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FIELD OF THE INVENTION

This invention relates to heterocyclic aspartyl protease inhibitors,
pharmaceutical compositions comprising said compounds, their use in the treatment
of cardiovascular diseases, cognitive and neurodegenerative diseases, and their use
as inhibitors of the Human Immunodeficiency Virus, plasmepsins, cathepsin D and
protozoal enzymes.

BACKGROUND
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;
291:381-401/446-57). The octapeptide Angiotensin-ll, a potent vasoconstrictor and
stimulator for release of adrenal aldosterone, was processed from the precursor
decapeptide Angiotensin-l, which in turn was processed from angiotensinogen by the
renin enzyme. Angiotensin-Il was also found to play roles in vascular smooth muscle
cell growth, inflammation, reactive oxygen species generation and thrombosis,
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-I, i.e.the
inhibition of renin enzyme, is expected to have similar but not identical effects. Since

renin is an aspartyl protease whose only natural substrate is angiotensinogen, it is
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progression. Therefore there is an unmet medical need for AD treatments that halt
disease progression.

Pathological hallmarks of AD are the deposition of extracellular -amyloid (AB)
plaques and intracellular neurofibrillary tangles corhprised of abnormally
phosphorylated protein tau. Individuals with AD exhibit characteristic A deposits, in
brain regions known to be important for memory and cognition. It is believed that A
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
multiple distinct protease activities. AP peptides result from the cleavage of APP by
B-secretase at the position corresponding to the N-terminus of A8, 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
activity responsible for cleavage of APP at the position corresponding to the N-
terminus of AP peptides.

Accumulated biochemical and genetic evidence supports a central role of Af in

the etiology of AD. For example, AP has been shown to be toxic to neuronal cells in
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asp&ayll groteaee rebelt i RWGHg ¢ffvirdPRdady As such, the compounds described
herein would be expected to be useful for the treatment of AIDS. Traditionally, a
major target for researchers has been HIV-1 protease, an aspartyl protease related to
renin.

In addition, Human T-cell leukemia virus type | (HTLV-l) is a human retrovirus
that has been clinically associated with adult T-cell leukemia and other chronic
diseases. Like other retroviruses, HTLV-I requires an aspanrtyl protease to process
viral precursor proteins, which produce mature virions. This makes the protease an
attractive target for inhibitor design. Moore, et al. Purification of HTLV-1 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; 69EUCH 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. |, 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
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Accunul at ed bi ochem cal and gepetic evidence supports
a central role of Ab in thel@fiology of AD. For
exanpl e, Ab has been shown tp be toxic to neurona
cells invitro and when inj Afto rodent brains.
Furthernore inherited for flearly-onset AD are
known in which mell-definéd wati ons of APP or the
presenilins are present. THEE% mut at i ons enhance the
production of Ab and are conkjdered causative of AD.
Since Ab peptides are fornedias a rdsult b-secretase
Co s B e i Aabbi
o plerbbiomer\aBidrhal oF phefisRedukaf sFob bl Sallersqvate thereo,
wherneirer apeuti ¢ approach to the treatnment of AD and

by A SrRoga EE8F, ORISRl ereRe) iy s
-N(RPV)or -C&=N(R®))sausat i ve agent of acquired immune

ggf | is? ? %/,e-g‘X{ll-%g-? cr)?a -é(ﬁk)?@'):; rl)rtovpdae% tpugg \r)vh(czzlnl){1 %sc-%-l, Uis not -O-,
-S(0)-, -S(0)2-, -C(=0)- or -C(=NR°)-;

U is a bond, =S(0O)-, -S(0)-, -C(O)-, -O-, -P(O)(OR'®)-, -C(=NR?)-,
-(C(R%)(R"))o- or -N(R®)-; wherein b is 1 or 2; provided that when W is —=S(O)-, -S(O)z-,
-0-, or -N(R%)-, U is not =S(O)-, -S(O),-, -O-, or -N(R®)-; provided that when X is —
N(R®)- and W is —=S(0O)-, -S(O).-, -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, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, arylcycloalkyl, —OR'®, -CN, -C(O)R®, -C(Q)OR®,
S(O)R™, -S(0)zR™, -C(ON(R")(R'®), -S(O)N(R')(R'?), -S(O)N(R™)(R™),

-NO,, -N=C(R®), 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,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, 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"MC(O)RE, -N(R')S(0)R"°, -N(R")C(O)N(R'®)(R™), -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
halo, -SH, -OR®, -SR'®, -S(O)N(R'")(R"), -S(0).N(R'")(R"?), -N(R')(R'3),
-N(R"MCO)R?, -N(R")S(0)R", -N(R"")C(O)N(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(0)N(R")(R"®), -N(R'")(R"),
NR"CO)R?, -N(R")S(0)R", -N(R'")C(O)N(R'?)(R™), or -N(R'")C(O)OR®;
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wherein M is ~CH,-, S, -N(R'®)- or O, A and B are independently aryl or heteroaryl
and qis 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

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"®),
-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"") 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;
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kill | ari al sites, thus treati t t
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present 1 nven#g on,er el at es

arsdalkvbmtﬁmamuh@eméylgwmmdjrbl(ﬂ oFka | X N | R3 |
IR A i St o
5 oy cloalyt; Sycloalkyi IKYI; heteﬁ()@clbalkylGﬁ@t@)ocycloﬁlkylalkyl aryl, arylalkyl
hex&gw\ il SR MR SO SRR CQNE™R™,
-SIO)NIR")(’%), -S(0).N(R'®)(R'®) and —CN;
R' is 1-5 substituents independently selected from the group consisting of
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloalkyl,

10 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)2N(R'®)(R'®),
—C(=NOR™)R'®, -P(O)(OR")(OR'®), -N(R"*)(R"®), -N(R'®)C(O)R"®, -N(R'®)S(O)R,
-N(R™)S(0):R™, -N(R™)S(0)2N(R™)(R"), -N(R™)S(OIN(R™)(R™),
-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,
heterocycloalkylaltkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, arylcycloalkyl,
arylheterocycloalkyl, R"®-alkyl, R'®-cycloalkyl, R'®-cycloalkylalkyl, R'®-heterocycloalkyl,
R'®-heterocycloalkylalkyl, R'®-aryl, R"®-arylalkyl, R'®-heteroaryl and R®-

20  heteroarylalkyl; or

R', R"® and R" are

R J? RX jo st‘}\{o N R23\ o)
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wherein R% numbers 0 to 5 substituents, mis 0 to 6 and nis 1 to 5:

O

m.

;’S

R'8is 1-5 substituents independently selected from the group consisting of
25  alkyl, alkenyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, -NO,, halo, heteroaryl, HO-
alkyoxyalkyl, -CF3, -CN, alkyl-CN, -C(O)R'®, -C(O)OH, -C(O)OR'®, -C(O)NHR?,
-C(O)NHa, -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(aryl),
-S(0)2NH,, -S(0)2NHR'®, -S(0).NH(heterocycloalkyl), -S(O).N(alkyl),
30 -S(O)2N(alkyl){aryl), -OCFj, -OH, -OR?, -O-heterocycloalkyl, -O-cycloalkylalkyl, -O-
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-S(O-, -S(O2-, -C(=0)- or -C(=NR5)-; Uis a bond, -
S(O-, -S(O2-, -C(O-, -0-, -P(O(OR 15)-, -C(=NR5)-
WO 0&/0B3(1IR7) ) b- or -N(R5)-; wherein b is 1 or PLT/US2004/041700
provi ded that when Wis - S(O-, -S(0O2-, -0-, or
-N(R5)-, Uis not - S(O-, -S()2-, -0-, or -N(R5)-
provi ded that when X is - N(R - and WIS - (O -

helaaIeo kUi YR @F@Eﬂ)&’d'@@aﬁ%ﬁ@bmmﬁv»
(héieiéblﬁiégl}awg NHU(OE#QQWNH@KBNH{,-NHG(U)NH(MIkyI)

terocyclo
-NH&(@N‘dwlwl)&alkklyl-a\! W)Cﬂ%WH(M) aN(gJky) G(Q) Bk alkyhyalkyl),

NGB Nyl B Dhani iy gl StOTNH ek
angﬁ(gawwsgo)w@kz%la@mzwm) 2512) - NCQ2, tN;C( R8) 2
seI SRR Biaidtigpon ariachRbeaban canaijist tegeliel to fgm

R{tcare |qg© endently sel ected fromthe group
n3| ﬁ

g of H, | al kyl, cycl oal kyl, cycl oal kyl al kyl,
55 et erg‘@c b . het erocycl oal kyl al kyl, aryl,

aryl q%)ks het eroaryl, heteroarylal kyl, halo,
silkytorycnakyRany. aryiky! otheteromylalkyd( O) Rs,

i S( g(ﬁgﬂw%ﬁ%l%ﬂ%&#ﬁl? ﬁhﬁgﬁ%ted %P)A}J&lgﬁ%l) Q'Bjrgr})aryl or

heteroarylalkyl;
and wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,

heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkenyl and alkynyl
groups in R', R?, R®, R*, R®, R®, R, R?, R%, R'°, R'", R"?, R"® and R are
independently unsubstituted or substituted by 1 to 5 R?' 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'®), -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'®)C(O)N(R'®)(R""), -CH»-R'®; -CH:N(R™)(R'®),
-N(R™)S(O)R'®, -N(R'®)S(0),R"®, -CH>-N(R"*)S(0)2R"®, -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(ON(R™)(R"),
-N(R™®)C(O)OR'®, -CH,-N(R'"*)C(0)OR’, -S(O)R'®, =NOR", -N3, -NO, and -S(0).R'";
and wherein each of the alkyl, cycloalkenyl, 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,
cycloalkenyl, heterocycloalkyl, aryl, heteroaryl, halo, -CFs, -CN,
-OR", -C(O)R'®, -C(O)OR"®, -alkyl-C(O)OR'®, C(O)N(R'®)(R'®), -SR'®,
-S(O)N(R"™)(R9), -S(0)N(R"*)(R'®), -C(=NOR™)R'¢, -P(O)(OR'*)(OR'®),
-N(R™)(R"®), -alkyl-N(R"*)(R'®), -N(R"*)C(O)R'®, -CH2-N(R'"®)C(O)R®, -N(R'*)S(O)R™®,
-N(R™)S(0)2R"®, -CH.-N(R")S(0)2R"®, -N(R'®)S(0).N(R'*)(R""),
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-N(R11)C(0)R 8, -N(R11)S(O R10,

-N(R11) (O N(R12) (R13), -N(R11)C(0)OR 9 and - C(=NOH) R
wooogwesiided that when Uis -O or -N(R5)-, tPeT/iR2004/041700
R4, R6 and R7 are not halo, -SH, -OR9, -SR19, -S(0)NR
11)(R12), -S(O2N(R11 (R12), -&N(R11)(R12),

-N(R11) C(0)R 8, -N(R11) S(O RLO,

iR %@Wﬁ%ﬂ%ﬁ’ C«@&gg Fﬁﬁt%%ﬁf?ﬂ@bﬁmﬁ@ﬂ@”>
-N{RPIC(O)BIR; @HZN(B (OYOR ©) MR=NORE2INO,, -S(O)R‘S and -S(O).R'®;

i ﬁg O) 2 N&% (rpéqtje@( 6 g%lgfgpt Qé@pnsd:,an be Imked together to

)C( )d)R9 provi ded that when X is - N(R5)-
- and U a bond, R3, R4, R6 and R7 are

fogﬁg al o -OR9, -SR19, -S(O N(R1l)(R12) or
(O 2N( Rll) R12) of R3, R4, R6 and R7, together with
t he apdnideen B3’ %ztwamlﬁa}eded feoio mehgmuqcnnaiﬁir@m

—wﬁ&fﬁ?&‘*ﬁq‘“ﬂ@:ﬂm@f c e TEIQle S S R
-Nﬂ‘?’?(ﬂ)&m‘é‘d wz-mm“)sw)aa %WN FRI‘P)SGO)%@ RW?’(FW) toget her

N S R R e S NI T s SO RO E™,
-N(R"™)C(0)®R'® and -CH»-N(R'?)C(O)OR®, R‘5 and R'® together can be a C, to C,
chain wherein, optionally, one, two or three ring carbons can be replaced by —C(O)-
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?® is 1 to 5 groups independently selected from the group consisting of alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyi, 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(0)(OR?**)(OR®), -N(R*)(R?), -alkyl-N(R**)(R%), -N(R*)C(O)R?,
-CHo-N(R*)C(O)R?, -N(R*)S(0)R?®, -N(R?*)S(0)2R?, -CH,-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(O)N(R®)(R?), -N(R**)C(0)OR®, -CH»-N(R**)C(O)OR®, -S(O)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, heteroaryl, halo, -CF3, -CN, -OR*, -C(O)R**, -C(O)OR®, alkyl-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),R?, -CH,-N(R*)S(0).R%,
-N(R*)S(0)2N(R*)(R*), -N(R*)S(O)N(R*)(R®), -N(R*)C(O)N(R*)(R*),
-CHx-N(R**)C(O)N(R®)(R%), -N(R**)C(O)OR?, -CH,-N(R**)C(O)OR®, -S(O)R** and
-S(0).R**;
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wherein Mis - CH2-, S, -N(R19)- or O A and B are
i ndependently aryl or heteroaryl and q is O 1 or 2

wopoevissEad t hat when g is 2, one Mnust be a c®&CIars2e.ouw 700

and when g is 2, Mis optionally a double bond; and
with the proviso that when R3,gR4, R6 and R7 form said
mul ticyclic groups AJK AJK g I g then adjacent R3

d 6 . ' M-

oo Pl Bl iRleBERRRARL S0kaRY FORINBSOUP cbffiting of H,
aIRYIEde?@kgr o*moialgﬂﬁllqt, ihegerolf:ytﬂbalikyklhbterebﬁlmo;lylkylalkyl, aryl, arylalkyl,
et helessmAI A BV Eogiol S T T St e cycloalkylalky,
C 3 e 27
R'(Ezft@g ; %o&h@i,qf&( %@é%r&cg)&%%@%ﬂ?\lﬁ(l% 5§/ésrxlo)1:§1‘%’5ylalkyl, R? -heteroary!
an Betsr@rgRilg); - N(RL5) S(O) 2N( R16) (RL7),

N 2 A en BT SRS LB oyl o
alkyleagl, cuplaikynsNO,i hglogECF,, -BINs alkyl-GN,| -C{OKRTe, -C(O)OH, -C(O)OR?,
TS oA sty TSGR RN - 4P NGB stegrargh SR,
-dir@gzgﬁz@,gisrgg?gw,ks?g%hﬁaléyigj.gls;@ogﬁggw(?ﬂkw,ﬂ'&@mH@aﬁyl)h%(O)zNHz,
-S%O)QI\FHR%, -S(O)leql(aryl), -S(0)2NH(heterocycloalkyl), -S(O).N(alkyl)., -
-S(0).N(alkyl)(aryl), -OH, -OR?, -O-heterocycloalkyl, -O-cycloalkylalkyl,
-O-heterocycloalkylalkyl, -NHz, -NHR?®, -N(alkyl),, -N(arylalkyl)o,
-N(arylalkyl)(heteroarylalkyl), -NHC(O)R?®, -NHC(O)NH,, -NHC(O)NH(alkyl),
-NHC(O)N(alkyl)(alkyl), -N(alkyl)C(O)NH(alkyl), -N(alkyl)C(O)N(alkyl)(alkyl),
-NHS(0).R?°, -NHS(0).NH(alkyl), -NHS(O).N(alkyl)(alkyl), -N(alky)S(O).NH(alkyl)
and —N(alkyl)S(O)2N(alkyl)(alkyl);

R?8 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(0O)-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(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(O)- and U is a
bond, (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
(CH30-phenyl, NO2-phenyl); and when W is a bond and U is —C(O)-, (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 (CH30-phenyl, NO2-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, heteroarylalkyl);
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cycl oal kyl, cycl oal kyl al kyl, cycl oal kenyl
het erocycl oal kyl, heterocycl oal kyl al kyl, aryl,

woangsaidayl , heteroaryl, heteroaryl al kyl and - PCT/US2004/041700

N(R15) (R16); R11, R12 and R13 are independently
sel ected fromthe group consiﬁ ing of H alkyl,
cycl oal kyl, cycl oal kyl al kyl ter ocycl oal kyl ,

E:: Z):rg\z }igﬁ@tﬁtl]grll @/@)q@@/é V&(Ir y@bgyl gh%; @pcgg{ form a ring with

the %é@o%ﬁb%hmﬁ(t@;}\'éu% &ﬁéér%%ﬁh‘ J8 %@)zmm% 3 yl;
-S( O 2N(R15XR16 - is 1-5 substituents

i ndé}cﬁ@‘ﬂd@dﬂm@l \steerethst(Rom Uh%—@“dmﬁl Wonssa bendhgr o€(R°%)(R)-,

oSt @R AR PRt s Rl proan anc

arylproadguammwhemxner-mm?)- R ahder’aarxel ra:ithdlkylatrgl a)ryl SO,-
Q(O)OR 15, -C(O N(R 15XR16),

N (R R R IS (BRSPS (RIS). - ol NER

15) %*@v@eﬁ’&@tg@%r%glx@ﬁ% B'E ﬁlﬁ}aé@é@h whekei UL BCF;,

-S(@(@ﬁm@(@;@%@ S@alRy, -S(Q)sa_lsyIS( SIQEEHR) (RONCFCFs,

_O%Bk?? aré | A ?%Q%E%I g%&%e)g&ﬁ%nﬁg gngEp e

wheveini R argl BI® ate mdd;péndaﬂryeeyéctealfmme gmoupl aorisisting of H, alkyl,
alfRh e A e ack PG A A heteraamy. Fit-alkyh A -ovcloalkyl, R
hefgroey@aaxy RS aryl ang! mﬁq{ézéidswl; 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

S.
\/ ‘LLL /hLLL
or \ //
/\ 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
o R
N—R2'2 "y_)j\N’N
a , H ,
a4 or %
N a
‘R21a
N

‘R21a
where a is 0 to 6 and R# is alkyl, alkoxy, halo, -CN, -OH, -NO, or haloalkyl;



aryl heterocycl oal kyl , R18-al kyl, R18-cycl oal kyl,
R18- cycl oal kyl al kyl , R18-het erocycl oal kyl

woO 28583t er ocycl oal kyl al kyl , R18-aryl, R18-ar pCalusgios/041700
R18- het eroaryl and R18- heteroaryl al kyl; or R15, R16
and R17 are 2 o R3 o R9 ( (-41(-pJ >\ >\ wherein
R23 nunbers & o 5 substituents, mis o 6 and nis 1

35;
Lo SitnBA&ESisTiot b U0 Eﬂ'énhﬁeféiﬁWé@%léh)édsf?drﬁ%@@roup

group con

canglsiingaif alle, wyalqadkmandallwl athyted witiop ei‘mll a?/kyl or alkyl-R%,

WEBRATYS selc bHOM B eSpBi oo~ G0 e,

C(O)FN&WFF(O) N(al kyl) 2 -C(O N(al kyl) (aryl),

C(O N(al k het SR19, -S(0 2R20, -S(O NH2,
5 (ol Ky tea Ny ) (al kyl), SO NH ary1 ),
-S(0O 2NH2, -S(O 2NHR:9, -S(O 2NH( het erocycl oal kyl ),

-S(0) 2N ARy IR - §(O2N(al kyl ) (aryl), -OCF3, -CH,
-Gvo,-qwﬁja- o0&l kyl , - O cycl oal kyl al kyl ,
- Chet er acyefogd-kyljal kyl , - NH2, -NHR20 -N(al kyl') 2,

i Hﬁ%{aﬁcﬁ kyl) - ﬁf- E))alr\uygl \%{1(@@ r]_&z e@qﬁ%q. a§¥%oarlr|1 e &;foup consisting of

H, methoxy, nltro oxo, ~-OH, halo and alkyl,
o Oy
22

R | Oy % | N\\/i&

N | ’ L/ ’
S<

22
NS N>
I I
™ N
R

S | and \\ﬁN
R22
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;



-NHC( O N(al kyl ) (al kyl), -N(al kyl)C(O NH(al kyl ),
-N(al kyl ) (O N(al kyl ) (al kyl), -NHS(O 2R20, -NHS(O

wo ApHBlayl ), - NHS(O 2N(al kyl) (al kyl), -N(al ksd1y&20)4/041700
2NH(al kyl) and - N(al kyl)S(O 2N(al kyl) (al kyl); or two
R18 nvi eties on adjacent carbomg-can be |inked
together to formO or R19 is al kyl, cycloal kyl, aryl,

ttﬁe{/ﬁeﬁiﬁ?ﬁ ﬁhgﬁﬂ&bﬁgﬁépﬂé‘%m [f48r iréaﬁhé‘M'oferalaEa the method of

, substituted aryl,
irthibitng Enaj?rhep}ain Bxfios the treatinént of Alnleinterise Diseaseh besast leancer, and

offli} oA e meieh BF LB R lono b bRy flample
|dl*ﬁt§|ﬁd5@@f E{Ia@hl@dlumafhltgm{humntbé?gb)tl%d{megtigpﬁlglggl iaﬁﬁectiaﬁs Said

5 rrmﬂaoqi ﬁﬁgaéwmtqwnmm%@mw%aag &t legsh opecomppuny af fogmula lto a
paticHtin PR s'u@ﬁfiflfé?n‘ﬁ%m |€\9lh?%5ﬁﬁ\78ﬂt B cﬁ( es the method
eny yl,

consisting of a kynyl', cyc
otireatireg Awh&imgt S d@ﬁase@bmssing a@mmsieyog @aleqat one compound of

B DS Pk i o Sl mofl ¥, o eyl
15, wasdtheRadpadtRife) mveﬁiﬂﬁcompnses the method of treating Alzheimer’s

10  disease comprising administering to a patient | need of such treatment a combination

of at least one compound of formula | and a cholinesterase inhibitor or a muscarinic

antagonist.

In a final aspect, the invention relates to a kit comprising in separate

containers in a single package pharmaceutical compositions for use in combination,
15  in which one container comprises a compound of formula | in a pharmaceutically

acceptable carrier and a second container comprises a cholinesterase inhibitor or a

muscarinic antagonist in a pharmaceutically acceptable carrier, the combined

quantities being an effective amount to treat a cognitive disease or

neurodegenerative disease such as Alzheimer’s disease.

20
DETAILED DESCRIPTION:
Compounds of formula | wherein X, W and U are as defined above include the
following independently preferred structures:
2
R
Rs\ )|\ /R1 F‘S\N /R1 RS\N)\N/R‘l:ﬂ l N/R1
3 I R3 | R3 R3 |
u\}/S(on 2 U . U\I/O U\i/S(Oh 2
R R R* R
25 IA IB IC ID
—~R? N—R
RG I R1 Re I R1 N/Rz ] N/Rz
7, re
R” N/ R RS\ /lk /R1 R7R I /R1
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-S(O) N(R 15XR16), - CH(R 15XR16), -S(O) 2N(R15)(R 16), -
C(=NOR 15)R16, -P(O) (OR 15XOR16), -N(R 15XR16),

woO 200583881IN( R 15) (R 16), -N(R 15) C(O R 16, - CH2RCT/US2004/041700

N(R15) C(O R 16, -CH2-N(R 15)C(O N(R 16) (R17),

- CH2- R15; - CH2N(R15) (R16), -N(R35%) S(OR 16,

-N(R15) S(O) 2R16, - CH2- N(R15JS(O) 2R16,

-N(R}) S(O 2N(R16)d R17) , - 5) S(O N( Ry46) (R 17),

- N( )C(O)N(R16§(R17) - N(Rls)d ) N( R

16) ( RLZpmMpobinEd Bf ERr@uEs I6to mums\prefaraw(a))mm 06:C(R®(R")-. In

S O R,15 2R15; d
pﬂsggéq{nwlagfﬁ@ngﬁmu 'chf@?‘%fgplé’eg O)cycl oglnkyl ,
cycl fakill WeakdErstodattBALSiNES fh’ré Béflnmon of R'is the same as the definition

heterocycl| oal k Isal kyl, aryl, yl al kyl , heteroaryl
of K ewbam la| 'aPRfé‘ﬁWn% af mrmmry i v@ewpéN i1 amdaarad Uisa
bggg ps | n - );t-;é;( g(ﬁggbc?r N;nﬁs) ré’)ég&wh%n?to compounds

otfmmusta i m@eoélndj lsya bondahdaWMyla bmH&(menS(O)a- -C(O)- -O-,
| k |, het I hal -CF3, -CN,
RIS E RS d o or 1o ok "o & OR 18
(O N(d?e efefel) comSitirkds oﬁh@)lh‘ﬁé?\tikﬁl) 48 thbse of formula IB wherein U
-S( O 2N( 5XR16&QR1\ C%_ Psi(F)zl.,(O? 15)
i3 onQ@rIlNesm ebirrmela | whf%Sﬁ'D

R AR AR E e

2N( andR are pesfeyatiRsemcted frem the-guomp consisting of alkyl,
cF 304350 ) oSt Rel ey DN Tab5| SR Ry
héfaroaly HateroStyIRyl1 han dcCHSEBIEJI® '°)(R™), -SH, -CN, -OR°®, -C(O)R"
-C(O)OR’, -C(O)N(R")(R™), -SR', -S(O)N(R"')(R™), -S(0)2N(R")(R™), -N(R"')(R"),
-N(R™)C(O)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(O)-;

X is -N(R%)-;

R'is H, alkyl, R*'-alkyl, arylalkyl, R?'-arylalkyl, cycloalkylalkyl, R?'-
cycloalkylalkyl, heterocycloalkyalkyl or R*'-heterocycloalkylalkyl,

R?is H;

R? is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alky!, R?'-
cycloalkylalkyl, R?'-cycloalkyl, R*'-aryl or R*'-arylalky!;

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



or tw R21 or two R22 noieties on adjacent carbons

can be linked together to form" V ; and when R21 o r
WO 20258 e sel ected fromthe group consisting PETASINHNIRO

15)R16, -N(R 15 C(OR 16, -CH 2-N(R 15JC(OR 16, -N(R

15)S(OR 16, -N(R 15)S(O 2R16,,+CH 2-N(R 15) S(O

2R16, -N(R 15)S(O 2N(R 16) (R1 , -N(R 15)S(O N(R

15) (B RaoisFysbaiy et RyeloalbAai i dlvs R

éy'adé(u@lmyllﬁaz‘ Bi&Soargl, Rfﬁamwﬁ?%mamylbe aCtoC4
calny\,hereln optionally, or thr rlngﬂ
car boRJS Gl SiycloalyiRed, Bieloalklca L ryiakyhFE) 2lihcR s

SR B I B ILPEE ST 1)

substituted by R23; RR23 is 1 to 5 B oups i ndependent |y

selected fromthe group consisting o IkyI al kenyl ,
al kynyl , cycl oal kyl cycloalkylalkyl Ncloalkenyl
heterocycloalkyl heterocycloalkyla K aryl,

| het t | al kyh, Ypl 0, -CN, -OR
5 24 aﬁp Sagd%r‘ scﬁqoﬁ ‘gglkse/l: alks N? R )2/4)m<~R)a'Zg) _SR 24,
{2 i 6 5, G

RIPHRIEPR 24) (R 25) , -N(R 24)C(O)R 25, -CH 2-N(R
24JC(OR25 “N(R 24)S(OR 25, -N(R 24)S(0) 2R25, -CH
2-N(H B4lis(0) 2Re5,

mis 1;

10 R'® is -OR®
R% is aryl;
and
R? is alkyl.
In a group of preferred compounds
15 R® R* R®and R’ are

’f\/O, ENO,zAQ or }521;

R21

R'and R®is H, CHj,

YOJ.@»Q

or
v‘% 21

20
In an additional group of preferred compounds;
U is a bond or —C(O)-;
W is a bond or —C(O)-;
X is -N(R%)-;
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“N(R 24)S(O 2N(R 25) (R 26) , -N(R 24)S(O N(R 25) (R
26) , -N(R 24)C(O N(R 25) (R 26) , -CH 2-N(R 24) C(O N(R

WO BBY(RIA6) , -N(R 24) (O OR 25, -CH 2-N(R 24)POIM)R4A51700

-S(OR 24 and -S(O 2R24; and wherein each of the
al kyl', cycloal kyl, cycloal kyl aljky!, heterocycl oal kyl,
heterocycloalkylalkyl aryl, aryIaIkyI het er oaryl ,

et 0o i, et AT S5 £PL°
c%lﬁaﬂ(fywm hé\@m&ﬂﬁwa}m ot Rét-netekosyBIddIRy I8l |up

conS| ting of alKkyl, cycloalkyl het er ocycl oal k
aryl RHét&roaryl , halo - -CN, -OR 24, - OR24

o %%ﬁ%ﬂ@%@ﬁw@%%%ﬁw% "@QM
oD ko B el Ysary, RUCRyIRYERBleroaniaiyl, hEroary,
riofg RS ReBroclatalolaiil 5 DadssbaRiii Ry Hoagny, 7

h%f@r%céyclb&IR yRSh IR 'DetdMcFcdalKy I%II%ﬁ , -N(R 24) S(O N(R
“N(R 24)ac§( N(R 25)(R 26),

24) C(Ftﬁ)lN@MB)y@I@aﬂsﬂ yl, m(qdpa_my@my A iy, S -

m 2 n

@gﬁ@a%rllgg e \E% sele t ed %%ﬁ?ﬁh%o;?@ k§h Heteroagl,
rewgcmloalgybheid;roay'd{galkyla&yl &4 opteroagalid] RY:-heteyoaryl, R%'-

tero 0 %1, hetero yl al kyl, aryl,
R BT RURI e SOV RBELVBRNY af k!

ar yl @Pas ¢4l aiml, R’ma?lkwl 5§Aalkﬁ2m21cmlam}l kos}cloalkylalkyl R2'-

R27- cycloalkylalk het epocycl oal k
CF@'?’?‘MP&%-C@Q‘PEHWESH&HW@WY' °F{B7 B?S?I’OCYRLONWWMF kyl ,

R27- e 08 Ydycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R%'-alkyl, R?'-
cycloalkylalkyl, R*'-cycloalkyl, R*'-aryl, R*'-arylalkyl, heteroarylalkyl, heteroaryl,
heterocycloalkyl, heterocycloalkylalkyl, R*'-heteroarylalkyl, R*'-heteroaryl, R*'-
heterocycloalkyl or R?'-heterocycloalkylalkyl;

R’ is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R?'-
cycloalkylalkyl, R%'-cycloalkyl, R*'-aryl, R*'-arylalky!, heteroarylalkyl, heteroaryl,
heterocycloalkyl, heterocycloalkylalkyl, R*'-heteroarylalkyl, R*'-heteroaryl, R*'-
heterocycloalkyl or R?'-heterocycloalkylalky!;

R', R'® and R" is H, cycloalkyl, cycloalkylalkyl, R'®-alkyl, alkyl, aryl, R'"®-aryl,

R23 R23 o
N
(9
\ﬁ n\)
R'®-arylalkyl, arylatkyl, or A )m;
nistor2;
misOor1;

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'®,
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and R27-heteroarylal kyl; R27 is 1-5 substituents

i ndependently selected fromthe group consisting of
woadoky/esg3dar yl , aryl al kyl, -NO2, hal o, -CF3, -CRCT/US2004/041700

alkyl -CN, -C(OR28, -C(OOH, -C(O OR28, -C(O NHR29,

-Q(OQ N(al kyl') 2, -C(O N(al kyknearyl),
-C(O N(al kyl)(heteroaryl), -SR28, -S(0O 2R29, -S(0O NH2,

-N(ﬁ@@%&g*%@@gﬁﬁ%&bﬁ%@ﬁ 3(834 KN(R‘S)C?OSDJ@HGRRW))or

2NH( ar
F het er ocycl oal kyl), -S(O 2N( aI kyI ) 2,

- S( ), -OH -0R29, -O heterocycloal kyl,
-O cyc’%gﬁ) yl af ﬂé'?s - O het erocycl oal kyl al kyl , - NH2,

andNHR29, - N(al kyl )2 N(aryl al kyl) 2,
-N | al kyl t lal kyl), -NHC(O R29, -NHC(O NH
(?ﬁy a%%k{"&ﬁﬁyle; oaf KIH?:( 03/1\% al kyIH)Cg al) kyl), "o
- N( AskddhsIve-aadiitou 'ghoN( ﬁ{é<s’d>éc¢ﬁc@)ttha{HéWo]lbﬂidgyﬂe}ms unless
-NHS( Q) 2R29, - NHS(O) 2N

OthGrMS(eOPQN@éﬂB%ﬁhﬂ{l e«wqerstqqpatpmamsb@)folmgm%ar)m%d
- bt HAEN boturha) bham BB, 1 o al k!
arylal kyl or

cyclo eroarylal kyl ; and R29 is
al kyMammal” mam huraap$ androthes mmmalcarealmmeyﬂ; or

| h Wyl al k ded. t hat wh
' ARG ména? pa bR bAoA Bug e ey R, fidhtor
braﬂ‘mﬂ\eﬁfﬁtd wﬂbnﬁng?abou% @p-abvud 20/dasben awmts irRhel chaw®tPreferred

alkyPtgll'o%?)%lclo%taln about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyl, are attached to a
linear alkyl chain. "Lower alkyl" means a group having about 1 to about 6 carbon
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 cyclopropyimethyl .

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

"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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substituted phenyl; provided that neither RL nor RS is

- (O -al kyl -azetidinone or alkyl di-substituted with
WO(2000008R 115 or - C(ON(R 15)(R16)) and (- N( RLPTRI®P()4/041700

-N(R15) C(O R16, -N(R15)S(OR 16, -N(R15)S(O 2R16,

-N(R15) S(O 2N(R16) (R17), -N( RJI?) S(ON(R 16) (R17),

-N(R15) C(O N(R 16) (R17), or -N(R15)C(O OR16); provided

0541 o o e ol e S
bra{riﬂﬁé@h/ Nonﬂhﬁiﬁhp)exah’frblesp ??kaéble @h@ﬂ?b’émub& undl@@é‘ éiHynyI propynyl,

eny ),

By 3 methabetYby PNy RER AN desyICLED. phony
RsTREE?*Fé"%%E*“% BFep oo P ARt o 58 spmrin
abbbed 1y Bbotd) 14 Cﬁgjwatpnm ﬁxr?ﬂe)ablg i:lbgut %Ito abibut ((D ch[b:qd atoms. The

anflgrods ben becarlionalsuliiea with e transieraioBEs e . R, RE"

R* é\K‘. R¥hich hyKtHosahe of differtint, \Ahidsare el @finedierdin 6r two

bond, (R3, "'R4) is not (opti onal | y substituted
sulpﬁéu9nts apadigaan garbons can hedinkegiegether tofarmnal | y
ubst t(yt ed gp@nyl het eroaryl al kyl ) or (heteroaryl,
(2> ter I al Kyl) prowdedthat when U is a bond, Wis

2 et

87,949 ook Wt eyt y dhaslraigifapsiions
phenyhardbniphthyl. when X is - N(R5)-, Uis - O and Wis a

bondl-lg{eréarg/:f"Rn%érE{s? b aromatic monocyclic or multicyclic ring system
comprising about 5 to about 14 ring atoms, preferably about 5 to about 10 ring atoms,
in which one to four of the ring atoms is an element other than carbon, for example
nitrogen, oxygen or sulfur, alone or in combination. Preferred heteroaryls contain
about 5 to about 6 ring atoms. The "heteroaryl" can be optionally substituted by one
or more R?' substituents which may be the same or different, and are as defined
herein. The prefix aza, oxa or thia before the heteroaryl root name meahs 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-bjthiazolyl, benzofurazanyl, indolyl, azaindolyl,
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 cycloalkyl 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



(R3,R4) is not (H, -NHC(O) -alkyl-heteroaryl) or (H,

al kyl - NHC( O - al kyl -heteroaryl); and provided that when
WO 2005835831N( R5) -, R1L and R5 are not - al kyl aryl per/yb2080041700

N(R15XR16) wherein R15 is H and R16 is heteroaryl;

provi ded that vvhen Rl Is RRl-aygyl or R21-aryl al kyl,

wherein R21 is - -S(O CF3, -S(O) 2CF3,

the%g) @ﬁbdlmltl@ﬁ%%l%{g&%@ ﬁhc g%%lﬁ%é%éde 1-decalin,

narberrgil radeirbantytami thealile. | haripemuemtimitinged)eonhplds fof eycloalkyl include

tht ge &&oup consisting of H, alkyl, alkenyl, cycloal kyl,
RAPUPWRTc| 0al kyl, aryl and heteroaryl, R18-alkyl,

R 18 -aryl and,,

R18- cycl oal kyl, R18- het evrpogycl oal
;o and Xis - N(R

R>18- het efi8afyl; Uis a bopd O -

)-; then RS |ssH,, provi dgd that whep U is a bond,
and R4 arg al kyl, or wher/ R21 is ha, - CN,

al koxy, | oal kyI or | koxy, or and R4
toget herApn th t he C3 0 whi ch att

A ofy Ay i

5 “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 multicyclic ring system
10  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 cycloalkenyl ring
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2la or ,2la where ais o 6 and R 22 is alkyl,
al koxy, halo, -CN, -OH -NO2 or hal oal kyl ;then R2la is

wonats/o8311 C(O) 2R15, wherein R15 is sel ected fPomuUSkm®4/041700

group consi sting of alkyl, cycloal kyl and al kyl
substituted with phenyl, al kyl1%f al kyl -R22, wherein
R22 is selected fromthe group consisting of phenyl,

ca@h@@b uéﬁ@@t sdw.ﬁﬂewdh Sh& Bt mord @2‘1 sbbgﬁtaéﬁtsnuﬁiéﬂ rhé&y be the

sel ec fromthe group consi stin nmet h oxy,
same oo dlf&rent apd aiglas deftnesl aave. r@fenr%ch aygipalkapylings contain

Tl e
cycivatkdryld inehdiescyelopemenyl} ¢ycidHexenyk pyelbheptemyt iagvd the like. Non-
limiting example of a suitable multicyclic cycloalkenyl is norbornylenyl.

"Heterocyclenyl" means a non-aromatic monocyclic or multicyclic ring system
comprising about 3 to about 10 ring atoms, preferably about 5 to about 10 ring atoms,
in which one or more of the atoms in the ring system is an element other than carbon,
for example nitrogen, oxygen or sulfur 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 least 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
heterocyclenyl 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 suitable
oxaheterocyclenyl groups include 3,4-dihydro-2H-pyran, dihydrofuranyi,
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 dihydrothiophenyl,
dihydrothiopyranyl, and the like.

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

“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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I n anot her aspect, the invention conprises the nethod
of inhibiting aspartyl protease conprising
woaderossateri ng at | east one conmpound of for nmulPaTIUSR@4441700
patient in need of such treatnment. Mre specifically,
the invention conprises: the hod of treating a
cardi ovascul ar di sease such a$ hypertension, renal
or a dis

| ated b in_inhtbition:
in e riHa e B 40 BlEen CiRe e AiRedPT Breel Hiioden, oxygen or
sulfle dIBhé 8lirPtorhbP@atibAITRekCArRI Ad ¥&jadént oxygen and/or sulfur atoms
neurodegeneratlve di sease such as ‘Al zheiner's

preﬁ@tneﬁm@angfsysﬁem H?neufergeq) hataregyahds coatain aboxﬂb‘é o abolt 6 ring
atbiBRTHE e ¢ 58 il 5t i ofle Hitherodehhroortime means that
Iedmteamtrogenpexygeamf sulfaur lmmaesp@rtwemd prmaentcas‘mdngfatom The
i, nhi b rot enz for exa 2nh |t|
nesroeyelul B B BpaPRa sttt tyiane SEIBHE RE SR i which may
bd t'hfaes“elrhé’ﬁﬁ differdt, Eﬁﬂbﬁé e ddfireatEBin. TPeRiiré§en or sulfur atom of the
adm ni stering at |east one conpound of formula | to a

hejerockelyl ¢an he eptionallyexidizedde tacorrespenging Spdde, Brxide or S,S-
dnégﬂ&&'}{lbﬁr\ ékaﬁﬂﬁleglﬁ s'mhhfédm%otgyfcﬁi%trié?&dégélgﬁh nglude

I Séase conpr Sin mnistering at’ 'east on
pipdridybrpyntadidinyt, qmperpainybmnoripinolimddtrﬁﬂmemﬂmlmylethlarmitdmyl 1,3-

oI B e R SRR D
tegidibsigsyragyll anatimgtikent | need of such treatnent a
Conbhrr]yallzt:lllkgl’r’] 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 aryl and cycloalkyl as
defined herein. Preferred arylcycloalkyls 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-tetrahydronaphthyl 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 arylcycloalkyls are those wherein aryl is
phenyl and heterocycloalkyl consists of about 5 to about 6 ring atoms. The
arylheterocycloalkyl 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-alkyi- group in which the heteroaryl,
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of at |east one conpound of fornmula | and a

chol i nesterase inhibitor or a nmuscarinic antagoni st.
wolxoz3B3inal aspect, the invention relates to ®CHIS2004/041700

conprising in separate containers in a single package

phar maceuti cal conpositions f_oio_\1 use in conbination, in

whi ch one contai ner conprises conpound of formula I

cvelilal i EesuRor gL and fiSF pices erdiaisth ARaFiS:d. HréfEmed groups
cOMSIAR loWe? afidil GESUD. Thel Bortl RITABTFHTEHE MoRdt) itreRiRHealkyl.

carrier, the combined quantities bei ng an effective
amUACyl’ aneansaan H-6ghi alkykC{PXxealkeny-C(O)-, alkynyl-C(O)- or

o/ EHIRIERREAR 5 Mo BB, 55 BB ofep pErved. he
boxdviibathd paremtemeietylisf threudgrathevearbonyluResferedfanlylsoccomain a lower
aIIlﬁyg.dlﬁgﬁ-_rfigriﬁjrt@li\lgg%b%fe%réfes%it%ueugct:y b?gdpsh{ﬁ%luu-e fFoe%m)bt ayel5l,|propanoyl,
2-methylpropanoyl, butanoyl and cyclohexanoyl.

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

“Alkyoxyalkyl” means a group derived from an alkoxy and alkyl as defined
herein. The bond to the parent moiety is through the alkyl.

"Arylalkenyl" means a group derived from an aryl and alkenyl as defined
herein. Preterred 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.

"Arylalkynyl" 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>CHo,- is ethylene, and é@_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, arylalkyl, or
heteroarylalkyl moiety includes substitution on the ring portion and/or on the alkyl
portion of the group.
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2UY '\>EIFIGIHIn compounds of formulas IAto
IF, Uis preferably a bond or -C(R6)(R7)-. In

wazopoisads of formula 1G and IH,2 U is preferabdgrus2004/041700
C(O-. It will be understood that since the definition
of RL is the sanme as the defipgption of R5, when X is -
N(R5) -, conpounds of fornula | wherein Wis a bond and

U i gvirerP&Wériabledpdears ndrOtRan oné @ a.grolp, e.g., R8 in —N(Ra)z, ora
-C(R6) (R7)- or -N(R5)- are equivalent to conp ound 8 0

vamaﬁlmpaearam@r%mmpn@,e W tb@rairus;ﬂuewfuf@rrauladna g.-R may appear in

bo@olg and | rlat%gca bethe, a%é?@r] Qﬁ? ©r -N(R5) -

érre npoun e I nvent1on are those of
for mtrardfaemberte |tlne Uumbem olbmtﬂetmfs tehg.s eubsﬁtltf.nentsu geoups or rings) in

o BRSPS ol 1B Wi B4R S oBi st o

meath thEbthne! cBﬁ b%r@s ﬁfawy%a@hés aglc%hﬁéaﬁyr ;%ﬁﬁlﬁ@d gérswfhe

consi stin , Cycl oal kyl, cycl oal

detesminadionq %dae maxmng] BHEDRE PHURY MAiIRNaS, |sg{y<§1| wnthln the knowledge

of ﬁ\% @gﬂélh (uE{Ii’is% ?Bl 8&“&{3%%& %ﬂﬂ{ey @hb&%%' g{i &%\,ods comprising

the- e iCR9 Jeastiobe Mo pddyndRifAfprmulaR]one & 1Drdé RodppUREHR Jof formula |
can g'g?dz F\R} r)eSjRjt%pré sa %Fi%rrlmg,( ger%a%-):fably one.

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

The wavy line “YYVVv as a bond generally indicates a mixture of, or either of,
the possible isomers, e.g., containing (R)- and (S)- stereochemlstry For example,

OH OH
g means containing both (j’ and O

N
H
Lines drawn into the ring systems, such as, for example.
| X
F

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

carbon atoms.
As well known in the art, a bond drawn fro{m 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 represents O/N
%N %,QN Cra
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-N(R11) C(0)R 8, -N(R11) S(O R10, -N(R11)C(O N(R

12) (R13), -N(R11JC(OOR9 and - C(=NOH) R 8. R3, R4, R6
woexoos/03831dr e preferably sel ected fromthe groupCT/US2004/041700

consi sting of aryl, heteroaryl, heteroarylal kyl,

aryl al kyl, cycl oal kyl, het erQs%c_I oal kyl,

het erocycl oal kyl al kyl , al kyl and cycl oal kylal kyl. In a

0 O Py BB Sk IRPHA Refdebiioh A rRapsnd Riphe in the
texi2dctidrigs  examplas kstructinal farmdlae, kid amy ThbrRsdrainky lassumed to
- cycl oal kyl al kyl, heterocycl oal kyal kyl or

R21
hame the @V@W@V@t@m yatams 1o satisty theyalepcess g kyl ,
I I l.oal :
o3 LA nE LA e Moy AL Sbunas o o v
talr@inagicy and mliRRithdaylomhdeyd formg are cahigrmplated herein as part of the
or B R oP e B e GE  S¥opef s R anct R ana e

eaBRH a4 bedbpfSsbntdd bilaylof the following structures:

N/R2 /Rz HN/Rz
HN
| 1
R 1

RSN/kN/ N}\N/R RSNA\N

3 3 3
| R | | R | | R® |
U\I/W U\!/W U\l/W

R4 R4 or R4

y

When R?' and R?, are, for example, -N(R'*)C(O)N(R'®)(R"") and R'® and R'®

0 0]
g\N/‘kN g\N/U\I\'
\_XR&"’ or O)_XR”'_

Prodrugs and solvates of the compounds of the invention are also

form a ring , the moiety formed, is, for example,

contemplated herein. The term "prodrug", as employed herein, denotes a compound
that is a drug precursor which, upon administration to a subject, undergoes chemical
conversion by metabolic or chemical processes to yield a compound of formula | or a
salt and/or solvate thereof. A discussion of prodrugs is provided in T. Higuchi and V.
Stella, Pro-drugs as Novel Delivery Systems (1987) Volume 14 of the A.C.S.
Symposium Series, and in Bioreversible Carriers in Drug Design, (1987) Edward B.
Roche, ed., American Pharmaceutical Association and Pergamon Press, both of
which are incorporated herein by reference thereto.

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

wherein the solvent molecule is H,0.
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R5 is H alkyl, R21-al kyl, arylalkyl, R21-aryl al kyl,
cycl oal kyl al kyl, R21- cycl oal kyl al kyl ,
wobhetzrsssycl oal kyal kyl or R21- het erocycl oal kyl ®cCHps260/041700
is al kyl, cycloal kyl al kyl, cycl oal kyl, aryl,
arylal kyl, R21-al kyl, R21- cyé@doal kyl al kyl ,
R21-cycl oal kyl, R21-aryl or R21-arylal kyl; R7is alkyl,
cy cl"géebineahiplunt aycittterbpyltically dffective baddarit', is meant to describe

ar%r%bﬁ}ntg ’ R2 J Cl omal kﬁos%l kr{/of)thgges&gtdgal k}/qﬁleyfchglve in
lnﬁi'b|tl%9§sgmh¥i pro?éé@é an‘Pc!l/onJ mhﬁﬁu’i@ %‘@E‘N-(‘l' aﬁwcﬁiﬁ&‘é' pr?éﬁd‘ ihg the desired

tha:@p(eancpffect m@ﬁm@k&p@)lenh is 1 mis 1 R18 is -
Orgﬁzé;odhégl%%{mf AR Prort: saalllléy\bhlch %8 2 PWRhiR the scope of this

pr ef
invention. Reference to a compound of formula | herein is understood to include

reference to salts thereof, unless otherwise indicated. The term "salt(s)", as employed
herein, denotes acidic salts formed with inorganic and/or organic acids, as well as
basic salts formed with inorganic and/or organic bases. In addition, when a
compound of formula | contains both a basic moiety, such as, but not limited to a
pyridine or imidazole, and an acidic moiety, such as, but not limited to a carboxylic
acid, zwitterions ("inner salts") may be formed and are included within the term
"salt(s)" as used herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful. Salts of the
compounds of the formula | may be formed, for example, by reacting a compound of
formula | with an amount of acid or base, such as an equivalent amount, in a medium
such as one in which the salt precipitates or in an aqueous medium followed by
lyophilization. Acids (and bases) which are generally considered suitable for the
formation of pharmaceutically useful salts from basic (or acidic) pharmaceutical
compounds are discussed, for example, by S. Berge et al, Journal of Pharmaceutical
Sciences (1977) 66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33
201-217; Anderson et al, The Practice of Medicinal Chemistry (1996), Academic
Press, New York; in The Orange Book (Food & Drug Administration, Washington,
D.C. on their website); and P. Heinrich Stahl, Camille G. Wermuth (Eds.), Handbook
of Pharmaceutical Salts: Properties, Selection, and Use, (2002) Int'l. Union of Pure
and Applied Chemistry, pp. 330-331. These disclosures are incorporated herein by
reference thereto.

Exemplary acid addition salts include acetates, adipates, alginates,
ascorbates, aspartates, benzoates, benzenesulfonates, bisulfates, borates, butyrates,
citrates, camphorates, camphorsulfonates, cyclopentanepropionates, digluconates,
dodecylsulfates, ethanesulfonates, fumarates, glucoheptanoates, glycerophosphates,
hemisulfates, heptanoates, hexanoates, hydrochlorides, hydrobromides,
hydroiodides, 2-hydroxyethanesulfonates, lactates, maleates, methanesulfonates,
methyl sulfates, 2-naphthalenesulfonates, nicotinates, nitrates, oxalates, pamoates,
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In an additional group of preferred conpounds; Uis a
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N(R5)-;Rl is H alkyl, R21-al kyl, arylal kyl,
R21-aryl al kyl, cycl oal kyl al kyl_,2 21- cycl oal kyl al kyl,
het er ocycl oal kyal kyl or R21-heterocycl oal kyl al kyl, R2

éé’%;ﬁat%‘;' PEe‘?’ﬂ%'_%%,R;%&@%ok (lg;%{t%%: W%ﬁéﬁ% lfﬁ/c!rategf Eivalates,
propichetes dakipylatds? duedinatesRadifaey, sllfonbtes (such as those mentioned
het eroaryl al kyl , heteroaryl, heterocyc| gal kyl,
Ipﬁrpg})Owér@tgpkmlcggwpgesmqlu%@yl sa&q%ﬂ FXown as tosylates,)
liHde ploai aht th&Gike.

Exemplary basic salts include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth metal salts such as calcium and
magnesium salts, aluminum salts, zinc salts, salts with organic bases (for example,
organic amines) such as benzathines, diethylamine, dicyclohexylamines,
hydrabamines (formed with N,N-bis(dehydroabietyl)ethylenediamine), N-methyl-D-
glucamines, N-methyl-D-glucamides, t-butyl amines, piperazine,
phenylcyclohexylamine, choline, tromethamine, and salts with amino acids such as
arginine, lysine and the like. Basic nitrogen-containing groups may be quarternized
with agents such as lower alkyl halides (e.g. methyl, ethyl, propyl, and butyl chlorides,
bromides and iodides), dialkyl sulfates (e.g. dimethyl, diethyl, dibutyl, and diamyl
sulfates), long chain halides (e.g. decyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides), aralkyl halides (e.g. benzyl and phenethyl bromides), and
others.

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

All stereoisomers (for example, geometric isomers, optical isomers and the
like) of the present compounds (including those of the salts, solvates and prodrugs of
the compounds as well as the salts and solvates of the prodrugs), such as those
which may exist due to asymmetric carbons on various substituents, including
enantiomeric forms (which may exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric forms, are contemplated within the
scope of this invention. Individual stereocisomers of the compounds of the invention
may, for example, be substantially free of other isomers, or may be admixed, for
example, as racemates or with all other, or other selected, 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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het erocycl oal kyl or R21-heterocycl oal kyl al kyl; R4 is

al kyl, cycl oal kyl al kyl, cycl oal kyl, aryl, arylal kyl,
waoabsasssyl , R21- cycl oal kyl al kyl , R21-cycl oal kBdT/US2004/041700

R21-aryl, R21-arylal kyl, heteroaryl al kyl, heteroaryl,

het erocycl oal kyl, heterocycloggkyl al kyl,

R21-heteroary|a|ky| R21- heteroaryl, R21-

stepEOEHREYS! BRkifs k&pﬁ%&ﬁg&ﬁﬂ%@% U the Tvdritive

compolunds. kyI aI kyI R21 cycl oaI kyI al kyl ,

het EPB@}X aI @F'&%@fﬁ%%ya gfq{% 3 gl %}Yc] ggtlﬁ}e/zls;alts(5 solvates
an%g%&’u@ lof tt'?@éoﬁﬂg?ﬁhds BRfornfir# |\, aabkileAbisitito be included in the

1- cycCl oal kyl 1-aryl, R21-arylal kyl,
prmnérrtyanyom kyl, het eroaryl het er ocycl oal kyl ,

het é)ﬂgg‘;é‘,lc}?%@@_y Egbgeocyc Oﬁﬁgb%&%kxms known in the art.

Pré:%}ahm memqué. fox|prgparinigystartRy materidty hnd compounds of formula | are

shg&%l %ral kg 2 k{al r@@%tfclggepq{ﬁvr%ﬁ(awgl@a A ylylg Qsﬁ qu;tc ) followed by

sp&éﬁ’ﬂc dededuPé?slw Mcﬁﬂ&wllledﬁnﬁttﬁé%ﬁf WIIIaJeléMbmz@ AT RREYprocedures

het er ocycl oal ﬁ'l' het er ocycl oa

camgalsorke §Wb%h|94 g Sclremef @ngrla;;%/g |Exampjes below, the following

| or R21-heterocycl oal kyl al kyl; R15,
ab%%%%ﬁggg{%%% cycl oal kyl, cycl oal kyl al kyl .

R18meithyl Meakthyll:, Etapydpyl: Farsbatw'IBu benzyl: Bn; tertlary
butyloxycarbonyl: Boc or BOC

high pressure liquid chromatography: HPLC

liquid chromatography mass spectroscopy: LCMS

room temperature: RT or rt

day: d; hour: h; minute: min

retention time: R,

microwave: uW

saturated: sat.; anhydrous: anhyd.

1-hydroxybenzotriazole: HOBt

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

ethyl acetate: EtOAc

Benzyloxycarbonyl: CBZ

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

borate)]: Selectfluor

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

tetrahydrofuran: THF; N,N-dimethylformamide: DMF; methanol: MeOH; diethyl
ether: Et,0; 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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RR23 n X/ nft Rl8-arylalkyl, arylalkyl, mO J

"(tm; nis 1 or 2, mis Oor 1; RI8 is - OR20 or
whios)3sBRP0 i s aryl or halo substituted aryl; RRII/US2004/041700

al kyl, aryl, heteroaryl, R22-alkyl, R22-aryl,

R22- heteroaryl, hal o, heteroc®ztoal kyl, -N(R15)(R16),

-OR15, -N®2, -C(OR15, -N(R15) C(OR

16, MBS0 Glafo sulfic ML MPKRIGH (83T

- N(R15 C(O)N(R16;(R17) or - él%g) .S -

or HigrE-aminoRiyl agmnomeﬂaylmyswng té'ﬁé(nﬂ_u“e)and

thr EC)?%@% ngﬁéépg foI | ow ng ternms,

unl ess ‘ot W se | | cate shal be understood to
hav8aturetedo(sabjsiandnydeaus. farshyd); room temperature (rt); hour (h);
Minutes (Min), Retention Time (R;); molecular weight (MW); milliliter (mL); gram
(g). milligram (mg); equivalent (eq); day (d); microwave (uW); microliter(uL);
All NMR data were collected on 400 MHz NMR spectrometers unless
otherwise indicated. LC-Electrospray-Mass spectroscopy with a C-18 column and 5%

OR15

to 95% MeCN in water as the mobile phase was used to determine the molecular
mass and retention time. The tables contain the compounds with retention
time/observed MW and/or NMR data.

For internal consistency in the reaction schemes shown in Methods A to AA,
the product of each method is shown as structure A4, B4, C3, etc., wherein certain
variables are as defined for that method, but it will be apparent that, for example, A4
has the same structure as C3. That is, different methods can be used to prepare
similar compounds.

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
0% 9 - w2
o PN omn 0 R'NH, )LN R! (CH3);COOH HN)'\N R’
H2N>(”\ o — . s=C= 52\ . . -
O 3 3
R4 R3 ° CH,Cl, R4 R3 R H CH30H RRH4 5
A1 A2 A3 A4

Method A, Step 1:

To a solution of A1 (R® = CH3 & R* = CH,CH(CHa),) (10 mmol, 1 eq) in
30ml of anhyd. CH.Cl, was added thiocarbonyl dipyridone (1.2 eq). After stirring
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"Patient" includes both human and ani mals. "Mammal "
means humans and ot her mammal i an animals. "Al kyl"
woO meso3an al i phati ¢ hydrocarbon group whi ch reyr/s2004/041700
strai ght or branched and conprising about 1 to about
20 carbon atons in the chain._Bbgeferred al kyl groups
contain about 1 to about 12 car bon atons in the chain.
r r [ : 0 6
ogfgfrﬁgﬁ} th "so'hﬁ%na\blﬁ% bt 58%1 ﬁéﬁé@aﬁggqgmhg@ r@tﬁeH‘ap (2x),
andraesataveted agugbug rt\ta.@lssodmm (ax) nEhéyrgardct lsplution was dried

ek fheSQuditeTed 3rA Hnasofastadain Srickanalial escired via
ﬂﬁ&ﬁi&ﬁrérﬁa M}ﬁfdhﬂﬁ}um RY= %;&Wﬂb‘H@H@rﬁﬁi_hed»

[Tmting eXanpl es of suitable al kyl groups cl ude
nethyl h ropyl, isopropyl, n-butyl, t-butyl,
npenM&thoﬂe&tSlep E-onyl and decyl . R32- subst i t ut ed
al kyl groups include fluoronethyl, trifluoronethyl and
cycl I [
oy SPLAROTE! D anye R mPBRRa T P4 T 015
nuarmadm@mamuuioa a2l (Rthel Gty &m“rmﬁrqew(%w t0. 1ommol,

d d 15
g Bhanintarowe CHarn LS 3PP deaGiarcmpuig: was cSape overnight,
ThBIBhcHor SolBfien wakladdidRMPLPSBHI r@sﬁﬂ?—g%ﬂ) Bndadifited with

nore preferably about 2 to about
CH3CN. The suspension was agitated overmght The mixture was filtered and

1

the filtrate was concentrated to afford A3 (R' =3,5-difluorobenzyl, R® = CHs, & R*

= CH2CH(CHj3)y).

Method A, Step 3:
To a solution of A3 (R’ = 3,5-difluorobenzyl, R* = CHs, & R*=
CH2CH(CHz3)2) (10 mg) in CHzOH (1 mL) was added NH4OH (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 CH3;OH

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

overnight and the resin was washed with CH3OH (4 x 10 min) before it was
treated with 2 N NH3 in CH3OH 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 CH3CN/H,O gradient to afford A4 (R’ =
3,5-difluorobenzyl, R? = H, R® = CHj, & R* = CH,CH(CH3)z). NMR (CDsOD):
86.9, m, 3H; 54.8-4.9, m; 61.75, d, 2H; §1.5, m, 1H; 61.42, s, 3H; 60.85, d,

3H; 80.65, d, 3H. ES_LCMS (m/e) 296.1.

The following compounds were synthesized using similar methods:

Obs.
# Structure MW o # Structure MW
e

Obs.
m/e




carbon atons in the chain. Branched neans that one or
nore | ower al kyl groups such as nethyl, ethyl or

WO modmsBil are attached to a |inear al kenyl chaar/uSzeewe700
al kenyl " nmeans about 2 to about 6 carbon atons in the
chain which may be straight or2®ranched. Non-limting
exanpl es of suitable al kenyl groups include ethenyl,
propenyl, n-butenyl, 3-nethylbut-2-enyl, n-pentenyl,
octenyl an ecenyl . "Al kynyl" neans\qQﬂaliphatic

hydr ocar bon group containing at | east e

car bon-caron nHi pl e bond and whi ch may NegOstrai ght or
branche conprising about 2 to afy 2 Qon
attorrs i n-t heNhai re23Pr eberred @l kynyl g
about 2 td labout 12 carbon atons in t @ and
nore preferaBl y about 2 to about 4 carben atons in the
chai n. Branched neans that one or nore | ower alkyl
groups such as nethyl, ethyl or propyl, are attached
to a linear al kynyl chain. "Lower al kynyl"nmeans about

363 364

2 to abo 6 carbon atons in the chaip which nay be
strai ght branched. Non-limting | es of
suitable a

hgy MWH groups include ethynyl NpPopynyl,
-firet hyl but ynyl , n-pentynvmfﬂy d
Nhh aroogat izp4a nono@gcl i ¢ or _H

C 363 364

atons, preferaRly about 6 to about 10 “e&r bon atons.
The aryl group can be optionally substituted with one
or nore substituents (e.g., R18, R21'

a

a
N NH

N _NH
0O \( o< Y
3 NH 25 226 96 NH 369 370
374
H

VB

375

o>=O
) N\(NH HN



R22, etc.) which may be the sane or different, and are
as defined herein or two substituents on adjacent
WO 2manksns can be |inked together to form > OCPOI/US2004/041700
Non-limting exanples of suitable aryl groups
i ncl ude phenyl and naphthyl. Mg eroaryl” neans an
aromati ¢ nonocyclic or multicyclic ring system
conpri sin bout 5 to about 14 ring atons, preferably

about 5t bout 10 ring atons, in i one to four

of the ri atons is an el ement other {han carbon, for
exanpl e ni troggp, oxygen or sulfur, along ogf in

combi natd o referred heteroaryls c about 5 to

abgut 6 71 Ng-NH ons T he,sdet erggryl” canNtENop ynal lays 376

ubsti t ut by/one or nore R21 substlt
be the sane or\different, and are as dg
The prefix aza, oxa or thia before the heteroaryl root
nanme neans that at |east a nitrogen, oxygen or sul fur
atomrespectively, is present as a ring atom A
nitrogen atomof a heteroaryl can be optionally

oxi di zed t he correspondi ng N—oxide nlimting

exanpl es o sui tabl e heteroaryls incl py i dyl,

pyrazi nyl , ufawy thlenyl pyrinidH soxazolyl

I sot hi azgk(l , xazol thlazol I, pyra ,

fuPazanyl, JyN Isz3 238 376

HN=
240 100 N 377 378
ow 239 240 101 N 377 378
N
O=\NH HN=
239 240 102 N 377 378



pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl,

pyridazi nyl, quinoxalinyl, phthalazinyl, imdazo[l
WO, 2ex)38311i di nyl , i m dazo[ 2, 1-b]thi azol yl, PCT/US2004/041700
benzof urazanyl, indolyl, azaindolyl, benzim dazolyl,

benzot hi enyl, quinolinyl, im@azolyl, thienopyridyl,
qgui nazol i nyl, thienopyrimdyl, pyrrolopyridyl,

i m dazopyri dyl, isoquinolinyl, benzoazaindolyl, 1,2, 4-

triazinykﬂ(benzothiazolyl and the I|i " Cycl oal kyl "
means a n;y-aronatic nmono- or nul ti cys

conprisin

about 3 to about 10 carbon atpsg,
pr ef er abl

{19s s@nt ag44 aboypszS to OUFNZ_[ring  3g1
Hhut ed
he

I
@i | oal kyl can be option subst
re R21 substituents wh may 09’
same or different, and are as defined above.
Non-limting exanples of suitable nonocyclic
cycl oal kyl's include cycl opropyl, cycl opentyl,
cycl ohexyl , cycl oheptyl andthe |like. Non-limting
exanpl es ofOsuitable nmulticyclic cycbééykyls i ncl ude
1-decal i n,\ norbornyl, adamantyl and l'ilee4 Further
non-Iinitk;g exanpl es of cycl oal kyl inclNdé the

fol owi nglyL WHLLLL A L/ and 0 NH

1 o< T 241 242 104 382
ﬁﬂ% O
HO\\) l\@
NH

o o)
12 NH a1 242 105 NH 385
(@]
N_.O
o N\(NH HN=
N
13 ﬁ(ﬁ? 251 252 106 H 385
0 L\
N—"
NH ©
N\T7
@)
14 NH 253 254 107 386

C N9 system
-ﬂbﬁﬁt 5 to about 10 carbon g#qQpsaH Preferred

382

383

386

386

387



"Cycl oal kyl et her” neans a non-aromatic ring of 3 to 7
menbers conprising an oxygen atomand 2 to 7 carbon
w@2aes83R ng carbon atons can be substituted, PrODUSTRL041700
that substituents adjacent to the ring oxygen do not
i nclude halo or substituents 3»ined to the ring
t hrough an oxygen, nitrogen or sul fur atom
"Cycl oal kenyl " means a non-aromati c nono or
mul ticyclic ring systemconprising about 3 to about 10
carbon atons, preferably about 5 to about 10 carbon
atons which contains at | east one carbon-carbon double
bond. The cycl oal kenyl ringcan be optionally
substituted with one or nore R21 substituents which
may be the same or different, and are as defined
above. Preferred cycloal kenyl rings contain about 5 to
about 7 ring atons. Non-limting exanples of suitable
nonocycl i c cycl oal kenyl s include cycl opentenyl,
cycl ohexenyl, cycl oheptenyl, and the like. Nonlimting
exanple of a suitable nmulticyclic cycloal kenyl is
nor bor nyl enyl . "Heterocycl enyl” means a non-aromatic
nmonocyclic,or multicyclic ring system conprising about
3 to about NLO ring atons, preferably_about 5 to about
10 ring atlons, in which one or nor f the atons in
the ring 8gystemis an el enent other™than garbon, for
exanpl e nit pN¥den, oxygen or sul fur akemfal one or in
Y onmbi ng&Ko and %?ICE ionta s at lea
arbon-c dod ohd or '®ar bon-
bond.

o™\

\é"NJLNH
O c 7
16 j?;;NH 255 256 109 (::S/ 391 392

NH /X\f)

N N0
o< 1 HN=(

17 255 256 110

Iz

39 392



There are no adj acent oxygen and/or sul fur atons

present in the ring system Preferred heterocycl enyl
WOordoomessgiont ai n about 5 to about 6 ring atons. PCTAIS2004/041700

prefix aza, oxa or thia before .the heterocyclenyl root

nane neans that at |east a ni8Bogen, oxygen or sul fur

atom respectively is present as a ring atom The

het er ocycl enyl can be optionally substituted by one or

nore ring system substituents, wherein "ring system

substituent" is as defined above. The.nitrogen or

sul fyr at/ongpof the heterocycl enyl can optionally
oxid%ﬂéﬁ?%ﬁ t he correspondi ng N oxi de, i de or
S—diodo%I;hmn- imting ex | es of H\sYyj
nocychiNc ahet%socfépenyl 6]'Byoups inc 3, 439 392
tetrahydropyridi ne, 1,2-di hydropyridyl
1, 4-di hydropyridyl, 1,2,3,6- tetrahydropyridine,
1,4,5,6-tetrahydropyri mdine, 2-pyrrolinyl,
3-pyrrolinyl, 2- imdazolinyl, 2-pyrazolinyl, and the
like. Non-limting exanples of suitable
oxahe cycl enyl groups include 3, 4-dphydro-2H pyran,
dihydgggﬁignyl, fl uor odi hydr of uranyl ,\ apd the |ike.

Non-linftihg exanple of a suitable mulicyclic
oxahet er ogh group is HN=<N
[

I
- oxabi K- 2..1]l.heptenyl . n-limt es
i%i t abl ocycl?leb tt"ﬁezhet er@gycl eny I udg‘CI1 392
di hydr ot hi ophenyl, di hydr ot hi opyr anyl nd the |ike.

N
\ ~0
-

0 HN=<
NH N
20 260 261 113 H 393 394

<<\NNH o

o %ﬁ °
HN=(
21 265 266 114 g\_@ 393 394

NH
K ) o)
NH N
N NH
22 o \E; 265 266 115 <::§ ijé;z; 400 401



"Hal 0" means fluoro, chloro, brono, or iodo groups.

Preferred are fluoro, chloro or brono, and nore
weembesssed are fluoro and chloro. "Hal oal kyl " PEEUS20841041700

al kyl as defined above wherein one or nore hydrogen

atoms on the alkyl is replaced# by a halo group defined

above. "Heterocyclyl" (or heterocycloal kyl) neans a

non-aromati ¢ saturated nonocyclic or multicyclic ring

system conpri sing about 3 to about 10 ring atomns,

preferably about 5 to about 10 ring atons, in which

1-3, preferably 1 or 2 of the atonsin the ring system

is an el enent other than carbon, for exanple nitrogen,

oxygen or sulfur, alone or in conbination. There are

no adj acent oxygen and/or sulfur atons present in the

ring system Preferred heterocyclyls contain about 5

to about 6 ring atons. The prefix aza, oxa or thia

before the _RQeterocyclyl root nane neans that at | east

a nitrog;jigbxygen or sulfur atomrespectively is

pr esent ring atom The heteroﬂﬂ?

optional | y_gWMdstituted by one or nore

whi ch the same or different, H

| can be
.Osubsti tuents
: defi ned

A3erei n. e nitreeen 266 sul fue at om of 401 402
het er oc yl can be optionally oxidi to the
correspondi ng N-oxi de, S-oxide or S, Sdoxi de
Non-limting exanples of suitable nonocyclic
het erocycl yl rings include piperidyl, pyrrolidinyl,
pi perazi nyl, norpholinyl, thionorpholinyl,
thia{ftliinyl, 1, 3- <:;)
NH
o<1 N-z0
NH HN=
24 267 268 117 N 401 402
- O-
{ i 00
25 oéﬂ? 268 269 118 N 401 402
/
~N ?
26 N\{/NH 268 269 119 N ° 401 402
© NH M

%(Z



di oxol anyl, 1, 4-di oxanyl, tetrahydrofuranyl,

t et rahydr ot hi ophenyl, tetrahydrothiopyranyl, and the
WO 2004@8311Ar yl al kyl " nmeans an aryl -al kyl - gr oupdrruSami4gmial 700

the aryl and al kyl are as previously descri bed.

Preferred aral kyls conprise a-8dwer al kyl group

Non-limting exanpl es of suitable aral kyl groups

i ncl ude benzyl, 2-phenethyl and naphthal enyl net hyl .

The bond to the parent noiety is through the al kyl.

"Aryl cycl oal kyl " means a group derived froma fused

aryl and cycl oal kyl as defined herein. Preferred

aryl cycl oal kyl s are those wherein aryl is phenyl and

cycl oal kyl consists of about 5 to about 6 ring atonmns.

The aryl cycl oal kyl can be optionally substituted by

1-5 R21 substituents. Non-limting exanpl es of

sui tabl e aryl cycl oal kyl s i ncl ude i ndanyl and

1, 2,3,4-tetrahydronaphthyl and the |ike. The bond to

the parent noiety is through a non-aromatic carbon

atom "Aryl heterocycl oal kyl" neans a group derived

froma fus aryl and heterocycl oal kyl as defined

herein. Preferred arylcycl oal kyls are se wherein

aryl is phekyl and heterocycl oal kyl ¢ sts of about

5 to about ring atonms. The arylheﬁg%o al kyl can

be optionahL¥7Mwbstituted by 1-5 R21H stituents.

Nenl i m tg NH 269 270 120 403 404

X

O

\
o

NH HN=

28 o Ng™ 273 274 121 403 404
P
\p HQ
NH !

0 N\f? HN=( ©

29 NH 273 274 122

Iz

403 404



exanpl es of suitable aryl heterocycl oal kyl s include CX
P/ and O The bond to the parent noiety is through a
woross/@ssimat i ¢ carbon atom Simlarly, "hetero®Cyha2éos041700
"cycl oal kyl al kyl " and "heterocycl oal kyl al kyl ™ nmean a
heteroaryl -, cycl oal kyl - or h86erocycl oal kyl - al kyl -
group in which the heteroaryl, cycl oal kyl,
het er ocycloal kyl and al kyl are as previously
[ . \Preferred groups contain a, | ower alKkyl
. ond to the parent nDietVfﬁs t hrough the
al kyl. "Acyl" nmeans an HC(O -, al kyIO- O -,

al kenyl - )-, alkynyl-C(O- or cycloalRyl .C(O- group
i n which tjje Mari ous groups are as prgu Ofsly
8@scri e bodd t R76he pdeént noi et ugh405 406

the carbonytNHPreferred acyls contain kyl .
xanpl es of suitable acyl oups i ncl ude
fornmyl, acetyN, propanoyl, 2-nethyl propanoyl, butanoyl
and cycl ohexanoyl. "Al koxy" nmeans an al kyl-O group in
which the al kyl group is as previously descri bed.
Non- | i m fng exanpl es of suitabl e al koxy groups

i ncl ude ¢frefjhoxy, et hoxy, \TCES
e
\_NH HN=
31 o \r\'TH 274 275 124 N 405 406
N/ \ Q\
NH N- O

Iz

N
32 Oi{_ﬁ? 274 275 125 HN= 409 410

by

N\(NH HN=
0
33 NH 277 278 126

Iz

409 410



woO 2085/B380xay al kyl "

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

and al kyl as defined herein. The bond to the parent

nmoi ety is through the alkyl. “3&fyl al kenyl" neans a
group derived froman aryl and al kenyl as defi ned
herein. Peeferred arylal kenyls are those wherein aryl

i s phenyls.@nd the al kenyl consists of~about 3 to about
6 atons. THKe aryl al kenyl can be opti substituted
by one or (nor,e, R27 substituents. The Donfd_to the

par ent ity i s through a nonaromat i @N&arlbon om
"yl al Ky nmeangga gggup dgpr ved fro nd 409
‘al kenyl as fined herein. Preferred a \ S are
t hose wherein aryl is phenyl and the al consi sts

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 noiety is through
a non-aropRti c carbon atom The suffix "ene" on al kyl,
aryl, hetler¥ycl oal kyl, etc. indicates di val ent
noiety, e.q., -CH2CH2- is ethylene, Cfé—;\ i's

par a- pheny{ene.

N
N
35 O’ﬁ(\_ﬁ? 280 281 128

(o]
HN=
N 409

® .
2 o

N—z

36 Oé(\_g? 280 281 129 Oﬁ; 411
0

LN
\E; \/anlﬂ:(QjTA/

37 280 281 130 S 413

nmeans a group derived from arpGil/ks2y4/041700
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The term "optionally substituted" neans optiona

substitution with the specified groups, radicals or
wWOomdRis8®d, i n avail abl e position or positionsPCT/US2004/041700

Substitution on a cycl oal kyl al kyl

het erocycl oal kyl al kyl , aryl atR8I-, or heteroaryl al kyl

nmoi ety includes substitution on the ring portion

and/or on t al kyl portion of the group. Wen a

vari abl e agpgars nore than once in a group, e.g., R8

in - N(R8K2, or a variable appears,ﬂgisa;han once in
R1

the structure of formula I, e.qg., appear in

both R1 anq¢m8, t he variabl es can be LQ&N or

di ffer N th reference to the nunber yeti es

BB.g., substituerd®®, FBdups dlrings) i und413 414
unl ess erwi se defined, the phrases ' nor e"

and "at |east one" nmean that there can be as nmany

noi eties as chemcally permtted, and the

determ nati on of the maxi num nunber of such noieties
is well within the knowl edge of those skilled in the
art. WA h respect to the conpositions_and net hods
conprgsing the use of "at | east one pound of
formula JJ," one to three conpounds grmul a | can be
adm ni sSfered at the sane tine, preferablg e. As used
herei n,\the term "conposition" is intendéﬁg?o
enconpass a F%Pduct conprising the speci¢N

ingregie ~q¢ the specified anounts, as{well as any
ggodu NH

281 282 132 414 415
NH

N

(o T

40 oﬁ? 282 283 133 415 416
N\/
<S NH N.C
o= 1. HN=(
NH N
41 282 283 134 H 415 416



which results, directly or indirectly, from
conbi nation of the specified ingredients in the

wo gpeossBied anounts. The wavy |ine a s a bond penesmbd/g41700
indicates a m xture of, or either of, the possible
i somers, e.g., containing (RF3%nd (S)-
stereochem stry. For exanple, I I i nnmmmm . m
m mumblmmL 1l | ml | neanscontainingboth I J annd
1 JI S\r &N HHH Lines drawn into,the ring systens,
such as, exanpl e: indicate that @Q)ndi cated |ine
(bond) ma e attached to any of the~Sulst ot utable
ring carb ons. As well known in the{aft, a bond

diawn @ part Lyl apq.at om jaerei n no [
depi ct ed e t%%lri néﬁsaend of the b I ndi es 315 418

nmet hyl group\bound through that bond t he atom

unl ess stated otherw se. For exanple: CH3 represents
XI't should also be noted that any heteroatomw th
unsati sfied valences in the

S .
;W

HN=

43 N 283 284 136 4 47 418
O3NH

N H
N d
a4 Oé{_ﬁ? 285 286 137~ )é 419 420

="
o

N\f7NH HN=

45 offk(fﬁ% 287 288 138

421 422

I=



text, schenes, exanples, structural fornulae, and any
Tabl es herein is assuned to have the hydrogen atom or
wa@roeesol sati sfy the val ences. Those skil |l ed PaI/ufam04/041700

art will recognize that certain conpounds of formula I
are tautoneric, and all suchr4®utonmeric forns are
contenpl ated herein as part of the present invention.
For exa e, a conpound wherein Xis - N(R5)- and Rl
and R5 each H can be represent y any of the
foll ow ng\ structures: 1 H MHN I I R31 1 UWu w
uR3 I\ R4, R4 or X 4 Wen R21 a R22, are, for
exanpl e, N.NNR 15)C(O N(R 16) (R 17) &nd b and R16 O

formao{(ng. ., the noi forpmed, isHNEQr[exanpl e, 5%
r o R.XProdr ué?anggéol val®s of thel 0 3 e
the inventiqn are al so contenpl at ed I n. term

“prodrug", as enployed herein, denot compound t hat
is a drug precursor which, upon administration to a
subj ect, undergoes chem cal

5 .y

HN=(
47 289 290 140 425 426

N—f HO o

48 293 294 141 HN=C 425 426

@]
Pt
I
Iz =z

HO
N

294 295 142 HN=X 425 426

p =~
[{e)
@)
j?i
Iz 2z
O



conversion by netabolic or chem cal processes to yield
a conpound of fornmula | or a salt and/or solvate

WO t0b&030f1. A di scussion of prodrugs is provi deCT/vs2004/041700
Hi guchi and V. Stella, Pro-dr ugs as Novel Delivery
Systens (1987) Volune 14 of thel1A C. S. Synposium
Series, and in Bioreversible Carriers in Drug Design,
(1987) Edward-B. Roche, ed., American Pharnaceuti cal
Associ ati on{ anyl Perganon Press, bothFof which are
i ncor poratetl-Herein by reference theg&yo. "Sol vate"
means a physical association of a cowpgund of this
invention with one or nore solvent nolecules. This
physi cal asso@iati on invol ves varying degrees of ionic

aggl covglefitfbondizea, ieg! udi ngs hydr egeq Bonding. |ng27 428
certain Mces the solvate will be cgh3b -@

i sol ati on; exanpl e when one or m)rol ven

nol ecul es are\incorporated in the crystgh lattice of

the crystalline solid. "Sol vate" enconpasses both

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

nmet hanol at s, and the like. "Hydrate" is a solvate
wherein th ol vent nolecule is H2O "Effective anmount”

or "therap fcally effective anount’ meant to
descri be f{munt of conpound or a c osition of the
present oiivénti on effective in inhibiti partyl

|tor ot Szziere AHor i nhibitjing BACE 1 an'é!“ﬂgl rQauCi Ng,o a0

NH
52 Oée% 296 297 145 430 431

NH (o]
N\( N.
HN=X
o NH

53 301 302 146 430 431

Iz



therapeutic effect in a suitable patient. The
conpounds of fornmula | formsalts which are al so

WO a0slss31t he scope of this invention. ReferencPCT/OSR04/041700
conmpound of formula | herein is understood to include
reference to salts thereof, udless otherwi se
i ndicated. The term"salt(s)", as enployed herein,
denotes ,acidic salts formed with inorganic and/ or
organi Qacids, as well as basic salts formed with

I nor gan nd/ or organi c bases. In additionpp~when a
conpoun formula | contains both a basi Lety,
such as, t not limted to a pyridine or ym’dazol e,

and an aci d|c nolety, such as, but not |

carboxyI|CN ons (/'"Lnner salb
¥ med e i né&%de i t hlwl7t he term"” 431 432
used her ei Phar maceuti cal |y accept 2

non-t oxi c, physiol ogically acceptab

preferred, although other salts are at'so useful Salts

of the conpounds of the fornmula | nay be forned, for
exanpl e, by reacting a conpound of fornula | with an

anount of acid or base, such as an equival ent anount,

in a mediuph such as one in which the salt precipitates

~

or in aR ¥queous nedi um fol | owed by | yophilization.
Aci ds (an ases) which are generally cegsi dered
suitable f the formation of pharnﬁbéq$ LIy useful
salts fro b?ﬁlc (or acidic) pharmaceuti NH

N

N\f
55 Oéﬂ? 304 305 148 %gf 433 434

NH Q\\\( (0]
o N-f N
56 w 304 305 149 N 437 438

57

HN=

305 306 150 439 440



conmpounds are di scussed, for exanple, by S. Berge et
al, Journal of Pharnmaceutical Sciences (1977) 66(1)

(1986) 33 201-217; Anderson er_al/, The Practice of
Medi ci nal Chemi stry (1996), ddeni ¢ Press, New YorKk;
in The Orange Book (Food & Drug Adm nistration,

Washi ngto®, D.C. on their website); and P. Heinrich
Stahl, Capgtfhle G Wernuth (Eds.), Handbook of

Phar maceu | Salts: Properties, S tion, and Use,
(2002) I§t'1. Union of Pure and Appli em stry, pp.
330-331_/N

& \FHESe di scl osures are incor
g@feren?égg?eretqm7Exqﬂplary1gpid addi ti

I ncl ude ates, adi pates, alginates, orb S,
aspart ates,\ benzoates, benzenesul f onat esy bi sul f at es,
borates, butyrates, citrates, canphorates,
canphor sul f onat es, cycl opent anepr opi onat es,

di gl uconat es, dodecyl sul f ates, ethanesul fonates,
fumarates, glyicoheptanoates, glycerophosphates,

hem sul f ajyeg, hept anoat es, hexanoates, hydrochl ori des,
, hydroi odi des, o=

2- hydr anesul fonates, |actates, | eat es,
nmet hanesy| f pppat es, net hyl sul f at es, .

2- nap gnesul fonates, nicotinates, ni
sxal at es)~Ndpoat ep7peabs nat ess2 per sult 440
3- pheny ogi onat es, phosphates, picra at es,
propi onat es,* sal i cyl ates, succi nates, fates,
sul fonates (such as those nentioned
N 8
e
H O
N\TyNH
O
60 NH 308 309 153 441

61 N 310 311 154 N 441

herei n by

wd 20805811 Goul d, International J. of Phar naceurdDBES2004/041700
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herein), tartarates, thiocyanates, toluenesulfonates

(al so known as tosyl ates,) undecanoates, and the |ike.
WOBBspsary basic salts include ammoni um sal t spcatulszdou/041700

metal salts such as sodium Ilithium and potassium

salts, alkaline earth netal sad4s such as cal ci um and

magnesi um salts, alum numsalts, zinc salts, salts

with orgam c bases (for exanple, organic am nes) such

as benzat hpnes, diethyl am ne, dicycl ohexyl am nes,

hydr abafies (formed wth

N, N- bi s(d r oabi etyl ) et hyl enedi am ne),

N- et hyl - cam nes, N -nethyl-D gl ucag des, - butyl

ani nes, pi/perazine, phenyl cycl ohexyl apg el i ne,

t romet ham NHand salts with am no i ds sud

a‘i‘?gi ni neo=<| \gi ne ant t A¥ 1 i ke'®Basi c

ni trogen-epnt ai ni ng groups may be quartem zed with

agents such™as | ower al kyl halides (e.g. nethyl,

ethyl, propyl, and butyl chlorides, brom des and

i odi des), dialkyl sulfates (e.g. dinethyl, diethyl,

di butyl, and dianyl sulfates), |ong chain halides

(e.g. decyl, lauryl, nyristyl and stearyl chlorides,

bronideS\angriodides), aral kyl halides (e.g. benzyl

y

442 443

and phen brom des), and others. A B such acid
salts and-Wase salts are intendedt
phar macguti~cal |y N 0
63 319 320 156 447 448
()
\_\_P}_n
NH © < > \ NH
64 o N‘KH 322 323 157 o M 449 450
4 N
o) Oy
O:{ NH
N

N NH NH

65 Oéﬂ? 324 325 158 NJL NH 455 456
o



acceptable salts within the scope of the invention and
all acid and base salts are considered equivalent to

WO tdoe0sssele forns of the correspondi ng conpoundsCT/0$2004/041700
pur poses of the invention. Al stereoisoners (for
exanpl e, geonetric isomers, oft8cal isoners and the
i ke) of the present conmpounds (including those of the
salts, selgates and prodrugs of the conmpounds as well
as the hs and sol vates of the prodrugs), such as
t hose may exi st due to asymmefrjc{carbons on
vari ouS¥su Nduents, including enant Y1 © forns
(whi ch ney exi St even in the absence ofiNeg '
ces bons), t Ameri3e7 f 0B8R, at ta¥i soner s,
di astereoneri ¢ forns, are contenpl at ed
scope of this invention. Individual stereoisoners of
t he conpounds of the invention may, for exanple, be
substantially free of other isonmers, or may be
adm xed, for exanple, as racemates or with all other,
or other sefeeted, stereoisoners. The chiral centers
of the preSent invention can have theg S or R
configurati as defined by the | UPACYQ74
Recommenda s. The use of the ter It",
"sol vat e" &prnﬂrug" and the like, igintgnded to
gﬂpal!y png*to gﬁz ﬁg%é, so#&gte and™pkc
efant i omeLx;'stere 0 , rotamers, tawl

racemat e prodrugs of the inventive

463 464

463 464

© \E; HW*:
68 327 328 161 H 471 472

69 Oﬁ? 327 328 162 N 473 474



woO foos/onsba | |

Pol ynmor phic fornms of the conmpounds of fornula | land of
the salts, solvates and prodrugs of the conpounds of

i nventi on Conpounds of formula | can be nade using
procedures known in the art. PA@parative nethods for
preparing starting materials and conpounds of fornula
| are show bel ow as general reaction schenes (Mt hod
A M ~ etc.) followed by specific procedures,
but t e I1led in the art will recognize t@%} ot her

procedur es Nl so be suitable. In th® Sc and in
t he Exanpfb low, the followi ng a ' ons are
uged: et hyl: , &@shyl329Et; p6dpyl NPrgutyl . Bu, 481

benzyl: Bn; tertiary butyl oxycarbonyl: B#&t or BOC high
pressure |iquid chromatography: HPLC liquid
chr omat ogr aphy mass spectroscopy: LCVS room
tenperature: RT or rt day: d; hour: h; mnute: mn
retention tine: Rt
mc 2
H
P

e T

o
7 NH 330 331 164 oL L, 481

Br

O\/\/

Z
O

72 331 332 165 HN=X 487

=z
I
Iz

are intended to be included in trETUS28@HI41700
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482

488



m crowave: mANsaturated: sat.; anhydrous: anhyd.
1- hydr oxybenzotri azol e: HOBt

WO 200y @sslitnret hyl am nopr opyl ) - 3- et hyl car bodi i ni @®€T/US2004/041700

hydrochl ori de: EDClI ethyl acetate: EtOAc

Benzyl oxycar bonyl : CBZ [1-(chtéVoenet hyl)-4-fluoro-1
, 4-di azoni abi cycl o[ 2. 2. 2] octane bis(tetraf

| uoroborate)]:; Selectfluor

1, 8-di azabi cycl o[ 5, 4, 0] undec- 7- ene: DBU
tetrahydrofuran: THF;, N, N-di net hyl f orngm de: DVF;
met hanol : MeQH;, diethyl ether: Et20nmae® ic acid:

AcOH, acetoniPrile: MCN, trifluoroacetigc acid: TFA

di chl orone e: DCM di net hoxyet hane: ;

di phenyl ph i nof errocene (dppf); n-buty]lithium
n-BuLi; lighiumdi| sopr yl am LDA

1- 'ﬁydr oXYy- E'ében%trl ol e: 1%%% 488
4- N, N- di am nopyri di ne:

di i sopropyfiet hyl am ne: DI EA; N-rret hyl no
NMMWM cr opor olis Tol uene sul fonic acid resin (MP-TsCOH
resin)

v

s oL
NH o
74 O%\\E* 335 336 167 “”g‘—\_o 499

75 O/ 335 336 168 N 504

489

500

505



tris-(2-am noethyl)am nonet hyl pol ystyrene
(PS-trisam ne) nethylisocyanate pol ystyrene (PS-NCO

wo Saiswsgstied (sat.); anhydrous (anhyd); room t ePQPEUS2004/@41700

(rt); hour (h); Mnutes (Mn), Retention Tinme (Rt);
mol ecul ar wei ght (MN; nmilliFiéd8er (nL); gram (g).
mlligram (ng); equivalent (eq); day (d); mcrowave
(mMN; mcroliter L); All NVR data were col |l ected on
400 MHz NMR spectroneters unl ess ot herw se indicated.
LC- El ectrospray-Mass spectroscopy mnth C—18 col um

and 5% to 95% MeCN in water as the nopi ase was

usedotioddt er mi ne the nol ecul ar nmass and ntion

time. °THe thbixes contain the conpounds mnth ‘ofent i on

t7gme/ obseP¥egy MV agrd/ 0838NVR dm®a. For i nt 523 524
consi stency I n the reacti on schemes shown ods A

oduct of each nethod is shown as
structure A4, B4, C3, etc., wherein certain variabl es
are as defined for that nmethod, but it wll be
apparent that, for exanple, A4 has the sane structure
as C3. That is, different methods can be used to
prepare simlar conpounds. The conpounds in the

i nvention may be produced by processes ?ﬁomn &P

O~ A

NH HNI o
77 O=%\ZNH 337 338 170 U i 505 526

N

' NH YNH o :NH

78 oj{_,f? 342 343 171 ? f O/ 525 526

)

79 AN 345 346 172 N~ 527 528

Br



wO 2dexwissitbed bel ow. Tabl e |

those skilled in the art and as shown in the foll ow ng
reacti on schenes and in the preparations and exanpl es

observged nfe values from nass spectrascopy and/ or NVR
dat a. %’Lesg conpounds can be o#8ained with synthetic
methods< sSfmlar to these listed in the |ast colum

using ap (i at e reagents. Method AOS O, AAs R\H
NR @ JOR1NHJ (CH33COH L KM~SNJ | HN
NR MHNNR CHC | " THF 3 ~i o

NH

Jl\tH

80 345 346 173 N” “NH Br 528

0 \ -

N

N \( NH \—". MO p
0 NH F
81 349 350 174 535

\\\N (0] - n\,,o
HN=<H (-N ‘——'@"\N_(,NH

NH
82 349 350 175 O% 535

83 351 352 176 535

cont ai ns the conmporadaISad+le41700
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3 0OH- o A1l A2 A3 AMA Method A, Step 1: To a solution
of AL (R3 = CH3 & R4 = CH2CH(CH3)2) (10 mml, 1 eq) in
wo20ed0s8s11anhyd. CH2ClI 2 was added t hi ocar bonyl PCT/US2004/041700
di pyridone (1.2 eq). After stirringovernight the
solution was diluted with CH2®, washed with 1N HCl,
H20 (2x), and a saturated aqueous NaCl solution (2x).
The organic solution was dried over Na2SCv, filtered
and congentrated. The crude material was purified via
flash mat ogr aphy to afford A2 (R3 = CH3 & R4 =
CH2CH( )2). Method A, Step 2: A sglut ' of
3,5-difl obenzyl am ne (0.15 nmol , 1. 5~€
(0.15 Hadded to a sol ution Of/ A2
B = ) 2) 360. 13sgol , fz7eq) i1™~an CH2@EB8 536
(1 nm). THejYreaction m xture was refl uxed~over .
The reacti sol ution was added to MP-TsOH resin (2- 3
eq) and diluted with CH3CN. The suspensi on was
agitated overnight. The mxture was filtered and

N o
" O\wi >
rossS
85 351 352 178 b 550 551
d
(0]
HN
N NH o]
O=\NH
86 359 360 179 554 555




the filtrate was concentrated to afford A3 (Rl
=3, 5-di fl uorobenzyl, R3 = CH3, & R4 = CH2CH( CHs) 2).

WwOMob3tesd31A, Step 3: To a solution of A3 (RL = PCT/US2004/041700

3,5-di fluorobenzyl, R3 = CH3, & R4 = CH2CH(CHs) 2) (10
ng) in CH3COH (1 nlL) was addedsyHA4OH (0.44 nlL) and

t butyl hydrogen peroxide (0.1 nlL) and the reaction

m xture was agitated for 2 d. The sol ution was
concentrated, the resulting residue wa j lved in
CH3OH (1.2 L) and was treated withOs¢dlfonic acid
resin. The suspension was agitated ovenni ght and the
resin was washed with CH3OH (4 x 10 fin) before it was
treated with 2 NNH3 in CH3OH for 1 The suspensi on
was fDL@ered and the filtrate was c ntrated to give

the cruydecmaterial which was purifie yﬁﬁleparative
HPL ing_ wWth CH3 H20 gr adj pto affo
RE ( ) |f|%ﬁ9rob%‘%zy|, = H, RBN: & R4[5g5
CH2CHLCHis) 2). NMR (CD3OD): 56.9, m 3Hd54.%-4}9, m

51.75, d, 2H 51.5, m 1H 51.42, s, "3H .
50.65, d, 3H. ES LCMS (nfe) 296.1 . The fyol | oyF@g
compounds were synthesi zed using sinlar netﬁ%%§:

e
Iz
p
S |
g

o o< T,
gg HN=C 361 362 181 O? : 569

Iz

OYH\/\/

NH

Zf/
o
z
T

HN= A
89 361 362 182 N NH 581

Iz

Br

557
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Obs. bs. # Structure MNV# Structure MNnm e nmeoS NH

N- f HN==<< T O=CNH 223 224 94 363 364 NH V 223 224
wO®00363B3864 a a N NH N NH o=<T NH -25 226 96 3BOr/631004M41700

o H NN NH

-52-

L

Q kl.«o
Q Q O
90 Nz NH 363 364 183 NH 374 NA
) NH o N—
3@;
0
=0
” .
HO\\(
91 H 363 364 184 388 NA
NH

_.f

O’>LN(H

z (6 I JZL
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225 226 97 374 375 N f NHONHHO .NHO=( T =<T VT O
375 376 Ng NH =<T 237 238 99 K 375 376 L NH =< T 239

wOo2005/@8811377 378 HO NH HN=<T NH 239 240 101 3PCTARR004041700
,NH N O 0O=< 1| HN=< V 239 240 102 377 378- N

-53 -

(o}
93 HN= 363 364 186 NH 351 NMR
N
O=§’/\,\?

Method B
S
. ?k . N KSCN RN “NH
RINHz + R3™Spe ©/\ ‘¢ “chaoH R334
B2
2
S N’R
1 2 |
HCI, uW Aoy own A, R“N)\NH
CH3CH,OH RO R
R* O 4
160 °C R o
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 (HClI salt, R' = 3-chlorophenethyl) (1.1 g, 5.73 mmol)
in anhydrous CH3zOH (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



NH 240 241 103 381 382 N. I/ NH NH o NH O= 241 242 104
382 383 HO NH N NH o=< - y 241 242 105 385 386 N NH O
wOo2505/@8211106 385 386 \ - - O NH 253 254 107 33€TAS200MH41700

-54 -

chromatography eluting with ethyl acetate in hexane to yield 0.28 g of B2 (R® =
CHs, R* = CH,CH(CHa)2, and R' = 3-Chlorophenethyl).

Method B, Step 2: .

5 A solution of 40% concentrated HCI in CH;CH,OH was added to B2 (R® =
CHs, R* = CH,CH(CHs),, 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/H20 (with
0.1% formic acid) gradient to afford B3 (R*= CHs, R* = CH,CH(CHjs),, and R' =

10  3-Chlorophenethyl).

Method B, Step 3:
Compound B4 (R? = H, R = CHs, R* = CH,CH(CHjs), and R’ =3-
Chlorophenethyl) was prepared from B3 (R® = CHs, R* = CH,CH(CHs), and R’
15  =3-Chlorophenethyl) following a procedure similar to Method A, Step 3.
NMR(CD;0OD): 6 8.1, br, 1H; 6 7.35, s, 1H; 8 7.25, m, 3H; 6 3.6, m, 1H; 6 3.4, m,
1H;83.0,m 1H;628 m,1H;51.75, m, 1H; 616, m, 1H; § 1.35, m, 1H; 6 1.2
s, 3H; 0.8, m, 6H. ES_LCMS (m/e): 308.1

20  The following compounds were prepared using similar methods

Obs. Obs.
# Structure MW # Structure MwW
m/e m/e
N
0 N

H NH
o< 1 a
545 N o 251 252 549 371 372
o}

/

N 413

N NH
° N\/@\ I/O
‘ a /©\/\ N V=N
546 293 294 550 a



OKIHN N ,Nr H O = -NH 254 255 108 389 390 O G0 HH NH

N NH N NH O=< 255 256 109 391 392 HO o=<i _ / 255 256
wOoRh033%313920 HN HN 255 256 111 391 392 PCT/US2004/041700
-55-
H
NYNH
NH
0] N 'rL(

O
pES
547 a 307 308 551 \/\O/ 265

548 357 358
O
Method C
RZ
S N’
(o] N=C=$ |
1
HzN%J\o/ R’ c |-3|N’U\N'R IgN)\N’m
R H R ~)_<
R* R3
THF R4 0 R4 o)
C1 c2 c3

Method C, Step 1:

A solution of C1 (R® = R* = CH,CH»CH,CHs) (50 mg, 0.25 mmol) and C4

(R'=3-chlorophenyl) (38 pL, 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 CHsOH (3x). The filtrate was concentrated to afford C2 (R' = 3-

CI-CeHa, R® = R* = CH2CH,CH>CHs) (60 mg, 68%).

Method C, Step 2:
Compound C3 (R’ = 3-CI-CgHs, R? = H, R® = R* = CH,CH.CH,CHs) was
15  prepared from C2 (R' = 3-CI-CgHs, R® = R* = CH,CH,CH,CHj) following a
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procedure similar to Method A, Step 3. NMR(CDCI3): 6 7.4, m, 2H; § 7.2, m, 2H;
85.0,s,2H; 6 1.7, m, 4H; 6 1.1, m, 8H; § 0.7; m, 6H. ES-LCMS (m/e): 336.1.

The following compounds were prepared using similar method.
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Method D, Step 1:

A mixture of D1 (R® = R* = CH,C¢Hs) (20 g), potassium cyanide (40 g)
and ammonium carbonate (15 g) in ethanol (100 mL) and H>O (200 mL) was
heated in a sealed flask at 130 °C overnight to yield 25 g of D2 (R®* = R*=

10  CH.CgHs) after filtration followed by washing with water.

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

Method D, Step 3:
A solution of trimethyisilyldiazomethane in hexane (2 N) (2 eq) was added
20 drop wise to a solution of D3 (R3 = R* = CH.CgHs) (1 eq) in anhydrous CH;OH
(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,COz; 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 combined, dried
over Na,SO,, and concentrated to afford D4 (R® = R* = CH,CgHs).

The following amino esters were prepared using a similar method.

HoN i HoN i o~ o~
2 Ve 2 e NH
O O o 2 o
Br
D6 D7 D8

D5 D9
O/ O/ >
O o
NH, NH,
NH NH
O O o 2 o 2
Br / Br
\ N
D10 D11 D12 D13
O/
o NH,
D14
Method E

NH,
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Method E, Step 1:

Thionyl chloride (0.47, 6.38 mmol) was added drop wise to a solution of
E1 (R® = 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 thionyl 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,>SO,, filtered and concentrated. The crude material was purified via flash
chromatography eluting with ethyl acetate in hexane to yield compound E2 (R® =
CH2CH5CgHs).

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 No.
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. NaHCOj3 (aqg)/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 Na,SOQ,, filtered and concentrated. The
crude material was purified via flash chromatography eluting with ethyl acetate in
hexane to yield compound E3 (R® = CH,CH,CgHs, R* = CH,CH(CHa)y).

Method E, Step 3:

A solution of lithium methoxide (1 N in CH3;OH) (0.36 mL, 0.36 mmol) was
added to compound E3 (R® = CH,CH,CgHs, R* = CH,CH(CHs)z). 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 NaHSO3 (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 NaHSO3
(8x). The organic solution was dried over Na SOy, filtered and concentrated to
afford E4 (R® = CH,CH,CgHs, R* = CH,CH(CHa)2) (109 mg, 87%).

Method E, Step 4:

To a solution of E4 (R® = CH,CH;CeHs, R* = CH2CH(CHa)2) (109 mg, 0.28
mmol) in CH30H (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
CH3;0OH (3x). The filtrate was concentrated to afford E5 (R3 = CH>CH>CgHs, R* =
CH,CH(CHj3)2) (78 mg, 96%).

The following aminoesters were prepared using similar method.
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Method F
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 PV/C (5% w/w) at
60 psi for 2 days. The solid was filtered and washed with excessive methanol.
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The combined solution was evaporated to give 20 g of F1 (R*=

cyclohexyimethyl, n = 1) as HCl salt.
The following amino esters were examples prepared using similar

method.
0 0 o o
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Method G, Step 1:
To a solution of G1 (R' = CH,(3-CICgH,) and R® = CHs) (400 mg, 1.23

mmol, generated following a procedure similar to Method C, Step 1) in ethanol (5
mL) was added lithium hydroxide monohydrate (100 mg, 2.45 mmol) in HO (0.5
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mL). After 2.5 h, another portion of lithium hydroxide monohydrate (100 mg,
2.45 mmol) was added. After 5.5 h, the reaction mixture was diluted with H,O
(15 mL) and extracted with ether (2x). A solution of 30% HCI was added to the
aqueous phase until its pH = 1 to 2. The solution was saturated with NaCl and
extracted with ethyl acetate (3x). The organic solution was dried over Na,SO,,
filtered and concentrated to afford G2 (R' = CHx(3-CICsH,) and R®= CHj) (357
mg, 93%).

Method G, Step 2:

A solution of benzyl amine (1.2 eq) was added to G2 (R' = CH,(3-CICgH.)
and R® = CHa) (1 eq), HOBT (1.5 eq) and polystyrene EDC resin (94 mg, 1.53
mmol/g, 3eq) in 1:1 THF:CH3CN (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 (R’ = CHx(3-CICgH,), R® = CHj,
R' = CH,C¢Hs and R'® = H).

Method G, Step 3:

Compound G4 (R' = CH,(3-CICgH.,), R® = H, R3 = CHg, R'® = CH,CgHs
and R'® = H) was prepared from G3 (R' = CHx(3-CICsH4), R® = CH3, R"® =
CH.C¢Hs and R'® = H) following a procedure similar to Method A, Step 3.

The following compounds were prepared using similar methods.
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before the solution was concentrated and the residue
was purified via flashchromatography eluting with
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Method H, Step 1:
To a solution of H1 (R® = CHs) (5 g, 39 mmol) in a 1:1 mixture of 0.5 M
NaHCO3:CH3CH,OH was added R'-NCS (R'=3-chlorobenzyl) (11.5 mL, 78
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Qbs.
Method H, Step 2:

Compound H3 (R® = CHs, R' = CHy(3-CICgH,))was synthesized from H2
(R® = CHa, R' = CH,(3-CICsH,)) following a procedure similar to Method A, Step
3.

Method H, Step 3:

To a solution of crude H3 (R®* = CHs, R’ = CHx(3-CICgH4)) (14 mmol) in a
1:3 mixture of CH3OH:THF was added 0.5 M NaHCO3 in H2O (28 mL, 14 mmol)
and di-tert-butyl dicarbonate (3.69 g, 16.9 mmol). The reaction was stirred at rt
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 Na;SOy,,
filtered and concentrated. The crude material was purified via flash
chromatography eluting with ethyl acetate in hexane to afford 1.5 g of H4 (R1 =
CH,(3-CICgH,) and R® = CHa).

Method H, Step 4:

A solution of triflic anhydride (128 pL, 0.76 mmol) in CHxClI, (5 mL) was
added drop wise to a solution of H4 (R' = CH,(3-CICsH,) and R®= CHj) (200 mg,
0.55 mmol) and 2,6-lutidine (176 pL, 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
separated, dried over Na,SQy, filtered and concentrated to afford 310 mg of H5
(R" = CHy(3-CICgH,) and R® = CHs).

Method H, Step 5:
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A solution of crude H5 (R' = CHx(3-CICgH,) and R® = CHa) (0.11 mmol)
and 7N ammonia in Methanol (R*'-H = NH,-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 CH3CN/H0 gradient with 0.1%

5  formic acid to yield H6 (R' = CHx(3-CICgHs), R® = CH3, R?' = NH,).

Method H, Step 6:
A solution of 50% trifluoroacetic acid in CH,Cl, (2 mL) was added to H6
(R' = CH,(3-CICgH,), R® = CH3, R?' = NHy). After 40 min the solvent was
10  evaporated and residue purified by preparative HPLC/LCMS eluting with a
CH5CN/H,0 gradient to afford H7 (R' = CHx(3-CIC¢H,). Rs = CHs, R®' = NH2).
NMR (CDCl5), § 7.45, m, 3H; 8 7.35, m, 1H; 6 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.
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5 Method I, Step 1:

Diethylaminomethyl polystyrene resin (5 eq) was added to a solution of
the formate salt of 11 (R' = CHx(3-CICgH,), R® = CHzand R'®=H) in CH,Cl, and
the suspension was agitated. After 15 min, the mixture was filtered and the
resin was washed with CH,Cl, (4x). The filtrate was concentrated to afford the

10  free base I(R' = CHx(3-CICsH,4), R®=CHgzand 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' = CHx(3-CICeHs), R® = CHzand R'®=H) (0.021 mmol) in 1:1 CH,CN:THF.
The suspension was agitated overnight. Polystyrene isocyanate resin (45 mg, 3

15  eq), polystyrene trisamine resin (40 mg, 6 eq) and a 1:1 mixture of CHz;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 12 (R' = CHx(3-CICeH), R®=
CHs, R'"®=H and R'® = CH,CH,CsHs).



T N NH Br O 654 N 324 325 420 421 Method D KCN o O O
(NH4) 2C8 H2N TMSCHN2 H2N 0 R3 R4 CH3CH2OH H2O 0 H
WO f3R3H' WH R4 R3 R4 R3 DL D2 D3 D4 Met hod RCTRUS004041700

A mixxttuurroeffeDI1(RR3 = R4 = C H2C6H5) (20 9),

pot assi um cyani de (40 g) and apgoni um car bonate (15 @)
in ethanol (100 n.) and H20 (200 ml ) was heated in a
seal ed fl ask at 130 OC overnight to yield 25 g of D2
(RB = R4 = CHCeH 5) after filtration followed by
vvashMﬁQhQﬂtlhstﬁa%? Method D, Step 2: A solution of 2

eq) K4 (@UHpsciedss, = DéFEFﬁ‘Fl-Ba & R BB1G.Ehs) was
prepared from 12 (R = CH,(3-CICsH,), R® = CH3 R'®=H and R'® = CH,CH,CgHs)
5  using method similar to method H step 6.

The following compounds were prepared using similar method.

M Obs. Obs.
# Structure # Structure MwW
w m/e m/e

NH

A Qﬁ
~N" 'NHH NH
N ) N-p
“S %

710 280 281 718 398 399
o \_< >

NH
711 XH 308 309 719 ),_Q 406 407
}_ o

712 308 309 720 410
0o 11



and irradiated via mcrowave at 185 0C for 3 h
foll owed by addition of concentrated HCl to the

WO 2eBl0ag3ton until a pH = 2- 3 was obtai ned. TheCswiS2@40a1500
filtered and washed with water to afford D3 (R3 = R4 =
C H2C6H5) . Method D, Step 3: Asol ution of
trinmethylsilyldiazonmet hane in hexane (2 N (2 eq) was
added drop wise to a solution of D3 (R3 = R4 = C
H206H5)‘;Heq) in anhydrous C H3O H (30_ni). After 1 h

A0

, an onal 2 eq of trlnethyIS|IyI .zonethane in
hexang@” (2 d added and the reacti @, i rred

for 2 0 iR @$ before it was was (:on(:ento de

7Esi due was Wdiffsol ved3sm 339. 2 MeHCl sol ut (25~ )a10
andwashed wi th er (3x). A saturated sol utb of

Na2CO38was add€d to the aqueous phase until the pH of
the solution was basic. The solution was extracted
with ethyl acetate (3x). The organic extracts were
conmbi ned, dried over Na2SO4, and concentrated to

afford D4 (R3 = R4 = CH2C6H5). The fol | owi ng am no
esters were pregared using a simlar od. o H2N
Bl~L ) NH
J o
=N 'NH
NH N
714 o) 342 343 722 o> o 414

@ 15

J b y
715 362 363 723 ‘ 420
0 . 21

0o NH
716 b 372 373 724 N o 428
o~ 29



D5 D6 D7 D8 D9 O NH .NH, O D11 D12 D13 O- NH, O D14
Met hod ER4X h Li N(Si (CH3 )2 V VPh CBZ ' R3 >- N HWPA

WO 1065/03831G@BZ CBZ THF/ Hexane E1 E2 E3 H2 PCT/US2004/041700
-76-
a
NH
NH N
. Om Oé;lg/H
NN T
717 © 376 377 7125 HN 511
0]
O
_/_N{
Method J
15
R3 o Ezc:o o R3 (o] o R3 O
HoN N-R! — 15 »\N/\\//(N-FI‘ - . /\\/« 1
HN\<\ CH,Cl, R N H HN\<\ R"r"n N HN\\( R
N-Boc N~Boc NH
J1 J2 J3
5

Method J, Step 1:

Diethylaminomethyl polystyrene resin (5 eq) was added to a solution of J1

(TFA salt, R = CHx(3-CICgH4) and R® = CHs) in CH:Cl, 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
R'’NCO (R"= butyl) (2 eq) in CH,Cl, was added to the free base of J1 (R' =
CH,(3-CICgH4) and R® = CHa) (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 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-CICgHa), R® = CHs, and R'® =
CH>CH>CH,CHj3).

Method J, Step 2:



LiOCH3 H j? Pd(OH)2/C CBZ H2N CH3OH R4 R3 O HCl (
CH3COH R4 R3 40 psi E4 E5 Method E, Step 1: Thionyl
woO whd/essside (0.47, 6.38 mmol) was added drop WPEE/US20@/041700

solution of E1 (R3 = CH2CH2C6H5) (2g, 6.38 nmol) and

benzal dehyde di met hyl acetal ¢@796 nL, 6.38 nmol) in

anhydrous THF at QOC under N2. After 5 mn, ZnCl2

(0. 8Ccﬂnp&:r@dsgap)=@\ﬁ§(38(dmﬂl4)amh@%r andiR'Ba m xt ure

was_ stirred at After ﬁ addi ti onal ano 15
QF@%) gvaqp@@amﬁ:frpnh-h%(m r&wz(BcGip@Hn)dB (=oC!rI3, and R

t

%HgéHzé o ynfiox W é;aﬂggﬁ oure qr{]s{cﬁgg&ﬁ Ni'etll?%@H %1852

suspensi on of ice/ H2O. The mxture vvas stirred

occasjonally. until the, ice nel a

oo ugolding farmpoutins i werared usio SIS Brtaskd

organi c extracts wer%bvvashed with H20O (3x), a sat.

Obs.
%q ueou §tructu re MW # Structure Mw
m/e m/e
by £
~NniH RN a N NH
HEN <K
726 323 324 731 o}—ﬁb 377 378
O
Q\\ ° O%H
NH H
a
o~ Ny
727 i 337 338 732 4 413 414
g Ra

a ~
0= _NH o MY
XN wﬁ 417 418

728 352 733
>N
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solution of NaHCO3 (1x), and H20O (2x). The organic
solution was dried over Na2SO4, filtered and
WO woediesssitir at ed. The crude material was purifi @dTVIS2004/041700

flash chromat ography eluting with ethyl acetate in
hexane to yield conpound E2 (R38= CH2CH2CeHs). Met hod

E, Step 2: A solution of Iithium hexanethyl disilazide

in hexane (1.0 M 1.65 L, 1.64 mmol) was added drop
wise to a solution of E2 (R3 = CH2CH2C6H5) (600 ny,

1.49 mpl) and HWPA (0.85 nL) in (6.5 nL) cool ed
at -78 unger N2. After 15 m n, ofuty i odide
S

(0. 52NTENHE, 4 ) was added draopo(%i1E ‘and t he

reacti iNKk was stirred at -78 tor 3 h. The
8actPo war med tq@g- 65 f3g, stirred fpM 2 h and 400
warnmed to overni ght. The reaction sol%t was

pouredinto™a m xture of sat. NaHCO3 (aq)/e erlice.
The aqueous | ayer was extracted with ethef (3x). The
organi c extracts were conbi ned and washed with brine
(2x). The organic solution was dried over Na2SO4,
filtered and concentrated. The crude material was
purified via flash chromatography eluting with ethyl
acetate in hexane to yield conpound E3 (R3 =
CH2CH2C6H5, R4 = CH2CH(CH3)2). Method E, Step 3:

Qﬁmw Q\\ NH

(o] a
730 Ozﬁtn 365 366 735 0 Nfﬁ 425 426
3’“\_\_ 3‘% o
Method K
15
R® o R'°S0O,CI O\\S//o R o O\\,/O R o
NN PS-DIPEA  pis° \ﬂ/\}_( R15-S\N/\)._(
HN,_ N-pg1 HN__N-gt H uN_ N-gi
R R
I A Y
“Boc N‘Boc NH
K1 K2 K3

Method K, Step 1:

A solution of propyl R'*S0,Cl (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 (R' = CHx(3-CIC¢H4) and
R®= CHj) (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



A solution of lithiumnethoxide (1 Nin CH3OH) (0.36
m , 0.36 nmmol) was added to conpound E3 (R3 =
WERSPRGEEHS, R4 = CH2CH(CH3) 2). The reacti on nPXL/USE04/041700
was shaken at rt for 50 mn. An additional 0.55 eq of
l'i thi um met hoxi de were added.79Mter 2.5 h, a sat.
aqueous solution of NaHSG3 (0.75 m ) and et hyl
cortepitratet] {3affdrd K2@R' atleg3teIckRg, RéacCHInamd H'ure and
shaken for 15 min. The suspension was filtered. The
=CHelgtle€Haly white solid was washed with a sat. aqueous
sol ution of NaHSOG3 (Ix) and ethyl acetate (1x). The
aqueous phase of the filtrate was separated and
extMethedl KyiStepe:hyl acetate (2x). The organic

Sol GMbRuBH KaAE0s Qi CIeao Pt Kot b o CHIETRCH,

' —H o} t 1 §
ol B TR« O SORgTaTp th” dergtt oty
follawingdtie prosedyredlestibed soMethathHo St 6( R3 =

CH2CH2C6H5, R4 = CH2CH(CHg)2) (109 ng, 0.28 nmmmol) in
CH3OH (4 M ) was added 1 N HCl (0.28 ni, 0.28 nmol)
andTiE& tolleaing dompolyids ward preparediising §igillang)ethddie
reaction m xture was hydrogenated at 40 psi. After 2.5

h, the reaction was filt@ped and the catal yst was Obs.
# washed @frudture MW # Structure Mw
m/e m/e
NH

A £
TNOUNRG P N

1]

g o o
o 6 S
736 316 317 740 N O 442 443

H

737 § 344 345 741 o 454 455
\
0§



CH3OH (3x). The filtrate was concentrated to afford E5

(R3 = CH2CH2CBH5, R4 = CH2CH(CHg)2) (78 ny, 96% . The

woRlslsgding am noesters were prepared using si RCITAIS2004/041700

met hod. x H2ZN F E7 E8 E9 H2N H2N H2N 0 H2N O E11 E12
E13 H2N OTBS Boc Boc E14 E15-B06 E17 Cbz' E18 E19

Met hod F Rh/ Pt H2
Q\\ NH

a4 N
Q\\ :%NH
NH
S:
738 y 372 373 742 o 492
o‘—%’\/
o)
0
NH
X o
~N""NH 3
739 O 378 379
Method L
Boc.
M NH S NH,
o) Z 16
S UPPE. R ()
x o R PS-EDC
R* R (2) TFA R 0 HOBT
L1 L2
0 o]
.R,
RS ] i o
HN™ “N-Z ——  uN"ON-Z
R* O R¢ O
L3 L4

493

(In the scheme, -Z-NH-C(O)R'® - is equivalent 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-
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D5 F1 A 500 ml _ nethanol solution of 20 g of D5 (R3 =
benzyl, n = 1) with 1.5 eq of HCl was hydrogenat ed

WO 2003/d58311g of Rh/C (5% ww) and 2 g of Pt/ C ( PUIWS2)044t1700

60 psi for 2 days. The solid was filtered and washed
wi th excessi ve net hanol . The ces8ti-ned sol uti on was
evaporated to give 20 g of F1 (R3 = cycl ohexyl net hyl,

alkyTerld, afdyIdKd- héﬁslrbaryﬁi@ fafyiene-ReterdaRNesdl éné’eél Iene-
eXanpl'es prepared usi ngwsn m | ar method. H2N

Cralog yIB@ewlkyler@ eyalpatirylene atkyierne, mdeene- tsemgcmwlwlene
a1l&lfr%-ﬁa%r&mmlgn5'aﬁy%ﬂéc,%rylene, heteroarylene, cycloalkylene or

heterocycloalkylene)

Method L, Step 1:

A solution of L1 (R®= CHz and R*= CH,CH(CHa),) (1 eq) and Z = -para-
methylene-benzyl) (1.05 eq) in CH.Cl, was stirred at rt. The reaction solution
was concentrated and purified via flash chromatography. The material was
treated with 50% trifluoroacetic acid in CH,Cl, for 30 min. The solution was
concentrated. The residue was dissolved in 1 N HCI (10mL) and washed with
ether (2x). A saturated solution of Na,CO3 in H.O was added to the aqueous
phase until the solution became basic. The solution was extracted with CHxCl
(38x). The CH,Cl, extracts were combined, dried over Na,SO,, filtered and
concentrated to yield L2 (R® = CHa, R* = CH,CH(CHs),, Z = para-
(CH2)CgH4(CHy)-).

Method L, Step 2:

Compound L3 (R® = CH3, R* = CH,CH(CHa)2, Z = para-(CHz)CgH4(CHo)-,
R'® = CH,CH.CH,CH,) was prepared from L2 (R® = CHs, R* = CH,CH(CHa)z, Z =
para-(CH2)CeH4(CHy)-) following the procedure described in Method |, Step 1.

Method L, Step 3:

Compound L4 (R® = CHs, R* = CH,CH(CHs)2, Z = para-(CHz)CeHa(CHy)-,
R' = CH,CH,CH.CHs) was prepared from (R® = CHs, R* = CH,CH(CHa), Z =
para-(CH,)CsH4(CHa)-, R'® = CH,CH,CH,CHs) following the procedure
described in Method A, Step 3.

The following compounds were prepared using similar method.



OHNNR1 CH3CH2OH YQOH NKN R 1 THF/ CH3CN Y H2O g S
GL  R15 R 15 , 0 R2NH2 . 3 0 ,1*NOHNNR 1O HNN

WORA0F/0B3R N G3 A Method G Step 1. To a sol utR@OAUSH04BL1700

(R1 CH2(3-Cl C6H4) and R3 CH3) (400 ng, 1.23 mol,
generated follow ng a procedB2-simlar to Method C,

Step 1) in ethanol (5 m ) was added |ithium hydroxide
nonohydrate (100 ng, 2.45 mmol) in H2O (0.5nm). After
2.5 h, another portion of lithium hydroxide

nonohydrate (100 ng, 2.45 mmol) was added. After 5.5

h, the reaction m xture was diluted with H20
Obs. Obs.
# Structure MwW # Structure Mw
m/e m/e
Py C
) @\\ </:O§ : .
H o}
NH
N~
743 Oéﬂ? 316 317 761 O{ 450 451
\Q‘\ O
\«O N\(NH ” NYNH
O NH NH
744 316 317 762 )\o 450 451
o)
=
H ﬁoﬁ‘fo
ba ey
NH NH
745 oY 330 331 763 02523 450 451
NH
~
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/\L N/\@ NH N
N H
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(15 M ) and extracted with ether (2x). A solution of
30% HCI was added to the aqueous phase until its pH =
WO 200505811 The sol uti on was saturated wi th NaCl PenudsS2004/041700

extracted wth ethyl acetate (3x). The organic
solution was dried over Na2SOg3filtered and
concentrated to afford @ (RL = CH2(S-Cl C6H4) and R3 =
CH3) (357 ng, 93% . Method G Step 2: A solution of
benzyl amne (1.2 eq) was added to & (Rl =
CH2(3-CIC6H4) and R3 = CH3) (1 eq), HOBT (1.5 eq) and
pol ystyrene EDC resin (94 ng, 1.53 mmol/g, 3eq) in 1:1
THF: CH3CN (1 m ). The reaction m xture was shaken
overnight at rt. Trisamne resin (85 ng, 3.38 mol /g,
6 eq) and isocyanate resin (100 ng, 1.47 mmol/g, 3 eq)
was added. After 6 h, the suspension was filtered and
the filtrate was concentrated to afford G3 (Rl =
CH2(3-Cl C6H4), R3 = CH3, R15 = CH2C6H5 and R16 = H).
Method G Step 3: Conpound 4 (RL = CH2(3-CIC6H4), R2
= H R3 = CH3, R15 = CH2C6H5 and R15 = H) was prepared
fromG (RL = CH2(3-CIC6H4), R3 = CH3, R15

S
: b &{%mm

oo a5 785

o%?

747 464 465

(o} N\(
o NH
748 344 345 766 NH 464 465

o o
749 N 358 359 767 Oﬁc«% 470 471



CH2C6H5 and R16 = H) foll

Met hod A, Step 3. The follow ng conpounds were
wopopassxd using simlar nmethods. Cbs. Qbs. # BCT/WS2M04/841700

MNV# Structure MWme me a N NH 669 322 323 0 H 682

412 413 b NHa o=<T NH N. H,. Ng4334 335 683 414 415 H a

Q Ng NO o NH 336 337 684 414 415

owi ng a procedure simlar to
I
t

O
)“QWY Q& : =§N€’<

750 358 359 768 ? 478 479

\N(H Mg/
751 386 387 769 w( 478 479

484 485

752 X( 386 387 770 ()4

753 o ~ 386 387 TN \ 484 485



1 a l1YNHa ,N."'NH 348 349 685 414 415 V\ o- f*~fNH
a N NH 364 365 686 421 422 Ga N NH NH a o t NHP 364
wWEBEH5683110= 428 429 NH NH NH a N O= NH PCT/US2004/041700

-85 -

: 5 N C \, _NH
\fJJyu NA O%Ei
NY (o)
4 %@( 400 401 772 5 492 493

75

N
O
755 N 400 401 773 03("}2( 492 493

756 420 421 7174 519 520
N
o
H N NH
757 T 434 435 775 O~ 519 520



a Ng "NH = 376 377 688 434 435 NHo ITONH n 1 a n=f

NH NH NHb, 384 385 689 442 443 It oNH a n f NH .NH 390
wOo3@5/06801 L 449 450 K a N NH NH NH O' ML PPCE/USSB4/041700

394 691 461 462 NH a , N

- 86 -

N
H
758 b\ 434 435 776 Nb\\ 533 534
NH
~7 NH

Ll w{Q&uﬂ \
) .
759 3 436 437 777 025&“( 533 534

760 o< T, 436 437
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15

20

25

0=<NH 1 h 398 399 692 511 512a .N-fNH O= NH,, 680 398

399 693 511 512 ONH a Nr NH 681 406 407 Method H O
WOR0s8588Bl 0 R3 O {BOChO P HO H K - m 0. 5MNaHCOSC#ADS2004/041700

HO- R3 0.5 MNaHCG3 NRi HN- NRL THF/CH30 HHN N R

1 CH3SCH2ZOH Y Ul S NH N -87-
Method M
s R
S H H
,NH2 /N=C=0 )I\ ’H N\R“s IN H N~R15
R":!N; QN_Z R' HN" "N—Z HNN-Z Y
R4 O R4 e R4 To)
M1 M2 M3

(In the scheme, -Z-NH-C(O)-NHR'® - 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-arylenene,
alkylene-arylene-alkylene, alkylene-heteroarylene, alkylene-heteroarylene-
alkylene, alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene, alkylene-
heterocycloalkylene, alkylene-heterocycloalkylene-alkylene, arylene,
heteroarylene, cycloalkylene or heterocycloalkylene)

Method M, Step 1:

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

Method M, Step 2:

Compound M3 (R® = CHa, R* = CH,CH(CHa)z, Z = para-(CHz)CsHa(CHo)- ,
R'® = 3,4-difluorophenyl) was prepared from M2 (R® = CHa, R* = CH,CH(CHa),, Z
= para-(CHz)CgsHa(CHz)- , R'® = 3,4-difluorophenyl) following the procedure
described in Method A, Step 3. NMR(CD30D) & 7.45, m, 1H; 8 7.26, m, 4H;
7.24, m, 1H; 86.96, m, 1H; 4.8, m; § 4.3, s, 2H; 6 1.69, m, 2H; & 1.44, m, 1H; 6
1,37, s,3H; 6 0.8, m, 3H; 6 0.63, m, 3H. ES_LCMS (m/e) 430.27

The following compounds were prepared using similar method.

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




oc HHL 2 HH H4 R3 0 R3 OTf20TtO - R2 1-H TFA

2,6-Lutidine HNg NRL HNN R 1 CH2Cl2 CH2A2 HN N R 1
wa@son3d] |1 N NH Boc Boc H5 H6 H7 Met hod H, BIEpSZ0N4/041700

To a solution of HL (R3 = CH3) (5 g, 39 mol) in a 1:1

m xture of 0.5 M NaHCO 3: CH3@®OH was added R1- NCS

(R1=3-chl orobenzyl) (11.5 m _, 78mmol). The reaction

m xture was peated at 50 OC overnight. The reaction

was cool ed andydiluted with water. The aqueous phase

was extractedNwi Th et'’hyl acetate (5x), The organic

extracts were)conbi ned, washed vvithcu@gﬁ (2x) and

"o
778 NH 331 332 870 N 481 462
N O\ N
O=\NH
\LH
>
° H.\(N‘Q\\
G\Q o . Np N
NH NH
779 ol Y 359 360 871 a X( 461 462

S . “wg,” O~
=T, <3 ° <M
780 359 360 872 G 461 462

O ot
781 NN 373 374 873 " 461 462



dried over Na2Sq 4. The solution was filtered and
sol vent was renoved to give a small vol une of
waoloansssn Hexane was added and the resulting PCT/US2004/041700
suspension was filtered to yield 6.8 g of a solid H2
(R3 = CH3, RL = CH2(3-CIC6H4)89{61% . Method H, Step
2: Conpound H3 (R3 = CH3, Rl = CH2(3-Cl C6H4)) was
synt hesi zed fromH2 (R3 = CH3, Rl = CH2(3-Cl C6H4))
following a procedure simlar to Method A, Step 3.
Method H, Step 3: To a solution of crude H3 = CH3,
Rl = CH2(3-CIC6H4)) (14 mmol ) in a 1:3 m |t of
CH3CH T added 0.5 M NaHCO3 i n H20 m_, 14
mml)jgg'r‘di elixbutyl dicarbonate ( d'g, 16.9
nmol ) . e re&cyivon was stirred_at r or 2.5 h and
7Bhen stored at ~§ 0C7dverft ght?® The de¥ttion was 463 464
diluted with brine and extracted w't yl acetate
(4x). The organic extracts were conbi nedJand washed
with brine (1x). The organic solution was dried over
Na2SO4, filtered and concentrated. The crude nateri al
was purified via flash chromatography eluting with
ethyl acetate in hexane to afford 1.5 g of H4 (Rl =

-

N
O
& oS st
783 NH 373 374 875 N 466 467
¥ N< >\, - /—Q_\ NH
Y 5% o NH %}ﬁ N\KH
NI
784 Y 373 374 876 466 467
/
0
/
\ S> )\ o
HN
N =
O%H N O
785 @ L 387 388 &7t 467 468



CH2(3-CIC6H4) and R3 = CH3). Method H, Step 4: A
solution of triflic anhydride (128 ml _, 0.76 mmol) in

WO R@s3211(5 M ) was added drop wise to a sol rdUS2004/044700
(RL = CH2(3-CIC6H4) and R3 = CH3) (200 ng, 0.55 mol)
and 2,6-lutidine (176 nL, 2.18 6mo|) at -30 0C. The
reactlon m xt ure was stlrred f% 1.5 h. Water (10 m )
was added at -20 OC and the ice bath was renoved. The
reaction was stirred until it reached 0 0C. The
organi c | ayer was separated, dried over Na2SO4,
filtered and concentrated to afford 310 ng of H5 (RL
CH2(3-CIC6H4) and R3 = CH3). Method H, Step 5:A
solution of crude H5 (RL = CH2(3-Cl C6H4) and R3 = CH3)
(0.11 mol ) and 7N ammoni a 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 preparative HPLC el uting
with a CH3CN H20 gradient with 0.1%formc acid to
yield H6 (Rl = CH2(S-CIC6H4), R3 = CH3, R21 = NH2).
Met hod H, Step 6: A solution of 50%trifluoroacetic
acidin CHRC 2 (2 mM_) was added to H6
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(R1 = CH2(3-CIC6H4), R3 = CH3, R21 = NH2). After 40
mn the sol vent was evaporated and residue purified by
WO poospss3at i ve HPLC/ LCMS el uting with a CH3CN HQX/US2004/041700

gradient to afford H/7 (Rl = CH2(3-ClC6H4), R3 = CH3,
R21 = NH2). NMR (CDCI3), d 7.4¥l-m 3H, d 7.35, m 1H,
d 4.9 m 2H d 3.5 m 2H d 1.65, s, 3H ESJ.CMV5
(me) 267.07. The foll owi ng conmpounds were i epared
using simlar nethods. Obs. Obs. # Structure #
Structure MWme me 694 | | 238 239 702 O\ 321
695 | 248 249 703 328 329 NH " N NHfj 696 Lh 257 258
704 SSZ\S\SSNH N NH 264 265 705 342 343 O—
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a NH N NH 266 267 706 354 355 o=< T HZN > NHa N H NH

0O VNH O 292 293 707 NH 372 373 NH A Jj N NH/ .N N NHN
WO 003083809 708 = J 418 419701 314 315 709 4833CAB4S2004/041700
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HOBT ,15 R 15 NI N Rl PS-EDC A11S11 CH2Cl 2 N- Boc
N-Boc NH 11 12 13 Method |, Step 1: Diethyl am nonet hyl
WO p@k¥se3yr ene resin (5 eq) was added to a sol uPCDOSZING/041700

the formate salt of 11 (RlL = CH2(S-ClIC6H4), R3 = CH3
and R16=H) in CH2Cl 2 and t he sggpension was agit at ed.
After 15 mn, the mxture was filtered and the resin
was washed with CH2Cl 2 (4x). The filtrate was
concentrated t ford the free base 11(Rl =
CH2(3-Cl C6H4) = CH3 and R16=H). A solution of
R15C00H ( R153lenet hyl) (1.3 eq) was YagHed to a
m xture of EDCkgsin (41 ngy, 1.53 g, 3eq), HOBT
(1.5 eq), antNthe free base of 11 (Rl (3-Cl CoH4) ,
R3 = CH3 and 6=H) (0.021 mmol) in 1:1 CNi THF. The
suspensi o agi tated overni ght. Pol ystyyene
i7@pcyanat e in (45 ngp7 3 488) , sgwl ystyr ei sam @gs 476
resin (40 ng,N6 eq) and a 1:1 m xture of CN\}MF:

N NH
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(0.5 M _) was added. The m xture was agitated for 6 h.
The suspension was filtered and the filtrate was

weonsesBint ed to afford 12 (R1 = CH2( 3- Cl C6H4) PCTRBS2004/041700
CH3, R16=H and R15 = CH2CH2C6H5). Method I, Step 2: 13
(RL = CH2(3-Cl C6H4), R3 = CH3ggq R16=H and R15 =
CH2CH2C6H5) was prepared from 12 (RL = CH2(3-Cl C6H4) ,
R3 = CH3, R16=H and R15 = CH2CH2C6H5) usi ng net hod
simlar to method H step 6. The fol |l owi ng conmpounds
were prepared using simlar nmethod.cM gbs. Qbs.
Structure Structure MVWnie nmfe NH NNHH/ a.NH
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y- Fa NH H 712 308 309 720 410 11la O=<I HNH a , NH
334 335 721 410 11 i a NH N NH NH 342 343 722 O W414
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O NH 372 373 724 P 428 29 oNH AL .. NH o 717 376 377

725 511 12 Method J ROR H2NIT NR 1 - HN WCH2C 2
waoBessbkiBoc NH J1 J2 J3 Method J, Step 1: PCT/US2004/041700

Di et hyl am nonet hyl pol ystyrene resin (5 eq) was added

to a solution of J 1 (TFA sat96-R1 = CH2(3-Cl C6H4) and

R3 = CH3) in CH2Cl 2 and the suspensi on was agitated.

After 15 min, the mxture was filtered and the resin

was washed with CH2Cl 2 (4x). The filtrate was

concen@it ed to afford the free base. A solution of
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R15NCO (R15= butyl) (2 eq) in CH2Cl 2 was added to the
free base of J 1 (Rl= CH2(3-CIC6H4) and R3 = CHI)
WO 2005/@8311mmol ) in 1:1 CH3CNi THF. The suspensi GCTWE&004/041700

agi tated overni ght. Polystyrene isocyanate resin (45

ng, 3 eq), polystyrene trisam@g-resin (40 ng, 6 eqQ)

and a 1:1 mxture of CH3CNrTHF (0.5 nml ) was added.

The m xture was agitated for 6 h. The suspension was
filtered and the filtrate was concentrated to afford

J2 (R1 = CH2(3-C1C6H4), R3 = CH3, and R15 = o’
CH2CH2CH2CH3) . Method J, Step 2: Conpound J3 ( =
CH2(S-Cl C6H4), R3 = CH3, and R15 = CH2CH2CH2 S

prepared fromJ2 (Rl = CH2(3-Cl C6H4), R3 = CHR, and
R15 = CI—IZCFQ%%—QB) foll ow ng the procedureﬂs&gri bed

in Met °§:|N The foll owi ng conpounds ywer e
prepar ed Wsl'ng wl ar nmet hod. Qbs. bs. cture MW
Sggucture MV el ife Ngba NyB=< ggg 479 480
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726 D 323 324 731 377 378 a N' NH a HN 727 337 338
732 413 414 a NH TH 728 352 733 417 418r NH A <v a NH
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3 R>-1S5<02C. OO3 OOR3 HN - PS-D PEA R 15 S. N
LR5" SNIIf HNNNRI HHNNRZ1H/ NBoc N
woBows/0sBH1 K 1 K2 K3 Method K, Step 1: A sol uti eaTafSs2004/041700
propyl R15SQ2CI (R15=Propyl)(1 .5 eq) was added to a
suspension o f pol ystyrene di-iggopropyl et hyl am ne resin
(18 ng, 3.45 mmol /g, 3 eq) and the free base of K1
prepared using nethod H (Rl = C H2(3-CIC 6H4) ang R3 =
CH3) (0.021 D¢ in 1:1 CH3CN: THF. The suspgss(
agi tated ove. Pol ystyrene i socyanate r
nmg, 3 eq), polystyrene trisamne resin (40, ;76 eq)
and a 1:1 m MWure of C H3CN: THF (0.5 M ) Was added.
The mixture wasCagitated for 6 h . The sugpén®i on was
filtered and Yhe filtrate wasconcentrated ty afford K2

(R1 = CH2 C6H4) , R3 = CH3, and R1%=CH CH CH ).
et hod K, p 2: Conpeynd s (&g = CH2 CoH4), B3 486
= CH3, a 5 = CH2CH2CH3)
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was prepared fromK2 (RL = CH2(3-ClC6H4), R3 = CH3,

and R15 = CH2CH2CH3) foll owi ng the procedure described
WO J005/08881hod H, Step 6. The foll owi ng conpoundPCmArs2004/041700

prepared using simlar nethod. Qbs. Cbs. # Structure

MN# Structure MWme me NH-NOBHH P _PK, Ou U 736 0
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R3 RK R4 X0 L3 L4 (In the schene, -Z-NHC(OR16 - is

equi valent to Rl substituted by R21, or RlSubsitituted
WO dogs/@kyl - R22, wherein R21 and R22 are - N( RLPCTCUQr&UuH41700

and R15 is H, and wherein Z is optionally substituted

al kyl ene-aryl enen, al kyl ene- arypzneal kyl ene,

al kyl ene- het er oaryl ene,

al kyl ene- het er oar yl ene- al kyl ene, F

al kyl enecycl oal kyi ene, F

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

al kyl ene- het er ocycl oal kyl ene,

al kyl e gijeterocycloalkylene al kyl ene, aryl en
het er oaryl ene, cycl oal kyl ene or heterocycl obNkyliene)

3 ol R4 =

thhod~- Step 1: A solution of L1 (R3 = CH3
CH2CH( ) (1 eq) and Z = -paranet hyl ene-

(1.05 e {KQEH%CIZ was stirred at rt. Theg
sédiut i on on r auddl asdp pulBfied vi

chr omat ogr aphy?=\The materi al was treated)w
trifluoroacetic”acid in CH2Cl 2 for 30 min. g e

sol ution was concentrated. The residue s( I ssol ved
in 1 NHO (101) and washed with et h® A
saturated solution of Na2C33 i.-n H20 was dgd to the
aqueous phase until the solution becane bashc. The
solution was extracted with CH2Cl 2

M ash 493 494
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H
H M a9 N\“Q
0 O
NH ) -
823 435 436 915 O:E<NH 493 494



(3x). The CH2CI 2 extracts were conbined, dried over
Na2Sq 4, filtered and concentrated to yield L2 (R3 =

WO Q3058341 = CH2CH( CH3) 2>Z = para- (CH2) CoH4( CHRQF/US2004/041700
Met hod L, Step 2: Conpound L3 (R3 = CH3, R4 =
CH2CH(CH3) 2 Z = Pa™-(CH 2) C6H46&H2) -, R16 =
CH2CH2CH2CH3) was prepared fromL2 (R3 = CH3, R4 =
CH2CH(CH3) 2, Z = para-(CH2) C6H4(CH2)-) foll owi ng the
procedure described in Method I, Step 1. Method L,
Step 3:_ Conpound L4 (R3 = CH3, R4 = CH2CH(CH3) 2, Z =
Pa”- ( )C6HA(CHR2) -, Rl = CH2CH2CH2CH3) was prepared

from( = CH3, R4 = CH2CH(CHg) 2, Z =

par a- (CH2 QSPH4(CH2)-, R16 = CH2CH2 R Jrei1 O
t he proce&upg descri bed in Method A, . H
foll ow ng co@\g\u\nds wer e prepared using siml

A%t hod. Obs.
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O ,NH O 316 317 762 450 451 N NH / 3030, 331 763 450
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759 436 437 777 533 534 760 436 437Met hod M HAN N-Z

NH2 5 NECCOHN . N Z° " 5HNN Z\ RI5 RA ORM OM
WO Wi5/0883111 n t he scheme, -Z-NH C(O -NHR 15 - i $CT/US2004/041700

equi valent to Rl substituted b 1, or Rl

Subsitituted by al kyl -R22, whel'eth R21 and R22 are

-N(R16)-C(O-NHR 15 and R16 is H, and wherein Z is

optionally substituted al kyl ene-aryl enene,

al kyl ene- aryl ene-al kyl ene, al kyl ene-heteroaryl ene,

al kyl ene- het er oaryl eneal kyl ene,

[o]
N @
3 PO‘\ Hoo
AN -
830 H NTH 437 438 922 501
NH
K
N
i
"
P 3 ﬂ 50
QN h "
H o
831 437 438 923 502
NH
N\(
O:%NH
QF
F
"L
HN O
i
PO (©)
o NH NH
832 437 438 924 o ’{“(\( 502
NH

502

503

503



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

wo 2ad5kogsxnehet er ocycl oal kyl ene, PCT/US2004/041700
al kyl ene- het er ocycl oal kyl ene- al kyl ene, aryl ene,
het er oaryl ene, cycl oal kyl ene onpket er ocycl oal kyl ene)
Method M Step 1: Conpound M2 (R3 = CH3, R4
CH2CH(CHa) 2, Z = Pa™-(CH 2)C6H4(CH2) - , R15
3, 4-di fluorophenyl) was prepared fromM. (R3 = CH3, R4
= CH2CH(CH3) 2, Z = para-(CH 2)C6H4(CH2)- ) foll ow ng
the proc re described in Method J, Step 1. Method M

Step 2: ound M8 (R3 = CH3, R4 = CH2CH( 2 Z =
para- (CH 3 @8HA(CH2) - , R15 = 3, 4-di %éﬁgg%ﬂ NWVAS
prepared f M (R3 = CH3, R4 = g?tﬁHB '\

(CH2) - R15 = 3,4-dif uorophe

para- (CH 2)
f 8% owi ng t he edur #3Hesd8 beﬂzq n Method A ‘Step 802 503
NVR(CD3CD) d 7.04&, (m 1H, d 7.26, m 4H 7.24, 1H;

d 6.96, m 1H, , m d 4.3, s, 2H d 1.69, m 2H,
d1.44, m 1H, d 1,87, s, 3H d 0.8, m 3H d 0.63, m
3H. ESIXM5 (me) 430.27 The foll ow ng conpounds were

prepared using simlar nethod.
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Method N9 OHf VZRS®C HNN ZHNVRIOR OR
WOQods/58N2 N3 (I n the schenme, -Z-NH S(O) 2R16 - PICI/US2004/041700

equi valent to Rl substituted by R21, or Rl
Subsitituted by al kyl -R22, wherein R21 and R22 are
-N(R16)-C(O) - NHR 15 and R16 118 -H, and wherein Z is
optionally substituted al kyl ene-aryl enen,

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

al kyl ¢ne- cycl oal kyl ene,

al kyl HcEcIoaIkerne-aIkerne,

al kyd enegPe erocycl oal kyl ene, NO>LN/\©\\ "
al kyl ene- h@ocycl oal kyl ene- al kyl ene, "ar yLelie,
gedet er oaryl ewe, N\(%ym:l ofdikylsgpe @1 het erocycl oi@%l ens)
O

NH

Method N
0 o
! 2
S /éto R ~ I;o
NH, Ji "N ae N HN’é‘Rw
-Z -Z . )\ 4
HN N R'650,ClI IgN N HN” ON-
R3 R H — - RSH
R? (0] R* (o) R? o)
N1 N2 N3
5 (In the scheme, -Z-NH-S(0),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, alkylene-heteroarylene, alkylene-heteroarylene-alkylene,
alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene, alkylene-

10  heterocycloalkylene, alkylene-heterocycloalkylene-alkylene, arylene,
heteroarylene, cycloalkylene or heterocycloalkylene)

Method N, Step 1:
Compound N2 (R® = CHg, R* = CH,CH(CHa),, Z = para-(CH2)CgHa(CHy)-,
15 . R'® = CH,CH(CHzs),) was prepared from N1 (R® = CH3, R* = CH,CH(CHg)z, Z =
para-(CH3)CgH4(CHo>)-) following the procedure described in Method K, Step 1.

Method N, Step 2:
Compound N3 (R® = CH,, R* = CH,CH(CHa),, Z = para-(CHz)CgHa(CHy)-,
20  R'®=CH,CH(CHj);) was prepared from N2 (R® = CHs, R* = CH2CH(CHa)z, Z =



Met hod N, Step 1: Conpound N2 (R3 = CH3, R4 =
CH2CH(CHa) 2, Z = Pa™-(CH 2) C6H4(CH2) -, R16 =

WO GMRO5K3CHa) 2) was prepared from N1 (R3 = CH3, PRIVUS2004/041700
CH2CH(CHg) 2, Z = para-(CH2) C6H4(CH2)-) followi ng the
procedure described in Method K, Step 1. Method N,
Step 2 Corrpound N3 (R3 = CHBI9 R4 = CH2CH(CHs) 2, Z =

par a- ( &2 = CH2CH( CHSQ‘ ) was prepared
parﬁ-(@Hﬂ%l—M@H@ Qlﬂz@l'[(ﬂﬁ@;l | tolfeying the procedure described in
Metﬁﬁgﬁg CoH4(CH2) -, R16 = CH2CH(CH3)2) follow ng

ure descri bed in Method A, Step 3. The
fol | ow ng corrpounds were prepared using simlar

m gjf\el fO{'O‘é!QOfEP N u%s%’%é%%ﬁ?‘%%%ﬂ%’é%eww ©

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

ag WQ
O=5~N S.,o
O HN O
962 C \__NH 380 381 967 @ 484 485

N\( L NH

Ojﬂ% oﬁ?

5
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CH2CI2 0 9 H2 Li OH Pd/ C CH3OH H20 HCl / CH3OH 010 O11

WO tshegB10, Step 1: PCT/US2004/041700
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_TBAF SO,
TBsom S0 HO N

A

- THF
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°
08 09
H H
2 N ; LiOH N ;
SO, SO,
Pd/C =0 CH30H/H,0 H
HCVCH3O0H @ ‘o
010 on
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 CH2Cl, was stirred at rt. overnight before the solvent was evaporated
and residue chromatographed using ethylacetate/hexane to give product 02

5
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A solution of indole-6-nmethanol (400 ng, 2.72 mol),
tertbutyl di nethysilyl choride (816 ng, 5.41 nmmol) and

WO 2005/@baxiol e (740 ng, 10.9 mol) in CH2C was stPiCTnesdoeto41700

rt. overnight before the solvent was evaporated and
resi due chromat ographed usi ng et hyl acet at e/ hexane to
gi ve product 02. Method O StdR22 To a solution of 0 2
(200 ng, 0.77 mmol) in THF (10 M ) at -78 C was added
but Methodi !0, .Step2:2 eq). The sol ution was sti rred at

-78_0C f h d b -
i T G uion bP23208 06D.6CramaN i JHF- AELE) Ghot8 °C was

ad&éﬂl BD%ﬁthWﬂﬁ ‘iﬁ&ﬂ THesSialioh W sifed @ Védgf%r 'Stmfhné]lwd

stirr over The reacti on was quenche
thepawarmaedtb gq Jémammwlsturejwaemoo@d loadBe€ and IP- et hyl

o PG uoriiecivan AHoRy” TR RIS M2k el 58 sprec

ov@’hfgm d TBeCGentticr WQB quﬁhbh@@l w@h dsﬁaﬂuréied/&cm@but KT O3
but I|th|(g & % was ad edto%solgtlon of 0 3
solytigl %ra%e wih @tay! pcetategpd Gid-Gle. he-arude materigiwas

pur”ﬁéif)t Hé%a‘é’ﬁ%tﬁéﬂnbfcfgqa{)w udin 'Etﬁ‘ylééeta?e@h%ﬂé‘ﬁﬁa%ﬁff}ﬁo mg of

di oxi de was bubbl ed hroug the solution for 15 mn.
O3Hexane

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 O4 which was used in the next step without further

purification.

Method O, Step 4:

To a solution of 04 (0.829 mmol) in CH.ClI, 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 filtrate was concentrated to afford O5.

Method O, Step 5:

To a solution of O5 in anhydrous pyridine (3 mL) was added butyl amine
(100 pL). 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;SO,, 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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(100 M _) was added to the reaction m xture. The

reaction m xture was evaporated to afford 0 4 which
wowaes/0588ad i n the next step without further PCT/US2004/041700

purification. Method O Step 4: To a solution of 0 4

(0.829 mmol) in CHCI 2 cooled to 0 OC was added

Nchl or osucci ni m de (220 ny, - B35 mol ). After 2 h of

stirring, the solution was filtered through a Celite

pl U@.a solstion jof Qf E0Nm8) BohdEwasadded &BAF. of e osaction was
stlrryatatﬂgpnbgf??ﬁ% r?actTc?n ﬂ‘é’§9 %/'ag%lh%mgtog %%@Qg,ﬂ?ous

ethylacethiedinexsme tagiftoaﬂ@disetmgbfﬂﬂ(%"/ﬂ) The reaction
m xture was partitioned between 1 N HCl and CH2Cl 2.

The organic | ayer was separated and washed with 1 N

HC'Métﬁ}Sg ngpeépz.ganl c solution was dried over Na2SO4,

filtered ahd centrated. The crude material was
puiTiof & edlutiom of D?s(lﬁ%hgbtta@ﬂg@bmﬁynh)swag added thionyl chloride

(1 rig i PERE B wAE S I i Sl e Caataeeig Sher.08. °

reaction was stirred at rt. before the reaction

m xture was chromat ogr aphed usi ng
Method O, Step 8:

To a solution of O8 in CH30H (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 O9 after
purification.

Method O, Step 9:

To a suspension of 09 (70 mg) in CHzOH was added 1 eq HCI (aqg) and
palladium on carbon. The reaction mixture was hydrogenated at 1 atm for 20

min to yield 90 mg of crude product O10.

Method O, Step 10:

A solution of lithium hydroxide (30 mg) in H.O was added to a solution of
010 (40 mg) in CH3OH (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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et hyl acet at e/ hexane to afforded 50 ng of 0 7 (95%.
Method O Step 7: To a solution of 0 7 (50 ng) in

WO 201236881 (5 m ) was added thionyl chloride (Pcwusootioel700

reaction was stirred for 5 mn and then evaporated to
afford 08. Method O , Step 8: To a solution of 0 8 in
CH3OH (5 ml ) was added sodi-U4azi de (50 ng). The
solution was stirred at rt overni ght and sol vent

,seviapor at e® resiriue omat ogr aphged LISI
RZ3 &
OH9 after i H
oBge susper¥izon o N-Boc

9T acet at &/ héxane t,g a or
HpJ%rizfi cat i on.Coket hod O C8t ep9:
8 ng) in CH3CH was added 1 eq HCl (aq) and pall adi um
A carbon. fhe reaction nfXture was hydrogenat ed*at 1
atmfor 20 mn to yield 90 ng of crude product O [10.
Method O , Step 10: A solution of Iithium hydroxide

(30 nmg) in H2O was added to a solution of OL0 (40

in CH3OH (3 m _). The reaction was stirred Rit<(rtl f
HN’&O NH,

PS5

h and an

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 O C. The reaction mixture
is stirred at r.t. for 1h before 30 mi of H,O, 90 ml of 15% NaOH was added at O
°C. The mixture was stirred at r.t. for one hour before Na,SO4 (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 H,O 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 ml MeOH solution of P3 (R*=Pr, 110 mg) was hydrogenated using
Pd/C (5%, 11 mg) at 1 atm of hydrogen to give product P4 (R**=Pr) after
removal of solvent and catalyst.
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15

addi tional portion of LiCOH (40 ng) was added and
solution was stirred for 2 nore hours. The sol vent was
woevapssatl ed and resi due chronmat ographed usi ngPCT/US2004/041700
et hyl acet at e/ hexane to afforded 011 . Method P9 R23 R
233 "UR Cbz HN Cbz P1 P2 P3 P4 P5 Method P, Step 1:
A 300 nmL of THF solution of 130 g of P1 (R23=n-Pr) was
added to a suspension of 38 g of LAHin 2 L of
anMethod®,BiEpa: 0 C. The reaction nmixture is stirred

b, f bef n of. H20 9Q ml _ of . 15% NaCH
naloalR ATRCH sHutSarBe o (520, Was fadd firldspigne (
1.2 @ql)eaﬁu)wetmﬂémirfé W%@ﬂ ahahe s¥RSioAWRstirkdtPand 3 16 @ h

|tered, and the solution evaporated to give a

befq!se a@mamnmwwewm@@wa& oAféQ/feﬁem@'ﬁ’ﬂ of thei solvent,
the RIsRAEWaBRrdthnglapsted (sifQQ ditcel RNAR Giuted with

EtOAc/Hexane to give a white solid which was treated with 2N HCI in dioxane for
2 h. After removal of the solvent, compound P5 (R23=Pr) as a white solid was

obtained (80 mg).

The following compounds were synthesized using similar methods:

‘f;i{l\‘t;@\/f‘mz %“t;\@\/"mz f‘/_lﬁ’z;\Q\/Nﬂz hfahi:@yw

P5 P6 P7 P8
Method Q
R O RL O -
R4 s} m=0,1 R3 )} /( m=0,1 RZNH2 RB% q m=0,1
I:‘3N o' HaN ';‘021 2 <M bN N\(*’)/Q;)N-oa 2 :BuQH. HN\,(N 2;021 2
=U, 1, p_ . s Uy
Sﬁ ~ n=0,1 ,2 E _01 2 MeOH N\Rz n_o’1 ,2
ol Qs Q2 Q3
(Boc),0
DIEA
CH,Cl,
4 R* O
m=0,1 R'SCOOH RaRHO m=0,1 RS—{ m=0,1
O,
N —C(O)R15 HOBt Ne N NH 10%Pd-C, N. N N~oz1 )
=0,1,2 =0,1,2 H p=0,1,
I n=0,12 " PS-EDC WN/ YA 2 Y
R? Boc” “R? 7 Boc” "R?
Q6 Qs Q4
j TFA
m=0,1
C(O)R‘IS
p=0,1,2
n=0,1,2

Q7



the solution was added into a solution of oxalyl

chloride (37.3 m) and DMSO (60.8 m) in 1.4 L of DCM
W@200548B30C over 40 min before Diisopropyl et hyl Bem/mg2004/041700

(299 M) was added at -78 OC. The reaction was all owed

to reach -10 OC. The reaction was quenched with 1 L

H2O at -10 OC and the mi xtut26was extracted with DCM

After renoval of solvent, P2 (R23=Pr, 106 g) was

olMetihoetiQ, Sep dr ude materi al vvas used for next step

o L LRl RSO S A 180 B 25
m=1 PQBQA? Q?H‘&Hﬁfo hBaRAY ?6‘ hE) \Q/érelst?f?éd ISR AT T mixture was

i acét oxyborohydride (1.1 eq) and the reaction was
concenirateddnamctotto gmeeamagmr oifivéhighe wesi purifigd oro@ @ﬁbmuof

siica§é Jo08 By B P REL Fdhh e B RRUhEE et et

R°=Me;| k2B ?'a@@lbﬂ@ﬁs@llléisggoﬂth 3% MeQH in DCM to give
42.5 g of P3 (R23=Pr). Method P, Step 3: A 10 M MOH

sol ution of P3 (R23=Pr, 110 ng) was hydrogenated using
Pjﬁ%?/ ) at 1 atm of hydrogen to give product

Compound 03 (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 concentrated in vacuo to
give Q5 (n=1, p=2, m=1, R’=H, R*=Me; R*= ‘Bu) as a colorless oil (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) dissolved in acetonitrile (0.8 mL) and tetrahydrofuran (0.25 mL)
was treated with EDC resin (0.080 g, 3 eq., 1.53 mmol/g) in a microtiter plate



renmoval of solvent and catal yst. Method P, Step 4. To a
10 M DCM solution of P4 at 0 0OC (R23=Pr) was added

WO wei/@esizgene (1.2 eq) and triethylam ne (2. f#ca&q)S2emmd41700
the solution was stirred at 0 C for 2 h before the
reacti on was extracted with DCM H2O. After renoval of
t he solvent, the residue was i@ir-omat ogr aphed using a
silica gel colum eluted with Et OAc/ Hexane to give a

welolicverPby 8dufiiba of weaMtdicibRdtaridsAbtib(40uL, di. waaq After

for 2 h. After renoval of the solvent, conp ound

the(w&'kwlals)caﬁ’ﬁ’eg anst shakes PB‘%&‘S"Q&)W"HE@W@EG’“R@C’ a"l‘l’] the resin
wacflod MRS HIRAL IO (L TP mSRpd SO as BRI v,
TridardivieOddsin (0.050 g, 6 eq., 4.23 mmol/g) and Isocyanate resin (0.067 g, 3
5 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,

10  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, Rs=Me; R4=iBu,
Ris = Me). NMR (CDCl5): 6 8.38, br, 2H; 6 4.56, m, 1H; § 3.79, m, 1H; § 3.57, m,

15 2H;62.99, m, 1H; 8 2.48, m, 1H; 6 2.04, s, 3H; 5 1.95, m, 1H; § 1.5-1.8, m, 5H; §
1.5, s, 3H; 1.25, m, 2H; 6 0.95, m, 3H; § 0.85, m, 3H. ES_LCMS (m/e) 309.17.

The following compounds were prepared using similar methods:

Obs. Obs.
# Structure Mw # Structure Mw
m/e m/e
O:(
N /\
NH
7 4 N\( 308 309 1074 429
NH
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WO 2085/83BDC | Wn=0,1 ,2 DN . n=0,1 ,2 BOC RP@E0CS24BRC700
"R 6 6 4 TFA IlL "=0,1,2 R2 Q’/Method Q Step 1 At
roomtenperature, QL (R3=Me, 5%- iBu) (1.00 g) and 8
(n=1, p=2, nrl) (1.24 g) in & hl or omet hane (30 m )
were stirred for 42 h. This m xture was concentr at ed

in vacuo to give an anber oil which was purified on a

col u
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5 silica gel (200 M ) eluted with ethyl acet at e/ hexane
to give @ (n=1, p=2, n¥l, R3=Me; R4= iBu), a

woO 2003/058d1€ss oil (1.59 g). Method Q Step 2 Corpoms2oo@B41700

(n=1, p=2, n=l, R2=H, R3=Me; R4= iBu) was prepared O

from@ (n=1, p=2, n=l, R3=Me; R4= iBu) using nethod

simlar to nethod A step 3. -Nghod Q Step 3 Conpound

@B (n=1, p=2, n¥l, R2=H, R3=Me; R4=iBu) (1.37 g) inb5

anhydrous dichl oronethane (25 m _) was treated with

di -ferf-butyl dicarbonate (0.68 g,%* 1 equiv.) and

di i sopropyl ethylamne (0.66 m _, l.equiv.). The

resulting solution was stirred at roomtenperature for

20 h before it was diluted with dithl oronethane and

washed wi th 1N hydrochloric acid. dr,g’,qe

di Cyf hane sol uti on was concept in vacuo to
97§i v w5 384 | m3BD (W0782 Q)

on a colu Hsilicagel (125 m _ |
hexane : et acetate to give conpe A/(n=1, p=2,
mel, R2=H, R3=Me; R4=i1-Bu ) as a m foam (0.74 q).
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Q
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Method Q Step 4 S Conmpound 4 (n=1, p=2, n¥l, R2=H
R3=Me; R4= Bu) (0.540 g) in absolute EtOH (20 m ) was
wohgdvesganat ed with 10% Pd/ C (0.400 g) at lat mpicarus20da/041700
The reaction mxture was filtered and the filtrate was
concentrated in vacuo to givg @& (n=1, p=2, n¥l, R2=H,
R3=Me; R4= 1Bu) as a col or rds® i | (0.35 g). 0 Method
Q Step 5 Conpound B (n=1, p=2, nrl, R2=H, R3=Me; R4=

i Bu) (0.012 g) and HOBt (0.005 g) dissolved in
acetonitrile (0.8 m_) and tetrﬁywchcﬁuran (0.25 nl)
was treated wwth EDC resin (0.080 g, 3 eq., 1.53
nmmol/g) in a mcrotiter platewel$<followed by addition
of a 1M dichl oroet hane sol uti on ‘AQML, 1.25 eq.).
ﬁdterothe wel | was capped and shakeh_for 18 h, the
niz%gp% s filtered and the resin hed with

acetoni

I he 0 m The. conbi ned sl yii on S

9% r cated Wi N\(HTr P‘gaam ﬁ%}g r e&%ﬁ (0. 050 5% %gq. ,43?2§33
mmol / g) anmd-Ksocyanate resin (0.067 ¢, eq., 1.53
mmol /g) for 18 h before the sol uti wag_filtered and
the solvent was renoved in vacuo to give @ (n=1
p=2, mel, R2=H, R3=Me; R4= jBu, R15 = Me). Method Q
Step 6. A dichloronethane solution (1.0 ml ) of @
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R3=Me; R4= 1Bu, R16 = Me) was m xed with
trifluoroacetic acid (1.0 m ) and the solution was

wo 28d05z058311f or 2 h before it was concentrated. PCEU$004/041700

ether (0.5 m ) was added and then concentrated in
vacuo to give a residue, which was was purified on a
Prep LCM5 unit to give Q7 (=831p=2, nrl, R2=H, R3=Me;
R4= iBu, R = Me). NWR (CDCI3): d 8.38, br, 2H d
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BOCVRL R2 R3 Method R, Step 1. A solution of Rl
(n=1, p=2, n¥l, R2=H, R3=Me; R4= 1Bu) (0.010 g) in
woaoewstssdttiri l e (0.85 L) and di chl or oet hane ( OPELS/USR00}/041700
was put into a mcrotiter plate well followed by
addition of 0.12 m of 0.5M phenylisocyanate sol ution
i n dichl oroethane. The wel |- 48s seal ed and the plate
shaken for 20 h before the m xture was filtered and
the sglid washed with acetonitrile_(0.5nm ). The
contg d solution was treated w risamne resin
(0.0 4 9,06 €q., 4.23 mol/g) a ocyanate resin
(0.067~¢¢ 3 eq., 1.53 nmmol/g) and th i Xture was
shaken f01 18 h. The m xture was fiiNered and the
solutio s evaporated to 15 give[ tjfile R2 (n=1, p=2,
mel, R =FA{ R =Me; R = 1Bu and R =Ph)\ Method R, Step
2. Procedurt simlar to Method Q st 6 was used for
104é he trans ,\prrmtmm oMIR2 {Wel, p=2, \IE HR2 H12R3-5V8;
RA= 1BypandfR15=Ph) to R3 (n=1, p5X R2=H, R3=Me;
R4= Bu antcMi5=Ph). The follow ng c S were
prepared ustqg simlar methods:
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Met hod S R1I5SO 15 2C TFA L V.. . [/ >NSO2R T
"p=0,1,2 VN sgF n=0,1,2 BOAR 2 n=0'1'2 Bo Rn=0 1'2

WEBEsMSSRIRZ S1 S2 S3 Method s, Step 1. A sol ut i Bar/0$2060041700

(n=1, p=2, mFl , Ff=H 1 R =Me; R4= iBu) (0.010 g) in
acetonitrile (0.85 m _) and dichloroethane (0.15 m )
was put into a mcrotiter pisge foll onwed by addition
of DI PEA-MP resin (0.030 g, 4 eq) and phenyl sul f onyl
chloride in dioxane (1M 45 m _, 0.045 mml. The well
was capped and shaken for 18 h before it was filtered
and residue washed with acetonitri (0.5 mM _). The
conbi ned solution was treated with i sam ne resin
(0.040 g, 6 eq., 4.23 mvol /) sqcyanate resin

(0L 060 g, 3 equiv., 1.53 mmol/ shaken for 18 h
bethe m xture was filtered amdyt he sol vent
removed o give S2 (n=1, p=2, n¥ R2=H, R3=Me; R4=
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Method S, Step 2. Procedure simlar to Method Q step
6 was used for the transformation of S2 to S3 (n=1 ,

WO 206505831l , R2=H, R3=Me; R4= 1Bu and R15=Ph) PCTh&2004/041700
foll ow ng conpounds were prepared using simlar
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Method R
R? Q R? (o} R? 0
RS- ( m=0,1 R3-) /( m=0,1 R1s R2-) /( m=0,1 Ris
NH R1SNCO N(CO)—NH —N{
N N No N N(CO)—NH
Y p=0,1,2 Y p=0,1,2 TFA_ “NYN p=0,1,2
N. . 1n=0,12 N, _, N=01.2 | Vhe0n2
Boc” “R2 Boc” "R2 N >
R R2 R3

Method R, Step 1.

A solution of R' (n=1, p=2, m=1, R®zH, R*=Me; R*= iBu) (0.010g) in
acetonitrile (0.85 mL) and dichloroethane (0.15 mL) was put into a microtiter
plate well followed by addition of 0.12 ml of 0.5M phenylisocyanate solution in
dichloroethane. The well was sealed and the plate shaken for 20 h before the
mixture was filtered and the solid washed with acetonitrile (0.5ml). 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) 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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Procedure 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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(1 mM_) (2 X).The resin was treated wwth 7N ammonia in
MeOH (1 m ) for 30 mn (2X) followed by filtration

WO aovd/osssapor at i on of solvent to give T2 (n=1, PERUSINO4/(041700
R2=H, R3=Me; R4= Bu and R15=Ph and R16=H). Method T,
Step 2. Procedure simlar tojpMethod Q step 6 was used
for the transformation of T2 (n=1, p=2, n¥l, R2=H,
R3=Me; R4= i Bu and R15=Ph and R16=H) to T3 (n=1l, p=2,
mel, R2=H, R3=Me; R4= jBu and R15=Ph and R16=H). The
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in toluene (4 m _), potassium carbonate (0.035 g),
Pd(dppf)Cl 2 (0.020 g). water (0.02 nL) and R21B(OH) 2
wa@ Rp3/0583m Met hoxyphenyl) (3 eq.) were placed. PtBUS2004/041700
was placed in a mcrowave for 10 min. at 1500C. The
reaction mxture was diluted with dichl oronethane and
extracted with 2.5N NaOH. -TH¥ dried (MySH4)
di chl oronet hane sol ution was concentrated in vacuo to
give a brown residue which was purified via a RP Prep
LCMS systemto give product U2 (R2= H R3= 1Bu: R4 =
Me; R21= m net hoxyphenyl). The follow ng conpounds
were prepared using simlar nethods: Cbs. Cbs. #
Structure MV# Structure MWme me \ N\NHONHY 1344
279 280 1381 y N NH 365 366

‘740
-Q
Q N
Q pY,
N NH
o1
1211 NH 415 416 1250 NH 487 488
N\(
o NH

PO?‘N& - QQOHQ_\

NH
0 N\KH
487 488

MNrz

1212 415 416 1251

1213 X< 417 418 1252 491 492



O=V-NH O O=\ NH 285 286 1382 365 366 i 0 293 294 1383
366 367 299 300 1384 371 372 299 300 1385 371 372 304
wO020/05886 371 3721350 309 310 1387 372 373 O PCBAB21841700
314 1388 372 373 -0 1352 318 319 1389 375 376 1353 323
324 1390 377 3780 1354 323 324 1391 377 378 1355 323

324 1392 377 378 NH - 168 -

Go

OO

o= L
1214 ﬁ(ﬂ% 419 420

Method S
R4 [0} R4 o] =| R4 0 =0,1
e S e Do,
N N NH  R'SO.CI N N NSO,R™ TFA No N NSO.R™®
Y p=0,1,2 Y p=0,1,2 Y p=0,1,2
N n=0,1,2 N n=0,1,2 ~N< 2 n=0,1,2
Boc R2 Boc R2 Boc R
St ) s3

Method S, Step 1.

A solution of 81 (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 followed by addition of DIPEA-MP resin (0.030 g, 4 eq) and phenylsulfonyl

10  chloride in dioxane (1M, 45 uL, 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 S2 (n=1,

15  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
S2 to S3 (n=1, p=2, m=1, R®=H, R’*=Me; R*= 'Bu and R'"*=Ph).
20 The following compounds were prepared using similar methods:
Obs. Obs.
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Method V R3 4 OI)TFA 333 " Bo OH Boc. B. R 2) CsCl2'
S,NR2" V1 V2 V3 V4 Method V, Step 1: Conpound V1 (R3
WO 200Rd58311Me) (14. 76mol e), EDCl (14. 76nmol e), BEUS2004/041700
(14. 76mmol e), and DI EA (14. 76mmol e) were mxed with 36
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chl orobenzyl; R3 = R4 = Me). Method V, step 2 Conpound

V2 (RL = 3-chlorobenzyl; R3 = R4 = Me) (8.33mol e) was
wodbesassaied in 35 m anhydrous DCM and cool edPCO/US2®9/T41700

Thi ophosgene (9. 16mmole) in 10mM DCM was added

dropwi se under N2 foll owed by addition of DI EA

(11.96mmol e). The solution-v€ stirred in ice bath for
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X 4 (In the schenme, -Z-NHC(O-NR 16)(R17) - is
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vol une) was added triphosgene (0.33 eq) at r.t.

solution was stirred vigorously for 40 m nutes before

wa tes/ossgani ¢ | ayer was separated and dri ed overCT/US2004/041700

anhydrous Na2SO4. The organi c sol uti on was evapor at ed
to give conmpound X2 (R3 ;
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Method T, Step 1.
To a microtiter plate well containing 1 ml solution of T1 (n=1, p=2, m=1,
5 R?=H, R*=Me; R*= iBu) in DCM (0.010 g) and R'C(O)R"® (5 equiv, R"*=H,
R'°=Ph) was added Sodium cyanoborohydride in dichloroethane (14.3 mg/ mL,
2 equiv.). The well was capped and shaken for 20h before MP-TsOH Resin
(100 mg, 1.29 mmol/g) was added to the well followed by additional MP-TsOH
resin (50 mg) after 2 h. After the mixture was shaken for another 1 h, the mixture
10  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).

15
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"°=H) to T3 (n=1,
p=2, m=1, R°=H, R°=Me; R*= 'Bu and R'"*=Ph and R'°=H).
20 The following compounds were prepared using similar methods:

Obs. Obs.
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Y1 Y2 Y3 YA4Hf 3 0O NR 3 (In the schene, z' - is

equi valent to R substituted by R21, or Rl Subsitituted
woRpozdIeyll- R22, wherein R21 and R22 are - N( RLS5)PRCD(WE260M(0RR1700

16) (R17) and R15 and R16 forma ring as defined above,

and wherein Z is optionally substituted

al kyl ene-aryl enen, al kyl ene-180y ene- al kyl ene,

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

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

al kyl ene-cyc]) oal kyl ene- al kyl ene,

al kyl ene- Ret er ocycl oal RA/B@M), R2

al kyl ene ﬂet er ocycl oal pdpgpneral kyl e& aryl ene,

het ero cl oaltgmlef;@ﬁ g’ hemern | kyl ene)
Met hodR e::p\@ ctTon nﬂft{é&r@ offf c nd Y1
obt ai nerf from = Me; R =0-Bw=Z =

Pa”- ( CH 2)06H4(CH2) ) "(“ MRN8 ol e), Y2 (R23 = H R23

= Pr) (0.M67mvle), PS-EDC resin (OU2917mmI e) and
HOBT (0.2459mole) in 3.5 mM of mxture of THF, MCN
and DMF (1:1:0.3) was shaken overnight at RT before 6
eqlnod nﬁ’é‘rot/sraveanalnﬁas elsanged W (RA= RSRPs 6Bya RAteMep £0.025 g)

in to}Neene (ﬁ mE), potass:um 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 (MgSQa)
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:

Obs. Obs.
# Structure Mw # Structure Mw
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6hrs the reaction mxture was filtered and the resin
was washed with THF, DCM and MeCH. The conbi ned

WO 2dos/mzs3el was evapor ated and the crude was tr et BUS204/0%1700
40% TFA in DCM for 40 m n before the sol vent was
evaporated and residue purified on RP HPLC systemto
gi ve product Y3 (R3 = Me; R48%-i-Bu; Z = para-
(CH2)C6H4(CH2) -, R23 = H R23 = Pr). Method Y, Step 2:
The reaction solution of Y3 (R3 = M; R4 =i-Bu; Z =
para-(CH 2) C6H4(CH2)- , R23 = H R23 = Pr)

(0.03 'é), carbonyl diim dazol e 0. 032mmvl e), and

DI 0.99mmmole) in 0.5 nl DCM was ‘r;@ over weekend
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al kyl ene- het er ocycl oal kyl ene,
al kyl ene- het er ocycl oal kyl ene-al kyl ene, aryl ene,
whatenssaiyl ene, cycl oal kyl ene or het erocycl oal kyt/esm)4/041700
Met hod Z, Step 1. To the solution of the
Phoxi me(tmresin (1.23 muol/g) in DCM was added the
am ne Z1 obtained fromnethd@83t (R3 = Me; R4 = 1Bu; Z
= para- (CH2)C6H4(CH2)-) (2 eq). The m xture was
shaken overni ght before the resin was filtered and
washed with DCM MeOH, THF (3 cycles), then DCM (x2),
dried in vacuumto get resin Z2 (R3 = Me; R4 = 1Bu; Z
= para-(CH2) C6H4(CH2)-). Method Z, Step 2: To the
resin Z2 (R3 = Me; R4 = 1Bu; Z = Pa™-(CH
2)C6H4(CH2)-), swelled in DCM in toluene was added
N- et hyl benzyl amine (4 eq). The m xture was heated at
80-90 0OC overni ght before MP-TSOH resin (1.3 mmol /g,
12 eq) was added. The m xture was shaken for 1.5
hours, the solution was filtered and the resin washed
with DCM and MeOH. The conbi ned organi ¢ sol uti on was
concentrated in vacuo to get Z3 (R3 = Me; R4 = 1Bu; Z
= para-(CH2) C6H4(CH2)-; R16 = Me; R17 = Bn).
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Met hod Z, Step 3: Conpound Z4 (R3 = Me; R4 = 1Bu; Z =
para- (CH2) C6H4(CH2) -; R16 = Me; R17 = Bn) was

wo 2@snss3at ed from Z3 (R3 = Me; R4 = Bu; Z = parer/(€1404/041700
2)C6H4(CH2) -; R16 = Me; R17 = Bn) using nethod simlar
to Method A step 3. The foll ow ng conpounds were
prepared using simlar nmethodl84bs. Qbs. Structure MWV
# Structure MV nie me 457 458 1474 531 532 > 469 470
1475 533 534 471 472 1476 533 534r 47,L 472 1477 538
539 483 484 1478 545 546 485 486 1479 347 548 ' 0 485
486 1480 547 548 r495 496 1481 547
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N N. _ Boc AAl

AA38, 11- Di chl oro- 6, 11- di hydr o- 5H benzo[ 5, 6] cycl ohept a|
wolop26331pyri di ne (AA2) (18 ng) was reacted w tPCTAAR)04/041700

obtai ned from nmethod Q and diisopropyl ethylam ne (14

uL) in acetonitrile (2.5 nL). The resulting m xture

was heated at 65 OC for 18-H86Fhe reaction m xture was

pl aced on a preparative silica gel plate and el uted

wi th hexane : ethyl acetate 3:1 to give the desired

e’ which was treated with 40% TFA. Evaporation of

ent followed by purification affor conpound

bs Structure MN Structure MNrﬁ e , NH
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2
1367 Oﬁ? 349 350 1404 O O 389 390
F

389 390

N
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The foll ow ng compounds were prepared using simlar

met hod. Method AB 1. (RH + )- IBuSONH2, R 3 R 4 O CSCh
wOD0¢mEsYdi THF H OCH o 2. CH3CO2CH3, LDA, H NPOTCHB328@/041700

RN ¢ NaHCO3, AOCH3 AB1 CITi (G -Pr)3, THF AB2 CH2Cl 2

AB3 3. HC, MeOH Rl RlL RINH2 O N S t BuOCH, NH4OH, MeCH

Q NNH' NHY 3/4 DDEA, CH8N R 3 R 4 R3X R4

F
E
\NYNH E O

O NH
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Y

F o) \(
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o NH N NH
x g =
1373 O O 360 361 1410 Y \_/ 405 406
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O
x o)
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AB4 AB5 Method AB, Step 1:To a solution of
(R -(+)-2-nethyl -2-propane sul fonamde (1.0 g, 8.3

woO 2008058311 eq) and AB1 (R3=Ph, R4= n-Bu) (3 nlLpCco®ub200ioi1700
1.1eq) in anhydrous THF (30 nL) at roomtenperature
was added Ti (OEt) 4 (7 mL, 17 nmmol, 2 eq). The m xture
was heated at 70 OC for 24 h.188ter cooling to room
tenperature, the mi xture was poured into 30 niL of
brine under vigourous stirring. The resulting
suspension was filtered through a pad of Celite and
the solid was washed with EtQAc (2 x 20 nL). The
filtrate was washed with brine (30 nlL), dried
(Na2SO4), and concentrated in vacuo. The residue was
chr omat ogr aphed on silica by eluting with hexane/ Et 20
(5:1) togive 1.9 g (85% of (R -2-nmethyl-N(1-
phenyl pentyl i dene) pr opane- 2- sul fi nam de. 1HNVR ( CDCl 3,
300 MHz): d 7.92 (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): M+ = 265.9.
HPLC tR =7.24, 7.58 mn (E/Z = 5.5:1). To a solution
of methyl acetate (0.6 nL, 6.9 mMmuvl, 2 eq) in THF (5
m), NLDA (2Min heptane/ THF, 3.4 nm, 6.9 H 2 eq)

was added dropwi se via a HN N
‘t O L)
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syringe at -78 0OC. After stirring at -78 0C for 30

mn, a solution of ATi(Q-Pr) 3 (1.8 nL, 7.6 mol,
w@2@sesp1i n THF (5 nl) was added dropwi se. Af tBIT/US2004/041700

stirring for another 30 min, a solution of

(R) - 2- et hyl - N- (1- phenyl pentyl i dene) pr opane- 2-

sulfinamde (0.9 g, 3.4 mol8941 eq) in THF (2 nL) was

added dropwi se via a syringe. The m xture was stirred

at -78 0Cfor 3 h and TLC showed no starting materi al

left. A\osaturat ed aqueous solution of NH4ClI (10 eq)

temerature. The mixture was diluted with H20O (50 nli)
and st\irred for 10 min. The m xture was then
i yfgned between H20 (50 ni) and EtCAc (50 mi). The
1380 ayer was sgpargted and the aqueous | ayer was
extracted withNitt (3% 50 nm.). The conbi ned organic
| ayers %ﬁhed with brine, dried (MgSO4) and
concentra give 1.1 g of a brown oil.
Chr omat ogr ap on silica gel using 50% Et OAc/ hexanes
as eluent gave 0.8 g (7699 of nethyl
3- ((R) - 2- net hyl propan- 2-yl sul fi nam do) - 3- phenyl hept ano
ate as a yellowoil. 1HNWR (CDClI 3, 300 Miz): d
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 . (m4H), 1.17 (s, 9H),

0.89 (m 3H). MS(ESI): 0d ¥39. 9. 'HPLC tR =
3 3 4 0 R? 0
Tre Tren nTRA R R2
Boc\NJQH/OH . Boc\N)Qﬂ/N\R 5 CSCi N-R, N-R'
1 2 — HN
H ol HN~( (
Vi V2 v3 va

Method V, Step 1:

Compound V1 (R® = 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 RT 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 product 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 0-5°C. Thiophosgene
(9.16mmole) 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,



7.50, 7.6 mn (EFZ = 1.5:1)To a solution of nethyl
3-((R) - 2-net hyl propan- 2-yl sul fi nam do) - 3-
wepbwaysdsept anoate (0.4 g, 1.1 nmol) in 12 nl ofCIVESIH04/041700
was added 16 nmL of 4N HCI/di oxane. After stirring for
30 mn, the volatiles were renoved in vacuo. The
resi due was re-dissolved i n1d@eOH (6 nL), stirred for 5
m n, and evaporated again to afford 0.30 g (97% of
and d¥fed 6Mh3/d%s Sodiin é\ﬂfa@ey %b%l\féﬂt whs é\)ﬂﬂ%t@@%&
300 MHz 01 (br s, 2H), 37-7.12 (m 5H), 3.64 (m
resudyﬂ)pur@eg@n(féashgcpglumga using mhyia,q)etatg/mag(apﬁ]tome the g (m

thionfntoh, Y3 (& £ pribriendt B R ieh oAb, Step 2

Treat ment of conpound AB2 (R3= Ph R4=n-butyl) with
thiophosgene ipn CH2Cl 2 in the presence of agueous
NEME%?‘Q? 'gener at es i sot hi ocyanate AB3 ( R3=Ph,
RAFHRs 1o /dantéih C\V's \RS —G.EQF,‘FII%FcSt%i’\zyPtF{ji | R"‘ al M@{/@gg Qr‘eated

using method simlar to Method A'Step 2 and
with Bbetyl Bydropgtoxiderand aprmaomeny RﬁifpmdeRnMelet atiRT m%m to

o TP S Rt il 2

3Hhe RIlIBwirdpcompoudds Werdplepdted libing sImil&r dnethddd) |
1.78 (m 2F), 1.1-1.0 (m 4H), 0.99 (m 3H). NMS(ESI):

M+ = 260. 2.
Obs. Obs.
# Structure MW # Structure MW
m/e m/e
d a
NH
1417 N\(NH 251 252 1420 o N aor a0
o) NH
NH
c
° @\
N NH
NH 0 \l]\TH

1418 265 266 1421 357 358

cl a%%
©\\N NH
1419 ;ﬁ” 203 204 1422 Q;)}NH 371 372
0
\



HPLC tR = 5.09 min. The foll ow ng conpounds were
synt hesi zed using simlar nethods: Obs. Qbs Structure
WO Bbod0E83st ructure MWme mfe NH X O NH HN N P&IFHUS2004/0¢1700
189 23399 24400 19955 NH f 443 444 H G "NNH O . NH HN
N ,NH O 253 254 196 463 464

-191 -
Method W
(0}

QO Rs 2 . O R; i
o NH :\'n'oon /U\ﬁ/(m N-R°
n N% e HO n N-&

N N
w1 w2

Compound W1 obtained using method A (n=1, R>=m-CI-Bn, R®=Me) was
hydrolyzed to W2 (n=1, R*=m-CI-Bn, R*=Me) using two equivalent of LiOH in
MeOH.

The following compounds were synthesized in similar fashion:

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

9]
Lo X
N NH 8\/\/‘N’QNH

HO
1423 O \EH 295 296 1426 O}T\/ 411 412

IS N
1424 o 311 312 1427 © 0)—%\/ 425 426

HO HN
N
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30

H VT NO X 259 260 197 537 538 NH T HN N 333 334 198
537 538193 333 334 199 295 296 \ Br NyN HN 194 349 350

WO 20802851 296 Br Method AC R NH o PCT/US2004/041700
-192 -
Method X
o) 0
R
S —nl7 -2
e [ T T (e
O — wwowZ BE L -z ogis o HNTONZ R

R R R

HN N
R3H
R4 0 R4 o
R (o] R o]

X1 X2 X3 X4

(In the scheme, -Z-NH-C(0)-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-
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 X, Step1:

To a mixture of the amine X1 obtained using method L (R® = Me; R* = -
Bu; Z = para-(CH2)CgH4(CH>)-) (10 mg) in DCM and sat. NaHCOs (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,SO,. The organic solution was evaporated to give compound X2
(R® = Me; R* = i-Bu; Z = para-(CH2)CsHa(CHa)-).

Method X, Step2:

Compound X3 (R'® = H; R'® = cyclopropylmethyl; R® = Me; R*='Bu; Z =
para-(CH,)CsHs(CHz)- ) was prepared from X2 (R® = Me; R* = i-Bu; Z = para-
(CH2)CsHa(CHy)- ) using method similar to method M, step 1.

Method X, Step3:

Compound X4 (R'® = H; R'” = cyclopropylmethyl; R® = H; R* = Me; R* =
'Bu; Z= para-(CH2)CeH4(CH2)- ) was prepared from X3 (R'® = H; R" =
cyclopropylmethyl; R? = H; R® = Me; R* = 'Bu; Z = para-(CH2)CsH4(CHa)- ) using
method similar to method A Step 3. NMR (CD30D): 8 7.25, s, 4H; 8 4.8, m, 2H;
64.25,5,2H;62.9, m,2H; 51.68, m,2H; 6 1.44, m, 1H; 6 1.36, s, 3H; 6 0.9, m,



O NH RAA.R3 + RINHOH + H2NCN R3 R4 ACL AC2 AC3 The
synthesis was adapted froma procedure by Hull, R et

woO a05/038311Chem Soc. 1963, 6028-6033. Thus, to ECBUS19D4/01700
of AC2 (Rl=Benzyl) (0.72 g, 5.9 mmol) in ACl1 (R4=Me,
R3=Me) (1.4 m ) was added a 50% aqueous sol ution of
cyanam de (0.31 nL, 8.0 mmod )93 The reacti on was heated
with stirring at reflux (- 40 0C) for 0.5 h, then

1H;08edni, BH S @ 662amd 36, i5r0.8dml 2H; 8. #Rldht RPINAES UECKIS (m/e)
The vol atiles were renoved in vacuo and the residue

386iks partitioned between ether and H2O. The organic
| a . .
vor e {fanilid EmBuBiadRerTofpartd LR Sk Hothod.
purified by colum chro@sography usi ng 5-10% Obs
#CH3OH Chiglidtdreas el ugiw owgd by reveggswphase  uw '
preparative HPLC to gi vem@. 15 g (8.0% of AC3 m/e

(Rl=benzyl, R4=Me and R3=Me) as a white solid. 1H NMR
(CH3OH, 300 MHz): 5 7.35-7.33 (m 5H), 4.71 (s, 2H),
1.46<§s,

72K
" SM/Q
p=y W

o)

1428 : NoNH 385 386 1443 o . 518 519

g S

NH
1429 NN 401 402 1444 o N

T 518 519
ot

Hj\n (g\ ” H
T O -
o= T
1430 401 402 1445 NH 524 525



6H); 13C NWMR (CDCI 3, 75 MHz) d 157.8, 135.6, 129.1,
128.5, 127.9, 104.2, 59.6, 28.8. M5 (ESI) nle 206.1
WO ¢dusilsB1St ructure MV Qbs. nie 201 Met hod AD \PET/B8S3004/0d1700

NH2 NCS 1 - NBS, CCl4, hv NN . .NH6 .NHR4 R3 R4
R3 2. CH3NHOH, X Et3N THF R4 R3 R4 R3 AD1 AD2 AD3 AD4
Met hod AD, Step 1: AD2 (R3=PtR4 R4='Butyl) was prepared
fromADl using nethod simlar to Method AB, step 2.
Met hod AD, Step 2: The synthesis was adapted froma
procedure by Hussein, A. Q et al, Chem Ber. 1979,
112, 1948-1955. Thus, to a m xture of AD2 (R3=Ph,
RA=t er ty &

/\/ N

he N
HN

NH

N
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Oﬁmﬁ}_{
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)L S~
HN NN
i ol
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0
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Butyl) (0.56 g, 2.7 mmol) and boiling chips in CCl4

(25 mM ) was added Noronosuccinimde (0.49 g, 2.7
woremb)383The mi xture was irradiated with a 200 Per/US2004/041700

light source for 1 h. The reaction was cool ed, the

solid filtered off and the volatiles were renoved in

vacuo. Chronatography on siigga gel by eluting with 5%

Et OAc/ hexane gave 0.57 g (73% of

1- (1- brono- 1-i sot hi ocyanat o- 2, 2-

di met hyl propyl ) benzene as a bei ge powder. 1H NWMR

(CDCl 300 MHz): d 7.63- 7.61 (m 2H), 7.37-7.26 (m

3H), A7 (s, 9H); 13C NMR (CDCI3, 75 MHz): of 139.1 ,
129.9, 128.9, 128.6, 127.5, 9 1.2, 45. 6,?\\ \V/S
(ESh) me 284.9 (MtH) +. To a sol uty i

1-( 2--Hr omo- 1-i sot hi ocyanat o- 2, 2-di yl propyl ) benzene

(0.013 47 mol) _and t he dr oc Fi de salt of

1434 | _ et h oxyl affre 8. oi’%g, °T\B7 1) in THFS% 534
m _) was ed triethylamne (0.1 1.32 mmol ). The
m xt ure was irred at 25 0C for {16 h, filtered and

the volatil es{were renoved in vacuo. The residue was
purified by colum chromatography using CH3OH CH 2Cl 2
as eluent to give 0.050 g (42% of AD3 (R3=Ph,
Rd=tert-Butyl) asa glassy solid. 1H NVR (CDCl 3, 300
MHz): d 7.35-7.26 (m 5H), 3.38 (s, 3H), 1.0 (s, 9H);
M5 (ESI) me 251.1 (M+H)+. Method AD, Step 2:

»5?0 (@ﬁif@:

N

\(
1435 \\Q*\WNH 443 444 1450 ‘?@O 537 538

o N
1436 \\Qﬁ NH 449 450 1451 T}db 537 538



To a solution of AD3 (R3=Ph, R4=tert-Butyl) (0.065 g,
0.26 mol) in CH3OH (5 mM ) at 0 OC was added a
WO »ai/as8310n of aqueous anmonia (2 m ) fol | oweddnusa00A®¥a700

aqueous sol ution of f-butyl hydroperoxide (2 m ). The
reaction was allowed to warmto 25 0C and stirred for

16 h, The volatiles were remd®8dt and the residue was
purified by reverse phase HPLC to give 2.0 ng (2.2%

of AD4 (R3=Ph, R4=tert-Butyl) as a colorless oil. 1H
NVR ( 3, 300 MHz) d 7.47- 7.43 (m 2H), 7.39-7.35

(m 3.23 (s, 3H)1 1.0 (s, 9H); M5 (ESI) me 234.2
(MtH)*{ The fol |l owm ng conpounds were synthesi zed using
sim | met hods: Obs. Obs. Structure MW Struc e MV
me me - N NH 202 213 214 204 309 310 2037233 234
HN H
H
N

NH

1437 ° K@ 463 464 1452 o?*ﬁ! 545 546
NH

N\(
X

; Ny

oY
1438 471 472 1453 (}(EHO 559 560

%
- NN T -
m)',N&HhO‘\ N (O/\H - \/
NH

SO~ O

<L o
1439 485 486 1454 ?(N% 570 571



Met hod AES S NBoc NBOC R D Tf20I1H TBS-d r R .
1>tBUOCOH R 2,6-lutidine ""NIL, HImdazole y/ NH
wO Nis8ZEMVEeOOHH / N H O DCM 0o OTBS 3 ) BOC 28T1RBS1004404700
AE2 AE3 AE4 DIEA/THF N H NBoc ""N NH, 1>R 1 SCHZHBF
4 2)TFADCMC - - RI] b-R 1 5 R 3 AE5 AE5
-197 -

N/CN\ ﬂi h(,\‘NJQ

Q
A
N
o
NH
o N\( o N\K
1440 }Cb 496 497 1455 ;CO 572 573

O \( o< L.
1441 ;QHO 504 505 1456 ?@D 598 599
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Met hod AE, Step 1 : TBDMS-Cl (5.3g, 35.19mmol e) and
i mdazole (2.4g, 35.19mvl e) were added to a

WO w%(esdi on of H2 (Rl=Me, R3=cycl ohexyl net hplOr/(So@g4+1700

3 1.99mmole) in 220 M DCM The reaction m xture was
stirred at roomtenperature overnight. The reaction
mxture was filtered, and thd9Bi-itrate was dil uted
with 1200mM Et OAc. The organi ¢ phase was washed with
saturated NaHCO 3 gB%and brine 3X, and dried over
anhydrous Na2SOp hy3e 12g of AE2 (Rl1=Me,

R3=cycl ohexyl net h whi ch was used for next step
Wi t Uﬁlt'tt\e Eelﬁérh@r p£ri G catg eau.v&%hh&dRAEub&ha@d%y RAE%r R!
(RL R3=cyclohexyl met hiy grans cru

e

SUb@lﬂmd by atlkylﬂn rgresmBo anmagr@ecdﬂkﬁ ké N(Bﬁ @'") and

Gy 1)
o A B o i
alkVIleaesmyleeeh ahxyleaeamyleaéeaikylﬁneyaajlqyjen@r@te/reaﬂ;merfeg akylene-
he rrcg%v %Eﬂle gﬁégglgl\émgfgyl Bac ;' dr I)gfoedgy gﬂ;ﬁ -alkylene,
alk?l@hbfhéiéﬁdwﬁloah@dh@d afiflenstifdtefocycloalkylene-alkylene, arylene,
heteroarylene, cycloalkylene or heterocycloalkylene)

Method Y, Step 1:

The reaction mixture of compound Y1 obtained from Method L (R® = Me;
R* = i-Bu; Z = para-(CH2)CeH4(CH2)-) (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
6hrs 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)CgsH4(CH2)-, R® = H; R*® = Pr).

Method Y, Step 2:

The reaction solution of Y3 (R® = Me; R* = i-Bu; Z = para-(CH2)CgH4(CH,)-
, R?® = H; R® = Pr) (0.030mmole), carbonyl 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 thiohydantoin product which was
converted into Y4 (R® = H; R® = Me; R* = 'Bu; Z = para-(CH,)CgHa(CH,)-, R* =
H; R® = Pr).



AE4 (Rl=Me, R3=cycl ohexylnmethyl )(8.2 g) was obtained
from AE3 (5.8g) according to the step 4 of the nethod
woHoodveskiad AE, Step 4 : T o a solution o f AE2CIRIS2ME/041700

R3=cycl ohexyl nethyl ) ( (3.95 g, 8.38 mol) in

anhydrous THF (98 ml|_) was added

di i sopropyl ethylamne (7 nl 1gg4 O nmol ). The reaction

was stirred under N2 (gas) at roomtenperature. After

5.5 h, the reaction was concentrated and the crude

material was purified via flash chromatography el uting

wi Tine foligménly eompotinds werd prerared|using:sigtilar mﬁtK@dane to
afford AE5 (R1=Me, R3=cycl ohexyl net hyl) (2 48 g, 92%.

Met hod AE, Step 4: ToMa sObsiti on of RI15 Obs.
#(R15 cyé‘-’f‘ﬂ'ﬁl&t’?l) (10 @) ‘WQ HB#4 (1 eqﬁf’\ﬁtufen MW

solutlon of AE5 (R1=Me, R3= cyclohexylnethyl) (20 ng,
0.062 mml) in nethylene chloride (0.5 nL). The
reaction was agitated overnight at rt. drifluoroacetic
acid (1 nL) was added to the reactlonH xture and the

SO|D‘ZI’*¢-Q tated for 1 h at rt. J\ oreacti on was
conc %“the crude mat eri al oha ifi ed via

1457 ever ¢ phase’

€par af hve iPLCiidg el utin h a7 mB 48
gradl ent of 5

95% CN in H20W|th01°/ N\(

3@%

Ho [
1o

[0 N
1458 413 414
N.NH
0 NH
Method Z
o NP
16 -Ra
S NH, s HNJL @ H?I;R s HNJ(N_Rxe N HN’ILN-R”S
Z R 7 ; -Z Ri7
HN N _Phoxjme Wi -Z Ri7 N R
: HN N ——= HN N R - -
RSH Resin 3 3 RSH
RH RH
R4 Rd 0 R4 o

4 z2 z3 Z4
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formc acid to afford AE5 (Rl1=Me, R3=cycl ohexyl

met hyl , R15 = cycl obutyl). The foll ow ng conpounds
WOom0038311t hesi zed using simlar nmethod: Cbs. @0I/US2004/041700

Structure MV Structure MVme me XNH N NHO 205 O 267

268 226 335 336 206 293 294 227 335 336\ NH O NH xT

295 296 228 335 336 HN/ wad¥7 NNHNo H\> 0 ~ O

295 296 229 335 336 HN / HINSI NN . ;
(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(0O)-
N(R'®)(R"") and R'® is H, 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 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)CeHa(CHy>)-) (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-(CHz)CgHa(CH>)-).

Method Z, Step 2:

To the resin Z2 (R = Me; R* = 'Bu; Z = para-(CH»)CgHa(CH,)-), 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 Z3 (R® = Me; R* = 'Bu; Z = para-(CHz)CeHa(CHy)-;
R'® = Me; R" = Bn).

Method Z, Step 3:

Compound Z4 (R® = Me; R* = 'Bu; Z = para-(CH,)CgsH4(CHo)-; R'® = Me;
R" = Bn) was generated from Z3 (R® = Me; R* = 'Bu; Z = para-(CH,)CsH4(CHy)-;
R'® = Me; R" = Bn) using method similar to Method A step 3.



HN > 0 HN O 295 296 230 335 336 HN N NH HN O NANH, 295
296 231 335 336 HN/ HN/ - NHN> 0 HN > 0 O O 305

WO065/38321335 336307 308 233 337 338 HN / HN / PCTNISEN47641700
0 HOH Oa .0O 307 308 234 337 338

- 201 -

The following compounds were prepared using similar method.

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

o< T ~¢
1460 NH 457 458 1474 0?(1@ 531 532

o}
HN H o \,54 Nep
1461 _< 469 470 1475 O;(Eb 533 534

o< Y
1462 ;(ﬁb 471 472 1476 1§ 533 534



HN / c(tm) N HN > o HN O 309 310 235 349 350 309 310
236 349 350 HN/ - N H\N> o 309 310 237 349 350HN / HN
WO 2085/h883H O 309 310 238 349 350 HN / ! HN > 0 PCT/US2004/041700

- 202 -

o N\( NYNH
1463 ’?@O 471 472 1477 ?@O 538 539

NH
1464 0}<N\,'fH 483 484 1478 :3(% 545 546

o<t o1
1465 ?@HO 485 486 1479 ?% 547 548

N
o= L. N
1466 ’?@O 485 486 1480 0}< L 547 548



321 322 239 353 354 \ , NH 321 322 240 361 362 NH X N
NH 321 322 241 363 364 \ ,NHs NHN f o V NH 322 323
wWO2405/65831363 364222 329 330 243 363 364 >=NH 22€TA%20@R41700
244 389 390 224 335 336 245 321 NA 225 335 336 Met hod
AF NBoc NH 1 .NH 1) ArOH t BuOK NH
- 2083 -

(Oqgiug (@”uin\ip

N
1467 o}( 1, 495 496 1481 o}:(m 547 548

o S

1468 A 499 500 1482 VY 551 552

)
3o
3\ NOfOH N
(@”u H NgLNQ
o (d "
1469 ?@HO 501 502 1483  {
\(

568 569



THF O R3 OIf 2) 50%FA/DCM D 15 AE4 AF4 To a sol ution
of tBulK (9.5ng, 0.0848mmole) in 0.5m anhydrous THF
wowaes/@dsied Ar OH ( Ar=m Chl or ophenyl ) (13m, 0. 12€3nrs2008)041700

in 0.5mM anhydrousTHF foll owed by addition of AE4
(R1=Me, R3=cycl ohexyl nethyl) (20ng, 0.0424mmole) in

0. 5m anhydrous THF. The re®04i-on m xture was stirred
at roomtenperature for 2 days before it was diluted
with 1m MeCN, treated with 100ng MP-TsOH resin and
100mg Anberlyst A26 resin. The resin was renoved by
filtration and yhe filtrate was evaporated down to

gi ve a product % hat was treated with 50% TFA for 1 hr.

After evaporati of TFA in vacuo, the résidu S
di ssol ved in MeCN, and treated w il - TSCH
resin. Mesi n was washed t horoug W th THF, MeCN

and MeQAZand then treated with 2M in I\/IeoHto%ive
14700 (Rpep R3=cycl offfxyI 598t h{A8%and i 71 572
chl or ophthyl ) .

0 NiN
HN g@)n

1471 500 510 1485 °
N\(NH
o)

593 594

Qrf}fn Lo m%ﬁ"&m@ﬁ X

N/ "
(e
1472 ;Qb 517 518 1486 :5(5@ 596 597



The foll ow ng conmpounds were synthesized using simlar

met hod: bs. (bs. Structure MN Structure MV nie me NH
wOooBlod1 246 316 317 309 365 366 247 316 317 3HOI/BSH04/041700

366 NH / N NH 248 316 317 311 366 367NH NH X "<r N NH

NH 329 330 312 366 367 N .NHXNNH -NH=\ 1/ / O <

> 329 330 313 - N 366 367 1R05-

Q , )
H H
o S0
NN N \(NH
1473 ‘?Cb 517 518 1487 0?@@ 607 608

HN™ "N™

1488 ° 364 365

HN™ N—™
1489 ° 377 377

g\N NH
1a90 oY )—b’C} 513 514

Method AA
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NH NH O=< T -NH, O 329 330 314 O 366 367 NH N N NHO
330 331 315 O 366 367 NH NH N X OH N NHn k N NHO

-NH 333 334 318 367 368

- 206 -

8,11-Dichloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine (AA2)

(18 mq) was reacted with AA1, obtained from method Q, and

diisopropylethylamine (14 uL) in acetonitrile (2.5 mL). The resulting mixture was
heated at 65 °C for 18 h. The reaction mixture was placed on a preparative silica

y
WO2B05/38321316 366 367NH NA NH 331 332 317 366 PET/US2004Mdk1700

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 m/e
=N N
N L
. SN 0%
NH 188 « NN

N~y 491 492

The following compounds were prepared using similar method.

Method

RS R? 1.(R)-(+)- tBUSONH,, R:} R4 0]
Ti(OEt)y, THF 5

0 2. CH;CO,CHg, LDA, 2N
AB1 CITi(Oi-Pr)3, THF AB2
3. HCI, MeOH

1

AB

CSsCl, R¢ R*O
OCH, ——> ‘
Nch°3, SCN
CH,Cl, AB3

R
1
R'NH, O NYS tBUOOH, NH,0H, MeOH 0. N
NH >

DIEA,CHiCN 3,

AB4
Method AB, Step 1:

R1

r
NH

R® "R
AB5

OCH,
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a NHNNHNNHAN-HOOL 333 334 319 367 368 a N NH

NH O=< T 0=<T -NH Q NH O 333 334 320 367 368 HN N NH
WO Y00sNEB3IN O 333 334 321 369 370259 333 334 32PCBTS284/841700

0=>rNH - NH :
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To a solution of (R)-(+)-2-methyl-2-propane sulfonamide (1.0 g, 8.3 mmol,
1 eq) 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 resulting
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 (Na>SOy,),
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)3 (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 solution of NH,ClI (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 (50 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 (MgSO,) 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-phenylheptanoate as
a yellow oil. 'HNMR (CDCls, 300 MHz): § 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,4H), 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)
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To a solution of methyl 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 MeOH (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
CHoCl, in the presence of aqueous NaHCOs 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 AB5 (R°=Ph,
R*=n-butyl, R'=Me). . '"HNMR (CDCls, 300 MHz): § 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 tg = 5.09 min.

The following compounds were synthesized using similar methods:

Obs. Obs
# Structure MwW # Structure Mw
m/e m/e
NH
O+ NH
HN™ N~ T

O
189 239 240 195 NJ,LH 443 444
H



O 266 343 344 329 373 374 NH -NH 267 344 345 330 373

374 NH N NH -NH 268 344 345 331 375 376 O 345 346 332
W@BAH58%311345 346 333 375 376 O=<T 345 346 334 BII/UD84/041700

345 346 335 377 378 \ NH o=<T O\ T NH -NH -NH 347 348

336 377 378N NH -N NH a

- 209 -
NH OYNH
HN™ NS NH
)
190 253 254 196 NH 463 464
SH
o
’H OYH\/\/
¥ :
HN™ N
191 O 50 260 197 o 5 537 538
NH ol
HN™ N~ N
@) /PLH

192 333 334 198 537 538
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X
HN™ ~NH
0]
193 333 334 199 295 296
NH
HN'U\N/UG
o)
194 349 350 200 295 296

Method AC

o]

R4JLR3 + R'NHOH + H,NCN

AC1 AC2

R' NH
N~

O NH

X

RS R?

AC3

The synthesis was adapted from a procedure by Hull, R. et al, J. Chem.
Soc. 1963, 6028-6033. Thus, to a solution of AC2 (R1=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 HxO. 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 foliowed by reverse phase preparative

'HPLC to give 0.15 g (8.0%) of AC3 (R'=benzyl, R*=Me and R®<Me) as a white
solid. 'H NMR (CH3OH, 300 MHz): §7.35-7.33 (m, 5H), 4.71 (s, 2H), 1.46 (s,

6H); '°C NMR (CDCls, 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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383 384 N NH O T -NH 351 352 344 383 384 351 352 345
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# Structure Mw Obs. m/e
N
HN
:*L—o
201 b 205 206
Method AD
\ S \ NH
NH, NCS 1. NBS,CCly,hv N— N
— O. _NH O._ _NH
R OR? R"J\R:’ 2. CH3NHOH, X X
EtzN, THF R* RS R* R3
AD1 AD2 AD3 AD4

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*=tert-
Butyl) (0.56 g, 2.7 mmol) and boiling chips in CCl, (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 solid 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 (CDCl;, 300 MHz): 6 7.63-
7.61 (m, 2H), 7.37-7.26 (m, 3H), 1.17 (s, 9H); °C NMR (CDCls, 75 MHz): &
139.1,129.0, 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 purified by column chromatography using
CH3OH/CH.Cl, as eluent to give 0.050 g (42%) of AD3 (R°=Ph, R'=tert-Butyl) as
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O 357 358 352 393 394 Br

355 356 351 387 388NH O=CT -NH

357 358 353 393 394 NH O=CT
WO 2dbb/@8311358 354 393 394 O 357 358 355 393 39£CIHB286H41700
356 399 400N NH N NH 358 359 357 399 400
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a glassy solid. '"H NMR (CDCls, 300 MHz): § 7.35-7.26 (m, 5H), 3.38 (s, 3H), 1.0

(s, 9H); MS (ESI) m/e 251.1 (M+H)*.

Method AD, Step 2:

To a solution of AD3 (R3=Ph, R“:tert—Butyl) (0.065 g, 0.26 mmol) in
CH30OH (5 mL) 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 (R’=Ph, R*=tert-Butyl) as a colorless oil. 'H NMR (CDCls;, 300 MHz) § 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 following compounds were synthesized using similar methods:

202

203

Structure

HN

~N‘»\NH
O

\NJLNH

Mw

213

233

Obs.

#
m/e
214 204
234

Method AE

Structure MW
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358 359 358 400 401 N NH N O 358 359 359 400 401 NH2 N
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WO R520:860 361 401 402 o F T FN NH o= T -NH PCT/US2004/041700
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1 1 1 1) Tf,0 1
R\N//< . R\N/( 1)tBUoOH P~y L2 R\NJ(
NH TBS-Cl NH NH 2,6-lutidine NH
Imidazole _ NHQMeOH_ DCM
o” ¥ o o 2)TFADCM O o o b
A" ow otBs 3)BOC0 OH oTf
H2 AE2 AE3 AE4
J DIEA/THF
NH NBoc
1 R1\
R‘N/Q N//<
NH 1)R1SOH/HBF4 M
(o} 2)TFA/DCM o 3
R® b-R'5 R
AES5 AE5

Method AE, Step 1:

TBDMS-CI (5.3g, 35.19mmole) and imidazole (2.4g, 35.19mmole) were
added to a suspension of H2 (R'=Me, R®=cyclohexylmethyl) (8.2g, 31.99mmole)
in 220 ml DCM. The reaction mixture was stirred at room temperature overnight.
The reaction mixture was filtered, and the filtrate was diluted with 1200ml EtOAc.
The organic phase was washed with saturated NaHCO3; 3X and brine 3X, and
dried over anhydrous Na,SO, 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®=cyclohexylmethy! )(8.2 g) was obtained from AE3 (5.89)

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 (98 mL) was added diisopropylethylamine (7 mL, 40 mmol).
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The reaction was stirred under N, (gas) at room temperature. After 5.5 h, the
reaction was concentrated and the crude material was purified via flash
chromatography eluting with a gradient of 0 to 75% ethyl acetate in hexane to
afford AE5 (R'=Me, R®=cyclohexylmethyl) (2.48 g, 92%).

Method AE, Step 4:
To a solution of R'™?OH (R"*=cyclobutyl) (10 wl) and HBF, (1 equiv) in

anhydrous methylene chlioride (0.5 mL) was added a solution of AES (R':Me,
R3=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 MwW
m/e m/e
NH HN /
X N
~N""NHo— HN_ X0
\O
205 0 267 268 226 \ 335 336
HN / HN /
- .

o)

HN
R
206 Ej 293 294 227 Q 335 336



NHoc T-NH 363 364 368 417 418 V-NH 363 364 369 421

422NH O=< -NH 307 363 364 370 434 435 N NH 308 363 364

wW@Tih545881452 a Met hodAG NBoc NBoc NH R1 R R dd/0s300d041700

207

208

209

210

211

HN / Chiral
\)—N
HN o)
0

295

295

295

295

305

NH R2 1-H NaH L NH 50%FA/ DCM

-215-
296 22
296 229
296 230
296 231
306 232

HN

HN

0 )::NH
N
H
8

o

335

335

335

335

335

336

336

336

336

336



THF & OR ,21 RR 3 121 OIf AE4A A AR Method AG Step
1: R21-H (R21 =PhS-) (33//1, 0.318mmol q) was treated

woneaoboddaH (10. 2ng, 60% in mineral oil) in 0.5nPCT/US2004/041700

anhydrous THF. A solution of AE4 (Rl=Me,
R3=Cycl ohexyl net hyl ) (20ng, 0.0424mol) in 0.5m
anhydrous THF was added. Thgigeaction m xture was
stirred at roomtenperature overnight before it was
partitioned between ether and saturated NaHCO3 wat er
sol ution. The aqueous phase was extracted with ether 2
tines. Thﬁ i ned organi c phase was shedH wi t h

, and dried over anhydro ﬁo4 The
qurified on flash col um wi¢h ~/ hexane
[_AGL (&71=Rhe>- . 2d31=Me, 337

yl) (49.2 %yield). Metho Step 2:
AGL (R21=PhS-, =Me, R3=cycl ohexyl net hyl ) treated
with 50% TFA

0 Ho HN o}

O :
213 307 308 234 337

HN / Chiral HN /
v S
HN o) HN__~0
o) o)
214 309 310 235 \Q 349
HN o NH
7—N
HN_ _*0 OHN N—
T 0
215 ~ 7 309 310 236 349
HN / HN /
N N

HN
SO °
216 309 310 237 d\/ 349

338

338

350

350

350



according to the Step 6 of the method Hto give AR
R1=Me, R3=cycl ohexyl net hyl).

W@ wposssds were synt hesi zed using simlar
Structure MV Structure MVme me NH X N NH "N NH

(R21=PhS-,

bs.

The foll ow ng
met hedr/usins4/041700

372 \ // 315 316 374 337 338 373 331 332 Method AH HC

Ph-

217

218

219

220

221

Phl ) RABr/KH NH2 O1®17-18-Crown-6 \ NH2 HC.

HN
Ml
HN ®)

_/\<O

HN /
N
HN 0]
- O

309

321

321

321

322

310

322

322

322

323

238

239

240

241

242

HN

YN

HN_ g
%o

HN /
N
HN o)
(0]
\ NH

349

353

361

363

363

350

354

362

364

364



3 DCM 2) INHO R3 AH AH2 AH3 Method AH, Step 1:

Benzophenone imne (3.27g, 18.04mvle) was added to a
waeuepesssiion of AHL ( R3=cycl ohexyl met hyl ) (49, PCT/US2004/041700

18. 04mmol e) in 65mM DCM The reaction m xture was

stirred at roomtenperature overnight under N2 before

the solid was filtered, and2i8e sol vent was

evaporated. The residue was dissolved in 100 nl ether,

washed with water 2X and dried over anhydigus MSO4.

The cr was \fied on flash colum to giv}e .08 g

(80. 5o wHel d AH2 ( R3=cycl ohexyl et hyl H4 3

AH, Step 05" A sol ution of AH2 (R3 | olrexy?

204 10, Q. 86l e) in 12338 arhydspus 5 added t0383 364
suspensi o j 18-crown-6 ?0. 769, 2.86mmol e) 30% KH
in mneral 61l (1.16g, 8.58mmole) in 4n an ous THF

under N2. The m xture was cooled in ice-bath and R4Br

(R4=3-pyridyl methyl, as a hydrobrom de salt) was then

added. The reaction m xture was stirred ipiNi ce;bath
?—N

N HN_ <0
>=NH 0
Py
223 333 334 244 >“Q 389 390
F
F

HN HN
N >
o HN__*~0

HN
0
224 \O 335 336 245 321 NA

HN /
?—N
HN. =0
o)
225 Q 335 336

Method AF
NH
NH 1) ArOH/tBuOK NH
THF - (o)
0 R3 R3
OTf 2) 50%TFA/DCM O. R15
AE4 AF4

To a solution of tBuOK (9.5mg, 0.0848mmole) in 0.5ml anhydrous THF
was added ArOH (Ar=m-Chlorophenyl)(13ul, 0.1273mmole) in 0.5ml anhydrous



O for 30mn and at roomtenperature for 2 nore hrs
before the reaction was quenched with 2m of

woHEAsHIBIH H20O (0. 25:0.75:1). The m xture was dPdTUSD04/041700
with 40m EtOAc/H2g (1:1). The aqueous phase was
extracted wth EtOCAc 3 tines. The conbi ned organic
phase was washed with brinegogti nes and dried over
anhydrous MgSO4. The crude was purified on flash

THF f8llowBY bPagitien Ot K i % %ﬁ%d@% mi‘ewup%mn? whi ch

0.0424mewlé nm(b@mbanlrnydrous dird The mtactuoemlaimre was stirred at

roorr{éFtrAralie 107f 43 BStire MRS alifgWith PREMEGE Boaeg witn
100 MR-TsOlH)esht aﬁdﬂa 00 —anerr%/dvAzsfrée{h The resin was

R3=cyc| ohexyl net ') 10 Met NH R1 ' 5%
remapgd &Y filgation apg ﬂve Hikiate KigerevARDRRES CRMELIOdIV S Rypduct that

was ﬁg%‘&%@%% A)(ﬁi KNG 1 R3= ﬂﬁ@?bvéé?@ﬂ?n%fm cdd tHe

anol was added 10% m xt ur e
residuagv&&@ssoinel@nn aml Me@d) andtrefited witin 1 00ptg MP-TsOH resin.

The {e'gktb\rgﬁ% '\A%l‘é\% tﬁgrg)éjt%ﬂ‘ﬂv?’fﬁ tT‘HI'-t rN/?e&\ll e{r{oal(/lgdi@ and then treated
with 2M NH; in MeoH to give AF2 (R'=Me, R®=cyclohexylmethyl and R'°=3-
chlorophenyl).

The following compounds were synthesized using similar method:

Obs. Obs.
# Structure MwW # Structure Mw
m/e m/e
NH NH
=N~ 'NH -~ N NH

g ==
246 5\ [\G 316 317 309 g_\ ' 365 366

JNLH 7\ I
=N~ "NHN NTNH o
5 0 )-%
247 316 317 310 365 366

NH (/—-g) NH
\NJ\ NHN / N NH

_N
o\
248 @] 316 317 311 366 367



crude product. This residue was purified by RP HPLC to

get conpound Al 2 (Rl=Me, R3=n-Bu) (25ng, 100%.
exact mass245.15. I¢T42004/041700

waCheeoisett MV (M+H) 246. 1 ;
7.59 (m 2H),

(400 MHz CD3OD): d =

(s, 3H, 2.17 (m 2H),

NH
249 /@,O

\
N NH
o T
NH
250 \©/o
\N NH
o< Y
NH
251 qo
J]'\H H,N
N""NH
252 0
NH
L OH

253

329

329

329

330

331

bs.

7.36 (m 3H),

1.27 (m 4H), 0.86 (t, 3H,
J=7.2Hz). The follow ng coopegnds were synthesi zed
using simlar nethod: QCbs.
MNnme me 375 283 284 380 463 464 N 376 = 285 286
381 487 488 | V f 377 299 300 382 4893“55

451 383 0503\r58l4 N NH 379 462 463 384nN51If

H517

3. 17

Structure MW Structure

0JL 378 450

O O
330 312 366
Ny 7

330

330

331

332

313

314

315

316

366

366

366

366

367

367

367

367

367



Met hod AJ NHBoc | ) BuZnBr, Pd(dppf)Cl2 THF, 55 C 2)
AN HCI/ di oxane AJ1 AJ2 To a m xture of conmpound AJl

WO(RIs#¥e311R3=n- Bu) (70nmg, O0.165mvl) and PCT/US2004/041700

but yl zi ncbrom de (1.32m, O bmmol) was added
Pd(dppf)Cl 2. The m xturewas degassed, seal ed and
heated at 55 OC for 1 day. -B& m xture was dil uted
with CH2Cl 2 and NH3 H2O. The organic | ayer was
separated, dried, concentrated, and purifi.e
HPLC to get product whi ch was then tr e} 8 i

HCI/dI ane for 30mn to give conpound JA =Me,
R3= rrN H(g 5% Qbserved MW ( NN 1/, 1H NWR
(400 =7.32 (m 3H), 7, 1H), 3.19
254's, 3H) 5 (m 2H)3312. 262 (n$172H), Q. 60 (m 2H), 366
138( , 1.24 (m 2H), 0.92 (m 6H). e
fol |l owi ng conmpound was synthesized in a | ar
fashi on: Cbs. Qbs
NH }\1 NH
o< T
~N""NH NH
o) o—< >—F
255 333 334 318 Q © 367
F
a
NH \
N._-NH
N 'NH F (@]
/ NH
256 OO/ ° d 333 334 319 Q?LQ 367
F a
\N NH \N NH
o ¥
NH a NH
257 @/ © 333 334 320 ©/ © 367
F F

N._NH N
o< F /,\\,}—
- NH 0
258 ©/o 333 334 321 Q 369

367

368

368

368

370



Structure MV# Structure MVnfe me 386 518 519 385
301 302 Method AK " PVC. Rh/C Cone. HClI MeOH AK1 AK2
waos/ossiut i on of AK1 (Rl=Me, R3=n-Butyl,
(9rg, 0.03mmol) in methanol (1m) was added 5% Pt/ C
(5my), Rh/C (5ng) and cone. HCl (0.05n).
was kept under H2 (50 psi)-%22-2 days. After the
filtration of the catalyst, the filtrate was
concentrated to get conmpound AK2 (Rl1=Me,
R3=n-butyl , R21=n-Bu) Observed MWV (M+H) 308§, 1

(CD3OY: "d = 3.16 (s, 3H), 1.80 (m 6Ho=d o (m
16HN" B8 (m 6H). The foll owi ng conmpoupisNher e
syntoﬁreéhzg@lpg similar nethod: Obs, ¢ps:
> 0
259 Q/ 333 334 322 371
N _NH N NH
o< T o< Y
NH NH
260 @) 340 341 323 qz 371
Sn
5 N NH \
. o N\(NH
NH
0 (0]
261 340 341 324 371
il
N
\ HQ
NH N
o N NH JL \
NH ~N"NH
262 /Cfo 340 341 325 o% 372
N§
NH N NH
N o< ¥
~N" "NH S(NH
(]
263 O OQ 343 344 326 372

Oy NH
7/

The m xture

1H NWR

R21=rcBU32004/041700

372

372

372

373

373



Structure MN Structure MVnme mfe NH NH H N 387 277

278 391 391 392 HN N- 388 291 292 392 391 392\ / NHO
WO 2005/0583D1 NH NH 389 305 306 393 468 469 |

264

265

266

267

268

o

N

NH
NH

NH
NH

NH
NH

-223 -

343 344 327

343 344 328

343 344 329

344 345 330

344 345 331

I NHPOX/US2004/041700

e
X
swes

o \r\'lT-INH
@O < )

\
N

0O

N

372

372

373

373

375

373

373

374

374

376



) NH NH 390 307 308Method AL , 5 2 Br " MeOH Q CH2C2 Q
N H Boc AL1 AL2 AL3 Method AL, Step 1 : To a solution
woO 2065/@ses3mpound AL1 (R3=n-Bu) (418ngy, 1.39mmvl) PICA/US2004/041700

nmet hanol (8m) was added Ptq 2 (40ng) and cone. HC
(0.4m ). The m xture was hydrogenated (50psi) for 1

day. After filtration of theoogtal yst, the filtrate

was concentrated. The crude residue was basified to
pH=11-12 by 1IN NaOH. This m xture was extracted with
ethyl acetate. The organic |ayer was separated, dried
and coﬁ]ﬁg{ntrat ed to get conmpound AL2 (R3:r(1)- NH316Nn7,

100%~n hod AL, Step 2 : NH
(¢} O (0] (o]
269 C \ 345 346 332 < OJ(;I/ 375 376
O\
N _NH No_NH
o< F o< Y
NH | NH
o o o)
270 ED/ 345 346 333 \Q/ 375 376
HO 0\

\
N NH \
o N_NH
;(NH o< T
NH
o
271 345 346 334 /Ei?LQ 377 378
a
N
o< T : N_NH
S(NH o< T
NH
272 @\K © 345 346 335 EQ/?LQ 377 378
a

\
N-__NH
o< Y o Y
NH NH
F
o ;LO
273 347 348 336 377 378
a



wa@ 3h8nEg311L. 45nmol ) .
It was diluted with water and di chl or onet hane.

274

275

276

277

278

To a solution of conpound AL2 (R3=n-Bu) (300ng,

1. 32mmol )

1. 5hr.

i n di chl oronmet hane (6m ) was added (BQOC)2q

The m xture was stirred atP@VU$2004/041700

The organic | ayer was separated, dried and

concentrated to get conpoung2®\L3 (R3=n-Bu) (464ny,

100% . Method AMv r Q x NH 4N HClI/ R15COCI (r v NH
di oxane RO CH2Cl 2 Boc H RIH O AML AM2 AM3 Met hod AM

Step 1

: Oonpﬁ_l[md AML
W th 4NgHEM~ 1" di oxane
NH

F

o

NH

A

N~ "NH

s o@

a

347

349

349

349

349

348

350

350

350

350

=N 'NH

O ; O

337 g

338

339 l [ ©
F
F

340

O
341 \Q’

a

a

(R1=Me, R3=n- Buj‘\';’l) was treated

383

383

383

383

383

384

384

384

384

384



for 2 hr. The m xture was concentrated to get conpound
AM2 as an HCl salt (Rl=Me, R3=n-Butyl). Cbserved MN

wa@ Mobp3sd¥0. 1 ; 1H NVR (CD3OD): d = 7.28(m 2H)PCBUS04/041700

(m 3H), 4.80 (m 2H), 4.56 (m 1H), 4.00 (m 1H),
3.64 (m 4H) 3.37 (m 2H), 3.12 (m 1H), 3.00 (m 1H),
2.90 (m 1H), 2.72 (m 1H),28638 (m 1H, 2.12-1 .62
(m 8H, 1.35 (m 6H), 1.12 (m 1H), 0.91 (m 3H).
Method AM Step 2: To a solution of conpound AMR
(R1=Me, R3=n-Butyl) (32ng, 0.068mmvl) in \

di chI met hane (1m) was added acetyl gh W"a’é (5ul,
. The mixture was stirred for 2\bad It was
then te th CH2Cl 2 and water. The prgapio | ayer

e dried, concentrat ed rified by RP
279HPL€;£§ get “conpound 3AMB $R1=\¥2 R3 utyl and 383
Ooserved MN(I\/H—D 512. 3; 1H MR (400 VHz,

d =7.27 (m 2H), 698(m1 , 6.92 (m 2H),
465(8 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 5H), 1.75 (m 6H),
1.26 (N 7H), 0.84 (m 3H). The follow ngwo&ounds

wer e sy t hesi zed using simlar nethod: Ch#
O
N "NH F NH

Jd % o o

280 Q/ 351 352 343 383
F

N NH o=
NH
NH
F
281 @O 351 352 344 Q © 383
a
F C
\
N-2NH N NH
0 0
NH NH
282 /@?LO 351 352 345 C‘D?LQ 383
F F a
N NH N__NH
0
E NH a NH

283 Q/ © 351 352 346 @’O 383

384

384

384

384

384



Structure MV # Structure MVme me 394 UJ \ /

252 253 397 |
wa2®5)58310 N 396 456 457 399 T 511 512 -

Met hod AN Et 3N, ' NH O NH NaBH( QAc) 3

284

285

286

288

- 227 -

351 352 347

351 352 348

351 352 349

355 356 350

355 356 351

ft i
469 470L NH A N NH 395 252 253 398 498
NH / PCDUS2004/041700

385

385

386

387

387

386

386

387

388

388



R16 R15 DCE H RL 16 AN2 AN3 To a sol ution of conpound
AN2 (R1=4- N-(a- phenoxyacetyl) pi peridi nyl net hyl ,

waRRos0Bs1Yyl ) (28nmg, 0. 06mmol ) in dichl or oet hanect/2sdo)4/041700

526.1 ; exa ss 525.37. 1H NWR (
289(m_ 2F ) 8. 9 3HBs7 4. 38 (r8s22H)[7 %

291

292

293

was added butyral dehyde (5.3ul, O Gommol),
triqthylamne(8.4ul, 0.06mvl) and NaBH(OAc) 3 (18ny,
0.084mmol ). The m xture was2ggirred overnight. It was
then diluted with dichloronethane and water. The
organi c | ayer was separated, dried, concentrated and

purified by RP HPLC to get AN2 (Rl=4- A NH
N- (a- pheno cet yl ) pi peri di nyl net hyl , n-pBgut yl ,
R15=pr opy R16=H) (5.4ny, 17%. Obse MWV ( M+H)

4.0 1H, 3.77 (m 1H), 3.61 (
1H, 3.1 1 (m 4H), 2.85 (m 1H), 2.8 (m 1H), 2.38
(m 1H), 2.05 (m 2H), 1.95 (m 2H), 1.73 (m 5H),
1.39 (m 8H), 1.10 (m 1H), 0.99 (m 3H), 0.92 (m
3H). The foll ow ng conpound was synt hesi zed usi ng
simlar rmNtho'\ﬂ_i

\
O N.__NH
NH ox T
NH
o
357 358 353 /Cro 393
Br
\
o< F N_NH
O
NH T
O o)
357 358 354 U 393

o Z 357 358 355 ©/o 393

358 359 356 399

394

394

394

394

400



bs. bs. Structure MN# Structure MNnfie me 400 308
309 402 525 526 401 308 309 Method AR R C | Cud 1Li d

WOROOR0E3R'MCl + T i " T O THF O AOL A2 AC3 APCii/K$2004041700

294

295

296

of copper chloride (2.06g, 20.8mvol) and lithium
chloride (1.76g, 41.6mmol) in 100m of THF was cool ed
down to -78 0C. To this mogagre, 5 a 2. 0M sol ution of
AOL(R3=n-butyl) (10m , 20mmvl) was added gradually.
The reaction was warnmed up to -60 0C, and A2
(R4=niBr-Ph) (2.9m, 22mml) was injectedy The m xture
was-ghjyred at -60 OC for 15 minutgsFa tNh'ﬁ(ﬁ'Hqui ckly
6 ice b

war p te& RT by renoving the drrF & The
reaoti pno uenched w th wa and [satl. .

Af t€F{addi t@. qof di ¥hy Rt hé§7r a 8f precs pi t A08
for /

\
o NYNH
HzN/U\@O 358 359 358 N 400

\NYNH J]'\H (_ _O)

NH ~N""NH N

-

o 358 359 359 400

22—

\
N NH NH
oY Qé’j ¥
S(NH NH
297 \C(o 359 360 360 HN 400

o
0]
] \i\

o=<""F F
NH 5
298 /©/ 0 359 360 361 401
-0

400

401

401

401

402



wo pwsifssed by silica gel

t he
concentrated and

0 and was filtered. Fromthe biphasic filtrate,
organi c | ayer was separated, dried,

hexane) to get ketone AG3 (R4=m Br Ph,
829 . Cbserved MW (M+H) 241. 1;

R3=n-Bu) (3. 93¢,
exact mass 240.01 . 1H

NMR (400 Mz, CDCI3): d = 8, 835(m 1H), 7.88 (m 1H),
7.64 (m 1H), 7.34 (m 1H), 2.94 (t, 3H, J=7.2Hz),
1.71 (m 2H), 5 1.40 (m 2H), 0.95 (t, 3H, J=7.6Hz).

The foll omyng ket ones were made accordi ng tio Method 9:

chr omat ogr aphy (10% Becu£2004/041700

Struct ur
10 Meth

o
299 @ 359 360 362

0O

N

N NH

o Y
NH
0
300 359 360 363

O
301 Q 359 360 364

0O
302 ©/ 360 361 365

.01

puCl LiCl THF O o R"MyCl AP

Qhﬁaé‘f"(/ed MV Exact mass (MrH) 242 "1{2‘%
HAP3 AP4
F o}

F ] 401
FI~F

F
NNH
¥
NH

401

o5

N__.NH
o)
B NH
©/O 411
F

402

402

406

412



5 Method AP, Step 1:To a solution of AP1
(R4=3- Bronophenyl ) (5g, 25mmol) in dichl oronet hane

wd 10sh3s3ver e added N, O di net hyl hydr oxyl am ne PCT/US2004/041700

heat evol d‘h);The rest of the solutiog of
added %
o
304 360 361 367
o LY

244, 1. E&X ss 243.99. 1H NMR (D5
303(m , 7.5 m  2HBE0 7. I ( rA661H)

hydrochl ori de (2.56g, 26.25mmvol) and

4- et hyl nor pholine (2.95m, 26.25mvol ). EDCI (5. 04q,
26. 25mml ) was then added pogyi.onwi se. The reaction

m xture was stirred at RT 5 overnight and was then
quenched with 1IN HCl (60m ). The m xture was extracted
wi th di chl oronmet hane. The organic |ayer vvz}\g hed
with 1IN brine, dried over Ng

concent@=at edl to give the Wi nreb am\d
( R4=m Br oholHenyl) (5.96g, 98%. Cosg!

3.51 (s, O 3|—|)414 415
3.3 «@BH). This material was used!,in the next step

wi t houtypurification. Method AP, StepyZ: To a

suspen3| on of magnesiumturnings (1.10g, 48.8mmol) in

30m of THF was added dropwi se a sol ution of R3Br

(R3=cycl ohexyl ethyl) (5.73m, 36.6mmol) in 24m of

THF. After addition of half of the solution of

brom de, 5 several crystals of iodine vveréNaq\qL@d to
initiate tHe rgaction. The mi xture bec Clfoudy and

Ndni de was

417 418

305 o 363 364 368 417 418
a a

306

O
DO 363 364 369 U°O 421 422
a



dropwi se. The m xture was stirred at RT for 30 m nutes
and then was cooled to 0 0C, and the AP2

w@ BRsissBionoPhenyl ) (5.96g, 24.4mmol) was addeRCT/T§x04/041700
m xture was stirred at RT for 3 hr and then quenched
with IN HC until no '0 residual Mg(Owas left. The
phases was separated, and tihgowater |ayer was
extracted with ether. The conbi ned organic | ayers were
washed with brine, dried, and concentrated. The crude
was purified by silica chromatography (15& NH
Et OAc/ hexane) to get ketone AP3 (R4=m B=Q

Hmass 294.06. 1H NVR (400 ! 3):
., 7.85 (m 1H), 7. 33 (m
, J=362Hzdpa 1.376 ( m 434 435

IO CN Li 1Vo AQL AQGB AQ4iTo a -78 0OC
solufion of AQL (R4 = cyclopropyl) (2.55y0N, 38.0 mmol)
in diethyl ether (100 m) was added AQ [
(38 mM, 1.5 Min hexanes, 57

\ \
o NYNH o N\FNH
0 F ©
308 363 364 371 451 452
F——F
a F
Method AG

wty A A A

N“\WH _R2-H/NaH NH  50%TFA/DCM NH

R3 - R? R2! R2t
AE4 AG1 AG2
Method AG, Step 1:
R?'-H (R®' =PhS-) (33ul, 0.318mmole) was treated with NaH (10.2mg,
60% in mineral oil) 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 room temperature overnight before it was
partitioned between ether and saturated NaHCO; water solution. The aqueous
phase was extracted with ether 2 times. The combined organic phase was
washed with brine 2 times, and dried over anhydrous NaSQO,. The crude was
purified on flash column with EtOAc / hexane to give 9 mg of AG1 (R*'=PhS-,

R'=Me, R®=cyclohexylmethyl) (49.2 % yield).




mol ). After 45 mn, the cooling bath was renoved.

After 3h at RT, the reaction was quenched by dropw se
woadai/ts8zin of water and then diluted further wPChH/E2@A®41700

and water. The phases were separated and the aqueous

| ayer was extracted with Et OAc (2X). The organic

portions were conbi ned, wastegg with brine, dried over

MySO4, and concentrated. This crude residue was

subj ected to col um chromat ography (silica gel,

0% >100% CHf eCf e/ hexanes)to provi de the desi red ket one

AQMethad AG) SteroBy |, R3=n-Butyl) (2.57 g, 20.4 mmol,

o4 R C@Eﬁuﬁaz 52y 30nskyimbiay s TFeasdy mthMOrFA

acc&d&@ totthe Btep B & the, m&hbl,H € g&e(mzzaﬁb:m@t BB, S N
3 HH R NA 11N R3, tBuOCH H B2 AR2 Met hod
5 R _w@lohexylmethyl)

The following compounds were synthesized using similar method:

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

NH NH

N° NH N NH S \O
%y ;
372 © 315 316 374 g 337 338

Jr\JI\H

N NH S\©

@)

g 331 332

Method AH
10
~o0 Ha - Ph\(Ph 1) R4Br/KH ~0
)\( NH j\(\N 18-Crown-6 %(NHz HCI
OR4
(o] L 2) INHCI R3
AH1 AH2 AH3

Method AH, Step 1:
Benzophenone imine (3.27g, 18.04mmole) was added to a suspension of
15  AH1 (R3=cyclohexylmethyl) (4g, 18.04mmole) in 65mi 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 ml
ether, washed with water 2X and dried over anhydrous MgSQ,. The crude was



'5

Conpound B2 (Rl=m Cl - Phenet hyl, R3=Me, R4=i-butyl and
R5=benzyl ) was converted into AR2 (Rl=m Cl - Phenet hyl
WORBelB383R4=i - but yl and R5=benzyl) usi ng net hodP@I/8$20M/041700
3. The followi ng conpounds were synthesized using
simlar nethods: Cbs. Obs Structure MV # Structure MWV
me me 403 ft g \=/ 396 3973407 L /NH 340 NA NH404
354 NA 408 382 NA 405 477 NA 409 446 NA 406 460 NA

oSO f B8R gy TT L8 1 L

(R*=d9clohexylmethyl).

Method AH, Step 2:

A solution of AH2 (R®=cyclohexylmethyl) (1g, 2.86mmole) in 12 ml
anhydrous THF was added to a suspension of 18-crown-6 (0.76g, 2.86mmole)
and 30% KH in mineral oil (1.16g, 8.58mmole) in 4ml anhydrous THF under N2.
The mixture was cooled in ice-bath and R*Br (R*=3-pyridylmethyl, as a
hydrobromide salt) was then added. The reaction mixture was stirred in ice-bath
for 30min and at room temperature for 2 more hrs before the reaction was
quenched with 2ml of HOAc/THF/H,O (0.25:0.75:1). The mixture was diluted
with 40ml EtOAc/H.0 (1:1). The aqueous phase was extracted with EtOAc 3
times. The combined 6rganic phase was washed with brine 3 times and dried
over anhydrous MgSO4. The crude was purified on flash column to give 0.44g
(35.14% yield) of product which was treated with1N HCI (2.2ml, 2.22mmole) in
3ml 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®%=cyclohexylimethyl).

Method Al
N~ N
o NH 5% Pd/C, H, o NH
R 3
Br MeOH R
Al Al2

To a solution of compound Al1 (R'=Me, R*=n-Bu) (34mg, 0.105mmol) in
methanol (1ml) was added 10% Pd/C (5mg). The mixture was kept under an H;
balloon 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



AS1 AS2 AS3 AS4 H2 NN H2 TI Nt 3, Nabs. EtCH 1 D

AS6 R4 0o RB HNg N1 NHAS5 Method AS, Step 1 : To a
woneeos/ossatiof AS1 (R3=Ph) (3.94 g) in toluene (1BCTUI2006611700

added thionyl chloride (1.61 m) and the resulting

m xture as heated under reflux for 6 h (until HC

evol ution ceased). The reac®3®Dn nm xture was kept

overnight at rt before it was concentrated in vacuo.

245. 6 'HeNBR (DOMH2QD 0D d af b (ne, 21l 786 (masH), 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

o NH
NH
375 O O 283 284 380 Jj\ 463 464

.« NH
N NNy
oA N PO g
376 285 286 381 &, 487 488
\ NH
N A
O NH %—

4 n\_.O"\ __(NH
NH
377 209 300 382 é‘—@ 489 490



concentrated in vacuo again. The reaction m xture was
di ssolved in CH2Cl 2, sol i d sodi um bi car bonat e added,
wo 2dos/esssdi and t hen t he CH2CI 2sol uti on was concEIn/Uszoeso41700
in vacuo to give AS2 (R3=Ph). Method AS, Step 2 : To
AS2 (R3=Ph) (0.645 g) and AS5 (R4=4-chl orophenyl)
(0.464 g), and 1, 3-di net hyt286dazol i umi odi de (0.225
g) in anhydrous THF (20 m) was added 60% sodi um
hydrideg in oil (0.132 g). The resulting mxture was
sti recﬂle 18 h. The reacUog\Wure was
conc?ﬁﬁtrat ed and partitioned bet@&ﬁ O and Et2g .
Hed Et O sol ution was concenkmated in vacuo to

gel plates and eluted wt Cl 2t o qi ve AS3

Iiﬂ_]—-p Cl Ph) (Myashita, V@_})suda H.,
Hi agaki N Phar ul I. 2, 40 (10)
3782627- 68I1) NHMet hod%%lé %fq m3§§ CRHoric acid ??[N 504
ed to ASS(RS Ph, R4 b=tk Ph) in THF (10
rH) andt he egul ting sol ution vvas%' s rt for
reaE‘tl on m xture was concel n vacuo

NH
NH
379 462 463 384

516 517

Method AJ

0 1) BuznBr, Pd(dppf)Cl, o \
R3 THF, 55°C R

2) 4N HCV/ dioxane

Br

Ad1 AJ2

To a mixture of compound AJ1 (R'=Me, R*=n-Bu) (70mg, 0.165mmol)
and butylzincbromide (1.32ml, 0.6mmol) was added Pd(dppf)Cl,. The mixture



5

H2O. The dried CH2Cl 2was concentrated in vacuo to give
a residue which waspl aced on preparative silica gel
wetmsesssand el uted with CH2C 2: hexane 1:1 to atdouskofBi1700

(R3=Ph, R4=p-CIPh). Method AS, Step 4: AS4 (R3=Ph,
R4=p-Cl Ph) (0.12 g) and nethyl guani di ne, HCl (AS6, Rl=
Me) (0.055 g) were m xed in23bsolute EtOH (5 m) with
triethylamne (0.2 nl) and then heated under refl ux

was Gegasiedhsedled armishéatéd et 55)90Jfoe 1v®9:-y divecraidturat \eds ditated

with GGt NEGRBEh T s ot bat sehriated, F1d

conc@ﬁir&féd"\@ﬁd Fﬂu?nﬁ@é bgrmp m&m 2 tlgé? pfiducE Whit®l was Bigrstraaed
wth o afford

with m#ﬁmlpham tprr@ﬂwa)to gwaacwppum M%Bwﬂ\daﬁgg—mv&% (12mg,

257 SAERTAG G 52} L RS B G o S0): LSS

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

0
o

N
O
386 /lL

m/e m/e

N NH 518 519 385 N 301 302
N
4 oA~ NH
Method AK
rl NH 1 NH
o by
o Pt/C, Rh/C o NH
R3 Conc. HCI R3
R21 MeOH R2!
AK1 AK2

To a solution of AK1 (R'=Me, R*=n-Butyl, R*'=n-Bu) (9mg, 0.03mmol) in
methanol (1ml) was added 5% P¥/C (5mg), Rh/C (5mg) and conc. HCI (0.05ml).
The mixture was kept under Hy (50 psi) for 2 days. After the filtration of the
catalyst, the filtrate was concentrated to get compound AK2 (R‘:Me, R3=n-butyl,



411 265 266 420 309 310 412 265 266 421 325 326 - ONH
TJI Br NNH=-NN 271 272 422 343 344 O 271 272 423
wW@AB583831IN Br KJ O 279 280 424 421 422 Br NH oPCTAUSH004/041700

295 296 425 o0 482 483 | r oHA - 295 296 426 512 513

- 238 -

R?'=n-Bu) Observed MW (M+H) 308.1. 'H NMR (CD3OD): & = 3.16 (s, 3H), 1.80
(m, 6H), 1.26 (m, 16H), 0.88 (m, 6H).
The following compounds were synthesized using similar method:

Obs. Obs.
# Structure Mw # Structure Mw

m/e m/e

NH ”

- ey

N N HN™ "N~
: 0

387 (0] 277 278 391 (S 391 392

=
I

=
;

N 'NH

> 0
388 O)ES\O 291 292 392 6 391 392

NH
Le 468 469

389 305 306 393

oA NH
390 307 308
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15

20

25

299 300 427 vc O 560 561 BrMethod AT R15 R15 BgqC NH N

g -OH 1) Boc- Q NaOH/ MeOH R16 NV R 16 HN N)n HN N )n
woBDG/rsesiin 2) TFAADCM R4 R4 O R R4 O ATl AT2 PATAIS2004/041700

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 MeOH (3 m) an@39N NaOH (0. 727 m) were

stirred
Method AL

O/

o 0 . POz 0 _NH,

i 2 Conc HCI (Boc),0 R3

Br— MeOH CH,Cl;

N N
Boc

AlL1 AL2 AL3

Method AL, Step 1:

To a solution of compound AL1 (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 (R®=n-Bu) (316mg, 100%).

Method AL, Step 2:

To a solution of compound AL2 (R%=n-Bu) (300mg, 1.32mmol) in
dichloromethane (6ml) was added (BOC),O (316mg, 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 NH Rl NH
R\N _{ R! NH N—‘(
NH N_{NH 15 O NH
0™ aNHCY _ O R™coci RS
R dioxane R® CH,Cl,
N
N N
Bo¢ H R4
(o]
AM1 AM2 AM3

Method AM, Step 1:

Compound AM1 (R‘:Me, R®=n-Butyl) was treated with 4N HCl in dioxane
for 2 hr. The mixture was concentrated to get compound AM2 as an HClI salit
(R'=Me, R®=n-Butyl). Observed MW (M+H) 470.1; 'H NMR (CD3;0OD): & = 7.28



overnight at rt. The m xture was concentrated and then
partitioned in water (pH ~3, adjusted using cone. HCl)
waosEc. The dried Et OAc | ayer was concent rECEBEUSI0M/041700

vacuo to afford AT2 (n=4, R3=R4=n-Bu). Method AT, Step
2: Compound AT2 (n=4, R3=R4=n-Bu) (0.012 g) in MCN (1
m) was treated with EDC re24®d-(0.12 g, 1.44 mol/qQ),
HOBT (0.004 g) in THF (1 m), and nbutyl am ne (RLl5=H,

(m, 2ZR)GEDE0W,Y3H), 4BMMT, 2H),.4. 56¢m! @Rg4.00 (WS H)ABIBAE, H),

) _
3.37 o, 2P e itk S06 v (5 268 (e dFIF 2 S8 (.
110, 291, B 64, T3S 4hSSiaake (O, dlgt The okgact i on

m xt ure IlI'tered and resin’ waShed with THF (2 nl).
The conbi ned organi c phase was concentrated i n vacuo

befone l8si.due was treated with 1IN HCl in MeCH
(Wgh‘#"[ogﬁhﬁgb% owed by evaporation of solvent to
giTeea AbRItioRBf cofeatanA 2, (YR Riad-BRkG (3B y b 068 HiROl)

. follow ng conpounds were synthesi zed usi n%@;nl m | ar
in dichiemaipthans (1rah yvasidrd astyhiNieside, (rubr @ Oxgnmol). 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, CDCls): & = 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, 5H), 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

e
\NJL NH Oﬁ)

N
394 O 252 253 397 (\e INH 469 470

N NH

=

o)

Iz



me me324 325 436 400 401 - MNHrJ -"KIHNi rl1 325
326 437 406 \ 07 338 339 438 414 15 339 340 439 414 \
wda 2obloF861 367 440 420 2 1X 433 368 369 441 428PQHUS2004/041700

- 241 -
OYH\/\/
NH NH
N 'NH
S il
395 N 252 253 398 K 498 499
H
3
N
=0

H :
pt S

N
NH NH
396 J 456 457 399 511 512
N~ “NH

Iz
@]

Method AN
R! NH
Rl NH N
N~ EtsN, o _<NH
o o~ NH  NaBH(OAc); »
RIECRS R DCE
N
N 15
H R _<R16
AN2 AN3

To a solution of compound AN2 (R'=4-N-(a-
phenoxyacetyl)piperidinylmethyl, R3=n-Butyl) (28mg, 0.06mmol) in
dichloroethane (2ml) was added butyraldehyde (5.3ul, 0.06mmol), triethylamine



434 380 381 442 X 444 45 v P 435 382 383 443 458 59

Met hod AU i 15 | H2N NH2 50% KOH, 11 H2O2ZEtOH _ R 16
w3083 "' HH J.-,,, NH AUL AU2 AU3 A publ i BGEUS2004/041700
procedure was adapted (Varga, |.; Nagy, T.; Kovesdi,

|.; Benet-Buchholz, J.; Dormab, G ; Urge, L.; Darvas,

F. Tetrahedron, 2003, (59)-242-
(8.4ul, 0.06mmol) and NaBH(OAc)s (18mg, 0.084mmol). The mixture was stirred
overnight. It was then diluted with dichloromethane and water. The organic layer
was separated, dried, concentrated and purified by RP HPLC to get AN2 (R'=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
(CD30OD): & = 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), 1.39 (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
m/e m/e

\ NH
N~ N
\\\\ 0 _NH Le
NH
400 N 308 309 402 NJL . 525 526

\ NH
N
\\L (@] ‘\NH
401 N 308 309

Method AO



655-662). AUl (R15=H, R16=H) (0.300 g), prepared
according to procedure described by Furniss, B. S.;
wolanassid, A. J.; Smith, P.W G ; Tatchell, APCRUS20041041700
(Vogel ' s Textbook of Practical Organic Chem stry. 5
ed. Longman: new York, 1989; ppl 034-1 035), AU2 (HC
salt, Ril=Me) (0.237 g), 500/?‘?<%'—| (0.305 m), 30%
H2C2(0.1 15 M) and EtOH (4.6 nl) wep e heated in a
seal ed tube fgs 2 h, et i_ euClikiGl uP s concentrat ed
and extracted W9H cr2@ 2. Thpedri ed @rgani c sol ution
was concentrated in vacuo to give a residue which was
pl aced on prepA®&ti veA®2 i ca gel plah@® eluting with
CH2CA 2: MeOH 9:1 to afford AU3 (R15=H, R16=H, Rl= M).
The foll ow ng conmpounds were synthesized using simlar
e, digturé b coppas . chibridec (2)06g, M. mBiol uand lithilWohlaridd e

€
(1 .76’\g“:|4l}|l._t|3n'$\m'gl)|_ilrl}| 1%’(_Jlml\lI o’i\‘“ilH%efva%%%o?e%Gdévﬁ tcc») -%8 é’C. To this mixture,
a 2.0M solution of AO1 (R3=n-butyl) (10ml, 20mmol) was added gradually. The
reaction was warmed up to -60 °C, and AO2 (R*=m-Br-Ph) (2.9ml, 22mmol) was
injected. The mixture was stirred at -60 °C for 15 minutes and then quickly
warmed up to RT by removing the dry-ice bath. The reaction was quenched with
water and sat. NaHCO;. After addition of diethyl ether, a lot 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, CDCls): 5 = 8.07 (m, 1H),
7.88 (m, 1H), 7.64 (m, 1H), 7.34 (m, 1H), 2.94 (t, 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)
Br
~
’l 242 1 241.01
P
o)
Method AP
4 | CuCi,LiCl 3 4
RYOH R4\|(N‘O _ THF RYR
(o) 3 (o)
0 RSmgci
AP1 AP2 AP3 AP4

Method AP, Step 1:



285 286 449 309 310 446 280 281 450 309 310 447 285
286Met hod AV Boc Boc HN L 1 "" N R N R AV1 AV2 AV3 AV4
woBRosk3AV, Step 1: In a mcrowave tube, AVl (IRSEE2004/041700

R4=Bu-i) (0.0012 g) and AV2 (R22=0CPh) (0.0059 nl) in
i sopropanol (2 m) was placed in a mcrowave at 1250C
for 5 mn. The reaction mx244e was concentrated in
vacuo to give AV3 (RS Me, R4=i-Bu, R22=0Ph). Method

AVl o Stsefution ohVAP1 H-?e-:Pﬂ%BrdﬂéiEphéi;yl (Fsgzeaﬁhmoi) in CH2Cl 2( 1
akKen

dlchlem@h@naﬁé@niwv)saﬂfi% Qrdimet H"véi.ﬁ%ﬁj%lﬁimecmsifpshlor'de
(2.56%, DB'I5rANbN RjrA%netReimhorBHolif@2 @65, -26.25mmol). EDCI (5.04g,

26.25mmol) was then 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,SO,, 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 (CDCls): & = 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 R*Br (R®=cyclohexylethyl) (5.73ml,
36.6mmol) in 24ml of THF. After addition of half 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
residual Mg(0) was left. The phases was separated, and the water layer 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%). Observed MW (M+H) 295.2; exact mass 294.06. 'H NMR (400
MHz, CDCl3): 8 =8.18 (m, 1H), 7.85 (m, 1H), 7.64 (m, 1H), 7.33 (m, 1H), 2.94 (t,
3H, J=7.2Hz), 1.70 (m, 9H), 1.63 (m, 4H).

Method AQ
RS __R*
4 3
Ry + Ry —— e

AQ1 AQ3 AQ4



The foll ow ng conmpounds were synthesized in a sinlar

fashion. M Obs. M Obs. Structure # Structure Wme W
womnoes/#38311i V. OH o=<> NH 451 |/ 337788 33779PCAATRE®R/041700

416 417 452 | 396 397Method AWR2 N 1 R21B(OH) 2 HN

N R Pd(dPP*)Cl 2 HN N1 - toluene, HO n K2CC3 n

m crowave \\\ //// AWM AW2-245 -

To a -78 °C solution of AQ1 (R*= cyclopropyl) (2.55 g, 38.0 mmol) in
diethyl ether (100 mi) 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 separated and the aqueous layer 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;Clz/hexanes) to provide the desired

10  ketone AQ4 (R*=cyclopropyl, R®=n-Butyl) (2.57 g, 20.4 mmol, 54%). 'H NMR
(CDCl3) 6 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 .R2
)L R2NH NI
1
R-N"“NH 2 RLN)\NH
RE  NR° 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-CI-Phenethyl, R*~Me, R*=i-butyl and
20  R°=benzyl) using method A step 3.

The following compounds were synthesized using similar methods:

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

\(/_,(Nb d /N—/<
403 Ny M 396 397 407 N NH 340 NA
NH Y
a NH
d



Method simlar to Method U was used for this

transformati on. The fol |l ow ng conpounds were generated
woupFigsssiini | ar met hods. The fol | owi ng conpoundxTVES2e04/041700

synthesized in a simlar fashion: Obs. Obs. Structure

MN Structure MV me nmle 454 341 342 458 347 348 455

341 342 459 359 360 HNg N O24%6- 342 343 460 323 324HN

t N 457 342 343 461 294 295 Met hodAX Cbz' Pd/ C Cbhz' |

) NaBH4 Cbz Cbhz K2COB t 2) AS R4 t-BuOCH Chiral Pak

H

N ie
/4
N
@J«;@ T
N_ _N
404 NH 354 NA 408 ( hie 382 NA
a N
(e

I

e

4
NH

e
477 NA 409 N 446 NA
NH
a a

406 O/\IN\KNH 460 NA
NH

Method AS
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15

20

Rh- Catal ysl Rh-Catal yst H2 H2 Cbz' Method AX, Step 1.
A literature procedure was adapted. (J-Q Yu and E. J.
WOQoox058310r gani ¢ Letters, 2002, 4, 2727-2730). PCa/&s2403041700

m DCM sol uti on of AX1(n=1, R4=phenethyl) (52 grans)

in aice bath was added 5 g of Pd/C (5% ww), 50 g of

pot assi um car bonate and 100 247 -of anhydrous t - BuOOH.

The m xture was stirred in air for overnight before it
vvas diluted with DCM d Mnashed with water. The

of due after g of‘ Ani cRsob t and dryi .
RalL | Ela]?@ ce at ﬁg@'ﬁ %
w5 g é‘f"%‘(z R4= Bi‘[ﬁ-ﬁdﬂ’-@'ﬂ;,) MétN tep 2
sol uti of of AX2 (4.5 g, n=1,1 R4= phenethyl) in O;h 50
ASH) was treat¥2with 0.4 g of Soduﬁ‘ﬁborohydrlde
the reaction was stirred for 30 mn before the sol vent
was renoved and residue chromatographed to Nyt | gy
m xtrue of AX3 (n=1, R4=phenethyl) and AX4 (nnl abs. EtOH

Rd=phenet hyl ) whi ch was separat ed using A
AS6

Method AS, Step 1:

To a mixture of AS1 (R*=Ph) (3.94 g) in toluene (10 ml) was added thionyl
chloride (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 in vacuo again. The reaction mixture was dissolved in CHzClz, solid
sodium bicarbonate added, filtered and then the CH2Clz 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 oil (0.132 g). The resulting mixture was stirred at rt for 18
h. The reaction mixture was concentrated and partitioned between H20 and
Et=0. The dried Et20 solution was concentrated in vacuo to give a yellow residue
which was placed on preparative silica gel plates and eluted with CH2Clz 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 rt for 20 h. The reaction
mixture was concentrated in vacuo and then partitioned between CHzCl2 and
H20. The dried CH2Cl2 was concentrated in vacuo to give a residue which was



an AS chiral pak colum eluted with 8% 1 PA in Hexane
(0.05% DEA) to give 2.1 g of AX3 (n=1, R4=phenethyl)
wOoamo0i/¢5831fli r st fraction and 2.2 g of AX4 (n=1, PCT/US2004/041700

R4d=phenet hyl ) as the second fraction.

3. A 100 M nethanolic solution of AX4 (n=1,
R4=phenethyl) ( 2.2 g) and-248-
1,1 -bis(di-/-propyl phosphi no)ferrocene

puacééo'f'a p‘réshfamb%mcﬁr%ﬁl phtes wmd(dlhtedakitCHICaksSGEmE0er -4 Qo 4

nmol was

(n=1, R4=phenethyl) (1.79).

\/vewletlg@de(s;t&é uiki ng simlar
5 1. e§4 @l’aPmﬁ F0-GighHQ- 2 ehaeaynetémpan@qee %') Sﬁ R'=

ydrogenat ed at 55 psi

afforUrASMaa:I?ra WwsCiffcent r at ed,
purified by silica gel chr omat ography to yield AX6

The foll ow ng conmpounds

over ni ght.

and the brown oil was

Met hod AX, Step

met hod. Cbz AX7 AX8 AX9
1 _AX12 Met hod AYA sol ytion

Me) .05 g o i LREATe ER0M FEA) RS R B 2R

and theachéatedwasler ir¢fiux fod 20 dinghresuping roixture was concentrated

and then patrtitioned between CHz2Cl2 and H20. The dried CH2Cl2 was

concentrated in vacuo to give a residue which was placed on preparative silica
10  gel plates and eluted with CH2Cl2: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

/
z
pd

411 0) Q 265 266

412 265 266

# Structure

NH a
"0

421

Mw

299

309

325

Obs.

300

310

326



celite. After concentration AY2 was obtai ned whi ch was
carried o n wthout purification. Ms nmfe: 312.0 (M+H).

WOAR¥®/0sas11gener at ed using sim | ar rret hod. Met h@dTARK2004/041700

OCONHONURHONHONMNHT - - RNaBHBCN R _ R
RI SR""Qn O"CE. MeCH R%é AZZ AZS AZ4 Met hod AZ
Step 1 To a solution of AZl ,

R3=2-cycl ohexyl ethyl) (0.441 g, 1. 01 mml) gener at ed
from AYANHsi ng Method C and Method H SiEp 3 Br i n DCM
was ad -Martin Periodi nane (6
nmol ) . tion was stirred for

t enmpergt uNe. “The rea S uench u O an
434i 1 uted w/t N\ Et OAc. fterq7¥\,arﬁ?8al of thganlc %aa
phase, th ueous | ayer was

NH NH

\N’U\N A\ ~N" "N O Br
S
414 O 271 272 423 ®) Q 343
NH J"II\H

o)
415 0 O 279 280 424 Q 421
Br
NH o—
~N""N A
N
9P Qo 0
416 0 Q 295 296 425 ° ) 482
NH
N "

512

417 O O 205 296 426

418 o Q 299 300 427 ) J 560

344

344

422

483

513

561
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extracted with Et QAc (3x). The conbi ned organics were
dried (Na 2SO4) , filtered, and concentrated. The
wonewsiodgsriwas purified by silica gel chromat ographg2@o@441700
100% Et OAc/ hexanes) to yield AZ2 (n=1, Rl=Me,
R3=2-cycl ohexyl ethyl) (0.408 g, 0.94 nmol, 93%yield).
MS me: 434.1 (MtH). Method 280 Step 2: To a solution
of AZ2 (n=1 , Rl=Me, R3=2-cycl ohexylethyl) (0.01 1 g,
0.025 mmol ) and AZ5 (R15=H and R16=m pyri dyl met hyl )
(0.0067 nL, 0.066 mMml) in DCE (1.8 nL) and MeOH (0.2
nm.) was added AcOH (4 drops) and MPcycanoborohydri de
resin (.095 g, 2.42 nmmol/g). The reaction was agitated
for 40 hours at roomtenperature. The reaction was
treated with 7N NH3ZMeMethod ASOI uti on was filtered.
After c ncentrat|on t he resi due was purlfled by

I HPLC ( O- (5% 7N 5.0
Bo:;“g:% (goo é 89) % F:‘ UATSI sh ?‘r’%‘d\t [
ent i,%;h

at ed vvlth 20%TF t03|v
4n— R1=Me, R3=2-cy Iet hy and B

6=m pyri dyl met hyI) oo g, 0.009 mml) an&‘ t he? AZ3
(aml, Rl=Me, R3=2-cycl qhexyl et hyl, R15=H and AT3

R16=m pyri dyl net hyl) (0.012 g, 0.022 nmol )
respectively.

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 mi) and 1N NaOH (0.727 ml) were stirred
overnight at rt. The mixture was concentrated and then partitioned 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 mi), and n-
butylamine (R15=H, R16=n-butyl) (0.007 ml). 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 HCIl in MeOH (1mi) 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 m/e



The foll owm ng conmpounds were generated using simlar

nmet hods: Qbs. (bs. Structure MV Structure MVnie nle
WONH08/6383B33 334 504 H 406 407 463 N 348 349 S508CHUS2044d41700

I J HNg NNH NH464 374 375 506 410 411 465 374 375 507

410 411 \ NH O <TH 466 374 375 508 411 412 467 374 375

509 411 412 468 376 377 5102811 412469 376 377 511 416

417 470 376 377 512 416 417 471 376 377 513 416 417

H
NN
428 4 324 325 436 2 400 401

429

W NH
325 326 437 4 406
07

(o]
\ y X
NG S At
430 S 338 339 438 414

o o " Q_\—ﬂ
H HN
K‘\’\»}‘N 0)’—\_\— »\NH
431 F.) 339 340 439 2 414

15

X,
AN oLt
432 366 367 440 420

21



472 377 378 514 416 417THN ONS -- NH N H 377 378 515
O 417 418 378 379 516 417 418 W 378 379 517 424 425
WOHD03&B3389 518 /T \ 424 425 \ NH N f |, NH O 3€8/32804/041700
519 424 425388 389 520 424 425 388 389 521 425 426 > -

NH NH j 388 389 522 425 426

-252 -

O)_\—\;H& . @/Vn_g\/\/‘o
433 2 368 369 441 428 29

N P N)'f*
“«'\,\H}-N ((p/\ug\/\/\o
434 o 380 381 442 444
45
-0 Q.
P ( o
Hi
M’\,\’}N O_D’\M’\,.\_"}H
435 382 383 443 o 458
59
Method AU
R15_‘.\
o) HZN NHg 50% KOH, = 0
o NN .+ \N,( HAzozlEtOH
R = | s R “g! RS HN\[rN‘m
NH
AUt AU2 AU3

A published procedure was adapted (Varga, |.; Nagy, T.; Kovesdi, |.;
Benet-Buchholz, J.; Dormab, G.; Urge, L.; Darvas, F. Tetrahedron, 2003, (59)
655-662).

AU1 (R"=H, R'°=H) (0.300 g), prepared according to procedure
described by Furniss, B. S.; Hannaford, A. J.; Smith, P. W. G.; Tatchell, A. R.,



NH 1 388 389 523 425 426N -NH 388 389 524 425 426 N
-NH 388 389 525 425 426 NH O= 390 391 526 425 426 NH W
WO0.2005/088811IN NH H 390 391 527 425 4261 NH N= PCT/US2004/041700

-253 -

(Vogel's Textbook of Practical Organic Chemistry. 5™ ed. Longman: new York,
1989; pp1034-1035), AU2 (HCI salt, R'=Me) (0.237 g), 50% KOH (0.305 ml),
30% H202 (0.115 ml) and EtOH (4.6 ml) were heated in a sealed tube for 2 h.
Reaction mixture was concentrated and extracted with CH2Clz. The dried organic
solution was concentrated in vacuo to give a residue which was placed on
preparative silica gel plates eluting with CH2Cl2:MeOH 9:1 to afford AU3 (R'°=H,
R'®z=H, R'= Me).

The following compounds were synthesized using similar method:

Obs. Obs.
# Structure Mw # Structure MW
m/e m/e
/lt\]l\H Jr\iH
HN NH N~ 'NH
o) [
265 266 448 g 285 286

“ 0

O\
¢ 11D
449 309 310

NH NH
=N~ 'NH ~N""NH
o | N o Q
446 = 280 281 450 O o 309 310
NH
~N" "'NH
S

447 0 W, 285 286



NH 390 391 528 425 426 \ ,NH Q\ 390 391 529 425 426

O 391 392 g 530 425 426 H2N 391 392 531 HV 425 426 O
wWOR0osIESEIIN NH O H 391 392 532 425 426391 392 3R3/42804/041700

429 \ NH 392 393 534 428 429 HO 392 393 535 439 440

- 254 -
Method AV
Boc\N Boc\ ij\
LN

HN N P~ RZ — HN HN- N
R3 /\G R3 /b 29 DCM R3H \)\/Rzz
nﬁo NH H \/I\,R

AV1 AV2 AV4

Method AV, Step 1:
In a microwave tube, AV1 (R*=Me, R*=Bu-i) (0.0012 g) and
AV2 (R?*~0Ph) (0.0059 ml) in isopropanol (2 ml) was placed in a microwave at -
10 125°C for 5 min. The reaction mixture was concentrated in vacuo to give AV3
(R*=Me, R*=i-Bu, R®=0OPh).

Method AV, Step 2:
AV3 (R*=Me, R*=i-Bu, R®=0Ph) in CHzClz (1 ml) and TFA (1 mi) was
'5  shaken for 2h and the concentrated in vacuo and purified on Prep LCMS to
afford AV4 (R°=Me, R*=i-Bu, R®=OPh).

The following compounds were synthesized in a simlar fashion.

M Obs. M Obs.
# Structure # Structure
w m/e w m/e
e G OO
Z o= G o=
451 378 379 453 416 417
N
/\/‘Ol\g; SjN\(NH

452 396 397



HOW 392 393 536 439 440 392 393 537 I
402 403 538 442 443 |*s/ \ NH N f NHi

442 443 H=IN
402 403 539

woLees/e58311 N/ \ NH N f NH 402 403 540 | N 442C4AB2004/041700
NH A 405 406 541 > 444 445 O

AW1

- 255 -

Method AW

R2'B(OH),
Pd(dppf)Cl,

toluene, H,0 R3
K2003 n o

microwave

AW2

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:

# Structure
NH
HN™ "N
454 O O O
NH
HN™ N—™
Sput
455 Q
NH
HN™ SN~
Spx®
456 Q

341

341

342

Obs.
Mw # Structure Mw
m/e
NH
HN "N—
(D o
342 458 Q 347
=
§-4
NH
HN™ "N
(o
342 459 O Q 359
F
343 460 323

Obs.

348

360

324



VNH O N C H 406 407 542 445 446-NH ' H 501 g 406 407

543 459 460 o 502 406 407 544 NH 503 406 407 Met hod BA
wOoCEMasIDH Br NI N Bn Boc Boc BA1 BA2 BA3 Met h@dTBA2004/041700

Step 1. BAl, prepared according to a literature

procedure (Terao, Y; Kotaki, H
- 256 -

JI\II\H
HN™ N—
(o
457 Q 342 343 461 294 295
f N
=N
Method AX
0} 0
H D N P N P
bz o~ PdC  Cbz 0~ 1)NaBH,  Cbz” ) Cbz”
Ry KoCO; Ry 2) AS Rq +
t-BuOOH ChiralPak
n n (o] n OH
AXA AX2 AX3
Rh-CataIst Rh-Catalyst
H, Hp

H 9
Cbz’N (ol
R4
%H
n OH
AX5
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*=phenethyl) (52 grams) in a ice
10  bath was added 5 g of Pd/C (5% w/w), 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 to give 25 g
of AX2 (n=1, R*=phenethyl).
15



Imai, N and Achiwa K. Chem cal and Pharnmaceuti cal
Bulletin, 33 (7), 1985, 2762-2766) was converted to
WwOB#®/03giing a procedure described by Col dham PCT/US2004/041700

Crapnell, K M Fernandez, J-C, Moseley J.D. and Rabot,

R (Journal of Organic Chem stry, 67 (17), 2002,

6185 6187) 1H NVR(CDCl 3) &1/ BA2: 1.42 (s, 9H), 4.06
09 (s, 1H)14.18 (s, 2H), 5.62 (d, 1H).

I\/ENRIB Qﬁ@xéﬁ 2: BA3 was generated from BA2 using a

ety B P
withNd.4 .3 of Sidilkm tkoroNydfideandhies rém:tloﬁébvéé?%re& mw ﬁﬁﬁbefore

BA3: M5 nfe: 262.
the lexe tt \%l%ilpgr%g\ia %{%g%ggqmq@g(@hqﬂ_b% give @gnpgrue of AX3

5 (n=1§|1%/ ‘ﬂ\eﬂ\eﬂﬂy()dand‘l%4éﬁ ={ SR%@@hyIMﬁﬁﬂ%gssépaﬁa{\éd'hgfng
an AS chiralpak column eluted 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,
R4=phenethyl) as the second fraction.

10 Method AX, Step 3.

A 100 ml methanolic solution of AX4 (n=1, R“:phenethyl) (2.2g)and
1,1"-bis(di-/-propylphosphino)ferrocene (1,5-cyclooctadiene)rhodium (1)
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

15  chromatography to yield AX6 (n=1, R“:phenethyl) (1.79).
The following compounds were generated using similar method.

H H H H
Cbz~ N 0~ Cbz” N o~ Cbz” o~ Cbz” o~
H H
OH OH OH “OH
AX7 AX8 AX10 AX11
! o
Cbz” o~
0
AX12

Method AY



Boc Boc N) BBl BB2 BB3 J TFA/ADCM| TFA/DCM Rls / S
Nf NoVNHR. +HNU) / n BB4 BB5 Method BB, Step
wokooBsspound BB1 (n=1 , Rl1=Me, R3=cycl ohexyl etPlayi)S20e541700
converted to BB2 (n=1 , Rl=Me, R3=cycl ohexyl ethyl) and

BB3 (n=1 , Rl1=Me, R3=cycl oh et hyl) which were

separated via a silica gel ~ im eluted with EtOAc in
Hexane (0 159 . I\/Etlad BB, Step 2; Conmpound RB4 (n=1,
Rl=Me,

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 N,, 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
R! N-B R! N-Boc RIS Rl NH 1 NH
o{\t&H N o%;ﬁn R :;'é"" AZS o¢K<NH o"\g(NH
"R T TR NaBH,CN  R1S R® s R
HO'--<;§H o=<:<§n 2;)$l:EAMeOH Al ) A i
AZ1 AZ2 AZ3 AZ4
Method AZ, Step 1
15 To a solution of AZ1 (n=1, F{1=Me, R3=2-cyclohexy|ethyl) (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 layer was
20 extracted with EtOAc (3x). The combined organics were dried (Na,SQy,), filtered,



The foll owm ng conmpounds were generated using simlar

met hod: BB5 BB6 BB7 Method BC RL NV N ) BCl BC2
woMbbinesd31BC, Step 1; Conpound BC2 (n=1, R1=Me, PCT/US2004/041700

R3=cycl ohexyl ethyl and R15=m Pyridyl) was obtai ned

fromBCl (n=1, R2=Me, R3=cycl ohexyl ethyl) using nethod

L step 2. Method BC, Step 2;2%bmpound BC3 (n=1, Ri=Me,

R3=cycl ohexyl et hyl ‘and R15=m Pyridyl) was obtai ned
andcopremeated=1 heresidhie was pyfied by silicatgel chramatography (0-

100 I HHeketio) 131 A2 PR, R MLl 5 CieberyBlhvio 408
g, 0.Gdanmist,ra8% yield MMSinn/ec 4848 (MYH).
Method AZ Step 2:
5 To a solution of AZ2 (n=1, R'=Me, R®=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 NHz/MeOH,
10 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-pyridyimethyl) (0.005 g, 0.009 mmol) and the AZ3 (n=1, R'=Me,
15 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
m/e m/e

N
O, o=A_NH AR 04\»/4\0
462 GH' 333 334 504 Oﬁ 406 407

NH
: e
463 Q/ " 348 349 505 N@ 410 411
HN_ N— H
”~



me meOTVNH I H W\ ) 374 375 574 V 411 412 HNNo L

388 389 575 416 417 O\ ,NHN o NHs NH.H O N O 388
w0 3@8/058361 V- N 416 417 H ¢ HN= NN=sO 388 389 S57PCYV/US2004/641700

417388 389 578 416 417

- 260 -

464 374 375 506 410 411
\ NH
N
O NH
465 H@ 374 375 507 410 411
J
\
N\(NH
\ NH 0O NH
N b
O NH ;
o
466 Hd 374 375 508 , 411 412
/ NH
)
\
N\(NH
\ NH % NH
N -
(o] NH ;
W lIH
467 ki.@ 374 375 6509 Q/ 411 412
/ NH
'»
\ NH
N
O NH
411 412

468 " :§ 376 377 510



HN N o NH N-f 390 391 579 424 425 390 391 580 424 425

HN N > oU 402 403 581 424 425:r 560 402 403 582 424
wWOLRhes5/638311402 403 583 425 426 562 402 403 584 4£25/UR2604/041700

563 404 405 585 425 426564 404 405 586 425 426 565 404

405 587 425 426 566 404 405 588 425 426 567 410 411

589 425 426\ ,NH NH H 410 4261590 430 431

H
469 H..d 376 377 511 :N—d 416 417

\ NH
N N
O NH

H
470 H.@ 376 377 512 Nd 416 417

O NH

' H
an H<E/> 376 377 513 N'@ 416 417

N
2 e N K
H
472 Hd 377 378 514 NGIS 416 417



\' NHNf NHHLHXx y 411 412 591 430 431 O\ .NH O NH

NH ,NH .H ON/ 411 412 592 438 439 "T \ NH , NH NH NH
wonoeshisxai1?2 593 - N 438 439572 411 412 594 439Pd2MS2008/041700

411 412 Method BD

- 262 -

2 Tt N xS
H
N H
473 H_d 377 378 515 O M@ 417 418

\ NH
N
O NH
474 k'.—d 378 379 516 417 418
/_/
HO
\N _(NH \N NH
O \ NH Q NH
475 H.-d 378 379 517 'J—d 424 425
—~ {
HO
\N NH N NH
O NH o} NH

476 ”N.d 388 389 518 Hd 424 425
> O~

477

388 389 519 @_/N® 424 425




HN BD1 BD2 BD3 Met hod BD, Step 1; Conpound BD2 (n=1,
R1=Me, R3=cycl ohexyl et hyl and R15=Ph) was obt ai ned
wobzn@ms@&d1 (n=1, R2=Me, R3=cycl ohexyl et hyl ) usiPag/uskiohod700

N, Step 1. Method BD, Step 2; Conpound BD3(n=1 ,

R1=Me, R3=cycl ohexyl et hyl and R15=Ph) was obt ai ned
fromBD2 (n=1, Rl=Me, R3=cy2Ghexyl et hyl
R15=m Pyridyl) using Method N, Step 2. The foll ow ng

conmpounds were generated using a simlar nethod: QObs.

and

Cbs. Structur@®HMV # Structure MVnie ne 595,440 441

596 460 4 hod BE ORL5 i S

388 389 520

479 Hd 388 389 521
D>—

388 389 522

\N—(NH
O NH

481 C’“@ 388 389 523

-(

424

425

425

425

426

426

426



BE2 BE3 Method simlar to Method M was adapted for
these transformations. The foll owi ng conpounds were

wogeoosasiad simlar nmet hods. Cbs. bs. Struct urP€TNIA2004/041700

482

485

Structure MWme me 597 1 405 406 598 439 440 Met hod
BFF 6 BFq BF1 BF2 BF3 Met hod BF, Step 1: Method
simlar to Method T, Step 1264s used for the synthesis
of BF2 (n =1, R1=Me and R3=phenet hyl, R15=H and
R16=n-propyl). Method BF, Step 2: Met hod |n1lar to
method L Step 3 was adapted for this tran \Eﬁnﬁtlon.

ng s

The foll owi ng conpounds were generated | imlar
nmet hods. Y
N~
O NH “

H-@ 388 389 524 '-, 425 426
>— NH
b
N
N NH
\ NH O/Oé/NH
N -
O “l(\lH q H
H@ 388 389 525 425 426
> NH
b
N NH
! Spoi
O N _NH -
H
HCS 39 391 526 425 426
NH
\
N
N
o
§ \)4NH
tig—N
H
H‘d 39 391 527 425 426




bs.

bs.

Structure MN Structure MVme me 599 376

377 604 397 398 V NH 600 390 391 605 397 398601 390
wWO02905/688H1397 398 602 390 391 607 411 412 603 PLT/UBIG4/041700
Met hod BG J H j

486

487

488

489

490

HOV N Step i
>0 ) n) nBG BG 2

- 265 -

390 391 528

390 391 529

391 392 530

391 392 531

391 392 532

|
O M=t

o

Z—

[o)
\FNH

I=z
Iz

zZ—

0.
)gNH

Iz

)gNH

OC=VN- / R R15 HO <

425

425

425

425

425

426

426

426

426

426



Met hod BG To a solution of BGL (n=1,

R3=cycl ohexyl ethyl) (0.136 g, 0.31 mmol) in CH2Cl 2 was
woadaads16- | uti di ne, AgOTf, and butyl iodi de. PCmAIS2004/041700
reaction was stirred at roomtenperature for 96 hours.
The reaction was filtered through apad of Celite, and

the solution was concentrat@é6 -The resi due was

purified by silica chromatography (0-100%

Et OAc/ hexanes) to furnish B& (n=1,

R3=cycl ohexyl et hyl , R15=n-butyl) (0.124 g, 0.25 mmol,

80%vyield). NB me: 426.1 (M OBu). The fol\.h_Qw ng

conmpound wasc"geepared using simlar nethoth MBG3 Met hod
BH i;BgBH28tep2R25R2N-fbs )
O
H

491 N 391 392 533 ‘f_/ 428 429
HN \
L\N
NH
\ NH N
N o NH
O NH
G
492 . 302 393 534 N’{—/ 428 429
H
\
HO )
\ NH
0=\ NH N . \HNT
8 _ o N
493 J_,R‘CS 392 393 535 D‘;\“O 439 440
HO

/
Q
a94 N 392 393 536 Cx, 439 440

O/
2 e N R —ﬁH
3 3
495 ﬁ'd 392 393 537 N_/_,“ 442 443



VNH ONH Step 3+/ n3 R15\ LHRRLVS5<"HROH:
) OH{ > T )n BH4 BH3 Method BH, Step i . Conpound BHl

woO(2005/05881aycl ohexyl et hyl and RL =n-butyl) (0. 06@TyS2004021700

nmol ) and 5% Pd(OH)2/C (0.040 g) in EtOAc (1 m )/ MeCH
(0.2 nL) was stirred under an atnosphere of H2 for 20
hours at roomtenperature. .Hgy reaction was filtered
through a pad of Celite, and the sol ution was
concentrated. The crude product m xture BH2 (n=1,
R3=cycl ohexyl g{;hyl and R15=n-butyl) was carried on to
the next stkg wi thout purification. Mt hod\N_Bén\,c Step
2. A sol ut9ogNMf BH2 (n=1, R3=cycl ohexyl etdl wand

RL5=n- but ) Ywas H@
496 N~ ; 402 403 538 A 442 443
c =4
N§/
\ NH
N
O NH
497 OHG 402 403 539 442 443
NH
N \N NH
O\ M
498 H@ 402 403 540 “—@§ 442 443
! =4
Ne i
NH
\NJL H
OA—Q
499 405 406 541 \/\’N"O/ 444 445
h \
Cro o
1o N
L H
500 406 407 542 H‘”d 445 446




converted to a product m xture of BH4 and BH3 using a

method simlar to Method C Step 1. The m xture was
wos/bised by silica gel chronmatography using PCT/US2004/041700

Et OAc/ hexanes to yield BH4 (n=1, R2=Me,

R3=cycl ohexyl et hyl and R15=n-butyl) (0.032 g, 0.078

mol , 56% yield) and BH3 (n268 -R2=Me,

R3=cycl ohexyl et hyl and R15=n-butyl) (0.008 g, 0.020

mmol , 14%yield). For BH4 (n=1, R2=I\/|e,

R3=cycl ohexyl g¥thyl and R15=n-butyl), M5 mie: 409.1

M-H) . Fo® p(n=1, R2=Me, R3= cycP yl et hyl and

R15 MVB nie: 400.1 (MeH). thgd BH Step 3.

Co d (n=1, R=Me, R3=cycl of\exyl ety "dhd
RlSnb@g(O 032 g, 0.078 mml) (was_£oRMbrted to

501BH5 (y Me, R3=0¢cl dbex phdt hyIN~ 459 460

=n- but |) }¢D. 016 g, 0.043 mol , 57%y gl d) g a

nmet h stmlar to Method A, step3 M5 il e: 2.1

(MtH)\ The foll owi ng conpound was generated using a
simlar nmethod: CObs. (bs. Structure MN Structure MN

me nle
\ YNH
I[H
502 o 406 407 544 459 460
o
(@]
\
\ NH
AL J\N—ZNE\O
503 Ox 406 407
Method BA
CO,Me <_(OH <_{‘Br
C']l-j —_— !;l —_— N
Bn Boc éoc
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, I;



608 391 392 610 391 392 609 O J 391 392 Method BIBM V
Bl2 A solution of BH(0.020 g, 0.040 nmmol) in DCM (1
wond00j/0388 degassed using freeze/ punp/t haw (4x)PaTetd20ak/041700
At the end of the fourth cycle Crabtree's catal yst was
added and the system was evagdated. \Wile thaw ng, the
system was charged wi th hydiogen gas, and the reaction

t d at t f 6, .
Cranigeh, Kot ERipBe g G AaReR i andiiaach FELLaRe ofganic
Chehiisth 671 (1 7y\00u 6 BE®A 87y, reverse phase HPLC to

fug_rlnsh BI 2(0.01 1 g, 0.022 nmml, 55% ield). M5 me:
368 IMgBj

NMREGDClalvEar 42 (9% 1485A(dR4B!) MbORdE, HI), 4.18 (s,

i xture of 2 nl dioxane solution of BJ1l
ZH)’%Q@,ﬁQ;:NE) (140 ng, 0.5 mmol ) generated using

5 MeMetiodBBAtStep 2 & 2, indole (1.2 eq), potassiumt-
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. (Tetrahedron, 54 1998, 7045-7056). Analytical data for
compound BA3: MS m/e: 262.1, 264.1 (M+H). 'H NMR(CDCls) 1.43 (s, 9H), 3.98
10 (s, 2H),4.11 (d, 4H), 5.78 (d, 1H).

Method BB
R! S
0O N
H,N _ N_(
@ 1 0PN _NH
3 -
R SCN-R R3 N
H
NE)
s n
Boc Boc N ) n
BB1 BB2
TFA/DCM

1
i _(S
NH

@]
R3 +
H
HN )
BB4 BBS

Method BB, Step 1;

15 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%).



Butoxide (1.4 eq), Pd2(dba)3 (0.02 eqg) and

2-di -t-butyl phospi nobi phenyl (0.04 eq) in a seal ed
WwOot20b05889 i rradiated in a mcrowave oven at 12@TOG20@@r041700

10 min and the m xture was separated via a silica gel

colum to give BJ2(R 1=Me, R3=Me) (0.73 ngy). Method

BJ, Step 2 BJ2(R 1=Me, R3=M@yowas converted to BJ3

(R1=Me, R3=Me) using Method BK, Steps 3 & 4. Cbs. Mass

f oMeltHod B, 3fep 333=Me): 319.2. Gbs. Structure MV nle

614 318 319 Method BK Ove Me2N O HN- Lawesson's (NH

cogzmpoomg BB4dert, RGMe, R =cyclohexylethyl) was generated from

BB2 (n=1, R'=Me, R*=cyclohexylethyl) using 20% TFA in DCM.
The following compounds were generated using similar method:

5
\ S
N
0 NH
H
HN
BB5 BB6 BB7
Method BC
R s Rl S R!' NH
N N
N‘( NH NH
0 ()
o NH
- R3 - R3
RS H H
H
R15 N ) R15 N
HN
), Nt Nl
o) o)
BC1 BC2 BC3
10

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°=cyclohexylethyl) using method L step 2.

Method BC, Step 2;

15 Compound BC3 (n=1, R'=Me, R®=cyclohexylethyl 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



R3 D4 ov NHo NHR3 RA R3 R4 BK1L BK2 BK3 \ H. HC

NH4OH, SuOOH \ N MeOH O,

NHo NHONHRIRA R3 R4 R3

WORM0HAIS431BKS BK6 Met hod BK, Step 1. Hydant oi n BK2/US2004/041700
(R3=N- benzyl - 3- pi peri dyl,
according to Method D, Step 1 fromthe correspondi ng

3- pigydr4 dyl , R4=n-Bu).

BK2 (R3=N-benzyl - 3- pi peri dyl,

ket one BK1l ( R3=Nbenzyl -
data for

Anal yti cal
R4=n- Bu) :

R4=n- Bu)
|

HNser N0
N
552 %r N '
0

553

(M-H)

374

388

388

388

= 330.1 .
suspensi on of hydantoi n BK2 ( R3=N- ben

375

389

389

389

574

575

576

577

R4=n-Bu) was prepared

Met hod BK, Step,2: To a
| -ng- pi peridyl,
NH

- NF
yauiQ
N 411
o)
/
N,\
416
o]
\ NH
N

NH
ﬁ/b
0 416

07/ 416

412

417

417

417



(138 ng, 0.419 mol) in DMF (1.5 m) was added
di met hyl f or mam de di net hyl acetal (0.11 m, 0.84 mmol).

woThes/essul ting m xture was heated in a 100 O0Craimius2ed4n41700

for 16h and then cooled to RT and concentrated under
vacuum Thi s crude residue purified by col um
chr omat ogr aphy (MeOH DCM t i'vepr oduct BK3
(R3=N-benzyl - 3- pi peridyl, R4=n-Bu) (140 ny, O0.408
nmol , 97% H(MH—I) = 344.1 . Method BK, \Stqp, 3: To a
sol uti om_q a portion of BK3 (R3=N benzyk{ 3-pi peri dyl,
R4=n- ND ng, 0.20 mmol ) in tol ueng
added ! on's reagent (107 ng, 0.26 ¢7
resul tin \Hﬁme was placed in an oil &
and n at38800 38T f 678 24h. %Af\lte cout’l ng 419

556f or ©
RT, #£h eacti on was quenched by itiron of several
dr of 1 N HCl and then diluted h EtOAc and 1 N

KOH. The phases were separated and the aqueous | ayer
extracted wth Et CAc (2X). The organic portions were
conbi ned, washed with brine, dried over MgSO4,
filtered, and concentrated. This crude residue was
PUHNY bé; preparative TLC (1000 mmsilica, 15%

Et OAc to give two separated diaster rs BK4
(R3= | - 3-piperidyl, R4=n-Bu) (24089,N0.067 mol

33% : = 360. 2) and H/\Z :
'557 N 390 391 579 o 424
0 o

H (o] “,,
g 5O
TN
5 H

558 390 391 580 ?N 424
|
HNYN 0
559 N 402 403 581 424

417

425

425

425



BKS (R3=N-benzyl - m pi peridyl, R4=n-Bu) (22 ng, 0.062
mol, 31% Ms: (M+H) = 360.2). Method BK, Step 4:

woRoesesssgoner BK5 ( R3=N-benzyl - 3- pi peri dyl, RPaT/AB2Y04/041700

was treated with NHAOH (2 ml) and f-butyl hydrogen
peroxi de (70% aqueous, 2 m) in MeOH (4 m) for 24 h.
After concentration, the cr@&¥8 sanple was purified by
preparative TLC (1000 mmsilica, 7.5% 7N NH3ZMeCH i n
DCM . The resulting sanple was dissolved in DCM (1
m), treated wwth 4N HCl in di oxane for\ Nﬂn and

finally %j&bntrat ed to give diastereo products
BK7 (R3z nzyI 3- piperidyl, R4=n-B ng, 0.029
nmol , O*A NI\/R(CDB(D)d760(m ZH)I 9(m3
H, 4.3 B B = 12.

5603.69%) H) 3. 3d°Ebr4§3 58 13 6 , 62?3

3 —2.96 (m 2 H, 245(m1H) 99(m1H)

1.92-1 .78 (m 3 H), 1.68 (br d, J*=12.4 He,

1.50 (dg, Jd = 3.6 Hz, Jg = 12.8 Hz, 1 H), 1. 36 1 22

(m 4H, 1.03 (m 1 H, 0.90 (t, J =7.2 Hz, 3 H).

LCVS: tR (doubly protonated) = 0.52 mn, (singly

protonated) = 2.79 mn; (MH) for both\peq]g,s = 343. 2.
N

I o NH

Q ‘o,
HN§\/ H
: (®) ( ;
561 : e 9 402 403 583 425 426
- (o]

H
\\H/\O 0 /\O
O 402 403 584 N 425 426

404 405 585 425 426



The foll ow ng conmpounds were synthesized using simlar
met hods: M Cbs. Structure Wme 615 281 282 VBr Met hod
WORowssBac N- f 1) P BL3 O\ NH H2N NaBH3CN D@ET/URaE@H/041700
R15 O 2) TFA BL1 BL2 To a 2m Methanolic solution of
BL1 (n=1, R3=cycl ohexylethyl, Rl=Me) (10 ng) was added

BL3 (HCl salt, R15=H, 2 eq)2idd NaQAc (2 eq) and the

564 425 426

565 JJ 425 426
N\

404 405 588 425 426

Re O
(o)
O N N 425 426

410 4N 589



m xture was heated to 60 C for 16 h. After renoval of
solvent, the residue was treated with 20% TFA i n DCM

wof2005/8831m n bef ore the sol vent was evapor at ed PamadiS2004/041700

568

residue purified using a reverse phase HPLC to give
BL2 (n=1, R3=cycl ohexylethyl, Rl Me and R15 H) .
The foll owm ng conmpounds wer-@7%y/nt hesi zed using siml ar

met hods. bs. Cbs. Structure MV Structure MNmMe me -
NXNH " N SNN H O 616 Ha 348 349 617 388 389 Met hod
BMBoc

Boc Bc D DPPA 2) TPP
o QﬁH

NH
N <
NH

Hoee ;‘/b
N 410 411 590 07,N 430 431
411 412 591 431
Y .
\ NH
N
NH
1) ‘,NH \N _(
- NH
H %
2 ) H/D
OyN 411 412 592 °> I 438 439
=
|
N
\ NH
N~ S
O 'NH 0 "NH
N H \\H/\O
L] 411 412 593 Oy N 438 439



HN- Cbz 20% TFA/ DCM 20% TFA/ DCM BM4 Met hod BM  Step 1:
To a toul ene solution (3m) of BML (n=1,

wOR8Bespgdiohexyl et hyl , R2=Me) (0.050 ng) was ad@eu/ub2&)4041700

of di phenyl phosphoryl azide and 1.5 eq of DBU and the
solution was stirred at r.t. overnight. The reaction
m xture was diluted with Et-G%6 and washed with 1% aq
HOAc before the organic layer was dried and sol vent
evapor at ed'\li The resi due was chromat ographed using

Et OAc/ ex o give a product that was treated wth

tri phenyl phesyhi ne (2 eq) in THF (1% wa over ni ght
to gHVE b 1, R3=cycl ohexyl et hyl,

reverzs

after
NS urlflcatlon Met hod BM Stap;@o a DCM
' of BM2 (n=1, R3=cycl ohexyl ) was
57244 1 eq of benzyi’ oxycHRborPfh- 0su_And—the react it 440
was~ sty ed overni ght before the sl yent was
evapokat gd and resi due chromat ographéd to gi ve BMB
(n=1, N

0
Hueo
573 41 M2
/\ ©
N
Method BD
RS Rt S R! NH
\ N N
N— Jl(\lH _/{\IH
o 0
0 NH o »
R® - H - H
H
R15 ) H1§ _N
HN )n O/Sr n 0¥ )
o]
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, R°=cyclohexylethyl) 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.



10

R3=cycl ohexyl et hyl , R2=Me). Conpound BM4 (n=1,

R3=cycl ohexyl et hyl , R2=Me) and BMb (n=1,
WORBes0s8310hexyl et hyl , R2=Me) were generat ed fr @arBN2004/041700

(n=1, R3=cycl ohexyl ethyl, R2=Me) and BM3 (n=1,

R3=cycl ohexyl et hyl , R2=Me) t hrough

Boc- deprot ecti on. Thq fol | owi2ary conpounds were

synt hesi zed using simlar nmethod: Obs. Cbs Structure

MAfHe Sﬁlfd#ﬁh%rc@ umde were ddheriite@likidpa shatabmhBthdd: 468

469 H2N Met hod BN BN1 BN2 A m xture of Pd(QAc)2 (9

ng), triethylamne (17 mcgpliter), triethylsilane (11

#m crol it &tjuctunel BN1 (MWng) |1 n DCW was hyStragereat ed atMw

latmat rt for 1.5 h befor&®he reaction was filtered

through a Celite pad to give BN2 after renoval of

sol vent . |

o NyNH
=Y “
5 ogN

N

|
yNH Q
N 1ta
H
=$-N ;
440 441 596 O b

59 460

Method BE

" et -
\ N

< gt

- R H - R H
H ' R15 R15

HN ) . Rwﬁ\n/N ) n Rwﬁ\n/N )n
0] ' (0]

BE1 BE2 BE3

Method similar to Method M was adapted for these transformations. The

following compounds were generated similar methods.

Obs.
# Structure Mw # Structure MwW

597 405 406 598

Method BF

Obs.
m/e

461

Obs.



Met hod BO The foll owi ng conpounds were gener at ed

t hr ough boc-deprotection of the corresponding starting
wormabossall usi ng 50% TFA in DCM rt 30 m n. CohPCTAER004/041700

Structure MV Structure MVme meo N NH NH 266 267 624

288 289 266 267 625 320 321_731?@! H2N L N NH 274 275 626

320 321 NH2 NHO I H 274 2

R! S R! NH
Rl s N N

N_/{m R'Z_O o ‘/{m o -(NH
o) ) R16 R3 R3

R y BF, H ’ H
RS N RS N

HN () 1/16 ) 1; )n
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 similar to method L Step 3 was adapted for this transformation.

The following compounds were generated using similar methods.

Obs.
# Structure Mw # Structure MW

397

HNs "0
N
599 /\/\/f@%t\‘o 376 377 604

600 390 3N 605 397

Obs.

398

398



Met hod BPBP1 Met hod BP, Step 1 To a solution of BPl

(n=1, R1=Me, R2=H, R3 = cycl ohexylethyl) (0.012 g,
woR002@&s8smml ) in CH2Cl 2 (0.5 nml) was added 2, 6-HQIVUSE00¥041700

(0.010 nL, 5 0.086 nmol ), AgOrf (0.024 g, 0.093 mmol),

and benzyl brom de (0.010 niL, 0.084 nmol). The

reaction was stirred at roe@vV9enperature for 16 hours.

The solid was filtered, and after concentration the

residue was purified by reverse phase HPL‘C to yield

BP2 (n=1, Rl=Me, R2=H, R3 = cycl ohexyl et huL%/Nt'O. 010 g,

0.019 mmol ). M5 me: 526.1 (MrH). 10 Mg odN'QP, Step 2

BP3( n=1, SMe wwR2=H, R3 = cycl ohexyl et hyt?) was
prepared fp BP2(n=1, Rl=Me, R2=H, RBHF'-
cycl oh thyl ) using 30% TFA/ DCM M5

s

: 1
601( M+H) . St r ue0ur e391 606 N_%ZE> 397

“O
N 390 391 607

411

397 398

603
=N
\ g

Method BG

0 0y
04\<N—z Stop 1 o=§<N3—z

<:;§“.R3 —> _is5 R
R\

HO' o

)n zn

BG1 BG 2
Method BG:
To a solution of BG1 (n=1, R3=cyclohexylethyl) (0.136 g, 0.31 mmol) in
CH.Cl, was added 2,6-lutidine, AgQOTf, and butyl iodide. The reaction was
stirred at room temperature for 96 hours. The reaction was filtered through a

398

412



Wme |l N>=NH../-( 627 . 425 426 Met hod BQBOC BCC
, N R2 -NRZ Step 2 BQL BB Method BQ Step 1: BQL was
w@roepesseatt according to Method AZ. To a sol uti arcTelS2004/041700
BQL(n=1 , Rl=Me, R2=H, R3 = cycl ohexyl ethyl) (0.004 g,
0.007 mmol ) in CH2A 2 (0.3 nm ) was added DI EA (0. 007
m _, 0.040 mmol ), acetic aek80¢-0.001 nlL, 0.017 nmol),
HOBt (0.003 g, 0.019 mml), and EDCI (0.003 g, 0.016
pad ohGelite, ahd the aolution wesscaridentratedat The ossitespersabutified by

sitica Qrofaidaphy 40 000es B Qag hasanes 18 famish BE2 1,
R°=cyclohexylethyl, R'®*=n-butyl) (0.124 g, 0.25 mmol, 80% vield). MS m/e:
426.1 (M-OBu).

The following compound was prepared using similar method:

BG3
Method BH

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.



10

15

to provide BQ2 (n=1, Rl=Me, R2=H, R3 =

cycl ohexyl ethyl) (0.003 g, 0.005 mmpl). M5 nfe: 627.1
wOo(2biA)ss3ivet hod BQ Step 2: BQ2 (n=1, Rl=Me, R2PET/UR2004/041700

cycl ohexyl ethyl) (0.003 g, 0.005 mmol) was treated

with 20% TFA/CH2CI 2 (1 nL) in the presence of

PSt hi ophenol resin (0.030 g281.-42 mmol /g) for 3 hours.

The solution was filtered and concentrated to produce

BQR sphtibn GtIBNER (nRR-RP=dydicheryletrnanylIRTaylbutyipwas?2 g,

0. 005 mmlg)) Ms me: 377.2 (MtH) . # Structure MV Qbs.
convgriednn apedyebmixturaet BHE 3rysing apethod similat ke, 2

MetHod C"Stgﬁ 7%= ixtdre was purified by silica gel chromatography using
EtOAc/hexanes to yield BH4 (n=1, R?=Me, R®=cyclohexylethyl and R'°=n-butyl)
(0.032 g, 0.078 mmol, 56% yield) and BH3 (n=1, R?=Me, R3=cyclohexylethyl and
R'®=n-butyl) (0.008 g, 0.020 mmol, 14% yield). For BH4 (n=1, R°=Me,
R=cyclohexylethyl and R'"*=n-butyl), MS m/e: 409.1M+H). For BH3 (n=1,
R?=Me, R3=cyclohexylethyl and R'°=n-butyl), MS m/e: 409.1 (M+H).

Method BH, Step 3.

Compound BH4 (n=1, R>=Me, R*=cyclohexylethyl and R'*=n-butyl) (0.032
g, 0.078 mmol) was converted to BH5 (n=1, R?=Me, R®=cyclohexylethy! 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. Obs.
# Structure Mw # Structure Mw

m/e m/e
|

§ o N\FNH
1 N
H
391 392 610 0"'<:§ 391 392

Method Bl
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HN- . MeO BR1 BR3 Ove Method BR, Step 1: To a
solution of BR1(n=1, Rl=Me, R2=H, R3 =

woeyesiiskmExyl et hyl ) (0.004 g, 0.007 nmol) in pyPC®iUS2004/041700
(0.2 M) was added DVAP (a few crystals) and
met hyl sul fonyl chloride (3 dr&oﬂps). The reaction was
stirred at roomterrperature'z -6 days. The reaction
was quenched with water and diluted with CH2Cb. The
organi c | ayer \yas renoved, and the aqueOl}é phase was
extracted wily CHCI 2 10 (3x). After congentdation,
the brown resi “was purified by revepse\\. MNage HPLC
to vyiel R1=Me —R2=H, = cyci ohgxyl et hyl)
(0.003 ). M5 nfe: 663.2 H) . Met hod BR
Step 2: Rl=Me, R2=H,
cycl ohexyl e prepared from

BI2

A solution of BI1(0.020 g, 0.040 mmol) 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
concentrated, 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
R 0 Ry NH

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), Pdz(dba); (0.02 eq) and 2-di-t-butylphospinobiphenyl (0.04 eq)
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.



BR2(n=1, Rl=Me, R2=H, R3 = cycl ohexylethyl) follow ng
a procedure simlar to Method BQ Step 2. Ms me: 413.1
WO(2biA)3831bs. Structure MVme V. [/ '" 629 4PZTAIS20040)41700

Method BSR2 > O NH HN-/ > =< NH W) Owe // BS3 Mt hod
BS Step 1: To a solution of BS1(n=1, Rl=Me, R2=H, R3 =
cycl ohexyl ethyl) (0.003 g, -@8306 mmol ) in CH2ClI2 (0.3
m ) was added phenyl isocyanate (2 drops). The

reaction was stirred at roogg)stenperature for 16 hours.

# The reaghj-Ahe MW
m/e
\ NH
N~
0= NH
614 318 319
N
Sa
Method BK
o _<0Me o
Me,N \ .
J(J)\ NH.1.CO HN—‘( OMe N—‘( Lawesson's
R3” “R* KCN OAV\INH o L
R3 R? R® R*
BK1 BK2 BK3
S S NH.HCI
\ \ NH,OH, BuOOH AN
N_‘( N—( MeOH N_‘(
0¢/’1,/<NH * 0 ‘\\NH 0?/’/,, NH
RS R* RrR® R? R® R4
BK4 BKS BK6
5 Method BK, Step 1:

Hydantoin BK2 (R3=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, R4=n-Bu). Analytical data for BK2 (R*=N-benzyl-3-piperidyl,
R*=n-Bu): (M+H) = 330.1.

10

Method BK, Step 2:

To a suspension of hydantoin BK2 (R*=N-benzyl-3-piperidyl, R*=n-Bu)
(138 mg, 0.419 mmol) in DMF (1.5 ml) was added dimethylformamide
dimethylacetal (0.11 ml, 0.84 mmol). The resulting mixture was heated in a 100

15  °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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was concentrated and purified by reverse phase HPLC to
provi de BS2 (n=1, Rl=Me, R2=H, R3 = cycl ohexyl et hyl)
wO(20050821¢g, 0.002 mmol). Ms nmfe: 823.5 (M-H). RerhsdoB841700
Step 2: Conpound BS2 (n=1, Rl=Me, R2=H, R3 =
cycl ohexyl ethyl) was subjected to the sane conditions
in Method BQ Step 2. The cr284 i xt ure prepared above
was treated with LiOH (0.006 g, 0.25 mmol) in MeOH
proc(tﬁ:é Emm?iu-ganma-pipemuw, RéaniByr(14asng,dnded immbk 97%),
resi due was purified by reverse phase HPLC to
(M*‘F{iﬁé‘g‘ﬁBSB (n=1, Rl=Me, R2:H,yR3 = cycl ghexyl et hyl)
(0.0012 g, 0.002 mmol). MS me: 454.1 (MtH). Qbs. #
Structure MWnmle | NH >"L- M=< 630 \t\_/ \ 453 454
Method BK, Step 3:

To a solution of a portion of BK3 (R°=N-benzyl-3-piperidyl, R*=n-Bu) (70
mg, 0.20 mmol) in toluene (1 ml) was added Lawesson’s reagent (107 mg, 0.26
mmol). The resulting mixture was placed in an oil bath at 60 °C for 16h and then
at 100 °C for 24h. After cooling to RT, the reaction was quenched by addition of
several drops of 1 N HCI and then diluted with EtOAc and 1 N KOH. The
phases were separated and the aqueous layer extracted with EtOAc (2X). The
organic portions were combined, washed with brine, dried over MgSO.,, filtered,
and concentrated. This crude residue was purified by preparative TLC (1000 pum
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
BKS5 (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 NH4OH (2 ml) and t-butyl hydrogen peroxide (70% aqueous, 2 ml) in MeOH
(4 ml) for 24 h. After concentration, the crude sample was purified by
preparative TLC (1000 mm silica, 7.5% 7N NHy/MeOH in DCM). The resulting
sample was dissolved in DCM (1 ml), treated with 4N HCI in dioxane for 5 min,
and finally concentrated to give diastereomeric products BK7 (R®*=N-benzyl-3-
piperidyl, R*=n-Bu) (12 mg, 0.029 mmol, 43%). 'H NMR (CDs0D) § 7.60 (m, 2
H), 7.49 (m, 3 H), 4.39 (ABq, Jas = 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,
1 H), 1.92-1.78 (m, 3H), 1.68 (brd, J=12.4 Hz, 1 H), 1.50 (dq, Js =3.6 Hz, J3 =
12.8 Hz, 1 H), 1.36-1.22 (m, 4 H), 1.08 (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:



Met hod BTBT2 Method BT: To a round bottom flask were

added conpound BT1 (Rl1=Me, R3=Me) (100 ng, 0.29 mmol),
woanbyy@ssias tol uene (2 m ), 3-am nopyridi ne (5%CTyiS2004581700

mrol ) and 2-(di-tert-butyl phosphino) biphenyl (17 ng,

0.058). The solution was then degassed by N2 for 2

m nut es before NaCM Bu (61 -r@85 0. 638 mmol ) and

Pd2(dba)3 (27 nmg, 0.029 nmol) were added. The reaction

was stirred at 80 _0C for 22 hours. After cooling down
4 1O roegtepperature, B% reaction was poured to cold

wat er and extract & byveCH2Cl 2. The conbi ned organic

| ayer wgs then dried over Na2SO4. After the

filtrat]j on, the concentrated residue was separated by

TLC NH: CH2Cl 2=1: 10) and reverse phase HPLC

(10% Yoot acetonitrile in water w 0.1% ormc acid) to
Adesi rzsd c28®pound BT2 (Rl=Me, R3=Me and

I%f as a formate salt (23.6 ng, white

. 1IHNMR (CDCI3) d 7.50-6.90 (m 13 H), 3.14
(s, 3H Ms me 358 (MtH). Cbs. Obs. Structure MV
Structure MV

Method BL
R'  N-Boc R NH
N—¢ R N—¢
1) O BL3
0] NH ’ (0] NH
\“‘ H2N W
R3 = A R3
NaBHZ;CN
o DCE, MeOH N=
15.
n 2) TFA R™O n
BL1 BL2

To a 2ml Methanolic solution of BL1 (n=1, R3=cyclohexy|ethyl, R‘:Me)

5 (10 mg) was added BL3 (HCl salt, R">=H, 2 eq) and NaOAc (2 eq) and the
mixture was heated to 60 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,
R®=cyclohexylethyl, R' = Me and R'® = H).

10 The following compounds were synthesized using similar methods.
Obs.
# Structure Mw # Structure Mw
m/e
NH H
‘NJLNH \NJ}I‘NH

\
616 HO»NﬁH 348 349 617 OhN:O‘H 388

Method BM

Obs.

389



me me NH X HN N 631 347 348 632 156 357 633 357 358
635 357 358f 634 357 358 636 358 359 Method BU O N

woNBarz0s83mnT -R3 L TFAHN N, Cbz' BU2 BU3 V RI1 PRVAISKB@G41700
tmNH MO MO | n BU6 BUS BU4

- 286 -

Boc, Boc Boc,

R2 _/<N
N
o NH 0 NH 0 NH
" ; ) ?FI';‘:A ad Z-OSu »
n OH o NH2 HN-Cbz
BM2

BM1 BM3
20% TFA/DCM 20% TFA/DCM
R2  NH R2 NH
N— N—¢
0 NH 0 NH
R3 RS
n NH JHN-Cbz
BM4 BM5

Method BM, Step 1:
To a toulene solution (3mi) of BM1 (n=1, R®=cyclohexylethyl, R°=Me)
(0.050 mg) was added 1.5 eq of diphenylphosphorylazide and 1.5 eq of DBU
5 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
10  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,
15  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.



Met hod BU, Step 1, To a round bottnmed flask containing
BUL (m=1, n =1, Rl=Me, R3=Cycl ohexylethyl) (99 ng,
w®2@8@sssml ) of the trifluroacetic acid salt OfCT/US2004/041700
pyrol I idine derivative in 5 nl of DCM was added (86
m., 0.614 mmol) of triethylam ne followed by addition
of (76 ng, 0.307 mmol) - 287 -
N- (benzyyl oxycar bonyl oxy) succinim de. Stir at room
t el'ﬁtﬁfoﬂle’r@hé@ﬁpéﬁhds Wierel bgnthbsized xisihigesiwiilah nidthba@nd
extract with sat'd NaHCO3 soln, then water. Coll ect
the organic portion andulry over Na2SCu, filter and ops.
# concerStnuatuge i N vacMW  Puri f y#by sil i $teuchage Mw
chromat ogr aphy (el uti ng'“(ﬁth 0 to 60%t CAc/ hexanes) t gie
yieldg BU2Z (m=1, n = 1, Rl=Me, R3=Cycl ohexyl et hyl)
(13 , 0.284 mmol, 93%vyield). MSffe: 458.1 (MtH).
Ve NBU 2, 5 To a solution 2 =1, n =
1, = _ cl ohexyl ethyl) (130 '
in areacti vial was added 0.5 ni sol ution of
618 /0%t B I n wat eggzands4y Sefg of NH

and shake/at roomtenperature fo 2b,_she m xture was
conceqj"\?gat ed in vacuo. The m xtu diluted with 1
m of OH and a m xture 30 ng of Na and BoC20 (87

ng, 0.398 mmol) were added. The 1O solution mxture
was stirred at roomtenperature for 18h before it was
concentr at ed

Method BN
9@
i (o
Cbz—NH
BN1 BN2

A mixture of Pd(OAc); (9 mg), triethylamine (17 microliter),
triethylsilane (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



and the residue purified by silica gel chromatography

usi ng Et CAc/ hexanes to yield the BU3 (m=1, n =1,
WORDeNBS3IR3=Cycl ohexyl et hyl) (90 ng, O0.167 nmoIPCTAS2004/041700

yield). Ms nfe: 541.1, 441.1 (MtH). 15 Method BU, Step

3, Asolution of BUB (m=1, n =1, Rl=M,

R3=Cycl ohexyl ethyl) (90ny, -@8867 nml) in 5 m of MOH

was hydrogenat ed usi ngl QO ng of Pd(OH)2-C (20% w w) at

1 atmfor 1 h. The reaction mxture was filtgamned

t hr ad pad of di atomaceous earth and the pzé was
washeq with MeOH. Concentration of the col ed

organi c’portions >0 in vacuo yielded BUW ( n =
1, R1= ohexyl ethyl) (47 ng 0.11 mml 70%
yi el d). 407 1 éﬁl\/&%l\/bt hod BU, St To a
62¢j al cont a| § 10 ny2 er@t 4 4 r SI evedssd 289
was added 5 met hoxyphenyl bor oni c aC|
0.395 mmol) then 3 m of anhydrous MeCOH. th| s

m xture s~added pyridine (100 m, O 65
Cu(CAc)2 (7 ng, 0.038 nmmmol ), and BU4 (m=1, n—l
R1=Me, R3=Cycl ohexylethyl) (7.83 ng, 0.019 mmol) and
the m xturepgvas stirred at roomtenperature for 96 h

before it uenched with 0.25 ni \ NH
q N—<
( O™\
NH .

N

o)
NH 266 267 625 320 321
HN

H,N

%

N NH

621
22 274 275 626
623 o

320 321

o

NH

N\(
E\IH 274 275

Method BP



of 7N ammoni a i n nmethanol solution. The reaction

m xture was extracted with water |10 and DCM and t he
wrgsnissil ayers were dried and concentrate i n RGEUS2004/041700

The residue was purified via a reverse-phase HPLC to

gi ve a product which was treated with 5m of 40% of

TFA in DCM for 5 h. After r@88val of the volatiles,

the residue was purified using a reverse phase HPLC

systemto furnish BU5 (m=1 =1, , R

R1=MeBPB=Cycl ohexyl et hyl gan 1=m MeCPh) as the R N

forﬁic R salt (0.7 ng, § & mol , 30. 1%y|eld“(

VS 413.1 (MH). 0030;% Structure MV# O NH

St e MVnme me 63 59 638 ) 412 413 V

Met o RBV R2 Rt—O™x NH O

HO ) i o ) . b ) n
BP1 BP2 o

Method BP, Step 1
To a solution of BP1 (n=1, R'=Me, R?*=H, R® = cyclohexylethyl)

(0.012 g, 0.028 mmol) in CHCl, (0.5 mL) was added 2,6-lutidine (0.010 mL,
0.086 mmol), AgOTf (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).

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 mle
o)
°"C§ 425 426

Method BQ
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BVl Bv4 BV5 Method BV Step 1: The nethod was adapt ed

froma literature procedure (Page et al., Tetrahedron
WOI005205836, 7265-7274) A hexane sol ution of nBwWAT/(S2004/041700

m _, 11 mmol) was added to a -78 C solution of BV2 (R4

= phenyl) (2.0 g, 10 mmol) in THF (47 m _). After 60

mnutes at -78 C, a sol utio@9%f- BV1 (R3 =

3- brono-4-fl uorophenyl) (2.24 g, 11 mol) was added

and thg %%action slowy warnmed,P8RT over 18 h. The _ =

\

reacti o‘n\ ure was quenched wi-th ®aturated ammoni urﬁ\N‘(N
chl oro®e_sol uti on and extracbeﬁ}gth CH2Cl 2 (2 Xx), oA(NH
dried pvegs MgSO4 and concent r gt'eds under vacuum The = o3
res 'ngoi|wa§‘_‘*§l;bjét,=r<§d silica gffP%  o=(

y ography using 4-10% c/ Hexanes to gi vBN
ite's8lid BX3 (R3 = hr onot %-f | uor ophenyl and

yl) (1.69 g, 4. 249 42?. 1H NVMR (CDCl 3) d

61 (mBQ2 H), 7.27 (m , B (m 1 H16.92 (nPXB
1 A 6.68 (m 1 H, 3.15Ms, 1 H), 2.57-2.73 (m 4
H, 1.89 (m 2 H). Mthod BV Step 2: A solution of BV3
(R3 = m@tmgﬁgt@gﬁ@phenyl and R4 = phenyl) (1.69 g,
4.23 mmol ) in acetone (40 mM ) was slowy added via
addi t i oBGluMas preparad acogrding ta Methagd AZ.

To a solution of BQ1(n=1, R'=Me, R%=H, R® = cyclohexylethyl)
(0.004 g, 0.007 mmol) in CHxCl, (0.3 mL) was added DIEA (0.007 mL, 0.040
mmol), acetic acid (0.001 mL, 0.017 mmol), HOBt (0.003 g, 0.019 mmol), and
EDCI (0.003 g, 0.016 mmol). The reaction was stirred at room temperature for

MeO—,

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 mmol).
MS m/e: 627.1 (M+H).

Method BQ Step 2:

BQ2 (n=1, R'=Me, R°=H, R® = cyclohexylethyl) (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

376 377

Method BR



N- br onosucci ni mde (NBS, 11.3 g, 63.3 mml) in acetone

(200 mM ) and water (7.5 m ). The m xture was slowy
woznsessstio RT, and quenched after 60 mi nutes VirATHUL004/041700

aqueous Na2S(3. After diluting with CH2Cl 2, the | ayers

wer e separated, and the organic |ayer washed with

wat er (2x), brine (1x) and-@eied over MySH.

Concentration under vacuum afforded an oil which was

subj ected to si IA 8eG gel chromat ogr aphy u%qcng 5% R2

Et OAc/ Hexanes to\gid&a solid BV4 (R3 \

:\N F‘\N /N
hnyl and R4 = phenybé{%% nmy, 2.24 ofﬂjm
Xa,

mmol , 53%. VRe{ CDCI 3) d 8.19 ( 7.93 (m 3
H, 7.66 ( B0 (M h Moo 2ok (1 H) St oedio i
Met hod BX ' BV5 (R3 = 3-brono- uor ophenyl and HN

= phenyl).an =Me and R2 = H) lwas ‘prepared from n
BVv4 (R@"e‘—) ono- 4-f | uoropheny? @ R4 = phenyl) BR3
usi ng Met hOB( AS, BRtep 4. Obs. Obs.XStru®bre Mmw
Structure MP¥a e e \ OMe

Method BR, Step 1:

5 To a solution of BR1(n=1, R'=Me, R?=H, R® = cyclohexylethyl)
(0.004 g, 0.007 mmol) in pyridine (0.2 ml) was added DMAP (a few crystals) and
methylsulfonyl chloride (3 drops). The reaction was stirred at room temperature
for 6 days. The reaction was quenched with water and diluted with CHxCl,. The
organic layer was removed, and the aqueous phase was extracted with CHxCl,

10  (3x). After concentration, the brown residue was purified by reverse phase
HPLC to yield BR2(n=1, R'=Me, R®=H, R® = cyclohexylethyl) (0.003 g, 0.004
mmol). MS m/e: 663.2 (M+H).

Method BR, Step 2:
15 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.
# Structure Mw
m/e
629 412 413

20 Method BS
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639 261 362 640 261 NA Human Cat heosin D FRET assay.

This assay can be run in either continuous or endpoint
wofwoFess311Cat hepsin D is an aspartic protease tPEatUusS2004/041700
possesses | ow primary sequence yet significant active

site honol ogy with the human _aspartic protease BACEl
BACEL i s an anyl oi d | oweri n&glzarget for Al zheiner's
di sease. gspl n D knockout mice die wthin weeks
after blrt,h to multiple A, gi ne, and CNS R2
def ect s. TheN bs’?trate USEdPth| ovVN “Reen descri bébl

(Y. Yasudg : herNH@;QS 1137 (1999)).
Substrate 3enzyrre are }y avail abl e. 0

of 4 u et ermned | ouro Ab For the substra R3
bel oM the assay con {on$ descri bed

cons{ si W th Yasuda et ; The assay,

mabul i nal Vol ume usi 34 wel'l Nunc bI pI

congendr at iBHs of compoun e pre-incubat W|th
enzyng for 30mns at 37C fdl | oB82 by addi 3
subst ©Mee with continued i ¥ati on at 37 or Bas
mns. The rate of increase in fluorescence is |inear
for over 1h and is nmeasured at the end of the 10

i ncubatMGm%ﬂsoSt%Mg a Mol ecul ar Devi ces FLEX

stati onrplal G f5R8EBs 1151, H'EMe, R%=H, R® = cyclohexylethyl)
(0.003 g, 0.006 mmol) in CH,Cl, (0.3 mL) was added phenyl isocyanate (2
drops). The reaction was stirred at room temperature for 16 hours. The reaction
was concentrated and purified by reverse phase HPLC to provide BS2 (n=1,
R'=Me, 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® = cyclohexylethyl) 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
ok
o) NH
NH k]
o= H
630 N 453 454

Method BT



interpolated fromthe 1C50s using a Kmval ue of 4uM

and the substrate concentration of 2.5uM Reagents 15
woNaeHesesidate pH 5 1% Brij-35 from 10% st ock ( Cadmcseiarm700

DMSO Purified (>95% human liver Cathepsin D

(At hensResear ch&Technol ogyCat #16- 12- 030104) 10

Pepti de substrate(Km=4uM Baglgem Cat # M 2455

Pepstatin is used as a control inhibitor (Ki~0.5nM

and is available from Sigma. Nunc 3% weNH bl ack

pl ates Fi nal Assaygbuf ygr conditions N5{100rM Na

Acetate pH 5.0 0. 02%-#fi]-35 1% und is

diluted to 3x fi cqygentration if & ay buf f er

cont ai ni ng 3% R
QT
R2yH

Br
BT1 BT2

Method BT:
To a round bottom flask were added compound BT1 (R'=Me, R*=Me)
(100 mg, 0.29 mmol), anhydrous toluene (2 ml), 3-aminopyridine (55 mg, 0.58 mmol)
5  and 2-(di-tert-butyl phosphino) biphenyl (17 mg, 0.058). The solution was then
degassed by Nz for 2 minutes before NaO-t-Bu (61 mg, 0.638 mmol) and Pdz(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,SO4. After
10 the filtration, the concentrated residue was separated by TLC (CH3zOH:CHxCl>=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 MwW # Structure Mw

NH

N ;
O o HN HNJL N~
631 Q 347 348 632 O

156 357

633 0 357 358 635 0 357 358
" @ )
r N O N



JO 10ul of conpound is added to 10ul of 2.25nM
enzynme(3x) diluted in assay buffer w thout DVSO m xed
woRopE638y1,1 spun, and incubated at 37C for 30m rPCT/IBR004/041700

substrate (7.5uM is prepared in 1x assay buffer

wi t hout DMSO. 10ul of substrate is added to each well
m xed and spun briefly to r®89fi-ate the reaction. Assay
pl ates are incubatedat 37 C for 45m ns and read on 384
conpati ble fluorescence plate reader using a 328nm Ex
and 393nm Em Conpounds of the present invention

exhi bit hCathD Ki data ranges from about 0.1 to about
500 nM preferably about 0.1 to about 100 nM nore
preferably about 0.1 to about 75 nM The follow ng are
exanpl es of conpounds that exhibit hCathD Ki data
under 75 nM structure structure ON ~ HO ,'Ny NH CK
HN=<Ta

JNLH NH
H
4 O 636 D o

O 357 358 Q 358 359

63

Method BU
R! R? R?
i | ]
o N?;S o N\/és o N7¢NBoc

)m NH .)-' NH RNH

R3 — m R3 —t m R3

TFA HN _N N
n Cbz n Cbz n
BU1 BU2 BU3
R1 R1 R1

Me0\©/ N MeO N HN
" o ,,

BU6 BUS BU4

Method BU, Step 1,

To a round bottmed flask containing BU1 (m =1, n = 1, R'=Me,
R3=Cyclohexylethyl) (99 mg, 0.307 mmol) of the trifluroacetic acid salt of pyrollidine
derivative in 5 mi of DCM was added (86 L, 0.614 mmol) of triethylamine 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,SOy, filter and
concentrate in vacuo. Purify by silica gel chromatography (eluting with 0 to 60%
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43)

NOHN=<J/ -NTHNN NHO,NH-r N NHO<TV-NH
NH ¢ V NHThe follow ng conpound has a hCath D Ki val ue
wm200808831INnM  BACE-1 Cl oni ng. Protein Expressi GrCEO$2004/041700
Purification. A predicted soluble formof human BACEl

(sBACElI , corresponding to am no
- 295 -
EtOAc/hexanes) to yield BU2 (m =1, n = 1, R'=Me, R3=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
ml 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 NaHCO3; and Boc,0O (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 solutionof BU3 (m=1,n=1, R'=Me, R*=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 mmol,
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 ml 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 5ml
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 furnish BU5 (m =1, n = 1, R'=Me,



acids 1-454) was generated fromthe full |ength BACEl

cDNA (full length human BACEL cDNA in pCDNA4/ nmycH sA
wooesdsssiat ; Uni versity of Toronto) by PCR usi mgTiUs2004/041700

advant age- GC cDNA PCR kit (Clontech, Palo Alto, CA. A

H ndl I I /Prel fragnment from pCDNA4- sBACEL nyc/ Hi s was

bl unt ended using Kl enow anr@g9subcl oned into the Stu |

site of pFASTBACI (A) (lnvitrogen). A sBACElI nycH s
R3=(.E)ﬁ§l@ﬁ§bkw@h?| RAaRI' R MABPRY L thd Yokhnapids sait of0.7 'mg, 0.0015

| OBac cel |l s(G BCO BRL1). Subsequent |y, the sBACEI

mmehy 30§15 yigtdl MEdn&: AdditT MeH)-r ansfected into sf9 cells

using Cell Fectin (Invi tc; ogen, San Diego, CA) in order Obs
to gengrate reconmj nantOlisacul ovirus. Sf9 cells wer :

¥ grown TH'4He900- Wdi ugge | nvi t Fogen) S%Bﬁﬁ’éﬁent edeMW m/e
wi th 3% heat inactivatedFBS and 0.5X

penicillin/streptonmycin solution (Invitrogen). Five
mII,iIite‘rNs wf high titer plaque purifiedn8ACENYC/ H s

Vi rs WI% Q\gﬁd to infect 1L of Iogafgjithna} Nty growi ng
#ﬁ‘l'

st ¥ cel 72 hours. Intact cellg were pge d b1y
637centyi Nugat i on at 880028° f or 1838ni nu N_The 412 413
supernatant, containing secreted sBA , was
collected and diluted 5 50% v/v with 100 mM HEPES, pH
8.0. The diluted nediumwas | oaded onto a Qsepharose
colum. The Q sepharose colum was washed with Buffer
A (20 mM HEPES, pH 8.0, 50 MM NaCl). Proteins, were
el uted fromthe Q sepharogfirey@y W th Buffer B (20
nmv R
R Y
R4 4 N—¢
3
qsCHO g — R Js><s . Ral‘\‘rn o :ng .
k/‘ l\) o R3 R4
BV1 BV2 BV3 Bv4 BV5

Method BV Step 1:

The method was adapted from a literature procedure (Page et al., Tetrahedron
1992, 35, 7265-7274)

A hexane solution of nBuLi (4.4 mL, 11 mmol) was added to a -78 C 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 CHxCl> (2 x), dried over
MgSO4 and concentrated under vacuum. The resulting oil was subjected to silica gel
chromatography using 4-10% EtOAc/Hexanes to give a white solid BX3 (R® = 3-
bromo-4-fluorophenyl and R* = phenyl) (1.69 g, 4.23 mmol, 42%)."H NMR (CDCl3) &

.7.61 (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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HEPES, pH 8.0, 500 mM NaCl). The protein peaks from

the Q sepharose colum 1O were pool ed and | oaded onto
WwO0e00d/6588iA agar ose col um. The Ni - NTA col uim wWeETIUs204/041700

washed with Buffer C (20 mM HEPES, pH 8.0, 500 mM

NaCl ). Bound proteins were then eluted with Buffer D

(Buffer C+250 nM i m dazol e)}.297eak protein fractions as

deternmined by the Bradford Assay (Biorad, CA) were

COACSHNutiGH 6FBYS (R -238RBi0-4IDorsh HEMYE &nd mﬂphenyl) (1 69 g, 4.23
(MIlipore). sBACEI purity was estimted to be -

mmel} lmgca@@@s@@dnbng@@w@a@dﬁﬂ vignagdition fungl to a 8 solution of

n | R
NPl BT GSEE o) LA (A o)l hater 75
mL)preimmiune Wasrsiewlyhn/arnpndatceRff aadreieached after §9 minutes with 10%

{=1qu%<£jdr 5{ 3b|£§g)rt 5‘@5@/ t?nl éﬁg |2$A3§ 'PX%E ("EBE ?el(pta%ted and the

orgdﬁTdfﬁlySEWHbﬁé&WHW@ebl(M)l Brin&l( H)Bired drée ouet MySD,. Concentration
France), 5 mM unl abel ed APPswbmcgtl de

undenvaauug-afiprsad-amolk which was:stbirgied de stisageh ghromatography using

59 3 20 4 _
5% BOMHb Rl fuf SUATHOR, ) 200IORCER Bl anc R -
phelﬁ:‘fk) (Ggihdwgl@zﬁlglnyner @3%\)er EH NMR (CDEH) 08 AOr (n301 M)n783 (m, 3 H),

eact i ons ni t| ed by addition of

7~665(U"E)s1( HS &5 {my 2H 7%‘“ u&t kesulting in a

Method BX Step 3:

BV5 (R® = 3-bromo-4-fluorophenyl and R* = phenyl and R'=Me and R’ = H)
was prepared from BV4 (R® = 3-bromo-4-fluorophenyl and R* = phenyl) using Method
AS, Step 4.

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

NH NH
SN~ SN~

o NH O NH

Br Br
639 O O 261 362 640 O O 261 NA
F F

Human Cathepsin D FRET assay.

This assay can be run in either 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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15 total volunme of 25 m. After 3 hr at 30 C reactions

were term nated by addition of an equal volune of 2x
waropossaif er containing 50 mM Tris-HCl pH 8. 0, P@L/6S20h4/041700

KF, 0.001%Brij-35, 20 ng/m SA-XL665 (cross-Iinked

al | ophycocyani n protein coupled to streptavidin;

ClS-Bio International, Frangeg-(0.5 ng/well). Plates

were shaken briefly and spun at 1200xg for 10 seconds

The élsbsm%hé Skedlbleldvi As Hebh ddseribed (vIvadiudaét . al.Bieehent: , 125,

he i ncubation. HTRE nmeasurenents were nmde on a
1137F(aeea))d Substale apd enzymerarnel earemeecialbr availabip. 38 Kmaf 4 uM was

el P O SRR A gy e

and 8@oneisiten with dMasutiaret400 ns. | C50 deterninations for
inhibitors, (/), were determ ned by neasuring the
percent change of the relative fluorescence at 665 nm

The ?ééﬁgﬁ@ci‘umn bRl Ahatvoiemb! ugmgea@@a%mt\luﬁa%lm plate. 8

ratio), in the presence of vary
conceotiationsafcoatpousd areife-igcybated V\ef@mm%fqro’wrwﬂs at37C

follofa Y acilibrdt Rt whif Mohfifaéd [RABERGH AR 700 B MRS The

ta was per usin
rate ebihtrezse in élbeoéscegcéwhnqz&rrfaneveﬂ h agd 48 measyrad abine end of the

at al l for var e.slo Y=Bot t + .
incutial. sesicebiignd el et Qrmides Bex FFRB repder Kigare
mterb@lﬁﬁ:!d fr&nim tAE 1C80§ B gaé Kemvaluel of 4GM aintitRe gabstate concentration

hange in ratio and starts at bottom and goes to top
OfZWMh a signoi d shape. Conpounds of the present

i nvention have an | C50 range from about 0.1 to

Reagents
Na-Acetate pH 5

1% Brij-35 from 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 plates

Final Assay buffer conditions
100mM Na Acetate pH 5.0
0.02% Brij-35

1% DMSO

Compound is diluted 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



about 500 mM preferably about 0.1 to about 100 mM

nore preferably about 0.1 to about 20 MM The | ast
woconpesssid | n Table M has an |1 C50 val ue of 0. 32QTNIS2004/041700

Exanpl es of conmpounds under 1 mMare |isted bel ow

H3CF - H3'" | Xr

CHB HC NH3\ .- CH31...V- NO/ 3

/| HCV - NHCH O-NNHO "-K8H9 -

at 37 C for 45mins and read on 384 compatible fluorescence plate reader using a

328nm Ex and 393nm Em.

Compounds of the present invention exhibit hCathD Ki data ranges from about

0.1 to about 500 nM, preferably about 0.1 to about 100 nM more preferably about 0.1

to about 75 nM.

The following are examples of compounds that exhibit hCathD Ki data under

75 nM.
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H3C O CH3NHuman mature Renin enzyne assay: Human Renin
was cl oned froma human ki dney cDNA |ibrary and
WwOQCatsmssdimal | y epit ope-tagged with the V5- 6H sPEEXS2I08041700
into pCDNA3.1 . pCNDAS3. 1-Renin-V5- 6H s was stably
expressed in HEK293 cells %ggnpyrified to >80% usi ng
standard Ni- Affinity chro ography. The prodonai n of
t he reconbi nant human reni n-V5-6H s was renoved by
limted proteolysis using i mobilized TPCK-trypsin to
gi ve maturehuman renin. Renin enzymatic activity was
nmoni tored using a comercially avail able fluorescence
resonance energy transfer(FRET) peptide substrate,
RS- 1( Mol ecul ar Probes, Eugene, OR) in 50rM Tris-HC pH
8.0, 100mwNaCl, 0.1%Brij-35 and 5% DVMSO buffer for
40m ns at 30 degrees Celsius in the presence or
absence of different concentrations of test compounds.
Mat ure human Renin was present at approximately 200nM
Inhibitory activity was defined as the percent
decpegse in renin induced fluorescence at the end of
the\.4®nai n i ncubati on conpared to vehicle controls and
sanpl esnlgeki ng enzyne.
HN={

N
H

The following compound
c

o5

N
HN=x
N

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 Hindlil/Pmel fragment
from pCDNA4-sBACE 1myc/His was blunt ended using Klenow and subcloned into
the Stu | site of pFASTBACI(A) (Invitrogen). A sBACE1mycHis recombinant bacmid
was generated by transposition in DH10Bac cells(GIBCO/BRL). Subsequently, the
sBACE1mycHis bacmid construct was transfected into sf9 cells using CellFectin
(Invitrogen, San Diego, CA) in order to generate recombinant baculovirus. Sf9 cells
were grown in SF 900-1 medium (Invitrogen) supplemented with 3% heat inactivated
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| % of hRenin at 100 nM Conpound 68.875.3 76.9 In the
aspect of the invention relating to a conbination of a
wamopesad of fornmula | with a cholinesterase irtiN200w041700
acetyl - and/or butyrylchlolinesterase inhibitors can
be used. Exanples of cholin erase inhibitors are
tacrine, donepezil, ri vastl'g ne, gal antam ne,
i dostigm ne and neostigm ne, w.th tac[#

FBS %@é%mqmqitlm@é@p&w@n tioR (REAISD- é{/]%e’gwilliliters of high titer
) 1 a L O i .

pacé BLFISESEACE 51 REARE ey uEpl 1o IBPL 16, [eRbiriRaliPgrowing

sf9 ceils ferriahhoursntiatpshcells wete pelleted dytcegrifugation ah30@0xg for 15

mind58 roF ARPLETa chrahASRERRT BaRE PR R IePyd e
50%a/f/\¥ Wit'thn qgahM EHERES, pH 8ct Ahewiilate’l mediuth swsdoaded ontdsa Q-
patents

, 883, 096; 6,037,352: 5,889, 006;, 6,043, 255;
sephairesscajugin. 5'!3'@% g’ ,3’8,3%68&6%% was washerhyith é%é&?‘s@@; mM
HEPESOg)i‘i 2955031 Iﬁaéﬁ& 812; and in WD 03/031412, all of

whi'Ch ar e 1 ncorporated herein by reference.

Proteins, were eluted from the Q-sepharose column with Buffer B (20 mM
HEPES, pH 8.0, 500 mM NaCl). The protein peaks from the Q-sepharose column
were pooled and loaded onto a Ni-NTA agarose column. The Ni-NTA column was
then washed with Buffer C (20 mM HEPES, pH 8.0, 500 mM NaCl). Bound proteins
were then eluted with Buffer D (Buffer C+250 mM imidazole). Peak protein fractions
as determined by the Bradford Assay (Biorad, CA) were concentrated using a
Centricon 30 concentrator (Millipore). sBACE1 purity was estimated to be ~90% as
assessed by SDS-PAGE and Commassie Blue staining. N-terminal sequencing
indicated that greater than 90% of the purified sSBACE1 contained the prodomain;
hence this protein is referred to as sproBACE1.

Peptide Hydrolysis Assay.

The inhibitor, 25 nM EuK-biotin labeled APPsw substrate (EuK-
KTEEISEVNLDAEFRHDKC-biotin; CIS-Bio International, France), 5 uM 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 pg/mi SA-XL665 (cross-linked allophycocyanin protein coupled to
streptavidin; CIS-Bio International, France) (0.5 pg/well). Plates were shaken briefly
and spun at 1200xg for 10 seconds to peliet all liquid to the bottom of the plate before
the incubation. HTRF measurements were made on a Packard Discovery® HTRF
plate reader using 337 nm laser light to excite the sample followed by a 50 ps delay

and simultaneous measurements of both 620 nm and 665 nm emissions for 400 ps.



For preparing pharmaceutical conpositions fromthe

conpounds described by this invention, inert,
w@ias/mnesseut i cal # acceptabl e carriers can be eiRrG®EUS2004/041700

solid or liquid. Solid form preparations include

powders, tablets, dlsper3|b$ﬁ granul es, capsules,

cachets and suppositories 8- powders and tablets may

be conpri sed of from ahout 5 to about 95 rcent .
adCsy fergrnations:for iRiass.« s were detar M'%?‘EEXF%QQ&%WS the

percefit ¢HEhR' &f th@ rSIataO@QIUSFéééghE@%PBQB‘EFﬁn de?@étf—‘Bj/ tHB relative

St ear at'e, talc sugar or | act ose | et S, pomders
fluoresesnseatHa0 mmp(ﬁﬁﬁa!@% satid)eintbe presenssi ofdvammqmmentratuons of /

and §itb oo Mot S AU b RareC SRRy Howresgion analysis o

5 this cumawﬁas:pemf@mﬁ@d uymgl@mhﬁ’@ﬂmm I&UISoﬁwaréJQelfa@m@fdm parameter

n's Pharnaceuti c ence
'OQ'SE‘BPHUEEFP'?’l tB%t al gﬂ!ﬁaga’ a ‘i%[ IioPes KFRgttem ﬁEﬁEI%ﬂ\tom
(1+16’ﬁ(l'o|£69% 5 *Hli Blbde )goxr% meqe r’i\thh%f?cbﬁ@éd{ﬂa%n of |, Y is the

usp ensi ons and S|ons As an exanpl e
percemt,changedntratio eﬂd%s@ﬂs(at tmtpm apd gogb dadop Witbd sigmoid shape.

S5kl 5 B bR B i tbout .1

10  abowut %pwl p«@ﬁe:@bg/ @thm IS abbitHOEILIY mr@rpﬁ@&rrablymut 0.1to
al so i nclude solutions for intranasa
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)?alr%gt)leg%f co%porllj%dlédu% e?|1 u;h\'/l %rr]g lis ré% Bc’ecil hds in




powder form which may be in conbination with a
phar maceuti cal » acceptable carrier, such as an inert

wezwpnssssied gas, e.g. nitrogen. Al so included Bt BUSOD4/@1700

form preparations which are intended to be converted,
shortly before use, to liquid form preparations for

ei ther oral or parenteral ad8W¢ ni stration. Such [iquid
forms include solutions, suspensions and emrul si ons.
The conpounds &f the invention may al so be deliverable
transder mgl Ly The transdernmal conpositions can take

t he f or mcof crea#ﬁgi>naions, aerosol s and/ or enul sions
and can be include nia juw ansdermal patch of th
matrix or reservoir bypelas are conventional

art for this purpose, Keferably the congound i
re erably, the HQhM

adm ni stered oral |4
preparation is in aunit yage fornlarﬁ/such for

the preparation is subdivided into suit#&bly sized
doses contai ning appropriate quantities of the active
conponent, e.g., an efjffective anount to achieve the
desi red purposg. G unntlty of active conpound jﬁ a
uni t dos®_of v - «be varied or adj G
from about




ng, nore preferably fromabout 1 ng to about 25 ng,
according to the particular application. The actua
walzeagsssenpl oyed may be vari ed dependi ng upon RGEEUS2004/041700
requi renents of the patient and the severity of the
condition being treated. Determ nation of the proper
dosage reginmen for a particdPar situation is within
the skill of the art. For convenience, the total daily
dosage may be divi de@Hand administered in portions
during t h#Hday as re uired. The anount and frequency,
of adm nistrati ormrg
and/ or thg phar
will be pegul at
attendi ng_cl
condi ti onC4r

Ndonpounds of the inventio

g,utﬁsjl A accept abl e /sEkt s t heregt 74”“
dacordingtothejut of &

sgnsi dering such rs

he patient as well '

ut 300 ng/day, preferably
ng/ day to 50 ng/day, in tw to four divided doses.

When a conpound of f la | is used in conbination
with a cheyj nesterase] i*nhibitor to treat cognitive
di sorders, ftheseq cti conmponents may be 3
coadm ni st ered si tarfgousl y or sequentially,
si ngl e phar maceu Nonposi tion

.IG.




conprising a conmpound of formula I and a
chol i nesterase inhibitor in a pharnaceutically
woamogpisatll e carrier can be adnmi ni stered. The cuTpsS2eMME1700
of the conbination can be adm nistered individually or
together in any conventional oral or parenteral dosage
form such as capsul e, tableB06powder, cachet,
suspensi on, solution, suppository, nasal spray, etc.
The dosage of the cholinesterase inhibitor can be NH
determ ned from published material, and may range f{fom
0.001 to 100 ng/ kg body wei ght. \Wen separate
phar maceuti cal conpositions of a conpound of
and a cholinesterase inhibitor are to be ag
they can be provided in a kit conprising i
package, one ¢ontai ner conprising a conmpound

formula | ingyaypRarpaceutically acceptable darri
and a sep taj ner conprising a cho

i nhibito ceut Fy accept ab

with the co o | and thg

i nhi bi tor belyrg present in amobunts such that the

conbination is therapeutically effective. Akit is
advant ag for adm nistering a conbinati on when, for
exanple,i ? onponents nust be adm ni stered at

di fferent intervals or when they are in dléfereq£1

dosage forhs. H,C
N._~° N N—%(

HM=<




Wil e the present invention has been described in
conjunction with the specific enbodinents set forth
wabosess3many alternatives, nodifications and VEIT/a$20046t1700
thereof will be apparent to those of ordinary skill in
the art. Al such al ternatl}ggﬁ nodi fi cati ons and
variations are intended to " within the spirit and
scope of the present invention.W clai m 1. A conpound
having the structural formula X NI u R4 | or om,
st er eoi soner, tautoner, phar maceut / accept abI,{p
salt or sol vat e ther eof 'vvher ein Wis Rond, é( -/\éNH
(/ " - N

- S(O) -5(0)2- -

N X i s
prOV|de e
-S(O 2-, = —O)N"

-S$(92-, -dO-




-(C(R6) (R7))b- or -N(R5)-; wherein b is 1 or 2

provi ded that when Wis - S(O-, -S(O2-, -0-, or
WO-FRER311 U is not - S(O-, -S(O2-, -0-, or -PIrREReq4/041700

provi ded that when X is - N(R5)- and Wis - S(O) -,

-S(0O2-, -0-, or -N(R5)-, then Uis not a bond; Rl, R2

and R5 are independently sel3&wed from the group

consi sting of H, alkyl, alkenyl, cycloal kyl,

cycl oal kyl al kyl , Higet e |‘(‘J“l:ycl oal kyI :

het er ocycl oal kyl al aryl, arylalkyl het er oaryl ,

het er oar yl al kyl cl oal kyl, - {Q@Q\)R%H
2r0 QQN& e
a

_g(Oor9, -5(0 RID,
~S(0)N(R 11) (R12) 1) (R12) ,
and R5 not b

and - N(R8) 2, jpr oy
C('R8 and - N(RE)2; R B4,
ntly selected fro th@*vgr
|

sel ected from

Y
consi st H, al kyl, cycloal kyl, cycl oal kyl'atkyl ,
het erocycl oal kyl , heterocycl oal kyl al kyl, aryl,
aryl al kyl, heteroaryl, heteroarylal kyl, hal o,
-CH2- O Si (R9) (R10) (R49), NHSH, -CN, - OR9, C(O)R8

~C(OOR9, -C(ON(R 1 2), -SR19, -S(O)N( \ (R12)
) (R12), -N(F@>Q

-S(O 2N(R11J(R12), 0
-N(R11JS( O R10, O N(R12) (R13) -N(Rll)C()
9 and -

- N(R5) -




hal o, -SH, -OR9, -SR19, -S(ONR 11J(R12),

-S(O 2N(R11) (R12), -N(R11)(R12), -N(R11)C(0)R 8,
WO-2)FRBE31$( O) R10, - N(R11) C(O N(R12) (R13), or  PCT/US2004/041700

-N(R11) C(O) OR9; provi ded that when Wis -O or -N(R5)-,

then R3 and R4 are not halo, -SH -OR9, -SR19,

-S(ON(R 11XR12), -S(O2N(RBO(R12), -N(R 11) (R12),

-N(R 11) (O R8, -N(R11)S(OR 10, -N(R 11)C(O NR

12) (R13), or -N(R &%) C(O\@R9; and provided that when X

is - N(R5)-, Wis - - and Uis a bond, R3, R4, 3

and R7 are not hal g , -SH, -0OR9, -SR19, -§HQ) N

11) (R12) or -S(OPN(RiE(R12); or R3, R4, R6 an )

together with the carbdy to which they are attached,

forma 3-7 rrerrbcyloal kyl group 0plt8i onally N

3
)
\\

substituted L nmenbered c | kyl et h
optional | y_sfbst b4 or R3 afd RA\\or d CH,
R7 togethér With the carg

attached, ¢ conbined to formnmulticyclic gro uch
as / /| wherein Mis - CH2-, S, -N(R 19)- or O A and B
are i ndependently aryl or heteroaryl and q is 0, 1 or

2 provided that when g is 2, one Mnust be a carbon

HorhORAIfe FOB Grisje afbdR 0L 0001y @ Joud e

Humsa Beninl wag gloned frproa@isuman kidney cDNA library and C-terminally
epitope-tagged with the V5-6His sequence into pPCDNA3.1. pCNDAS3.1-Renin-V5-
6His was stably expressed in HEK293 cells and purified to >80% using standard Ni-
Affinity chromatography. The prodomain of the recombinant human renin-V5-6His
was removed by limited proteolysis using immobilized TPCK-trypsin to give mature-
human renin. Renin enzymatic activity was monitored using a commercially available
fluorescence resonance energy transfer(FRET) peptide substrate,RS-1(Molecular
Probes, Eugene, OR) in 50mM Tris-HCI pH 8.0, 100mM NaCi, 0.1%Brij-35 and 5%
DMSO buffer for 40mins at 30 degrees celsius in the presence 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.

|% of hRenin at 100 uM

Compound
68.8
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15

then adjacent R3 and R4 or R6 and R7 groups cannot be
conbined to formsaid nulticyclic groups; R8 is
woimapesident | y sel ected fromthe group consi stPiCmgsabo4tds1700
al kyl, al kenyl, al kynyl, cycl oal kyl, cycl oal kyl al kyl,
cycl oal kenyl, heterocycl oal_k\yto_ het er ocycl oal kyl al kyl ,
aryl, arylal kyl, heteroaryl,” heteroaryl al kyl, -ORL5,
-N(R15) (R16), -N(R15)C(O R16, -NR 15%@R 16
-N(R15JS( 0 2R16, JN(R 15) S(O 2N(R16) ( -N(R

15)&( O N( 7 -N(R 15) C(O N(R 16) (R17) and -N(R
15)%§f2£$§§ s |1 ndently selected fromthe
group «€orfsi'stin kyl, cycl oal kyl

cycl oal kyl al kyl , t erocycl oal kyl

het er ocycl oal kyl al kyl, aryl, arylal kyl, heteroaryl and
heteroarykalkyl R10 is |ndependently ? kfcted from

t hetge 6 '¢6n3|st|ng of H, alkyl, alke §r cycl oal kyl ,
cycl oal kyT'a| ychoal kenyl , heterocycloalkyl,

het er ocycl oal alky{l , aryl, arylalkyl, het er oaryl ,

het er oaryl al ky ™ N(R15)(R16); R11, R12 and R13
are independeéigy’ée e fromthe group consisting
of H, alkyl, | oal kyl ycl oal kyl al kyl ,

het erocycl oal kyl , heterocycl oal kyl al kyl, aryl,

ar X %‘é}é&eci‘g %geaﬂ%ﬂmorg%tng @%rﬁtﬂ % ound of

formufs( DVt R dtﬁiﬁﬂ&éparasé;(rﬁ)lﬁm(rmﬁet(ﬂ%ﬁ)i/camﬂxtyrytENlolmesterase
inhibitors can be used. Examples of cholinesterase inhibitors are tacrine, donepezil,

rivastigmine, galantamine, pyridostigmine and neostigmine, with tacrine, donepezil,
rivastigmine and galantamine being preferred.

In the aspect of the invention relating to a combination of a compound of
formula | with a muscarinic antagonist, m; or m, antagonists can be used. Examples
of my antagonists are known in the art. Examples of m, antagonists are also known
in the art; in particular, m, 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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R14 is 1-5 substituents independently selected from
the group consisting of al kyl, al kenyl, alkynyl,
woeged/asatieyl , cycl oal kyl al kyl, cycl oal kenyl ,  PCT/US2004/041700
het erocycl oal kyl , heterocycl oal kyl al kyl, aryl,
aryl al kyl, heteroaryl, heteroarylal kyl, halo, -CN,
-OR15, -C(OR 15, -C(OOR 1811-C(O N(R 15J(R16),
-SR15, -S(O N(R 15) (R16), -S(O 2N(R15)(R16), - C(=NOR
15) iqued forf( fleperatibhERtiGie soNtiBhS) $lp@nsions(dtidbeMuBidhs. As an

examRieF@N( v S&%{ﬁ(f W@#§or 5&?&9&9&%@?\9'&%‘6’3‘{'%"7}3 for parenteral
in jeaﬂh%é?d&t@r{%ﬁv@@étéﬁé@ ard8padifiststbicokAl SBIutns Ré@spe%]sfbns and

are i ndependently selected fromthe grou
emusions.stiguig ermiprepalalionsanae also, inellde selutions dpbintiapasal
yl al kyl , heterocycl oal kyl
admﬁr}l&é%r{;cl oal kyI al kyl, aryl, aryl al kyl, heteroaryl,
heAercmm pk@p}dfahonsaslytaty@ farahkglhtiommdyhietkedecsatliticriskand solids in

PoWRGEITEY WHR) By He CorpBatieR @@@bﬁ%ﬁ%ﬂ%ﬁlﬁ acceptable
carruBlSSL%'hYeis arRir%r%dﬁ‘n Pé@ébd %}-‘,SB@WF and R18-
eteroa | al kyl; or and areoRoRISVV
oomql%dggi are solid form preparations which are intended to be converted,
shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.

The compounds of the invention may also be deliverable transdermally. The
transdermal compositions can take the form of creams, lotions, aerosols and/or
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 actual dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the
proper dosage regimen for a particular situation is within the skill of the art. For
convenience, the total daily dosage may be divided and administered in portions
during the day as required.

The amount and frequency of administration of the compounds of the invention
and/or the pharmaceutically acceptable salts thereof will be regulated according to
the judgment of the attending clinician considering such factors as age, condition and
size of the patient as well as severity of the symptoms being treated. A typical
recommended daily dosage regimen for oral administration can range from about 1



10

15

20
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(N(CO(tm nO " " " . m-y ' 'm wherein R23
nunbers & o 5 substituents, mis OGo 6 and nis 1 to
WOBp0sRES11S 1-5 substituents i ndependently sel ecrad2donosm7o0
t he group consisting of alkyl, alkenyl, aryl,
aryl al kyl, aryl al kenyl, aryl aI kynyl, -NO2, hal o,
het eroaryl, HQal kyoxyal kyl ,- 3t¥F3, _CN, al kyl - CN,
-C(OR 19, -C(O OH, C(O)O? 19, -C(O NHR20, -C(O NH2,
mg/day @ amut:@am) NGty Ipreteralay O) médawﬂo)f((hmg/qay, in two to four divided
doseC( O N(al kyl') (heteroaryl),-SR19, -S(O 2R20, -S(O NH2,
%(O) NH( al kyl ), -S(O N(al kyl) (al kyl), -S(O NH(aryl),
- S(V%@N*d&:om;%@cﬂbﬁﬂl&ula SHOL hﬁhﬂﬂn@t}tﬂi W&h Fa/d:i)ollnesterase
- S( 0O 2N(al kyl ) S%ZN al kyl ) (ary
inhibitgete tfe@cﬁ’ﬂﬂ@%% ISkyfrese M%?@IVSeGQ{S}FP%PWF may be co-

admlﬁ}%?érép%ﬁﬁ‘té}?éd@éll Ky ue‘rtl@ﬁg o 5idgle Mrﬁﬂé@é’uﬂlgal composition

ary -“N(ary (het roaryl al kyl)
compMisiigop RoaROUN mam)rmula hgsierage nhibitor in'a

oS S B Kb &ggﬁ;e%@sgaa; (3L mponens of the

combihit{do) eafrbHaladdministerdtiffdividdaty by togethdnih any conventional oral or
parsgiaial foSBIRTOR AV P5 LaPRTP) tablet, PRICRG FaFEPb SUsROBRION
sollAiBhas@pposidhR Hsarsprapeeld. MResIdb&4IRE BethetchdliféSieréde 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 1 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 fall within the spirit and scope of the

present invention.
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20

y >or 0 R19 is alkyl, cycloal kyl, aryl, arylal kyl or
heteroaryl al kyl ; R20 is al kyl, cycloal kyl, aryl, halo
wosubsessst ed aryl, arylal kyl, heteroaryl or  PCT/US2004/041700

het er oaryl al kyl ; and wherein each of the al kyl,

cycl oal kyl, cycl oal kyl al kyl , heterocycl oal kyl,

het er ocycl oal kyl al kyl , aryl-31&vyl al kyl, heteroaryl,

het eroaryl al kyl, al kenyl and al kynyl groups in Rl, R2,
WegimRp4a, R5, R6, R7, R8, R9, R10, R11l, R12, R13 and R14

1. gr édmﬁ&m'ﬁg‘tﬁhé5@‘%3@@%5&'3@?@@? substituted by 1 to

1 groups I'n ed fromthe group

consi sting of alkyl, alkenyl R%al kynyl, cycl oal kyl,
cycl oal kyl al kyl , cycl oal kefyl , het erocycl oal kyl ,
het erocycl oal kyl al kyl , aryll, ary] al kyl, heteroaryl,
het eroaryl al kyl , hal o, ) 5 -C(OR15, -C(OOCR
15, -C(O N(R 15) (R16), -SRi%,| - S(O N(R 15XR16), -CH(R
15J(R16), -S(O 2N(R15) (BL6) W C(=NOR 15)R16, -P(O) (OR
15XOR16), - N(R15XR16), -alKyl-N(R 15) (R16),
-N(R15) C(O R16, -CH2- N( (O Ri,
- CH2- N(R15) C(O) N(R 16) (R17), - CH2-'R15;

or a s@abisBirial( RALEImMer, N RhEoNSCENiIHy acheREBISEA) dREbIvate thereof,
- CH2- N(R15JS( O) 2R16, - N( R15) S( O) 2N( R16) (R17),

wherein

W is a bond, -C(=S)-, =S(0)-, -S(0)2-, -C(=0)-, -O-, -C(R%)(R")-,
-N(R®- or -C(=N(R®)-;

X is =0O-, =N(R®)- or -C(R®)(R")-; provided that when X is -O-, U is not -O-,
-8(0)-, -S(O)z-, -C(=0)- or -C(=NR°)-;

U is a bond, =S(0)-, -S(0)z-, -C(0)-, -O-, -P(O)(OR'®)-, -C(=NR’)-,
-(C(R%(R"))s- or -N(R®)-; wherein b is 1 or 2; provided that when W is —=S(O)-, -S(O).-,
-0-, or -N(R®)-, U is not =S(0)-, -§(0),-, -O-, or -N(R®)-; provided that when X is
~N(R®- and W is =S(0)-, -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, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, arylcycloalkyl, -OR'®, -CN, -C(O)R®, -C(O)OR®,
-S(O)R™, -8(0)zR™, -C(OIN(R")(R'), -S(O)N(R"')(R'?), -S(0)N(R"")(R™),

-NO;, -N=C(R®), 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,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, 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(O)N(R'})(R"), -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
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(O)N(R'?)(R"), or -N(R'")C(O)OR®;
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-N(R15) S(O N(R16) (R17), -N(R15)C(O N(R 16) (R17),

- CH2- N(R15) C(O) N(R16) (R17), -N(R15)C(O) OR16,
WO-20b£20BEIR1L5IC( O) OR16, -S(O R 15, =NOR 15, - N3,PCTNE20@&0d1700

-S(O) 2R15; and wherein each of the al kyl,

cycl oal kenyl, cycl oal kyl, %cloalkylalkyl

het er ocycl oal kyl , heterocyc d4l-kyl al kyl , aryl,

aryl al kyl , heteroaryl, hjet eroarXI al ky al kenyl and
provigeidythmt wgemws;s +@- R INER - trmaeaaarm qram@mﬁo,u t ut ed

-SH.IORE 28" PR 980y 5§Z§§aﬁ§h®ﬁg§‘2 A ol A
N mvmwn@ywmfwoam@em(a JEONGR Y5(RI3), onLN(m‘ (O)OR’;

and Bgv?égfu{ﬂ y@e@))&t@ I§F ();( 65% Ro?é}-(@a@ﬁls aggrgd I% % OERand R’

& R ﬂ}s@% 3 o
are ’i"sﬁgr‘%‘h ?66 §(.p %Ni me@(o al kyl'-=N('R 15) EE %GSF”’@“%’ R R
R® anfiffy ermas the N(tRllH’)l tb)ery a@ attaqmﬂsjcsmrs -1§)embered

oncihEifa %ﬁﬁ%%wﬁﬁé’ﬁ#?&%%%@%@%wwféﬁ patotne

opuodl\ﬁau}usgbérmégqsyg (R17) o CI;)Z N( R15) C(O) N(R 16) (R17),
@{ ;& % Rorlé gﬂg%%()@%% g\{lt et%b?& 10 yplq%eme attached,

ared&hﬁhb@&o%n@ﬂhﬁt‘@&hc POl SuckAdls be | i nked together to
form - V when R21 or R22 are sel ected

fromthe group consi stl ng of

NG

R14 R14 M)/

wherein M is —<CH.-, S, -N(R'®)- or O, A and B are independently aryl or heteroaryl
and qis 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

G

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'®),
-N(R™)C(O)R", -N(R™)S(O)R™, -N(R")S(0)zR"™, -N(R™)S(0)2N(R™)(R"),
-N(R"®)S(O)N(R')(R"), -N(R'®)C(O)N(R'®)(R"") and -N(R'’)C(O)OR'S;
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- C(=NOR 15)R16, -N(RL5)C(OR 16, -CH2- N(R15)C(OR 16,
-N(R15) S(O R 16, -N(R 15JS(0) 2R16,

WO-20h20B1RL5) S(O) 2R16, - N(R 15) S( O 2N( R16) ( RL7)PCTAU2R4/041700
15) S(O) N(R 16) (R17), -N(R15)C(O) N(R 16) (RL7), -CH2- N(R
15) (O N(R 16) (R17), -N(R 13%1 O OR 16 and - CH2- N(R
15)C(O)CR 16, R15 and R16 t her can be a C to C4

two or three

e g Baantenfheae R fm e egub PhsiESt Faplivizsycioalky!
cycl@@lﬂleik@l He@éi%b?@lbabk}lt heié‘r@%él@é(ﬁylh&yl’\@rﬂhawl‘ﬁk [2h8teroaryl and

attached, forma 5 ered ring, optionally
het%ﬁ@’éﬂﬂ"ﬂdi ed by R; R23is 1 to 5 groups independently

I
Sl HaGE ARAG BTN ISt iy ot orlh SR ateny,
cycloatkylr ogslodlaplakyl, cyblatkenyl; tieterokydlahlkyl, hemfryibycloalkylalkyl aryl,
aw'é\%ﬁ‘l?tg‘lli%p% rfggr@{%‘&e’tﬁffﬁw@m 24?(?;22) Srea,
SR@ N(‘R%ﬁ)j(FR?%)re mcﬁ@n@i@h 4p(ekE) from ﬁ@%%ﬁgﬁtmg of H,

5 al kyl
alkyl, qyetbaler éy&%z@ylalwéuem) (B%tbgy sterorysioakstisy!, aryialky,

heter%%ﬁ%éﬁ%@s) gg@(,@()%ﬂ@ &'k S10)B e CONR™R"),

-S(O)N( (DGR PREBY), andH2NIN( R24) C( O) N(R 25) ( R26) ,

P09 R s oL BT o o Bl o
alkyk aikengl, lakyal/k vlclobidyk icycivalkgidikyl| 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(0)(OR™)(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"), -N(R™)S(O)N(R™)(R""),
-N(R™)C(O)N(R'®)(R"") and -N(R'?)C(O)OR";

R'®, R'® and R"” are independently selected from the group consisting of H,
alkyl, alkenyl, alkyny!, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, arylcycloalkyl,
arylheterocycloalkyl, R'-alkyl, R'®-cycloalkyl, R*®-cycloalkylalkyl, R'®-heterocycloalkyl,
R'-heterocycloalkylalkyl, R"-aryl, R"®-arylalkyl, R'®-heteroaryl and R'®-
heteroarylalkyl; or

R’s, R'® and R" are

N RN |
(S"N)l)m ("E (L"r\ﬂf)m (";..Jm.

wherein R?® numbers 0 to 5 substituents, mis 0 to 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, -CF3, -CN, alkyl-CN, -C(O)R'®, -C(O)OH, -C(O)OR'®, -C(O)NHR,
-C(O)NHa, -C(O)NH,-C(O)N(alkyl)z, -C(O)N(alkyl)(aryl), -C(O)N(alkyl)(heteroaryl),
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het erocycl oal kyl al kyl, aryl, arylal kyl, heteroaryl,

het eroaryl al kyl , al kenyl and al kynyl groups in R23 are
woizaesident | y unsubstituted or substituted byCI/tseolE/041700

R27 groups independently selected fromthe group

consi sting of alkyl, cycloal kyl, heterocycl oal kyl ,

aryI heteroaryl hal o, -CEBTECN -OR24, -C(OR 24,

OR 24, alk O OR 24, C(O N(R 24XR25), - SR24,
@3@0@ R™2 Hz, Cé(&ﬂ\ﬂﬂ@m/m) (SEPN (atkykaHyOR- S(Q)?tﬁ(aryl),

-S(O)ﬂ“%n%wl%ﬁ%?@%%%f@w‘fy & ks,
-S( O)WE&HIM)SGQQ))ZFQGFS, OR; IR 4)GHeIeB2gcloalkyl, -O-c cloalkylalkyl -O-
heterRpyCAIIKH HiBs) NS} : MR e ROH OIS W rvblsyl)
(hete nﬁgﬁ EO)FI?ZS and @Nare Fq 'r;lg‘sr?% deﬁggt ed
-NHQ(é @H@/l)@lbﬂb -NbakyRC(Q)iNHiRlky)), dN(QHiVl QiSDON(ﬁk%MBlkyl)
NP S SO, " TS g RIS R=NH(atky)
and hét(elkuaS@)aNkal)(aWI)pyélcIogal kyl, R27-al kyl,

2" G T wﬂerti?gmﬁ Bt sabaft Canibsdinkpepagther to form
% I rylal kyl, R27-heteroaryl and
%e{)o EI kyl ; R27 is 1-5 substituents
[ nd éhdentls el ected fromthe group conS| sting of

al kyd ){I arylalky N2, hal o, - -CN
al ﬁ 'S@Lk - Gyclgatiod, arybeoylaiy! ordo@;emrszelkyl

R* is alkyl, cycloalkyl, aryl, halo substituted aryl, arylalkyl, heteroary! or
heteroarylalkyl;

and wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkenyl and alkynyl
groups in R', R, R®, R*, R®, R® R’, R®, R®, R'’, R'"!, R"?, R"® and R™ are
independently unsubstituted or substituted by 1 to 5 R 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(ON(R™)(R™), -CH(R™)(R™), -S(0)oN(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"*)C(O)N(R'®)(R"), -CH,-R'®; -CH.N(R'®)(R'®),
-N(R™)S(O)R™, -N(R™)S(0)2R"®, -CH,-N(R™)S(0),R"®, -N(R'®)S(0).N(R"*}(R"),
N(R™)S(OINR™)(R"), -NR'JCOIN(R')(R"), -CHz-N(R™)COIN(R')(R"),
-N(R'®)C(O)OR'®, -CH,-N(R'"*)C(O)OR'®, -S(O)R'®, =NOR'®, -N, -NO, and -S(0).R"®:
and wherein each of the alkyl, cycloalkenyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalky!,
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, -CF3, -CN,
-OR'®, -C(O)R"®, -C(O)OR"®, -alkyl-C(O)OR'®, C(O)N(R'®)(R™®), -SR'®,
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-C(O NHR29, -C(O N(al kyl) 2, -C(ON(al kyl) (aryl),
-C(O N(al kyl)(heteroaryl), -SR28, -S(0O 2R29, -S(0O NH2,
wO-2803D)BH(1al kyl ), -S(O N(al kyl) (al kyl), -S(0O NHCaruyd2)q4/041700
-S(O 2NH2, -S(0O 2NHR28, -S(O) 2NH(aryl), -S(0)
2NH( het er ocycl oal kyl ), -S(O 2N(al kyl) 2>
-S(O 2N(al kyl) (aryl), -OH, -39, -O heterocycl oaI kyI ,
-Oc cl oal kyl al kyI - Q. het erocyc| oaI kyI al kg is
-S(ONRPI(R NS @UN(B) AP A(aNOA T )an,,-P<o RI%)(OR,

N A S AN R R Qe oM A s opr
-N(R E’( Umveqmm&asf%sqzowwm RB?)S(C()QJM‘S)(W)) (al kyl),
NANSOR AR TR ORI, ySHoNBDEOWF KR,

15 1§S (5 1hy| _ﬁ@ﬁquss Vi 15 _ 15,
"N j@f(éﬂgpﬁ t@l FQ t/qdc}(jﬁ]eteroaryl al ’k)hﬁbé( %&OQ9 alng S(O):R™;
al Rytwo Bycootwckﬁ maiaties e gdjacent carhens caabg linked together to

hteroar balkyl cprovidedthat when Wis - C(O- and U

bon | t optionally substituted phenyl,
t hat @eﬁfq&l - C(O- and Wis a bond, R5 is not

formoptl onally substituted phenyl; provided that neit her
Rlaﬁ@IwH%‘in R¥ or W@re@e@dte@mtﬂm paonalsting of

kR o SRR ARSI
-N(R®)S(0)2R"®, -CH.-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"*)C(O)N(R"®)(R""),
-N(R')C(0)OR’® and -CH»-N(R'?)C(O)OR'¢, R'® and R'® together can be a C, to C4
chain wherein, optionally, one, two or three ring carbons can be replaced by —C(O)-
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?®is 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*)(R*),
—C(=NOR*)R®, -P(0)(OR**)(OR®), -N(R*)(R®), -alkyl-N(R**)(R*®), -N(R®**)C(O)R%,
-CH2-N(R*)C(O)R%, -N(R*)S(O)R%, -N(R*)S(0),R?®, -CH2-N(R*)S(0).R%,
-N(R*)S(0)2N(R*)(R™), -N(R*)S(O)N(R®)(R*®), -N(R*)C(O)N(R**)(R*),
-CH,-N(R*)C(O)N(R®)(R?), -N(R*))C(O)OR?®, -CH2-N(R**)C(0)OR?, -S(0)R** and
-S(0)2R?*; 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, heteroaryl, halo, -CF3, -CN, -OR**, -C(O)R*, -C(O)OR%, alkyl-C(O)OR?*,
C(OIN(R*)(R™), -SR™, -S(O)N(R**)(R), -S(0):N(R*)(R*), ~C(=NOR*)R*’,
-P(0)(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)2R?®, -CH»-N(R*)S(0).R%,
-N(R*)S(0)2N(R*)(R™), -N(R*)S(O)N(R™)(R*), -N(R*)C(OIN(R**)(R*),
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- N(R15) S(O R16, -N(R15)S(O) 2R16,

-N(R15) S(O 2N(R16) (R17), -N(R15)S(O N(R 16) (R17), -N(R
WwWORB)SDEIN( R 16) (R17), or -N(RL5) C(O OR 16); praviusea4/041700
that when Rl is methyl, X is - N(R5)-, RRis H Wis -

C(O- and Uis a bond, (R3, R4) is not (H H),
(phenyl phenyl) (H phenyl%1 ’(benzyl H), (benzyl

phen buty phenyl
'CHPN(H%‘{ 93(OIM(£28)(B N ( F‘é REBYOR’, 0EH ”)@rﬁ@)@ Qg S(O)R24 and
S 24phenyl) and when Wis a bond and Uis - C(O)
-S( "R4) is not (H H), (phenyl, phenyl), (H, phenyl)

( Eﬁﬁ‘k R d%_t*@%ﬁézudiepelmmﬂwsele(dt?dmbﬂi thel-grouplcoheis}ihg of H,
en en n en
alkyb Sy p ol eIk et TG FIa oA sl aeneio A B At arylalkyl,
hetd}l&ﬁig] hetéi%aglgk aan&/df@élkyl HR”V&lkﬂ Qloalﬂvldng’ -tyciBalkylalkyl,

07 rot” (optlonal | ; ut ed
R pptaromlogikdLBEeheleroaycisaikagalkyl, REhanbrl taylalkyl, F-eteroary!

oS TPPRIRIT oot Sect Lt chen O 145 pond i

ef0s-1- Swansmemm:rﬁépéndemwy selagtedifrdm 3hé geoupacdmmisting of
aikyh Bl ca oy INGp st oEFac e el 1@ rEf0I0H. 1G(0)0R™,
-C((%)h@lR@nfb(‘g)l\Ralﬂin?PnG(@)’N(aIk@()@Q R—C)AO)N(%IRﬁbtéréa%t SR?®,
-S(Cb)blﬁ§/9| &H&R\Ga ab INl'Hélllw})oa'g(d)Malbw&aﬂwbvr%@N"Kafylh\h%@)zNHz
e L R T
-S(0)2N(alkyl)(aryl), -OH, -OR*, -O-heterocycloalkyl, -O-cycloalkylalkyl,
-O-heterocycloalkylalkyl, -NH, NHR29, -N(alkyl)z, -N(arylalkyl),,
-N(arylalkyl)(heteroarylalkyl), -NHC(O)R*®, -NHC(O)NH,, -NHC(O)NH(alkyl),
-NHC(O)N(alkyl)(alkyl), -N(alkyl)C(O)NH(alkyl), -N(alkyl)C(O)N(alkyl)(alkyl),
-NHS(0),R*, -NHS(0)2NH(alkyl), -NHS(O):N(alkyl)(alkyl), -N(alky)S(O).NH(alky!)
and —N(alkyl)S(O).N(alkyl)(alkyl);

R?® is alkyl, cycloalkyl, arylalky! 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)R'®, -N(R'*)S(0)2N(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(O)- and U is a
bond, (R%, R*) is not (H, H), (phenyl, phenyt), (H, phenyl), (benzyl, H), (benzyl,
phenyl), (i-butyl, H), (i-butyl, phenyl), (OH-phenyl, phenyl), (halo-phenyl, phenyl), or
(CH3O-phenyl, NO2-phenyl); and when W is a bond and U is -C(O)-, (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, NO2-phenyl);



0

| O provided that when R1L is R21-aryl or R21-aryl al kyl,
wherein RR1 is - OCF3, -S(OCF 3, -S(O 2CF3,
wo BByl , -S(O 2al kyl , -S(O 2CHF2, - S(O XA2CH2804/041700
-OCF 2CHF2, -OCHF 2, -OCH2CF3, -SF5 or -S(O 2NR15R16;
wherein R15 and R16 are |nde|?endently sel ected from
t he group consisting of H, - al kenyl , cycl oal kyl ,

heterocycl oal kyl , aryl and Igeter ﬁaryl R18- al kyl,
RIgO¥iderdhakyhen pis —NI(B heBeeoehi asl «qch HROisarG(O)arand U is a

o215 8 ol p 0y B At
(optlﬁsalbymnhéﬁtmeé phbhy“, heferoaryarkm) mme!téromw lmetaﬂﬂarymkyl);
rpraigerihal e HoB 4P Was 2Bl A Hined R e ang with
the cattscm:mﬁhuchqnay arSatfacisd) &' asmm@%cslcugrmyl and R1
'S provuded that when X is -N(R®)-, U is —O- and W is a bond or —-C(R%)(R")-,
(R®R? is not (H, -NHC(O)-alkyl-heteroaryl) 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 ~OCFs3,
-S(0)CF3, -S(0):CFs, -S(O)alkyl, -S(O)zalkyl , -S(O),CHF», -S(0)2CF2CFs,
-OCF?CHF3, -OCHF,, -OCH,CF3, -SFs or -S(O).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 —CH,; and X is —N(R®)-;
then R® is H;
provided that when U is a bond,
R and R* are aIkyI

AN P
] /”‘L or 7
/\ 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



or \ NR2la -.22 where ais 0 to 6 and Ris alkyl,

al koxy, halo, -CN, -OH, -NO2 or hal oal kyl; then R21la
WwOi20033831H, - C(O) 2R15, wherein R15 is sel ect edcCirrusaviiog1700

group consi sting of alkyl, cycloal kyl and al kyl

substituted with phenyl, alkyl or alkyl-R22, wherein

R22 is selected fromthe gr tonsi sting of phenyl,

phenyl substituted with alkyl, and wherein R 22 is

selected fromthe group consisting of H net

nitro, oxo, -OH, halo and al kyl, R22 r i

and2. Aconpound ,of claim 1 havingg he N, N
NN N 21 )j\ N
H
43}@ or wt>
N a
‘n21a
R
‘R21a

where a is 0 to 6 and R* is alkyl, alkoxy, halo, -CN, -OH, -NO, or haloalky!;

then R?' is not H, —C(O).R"®, wherein R" is selected from the group
consisting of alkyl, cycloalkyl and alkyl substituted with phenyl, alkyl or alkyl-R?,
wherein R% is selected from the group consisting of

phenyl,

phenyl substituted with alkyl,

\ i
: (0]
wherein R% is selected from the group consisting of

H, methoxy, nitro, oxo, -OH, halo and alkyl,

silios
Rz’@,ﬁ/%, @A |

R22

ARt ©I/_N\'/'E
X ’ N
2\"’, O Qs

2 / N

| and \\_//



Il RB1 I RBI1 .\ f 1 1 RB1 S(OV2 3. A conpound of
claim2 wherein in structures lAto IF, Uis a bond or
WO-2IREBXRT) - . 4. A conpound of claim2 wherei nPOT/US2004/041700
structure IB, Uis a bond. 5. A conpound of claim2 of

the structure IB wherein Uis - C(R6J(R7)-. 6. A
compound of claim1 wherei ndis H 7. A corrpound of
claim1l wherein R3, R4, R6 and R7 are independently
sel ected fromthe group consisting of alkyl,

cycl oal kyl , cycloalkylalkyl het er ocycl oal kyl ,

heterocycloalkylalkyl aryl, arylal kyl, heteroaryl,
2. heAcmmcwrwl aflainm | havin HRIQUROXRLOXRLY) , - SH - CN,
(OQR8, -CLOORY, -qg)N(Rll)(Rl -SR 19,
)‘ﬁ( RllXRlZN ¥S( 0 2N( RN ('R12) )(R12) ,
Rs\n; NERll ] sl - N Jﬂhs 10 1 RO

N(l NRIL3), gjt .
I( R3. 8. | AREdnpound f |§I ml er®Iln R3, R4, R6
Jaz e s% fromi\kie/ roup $(Png of aryl,
heteroaryl, heteroaryl al kyll,, aryl al kyl] cycl oal kyl

hel%®er ocycl oal kgt het erocyfﬁ oal kyl al kle“ al kyl and
cy@ oal kyl al kylg 9. A compoyhd of claifgpl wherein

—R? —R?
N N 2 2
RG I R1 RG I R1 N/R ] N/R
7 7
R N~ R SNTORY )L,R‘ a7 I _R!
R3 R | N N
U u\}/o
0
R

R4 4 4 4
IE IF IG or IH
3. A compound of claim 2 wherein in structures IA 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. A compound of claim 1 wherein R®, R*, R® and R’ are independently selected

from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, 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(ON(R')(R™), -S(0)2N(R")(R™), -N(R')(R™), -N(R')C(O)R®, -N(R"")S(O)R",
-N(R"C(O)N(R™)(R™), -N(R"")C(0)OR® and —C(=NOH)R®.



Uis a bond or - C(O-; Wis a bond or - C(O-; Xis -
N(R5)-; RL is H alkyl, R21-al kyl, arylalkyl,
wORAds/@s3hal kyl , cycl oal kyl al kyl , R21- cycl oal pgiralszgd4/,041700
het erocycl oal kyal kyl or R21-heterocycl oal kyl al kyl, R2
is H R3 is alkyl, cycloal kylal kyl, cycloal kyl, aryl,
arylal kyl, R21-al kyl, R21- -6323 oal kyl al kyl ,
R21-cycl oal kyl, R21-aryl or R21l-arylalkyl; R4 is
8. al Aydompywhdef klgiralikyhereiry & oif kT andiRf|are aejdcabd from the group
R21- al kyl 1- cycl oal kyl al kyl 1-cyc| oal kyl
congiatindpl A netgrpaiily SRy B, anv B |2 hatergaycioatio,
heteﬁ\bcy;}&ééiu;halk%h?@! whaldyrbalkglatkpal kyl al kyl, R21-
yl,

cycl oal kyl a het er ocycl oal kyal kyl or
R21- het er ocycl oal kyl al kyl ; R6 is al kyl,

s o RSRANAS bR o 8 B
R2U-iarybormd oR2ZL{@j-y| al kyl ; R7is al kyl,
R B PO O o ky i kol © Rot- Lyl oal kyl
R2%-igtW(RS)-; R21-aryl al kyl ;
R'is H, alkyl, R*'-alkyl, arylalkyl, R*'-arylalkyl, cycloalkylalkyl, R*'-
10  cycloalkylalkyl, heterocycloalkyalkyl or R*'-heterocycloalkylalkyl,
R%is H;
R® is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R*'-
cycloalkylalkyl, R?'-cycloalkyl, R*'-aryl or R*'-arylalkyl;
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, arylalkyl, R*'-arylalkyl, cycloalkylalkyl, R?'-
cycloalkylalkyl, heterocycloalkyalkyl or R*'-heterocycloalkylalkyl;
R® is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R®'-
cycloalkylalkyl, R*'-cycloalkyl, R*'-aryl or R*'-arylalkyl;
20 R’is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R*'-
cycloalkylalkyl, R*'-cycloalkyl, R*'-aryl or R*'-arylalky!;
R23 o

Y

(%X
15 16 17 . 18 n\ )
R™, R”and R is H, R "-alkyl, alkyl or i m;
R?' is alkyl, aryl, halo, -OR'®, -NO,, -C(O)R"®, -CH,-N(R")C(O)N(R'®)(R"") or
-CH(R™)(R™);
25 nis 1;
mis 1;
R'®is —-OR%
R is aryl;
and
30 R? is alkyl.



R23 n} ) "15 R16 and R17 is H R18-al kyl, alkyl or m

R21 is alkyl, aryl, halo, -OR 15, -NO 2, -C(OR 15,
WO-20b5/B8MN(IR 15) C(O N(R 16) (R 17) or -CH(R 15) ( RCIA)S2003/041700

is 1l mis 1l, RI8 is - ORR0 R20 is aryl; and R23 is

al kyl . 10. A conmpound of claim9 wherein R3, R4, R6 and

R7 are or 4>t>21 . - O R21-B%H-

10. A compound of claim 9 wherein

R® R* R®and R’ are

:”J\/O’ ‘%/\/O , 2/\/@\'#1 or 521;
and

5
'and R%is H, CHs,
el % e e,
Rz‘ ,
or
% 21
11. A compound selected from the group consisting of:
10
g o\
o~y -
o
HN= N O
N HN=(
N
H
~O
R0 L
HN=( Oy



.*. 11. A compound sel ected fromthe group consisting

of: HO=<r r HV HN=< To=< T HN=<T MNO/~N < | 12.
woARocspaiand of claim 1l wherein Uis a bond or PCTES@)04/041700

Wis a bond or - C(O-; Xis - N(R5)-; RLis H alkyl,

R21-al kyl, arylal kyl, R21-aryl al kyl, cycl oal kyl al kyl ,

R21- cycl oal kyl al kyl , het er@2¢cl oal kyal kyl or

R21- het er ocycl oal kyl al kyl, R2 is H,

*0. O

Br

=



R3 is al kyl, cycloal kyl al kyl, cycl oal kyl, aryl,

aryl al kyl, R21-al kyl, R21- cycl oal kyl al kyl
WORAMs/espgglioal kyl , R21-aryl, R21-aryl al kyl, PCT/US2004/041700

het eroaryl al kyl , heteroaryl, heterocycl oal kyl,

het er ocycl oal kyl al kyl , R21-heteroaryl al kyl ,

R21- heteroaryl, R21- heteré@@éroalkyl or

R21- het er ocycl oal kyl al kyl ; R4 is al kyl,

cycl oal kyl al kyl, cycl oal kyl, aryl, arylalkyl,

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

R21-aryl, R21-aryl al kyl, heteroarylal kyl,

het er oaryl , het er ocycl oal kyl, heterocycl oal kyl al kyl

R21- 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, arylal kyl, R21-aryl al kyl,

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

het er ocycl oal kyal kyl or R21-heterocycl oal kyl al kyl ; R6

i s al kyl ~cycl oal kyl al kyl, IoaIkyI aryl,
aryl al kyQ R21- al kyl , R21- oaI kyl aI kyl ,
R21-cycl oahkyl, R21-aryl, | al kyl ,

het er ocy al kyl al kyl , R21- hete Yyl al kyl

het er oary Ryl , heteroaryl hegggocycloalkyl
0

R21- het efomtiyl , R21- heterocycl R'j or
R21- hetet qeycl oal kyl al kyl ; R7 is I,
cycl yl, cycloal kyl, aryl? kyl ,

y 1- cycloalkylalkyl,& - cytl oal kyl
R21-aryl, R21 aryl al kyl, heteroaryl al kyl, heteroaryl,
heterocycloalkyl heterocycloalkylalkyl,
R21-heteroary|alky|, R21- heteroaryl, R21-

55

HN=

Iz

12. 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, arylalkyl, R*!-arylalkyl, cycloalkylalkyl, R?'-
cycloalkylalkyl, heterocycloalkyalkyl or R*'-heterocycloalkylalkyl,

R%is H;

R® is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R*'-
cycloalkylalkyl, R?'-cycloalkyl, R?'-aryl, R*'-arylalkyl, heteroarylalkyl, heteroaryl,
heterocycloalkyl, heterocycloalkylaikyl, R*'-heteroarylalkyl, R*'-heteroaryl, R*'-
heterocycloalkyl or R*'-heterocycloalkylalkyl;

R* is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R*'-
cycloalkylalkyl, R*'-cycloalkyl, R?'-aryl, R*'-arylalkyl, heteroarylalkyl, heteroaryl,



10

15

20

25

het erocycl oal kyl or R21-heterocycl oal kyl al kyl ; R15,

R16 and R17 is H, cycloal kyl, cycl oal kyl al kyl ,
WwORb8s/edskml , al kyl, aryl, R18-aryl, 1 n Jci n PCT/US2004/041700
R18-aryl al kyl, arylalkyl, mor J L' ; nis 1or 2; m
is Oor 1; RI8 is - OR20 or halo; R20 is aryl or halo

substituted aryl; R21 is all326,- aryl, heteroaryl,
R22-al kyl , R22-aryl, R22- h%eroaryl , hal o, o1
hetenecyslaaiiyd) heterydycloatkyraliyl( Ribheter@ryta/kyl, NEP;hetexcarptl B '-

netegRyeRl o i e ey O BBV R ) or - ik 15) (Rab)
R2RCiisH; allipl ROl aryrikdl, 7' Riryialkyl, eycioalylalkyl, R?'-
cycloalkylalkyl, heterocycloalkyalkyl or Rz‘-heterocycloalkylalkyl;

R® is alkyl, cycloalkylalkyl, cycloalkyi, aryl, arylalkyl, R?'-alkyl, R*'-
cycloalkylalkyl, R*'-cycloalkyl, R*'-aryl, R*'-arylalkyl, heteroarylalkyl, heteroaryl,
heterocycloalky!, heterocycloalkylalkyl, R?'-heteroarylalkyl, R*'-heteroaryl, R?'-
heterocycloalkyl or R?'-heterocycloalkylalky!;

R’ is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R*'-
cycloalkylalkyl, R*'-cycloalkyl, R*'-aryl, R*'-arylalkyl, heteroarylalky!, heteroaryl,
heterocycloalkyl, heterocycloalkylalkyl, R?'-heteroarylalkyl, R*'-heteroaryl, R*'-
heterocycloalkyl or R*'-heterocycloalkylalky!;

R', R'® and R" is H, cycloalkyl, cycloalkylalkyl, R'®-alkyl, alkyl, aryl, R*-aryl,

O

N

W
(L)r\? ) ( L%\i )

or m;

R'8-arylalkyl, arylalkyl, ;
nis 1or2;

misOor1;

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),R"®, -CH2>-N(R'?)C(O)N(R'®)(R"), -N(R'*)C(O)N(R'®)(R") or
-CH(R15)(R16);

R* is —OR' or halo
and

R?% is H or alkyl.

13. A compound selected from the group consisting of:



13. A conpound sel ected fromthe group consisting
of i:HBC ,NHNH" H3C/ / NgHV VANHNH X. \ N, oJ V
wWONobE/03sB3AC N\ - v_y NH H3C NH PCT/US2004/041700

- 327 -




Q CH3H3C NH H3 NH H3 CHBN N- -CH, H ~ CH3 H3C NH N N

14. A pharmaceutical conposition conprising an
woebzesssne anount of a conpound of claiml1l andCa/us2004/041700

phar maceutical » effective carrier. 15. A nmethod of

i nhibiting aspartyl protease conprising adm nistering

to a patient in need of suckP3Breatnment an effective

anmount of a conpound of claim1. 16. A nethod of

treating cardi ovascul ar di seases, cognitive a8  wu

neur odegenerati ve di seases, and the nethods of N—f7

i nhi biting of Human | mmunodeficiency Virus, o N

plasnepimsy/béfhﬁbsin D and prot ozoal S
enzymes. conpr i v@ i steering to a pati ent/t<' n need

of such treatment ed ef Nctive anmount of

CH,
CH
CH, ! ?
O NH
Tites f
O'“'




conmpound of claim1l. 17. The method of claim 16
wherein a cognitive or neurodegenerative disease is
wotzooesisesilt 18. The net hod of claim 17 wherei n PCT/US2004/041700
Al zheiner's disease is treated. 19. A pharnmaceuti cal
conmposition conprising an effective anmount of a
conpound of claim1, and an ¥Fective anount of a
chol i nesterase inhibitor or a nuscarinic antagonist in
a pharmaceutical  ef fNdtive carrier. 20. A nethod of
treating a cognitive [pr neurodegenerative disease
conpri sing adm ni st g togHa patient in need of such
treatment an effecfy NMmount of a conpound of claim1




WO 2005/058311 PCT/US2004/041700

- 330 -




WO 2005/058311

-331 -

PCT/US2004/041700

N Cl

Hec

Cl




10

WO 2005/058311 PCT/US2004/041700

- 332 -

N

H

N

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
neurodegenerative diseases, and the methods of inhibiting of Human
Immunodeficiency Virus, plasmepins, cathepsin D and protozoal enzymes.comprising
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WO 2005/058311 PCT/US2004/041700
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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.



