Butyl and
R15=Me) Qobserved MW (M+H) 512.3; ' (400 MHz,
cbAd3): 6 =7.27 (m 2H), 6.98 (m 1 H), 6.92 (m 2H),
4.65 (s, 2H), 4.50 (m 2H), 3.98 (m 1 H, 3.70 (m 1
H, 3.41 (m 2H) 2.98 (m 2H), 2.62 (m 1H), 2.50 (m
1H), 2.47 2.02 (m 5H), 1.75 (m ¢H), 1.26

(m
(m 7H), 841\#1,1’#1 3H). 5Thefo||ovv|ngct8 vvere
synt hesi z g simlar nethod: if Str

if Structur s. nme W

260 @0 340 341 323
N

N

\
NH Nz
NH

261 340 34t 324 371

HQ
NH N
O ‘f \
N “’“JT\H Od\
262 (O,O 340 341 325 0’{"‘0 372

el

,D'\H NH

N "NH NH

o
263 g\O“Q 343 344 326 Q 372
o

TNH

Met hod AM Step 2: To a sol ution of \corrpound AMR

372

arz

372

373

373



~ti

omm NH NH NJ NH 4N NI

NH NJ~ NH N 394 rN 252 253 397 NH 469 470 N NH
rON H WO 2005/058311 PCT/ 1352004/ 041700 -241 H

...,yl
H 395 0 N 252 253 398 n NH

498 4999 HO NO N NHoOo N NHH

WO 2005/058311

PCT/US2004/041700

-223 -
\N NH }\I\fNH
o T © NH
NH
o o
264 q 343 344 327 372
NH
O¢L\
\
N._.NH ‘
NH N NH
NH
o)
265 gj/ 343 344 328 /E NOO 372
| N NH
o NjéNH o} jﬁ
T NH
J o)
266 ﬁ:(j 343 344 329 373
/7
P \
SNTNH o NENH
O o}
267 344 345 330 \AO/@ () am
NN
j'\“ o< ¥
N~ "NH 0 O p NH
0
268 0% N 344 345 3 375
0/

373

373

374

374

376



395 NANH 456 457 399 NI NH 511 512 rN N H Method AN R

NH N-\NH N NH Et 3N, N aBH(OAc)3 hN R16ZRla + R3 DCE 14

HR5 Rs 5 AN2 AN3 To a solution of conmpound AN2

(R =4-N-(a- phenoxyacetyl) pi peri di nyl net hyl ,

R3=n-Butyl) (28ng, 0.06mmol) in dichloroethane (2n)

w0 aW5e83Jut yr al dehyde (5. 3ul, 0.06mmol), PCT/US2004/041700

triethylamne WO 200 5105 83 1 1 PCTI US2004/ 041700 -

242 (8.4ul, 0.06mol) and NaBH( OAc) 3 (18nm,

0. 084nmpl}. The mi xture was sti-peed overnight. tt was

then diluted with dichloronethane and water. The

organic layer was separated, dried, concentrated and

purified by RP HPLC to get AN2 (R =4-

N- (a- phenoxyacet yl ) pi peri di nyl net hyl, R3=n-

R16=H) 5 (5.4ng, 17% . Qobserve

526.1; exgct 25.37. "H NVR (CD30D) . ASé&

7 4NT6 (35 2l0s 4335 (\0 H, &4
H) .77 (m 1 H, 3.61 (m 3H), "3.50 (m 1 H),

3.11 (m 4H), 2.85 (m 1 H), 2.68 (m 1 I%\ 2.38 (m 1

H, 2.05 (m 2H), 1.95 (m 2H), 1.73 (m 5H), 1.39 (m

8H), 1.10 (m 1 H, 0.99 (m 3H), 0.92 (m 3H).

H

o [
NH | NH
270 @/ 345 346 333 O’ 375

\
N._-NH \
o \f N._oNH
NH hd
NH
0
271 345 346 334 Jé(() 377
a
/O
} NH \
0 N._.NH

272 @L’ 0 345 346 335 br‘?(o 377
a

NH
o< Y o F
NH S(NH
F
O
273 0 347 348 336 @’ 377
(]

376

376

378

378

378



0 The foll ow ng conpound was synt hesi zed using simlar
# Structure MN Structure MV we nre
,.NH NH 400 N 308 309 402 UXNH 525 526 NH NH

met hod: (bs.
NHN O

os.

401 O ~N 308 309 Method AO 5 WD 20051058311

G

chl oride (2.06g,

(1. 7649,
-78 C. To this m xture,
AO1( R3=n-butyl) (10m,
reaction wag warned up to -60 C, and
9‘H\A/as
m nut es and then qui

(2.9n
at -60 C
o7a F

275

276

277

278

41. 6nmol )

C

H
‘“N NH
NH
N H &

F\H

™N" "NH

Jﬂi

N H a

O

/ 041700

- 243 RA A Qud, Li G R3pR4ys2004/041700
O THE O AO AO02 A0O3 A m xture of copper
20.8mmol ) and |ithiumchloride
in 100n1 E THE was cool ed down to
E OM sol ution of

20mm|) was added gradual ly. The

i njected. The

347 348 337

349 350 338
34 30 339
349 350 340
349 350 3N

of

il

o a

o
ﬂ&
£

2 (R4=m Br - Ph)
Hre was stirred

383

383

383

383

383

384

384

384

384



i A s - o ———— vt e Ao 1 b & e e ot i e

warmed up to RT by renoving the dry-ice bath. The
reacti on was quenched with water and sat. NaHCGCS.
After addition of diethyl ether, a lot of precipitate
formed O and was filtered. Fromthe biphasic filtrate,
the organic | ayer was separated, dried, concentrated
anﬁ’oﬁﬁ%"’?ﬂéb by silica gel chronatogr aphy ( 1098 ET/GRIP4/041700
hexane) to get ketone A0O3 (R4=m BrPh, R3--n-Bu) (3.93g,
82% . Cbserved MW (MtH) 241.1; exact mass 240.01. 'H
NMR (400 MHz, CDCI3): 6 = 8.0226m IH), 7.88 (m 1 H,
7.64 (m 1 H, 7.3 (m 1 H, 2.94 (t, 3H J=7.2Hz),
1.71 (m 2H), 5 1.40 (m 2H), 0.95 (t, 3H J76Hz)
The foll ng ket ones were nmade accordi ng t fihod 9:

Structur served MV Exact mass ( MtH) 241 01

0 0 MefHOANAP Ry®H Ra N ' Or' Cu Hi FLi Cl

MyCl 0 %Lmr-gg 3. AN 5 Method AP, S

209§/ 05 S2004/ Q41786 - Had- %sol uth-gn ofags 384
d

AP1 (R Br onophenyl) (5g, 25mmol) i chl or onet hane
(10m ) were added N, C)dlnethylhydroxy

hydrochl oride (2.56g, 26.25mvl) and F

4- et hyl nor phol i ne (2.95nl, 26.25mvol). EDCI (5. 04g,

26. 25mol ) was then added portionw se. The reaction

m xture was stirred at RT \

N, NH
"“‘NJLEH F ° ?;
0 : O 0
280 351 352 343 383 384
F
Y NH }\I\fNH
O N\F ° NH
NH
281 é(o 351 352 344 ‘:’IO 383 384
c
F Q
NN
ox 7.
NH
282 351 352 345 GD/C?(O 383 384
a

\
N._-NH N
o< F o< ¥
NH NH
F
283 @'0 C) 351 352 346 (go 383 384



5 overni ght and was then quenched with IN HCl (60m).

The m xture was extracted with dichloronethane. The

organi c |layer was washed with 1 N HCI and brine, dried

over Na2SO4, and concentrated to give the Winreb am de

Wzno&&ﬁé‘nm BromoPhenyl ) (5.96g, 98%. OOSHV%@TWO@MJ‘QM
_1; exact mass 243.99. 1H NWR (CDC13): =

(m 1H), 7.58 (m 2H), 7.24 (m 1H), 3.51 (s, 0 3H),

3.32 (s, 3H). This material_ . used in the next step

wi t hout purification. Method AP, Step 2: To a

suspensi on of magnesiumturnings (1.19g, 48.8mmol) in

30m of THE was added dropwi se a sol ution, of R3Br

(R3=cycl ohexyl ashyl ) (5.73mL, 36. 6ol )Oi N\f’@mﬂ of

THF. AfteP=@d{ition of half of the sglutidpnaf bronide,

5 several s of iodine were adiled tlo\ iate the

284acth Ohe t ur e 35beca?e &470u3)y @»‘ cﬁea vol 9&sd. 386

The r,_-@/of the“sol uti on of brom de was “gdded

dropwi se. The m xture was stirred at RT for 30 m nutes

and then was cooled to 0 C, and the AP2

(R4=m Br onoPhenyt) (5.96g, 24.4mmot) was added. The

m xture was, stirred at RT for 3 hr and then quenched

with 1 N il no !0 residual (O) was | eft. The

phases wa §Pﬁarat ed, and the vvateﬁer

extracted et her. The conbi ned ers were
washed-wi & h , dried, and concenfir at ed. e crude
®Es duriffied si | i c&thr¥dfmat #r aphy % 385 386

Et CAc/texane) to get ketone AP3 ( RA=mBronoPhenyl ,
R3=Cyd ohexyl ethyl) (8.06g, 100% . Cbserved MW ( MtH)
295. 2; exact mass 294.06. 1H NWR (400 !5 MHz, CDCI3): 6
=818 (m 1 H, 7285 (m 1 H, 7.64 (m 1 H, 7.33 (m
1 H, 2.94 Qt, 3H, J=7.2Hz), 1.70 (m 9H), 1.63 (m
4H). Met hod NH

MO 10 | Ra
0 "‘NJL H
NH
F o ° O_Q
286 \Q’ 351 352 349 ./ 386 387

F
Nt L
o< ¥ N NS
NH by
~N""NHO
287 355 356 350 387 388
N

JT{ —

"--.N H ‘N\FNH
NH

d ?(O

288 1
35 36 3T Oy 387 388



RACN + R3V ~~Y O A01 A@B A04 WO 2005! 058311
245 To a -78 C solution of AO

PCTI US2004/ 041700

(R4= cycl opropyl) (2.55 g,

38. 0 nmol)

in

(100 m) was added AO2 (R3=n-BuLi) (38 nl,
the cooling bath was

hexanes,

r e ESOB/IYer 30" at AT,

57 mmol).

After 45 m n,

di et hyl

et her
1.5 Min

dropwi se addition of water and then diluted further

wi th Et OAc
the aqueous layer was extract€®8-with Et CAc (2X).

and wat er.

The phases were separated and

The

organi c portions were conbi ned, washed with brine,

dried

0% 100% CH2

ket one A04 (

549
2& 0. 89 (t

Met hod AR S' |

B,

(m2

over
was subjected to col um

My S04,

and concentrated. This c
chr omat ogr aphy

gfl
&¥%anes) to provide the d

E? | opr opyt,

J

7.6 Hz,

R3=n-Butyl) (

N®) (o) 3382 @,

I")

t@ﬁt . o2
m
83 (m 2 H).

R2 R1_NANH RONH2 R - NN R3 tB OOu Ht

ude resi due
igdHgel ,
ﬁlo

20. 4

0. §&

2
2

344 R4 N-RS RRAN R5 15 82 AR2 Method AR Conpound

132 (Rl=m d - Phenet hyl ,

\

N.-NH

NH

- o

291

TN "NHO

292

Jﬂi

J]I\H

~N

293

Fop

357 358

357

o8

357 358

359

R3=Me, R4=i-butyl

353

355

356

and
h NH
\f
NH
’L::)ro 393
Br
! MNH
o]
NH
0
Mo APAEL
el
h NH
o= F
Br NH
O 393
; NH
o
NH
E;:]’ 399
F

the reaction 5 was qu e dHEIRP41700

394

394

394



R5=benzyl) was converted into AR2 (R =m d - Phenet hyl ,

R3=Me, R4=i-butyl and 20 R5=benzyl) using nethod A

step 3. The followi ng conmpounds were synthesized using

simlar nethods: Qbs. Obs. 8 Structure MNVS Structure
403 (hNH / 396 397 407 H i NH 340 =~ Y~

%ﬁ?’i{h%s’f’ RHON WO 2005/ 055311 PETL! To00047 0 XL7gE alaron

246 'y S-P NyNH 404 NH 354 NA 408 382 NA NH a 405

NXNH 477 NA 409 1NyNH 446 I\IéngH aa ' 406 NxNH 460 NA
NH a Met hod AS B B

X k

NH
~NTNH F o< F
X NH
o 0 F
294 358 359 357 0 399 400
N-

¢
- I )
295 HN Q 358 359 358 N 400 4N

\ NH 0
N NH
<7, o S
0 0 OO
296 OYQ' 358 359 359 g\ 400 401

\
N, NH NH
O}T{) gjt-o
NH Cr NH
o
297 \O: 359 360 360 400 401

N._.NH
LYNH NH
A 0
298 Olo 359 360 36t 401 402
-0



WD 20051058311 PCT/1JS20041041700 -247- 0 LR4 ASS
SOCI2 NaH, THF Rt o INHC. 1 i R4 R3 Ntoluene RNH
CNONW CHa RNTHE O e - LJ I AS1 AS2 AS3 AS4 H2N NH2
NEy. N Rl ads. EtCHe ASS 11 R4 ,O0 R3 HNxXxN. R NH
AS5 Method AS, Step 1: To a mi xture of AS1 ( R3=Ph)

( 3WORPOSE3KL ¢ o] uene (10 M) was added thi onyl PERUSIPHE1700
(1.61 m) and the resulting m xture as heated under

reflux for 6 h (until 5 HCl evolution ceased). The
reaction m xture was kept overn23hi at rt before it

was concentrated in vacuo. Toluene (10 m) was added

and the m xture was concentrated in vacua again. The
reaction m xtur}“e was dissolved in CH2Cl 2, sol ] d psodium

bi car bonat e deff, filtered and then the

sol uti on was NH NH

O (]

299 @ 359 360 362 ?’ 401
q s

F

402

N._-NH
NH NH
o) O
300 \Q 359 360 363 401 402
F
O, F1F
F

9]
358 360 364 GK’ 405 406
ro
‘l'\l NH \ NH
o= F o N\f
NH NH
Br
o o}
302 360 361 365 411 412



concentrated in vacua to give AS2 (R3=Ph). 10 Method

AS, Step 2: To AS2 (R3=Ph) (0.645 g) and AS5

(R4=4-chl orophenyl) (0.464 g), and

1, 3-di met hyl i m dazol i umiodi de (0.225 g) in anhydrous
WeobaPssth) Was added  60% sodi um hydri de i nP@*rJusﬁnﬁuﬂﬁ?(m
g). The resulting mxture was stirred at rt for

h. The reaction m xture was concentrated and

partitioned between H20 and ot 20, The dried Et20
solution was concentrated in vacua to give a yellow

resi due which was placed on preparative silica gel

pl ates and eI uted with CH2CI2 to give ASB (

R4=p- CI Ph) (Myashita, A, Matsuda,; Hg Eéskl no,

T.. Chemo=¢PYArm Bull., 1092, 40 (4Q)° 2631). 20
Met hod AS, By 3: Hydrochloric acid (1 N, m) was
added Lo AS3 Ph, R4=p-ClIPh) in (10 and the
303sul g sol bn wassest it edIest r or 20 h. The414 415
react N xture was concentrated L vacua and then
partltlo@ed bet ween CH2CI 2 and H20 Tﬁe dried CH2Cl 2
was concentrated in vacua to give a r@sidue which was

WD 2005/ 055311 PCT/ US2004/ 041700 -248 pl aced on
preparative silica gel plates and eluted with

CH2Cl 2: hexane 1:1 to afford AS4 (R3=Ph, R4=p-Cl Ph).

Met hod AS, Step 4: 5 AS4 (R3=Ph, R4=p-CP
and met hyl gugnimhi ne, HCl (AS6, R = M)O
m xed in okyte EtOH (5 m) with traet
m) and t ted under ref lux fex_z

soasult i @ was agpncint r gézed
partltM d between CH2Cl 2 and H2O. The dried CH2Cl 2
was F

o
305 C'RO 363 364 368 417 418
a &

O
306 D,O 363 364 369 U\O,O’ 421 422
a



1 P b e e

concentrated in vacuo to give a residue which was
pl aced on preparative silica 10 gel plates and el uted
with CH2CI 2: MeOH 9:1 to afford AS5 (R3=Ph, R4=p-Cl Ph

and RL =Me). The foll ow ng conpounds were synt hesi zed
using simlar nethods: Obs. Obs. # Structure MV #

St ME0YIE3MV We mle NH g ~NPN 419 0 29 9 300PCNMSIB#/041700
~NxN O / \ 265 266 420 0 O 309 310 411 NI, NH ~Nx

HN N 412 p 265 266 421 0 325 326 -0 WD 29051058311
PCT/1JS20 0 4104 1 7 00 -249288-NHr ~N k N 413 0 271
272 422 0\ 343 344

\ b
N_NH
o= F NH
o NH o)
307 @,0 363 364 370 @f 434 435

\ {
N__NH
o \f N?NH
NH e F NH
0 F ©
308 363 364 371 451 452
F—{~F
Q F

Method AG

NBoc NBaoc NH
HLNJ{ R.!\N’Q HLN/[(

NH R2.H/NaH NH 50%TFA/DCM NH
o THF 0)3:\‘ o)ﬁg

R on "R
AE4 AG1 AG2
Method AG, Step 1:
R®'-H (R*' =PhS-) (33ul, 0.318mmole) was treated with NaH (10.2mg,
60% in mineral oif} in 0.5ml anhydrous THF. A solution of AE4 (R'=Me,
R®=Cyclohexylmethyl) (20mg, 0.0424mmol) in 0.5ml anhydrous THF was added.

The reaction mixture was stirred at recom temperature overnight before it was

partitioned between ether and saturated NaHCO; water solution. The agueous
phase was extracted with ether 2 times. The combined organic phase was
washed with brine 2 times, and dried over anhydrous NaSQ,. The crude was
purified on flash column with EtOAc / hexane to give 9 mg of AG1 (R¥'=PhS-,
R'=Me, R*=cyclohexyimethyl) (49.2 % yield).



NH NH “Nx ~NxN ~I Br 414 0 271 272 423 0 343 344 NHH
NAN ~N N Br 415 O 279 280 424 O/ 421 422 Br NHN O \

".Jo | r ~o~ IT. 416 0 295 296 425 0 482 483 ~IH 417

0 295 296 426 512 513 NH NN a 418 0 0 299 300 427 560

561 WO 2005/ 058311 PCTI US2004/ 041700 -250 Method AT

%‘aob\hﬁ@ﬁl 0 OH 1) RI5.NH Boc. OR's HN\-Na M@%Maﬂm%o
T~ HN''"N' 1n EDC resin’ R3~\ R344

TF/—\AKMRS, Nn RA ORA ORA 0O 5 AT1 AT2 AT3
-233 -

Method AG, Step 2:
AG1 (R¥'=PhS-, R'=Me, R’=cyclohexylmethy!) was treated with 50% TFA
according to the Step 6 of the method H to give AG2 (R*'=PhS-, R'=Me,
5  R°=cyclohexylmathyl).
The following compounds were synthesized using similar method:

Obs. Obs.
# Structure MW # Structure MW
m/e m/e
EH j:\H
N “NH N” “NH SO
o
azz 2 O_Q 315 316 374 337 338

I
N NH S@
o

373 331 332

Method AH
10
Ph . 4
HCl - Ph\( 1) R*Br/KH ~Q
)\(NH: - )\(‘N 18-Crown-6 )_E(Nﬂz HCI
O R4
o] s 2) INHCI R
AH1 AH2 AH3

Method AH, Step 1:
Benzophenone imine (3.27g, 18.04mmole} was added to a suspension of
16 AH1 (R°=cyclohexylmethyl) (4g, 18.04mmole) in 65mt DCM. The reaction
mixture was stirred at room temperature overnight under N; before the solid was
filtered, and the solvent was evaporated. The residue was dissolved in 100 mi
ether, washed with water 2X and dried over anhydrous MgSQ,. The crude was



5

Met hod AT, Stepi: AT1l, prepared using a nethod simlar

to Method H, Stepl,2 and 3, (n=4, R3=R4=n-Bu) (0.146

g) in MOH (3 mM) and 1 N NaCH (0.727 m) were stirred

10 overnight at rt. The m xture was concentrated and

then partitioned in water (pH -3, adjusted using conc.
HOY P 25@588110Ac. The dried Et OAc | ayer was concervvszbediaizoo
in vacuo to afford AT2 (n=4, R3=R4=n-Bu). Method AT,
Step 2: 15 Conpound AT2 (n=4, R3=R4=n-Bu) (0.012 g) in
MeCN (1 m) was treated w tipdDC resin (0.12 g, 1.44
mol /g), HOBT (0.004 g) in THE (1 m), and n-

purifietiam freh(dshunr it gitd 608 PIBB )% (AbIdE AH2 . The
(ﬁgactl on was carried out overnight at rt. before

3] a1 esin (0.150 g), PS-pol yamine resin
(0.120g) and THE (2 m) were added and the m xture
shaken for 4 h. The 20 reaction m xture was filtered
and Methpdld8tep:th THE (2 nl). The conbined organic

e e o e S
anhyduasdlitit wan adftied ¢d aenspersiai ofel 8AGIBWN(G (1769, 2.86mmole)
G P P o5, S5BBY b ghA b e
Tsmixtire WasiedaledinNb¥-Bath anRIBrgRMAG-pyayhetiyDas a
R 0S A T YS2 0. Th Lo i s el i et
for 30min and at room temperature for 2 more hrs before the reaction was
quenched with 2ml of HOAc/THF/HO (0.26:0.75:1}. The mixture was diluted
with 40ml EtOAc/H,0 (1:1). The agqueous phase was extracted with EtOAc 3
times. The combined organic phase was washed with brine 3 times and dried
over anhydrous MgSO4. The crude was purified on flash column to give 0.449
(35.14% yield) of product which was treated with1N HCI (2.2ml, 2.22mmole} in
3mi ether in ice-bath followed by stirred at r.t. overnight. The aqueous phase
was evaporated and purified on C-18 reverse phase column to give 0.22g (66%
yield) of AH3 (R*=3-pyridylmethyl; R®=cyclohexylmethyl).

Method Al
Rl H 1 NH
N—‘fN PN
NH 5% Pd/C, Hy g
R3 3
Br MeOH R
Al Al2

To a solution of compound Al (R'=Me, R%=n-Bu) (34mg, 0.105mmol) in
methanol (1ml) was added 10% Pd/C (5mg). The mixture was kept under an H;
halloon for 1 hr. After filtration of the catalyst, the filtrate was concentrated to get
crude product. This residue was purified by RP HPLC to get compound Al2
(R'=Me, R*=n-Bu) (25mg, 100%). Observed MW (M+H) 246.1; exact mass



NH - NH 429 325 326 437 406 07 a ~-,~ gyp, 07 430 338
339 438 414 15 431 339 340 439 0 e 414 15 432 366 367
440 420 21 WD 2005/ 058311 PCTI US2004/ 041700 - 252 433
N-~ ~ b ~“a O 368 369 441 428 29 434 380 381 442 444

H35s362 383 443 458 59 Method AU R1S Oy Db Rinsioo
é’g%r%ﬁ% |j EtOH H 202100H ~ i, + Rs \ -~ e
N.R- A RL6 RN N, R

- 235 -

245.15. 'H NMR (400 MHz, CDs0D): & = 7.59 (m, 2H), 7.36 (m, 3H), 3.17 (s,
3H), 2.17 (m, 2H), 1.27 (m, 4H), 0.86 (t, 3H, J=7.2Hz).

The following compounds were synthesized using similar method:

Obs. Obs.
# Structure MW # Structure MW
m/e m/e

375 O O 283 284 380 j{“ 463 464

NH

O
M
376 285 286 381 §O 487 488

o) NH

O
a77 299 300 382 @O 489 490



NH AUL AU2 AU3 5 A published procedure was adapted
(varga, |.; Nagy, T.; Kovesdi, |.; Genet-Buchholz, J.;
Dormab, G ; Urge, L.; Darvas, F. Tetrahedron, 2003,
(59) 655-662). AUl (R15=H, R16=H) (0.300 g), prepared
according to procedure 10 described by Furniss, B. S ;
HaWﬁ&P‘Engﬁ,mA. J.; Smith, P. W G; Tatchell, APCTUS20Q4941700
2005/ 058311 PCT/ 1JS2004/ 041700 - 253 (Vogel's

Text book of Practical Organic emstry. 5" ed.
Longman: new York, 1989; ppl 21035), AU2 (HC salt,
Rl=Me) (0.237 g), 50% KOH (0.305 m), 30% H202 (0.115
m) and E r6 mM) were heated in a seal ed tube for
2 h. on m xture was concent at}:hg»ar(d extracted
with CH2@2. The dried organic 5 solution was
concentrated in vacuo to give a residue which was

pl aced preparative silica gel ates eluting with
CH2Cl 2 9:1 to afford AU3 (RL R16=H, R = Me).
The f ol i conmpounds were synth B using simlar
nm8tthod: . # 6Pr uédiur 883WV # \S, ture MV \BB3 \\e504
NH NH HNA H 444 0\ | i 265 26§ 448 OPS 285 286

H

NH Q
379 462 453 384 Nf 516 517

Method AJ

R!  NHBoc RL_ /M

N— N
NH

o~ N 1) BuZnBr, Pd(dppfiCl, 0 3
R THF, §5°C R
Br 2) 4N HCV/ dioxane
Ad1 Aj2

To a mixture of compound AJ1 (R'=Me, R®=n-Bu) (70mg, 0.165mmol)
and butylzinchromide (1.32ml, 0.6mmol) was added Pd(dppf)Clz. The mixture



5

~N NH N O- 449 O 309 310 NHH'N NH ~N H 446 0 280 281
450 Oi | 1 0 309 310 H-N NH 447 0, | 285 286 10 WO
20051058311 PCTI US2004/ 041700 -264 Method AV Boc. N

Boc%N HN J, A yNxN OH HH, ~fN 5-, R22 XN~N OH RO~\ NH R3

NWd boabdda¥U R22 R4 0 RA O OCM RR 0 AVl AV2 ? 2\
Method AV, Step 1. In a mcrowave tube, AVl }gg@é 0700

R4=Bu-i) (0.0012 g) and AV2 (R22=0Ph) (0.0059 m) in
i sopropanol (2 ml) was pl aceg7in a m crowave at 10
125C for 5 mn. The reaction m xture was concentr at ed

wadldFREed | oalild EndWeated BBEHEC 6¥FHaP TheffitiBWas diluted
with CH;Cl> and NHy/H,Q. The organic layer was separated, dried,
concentrated, and purified by RP HPLC o get product which was then treated
with 4N HCI/dioxane for 30min fo give compound AJ2(R'=Me, R*=n-Bu) (12mg,
25%). Observed MW (M+H) 302.1; 'H NMR (400 MHz, CD30D): 5 = 7.32 {m,
3H), 7.22 (m, 1H), 3.19 (s, 3H), 2.65 (m, 2H), 2.20 (m, 2H}), 1.60 (m, 2H}), 1.38
(m, 4H), 1.24 {m, 2H), 0.92 {m, 6H).

The following compound was synthesized in a similar fashion:

Obs. Obs.
# Structure MW # Structure MW
mle mle
N
L
386 N H 518 519 385 N NH 3 302
K
[#)
Method AK
Rl NH 1 NH
R\N _{
NH Pt/C, RhiC o NH
R3 Conc. HCI H3
R2! MeOH R2*
AX1 AK2

To a solution of AK1 (R'=Me, R*=n-Butyl, R?'=n-Bu) (9mg, 0.03mmol) in
methano! (1ml} was added 5% PYC (5mg), Rh/C (5mg) and conc. HCI (0.05ml).
The mixture was kept under H; (50 psi) for 2 days. After the filtration of the
catalyst, the filtrate was concentrated to get compound AK2 (R'=Me, R*=n-buty!,



Met hod AV, Step 2: AV3 (143=Me, R4=i-Bu, R72=0Ph) in
CH2A2 (1 M) and TFA (1 m) was 5 shaken for 2h and
the concentrated in vacuo and purified on Prep LCM5 to
afford Av4 (R3=Me, R4=i-Bu, R22=0Ph). The foll ow ng
co%ounds were synthesized in a simar fashion, #

st MAIYES N os. " Structure M Cbs.  WWe W r ol e PETHS2004041700
OH off n r 451 378 379 453 416 417 452 396 397 WO
20051058311 PCT/ US2004/ 041700,,5255 Method AWRZ R2 N
R2IB(OH)2 N HN- N R Pd(dppf ) &3 HNA, IN, R Ra tol uene

5t Oysthuen S5 Py el HaIRATCD L £7 5 108 SR, 1.20
The 6H),01. 2@ WG OBBUNG SH)Er € generated using sim | ar
ot N0 loblty Lomb iRl RS Y S Ao S SRb RS |

asim

Obs. Obs.
# Structure MW # Structure Mw
mfe m/e
by ~
™N N O'QLN’EV
: 0
387 O 277 278 391 CS 391 392
4 ~ O
N~ NH OQ:\N’E‘_‘N’

201 292 382 (5 391 392
7 308

\ NH

-
o7 NH

NH
389 305 308 393 468 469
N 'NH
v NH

/\/\E#Hx

390 30
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20

25

If Structure MN# Structure MW W W H HN N FN N
454 0-1 0 341 342 458 347 348/ 1 S NHH HNINN HN O
455 341 342 459 359 360 \ AF IINHHNXXN HNY NO Q
-0 HN 456 342 343 460 / 323 324 WD 20051058311

W£0b§%@94/ 041700 -256- NH HNy O HNA HN OPCT!USZI](MJ’II-’I]TUU

- 239 -
Method AL
TNH P10, NH, NH,
s 2 Conc. HCI a2 (Boc),0 R3
Br R MeOH CH,Cl,
N N
N H Boc
AL1 AL2 AL3

Method AL, Step 1:

To a solution of compound ALt (R*=n-Bu) (418mg, 1.39mmol) in
methanol (8ml) was added PtO; (40mg) and conc. HCI (0.4ml). The mixture was
hydrogenated (50psi) for 1 day. After filtration of the catalyst, the filtrate was
concentrated. The crude residue was basified to pH=11-12 by 1N NaOH. This
mixture was extracted with ethyl acetate. The organic layer was separated, dried
and concentrated to get compound AL2 (R3=n-Bu) (316mg, 100%).

Method AL, Step 2:

To a solution of compound AL2 (R*=n-Bu) (300mg, 1.32mmol) in
dichloromethane (6mi) was added (BOC),0 (3168mg, 1.45mmol). The mixture
was stirred at RT for 1.5hr. It was diluted with water and dichloromethane. The
organic layer was separated, dried and concentrated to get compound AL3
(R*=n-Bu) (464mg, 100%).

Method AM
1 Rl NH
NH 15
0 anmey 07 R™coc R
R : 3
dioxane R CH,Cl,
N 15,{'
/ R
Boc H o
AM1 AM2 AM3

Method AM, Step 1:

Compound AM1 (R'=Me, R®*=n-Butyl) was treated with 4N HCI in dioxane
for 2 hr. The mixture was concentrated to get compound AM2 as an HCI sait
(R'=Me, R%=n-Butyl). Observed MW (M+H) 470.1; '"H NMR (CDsOD): 5 = 7.28



457 342 343 461 294 295 rN l\/bthod AXHO HOH 0 H O

Cbz-N OY PdIC Cbz' N O 1) NaBH4 Cbz' N O~ Cbz, N R4 K2C03

R4 2) ASR4 + R4 t-BuOCH ChiralPak \ \ n n CO nCH nCH
AX1 AX2 AX3 AX4 Rh-Catal ys~ Rh-Catalystt H2 H2 HO H

O Chz’ NO' Chz-Noe R4 Fl4 H.,Hn OHn"OH 5 AX5 AX6
VetYRLWORIIE o 1 A literature procedure was PCT/US2004/041700
adapted. (J-Q Yu and E.J. Corey, Organic Letters, 2002,

4, 2727-2730). To a 400 m DC|¥:4§O| ution of AX1(n=1,
R4d=phenet hyl) (52 grans) in 10 bath was added 5

A 260 S8 2kt At 448 (i br BOGAE. 00T (rdH.

a337tmrzley3rm (@rhhmeégoqm t1mva@90 th! wipe. ﬁ@l\/tz@md(m
W th wat The resid fter rermva of organic

iR PR % PN Eohd2dgh A LENngH)

et hyl acet at e/ hexane to give 25 g

Method AM, Step 2:

To a solution of compound AM2 (R'=Me, R*=n-Butyl) (32mg, 0.068mmol)
in dichloromethane (1mi) was added acetyl chloride (5ul, 6.072mmol). The
mixture was stirred for 2 hr. It was then diluted with CH.Cl» and water. The
organic layer was separated, dried, concentrated and purified by RP HPLC to
get compound AM3 (R'=Me, R®=n-Butyl and R'°=Me)} Observed MW (M+H)
512.3; 'H NMR (400 MHz, CDClg): & = 7.27 (m, 2H), 6.98 (m, 1H), 6.92 (m, 2H),
4.65 (s, 2H), 4.50 {m, 2H), 3.98 (m, 1H), 3.70 (m, 1H}, 3.41 (m, 2H), 2.98 (m,
2H), 2.62 (m, 1H), 2.50 (m, 1H), 2.47 {m, 1H), 2.02 (m, SH}, 1.75 (m, 6H), 1.26
(m, 7H), 0.84 (m, 3H).

The following compounds were synthesized using similar method:

Obs. Obs.
# Structure Mw # Structure Mw
m/e m/e

I J
o)
~—
N NH N
394 O 252 253 397 (\e J]i” 469 470

N NH

I=

O

Iz



of AX2 (n=1, R4=phenethyl). 15 WD 20051058311 PCTI US200
4104 1 7 0 0 -257- Method AX, Step 2. A solution of

AX2 (4.5 g, n=1, Rd4=phenethyl) in MOOH (50 nl) was
treated wth 0.4 g of Sodi um borohydride and the
pRhdexzvas stirred for 30 mn before the ex&8fosWB%00
renoved and residue chronmat ographed to give a m xtrue

of AX3 5 (n=1, R4=phenethyl) and AX4 (n=1,

R4=phenet hyl ) whi ch was sep@fted using an AS

chiral pak colum eluted wwth 8% IPA in Hexane (0. 05%

DEA) to give 2.1 g of AX3 (n=1, R4= phe hyl) as the
first fraction and 2.2 g of AX4 (n 4= phenethyl) as
t he secondHf raction. 10 Met hod AX S 3. A 100

met hanol ig sol ution of AX4 (n:1, Ra=phenet hyl) (2. 2 Q)
and  I+{"- '|§|(di -1 - propyl phosphi no)f er rocene

(1, 5-cyd| ogcCt gehiene) r hodi um (1) th uor oborate (0.4
g, 0.574 vva hydr ogenat ed at 5S.#sinwverni ght. The
sgacti & yas ent raked,2sandsgshe bripwil
purifiedfby si I Nca gel 15 chronat ograph
(n=1, R4:phenet|ﬂyl) (1.79). The follow
were gefierated using simlar nethod.

O Cbz'N O~ cbz'N O~ Cbz'N O chz' N Chi

oil was 4g8 499
Nd viel d AX6
~gonpounds

H
0§(N\/\/ Q

=

o

N
H Q EH ;
396 456 457 399 11 512
N NH

I=
o

Method AN
Rl NH
Rl NH N
N~ Et;N, ‘{;H
?\ N NH  NaBH(OAC), >
R16 “R'5 R3 DCE
N 15, N
H R _<R1s
AN2 AN3

To a solution of compound AN2 (R'=4-N-(o-
phenoxyacetyl)piperidinyimethyl, R3=n-Butyl) (28mg, 0.06mmol} in
dichloroethane {2ml) was added butyraldehyde (5.3ul, 0.06mmol), triethylamine



J Cbz' N AX12 Met hod AY WD 2005/ 058311 PCT/ US2004/ 041700
-258 HO O cbhz'No- HZN O- RhPd/H2 HH nOH nOH AYl

AY2 A solution of AYl (n =1; 1.5g, 3.4 nmwol), 5% Rh/C
(1.59), 5% Pd/C (0.5g) in AcOH (30 nm-) was shaken in a

Parrghﬁgsoarat us at 55 psi for 18 hours. The vessel was

f1 % Y h N2, and the reaction was filteredPERUSHYH41700
a pad of 5 celite. After concentration AY2 was

obt ai ned which was carried on,wthout purification. M
me: 312.0 (M+H). AY3 was gehgg\%t’ed using simlar

1B aibrosriinaiaia NatroAc 18 b.08IAmah. YR6 RS was stired
overnight. it was then diluted with dichloromethane and water. The organic layer
was separated, dried, concentrated and purified by RP HPLC to get AN2 (Fl’=4-
N-{a-phenoxyacetyl)piperidinylmethyl, R®%=n-Butyl, R'>=propyl and R'®=H)
(5.4mg, 17%). Observed MW (M+H) 526.1; exact mass 525.37. 'H NMR
(CDs0OD): & = 7.28 (m, 2H), 6.96 (m, 3H), 4.76 (m, 2H), 4.55 (m, 1H), 4.05 (m,
1H), 3.77 (m, 1H), 3.61 (m, 3H}), 3.50 (m, 1H), 3.11 (m, 4H), 2.85 (m, 1H), 2.68
{m, 1H), 2.38 (m, 1H}, 2.05 (m, 2H), 1.95 (m, 2H), 1.73 (m, 5H), 1.38 (m, 8H),
1.10 (m, 1H), 0.99 (m, 3H), 0.92 (m, 3H}.

The following compound was synthesized using similar method:

Obs. Obs.
# Structure Mw # Structure MW

mje mie

Oy,

N
o
308 309 402 N RH 525 526
o]

AN

308 309

Method AO



ONHONNHI1) HUS ONHONH R3 NBBH3CN Ri's R3 + R s
(R HO (4 0= CCE, MOHE. Hn R n n 2) TFA AV AM AZ3
AZ4 Method AZ, Step 1 15 To a solution of AZ1 (n=1,

R =Me, R3=2-cycl ohexylethyl) (0.441 g, 1.01 mmol),
GRREAIs8A1 f rom AY2 using Method C and Met hod HT}%*S%#&’MWO
in DCM was added Dess-Martin Periodi nane (0.880

2.07 nmmol ). The reaction was stirred for 3 hours at
roomtenperature. The reacti2df -was quenched with HO
and diluted with EtOAc. After renoval of the organic
phase, the aqugeus Ig GlagulLieixt RAcREd with Et OAc
(3x). The conbi Meflor gagi cs e dri (Na2S™4) ,
filtered, WO 2005/ 0583 PCT/ 11S20041041700 -259 and
concentrated. TA®t1resi dog was purifi& by silica gel
chromat ography (0- 100% Et OAc/ hexanes) to yield AZ2
(n=1, R =Me, R3=2-cycl ohexylethyl) (0.408 g, 0.94
mmiA m&ﬂ%)df ebpber dhifdride: (24084, 20.8Mnd)). aridtlithinen édloGliep 2:

hoaLstmatbiootoof o TAFsaioded A5 to 782G Tais mygure,
a é Bﬂlﬁsdlhﬁbwaﬁﬂ@ auluuqmgqlaﬁmm}nrﬁ& Qﬁ@ Edﬁbd gfhdaﬁoqr TR )

nL) an
roBRlispSYaNETIA U 13 0 ko ROMARE (R =BT R (951 G2 mmalpwas
t
infSERYI e MiufdiRes bl Bease 18] fEmidites 4 PR iy non
wa_rmealnw todRUby temowing the dryrieeibathf Tlee reastioe massuenahed weh

watEPAH St "REHBY,! Att&Padtitic o didihy! ether, a iot of precipitate formed
and was filtered. From the biphasic filtrate, the organic layer was separated,
dried, concentrated and purified by silica gel chromatography (10% EtOAc/
hexane) to get ketone AO3 (R*=m-BrPh, R’=n-Bu) (3.93g, 82%). Observed MW
{M+H) 241.1; exact mass 240.01. 'H NMR (400 MHz, CDCl5): 8 = 8.07 (m, 1H),
7.88 {m, 1H), 7.64 (m, 1H), 7.34 (m, 1H), 2.94 ({, 3H, J=7.2Hz), 1.71 {m, 2H),
1.40 (m, 2H), 0.95 (t, 3H, J=7.6Hz).

The following ketones were made according to Method 9:

Structure Observed MW Exact mass
(M+H)
M 2421 241.01
0
Method AP
4 | CuCILiCl 3 4
R\IrOH - H‘\[rN‘O P THF RYH
O Q
0 RaMgCI
AP1 AP2 AP3 AP4

Method AP, Step 1:



gel HPLC (0-4% ((5% 7N NH3/ MeOH) | MeCH] / ( 50%0DCM hexanes)

to furnish fraction 1 and fraction 2 which, after

renoval of solvent, were treated with 20% TFA in DCM

for 3h at r.t. to give AZ4 (n=1, R =M,

R3=2- cl}/cl ohexyl ethyl, R15=H and Ri 6=m pyri dyl nmet hyl)
(O™EFBIYBB! 009 ol ) and the AZ3 (n=1, Rl=Ne, PEEUS2004/041700
R3=2-cycl ohexyl et hyl , R15=H and R 6=m pyri dyl met hyl )
(0.012 g, 0.022 mml) respec jl)éel y. The follow ng
conmpounds were generated usi 'ng imlar nethods: Cbs.

bs. _A Structur ucture NH NH b

H O 469 st %@f%e%@mﬂphew%s%moﬁsns 349 505
@ichINdmatiahe (4 4{ 8\»}\% DHEY womnamz aﬁ&grhinme hydrochloride
PCT/ US20041041700 -260- NH'I 374 375

H 464 ~H
£9569.126 - 25mmol) and 4-methwimesholines(2: 351! 69:2597Roly PG h{p.04g,
26.25nftholft Was Heh added portionwise. The reaction mixture was stirred at RT

overnight and was then quenched with 1N HCI (60ml). The mixture was
extracted with dichloromethane. The organic layer was washed with 1N HCI and
brine, dried over Na;S0,, and concentrated to give the Weinreb amide AP2
(R*=m-BromoPhenyl) (5.96g, 98%). Observed MW (M+H) 244.1; exact mass
243.99. 'H NMR (CDCly): 8 = 7.78 (m, 1H), 7.58 (m, 2H), 7.24 (m, 1H), 3.51 (s,
3H), 3.32 (s, 3H). This material was used in the next step without purification.

Method AP, Step 2:

To a suspension of magnesium turnings (1.19g, 48.8mmol} in 30ml of
THF was added dropwise a solution of RBr (R*=cyclohexylethyl) (5.73ml,
36.6mmol) in 24m! of THF. After addition of haif of the solution of bromide,
several crystals of iodine were added to initiate the reaction. The mixture
became cloudy and heat evolved. The rest of the solution of bromide was added
dropwise. The mixture was stirred at RT for 30 minutes and then was cooled to 0
°C, and the AP2 (R’=m-BromoPhenyl) (5.96g, 24.4mmol) was added. The
mixture was stirred at RT for 3 hr and then quenched with 1N HCI until no
residuat Mg(0) was left. The phases was separated, and the water fayer was
extracted with ether. The combined organic layers were washed with brine,
dried, and concentrated. The crude was purified by silica chromatography (15%
EtOAc/hexane) to get ketone AP3 {R*=m-BromoPhenyl, R*=Cyclohexylethyl)
(8.06g, 100%). Obsarved MW (M+H) 295.2; exact mass 294.06. 'H NMR (400
MHz, CDCla): 6 = 8.18 (m, 1H), 7.85 {m, 1H}, 7.64 (m, 1H), 7.33 (m, 1H), 2.94 (1,
3H, J=7.2Hz), 1.70 (m, 9H), 1.63 (m, 4H).

Method AQ

3 R4
4 3
Rl + Ry, —— Rﬁg

AN AQ3 AQ4
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411 412 WD 20051058311 PCTI US2004/ 041700 -261 \N~ NH
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To a -78 °C solution of AQ1 (R* = cyclopropyl) {2.55 g, 38.0 mmol} in
disthyl ether (100 ml) was added AQ2 (R°=n-BuLi) (38 ml, 1.5 M in hexanes, 57
mmol). After 45 min, the cooling bath was removed. After 3h at RT, the reaction
5 was quenched by dropwise addition of water and then diluted further with EtOAc

and water. The phases were separaied and the aqueous |ayer was extracted
with EtOAc (2X). The organic portions were combined, washed with brine, dried
over MgSQ,, and concentrated. This crude residue was subjected to column
chromatography (silica gel, 0%-> 100% CH;Cl,/hexanes) to provide the desired

10 ketone AQ4 (R*=cyciopropyl, R®=n-Butyl) (2.57 g, 20.4 mmol, 54%). 'H NMR
(CDCls) 8 2.52 (t, J = 7.2 Hz, 2 H), 1.90 (m, 1 H), 1.57 {m, 2 H), 1.30 (m, 2 H),
0.98 {m, 2 H}, 0.89 (t, J= 7.6 Hz, 3 H}), 0.83 (m, 2 H).

Method AR
S -R?
I\ 2 i
Ry R2NH, - ANH
RSH tBuOOH R?
. - 1) ) (\
RE  N-R RY  N-R°
15 B2 AR2

Method AR:
Compound B2 (R'=m-CI-Phenethyl, R>=Me, R*=i-butyl and
R°=benzyl) was converted into AR2 (R'=m-C!-Phenethyl, R*=Me, R*=i-butyl and
20  R°:sbenzyl) using method A step 3.

The following compounds were synthesized using similar methods:

Obs. Obs.
# Structure MW # Structure MW
m'e mie

d ' N—J'

4

403 @’\%{:@ 396 397 407 N 340 NA
NH

a /é NH
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NH
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Method AS
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O\L 4
Rt ASS
Cl R3 (s] (]
2 @ _SOCl;_ Re O NaH, THF INHCL, o R
R? toluene N HaCp > g}-CHg R‘INO THF JHJ
=/
AS1 AS2 ' AS3 AS4
HgNm,NHZ NEL,
N._, abs. EtOH
A
ASS
R o
-
HNTN.Fl1
NH
AS5

Method AS, Step 1:

To a mixture of AS1 (R*=Ph) (3.94 g) in toluene (10 ml) was added thionyl
chloside (1.61 ml) and the resulting mixture as heated under reflux for 6 h (until
HCI evolution ceased). The reaction mixture was kept overnight at rt before it
was concentrated in vacuo. Toluene (10 ml) was added and the mixture was
concentrated /nn vacuo again. The reaction mixture was dissolved in CH2Clz, solid
sodium bicarbonate added, filtered and then the CHzCl2 solution was
concentrated in vacuo to give AS2 (R°=Ph).

Method AS, Step 2:

To AS2 (R°=Ph) (0.645 g) and AS5 (R*=4-chlorophenyl) (0.464 g), and
1,3-dimethylimidazolium iodide (0.225 g) in anhydrous THF (20 ml) was added
60% sodium hydride in oit {0.132 g). The resulting mixture was stirred at rt for 18
h. The reaction mixture was concentrated and partitioned between H20 and
Etz0. The dried Et20 solution was concentrated in vacuo to give a yellow residue
which was placed on preparative silica gel plates and eluted with CH2Cl2 to give
AS3 (R°=Ph, R*=p-CIPh). (Miyashita, A., Matsuda, H., Hiagaskino, T., Chem.
Pharm. Bull., 1992, 40 (10), 2627-2631).

Method AS, Step 3:

Hydrochloric acid (1N, 1.5 ml) was added to AS3 (R*<Ph, R*=p-CIPh) in
THF (10 ml) and the resulting solution was stirred at it for 20 h. The reaction
mixture was concentrated in vacuoc and then partitioned between CHz2Clz and
H20. The dried CHzClz was concentrated in vacuo to give a residue which was
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PCT/US2004/041700

placed on preparative silica gel plates and eluted with CH2Clz:hexane 1:1 to

afford AS4 (R°=Ph, R*=p-CiPh).

Method AS, Step 4:

5 AS4 (R’=Ph, R*=p-CIPh) (0.12 g) and methylguanidine, HCI (AS6, R'=
Me) (0.055 g) were mixed in absolute EtOH (5 ml) with triethylamine (0.2 ml)

and then heated under refiux for 20 h. The resulting mixture was concentrated

and then partitioned between CH2Clz and Hz20. The dried CHz2Clz was

concentrated in vacuo to give a residue which was placed on preparative silica
10 gel plates and eluted with CH2Clz:MeOH 9:1 to afford AS5 (R*=Ph, R*=p-CIPh

and R'=Me).

The following compounds were synthesized using similar methods:

Obs.
# Structure MW #

419

an 0 Q 265 266 420

412 265 266 421

Structure
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Method AT
Boc., O Ci RS NH '315
N Boc.y Oy 0H 1" 1 Boc.,, Oy N
X ), -NaOHMeOH I I’ RS ¥ j’ ‘R16
HE N N EDCresin N In
R? R 2)TFADCM g3
R4 o R‘ o Hd [e]
AT1 AT2 AT3

Method AT, Step1:

AT1, prepared using a method similar to Method H, Step1,2 and 3, (n=4,
R*<R%=n-Bu) (0.146 g) in MeOH (3 ml) and 1N NaOH (0.727 mi) were stirred
overnight at ri. The mixture was concentrated and then paritioned in water (pH
~3, adjusted using conc. HCI) and EtOAc. The dried EtOAc layer was
concentrated in vacuo to afford AT2 (n=4, R*=R*=n-Bu).

Method AT, Step 2:

Compound AT2 {n=4, R°=R"=n-Bu) (0.012 g) in MeCN (1 ml) was treated
with EDC resin {(0.12 g, 1.44 mmol/g}, HOBT (0.004 g} in THF (1 ml), and n-
butylamine (R15=H, R16=n-butyl) {0.007 mi). The reaction was carried out
overnight at rt. before Argonaut PS-NCO resin (0.150 g), PS-polyamine resin
(0.120g) and THF (2 ml) were added and the mixture shaken for 4 h. The
reaction mixture was filtered and resin washed with THF (2 ml}. The combined
organic phase was concentrated in vacuo before the residue was treated with
1N HCI in MeOH {1ml) for 4 h followed by evaporation of solvent to give AT3
(n=4, R®=R*=n-Bu, R'°=H and R'®=n-Butyl).

The following compounds were synthesized using similar method:

Obs. Obs.
# Structure MW # Structure MW
m/e mfe
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434 380 381 442 444 45
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Method AU
0 H,N._ _NH, 50% KOH,
AN b i Ha0./EtOH
AUt AUz

A published procedure was adapted (Varga, |.; Nagy, T.; Kovesdi, |.;
Benet-Buchholz, J.; Dommab, G.; Urge, L.; Darvas, F. Tetrahedron, 2003, (59)
655-662).

AU1 (R"=H, R'°=H) (0.300 g), prepared according to procedure

|0  described by Furniss, B. S.; Hannaford, A. J.; Smith, P. W. G.; Tatchell, A. R.,
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Step 1. BAl, prepared according to a literature
procedure (Terao,
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Bul | etin,

BA1 BA2 BA3 5 Method BA,

N and Achi wa K.
33 (7), 1985,
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[ : WD 20051058311

descri bed by Col dham
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The following compounds were synthesized using similar method:
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H,,H iNn Boc 80oc'Nn Boc' N n Bat BB2 BB3 1 TFAI DCM
| TFAIDCM N~ RPN NS RS ONHONHF33 +R3 HH HN)nN
HN }n B84 BB5 Method BB, Step 1; 15 Conpound BBl (n=1,
R =Me, R3=cycl ohexyl ethyl) was converted to BB2 (n=1,
R =Me, R3=cycl ohexyl ethyl) and BB3 (n=1, R =Me
RIYOMABI | et hyl )  which were separated via BCTUP30R4{041700
gel colum eluted with EtOAc in Hexane (0- 15%. WO
2005/ 058311 PCT/ US2004/ 041700 ,+270- Method BB, Step 2;
Conpound BB4 (n=1, R =M, R3:<?3§ | ohexyl et hyl ) was
generated from 113132 (n=1, R =Me, R3=cycl ohexyl et hyl)
using 20% TFA in DCM The foll owi ng conpounds were
generated using simlar ndeflisd AVS "N \N 5 N4

Boc. Boc.

N HN
0 W A
HN N + I LR2 — uNN OH JFA, HN N OH
ﬂ’H’UH R;H;\(},\A/Rzz DCM “R;)'\K;\Oﬂ\)\,nn
AV4

AV1 AvV2 AV

Method AV, Step 1:
In a microwave tube, AV1 (R°*=Me, R*=Bu-i) (0.0012 g) and
AV2 (RZ=0Ph) (0.0059 ml) in isopropanol (2 ml) was placed in a microwave at
125°C for 5 min. The reaction mixture was concentrated in vacuo to give AV3
(R’=Me, R*=i-Bu, RZ=0Ph).

Method AV, Step 2:

AV3 (R%Me, R*=i-Bu, R®=OPh) in CH2Cl2 (1 ml) and TFA (1 mi) was
shaken for 2h and the concentrated in vacuo and purified on Prep LCMS to
afford AV4 (R°=Me, R*=i-Bu, R%=0Ph).

The following compounds were synthesized in a simlar fashion.

M Obs. M Obs.
# Structure # Structure
W me W  mle
- OO,
f oH Mg/ O on Mg
a51 * 378 are 4s3 N 46 417

ety -
452 0{( 396 397



ONHONHAH ,,HH HN HN BBS BBB SB7 Method BC R7 S
RNgR NH NNHON NHORIFISHRZIH HI RI5 N1
RI5 N1 HN)nu 41 /n/n OO BCl BC2 BC3 10 Method
BC, Step 1; Conmpound BC2 (n=1l, R =M,

= I xyl ethyl and R 5=m Pyridyl) was d
ﬁ?’oﬁ%@ﬁﬂfn =1, R2=Me, R3=cycl ohexyl et hyl) us?ﬁ?}ugﬁ' ﬂﬂdl?ﬂﬂ
L step 2. Method BC, Step 2; %1 Conpound BC3 (n 1,
R =Me, R3=cycl ohexyl et hyl and@oRI5= m Pyridyl) was
obt ai ned from BC2( n=1, , cycl ohexyl et hyl and
R15=m Pyri dyl) using nﬂm&dg@tep 3. The foll ow ng
compounds vverﬁzgenerat ed usi ng a sim| g2 nmethod: Cbs.

Obs. StructureNW # Stgas MV nle m/l‘ﬁvxo
1
2005/ 058311 P ,J\32904/Réé O%Ch R
R3 toluene, H,O nS
nC KO,
mlcrowave
AW1 AW?2

Method similar to Method U was used for this transformation. The
following compounds were generated using similar methods.
The following compounds were synthesized in a similar fashion:

Obs. Obs.
# Structure MW # Structure Mw
mie m/e
J]J\H
E* HN™ N~
o N
(o ()%
454 O Q 341 342 458 Q 347 348
-
g /
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HN N~ HN® N7
O O 0
Y )
455 Q 341 342 459 O 359 360
L) )
NH
HN™ N~
323 324

0
456 Q 342 343 460
i AN
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f N
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Method AX
O Q
H Q zﬁ -~ ,H -~
Cbz'N o~ PdC Chz Q” 1) NaBH, Cbz ()
R 4 KgCOg Ry 2, AS R4
t+-BuDOH ChiralPak
! n 0 n OH
AXd AX2 AX3
Rh-Catalysi
Hz
H O H 0
Cbz” o coz ™ vl
A,
H 5]
nOH 0 OH
5 AXS AX6
Method AX, Step 1.

A literature procedure was adapted.(J-Q Yu and E.J. Corey, Organic
Letters, 2002, 4, 2727-2730).
To a 400 ml DCM solution of AX1(n=1, R*=phensthyl} (52 grams) in a ice
10 bath was added 5 g of Pd/C (5% wiw), 50 g of potassium carbonate and 100 ml
of anhydrous t-BuOOH. The mixture was stirred in air for overnight before it was
diluted with DCM and washed with water. The residue after removal of organic
solvent and drying was chromatographed using ethylacetate/hexane o give 25 g
of AX2 (n=1, R*=phenethyl).
15

T
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Method AX, Step 2.

A solution of AX2 (4.5 g, n=1, R*=phenethy!) in MeOH (50 ml) was treated
with 0.4 g of Sodium borohydride and the reaction was stirred for 30 min before
the solvent was removed and residue chromatographed to give a mixtrue of AX3
(n=1, R*=phenethyl) and AX4 (n=1, R*=phenethyl) which was separated using
an AS chiralpak column etuted with 8% IPA in Hexane (0.05% DEA) to give 2.1
g of AX3 (n=1, R4=phenethyl) as the first fraction and 2.2 g of AX4 (n=1,
R'=phenethyl} as the second fraction.

Method AX, Step 3.

A 100 ml methanolic solution of AX4 (n=1, R*=phenethyl) ( 2.2 g) and
1,1’-bis{di--propylphosphinc)ferrocene (1,5-cyclooctadiene)rhodium (I)
tetrafluoroborate (0.4 g, 0.57 mmol) was hydrogenated at 55 psi overnight. The
reaction was concentrated, and the brown oil was purified by silica gel
chromatography to yield AX6 (n=1, R*=phenethyl) (1.7g).

The following compounds were generated using similar method.

H 0O H [a) H 0 H 0
cbzN o~ chz M o~ Cbz” o Chz” 0
H H
OH OH OH “OH
AX7 AX8 AX10 AX11
H Q
Cbz/ o/
0
AX12

Method AY
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Cbzf 0/ 2 0/
RhPd/H, H
n“OH nOH
AY1 AY2

A solution of AY1 (n = 1; 1.5g, 3.4 mmol), 5% Rh/C (1.5g), 5% Pd/C
(0.5g) in AcOH (30 mL) was shaken in a Parr apparatus at 55 psi for 18 hours.
The vessel was flushed with N2, and the reaction was filtered through a pad of
5 celite. After concentration AY2 was obtained which was carried on without
purification. MS m/e: 312.0 (M+H).
AY3 was generated using similar method.

AY3
10
Method AZ
Al - A" n- 15 R NH R nNH
o A & A TS & Nyt
s L NaBHCN RIS R Tas R
HO--»Cén oqn DG, MeoH a0 H,lgn-(__én
AZ3 AZ2 AZ3 Az4
Method AZ, Step 1
15 To a solution of AZ1 (n=1, R'=Me, R®=2-cyclohexylethy!) (0.441 g, 1.01

mmol), generated from AY2 using Method C and Method H Step 3, in DCM was
added Dess-Martin Periodinane (0.880 g, 2.07 mmol). The reaction was stirred
for 3 hours at room temperature. The reaction was quenched with H.O and
diluted with EtOAc. After removal of the organic phase, the aqueous iayer was
20  extracted with EtOAc {3x). The combined organics were dried (NaxS0,), fittered,

A e



10

15

IN NHN_?H NNHONHHH 565 N 404 405 587 N 425
426 N NH\N-fNH NNNH HO H566 0 N 404 405 588 O N
425 426 N NH ~ NH ONH Nf H 3~ H- 567 0 410 411 589
N 425 426 1 126 WO 20051058311 PCTI U52004/ 041700 -

275 N NfNH ONHN-f NH NH H H 568 N 49& ;!, ﬁ,gp,m,
W&%’“Qﬁ!ﬂ e, 0 fﬁé‘z 4

- 259 -

and concentrated. The residue was purified by silica gel chromatography (0-
100% EtOAc/hexanes) to yield AZ2 (n=1, R'=Me, R’=2-cyclohexylethyl) (0.408
g, 0.94 mmol, 93% yield). MS m/e: 434.1 (M+H).

Method AZ Step 2:

To a solution of AZ2 (n=1, R'=Me, R3=2-cyclohexylethyl) (0.011 g, 0.025
mmol) and AZ5 (R'°=H and R16=m-pyridyimethyl) (0.0067 mL, 0.066 mmol) in
DCE (1.8 mL) and MeOH (0.2 mL) was added AcOH (4 drops) and MP-
cycanoborohydride resin (.095 g, 2.42 mmol/g). The reaction was agitated for
40 hours at room temperature. The reaction was treated with 7N NH3/MeOH,
and solution was filtered. After concentration, the residue was purified by silica
gel HPLC (0-4% [{5% 7N NHa/MeOH)/MeOH)/(50%DCM/hexanes) to furnish
fraction 1 and fraction 2 which, after removal of solvent, were treated with 20%
TFA in DCM for 3h at r.t. to give AZ4 {n=1, R'=Me, R*=2-cyclohexylethyl, R'°<H
and R"*=m-pyridylmethyl) (0.005 g, 0.009 mmol) and the AZ3 (n=1, R'=Me,
R%=2-cyclohexylethyl, R'*>=H and R'®=m-pyridylmethyl) (0.012 g, 0.022 mmol)
respectively.

The following compounds were generated using similar methods:

Obs. Obs.
# Structure MW # Structure MW
we mie

NH
\N-(, N M
462 Dﬁj 333 334 504 Ox: 406 407

463 " 348 349 505 Eﬂ“@ 410 411
HNYN“-
-~



~NH NH NH NHH 569 | N 411 412 591 N 430 431 0O N_~NH
O NHNH O JNH H 570 O N 411 412 592 0 1-M 438 439 N
~NH NH NH ~ NH 571 N 411 412 593 _ ~N H 438 439 0 WO
2005/ 055311 PCTI1JS2004/ 041700 - 276 O N >ZNH N4 NH

H H1-\ O 1\JI 572 411 412 594 } N 439 440 o
NY “HN(RO_{!A;SS]I } PCT/US2004/041700
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464 374 375 506 N 410 411
\ MH
O \ NH
465 H..(E,‘S 374 375 507 410 411
/_/
\
N NH
0 NH
o)
466 374 375 508 / 411 412
NH
@
\
N NH
AY NH % \f
NH

N

NH

467 /_}L(E‘S 374 375 509 q 411 412
J NH

468 376 377 510 y 411 412




" N-f NH ONH H~ 573 N 411 412 O NZ Method BD R S
RMNS RRNNH NONHON ONHRIRIRI}{ H HRlIs S
NRL:~NHN)n On 0% n 5 BD1 BD2 BD3 Method BD,
Step 1; Conmpound BD2 (n=1, R =Me, R3=cyci ohexyl et hyl
Werhol335dTh) was obtained from BDL (n=1, R2=Meyys2004/041700
R3=cycl ohexyl ethyl) using Method N, Step 1. Mthod BD,
Step 2; 10 Conmpound BD3(n=1, Rl=Me, R3=cycl ohexyl et hyl
and R 5=Ph) was obtained fregyBD2 (n=1, R =M,

R3=cycl ohexyl ethyl and R 5=m Pyridyl) using Method N,
Step 2. WD 2005/058311 PCT/ US2004/ 041700 -277 The

fol |l owi ng conpounds were generated using a simlar

met hod:

459

A NH
N
07\ N1
376 377 51 :n-d 416 417

416 417

470 /_/H..@ 376 377 512

n—-@ M6 417

an 3aze 377 513

472 377 378 514 416 47




O Structure MW (Qbs. s Structure MVQbs. UMM NH O

NNH 595 o d 440 441 596 p 460 461 Method BE RL R1 S
RLNH NN NSONHON ONHRI R3I RI HHHRLS

NRI5 HN) RIGNUN) n Rt ,N) n n QO | BEl BE2 BE3
Method simlar to Method Mwas adapted for these

t r IPHPEREY ons. The foll owi ng conpounds wer e PCT/US2004/041700
generated simlar nethods. # Structure MV Qbs. 1E
Structure MVCbs. nVe rnfe NH _NNH NH 597 0~ 405 406
508 439 440 10 Method BF WO ZH$% 058311

PCTI US2004/ 041700

|
H,N Oy Nt

473 H’d 377 378 515 o

417 418

417 A18

474 /_}Ld 378 379 516

Y MNH
NH
475 378 379 517 D"@ 424 425
476 388 3898 518 424 425
477 388 389 519 424 425




- 278 RL S R-NS RNNNNH N~ RIvO ONH ONH O NH R18
RBRRBREBH9F3 H-" H Rs RI6 } RI5 Ny HN~u Y6 /n 6
In BFl1 BF2 BF3 Method BF, Step 1. Method simlar to
Method T, Step 1 was used for the synthesis of BF2 (n
wh 200%0shf1and R3=phenot hyl , R 5=H and R16=n- p-@R¥%bobs/m41700
Met hod BF, Step 2: Method simlar to nmethod L Step 3
was adapted for this transformation. The foll ow ng
conmpounds were generated usidgp3si mlar nmethods. #
Structure MW Cbs. # Structure MWObs. W W NH O NH
HNy(N O H 599 ~. N 376 377 604 N 397 398 N ~NH O NH O
NNH H. .

Ay NH
N

O NH

388 389 520 @_ﬂ«@g 424 425

479 388 389 521 E2 425 426

0 NH IIH

480 d 388 389 522 425 426
C” NH

\
N NH
o
\N NH 4 NH
0K AH dH
481 "'@ 388 389 523 ? 425 426
C NH



600 390 391 605 N 397 398 L d/ WO 2005/ 058311
PCT/ US2004/ 041700 - 279 NH NO NH O NHH 601 390
391 606 N 397 396 N~ ti 4NH N NH O NH 602 390 391 607

N 411 412 r ~N ~NH N O NH 603 N 397 $98 | ~N Met hod
BGOHOH ONZ ONVZ R3 Ste{ R3
WO 2005/058311 PCT/US2004/641700
-9264 -
N NH
O=\_ nH
Y NH =
N
4 425 426
482 H-@ 388 389 524 < H
\

it
I

{ Z E o
—— Z
= " 2
xI >
L

388 389 525 425 426
NH
—
NS
i NH
N 2
° ?NH nH
" N
H
asa N 390 391 626 w 425 426
N 4
N
N
o)
5 \FNH
Hi N
H
485 H{S 390 391 S27 425 426




Rs HO. ) O,. BGL BG2 Mthod BG 5 To a solution of
BGL (n=1, R3=cycl ohexylethyl) (0.136 g, 0.31 nmmol) in
CFf 2CI 2 was added 2, 6-1utidine, AgOTf, and butyl

i odide. The reaction was stirred at roomtenperature
5 20960sR0yrs. The reaction was filtered throgwgh:2006041700
2005!'058311 PCTI US2004/ 041700 -280 pad of Celite, and
the solution was concentrated. _The residue was purified
by silica chromatography (02890% Et OAc/ hexanes) to
furnish B& (n=1, R3=cyclohexylethyl, Rt5=n-butyl)
(0.124 g, 0.25 mol, 80%vyield). M5 nfe: 426.1

(M08 . 5 The, follow ng conpound was preparned using
simld metpgd: ONZ OOH O BEB MthgdhBH N OZ
Step tJO MRL5 R-- R5 R )n )Q o S 1 BH2 Step
HN
390 391 528 H 425 426

486 O(H

380 391 529 425 426

H O ok
4a8 331 392 530 i 425 426

425 426

"
489 q 391 392 5%
Q

Oy g
391 392 532 ﬂ'd 425 426

490 Hy




14-f RS RS O NH OKNH OK NH Step 3 + R5 "5 HR3
R5IHR 0,. 0, )n) n BH5 8114 SF13 0 Method BH
Step 1. Conpound Bill (n=1, R3=cycl ohexyl ethyl and
R15=n-butyl) (0.060 g, 0.12 mmol) and 5% Pd(OH) 2/ C
(0.040 g) in EtQAc (1 nmL)/MeOH (0.2 nlL) was stirred
unR20%M5% 3 rosphere of H2 for 20 hours at r oonMPCT/US2004/041700
tenperature. The reaction was filtered through a pad
of Celite, and the solution was concentrated. The crude
5 product mixture BH2 (n=1, R®&Hcl ohexyl ethyl and
R15=n-butyl) was carried on to the next step w thout
purification. Method BH, Step 2. WO 2005/ 058311

PCT/ 17S20041041700 -281 A solution of BH2, (nz1,

R3=cycl ohexyl gt Ryl ~and R 5=n-butyl) was co rted to a
productym xt ur "BH4 and BH3 usi ng a netRedvsimil ar
1. The m xture was pugif by silica

to th%t"
gedgichr o apby, usi rg1 EePAcgshexangs 't

y
(n=1, R2=Me, R3= | ohexyl et hyl and¥Ry5=n-buty
(0.032 g, 0.078 mmol, 56%yield) andV¥BH3 (n=1, R2=Me,
R3=cycl ohexyl ethyl and R15=n-butyl) {0.008 g, 0.020
mmol , 14%yield). For BH4 (n=1, R2=Me,
R3=Cycl ohexyl et hyl and R15=n-butyl), M5 me: 409.1
M+H) . For BH3 (n=1, R2=Me, R3=cycl ohexyl et hyl and
R75=n-butyl), Ms mfe: 409.1 (MH).

v NH \N—fm
N

428 429

493 HDJ_/H- 32 393 535 g 439 440

/
o!
1 N
{ H s o’\ﬁb
494 ﬁ"d 392 393 538 Ox 439 440

L )

2 N A
e H *
as 392 393 53 @H{% 442 443



10 Method BH, Step 3. Conmpound BH4 (n=1, R2=Me,

R3=cycl ohexyl et hyl and R1S=n-butyl) (0.032 g, 0.078
nmol ) was converted to BH5 (n=1, R2=Me,

R3=cycl ohexyl ethyl and R15=n-butyl) (0.016 g, 0.043
mﬁnsﬂﬁzﬁﬁ yield)using a method similar to Meppefisioteyoazon
step 3. Ms me: 392.1 (MrH). 15 The fol | owi ng conpound
was generat ed using a simlar nethod: Obs. Cbs. #
Structure MV a Structure MA % Ve ON NH 0O N_-NH 608
0 391 392 610 0..~ 391 392 8 NH P. N ~"\ | 609 O
391 392 Method BI WD 2005/ 058311 PCT/ U82004/ 041700
-282 0 HO H\ ON,_BIZ ( N-Z\/1 O ( 811 BI2 A sol ution

of 811(0.020 040 mol) in DCM (1 m - degassed
using free Hp/thaw(4x) met hod. At th d of the
fourth cycl abtree's catalyst vvas add and the
st em \Féé ted. s 1483 t Rgav nrg\,

News

\ NH
497 ﬁ-(:g) 402 403 539 F\N_/_ﬂd 442 443
G =

O M -
498 O“‘@ 402 403 540 - N./_}]-gS\O 442 443
Mz

0%
499 405 406 541 WN"d 444 445
500 406 407 542 445 446




5 was charged with hydrogen gas, and the reaction was

stirred at roomtenperature for 16 hours under an H2

at nosphere. The reaction was concentrated, and the

brown oil was purified by reverse phase HPLC to furnish

812(0.011 g, 0.022 mmol, 55%vyield). M5 me: 368.2
((MM92005(58NRt hod BJ RVORN,NH ROO -Z . SPCKIYSEO41700

O~ NH~CR3 R3 1 NNBr CPCP Bit BJ2 BJ3 Method BJ,

Step 1 A mxture of 2 m diox%%% solution of BJ1

(R =Me, R3=Me) (140 ng, 0.5 I5"mnol) generated using

Met hod BK Steps 1 & 2, indole (1.2 eq), potassiumt-

But oxi de (1.4 eq)y,Pd2(dba)3 (0.02 eq) and

2-di-t-butyl Usﬁlnoblphenyl (0.04 g in a seal ed

' dlnarnuomweo atlﬂ)CforlO

mn and ure was separated vi(da a & ngl
colum t i :@JZ(R‘ =Me, R3= I\/E) \é ¥ N20 I\/Et hod
Blggq St ep (R =Me, RggMe con &‘

(R =Me, =Me Y Si Met ho 3St ep$ 41?/%33460

ng
R3=Me): 3109. 2 V\D 2005105831
0 - 283 Qos.

\
O,giim o~y
502 ﬁsz;;ﬁH 406 407 544 %r<::§m

459 480
NH
O
\
Ay MH
m’\,\’b'ﬁ"fm
503 H 406 407
Method BA
s . &
\ Y \
Bn Boc Boc
BA1 BA2 BA3

Method BA, Step 1:

BA1, prepared according to a literature procedure (Terao, Y; Kotaki, H;
Imai, N and Achiwa K, Chemical and Pharmaceutical Bulletin, 33 {7), 1985,
2762-2766) was converted to BA2 using a procedure described by Coldham, {;
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15

# Structure MWme N4 NH O NH 614 N 318 319 ti D
Method BK OV 0 ~j 0 Me2N~ Otawesson's NH OB O H
rewash _ 8" 4 (NH 1,CO WX RR KCN R3 R4 R3 R4 BKl
BK2 BK3 S S NH4OH, MuOOH NH.HCI N N4 MeOH N- - ~

Wo snostidEsit O NH O-, 2:t,, 4NH R3 R4 R3 R4 R3 RéraBks o
BK6 5 Method BK, Step 1: Hydant0| n BK2

(R3=N- benzyl - 3- pi peri dyl , g Bu) was prepared
according to Method D, Step 2597 om t he cor respondi ng

Chsrne)s i Ferhanezs p-iboseleskBrand Jebel . pigeiigi of Organic
%nﬂs:@&l)ﬁ?(ﬁﬁbboz 6388-¢hg7$0 Method BK, Step 2:

'H NMR(CDCly) for BA2: 1.42 (s, 9H), 4.06 (d, 4H), 4.09 (s, 1H), 4.18 (s,
2H), 5.62 (d, 1H).

Method BA, Step 2:

BA3 was generated from BA2 using a literature procedure described by
Winkler J. D.; Axten J.; Hammach A, H.; Kwak, Y-S; Lengweiler, U.; Lucero, M.
J.; Houk, K. N. (Tefrahedron, 54 1998, 7045-7056). Analyticai data for
compound BA3: MS m/e: 262.1, 264.1 (M+H). 'H NMR(CDCis) 1.43 (s, 9H), 3.98
(s, 2H), 4.11 (d, 4H), 5.78 (d, 1H).

Method BB
o RIS
HN P N~
3 SCN-R! 05
A - Ha +
H
N
s n
Boc ) Boc’N ) n
BB1 BB2
TFA/DCM
R 8
N
o NH
R3 +
H
. p),
BB4 B85
Method BB, Step 1;

Compound BB1 (n=1, R'=Me, R*=cyclohexylethyl) was converted to BB2
(n=1, R'=Me, R*=cyclohexylethyl) and BB3 (n=1, R'=Me, R®=cyclohexylethyl)
which were separated via a silica gel column eluted with EtOAc in Hexane (0-
15%).
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15

To a suspension of hydantoi n BK2

(R3=N- benzyl - 3- pi peridyl, R4=n-Bu) (138 ng, 0.419

nmmol) in DM (1.5 m) was added di et hyl f or mam de

di met hyl acetal (0.11 m, 0.64 nmol). The resulting

m xture was heated in a 100 15 C oil bath for 16h and

t h&YP W88t o FI T and concentrated under vaculfnl/Epodnairoo
crude residue was purified by colum chromat ography

(MeOH DCM to give WO 2005/058311 PCT/us2 0 0 410 41 70

0 -284- product BK3 (R3=N-benz¢lY3-piperidyl, R4 =n-Bu)

(140 0. 97%, (MrH) = 344.1. Met hod BK,
Step gﬂleghq(i%% ggoﬁpron of a portion of BK3

(R3=N- b%ﬁﬁm\bhnéﬂB@G{—Hdﬁ":MB Wgélbhé)@ﬂath yPwa¥ tggﬁem from
in toluene,(1 was adde sson rea

oB&2 (rm’rDF{)—MEHB qcuslghewl@hyh using 0%ebFAin @Ml n an oil

caol | i SE e otE oot b St ipinol

several drops of 1 N HO and then dil uted W|th Et OAc
and 1 N KOH. The 10 @ases wer e .separated and the
aqueous | ayer ext Y ed with Et 2X). The o
portions were co I ngd, Washed v rine, dri -n

MySO4, filtered® 3hd concent @t e This cr ude r i

was purified_byprepayative.T PQ9 p. m ;45%
Et OAc/ DCM ¢ i O sepéraled diKastered *
(R3=N- benz 3- pi eri dyl, (24

mol , 33% Ms: 360. 2) BK5

(R3=N- benzyl - m pi peri dyl, R4=n- Bu)3 (22 nmg, 0.062 mol ,
31 % MBS (MrH) BBS360.2). MethB8SBK, Step 4: BB7
Di asl ereoner BK5 (R3=N-benzyl - 3-pi peridyl, R4=n-Bu) was
treated 20 with NH4AOH (2 m ) and t-butyi hydrogen

per oxi de (70% aqueous, thod/m—l
R! R'  NH
Al S N—{ N—¢
N~ L o NH
o NH
2 —_— R° S R?
R H H
H
H15 N ) R15 N
HN P} hd n Al Ja
0 Q
BC1 BC2 BC3

Method BC, Step 1;

Compound BC2 (n=1, R'=Me, R*=cyclohexylethyl and R'*=m-Pyridyl) was
obtained from BC1 (n=1, R%=Me, R®=cyclohexylethyi) using method L step 2.

Method BC, Step 2;

Compound BC3 (n=1, R'=Me, R*=cyclohexylethy! and R"*=m-Pyridyl)
was obtained from BC2(n=1, R'=Me, R’=cyclohexylethyl and R'*=m-Pyridyl)
using method L step 3.

The following compounds were generated using a similar method:

Obs. Obs.
# Structure MW # Structure MW



(4 m) for 24 h. After concentration, the crude sanple
was purified by preparative TLC (1000 mmsilica, 7.5%
7N NH3/ MeOH in DCM. The resulting sanple was

di ssolved in DCM (t m ), treated with 4N HCl in di oxane
@5 208s/M9s8ka  and finally concentrated to give perysangmnaizon
di astereoneri c products BK7 (R3=N- benzyl -3 25

pi peridyl, R4=n-Su) (12 ng, 0.029 mmol, 43%. 'H NMR
(CD30D) 5 7.60 (m 2 H, 7.494(m 3 H, 4.39 (ABg, JAB
= 12.8 Hz, MAe = 42.1 Hz, 2 H), 3.69 (m 1 H, 3.39

(br d, J =13.6 Hz, 1 H, 3.20 (s, 3 H, 2.96 (m 2 H),
245 (m 1 H, 2.9 (m t H, 1.92-1.48 {m 3 H), 1.68
(br d, J=12.4 Hz, 1 H, 1.50 (dg, Jd =Y3'g=Miz, Jy =
12.8 Hz, 1\H) ., 1.36-1.22 (m 4 H, 3 NH), 0.90
(t, J =MO¥Fz, 3 H. LCVB: 30 tR (dg onated) =
0.52 A n [ protonated) = 2.79 n;, (M:H) for

BeR h = . 2.%%he ¥8| | 81 ng _cdipounds were4it 412
synt hesi zed using sinilar nethods: 05/ 058311

PCTI US2004/ 041700 -285- M Obs. It Sgfucture WWe | NH
"Nx NH 615 O % Br 281 282 Method BL R Boc Al5 A' NH
ONH 1) UBL3 ONH A3 H2 N A3

92

%z‘“

ko
H

553 N 388 389 575

go 0

416 417

N\ NH
N~
oA N .
;{/b H/b
554 OE d 388 389 576 NN M6 417

855 D/E’N ’ 3388 388 YT O 416 417



NaBH3CN O= n DCE, MOH N Ats 2) TFA n BLI BL2 To a
2m Met hanolic solution of BL1 (n=1,

R3=cycl ohexylethyl, R=Me) 5 (10 ng) was added BL3
(HA salt, R15=H, 2 eq) and NaQAc (2 eq) and the

m xture was heated to 60 C for 16 h. After renoval
sOIYWAYIS8YAe residue was treated with 20% TFKCTWSW“”"
for 30 min before the sol vent was evaporated and

residue purified using a revepgg_phase HPLC to give BL2
(n=1, R3=cyclohexylethyl, R = Me and R15 = H). 10 The
foll ow ng conpounds were synthesized using simlar
methods. Cps.nfbs. # Structure MVIt Strugture MV nie
rt/e IN\H M{ H 616 o HO. - 348 349 617 3 389

Met hod BM=W™I0051055311 PCll US200 410 - 286

Boc Boo Bo % , N RZN- Np’?N ,,N NH
Zedddu @ N 417

b

557 N 390 391 579 424 425
0
I O
HN::,( O ’/b
Q
558 7 A 390 391 580 E—N 424 425
!
HNﬁ/N 0
559 N 402 403 581 424 425
o °



R3 2) TPP R3 R3 CH n NH2 nHN-Cbz BM BM2 BMB
120%FAI DCM 20%9FA/DCM RIN-- NH RZN ,NH O NH O NH R3
R3 n NHZ rPN-Cbz BMA BM6 Method BM Step 1: To a
toul ene solution (3m) of BML (n=1, R3=Cycl ohexyl et hyl,
R ¥B3nssh- 050 mg) was added 1.5 eq of PCT/IS2004/041700
di phenyl phosphoryl azide and 1.5 eq of DBU 5 and the
solution was stirred at r.t. overnight. The reaction

m xture was diluted with Et Odggand washed with 1 % aq
HOAc before the organic |ayer was dried and sol vent
evaporated. The residue was chromat ographed usi ng

Et OAc/ Hex to give a product that was tye d with

tri phenyl pho®hine (2 eq) in THE (1% wa over ni ght

to give BM (=1, R3=cycl ohexyl ethyl, R2z] after

reverse 10 purification. Method B . To a
sol ut | M2 (n=1, =cy.cl oh R2=Ne

%g/l ngﬁdd eq~of b‘g’ﬁzyldgi{icg%bonyl and the 4 425

reac was stirred overnight bef the solvent was

evaporat ed and resi due chromat ograpfied to gi ve BM3
(n=1, 15 R3=cycl ohexyl ethyl, R2=Me). Conmpound BM4 (n=1,
R3=cycl ohexyl et hyl, R2=Me) and BMb (n=1,
R3=cycl ohexyl et hyl , R2=Me) were generated from BM2
(n=1, R3-cycl ohexyl et hyl, « NH
N—{
NH

o] © L
HN&( I:I
o] Z ;
561 :3’ . 402 403 583 6” 425 426
W

v NH
N
o NH
;'-I/D
]
562 584 N 425 426
>
N
\ NH
N
o NH
Re
0
563 585 N 425 426




R2=Me) and BMB (n:1 R3= cycl ohexyl et hyI R2=Me) through

Boc- deprotecti on. WO 2005/ 058311 PCT/ 0820114/ 0417ell

-287 The foll owi ng conpounds were synthesized using

simlar nethod: # Structure MW Cbs # Structure MWV Cbs.

ntI e W FINHN-Nx 1j NKNH O 618 332 333 619 468 469
WOPBWSRI Met hod BN 0 0 C1 O ci  Chz- NH H2NPERASERg041700

5 A m xture of Pd(OAc)2 (9 ng), triethylamne (17

mcroliter), triethylsilane (,’é} mcroliter) and BNl

(20 ng) in DCM was hydrogenatée 4t 1atm at rt for 1.5

h before the reaction was filtered through a Celite pad

to give BN2 after renoval of solvent. 0 I\/Et hod BO The

fol |l owi ng conpounds were generated thro

boc- depr ol ectbo the correspondi n%
materia u5|n ,@%TFAln DCM rt 30 cture
MNOos fir e MNOos W e
405 586 N 426
0
"
NH
\N_{,NH \N—(
" oA NH

410 4an 589 425 426




WD 2005/ 058311 PCT/ US2004/ 041700 - 288 H HZN N O Nf NH
620 NH 266 267 624 NH ~ N~ 288 289 NH\ NH N ONH N
NH 621 NH 266 267 625 320 321 HN HZN\NH 1 NH N NH
O 622 O NH 274 275 626 320 321 HV NH2 p N NH 623 O

Wb 2bdostda Met hod BP WO 20051058311 PCT/ US2QQ44Q4 0708700

- 275 -

568 410 411 590 0?,
/
569 f | 411 412 59
O
N\ NH
N
0O NH
O
570 Oy N 411 M2 592 439
"
o
N

411 412 593 439




- 289 R ~-SOCBOCR N ORNR2Z ORNNN RZ O~-N NH R3 R3
HOOn 0... ) BP3 n )n BPI / \ BP2 Method BP, Step 1
To a solution of BP1 (n=1, R =Me, R2=H, R3 =

cycl ohexylethyl) (0.012 g, 0.028 mmol) in CHCI 2 (0.5
m.) was added 2,6-lulidine (0.010 nL, 5 0.086 nmol),
Ad%ﬂF“"E’@ﬁséQ4 g, 0.093 nmmol), and benzyl bromnmi RCHEE20MEH41700
nm., 0.084 mmol). The reaction was stirred at room
tenperature for 16 hours. The %;olid was filtered, and
after concentration the resi du®as purified by reverse
phase HPLC to yield BP2 (n=1, R =Me, R2=H, R3 =

cycl ohexylethyl) (0.010 g, ©0.019 nmol). Ms nme: 526.1

(M-H) . 10 o BP. Step 2 BP3(n=1, R‘=|Vﬁ+(/NFQ2=H, R3 =
cycl ohexyi efi as prepared from BPZE nH R =Me,
R2=H, & _cydllohexyl ethyl) using 30% T M5 m e:
426.1 ( . 0S.  # Structure WWe, o
572 o 411 412 594 N 439 440
N\
N y/
573 411 412
Method BD
Rt 8 R!  NH
RL 8 N—{ N—{
N—( o NH o NH
o NH
RS - . R3
R3 H H
H
RS N RIE N
) = ) = Jo
5 BD1 BD2 BD3
Method BD, Step 1;

Compound BD2 (n=1, R'=Me, R%=cyclohexylethyl and R'°=Ph) was
obtained from BD1 {n=1, R?=Me, R3=cyclohexylethyt) using Method N, Step 1.
Method BD, Step 2;
10 Compound BD3(n=1, R'=Me, R*=cyclohexylethyl and R'*=Ph) was
obtained from BD2 (n=1, R'=Me, R°=cyclohexylethyl and R'*=m-Pyridyl) using
Method N, Step 2.
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627 ~0 J 425 426 15 Method BO WD 2005/ 058311

PCT/ US20041041700 -290 BOG BOG R2 RNN. R2 RNN R2 RIN'N

ON3 OOlJINHR Step 7 R Step 2 R3 HN~ HN MO MeO BO1

BO2 BO3 W Owve Method BQ Step 1: BQ was prepared

mﬁg{;sgg,to Method AZ. 5 To a solution of BQCTﬁ[BZ[ﬂ%U{Ml?ﬂﬂ
Me, R2=H, R3 = cycl ohexylethyl) (0.004 g, O.

mmt) in CH2CI2 (0.3 nL) was added DI EA (0. 007 rrL,

0.040 mmol), acetic acid (Q-,881 nL, 0.017 nmmol), HOBt

(0.003 g, 0.019 mmol), and (0.003 g, 0.016 nmol).

The I 16

nour &0 FpigHing BomBbirid:iedlqenpalbl BERG il iBlhods )

reverse phase HPLC 10 to prgy jde BQR (n=1, R =M, R2 H,

R3 = cycl olgespuet hyl ) (w003 g, 0.#€05 nTrDB)ructuﬂh/S me: MW

627.1 (M+H). Met hod BQ Step"Qe BQ2 (n=1, R =Me, R2=H,

R3 = cycl ohexylethyl) (0.003 9, 0.005 15 mml) was

treated with 20%TFA/CH2CI2 (1 m) in the presqpce of

PS- N
595 460
Method BE

Rl S R! NH
RL 8 ‘N N
N‘( _{JH _<:.IH
NH 0 0
0
Ha HS
/e R H B H
H RS PE
1 1
N N
g Vet el
Q 0
BE1 BE2 BE3

Method similar to Method M was adapted for these transformations. The
following compounds were generated similar methods.

Obs.
# Structure MW iy # Structure MW
e

597 439

Method BF

Obs.

461

Obs.

440



t hi ophenol resin (0.030 g, 1.42 mmol /g) for 3 hours.

The solution was filtered and concentrated to produce
BO3 (n=1, R =Me, R2=H, R3 = cycl ohexylethyl) (0.002 g,
0.005 mmol). MS nle: 377.2 (MtH). S Structure MWV Chs.

W | ONIV-NH O=—~(.,_ ... [y N628 HL/ 376 377 20
VeGP EIBIND 2005/ 058311 PCT/ US2004/ 041700 - 28 T/URR8R/041700
BOC F12 NJ iJ_p2 pN~N-g2 p NN 3 0 3 ONH p SiBp 1
OS-~-RStepz O RBRHNNSNOafg- /~11 n ~n n MO MO

/ BRlL BR2 BR3 Ow Owe Method BR, Step 1: 5 To a

solution of BRl(n=1, R =Me, RR=Hs R3 = cycl ohrkyl syl )

(0.004 R\ 0,807 mml) in pyridie (0.2 n) was Nedfied
DVAP (a fPwicrystal® d hylsul f onyl  chpehi daH( 3
drops) .0 Whaction gas stirgéd at room tenp ure

for 6 daws.\ The reacrionh was qugpghed With water |apd
di | uted wit pHoH2CI 2.BFphe
R15
Jn YA a

R16 RS
BF1 BF2 BF3

Method BF, Step 1:

Method similar to Method T, Step 1 was used for the synthesis of BF2 (n
=1, R'=Me and R°=phenethyl, R'°=H and R’°=n-propyl).

Method BF, Step 2:

Method simitar to method L Step 3 was adapted for this transformation.

The foliowing compounds were generated using similar methods.

HN )n

Obs.
# Structure MW "y # Structure MW
e

397

HNay M0
599 %Cﬁat\O 376 377 604

600 3% 3N 605 397

Obs.

398

398



organi c |l ayer was renoved, and the aqueous phase was
extracted with CH2CI 2 10 (3x). After concentration, the
brown residue was purified by reverse phase HPLC to
yield BR2(n=1, R =Me, R2=H, R3 = cycl ohexyl et hyl)

WO 9058311 0. 004 mmol ). M5 Ve: 663.2 (MtH) .  MetrRRshoBhyizeo
Step 2: 15 BR3 (n=1, R =Me, F12 =H, R3 =

cycl ohexyl ethyl) was prepared from BR2(n=1, R =M,
R2=H, R3 = cycl ohexyl ethyl).$ml ow ng a procedure
simlar to Method BQ Step 2. M5 We: 413.1 (MtH). Cbs.
Structure MWWe | O N-r-NH O1 810 629,412 413 20

Met hod BS WO 2005/ 058311 PCTI US200410417 \("2'92- BOC
soc RNR2 R N( Ph~/Nl N-R2fINIY I_If’hNHOs ONH
0 R3 R3 HN 4&@, - HNn/nO- 1)1

j—\; d N H Hl 1
601 N 390 3% 606 N 397

)

602 N 390 391 607 411
JJ N

603 397 398
=N
é}

Method BG
\ \
o M- o oz
A Rs Stap1 A R;;
Aal®
o () o
)n Yn
BG1 BG 2

Method BG:

To a solution of BG1 (n=1, R=cyclohexylethyl) (0.136 g, 0.31 mmo!) in
CH.Cl, was added 2 ,6-lutidine, AQOTf, and butyl iodide. The reaction was
stirred at room temperature for 96 hours. The reaction was filtered through a

398

412



MO/ BS1 MO NH )n Owve Qwe BS2 BS3 Method BS Step 1:

To a solution of BS1(n=1, R =Me, R2=H, R3 =

cycl ohexylethyl) 5 (0.003 g, 0.006 nmol) in CH2CI 2

(0.3 mM-) was added phenyl isocyanate (2 drops). The
reaction was stirred at roomtenperature for 16 hours.
Th¥O22%¢883h was concentrated and purified byPFEYazeH41700
phase HPLC to provide BS2 (n=1, R =M, R2=H, R3 =

cycl ohexyl ethyl) (0.002 g, O. nmmol). M5 me: 823.5
(MtH). 10 Method BS Step 2: ound BS2 (n=1, R =M,

Tth G P RBRHO B bt SRl 5 el By
Fﬁiiﬁ:ﬂaihﬁﬁn@bg_l@hg\(@& OLPERICAL/ N aheb) tHufisHBG2In=0; 25
|

l) (0453 nL) for 2 hours. The 15 reaction was
TR el Ra VIR =0 RO 0 S oMl A Vs M el
HPRSE . to furnish BS3 (n=1, R=Me, R2=H, R3 =
cycl onexylethyl) (0.0012 g, 0.002 nmol). Ms me: 454.1
( MrH) Therellowing cempaundiwes prenasdbusiog Rimieggnethod # 453
454 Met hod BT WO 200510583110 PCT1US20041041700 -293

5

BG3
Method BH

_(
2t 3 A
Rt gfnn A% qj.un
I 'R
In Y

BH4 BH3

Method BH, Step 1.

Compound BH1 (n=1, R®=cyclohexylethyl and R'°=n-butyl) (0.060 g, 0.12
mmol) and 5% Pd(OH)./C (0.040 g) in EtOAc (1 mL)/MeOH (0.2 mL) was stirred
under an atmosphere of H; for 20 hours at room temperature. The reaction was
filtered through a pad of Celite, and the solution was concentrated. The crude
product mixture BH2 (n=1, R%=cyclohexylethyl and R'°=n-butyl) was carried on
to the next step without purification.

Method BH, Step 2.
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15

RR, ~NH NR NHOMNH O NHR3 R31, PH R2 Br BTI
BT2 Method BT: To a round bottom fl ask were added
conmpound BT1 (R =Me, R3=Me) (100 ng, 0.29 mmol),
anhydrous toluene (2 m), 3-am nopyridine (55 ng, 0.58

WPlobsosesand 2- (di -tort-butyl phosphino) bi phemisadodidarzoo
ng, 0.058). The solution was then degassed by N2 for 2

m nut es before NaOt-Bu (61 ng, 0.638 mml) and
Pd2(dba)3 (27 ng, 0.029 mopiiwere added. The reaction
was stirred at 80 C for 22 hours. After cooling down

to r aavlitioRt BH24e1, RhayepaskylethyNvarl RO diylowas! d
wat er and extrac{ ed bzgg-:QCIZ#. T¥1e conbi nedt%)(r)Nani C

cpayariediad RIREHCtIRixiie g1 BHANaDRIS uaing & methoddmilar to
Mefthod & 9801 THE RS BLifipd 7L oS TRRBLAIERY uSiho
EtQActhesaneciotyielil aH(;I =t nﬂadﬂem%oymehwiemw aadiRiT=n-butyl)

] . T = = 1=
(@36 B G 8 o shry SRR B 151 M AR g et an
FPB99-buty i idBo$ GPE03D nsindl, $8%5yi). (For B4 kh=1, F8=Ub, (s,
R eyt gad Miih-butyl), M8 e, So5 MRS, For BHa (AL ©

R*=Me, R’=cyclohexylethyl and R'*=n-butyl), MS m/e: 409.1 (M+H).

Method BH, Step 3.

Compound BH4 (n=1, R>=Me, R*=cyclohexylethy! and R'*=n-butyl) (0.032
g, 0.078 mmol) was converted to BHS (n=1, R>=Me, R%=cyclohexylsthyl and
R'"*=n-butyl) (0.016 g, 0.043 mmol, 57% yield)using a method similar to Method
A, step 3. MS m/e: 392.1 (M+H).

The following compound was generated using a similar method:

Obs.
# Structure MW # Structure MW

609 °"O 391 392

Method Bl
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20

HN | INITT H O HN HNAN 631 N/ 347 348 632 0 156 357

Ur NH 080 NH NH HNxN- HNAN. 633 r \ 357 358 635 ' \ O
357 358 WD 2005/ 058311 PCT/ 1JS20041041700 -294- NH UN,
Ni HN ~N~N HN.rN 634 0 357 358 636 J ° ; 358 359

Method BUR R ONS O5 NS O NkBac 3 H d NH R3 TFA
YOS ®Nn n n BUL B2 BB R R R1L 0 NNHPOTRSHEH700
O NNBoe NH 1)NH ~- (/INHR3 rn R3 mR3 MO N MO v N

HN BUG BU5 BU4 282 -

A solution of BI1(0.020 g, 0.040 mmoal) in DCM (1 mL) was degassed
using freeze/pump/thaw (4x) method. At the end of the fourth cycle Crabtree’s
catalyst was added and the system was evacuated. While thawing, the system
was charged with hydrogen gas, and the reaction was stirred at room
temperature for 16 hours under an H; atmosphere. The reaction was
concenirated, and the brown oil was purified by reverse phase HPLC to furnish
BI2(0.011 g, 0.022 mmol, 55% yield). MS m/e: 368.2 (M+H).

Method BJ
Ry O Ry NH
HlN—(o f{N\<NH ;Q_j«m
077N O
0 NH " Rg y Rs
o G —
Q N N
- ¢
BJ1 BJ2 BJ3

Method BJ, Step 1

A mixture of 2 ml dioxane solution of BJ1 (R'=Me, R*=Me) (140 mg, 0.5
mmol) generated using Method BK Steps 1 & 2, indole (1.2 eq), potassium t-
Butoxide (1.4 eq), Pdx({dba); (0.02 eq) and 2-di-t-butylphospinobiphenyl (0.04 eg)
in a sealed tube was irradiated in a microwave oven at 120 °C for 10 min and
the mixture was separated via a silica gel column to give BJ2(R'=Me, R*=Me)
(0.73 mg).

Method BJ, Step 2

BJ2(R'=Me, R*=Me) was converted to BJ3 (R'=Me, R°=Me) using
Method BK, Steps 3 & 4. Obs. Mass for BJ3 (R'=Me, R*=Me): 319.2.
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5 Method BU, Step 1, To a round bottned fl ask
containing BUL (m=1, n =1, R =M,

R3=Cycl ohexyl ethyl) (99 ng, 0.307 mmol) of the
trifluroacetic acid salt of pyrollidine derivative in
WdleofssiyM was added (86 L, 0.614 mmol) of peryyszeaarroo
triethylam ne foll onwed by addltlon of (76 ng, 0.307
nmol ) N-(benzyyl oxycar bonyl oxy) succi ni m de. Stir at
roomO tenperature for 18h. _bBghute the mxture with DCM
and extract with sat'd NaHCO3 soln, then water.

CoI | ect the organic portion and dry over Na2S04, filter
conggntrate in vagho ks fy by silica gel

romat oéﬁ ﬁ{ﬁ‘y (el uting Wi thma to 60% WO 2005/ 058311
PCT/ U82004w1700 - 295 Et OAc/ hexanes) to yield BU2
(m =1 1, R =Me, R3=Cycl ohexylethyl) (130 ng,

0. 284 | \r93% yield). M5 me: 458.1 (M+H). Method BU,

Step 2, a solution of B2 (m=1, n =1, R =M,
R3=Cycl ohe t hyl) (130 rTg) inl m of MOHin a
§§acti on vi was adde of a solution of 70%
uOCH i n ter and O g m of NH4OH. Seal the vial and
shake at r¥po nperature for 72h. The m xture was
concentrate vacuo. The m xture was diluted with 1

m of MBOH and a m xture 30 ng of NaHCO3 and Boc2O (87
ng, 0.398 mmol) were added. The 10 sol ution m xture was
stirred at roomtenperature for 18h before it was
concentrated and the residue purified by silica gel

chr omat ogr aphy using El e Kes to yield the BU3 (m
=1, n=1 R =M, R3=Cycl ohexylethyl) (90 ng, 0.167
mol, 58%yield). M5 nle: 5411 4411(MH—|) 15

Met hod BU Step 3, A SObUtl@ & = 1,
RtFl\/b cl ohexyl O 167 ) i haviessuh's
H%/ ydr oggﬁxgduu&—ﬁg—]:eg—ﬁg of Fy(gﬁ)z 288004
W at R* R? R® R*
BK1 BK2 BK3
N s NH,OH, /BuOOH \  NH.HCI
N‘( . MeOH N
o M OA\NH o oM
R® R® R3 R* R? R*
BK4 BKS BK6
Method BK, Step 1:

Hydantoin BK2 (R*=N-benzyl-3-piperidyl, R*=n-Bu) was prepared
according to Method D, Step 1 from the corresponding ketone BK1 (R%=N-
benzyl-3-piperidyl, R*=n-Bu). Analytical data for BK2 (R°*=N-benzyl-3-piperidyl,
R*=n-Bu): (M+H) = 330.1.

Method BK, Step 2:

To a suspension of hydantoin BK2 (R°*=N-benzyl-3-piperidy!, R*=n-Bu)
(138 mg, 0.418 mmof) in DMF (1.5 mi) was added dimethylformamide
dimethylacetal (0.11 ml, 0.84 mmol). The resulting mixture was heated in a 100
°C oil bath for 16h and then cooled to RT and concentrated under vacuum. This
crude residue was purified by column chromatography (MeOH/DCM) to give
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25

30

1 atmfor 1 h. The reaction mxture was filtered
through a pad of di atomaceous earth and the pad was
washed with MeOH Concentration of the collected
organi c portions ?0 in vacuo yielded BWU (m=1, n = 1,
R =Me, R3=Cycl ohexylethyl) (47 ng 0.116 nmol, 70%
yiveoansoNsiim e: 407.1 (MrH). Method BU, Step 4CTTgs2804/041700
vial containing 10 ng of powdered 4 4 nol ecul ar sieves
was added 3- '.5 nethoxyphenyl boronic acid (60 ny,
0.395 nmml) then 3 nl of anhyd#®ts MOH To this
m xt ure_was dded pyridi ne ‘1qo m, 0.650 rnnol),
CB(OQN§9§K? 'ﬁﬂrfd\l benad@-piperidyl, R'znBu#4Q mg-0.408ymol, 97%),
Rhmhﬁ%1 Gycl ohexyl ethyl) (7.83 ng, 0.019 mmwol) and
t muremasstwredatroomtemmrMUrefor96t1
before it was quenched with 0.25 m of 7N ammonia in
net ha [ he reaction m xture was extracted
Wi th \r@kgfo%ékaﬁgéﬂ%M and the organic |ayers were dried
and consarbiiba oilf_| g [%ﬂmf BK® (REi- gww Wpeﬂmyi fr*ed-Bd) §70
a reyerse-p as to.give roduct

M9aDeN o (100 koe eeBallLangeren Breapet (197 g, 0.26

r RiFROIR! TIRd retshﬁmy%;ﬁmlré @8s pldeed e ah O Danpst 60/C tdreth and then
usi n a reverse hase HPLC systemto furnish BUS (m

natl ey gogingse Al t%nqagmmmm@ed by gédmon of
%?'&B&(Mi ﬁNhér%l Mh@ﬁ%ﬁ%ﬁ%ﬁﬁg}t% Ale1 fr\PKE'?l-F B d

4mt3aspsmrp|)sep@1ﬁed apd the aguspors tayer extmtw?i with d:‘é@&.cémmhe
V\ﬁrd?lwlé port:éné%ére%mtﬁﬁgd, Qva'é'hgé Jith Fb?m@?én& o@r%ﬂé%m filtered,

and concentrated. This crude residue was purified by preparative TLC {1000 um
silica, 15% EtOAc/DCM) to give two separated diastereomers BK4 (R*=N-
benzyl-3-piperidyl, R*=n-Bu) (24 mg, 0.067 mmol, 33%, MS: (M+H) = 360.2) and
BK5 (R%=N-benzyl-m-piperidyl, R*=n-Bu) (22 mg, 0.062 mmol, 31%, MS: (M+H)
= 360.2).

Method BK, Step 4:

Diastereomer BK5 (R°=N-benzyl-3-piperidyl, R*=n-Bu) was treated
with NH,OH (2 ml) and t-butyl hydrogen peroxide (70% aqueous, 2 ml) in MeOH
(4 mi) for 24 h. After concentration, the crude sample was purified by
preparative TLC (1000 mm silica, 7.5% 7N NHs/MeOH in DCM). The resulting
sample was dissolved in DCM (1 ml), treated with 4N HCl in dioxane for 5 min,
and finally concentrated to give diastereomeric products BK7 {R®<N-benzyl-3-
piperidy!, R*=n-Bu) (12 mg, 0.029 mmo!, 43%). 'H NMR (CD30D) & 7.60 (m, 2
H), 7.42 (m, 3 H), 4.39 (ABq, Jag = 12.8 Hz, Avag = 42.1 Hz, 2 H), 3.69 {(m, 1 H},
3.39 (brd, J=13.6 Hz, 1 H), 3.20 (s, 3 H), 2.96 (m, 2 H), 2.45 (m, 1 H}, 1.99 (m,
1H),1.92-1.78 (m, 3 H), 1.68 (brd, J=12.4 Hz, 1 H}, 1.50 (dq, Jy=3.6 Hz, Jy=
12.8 Hz, 1 H), 1.36-1.22 {m, 4 H), 1.03 (m, 1 H), 0.90 (t, J=7.2 Hz, 3 H). LCMS:
tr (doubly protonated) = 0.52 min, (singly protonated) = 2.79 min; (M+H) for both
peaks = 343.2.

The following compounds were synthesized using similar methods:



Method Bv2 R 4 OH' 4 OR R3.CHO+ SS R3 S7~-S R3
R4 O NNH-1y 0 3 R4 5 BVl BV2 8V3 Bv4 BV5 Method BV
Step 1. The nethod was adapted froma literature
procedure (Page et at, Tetrahedron 1992, 35,
WPansméf)y 10 A hexane sol ution of nBulLi (4. 4,(3%,52“1,3104”00
mol ) was added to a -78 C solution of BV2 =
phenyl) (2.0 g, 10 mmol) in THE (47 nl). After 60
mnutes at -78 C, a solutiorggfl. BV1 (R3 =

3- brono- 4-fl uorophenyl) (2.24 g, 11 nrnol) was added
and the reaction sI owy warnmed to RT over 18 h. The
rﬁactl o%mipkure 9 ched with saturated amoni um
chl oride solution amd eué racted with CH2Cl 2 (2 x),
dried ovgyy 15 MJSO4 and concentrated under vacuum The
resulting oil was subjected to silica gel
chronatBgrephy usi ng 4- 10% Et OAc/ Hexanes to give a

white s BX3 (R3 = 3- brono-4-fluorophenyl and R4 =
Brenyl )O (1 4288 agbl, 4299."'H NMR (CDCI3) 6 7.61
(m 2 H, m 3H, 6.94(m 1H, 692 (m 1H),
6.68 (m 1 H, 3.15 (bs, 1 H), 2.57-2.73 (m 4 H,

1.89 (m 2 H. 20 Method BV Step 2: WD 20651058311
PCTI US2004/ 041700 -297- A solution of BV3 (R3 =
3-brono-4-fluorophenyl and R4 = phenyl) (1.69 g, 4.23
mmol ) in acetone (40 ni)MgthodBbw v added via addltl on
f unnel topp 0 ﬁ:ém ution of

R, NH
_( RP N‘(
o;k< NH ) o BL3 o\
S H2N o
R - \ R3
NaBH;CN
o DCE, MeOH s =
n 2) TFA R~ n
BL1 BL2

To a 2ml Methanolic solution of BL1 (n=1, R°=cyclohexylethyl, R'=Me)
(10 mg) was added BL3 (HCl salt, R'°=H, 2 eqg) and NaOAc (2 eq) and the
mixture was heated to 80 C for 16 h. After removal of solvent, the residue was
treated with 20% TFA in DCM for 30 min before the solvent was evaporated and
residue purified using a reverse phase HPLC to give BL2 (n=1,
R3=cyclohexylethyl, R' = Me and R'® = H).

The following compounds were synthesized using similar methods.

Obs.
# Structure MW # Structure MW

mfe
&
-~ H
SAS® Y IO
o 3 o 3
616 HOLN:__dH 348 349 617 md" 388

Method BM

Obs.

389
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N- br onosucci ni mde (NBS, 11.3 g, 63.3 mml) in acetone
(200 m-) and water (7.5 nL). The m xture was slowy
warmed to FIT, and quenched after 60 mnutes with 10%5
aqueous Na2S(3. After diluting with CH2Cl 2, the | ayers
were separated, and the organic |ayer washed wth

wa &20?525?53'," brine (1 x) and dried over MySO4 PCT/US2004/041700
Concentration under vacuum afforded an oil which was
subjected to silica gel chromapggraphy using 5%

Et OAc/ Hexanes to give a solid Bv4 (R3 =

3- br onp- 4-Bekuor ophenyl and Rfog phenyl) (6%deng, 2. 24
nmol , 53%) . NH NWVR (CDCl 3) p& 8N9 (m 1 Hg2 7.R3 (m 3

H, 10 6% (m 1 H, 7.50NH 2 H, 7.20 waf 1 H).

Met hod ;
R4 = phe and _RBARA and

BV4 (R3 r omo2AA Lor ophBAYl and R4 = p ) using
Met hod Step 4. Stru e MW Qbs. ucture MV
Cbs. W W NHNH O N NH Br 639 . 261
362 640 \ HNA - Human Cat hep D FRET as$dyyn-elp, Thi s

assay can run in either cbitintous or en
format. Caéﬁw‘epsi_n Dis an a%tic proteaseg gat _
possesses Tow primary sequence yet significant active
site honology with the hunmap aspartic protease BACEL.
BACELl is an anyloid | oweri ngI2%ﬂ'g°@CMor Al 3%@06”
di sease. Cat hespin D knockout mce die wthi¥fn weeks

after
H

2 2 N
ﬂ,N _(NH H‘N -
0 NH 0 NH
R R® ?
4&:% A-IN-Cbz
BM4 BMS
Method BM, Step 1:

To a toulene solution (3m!) of BM1 (n=1, H3=cyclohexylethyl, R°=Me)
(0.050 mg) was added 1.5 eq of diphenylphosphorylazide and 1.5 eq of DBU
and the solution was stirred at r.t. overnight. The reaction mixture was diluted
with EtOAc and washed with 1% aq HOAc before the organic layer was dried
and solvent evaporated. The residue was chromatographed using EtOAc¢/Hex to
give a product that was treated with triphenylphosphine (2 eq) in THF (1% water)
overnight to give BM2 (n=1, R’=cyclohexylethyl, R>=Me) after reverse phase
purification.

Method BM Step 2:

To a DCM solution of BM2 (n=1, R*=cyclohexylethyl, R°=Me) was added
1 eq of benzyloxycarbonyl-OSu and the reaction was stirred overnight before the
solvent was evaporated and residue chromatographed to give BM3 (n=1,
R®=cyclohexylethyl, R>=Me).

Compound BM4 (n=1, R%=cyclohexylethyl, R>=Me) and BM5 (n=1,
R=cyclohexylethyl, R%=Me) were generated from BM2 (n=1, R®=cyclohexylethyl,
R?=Me) and BM3 (n=1, R®=cyclohexylethyl, R°=Me) through Boc-deprotection.



25 birth due to nultiple G, immune and CNS defects. WO
20051055311 PCT/ US20041041700 -298- The substrate used
bel ow has been described (Y. Yasuda et al., J. Blochem,
125, 1137 (1999)). Substrate and enzynme are

g‘qm?;ﬁ{ fAhly available. A Kmof 4 uMwas de

our la flclar the substrate bel ow under the astg%rrms&ﬁngmhﬁm
conditions described and is consisitent with Yasuda et
al. 5 The assay is run in aggul final volune using a
384 well Nunc black plate. 8 concentrationsof conpound
are

f ol ITE{\?ggmﬁﬂHggbﬁ‘?P gﬂaﬁ\fwsu st rdfz:\?'Plgjdv?t\/lg t Igr%rgﬁ%ﬁ ﬁég o

i ncubation at 37C for 4%pgans. The rate of increasegyp
#l uor esseumarei s | i nmwr for over 1 | nStamtures measmwed at
the end of the 10 incubd®™®on period using a Ml ecul arfve
Devi ces FLEX station plate reader. Kis are

interp@yl ated fromthe 1C50s using a val ue of 4uM and
t he oncentration of 2. NReagepts 15

Na- Ace}-at~e” Pt 1% Brij-35 from 10% gtjo klbi ochem
DVBQ Burd f j $95% human |iver Cathgmsin D (At hens
gResear chechnol ogye Cadst 16;912 0301 ?0 Pepugsde 459

substrat e{-kin=4uM Bachem Cat # Rppstatin is used
as a corp{zmol i nhibitor (Ki-y0. 5n @’us avai |l abl e
fromSighma. Nunc 384 well black plates Final Assay
buffer conditions

Method BN
99!
Y 0
H,N
BN1 BN2

A mixture of Pd(OAc). (9 mg}, triethylamine (17 microliter),
tristhylsitane {11 microliter) and BN1 (20 mg) in DCM was hydrogenated at 1atm
at rt for 1.5 h before the reaction was filtered through a Celite pad to give BN2
after removal of solvent.

Method BO
The following compounds were generated through boc-deprotection of the
corresponding starting material using 50% TFA in DCM, rt 30 min.

Obs. Obs.

# Structure MW # Structure MW
m/e



?5 100mM Na Acetate pH 5.0 0.02%Brij-35 1% DMSO
Conpound is diluted to 3x final concentration in assay
buffer containing 3% DVMSQ 10 10ul of conpound is
added to 10ul of 2.25nM enzynme(3x) diluted in assay
butfer wthout DMSQ m xed briefly, spun, and

i nYDAPEYBHY 37C for 3omins. 3x substrate (7. BEGHUSEW4/041700

prepared in 1 x assay buffer wi thout DVSO. 10ul of
substrate is added to each wglzlaam' xed and spun briefly
toinitiate the reaction. Assay plates are incubated WO
2005/ 055311 PCT/ US2004/ 041700 -299 at 37 C for 45m ns
and reaq_' 84 conpatible fluorescence plate
using a $28nm Ex and 393nm Em Conpounds of
present in tton exhibit hCathD Ki data rang
about 0.1 fo apouNHb00 nM preferably about /6
about 100 r?preferably about 0.1 5 ta abgut 75

nMe20he follo INHir e exaspl egs7of e2@npou t 288
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Method BP, Step 1
To a solution of BP1 (n=1, R'=Me, R*=H, R® = cyclohexylethyl)
(0.012 g, 0.028 mmol) in CHxCI, (0.5 mL) was added 2,6-lutidine (0.010 mL,

5 0.086 mmol), AgOTTf (0.024 g, 0.093 mmol}, and benzyl bromide (0.010 mL,
0.084 mmol). The reaction was stirred at room temperature for 16 hours. The
solid was filtered, and after concentration the residue was purified by reverse
phase HPLC to yield BP2 (n=1, R'=Me, R*=H, R® = cyclohexylethyl) (0.010 g,
0.019 mmol). MS m/e: 526.1 (M+H).

10
Method BP, Step 2
BP3(n=1, R’=Me, R?=H, R” = cyclohexylethyl) was prepared from
BP2(n=1, R'=Me, R*=H, R® = cyclohexylethyl) using 30% TFA/DCM. MS m/e:
426.1 (M+H).
M Obs.
# Structure
W mie
425 426
|5

Method BQ
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-301 F/ , ~NO HN The followng compound a a / \ N

HN 5 has a hCath D Ki value of 0.45 nM BACE-i d oni ng.
Protein Expression and Purification. A predicted

sol ubl e form of human BAGEl1 (sBACELl, corresponding to

am no acids 1-454} was generated fromthe full length
BABRRWSHRITf ul | | ength human 10 BACE1 cDNA i nPCT/USZ004/041700
pCDNA4/ nycHi sA construct; University of Toronto) by PCR
using the advantage-GC cDNA PCR kit (C ontech, Palo

Alto, CA). AHindlIt/Prel fragheht from pCDNA4-sBACEL
nyc/ H s was ghl unt ended using Kl epgw and subcl oned into

. v 2
the Stu | Rita.of pFASTBAC (A) (Rnvia-gogen). A sBACEL g HN

nycH s recohlfi nant bacnid was geiiafated by N~
transposi®ixgt i n DH1OBac cel | s(‘G) BRL) . 0‘°Q<NH
Subsequentd y 't he 151ep BACRLycHE Bacni d csfa;mstr%gz wasy” R
trans a@a into sf9Tetls ust Cel | Fectimm HN

i nvi{roge San Diego, CA)\{in r)der to generate N

nant bacul ovi r us Me ells were grown in SF
di (i nvitrogen) pl eganted with 3% heat BaQ3

i nacti was e 2005/ 058311 P@fi U520041041700 - 302- FBS
and 0.5X penicillin/streptonycin solution (Invitrogen).

Five mlli ll\inttetﬁro% &S éiéﬂ'i:t iter

BQ1 was prepared according to Method AZ.

To a solution of BQ1(n=1, R'=Me, R%=H,R®= cyclohexylethyi)
{0.004 g, 0.007 mmol) in CH,Cl, (0.3 mL) was added DIEA {0.007 mL, 0.040
mmol), acetic acid (0.001 mL, 0.017 mmol), HOBt {(0.003 g, 0.012 mmol), and
EDCI {0.003 g, 0.016 mmol). The reaction was stirred at room temperature for
16 hours. The reaction was concentrated and purified by reverse phase HPLC
to provide BQ2 (n=1, R'=Me, R%=H, R® = cyclohexylethyl) {(0.003 g, 0.005 mmal).
MS m/e: 627.1 (M+H).

Method BQ Step 2:

BQ2 (n=1, R'=Me, R%=H, R® = cyclohexylethy!) (0.003 g, 0.005
mmol) was treated with 20% TFA/CH:Cl. (1 mL) in the presence of PS-
thiophenol resin {0.030 g, 1.42 mmol/g) for 3 hours. The solution was filtered
and concentrated to produce BQ3 (n=1, R'=Me, R°=H, R® = cyclohexylethyl)
(0.002 g, 0.005 mmol). MS m/e: 377.2 (M+H).

# Structure MW Obs. m/e
|
O N\fNH
o={ "W
528 N 376 377
Method BR
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pl aque purified sBACEnyc/H s virus was used to infect

1L of logarithmcally growing sf9 cells for 72 hours.
Intact cells were pelleted by centrifugation at 3000xg
for 15 mnutes. The supernatant, containing secreted
KR ahslassyy@s col l ected and dil ut ed 5 50% v/ v Welrhis3ddQadMo
HEPES, pH 8.0. The dil uted nedi umwas | oaded onto a @
sepharose col umm. The O0-sepharose col um was washed

with Buffer A (20 M HEPES »gH 8.0, 50 nM NaCl).
Proteins, were eluted fromthe Q sepharose colum wth

Buf f er B(20m\/| HERES pH 8.0, 500 mM_N®€Cl ). The R
protei n peaks frdhy tNe?Q sepharose col fyn -840 were AN
pool ed and Ioad 0 a Ni - NTA agar og H‘E%l um. The N N
Ni - NTA col utmm was, t en washed wi th, Buf {;€kaC (20 mM i s
HEPES, pH 8.0, 580 mM NaGl f‘e.P"Bou@F@ eins  wef®3 healo A
eluted with D (Buffer C+25 m dazol e). PeakHN
protein frac [ons’" as determ “Br adf ord Assay 0
(Bi orad, re concentrate s a Centricon 30 BR3
concentrator M | IBRore). sBACEL pirity™MAs estimated

to be -90% as "M% assessed by SDS- PA?”xe and Conmassi e
Bl ue staining. N-term nal sequencing indicated that
greater than 90% of the purified sBACE1 contai ned the

pr odomai hig protein is referred to as

spr oBACEi‘etpgﬁmeét (Sj'rol ysis Assay. The inhibitor, 25
nM EuK- bitetd gblhﬂ@ebmnﬂmesmamétm"aﬂ-p F(aaa@o?&exylethyl)
KTEElI SEVNLDAEFRHDKC- bi otin; ClI S-Bjo | nt er nat |

(S5 B0E L e ) Lpdsacsgbssi i Y Gystals) and
ﬂ%’ék&@f’ thionEE %‘%pﬁf\”‘? hé FEHbtBA Wds®irrea 30 fobm lomperature

Sunnyval

roBACEl1, 20 nmM PI PES
fooﬁﬂmu Fhemq%petv@aﬂt@nshed W“t':él?%?ﬁﬁlﬁ’eﬁ’ﬂ“‘@hﬂ“'%ﬁé‘b@'z The
offfc R b BloLE8 o B BB PRl Bkl Cr
(3xh Aftg qeincantraticny thegsrowniregjdue was pairitied by rwrmhaﬁfe 25

B¢ VBT BReli=C Bt (EHEE S PO VBN B 510

menatit B ing: W.BWT-H)S HCI pH 8.0, 0.5 MKF, 0.001%

Method BR, Step 2:

BR3 (n=1, R'=Me, R°=H, R® = cyclohexylethyl) was prepared from
BR2(n=1, R'=Me, R?=H, R® = cyclohexylethyl) following a procedure similar to
Method BQ Step 2. MS m/e: 413.1 (M+H).

Obs.
m/e

# Structure Mw

|
o NyNH

0.}5;-0 j N
629 N 412 413

Method BS
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Brij-35, 20 gg/m SA-XL665 (cross-Iinked
al | ophycocyanin protein coupled to streptavidin;
CIS-Bio International, France) (0.5 pg/well). Plates
wer e shaken briefly and spun at 1200xg for 10 seconds
to pellet all liquid to the bottomof the plate before
30 ¥R&bat i on. HTRF neasurenents were nadePERU§2004/041700
Packard Di scovery HTRF plate reader using 337 nm | aser
tight to excite the sanple foljgned by a 50 AS del ay
and sinul t aneous neasurenents of both 620 nm and 665 nm
em ssions for 4@f; ps. WO 20051058310fCT/ US2004/ 041700
-303 1050 det Bl mi Nag2i ons for jnhi it olsgz (0, were A!
det er ni ned b% Sésuring the Per.ce ‘\(change of the N_EH
r

relative flu nce at 66& nm & d by the rel
f1 uorescence At 820 nm (665 6 6 it |HE)) _in the
presence,, ryi ng corrcen® | ~and a fix<d
concentrati of enzyne and

ub a)ate. Nonl i n

regr essi anafysis of 5 this _dat'dmas perf 8ffied ﬂng
G aph i snBS10 sof t &P ecting four parheter”
| ogi sti &=¢quation, that all f @gpa vari aI ope.
Y=Bot t om &mé Top- Bottonm)/ ( 1+bMé( ( LogEC50- /i | | BS3
Slope)); X is the logarithmof concentration of I, Yis

the percent change in ratio and Y starts at bottom and
goes to toiMethod BS Steprdi d shape. Conpounds of the

resent invention.ha n f abo 0.1.t
0" about 506 Apopteh eraBR=ToHire 1 Wi s sy
NW.603§,. w@mmmmﬂz@z 0.8 Cgmadc%@l ;Muan b@c;laauate (2
conpound in Table has an | | ue of

Ediorg)- e&h %Teagﬂ%ﬁ'ﬁﬁ &grrﬁ'ﬁ gktoo famperature fcgd 66%9”(5%\7’ TRe fgpction
Owas cohbeNitate Mand\piiftfed Y reverse phase HPLC to provide BS2 (n=1,

R'=Ms, R%=H, R® = cyclohexylethyl) (0.002 g, 0.002 mmol). MS m/e: 823.5
(M+H).

Method BS Step 2:

Compound BS2 (n=1, R'=Me, R=H, R® = cyclohexylethy!) was subjected
to the same conditions in Method BQ Step 2. The crude mixture prepared above
was treated with LiOH (0.006 g, 0.25 mmol) in MeOH (0.3 mL) for 2 hours. The
reaction was concentrated, and the residue was purified by reverse phase HPLC
to furnish BS3 (n=1, R'=Me, R’=H, R® = cyclohexylethyl) (0.0012 g, 0.002
mmol). MS m/e: 454.1 (M+H).

Obs.
# Structure MW

m/e
630 453 454

Method BT
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Method BT:

To a round bottom flask were added compound BT1 (R'=Me, R*=Me)
(100 mg, 0.29 mmol), anhydrous toluene (2 mi), 3-aminopyridine (55 mg, 0.58 mmol}
and 2-(di-tert-buty! phosphino) biphenyl (17 mg, 0.058). The solution was then
degassed by N for 2 minutes before NaO-£Bu (61 mg, 0.638 mmol) and Pdx(dba)s
(27 mg, 0.029 mmol) were added. The reaction was stirred at 80 °C for 22 hours.
After cooling down to room temperature, the reaction was poured to cold water and
extracted by CH,Cl,. The combined organic layer was then dried over Na;S0,. After
the filtration, the concentrated residue was separated by TLC (CHsOH:CH,Cl,=1:10)
and reverse phase HPLC (10%-100% acetonitrile in water w/0.1%formic acid) to
produce the desired compound BT2 (R'=Me, R°*=Me and R*'= m-pyridyl) as a
formate salt (23.6 mg, white solid, 20%). '"HNMR (CDCls) & 7.50-6.90 (m, 13 H),
3.14 (s, 3H) MS m/e 358 (M+H).

Obs. Obs.
# Structure MW # Structure MW
m/e m/e
NH
L NH
t b\

156 357

O 5 HN HN™ "N~
631 347 348 632 O
qﬁ\?’ NH Q 0

NH NH
H N~ HN N7

633 0 357 358 635 O 0 357 358
Ot O

=
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o ( 2 HN™ "N
SO, O
634 Q 357 358 636 Q 358 359
Method BU
R " R'
1 | [
0 "\Fs s PR N Oz N _-NBoC
] NH RNH ;Y(Nﬂ
" B3 :5 ™R - MR
TFAHN n Chz’N n Cbz’N n
BU1 BU2 BU3
$1 F'l1 Fll‘l
o "\F,NH 0 N\FNBoc o "\,;Naoc
e nealnG
m RS — m RS e m Ra
Me0\©/" Me0\©/N HN
n n n
8UG BUS BU4

Method BU, Step 1,

To a round bottmed flask containing BU1 (m =1, n = 1, R'=Me,
R®=Cyclohexylethyt) (99 mg, 0.307 mmol) of the trifluroacetic acid salt of pyrollidine
derivative in 5 ml of DCM was added (86 puL, 0.614 mmol) of tristhylamine followed by
addition of (76 mg, 0.307 mmol) N-{benzyyloxycarbonyloxy)succinimide. Stir at room
temperature for 18h. Dilute the mixture with DCM and extract with sat'd NaHCO3
soln, then water. Collect the organic portion and dry over Na;SOx, filter and
concentrate in vacuo. Purify by silica gel chromatography (eiuting with 0 to 60%
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EtOAc/hexanes) to yield BU2 (m =1, n = 1, R'=Me, R*=Cyclohexylethyl) (130 mg,
0.284 mmol, 93% yield). MS m/e: 458.1 (M+H).

Method BU, Step 2,

To a solution of BU2 (m =1, n = 1, R'=Me, R*=Cyclohexylethyl) (130 mg) in 1
mi of MeOH in a reaction vial was added 0.5 ml of a solution of 70% tBuOOH in water
and 0.5 ml of NH,OH. Seal the vial and shake at room temperature for 72h. The
mixture was concentrated in vacuo. The mixture was diluted with 1 ml of MeOH and
a mixture 30 mg of NaHCQ; and Boc O (87 mg, 0.398 mmol) were added. The
solution mixture was stirred at room temperature for 18h before it was concentrated
and the residue purified by silica gel chromatography using EtOAc/hexanes to yield
the BU3 (m =1, n = 1, R'=Me, R®<Cyclohexylethyl) (90 mg, 0.167 mmol, 58% yield).
MS m/e: 541.1, 441.1 (M+H).

Method BU, Step 3,

A solution of BU3 (m =1, n =1, R'=Me, R3=Cyclohexylethyl) (90mg, 0.167
mmol} in 5 ml of MeOH was hydrogenated using100 mg of Pd(OH),-C (20% w/w) at
1 atm for 1 h. The reaction mixture was filtered through a pad of diatomaceous earth
and the pad was washed with MeOH. Concentration of the collected organic portions
in vacuo yielded BU4 (m =1 , n = 1, R'=Me, R*=Cyclohexylethyl) (47 mg 0.116 mmoi,
70% yield). MS m/e: 407.1 (M+H).

Method BU), Step 4,

To a vial containing 10 mg of powdered 4 4 molecular sieves was added 3-
methoxyphenyl boronic acid (60 mg, 0.395 mmol) then 3 mi of anhydrous MeOH. To
this mixture was added pyridine (100 ml, 0.650 mmol}, Cu(OAc); (7 mg, 0.038 mmol),
and BU4 (m =1, n = 1, R'=Me, R*=Cyclohexylethyl) (7.83 mg, 0.019 mmol) and the
mixture was stirred at room temperature for 96 h before it was quenched with 0.25 ml
of 7N ammonia in methanol solution. The reaction mixture was extracted with water
and DCM and the organic layers were dried and concentrate in vacuo. The residue
was purified via a reverse-phase HPLC to give a product which was treated with 5mi
of 40% of TFA in DCM for 5 h. After removal of the volatiles, the residue was purified
using a reverse phase HPLC system to fumish BU5 (m =1, n = 1, R'=Me,
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R*=Cyclohexylethyl and R*'=m-MeOPh) as the formic acid salt (0.7 mg, 0.0015
mmol, 30.1% yield). MS m/e: 413.1 (M+H).

Obs. Obs,
# Structure MW # Structure MW
mie m/e
’ \  _NH ‘N_(m
5_\{,’\/ A{O
\\M‘l f o .__
(( ). ¢ 0
637 '*L/-. 258 359 638 @’Nﬁ j 412 413
Method BV
92
H‘ v
4 OH . o \ p N
CHO A RS’S(“ R N
3 + g7 — = R Ng — pd 0 NH
Bv1 Bv2 BV3 BV3 BVS
Method BV Step 1:

The method was adapted from a literature procedure (Page et al., Tefrahedron
1992, 35, 7265-7274)
A hexane solution of nBuli (4.4 mL, 11 mmol} was added to a -78 G solution of
BV2 (R* = phenyl) (2.0 g, 10 mmol) in THF (47 mL). After 60 minutes at -78 C, a
solution of BV1 (R® = 3-bromo-4-fluorophenyl) {(2.24 g, 11 mmol) was added and the
reaction slowly warmed to RT over 18 h. The reaction mixture was quenched with
saturated ammonium chloride solution and extracted with CH,Cly (2 x), dried over
MgS04 and concentrated under vacuum. The resulting oil was subjected to silica gel
chromatography using 4-10% EiOAc/Hexanes to give a white solid BX3 (R = 3-
bromo-4-fluorophenyl and R* = phenyl) (1.69 g, 4.23 mmol, 42%)."H NMR (CDCls) &
781 (m, 2 H), 7.27 (m, 3 H), 6.94 {m, 1 H), 6.92 (m, 1 H), 6.68 (m, 1 H), 3.15 (bs, 1
H), 2.57-2.73 (m, 4 H), 1.89 (m, 2 H).

Method BV Step 2:
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A solution of BV3 (F{3 = 3-bromo-4-fluorophenyl and R%= phenyl) (1.68 g, 4.23
mmol) in acetone (40 mL) was slowly added via addition funnel to a 0 °C solution of
N-bromosuccinimide (NBS, 11.3 g, 63.3 mmol) in acetone (200 mL) and water (7.5
mL). The mixture was slowly warmed to RT, and quenched after 60 minutes with 10%
aqueous Na,SO;. After diluting with CH:Cl,, the layers were separated, and the
organic layer washed with water (2x}, brine {1x) and dried over MgSQ,. Concentration
under vacuum afforded an oil which was subjected to silica gel chromatography using
5% EtOAc/Hexanes to give a solid BV4 (R® = 3-bromo-4-flucrophenyl and R* =
phenyl) (690 mg, 2.24 mmol, 53%). 'H NMR (CDCl3) & 8.19 (m, 1 H), 7.93 {m, 3 H),
7.66 {(m, 1 H), 7.50 (m, 2 H), 7.20 (m, 1 H).

Method BX Step 3:

BVS (R® = 3-bromo-4-filuorophenyl and R* = phenyl and R'=Me and R® = H)
was prepared from BV4 {R® = 3-bromo-4-flucrophenyl and R* = phenyl} using Method
AS, Step 4.

Obs. Ohbs
# Structure MW # Structure MW -

mle mie
NH NH
N\ N _( N\
O NH

N
N
N 5. O H
639 O @ 261 362 640 @ O 261 NA
F

Human Cathepsin D FRET assay.

This assay can be run in gither continuous or endpoint format. Cathepsin D is an
aspartic protease that possesses low primary sequence yet significant active site
homology with the human aspartic protease BACE1. BACE1 is an amyloid lowering
target for Alzheimer's disease. Cathespin D knockout mice die within weeks after
birth due to multiple Gl, immune and CNS defects.
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WO 2005105A311 PCTI U52004/ 041700 - 309 C ,N{/ CH3 O

IINHWNO NNCH3 1 ~ C5 Human mature Renin enzyne

assay: Human Renin was cloned froma human ki dney cDNA

library and C-termnally epitope-tagged with the

V5-6H s segquence into pCDNA3. 1. pCNDA3. 1- Reni n-V5- 5

6H WUYOBEpl y expressed in HEK293 cel|s and F&ATYSR@4/041700

to >80% using standard NI Affinity chromatography. The

prodomai n of the reconbi nant %%gan renin-V5-61is was

removed by linmited proteol ysi'$¥#si ng i nmobilized

TPCK-tr |psi nto gii ve mat ure- hg&{;an renin. Renin

eﬁﬁ/ﬂﬁﬁ eteuzed below [as begn deseried (Y Yapudaifle e Bipghem. , 125,
' . f 1,

AL L gbbm SLberss %%ﬁ?\ﬂ@?%ﬁ&ﬁﬂ%&é@ﬁ&dﬂﬁﬂ%. A kiR&14 um was

peptide substrate, ecul ar obes, Eugene, _
aisteiming iaurdats fandhe pubstrate balogriidrattie, assay wnditiogsdescribed

%ig%ngymtmﬁw suli9t4Pmi ns at 30 degrees celsius in

presence or absence of different concentrations of
test conpounds. Mature human Renin was present at

r oxi . 2 . |,nhi bi . j VI ined as
T SRR oz i linaVelihe RSMo ACHHaskON NIRS plek ke . B
tdoncentdatizhsohemround dre preéiicubated avitheereayrieofoy 8Riminseat 37C
. 5 :
NG By adidn S SATRLE WSS e Wl BStion 2 87c WP Rins. The
rate of increase in fluorescence is linear for over Th and is measured at the end of the
incubation period using a Molecular Devices FLEX station plate reader. Kis are

interpolated from the IC50s using a Km vaiue of 4uM and the substrate concentration
of 2.5uM.

Reagents
Na-Acetate pH 5

1% Brij-35 frem 10% stock (Calbiochem)
DMSO

Purified (>95%) human liver Cathepsin D (Athens Research & Technology Cat# 16-12-
030104)
Peptide substrate(Km=4uM)} Bachem Cat # M-2455

Pepstatin is used as a control inhibitor (Ki~0.5nM) and is available from Sigma.
Nunc 384 well black piates

Final Assay buffer conditions
100mM Na Acetate pH 5.0
0.02% Brij-35

1% DMSO

Compound is difuted to 3x final concentration in assay buffer containing 3% DMSO.
10ul of compound is added to 10ul of 2.25nM enzyme(3x) diluted in assay buffer
without DMSO, mixed briefly, spun, and incubated at 37C for 30mins. 3x substrate
(7.5uM) is prepared in 1x assay buffer without DMSO. 10ul of substrate is added to
each well mixed and spun briefly to initiate the reaction. Assay plates are incubated



Conpound 68.8 0 N~NH WD 2005/ 058311 PCT/ US2004/ 041700
-310 75.3 O~ H76.9 ray N In the aspect of the
invention relating to a conbi nation of a conmpound of
formula | with a cholinesterase inhibitor, acetyl-

yrylchl ol inesterase inhibitors ca
Qﬂ%ﬁ%&g@&%f chol i nesterase inhibitors are taggﬁﬁgﬂaﬁﬁhﬂm
donepezil, rivastigm ne, gal antam ne, pyridostigm ne
and neostignine, with tacrineggdonepezil, 5
rivastigm ne and gal antami ne being preferred. In the

t [ f

A oo I St Eormbais idorBeccais e raiudt st
%ani&ﬁmﬁgﬁﬁﬂmt%ncan be used. Exanples of nil
ant a
ant ag%mp? ﬁdgﬁ)gtﬂg @%ﬂtm\}e%oﬁ% giﬁﬁégﬁ‘hfﬁl aéatra?gré%qs afgc’)m about
OnRtoaaitaar 500 s paeferatihs abaadd! tonalidtt 180 @ 81058 pade@bly, about 0.1
tlg g Qé%@aSZ; 5, 889, 006; 6,043, 255; 5, 952, 349;
%,B @, , 6,066, 636; 5,977,138; 6,294,554; 6,043, 255
and Fhé 3&loddnl arekampld o0SHM)blmiis thatldxhibit NGHteD Kidgta under
; ﬁ@ﬁrporated herein by reference, For preparing
E aceuti cal conpositions fromthe conpounds
described by this invention, inert, pharmaceutically
acceptable carriers can be either solid or liquid. 15
Solid fgﬁﬁéﬁreparatlons |ncludesp ers, t abl et s,

di sper si é%anules capsul es,
o} 0y
Oy O
O
HN N0
= HN=

I
- \rsl'}
o) T »

HN= <:g£zﬁj:)

=

HN-——(N HN=X



cachets and suppositories. The powders and tablets nmay
be conprised of from about 5 to about 95 percent
active ingredient. Suitable solid carriers are known in
the art, e.g. magnesium carbonate, nagnesi um stearate,
talc, sugar or |actose. Tablets, powders, cachets and
capdi BB he used as sol i d dosage fornms sui PEBUS2G0EP41700
oral 20 adm ni stration, Exanples of pharnaceutically
acceptabl e carriers and nmethods388- nanufacture for
various conpositions may be found in A Cennaro (ed.),
Rem ngton's Pharnmaceuti cal Sciences,518th Edition,
(1990), Mgk Publishing Co., Easton, ennsyl vani a. WO
2005/0 PCTI US20041041700 -31%&/Li quid form

pr epar at ronshigt| ude sol utions, su nsi ons and

enul si ons!’ anpl e may be ne ned water or

wat er - pr op ol solutions for rentera
i njection addi ti on of sweeteners opaci fiers for
oral solutions, suspensions and e ons. Liquid form

preparations may al so include solutions for intranasa
5 admi nistration. Aerosol preparations suitable for

i nhal ati on may i ude solutions and solids in powder
form which%uapPResin conbinatigQn with a

phar maceut jgal | y acceptabl e carrner uchh as an inert
conpressed, gas, e.g. nitrogen. Al soO H are solid
form prepaf atgons which are intended to Fonverted,

10 shortlynéfore use, to liquid forn1p5eparations for

ei ther or 8¢ parenteral administratgon. Such |iquid
forms inerud utions, suspensions enmul si ons. The
conpounds of e invention may al so be deliverable

transdermal ly. The transdermal conpositions can take
the formof creans, |otions, aerosols and/or enul sions

and can.be included in a transdernmal patch of the
natrini:phgeservoir type 15 as arggonventional in the

art for~thks purpose. ~K sz}ﬁ
H NH

5‘?“"’
2 Oy,
e .
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Preferably the conpound is adm nistered orally.
Preferably, the pharmaceutical preparation is in a unit
dosage form In such form the preparation is

subdi vided into suitably sized unit doses containing
AP ofskay € quantities of the active conmponeRby R@ama1700
an efrective anount to achieve 20 the desired purpose.
The quantity of active conpound in a unit dose of
preparation may be varied or30dj usted from about 1 ng
to about 100 ny, preferably fromabout 1 ng to about 50
ng, nore preferably fromabout 1 ng to about 25 ny,
according to the particular application. 25 The actua
dosage enpl oyed nay be vari ed dependi ng upon the
requirenents of the patient and the severity of the
condition being treated. Determ nation of the proper
dosage reginen for a particular situation is within the
skill of the art. For convenience, the total daily
dosage may be divided and adm nistered in portions
during the day as required. 30 The anount and frequency
of administration of the conpounds of the invention
and/QQr~he pharmaceutically acceptable salts thereof

Wil | gul ated according to the judgnent of the
at t endi ngNck®ni ci an consi dering such factors as age,
condi t ¥ alhd shze of the patient as well as severity
of the s T ing treated. A typical recomended

dai |l y ddsapge reginmen for oral adm nistration can range
1 WD 2005/ 058311 PCTt US20041041700 -312-

ng/ day to about 300 ny/day, preferably 1 ng/day to 50
ng/day, in two to four divided doses. Wen a conmpound
of formula | is used in conbination with a
cholinesterase inhibitor to treat cognitive disorders,
Thestoliowing caoigouadconponent s may be co

o]

s
N Q

HN=<(

has a hCath D Ki value of 0.45 nM.

BACE-1 Cloning, Protein Expression and Purification.

A predicted 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-sBACE1myc/His was bilunt ended using Klenow and subcloned into
the Stu 1 site of pFASTBACIHA) (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. Sig cells
were grown in SF 900-1l medium (invitrogen) supplemented with 3% heat inactivated
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30

5 adm ni stered sinmul taneously or sequentially, or a

si ngl e pharnmaceutical conposition conprising a
compound of forrmula |I and a cholinesterase inhibitor in
a pharmaceutically acceptable carrier can be

adm ni st ered. The conponents of the conbination can be

adMAYEYUSPHY i ndividual Iy or together in any PCT/US2004/041700

conventional oral or parenteral dosage form such as
capsul e, tablet, powder, cachejgp.suspension, 10
sol ution, suppository, nasal spray, etc. The dosage of

t i8S aRalo. mﬁéﬁ&rﬂ@fstﬂegmmdir%olﬁﬁ’éh (IRGtr 8 B! 'Fl\féetﬂlllgia%g‘of high titer

publ i shed nater i ran from 0.001

nRjpaye Podisd Sﬁé’i%ﬁmvdﬂlﬁe‘ﬁfl@éfwlmeél iptinfeattle ot logatithmically growing
Cﬂgﬁgﬁé for 98%hoffs. aiﬁ&%?@&lé’\ﬁer@fpeﬁl@{?ﬂ‘ﬂa@:éntrﬂuger 0 At 3099x0 for 15

ol'rnesterase 1n tor are'to mnis
camulas. prievsupednatanta camtaink® ssengted sBAGE 1h wasioligdted and diluted

. j IS d ot f |
15U Aok 2 M. PR e B ERRRR e lop o BitSa o
ssgphaedse cohmai Mhe O:-mm‘rdrqsmclgzlnlmn Wl Taﬁgﬁﬁwi&sapﬁer A (20 mM
| tof, 4 eutica acceptabl e carrier,
wﬂghe$h3H@o¢;p5®dﬁwg¢Bf ormul a Y and Itohe chol i nesterase
i nhi bifroleinseiweg: pluRRFNdMIthe QREBpNaFostLsiurhi alithtBiffter B (20 mM

T 203t SOOmSINRGY-< 166 prefea paaie 061 i selitiase column

fmrew and lbb@e@ @Wﬁﬂﬁ?A'ﬂgﬂodéeccﬂ&ﬁh n rmtewmimbolumn was

di ff erent i nterva are in different

ther washed with Bl & @R e RS, A Bk BOO M NG cBound proteins

C\Gér@&h&?élutdﬂ ﬁiﬂ’ﬂBHﬁéF DQFuffért('ihéEfmernﬁPi‘ﬁ%éicﬁe) P%@E}d’f&gth%cnons
set forth above, ternatives, nodification

\as dedermaned by meeafadfsmﬂwsaw (Bippask 64Y) wese coernteted using a
et Ehacenticy (iide), SEACEE Py YT RHIERD: 1050 -00% s
vassassed hyeSBEIRAGEand Coopassie Bl stafning eNtteiminalsaquancing
V42223 Jrf%%?’&e}le? fribh lé%%) gfl ﬂwgdb]uzl%& SBA%]Eq'co\{'\'%ai%@HE prodomain;
hence this protein is referred to as sproBACE1.
Peptide Hydrolysis Assay.

The inhibitor, 25 nM EuK-biotin labeled APPsw substrate (Euk-
KTEEISEVNLBDAEFRHDKC-biotin; CiS-Bio International, France), 5 pM unlabeled
APPsw peptide (KTEEISEVNLDAEFRHDK; American Peptide Company, Sunnyvale,
CA), 7 nM sproBACE1, 20 mM PIPES pH 5.0, 0.1‘%Brij-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 pl aliquot resulting in a
total volume of 25 ul. 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 ug/mt SA-XL665 (cross-linked allophycocyanin protein coupled to
streptavidin; CIS-Bio International, France) (0.5 ug/well). Plates were shaken briefly
and spun at 1200xg for 10 seconds to pellet ali 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 s delay

and simultaneous measurements of both 620 nm and 665 nm emissions for 400 ps.



1. A conpound having the structural formula ~ R2 XJ,
N~R1 U*WR4 or a stereoisoner, tautomer, or
pharmaceutically acceptable salt or solvate thereof, 5
wherein Wis a bond, -C(=S)-, -S(O)-, -S(O)2 - C(=0) -

) (R7) - N(R) or -C(=N(R5))-; X
“%ﬁg&:ﬁ!ﬁﬁﬁ C(R6)(R7) provi ded t hat V\,hen Xpl%gr[@moum&mn
is not -0-, -S(0O)- S(O)2 -C(=0)- or -C(=NR)-; 10 U
is a bond, -3(0)- S(O)2 3(13(-0) -0-, -P(O)((PlS)-

- C(=NRS) - (C(R6)(R7))b or N(R5) wherein b is 1
or Zquﬂeieﬁmiaammsdpr inhibitors, (5, w@(a@i)e!ermrad)wmeasumg ther

perp i ehanor ol el Rlayi s tbrescaqiicdoog  iped B Epremtive

fluo‘ﬁés‘a)ence a0620 nm {MS;BZG ratioldém tﬂé presevade of Japyidg cehcenRations of /

‘%QTE%{' ‘?ﬁgfgcel ra “8 ﬁml %‘% d fr épg)&ggg?q%?gsuon analysis of

thﬁaymdt@ &Ja%)ﬂe@fohhbd uhihb&it@@hph@ &'hkﬁ‘ds 0 software selectmg four parameter
hel er ocycl oal kyl al k aryl

, |k
oG PASAPNaE) BIowS (9 Grabieicione. VarRodom T o Bt
(1 +¢ég|9?%c)5(cr -k QII@IS(Q%? X @tﬁ&c&fntrﬁﬁ e &lﬁr%hla}réaﬁ’or?-bi |2 Ya{rs1 the
perﬁ@rn)czange uwaa@dmh\éﬁtani aAIaat qm aadegqeatto b:zn wtl@ a|sml@d shape.

;:g | nraﬁ\g& 3ent| ONthd Flesedtiflve Jh'{eﬁ@a%e andCEranGé frofvaBold 0Q|7¥

epen sel ected fromthe gfoup-consisting o
abgut 580 lp.M prelptabiwakqut 0. tjochimmit KO0 alk yhgre preferably about 0.1 to

%EQWC °a#§¥'a¢ra55§;$5 &%ﬁg@a@ﬁl 5 s ’vaﬁigm';’o 35 uM.
o GBS g T SR ) T

“S(O2N(RL') (R 2), -N(R 1)(R12),




N(R')C(0)R8, -N(R')S(QRID, -N(Rt1)C(ONRL2)(RL3),
N(R')C(O OR9 and 25 -C(=NOH) R8; provided that when U
is -0- or -N( R5)-, then R3, R4, R6 and R7 are not

hal o, -OR9, -SR19, -S(ONR')(R 2),
-SOZNRll R12), -N(R11l)(R12), -N(R1t O R8
N% ) g;s(ﬁ 1?Q(10 2N( R"§C(O§ §\I(R')2)(R7 § o)rC( ) PCT/US2004/041700

-N(R 1)C(O)OR9 WO 2005/ 058311 PCTJUS20 0 4104 1 70 O
-314 provided that when Wis ad¥-or -N(R5)-, then R3
and R4 are not halo, -SH, -OR9, -SR39,
-S(O)N(Rll)(HlZ) S(O2N(R') (R12), -N(R")(R12),

-N(R") C( O Re, hl)S(O)RlO -N(R")C(ONR 2)(R 3), or
-N(R") C(0) and i ded that when X is -N(R5)-, W
is -C(O)- and Uis a bgi, R3, R4, R6 and R7 5 g¥e not
hal o, -CN, -SH, -OR9, g, -S(ONR')(R12)
-S(O 2N(R") (R12); or R6 and R7, t har
the carbon to which yYhey'are attached, fornm 2 3¢
menbered cycl oal kyl “gf oup tionally trtuted
R14 or a 3-7 nenbered cycl oalkylether ogiionally
substituted by R14 or R3 and R4 or Rs and R7 together
with the carbon to whichwthey are attached, 10 are

conbined to formnul ti ic groups such as A B or
JR14 Rl ek ':m
or 0, A and B e

qis 0, 1 or 2 provide
a carbon atom and when
doubl e bond; and with the proviso that when R3 R4 RG
and R7 formsaid nulticyclic groups s A B or A Rl&HsR
114Rl4 M

H,C,




g g then adjacent R3 and R4 or R6 and R groups cannot
be conbined to formsaid nmullicyclic groups; 20 R8 is

i ndependently selected fromthe group consisting of H,

al kyl, al kenyl, al kynyl, cycloal kyl, cycl oal kyl al kyl ,

GV6 kaagbdseiny! , heterocyctoal kyl, heterocycl Oqidﬁvﬂsaé(%mlmu
aryl, arylal kyl, heteroaryl, heteroarylalkyl -

-N(R 5) (R )-N(R15) C(O R16, -N(R15) S(O) R16,

-N(R 5) S(O 2FI ' 6- N(R15) S(O-2HER 6) (R 7),

-N(R15) S(ONR6)(R7), -N(RI5)C(ONR 6)(R') and

-N(R 5)C(O OR 6; WO 2085/ 058311 PCT/ US2004/ 031700 -315
H9 is inde @ﬁdenthy snl ected fromthe group conS|s@gng
of H, alky{, cyclo&k '§¢:M¢ycloalkylalkyl
het er ocycl gal kyl ;te&ocycloalkylalk,

aryl al kyl ,/heteroaryk and heteroaryl g 7 R1
|ndependen |y ct ed~f rom the group -a-si j
al kyl, al k&wy cycl bal kyl, cycl oal kyl

cycloalkenyl ret'er ocygl oal kyl, heterocyclo
aryl, aryIaIkyI, vl , heteroaryl al kyl
-N(R15) (R16); R', ¥’ R13 are i ndependently
sel ected fromthe group consisting of H alkyl,
cycl oal kyl , cycl oal kyl kyI het er ocycl oal kyl
het er ocycl oakyl al kyl , aryI aryl al kyl heteroary#m
het er oaryl &l kyl , O NﬂXC»CRQ -S(O R10

-S(O) 2R10, v ( O) N( R1 6), 10 -S(O N(R15)( RLO \FNH
-S( 0O 2N(R12) (R18) faAHECON; MAls].Sﬁymnmuem“

i ndependernt |y getected_fromthe group dgﬁ%lstl g

al kyl, al kenwy @ ynyl \ cycl oal kyl, o%¢|.03

cycl oal kenyl , érocycleal kyl , het er oclc

aryl, arylal kyl, heterg
-CN, -OR15, -C(O R15, OR15, -C(ON(R 5)(R 5,
-SR75, -S(O N(R1) (R 6) O 2N(R15) (R 6), 15
-C(=NOR15)R16, -P(O(OR 5)(OR 6), -N(R 5)(R 6),
-N(R'5)C(O)R16 -N(R NB(O R1

-N(R &SQZR6MR4SQZMR®UQD

-N(R 5) S(O N(R 6) (R AN ~CH,

O

het er oaryl al kyl[S—"hal o,




-N(R15) C{O N(R16) (R17 ) and -N(R15)C(O OR1B; R75, R16
and R17 are independently selected fromthe group
consisting of H alkyl, alkenyl, alkynyl, cycloalkyl,
cycl oal kyl al kyl, heterocycl oal kyl, 20

het er oc cIoaIkyIaIkyI aryl, arylal kyl, heter

H@pépgﬁg Y kyl, aryl cycl oal kyl | ary|heteroc§§F§§P%VFfm°
R 5-al kyl, R E—cycloalkyl, R E- cycl oal kyl al kyl ,
RlE—heterocycIoaIkyI, R18- hejpgr-ocycl oal kyl al kyl,
R18-aryl, R E-arylal kyl, R18-heteroaryl and R18-
heteroaryl al kyl; or RI5 R16 and R17 are R23 O R233y@
R23 RR23 0 ANrr OrM~0 Dr (r~ 256 M)M Mwmﬂnﬁﬁ
nunbers 0 to 5 substituents, mis 0 to 6 and n is

5; RLEis 1-5 substituents |ndependently sel ectedNfro
the group consisting of alkyl, alkenyl, ary
aryl al kyl, aryl al kenyl , arylalkynyl, -hKE,
het eroaryl, HO mal kyoxyal kyl, -CF3, -CN, alKk

_CH,

N

_ORL9, -C(Od C(O)OR19 - (O NHR20, 30/- (O
- (O NH2- o AR '7@ C(O N(al kyl ) (aryi
-0 Nal k o1 05/ 058311

PCTI US20041041 - S( O 2R26; O) NH2,

-S(O NH( al kyl) -S(O)N alkyl)(alkyl) -S(O NH(aryl),

-S(O) 2NH2, -S(O 2NHR19, -S(O) 2NH( het erocycl oal kyl),

-S( O 2N( al ﬁ@{z -S(O) 2N(al kyl) (aryl), -OCF3, -OH,
t

- OR20, -O0- gcycl oal kyl, -0-cycl oal kyl ai kyl, -0-
het er ocycl oal kyl &l kyl , -NH2, -NHR20, -N(alkyl)%?

-N(arvyi al kyl 2, - aryIaIkyI) 5 (heteroa&ylalkycj\N
-NHC( O R20, -N A
- NHC( O N( al kyl )
-N(al kyl ) C(O N( al kylI }
- NHS( O 2NH( al kyl
-N(at kyl ) S(O) 2N




and -N(al kyl ) S(O 2N(al kyl') (al kyl); or two R16 noieties

on adj acent carbons can be linked together to form S, O

10 'S~ or S11-0 R18 is al kyl, cycloal kyl, aryl,

aryl al kyl or heteroarylal kyl; R20 is al kyl, cycl oal kyl,

Y hoosdsas@ substituted aryl, arylalkyl, het er&qﬁ)slzm,gg,‘“m

het eroaryl al kyl ; and mhereln each of the al ky

cycl oal kyl, cycl oal kyl al kyl , heterocycloalkyl 15

het er ocycl oal kyl al kyl , aryl' 3%yl al kyl , heteroaryl

het eroaryl al kyl, al kenyl and al kynyl groups in R, R2,

R3, R4, Rs Re R7 RO R9, R10, R', R12, 3 and Rl4 e

i ndependent |y unsubstitut or substi by 1 to &

R21 groups independent]y I‘selected fro he gro@

consi sting of aIkyI M al kynyl, cygl oal ky] .
nyl , hetero ,

cycloalkyl , cyclm S
heterocycl y alkv I, aryIaIkyI, :
het er oar yl atrkyl , Mhg -CN} -OR15, -C(OR

O(O)N(R75)(R16) : O N(R1s) (R16),
-CH(R s) (R 6), -S(O)2N(R1 6), -C(=NOR 5)R 6,
-P(O) (ORL5) (OR16), -N(R 5)(R)-alkyl-N(R)(RL),
-N(R S)C(O) R76, -CH2- N(RL5)C(O) R16,

-CH2-N(R'5)C(O)N(R')(R‘7)CH,CH2-R15 - OHEN(R Rd6 ) (R ),
-N(R 5) S(O) R16, -N(R1 s.b)2R16, N( S(O 2R 6
-N(R'5)S(O)zN(R16)(R' N

-N(Rls)C( (RL7) “N(R 5) (0 NoRe '
_N(R15)C( @ )C(O)OR16, H,EB( O OR15,

-N3, -NO2 and -S
al kyl, cycl oal kenyl—Cycl I, cycloalk
het er ocycl oal kyl , het er oc | kyi al kyl, ary o
aryl al kyl , heteroaryl, het eroaryl al kyl , alkenyl and
al kynyl groups in R21 are independently unsubstituted
or substituted by t 30 to 5 R22 group % nd endent |y
sel ected fromthe group consisting of al%yfF

cycl oal kyl FANK YN,

cygl oal kenyl, hegerocyclm

het er oaryl ; = CE, ,q%gN, HC
0—CH,
G  m
~
0O N Ci
S
Ci




-OR'"'", -C(OR15 -C(0)OR15, -alkyl-C(OOR S

C(ONR s)(R16) -SR16 WO 2005/ 058311 PCT/ US2004/ 041700
-317 S(ONR 5)(R16) S(O 2N(R15) (R 6), -C{=NOR15) R16,
-P(O(OR)(OR1), -NR1)(R16), -alkyl-NR)(R16)

- N(R15 O R16, -CH2-N(R15) C(O R 6, -N(R 5) &

R 2R16 - CH2- N( R15) S(O) 2R § 92:%3092004;041700
-N(R15) S(O 2N(R ) (R17), -N(R15)S(ONR 6) (R 7),
-N(R ) C(O N(RL6) (R 7), -CH2- Ngfg5) (O N(R 6) (RL7), 5
- N(R15) C( O) OR16, - CH2- N(R15) C(O) OR16, -N3, =NOR75,
-N®2, -S(OR15 and yS(OR15; or two R21 or two R22
noi eti es on adj acerﬁ cagbons can be |inked together to

t c>yp formb5 ~-o0 gr §s 0) and when R21 or are
sel ected fromthe §rouy conS|st|ng of B
-N(R15) C(O) R18, - - (O 6,

-N(R 5) S(O) 2R16 - 2R6 0
- 3 5)S(O)N( 7)
-N(R 5) (O M - - o- N(R”S)C(O)‘a ) (
-N(RlS)C(O)nd-CHZ N(R1) C(O OR16, R 5 an 6
together can™be a C2 to C4 chain wherein, optionally,
one, two or three ring carbons can be repl aced by
-C(O- or -N(H- and 5 R18, together with the

atons to which they areNaftached, forma 15 0 7
menbered ring, optio y.Msubstitut ed
to 5 groups independentd\ sel ected fro tHe group

consi sting of alkyl al kynyl ,"~¢ycl oal kg1,

cycl oal kyl al kyI hel er ocyN(;ﬁ\oal kyl
rylal kyl, heter o
4, 'C(()) m’

het er ocycl oal k /3l
het er oar yl 6\-5 hal o, -
-C( O OR24, O)N(R24)(R25) -SR24, -S(O N(R24) (R25),

-S(0) 2N( R24) (R25), 20 -C(=NOR24) R25, - P(O) (OR2d) (OR2),

“N(R24) (Rz6), -al kyl -N(R26) (R25), -N(R2)C(O) R25  NH

- CH2- N(R24) C{ O) R25, - NgR24) O Re5, - N(Re4) S( O) 2R2
N

- CH2- N(R24) S( O) 2R25 ~CH,

OQ

A
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-N(R24) S(O) 2N(R25) (R26), - N(R24) S(O) N( R25) (R26) ,
-N(R24) C(O) N(R25) (R26), -CH2-N(R24) C(O N(R2) (H26),
-N(R24) C(O) OR25, -CHz-N(R24) C(O) OR25, -S(O R24 and
-S(O) 2R24; and wherein each of the al kyl, cycloal kyl,
W&Eiﬁ%h‘lﬁ# .l kyl, heterocycloal kyl, 25 PCT/US2004/041700
het erocycl oal kyl al kyl , aryl, arylal kyl, heteroary
het er oaryl al kyl , al kenyl and al kynyl groups in R23 are
I ndependent |y unsubstituted .gpgsubstituted by 1 to 5
R27 groups independently selected fromthe group
consi sting of alkyl ,Ha.gycl | kyl, hel erocycl oal kyl
aryl, heteroaryl, hal oN‘j%ESl -CN, -OR24, -C(O R24 CI-I3
-C(O OR24, alkyl-C(O @ CONR4) (R, -
- S(O) N(R24) (R25) - SPOaMRe4) (R25), - O =NOR24) ?
-P(O (OR24) (OR25), FRN) (R25), - al kyI-N(R24)(

- N( R24) C( O) R25, p- N(R24) C(O) R25, - N( R24) S( O) Rig,
-N(R24) S(O) 2R2 4. SLO) 2R25 N
- N( R24) S( O) 2N(R25 N24) S(O) N( CH,

PCT/ US2004/Y) -N(R2d) C( O) N[R25) (F
-N(R24) C(O ORZ5, -CH2-N(R24) (O OR25, -S(O R24 and
-S(0)2R24; R24, R25 and R26 are independently sel ected
fromthe group consisting of H al kyl, cycloal kyl,

KuiahASUre Renin eheyrAe @sxay.0al kyl
het er ocycl oal kg/)l al kyl, ary aryl aI k 5 heteroaryl
A

Hnan Sepin wak neﬁiffﬂ"t? Bpﬁ'@nugwney itprary, and C-termlnafly
4 6!&@@%‘&1)1{ the%ﬁﬂ#&é&bh&é ﬁ%tdﬂébDNAm pCtlDlA31 -Renin-V5-

7-heteroc cl oa - het er ocycl oal
Ghliy m@pﬁabhmxprgsﬁcgnmmw{:elh rRskifigH to a&@% using standard Ni-

82 éﬁﬂ Ythe Fofohaintofthe Yaimbikgtihuman renjn-V5-6His
Afidry hrGinaty s )

lected fromt group consi sting
vaaa(mmovgdwy Imateﬁ proteplysis- wsiing imrbilizedFRCK-tewsin to give mature-

. 0) - - . ) - .
I’_ﬁ.@% Iﬁﬁgl k@%@eﬁ%@p@ﬁ%@v@'ﬂaﬁgﬁ%l@@@ USIH&% mﬁ(@&#ﬂ% Rvailable
flucfeschihied lquelohaheﬂ enmgyyﬂarsfer(ﬁlm,) pefids ﬁm,ale,BSQi(M@cular

5.9 O al ky - a Yj - ryl. o
prbe) MY bl ) SRR AR Ky RS 8 b ama s
BRSO KU hert 40rainy at Baldeyices celBiud iR Mi@plasbhés or absence of different
concentrations of test compounds. Mature human Renin was present at
approximately 200nM. Inhibitory activity was defined as the percent decrease in renin

induced fluorescence at the end of the 40min incubation compared to vehicle controls
and samples lacking enzyme.

I% of hRenin at 100 uM

Compound
68.8
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-S(O 2N(al kyl ) (aryl), -OH, -0OR29, -0-heterocycl oal kyl,
-0-cycl oal kyl al kyl, -0-heterocycl oal kyl al kyl , -NH2,
-NHR29, -N(al kyl)2, -N(arylal kyl)2, 15
-N(aryl al kyl ) (heteroaryl al kyl ), -NHC(O R29, -NHC(O NH2,
-NHC( O) NH( al kyl'), -NHC(O) N(al kyl) (al kyl),

- NP8 2#2@/ D) NH(al kyl ), -N(al kyl) (O N(al kyl ) ( BFkF3004/041700
-NHS( O 2R29 - NHS( O 2NH( al kyt),
-NHS( O) 2N( al kyl ) (al kyl), -N(akByd)S(0)2NH(al kyl) and
-N(al kyl') S(O) 2N(al kyl ) (al kyl); R28 is al kyl,
cycl oal kyl, aryl al kyl het er oaryl al kyl ;75eéd 20 R29 is
al kyl , cycloagky j , arylal kyl, heteroaryl or
heteroa"n’“y_ priewi_ded.t hat when Wis -C(O- and U
is a bond, ¥S™nol_pptilonal Iy substituted phenyl,
and t hat v%en UIS and Wis a bond, R5 is not
optionally substitu ed phenyl ; provi ded that neither
R nor R5 is -C(O-alkyl - azet|d| none or al kyl
di - substd_ta 025 with (-COORL5 or -C(OYRR15) (R16))
and (-N(R 5) -N(Ryp)C(OR 6, -N(RS)S(OR't
-N(R 5) S(O 2R RY®B¥S(0) 2N(R7s) (R 7),
-N(R 5) S(O) N(R16) (R R') (O N(R 6) (R17), or
- N(R15) C( O OR16) ; § at when RL is nethyl, Xis
-N(R5)-, R2is H, and Uis a bond, (R3, R
i S not (H H), (phenyl, phenyl), (H phenyl), (benzyl,

phenyl T %ﬁ%ﬁe@w"’ﬁaﬁ%‘@ iotatind o swangb&"gﬁf%“p%&mpmg}d of

( aiBiephweitly b chbliiestdrasy inhibitoncacehdrand/orbutyrpiehiblinastetase

i( sﬁhl%@%%r’ &eRE?’JB%q.fRﬁgr(élr%pEOtO( ﬁéﬂmﬁerﬁ%ﬁﬁ%&%&g&g% b’?é donepezil,
Hhvas(tigﬂ’ﬁm )da,lant@hmy?ndds fizcand ned¥figmine, with tacrine, donepezil,

(hal o- 0- phenyl, NO2-phenyl); WO
ZHW'@ %nfvb@%e%w ﬂPGH‘ﬂfUCl@_E’rregw provi ded that when

Xis -IH(tl?é)aSpecRJome%ntﬁfrﬁe%ﬁ téla Mdfribination@f-a dpéélnd of

is a bond, (R3, R4) is not (optionally substitute
pfrsmyia | with acREcRinis @stagonistan Bemz Antagoniskpearbhausgd. Examples

SYpRY, 'ahwg%ﬂlsﬁqﬁ@ﬂlmu}?ﬁﬁ HPanY Exhinplos A'mLA1R5§6M8EHre also known

het er oar yt
in the art; m particular, my antagonists are disclosed in US patents 5,883,096;

6,037,352, 5,889,006; 6,043,255; 5,952,349; 5,935,958, 6,066,636, 5,977,138,
6,294,554; 6,043,255; and 6,458,812; and in WO 03/031412, all of which are
incorporated herein by reference.

For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of from
about 5 to about 95 percent active ingredient. Suitable solid carriers are known in the
art, e.g. magnesium carbonate, magnesium stearate, talc, sugar or lactose. Tablets,
powders, cachets and capsules can be used as solid dosage forms suitable for oral
administration. Examples of pharmaceutically acceptable carriers and methods of
manufacture for various compositions may be found in A. Gennaro (ed.), Remington's
Pharmaceutical Sciences, 18th Edition, (1990), Mack Publishing Co., Easton,
Pennsylvania.
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provi ded that when Uis a bond, Wis -C(O-, and R3 and
R4 forma ring with 5 the carbon to which they are
attached, Rl is not 2-CF3-3-CN phenyl; provided that
when X is -N(R5)-, Uis -0- and Wis a bond or

v i -.  (R3, R4) is not (H PCT/US2004/041700
-NHC( O) - al kyl -heteroaryl) or (H,

al kyl -NHC( O) - al kyl -heteroaryl); and provided that when
Xis -N(R5)-, R and R5 are.-maty --al kyl aryl -aryl - SO2
N(R15) (R16) wherein H15 Is Hand R 6 is heteroaryl; 10

pr ovi gAY ford praparatibis ingludd bofitivhs, Yus sr@islélﬂ Bh‘lulsmns As an
wherein R21 i's -OCF3, -S(0) CF3, -S(O (O al kyl
axgmpjemayhe, megqqgeg@qigr or. wyley- propylens’ glyco@glg for parenteral

|ﬂ]%@or additidn SrdweeRinerand §P%ﬁé¥8¥éﬂ%s solRIR Qu@’eﬁsmns and

and R16 are independently selected fromthe grou
arouisicns.i higuist form paenarationsanay alsp indlyda selutigns for intranasal

%‘I@ﬁfsﬂﬁ &\ oal kyl, aryl and heteroaryl, R18-alkyl,
cyc oaI kyl, R18- !5 het er ocycl oal kyI, R1B- aryl and

R18- I#erescﬂnprqpa;at[dmssuaawe fier iohalat@®may intinde solutigramnd solids in

ol iyt 59 oS5 obBadhin Y styhabaliaw Rodiibe
ca@liér suidtyas amiriembqommessml das, eqy. nitageal koxy, or R3 and

att adietinSEgeALe Sol e Busiatdhdfkare Blesiist to b gopyerted
shortbetofRdge %ﬂ@i@@ﬂﬁ&@%&@ﬂﬁ%@@lth&2&a00r>§é?entﬁ&l
administration. Such liquid forms include solutions, suspensions and emulsions.

The compounds of the invention may also be deliverable transdermally. The
transdermal compositions can take the form of creams, lotions, aerosols and/or
emulsions and can be included in a transdermal patch of the matrix or reservoir type
as are conventional in the art for this purpose.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form. in such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to achieve
the desired purpose.

The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 1 mg to about 100 mg, preferably from about 1 mg to about 50
mg, more preferably from about 1 mg to about 25 mg, according to the particular
application.

The actuat dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the
proper dosage regimen for a particular situation is within the skill of the art. For
conveniencs, 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 orat administration can range from about 1
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NR2la Il a or It a tlllI*R21la N A21 a where ais 0O to

6 and R22 is al kyl, al koxy, halo, -CN, -OH -NO2 or

hal oal kyl ; then F121B is not H, -C(O) 2Rl5, wherein R15
is selected fromthe group consisting of alkyl,

cycl oal kyl and al kyl substituted with phenyl, alkyl or

al WRRUMWHE pherein R22 is sel ected from the BEBUFR004/041700
consi sting of phenyl, phenyl substituted with al kyl,

((ro A and wherein R22 is selegigd fromthe group

consi sting of H, nethoxy, nitro, "oxo, -OH, halo and

3y Yt B el nectBras s oy 1 mSiy. i four diviced
calmsesind of claim 1l having the structure

When a compound of formula | is used in combination with a cholinesterase
inhibitor to treat cognitive disorders, these two active components may be co-
administered simultaneously or sequentially, or a single pharmaceutical composition
comprising a compound of formula | and a cholinesterase inhibitor 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, nasat spray, etc. The dosage of the cholinesterase inhibitor can
be determined from published material, and may range from 0.001 to 100 mg/kg body
weight.

When separate pharmaceutical compositions of a compound of formula | and a
cholinesterase inhibitor are to be administered, they can be provided in a kit
comprising in a single package, one container comprising a compound of formula | in
a pharmaceutically acceptable carrier, and a separate container comprising a
cholinesterase inhibitor in a pharmaceutically acceptable carrier, with the compound
of formula | and the cholinesterase inhibitor being present in amounts such that the
combination is therapeutically effective. A kit is advantageous for administering a
combination when, for example, the components must be administered at different
time intervals or when they are in different dosage forms.

While the present invention has been described in conjunction with the specific
embodiments set 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 fail within the spirit and scope of the
present invention.
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N RRNCRzN zNR R /\ ~R R5
Il R NRINI RBRI RBI1 R3 NI (0)1
Ur(0)1-2 RARRA R4 5 1A R2
R6II1RSI1NCRNCRR NCR R~ NCR 5 1
t W

7 R1
RANNR3 U -E-R3 ~p R 4
W@@Ps%ﬁiﬁi E 3. A conpound of claim?2 \/\herelpcl?l}dﬁgoﬂo‘hb:""

n
structures IAto IF, Uis a bond or 10 -C(R6)(R7)-. 4.
A conpound of claim2 wherei-gign structure 1B, Uis a
bond. 5. A conpound of claim2 of the structure IB
w@@[ﬁhnUis-C(R)(R) 15 6. A conpound of claim1l

wherein R2 is H 7. Acon@ound of claim1l wherein R3,
R4, Recaimpeund having thgsyurwedldoymial ected fromthe
group consisting of alkyl, cyﬁhoalkyl cycl oal kyl al kyl ,

het er ocycl oal kyl ,
/|\ R
U\|/W

R* I
or a sterecisomer, tautomer, or pharmaceutically acceptable salt or solvate thereof,

w

uto
NN RP 2
R6 R '

wherein

W is a bond, -C(=S)-, —S(O)-, -8(0)z-, -C(=0)-, -O-, -C(R%(R")-,
-N(R®)- or -C(=N(R"))-;

X is —0-, =N(R’)- or -C(R%)(R")-; provided that when X is -O-, U is not -O-,
-§(0)-, -8(0)z-, -C(=0)- or -C{(=NR®)-;

U is a bond, =S(0)-, -S(0)-, -C(0)-, -O-, -P(O)(OR")-, -C(=NR’)-,
«{C(R%(R"))p- or -N(R®)-; wherein b is 1 or 2; provided that when W is ~S(0)-, -S(O)-,
-O-, or -N(R%)-, U is not -8{0)-, -8(0)z-, -O-, or -N(R>)-; provided that when X is
—N(R%)- and W is —S(O}-, -S(0)z-, -O-, or -N(R”)-, then U is not a bond;

R', R? and R® are independently selected from the group consisting of H, alkyl,
alkenyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryt,
arylalkyl, heteroaryl, heteroarylalkyl, arylcycloalkyl, ~-OR", -CN, -C(O)R®, -C(O)OR®
-S(O)R", -8(0)2R", -C(OIN(R')(R'®), -S(OIN(R"'}(R™), -S(0)N(R"")(R"),

-NO;, -N=C(R®), and —-N(R?,, provided that R" and R® are not both selected from
-NO3, -N=C(R%, and -N(R%)»;

R%, R*, R® and R are independently selected from the group consisting of H,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylatkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, halo, -CH,-O-Si(R*)(R')(R'®), -SH, -CN, -OR°®, -C(O)R?,
-C(O)OR’, -C(O)N(R"}(R™), -SR™, -S(OIN(R"')(R™®), -S(0)N(R)(R"), -N(R")(R™),
-NR'MCO)R®, -N(R"™)S(OIR™®, -N(R"IC(OINR'H(R™), -N(R"YC(O)OR? and
-C(=NOH)R®; provided that when U is -O- or -N{R%}-, then R?, R*, R® and R’ are not
halo, -SH, -OR®, -SR'™, -S(O)N(R")(R'?), -S(O)N(R")(R"?), -N(R")(R'),
-NRMC(O)R®, -N(R™)S(O)R"™, -N(RMC(O)N(R™)(R"), or -N(R")C(O)OR®;
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20

20 heterocycl oal kyl al kyl, aryl, aryl al

het eroaryl al kyl, halo, -CH2-O (FI)(RlO)(R’) - SH,
-CN, -OR9, -C(OR8, -C(OOR9, -C(ON(R11)(R12), -SRte,
S(O)N(Rl)(RlZ) -S(0O 2N(R11) (R1z) -N(R1)(R12),

R') -N(R") S(OR ~ -N(R")C(OQ N(R12) (R13
NEVRJ?ECE‘}G JIORO and - C(=NOH) R8. WD 2005/ 058311 DEROE1700
410 4 700 - 322 8. A corrpound of claim1l wherein
R3, R4 R6 and R7 are sel ectedyffomthe group
conS| sti ng of aryl het eroaryl 4het eroaryl al kyl ,

| | | |
%&@s@*ﬁ e A % &ﬁ% H“aa i arenatpale. ¢ o
n@ay?nm P, -s(@neRt? wﬂn resw}zma‘ sn‘é) butﬂ“uR‘Zm(O)

I e, M BT gl

Rarid prRidexichataktan )ﬁ||é<-yN(F15m-eV\er30£G(0)oadmd<wa’s yorer R®, R* R®and R’

c?’@l'&iﬁ‘ﬂ[ﬂofﬁ'ﬁw%ﬂ %@' gﬁL g@"ﬁﬁﬂ)ﬁ @bf W(R”)(Hm) or R?, RY,

RRYaad RY| togbthér wil m@@érbuh vé Witich lI@%\t@yét{a@ﬁbhyﬂorm a 3-7 membered
R21-aryl or R21- arK’I al k R4

|
couclaadiivk giospioptiona) é’f"@é?/tl'éiﬁd b)hﬁffl or aag'y Irappered cycloalkylether
%ﬁr hrgubsﬁﬁjied g,§|:pyc| oal kyl al kyl, A21-cycl oal kyl ,
ary R 21-arytal kyl; R5 is H, al kyl , RL4aIkyI
aryI al%ﬁ andph- gr EF anstyi iogqlbq%rdum(mpaqa(mn torghich they are attached,

c yl or

e PR RIS

cycl oal kyl al kyl, cycl oal kyl, aryl, aryIaIkyI,
R21-al kyl, R21- cygl oal yIaIkyI, R21-cy oalg¥l,
R21-aryl or R21- & ; 20 R7is alk

cycl oal kyl al kyl aryl, apa

R21-al kyl, R2 or

kyl , heteroaryl,

wherein M is —CHz-, S, -N(R"%- or O, A and B are independently aryl or heteroaryl
and q is 0, 1 or 2 provided that when q is 2, one M must be a carbon atom and when
qis 2, M is optionally a double bond; and with the proviso that when R®, R*, R® and R’
form said multicyclic groups

,f’? fa L
or A 14
R1 (7 qR“‘ R‘4C©R '

q

then adjacent R? and R* or R® and R’ groups cannot be combined to form said
muiticyclic groups;

R%is independently selected from the group consisting of H, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloalkyl,
heteracycloatkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, -OR™, -N(R")(R"),
-N(R™)C(O)R™, -N(R')S(O)R", -N(R™)S(0)2R", -N(R™)S(0)2N(R")(R"),
NR™®)SOINRKR'), -N(R)ICOINR'®)(R') and -N(R"*)C(O)OR'®;
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cyci oal kyl al kyl , R21-cycl oal kyl, R21-aryl or
R21-arylal kyl; RR3 O \J A5, A6 and RLl7 is H,

Al8-al kyl, alkyl or Ixu ) M R21 is alkyl, aryl, halo,
- OR15, N@ -C(O)R'S, - CH2- N(R15) C( O N(R76) (R17) or

Mﬂ%&pﬂgl 25 nis 1; msl; RI8 is - ORZQeyR&SnalsSa1700
: é 30 R23 is al kyI WO 2005/ 058311

PCT/ Us2004/ 041700 - 323 10. A conpound of claim?9
wherein '~R3,, R4, R6 and RFHbLe 1r/~11 {( or ~vf “L'
vszgtSandR'andR5|sHCI—|3NH R21 c

Q 18 ininsleppodenilyselastediomtber-grawy apnsising @hélu. aliwhgycloaikvi

&fcloalk;}%lkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl and
heteroarylalkyt;

R'® is independently selected from the group consisting of H, alkyl, alkenyl,
cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl and ~N(R'*}(R"®);

R", R" and R' are independently selected from the group consisting of H,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylatkyl,
heteroaryl, heteroarylalkyl, -C(O)R®, -C(Q}OR?, -S(O)R™, -8(0).R"’, -CIOIN(R")(R"),
-S(ON(R"}R"®), -S(O)N(R"*)(R"®) and —CN;

R' is 1-5 substituents independently selected from the group consisting of
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyialkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroary!, heteroarylalkyl, halo, -CN, -OR",
-C(O)R™, -C(O)OR"®, -C(O)N(R'")(R'®), -SR™, -S(O)N(R™)(R'®), -S(O).N(R")(R'%),
~-C(=NOR™)R'®, -P(O)OR™HOR'Y), -N(R")(R'), -N(R"IC(O)R"®, -N(R'*)S(O)R"®,
-N(R™)S(0)R", -N(R"™)S(0)N(R™)(R"), -N(R™)SOIN(R™)R™),
-N(R™)C(OIN(R'}R"") and -N(R"®)C(O)OR’®;

R'®, R'"® and R" are independently selected from the group consisting of H,
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylaikyl, heterocycloalkyi,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryi, heteroarylalkyl, arylcycloalkyl,
arylheterocycloalkyl, R'®-afkyl, R'®-cycloalky!, R*®-cycloalkylalky!, R'®-heterocycloalkyl,
R"%-heterocycloalkylalkyl, R'®-aryl, R*®-arylalkyl, R'®-heteroaryl and R'®-
heteroarylalkyl; or

Fi‘5 R'® and R" are

4 R23 R"’“\\_(O i} Hza c;
%\ 53 (L):K >)m

wherein R* numbers 0 10 5 substituents, mis 0Oto 6 and nis 1 to 5;

R'® is 1-5 substituents independently selected from the group consisting of
alkyl, alkenyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, -NO,, halo, heteroaryl, HO-
alkyoxyalkyl, -CFs, -CN, alkyl-CN, -C(O)R'®, -C(O)OH, -C(O)OR"®, -C{O)NHR®,
-C{OINH;, -C(O)NH,-C(O)N(alky!)z, -C(O}N(alkyl)(aryl), -C{O)N{atkyl){(heteroaryl),
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aoNA Ot ~HN~-HN(NO H NO~.,..~pora HNHO
WD 20051055311 PCTI US20041041700 - 324 - RN/ \ o H

H\-N N F~\ Oi-"=<Nvl -~ N\ / ~OH HN&X NHO

N NH 6 H\-N NH NH H HN=<

WO 2005/058311 PCT/US2004/041700
- 316 -

-SR', -8(0),R%, -S(O)NH2, -S(O)NH(alkyl), -S(O)Nalkyl)(alkyl), -S(C)NH(ary),
-S(0)oNHy, -S{0):NHR'®, -5(0).NH(heterocycloalkyl), -S{O)N(aikyl)z,
-S(0):N(alkyl)(aryl), -OCF3, -OH, -OR%, -O-heterocycloalkyl, -O-cycloalkylalkyl, -O-
heterocycloalkylalkyl, -NHz, -NHRZ, -N(alky!)., -N(arylalkyl),, -N{arylalkyl)-
(heteroarylalkyl), -NHC(O)R®, -NHC(O)NH,, -NHC(O)NH(alkyl),
-NHC(O)N(alkyl)(alkyl}, -N{alkylYC(O)NH(alkyl), -N(alkyl)C{O)N(alkyl}{alkyl),
-NHS(0)2R%, -NHS(O).NH(alkyl), -NHS(O).N(alkyl)(alkyl), -N{alkyl)S(O):NH(alkyl)
and —N(alky}S{O).N(alkyl){alkyt);

or two R'® moieties on adjacent carbons can be linked together to form
DD
¥/ 90 T Sy :

R'® is alkyl, cycloalkyl, aryl, arylalkyl or heteroarylaikyl;

R¥ is alkyl, cycloalkyl, aryl, halo substituted aryl, arylalkyl, heteroaryl or
heteroarylalkyl;

and wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycioalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkenyl and alkynyl
groups in R', R, R3, R®, R®, R®, R, R%, R%, R", R"", R"2, R and R" are
independently unsubstituted or substituted by 1 to 5 R*' groups independently
selected from the group consisting of alkyl, alkenyl, atkynyl, cycloalkyl, cycloalkylalky!,
cycloalkenyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halo, -CN, -OR", -C(O)R"®, -C(O)OR'®, -C(O)N(R'")(R'®), -SR™,
-S(ON(R')(R™), -CH(R™)(R™®), -S(0):N(R™)(R'®), -C(=NOR™)R"™,
-P(O)OR")OR'®), -N(R'){R'), -alkyl-N(R'*)(R'®), -N(R**)C(O)R'®, -CH;-
N(R'®)C(O)R'®, -CH,-N{R'™I)CION(R'®)(R"), -CH.-R'; -CHN(R'®)(R'Y),
N(R'™)S(O)R', -N(R')S(0)2R"®, -CH-N(R')S(0)2R™, -N(R")S(0)N(R™)(R"),
NR¥ISOINR'HR"), -N(R™)IC(OINR'*YR™), -CHz-N(R™)COINR*)(R™),
-N(R')C(O)OR'®, -CH,-N(R'®)C(O)OR'®, -S(O)R'®, =NOR", -N3, -NO, and -S(0).R"5;
and wherein each of the alkyl, cycloatkenyl, cycloalkyi, cycloalkylalkyl,
heterocycloalkyl, heterocycloalkylalkyt, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
alkenyl and alkynyl groups in R?' are independently unsubstituted or substituted by 1
to 5 R% groups independently selected from the group consisting of alkyl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, aryl, heteroaryl, halo, -CFj, -CN,
-OR'"®, -C(O)R", -C(O)OR", -alkyl-C(O)OR'®, C{O)N(R'*)(R'®), -SR",
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0 WD 2005/ 058311 PCT/ US20041041700 -325 0 i-N FN NH
VN HOF  , NO HNJ N H 12. A conpound of claim1
wherein Uis a bond or -C(OQ-; Wis a bond or--(O-
5 Xis -N(R5)-; R is H alkyl, R21-al kyl, arylal kyl,

%zrﬁsw&s@hkyl “cycl oal kyl al kyl, Rel- cycl oal kﬁdmsbwmm
het erocycl oal kyal kyl or R21- het erocycl oal kyl al kyl,

is H R3 is alkyl, cycloalkylal kyl, cycl oal kyl, aryI
aryl al kyl, R21-al kyI R21 10 Zyrcd oaI kyl al kyl ,
R21-cycl oaI kyl, A21- aryl R21- aryl al kyl ,

Isrope et Y ks(o)NEENRY) .ch< -NOR'SRIE VP ORORIT)(OR'),
_@é%&ié(d oal{ﬂ(h%@% )E‘gég193%%®$)c(om1e N(R')S(O)R™,
JRR@’ S{CH: IFS szahtﬂ"ﬁp O?Jkﬁ‘ﬁ Rﬂ(m‘élsa(ti}gﬂ(n‘ﬁ)ign”

RS ON RIS R CIINRGR G VR Bl IR R,
Rfiﬁ’%w)oﬁ@,lcwhm ‘36(0)@ﬁt5?fu%?LMbﬁ‘*<.¥Nozh®(@5ﬁﬁfa\ﬁh’-S(O)zn‘5;

or two Rz‘ or two R moieties on adjacent carbons can be linked together to

formS;:> 0 Or-“gj

and when R?*' or R? are selected from the group consisting of
~C(=NOR™)R™, -N(R"*)C(O)R'®, -CH2-N(R'*)C(O)R'®, -N(R'*)S(O)R'®,
-N(R™)S(0)zR"®, -CHa-N(R'*)S(0)2R"®, -N(R")S(O)N(R'®)R'),
N(R™)S(OIN(R'HR"), -N(R"ICIOIN(R')}R""), -CHa-N(R")CIOIN(R'}R'™),
-N(R'®)C(O)OR'"® and -CH,-N(R'*)C(O)OR"®, R'® and R° together can be a Cz to C,
chain wherein, optionally, one, two or three ring carbons can be replaced by —-C{Q)-
or -N(H)- and R'® and R'®, together with the atoms to which they are attached, form a
5 to 7 membered ring, optionally substituted by R*;

R% s 1 to 5 groups independently selected from the group consisting of alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, halo, -CN, -OR%,
-C(O)R*, -C(O)OR?, -C(O)N(R*)(R®), -SR*, -S{O)N(R*)(R®), -S(0).N(R*Y(R%),
~C(=NOR*)R?, -P(0)(OR*}(OR%), -N(R*)(R®), -alkyl-N(R**)}(R®), -N(R**)C(O)R™,
-CHz-N(R?*)C(O)R%, -N(R*)S(O)R%, -N(R*)S(0):R%, -CH-N(R*)S(0),R%,
-N(R*)S(0)2N(R*)(R™), -N(R*)S(0)N(R%)(R*), -N(R*)C(O)N(RZ)(R®),
-CH,-N(R*)C(O)N(R®)(R?®), -N(R*))C(O)OR®, -CH,-N(R?*)C(0)OR?®, -S(0)R** and
-S(0)R?; and wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkenyl and alkynyl
groups in R? are independently unsubstituted or substituted by 1 to 5 R*' groups
independently selected from the group consisting of alkyl, cycloalkyl, heterocycloalkyl,
aryl, hateroaryl, halo, -CFs, -CN, -OR?, -C{O)R?*, -C(O)OR, alky!-C(O)OR%,
C(O)N(R*)(R™), -5R*, -S(O)N(R*)(R*®), -5(0)-N(R**}(R*), ~-C(=NOR*)R?,
-PONOR*YOR®), -N(R*)(R?), -ally-N(R*)(R*®), -N(R*)C(O)R™,
-CH,-N(R*)C(O)R®, -N(R®)S(O)R®, -N(R**)S(0)2:R®, -CHo-N(R*)S(0).R%,
-N(R*)S(0)N(R*)R*), -N(R*)S(O)N(R*)(R*®), -N(R*)C(O)N(R*)(R™),
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het erocycl oal kyl, heterocycl oal kyl al kyl ,

R21- het eroaryl al kyl, R21-heteroaryl, R21-
heterocycloalkyl or R21-heterocycl oal kylal kyl; R5 is H,

I kyl, arylal kyl, A21-aryl al kyl,
§>60231'W?3d kyl, Re1- cycl oal kyl al kyl , PCT/US2004/041700

heterocycloalkyalkyl or R21-heterocycl oal kylal kyl; 5 R6
i s al kyl, cycloal kylalkyl, cyckeglkyl, aryl, arylalkyl,
R21-al kyl , R21- cycl oal kyl al kyl, R21-cycl oal kyl ,

R refnthz‘@c}»gﬁ%@i*)y' (F#a‘gf:gbjtaﬁl aft*k#gfhenm)@(@i@ﬁw' “S(0)R* and

het erocycl et'erocy
st(%ﬂeﬂoaryl al kyl , R21- heteroaryl R21-

e O P kPR o Aoy ing of 1.
RzalkwaIdyylbalkﬂzctydtﬁhllcgm!kyiahdttytca:ydzlyalkylRﬁ&teogogbloall%alkyl, aryl, arylalkyl,
Eite’é?a}B%% el R@ry?Ql@Lta@%cyo L {éﬁLﬁ"’ oy B8ARYICRE yctoalkylalky,
RES heteps@@ioalig, lﬂ?r-hemdeﬂnmamymw,lﬁﬂ-ﬁiyl, R¥-arylalkyl, R*"-heteroaryl
ARG PSRN 8T oal Kyl | cycl onl kyial kyl, K B-al Kyl -
aI kyI RET 115 Bﬁﬁstﬂuéﬂts indegandiehily sBbBtarr trbrlthe group consisting of
ar aIkyI n_is S :
b a1 S R0 B s M GBSO R 2 508, co0R™.
Eﬁ% %&@féio(omﬁhkw)b e::gom(bukyl)(aﬁaﬁ -@{d)!&l(alkﬁ?(ﬂe@rrdéryl) -SR*,
e R PN BN Hialky ). G{OREARYD AR 55 @) e, ~S(ONH:
“z )22 %NH%@} Né@)éhﬁ(t@t%&&%él@? )-8(0).N(alkyl)s,
kyl)(aryl) O -OH2 -O-heterocycloalkyl, -O-cycloalkylalkyl,
-O-heterocycloalkylalkyl, -NHa, -NHR?, -N(alkyl)z, -N(arylalkyl),
-N(arylalkyl)(heteroarylatkyl), -NHC{O)R?, -NHC(O)NH,, -NHC(O)NH(alkyl),
-NHC(O)N(alkyl){aikyl), -N{alky)C(O)NH(alkyl), -N(alkyl)C(O)N(alkyl)(alky?),
-NHS(0).R?, -NHS(0):NH(alky}), -NHS(0).N(alkyl)(aikyl), -N(alky)S{O).NH(alkyl)
and —N(alkyl)S(O).N(alkyl)(alkyl);
* is alkyl, cycloalkyl, arylalkyl or heteroarylalkyl; and
R* is alkyl, cycloalkyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl;
provided that when W is ~C(O)- and U is a bond, R' is not optionally
substituted phenyl, and that when U is —C(O)- and W is a bond, R’ is not optionally
substituted phenyl;
provided that neither R' nor R is ~C(O)-alkyl-azetidinone or alkyl di-substituted
with (-COOR® or —C(O)N(R"*)(R'®)) and (-N(R")(R'®), -N(R'*)C(O)R'®,
N(R"™)S(O)R'®, -N(R"%)S(0)zR®, -N(R"*)S(0).N(R"*}R""), -N(R"*)S(O)N(R'}(R""),
-N(R")C(O)N(R™)(R"), or -N(R'*)C(O)OR'®);
provided that when R' is methyl, X is -N(R®)-, R?is H, W is -C(0)- and U is a
bond, (HS, R* is not (H, H), (phenyl, phenyl), (H, phenyl), (benzyl, H), (benzyi,
phenyl), (i-butyl, H), (i-butyl, phenyl), (OH-phenyl, phenyl), (halo-phenyl, phenyl), or
(CH50-phenyt, NO,-phenyl); and when W is a bond and U is ~C(0O)-, (Ha, Fl‘) is not
(H, H), (phenyl, phenyl), (H, phenyl), (benzyl, H), {benzyl, phenyl), (i-butyl, H), (i-butyl,
phenyl), (OH-phenyl, phenyl), (halo-phenyl, phenyl}, or (CHsO-phenyl, NO2-phenyl),



0

-CH(R5)(R1l); R2is -OR5 or halo and 25 R23 is H or

al kyl . 13. A conpound selected fromthe group

consi sting of: WD 20051058311 PCTI US2004/ 041700 -327
~TNH CHONNHCNH NON ry~/-N1., N1 N

B%‘?’[Eﬁ% “NHO N\NH NN 0 N O WO 21105105838} ysan04/041700
923841700 -328 N n ONON

-319 -

provided that when X is -N(R")-, R and R® are each H, W is <C(O}- and U is a
bond, (R®, R*) is not (optionally substituted phenyl, optionally substituted benzyl),
(optionally substituted phenyl, heteroarylalkyl} or (heteroaryl, heteroarylalkyl);

provided that when U is a bond, W is <C(O)-, and R® and R* form a ring with
the carbon to which they are attached, R is not 2-CF3-3-CN-phenyl;

provided that when X is -N(R®%)-, U is —O- and W is a bond or —-C(R®}(R")-,
(R® RY is not (H, -NHC(O)-alkyl-heteroaryf) or (H, alkyl-NHC(O)-alkyl-heteroaryl); and

provided that when X is -N(R%)-, R' and R® are not —alkylaryl-aryl-SO»-
N(R'*)(R'®) wherein R' is H and R'® is heteroaryl;

provided that when R' is R*'-aryl or R#'-arylalkyl, wherein R?' is —~OCF;,
-S(0)CF3, -S{0)CF3, -S(O)alkyl, -S(O)zalky! , -S(O),CHF;, -S{0).CF.CF;,
-OCF2CHF;, -OCHF,, -OCH,CF;, -SF; or -5(0).NR"R'®;
wherein R'® and R'® are independently selected from the group consisting of H, alkyl,
alkenyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl, R'%-alkyl, R'®-cycloalkyl, R*-
heterocycloalkyl, R'®-aryl and R'®-heteroaryl; U is a bond or —-CHy; and X is -N(R”)-;
then R® is H;

provided that when U is a bond,

R® and R* are alkyl

] \/15. ( {‘"
/\ R21
R21
where R?' is halo, -CN, alkyl, alkoxy, haloalkyl or haloalkoxy, or R® and R®, together

with the carbon to which they are attached, form a 3-7 membered cycloalky! group,
and R' is
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CH3 CH3 NO ):-I- NHroc NON CHONHO-~NH NN
0... CH3 CH3 O NNHO CH3 NH \iOI. I. NW
2005(058311 PCT/ U521104/ 041700 -329- NH N~ -CH3 0 NH
NAN-CH3 N N N

WO 2005/058311 PCTAUS2004/041700
-320 -
e
.
O N 52
o R
N_ R21 a "LLL)L N - N
’ H
a or %
a
N, 51a
R
N\
H2 1a

where a is 0 to 6 and R? is alkyl, alkoxy, halo, -CN, -OH, -NO; or haloalkyl;

then R%'® is not H, —C(0),R'®, wherein R** is selected from the group
consisting of alkyl, cycloalkyl and alkyl substituted with pheny!, alkyi or atkyl-R%,
wherein RZ is selected from the group consisting of

phenyl,

phenyl substituted with alkyl,

O
(@)
and wherein R% is selected from the group consisting of

H, methoxy, nitro, oxe, -OH, halo and alkyl,
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2, A compound of claim 1 having the structure

R n—FR N2 N—R°
Hs““hl)l\ru’ﬁ1 HS\N/"\N/H‘ |:Is‘”‘txl/ll\ru’wﬂ?ﬂ6 l N"Fi1
bR | R RS R |
U|_S(O).2 U\l/Ko U\ko u\{,S(om
R4 g4 R* R4
IA IB iC ID

N..-R2 N..—Flz

3. A compound of claim 2 wherein in structures [A to IF, U is a bond or
-C(R%(R")-.

4. A compound of claim 2 wherein in structure IB, U is a bond.
5. A compound of claim 2 of the structure IB wherein U is —C(Rs)(R7)-.
6. A compound of claim 1 wherein R® is H.

7. Acompound of claim 1 wherein R®, R*, R® and R are independently selected
from the group consisting of alkyl, cycloalkyl, cycloalkylalkyt, heterocyctoalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalikyl, halo, -CH,-O-
SHR%(R'HR'™), -SH, -CN, -OR?®, -C(O)R?, -C(O)OR®, -C(O)N(R')(R'), -SR"®,
-S(OINR™)(R™), -SO)RNR)(R™), -NR')(R™), -NR")COR’, -NR)S(O)R™,
-N(R"COIN(R)(R"), -N(R")C(O)OR® and —C(=NOH)R®.
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8. A compound of claim 1 wherein R%, R*, R® and R are selected from the group
consisting of aryl, heteroaryi, heteroarylalkyl, arylaikyl, cycloalkyl, heterocycloalkyl,
heterocycloalkylalkyl, alkyl and cycloalkylalkyl.

5 9. A compound of claim 1 wherein
U is a bond or -C(O)-;
W is a bond or —-C(O)-;
X is -N(R%)-;
R’ is H, alkyl, R*'-alkyl, arytaikyl, R%'-arylalkyl, cycloatkylalkyi, R?'-
10 cycloalkylalkyl, heterocycloatkyalkyl or R*'-heterocycloalkylalkyl,
R?is H;
R® is alkyl, cycloatkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R?'-
cycloalkylalkyl, R*'-cycloalkyl, R?'-aryl or R¥'-anytalkyl;
R* is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R?'-
15 cycloalkylalkyl, R*'-cycloalkyl, R*'-aryl or R*'-arylalkyl;
R°® is H, alkyl, R**-alkyl, arylaliyl, R*'-arylalkyl, cycloalkylalkyl, R%'-
cycloalkylalkyl, heterocycloalkyalkyl or R*'-heterocycloalkylalkyl;
R® is alkyl, cycioalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alky!, R?'-
cycloalkylalkyl, R*'-cycloalkyl, R?'-aryl or R*'-arylalkyl;

20 R’is alkyl, cycloalkylatkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R*'-
cycloalkylalkyl, R*'-cycloalkyl, R?'-aryi or R**-arytalkyl;
R23 0

n\ )
R, R" and R" is H, R"-alkyl, alkyi or L m
R%' is alkyl, aryl, halo, -OR'", -NO;, -C(O)R", -CH,-N(R"*)C(O)N(R")(R"") or

-CH(R™)R™);
25 nis1;
mis 1;
R'®is ~ORY
R% is aryl;
and

30 R* is alkyl.
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10. A compound of claim @ wherein

R, R®, R® and R” are

;\,O, S | %/\/O\Rz, Y

R' and R®is H, CH,,

H0To ~

or
“1'" 21

11. A compound selected from the group consisting of:

10

]
K\
06
O&a



N/ ° CH3 14. A pharmaceutical conposition conpri sing
an effective anount of a conpound of claim1l1l and a
pharmaceutically effective carrier. 5 15. A nethod of

i nhibiting aspartyl protease conprising adm nistering
to a patient in need of such treatnent an effective
anWQrfg"s@F”él conpound of claim 1. 16. A method BfT/US2004/041700
treating cardi ovascul ar di seases, cognitive and 10
neur odegener ative di seases, cogprising WO 20 0510 583 1
1 PCT/ 11s2004/ 041700 -333 adninistering to a patient
in need of such treatnent an effective anount of a
compound of claiml1, 17. The nethod of claim 16 wherein
a cognjtpye or neurodegenerati di sease is 5 treated.
18. The od of claim 17 wh Al zhei mer s disease
is treated. N A pharmaceutic osi tion conprising
an ef f ecf of a conpound aim1, and
an effecti of a choline ibitor or a
muscari ni ant agoni st in a phar eutically effective
carrier. 20. A nethod of treating a cognitive or

nour odegenerati ve di sease conprising admnistering to
a patient in need of such treatnment an effective anount
of a 15 conpound of claimtin conbigation with an

ef fecti veGanount of a cholinesterij i nhi bitor.

O
h O

HN= g

o
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12. A compound of claim 1 wherein
U is a bond or -C(O)-;
W is a bond or ~C(O}-;

5 X is =N(R%)-;

R'is H, alkyl, R**-alkyl, arylalky!, R*'-arylalkyl, cycloalkyiatkyt, R*'-
cycloalkylalkyl, heterocycloalkyalkyl or R*'-heterocycloatkylalkyt,

R?is H;

R? is alkyl, cycloalkylalkyl, cycloalkyt, aryl, arylalkyl, R*'-alkyl, R*'-

10 cycloalkylalkyl, R*'-cycloalkyl, R*'-aryl, R*'-arylalkyl, heteroarylalkyl, heteroaryl,
heterocycloalkyl, heterocycloalkylalkyl, R*'-heteroarylalkyl, R*'-heteroaryt, R*'-
heterocycloalkyl ar R*'-heterocycloalkylalky!:

R* is alkyl, cycloalkylaikyl, cycloaiky!, aryl, arylalkyl, R*'-atkyl, R'-
cycloalkylalkyl, R**-cycloalkyl, R?’-aryl, R*'-arylalkyl, heteroarylalky!, heteroaryl,
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heterocycloalkyl, heterocycloalkylalkyi, R*'-heteroarylalkyl, R?'-heteroaryl, R*'-
heterocycloalkyl or 92'-heterocycloalkylalkyl;

R% is H, alkyl, R*'-alkyl, arylalky!, R*'-arylalkyl, cycloalkylalkyl, R*'-
cycloalkylalkyl, heterocycloalkyalky! or R?'-heterocycloalkylalkyl;

R is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R*'-
cycloatkylalkyl, R*'-cycloatkyl, R*'-aryl, R*'-arylalkyl, heteroarylalkyl, heteroaryl,
heterocycloalkyl, heterocycloalkylalkyl, R?'-heteroarylalkyl, R*'-heteroaryl, R*'-
heterocycloalkyl or R?'-heterocycloalkylalkyl;

R is alkyl, cycloalkylalkyl, cycloaikyl, aryl, arylalkyl, R**-alkyl, R*'-
cycloalkylalkyl, R*'-cycloalkyi, R*'-aryl, R*'-arylalky!, heteroarylalky!, heteroaryl,
heterocycloalkyl, heterocycloalkylalkyl, R?'-heteroarylalkyl, R*'-heteroaryl, R*'-
heterocycloalky! or R*'-heterocycloalkylalkyl;

R'5, R" and R" is H, cycloalkyl, cycloalkylalky!, R'®-alkyl, alkyl, aryl, R"®-aryl,

R A3

O
(Lr\%j ] (Ln%\)

R'%.arylalkyl, arylatkyl, or e T
nis1or2;

misOort;

R'®is ~OR® or halo;

R¥ is aryl or halo substituted aryl:

R%" is alkyl, aryl, heteroaryl, R%-alkyl, R%-aryl, R*-heteroaryl, halo,
heterocycloalkyl, -N{R'}(R"®), -OR™, -NO,, -C(O)R'®, -N(R"™)C(O)R'®,
“N(R™)S(0)zR"®, -CH.-N(R'®)C(O)NR'"})(R""), -N(R"*)COIN(R"}R"") or
-CH(H'S)(RW);

R* is —OR'® or halo
and

R* is H or alkyl.

13. A compound selected from the group consisting of:
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14. A pharmaceutical composition comprising an effective amount of a compound
of claim 1 and a pharmaceutically effective carrier.

15. A method of inhibiting aspartyl protease comprising administering to a patient
in need of such treatment an effective amount of a compound of claim 1.

16. A method of treating cardiovascular diseases, cognitive and

10  neurodegenerative diseases,
comprising
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administering to a patient in need of such treatment an effective amount of a
compound of claim 1,

17.  The method of claim 16 wherein a cognitive or neurodegenerative disease is

treated.
18. The method of claim 17 wherein Alzheimer's disease is treated.

19. A pharmaceutical composition comprising an effective amount of a compound
of claim 1, and an effective amount of a cholinesterase inhibitor or a muscarinic
antagonist in a pharmaceutically effective carrier.

20. A method of treating a cognitive or neurodegenerative disease comprising
administering to a patient in need of such treatment an effective amount of a
compound of claim 1 in combination with an effective amount of a cholinesterase

inhibitor.





