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This invention relates to heterocyclic aspartyl protease inhibitors,

phar maceuti cal conpositions conprising said conmpounds, their use in the
treatment 15of cardi ovascul ar di seases, cognitive and neurodegenerative

di seases, and their use as inhibitors of the Human | mmunodeficiency Virus,

pl asnepsi ns, cathepsin D and protozoal enzynes. BACKGROUND 20Ei ght hunman
aspartic proteases of the Al (pepsin-like) famly are known to date: pepsin A
and C, renin, BAGRwBMREE 2, Napsin A, cathepsin D n patthsheghoal conditions.
The rol e of renin-angiotensin system (RAS) in regulation of blood pressure
and
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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
15  of cardiovascular diseases, cognitive and neurodegenerative diseases, and their use
as inhibitors of the Human Immunodeficiency Virus, plasmepsins, cathepsin D and
protozoal enzymes.

BACKGROUND

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

The role of renin-angiotensin system (RAS) in regulation of blood pressure and
fluid electrolyte has been well established (Oparil, S, etal. N Engl J Med 1974;

25  291:381-401/446-57). The octapeptide Angiotensin-ll, a potent vasoconstrictor and
stimulator for release of adrenal aldosterone, was processed from the precursor
decapeptide Angiotensin-1, which in turn was processed from angiotensinogen by the
renin enzyme. Angiotensin-ll was aiso found 1o play roles in vascular smooth muscle
cell growth, inflammation, reaclive oxygen species generation and thrambosis,

30 influence atherogenesis and vascular damage. Clinically, the benefit of interruption of
the generation of angiotensin-Il through antagonism of conversion of angiotensin-I
has been well known and there are a number of ACE inhibitor drugs on the market.
The blockade of the earier conversion of angiotensinogen to angiotensin-|, i.e.the
inhibition of renin enzyme, is expectsd 1o have similar but not identical effects. Since

35 reninis an aspartyl protease whose only natural substrate is angiotensinogen, it is



fluid electrolyte has been well established (Oparil, S, etal. N Engl J Med
1974; 25291:381-401/446-57). The octapepti de Angi otensin-11, a potent
vasoconstrictor and stimnulator for rel ease of adrenal al dosterone, was
processed fromthe precursor decapeptide Angiotensin-1, which in turn was
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and Alzheimer's disease (AD) isa progressnve neurodegenerative disease that is
ultimately fatal. Disease progression is associated with gradual loss of cognitive
function related to memory, reasoning, orientation and judgment. Behavioral
10 changes including coﬁfusion, depression and aggression also manifest as the
disease progresses. The cognitive and behavioral dysfunction is believed to resuit
from altered neuronal function and neuronal Yoss in the hippocampus and cerebral
cortex. The currently available AD treatments are palliative, and while they
ameliorate the cognitive and behavioral disorders, they do not prevent disease
15  progression. Therefare there is an unmet medical need for AD treatments that halt
disease progression.

Pathological hallmarks of AD are the deposition of extracellular B-amyloid (A}
plaques and intracellular neurofibrillary tangles comprised of abnormally
phosphorylated protein tau. Individuals with AD exhibit characteristic A deposits, in

20  brain regions known to be important for memory and cognition. It is believed that AB
is the fundamental causative agent of neuronal cell loss and dysfunction which is
associated with cognitive and behavioral decline. Amyloid plagues consist
predominantly of AB peptides comprised of 40 — 42 amino acid residues, which are
derived from processing of amyloid precursor protein (APP). APP is processed by

25  multiple distinct protease activities. AB peptides result from the cleavage of APP by
(3-secretase at the position corresponding to the N-terminus of AB, and at the C-
terminus by y-secretase activity. APP is also cleaved by a-secretase activity resulting
in the secreted, non-amyloidegenic fragment known as soluble APP.

An asparty! protease known as BACE-1 has been identified as the 3-secretase

30  activity responsible for cleavage of APP at the position corresponding to the N-
terminus of AR peptides.

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

the etiology of AD. For example, AR has been shown to be toxic to neuronal cells in



protein targeting, and may al so be involved in antigen processing and
presentation of 5peptide fragnents. It has been |inked to nunmerous di seases

i ncl udi ng, Al zhei ners, disease, connective tissue disease, muscul ar dystrophy
and breast cancer. Al zheiner's disease (AD) is a progressive neurodegenerative
di sease that WO xistrsyat el y fatal. D sease progression i &TASgWévaed wth
gradual loss of cognitive function related to nenory, reasoning, orientation
and judgnent. Behavi oral 10changes incl udi®g confusion, depression and
aggression al so mani fest as the di sease progresses. The cognitive and

behavi oral dysfitneid @Reri iﬁje’a’@bi|ﬂde&idn®brra&&u|Fﬁ1rlﬁérﬁmr@inherﬁt§d fdimuboév@:ly-cfusacti on
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cogni tive and bfebavmmins@hﬁmdéam@probhamndmﬂ@hd preeseBidetHdsRasAivd DPADJr €ssi on.
Therefore there is an unmet nedical need for AD treatnents that halt disease

progr essi on. Spse B Regtides arpermed asa rgpultdbsegrataphactyly ddiiias el of
extracel | ulsar A@@ws%ﬁhdc,ﬁﬁan BIARR D ABDepildsAqRLL IbhibtioRAWBREEDF k1l ary tangl es
conpri sed of abnor nal hosphoryl ated protein tau. IVI s wth AD

exhi bit char actheruapethCc,apAfcfactléptb\guttegtmem opBB aad ntheegomﬁyemdm to be inportant
for menory an%e%?&ﬁ'gghé?anvel &lsda§e§)€éds@f%9 Arﬁtb?atqu’é‘l?ieposmon.
Human immunodeticiency virus (HIV), is the causative agent of acquired
immune deficiency syndrome (AIDS). It has been clinically demonstrated that

10  compounds such as indinavir, ritonavir and saquinavir which are inhibitors of the HIV
aspartyl protease result in lowering of viral load. 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.

15 In addition, Human T-cell leukemia virus type | (HTLV-I) is a human retrovirus
that has been clinically associated with adult T-cell leukemia and other chronic
diseases. Like other retroviruses, HTLV-l requires an aspartyl 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-| Protease and

20  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 1, i, IV

25 and HAP, are in development for the treatment of malana. Freire, etal. WO
200207471S. 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

30  parasites, thus treating patients thus afflicted. Certain compounds also exhibited
inhibitory activity against Cathespin D.

SUMMARY OF THE INVENTION




is the fundamental causative agent of neuronal cell |oss and dysfunction which
is associated with cognitive and behavioral decline. Anyfold plagues consi st
predom nantly of Ap peptides conprised of 40 - 42 ami no acid residues, which
are derived from processi ng of anyloid precursor protein (APP). APP is

processed by 25gul,hdspissi di stinct protease activities. ,,Q%Q,giog&g”r,@sul t from
the cl eavage of APP by 13-secretase at the position corresponding to

N-term nus of Ap, and at the C-term nus by y-secretase activity. APP |s aI SO
cl eaved by a-secretase activity resulting i n*fhe secret ed, non-anyl oi dogenic
fragnent known as sol I An r oLease kn s \BACE- 1
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APP at the position corresponding to the N-_8®rmnus of Ab peptides.

Accunul at ed bi ochem cal and genetic evidenge supports a central role of AOin
the etiology of AD. For exanple, AO has bekn shown to be toxic to neuronal
cells in WD 2005/ 058311PCT/ US2004/ 0417 11 “3 - vitro and when injected into
rodent brains. Furthernore inherited forl early onset AD are known in

whi ch wel | -defined nutations of APP or t esenl lins are present. These

mut at i ons enhance the production of Ais and are consi dered causative of AD.
Since Ap peptides are forned as a result pﬁsecretase activity, inhibition of

SBACE- 1 shoul d i g Sbleofsorm@Rtth @Bmef, ofphdipaté sy atbtifabBRbRbE §OheROEE-1 1S

a ,
wherein

5 W is a bond, -C(=S)-, —S(O)-, -S(O)z-, -C(=0)-, -O-, -C(R®)(R")-,
-N(R®%)- or -C(=N(R%)-;
X is —O-, —N(R )- or -C(R%(R")-; provided that when X is -O-, U is not -O-,
-§(0)-, -S(0)-, -C(=0)- or -C(=NR®)-;
U is a bond, =S(O)-, -5(0)z-, -C(O)-, -O-, -P(O)(OR")-, -C(=NR>)-,

10 -(C(R}(R"))s- or -N(R®)-; wherein b is 1 or 2; provided that when W is ~S(O)-, -S(O)z-,
-O-, or -N(R®)-, U is not =S(0)-, -S(O),-, -O-, or -N(R%)-; provided that when X is —
N(R5)- and W is -§(0)-, -S(0)z-, -O-, or -N(Fis)—, then U is not a bond,;

R', R? and R® are independently selected from the group consisting of H, alkyl,
alkenyl, cycloalkyl, cycloalkylalkyl, heterocycloaikyl, heterocycloalkylalkyl, aryl,

15 arylalky!l, heteroaryl, heteroarylalkyi, arylcycioalkyl, ~OR'®, -CN, -C(O)R?, -C(O)OR®,
-S(O)R™, -5(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
-NO2, -N=C(R®¥, and -N(R%);;
R R* R®and R’ are independently selected from the group consisting of H,

20  alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl heterocycloalkylalkyf, 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‘Z). -S(O)QN(R‘W(R‘?), NR")(R™),
N(R"MCO)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

25  halo, -SH, -OR?, -SR™, -S(O)N(R')(R™), -5(0).N(R'")(R'?), -N(R"")(R'?),
-N(R™C(O)R?, -N(R™S(O)R™®, -N(R™MC(O)N(R™?)(R"), or -N(R")C(C)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"?),
-N(R™C(O)R®, -N(R")S(O)R, -N(R")C(O)N(R'Y(R ™), or -N(R"")C(OC)OR?;



t herapeutic approach to the treatnent of AD and ot her cognitive and
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Pl asnmepsi ns are GEseafibingd Rdpran Wl“cxﬁ*'ﬁgé%b!ﬁéS@rﬁ‘z%es of the malarial parasite.
Compounds for the inhibition of aspartyl proteases plasnepsins, particularly
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et al. WO 2002074719. Na Byoung-K: ses of Pl asnodi um
vivax are highly conserved in w| s0l at es Kor ean of Prasitol ogy
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10 wherein M is =CH,-, S, -N{R'%)- or O, A and B are independently ary! or heteroaryl
and qis 0, 1 or 2 provided that when g is 2, one M must be a carbon atom and when
gis 2, M is optionally a double bond; and with the proviso that when R, R*, R® and R’
form said multicyclic groups

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

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

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

R? is independently selected from the group consisting of H, alkyi, cycloalky!,
cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl and
hetercarylalkyl;



30parasites, thus treating patients thus afflicted. Certain conpounds al so
exhibited inhibitory activity against Cathespin D. SUVWARY OF THE | NVENTI ON
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conpounds having the structural forrmula! ARL X IR3 1 UWR4

WO 2005/058311 PCTUS2004/041700

-6 -

R'is independently selected from the group consisting of H, alkyi, alkenyl,
cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkylalkyl, aryt,
arylalkyl, heteroaryl, heteroarylalkyl and —~N(R'*)(R'®);

R', R'? and R" are Independently selected from the group consisting of H,

5 alkyl, cycloalkyl, cycloalkylalkyl, heterocycloaikyl, heterocycloalkylalkyl, aryl, arylalkyl
heteroaryl, heteroarylalkyl, -C{O)R®, -C(O)OR?®, -S(O)R'?, -S(0),R'°, -C(O)N(R"®)(R'®),
-S(O)N(R™)(R'®), -S(0):N(R™)(R'®) and —CN;

R' is 1-5 substituents independently selected from the group consisting of
alkyl, alkenyl, alkyny!, cycloalkyl, cycloalkytalkyl, cycloalkenyl, heterocycloalkyl,

10 heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, hetaroarylalkyl, halo, -CN, -OR'S,
-C(O)R", -C(O)OR", -C(O)N(R™)(R"®), -SR'®, -S(O)N(R'®)(R'®), -S(0):N(R*)(R'®),
—C(=NOR"™)R', P(O)(OR‘S)(OR18) -N(R™)(R'®), -N(R'*)C(O)R®, -N(R™*)S(O)R®,
N(R ’5>S(0>2R‘6 N(R")S(0)N(R™)(R"), -N(R")SON(R")(R"),
-N(R™)C(ON(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, cycloatkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, arylcycloalkyl,
arylheterocycloalkyl, R'-alkyl, R'®-cycloalkyl, R'®-cycloalkylalkyl, R'®-heterocycloalkyl,
R'®-heterocycloaikytalkyl, R'%-aryt, R'®-arylalky!, R'®-heteroaryl and R'®-

20  heteroarylalkyl; or

R'®, R'®and R" are

RQ\}( RZQN\ JZ)O Rm\\{o . R23\ 0
N W Tes

wherein R® numbers 010 5 substituents, mis0to6andnis 1to 5;

@]

&
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R'®is 1-5 substituents independently selected from the group consisting of
25  alkyl, alkenyl, aryl, arylalkyl, arylaikenyl, arylalkynyl, -NO,, halo, heteroaryl, HO-
alkyoxyalkyl, -CF, -CN, alkyl-CN, -C(O)R'®, -C(O)OH, -C(O)OR'®, -C(O)NHR®,
-C(O)NH,, -C(O)NH,-C(O)N(alkyl)z, -C(O)N(alkyl)(aryl), -C(O)N(alkyl)(heteroaryl),
-SR'®, -5(0)2R%, -S(O)NH,, -S(O)NH(alkyl), -S(O)N(alkyl)(alkyl), -S(O)NH(aryl),
-S(0)2NHz, ~S(O)2NHR19, -S(0)2NH(heterocycloalkyl), -S(O).N(alkyl),,
30 -S(O).N{alkyl)(aryl), -OCF3, -OH, -OR%, -O-heterocycloalkyl, -O-cycloalkylalkyl, -O-



or a stereoisoner, tautoner, or pharnmaceutically acceptable salt or solvate
t hereof, wherein 5Wis a bond, -C(-5)-, -S(0)-, -5(0)2-, -C(=0)-, -0-,
C(R6)(R7) or Xis -0-, -N(R5)- or -C(R6)(R7)-; provided that when X
is -0-, UIS not -0- -S(0) - -S(0)2-, -C(=0)- or Uis a bond, -S(O)-
-3(0)2-, -C(0)- P(O)(OR/S) -C(=NR5) -, 10- (C(R6 or -N(R5)-
wherein b is fv%?"oﬁn‘kﬁ}ow ded that when Wis -S(0)- %és/ggz%mmﬂm or - N R5)-
Uis not -S(0)-, -S(0)2-, -0-, or -N(R5)-; provided that when X is - N(R5)-
and Wis -S(0)-, -3(0)2-, -0-, or -N(R5)-,7then Uis not a bond; Rl, R2 and R5
are mdependently sel ected fromthe group consisting of H al kyI al kenyl ,

cycl oal kyl , cyhatesasyelpabisyialieyl, -ds, NidBy ciNsalkydp N(m@@v%j@(ﬁ@ﬁlwi al kyl , aryl,
15aryl al kyl , Py -0R15 -ON, - C(0)R8,
&0)omo - 5 “@E‘%@%ﬁ?ﬁ@” m‘*ﬁ% (Hhsroheg ‘zk OS5 O O
- S(0) 2N( R11) ( ROty (akd N(afsy Nbd @loh@iviRL and R5 are
not both sel ecie®(b1,RM, N¥KZO) ZMQ&W)@HQMZN(H&W%MD, -N(alkyl)S(O)NH(alkyl)

5  and -N(alky)S(O):N(alkyl)(alkyl);

or two F{18 moieties on adjacent carbons can be linked together to form

z) Do )

%is alkyl, cycloalkyl, aryl, arylalkyl or heteroarylalkyl;
R?® is alkyl, cycloalkyl, aryl, halo substituted aryl, arylalkyl, heteroaryl or
10  heterparylalkyl,
and wherein each of the alkyl, cycloalkyl, cycioalkylalkyl, 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

15  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(0)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,-

20 N(R™)C(O)R'®, -CHo-N(R™)C(O)N(R'®(R"), -CH,-R'®; -CHN(R™)(R'®),
-N(R™)S(O)R', -N(R'®)S(0);R"®, -CH-N(R"®)S(0),R®, -N(R")S(0).N(R')(R"™),
-N(R™)SO)N(R'®)(R"), -N(R'™)C(O)N(R'®)(R"), -CH-N(R™)C(O)N(R™)(R'"),
-N(R")C(O)OR'®, -CH,-N(R"®)C(O)OR'®, -S(O)R", =NOR"®, -N3, -NO, and -S(0).R'®;
and wherein each of the alkyl, cycloalkenyl, cycloalkyl, cycloalkylalkyl,

25  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, -CF3, -CN,

-OR'"®, -C(O)R'®, -C(O)OR’®, -alkyl-C(O)OR'®, C(O)N(R'*)(R'®), -SR"?,

30 -S(O)N(R™)(R™), -S(0)N(R™*)(R'), ~C(=NOR')R'®, -P(0)(OR"*)(OR"),
-N(R®)(R'®), -alky-N(R'®)(R®), -N(R'"*)C(O)R'®, -CH,-N(R'®)C(O)R'®, -N(R"*)S(O)R'®,
-N(R™)S(0)2R"®, -CH2-N(R')$(0):R®, -N(R"*)S(0).N(R'"®)(R""),



R3, R4, R6 and A7 are independently selected fromthe group consisting of H,

20al kyl, cycl oal kyl, cycl oal kyl al kyl, heterocycl oal kyl, heterocycl oal kyl al kyl ,

aryl, arylal kyl, hateroaryl, heteroarylal kyl, halo, -CH2-0-Si (R9)(RI5)(R19),

-SH, -CN, -0R9, -C(0)R8, -C(0)OR9, -C(0)N(R11l)(R12), -SR19, -S(0)N(R11)(R12),

-S(0) 2N( R11) ( Rb¢2) 2005084l 1) (R12), -N(R11) C(0) R8, - N(R11) StO)ibaid/041700

-N(R11) C(O)N(R12) (R13), -N(R11)C(0)OR5 and C(=NCH)R8; provided that when U is

-0- or -N(R5)-, then R3, R4, R5 and R7 are got 25hal o, -SH, - SR19,

-S(0)N(R11) (R12), -S(0)2N(R11)(R12), -N(R11)(R12), -N(R) C(0)R8,

-N(R11) S(0) Rll&me@@ﬁW@W IRMRCTRIGN (D RIH-QEDT ORI RlgAed that when
I's -0- or 1S5 n@t a 15 15.

- S(0) N( R11)(R12) NIAT @)“gﬁ %{%&%}C@ FRli"fﬂ(Fék@f %T(Pm%% i,

N(P111) S(0) R15, - N( Ian)vta( @) ¢ FICLRY (idia)es ooradiabledt:chiion€ca easanked\mgemer to

2005/ 058311PCT/ US2004/ 04%@@0 - 50and provided that when X is -N(1:18)-, Wis
-C(0)- and Uis a and R7 are not halo, -CN, -SH, -SR18

-S(0) N(Rll)(Rth)orrﬁrsS S(O)f (F’e&é‘ or R3, R4, R6 and R7, together with the

carbon to which t are attache forma 3-7 nmenbered cycl oaI kyl group

optionally $ubsti tutaédwby” ord¥ arezeiecinsiitam the aFur] Qﬁﬂslsymapfner

—C(=NOR™)R'®, -N(R"®)C(O)R'®, -CH,-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).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(O)OR’® and -CH,-N(R'™)C(O)OR'®, R'® and R'® together can be a C, to C4

10  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,

15 heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, haio, -CN, -OR%,
-C(O)R™, -C(0)OR™, -C(O)N(R*)(R*), -SR™, -S(O)N(R*)(R*), S( )2N(R24)(R25).
—C(=NOR*)R*, -P(0)(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(O)ZRZS,
N(R¥)S(0):N(R®)(R), -N(R*)S(O)N(R®)(R®), -N(R*)C(O)N(R**)(R?®),

20  -CHpN(R*)C(O)N(R®)(R?), -N(R**)C(O)OR?, -CH,-N(R**)C(O)OR?, -S(O)R** and
-S(0)2R**; and wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyi,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heterocary'alkyl, alkeny! and alkynyl
groups in R*® are independently unsubstituted or substituted by 1 to 5 R*’ groups
independently setected from the group consisting of alkyl, cycloalkyl, heterocycloalkyl,

25  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?*)(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?**,
-CHa-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)N(R*)(R®), -N(R*)S(O)N(R*)(R*®), -N(R*)C(O)N(R*)(R*"),

30  -CH.-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*;



5optionally substituted by Rt4; or R3 and R4 or R6 and R7 together with
the carbon to which they are attached, are conbined to formmulticyclic groups
such as / 10wherein Mis -CH2-, S, -N(R18)- or 0, A and B are independently
aryl or heteroaryl and q is 0, 1 or 2 provided that when is 2, one Mnust be
a carbon at om¥h#*#A g is 2, Mis optionally a doubl ePEOREYAHIW th t he
proviso that when R3, R4, R6 and R7 formsaid nulticyclic groups /cssr>KcltL
or RICMR14 R14 15then adjacent R3 and R4-8r R6 and R7 groups cannot be

conbined to formsaig . —
R*, R™ and R are independently selected from the group consisting of H,

alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl,

heteroaryl, heteroarylalkyl, arylcycloalkyl, R¥-alkyl, R%’-cycloalkyl, R¥-cycloalkylalkyl,

R?-heterocycloalkyl, RZ'-heterocycloalkylalkyl, RZ-aryl, R¥-arylalkyl, R¥’-heteroary
5 and R¥-heteroarylalkyl;

R? is 1-5 substituents independently selected from the group consisting of
alkyl, aryl, arylalkyl, -NO,, halo, -CF3, -CN, alkyl-CN, -C(O)R?, -C(O)OH, -C(O)OR*®,
-C(O)NHR?, -C(O)N(alkyl)z, -C(O)N(alkyl)(aryl), -C(O)N(alkyl)(heteroaryl), -SR?,
-§(0)2R%, -S(O)NH;, -S(O)NH(alkyl), -S(O)N(alkyl)(alky!), -S(O)NH(aryl), -S(O).NH,

10 -S(0),NHR?, -5(0):NH(aryl), -S(O).NH(heterocycloalkyl), -S(O):N(alkyl),
-5(0)2N(alkyl)(aryl), -OH, -OR?®, -O-heterocycloalky!, -O-cycloalkylalkyl,
-O-heterocycloalkylalkyl, -NHz, -NHR29, -N(alkyl), -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),

15 -NHS(0),R*, -NHS(0),NH(alkyl), -NHS(O),N(alkyi)(alkyl), -N{alkyl)S(O).NH(alkyl)
and —N(alkyl)S(O)2N(alkyl)(alkyl);

R?8 is alkyl, cycloalkyl, arylalkyl or heteroarylalkyt; 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

20  substituted phenyl, and that when U is -C(0)- 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'9)S(O)R™, -N(R'*)S(0)2R"®, -N(R")S(0)N(R')(R""), -N(R'*)S(O)N(R'*)(R""),

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

provided that when R’ is methyl, X is -N(R®)-, R%is H, W is -C(0)- and U is a
bond, (R®, R?) is not (H, H), (phenyi, phenyl), (H, phenyl), (benzyl, H), (benzyl,
phenyl), (i-butyi, H), (i-butyl, phenyl), (OH-phenyl, phenyl), (halo-phenyl, phenytl), or
(CHs0O-phenyl, NO2-phenyl); and when W is a bond and U is —C(O)-, (Rg, R‘) is not

30 (H, H), (phenyl, phenyl), (H, phenyl), (benzyl, H), (benzyl, phenyl), (i-butyl, H), (i-butyl,
phenyl), (OH-phenyl, phenyl), (halo-phenyl, phenyl), or (CH3O-phenyl, NO.-phenyl);

provided that when X is ~N(R®)-, R’ and R® are each H, W is -C(O)- and U is a
bond, (R®, R is not (optionally substituted phenyl, optionally substituted benzyl),
(optionally substituted phenyl, heteroarylalkyl) or (heteroaryl, heteroarylalky!);



mul ticyclic groups; R8 is independently selected fromthe group

consisting of H, alkyl, alkenyl, alkynyl, cycloal kyl, cycloal kyl al kyl,

cycl oal kenyl , heterocycl oal kyl, heterocycl oal kyl al kyl, aryl, aryl al kyl,
het eroaryl, heteroarylal kyl, -01918, -N(R18)(R16), 20-N(R16) C(0)R16,

-N(R16) S( 0) R18,wq Nosksdstf) S(0) 2R16, - N(1118) S(0) 2N( R16) ( Fiéﬁ[szoommon

-N(R16) S(0) N(R16) (R17), -N(R18) C(0) N(R16) (R17) and - N(R16) C(0) OR16; R9
i s independently selected fromthe group copsisting of H alkyl, cycloal kyl,
cycl oal kyl al kyl , heterocycl oal kyl, heterocy oaIkyIaIkyI aryl, aryIaIkyI

h d h 005/ 0583 700
heteroaryi and, het o SRMARY b LR 785 RORAELOTr o A 0 = bty
cycl oal kyl, cyclrealakydnab kwich tnqycéreahketmyll R |I9e1be2-mFy<3F©rd4phymyl

het er ocycl oal kyl al ky roui@dhay @eh Rl Ahrme) T T ALY v 1 £ %aciruiﬁ% and R,

R12 and R13 are |ndépende y AR ron1t e“group ConSi st H, 5al kyl ,
cycl oal kyl , cyclRaR%ksfratt kiy,l -NHEED paliodneteozrrilybr, Hhewfmmy @aqykmtanoapyn argt y|

"0y 2R0. 8&&5%&3 GO %‘é{‘% oSN Ep B SRy - on
provided that when R' is R¥'-aryl or R*'-arylalkyl, wherein R*' is —OCF,,
-S(0)CF3, -S(0):CFs, -S(O)alkyl, -S(0),alkyl , -S(0).CHF, -S(0)2CF:CFs,
-OCF’CHF,, -OCHF,, -OCH.CF, -SF5 or -S(O),NR"R"®;

10 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"®-
heterocycioalkyl, 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,
15 R?and R* are alkyl

NS /.
G, G- g
\
R21
R21
where R?' is halo, -CN, alkyl, alkoxy, haloalkyl or haloaikoxy, or R*and R*, together

with the carbon to which they are attached, form a 3-7 membered cycloalkyl group,

and R'is

"]
o i She
a L H y
o
or i&%
N a
‘R21a

20 ‘R21a

where a is 0 1o 6 and R is alkyl, alkoxy, halo, -CN, -OH, -NO, or haloalkyl;



R14 is 1-5 substituents independently selected fromthe group consisting of
al kyl, al kenyl, al kynyl, cycl oal kyl, cycl oal kyl al kyl, cycl oal kenyl

het er ocycl oal kyl , 10het erocycl oal kyl al kyl, aryl, arylal kyl, heteroaryl,

het eroaryl al kyl , halo, -CN, -OR1l5, -C(0)R15, -C(0)OR15, -C(0)NR15)(R16),

- SR15, - S(0) NWaLBPYRaB) , - S(0) 2N( R15) (R16), - C(=NORL15) REGI/US2mE0y1{¥R15) (ORL5),
-N(R15) (R16), -N(R15)C(0)R15, -N(R15)3(0)R16, -N(R15)S(0)2R15,

-N(R15) S(0) 2N(R16) (R17), - N(R15) S(0) N(R16) (R1'7), - N(R15)C(0) N(F116) (R17) and
- N(R15) C(0) OR15; 15R15, 1,06 and Rl7 are independent|y selected fromthe group
consi sting of H, al kyhenBikismat H, abQely 1 whayRih Hal iR pelecieg doauinr grospky |

het er ocycl oal kyl cordtpiifg BEaMRY Qsycloill dn lalky Pauipbtitu @t Y4 il prighyl, 18 6F HRNEZ

het er oaryl al kyl , ﬂrP/l cysl oal kcﬁl aril het er ocr%cl_oal kyl, R18-al kyl,

R15- cycl oal kyl, WhasLigy g ¢plg ?ﬂfé‘P’T‘ NA groeR @RENRI By cl oal kyl |

R15- het er ocycl oal kyl gJhéwyl, R18-aryl, R18-arylal kyl, R18-heteroaryl and A 8-

20het er oaryl ag t(nyl ; Or@%@’sgﬁéﬁwgﬁ?g’i@%@%? wherein R23 nunbers 0 to 5

substituents is O
m \
\ 0

H, methoxy, nitro, oxo, -OH, halo and alkyl,

and wherein R? is selected from the group consisting of

22
e | O>|/i& | N
N ’ Y ’
R22
SEANGES
’ N 4
22
R \o~ O~ Ja Qs
| and  \\\/
S L
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;



1: 118 is 1-5 substituents independently selected fromthe group consisting of
25al kyl, al kenyl, aryl, arylal kyl, arylal kenyl, arylai kynyl, -NO2, hal o,

het eroaryl, HO al kyoxyal kyl, -Cr3, -QON, al kyl-CN, -C(0)R16, -C(0)O0H,

-C(0) 01919, -C(0)NHR20 , -C(0)NH2, -C(0)NH2-C(0)N(al kyl)2,

-C(0) N(al kyl') (agy Johsosafes O) N(al kyl ) (heteroaryl), -SW -S(Q %%g‘” 0irak0) NH2,
-8(0)NH(al kyl), -S(0)N(al kyl)(al kyl), -S(0)NH(aryl), -S(0)2 -S(0)2NHR19

- S(0) 2NH( het er ocycl oal kyl' ), -S(0)2N(al kyl ) 2,1530-S(0) 2N(al kyl ) (aryl), -OCF3,
-OH, -O0R23, -0-heterocycloal kyl, -0-cycloal kylal kyl, -0- WO

200549811PCT/ US2QQakGhdd memb?mg pI&‘%h@EIsa&V&rthﬁi#d?YHeaMféﬁt of m%'la?.a Y HRefod of

-N(al kyl) 2, -N(arylalk 1)2 [5 @’ et er oar I kyl ), -NH C( 0) R20,

- NHC( 0) NH2, - NHC{ryhy H@é?bqsmrasm MH”@(WN(“&P' j’(hﬁl”P@fls) D'Seﬂiteapr@aﬁ)@vwﬁm%l kyl ),
-N(al kyl ) C(0) N( alokytah(cahkst! and rhb"ﬁ%tm&mwbmd&ﬁéﬁ)z@&ﬂléﬁwmyd Yor example
-NHS(0) 2N( al kyl ) (al kyl ), -N(al k f)H(% ) 2NH(al % %

“N(al kyl ) S(0) 2N( @hBronct plag F'U\éra ¥ E‘BBhOféHﬂgféé}fﬁct'%% boHd can be

| i nked toget hgr tethdd dhtreatment comprise administering at least one compound of formula | to a
patient in need of such treatment. In particular, the invention comprises the method
of treating Alzheimer's disease comprising administering at least one compound of
formula | to a patient in need of such treatment.

In another aspect, the invention comprises the method of treating Alzheimer's
10  disease comprising administering to a patient | need of such treatment a combination
of at least one compound of formuta | 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
quaniities being an effeclive amount to treal 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 siructures:
F RS
RS\N/Ik /H’ RS\N/KNIR1 5\N N’ ’H7 ‘ N/R1
R | IR bR R |
U\I/S(O)‘ 2 U . U\i/o u\r/sm), 2
R 4 R4 R4
25 |A IB iIC ID
N 2
RG I R1 RG l R] N/H2 . N/H
7 -~
H7 - R Rs\ | /R1 R7R | /R1



*2;C>or R19 is alkyl, cycloal kyl, aryl, arylal kyl or heteroarylal kyl ;
R2 is al kyl,
10het er oaryl al kyl ; and wherein each of the al kyl, cycloalkyl,

cycl oal kyl al kyl ,
he¥Y@pgasaal kyl ,

het er oaryl ,

R5, R6, R7, R8, R9,
or substituted by 1 to 5 R

cycl oal kyl, aryl, halo substituted aryl, arylal kyl, heteroaryl

heterocycloalkyl heterocycloalkylalkyl aryl, aryl al kyl,

consi sting of al kyl, alkenyl, aIkynyI ﬁgloalkyl cycl oal kyl al kyl ,
cycl oal kenyl

het er oaryl ,

- C(0) N( R15) ( RL5),
- C( =NOR15) R16,
- N( R15) C( 0) R16,

2Ry S PP XNy spOPRIRRSY (T, i) O RpRtbf iR )

- CH2N( R15) (
- N(Rt 5) S(0)

het er o&ycl oal kyl , het er ocy

oal kyl al kyT, aryl, aryIaIkyI

al kenyl and al kynyl gr oupsPFHUﬁPU“’”ﬁZUO F13, R4,
R, Rll, IR, R19 and R14 are independently unsubsti tut ed
groups i ndepen#ently 155e| ected fromthe group

or

het er oar i c@h{ﬁﬁhnd&@f'f&mmm to UL refer@f) %’éd or @é( OWFHG) (R16),

*F@F@%ﬁ}%o *%RlSNE*si f@t@i%éylézé eyl - N( 1915) (R16),

- CH21t w0 (ko) st d) tRtGsince Gi2d RBR )oER0 s 5drh6 hé BEDefinitiéai2- R15;

- CH2- N( R15)C(0) NoR3,6)K(817)5(0)N-BiD), 00 OFERR,)- oCHZR (Bbfe)q(I(v@l)aBﬂlb]:ﬂ)ﬁmpouﬁsO) R15,

| oal kenyl

cyg?oal [<yl Cycloégqrmyﬁaj%fem géﬁgtbg?%h%ﬁ}oalaﬁﬂﬂng Ogép esé@zll'( QF‘%@/‘QPM aryl,

het er-6@*%(R)- betN¥RYar yl al kyl ,

aryl al kyl ,

10

15

20

25

30

More preferred compounds of the invention are those of formula IB wherein U
is a bond or those of formula 1B wherein U is ~C(R®%)(R")-.

Another group of preferred compounds of formula | is that wherein R? Is H.

R®, RY, R® and R’ are preferably selected from the group consisting of alkyl,

~ cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl,

heteroaryl, heteroarylalkyl, halo, -CH2-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"), -5(0):N(R"')(R"™), -N(R"')(R"),
N(R'MC(O)R?, -N(R)S(O)R'®, -N(R")C(O)N(R'¥)(R", -N(R")C(0)OR® and
—C(=NOH)R?.

R°, R*, R® and R’ are preferably selected from the group consisting of aryl,
heteroaryl, heteroarylalkyl, arylalkyl, cycloalkyl, heterocycloalky!, heterocycloalkylalkyl,
alkyl and cycloalkylalky!.

In a group of preterred 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, heterocycloalkyalkyt or R21—heterocycloalkylalky|,

R?is H;

R? is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R?'-
cycloalkylalkyl, Rzl-cycloa|kyl, R*'-aryl or Rm-arylalkyl;

R* is alkyl, cycloalkylalky!, cycloalkyl, aryl, arytalkyl, R**-alkyl, R*'-
cycloalkylalkyl, R*'-cycloalky!, R*'-aryl or R?'-arylalkyl;

R®is H, alkyl, R*'-alkyl, arylalkyl, R*'-arylalkyl, cycloalkylalkyl, R?'-
cycloalkylalkyl, heterocycloalkyalky! or R21-heterocycloalkylalkyl;



al kenyl and al kynyl groups in R21 are independently unsubstituted or
substituted by 1 to 5 R22 groups i ndependently selected fromthe group
consi sting of alkyl, cycloal kyl, cycl oal kenyl, heterocycl oal kyl, aryl,
heteroaryl, halo, -CF3, -CN, -C(0)R15, -C(0)O0OR15, -alkyl-C(0)OR15,

0) N(R15) (R16 L., 30-S(0) N(RL5) (R16), -S(0)2N(RI 5 NOR15) R16,
C(0) NCRLS) ( R)lw&zoﬁﬁ'\&gﬁl (0) N(R1S5) (R16), -S(0) 2N( ?\fﬁ‘éﬁ%{’&%s )

- P(0) (OR15) (0 5) (R 6), -al kyl-N(R15)(1116),
- CH2- N( R15) C( 0) R15, - N(R15) S(0)R16, N(1t5)S(0)2R16, - CH2- N( R15) S( 0) 2R16,
- N(RL5) S(0) 2N( R16) (RL7), \AD 2605/ 058311PCT/'1 2004/ 041700 - 8 -

s R ) R R Rl b Sl ATy KsToe i i arv e, A" 2 BN o) (RA7)
- S(0) 2R15; or tV\/ocwaallqnailtw;mzRBﬁ:ldmdyeH?’eaym F&qumt carbons can be |inked
together to c.2)it; 5 I-fiﬁremwl cycloalkijalkyl. cycloalkyl, aryl, arylalky!, R*"-alkyl, R*'-

cycloalkylalky!, R*'-cycloalkyl, R¥'-aryl or R*'-arylalky!;

R23

\f<

'3~
5 R’ R'®and R is H, R"-alkyl, alky! or ./ )m;
R*' is alkyl, aryl, halo, -OR'®, -NO;, -C(O)R", -CHz-N(R")C(O)N(R'®)(R") or
—CH(R15)(R16);
nis 1;
mis 1;
10 R'® is ~OR™
2 is aryl;
and
23 s alkyl.
In a group of preferred compounds
15 R® R, R®and R’ are

H”\/O' 7&/\/0 ' 7&/\/@{21 or 521;
and

R' and R%is H, CH,,

roi.fv@»@“

or
M" 21

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



5and when R21 or R22 are selected fromthe group consisting of C(=NORL5)R15,
-N(R15) C(0) R16, -CH2-N(R15)C(0)R16, -N(R15)S(0)R16, N(R15)S(0)2R16,

- CH2- N( R15) S(0) 2R16, - N(R15) S(0)2N(R16) (R17), -N(R15)S(0)N(R16) (R17),

-N(R15) C(0) N(R16) (R17), - CH2- N(R45) C(0) N(R16) (R17), -N(F05)C(0)0R16 and

- CH2- N(R15) C( YO BI85 and R16 toget her can be a C2 t BCTHSUBEHAM'N wher ei n,
optionally, one, two or three ring carbons can be replaced by -C(0)- or -N(H)-
and R15 and R181 together with the atons to18hich they are attached, forma 5
to 7 menbered ring, optionally substltuted y R23; RL to 5 groug

i ndependent |y sel ect & isf Hoatiotl e gikgl prytadeys PFEta g ipf c;a:lldajuylallal Réhyl , al kynyl,

%ﬁlet?glr Ezlycl ggfl %le?@?i@!yhetﬁ%gélgﬁ%ﬁw& Fﬁgtﬁéetrgrrgg‘?é{(?&' ér oar yl al kyl, hal o,

-CN -OR24, _c(0) R24F* ixiD) OR24, c(0)"24) (R25, CeRR4. S(0)" 24) (Re5)

i g\l?)R% 4)2‘512 SQZR%% Cg F%%&LIOSWQM'O&%&@%Z % él((yl §H2- N(R25¢( 0) R25,

cycloalkylalkyl, -cycIoaIkyI—R -aryl, R -arylalkyl heteroarylalkyl hetsroaryl,
heterocycloalkyl, heterocycloalkylalkyl, R*'-heteroarylalkyl, R*'-heteroaryl, R*'-
heterocycioalkyl or R?'-heterocycloatkylalky!;
R* is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R?'-
cycloalkylalkyl, R?'-cycloalkyl, R?'-aryl, R*'-arylalkyl, heteroarylalkyl, heteroaryl,

10 heterocycloalky!, heterocycloalkylalkyl, R?'-heteroarylalkyl, R*'-heteroaryl, R%'-
heterocycloalky! or R*'-heterocycloalkylalkyl;

R®is H, alkyi, R*'-alkyl, arylalkyl, R*'-arylalkyl, cycloalkylalkyl, R?!-
cycloalkylalky!, heterocycloalkyalkyl or R*'-heterocycloalkylalkyl;
R® is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R?'-

15 cycloalkylalkyl, R*'-cycloalkyl, R*'-aryl, R?'-arylalkyl, heteroarylalkyl, heteroaryl,
heterocycloalky!, heterocycloalkylatkyl, R*'-heteroarylalkyl, R%'-heteroaryl, R%'-
heterocycloalky! or R*'-heterocycloalkylalkyl;

R’ is alkyl, cycloalkylalky!, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R?'-
cycloalkylalkyl, R?*-cycloalkyl, R?'-aryl, R*'-arylalkyl, heteroarylalkyl, heteroaryl,

20  heterocycloalky!, heterocycloalkylalkyl, R*'-heteroarylalkyl, R?'-heteroaryl, R?'-
heterocycloalkyl or R?'-heterocycloalkylalkyl;

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

H23 st o
NN
\é (95X
. N,
R “-arylalkyl, arylaikyi, or b O
nis1or2;
25 misQor 1;

R'®is —OR*® or halo;

R?® is ary! 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( R24) S( 0) 2N( R25) (R26), - N( R24) S(0) N( R25) (R26), - N( R24) C( 0) N( R25) ( R26)
20- CH2- N( R24) C( 0) N( R25) (R26), - N( R24) C( 0) OR25, - CH2- N( R24) C( 0) OR25, - S(0) R24

and -S(0)2R24; and wherein each of the al kyl, cycloal kyl,
het er ocycl oal kyi, heterocycl oai kyl al kyl, aryl, aryl al kyl,

cycl oal kyl al kyl ,
het er oar yl ,

het er oaryl al kylyo ghdiegy] and al kynyl groups in R23 are imﬁ}&%@:‘%m ed from

unsubstituted or substituted by 1 to 5 R27 groups i ndepe

the group consisting of al kyl, cycloal kyl . 1get erocycl oal kyl, 25aryl,
heteroaryl, halo, -CF3, -CN, -0R24, -C(0)R24, -C(0)OR24, alkyl-C(0)O0R24,
C( 0) N( R24) ( R25)-N(R '9j78),R1*S(EON MR (IR %) (R 3(, ONEHR) BEIIN(RERR.7) oS =NOR24) R25,

P(0) (OR24) ( OR2

R25), -al kyI-N(R24§(R25), “N(R24

0) R25,

5 -
CH2- N( 924) ¢( 0) Rzék‘,m_ Rﬁzés(o) R2s. N(R24)s(0)2R25, cHr N(R24)s(0) 2R25,
- N( R24) S( 0) 2N( R25) ( RR26)-OR' NgriR) S(0) N( R25) (R26) , - N(F124) C(0) N( R25) ( R26) ,
30- CH2- N( R24) C(Q%)EN( R25) (R26), - N(R24) C(0) OR25, - CF12- N( R24) C(0) OR25, - S(0) R24

and S(0) 21 ;WD 2005/ 058311PCT/ US2004/ 041700 - 9 -
i ndependent by sel ecB&ds Hamldyhe group consisting of H,

R24, R1IR26 are

As used above, and throughout the specification, the following terms, unless

otherwise indicated, shall be understood to have the following meanings:

"Patient" includes both human and animals.

“Mammal’ means humans and other mammalian animals.

10 "Alkyl" means an aliphatic hydrocarbon group which may be straight or

branched and comprising about 1 to about 20 carbon atoms in the chain, Preterred

alky! groups contain about 1 to about 12 carbon atoms in the chain. More preferred

alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means

that one or more lower alkyl groups such as methyl, ethy! or propyl, are attached to a

15 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, isopropy!, n-butyl, t-butyl, n-

pentyl, heptyl, nonyl and decy!. R¥.substituted alkyl groups include fluosomethyl,

trifluoromethyl and cyclopropylmethy! .

20 "Alkeny!" means an aliphatic hydrocarbon group containing at least ene

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 preferabty about 2 to abhout 6

carbon atoms in the chain. Branched means that one or more fower alkyl groups such

25  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 alkeny! groups include ethenyl,

propenyl, n-butenyl, 3-methylbut-2-enyl, n-pentenyl, octenyl and deceny!.

"Alkynyl" means an aliphatic hydrocarbon group containing at least one

30 carbon-carbon iriple 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 alkyny!"



al kyl, cycloal kyl, cycl oal kyl al kyl, heterocycl oal kyl, heterocycl oal kyl al kyl,
aryl, arylal kyl, heteroaryl, heteroarylal kyl, arylcycl oal kyl, R27-al kyl,
R27-cycl oal kyl , R27-cycl oal kyl al kyl, R27-het erocycl oal kyl ,

R27- het erocycl oal kyl al kyl, R27-aryl, R27-arylalkyl, R27-het eroar}/ 5and

R27- het er oar y "4 R§p058311 R27 is 1-5 substituents i ndeffedEeMPY"%el ected from
the group consi sti ng of alkyl, aryl, arylalkyl, -NO, halo, -CF3, -ON,

al kyl -CN, -C(0)R28, -C(0)0H, -C(0) 0R28, -T{0) NHR29, -C(0) N(al kyl) 2,

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

- S(0) NH( al kyl )memS(ab?N(%@@bP@éﬁ &arbyn atog(s0n Nie(chaipWhich rBay be siFdight 010- S( 0) 2NHR28,

50 20 & ki e %{)@Wﬁ*&ﬁé&?ﬁ@l?‘é’%‘%%'%%*ﬁfﬁ%%a“m BN ey
- 0- het er ocycl é’atPlRmY Brpethylbagvpy), n-pearRey| anm(dacy{w )2 - N( ar yi aI kyl) 2,

-N(aryl al I cyl )(het@r aﬁ%bﬁé ¥ hiomati Cg wyal kyl )
- NHC( 0) N( al kyI I-‘f’E%’ - N( al kyl") kyI ) - N( alq@{i%)%z(ar%or"n\la%lms T%(al kyI ),

15- NHS( 0) 2f29, NH{BFaEHen atotrﬁm
-N(al kyl') S(0) %W@aiuby:b)\ b@%taorM@bWslt.)ﬁcﬂWMﬁé &Mhar(a%hiséﬁtaemﬁ%&; T8 Ayl

cycl oal kyl, ar or heteroaryl al k and R29 is, al kyl, cycloal kyl, aryl,
aryl al kyl , het r@&%f/lwh'ﬁqn‘ﬁ‘élbérﬂéf‘a?% @ﬁeregﬁ,gqﬁ@g@stqqgge BINRF fwo C(O) and U
is a bond, R suBstisEntOEH adjacdnt YarBOssdst bd lnked togbmeyio.fomnd that when U is
-C(0)- and Wi‘%S a qug RS‘Vié not optionally substituted phenyl;

' é'o o 55‘0 . Non-limiting examples of suitable aryl groups include
10  phenyl and naphthyl.

"Heteroaryl* means an aromatic monocyclic or multicyclic ring system
comprising about 5 to about 14 ring atoms, preferably about 5 to about 10 ring 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

15  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 meanvs that at least
a nitrogen, oxygen or sulfur atom respectively, is present as a ring atom. A nitrogen
atom of a heteroaryf can be optionally oxidized to the corresponding N-oxide. Non-

20 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-bjthiazoly!, benzofurazanyl, indolyl, azaindolyt,
benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyl,

25  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

30 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



provided that neither RL nor R5 is -C(0)-al kyl -azeti di none or al kyl

di -substituted with (-COORL5 or -C(0)N(R15)(1115)) and (-N(R15)(R18),
-N(R15)C(0)R 6 , -N(1:115)S(0)R 6, -N(F115)S(0)2R18, -N(Rt h)S(0)2N(R18) (R17),
-N(R 5S(0)N(1: 118) (R 7), 25-N(R15)C(0)N(R16) (R17), or -N(F115)C(0)01: 115;
prowdedthat s methyl, Xis -N(R5)-, R2 is H, I Sac and Uis
a bond, R\g@%"%ﬁ(%jtﬂ(H H), (phenyl phenyl), (H, phgyh¥/¢§?04 geg]zyl H) ,
(benzyl phenyl) -butyl, H, (i- butyI phgr_lyl), (OH phenyl, phenyl),

(hal o- phenyl phenyl) or (CHBO phenyl, NC2- phenyl); and when Wis a bond and

Uis -0(0) (1 4

(benzyl | , (b]ﬂ:i%)l/ﬁ@ Nohﬁmﬂtﬁg &?&F@s@ﬁnﬁ%‘#ﬂ%h@g %a)%ls(lﬁlljd%h@%a}% enyl
phenyl), (hal o- presbgynyl, Fteerapty) andihe(iKp3BurpIee ngD- thGBGpENBh‘?S pf cycloalkyl lmﬁdﬂﬂ ded
that when X is -NRahwingR and RS are each H Wis -C(0)- and Uis a bond,
(F13, R4) is not (optli oﬁal | y substituted phenyl tionally substituted
benzyl), (optionally subsftitited phenyl, ter oen"V]FaI kyl) or (hgteroaryl,

het eroaryl al kyl); WD 200%/ 058311PCT/ US20041041700 - 10 - provi ded t hat
when Uis a bond, Wis - [ he carbon to

“N(R5)-, Uis -0- and Wj
- NHC( 0) - al kyl - het er oar

"é C@ &3
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 cycloalkenyt ring



5provi ded t hat

Rl is R1-aryl

heterocycloalk

and R4, togeth
menber ed cycl o

10

15

20

25

30

when X is -N(116)-, F11 and R5 are not -al kylaryl-aryl-S02-
N( R15) (R16) wherein R15 is H and R16 is heteroaryl;

provi ded t hat when

or R27-aryl al kyl, wherein R2' is -0CF3, -S(0)CF3, -S(0)2CF3,
-S(0)al kyl, -S(0)2al kyl , -S(0)2CHF2, -S(0)2CF2CF3, -0CF2CHF2, - OCHF2,
- OCH2CF3, - SF3YQ03/05§30) 2NR15R16; 10wherein R15 and R16 BEEUS2AMEp@dent |y
sel ected fromthe group consisting of H, alkyl, alkenyl, cycloaikyl,

het er ocycl oal kyl, aryl and heteroaryl, R181%r kyI R15- cycI oal kyl, R15-
I, R15-aryl and R15-_het er oar M is a bond or CHZ and X is
-N(R5)-; then IQB" Pe °PI“°"I§"¥'¥)§'i‘Qfé'H“‘?q1‘ﬁ'ﬁh QR ’P@ asHsshisents seichmay berihgr e al kyl ,
It R2, where RameSor @dfefont, a@Nar@bKMbﬁne@la‘b@W prefdrealckybalRén glnaﬁg@,&bmw

W th arbontovvh re att che forma 3-7
ZhRU1S bR 7 EeATs, Non D6 BTS EIa SEPE0H 043700
cycloalkenyls include cyclopentenyl, cyclohexenyl, cycloheptenyl, and the like. Non-
limiting example of a suitable multicyclic cycloatkenyl is norbornylenyl.

"Heterocyclenyl* means a non-aromatic monocyclic or multicyclic ring system

compnising 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, wherasin "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-dihydropyndyl, 1,4-dihydropyndyl, 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, dihydrofuranyl,
fluorodihydrofuranyl, and the like. Non-limiting example of a suitable multicyclic
oxaheterocyclenyl group is 7-oxabicyclo[2.2.1}heptenyl. Non-limiting examples of
suitable monocyclic thiaheterocyclenyl rings include dihydrothiophenyi,
dihydrothiopyranyl, and the like.

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

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

"Heterocycly!" (or heterocycloalkyl) means a non-aromatic saturated
monocyclic or multicyclic ring system comprising about 3 to about 10 ring atoms,

or

preferably about 5 to about 10 ring atoms, in which 1-3, preferably 1 or 2 of the atoms

R3



then R2la is not H -C(0)2R15, wherein R15 is selected fromthe grc;tjb_
consi sting of al kyl, cycloal kyl and al kyl substituted with phenyl, al kyl or
al kyl - R22, wherein Rselected fromthe group consisting of phenyl, 5phenyl

substituted with alkyl, wherein 1:122 is selected fromthe group consisting
of D22 o( | aWONZO})S%SSJH PCT/US2004/041700
-20 -

in the ring system is an element other than carbon, for example nitrogen, oxygen or
sulfur, alone or in combination. There are no adjacent oxygen and/or sulfur atoms
present in the ring system. Preferred heterocyclyls contain about 5 to about 6 ring
atoms. The prefix aza, oxa or thia before the heterocyclyl root name means that at
5 least a nitrogen, oxygen or sulfur atom respectively is present as a ring atom. The
heterocyclyl can be optionally substituted by one or more R?' substituents which may
be the same or different, and are as defined herein. The nitrogen or sulfur atom of the
heterocycly! can be optionally oxidized to the corresponding N-oxide, S-oxide or S,S-
dioxide. Non-limiting examples of suitable monocyclic heterocyclyl rings include
10  piperidyl, pyrrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, 1,3-
dioxolanyl, 1,4-dioxanyl, tetrahydroturanyl, tetrahydrothiophenyl,
tetrahydrothiopyranyl, and the like.
“Arylalkyl” means an aryl-alkyl- group in which the aryl and alkyl are as
previously described. Preferred aralkyls comprise a lower alkyl group. Non-limiting
15  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
cycloalky!l consists of about 5 to about 6 ring atoms. The arylcycloalkyl can be
20  optionally substituted by 1-5 R?' substituents. Non-limiting examples of suitable
arylcycloaikyls include indanyl and 1,2,3,4-tetrahydronaphthy! 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
heterocycloalky! as defined herein. Preferred arylcycloalky!s are those wherein aryl is
25  phenyl and heterocycloalkyl consists of about 5 to about 6 ring atoms. The
arylheterocycloalky! can be optionally substituted by 1-5 R*' substituents. Non-
limiting examples of suitable arylheterocycloalkyls include

F O o
CO -

The bond to the parent moiety is through a non-aromatic carbon atom.
30 Similarly, "heteroarylalkyl" “cycloalkylalkyl” and “heterocycloalkylalkyl” mean a
heteroaryl-, cycloalkyl- or heterocycloalky!-alkyl- group in which the heteroaryl,



R22 10l n anot her aspect, the invention relates to a pharnmaceutical conposition
conprising at |east one conpound of fornmula | and a pharnmaceutically
acceptable carrier. I n anot her aspect, the invention conprises the
met hod of inhibiting aspartyl protease conprising admnistering at |east one
conpound of f &YM¥P¥58% 0 a patient in 15need of such tr eBEHER0I041700 Mor e
specifically, the invention conprises: the nmethod of treating a cardi ovascul ar
di sease such as hypertension, renal failuwga,- or a disease nodul ated by renin

i nhi bition; the nethod of treating Human | nmunodeficiency Virus; the nmethod of
treating a cogoydoalgl, omemcloaieganelamyliareadb&ﬁamelysiasmibad m:bfelneﬂlgmdps Di sease;

WO 20115/ 058311 004/ 0 7 h i | I

and |1 for treg‘ﬁﬁeﬂt of ' ﬁyfl?’%&g bJO% t%fgngepa?éer] n}%ﬁjeorﬂslth%n Iea[)ngllﬁ gs][ngf)l ?ﬁe

treatnent of Al zhei'deyl" meDisaas€( Oh}rala}d{C(O)maIe@nyl &(0)- allamyle@®Qaorcer ; and t he
t hod of h t . i Moy di

(2l o parnum. 't APl B8R 10 SREN RAanb o SR & RSl (elegPhfeod! U

treat ment conpbowtiodberparest meitygs lrougbdse C@h@%cﬂfﬁ@ﬂﬁ@i aeyfls ¢@Mainbaoaro a

Pt ent | neCil Natitluhé SRR of JlaBBEL CHARS inclaB R DELANSRAERS)SES | he

met hod of trea I Sease CO I'sing adm ni steri st one
conpound of fo»?mﬂt%yiwmp@oal palenerend Aygiehedanlyl.such treatment. I'n anot her

aspect, the inventi-@Ro%d HEdns&s amﬁon&rbbe% m.cﬁ fh%aaquyngro&i) whal greliogslyL 0di sease
conprising adm nistering to a patient need such eat rrent a conbi nation
described. Non-limiting examples of sultable alkoxy groups include methoxy, ethoxy,

10 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 alky| as defined
herein. The bond to the parent moiety is through the alkyl.
"Arylalkeny!" means a group derived from an aryl and alkenyl as defined
15 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 alkeny| as defined herein.
20  Preferred arylalkynyls are those wherelin 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.

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

e.g., -CH.CHy- is ethylene, and E_Q—E 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
30  heteroarylalkyl moiety includes substitution on the ring portion and/or on the atkyl

portion of the group.



of at |east one conmpound of formula | and a cholinesterase inhibitor or a
muscarinic antagonist. In a final aspect, the invention relates to a kit
conprising in separate containers in a single package pharnaceutica
conpositions for use in conbination, 15in which one container conprises a

conmpound of foryHoesdsssh? @ pharmaceutical ly acceptabl e cgrfiShadishea second
contai ner conprises a cholinesterase inhibitor or a muscarinic antagonist in a

phar maceutically acceptable carrier, the cgbined quantities being an
effective anount to treat a cognitive di sease or neurodegenerative di sease

such as Al zhei mer' syHers 8a86able28pgdasthblalbh IPESSBIif A Igedip, eé) R® ifCONFR??-LUdﬁa of
formula | wherein re as defined abovfgorimrbcfellp e ow n

., Wand U t f ol
| ndependent Iy PP ARG ALE Cotie FLFBRY (6% R may appar]

both R' and R?, the variables can be the same or different.
With reference to the number of moieties (e.g., substituents, groups or rings) in

5 acompound, unless otherwise defined, the phrases “one or more” and “at least one”

mean that there can be as many moieties as chemically permitted, and the

determination of the maximum number of such moieties is well within the knowledge

of those skilled in the art. With respect to the compositions and methods comprising

the use of “at least one compound of formula I,” one to three compounds of formula |

10 can be administered at the same time, preferably one.

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

15 The wavy line YWV as a bond generally indicates a mixture of, or either of,

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

OH OH WOH
(\/r- means containing both (j/ and O
N N
H H .

N

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

20  indicate that the indicated line (bond) may be attached to any of the substitutable ring
carbon atoms.
As well known in the ant, a bond drawn from a particular atom wherein no
moiety is depicted at the terminal end of the bond indicates a methyl group bound

through that bond to the atom, unless stated otherwise. For example:
CH,

O/N O,N
represents

N N CH,

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

Those skilled in the art will recognize that certain compounds of formula | are

5 tautomeric, and all such tautomeric forms are contemplated herein as part of the
present invention. For example, a compound wherein X is —N(RS)— and R' and R® are

each H can be represented by any of the following structures:
2

~R R2 R2
R
RSN N/ NZ\N/ RSN \N
[ " | R | | R |
U\’/W U\PW U\I/W
R4 , R4 or R4 .
When R*" and R%, are, for example, -N(R™*)C(O)N(R'®)(R"") and R" and R'®

0 O
3 \N)J\N g\N)J\f“
S o e

Prodrugs and solvates of the compounds of the invention are also

10 forma 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 1 or a

15  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., Amencan Pharmaceutical Association and Pergamon Press, both of
which are incorporated herein by reference thereto.

20 "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

25  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.



- 13 - IEIFIGH In conpounds of fornmulas IAto IF, Uis preferably a
bond or -C(R8)(F17)-. In conmpounds of formula IGand IH U is preferably
-C(0)-. It will be understood that since the definition of RL is the sane as
the definition 50f R5, when X is -N(R5)-, compounds of formula | wherein Wis

a bond and U i svgob@Rgd - 3(0)-, -S(0)2-, -C(0)-, -0-, -Gdrhrdodro0r - N(R5) -
are equivalent to conpounds of formula | wherein Uis a bond and Wis a bond,
-S(0)-, -S(0)2-, -C(0)-, -0-, or -24 -More preferred conpounds of the
invention are those of formula IB wherein U 10is a bond or those of fornula IB
wherein U is -C(1l55FReive anaaither thgrangpticly pitedtive peduntd ippoeard o déschioe nul a |

is that wherei ng,Rgrp t'6'f Aﬁpou ﬁ’or Fi@oﬁ,agsfg éfﬁ g 'ﬁm’% r§8+ SRS fromthe

group consistin eteroc c oal kyl ,
het er ocycl oal ky'hblbﬂdpg asmﬂyll protaa% eam 'nh'lPléfﬂgaﬁl(’ﬁ ylande@%W@d@WSﬁﬂhR)ﬂBS"&ﬁal 0,

- CH O Si (R9) (RIZM B effresth a s%bl@ﬁ&)e‘?@.

5 The compounds of formula | form salts which are also within the scope of this
invention. Reference to a compound of formula | herein is understood to include
reference to salts thereof, unless otherwise indicated. The term "salt(s)", as employed
herein, denotes acidic salts formed with inorganic and/or organic acids, as well as
basic salts formed with inorganic and/or organic bases. In addition, when a

10 compound of formula | contains both a basic moiety, such as, but not limited to a
pynidine or imidazole, and an acidic moiety, such as, but not limited to a carboxytlic
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

15  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

20  compounds are discussed, for example, by S. Berge et al, Journal of Pharmaceutical
Sciences (1977) 66(1) 1-19; P. Gould, Intemational 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

25 of Pharmaceutical Saits: 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,

30 citrates, camphorates, camphorsulfonates, cyclopentanepropionates, digluconales,
dodecyisulfates, ethanesulfonates, fumarates, glucoheptanoates, glycerophosphates,
hemisulfates, heptanoates, hexanoates, hydrochlorides, hydrobromides,
hydroiodides, 2-hydroxyethanesulfonates, lactates, maleatles, methanesulfonates,

methyl sulfates, 2-naphthalenesulfonates, nicotinates, nitrates, oxalates, pamoates,



15-C(0)0R9, -C(0)N(1111)(112), -SR19, -S(O)N(R11l)(R12), -S(0)2N(R11)(F02),
-N(R11) (R12), -N(R11)C(0)R8, -N(1111)S(0)R19, -N(F111)C(0)NR12)(R13),

-N(R11) C(0) OF19 and - C(L.-NOH) R8. R3, R4, R6 and 117 are preferably
selected fromthe group consisting of aryl, heteroaryl, heteroarylal kyt,

aryl al kyl , cycY@ub¥ips3it het er ocycl oal kyl, het erocycl oal kKp¢BURYH/04120al kyl and
cycl oal kylal kyl. In a group of preferred conpounds Uis a bond or -C(0)-; Wis
a bond or -C(0)-; Xis -N(115)-; 25R is H, abkyl, R2/-alkyl, arylalkyl,
R21-aryl al kyl, cycl oal kyl al kyl, R21- cycl oal kyl al kyl , het erocyci oal kyal kyl or
R21- het er ocycl oaldegliadtésy perskBates, Skphenylpropioﬁatebspfwlsklydtes pyocates Ipivalazdsky| |

Cas! S8 L ! il B, e R SR Ly e
aryl al kyl , R21- alHeyin), mmcates thiocyanates, toluenesulfonates (afso known as tosyrates
undecanoates, and the like.

5 Exemplary basic salts include ammonium salts, alkali metal saits 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-

10  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 [ower alkyl halides (e.g. methyl, ethyl, propyl, and butyl chlorides,
bromides and iodides), dialkyl sulfates (e.g. dimethyl, diethyl, dibutyl, and diamyl

15  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

20  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

25  which may exist due to asymmetric carbons on various substituents, including
enantiomeric forms (which may exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric forms, are contemplated within the
scope of this invention. Individual sterecisomers of the compounds of the invention
may, for example, be substantially free of other isomers, or may be admixed, for

30 example, as racemates or with all other, or other selected, stereocisomers. The chiral
centers of the present invention can have the S or R configuration as defined by the
IUPAC 1974 Recommendations. The use of the terms "salt", "solvate" "prodrug" and

the like, is intended to equally apply to the salt, solvate and prodrug of enantiomers,



cycl oal kyl al kyl , R21-cycl oal kyl, R21-aryl or R21-aryfalkyl; R5 is H,
al kyl , R21-al kyl, arylal kyl, R21-arylal kyl, cycloal kyl al kyl, W.-
cycl oal kyl al kyl , heterocycl oal kyal kyl or R21-heterocycl oal kyl al kyl; WD

2005/ 058311PCTM52004/ 041700 - 14- R6 is al kyl, cycloallrylalkyl,
cycl oal kyl , arwa oadoggzal kyl , R21-al kyl, R21- cycl oal kyl apdgyidszooif@dreycl oal kyl ,
R21-aryl or R21-aryl al kyl; R7i s al kyl, cycl oal kyl al kyl, cycl oal kyl,

aryl, arylal kyl, R21-al kyl, R2lcycloal kylglgkyl, R21-cycl oal kyl, R21-aryl or
1321-arylalkyl; n23 LY- NP 5RI5 Rl6 and R17 is H R18-al kyl, alkyl or

stereoisomers, rotamers, tautomers, racemates or prodrugs of the inventive
compounds.

Polymorphic forms of the compounds of formula |, and of the salts, solvates
and prodrugs of the compounds of formula |, are intended to be included in the

5 present invention

Compounds of formula | can be made using procedures known in the art,
Preparative methods for preparing starting materials and compounds of formula | are
show below as general reaction schemes (Method A, Method B, etc.) followed by
specific procedures, but those skilled in the art will recognize that other procedures

10 can also be suitable. Inthe Schemes and in the Examples below, the following

abbreviations are used:

methyl: Me; ethyl: Et; propyl: Pr; butyl: Bu; benzyl: Bn; tertiary
butyloxycarbonyl: Boc or BOC

high pressure liquid chromatography: HPLC

15 liquid chromatography mass spectroscopy: LCMS
room temperature: RT or rt
day: d; hour: h; minute: min
retantion time: R,
microwave: uW

20 saturated: sat.; anhydrous: anhyd.
1-hydroxybenzotriazole: HOBt
1-(3-dimethylaminopropyl)-3-ethyicarbodiimide hydrochloride; EDCI
ethyl acetate: EtOAc
Benzyloxycarbonyl: CBZ

25 [1-(chloromethy!)-4-fluoro-1,4-diazoniabicyclo[2.2.2] octane bis(tetrafluoro-
borate)]: Selecttluor
1,8-djazabicyclo[5,4,0]undec-7-ene: DBU
tetrahydrofuran: THF; N,N-dimethyiformamide: DMF; methanol: MeOH; diethyl

ether: Et,0; acetic acid: AcOH; acetonitrile: MeCN; trifluoroacetic acid: TFA;

30 dichloromethane: DCM; dimethoxyethane: DME; diphenylphosphinoterrocene (dppf);
n-butyllithium: n-Bulli; lithium diisopropylamide: LDA
1-hydroxy-7-azabenzotriazole: HOAt
4-N,N-dimethylaminopyridine: DMAP; diisopropylethylamine: DIEA;

N-methylmorpholine: NMM



R2l is alkyl, aryl, halo, -0R15, -NO2, -C(0)1: 145,
-Cl-12- N(R15) C(0) N(R16) (R17) or -CH(R15) (A16); nis 1; mis 1; 10RI8 is -0OR2
R2 is aryl; and R23 is arky. In a group of preferred conpounds 15R3, R4, R5

and R7 are
WO 2005/058311 PCT/US2004/041700

-927 -

Microporous Toluene sulfonic acid resin (MP-TsOH resin)
tris-(2-aminoethyl)aminomethyl polystyrene (PS-trisamine)
methylisocyanate polystyrene (PS-NCO)

Saturated (sat.); anhydrous. (anhyd); room temperature (rt); hour (h);

5  Minutes (Min), Retention Time (R,); molecular weight (MW); milliliter (mL); gram
(g). milligram (mq); equivalent (eq); day (d); microwave (HW); microliter(pL);

All NMR data were collected on 400 MHz NMR spectrometers unless
otherwise indicated. LC-Electrospray-Mass spectroscopy with a C-18 column and 5%
to 95% MeCN in water as the mobile phase was used to determine the molecular

10  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 10 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

15 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

20  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
059 . o2
0 PEN o R'NH, K ar (cH3nco0H A a
HZNYILO/ R s=c=NY|LO/ — HANNT T TN
CH,Cly 3 THF R H CH,0H R4
25 Al A2 A3 Ad

Method A, Step 1:

To a solution of A1 (R® = CHs & R* = CH,CH(CH3)) (10 mmol, 1 eq) in
30ml of anhyd. CH,Cl, was added thiocarbonyl dipyridone (1.2 eq). After stirring



and In an additional group of preferred conpounds; Uis a bond or -C(0)-;
is abond or -C(0)-; Xis -N(R6)-; WD 20051058311PCT/ U52004/ 041700 R1
is H alkyl, R1-al kyl, arylalkyl, 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 kyral kyl, R2 is H

1:13 is al kyl, waynbpadsky! al kyl , cycl oal kyl, aryl, aryl aldilus2i@dnabkyl, R21-

10

15

20

25

- 28 -

overnight the solution was diluted with CH,Cl,, washed with 1N HCI, H,O (2x),
and a saturated aqueous NaCl solution (2x). The organic solution was dried
over Na,SQ,, filtered and concentrated. The crude material was purified via
tlash chromatography to atford A2 (R* = CHs & R* = CH;CH(CHsa)2).

Method A, Step 2:

A solution of 3,5-difluorobenzyl amine (0.15 mmol, 1.5 eq) in THF (0.15
mL) was added to a solution of A2 (R®> = CHz & R* = CH,CH(CH,)2) (0.1 mmol, 1
eq) in anhydrous CH,Cl; (1 mL). The reaction mixture was refluxed overnight.
The reaction solution was added to MP-TsOH resin (2—3 eq) and diluted with
CHaCN. The suspension was agitated overnight. The mixture was filtered and
the filtrate was concentrated to afford A3 (R’ =3,5-difluorobenzyl, R® = CHs, & R*
= CH,CH(CHa)2).

Method A, Step 3:

To a solution of A3 (R’ = 3,5-difluorobenzyl, R® = CH,, & R* =
CH.CH{CHa).) (10 mg) in CH3OH (1 mL) was added NH4OH (0.44 mL) and -
buty! hydrogen peroxide (0.1 mL) and the reaction mixture was agitated for 2 d.
The solution was concentrated, the resulting residue was dissolved in CH3OH
(1.2 mL) and was treated with sulfonic acid resin. The suspension was agitated
ovemight and the resin was washed with CH;0H (4 x 10 min) before it was
treated with 2 N NH; 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 CHaCN/H,Q gradient to afford A4 (R' =
3,5-difluorobenzyl, R? = H, R® = CHs, & R* = CH,CH(CH)2). NMR (CD3OD):
86.9, m, 3H; 54.8-4.9, m; $1.75, d, 2H; 1.5, m, 1H, 81.42, s, 3H; 50.85, d,
3H; 80.65, d, 3H. ES_LCMS (m/e) 296.1.

The following compounds were synthesized using similar methods:

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

w



5 cycl oal kyl al kyl , R21-cycloal kyl, R21-aryl, R21-arylal kyl, heteroaryl al kyl,
het eroaryl, heterocycl oal kyl, heterocycl oal kyl al kyl, R21-heteroaryl al kyl,
R21- heteroaryl, R21- heterocycl oal kyl or R21-heterocycl oal kylalkyl; R4 is

al kyl, cycloal kylallryl, cycloal kyl, aryl, arylalkyl, R21-alkyl, R21-

cycl oal kyl al kywQ 20020683y cl oal kyl , R21-aryl, R21-aryl al kyP¢Thed@nearnyl al kyl

het eroaryl, 10heterocycl oal kyl, heterocycl oal kyl al kyl, R21-heteroarylallryl,
R21-heteroaryl, R21- heterocycl oal kyl or R24%heterocycl oal kyl al kyl ; R5
is H alkyl, R21-al kyl, arylal kyl, R21l-arylal kyl, cycloal kyl al kyl, R21-

cycl oal kyl al kyl , heteroc<2§9alkyalkyl or R21-hetegocycl oal kyl al kyl; R8 is

al kyl, cycl oal kyl al kyl , cy€l oal kyl, aryl, arylalk R21-al kyl, R21- 15
cycl oal kyl al kyl', R21-cyclal kyl, R2l-aryl, R2l-arylal kyl, heteroarylal kyl,
het eroaryl, heterocycl oal , heterocycl oal kyl al ky+
R21- heteroaryl, R31l- hePZ &icl ogdskybogor RZL- het er o€
al kyl, cycl oal kyl al kyl , cyicloallryl, aryl, arylal al kyl, R21-

cycl oal kyl al kyl , R21-cycl oal\kyl, R21-aryl, R21-arytha het er oaryl al kyf,
het eroaryl, 20heterocycl oal kyl, heterocycioal kyl al kyl, R21-heteroaryl al kyl,
R21- heteroaryl, R21- heterocycl oal kyl or 1121-heterocycl oal kyl al kyl ;

> ol

N \(NH N
2 w 223 224 95 363 364
N N NH
3 O \T]\:/H 25 226 96 ,jj{H 369 370
H
NH E
N\T9
O
4 NH 225 226 97 374 375
N_fNH




R15, IR18 and R17 is H, cycloal kyl, cycloal kyl al kyl, R18-al kyl, alkyl, aryl,
R18-aryl, Rl18-arylalkyl, arylalkyl,or nis 1 or 2; 25mis O or 1; IRl8 is
-OR2 or halo; R2 is aryl or halo substituted aryl; R21 is al kyl, aryl,
heteroaryl, R22-al kyl, R22-aryl, R22-heteroaryl, halo, heterocycl oal kyl,

-N(R15) (R18), -~(5doasiossO2, - C(0) R15, - N(RLS) C(0) R18,  WOucris2004/041700
2005/ 115831 PCUUS20041041700 - N( 1415) S(0) 2R16, - CH N( 11150( 0) N R16) (R') ,

- N(RL5) C(0) N(R16) (RL7) or -CH(RL5)(RL6), R' igy-ORL5 or halo

HO

~ . <,

0O N\f HN=
5 NH 227 208 98 N 375 376

QNH )\(O

HN=X

o< { !

6 NH 237 238 98 3715 376
H
\
. NJ]‘\ NH O\\\\
o

© HN=(

7 239 240 100 N 377 378

HN=(

Iz

377 378

8 Oﬁ% 239 240 101

N..O
NH HN=(
9 239 240 102 N 377 378



and 5R23 is H or alkyl. As used above, and throughout the specification,
the following terns, unless otherw se indicated, shall be understood to have
the foll owi ng nmeani ngs: 'Patient' includes both human and ani mals. "Mammal"
means hurmans and ot her mammalian aninmals. 10"Al kyl' means an aliphatic

hydr ocar bon grwapos#szh nay be straight or branched andrcungnisssing about 1 to
about 20 carbon atons in the chain, Preferred al kyl groups contain about 1 to
about 12 carbon atons in the chain. Mre-@leferred al kyl groups contain about
Ito about 6 carbon atonms in the chain. Branched means that one or nore | ower
al kyl groups such as nethyl, ethyl or propyl, are_attached to a 15 |i near

al kyl chain. "Lower al kyN" means a group having ut 1 to about 6 carbon
atons in the chain which/nmay be straight or branct g_.<,NNon-I imting exanpl es of
sui tabl e al kyl groups in I\fym met hyl, ethyl, n-propyly,isopropyl, n-butyl,

t-butyl, npentyl, hep nyl,,@nd,decyl 44,,R32- s BSL~ tuted alé%l groaups

i nclude fluoronethyl, t oronet hyl and cycl yI e | . 20" eny!"
means an ali phatic hydrocarbon group contai ni ng™at Fea ne carbon-carbon
doubl e bond and which may be straight or branched and comprising about 2 to
about 15 carbon atons in the chain. Preferred al kenyl groups have about 2 to
about 12 carbon atons in the chain; and nore preferably about 2 to about 6
carbon atonms in the chain., Branched neans that o or nore |ower alkyl groups
such 25as net hyl, ethyl P propyl, are attached @a | i near al kenyl chain.

' Lower al kenyl " 5 _(NH

NH O

N \
1 o< T 241 242 104 S 382 383
g o
HQ !\Q\\
NH NH
o~ T, o="Y
12 241 242 105 NH 385 386

0 \rﬁH HN:<N
13 251 252 106 H 385 386

14 NH 53 254 107 386 387



means about 2 to about 6 carbon atons in the chain which nmay be straight or
branched. Non-limting exanples of suitable al kenyl groups include ethenyl,
propenyl, n-butenyl, 3-nethylbut-2-enyl, n-pentenyl, octenyl and decenyt.

"Al kynyl " neans an aliphatic hydrocarbon group containing at |east one

30car bon- car boRyg $ob4idsgs pond and whi ch may be straight or branghgd-.and
conprising about 2 to about 15 carbon atons in the chain. Preferred al kynyl
groups have about 2 to about 12 carbon at.gge in the chain; and nore preferably
about 2 to about 4 carbon atons in the chain. Branched neans that one or nore
| ower al kyl groups such as nethyl, ethyl or propyl, are attached to a |linear

al kynyl chain. "Lower alkynyl" WD 2005/058311PCT/ US2004/ 041700 - 17 - neans
about 2 to about 6 carbon atonms in the chain which may be straight or

branched. Non-limting exanples of suitable alkynyl groups include ethynyl,
propynyl, 2-butynyl, 3-nethylbutynyl, n-pentynyl, and decynyl. "Aryl" neans an
aromati ¢ nonocyclic or multicyclic ring system conprising 5about 6 to about 14
carbon atons, preferably about 6 to about 10 carbon atons. The

\
N

(g NH Cji}“ °
N- HN
15 Oj?;;NH 254 255 108 N
389 390

fo) e
16 Ojézgﬁ; 255 256 109 (::j/ <:> 391 392

o< T Hw4mfo

17 255 256 110 N 391 392



aryl group can be optionally substituted with one or nore substituents (e.g.
R18, R21, R22, etc.) which nay be the sane or different, and are as defined
herein or two substituents on adjacent carbons can be linked together to form
cc.,'tz;ox ,or rs, ) O. Non-limting exanples of suitable aryl groups include
10phenyl and repmoiiassii "Het eroaryr neans an ar omat¢TRUSIBROOYBhC Or
multicyclic ring system conprising about 5 to about 14 ring atons, preferably
about 5 to about 10 ring atoms, in which "oi¥e to four of the ring atonms i s an
el ement ot her than carbon, for exanple nitrogen, oxygen or sulfur, alone or in
conmbi nation. Preferred heteroaryls contain 15about 5 to about 6 ring atons.
The ''"heteroaryl"” can be optionally substltutedﬂby one or nore R21
substituents which qg¥7£; the sane or different, and are as defined herein.

The prefix aza, oxa I'a before the heteroaryl rRoL nane neans that at

| east a nltrogen oxyg Sul fur aton1respect|wek present as a ring
atom A nitrogen'®atom hgfi\et érdaryP can'le opti on I'y<{oxi di 38d t 8%t he
correspondi ng N-oxide. Non- 20limting exanples<3‘ELutao e heteroaryls

i nclude pyridyl, pyrazinyl, furanyl, thienyl, pyrimdinyl, isoxazolyl,

i sot hi azol yl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl, pyrazolyl,
triazolyl, 1,2, 4- thladlazolyl yrazinyl, pyri dazi nyl, quinoxalinyl,

pht hal azi nyl , i m dazo , 2- a]pyrldlnyl i mdazo[ 2, 1-b] t hi azol yI,
benzofurazanyl, |ndotyW! azai ndol yI , benzinidazekz?, benzot hi enyl, quinolinyl,

i m dazol yl, thienopy qU|nazoI|nyI

N_.O

HN=X
N
S )
—~
H \o)\\ o)

o N\(N HN=<N

NH N
20 260 261 113 H 393 394

i Y >\

N”NH ?\\
o)
HN=(
21 265 266 114 N 393 394

g &N& N
o

22 NH 265 266 115 ijé;:ﬁ; 400 401



25t hi enopyri m dyl, pyrrolopyridyl, imdazopyridyl, isoquinolinyl,
benzoazaindolyl, 1,2,4- triazinyl, benzothiazolyl and the |ike.

"Cycl oal kyl" means a non-aromati c nono- or nulticyclic ring system conprising
about 3 to about 10 carbon atons, preferably about 5 to about 10 carbon atons.
Preferred cycl oabkyéoseiings contain about 5 to about 7 ri pgrad03ms170bhe 30
cycl oal kyl can be optionally substituted with one or nore R21 substituents
which may be the sane or different, and ar¥-as defined above. Non-limting
exanpl es of suitable nmonocyclic cycloal kyls include cycl opropyl, cyclopentyl,
cycl ohexyl, cycl oheptyl and WD 2005/058311PCM S20114/041700 - 18 - the liKke.
Non-limting exanples of suitable multicyclic cycloal kyls include 1-decalin,
nor bornyl, adamantyl and the |ike. Further non-limting exanpl es of cycloal kyl
include the follow ng 5"Cycl oal kyl ether” neans a non-aromatic ring of 3 to 7
menbers conprising an oxygen atomand 2 to 7 carbon atons. Ring carbon atons
can be substituted, provided that substituents adjacent to the ring oxygen do
not include halo or substituents joined to the ring through an oxygen,
nitrogen or sulfur atom "Cycloal kenyl” neans a non-aronmatic nono or
multicyclic ring system 1Qgonpri sing about 3 to about 10 carbon atons,
preferably about 5 to abﬁ 10 carbon &

N-NH o

N
') \f HN=(
NH N
23 265 266 116 401 402
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o= ¥ N0
NH HN==
24 267 268 117 401 402
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401 402
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26 ot 268 269 119 HN= 401 402
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atonms which contains at |east one carbon-carbon doubl e bond, The cycl oal kenyi
ring WO 2005(058311PCI M52004/ 041700 - 19 - can be optionally substituted with
one or nore R21 substituents which may be the sanme or different, and are as
defined above. Preferred cycl oal kenyl rings contain about 5 to about 7 ring
atons. Non-|i rW@mygoseianpl es of suitabl e nonocyclic cycPkPoubseenrykiso ncl ude
cycl opentenyl, cycl ohexenyl, cycl oheptenyl, and the like. Non- 5limting
exanple of a suitable multicyclic cycIoaIkéﬁ?F i s norbornyl enyl .
"Het erocycl enyl” nmeans a non-aromatic nonocyclic or nmulticyclic ring system
conprising about 3 to about 10 ring atons, preferably about 5 to about 10 ring
atons, in which one or nore of the atons in the ring systemis an el enent
ot her than carbon, for exanple nitrogen, oxygen or sulfur atom alone or in
conbi nati on, and which 10contains at |east one carbon-carbon doubl e bond or
carbon-ni trogen doubl e bond. There are no adjacent oxygen and/or sul fur atons
present in the ring system Preferred heterocyclenyl rings contain about 5 to
about 6 ring atons. The prefix am oxa or thia -before the heterocycl enyl root
name neans that at |east a nitrogen, oxygen or sulfur atomrespectively is
present as a ring atom The heterocycl enyl can 15be optionally substituted by
one or nore ring systemsubstituents, wherein "ring system substituent” is as
defi ned above. The nitrogensor sul fur atom of the heterocycl enyl can be
optionally oxidized to the gorrespondi ng N oxi de, S-pxide or S, S-dioxide.
Non-limting exanples of sgitable nonocyclic azah ocycl enyl groups include
1,2,3,4- tetrahydropyridiqg, 1, 2-di hydropyri dyl, nvd, 4- dphydropyridyl, 1,2, 3, 6-
NH HN=(

N
27 o ~ 269 270 120
NH

403 404

b3

' N
NH HN=‘<
28 o N~ 273 274 121 Ouit\—Q 403 404
R
NH ;N

N\( o
0 HN=
29 NH 273 274 122 N 403 404



20t et rahydropyridi ne, 1,4,5, 6-tetrahydropyrimdine, 2-pyrrolinyl,
3-pyrrolinyl, 2- imdazolinyl, 2-pyrazolinyl, and the like. Non-limting
exanpl es of suitabl e oxaheterocycl enyl groups include 3,4-dl hydro-2H pyran,
di hydr of uranyl, fluorodi hydrofuranyl, and the Iike. Non-limting exanple of a
sui tabl e mul ti cyghioSoexahet erocycl enyl group is 7-oxabic¥g£@%gm%wg&peptenyl.
Non-limting exanpies of 25suitable nonocyclic thiaheterocyclenyl rings
i ncl ude di hydr ot hi ophenyl, di hydrothi opyramg-. and the |ike. ' Hal o"
means fluoro, chloro, brono, or iodo groups. Preferred are fluor, chloro or
brono, and nore preferregd._are fluoro and chloro. 30"Hal oal kyl " nmeans an al kyl
as defined above wherei {f oye or nore hydrogen aLQ?B on the al kyl is replaced
by a hal o group defined ove. "Het erocycl y1" (or heterocycl oal kyl)
means a non-aronati ¢ saturjated nonocyclic or multidyclic ring system
conprising about 3 to abo(t ring atons, preferabl bout 5 to about 10 ring
atons, in which 1303, pref sgéﬁg\/ 34 0rp2 of {je at oM™ 405 408

- 20 -

2005/ 058311PCT/ US2004/
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in the ring systemis an el enent other than carbon, for exanple nitrogen,
oxygen or sulfur, alone or in conbination. There are no adjacent oxygen and/or
sul fur atons present in the ring system Preferred heterocyclyls contain about
5 to about 6 ring atonms. The prefix aza, oxa or this before the heterocyciyl
root nane nmeae w83t 51 east a nitrogen, oxygen or suPgugseuertidespecti vely
is present as a ring atom The heterocyclyl_can be optionally substituted by
one or nore R21 substituents which may be tHe sanme or different, and are as
defined herein. The nitrogen or sulfur atomof the heterocyclyl can be
optionally oxidized to t correspondi ng N-oxide, S-oxide or 5,5- dioxide.
Non-limting exanpl es of*$uitabl e nmonocycl i c hetﬁﬁpc clyl rings include

10pi peridyl, pyrrolidinyl |pera2|nyl nmor phol i ny ﬁhbonnrpholinyl,

t hi azolidinyl, 1, 3- d|ox " 1, 4- di oxanyl , tetm&hy
tetrahydrothiopheﬂyl t€ ahydrqyglog%ranyhﬂ,and th
an aryl-al kyl- group in h the aryl and al kyl a
Preferred aral kyls conprise 'a | ower al kyl group. Zlimting 1l5exanpl es of
sui tabl e aral kyl groups include benzyl, 2-phenethyl and naphthal enyl nmet hyl .
The bond to the parent noiety is through the al kyl. "Aryl cycl oal kyl "
nmeans a group derived froma fused aryl and cycl oal kyl as defined herein.
Preferred arylcycloalkylﬁiﬁle t hose wherein aryl is phenyl and

sy

NYNH HN=
NH 280 281 128 409 410
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cycl oal kyl consists of about 5 to about 6 ring atons. The aryl cycl oal kyl can
be 20optionally substituted by 1-5 R21 substituents. Non-limting exanpl es of
sui tabl e aryl cycl oal kyl s include indanyl and 1, 2, 3, 4-tetrahydronapht hyl and
the like. The bond to the parent noiety is through a non-aromatic carbon atom
"Aryl het er ocyclyaabobdiétizimeans a group derived from a fusegcafidshosddicho

het erocycl oal kyl as defined herein. Preferred arylcycloal kyls are those
wherein aryl is 25phenyl and heterocycl oal-R$l- consists of about 5 to about 6
ring atons. The aryl heterocycl oal kyl can be optionally substituted by 1-5 R21
substituents. Non-limtin xanpl es of suitable aryl heterocycl oal kyl s incl ude
and 0 The bond to the par noi ety is through a non-aronmatic carbon atom
30Simlarly, "heteroaryiajy kyl" "cycl oal kyl al kyl ¥

mean a heteroaryl-, cycl 6al

d "heterocycl oalirylal kyr

#y! - or heterocycl oai kK | kyl - group in which the

het er oar yl , ”I;
38 ?is 280 28! 131 413 414
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WO 2005/ 0519311PC1711520 04/ 041700 -21 - cycl oal kyl, heterecycl oal kyl and

al kyl are as previously described. Preferred groups contain a | ower alkyl
group. The bond to the parent noiety is through the alkyl. "Acyl" nmeans an

H C(0)-, alkyl-C(0)-, alkenyl-C(0)-, alkynyl-C(0)- or cycloal kyl -C(0)- group
in which the weoouessyroups are as previously describedpcTheoGban® to the
parent noiety is through the carbonyl. Preferred acyls contain a | ower alkyl.
Non-1inmiting exanples of suitable acyl groé#s include fornyl, acetyl,
propanoyl, 2-methyl propanoyl, butanoyl and cycl ohexanoyl . "Al koxy" means

an al kyl -0- group in whish the alkyl group is as previously described.

Non-limting exanpl es of (suitable al koxy gr oups_@gL/ude nmet hoxy, et hoxy,
10n- propoxy, i sopropoxy, X-butoxy and hept oxy. gond to the parent noiety
is through the ether oxy NH " Al kyoxyal kyl " 3 a group derived from

an al koxy and al kyl asoééf | ned ei The _bond to nt noiety is
t hrough the al kyIkA?é dSL< 361 ©' s 198 a8 e

s R
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"Aryl al kenyl" means a group derived froman aryl and al kenyl as defined
15herein. Preferred aryl al kenyls are those wherein aryl is phenyl and the

al kenyl consists of about 3 to about 6 atons. The aryl al kenyl can be
optionally substituted by one or nore 1927 substituents. The bond to the
parent noiety iwotdg@aegh a non-aromati c carbon atom "Arydaldeyiaydioneans a
group derived froma aryl and al kenyl as defined heroin. 20 Preferred
aryl al kynyl s are those wherein aryl is phéf¥yl and the al kynyl consists of
about 3 to about 6 atons. The aryl al kynyl can be optionally substituted by one

or nore R27 substituen The bond to the parent_noiety is through a
non-aromati c carbon at 25The suffix "ene" o kyl, aryl, hetercycloal kyl,
etc. indicates a dival enp_noiety, e.g., -CH2CH2-X1s et hyl ene, andis

par a- phenyl ene. THe tgrm "optionally substituted” means optional
substitution with the iTied groups, radical g, ieties, in available

423 424

yl ety includes
portion of the group.

position or posi4#dons. Bdt it BT on288n a t9cl oal ky I

het er ocycl oal kyl al kyl , arykal kyl, or 30heteroaryl
substitution on the ring portion and/or on the al
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WO 2005/ 058311PC0OUS20041041700 - 22 - When a vari abl e appears nore than
once in a group, e.g., R8in -N(R8)2, or a variable appears nore than once in
the structure of formula I, e.g., RI5 may appear in both R and R3, the

vari abl es can be the sanme or different. Wth reference to the nunber of
noieties (e.g., substituents, groups or rings) in 5a conpound, unless

ot herwi se def iWe@oseshB! phrases "one or nore" and 'at | e86t/VPAE/HERN t hat there
can be as nany noieties as chemcally perm fed, and the determ nation of the
maxi mum nunber of such nmoieties is well within the know edge of those skilled
in the art. Wth respect to the conpositions and nethods conprising the use of
"at | east one compound of ¥orynula I," one to thrge conpounds of fornula f

10can be admi nistered at the Sane tinme, preferabl). one. As used herein,
the term "conposition” is{intended to enconpass roduct conprising the
specified ingredients in éhe speci fied anmounts, as\well as any product which
results, directly or indiYecfLy, fromconbination ofy the specified ingredients

in the specified ggount NI1§The YWRAVY 2bd ne "jRaut a&wa:(%nd
m xture of, or either of,MM& possible isoners, e.g.j

stereochem stry. For exanp "OH

generabty isgi cates a
ni ng (R - and (9S)-

ol

NI
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and -..N---,1\y- HHH Lines drawn into the ring systens, such as, for exanple:
20i ndicate that the indicated Iine (bond) may be attached to any of the
substitutable ring carbon atons. As weli known in the art, a bond drawn
froma particular atomwherein no noiety is depicted at the term nal end of

t he bond i ndi ca@So@néigst;hyl group bound through that bon%g#ffg%n P’;’Om unl ess
stated ot herw se. For exanple: CH3 25,p- WD 2005/058311 341041700
-42 -
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- 23 - It should al so be noted that any heteroatomw th unsati sfied

val ences in the text, schenes, exanples, structural formnulae, and any Tabl es
herein is assunmed to have the hydrogen atomor atons to satisfy the val ences.
Those skilled in the art will recognize that certain conpounds of fornula I
are 5taut oner MO 2085088341 | such tautoneric forns are cont BApVat0&tHiH8r ei n as part
of the present invention. For exanple, a gonpound wherein X is -N(R5)- and Rl
and R5 are each H can be represented by any of the followi ng structures: ".182
N'HNHN RGNVRL \' "s. N-.CKN'RL RRN-N IR3 11 R3IR3 |

o b,
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UWUWUHWRIRAO R4 When R21 and R22, are, for exanple, -N(RL5)C(0)N(R15)(R17)
and R15 and R16 00 NI )IN N 10forma ring , the noiety formed, is, for
exanpl e, N23 or R23 Pradrugs and sol vates of the conpounds of the
invention are also contenplated herein. The term "prodrug”, as enpl oyed
herein, denot esy@®HfRAUNd that is a drug precursor whi Cher PR H@EEH NI Stration
to a subject, undergoes chem cal conversion by netabolic or chem cal processes
to yield a compound of formula I or a 15sal#4and/or solvate thereof. A

di scussion of prodrugs is provided in T. H guchi and V. Stella, Pro-drugs as
Novel Delivery Systens (1987) Volune 14 of the A C S. Synposium Series, and in
Bioreversible Carriers in ®ug Design, (1987) Edward B. Roche, ed., Anerican
Phar maceut i cal Associ at G and Per ganmon Press, both of which are incorporated
herein by reference there 20" Sol vate" neans a physical association of a
compound of this invention—th one or nore solvenﬁ}qg%g | es. This physical
associ ation involves varykngy¢egrees of ionic an va qﬁgigonding, i ncl udi ng
hydr ogen bondi ng. 6&n cer _ﬁiinsﬁﬁhceﬂathe1&blva wi || belcapatsbe o0#43
i solation, for exanple wh one or nore solvent nolecules are incorporated in
the crystal lattice of thexrystalline solid. "Sol vate" enconpasses 25 both
sol uti on-phase and i sol atabl'e sol vates. Non-limting exanples of suitable

sol vat es i ncl ude et hanol ates, nethanoiates, and the like. "Hydrate" is a

sol vate wherein the sol vent nol ecule is H20.
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WO 2005/ 058311PCT/ 11 S2004/0, 11700 - 24 - "Effective anount" or
"therapeutically effective anmount” is neant to describe an anmount of conpound
or a conposition of the present invention effective in inhibiting aspartyl

prot ease and/or inhibiting BACE-1 and t hus produci ng the desired therapeutic
effect in a suwdabd@spati ent. 5The conpounds of fornul apdyfiQbiIngahts which are
also within the scope of this invention. Reference to a conpound of fornula I
herein is understood to include reference-t4-salts thereof, unless otherw se
indicated. The term''salt(s)", as enployed herein, denotes acidic salts
formed wth inorganic aigfor organic acids, as well as basic salts fornmed with
i norgani ¢ and/ or orga&ggases. In addition, when aalOconpound of fornula I

contains both a basic tyy such as, but not Ia'»—@?,ed to a pyridine or

i m dazoi e, and an aci di ety, such as, but not Tjpit%ed to a carboxylic
acid, zwitterionsg("inner ts'p, maygbe fggned and grp\ificl udgd wighin the
term"salt(s)" as used herein. Pharnaceutically acc able (i.e., non-toxic,
physi ol ogi cal ly acceptable) salts are preferred, although other salts are al so
useful. Salts of the 15conpounds of the forrmula I may be forned, for exanple,

by reacting a conpound of fornmula I with an anount of acid or base, such as an
equi val ent anount, in a meFdi um
F
F
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such as one in which the salt precipitates or in an aqueous nedium fol |l owed by
| yophi | i zati on. Acids (and bases) which are generally considered suitable for
the formati on of pharnaceutically useful salts frombasic (or acidic)
pharmaceuti cal 20conpounds are discussed, for exanple, by S. Berge eta!,

Journal of Phanmaeisiseal Sciences (1977) 66(111-19; P. ggﬁhgimﬂhn%@rnatlonal

J. of Pharmaceutics (1986) 33 201-217; Anderson eta!, The Practice of

Medi ci nal Chemi stry (1996), Acadenm c Press,-4ew York; in The Orange Book (Food
& Drug Adm nistration, Washington, D.C. on their mebsite); and P. Heinrich
Stahl, Camlle G V%rnuth (Eds.), Handbook 25 of Pharnaceutical Salts:
Properties, Selectlon dEEB (2002) Intl. Union of Pure and Applied

Cheni stry, pp. 330-3312" The$e i scl osures are incorporatef, herein by reference
t her et o. Exenpl ary qfaddltlon salts includ sﬁ;ﬁ%wes, adi pat es,

al gi nates, ascorbaygs, asggktgt sgPERZOAt ege, be fonates,mblsq$gates
borates, butyrates, 30citrate canphorates carnphor&ulfonates

cycl opent anepr opi onat es, di gl uconal es, dodecyl sul fates, ethanesul fonat es,
fumar at es, gl ucoheptanoates, glycerophosphates, hem sul fates, heptanoates,
hexanoat es, hydrochl ori des, hydrobrom des, hydroi odi des,

2- hydr oxyet hanesul fonates, | actates, nal eates, nethanesul fonates, nethyl
sul f at es, 2-napht hal enesu ates, nicotinates, nitrates, oxal ates panpat es,

- 25 - pectinates, persul €S, 3-phenyl propi onat e, phosphates, picrates,

pi val ates, propionatesyH§alicyl ates, succinates, fates, sulfonates (such as
t hose nentioned herein), s/tartarates, thiocyanatesitol uenesul fonates (al so

known as tosyl ates,) undgcgrRpates, and the Iike.d%Exgﬁngry basic salts

i ncl ude amoni um sal t s—@lkali netal salts such as NH

71 NH 330 331 164 ., e a2
% Br
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72 331 332 165 HN=( 487 488
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sodium lithium and potassiumsalts, alkaline earth nmetal salts such as

cal cium and magnesium salts, alum numsalts, zinc salts, salts with organic
bases (for exanple, organic am nes) such as benzat hi nes, diethylam ne,

di cycl ohexyl am nes, hydrabanm nes (fornmed with

N, N- bi s( dehydrvoatsneassdl) et hyl enedi am ne), N-net hyr-D  10gCucsm«nasqo

N- et hyl - D- gl ucam des, t-bulyi am nes, piperazine, phenyl cycl ohexyl arni ne,
choline, tronetham ne, and salts with am no44cids such as arginine, |ysine and
the |like. Basic nitrogen-containing groups nay be quarternized with agents
such as | ower al kyl halides fe.g. nethyl, ethyl, propyl, and butyl chlorides,
brom des and i odides), dialkyl sulfates (e.g. dinmethyl, diethyl, dibutyl, and
di anyl 15sul fates), long chain halides (e.g. dec&hﬁiJauryl, nyristyl and
stearyi chlorides, brom des end iodides), aralky ides (e.g. benzyl and
phenet hyl brom des), and ers. Al such acid sal and base salts are

i ntended to be pharnaceut | y acceptable salts w t\hin the scope of the
invention and all _acid and base salts gre 2& onsi dere quivalq& toﬂﬁhe free
forms of the corréddpondin —pwﬁpoaﬁbs:? r pu goses oF= i Ayention. Al
st ereoi soners (for exand g Ngeonetric isoners, optig IS rs and the N ce)
of the present conpounds (ipeluding those of the saldg, solvates and prodrugs
of the compounds as well as\the salts and sol vates of the prodrugs), such as
t hose

o<"F m=<°
74 NH 335 338 167 498 500

335 336 168

ON ;H Hko
75 (:j( fNH 504 505



25whi ch may exi st due to asymetric carbons on various substituents, including
enantioneric forns (which may exist even in the absence of asymetric
carbons), rotaneric forns, atropisoners, and diastereoneric forns, are
contenplated within the scope of this invention. Individual stereoisoners of

t he conmpounds QfgihesskRyention may, for exanple, be SUbSL@H{;%ﬁManJJ ee of
ot her isoners, or may be adm xed, for 30 exanple, as racenates or with all

ot her, or other selected, stereoisoners. Théehiral centers of the present

i nvention can have the S or R configuration as defined by the 1UPAC 1974
Recommendati ons. The use of the terns "salt, "solvate" uprodrug” and the |iKke,
is intended to equally apply to the salt, solvate and prodrug of enantioners,
WO 2005/ 058311PCT/ US2004/ 041700 - 26 - stereoi sonersg, rotaners, tautoners,
racemates or prodrugsof~the inventive conpounds,,\/P;%Tn rphic forns of the
conmpounds of fornulaoﬁ of the salts, solvates prodrugs of the
conpounds of forny%a.l, 'Wﬁegged 0 be1&pcluded in S5present invention
Conpounds of formifa |I can k¥ made u zhg procedures k t &3 ar t 92
Preparative nethods for pr ring starting materials and c ounds of fornula
| are Show bel ow as general reaction schemes (Method A, Method B, etc.)

foll owed by specific procedures, but those skilled in the art will recognize
that other procedures 10can also be suitable. In the Schenmes and in the
Exanpl es bel ow, the follow ng

Bf\@\\ Q}_ -
NH
NH o B
77 o< T, s 3w 170 ““1? Oﬁo 525 526

f N—(/NH
Oy A
hLT9NH N 3
78 0O N 342 343 171 j O/ 525 526

?

N
H
Yo ¢
79 W NH

345 346 172 527 528

Br



abbrevi ati ons are used: met hyl : Me; ethyl: Et; propyl: Pr; butyl: Bu;
benzyl: Bn; tertiary butyl oxycarbonyl: Boc or BOG high pressure liquid
chromat ography: HPLC 15l i qui d chronmat ography nass spectroscopy: LCMS room
tenperature: RT or rt day: d; hour: h; mnute: mnretention tinme: At

m crovave: H Wog@wesesenated: sat.; anhydrous: anhyd. 1-hydrosyhenzetriazol e:
HOBt 1-(3-di net hyl am nppropyl) - 3 et hyl carbodi i m de hydrochl oride; EDO et hyl
acet ate: Et0Ac Benzyl ox car bonyl: CBzZ -49 -

OYN\/\/
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25[ 1- (chl oromet hyl ) - 4-fl uor o- 1, 4-di azoni abi cycl o[ 2. 2. 2] oct ane
bi s(tetrafruoro- borate)]: Select-fluor 1,8-diazabicyclo[5, 4, 0]undec-7-ene:
DBU t et rahydrofuran: THF;, N, N-di et hyl f ormam de: DM F; net hanol : MeOH;, di et hyl
ether: Et20; acetic acid: AcOH, acetonitrile: MeCN, trifluoroacetic acid: TFA
30di chl or onet hangini{Xshdin di met hoxyet hane: DMVE; di phenyl php@ﬁmzm,fogr,.{nocene
(dppf), n-butyllithium n-Bubi; lithiumdii sopropyl am de:
1- hydr oxy- 7- azabenzotri azol e: HOAt 4- 36 N- di nel hyl ami nopyrl d| ne: DVAP;
di i sopropyl et hyl am ne: DI EA; N-net hyl nor phol i ne: NWM WO
2005/ 058311PCMLS2004/ 041700 - 27 - M croporous Tol uene sulfonic acid resin
(MP-TsOH resin) Irisi- am noet hyl ) am nonet hyl pol ystyrene (PS-tri sam ne)
met hyfi socyanate polys ene (PS-NCO

Ur@ NH
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N\fNH
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Saturated (sat.); anhydrous. (anhyd); roomtenperature (rt); hour (h);

5Mnutes (Mn), Retention Tinme (RI); nolecular weight (MN; mlliliter (rril);
gram(g). mlligram (ng); equivalent (eq); day (d); mcrowave (pW;
mcroliter(plL); Al'l NVR data were collected on 400 MHz NVR spectroneters
unl ess othermﬁ(§m' di cated. LC-El ectrospray- Mass spectroscqﬁé)mﬁth a C18

col umm and 5%t 0 "0%0%MeCN in water as the nobile phase (REUGLAGHY det er i ne

t he nol ecul ar 10mass and retention tine. e tables contain the conpounds with
retention tinme/observed MVand/or NMVR data. For internal consistency in

the reaction schenes shown in Methods A to AA the product of each nethod is
shown as structure A4, 84, C3, etc., wherein cert@d n.variables are as defined
for that nmethod, but it will be apparent that, @ xanpl e, A4 15has the sane

structure as C3. That is, different nethods can used to prepare simlar
conpounds. The conpounds in the invention{my be produced by processes
known to those skilled in the art and as shown ymethe foll ow ng reaction
schenmes and in the pﬁe arations and exanpl es de i hed bel ow. Table |I contains

the 20 conpounds W ta
data. These conmaunds
listed in the last ¢

served me val ues from ngss spectrascopy and/or NWR
a obtai nd W t{gosynt heTNc thods &gm |l &gy to these
N usi ng appropriate reagent hod A
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1 To a solution of Al (93 = CH3 & R4= CH2CH(CH3) 2) (10 mol, 1 eq) in
30mL of anhyd. CH2Cl2was added t hi ocarbonyl dipyridone (1.2 eq). After
stirring WO 2QQ%5/Qo8811PCM S2004/04 | 700 - 28 - PCT/US2004/041700
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overni ght the solution was diluted wwth CH2A 2, washed with 1IN HC, H20 (2x),
and a saturated aqueous NaCl solution (2x). The organic solution was dried
over Na2SO4, filtered and concentrated. The crude material was purified via
flash chromat ography to afford A2 (R3 = CH3 &al = CH2CH(CH3) 2). 5Method A, Step
2: A soM@x%eesesf! 3, 5-di f1 uor obenzyl am ne (0.15 nROVUS2R4/B1EY) in THF
(0.15 nmL) was added to a solution of A2 (R3 = CHa & R4= CH2CH(CH3) 2) (0.1
mol, 1 eq) in anhydrous CH2Cl 2 (1 mL). Th&-reaction mxture was refl uxed
over ni ght. The reaction solution was added to MP-TsOH resin (2-3 eq) and
diluted with 10CH3CN. The suspension was agitated o ni ght The m xture was
filtered and the filtrate was concentrated to affo

=3, 5-di fl uor obenzyl, R3= CH3, & R4 = CH2CH( CH3) 2) Met (% A Step 3: 15To a
solution of A3 (R1L = 3,5-difluorobenzyl, R3 r- CH3, 4= CH2CH(CH3) 2) (10 rrg)
in CH3CH (1 nL) wasoqdded NI -140H (0.44 nL) and t- hydr ogen peroxide (0.1
m.) and the reaction xfure was agitated for 2 d. solutlon was
concentrated, tbe resulfing. resisdusesas dessol ved Kn OH (B2 mimrand was
treated with sulfonic [ esin. The suspension tated 20overni ght and
the resin was washed th CH3OH (4 x 10 m n) bef iNH 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 pur{fied by preparative
HPLC/ LCVS eluting with a CH3CN H20 gradient to afford A4 (R =

3, 5-di fluorobenzyl, R2= H R3= CH3, & R4 = CH2CH(CH3)2). NWR (CD30D):

Method B

_KSCN R.
R'NH, + ©” N~ TNH
R“ T CHIOH RO

B 60 °C R4 N—’\<

B2
2
s R
HCL, W RLN/U\NH R7NH, R A
y X N” O NH
CH3CH,0H RO R4
R? o] 4
160 °C R 0
B3 B4

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

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

before the solution was concentrated and the residue was purified via flash
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chromatography eluting with ethy! acetate in hexane to yield 0.28 g of B2 (R® =
CHs, R* = CHCH(CHa)2, and R' = 3-Chlorophenethyl).

Method B, Step 2:

ratem e

A solution of 40% concentrated HCl in CH3CH,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 cancentrated and
purified via reverse phase preparative HPLC eluting with a CH,CN/H,0 (with
0.1% formic acid) gradient to afford B3 (R*= CHs, R* = CH,CH(CHa)z, and R’ =
3-Chlorophenethyl).

Method B, Step 3:

Compound B4 (R? = H, R3 = CH3, R* = CH,CH(CH3),, and R =3-
Chlorophenethyl) was prepared from B3 (R® = CHs, R* = CH,CH(CHa), and R’
=3-Chlorophenethyl) following a procedure similar to Method A, Step 3.
NMR(CD;0D): 6 8.1, br, 1H;  7.35, s, 1H; 6 7.25, m, 3H; 8 3.6, m, 1H; & 3.4, m,
1H; 630, m 1H; 8628 m 1H;61.75,m, 1H: 816, m, 1H: 61.35, m, 1H; §1.2
s,3H; 5 0.8, m, 6H. ES_LCMS (m/e): 308.1

The foilowing compounds were prepared using similar methods

Obs.
Mw #
m/e

# Structure Structure MW

Obs.

252 549

~Q
Q
w
2

546 294 550 a 413

372
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N o:f
N a
G 307 308 551 V\@F 265
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KL{NH
L
a
548 g 357 358
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Method C

H2

S N’

O 1NrC—S /[L q /m

3

R R? R R
THF R? o] R ©

C1 C2 c3

Method C, Step 1:

A solution of C1 (R® = R* = CH,CH,CH,CH3) (50 mg, 0.25 mmol) and C4
(R'=3-chlorophenyl) (38 1L, 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 CH3;OH (3x). The filtrate was concentrated to afford C2 (R' = 3-
Cl-CeHa, R® = R* = CHaCH,CH,CHs) (60 mg, 68%).

Method C, Step 2:
Compound €3 (R’ = 3-Cl-CgHa, R? = H, R® = R* = CH,CH,CH,CHa) was
15 prepared from C2 (R' = 3-CI-C¢Hq, R® = R" = CH,CH,CH,CHs) following a
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procedure similar to Method A, Step 3. NMR(CDCI3): 8 7.4, m, 2H; 8 7.2, m, 2H;
55.0,5,2H;51.7,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.

Obs. Obs.
# Structure MW # Structure MW
m/e m/e
NH
=N NH OH
641 O}X/\/ 209 210 655 329 330
X e
N~ "NH o NH

642 O 211 212 656 & 323 330

by y
N~ 'NH
0 N -NH
643 @ 215 216 657 /j;{H 335 336
NH HN
~ N)L NH -~ N)L INH

o o 3 :
644 225 226 658 ’@ 335 336



Nk - kw f, NH 42NH282 283135
WO 2005/058311
NH
N~ "NH
OH
O
645
I
N H
O
646
NH
J
647
I
N~ "NH
O
648
Qa
NH
649 ol Y
NH

415416 _41 -
- 57 -
239 240 659
245 246 660
246 247 661
251 252 662
267 268 663

c5 NH50 O N--r-

PCT/US2004/041700

336

335

H 335

335 336

352 353

352 353



294 295143 NH ( 427428

WO 2005/058311

650 NH 309

652 O' 319

« NH
o NH

Br

653 323

WD 2005/ 058311PCT/ 1J

S2004/ 041700 - 43 -

PCT/US2004/041700

-58 -
\ _«NH
oA NH
310 664 B 377 a7e
\N\(NH
5}@@
318 665 o\, w3
|
S N\F NH
;jllt N
3 H
(8}
320 666 "Q 391 392

324 667 b

O*( 420 421



WO 2005/ 058311PCUUS2004/ 041700 (>_piel (111CH 76337 338169523524

WO 2005/058311 PCT/US2004/041700
-59.
\ NH
N
O NH
654 324 325 668 O 420 421
o)
Method D
KCN 0
0O 0 o)
L (NHq)2CO4 HNJ\NH INKOH —\ n. J TMSCHN,  h,N P
R R R : OH “chson °
CH3CH,OWH,0 o HYO, W Ré BRI 3 RS R?
5 D1 D2 D3 D4

Method D, Step 1:

A mixture of D1 (R* = R* = CH,CsHs) (20 g), potassium cyanide (40 g)
and ammonium carbonate (15 g) in ethanol (100 mL) and H,0 (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 €q)
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* = CHyCgHb).

Method D, Step 3:
A solution of trimethylsilyldiazomethane in hexane (2 N) (2 eq) was added
20  drop wise to a solution of D3 (R* = 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,CQO; 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»SOs, and concentrated to afford D4 (R® = R* = CH,CgHs).

The following amino esters were prepared using a similar method.

‘? T MR M

Ds
o~ o~ o o~
o NH, NH, NH NH
O o 2 o 2
Br / Br
\ N
D10 D11 D12 D13
O/
o NH,
D14

Method E
10
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i W 0
H (o] Ph
0— (o) LIN(SI(CH3)3)2
CBZ’N\')LOH OXY Ph 3/
R3 S0Cl, a N HMPA R3 R ‘CBZ
ZnClp CBZ  tTHFMexane
THF
E1 E2 E3
H
H 9 : o
LIOCH; N Pd(OH),/C
cBZ” o~ N
CH30H RS R? HCI FATA
CH,0H R™ R
40 psi
Ea E5

Method E, Step 1:

Thionyl chloride (0.47, 6.38 mmol) was added drop wise to a solution of
E1 (R® = CH,CH,CgHs) (2g, 6.38 mmol) and benzaldehyde dimethyl acetal (0.96
mL, 6.38 mmol) in anhydrous THF at 0°C under Nz, After 5 min, ZnCl, (0.87 g,
6.38 mmol) was added and the reaction mixture was stirred at 0 °C. After 3 h,
an additional amount of ZnCl, (0.18 g, 1.28 mmol) and thiony! chloride (0.1 mL,
1.28 mmol) were added and stirred for 1 h at 0 °C. The reaction mixture was
poured into a stirred suspension of ice/H,O. The mixture was stirred
occasionally until the ice melted. The aqueous solution was extracted with ether
(3x). The combined organic extracts were washed with H,O (3x), a sat. aqueous
solution of NaHCO; (1x), and H.O (2x). The organic solution was dried over
Na.S0Oy,, filtered and concentrated. The crude material was purified via flash
chromatography eluting with sthyl acetate in hexane to yield compound E2 (F{3 =
CH,CH2CgHs).

Method E, Step 2:

A solution of lithium hexamethyldisilazide in hexane (1.0 M, 1.65 mL, 1.64
mmol) was added drop wise to a solution of E2 (R® = CH,CH,CsHs) (600 mg,
1.49 mmol) and HMPA (0.85 mL) in THF (6.5 mL) cooled at -78 °C under N,.
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 1t overmnight. The reaction solution was poured
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into a mixture of sat. NaHCO; (aq)/ether/ice. The aqueous layer was extracted
with ether (3x). The organic extracts were combined and washed with brine (2x).
The organic solution was dried over Na,SOs, filtered and concentrated. The
crude material was purified via flash chromatography eluting with ethyl acetate in
hexane to yield compound E3 (R3 = CH.CH,CgHs, R* = CH,CH{CHa3),).

Method E, Step 3:

A solution of lithium methoxide (1 N in CH;OH) (0.36 mL, 0.36 mmol) was
added to compound E3 (R® = CHsCH:CgHs, R* = CH,CH(CHa)2). The reaction
mixture was shaken at it for 50 min. An additional 0.55 eq of lithium methoxide
were added. After 2.5 h, a sat. aqueous solution of NaHSOs5 (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 NaHSO, (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 NaHSC,
(8x). The organic solution was dried over Na,SOq, filtered and concentrated to
afford E4 (R® = CH.CHCgHs, R* = CH,CH(CHa)z) (109 mg, 87%).

Method E, Step 4:

To a solution of E4 (R® = CHoCH,CgHs, R* = CH,CH(CHs)2) (109 mg, 0.28
mmol) in CHaOH (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
CH50H (3x). The filtrate was concentrated to afford E5 (R® = CH,CH,Cg¢Hs, R* =
CH,CH(CHg)z) (78 mg, S96%).

The foliowing aminoesters were prepared using similar method.
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5 Method F

i 3
H.N
2 o~ Rh/Pt m o~
R3
n

D5 F1
A 500 mL methanol solution of 20 g of D5 (R® = benzyl, n = 1) with 1.5 eq
of HCI was hydrogenated with 1 g of Rh/C (5% w/w) and 2 g of PVC (5% wi/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® =
cyclohexylmethyl, n = 1} as HCl salt.
The following amino esters were examples prepared using similar

method.
5
0 0 0
N, M H;N - i HzN ~ o~
TR e ° 8%
(o]
F2 F3 Fa Fs F6
o) 0
H,N - 0 H,N o
0 2 -
- >JL0/ 0 s P
HO
7 F8 E9 F10
Method G
R15 R15NH
RS o R PS-EDC
_0o LIOH HO o HOBT
O HN_ N-g1 CH;CH,OH O HN_ N-g1  THF/CH,CN
i H,0 b
S s
G1 G2
H15 R!5 3
' R o R2NH ' R 0
O HN_ N-g O HN__N-p
A b
S RZ'N
10 G3 o

Method G, Step 1:
To a solution of G1 (R' = CH,(3-CICgH4) and R* = CHa) (400 mg, 1.23
mmol, generated following a procedure similar to Method C, Step 1) in ethanal (5
15  ml) was added lithium hydroxide monohydrate (100 mg, 2.45 mmol) in H,0 (0.5
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mL). After 2.5 h, another portion of lithium hydroxide monohydrate (100 mg,
2.45 mmo!) 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% HC| 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;S0Os,
filtered and concentrated to afford G2 (R’ = CHx(3-CICsH,) and R®= CH3) (357
mg, 93%).

Method G, Step 2:

A solution of benzyl amine (1.2 eq) was added to G2 (R' = CHx(3-CICgHa)
and R® = CH3) (1 eq), HOBT (1.5 eq) and polystyrene EDC resin (94 mg, 1.53
mmol/g, 3eq) in 1:1 THF:CHaCN (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-CICgHa), R*= CHs,
R' = CH,CgHs and R'® = H).

Method G, Step 3:

Compound G4 (R' = CHz(3-CICgH4), R? = H, R3 = CHj, R™ = CH,CgHs
and R'® = H) was prepared from G3 (R’ = CHx(3-CICgH,), R® = CH;, R'"® =
CH2CsHs and R'® = H) following a procedure similar to Method A, Step 3.

The following compounds were prepared using similar methods.

Obs. Obs.
# Structure MW # Struclure Mw
m/e m/e
d
a’ o *(NH
N R
669 O 322 323 682 412 413



B3B4 5A nodified literature procedure was used (Ugi, |I. Angew. Chem 1962, 74
9-22). Method B, Step 1: To a solution of Bl (HCl salt, R =

3-chl orophenethyl) (1.1 g, 5.73 nmmol) in anhydrous CH30H (15 nlL) was added
pot assi um t hi ocyanale (0.56 g, 5.73 10 mmol ). The reaction m xture was heated
to 60C for 1 h. The suspension was filtered and the filtl{ﬁ; o\qg@l.ﬁ,gded to B5
(R3=Me, R4=i Bup*qB"*#¥3HL, 5.73 nmol) and benzyl isccyani 'el?b. m., 6.3
nmol ). The m xture was stirred overni ght beé%ore t he sol ution was concentrated
and the residue was purified via flash W0"2005/058311PCMJS2004/ 041700 - 54 -
chromat ography eluting with ethyl acetate in hexane to yield 0.28 g of B2 (R3
= CH3, R4= CH2CH(CH3)2, and RI = 3-Chl orophenethyl). Method B, Step 2:

NH

Q N\(
O
Q " éK_N:,O
a N
670 0’3{5 334 335 683 D 414 415
(0]
/7

N—<]

671 NHy 336 337 684 414 415

© \"‘(H ’ O%’*«o
672 X{O 348 349 685 414 415

673 364 365 686 ﬂ‘\—x 421 422
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8 8.1, br,

1H, 8 7.35,0s,

3H, 60.8, m 6H. ES_LCMB (

in CH3CH2OH was added to B2 (R3 CH3, R4
=3- Chl orophenet hyl) and the solution was heated in a
The solution was concentrated and purified via

CH3, R4 = CH2CH( CH3) ZecTarsehoiAla1700
Met hod B, Step 3: Conpound B4 (R2
=3- Chl orophenet hyl-67was prepared fromB3 (R3 =
= CFt2CH(CH3) 2, and R

= H R3=CH3, R4 =

Cl-13,

1H, 87.25, m 3H 8

/5, m 1H, 8 1,6, m

308.1 20The

R4

15=3- Chl or ophenet hyl) followi ng a procedure simlar to

fol |l owi ng conpounds were prepared using simlar nethods

364 365
376 377
384 385

N.
687 o

428

688

689

429

443



WD 2085/ 058311PM 52004/ 041700 -
HNAN- 131 HN N-R

55 -

WO 2005/058311

678 393

679 m-: 398

Method C O HN R4 R3 R2 N=-C=S R

-68 -
391 690
394 691
399 692

PCT/US2004/041700



4 R3)R3 ) THFR4 ORA 0 A C2C3 5 Method C, Step 1: A solution of C
(R3 =R4 = CH2CH2CH2CH3) (50 ng, 0,25 mmol) and C4 (R1=3-chl orophonyl) (38 pL,
0.26 nmml) was ref |luxed overnight. Trisamne resin (2 eq) and pol ystyrene

i socyanate resin (2 eq) was added and the m xture was 10agitated. After 3 h,
t he suspensi oW /BNt ered and the resin was washed V\AEW"‘GJE‘@“‘ZW(’SX) and
CH3OH (3x). The filtrate was concentrated to afford C2 (RL = 3- Cl-C6H4, R3
R4= CH2CH2CH2CH3) (60 ngy, 68% . Method C, St€p 2: Corrpound C3= 3-C-C6H4, R2
H R3 = R4 = CH2CH2CH2CH3) was 15prepared from C2 (R 3-Cl-C6114, R3 = K4
CH2CH2CH2CH3) fol Il owi ng a a

N

Q NH

o NH

3%

880 N 398 399 693 512

O
sz
OQ\WNH
681 é 408 407
Method H
[a] N:C:S R o {BockO R?
R' .5 M HaHCO, Hgﬂ_é)
"‘%ou ’\)L_( /\}__{/ o
HO R? 0.5 M NaHCO, Y HN\rrFLp1 THF/CH4,OH \ﬁ R
CH3CH,OH N N
s H "Boc
M1 HZ2 H3 H4
R o o Ry o
;0 TFO’\)L—( A2'.H Rﬂ"\}__{/ TFA R"’\}——‘(
2,6-Lutldine “N\{N*R" CHaCh HNYIN‘R‘ CHoCly HNWN-R‘
CH,Cla N N. NH
"Boc Boc
HE H& H7
5 Method H, Step 1:

To a solution of H1 (FF' = CHgz) (59. 39 mmol)in a 1:1 mixture of 0.5 M
NaHC04:CH4,CH,OH was added R'-NCS (R'=3-chlorobenzyl) {11.5 mL, 78



- 56 - procedure simlar to Method A, Step 3. NVR(CDCI3): 8 7.4, ii, 2H 87,2,
m 2H, 85.0. s, 2H 51.7, m 4H, 8 1.1, m 8H 60.7; m 6H ES-LCV5S (me):
336.1. The follow ng conpounds were prepared using simlar nmethod. Obs.0 bs.
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mmol). The reaction mixture was heated at 50 °C overnight. The reaction was
cooled and diluted with water. The aqueous phase was extracted with ethyl
acetate (5x). The organic extracts ware combined, washed with water (2x) and
dried over Na,SO,. The solution was liltered and scivent was removed to give a
5  small volume of solution. Hexane was added and the resulting suspension was
filtered to yield 6.8 g of a solid H2 (R® = CHa, R' = CH2(3-CIC¢Hy)) (61%).

Method H, Step 2:
Compound H3 (R3 = CHg, R' = CHy(3-CICgH,))was synthesized from H2
10 (R®=CHs, R' = CHx(3-CICgHy)) following a procedure similar to Method A, Step
3.

Method H, Step 3:
To a solution of crude H3 (R* = CHj, R' = CHa(3-CICgH,)) (14 mmol} in a
15 1:3 mixture of CH,OH:THF was added 0.5 M NaHCO3 in H,0 (28 mL, 14 mmol)
and di-fert-butyl dicarbonate (3.69 g, 16.9 mmol}. The reaction was stirred at nt
for 2.5 h and then stored at -10 °C overnight. The reaction was diluted with
brine and extracted with ethyl acetate (4x). The organic extracts were combined
and washed with brine (1x). The organic solution was dried over NasSO;,
20  filtered and concentrated. The crude material was purified via flash
chromatography eluting with ethyl acetate in hexane to afford 1.5 g of H4 (R’ =
CH,(3-CICgH,) and R® = CH;).

Method H, Step 4:
25 A solution of triflic anhydride (128 uL, 0.76 mmol) in CH,Cl; (5 mL) was
added drop wise to a solution of H4 (R = CH,(3-CICsH,) and R*= CHj3) (200 mg,
0.55 mmol) and 2,6-utidine (176 uL, 2.18 mmol) at -30 °C. The reaction mixture
was stirred for 1.5 h. Water (10 mL) was added at -20 °C and the ice bath was
removed. The reaction was stirred until it reached 0 °C. The organic layer was
30 separated, dried over Na;SQy, filtered and concentrated to afford 310 mg of HS
(R' = CHy(3-CICsH4) and R® = CHy).

Method H, Step 5:
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A solution of crude H5 (R' = CH»(3-CICgH.) and R® = CH3) (0.11 mmol)
and 7N ammonia in Mathanol (R*'-H = NH-H) (10 eq) was stirred overnight at rt.
The reaction solution was concentraled. The crude material was purified using
reverse phase preparative HPLC eluting with a CHaCN/H,0 gradient with 0.1%
5 Jormic acid to yield H6 (R’ = CH,{(3-CIC¢H,), R® = CHs, R?' = NH,).

Method H, Step 6:
A solution of 50% trifluoroacetic acid in CHxCl, (2 mL) was added to H6
(R’ = CH,(3-CICgHa). R® = CHa, R®' = NH,). After 40 min the solvent was
10  evaporated and residue purified by preparalive HPLC/LCMS eluting with a
CHaCN/H,0 gradient to afford H7 (R' = CH,(3-CICgH.). Ry = CHa, R?' = NH2).
NMR (CDCl3), § 7.45, m, 3H; 5 7.35, m, 1H; 4.8, m, 2H; § 3.5, m, 2H; 5 1.65, s,
3H. ES_LCMS (m/e) 267.07.

15 The following compounds were prepared using similar methods.
Obs. Obs.

# Structure Mw # Structure Mw
m/e m/e

HNYH "MK @

694 s} 238 239 702 0 320 Kral

AXNO
) N )
695 N 248 249 703 328 329

696 257 258 704 o 334 335



Met hod D, Step 1: A mxture of D1 (R3= A4= CH2C5H5) (20 9), potassium
cyanide (40 g) and ammoni um carbonate (15 g) in ethanol (100 nL) and H20 (200
m.) was heated in a sealed flask at 130C overnight to yield 25 g of D2 (R3 =
R4= 10CH2C6I - 15) after filtration followed by washing with water. Mthod D,
Step 2: Avaahdlsison of 2 N KOH (3eq) was added to DRefifBamsA7anCH2COHS) (1
eq) and irradiated via mcrowave at 185 C for 3h foll owed by addition of
15concentrated HO to the solution until a pyp= 2-3 was obtained. The solid
was filtered and washed with water to afford D3 (R3= R4 = CH2C5H5) Met hod D,
Step 3: A solution of trinethylsilyldiazonmethane in hexane (2 N) (2 eq) was
added 20drop wise to a solution of D3 (R3= R4= CH2C6H5) (1 eq) in anhydrous
CH3OH (30 mL). After 1 h, an additional 2 eq of trinethylsilyldi azonethane in
hexane (2 N) was added and the reaction was stirred for 20 m nutes before it
was was concentrated. The residue was dissolved in a 0.2 N HCl solution (25

m.) and
H
\N/E‘\NH \NJFNH \N\D

0] ‘N o
697 N _ 264 265 705 342 343

()
698 N\(N"' 266 267 706 354 355
S
NH
H,

H
YN
—N Y o \l\fH
699 0 202 293 707 NH 372 an3

N~ "NHN
700 O 308 308 7208 © b 218 419



WO 2005/ 055311PCT/ US2004/04 1 7 00 - 60 - washed with ether (3x). A saturated
sol ution of Na2003 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 conbi ned, dried over Na2304, and concentrated to afford D4 (R3 =
| R4 = CH2C6HS)WO Biffesfiol | owi ng am no esters were prepar 8G/up@Egdansi m | ar

met hod. H2NH2NH2NNH2 D5DS07DB09

-73.
a
NH NYNH
~N"NH OXNH
- NH
R
701 g 314 315 709 483 484
N0
Method |
R3 o] 0
15 R
R1G.N/\}/<N_ , _Peo.H N/ﬁ/(” p TR ] /\:‘U{
H HN R HOBT R!5 | \_( Ri5 N HN N-R;
PS-EDC CH,Cly rieN~(
N~Boc N-Boc NH
1" 2 13
5 Methad |, Step 1:

Diethylaminomethyl polystyrene resin (5 8q) was added to a solution of
the formate salt of I1 (R' = CH4(3-CICsH,), R® = CHyand 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 Iree base H(R' = CHy(3-CICsHs), R® = CHaand 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 tree base of It
(R' = CH4(3-CICsH,), R® = CHzand R'®=H) (0.021 mmol) in 1:1 CHsCN: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 CHsCN:THF
(0.5 mL) was added. The mixlure was agitated for 6 h. The suspension was
filtered and the filtrate was concentrated to afford 12 (R' = CHa(3-CICsH,), R® =
CHs, R'®=H and R'® = CH,CH,CgHs).
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Method |, Step 2:
(3 (R' = CH,(3-CICgH4), R®=CH, R'=H and R'® = CH,CH.CgHs) was
prepared from 12 (R' = CHy(3-CICgHa4), R® = CH3 R'®=H and R"™ = CH,CH,CgHs)
5  using method similar to method H step 6.

The following compounds wers prepared using similar method.

M  Obs. Obs.
# Structure 8 Structure MW
W me m/e

JT\H
=N" "NH H .
{O | O%

710 O 280 281 718 3%8 399
o 7\

o N\{
711 308 309 719 )_Q 406 407

712 308 308 720 410
o 11
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Method J
15
RS o] ﬁ‘ o Ra o) o R3 8]
. _NCO 3 ’ %
HoN N-R gl — -
HN—( e, Ry N HN \N : “""a N HN\\<N R’
N~Boc¢ N~Boc NH
J1 J2 J3
Method J, Step 1:

Diethylaminomethyl polystyrene resin (§ eq) was added to a solution of 41
(TFA salt, R' = CHy(3-CIC¢H.) and R® = CHj3) 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 fiitrate was conceniraled to afford the free base. A solution of
R'*NCO (R"= butyl) (2 eq) in CH,Cl, was added 1o the free base of J1 (R'=
CHy(3-CICgH4) and R = CHy) (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 CH3CN:THF (0.5 mL) was
added. The mixlure was agitated for 6 h. The suspension was filtered and the
filirate was concenltrated to afford J2 (R' = CHy(3-CICgH,), R® =CH,, and RS =
CH>CH;CH,CH3).

Method J, Step 2:



CH3OHHCI R4 R3144 n3 CH3OH 40 psi E4E5 Method E, Step 1: 5Thionyl chloride
(0.47, 6.3B mmol) was added drop wise to a solution of El (R3 = CH2CH2C6HS)
(29, 6.38 mml) and benzal dehyde di methyl acetal (0.96 nL, 6.38 nmmol) in
anhydrous THF at OC under N2. After 5 mn, ZnC2 (0.87 g, 6.38 mmol) was added
and the reactiveoemiosgure was stirred at 0 C. After 3 h, pamusadbiironal anmount
of ZznCl2 (0.18 g, 1.28 mmol) and thionyi chloride (0.1 nL, 101.28 mmpi) were
added and stirred for 1 h at 0 C. The react¥6n mixture was poured into a
stirred suspension of ice/H20. The m xture wag stirred gccasionally until the

ice nelted. The aque6a®Peuntddd Gh vl Gk 8d=ftHhaed Rer= (3x). The conbi ned
organi c extract SCN"@ “?%’32% g?éba'r'gé)lrc(rr?’.yﬁ (Ra. Bk g_@gmﬁtﬁﬁ -SQHUtahQﬁmf NaHCCOs

|tered and

(1x), and H20 (2x 2: e ani ¢ solution was dried over
concent rat ed. THeCH:Gltd HgHariplawingibe pracedire degsribed imMgthod H, Step 2
5 The following compounds were prepared using similar method.
Obs. Obs.
8 Structure Mw # Structure Mw
m/e mje
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chromat ography eluting with ethyl

CH2CH2C61- 15) Method E, Step 2: 20A solution of

in hexane (1.0 M 1.65 ni,
(R3 CH2CH2C6hi 5) (600 ng,
cool ed at

acetate in hexane to yield conpound E2 (R3
l'ithi um hexanet hyl di sil azi de

1.64 mmol) was added drop wise to a solution of E2

1.49 mol) and HWPA (0.85 ni)

- 78C wpdRkod After : _
added drop wi se and the reaction m xture was stirred at

15 m n,

i sobut yl

in THF (6.5 nL)

-78 C for 3 h. The

reaction was warned to -65 25C, stirred for -28R and warnmed to rt overnight.

The reaction solution was poured WD 2005/058311PCT/ US2004/ 041700 -
NaHCO3 (aq)/ether/ice.

a m xture of sat.
et her (3x).

organi ¢ solution was drigd oyer
material was purified_vilad
S5hexane to yield conpoun (

Step 3: o

729

Na2SO4,

filtere

62 - into

The aqueous | ayer was extracted with
The organic extracts were conbi ned and washed with brine (2x).

d concentrated. The crude

I odi de (@cPdsiibmafid Mol ) was

The

hr omat ogr aphy

Ut
= CH2CH2CBF15, Rﬁ%(ﬂ( Cl-13)2).
' 358 734 f; 421 422
¢

with ethyl

acetate in

Met hod E,
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F
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Method K
15
R3 o R 30201 KV R3 0 O\\,, R3 o)
H,N PSDIPEA  oisSsy RIS SN
HNYN~R1 H HN. N-Rp? HN, N-g?
I A b
‘Boc N\BOC NH
K1 K2 K3

Method K, Step 1:

A solution of propyl R"™80,C1 (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' = CHy(3-CICsHa) and

10

R® = CHj) (0.021 mmol) in 1:1 CH,CN: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 lithiumnmethoxide (1 Nin CH3OH) (0.36 nL, 0.36 mmol) was added
to conpound E3 (R3= CH2CH2C6H5, R4 = CH2CH(CH3)2). The reaction 10m xture was
shaken at it for 50 min. An additional 0.55 eq of I|ithium nethoxide were
added. After 2.5 h, a sat, aqueous solution of NaHS03 (0.75 nL) and et hyl
acetate (3 nmLwovasstagitied to the reaction m xture and shek@we240gpdt8 min. The
suspension was filtered. The resulting white solid was washed with a sat.
aqueous sol ution of NaHS03(1x) and ethyl-78cetate (1x). The aqueous phase of
15the filtrate was separated and, extracted w t.h ethyl agetate (2x). The
organi ¢ ext r atseNEted oatorthKa (B CiaSi{ddsin tth =Cla@ndfqueous sol ution of
NaHS03 (8x). Ibe,cMa®y.c sol ution was dried over Na2SO4, filtered and
concentrated to afford E4 (R3= CH2CH2C6H5, R4 = CH2CH(CH3) 2) (109 ng, 87%.
20Method E, Step 4: To a solution of E4 (R3 = CH2CH2C6I - 15, R4= CH2CH( CH3) 2)
(109 ng, 0.28 nmoIpgethéd KiBfdp 4:4 ML) was added 1 N HCl (0.28 nl, 0.28 mmmol) and
20% pal | adi um hydr oxi de on_cag bon &2& glg? JJhe reacti,on m xture was

hydr ogenated at 4&FHOUNAKBLR 2 Ghlai3-ClCptds) yRiae bHadnidt ™ FiGHeHdddnd t he

catal yst was mb@gamﬂK@EQ QHCHRB)CICHIE ngiAGHQE\ﬁdm%: CARCIBUH,pt ed to afford
ES5 (R3 - CH2 X C%ﬂ%i@%‘@{%%g&i&%d)ig%e{h%% Hr[%te;?g,/()' The foll ow ng am noesters

wer e prepared

The following compounds were prepared using similar method.

Obs. Obs.
# Structure MW # Structure MW
me m/e
y
~N""NHH ? Q‘\
N\S’\ Q NYNH
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Method L
Boc.
(1 “°CNH S NH
c 4 )J\ ) 16
—e=n. L HzN HN N-Z RTCOH
$=C=N e RS
o am PS-EDC
R* R () TFA R 0 HOBT
L1 L2
0
S -Re
HN" g6 )NI\ HN" g6
HN “N-Z —— W N2
RSH nB’ é
R4 (o] R4 0O
L3 L4

(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-



A 500 nL nethanol solution of 20 g of D5 (R3= benzyl, n = 1) with 1.5 eq of
HCI was hydrogenated with 1 g of RhiC (5% ww and 2 g of PVC (5% ww) at 60
The solid was filtered and washed with excessive nethanol .
64 - The conbi ned sol ution was evaporated to

psi for 2 days.

2605/ 05831 | PCTRI S20414/ 4141700 -

give 20 g of Wb pRdsssicycl ohexyl nethyl, n = 1) as HC sedwus2oos/ndaizan The

follow ng am no esters were exanples prepared using simlar
RIS RI6NH R3 OR3 aPS-EDC ,, O I nHeLl OHHO1. - -8t 4HOBT O HN N-Fti

10

15

20

30

alkylene, alkylene-heteroarylene, alkylene-hsteroarylene-alkylene, alkylsne-
cycloalkylene, alkylene-cycloalkylene-alkylene, alkylene-helerocycioalkylene,
alkylene-heterocycioalkylene-alkylene, arylene, heteroarylene, cycloalkylene or
heterocycioalkylene)

Method L, Step 1:

A solution of L1 (R%= CHz and R* = CH,CH(CHa)y) (1 eg) and Z = -para-
methylene-benzyl) (1.05 eq) in CH,Cl. was stirred at rt. The reaction solution
was concentraied and purified via flash chromatography. The material was
lreated 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,COjy in H,O was added to the aqueous
phase until the solution became basic. The solution was extracted with CH,Cl;
{3x). The CH.Cl; extracts were combined, dried over Na,SO,, filtered and
concentrated to yield L2 (R® = CH3, 8" = CH.CH(CHa),, Z = para-
{CH2)CsHa(CHa)-)-

Method L, Step 2:

Compound L3 (R* = CHa, R* = CH,CH(CHa)s, Z = para-(CH,)CeHs(CHo)-,
R'® = CH2CH2CH,CH,) was prepared from L2 (R® = CHa, R* = CH,CH(CHa)s, Z =
para-(CHz2)CgH4(CH,)-) following the procedure described in Method |, Step 1.

Method L, Step 3:

Compound L& (R® = CHa, R* = CH,CH(CHa)z, Z = para-{CH,)CsHs(CHo)-,
R' = CHaCH,CHCHs) was prepared from (R® = CHa, R* = CH,CH(CHa)a, Z =
para-(CHz)CsHa(CHz)-, R'™® = CHzCH,CH,CH,) following the procedure
described in Method A, Step 3.

The following compounds were prepared using similar method.

WO

met hod. Met hod G
CH3CH20H 0 HN
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R3 0 WAl : 11C+4 0 HNAINNRL R2 N &4 10
(R1= CH2(3-Cl1C6F14) and R3 -
a procedure simlar to Method C. Step 1)

hydr oxi de nonohydrate (100 ng, 2.45 mol)
WO 2005/058311
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747 N aas s
ﬂNOﬁ N
° N
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Method G Step 1: To a solution of GL
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- 65 - nL). After 2.5 h, another portion of |ithium hydroxide nonohydrate (100
ng, 2.45 nmmol) was added. After 5.5 h, the reaction mxture was diluted with
FI 20 (15 nlL) 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 5 extracte hyl acetate (3x). The organic so I ried over
Na2SO4, filtereg (ﬁ cxgﬁcentrat ed to afford & (Rl= CH2( E{L%%%gﬂd R3- =
CH3) (357 ng, 93% . Method G Step 2: 10A sglution of benzyl amne (1.2 eq)
was added to & (Rl= CH2(3-Cl C6H4) and R3= ) (1 eq), HOBT (1.5 eq) and

pol ystyrene EDC resin (94 ng, 1.53 mmol /g, 3eq) in 1:1 THF: CH3CN (1 nmL). The
reacti on m xture was shaken overnight at rt. Trisamne resin (85 ng, 3.38
nmoVg, 6 eq) and isocyanate resin (100 ng, 1.47 I 3 eq) was added. After
6 h, the suspension wa fA»@?red 15and t he fllt(r& centrated to afford
G3 (Rl CH2( 3- Cl C6H4)4 5= CH2C6F15 an th hod G Step 3:

Conpound G4 (R1=,QH2(3-C CG%CI &%m#@slﬂa@;ﬁg R15 = C6H5 2Qang, R15= H)

was prepared from & (R1= CH( R15—
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CH2C6H5 and R16= H) followi ng a procedure simlar to Method A Step 3. The
foll ow ng conpounds were prepared using simlar nethods. StructureMVN (bs. nie

StructureMNV Cbs. retie
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Met hod H (Boc) 20113 ON=C=SA3 OR3 0 HZ2NHOr NE- 4 ... HOThi-4 RI0.5 PA Nal 1C33
Ho OH NO1130.5 PA NaHCO3MN N-HLIHN 61- R THF/ CH3OH TI CH3CH2011SNHN. Boc

111H2H3H4
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Method M
2
S H AN
S N
NH N:C:0 H  N-pis H Negis
HNJLN—Z ? H'g HN/U\N——z’Nx I N R
R % . Hrgu N—Z" Y
R @ R* O R O
M1 M2 M3

(In the scheme, -Z-NH-C(O)-NHR' - is equivalent to R' substituted by
5 R*, or R' Subsitituled by alkyl-R%, wherein R?' and R* are -N(R'®)-C(0)-NHR'®
and R'®is H, and wherein Z is optionally substituted alkylene-arylanene,
alkylene-arylene-alkylene, alkylene-heteroarylene, atkylene-heteroarylene-
alkylene, alkylene-cycloalkylene, alkylene-cycloalkylene-atkylene, alkylene-
heterocycloalkylene, alkylene-heterocycloalkylene-alkylene, arylene,
10  hetsmarylene, cycloalkylene or heterocycloalkylene)

Method M, Step 1:
Compound M2 (R = CHa, R* = CH,CH(CHa)y, Z = para-(CHz)CsHs(CHa)- ,
R'S = 3,4-difluorophenyl) was prepared from M1 (R® = CHa, R* = CH,CH(CHa)s,
15 Z = para-{CH,)CsH4(CHy>)- ) following the procedure described in Method J, Step
1.

Method M, Step 2;
Compound M3 (R* = CHg, R* = CHyCH(CHa)s, Z = para-(CH,)CsHy(CHy)- |
20  R'" = 3,4-ditlucrophenyl) was prepared from M2 (R® = CHs, R*= CH,CH(CHa),, 2
= para-(CH,)CeH4(CH,)- , R" = 3,4-diflucrophenyl) following the procedure
described in Method A, Step 3. NMR(CD;0D) § 7.45, m, 1H; § 7.26, m, 4H;
7.24, m, 1H; 56.96, m, 1H; 4.8, m; 54.3,s,2H; 5§ 168, m, 2H; & 1.44, m, 1H; 3
1,37, 5,3H; 0.8, m, 3H; § 0.63, m, 3H. ES_LCMS (m/e) 430.27
25 The following compounds were prepared using similar method.

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




R3Ft3 0 7120110r NE- 41421, HF121- ?F_g HNIN. Rl CH2C12HN' RI CH2CA 2 N. ccN. Floc H6
5Method H, Step 1: To a solution of HL (R3 = CH3) (5 g, 39 mmol) ina 1:1
m xture of 0.5 M NaHCO3: CH3CH2OH was added R1- NCS (R1=3-chl orobenzyl) (11.5
m., 78 WD 21105/ A5831 i PCT/US 2004/041 7C1O - 70 - mmol ). The reaction

m xt ure was heatgshoadosh® C overni ght. The reaction wWas  peTws2004/041700
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cooled and diluted with water. The aqueous phase was extracted wi th ethyl
acetate (5x). The organic extracts were conbi ned, washed with water (2x) and
dried over Na2SO4. The solution was filtered and sol vent was renoved to give
5smal | vol une of solution. Hexane was added and the resulting suspension was
filtered to yiwal fhdsdlig of a solid H2 (R3-= CH3, R = G&(dntsbid)) (61%.
Met hod Ft, Step 2; Conmpound H3 (R3= CH3, Al = Cl-12(3-ClC6R4Dwas
synt hesi zed from H2 10(R3= CH3, Rl = CH2@E8~ClC6H4) followi ng a procedure
simlar to Method A, Step 3 Method H, Step 3: To a solution of crude H3 (R3=
CH3, Rl = CH2(3-C1C6H4) (14 mmof) in a 151:3 m xture of CH3OH THF was added
0.5 MNaHCG8 in H20 (28 niL, 14 mmol) and di-rert-butyl dicarbonate (3.69 g,
16.9 mml ). The reaction was stirred at n for 2.5 h ar@lhen stored at -10C
overni ght. The reactlo& diluted with brine and é&@va Cted with et hyl
acetate (4x). The or a %racts wer e conbi ne 4 shed wth brine (1x).
The organic solutio s dr%over Na2SO4,
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20filtered and concentrated. The crude material was purified via flash

chromat ography eluting with ethyl acetate in hexane to afford 1.5 g of H4 (Rl=
CH2(3-CICBH4) and R3 = CH3). Method H, Step 4: 25A solution ol triflic
anhydride (128 pl1_, 0.76 mol) in C-12Cl12 (5 nL) was added drop wise to a
solution of H4 ¢BmE0sskd(3- Cl C6H4) and R3= CH3) (200 ng, wW@rhs2000@kpe and
2,6-tutidine (176 pL, 218 mml) at -30 C. The reaction mxture was stirred for
1.5 h. water (10 nL) was added at -20C and LE@_ice bath was renoved. The
reaction was stirred until it reached O C. The organic | ayer was 30separ at ed,
dried over Na2804, filtered and concentrated to afford 310 ng of H5S (Rl =
CH2(3-Cl C61-14) and R3= CH,). Method H, Step 5: WO

200S/ 058311PCT/ US20( 14/ 04171) 11 -71 - A solution of crude H5 (Rl =
CH2(3-C1C61-14) and R3 = CH3) (0.11 mmol) and 7N ammonia in Methanol (R21-H =
NH2-1-0 (10 eg) was stirred overnight at rt. The reaclion solution was
concentrated. The crude material was purified using reverse phase preparative
HPLC eluting with a CH3CNI I -120 gradient with 0.1%
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5formic acid to yield H6 (111 = CH2(3-CIC6H4), R3 =CH3, R2' = NH2)- Method H,
Step 6: A solution of 50%trifluoroacetic acid in CH2A 2 (2 nL) was added to
H6 (Rl = CH2(3.-CIC3F14), R3 = CH3, R2I = NH2). After 40 min the solvent was
10evapor ated and resi due puffed by pr eparative HPLCILCVS eluting with a
CH3CN H20 gr awoenms/ossduaf ford H7 (R CHZ(3 0106H4) APCT/USRB4041T021 = NH2) .
NVR (CDCl 3), 87.45, rn, 3H 7.35 m g rn, 2H 8 3.5, m 2H 81.65,
s, 31-1. ES LCVS (int o) 267.07. 15The foIT Wi 1 ng corrpounds wer e prepared using

similar nethods. a
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S5Method 1, Step 1:

Di et hyl am nonet hyl
to a solution of the formate salt of 11 (R
in OH2A 2 and the suspension was agitated. After
filtered and the resin was washed with CH3Cl2 (4x).

pol ystyrene resin (5 eq) was added
= CH2(3-Cl06H4),
15 mn,

R3 CH3and RI CH)
the m xture was
The filtrate was

concentrated WO2BMBBd t he 10free base 11(RlL = CH2(3- CIRCIAS2MY04ITRB= CH3and

Al6=H) .
m xture of EDC resin (41 ng,
base of 11 (R1
CH3CN: THF. The suspensi on was
(45 ng, 3 15eq), polystyrene

of CH3CN: THF (0.5 nl) was agded.

suspension was filtered and
CE-12(3-ClC6H4), R3 = CH3

I HN
2005/ 058211PCT/ 1. 162004/ 04100 -

CH2( 3- CLCBH4)
OH2( 3- C1C8114),

R3 = CH3,
798 = CH3

oﬁ%

NH

o%%

NH

SN

796

A solution of R 50C001-1
1.53 mml /g, -8q),
CH2(3-Cl 06H4) ,

R3

(R15=Phenethyl) (1.3 eq) was added to a
HOST (1.5 eq),
CHaand R16=H) (0.021 nmol)

i tated overnight.

and the free
in 1:1
Pol ystyrene i socyanate resin

samne resin (40 ny, 6 eq) and a 1:1 mxture

The mixture wa$\agitated for 6 h. The
filtrate was co trated to afford 12 (R1L =
=1-1 and 1:1'5 = 2C6F-15). WO

74 - Method I, St 2: 13 (Rl =
and R15 = CH2CH2C6H5p prepared from12 (Rl =

413 414 887

413 414 888

CH and R¥5 a208CHR€H2CeHs)
met hod H step 6. The fol ovmpg conpounds were prepared

Q&

i ng metshod7esi mlar to

%gg_fzg sim | ar nmethod.
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5 Method J, Step 1: Di et hyl am nonet hyl pol ystyrene resin (5 eq) was
added o a solution of Ji (TFA salt, 111= CH2(3-ClC6F14) and 1:13 = CH3) in
CH2C12 and the suspension was agitated. After 15 min, the mxture was filtered
and the resin was washed with 10CH2O 2 (4x). The filtrate was concentrated to
afford the frw®b@ds3tA sol uti on of RINCO (Fil s= butyl)rdraisemodimo CH2C 2 was
added to the free base of J1 (R = CH2(3-CIC6H4) and R3 = CH3) (0,021 mmol) in
11 CH3CN: THF. The suspensi on was agitated &%t ni ght. Pol ystyrene i socyanate
resin (45 My, 3 eq), polystyrene trisamne resin (40 ng, 6 eq) and a 1:1

m xture of CH3CN: THF (0.5 nL) was 15 added. The m xture was agitated for 6 h.
The suspension was filtered and the fillraie was concentrated to afford J2 (R
OH2(3-Cl C6H4), R3=01-13, and |:115= CH2CH2CH2CH3). Method Y, Step 2: -77 -
Conpound J3 (Rl =CH2(3-C1C8114), R3 = CH3, and R15 = CH2 2CH2CH3) was
prepared fromJ2 (RL = CH2(3-ClC6F14), R3 = CH3, and R15~= 2 CH2 CH2CH3)

follow ng the procedure desg’ bed in Method H Step 2. H?J);Qg—:‘ fol |l ow ng

conmpounds were pr eparéd\ | ar met hod.
N r
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1(1K2K3 5 Method K, Step 1: A solution of propyl

R15S02C1( R15=Propyl ) (1.5 eq) was added to a suspension of polystyrene

di i sopropyl ethylam ne resin (18 ng, 3.45 mml/g, 3 ecl) and the free base 01
KI prepared using nethod 11 (Rl= CH2(3-Cl1C61-14) and 10Ra CH3) (0.021 mmol) in
1:1 CH3CN: THFWOTHSOBaKpensi on was agitated overni ght. PEMPSIHYMHE i socyanate
resin (45 ng, 3 eq), polystyrene trisam ne {gSln (40 ng, 6 eq) and a 1:1

m xture of CH3CN: THE (0.5 nlL) was added. Th@ m xture was agitated for 6 h. The
suspension was filtered and the filtrate was W) 2005/ 058311PCT/ 1152004/ 041700
- 79 - concentrated to afford K2 (R = CF12(3-Cl1C6i 14), R3 = CH3, and R15 H2C

H2C H3) Method K, Step 2:
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5Conpound K3 (P1 = CH2(3-Cl1 C614), R3 = CH3, and R15 = CH2CH2C1-13) was
prepared fromK2 (R = CH2(3-C(C81-14), R3 = CH3, and R 5 = CH2CH2CF13)

foll owi ng the procedure described jn Method H Step 6. The foll owi ng conpounds
were prepared using simlar nethod. Qbs.Cbs, StructureMNtStructureMVmtrrt/e
0- bi - 80 - wo 2005058311 PCT/US2004/041700

- 102 -
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Method L R (1)oc NH 0Z, H2N S=C=N R4 R3(2) TFA L1
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00 6 HNAO2 / HA. 11'% R16 HN/NN-ZHN N-Z R3R3 ROR4 La (I'n the schene,
-Z-NHC(O)R's - is equivalent to FI1 substituted by R21, or Rl Subsitituted by
al kyl -R22, wherein R21 and R22 are -N(R15)C(0)R16 and R15 is H, and wherein Z
is optionally substituted al kyl ene-aryl enen, al kyl ene-aryl ene- WO

20415105831 1PCT{y}j:52064/,041200 - 81 - PCT/USZ04/041700
- 104 -
R HN O
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al kyl ene, al kyl ene-het eroaryl ene, al kyl ene-heteroaryl ene-al kyl ene,

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

al kyl ene- het erocycl oal kyl ene, al kyl ene- het erocycl oal kyl ene- al kyl ene, aryl ene,
het er oaryl ene, cycl oal kyl ene or heterocyci oal kylene) 5 Method L, Step 1:

A sol ution of wd200€R38m1ICH3 and R4= Cl - 12CH(CH3) 2) (1 eq) p@ngk2ébs@a1700

- par enet hyl ene-benzyl) (1.05 eq) in CH2Cl2 was stirred at rt. The reaction

sol ution was concentrated and purified via T4%ash chromat ography. The materi al
was 10treated with 50% trifluoroacetic acid in CH2A 2 for 30 rnM The sol ution
was concentrated. The residue was dissolved in 1 N 1-1Cl (10nL) and washed
with ether (2x). A saturated solution of Na2CO3 in H20 wag-added to the

aqueous phase until the solution becane basic. The sol uti was extracted with
CH2A 2 (3x). The CH2Cl2ext wer e conbi ned, dried ﬁ H 2S5, filtered and
15concentrated to vyiel g@ CHB R4= CHZCH(CF = par a-

(CH2) C61-44(CH2)-)- Metho d L3 (R3 = CH3, R4 =
CH2CH(CH3) 2, Z = {Mra- (042) 004( )-f‘3720|=‘\>¥6 ‘—92’CH PCH3) wad0’r dFar ed from
L2 (R3 = CH3, R4 = CH2CH(CH3) 2, Z = para-(CF2)C61- 2)-) follow ng the

procedure described in Method I, Step 1.
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Met hod L, Step 3: Conpound L4 (R3 = CH3, R4= CH2CH(OH3)2, Z =

para- (CH2) C6l - 14(CH2) -. 25R = CH2CH2CH2CH3) was prepared from (R3 = CH3, R4=
CH2CH(CH3) 2, Z = para-(CH2) C6H40H2) -, R16 = CH2CH2CH2CH3) fol |l owi ng the
procedure described in Method A, Step 3. The foll owi ng conmpounds were prepared
usi ng simlar nwbhadess31182 - Obs, Ohs. Struct ur eMASt r uct urpeidsmnl/Rnod

-106 -
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M 1112M0 (I n the schene,
SR21, or

-Z- NH C(0) - NHR15 -
R1 Subsititul ed by al kyl -

R22, wherein R21 and R22 are

-N(R16)-C(0)-NHR15 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- het er oar

al kyl ene- het eV@aW§I8HEal kyl ene, al kyl ene-cycl oal | ryl en&CT/US2004/041700
al kyl ene-cycl oal kyl ene- al kyl ene, aIkylengq8§§rocycloalkylene,

al kyl ene- het er ocycl oakyl ene- al kyl ene,

B

CH ()CH3) 2, 15Z = para-(OH2) CBH4(CH2)- ) fol |l owing
Step 2: Conmpound M3 (R3

or hel erocycl oal kyl ene) Met hod
CH2CH(CH3) 2, Z = para- (CH2) Col,
fromML (R3 = CH3, 114 =
t he procedure described in M
CH3, R4 = CH2CH(CH3)2, Z =

I

od J,
~a5a-(CH2)C61-14(CH2)-

| ene,

CH3, R4

cycl oal kyl ene

is equivalent to Rl substituted by

aryl'ene, 10heteroaryl ene,
Step 1: Compound M2 (R3 =
CH2) - R15 = 3,4-difluorophenyl) was prepared

Step Met hod M
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20f 115 =3, 4-di f fuor ophenyl ) was prepared fromM (R3 = CH3, R4= Cl-12CH(CH3) 2,
Z = para- (OH2) C6H4(CH2)- , R15 = 3,4-dil |l uorophenyl) follow ng the procedure

described in Method A, Step 3. NVR(CID3CD) 67.45 m 1H, 6 7.26, m 4H 7.24,

m 1H, 66.96, m 1H, .5 4.8, m 8 4.3, s, 2H, 51,69. m 21-1; 81.44, m 1H 8
1,37, s, 31-1; v Reshsssm 3H, 80.83, m 3H ES LCMS (n e)rdid@Giddodmbhe

foll ow ng conpounds were prepared using simlar nethod. GChs. Chs.
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Method N
0
=0 RZ .
3 NH, 3 H,N'§~Rus N - :::s
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HN™ °N R'6S0,CI HN N HN” N-Z
R 0 R? (2} Ré 0
N1 N2 N3
5 (In the scheme, -Z-NH-S(O).R'® - is equivalent to R’ substituted by R?', or

R' Subsitituted by alkyl-R*, wherein R?' and R* are -N(R'®)-C(0)-NHR'® and
R is H, ang wherein Z is optionally substituted alkylene-arylenen, alkylene-
arylene-alkylene, alkylens-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* = CH,, R* = CH,CH(CHa),, Z = para-(CHz)CeHa(CHa)-,
15 R' = CH,CH(CHa),) was prepared from N1 (R® = CH3, R* = CH,CH(CHa), Z =
para-(CHz)CgHs(CHa)-) following the procedure described in Method K, Step 1.

Method N, Step 2:
Compound N3 (R® = CH;, R* = CHCH(CHa),, Z = para-(CHZ)CeH4(CH2)-,
20 R'® = CH,CH(CHs),) was prepared from N2 (R = CHa, R® = CH,CH(CHa), Z =
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para-(CH,)CeH4(CHy)-, R'® = CH,CH(CHs3),) foliowing the procedure described in
Method A, Step 3.

The following compounds were prepared using similar method.

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

o >: S
962 NH 380 381 967 b_‘ ,, d8a a8
2]
Nf

963 380 381 968 °5<2*< 484 485

964 %“&’;% 304 395 969 %( 498 499
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Ni N2N3 5(In the schenme, -Z-NH S(0)2R16 - is equivalent to 1:11 substituted by
E2' or R Subsitituted by al kyl -R22, wherein R21 and R-N(R16)-C(0)-NHR15 and
R16 is H, and wherein Z is optionally substituted al kyl ene-aryl enen, al kyl ene-
aryl ene- al kyl ene, al kyl ene- het er oaryl ene, al kyl ene- het er oaryl ene- alkylene,
alicylene cycl e, al kyl ene-cycl oal kyl ene-al kyl e I
10heterocyc|oa‘gﬁmﬁﬁgspalkylene het er ocycl oal kyl ene- aIk8$QW§mﬁéP§ ene,

het er oaryl ene, cycl oal kyl ene or heterocycl oal kyl ene) Method N, Step 1:
Conpound N2 (R3= CH3, R4 = CH2CH(CH3) 2, -212% -para- (CH2) C6H4(CH2) -, 15R16 =
CH2CH(CH3) 2) was prepared fromlll (Ra = CH3, R4 = CH2CH(CH3) 2, Z =

par a- (CH2) C51- 14% f oF#%6wi ng t he edurtd-descri b i\ Met hod K, Step 1
Imldazole som THF TBSO N

CH.Cl, 78C 520
o
o1 o2 03 @
50 @
BuLi
o Ty Oy e
N CHLCH, L0
" e o
08 05
A~ A H\/\/ TBAF msdxﬂ\/\/
" 18Bs N o0 L HO N

H
n\/\/ NaN -M;N\ N SO;N\/\/
$0,Cl msdz s N N
¢t N CHyOH 5§
CHaCly sz0 @ ‘o
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o8 09
H 'L/\/ ﬂ\/\/
2 N _gg LIOH Vs
H.N 2 0,
2 N HaN N
PU/C 520 CH3OHH,0 H
HCUCH,OH @ o
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Method O, Step 1:
A solution of indole-6-methanol (400 mgq, 2.72 mmol), tert-
5  butyldimethysilyl choride (816 mg, 5.41 mmol) and imidazole (740 mg, 10.9
mmol) in CHCl, was stirred at 1. overnight before the solvent was evaporated

and residue chromatographed using ethylacetate/hexane to give product O2.



Met hod N, Step 2: Compound 143 (R3 = 0-13, R4 = CH2CH(CH3) 2, Z =

para- (CH2) C6H4(OH2) -, R16 = CH2CH(OH3) 2) was prepared from N2 (R3 = CH3, R4 =
CH2CH(CH3) 2, Z = -119- para-(CH2)C81-14(CH2)-, 1:116 = CH2CH(CH3)2) foll ow ng
the procedure described in Method A, Step 3. The foll ow ng conpounds were
prepar ed usi ng wo iok/akmet hod. Qbs. Qbs. Struct ur eMABt r uckhoreddaionkipe  962NH
380 381 967

-122-

Methad O, Step 2:

To a solution of 02 (200 mg, 0.77 mmol) in THF (10 mL) at -78 °C was
added buty! lithium (1.2 aq). The solution was stirred at -78 °C for 5 min and
then warmed to rt. The reaclion mixture was cooled to -78 °C and p-

5  toluenesulionyl chloride was added. The solution was warmed 10 rt and stirred
overnight. The reaction was quenched with a saturated aqueous K,CO;
solution, extracted with ethyl acetate and CH.Cl,. The crude material was
purified via flash chromatography using ethylacetate/hexane to afford 360 mg of

03.
10
Method O, Step 3:
A solution butyl lithium (1.2 eq) was added to a solution of O3 (340 myg,
0.829 mmol) in THF (20 mL). The reaction mixture was stirred for 15 min al -78
°C then sulfur dioxide was bubbled through the solution for 15 min. Hexane
15 (100 mL) was added to the reaction mixture. The reaction mixture was

evaporated 10 afford 04 which was used in the next step without further

purification.

Method O, Step 4:
20 To a solution of Q4 (0.829 mmol) in CH,Cl, cooled to 0 °C was added N-
chlorosuccinimide (220 mg, 1.66 mmol). After 2 h of stirring, the solution was

filered through a Celite plug. The filtrate was concentrated lo afford 05.

Method O, Step S:

25 To a solution of 05 in anhydrous pyridine (8 mL) was added butyl amine
{100 yL). The reaction was agitated at nt for 4 d. The reaction mixture was
partitioned between 1 N HCI and CH,Cl,. The organic layer was separated and
washaed with 1 N HCI (3x). The organic solution was dried over Na,SOq, filtered
and concentrated. The crude material was purified via flash chromatography

30  using ethylacetate/hexane to yield 06.

Method O, Step 6:
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To a solution of Q6 (70 mg) in THF was added TBAF. The reaction was
stirred at . before the reaction mixture was chromatographed using
ethylacetate/hexane to afforded 50 mg of O7 (95%).

5 Methed O, Step 7:
To a solution ol O7 (50 mg) in CH2Cl, (5 mL) was added thionyl chloride
(1 mL) the reaction was stirred for 5 min and then evaporated to afford O8.

Method O, Step 8:

10 To a solution of O8 in CHaOH (5 mL) was added sodium azide (SO mg).
The solution was stirred at rt overnight and solvent evaporated. The residue
was chromatographed using ethylacetate/hexane to afforded Q9 after
purification.

Method O, Step 9:

15 To a suspension of 09 (70 mg) in CH,OH was added 1 eq HCi (ag) and
palladium on carbon. The reaction mixture was hydrogenated at 1 atm for 20
min to yleld 90 mg of cruds product G10.

Method O, Step 10:

20 A solution of lithium hydroxide (30 mg) in H,O was added to a solution of
010 (40 mg) in CH;OH (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 1o afforded O11.

25

Method P



-120- Met hod O Method O, Step 1: A solution ol indole-6-nethanol (400 ng,
2.72 mol ), tort- 5butyldinmethysilyl choride (816 ng, 5.41 mmol) and i m dazol e
(740 ng, 10.9 mmol) in CHRA 2 was stirred at rt. overnight before the sol vent
was evaporated and resi due chromat ographed usi ng et hyl acet at e/ hexane to give

product 02. 12Q0200sm58311 PCT/US2004/041700
124 -
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Methad P, Step 1:
A 300 mL of THF sofution of 100 g of P1 (R**=n-Pr) was added to a
5  suspension of 38 g of LAH in 2 L of anhydrous THF at O C. The reaction mixture
is stirred at r.1. for 1h before 30 ml of H,0, 90 ml of 15% NaOH was added at 0
°C. The mixture was stirred at r.t. for one hour betore Na,;SQO, (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
10 the solutlon was added Into a sofution 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 allowsed 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
15  crude material was used for next step without pusification.

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

20 H,0 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:
25 A 10 ml MeOH solution of P3 (R®=Pr, 110 mg) was hydrogenated using
PA/C (5%, 11 mg) at 1 atm of hydrogen lo give product P4 (R**=Pr) after

removal of solvent and catalyst.



Met hod 0, Step 2:
at -78C was added butyl

5 mn and then warned to rt.

5t ol uenesul i onyl
over ni ght.
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flash chronat ography using ethyl acetate/

Met hod O, Step 3:

To a solution of 02 (
lithium (1.2 eq).
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A sol ution butyl
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The solution was stirred at
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chl ori de was added. The solution was warned to rt and stirred
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St e

20To

a solution of 04 (0.829

mmol) in cHe cheforedhe ggaction Wa@%tegd’d@d)w 20 "Afler removal of the solvent,

5 the residue was chromatographed using a silica gel column eluted with
EtOAc/Hexane to give a white solid which was treated with 2N HC! in dioxane for
2 h. After removal of the solvent, compound PS5 (R*=Pr) as a white solid was
obtained (80 mg).
10  The following compounds were synthesized using similar methods:
N N N N
d—&;@\mz d&p\,wz /-/]ff&:@\,m m&:&mz
P5 P7 pg
Method Q
15
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chl orosuccinimde (220 ng, 1.66 nmmof). After 2 h of stirring, the solution was
filtered through a Celite plug. The filtrate was concentrated | o afford 05.
Met hod O, Step 5: 25To a solution of 05 in anhydrous pyridine (3 nL) was added
butyl amine (100 pL). The reaction was agitated at rt for 4 d. The reaction

m xture was paitdhispagd between 1 N HCl and CH2A 2. The QhgaRNlgnhAYer was
separated and washed with 1 N HC (3x). The organic solution was dried over
Na2304, filtered and concentrated The crude nmaterial was purified via flash
chr omat ogr aphy 30usi ng et hyl acet at e/ hexa€ -to yield 06. Method O, Step 6: -
123 - To a solution of 06 (70 ng) in THF was added TEA.F. The reaclion
was stirred at d. MeHfask@, $tep Ireacti on ni xture was chronat ographed using

et hyl acet at et hexaﬂp,og? 1@%5%521%? ép%pngngQ B&)d‘g@g g()%WﬁTd?ﬂo(?l— p=otep 7: To a

solution of 07 nm) wa hi on chifori de (1 nmL) the
reaction was Bt} 8&!9 'Ord'@qwfﬁeléﬁele t3Reml)enesp stireaddar 4ph.afiomixtge was

concentrated /n vacuo to give an amber oil which was purified on a column of
S  silica gel (200 mL) eluted with ethylacetate/hexane to give Q2 (n=1, p=2, m=1,
R’=Me; R*= iBu), a colorless oil {1.59 g).

Method Q, Step 2
Compound Q3 (n=1, p=2, m=1, R’=H, R*-Me; R'= iBu) was prepared
0 Irom Q2 (n=1, p=2, m=1, A’=Me; R*= iBu) using method similar to method A
step 3.

Methad Q, Step 3
Compound Q3 (n=1, p=2, m=1, R’=H, R°=Me; R*= iBu) (1.37 g) in
5  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
0 (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
5 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 ang 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).

0 Method Q, Step 5
Compound @5 (n=1, p=2, m=1, R*=H, R%=Me; R*= iBu) (0.012 g) and
HOBL (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



Met hod O, Step 8: 10To a solution of 08 in CH3OH (5 nL) was added sodi um azi de
(50 ng). The solution was stirred at n overni ght and sol vent evaporated. The
resi due was chronmat ographed usi ng et hyl acet at e/ hexane to afforded 09 after
purification. Method 0, Step 9: 15To a suspension of 09 (70 ng) in CH3OH was
added 1 eq Ha YaHPSBRA! pal | adi um on carbon. The reacti oRCHISUOE Mas

hydr ogenated at 1 atmfor 20 mn to yield 90 ng of crude product 010. Method
0, Step 10: 20A solution of lithiumhydroxjde (30 ng) In H20 was added to a
solution of 010 (40 nmg) in CH3OH (3 nl). reaction was stirred at rt for 2

for 2 more. nour ot ol Hlafon 2l dh ettt el @l AP st B apneat usi ng
et hyl acet at e/ hahawell wes edfpexddad sbaken 8618 h, the mixture was filtered and he resin
washed with acetonitrile (0.5 mL). The combined solulion was treated with
Trisamine resin (0.050 g, 6 eq., 4.23 mmol/g) and Isocyanale 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 Q6 (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, Rz=Me; R4= iBu,
Ris = Me). NMR (CDCls): 6 8.38, br, 2H; $ 4.56, m, 1H; § 3.79, m, 1H; § 3.57, m,

15 2H;62.99, m, 1H; § 2.48, m, 1H; 6 2.04, s, 3H; § 1.95, m, 1H; 6 1.5-1.8, m, 5H; &
1.5, s, 3H,; 1.25, m, 2H; & 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 o
O
N
N NH
71 0O \( 308 3089 1074 428 429
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Met hod P, Step 1: A 300 nL of THE solution of 100 g of P1 (R23=n-Pr) was added
to a 5 suspension of 389 of LAHin 2 L of anhydrous THE at O C. The reaction
m xture is stirred at r.t for | h before 30 nil of H20, 90 m of 15% NaOH was
added at 0 C The mi xture was stirred at it. for one hour before Na2SO4 (anh)
was added, thevoniovassier was filtered, and the sol ution evepoeledzo gi ve a
product which was dried under vacuo overnight. This product was dissolved in
600 mM of DCM and 10 the solution was added Into a solution of oxalyi
chloride (37.3 mM) and DMSO (60.8 ml) in 1128-L of DCM at -78 C over 40 mn
before Diisopropylethylamne (299 ml) was added at -78 C. The reaction was
allowed to reach -10 C. The reaction was quenched with 1 1 1120 at -10 C and
the m xture was extracted with DCM After renoval of solvent, P2 (Ra3=Pr, 106
g) was obtained. The 15crude material was use or next step w thout

purification. Method P. Step 2: To a 1. DCM sol ution of P2

(1, 123,-Pr, 106 g) added p-Bocam nonet hyl be Ia}grpt1 ne (1.1 eq) and sodium
triacet oxyborohydrid eq) and the reaction irred at r,t. overnight.
The reacti on wa$7qu % IR0 1429 AW contE rextracm&bl w3t h DCM After
renoval of solvents the r e was chromat ogr apfie ng a silica gel colum
eluted with 3% MeOH i n glve 42.59 of P3 0O Method P, Step 3:

25A 10 m MeOH sol ution of P3'(Rz3=Pr, 110 np) hydrbgenat ed using Pd/C
(5% 11 ng) at 1 atm of hydrogen to give product P4 (R23=Pr) after renoval of
sol vent and catal yst.

'S
o={
Q
977 _(NH 336 337 1080 0" "NH 430 431
O NM ‘\\\‘
o
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o O
0 =2_J
0
N NH
978 NH M8 349 08 % NH 430 431

N
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WO 2005/ 058311PCT/ US2004/ 041700 - 125 - Method P, Step 4: To a 10 m DCM
solution of P4 at 0 C (R23=Pr) was added triphosgene ( 1.2 eq) and
triethylamne (2.4 eq) and the solution was stirred at 0 Cfor 2 h before the
reaction was extracted with DCM H20. After renoval of the solvent, 5the

resi due was chr@gahiR@ésanhed using a silica gel colum el YR MidAf OAc/ Hexane
to give a white solid which was treated with 2N HCl in di oxane {or 2 h. After
removal of the solvent, compound P5 (R23=Pr) as a white solid was obtai ned (80

nmy). 10The fol | owi ng conpounds were synthds?zed using sinmilar methods: NH2
PSPt 5. 7PS

S5 "

979 Nf"” 48 349 1082
H

e

NH
980 o N\f 0 351 1083
NR

432 433
oy
1084

981 OJ‘“Q"\.HM 350 351 Oig\:%‘” 42 433

O{O
N

Ny 350 351 1085 432 433
g J

N™ "NR

O@



Met hod O 01010203 Mock DIEA CwCl2 R4 0 R3) fHr.,' RI SCOOH
Nz.",,"Nti-qopg's HOBt ip=0,1,2

WO 20M5/058311 PCT/US2004/041700

131 -

O 00 .

983 oai;_ﬁ% 360 361 1086 '?@L 432 433

O O
o8g ( NHaeh 381 1087 S Y S
o) o]
& ol
0
438
438

<{\(o
N
985 % 362 363 1088 p 439
NR NH
o Ny
Bl

@]
(RN o
© HN\\\\ N
089
986 ;FNR\YiH 382 363 108 %

o<

N

439

NH

I



Nn=0, 1, 2P5- EOC BOC'R2 R t0 R3) NyN Boc"N2 r o H3)f NHL0%Pd- CNN-z p- A3, 1,2
H2NYr D, 1, 2 n=0, 1, 2Nn=0, 1, 2
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Boc- 'R2 me0,1 NO(O)Rts p=0,1,2 n=0,1,2 0504 - 126 - Method O, Step 1

At roomtenperature, 01 (R3=Me; R4= iBu) (1.00 g) and 08 (n=1, p=2, nrl) (1l.24

g) in dichloronethane (30 nmL) were stirred for 42 h. This m xture was

concentrated in vacuo to give an anber oil which was purified on a col um of
WO 2005/058311 PCT/US2004/041700
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5silica gel (200 nm.) eluted with ethyl acetate/ hexane to give 02 (n=1, p=2,

m=1l, R3=Me; R4= iBu), a colorless oil (1.59 g). Method Q Step 2

Compound 03 (n=1, p=2, n¥l, R2=H, R3=Me; 144= iBL) was prepared Ofrom @ (n=1,
p=2, mrl, R3=Me; 114= iBu) using nethod simlar to nethod A step 3. Method O,
Step 3 Conpoundv®dedidssh p=2, nrl, R2=H, R3=Me; R4= i Bu) péfusdfns@dizion
5anhydrous di chl oronethane (25 nL) was treated with di-tert-butyl dicarbonate
(0.689, 1.1 equiv.) and diisopropylethylamne (0.66 rnL, 1.1.equiv.). The
resulting solution was stirred at roomt&dperature for 20 h before it was

di luted with dichl oronethane and washed with 1N hydrochloric acid. The dried
di chl oronet hane sol ution was concentrated in vacga,to give a colorless film
(1.32 g) which was ri bied on a col um of siIieI (125 nL) and eluled with
hexane : ethyl ace elto give conpound 04 (n=ly" p=2, nmrl, R2=H, R3=Me; R4=
i-Bu) as a white foamN®8, 74 g). Method 0, Step o Compound 4 (n=1, p=2,
mel, R2=H, R3=Me; R4= (0.540 g) in absol4¥e EtOH (20 nL) was hydrogenat ed
with 10% Pd/C (0.400 g) &t latmfor 2 h. The r tion mxture was filtered and
the filtrate was concentratbﬁ_'d in vacuo to
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give 05 (n=1, p=2, n¥l, R2=H, R3=Me; R4= 'Bu) as a colorless oi
Compound @& (n=1, p=2, nm=l, R2=H, R3=Me; R4= iBu)

:OMethod O, Step 5

(0.35 g).

(0.012 g) and HOBt (0.005 g) dissolved in acetonitrile (0.8 nL) and

tetrahycirofuran (
mol /g) in a WEPBYSEPRr plate

foll owed by addition of a 1M dichl oroethane solution (40uL, 1.25 eq.).

the well was capped and shaken for
washed with acetonitrile (0.5 niL).
Trisamne resin (0.050 g, 6 eq.,
5eq., 1.53 mmol/g) for
was remnmoved in va

Me). Method 0, Stépdg?
HN.
998 o NWQNH 378
NH
“L\ o
H‘é?
NH 379

999 N\(

1000

o to give 06 (n=1, p=2, nrl, R2=H, R3=Me; R4= Bu,

379

380

0.25 nm) was treated with EDC resin (0.080 9, 3 eqg., 1.53
WO 2005/ 058311PCT/ US2004R€UYS20igy04170927 - wel |
After

18 hy,tihe mxture was filtered andlhe resin
The conbi ned sol ulion was treated with

4.23 mmol /g) and I socyanale resin (0,067 g, 3
18 h before the solution was filtered and the sol vent

R15 =

1o
o‘f
o’ N\H
1102

445



A di chl oronet hane solution (1.0 m.) of 06 (n=1, p=2, nmrl, R2=H, 10R3=Me; R4=
"Bu, R16 = Me) was mxed with trifluoroacetic acid (1.0 nL) and the sol ution
was shaken for 2 h before it was concentrated. Diethyl ether (0.5 nlL) was
added and then concentrated in vacuo to give a residue, which was was purified
on a Prep LCVS unit to gi ve 07 (=1, p=2, nrl, R2=H, R3=Me; R4= iBu, Ris = Me).
NVR (CDCl 3): 88Y8&"W4fstTon 8 4.56, m 1H 63.79. m 1H; PEIVESBAN4H0 150H 8
2.99, in, 1H, 62.48, m 1H 62.04, s, 3H 81.95 m 1H 1.5-1.8, m 5H 8 1.5,
s, 3H 1.25, m 2H, 60.95, m 3H 60.85,.md&S LCVS (rile) 309.17. The

fol |l ow ng conpounds were prepared using simlar nethods: Obs.Chs.
iiStructureM/\Btructu©l\ﬁ(/Vom enlfe
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R4 0 r+)1113 )10=0,1 n15 NHR I sNCON(00)-41-1 p=0,1,2p=0,1,2 rit0,1,2 See Ft
Method R, Step 1. A solution of R (n=1, p=2, ml, R2=H, R3=Me; R4=IBu) (0.010
g) in acetonittile (0.85 nL) and di chl oroethane (0.15 nL) was put into a

mcroliter
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10pl ate well followed by addition of 0.12 ml of 0.5M phenylisacyanate sol ution
i n di chl owel hane. The well was seal ed and the plate shaken for 20 h before the
m xture was filtered and the solid washed with acetonitrile (0.5nl). The

conbi ned solution was treated with Trisamne resin (0.050 g, 6 eq., 4.23
moVg) and | sogyi@lissiesi n (0.067 g, 3 eq., 1.53 moVO),Qnek.40d6 Xt ure was
15shaken for 18 h. The m xture was filtered and the solution was evaporated to
give the F12 (n=1, p=2, nrl, R2.H FI3=Me; R4= 'Bo and RICG-Ph). Method R Step
2. - 159 - Procedure simlar to Methogg), step 6 was used for the
transformation of R2 (n=1, p-2, nmFl, R2-1-1, R3-Me; 114= 'Bu and RI5=Ph) to
R3p=2, m=l, R3=Me; R4= '13u and R13=Ph). 5The follgw ng conpounds were
prepared using simlar nethods: obs. Cbs. Structur@\structur eMV
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A solution of S1 (n=1, p=2, nrl, R2=H, R3=Me; R4= feu) (0.0109) in

acetonitrile (0.85 nL) and dichl oroethane (0.15 nL) was put

pl ate foll owed by addition of DI PEA-MP resin (0.030 0, 4 eq) and

phenyl sul f onyl

capped and shakgdhs:l8 h before it was filtered and regg
acetonitrile (0.5 nm).
(0.040 g, 6 eq., 4.23 mmol/g) and |Isocyanate resin (0.060 g, 3 equiv.,
mmoVg) and shaken for 18 h before the m xtub&-was filtered and the sol vent
removed to give 52 (n=1, 15p=2, n¥l, R2=H, R3=Me; RA= i Bu and R15=Ph).
Procedure simlar to Method 0, step 6 was used for the
@. (n=1, p=2, n¥l, R2=H, R3=Me; R4= 'Bu and 1115=13h).
Ohs, bs.

S, Step 2.

transformati on of $2
20The foll ow ng conpounds were prepared using simlar nethods:

10chl oride in dioxane (1M 45 AL, 0.045 nmmol. The wel |

Struct ureMABt ruct ureMN ri e
S

10

15

1073 427 428

Method R

At o R* o B o

3 m=0,1 3 m=0,5 g8 -
A H L RISNCO i} H N(CO)—N{'{ R 5 ( m=0,1 R
NN RNCO N N TFA HN. N N(CO)-NH
Y p=0,1,2 \|/ p=D.1.2 A -0.1.2

n=0,1,2 N e

R2 Bi:rc’M‘R2 N\Rz

R1 A2 R3

Method R, Step 1.

A solution of R (n=1, p=2, m=1, R’=H, R®=Me; R*=Bu) (0.010 g) in
acetonitrile (0.85 mL) and dichloroethane (0.15 mL) was put into a microtiter
plate well followed by addition of 0.12 ml of 0.8M phenylisocyanate solution in
dichloroelhane. The well was sealed and the plale shaken for 20 h before the
mixture was filtered and the solid washed wilh acetonitrile (0.5mt). 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 o
give the R2 (n=1, p=2, m=1, R*=H, R°=Me; R*= 'Bu and R'®=Ph).

Method R, Step 2.

into a mcrotiter

was

! _ PEPH8MaahRd With
The conbi ned solution was treated with Trisanli ne resin

1.53
Met hod
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Procedure similar to Method Q, step 6 was used for the fransformation 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,
A%=H, R®=Me; R*='Bu and R"°=Ph).

5 The foilowing compounds were prepared using similar methods:
Obs. Obs.
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- 176 - - 177 - Method T, Step 1. To a mcrotiter plate well containing 1 n
solution of Ti (n=1, p=2, n=l, 5R2=H, R3=Me; Rd= iBu) in DCM (0.010 g) and
R15C(0)R16 (5 equiv. 1116=H, Pl e=Ph) was added Sodi um cyanobor ohydride in

di chl oroethane (14.3 ng / nL, 2 equiv.). The well was capped and shaken for

20h before MP-T in (100 ng, 1.29 mmol/g) was added to the well followed
by additi onal N%@?gga%?gsi n (50 ng) after 2 h. After the Mi"BUPEWES shaken

for another 1 h, the m xture
- 160 -
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10 was filtered and the resin washed with dichloroethane (1 nm.) (3 X), then
MeOH (1 nmL) (2 X).The resin was treated with 7N amonia in MeOH (1 nmL) for 30
mn (2X) followed by filtration and evaporation of solvent to give 12 (n=1,
p=2, n=l, R2=H, R3=Me; R4= 'Bu and F115=Ph and RICH). 15 Method T, Step 2_
Procedur e si maloamsioersiMet hod Q step 6 was used for the ggransfhgssmti on of 12
(n=1, p=2, nel, 142.11, R3_ ,Me; Ral=iBu and 1:115-Ph and R18-4-1) tO T3 (n=1,
p=2, n¥l, R2=11, R3=Me; R4= 'Bu and R16=Ph and RICH). 20The foll ow ng
conpounds were prepared using sinlar neth®ds: Obs. Obs. StructureMABtructureMV
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In a mcrowave vial was charged U1 (R2= H R3=i-Bu, R4 = Me) (0.025 g) 5in
tol uene (4 nlL), potassium carbonate (0.035 g), Pd(dppf)d 2 (0.020 g). water
(0.02 nL) and R21B(OH)2 (R2' = m Met hoxyphenyl) (3 eq.) were placed. The vial
was placed in a mcrowave for 10 min. at 150C. The reaction m xture was

diluted with diwhieiREt hane and extracted with 2. 5N I\laq;h,l'}glﬁum]lm%d (MySH4)
di chl oronet hane sol uti on was concentrated in vacuo to givée a brown residue

10whi ch was purified via a RP Prep LCMS systemto give product 1J2 (R2=11; R3=
21= 'Bu: R4 = Me; Rm net hoxyphenyl). The fg2l-l owi ng conpounds were prepared
using simlar nethods: 15 Obs. Gbs. 4StructureMAN't Struct ureMV
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R3R3 Bac, N R4AOHBee, NRi 2) CSCl2 1) TFA HN N R2 5v2Vv3v4 Method V, Step 1:
Compound V1 (R3 = = Me) (14.76mole), EDCl (14.76nmmol e), HOAt (14. 76mol o),
and DI EA (14. 76mmole) were mxed with 36 mMl DCM This m xture was stirred at
AT for 15m n before 3-chl orobenzyl am ne was added. OAfter the reaction
solution was stirred at PT overnight, it was washed w th sodi um carbonate

(3X), water, 1N HC ](4 X), and aqg sodi um bi car bonat e asgh/us2004/041700
WO 2005/058311
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dried over anhydrous sodlun1sulfate The sol vent was evaporated and the

resi due was purified on flash colum to give the am de product V2 (R = 3-

chl orobenzyl; R3= R4 = Me). 5 Method V, step 2 Compound V2 (Rl=

3-chl orobenzyl; R3=114= Me) (8.33mmwle) was dissolved in 35 nml anhydrous DCNI,
and cool ed ton(pm;gq;gggpe (9_16mmol e) in 10m DCM was adgegydsopmiose under N2
foll owed by addition of DI EA (11.96mmole). The solution was stirred in ice
bath for 0.5 h before the reaction m xture was washed with saturated sodi um

bi carbonate (3 X), brine, - 190 - and-d%6ed over anhydrous sodi um sul fate.
The sol vent was evaporated and residue purified on flash col um using

et hyl acet at e/ hexane to g the thiohydantoin V3 (RL = 3-chl orobenzyl. 143= F14
= Me). 5Method V. step The thiohydantoin V3 (Rl = 3-chl orobenzyl; R3=

R4 = Me) was treated with\t-butyl hydroperoxide and anmoni um hydroxi de in MeOH
at RT for 48 h to give coppound V4 (R = 3-chlorobenzyl; R2 = H, 133== Me).

The foll owi ng conpounds e prepared using sinyhar nmethod. O
o)
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Obs. Gbs. StructureMABtructureM N ral e WO 2005/ 058311PCT/ 13S21304, 4141700
-191 - Method W Conmpound WL obt ai ned using nmethod A (n=1, R2=mCl - Bn,
R3=Me) was 5hydrolyzed to W2 (n=1, R2=m Cl-Bn, R3=Me) using two equival ent of
LIOH in MeOH. The foll ow ng conmpounds were synthesized in simlar fashion:
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Ohs. OChs. 11StructureMABtructureMNrnie - 192 - Method X XI X2X3X4 (In the
schenme, -Z-NHC(0)-N(R16) (R17) - is equivalent to Rl substituted
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Method S, Step 1.

A solution of §1 (n=1, p=2, m=1, R*=H, R®*=Me; R*= iBu) (0.010 g) in
acetonitrile (0.85 mL) and dichloroethane (0.15 mL) was put into a microtiter
plaie followed by addition of DIPEA-MP resin (0.030 g, 4 eq) and phenylsulfonyl

10  chloride in dioxane (1M, 45 pL, 0.045 mmol. The well was capped and shaken
for 18 h before it was fillered 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 §2 (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
$2 to 83 (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.

B Structure Mw # Structure Mw
we m/e




5by R21, or Fe Subsitituted by al kyl

-R22, wherein [eland R22 are -NH C(0) -

N(R/ 6)(RL7) and R5is I-1, and wherein Z is optionally substituted

al I cyl enearyl enen,
al kyl enehet er oaryl ene- al kyl ene,

al kyl ene- cycl aalghesa- al kyl ene,
al kyl ene- het er ocydoal kyl ene- al kyl ene,
or heterocycl oal kyl ene) Method X, Stepl:

using nethod L (R3 = Me; 114 =
and sat.

al kyl ene- aryi ene- al kyi ene,

al I ryl ene- het er oaryl ene,

al kyl ene- cycl oal kyl ene,
al kyl ene- het er ocycl oal dgyrhign@s/041700

aryl ene, 10heteroaryl ene, cycl oal kyl ene
To a m xture of the am ne X1 obtained

Z = p#%- (CH2) C51- 14(CH2)-) (10 ng) in COM

NaHCOB (1:1 by 15volume) was added triphosgene (0.33 eq) at r.t. The

solution was stirred vi@yously for 40 m nutes before the organic |ayer was
separated and dried ovqrsanhydrous NeZScn The organi c sol ution was evapor at ed

to give conpound X2 (R3= ;
Step2 Conpound X3
7 par a- (CH2) C6H4( CH2)
par e( CH2) CeH4(1ekd 2) - 2)
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308 4.25, s, 2H 8 2.9, m 2H 8 1.68, m 2H, 8 1.44, m 1H al.36, s, 3H
0.9, m - 193 - 1H 5 0.82, m 311; 50.66, m 3H 8 0.4, m 2H, 0.12, m
ES LCV5 MVO 386.1 The foll owi ng conmpounds were prepared using a simlar
met hod. Chs. Cbs. StructureMAUStructureMNrrtlefree
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Met hod Y, Step 1: 10The reaction m xture of conpound " 11 obtained from Met hod
L (RB=M; FI4 =i-Bu; Z = para-(CH2) C6H4(CH2)-) (0. 1639nmmol e), Y2 (R23 = H
R23 = Pr) (0.1967mmvle), PS-EDC resin (0 4917muol e) and HOBT (0.2459nmole) in
3.5 mM of mxture of THF, MeCN and DMF (1:1:0.3) was shaken overnight at FIT
before 6 eq ofvoRtsisissam ne resin 3 eq of PS-isocyanat epdrashdisiefoe added.

After 156hrs the reaclion mxture was filtered and the resin was washed with
THF, DCM and MeOH. The conbined filtrate was evaporated and the crude was

treated with 40% TFA in DCM for 40 nmi m W8f-ore the sol vent was evaporated and

residue purified on RP HPLC systemto give product Y3 (R3 = Me; R4 =i-Bu; Z =
para(CH2) C6H4(CH2) -, \R23 = H fl Pr). 20 Met hod Y St ep 2: The reaction
sol ution of Y3 RSG:S R4—1Bu para( H(CH2)- , R2Z3 H Rn = Pr)
(0. 030mmol e), carb ||mq.azole (0 032mm|e DLEA, (0. 09mmol e) in 0.5
m DCM was shaken 'sfid at RT. The crud S Yén purified on reverse
colum to gi V&% he th| ohyag@nyoi n 8P odifét WA ch wxs mt edMnt5Y4 (R2 = H;
Fla = Me; 114 = 'Bu; Z para-{CH2) CeNCH2) -, R23 Ith R Pr).
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WO 2005/ 058311PCT/ U52004104 | 700 - 199 - The foll owi ng compounds were
prepared using simlar nethod. StructurePAQbs. Structuretol WQbs. Wn errUe
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5het er oaryl ene- al kyl ene,
al kyl ene-cycl oal kyl ene- al kyl ene,
al kyl ene- het er ocycl oal kyl ene- al kyl ene,
or heterocycloal kyl ene) Method Z, Step 1: To the solution of the Phoxi meTM
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R16= Me;

Z = para-(CH2) C6H4( CH2) -;
Z = para-(CH2) Cel-14(CF-{2)-;

R4=1Bu;

1117 =

Bn) .

to Method A step 3.

simlar

nmet hosvo 28 54301S .
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1291
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Met hod Z, Step 3:
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Method T

Compound Z4 (R3

Me:; R4

Su;

R16= Me; 25R17= Bn) was generated from Z3 (R3= M;

Me; R17= Bn) using nmethod simlar

508
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509

543

558

The foll owi ng conmpounds were prepared using
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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,
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 Rasin
(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
was fillered 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 fiitration and evaporation of solvent to give T2 (n=1, p=2, m=1,
R’=H, R*=Me; R*= 'Bu and R'*=Ph and R'é=H).

Method T, Step 2.

Praocedure simllar to Method Q, step 6 was used for the transformation of
T2 (n=1, p=2, m=1, R’=H, R®=Me; /"= 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'6=H).

The following compounds were prepared using similar methods:

Obs. Obs.
# Structure MW # Structure MW
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- 204 - - 205 - 14904) -0 513 514 WD 2005/ 0511311PCUUS2004/ 041 700 - 206 -
8,1 1-Dichloro-6,11-di hydro-5H benzo[ 5, 6] cycl oheptat 1, 2-b] pyridine (AM (18
ng) was reacted with AM obtained fromnmethod 0, and diisopropyl ethyl am ne (14

uL) in acetonitrile (2.5 nL). The resulting m xture was
WO 2005/058311 PCT/US2004/041700
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heated at 65 C for 18 h. The reaction m xture was placed on a preparative
silica 5gel plate and Gaited with hexane : ethyl acetate 3:1 to give the
desired product which was treated with 40% TEA. Evaporation of the sol vent
foll owed by purification afforded conpound AA3. Qbs. Ohs

Struct ur eMNDSt g SaRMy rilem e The foll ow ng conpoungénﬁ@[)(gmm@par ed using
simlar nmethod. Method AB Ray Fei 1413)-(+)- tBuSONH2, HFt4 O

-180 -
.R? 21 Ry
N R*'B(OH), N’
N Pd(dppf)Cl> A
toluene, H,0
3 OV, J12Y :|
R >' Q w—-Br K,CO, H —nz'
mierowave
Ut u2

In a microwave vial was charged U1 (R%= H; R*= i-Bu, R* = Me) (0.025 g)
5 intoluene (4 mL), potassium carbonate (0.035 g), Pd{dppf)Cl: (0.020 g). water
(0.02 mL) and R*'B(OH), (R?' = m-Methoxyphenyl) (3 eq.) were placed. The vial
was placed in a microwave for 10 min. al 150°C. The reaction mixture was
diluted with dichloromethane and extracted with 2.5N NaOH. The dried (MgSQ0a)
dichloromethane solution was concentrated in vacuo to give a brown residue
10 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:

15

Obs. Obs.
# Structure MW # Structure Mw
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- 207 - To a solution of (R)-(+)-2-nmethyl-2-propane sul fonam de (1.0 g,
8.3 mol, 1 eq) and ABL (R3=Ph, R4= n-Bu) (3 nL, 91 mmol, 1.1eq) in anhydrous
THF (30 nL) at roomtenperature was added Ti (OEO4 (7 nL, 17 mmol, 2 eq). The
m xture was heated at 70C for 24 h. After cooling to roomtenperature, the
5m xture was p ' 30 nL of brine under vigourous stirring. The

resul ting suspxé?gsr{bs\?\/%g filtered through a pad of Celi tgngﬁm?‘%é”@ol id was
washed with EtOAc (2 x 20 nL). The filtrate was washed with brine (30 ni),
dried (Na2SO4), and concentrated in vacuo. .hRe.resi due was chromat ographed on
silica by eluting wiwth hexane/Et20 (51) to give 1.9 g (85% of

(R -2-methyl -N-(1- 10 phenyl pentyli dene) propane-2-sul fi nam de. | HNMR ( CDCl 3,
300 MHz): 8 7.92 (m 2H), 7.52-7.37 (m 3H), 3.27(m 1H), 3.15(m 1H),
1.73-1.61 (m 211), 1.47-1.38 (m 2H), 1.31 (s, 9H), 0.95 (m 31-0. MS(ESI):
M-It = 265.9. HPLC tR =7.24, 7.58 mn (E/Z = 5.5:1). To a solution of nethyl
acetate (0.6 nL, 6.9 mvl, 2 eq) in THF (5 nL), 15LDA (2Min heptane/ THF, 3.4
m., 6.9 mol, 2 eq) was added dropwi se via a syringe at -78 C. After stirring
at -78 Cfor 30 mm a solution of CTi(G-Pr)3 (1.8 nL, 7.6 nmol, 2.2 eq) in
THF (5 nL) was added dropwi se. After stirring for another 30 min, a solution
of (R)-2-nethyl-N(1-phenyl pentylidene)propane-2- sulfinamde (0.9 g, 3.4
mmol, 1 eq) in THF (2 nL) was added dropwi se via a 20syriftde. The m xture was

stirred at -78 Cfor 3 @H‘ﬂ TLC showed no starting mat eyl |l eft. A saturated
| N610 eq) was added and the ion was warned to
roomtenperature. The n re s diluted with H20 ( &nd stirred for 10
ioneé“be@‘ﬂee‘ﬁ“’HZO"(’/ (M 2nd E8Ac37850 nl) .
=N

aqueous solution of N
mn. The mxture 8% the
The organic | ayer was separatedoand the aqueous
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25 |l ayer was extracted with Et0OAc (3 x 50 nL). The conbi ned organic | ayers
were washed wilh brine, dried (MgSO4) and concentrated to give 1.1 g of a
brown oil. Chromatography on silica gel using 50% Et 0Ac/ hexanes as el uent gave
0.8 g (7699 of nethyl
3- ((R) - 2- net hWpaesasdI2- y| sul fi nam do) - 3- phenyl hept anoab @/ &84 0YEN| ow oi | .
| HNVR (CDC13, 300 MHz): 8 7.15-7.07 (m 5H), 3.35 (s, 1H), 3.19 30 (dd, J=16,
5.6Hz, 1H), 3.01 (dd. J=15.8, 5.5Hz, 1I_—q8 2.07 (m 2H), 1.71 (m 2H),
1.35-1.26 (m4H), 1.17 (s, 9H), 0.89 (m %H). MS(ESI): MH = 339.9. HPLC tR =
7.50, 7.6 mn (EfZ =1.5:1) - 208 - To a solution of nethyl
3-((R) - 2-net hyl propan- 2-yl sul fi nam do) - 3- phenyl heptanoate (0.4 g, 1.1 mmol)
in 12 nL of MeOH was added 16 nL of 4N HC /di oxane. After stirring for 30 M,
the volatiles were renoved in vacua. The residue was re-dissolved in MeOH (6
m.), stirred for 5 mn, and evaporated 5again to afford 0.30 g (97% of A82
(R3=Ph, R4= n-Bu) as a yellow solid. 1HNVR (CDClI 3, 300 IHz): 59.01 (bra,
21-1), 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 (m4H), 1.07 (s, 9H), 0.7 (m 3}-1). MS(ESI): M+ =
235 9. HPLCtR = 4.72 mn. 10Method AB, Step 2: Treat ment of conpound
AB2 (R3=Ph, R4=n-butyl) with thiophosgene in CH2Cl 2 in the presence of aqueous
NaHCO3 at 0 C generates isothiocyanate AB3 (R3=Ph, R4=n-butyl) which was
converted into final product using nmethod simlar to Method A Step 2 and
Met hod A Step 3 to give product ABS (83=Ph, 15R4¢n-butyl, R =Me). , 11 ANMR
(CDC13, 300 MHz): 5 10.4 (br s, 1H, 7.25-7.1 3.23 (dd, J = 16, 5.6
Hz, 1H), 3.03 (s, 3H), 2.8 (dd, J = 15.8, 5. , 1H),

\HNH

O NH
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2.49 (s, 1H, 1.78 (m 2H), 1.1-1.0 (m 4H), 0.99 (m M5(ESI): MH = 260. 2.
HPLC tR = 5.09 mn. 20The foll owi ng conpounds were synthesized using simlar

met hods: Ohs. Qbs StructureMAStructureMVnmienie - 209 - - 210 -
WO 2005/058311 PCT/US2004/041700
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Met hod AC 0 RAH-3 + RINHOH H2NCN Ad 1AC2 5The synthesis was adapted

froma procedure by Hull, R el al, J. Chem
WO 2005/058311 PCT/US2004/041700
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Soc. 1963, 6028-6033. Thus, to a solution of AC2 (131=Benzyl) (0.72 g, 5.9
nmmol) in ACL (194=Me, R3,-Me) (1.4 nL) was added a 50% aqueous sol ution of
cyananm de (0.31 nL, 8.0 mml ). The reaction was heated with stirring at refl ux
(-40 C) for 0.5 hi, then cooled to 25 C and stirred for an additional 16 h.
The 10 vol ati kRsowmEdr enoved i n vacua and the residue p@sydsihdiiononed

bet ween et her and H20. The organic rayer was dried over Na2SO4, filtered and
the volatiles were renoved in vacua. The residue was purified by col um

chr omat ogr aphy using 5-10% CH301- 1/ CH2Cl-2188s el uent fol |l owed by reverse phase
preparative HPLC to give 0.15 g (8.0% of AC3 (Rl=benzyl, R4=Me and R3=Me) as
a white 15 solid. 1H MVR (CH301-1, 300 MHz): 87.35-7.33 (m 5H), 4.71 (s,
2H), 1.46 (s. 6H); NMR (CDA 2, 75 IVIHz) 8 157.8, 135.6, 129.1, 128_5,
127.9, 104.2, 59.6, ©8. M5 (ESI) title 206.1 (MtH)+. I WD 200S/ 0511311 Stru
cture HNI1IC1 NNO THANCS R4-1-. R3 R4 R3 HN™ N~

1366 NH 349 350 1403 Q 387 388

Oé";\_g? \g O

1367 Oj(\_f? 349 350 1404 389 390
( NH !
389 390

N\{ NH,
1368 Oéﬂ? 350 as1 1405

_(NH
NH
1369 Q

351 352 1406 O§<—N—< |H Oﬁ 392 393

g
S I
=%
%f
Ll
7

1370 \ 352 333 1407 NH 395 396



AD1AD2 PCT/ US2004/ 04 1700 - 211 - MNO tis. ma 205206 Method AD \S\NH 1_
NBS, C014, hv OxNHd NH 2. CH3NHOH, Et3N, THFit* R3R4 R3

WO 2005/058311 PCT/US2004/041700

-187 -

/
<
z
x
n
-

1371 Y W, 357 358 1408 N 403 04
0

my 7%
F
O 0 £ F 0 N\(NH
1372 Q 353 360 1409 :5(_““< 403 404
A

L oL o3
N o od
1373 O O 360 361 1410 4 405 406

AN
O NH
X o
1374 O O 360 361 1411 §@< 406 407
F

1375 Q 360 369 1412 Q 413 414
0]



AD3AD4 5 Method AD, Step 1: AD2 (R3=Ph, R4=1Butyl) was prepared
fromADl using nethod simlar to Method AB, step 2. OMethod AD, Step 2:

The synthesis was adapted froma procedure by Hussein, k O et a/, Chem Ber.
1979, 112, 1948-1955, Thus, to a m xture of AD2 (R3=Ph, R4=tertButyl) (0.56 g,
2,7 mmol) and bl hips in CCl4 (25 nm) was added Nor uccini mde (0.49
g, 2.7 mol). _ﬁ’_ﬁgz%@%sﬁ(rle was irradiated with a 200 watt P&%Sﬁﬁﬁ%“g&‘hr ce for 1
h. The reaction was cooled, the solid filtered off and the volatiles were
renoved in vacua Chromatography on siiica geggby eluting wth 5% Et OAc/ hexane
gave 0.57 g (73% of 1-(1-brono-1-isothiocyanato-2,2- dinethylprooyl)benzene
as a beige powder. 1H NWR (CDCI 3, 300 WMHz): S 7.63- 7.61 (m 2H), 7,37-7,26
(m 3H), 1.17 (s, 9H); 130 NWR (CDCI 3, 75 MHz): 8 0139.1, 129.0, 128,9, 128.6,
127.5, 91.2, 45,6, 26.6. M5 (ESI) me 284.9 (MtH) +. To a solution of

1- (1- brono- 1-i sot hi ocyanat o- 2, 2- di net hyl propyl ) benzene (0.13g. 0.47 rnnol) and
the hydrochloride salt of N-nethyl hydroxylamne (0.047 g, 0.57 mmol) in THE (3
m.) was added triethylamne (0.18 nL, 1.32 mmol). The mi xture was stirred at
25 Cfor 16 h, filtered and the votatiles were renoved in 5vacua. The residue
was purified by colum chromatography using CH3OH CH2Cl12 as eluent to give

0. 0509 (42% of AO03 (R3=Ph, FICert-Butyl) as

. ““EHO
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WO 2005/ 058311PCT/ 1. 1821104/ 0417110 - 212 - a glassy solid. 111 NWR (CDC13,
300 MHz): 67.35-7.26 (m 5H)1 3.38 (s, 3H), 1.0 (s, 9H); M5 (ESI) rn/e 251.1
(MtH) . Method AD, Step 2: 5To a solution of AD3 (R3=Ph, R4=tert-Butyl) (0.065
g, 0.26 mmol) in CH3OH (5 nL) at OC was added a sol ution of aqueous anmonia (2
mL) foll owed kwo mosiBaaqueous sol ution of tbutyl hydr operoxisde4/27nml) . The
reaction was allowed to warmto 25 C and stirred for 16 h, The volatiles were
removed and the residue was purified by reverse phase HPLC to give 2.0 ny
(2.2% of 10AD4 (R3=Ph, R4=tert-Butyl) H9-a colorless oil. IFINVR (CDCl3, 300
MHz) 8 7.47- 7.43 (m 2H), 7.39-7.35 (m 3H), 3.23(s, 3H), 1.0 (s, 9H); M
(ESI) rrVe 234.2 (M+I-%*. The foll ow ng conpounds were synt hesi zed usi ng

sim | ar nethods'
1380 Q NH 365 366

Method V
R:l 3 o) R4 o)
R4 Taew  nTFA RS R
Boc\N)<n/0H _. Boc. ){WN\ N— N-R!
N N Ry 2)CSCl KN Ri —— N

0 o) X \

S RQ’

5 V1 v2 V3 V4

Method V, Step 1:

Compound V1 (R® = R* = Me) (14.76mmole), EDCI (14.76mmole), HOAL
(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.

0  After the reaction solution was stirred at RT overnight, it was washed with
sodium carbonate (3X), watsr, 1N HCl (4 X), and aq sodium bicarbonale and
dried over anhydrous sodium sulfate. The solvent was evaporaled and the
residue was purified on flash column to give the amide product V2 (F!1 =3-
chiorobenzyl; 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 fo 0-5°C. Thiophosgene
(9-16mmole) in 10ml DCM was added dropwise under N3 followed by addition of
0 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,
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and dried over anhydrous sodium sulfate. The solvent was evaporated and
residue purified on flash column using ethylacetate/hexane to give the
thiohydantoin V3 (R’ = 3-chlorobenzyl; R®= R = Me).

5 Method V, step 3:

The thichydantoin V3 (R' = 3-chlorobenzyl; R®= R* = Me) was treated
with t-butyl hydroperoxide and ammonium hydroxide in MeOH at RT for 48 h to
give compound V4 (R' = 3-chlorobenzyl; R = H; R*= R* = Me).

The following compounds were prepared using similar method.

0
Obs. Obs.
# Structure Mw # Structure Mw
nv/e m/e
a 0\< ;>
L
1417 Nz NH 251 252 1420 o © 307 308
o= Y NH
NH
Q
’ >L
NH
N
NH O \ﬁH
1418 N 265 266 1421 357 358
e
0
\
c O~< ?
©\\N NH N NH
1419 O 293 204 1422 NH a7y 372
NH
0
\



Ni | bni dazol eNH | PheOHDCM 02) TFA/ DCA1 00 R3R3R3 OHOTBS 3) s0c200HOT1
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Method W
0 0
0 R; \ Ay
n N_'Q ¢ HO n NAQ
N N
w1 w2

Compound W1 obtained using method A (n=1, R%=m-Ci-Bn, R=Me) was
5  hydrolyzed to W2 (n=1, R>=m-CI-Bn, R®=Mse) using two equivalent of LIOH in
MeOH.
The following compounds were synthesized in simifar fashion:

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

a

N\fNH I-Dﬁ\/\/\ piy
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0
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1425 X 325 326



R3- 1315 PI ESAE5 Method AE, Step 1: TBDMS-Cl (5.3g, 35.19nmmol e) and im dazol e
(2.4g, 35.19mvle) were 5 added to a suspension of 1-12 (Rl=Me,
R3=cycl ohex-yl methyl) (8.2g, 31.99mvle) in 220 ni DCM The reaction m xture
was stirred at roomtenperature overnight. The reaction mxture was filtered,
and the filtratg,Was,;juted with 1200m Et OAc. The orgapif.£ba s washed
W th saturated NaHCO3 :%X and brine 3X, and dried over anﬁgd}%ﬁs%ﬁgg@m to give
12g of AE2 (Rl=Me, F13=cycl ohexyl nethyl), 10which was used for next step
wi thout further purification. Method AE, Step- 2: AE2 (141=Me,
R3=cycl ohexyl net hyl ; 12 grans crude) was converted to i m nohydantoin using
conditions simlar to Method A Step 3, MethahXwas 15subsequently treated with
75% TEA in DCM at roomtenperature for 24 hrs. TRe sol vent was gvaporated in
vacua to give 13. & ok, a produgt thaty-wes reacteqd w,th Boc pa'?myélri to give
5.8g AE3 (RlzNE,HNileécilcl oheﬁngrggfﬁ%/l,g.e af tHﬁ;lLNq’@ t;ﬂﬁ’puri inNdbrg_lz'orllag e

Ra;{ T R3N - R3 - RQH

R ] R‘HO ﬁo R* e}

X1 X2 X3 x4

(In the scheme, -Z-NH-C(Q)-N(R™®)(R"") - is equivalent to R' substituted
5 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, alkylens-arylene-alkylene, alkylene-heteroarylene, alkylene-
heteroarylene-alkylene, alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene,
alkylene-heterocycloalkylens, alkylene-heterocycloalkylene-alkylene, arylene,
10  heteroarylene, cycloalkylene or heterocycloalkylene)

Method X, Step1:
To a mixture of the amine X1 obtained using method L (R* = Me; R = -
Bu; Z = para-(CH,)CsHy(CHy)-) (10 mg) in DCM and sat. NaHCO, (1:1 by
15  volume) was added triphosgene (0.33 eq) at r.t. The solution was stirred
vigorously for 40 minules before the organic layer was separated and dried over
anhydrous Na,SQO,. The organic solution was evaporated to give compound X2
(R* = Me; R* = i-Bu; Z = para-(CH,)CeHa(CHz)-).

20 Method X, Step2:
Compound X3 (R'* = H; R'® = cyclopropylmethyl; R*> = Me; R*='Bu; Z =
para-(CH2)CeHa(CHz)- ) was prepared from X2 (R® = Me; R* = i-Bu; Z = para-
(CH,)CgHa(CH»)- ) using method similar to method M, step 1.

25 Method X, Step3:
Compound X4 (R'® = H; R = cyclopropylmethyl; R® = H; R® = Me; R*=
'Bu; 2= para-(CH,)CsH4(CH,)- ) was prepared from X3 (R'®* = H; R"" =
cyclopropylmethyl; R?= H; R* = Me; R* = 'Bu; Z = para-(CH2)CeHa(CHy)- ) using
method similar to method A Step 3. NMR (CD;0D): 6 7.25, s, 4H; § 4.8, m, 2H,
30 5425 5, 2H, 629, m,2H: § 1.68, m,2H; 6 1.44, m, 1H; 3 1.36, 5, 3H; § 0.9, m,



20Met hod AE, Step 3: AE4 (R1=Me, R3ycl ohexylnmethyl )(8.2 g) was obtained from
AE3 (5.8g) according to the step 4 of the nethod H Method AE, Step 4: 25To a
solution of AE4 (RCM Fl aycl ohexylnethyl ) ( (3.95 g, 8.38 mmol) in anhydrous
THE (98 nlL) was added diisopropy/ethylamne (7 nmL, 40 mmol). - 214 - The
reacti on was sitamssesssunder N2 (gas) at room tenper at ur eecrAfse@sndb h, the
reacti on was concentrated and the crude material was purified via flash
chromat ography eluting with a gradient of O to 75% ethyl acetate in hexane to
afford AE5 (Rl=Me, R3=cyc(ohexyl methyl) (12348 g, 929% . 5 Method AE, Step 4:

1H; 5 0.82, m, 3H; 3 0.66, m, 3H; § 0.4, m, 2H; 8 0.12, m, 2H. ES_LCMS (m/e)
386.1.
The following compounds were prepared using a similar method.

Obs. Obs.
# Structure MW # Structure MW
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To a solution of 1:3150H (R15=cycl obutyl) (10 pi) and HBF4 (1 egulv) in
anhydrous net hylene chloride (0,5 nL) was added a solution of AES (Rl=M,
R3=cycl ohexyl nethyl) (20 ng, 0.062 nmol) in nethylene chloride (0.5 nL). The
Oreaction was agitated overnight at rt. Trifluoroacetic acid (1 nL) was added

to the reactionR,mxtiure and the solution was agitated fop %Ug(}mﬁ}im%o- The
reacti on was concentrated and the crude material was purl‘fl ed via reverse

phase preparative |1 PLC/MS eluting with a 7 min gradient of 5 to 95% CH3CN in
1120 with 0.1%formc acid to afford AE5 -(184=Me, R3=cycl ohexyl nethyl, R 5=
cycl obutyl). 5The foll owi ng conpounds were synthesized using simlar nethod:
bs. bs. StructureMAGtructureMVN mterile -215-
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- 219 - THF followed by addition of AE4 (Rl=Me, R3=cycl ohexyl nmethyl) (20nyg,

0. 0424mmol e) in 0.5m anhydrous THF. The reaction m xture was stirred at room
tenperature for 2 days before it was diluted with I ml MCN, treated with 100ngy
MP-TsOH resin and 100ng Anberlyst A26 resin. The resin was 5renoved by
filtration anevd hesokisht rat e was evaporated down to gi ver@nuosugiont hat was
treated with 50% TFA for 1 hr. After evaporation of TFA in vacuo, the residue
was dissolved in 2ml MeCN, and treated with 100ng MP-TsOH resin. The resin was
washed thoroughly with THF, MOON and Me(#§,- and then treated with 2M NH3 in
MeoH to give AF2 (1:11=Me, F13=cycl ohexyl net hyl and R15=3- Ochl or ophenyl).
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The foll ow ng conmpounds were synthesized using simlar nethod: Cbs. Qos.
St Struct ureMASt ruct ureMV m ent e
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(inthe scheme, Z © -is equivaient to R' substituted by R>', or R
Subsitituted by alkyl-R%, wherein R? and RZare -N{R'®)-C(0)-N(R'®)(R"") and
R and R'® form a ring as defined above, and wherein Z is optionally substituted
alkylene-arylenen, alkylene-arylene-alkylene, alkylene-hetercarylene, alkylene-
heteroarylene-alkylene, alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene,
alkylene-heterocycloalkylene, alkylene-hsterocycloalkylene-alkylene, arylens,
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-(CH,)CeHa(CHz)-) (0.1639mmole), Y2 (R* = H; R® = Pn)
(0.1867mmole), PS-EDC resin {0.4917mmole) and HOBT (0.2459mmolg) in 3.5
ml of mixture of THF, MeCN and DMF (1:1:0.3) was shaken overnight at AT
before 6 eq of PS-trisamine resin 3 eq of PS-isocyanate resin were added. After
Bhrs the reaclion 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)CgHa(CHz)-, R® = H; R® = Pr),

Method Y, Step 2:

The reaction solution of ¥3 (F{3 = Me; R* = i-Bu; Z = para-(CH5)C¢H4(CHy)-
. R® = H; R¥ = Pr) (0.030mmole), carbony! diimidazole (0.032mmole), and DIEA
(0.09mmale) 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-(CHz)CeHa(CH,)-, R™ =
H; R® = Pr).
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The following compounds were prepared using similar method.
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R3 OITF121R3 R2I 5A FAAC 14&2 Method AG, Step 1: R21-H (R2' =-PhS-)
(33pl, 0.318mmvle) was treated with NaH (10.2ng, 60%in mneral oil) in 0.5
anhydrous THF. A solution of AM (Rl =Me, R3=Cycl ohexyl nethyl) (20nyg,
0.0424mmol ) in 0.5m anhydrous THF was added. 10The reaction m xture was

stirred at roomd gnReE3L ure overnight before it was partjtiqngd.nsh,ween ether
and saturated NaHCO3 water solution. The aqueous phase was extracted with

ether 2 tines. The conbi ned organi ¢ phase was washed with brine 2 tinmes, and
dried over anhydrous NaSO4. The crude was2Qfurified on flash colum w th Et0Ac
/ hexane to give 9 ml:i'. of AGL (R2T=PhS-, 15Rl=Me, R3=cycl ohexyl methyr) (49.2 %
yi el d) . (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 RZare -N(R'%)-C(O)-
N(R'®)R'") and R'® is H, and wherein Z is optionally substituted alkylene-
arylenen, alkylene-arylene-alkylene, alkylene-heteroarylene, alkylene-

8 heteroarylene-alkylene, alkylene-cycloalkylene, alkylene-cycloalkylene-alkylene,
alkylene-heterocycloalkylene, alkylene-heterocycloalkylene-alkylens, arylene,
heteroarylens, cycloalkylene or helerocycloalkylene)

Method Z, Step 1:
To the solution of the Phoxime™ resin (1.23 mmol/g) in DCM was added

10  the amine Z1 obtained from method L (R3 =Me; R*=Bu; Z = para-
(CH2)CsH4(CH2)-) (2 eq). The mixture was shaken overnight before the resin was
filtered and washed with DCM, MeOH, THF (3 cycles), then DCM (x2), dried in
vacuum to gel resin 22 {H3 =Me;R*=Bu; Zz= para-(CHz)CgH4s(CH2)-).

Method Z, Step 2:

15 To the resin 22 (R® = Me; R = ‘Bu; Z = para-(CHz)CsHs(CHo)-), swalled 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

20  concentrated in vacuo lo get Z3 (R® = Me; R' = 'Bu; Z = para-(CHz)CgHa(CHa)-;
R'® = Me; R = Bn).

Method Z, Step 3:
Compound Z4 (R® = Me; R* = 'Bu; Z = para-(CH,)CsHa{CHz)-; R'"® = Me;
25  R' =Bn) was generated from Z3 (R® = Me; R* = 'Bu; Z = para-(CH;)CeHa(CHo);
R'® = Me; R = Bn) using method similar to Method A step 3.



WD 2005/ 058311PCT/ | TS2004/ 041700 - 233 - Method AG Step 2: AGL

(R21 =PhS-, R3=cycl ohexyl net hyl) was treated with 50% TM according to the
Step 6 of the nethod Hto give AQ (R21=PhS-, RI=Me, 5Raycl ohexyl nethyl). The
foll owi ng conpounds were synt hesi zed using simlar method: Met hod AH Met hod

Ali, Step 1. Banmophsmone inine (3.27g, 18,04-rnnol e) wasradded too a
suspensi on of

- 201 -

The following compounds were prepared using similar method.

Obs. Obs.
# Structure MW [ Structure Mw
m/e m/e
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15( R3ycl ohexyl net hyl ) (4g, 113.04mmole) in 65nm DOM The reaction m xture was
stirred at roomtenperature overni ght under N2 before the solid was filtered,
and the sol vent was evaporated. The residue was dissolved in 100 m ether,
washed with water 2X and dried over anhydrous MgySO4. The crude was WO
20051058311PCT/ {éS9R44,G1417110 - 234 - purified on flasch%%mdﬁo g| ve 5.08
g (80.57%vyield) of Al-12 (R3=cycl ohexyl nethyl). Method Al Step 2: 5A
soI ution of AH2 (R3ycl ohexyl nethy0 (1g, 2.86mole) in 12 m anhydrous THF was
added to a suspension of 18-crown-6 (0. 7@g92-2.86mmole) and 30% KH i n m ner al
oil (1.16g, 8.58mmmole) in 4m anhydrous THF under 142, The m xture was cool ed
in ice-bath and R4Br (1:14=3-pyridylnmethyl, as a hydrobrom de salt) was then
added. The reaction m xture was stirred in ice-bath Ofor 30m n and at room
tenperature for 2 nore hrsibefg\re the reaction was quenched with 2ml of

HOAci THF/ H20 (0. 25: 0. 7532 NThe ni xture was dilfted with 40nl EtO0Ac/H20 (1:1).
The aqueous phase was tracted with EtOAc 3 t1° §_nThe conbi ned organi ¢ phase
was washed with brinen3™inmes and dried over anhyd

4. The crude was
purified on flash c6 0 gi ve Ow744gs7a( 3BT44% Vi el d) r osisct s3ghi ch was
treated wi thiN HCF (2. , 2.22mmol e) in

NH
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3nml ether in ice-bath followed by stirred at r.t. overnight. The aqueous phase
was evaporated and purified on C 18 reverse phase colum to give 0.22g (664
yield) of Al-13 (R4_3-pyridyl methyl; R3,cyclohexylnethyl). OMethod Al NI Al 2
To a solution of conmpound Al (:'=Me, R3,-n-Bu) (34ng, 0.105mmol) in

t 5met hanol ( 1wD)w0aasssadded 10% Pd/ C (5rng). The m xt ur ePCRAS20EPA7T00Nder an H2
ball oon 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 At2 (RI=Me, R3=n-Bu) (25ngy, 10@9$- Cbserved MW (M+H) 246.1; exact
mass - 235 - 245.15.1H NMR (400 MHz, CABOD): 5 = 7,59 (m 2H), 7.36(m 31-1),
3.17(s. 3H), 2.17 (m 2H), 1.27 (m 411). 0.86 (t, 3H, J=7,2Hz).

HiNQ ;}uﬁ
\(NH N~{NH

N
1467 0}( ,!! 495 496 1481 o;(( I! 547 548

a
Y §i§
ﬁ . Ly
_ p’ N
1468 ??EO 499 500 1482 o;é'*f"* 551 552

; o
1469 ?@ 501 502 1483 @ 568 569
(:}(NY
NI



The foll ow ng conmpounds were synlhesized using simlar nethod: Cbs. Qos.
StructureMN't StructureMVmeme - 236 - Met hod AJ At NHBocFoNH
N--\(".F 1--t

WO 2005/058311 PCT/US2004/041700

- 204 -
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NNH 1) Buzni 3r, Pd(dppf)d 2 F13THF, 55 CA 2) 4N HO/ dl oxane AJ1AJ2 WO
20051058311PCPUS2004/ 041700 - 237 - was degassed, sealed and heated at 55C
roil day. The m xture was diluted with CH2C 2 and NI -1 a/H20. The organic | ayer
was separated, dried, concentrated, and purified by RP HPLC to get product

whi ch was t hewanesased with 4N HCVdi oxane for 30m n to piwves:ea0qnaund
AJ2(1:11=Me, R3=n-Bu} (12ng, 5 25% . Observed MV (M+H) 302.1; 1H NWR (400 MHz,
CD30D): 5 =7.32 (m 3H), 7.22 (m 1H),_3.19 (s. 3H. 2.65 (m 2H), 2.20 (it,
2H), 1.60 (m 2H), 1.38 (m 4H), 1.24 {(f°2H), 0.92 (m 6H). The fol | owi ng
conpound was synthesized in a simlar fashion:

NH
1473 ?% 517 518 1487 © -1 607 608

1488 364 365
o H
oo
1489 ° 377 an
g2
[s)
90 o 513 514
Method AA
cl
P N
H
HN N\/O * -
N o
‘Boc N\’




Obs. bs.
HCl Me0O11

WO 2085/058311

StructureMAStructureMV nf ewi fe

PCT/US2004/0471700

- 208 -

B8,11-Dichloro-6.11-dihydro-5H-benzo[5,8]cycloheptal 1,2-blpyridine (AA2)
{18 mg) was reacled with AA1, oblaired from method Q, and
diisopropylethylamine (14 ulL) 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
5  gel plate and eluted with hexane : ethyl acetate 3:1 to give the desired product
which was treated with 40% TFA. Evaporation of the solvent followed by

purfication aftforded compound AA3.

Obs. Obs
# Structure Mw # Structure MW
m/e m/e
<N N
g &
1a7 Q e 491 4 188 @ wa 494
NH
The following compounds were prepared using similar mathad.
10
Methed AB
1.[RY(+} tBUSONH,, 1 40
RJYRA n(to)é(m): HE osch AR
HaN OCHg — ™ c
0 2. CHaCO,CH;,, LDA, NaHCO, SCN OCH,
ABT CITi(Oi-Pr);, THF AR2 CH,C, AB3
3. KCl, MeOH
y
1 F" R!
R'NH, O ”\(5 tBUOOH, NH,OH, MeOH 0. N_ _NH

NH » \f

DIEA, GHsCN e e NR

Ry "R

AB4 ABS

Method AB, Step 1:

Met hod AK R, NH ITTPt/C, Rh/ C Conc.



AMA K2 To a solution of AK1 (RI=Me, Fern-Butyl, R21=n-Bu) (9ng, 0.03rnnol) in
met hanol (1 m) was added 5% PVC (5ng), Rh/C (5ng) and conc. HCI (0.05ntl).
5The m xture was kept under H2 (50 psi) for 2 days. After |lhe filtration of
the catalyst, the filtrate was concentrated to get conpound AK2 (ft=Me,
R3=n-butyl, WD 2005/058311PCT/I| S2004/041700 - 238 - R21=n-Bu)_ Observed MN
(MrH) 308. 1. YO204083(CD30D): 5 = 3.16 (s, 3H), 1.80 (MCTEFFMIBE (m 16H),
0.88 (m 6H). The follow ng conpounds were synthesized using simlar nethod:
bs. be. StructureMABt ruct ureMV m eeV() - 207 -

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)s (7 mL, 17 mmol, 2 eq). The
mixture was heated at 70 °C for 24 h. After cooling to room temperature, the
5  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>SO.),
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-
10  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, tH), 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, 6.2 mmol, 2 eq) in THF (5 mL),
15 LDA (2M in heptane/THF, 3.4 mL, 6.9 mmol, 2 eq) was added dropwise via a
syringe at -78 °C. After stirring at -78 °C for 30 min, a solution of CITi(Oi-Pr)s (1.8
mL, 7.6 mmol, 2.2 eq) in THF (5 mL) was added dropwise. After stirring for
another 30 min, a solution of (R)-2-methyl-N-(1-phenylpentylidene)propane-2-
sulfinamide (0.9 g, 3.4 mmol, 1 eq) in THF (2 mL) was added dropwise via a
20  syringe. The mixture was stirred at -78 °C for 3 h and TLC showed no starting
material left. A saturated aqueous solution of NH4Cl (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
25  layer was extracted with EtOAc (3 x 50 mL). The combined organic layers were
washed with brine, dried (MgSQO4) 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 (CDCla, 300 MHz): § 7.15-7.07 (m, 5H), 3.35 (s, 1H), 3.19
30 (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 tq =
7.50, 7.6 min (E/Z = 1.5:1)



WD 200S1058311P CT/ US2004/9417111) - 239 - Method AL 0- NHP102, NR2ZNn2 Conc.
HCl R3 (130c)20 MeOH CH2CA 2 Ftn

WO 2003/058311 PCT/US2004/041700

- 208 -

To a solution ot methyl 3-((R)-2-methylpropan-2-yisuifinamido)-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 MeQH (6 mL), stirred for & min, and evaporated

5  again to afford 0.30 g (97%) of AB2 (R*=Ph, R*= n-Bu) as a yellow solid.
"HNMR (CDCl,, 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), 2.03 (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.

10 Method AB, Step 2:
Treatment of compound AB2 (R*=Ph, R*=n-butyl) with thiophosgene in

CH,Cl, in the presence of aqueous NaHCQz at 0 °C generates isothiocyanate
AB3 (R®=Ph, R*=n-butyl) which was converted into final product using method
similar to Method A Step 2 and Method A Step 3 to give product ABS (R°=Ph,

15 R%n-butyt, R'=Me). . "HNMR (CDCls, 300 MHz): 5 10.4 (br s, 1H), 7.25-7.11 (m,
5H), 3.23 (dd, J = 16, 5.6 Hz, 1H), 3.03 (5, 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 ta = 5.09 min.

20 The following compounds were synthesized using similar methods:
Obs. Obs
# Structure MW ¥ Structure MW
me m/e
by °
NR
HN" N T
O

189 239 240 195 Nf 443 444
H



boa AL141.2AL2 5Met hod AL, Step 1: To a solution of conpound AU
(R3=n-Bu) (418ng, 1.39mmol) in nethanol ((inn!) was added Pt02 (40ng) and
conc. HCI (0.4nml). The m xture was hydrogenated (50psi) for 1 day. After
filtration of the catalyst, the fihrate was concentrated. The crude residue
was basified w® p088311- 12 by 1IN NaCH. This 10m xt ure wascTassewaetn®d w t h et hyl
acetale. The organic | ayer was separated, dried and concentrated to get
conpound AL2 (R3=n-Bu) (316ng, 100% . Method AL, Step 2: To a solution of
conpound AL2 (R3=n-Bu) (300ng, 1.32mmo1309%-n dlchl oronet hane (6ml) was added
(BOC) 20 (316ng, 1.45mmmol), The m xture 15was stirred at AT for 1.5hr. It was
diluted with water and di chl oronet hane. The organic | ayer was separated, dried
and concentrated to get conpound AL3 ( R3=n-Bu) (464@,2)00%. Met hod AM

NH

NH o
HNJ\ N7 NH

o
190 /—//?\/K 253 254 196 wﬁi“ 463 464

@Ao

N’H OYn\/\/
)I\ NH
HN" N~ 55
191 O 259 260 197 HNr o 537 538
NJTI e
HN™ N ™

192 333 334 198 537 538



Fo,NH Fa NHW NH N--111 NH HRI

Step 1:
di oxane for
sal t

10

2 hr.

SCOC

0 NH

oa' CH2d 2

20AMLAM2AMB Met hod AM

Compound AML (R1=-Me, R3,n-Butyl) was treated with 4N HCl in

WO 2005458311

hf/
HN/]\NH
0
193 333
NH
HNJ\l(\@/G
(e}
194 349

o}
RrJJ\Ra + R'NHOHM + H,NCN
AC1 AC2

350

-210 -

199

200

Method AC

AC3

The m xture was concentrated to get compound AM2 as an HCl

PCT/US2004/041700

295 298

295 296

The synthesis was adapted from a procedure by Hull, R. et al, J. Chem.
Soc. 1963, 6028-6033. Thus, to a solution of AC2 (R'=Benzyl) (0.72 g. 5.9
mmol) in AC1 (R‘=Me, R°=Me) (1.4 mL) was added a 50% aqueous solution of
cyanamide (0.31 mL, 8.0 mmol). The reaction was heated with stirring at reflux
(~40 °C) for 0.5 h, then cooled to 25 °C and slitred for an additional 16 h. The
volatiles were removed in vacuo and the residue was partitioned between ether
and H,O. The organic layer was dried over NasSQy, fillered and the volatiles
were removed in vacuo. The residue was purified by column chromatography
using 5-10% CH3OH/CH,Cl, as eluent followed by reverse phase preparative
HPLC 1o give 0.15 g (8.0%) of AC3 (R'=benzyl, R*=Me and R*=Me) as a white

solid. *H NMR (CH;OH, 300 MHz): §7.35-7.33 (m, 5H), 4.71 (s, 2H), 1.46 (s,

6H); '*C NMR (CDCl,, 75 MHz) § 157.8, 135.6, 129.1, 1285, 127.9, 104.2, 59.6,

28.8. MS (ESI) nve 206.1 (M+H)".



25(Ri aMe, R3=n-Butyl). Cbserved MN (MH) 470.1; IFI NWVR (CD30D): 6 = 7.28 -
240 - (m 2H), 6.96 (m 31-1), 4,80 (m 2H), 4.56 (in, 1H, 4.00 (m 1H), 3.64
(in, 44, 3.37 (m 2H), 3.12 (m 11-0.3.00 (m 1H), 2.90 (m 1H), 2.72 (m
1H, 2.38 (m 1H, 2.12-1.62(m BH), 1.35(m 61-1), 1,12 (in, 1H), 0.91 (m
3H). 5Met hod wWiyhooShapi2: To a solution of conpoumndtAdodmR Ve,
R3=n-Butyl) (32ng, 0.068nmol) in dichloronel hane (1m) was added acetyl
chloride (5ul, 0.072mmol). The m xture was stirred for 2 hr. It was then
diluted with CH2A 2 and water. The orgatiic | ayer was separated, dried,
concentrated and purified by RP HPLC to O get conpound AM3 (Rl=Me, R3=n-Butyl
and R15=Me) bserved MW (M+H) 512.3; 1H NWMR (400 MHz, CON = 7.27 (m 2H),
6.98 (m 1H), #46. 92 (9%uctdkd), 4.6@w(s, 28dgwed. 50 (m 2H), 3.98 (in, 1I-1), 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 (mHGH), 1.26 (in, 7H), 0.64 (in, 3H). The follow ng
conpounds were synt |2;éd using simlar nethod: Obs. Cbs.

Struct ureMABt ruct ur eMN-O

201 205 206
Method AD
\ S \ NH
NH, NCS 1. NBS, CCly4, hv 'N—( IN—-(
- 0. _NH O, _NH
R‘J\Ra H‘J\R:‘ 2. CHyNHOH, x X
Et;N, THF R* RS R* RS
AD? AD2 AD3 AD4
5
Method AD, Step 1:
AD2 (R’=Ph, R*='Butyl) was prepared from AD1 using method
similar to Method AB, step 2.
0 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*=ten-
Butyl) (0.56 g, 2.7 mmol) and boiling chips in CCly (25 mL) was added N-
bromosuccinimide (0.49 g, 2.7 mmol). The mixture was irradiated with a 200 watt

5 light source for 1 h. The reaction was cooled, the solid filterad off and the
volatiles were removed in vacuo. Chromatography on silica gs! by eluting with

5% EtOAc/hexane gave 0.57 g (73%) of 1-(1-bromo-1-isothiocyanato-2,2-
dimethylpropyl)benzene as a beige powder. '"H NMR (CDCls, 300 MHz): § 7.63-

7.61 (m, 2H), 7.37-7.26 (m, 3H), 1.17 (s, 9H); *°C NMR (CDCl,, 75 MHz): &

0 139.1,129.0, 128.9, 128.5, 127.5,91.2, 456, 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.Q47

g, 0.57 mmal) 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

5 vacuo. The residue was purified by column chromatography using
CH3OH/CH-Cl, as eluent fo give 0.050 g (42%) of AD3 (R*=Ph, R*=tert-Butyl) as



Seink WO 211051059311PCT/ US2004/ 041700 - 241 - Met hod AN To a
sol ution of conpound AN2 (R1=4- N (aphenoxyacetyl) pi peri di nyl net hyl ,
Ra=n-Etutyl) (28ng, 0.06nmol) dichl oroethane (2ml) was added butyral dehyde
(5,3ul, 0.06mml), triethylamne - 242 -

WO 2005/058311 PCT/US2004/041700

-212 -

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:

5 To a solution of AD3 (R*<Ph, R*=tert-Butyl) (0.065 g, 0.26 mmol) in
CHsOH (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 1o give 2.0 mg (2.2%) of

10 AD4 (R’=Ph, R*=tert-Butyl) as a colorless oil. 'H NMR (CDCl,, 300 MHz) 5 7.47-
7.43 (m, 2H), 7.39-7.35 (m, 3H), 3.23 (s, 3H), 1.0 (s, 9H); MS (ESI) m/e 234.2
(M+H)".

~ The following compounds were synthesized using similar methods:

Obs. Obs.
# Structure MW # Structure MW .
m/e m/e
"L as
NH
—N A N
O OC. _NH
202 213 214 204 309 310
J\JiH
N 'NH
(0]
203 233 234

Method AE



(8.4ul, 0.06mml) and NaBH(OAc) 3(18nmg, 0.084mmmol). The m xture was stirred
overnight. It was then diluted with dichl oronethane and water, The organic
| ayer was separated, dried, concentrated and purified by RP HPLC to get AN2
(R1=4- N-(a-phenoxyacetyl)piperidinylnethyl, R3=n-Butyl, R15=propyl and R16=H)
5(5.4ng, 17% wdbsersyed MV (MrH) 526. 1; exact nmass 525. sdrus2do4dMR (CD/OD): 5
=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 11-1), 3.11 (m 414), 2.85 (m 1H), 2.68 (m
1H), 2.38 (m 1H), 2.05 (m 2H), 1.95 (m 22}y, 1.73 (m 5H), 1.39 (m 8H),
1.10 (m 1H), 0.9%(m 3H), 0.92 (m 3H). 0 Theydpl | owi ng conpqups was
synthesi zed usRhg4si m |ar me{bod: Ohspidesd- SBLIE,U(CLur e%&r“yca'w)QNHrl lem e

DCM

Met hod AO NH e NH NH,/MeOH )\#N‘ )\K‘
o] o TFADCM O o
3 k] ]
R on R" otes 3)BOCO Al OH R om
H2 AE2 AE3 AE4
]DIEAITHF
NR NBoc
1 R‘\
H\NJ< NJ(
NH 1R'SOWHBFS M
o 2TFADCM 07 7
A -R's R
AES AE5

Method AE, Step 1:
TBDMS-CI (5.3g, 35.19mmole) and imidazole (2.4g, 35.19mmole) were
5 added to a suspension of H2 (R'=Me, R®=cyclohexyimethyl) (8.2g, 31.99mmole)
in 220 m! DCM. The reaclion mixture was stirred at room temperature ovemight.
The reaction mixture was filtered, and the filtrate was diluted with 1200ml EtQAc.
The organic phase was washed with saturated NaHCQO; 3X and brine 3X, and
dried over anhydrous Na,SO; to give 12g of AE2 (R'=Me, R*=cyclohexylmethyl),
10  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

15 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 1o give 5.8g AE3 (R'=Me, R’=cyclohexylmethyl) after column

puritication.

20 Method AE, Step 3:
AE4 (R'=Me, R®*=cyclohexylmethyt )(8.2 g) was obtained from AE3 (5.8)

according to the step 4 of the method H.

Method AE, Step 4:
25 To a solution of AE4 (R'=Me, H3=cyclohexylmethyl ) ( (3.95 g, 8.38 mmol)

in anhydrous THF (98 mL) was added diisopropylethylamine (7 mL, 40 mmol).



- 243 - Ma llly O Qud,LiCG Rztr,R4 OTHFO AO01A02A03 A m xture of copper
chloride (2.06g, 20.8mvl) and l[ithiumchloride (1.76g, 41.6mopl) in 100nmL of
THF was cooled down to -78 C. To this m xture, 5a 2.0M sol ution ol
AO01(R3=n-butyl) (10nl, 20mmol) was added gradually. The reaction was warned up
to -60 C, and =m Br-Ph) (2.9nl, 22mop was injecte m xture was
stirred at -60%%0g$%? m nutes and then quickly warnmed ‘B’f} removi ng
the dry-ice bath. The reaction was quenched with water and sal NaHCGO3. After
addition of diethyl ether, a lot of precjpitate forned Oand was filtered, From
the biphasic filtrate, the organic |ayer was separated,

The reaction was stirred under N; (gas) at room temperature. After 5.5 h, the

el

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 AES (R'=Me, R*=cyclohexylmethyl) (2.48 g, 32%).

Method AE, Step 4:
To a solution of R'?OH (R'®=cyclobutyl) (10 ul) and HBF4 (1 equiv) in

anhydrous methylene chioride (0.5 mL) was added a solution of AES (R'=Me,
R°=cyclohexyimethyl) (20 mg, 0.062 mmol) in methylene chlornde (0.5 mL). The

0 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 H,O with 0.1%
formic acid to atford AES5 (R'=Me, R*=cyclohexyimsthyl, R" = cyclobutyl).

5 The following compounds were synthesized using similar method:
Obs. Obs.
¥ Structure MW # Structure Mw

m/e mle

NH HN /

L N

N H O_./ H 0
0

205 0 267 268 226 335 336

HN /
?— N
HN 0O HN (o)
o) 0
206 [j 293 204 227 Q 335 336



dried,

hexane) to get ketone A09 (F4=m BrPh,
exact mass 240. 01.
7.34 (m 1H),
0. 95 wWd 200sAkk311=7. 6Hz) .
Met hod 9: StructureCbserved MAExact nass (MrH)

241. 1;
1H),
(m 2H),

0OFRMyei

7.64 (m 1H),

207

208

209

210

211

concentrated and purified by silica gel

"H NVR (400 MHz, CDCl 3):
2.94 (1, 3H J=7.2Hz),

chr omat ogr aphy (10% Et OAci
R3=n-Bu) (3.93g, 82% . Qbserved MWV ( M+H)

5c¢ 807 (m 1H),
1.71 (m 2H),

7.88 (m
51. 40

The foll ow ng ket ones wergudimdesascording to
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AP1AP2AP34P4 Met hod AP, Step 1: - 244 - To a solution of API

(R4=3- Bronophenyl ) (5g, 25mmol) in dichloronethane (10m) were added

N, O- di et hyl hydr oxyl am ne hydrochl oride (2.56g, 26.25nmpol) and

4- et hyl nor phol ine (2.95nml, 26.25mmol). EDA (5.04g, 26.25mvl) was then added
portionwise. T jon mxture was stirred at FIT 5ov i was then
quenched with ?ﬁ?&lﬁ%ﬁw('gmr&). The m xture was extracted &E-ﬂh&g.%@%l’)@r onet hane.
The organic | ayer was washed with 1N HCl and brine, dried over Na2SO4, and
concentrated to give the Winreb am de _ggs(m:m Br onoPhenyl ) (5.96g, 98%.
Observed MV (MtH) 244.1; exact mass 243.99. 1H NWR (CDCI3): = 7.78 (m 11-1),
7.58 (m 2H), 7.24 (m 1H), 3.51 (s, 0O3H), 322 (s, 3H). This material was used
in the next step without pygjfication. Method AP, $tep 2: To a suspensi on
of magnesi um turni ngs (iNléj, 48. 8mmol ) in 30nl of” THFNWas added dropw se a
sol ution of Feer (R3=cy aMyl ethyl) (5.73mL, 36. IJLM,n 24ml of THF. After
addi tion of half of e | @y ion of brom de,

212 b 307 308 233

337 338

HN HN

% it
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HO H
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HN o NJZH
\}—N
HN fo} Q-OH N—
; o)
25 ~ 7 309 310 236 349 350
HN, / HN /
N N
HN 6] HN 0

A °
216 309 310 237 d\’ 343 350



5several crystals of iodine were added to initiate the reaction. The m xture
becane cloudy and heat evoived. The rest of the solution of brom de was added
dropwi se. The mixture was stirred at FIT for 30 m nutes and then was cooled to
0 C, and the AP2 (R4=m BronmoPhenyl) (5.969, 24.4mmol) was added. The m xture
was stirred awoRhosfoss3ni3 hr and t hen quenched with 1N Haeaavdskdos/mwerod Or esi dual
My(0) was left. The phases was separated, and the water |ayer was extracted
with ether. The conbined organic | ayers were washed with brine, dried, and
concentrated. The crude was purified by2%idica chromatography (15%

Et OAdhexane) to get ketone AP3 (R4=m BronoPhenyl, R3= Q/cl ohexyl et hyl ) (8. 06g,
10099 . Observed MN (MFHHN295, 2; exact mass 294. 06. di NYR (400 5|\/Hz CDAd 3): 6
= 8.18 (m 1H), 7.85(m 1MN 7.64(m 11-1), 733(m 2.94 (t, 3H
,1/4-7.2Hz), 1.70 (m QI—C?"}J *®3(m 4H) _ Met hod %\ 0 AO1A03A04
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349

HN / NH |
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WO 2005/ 058311PCT/ U82004/ 041700 - 245 - To a -78C solution of A0l (R4=
cyclopropyl) (2.55 g, 38,0 mmol) in diethyl ether (100 m ) was added A02
(R3=n-BuLi) (38 m, 1.5 Min hexanes, 57 mmi). After 45 mn, the cooling bath
was renoved. After 3h at AT, the reaction 5was quenched by dropw se addition
of water and t [ d further wth Et 0OAc and water. Th hases were
separ ated and Fﬁgzg’aﬁggﬁs | ayer was extracted with EtOAc PE%&%O THE"Gr gani c
porti ons were conbi ned, washed with brine, dried over MgSO, and concentrat ed.
This crude residue was subjected to col umgchromat ography (silica gel, 0¥38100%
CH2C12Thexanes) to provide the desired 10ketone A0O4 (R4=cycl opropyl,
R3=n-Butyl) (2.57 g, 20.4 nmol, 54% .NVR (CDCl 3) 8 2. (t,7.2 Hz, 2 H),
1.90(m 1 H), 1.57 (m v H) , 30 (m 2 H, 0.98c(m 74N, 0.89 (t, J =7.6

6 HN

H, 3 H), 0.83 (m 2K it ped AR SR2 N o
0
222 o 329 330 243 363 364
HN /
) N
Oy—-N H 0
>=NH o
(Fs
s %ED oo (S
F

H

N YN

N /
H 0
() o
224 \Q 335 3% 245 321 NA

HN /
N
HN. =0
0
225 Q 335 336

Method AF
NH
AL NBoc Rl . J(
N 1) ArOH/tBuOK )\AN‘H
THF 0
o 4 A3
oTf 2) 50%TFA/DCM O-q1s
AE4 AF4

To a solution of tBUOK (9.5mg, 0.0848mmole) in 0.5ml anhydrous THF
was added ArOH (Ar=m-Chlorophenyl}(13g1, 0.1273mmole) in 0.5ml anhydrous



Rl - NANHR2NH2. . ),.. R rt3tBuOOH N NH n3 ) ' HANR5 R4AN-R5 15B2AR2 Met hod AR
Compound 62 (Ri =m Cl - Phenet hyl, R3=Me, 114=i-butyl and R5=benzyl) was
converted into AR2 (Rl=mCl - Phenet hyl, 1: 13=Me, R4=i-butyl and 20R5=benzyl)
using nethod A step 3. The foll ow ng conpounds were synthesized using simlar
met hods: Obs. sloxeosBsssuct ur eMASE r uct ur eMWV PCT/US2004/041700

-219 -

THF followed by addition of AE4 (R'=Me, R*=cyclohexylmethy!) (20mg,
0.0424mmole) in 0.5ml anhydrous THF. The reaction mixture was stirred at
room temperature for 2 days before it was diluted with 1ml MeCN, treated with
100mg MP-TsOH resin and 100mg Amberlyst A26 resin. The resin was

5 removed by filtration and the filirate was evaporatad down to give a product that
was treated with 50% TFA for 1 hr. After evaporation of TFA in vacuo, the
residue was dissolved in 2m| MeCN, and treated with 100mg MP-TsOH resin.
The resin was washed thoroughly with THF, MeCN and MeOH, and then kreated
with 2M NH; in MeoH 1o give AF2 (R'=Me, R*=cyclohexylmethyl and R'3=3-

0 chlorophenyl).

The following compounds were synthesized using similar method:

Obs. Obs.
# Structure MW # Structure MW
me m/e
jﬂﬁ NH
~N H \N NH
26 2 OQ 316 317 309 g" 365 366
E“ 7\
N NHN

318 317 310 3685 366

0
NH //—j N”
~N HN/ N NH

316 317 311 §08 366 367
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N abs. ET011 A ASS Method AS, Step 1: To a m xture of AS1 (R3=Ph) (3.94
g) in toluene (10 m) was added thionyl chloride (1.61 m) and the resulting
m xture as heated under reflux for 6 h (until 5HCI evolution ceased). The
reaction m xture was kept overnight at rl before it was concentrated in vacua.
Tol uene (10 mwo wexasagded and the m xture was concentr agedishids¥asmuWo again. The
reaction mxture was dissolved in CH2Cl2, solid sodium bi carbonat e added,
filtered and then the CH2C 2 sol ution was concentrated in vacua to give AS2
(R3=Ph). 10 Method AS, Step 2: To A82 (R3=Ph) (0.645 g) and AS5

(R4=4-chl orophenyl ) (0464 g), and 1, 3-di nmethylim dazoliumiodide (0.225 g) in

anhydrous THF (20 m) was added 60% sodi urn hydride~in oil (0.132 g). The
o)

resulting mxture wagystirred at it for 18 Jl\i
\NJ\ Hg TN NH \_/
g ( >*OH
254 31 332 317 0 ( 366 367
NH N__NH
\NJ'L H ° \rTH
& o )r §
255 333 334 318 387 368
F
a
~N""NH F o h‘fNH
= d N
O -
256 © 333 334 319 QO 367 368
F a
\N NH \N NH
o< ¥ o< Y
NH NH
a
257 Q/o <> 333 334 320 QO <> 367 368
F F
\ HN
NH
o=("F 'S ; %
NR - o
258 é,o;lg 333 334 3 ? 369 370



15h. The reaction m xture was concentrated and partitioned between H20 and

Et 20. The dried Et20 solution was concentrated in vacua to give a yellow

resi due which was placed on preparative silica gel plates and eluted with
CH2C12 to gi ve AS3 (R3=Ph, R4=p-CIPh). (Myashita, A, Mitsuda, H.,

Hi agaski no, T., harm Bull., 1992,40 (10), 2627 2 hod AS,
Step 3: wrocﬂ}ojral c acid (1IN, 1.5 n1) was added to@%ﬁszgc@%@o’

R4=p-Cl Ph) in THF (10 mM) and the resulting solution was stirred at rt for 20
h. The reaction m xture was concentrat edops. vacua and then partitioned between
CH2C 2 and 1420. The dried CH2C 2 was concentrated in vacuo to give a residue
which was - 248 - placed on preparative silica gel plates and eluted with
0-12012: hexane 1:1 to_afford AS4 (R3=Ph, R4=p-Cl Ph). g; d AS, Step 4: 5A4
(R3-=Ph, R4,p-ClPh) (.12 g) and net hyl guani di ne, A56, R, Me) (0,055
g) were mixed in ab¥plMte Et01-1(5 nm) with t het hyl e _(0. 2 n1) and t hen
heat ed under ref |uy for, @ ¢ The resulting m xt ncentrated and then
partitioned be?SRee 2Cb a#id H20. 33Bhe sl i gk @ was Toncentr atxdl in vacuo
to give a residue h was placed on preparativeé silica 10gel plates and
eluted with CH2C12: MeOH 9:1 to afford ASS (R3=P Ft 4=p- Cl Ph
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and R1=Me). The foll ow ng conmpounds were synthesized using simlar nethods:
WO 2005/ 95R311PCT/ US2004/ 0411700 - 250 - Method AT Bac. NHN NR3 -44 R4 0

WO 2005/058311 PCT/US2004/041700
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Rl 3 Bac. tiris PINNin R3) R4 0 AT3 Method AT, Stepl: ATI, prepared
using a nethod simlar to Method H, Stepl,2 and 3, (n=4, R3=R4=n-Bu) (0.1469)
in MeOH (3 m) and 1IN NaOH (0.727 m ) were stirred 10overnight at rt. The

m xture was concentrated and then partitioned in water (pH -3, adjusted using
conc. HCl) anavEn@Ass3iiThe dried Et OAc | ayer was concentr@t@doos/miwacuo t o
afford AT2 (n=4, Ft3=R4-=n-Etu). Method AT, Step 2: 15Conpound AT2 (n=4,
R3=R4=n-Bu) (0.0129) in MeCN (1 m) was treated
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with EDO resin (0.129) 144 mmovVg), HOBT (0.004 g) in THF (1 m), and n-

butyl am ne (1115=11, R16=n-butyl) (0,007 m ), The reaction was carried out
overnight at rt. before Argonaut PS-NCO resin (0.150 g), FS-potyam ne resin
(0.120g) and THF (2 m) were added and the m xture shaken for 4 h. The 20
reaction m xturgqwas,lg],tered and resin washed with THE (2.mi). The, conbined
organi ¢ phase was concentrated in vacuo before the residue was Vreated with IN
HCl in MeOH (1m) tor 4 h followed by evaporation of solvent to give AT3 (n=4,
R3=R4=n-Bu, R15=1-1 and R16=n-Butyl). 25Thg fol | ow ng conpounds were

synt hesi zed using simlar nmethod: Obs.Cbs. StructureMAStructureMNrnie WO

260S/ 058311PC17US2004/ 041700
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- 252 - Met hod AU AULAU2AU3 5 A published procedure was adapted
(varga, |.; Nagy, T.; Kovesdi, |.; Benet-Buchhoiz, J.; Dorrnab, G ; Urge, L.
Darvas, F. Tetrahedron, 2003, (59) 655-662). AUl (RICA, RICH) (0.300 g),
prepared according to procedure

WO 2005/058311 PCT/US2004/041700
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10descri bed by Fum ss, B. S.; Hannaford, A J.; Smth, P. W G ; Tatcherl, A
R, WD 2005/058311P C VUS2004/ 041700 - 253 - (Vogel's Textbook of Practi cal
Organic Chem stry. 5th ed. Longman: new York, 1989; pol034-1035), AU2 (HC
salt, RC-M) (0.237 g), 50% KOH (0.305 m), 30% H202 (0.115 ml) and EtOH (4.6
m) were heat edwghsns8al €d tube for 2 It Reaction m xturg WRSeAMeENt rat ed
and extracted with CH2Cl 2. The dried organi c 5solution was concentrated in
mato to give a residue which was placed on preparative silica gel plates
eluting with CH2C12: MeOH 9;1 to afford AUpg.R15.1-1, F116=H, R = Me). The
foll owi ng conpounds were synthesized using simlar nmethod: Cbs. Cbt.
4Structureld4Wst ructureny/ refé&side 11HL. 1H \
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HN H N NH 449 280 281450 NH WO 2005/ 058311PCTXS2004/ 041700 - 254 - Method AV
B oc, NBoc-NHN A HN N, ?.>- n HNNa HN 11--N----Ni OCH

WO 2005/158311 PCT/US2004/041700
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R2 ) L. NHR34- 4N
AV1AV2AV3AV4 5

(0.0012 g) and AV2 (R22=0Ph) (0.0059 m)
The reaction m xture was concentrat ed in vacuo

..... LH Rv 13011R34N
Met hod AV, Step 1!

In a mcrowave tube
i n isooropanol

m crowave at 10125C for 5 mn.
to give AV3 (R3gzNBegskési,- B,

R22=0Ph) .

(R3=kl e, 1114=i - Bu,

R22=0Ph)

Met hod AV, Step 2

, R22 R4 OR4 OR4 O
" AVL (R3=Me, R4=Bu-i)
(2 M) was placed in a

in CH2Cb (1 ml) and TEA (1 m")CTWé%““%%?h73?<en for 2h

and the concentrated in vacuo and purified on Prep LCMS to
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afford Av4 (R3=Me, R4=i-Bu, R22=0Ph) The foll ow ng conmpounds were synthesi zed
inasimar fashion. M Obs. M Chs_ StructureStructure WnleWi nk roct, c=z;

-, 452396 397

WO 2005/058311 PCT/US2004/041700
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WD 20(151058311PCT1US2004/04 t 700 - 255 - Method MW R2-14 R21B(oH)2 HN. Y. N

Rl Pd(dppt)C12 tol uene H20 0 K2CO3
m crowave AWAW Met hod simlar to Method U was used for this
transformation. The foll ow ng conpounds were generated using simlar nethods.
WO 2005/058311 PCT/US2004/041700
- 232 -

\
N_ NH
0 \f NH
o NH o
207 QO B3 364 370 @o 434 435

\
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o= T N
NH F F NH
o F °
308 363 364 an 451 452
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G F
Method AG
NBac NH
AU AL A R
Y 21 N N
NH _R21.H/NaH NH 50%TFA/DCM NH
0)\,&\ THF o)\ﬁ 0”1
R3 oTt R H?T R 921
5 AEA AG1 AG2

Method AG, Step 1:
R®'-H (R*' =PhS-) (33yl, 0.318mmole) was treated with NaH (10.2mg,
60% tn mineral oil) in 0.5ml anhydrous THF. A solution of AE4 (R'=Me,
R3=Cyciohexylmethyl) (20mg, 0.0424mmol) in 0.5ml anhydrous THF was added.
10 The reaction mixture was stirred at room temperature overnight before it was
partitioned between ether and saturated NaHCO; water solution. The agqueous
phase was extracted with ether 2 times. The combined organic phase was
washed with brine 2 times, and dried over anhydrous NaSQ4. The crude was
purified on flash column with EtXOAc / hexane to give 9 mg of AG1 (R*'=PhS-,
5  R'=Me, Ra=cyclohexylmethyl) (49.2 % vield).



5The foll ow ng conpounds were synthesized in a simlar fashion: WO
| oi | S/ 05a3111PCT/ 1152004/ 041 700 -256 - Met hod AX Met hod AX, Step 1.

WO 2005/058311 PCT/US2004/041700

-233 -

Method AG, Step 2:
AG1 (R*'=PhS-, R'=Me, R®=cyclohexylmethyl) was treated with 50% TFA
according 10 the Step 6 of the method H to give AG2 (R*'=PhS-, R'=Me,
5 R3=cyclohexylmethyl).

The following compounds werse synthesized using similar method:

Obs. Obs.
# Structure Mw # Structure MW
m/e m/e
NH Jhlx\H
N NH N NH S‘Q
30 :
a7z © 315 316 374 337 338
J\II\H
N"NH o
O
ar3 331 332
Method AH
10
~o HC \gh\(Ph 1) R‘Br/KH ~0
0)\("“2 - )\(\N 18-Crown-6 0).S(NHz HC1
_ 18-Crown-6 y
R3 DCM 0", »INHG R" R
AH1 AH2 AH3

Method AH, Step 1:
Benzophenone imine (3.27g, 18.04mmole) was added to a suspension of
15 AH1 (R’=cyclohexyimethyl) (49, 18.04mmole) in 65mt DCM. The reaction
mixture was stirred at room lemperature overnight under Nz before the solid was
filtered, and the solvent was evaporated. The residue was dissolved in 100 mi
ether, washed with water 2X and dried over anhydrous MQSQO,. The crude was



A literature procedure was adapted. (J-Q Yu and E.J. Corey, Organic Letters,
2002, 4, 2727-2730). To a 400 mM DCM solution of AX1 (n=1, R4=phenethyl) (52
grans) in a ice 10 bath was added 5 g of Pd/C (5% ww), 50 g of potassium
carbonate and 100 rr1 of anhydrous t-BuOOH The m xture was sti rred in air for
over ni ght befo\f  diluted with DCM and washed with water. The residue
after renoval or ganl c solvent and drying was chromat o'é‘f%%%%"'ﬂ%‘\“ng

et hyl acet at e/ hexane 1o give 25 g of AX2 (n=1, 1:14=phenethyl). WO

1005/ 058311PCT/ 1 1S2004/04 i 700 - 257 -_Method AX, Step 2. A sol ution of
4X2 (4.5 g, n=1, R4= phenethyl) in MeOH ( m) was treated with 0.4 g of

Sodi um bor ohy I f O mn before the sol vent
was renoved a’ﬂ'r ff:?@g:ﬁ‘ rt}}]rrﬁm%\%eoﬁo%’%gq%ﬂ yﬁé(ﬂj)a?‘[r}{-')%(true of AX3 5(n=1,
R4=phenet hyl ) Fhfmcm(@m’ﬂfﬁhﬂhet hyI) wh| ch was separated using an AS chiral pak
colum eluted with 6% 1 PA in Hexane (0.05% DEA) to give 2.1 g of AX3 (n=1,
R4=phenethyl) as the first fraction and 2.2 g 01 AX4 (n=1, 1-14= phenethyl) as

the second tracti MethobAl: $le@ 2AX, Step 3. A 100 nl nethanolic sol ution
of AX4 (sl Re=puaaekbi) abe TCcmloBimbi) (I St gsORKlphasph no) e r ocene
(1, 5-cycl ooct adl ene) rhodium (I') tetraf uoroborate .4 g, 57 mmol ) was

hydr ogenat ed 2t&updHF sasraddehio 2 uspepder e Wntraus: d@ﬁé@rﬁ %ﬁ"@é'e) and the brown
oi | was puri faBooyKRiih hfer8Ii (1.16g, 8.58mmols) 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

0  for 30min and at room temperature for 2 more hrs before the reaction was
quenched with 2m! of HOAC/THF/H 0 (0.25:0.75:1). The mixture was diluted
with 40ml EtOAc/H,O (1:1). The aqueous phase was extracted with EtOAc 3
times. The combined organic phase was washed with brine 3 times and dried
over anhydrous MgSO4. The crude was purified on flash column lo give 0.44g

5  (35.14% yield) of product which was lreated 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-pyridyimethyl; R°=cyclohexylmethyl).

0 Method Al
Al NH 3 NH
N— R —~
NH 5% P4/C, Hy o NH
R? a
Br MeOH R
Al A2

To a solution of compound Aft (R'=Me, R*=n-Bu) (34mg, 0.105mmol) in
5  methanol (1ml) was added 10% Pd/C (5mg). The mixture was kept under an H;
balloan 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, R3=n-Bu) (25mgq, 100%). Observed MW (M+H) 246.1; exact mass



15chr omat ography to yield An (n=1, 114=phenethyi) (1.7g). The follow ng
conpounds were generated using simlar nethod. Method AY WO

2005/ 058311PCTaTS2004/ 041 7110 - 258 - A solution of AY1l (n 1; 1.5gq,
3.4 mol), 5% Rh/C (1,59), 5% Pd/C (0.5g) in Aga-1(30 nlL) was shaken in a Parr
apparatus at 38 8905§30r 18 hours. The vessel was fl usheeCT@R@+4M2700and t he
reaction was filtered through a pad of 5celite. After concentration AY2 was
obt ai ned which was carried on w thout 235

245.15. 'H NMR (400 MHz, CD30OD): 5 = 7.59 (m, 2H), 7.36 (m, 3H), 3.17 (s,
3H), 2.17 (m, 2H), 1.27 (m, 4H), 0.86 {t, 3H, J=7.2Hz).

The following compounds were synthesized using similar method:

Obs. Obs.
L3 Structure MW # Structure MW
m/e m/e

\ NH oﬁj>
N
O NH
NH
375 O O 283 284 380 I 483 464

N
376 285 286 361 §@ 487 488

Ky o
arz 209 300 382 ééO 489 490



purification. Ms me: 312.0 (MrH). AY3 was generated using simlar nethod.

Met hod AZ 15To a solution of AZ1 (n=1,191=Me, R3=2-cycl ohexylethyl) (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 mol ), The reaction was
stirred for 3 I room tenperature. The reaction wa ith H20
and diluted wt Héﬁaﬁgg?”Aﬂer renmoval of the organic phaz‘g?l}dtgﬂgﬁgg’&(}gous | ayer
was 20extracted with Et0Ac (3x). The conbi ned organics were dried (Na2SO4),
filtered, WD 2905/ (15-N311PCTI US2011410438011

N~
Oﬁ/ o u\/\/
NH "
NH H
378 NJLNH 450 451 383 NJ{ 503 504
0 Vo 0

462 463 384 QNJF 516 517

379

Method AJ
R! NHBoc RL NH
\N N
N o NH
o 1) Buzn8y, Pd{dppf)Ci; R
R3 THF,55°C R
Br 2) 4N HCV dioxane
5 Ad1 AJ2

To a mixiure of compound Ad1 (R'=Me, R”=n-Bu) (70mg, 0.165mmol)
and butylzincbromide (1.32ml, 0.6mmol) was added Pd(dppf)Cl,. The mixture



- 259 - and concentrated. The residue was purified by silica gel

chromat ography (0- 100% Et OAci hexanes) to yield A22 (n=1, Ftl=M,

R3=2-cycl ohexyl ethyl) (0.408 g, 0.94 mmol, 93%yield). M5 Se: 434.1 (Mi-H).
Method AZ Step 2: 5To a solution of AZ2 (n=1, Rl=Me, R3=2-cycl ohexyl ethyl)
(0.011 g, 0.0 mrs§1iand A25 (RL15=H and R16=m pyri dyl| netimskie4/6407200067 | TI L,
0.066 mml) in DCE (1.8 nL) and MeOH (0.2 nL) was added AcOH (4 drops) and
MPcycanobor ohydrl de resin (.095 g, 2.42 mmVg). The reaction was agitated for
40 hours at room tenperatune. The reactfUn was treated with 7N NH3/ MeOH, 10and
solution was filtered. After concentratd.qn, the_resi.que was .purified by silica
gel HPLC (O-ﬁ%/%?%%@Nsﬁl%fﬂ%‘%ﬁaﬁiﬁlﬁ(?gwﬁ%gbgﬁg ?ret%asfﬂlgtépsh fraction 1
and fracti onwith @HiGHhandaHgr,0.devadanid lageylwasnepanraededtadcat ed with 20% TFA in

O 100 5 e A e e Py oS and

15R3=2- cycl okitx4N eCHgibxarR1fS=3draindo Glmcwmmuﬂd(ﬁmh%’t:ml. R ma@ngmg.oi 022 mmol )
respect i el Vgt QP fu AYRRUN S NARE BioBTNES, REBBDYSS 09 3ii | ar met hods:
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

nve m/e

0

518 519 385

O
1
(o
386 NJL " C NH

301 802

10
Method AK
Rl NH Rl NH
N
H Pt/C, Rh/C o NH
R Cone. HCI R?
R MeOH R2!
AX1 AK2

To a solution of AK1 (R'=Me, R*=n-Butyl, R*'=n-Bu) (9mg, 0.03mmol) in
methano! (1ml) was added 5% PVC (5mg), Rh/C (5mg) and conc. HCI (0.05ml).
5  The mixture was kept under Hs (50 psi) for 2 days. After ths filtration of the
catalyst, the filtrate was concentrated to get compound AK2 (R'=Me, R3=n-butyl,



264 - Nt NH NH
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R?'=n-Bu) Observed MW (M+H) 308.1. 'H NMR (CD;OD): & = 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 i# Structure Mw
m/e m/e
NH .
N ™ by
N N Hy
0
387 0 277 278 391 [5 391 39
NH

~. ”
\NJLNH OQ*_\N'EN’
EN o)

388 O)EE\O 291 292 392 6 391 392

389 305 306 393 468 469

v NH

%

390 307 308



cr(2,e., NH NHH 388 389 524 Ni|

WQ 2005/058311

o~ PtO,,
NH2  cone. He
R3 —
Br MeOH
N
ALl
5 Method AL, Step 1:

425 426

PCT/US2004/041700

.9239 -
Method AL
= 0/
NH, NH,
/3 (Boc),0 R?
CH,CI,
N N
H Boc
AL2 AL3

To a solution of compound AL?1 (H3=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 NaQH. This

10 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 (R3=n-8u) (300mg, 1.32mmol) in
dichlorornsthane (6ml) was added (BOC),0 (316mg, 1.45mmol). The mixture
15  was stirred at RT for 1.5hr. It was diluted with water and dichloromethana. The

organic layer was separated, dried and concentrated to get compound AL3

(R*=n-Bu) (464mg, 100%).

1 NH
H\N _{,
NH
Y 3 4N HCV
a dioxane
Boc’
20 AMM

Method AM, Step 1:

Method AM
1 NH
Rl NH P
NH
0 NH R'Scoci Al
R’ CH,Cl,
y 1S
AM2 AM3

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 HCI sait
25  (R'=Me, R®=n-Butyl). Observed MW (M+H) 470.1; 'H NMR (CD;0D): & = 7.28
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(M, 2H), 6.96 (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, TH), 2.72 (m, 1H), 2.38 (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 compound AM2 (R'=Me, R’=n-Butyl) (32mg, 0.068mmol)
in dichloromelhane (1mi) was added acetyl chlonde (5ul, 0.072mmol). The
mixture was stirred for 2 hr. It was then diluted with CH,Cl, and water. The
organic layer was separated, dried, concentrated and purified by RP HPLC to
get compound AM3 (R'=Me, R®=n-Butyl and R'°=Me) Observed MW (M+H)
512.3; "H NMR (400 MHz, CDCly): & = 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:

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

N
394 0] 250 253 397 (\e AH 468 470

Iz
P
I

Iz



BA1BA2BA3 Met hod BA, Step 1: SAl, prepared according to a literature
procedure (Terao, Y; Kotaki, |Imai, N and Achiwa K. Chem cal and Pharmaceuti cal
Bul letin, 33 (7), 1985, 2762-2766) was converted to BA2 using a procedure
descri bed by Coldham - 269 - Gapnel!, K M Fernandez, J-C, Mseley J.D. and
Rabat, R (JotMOra13&B1IOr gani ¢ Chemistry, 67(17), 2002, ®WIT8528487)0

1H NVR(CDCI 3) for BA2: 1.42 (s, 9H), 4.06 (d, 4H), 4.09 (s, 1H), 4.18 (s, 2H),
5.62 (d, 1H), 5Method BA, Step 2: -248AS was gener at ed from BA2 using a
literature procedure described by Wnkler J. D.; Arlen J.; Hammach A H.;
Kwak, Y-S; Lengweiler, U ; Lucero, M J.; Houk, Iﬁm/\/(Tetrahedron 54 1998,
7045-7056). Anal ytical data for conpound BAS: 262.1, 264.1 (MF1-1).
1H NVR(CDCI 3) 1.43 (snNHH), 3.98 10(s, 2H), 4.1 NH(d, 4H), 5.78 (d, 1H).

N NH
3gs o N 252 253 398 498 499
H
H
oY 9
NH
0
NH H
396 NJLNH 456 457 399 Jl' 511 512
0
N
H
Method AN
Rl NH Rl NH
N'_{ Et;N, NH
?\ NH  NaBM(OAc) a3
R16 “R'5 * R3 DCE
N R15<
5 AN2 AN3

To a solution of compound AN2 (R'=4-N-(a-
phenoxyacelyl)piperidinyimethyl, R3=n-Butyl) (28mg, 0.06mmol) in
dichlorosthane (2ml) was added butyraldehyde (5.3ul, 0.06mmol), triethylamine



TFAJDCMIFA/ DCM 884885 Method BB, Step 1; 15Conpound BBl (n=1, R =M,

R3=cycl ohexyl et hyl ) was converted to B62 (n.1,
BB3 (n=1, Rl=Me, R3=cycl ohexyl ethyl) which were separated via a silica gel
colum eluted with EtOAc in Hexane (0- 15%.

- 270 - Met hod BB.uwShapi2;

R3=cycl ohexyl et hyl ) was generated fromBB2 (n=1, (711=Me, R3=cycl ohexyl et hyl)

using 20% MA i n DCM

Conmpound BB4 (n=1, 111=MRyys2004/041700

- 242 -

(8.4ul, 0.06mmol) and NaBH(OAc), (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  (5.4mg, 17%). Observed MW (M+H) 526.1; exact mass 525.37. 'H NMR
(CD5OD): & = 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:

# Structure

\ NH
_f
\\\\ (0] “NH
400 N

\ NH
_f
\\\\ [a) WNH
401 N

NwW #

308 309 402

Obs. Obs.
Struclure MW
m/e m/e

308 308

Method AO

1:11=Me, R3ycl ohexyl ethyl) and

WD 2005/ 058311PCT/ U82004/ 041700



The foll ow ng conmpounds were generated using simlar nethod:

R ,NQORL-.5 1ifsL,1- ) HN\d ) n- ? In 00 SCI BC2BC3 10 Method BC, Step 1;
Compound BC2 (n=1, Rl=Me, R3=cycl ohexylethyl and 1:115=m Pyridy() was obtai ned
fromBCl (n=1, R2=Me, R3=cycl ohexylethyl) using nethod L step 2. Mt hod BC,
Step 2; 15ConpO®ud 83 (n=1, Rl =Me, R3=cycl ohexyl et hyl FAASROBENOPYri dyl) was
obt ai ned from BC2(n=1, Rl =Me, R3=-cycl ohexylethyl and R s=m Pyridyl) using
method L step 3. The foll owi ng conpounds,were generated using a simlar

nmet hod:

R _C1 cuciLict R _R*
o] THF o

AO1 AO2 AO3

A mixture of copper chloride (2.06g, 20.8mmol) and lithium chloride

(1.76g, 41.6mmol) in 100mI of THF was cooled down to -78 °C. To this mixture,

5  a2.0M solution of AO1{R*=n-butyl) (10ml, 20mmoi) was added gradualty. The
reaction was warmed up to -60 °C, and AD2 (R*=m-Br-Ph) (2.9ml, 22mmol) was
injected. The mixture was stirred at -60 °C for 15 minutes and then guickly
warmed up to RT by removing the dry-ice bath. The reaction was quenched with
water and sat. NaHCOj;. After addition of diethyl ether, a lot of precipitate formed

0 and was fillered. From the biphasic filtrate, the organic layer was separated,
dned, concentrated and purified by silica gel chromatography (10% EtOAc/
hexane) 10 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): § = 8.07 (m, 1H),
7.88 (m, 1H), 7.64 (m, 1H), 7.34 (m, 1H), 2.94 (, 3H, /=7.2Hz), 1.71 (m, 2H),

5  1.40(m, 2H), 0.95 (t, 3H, J=7.6Hz).

The follewing ketones were made according to Method 9:

Structure QObserved MW Exact mass
(M+H)
5 2421 241,01
5
'0
Method AP
q | CuCI,LiCl 4
H\",OH R‘\IrN‘O/ THE ﬁrﬂ
(o} 0 4] 0
MgCl
AP1 AP2 AP3 AP4

5 Method AP, Step 1:



Obs. bs.

Structurel OMNSt ruct ureMN nl ent e
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To a solution of AP1 (R‘:S—Bromophenyl) (59, 25mmol) in
dichloromethane (10ml) were added N,O-dimethylhydroxylamine hydrochioride
(2.564g, 26.25mmol) and 4-methylmorpholine (2.95ml, 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
extracled with dichloromethane. The organic layer was washed with 1N HCl 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 (CDCly): & = 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 30m| of
THF was added dropwise a solution of R*Br (R*=cyclohexylethy!) (5.73ml,
36.6mmoal) in 24m! of THF. After addition of half of the solution of bromids,
several cryslals 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 coaled 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) 1o get ketone AP3 (R*=m-BromoPhenyl, R’>=Cyclohexylethyl)
(8.06g, 100%). Obsarved MW (M+H) 295 2; exact mass 294 06. 'H NMR (400
MHz, CDCla): & = 8.18 (m, 1H), 7.85 (m, 1H), 7.64 (m, 1H), 7.33 (m, 1H), 2.94 (¢,
3H, J=7.2Hz), 1.70 (m, 9H), 1.63 (m, 4H).

Method AQ

AQ1 AQ3 AQ4
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To a -78 °C solution of AQ1 (R* = cyclopropyl) {2.55 g, 38.0 mmol) in
diethyl ether (100 ml) was added AQ2 (R*=n-BuLi) (38 ml, 1.5 M in hexanes, 57
mmof). 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 EtOA¢ (2X). The organic portions were combined, washed with brine, dried
over MgSO,, and concentrated. This crude residue was subjected to column
chromatography (slfica gel, 0%-> 100% CH,Cly/hexanes) to provide the desired

10  ketone AQ4 (R*=cyclopropyi, R*=n-Butyl) (2.57 g, 20.4 mmol, 54%). 'H NMR
(CDCl3) § 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
1 2 |
R N”NH g::)”g R N*NH
R A
R N-R R*  N-R°
15 B2 AR2

Method AR:
Compound B2 (R'=m-CI-Phenethyl, A’=Me, FI‘:i-butyl and
R>=benzyl) was converted into AR2 (R'=m-Cl-Phenethyl, R*=Me, R*=i-butyl and
20  R°=benzyl) using method A step 3.

The following compounds were synihesized using similar methods:

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

r N—J'
7
403 % 396 397 A07 \’Lim 340 NA
L S "y
) NH
e}

N-g NHNH



NHO R3R3 R3 ) HN 910111n 00 5901EI D2SD3 Met hod BD, Step 1;

(n=1, Rl

=Me, R3ycl ohexyl et hyi

Conmpound B02
and RI 5=Ph) was obtained fromBDl (n=1, R2=Me,

R3=cycl ohexyl ethyl) using Method N. Step 1, Method BD, Step 2; 10Conpound
and 1:115=f 3h) was obtained fromBD2 (n=1,

BD3(n=1, Rl=Me, R3=cycl ohexyl et hyl
R1=Me, R3-cycl akgxkmisky!

405

406

o—

NH

N\l{NH
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354 NA 408 ("jr
NH

a

0.
?—(’
409 NTNH
NH

a

450 NA

Method AS

and R15=m Pyridyl) using Met hogcNussah@Ri760

382 NA
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met hod: Qbs. Chs. StructureMAStruct ureMV m en e
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0
0 soc! ¢ R0 s
I O 2 RS NsH, THF r O ANKCL, R’HR
N s TH
R u tol:ene HJC~N’*&'-_CH3 RSN F 3
=
AS1 AS2 AS3 AS4
HQNWNHZ NEty,
N. abs. EYOH
n‘
A
AS6
o)
mi{
HNYN.H,
NH
AS5

Method AS, Step 1:

To a mixture of AS1 (R3=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 bicarbonale added, filtesed and then the CHzCl2 solution was

concentrated in vacuo to give AS2 (R’=Ph).

Method AS, Step 2:

To AS2 (R®=Ph) (0.645 g) and AS5 (R‘=4-chlorophenyl) (0.464 g), and
1,3-dimethylimidazolium iodide (0.225 g) in anhydrous THF (20 ml) was added
80% sodium hydride in oit (0.132 g). The resulting mixture was stitred at rt for 18
h. The reaction mixture was concentrated and partitioned between H20 and
Etz0. The dried Etz0 solution was concentrated in vacuo to give a yellow residue
which was placed on preparalive silica gel plates and eluted with CH2Cl2 to give
AS3 (R°=Ph, R’=p-CIPh). (Miyashita, A., Matsuda, H., Hiagaskino, T., Chem.
Pharm. Bull., 1992, 40 (10), 2627-2631).

Method AS, Step 3:

Hydrochloric acid (1N, 1.5 ml) was added to AS3 (R*=Ph, R*=p-CIPh) in
THF (10 ml} and the resulting solution was stirred at rt for 20 h. The reaction
mixture was concentrated in vacuo and then partitioned between CH2Clz and
H20. The dred CHzCl2 was concentrated in vacuo to give a residue which was

277 - The foll ow ng conpounds were generated
Met hod BE



00 R3 R15R15 roett, N Rl aNYN 00 8E2BE3 Met hod simlar to Method M was
adapted for these transformations. The foll ow ng conpounds were generated
simlar nethods. Obs. 4sStructureMABt ructureMN ni eeste
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placed on preparative silica gel plates and eluted with CH2Cl2:hexane 1:1 to
afford AS4 (R°=Ph, R*=p-CIPh).

Method AS, Step 4.

5 AS4 (R®=Ph, R*=p-CIPh) (0.12 g) and methylguanidine, HCI (AS6, R'=
Ms) (0.055 g) were mixed in absolute EtOH (5 ml) with triethylamine (0.2 ml)
and then heated under reflux for 20 h. The rasulting mixture was concentrated
and then patrtitioned between CH2Cl2 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. Obs.
# Structure MY 8 MW
m/e nve
419 209 200
I
m 0 Q 265 266 420 309 310
N/ NH O’
| \N
HN™ N O
o)
412 265 266 421 O 325 326
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JI]J\H
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xS
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JtH NH
L e
5
414 o 271 272 423 o) O 343 344

415 o} O 279 280 424 O 421 422
B

482 483

416 0] Q 295 296 425

H

512 513

417 0 Q 295 296 426

X
[]
418 0 299 300 427 %0"0 560 561



wepi s 13F1BF2BF3 Met hod BF, Step 1: Method simlar to Method T, Step 1
was used for the synthesis of 5F2 (n =1, RI=Me and R3=phenet hyl, R15=H and

Ri e=n-propyl). 5Method BF, Step 2: Method simlar to nethod L Step 3 was
adapted for this transformation. The foll ow ng conpounds were generated using
simlar nethodswoBsusdaa. StructureMABtructure MANrni el Nk Mo04/043700

2005/ 058311PCT/ 1182004/ 041700 - 279 -
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Method AT
B 0. 15 RI®
oC-N o Boc.,, O _oH 1)" NH Boc.,, Oy _N
N E), NaOH/MeOH DN\ j’ R'6 i J?/ R16
HN N n HN N )n EDC resin HN N )n
R? R*— 2)TFADCM g3y
R4 (o) R‘ o) Ré 0
5 ATH AT2 AT3

Method AT, Step1:
AT1, prepared using a method similar o Method H, Step1,2 and 3, (n=4,
R*=R"=n-Bu) (0.146 g) in MeOH (3 ml) and 1N NaOH (0.727 mi) were stirred
10  overnmight at t. 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:

15 Compound AT2 (n=4, R°=R*=n-Bu) (0.012 g) in MeCN (1 mi) was treated
with EDC resin {0.12 g, 1.44 mmol/g), HOBT (0.004 g) in THF (1 ml), and n-
butylamine (R15=H, R16=n-butyl) (0.007 mi). The reaction was carried out
overnight at nt. before Argonaut PS-NCQO resin (0.150 g), PS-polyamine resin
(0.120g) and THF (2 ml) were added and the mixture shaken for 4 h. The

20  reaction mixture was filtered and resin washed with THF (2 ml}). The combined
organic phase was concentraled in vacuo before the residue was treated with
1N HCl in MeOH (1ml) for 4 h followed by evaporation of solvent to give AT3
(n=4, R*=R*=n-Bu, R"=H and R'*=n-Butyl).

25 The following compounds were synthesized using similar method:

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



Met hod BO Method BG 5To a solution of 661 (n=1, R3=cycl ohexylethyl) (0.136
9, 0.31 rnnol) in C-12Cl12 was added 2, 6-1utidine, AgOTf, and butyl iodide.
The reaction was stirred at roomtenperature for 96 hours. The reacti on was
filtered through a - 280 - pad of Cefite, and the solution was concentr at ed.
The resi due W& puB1led by silica chromat ography (0- 100K EOAMINWEXanes) to
furnish B& (n=1, R3=cycl ohexylethyl, F115,n-butyl) (0.124 g, 0.25 mvol, 80%
yield). M5 rn/ei 426.1 (MO08u). 251 -

:}—\‘\ %}
:;\NH h\:}*m
428 ), 324 325 436 400 401

429 325 326 437 K 406
07
C X
N‘K’\’\H}_h \C{nf\/\/;
430 8 338 339 438 Fg/\/ 414 15
N O_\_
0{"\,\“}“ 5_\_\_ ‘
411 339 340 439 ;E‘/\J 414
15
\_\_ Ni"
5_\_\::;‘m O nf\/\fu
432 r</ 366 367 440 420 o1



5The foll owi ng conpound was prepared using simlar nmethod: 0 H N2 BG3 Met hod
BH Step 2 i

WO 2005/058311 PCT/US2004/041700

- 252 -

433 368 369 441 428
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Method AU
RS-
(@) HZN NH, 50% KOH, 0
~ P N h H20,/EtOH
R1S— | ——R'6 N A 16
X P g R HN_ _N._,
Y R
NH
AU1 AU2 AU3

A published procedure was adapted (Varga, I.; Nagy, T.; Kovesdi, |.;
Benet-Buchholz, J.; Dormab, G.; Urge, L.; Darvas, F. Tetrahedron, 2003, (59)
855-662).

AU1 (R"*=H, R'"*=H) (0.300 g), prepared according to procedure

10 described by Furniss, B. S.; Hannaford, A. J.; Smith, P. W. G.; Tatchsll, A.R.,



BH5BI | 4B113 OMet hod BH, Step 1. Conpound 8H1 (n=1, R3=cycl ohexyl et hyl
and 1115, n-butyl) (0.060 g, 0A2 mol) and 5% Pd(OH) 2/ C (0.040 g) in EtOAc (1
m.)/ MeOH (02 nlL) was stirred under an atnosphere of H2 for 20 hours at room
tenperature. The reaction was filtered through a pad of Celite, and the

sol uti on was &EhBeEs3dt ed, The crude 5product m xture BRA/YSAEI/041700

R3=cycl ohexyl et hy( and R15=n-butyl) was carried on to the next step w thout
purification. Method BH, Step 2. WD 2005/ 058311PCTM52004/ 041700 -281 -

A sol ution of BH2 (n=1, R2=cycl ohexyl et’ B-and R15=n- butyl) was converted to a

Xt ure was SR SBettonFiadeRoodn? SRERTY i LBt e Bt anes Lo vi el a
BH4 (n=1, R2-1BBY; AR3924-00a5)yAW2 tHCI saihdR'RUBY(©-287tg)) §0% KOH@BG,mN. 078 Mol , 56%
yield) and 8%%( ﬁi%’(o.'??s:% an 76¥F(Lt%hr%!§¥:|e%trt%ltecﬂng sealed tube for 2 h.

Reaction mixture was concentrated and extracted with CHzClz. The dried organic

5  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’5=H,
R'’=H, R'= Me).
The following compounds were synthesized using similar method:

Obs. Obs.
# Structure w $ Structure MW
m/e mie
JNLH NH
HN H N ONH

as4 O @ 265 266 448 0 g 285 286

D\
¢ LT
a49 O 309 310

NH
~N" " NH
0 [N
446 280 281 450 309 310
jl\H
~N"NH
S
447 o |y 285 286



R15=n-butyl) (0.008 g, 0.020 mml, 14%yield). For Bl14 (n=1, R2=Me,

R3ycl ohexyl et hyl and RI5=n-butyl), M5 mle: 409. 1M+tH). For BH3 (n=1, R2=Me,
R3=cycl ohexyl ethyl and RI 5=n-butyl), M tide: 409.1 (MtH). 10Method BH, Step
3. Conpound 6H4 (n=1, R2=Me, R3=cycl ohexyl et hyl and R15=n-butyl) (0.032
g, 0.078 mpl) weswemRysrted to BM (n=1. R2=Me, R3ycl ohexyhetiivdospod
R15=n-butyl) (0.016g. 0.043 mmol, 57%yield)using a nethod simlar to Method
A step 3. MBS ne: 392.1 (MtH). 15The fol | ow ng conpound was generated using a
simlar nethod: Qbs.Qbs. ftStructureMN t-SRB#uctureMV mem e wo

20115/ 09831f PCT/ ES2004/ 041700 - 282 - O

Method AV
Boc\N Boc‘
HNﬁ\N l>\/ﬂu — HN
L mém n»@om
AV1 AV2

Method AV, Step 1:
In a microwave tube, AV1 (R*=Me, R*=Bu-i) (0.0012 g) and
AV2 (R22=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, RZ=OPh).

Method AV, Step 2:
AV3 (R*=Me, R"=i-Bu, R”=0Ph) in CH2Ck (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, RZ=0OPh).
The following compounds were synthesized in a simlar fashion.

M Obs. M Obs
# Structure # Structure
W  m/e W mle

2 °"(c;©1f“" Qoﬁg%m
461 %C'( a78 379 453 T( 416 417

/Jothj »
452 O%Z( 396 397



N,z Bl 1B12

system 5was charged wi th hydrogen gas,
tenperature fepdd@eeurs under an H2 at nosphere.
and the brown oil
0. 022 mol ,
1 A mxture of 2 mM dioxane solution of BJ1 (RI

concentr at ed,

Bl 2(0. 011 g,

But oxi de (1.4 eq),

eq)

A solution of BI1(0.020 g, 0.040 mml) in DCM (1 nL) was
degassed using freezel punp/thaw (4x) nethod. At the end of the fourth cycle
Crabtree's catal yst was added and the system was evacuated. \Wile thaw ng, the

and the reaction was stirred at room
The r e@qiusmN/NAESH

was purified by reverse phase HP LC to furnish
Met hod BJ, Step

55% yi el d). MBS asse: 368.2 (M 4-Hp.
=Me, R3=Me) (140 ngy, 0.5

15nmmol ) generated using Met hod BK SMepieodlAW 2, indole (1.2 eq),
Pd2(dbanz3 (0.02 eq) and 2-di -tRb

. R?'B(OH), ”

HN*N—R Pa(dppACI;
R? toluene, H,0 HS
n O KO,

microwave

AW1 AW2

Method similar to Method U was used for this transformation. Tha

following compounds were generated using similar methods.

The following compounds were synthesized in a similar fashion:

Structure
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Mw # Structure
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in a sealed tube was irradiated in a mcrowave oven at 120 CC for 10 mn and
the m xture was separated via a silica gel colum to give BJ2(Rl=Me, R3=Me)

(0.73 ng). 20Method BJ, Step 2 6J2(Rl=Me, R3=Me) was converted to BJ3 (Rl=M,
R3=Me) using Method BK, Steps 3 & 4. bs. Mass for BJ3 (R =Me, RC-Me): 319. 2.

- 283 - Strucly MM PCT/U$2004/041700

- 256 -

457 342 343 461 204 295
Method AX
u 0 ﬂ [0} H (0]
bz o~ PUC  Cbr’ 0~ 1)NaBH;  Cbz” o~
R, K,CO, A, 2) AS . R4 N
+BuOON ChiralPak
o nO n OH
AX1 Ax2 AX3
Rh-Catniys Rh-CamJyst.
Ha Ha

Method AX, Step 1.
A literature procedure was adapted.(J-Q Yu and E.J. Corey, Organic
Letters, 2002, 4, 2727-2730).
To a 400 ml DCM solution of AX1(n=1, R*=phensthyl} (52 grams) in a ice
10  bath was added 5 g of Pd/C (5% w/w), 50 g of potassium carbonate and 100 ml
of anhydrous -BuOOH. The mixiure 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 chromatagraphed using ethylacetate/hexane to give 25 g
of AX2 (n=1, R*=phenethyl).
15



Met hod BK BK1IBK2 S.S NFl,,NH R3 RAR3 R4 NI |, CH, MuOCH MeOH BK3
N-N ONH

WO 2005/058311 PCT/US2004/041700

- 257 -

Method AX, Step 2.

A solution of AX2 (4.5 g, n=t, R*=phenethyl) in MeOH (50 ml) was treated
with 0.4 g ot Sodium borohydride and the reaction was stirred for 30 min before
the solvent was removed and residue chromatographed to give a mixtrue of AX3

5 (n=1, R*=phenethyl) and AX4 (n=1, R*=phenethyl) which was separated using
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 o1 AX4 (n=1,
R*=phenethyl) as the second fraction.

10 Method AX, Step 3.

A 100 ml methanolic solution of AX4 (n=1, R*=phenethyl) ( 2.2 g) and
1,1'-bis(di-~propylphosphino)ferrocene (1,5-cyclooctadiene)rhodium (1)
tetrafluoroborate (0.4 g, 0.57 mmol) was hydrogenated at §5 psi overnight. The
reaction was concentrated, and ithe brown oil was purified by silica gel

15  chromatography to yield AX6 (n=1, R*=phenethyl) (1.7g).
The following compounds were genearated using similar method.

N N N ¢
Cbz” 0" Chz” o Cbz” gl Cbz” o~

H H
OH OH OH OH

AX7 AX8 AX10 AX11

n 0
Chz” o
0
AX12

Method AY

hNH. HCl



R3 R4 8K45K5BK6 5Met hod BK, Step 1: Hydantoin 8K2

(R3=N- benzy1l- 3-pi peridyl, R4=n-Bu) was prepared according to Method 0, Step 1
fromthe correspondi ng ket one BKlL (R3=Nbenzyl- 3-pi peridyl, Fel=n-Bu).

Anal ytical data for BK2 (R3=N-benzyl-3-piperidyl, R4=n-Bu): (MH) = 330.1. 10
Met hod BK, Stepyginsosss;y 10 @ suspension of hydantoi n BKermsao0si041700

(R3=N- benzy1l- 3-pi peridyl, RC-n-Bu) (138 ng, 0.419 mof) in DMV (1.5 m) was
added di net hyl f ormam de di nmet hyl acetal (0.11 m, 0.84 nmol). The resulting

m xture was heated in a 100 - 258 -

H (o) (0]
H,N
Cbz’N J\0/ 2 0o~
RhPd/H; "
n OH n OH
AY1 AY2

A solution of AY1 (n = 1; 1.5g, 3.4 mmol), 5% RNWC (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 Np, 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-Boc R' NBos RIS R NH R' M
o e
TR L NaBH,CN  R'S R RIS R
HO"-Q§" oqn 2I)J$§AM30H alt ) at i
AZ1 AZ2 ARy AZ4
Method AZ, Step 1
15 To a solution of AZ1 (n=1, R'=Me, R*=2-cyclohexylethyl) (0.441 g, 1.01

mmol), generated from AY2 using Method C and Method H Step 3, in DCM was
added Dess-Mantin Periadinane (0.880 g, 2.07 mmol). The reaction was stirred
for 3 hours at room temperalure. 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:S0O.), fittered,



15C oil bath for 16h and then cooled to AT and concentrated under vacuum This
crude residue was purified by colum chronmat ography (MeOH DCM to give - 284
- product BK3 (R3=N-benzyl- 3-piperidyl, R4=n-Bu) (140 ngy, 0.408 mol, 97%,
(MtH) = 344.1. Method BK, Step 3: 5To a solution of a portion of BK3

(R3=N- benzyl-goplh&kidyl , H4=n-Bu) (70 ng, 0.20 mmol ) rPaTusouenen(1l ) was
added Lawesson's reagent (107 ng, 0.26 mml). The resulting m xture was pl aced
in an oil bath at 60C tor 16h and then at 100C for 24h. After cooling to AT,
the reaction was quenched by addition 6f*Qeveral dr ops of 1 N HCl and then

[ ayer - ext r acPBUCHIERIES AL Bxi0ue pag PORls v 5B o6 SRERABPEPRENE ned, “vached
Wi th brine, dodeEOReheddnSEM o ylold AZ2 @bt Bhﬁl_ler;@ﬁ@c&dcgﬂaeﬂethi!h(@(m ude residue
vas UL coa PLERRCRL e s OO Y o 19% ELOACT B o aive tuo
rrinmol, 33% MS: Méthel AZ 26 22) and 15BK5 (193=N- benzyt-m pi peridyl, R4=n-Bu)
(22 mg, 05062 mmol,, 31 Hon"PazohE) R'ome, Ro=2-cycichexylethyl) (0.011 g, 0.025
mmol) and AZS (R'°=H and R16=m-pyridylmethy!) (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 NHy/MeOH,
10  and solution was tiltered. After concentration, the residue was purified by silica
gel HPLC (0-4% [(5% 7N NHy/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 ri. to give AZ4 (n=1, R'=Me, R°=2-cyclohexylethyl, R'*=<H
and R'*=m-pyridylmethyi) (0.005 g, 0.008 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:

QObs. Qbs.
# Struciure MW # Structure Mw
me m/e

o
AN Cf%\o
333 334 504 O(; 406 407

463 348 349 505 EN”@ 410 419
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= 360.2). Method BK, Step 4: D astereoner BK5 (R3=N-benzyl- 3-piperidyl,
R4=n-Bu) was treated 20with NH4OH (2 nil) and t-butyl hydrogen peroxide (70%
aqueous, 2 m) in MeOH (4 m) for 24 h. After concentration, the crude sanple
was purified by preparative TLC (1000 mmsilica, 7.5% 7N NH3/ MeOH in DCM . The
resul ting sanpl evomssogdamsol ved in DCM (1 ml ), treated W t{hkiehaiFooi N di oxane
for 5 mn, and finally concentraled to give diastereoneric products 8K7
(143=11-benzyl -3- 25 piperidyl, R4=n-Bu) (12 ny, 0.029 mol, 43% . 1FI NWR
(CD30D) S 7.60 (m 2 H, 7.49(m 3N, 4.3926@B% JAB = 12.8 Hz, AvAs = 42.1 Hz,
2 H, 3.69(m 1 H), 3.39 (br d, J =13.6 Hz, 1 H, 3.20 (s, 3 H, 2.96 (m 2
H, 2245 (m 1 H, 1.99 (m 1 H, 1.92-1.78 (m 3 H, 1.68 (br d, J = 12.4 Hz,
1 H, 1.50 (dg, Jd = 3.6 Hz) M= 12.8 Hz, 1 H), 1.36-1; 2 in, 4 H, 1.03 (m
1 H, 0.90 (t, = 72 Hz, 3 dH_nkCVS: 301R (doubl y/y ot ofated} = 0.52 nin,

(singly protonated) = 2.79 mY\; (MtH) for both pedks 4AB.2. The fol | ow ng
conpounds wer e sasat hesi s

si rgzh arszeresbods: RN

410 411
2005/ 058311PCT|\/52901/ﬁ41 11
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O R NH
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ttStructure ittHNH M Obs. Wm e Met hod Bt Rks 1) p BLS H2N

WO 2005/058311 PCT/US2004/041700

-261 -

A\ NH
N
O NH

376 377 511 N 416 417

416 417

470 /_/kl..@ 376 377 512

"

NH

376 377 513 En'@ 416 417

471

472 377 378 514 416 417




NaBH3CN DOE, MeOH R13-0 2) TFA BL1BL2 To a 2nml Met hanolic solution of BL1

(n=1, R3=cycl ohexylethyl, R =Me) 5(10 ng) was added 81 3 (HC
eq) and NaOAc (2 eq) and the m xture was heated to 60 C for

HPLC to give 6L2 (n=1, R3=cycl ohexyl et hyl,
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388

388

- 262 -
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salt, R15=1-1, 2

16 h. After
renoval of solvent, the residue was treated with 20% TFA in DCM for 30 mn
bef ore the sol vgpbnwessgvaporated and residue purified usicigsfod@¥es Se phase
= M and RI5 = H).
fol |l owi ng conpounds were synt hesi zed using simlar methods.
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bs. bs. StructureMABtructureMN m srnie WD 2005/ 058311PCT/ 1J520041041700 -
286 - HosBpsBos R2N 4R2, i NWN b ONM ONHONH
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1] DPPAZ-0Su 2) TPP NH2n H N- Cbz
ONHONH Met hod BM Step 1:

WO 2005/058311
\N _fNH
0=\ NH
482 kl_@
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M N
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BM2BMB | 20% TFA/ DCML20% TFA/ DCM R2, NHW NH N4

PCT/US2004/641700
-264 -
N NH
0=\ NH
||H
388 389 524 z 425 426
NH
s
N
\N NH

B3 39 625 425 426
NH j
N_/
N NH
o
o
30 391 526 425 42
NH ®
.
N
390 3N s27 425 426




To a toul ene solution (3nml) of BML (n=1, R3=cycl ohexylethyl, R2=Me) (0.050 np)
was added 1.5 eq of di phenyl phosphorylazide and 1 5 eq of DBU 5and the
solution was stirred at r,f, overnight. The reaction mxture was diluted with
Et 0Ao and washed with 1% aq HOAc before the organic |ayer was dried and

sol vent evapomda: Bes/ossBine resi due was chromal ogr aphed usi ngrEr@AcfiMex to give a
product that was treated with triphenyl phosphine (2 eq) in THE (1% water)
overnight to give BM (n=1, R3=cycl ohexyjgt-hyl, R2=Me) after reverse phase
10purification. Method BM Step 2: To a DCM sol ution of BM2 (n=l,

R3=cycl ohexyl ethyl, R =Me) was added 1 eq of benzyl oxycarbonyl-0Su and the
reaction was stirred overni ght before the solvent was evaporated and resi due
chr omat ogr aphed toz%isve VI =1, #\NHRZ:I\/E).

Conmpound BM4 (n=1 =gdclrohexyf et hyl , R2= I\/b) 6 Vb

R3=cycl ohexy:\g yI HN R =Nk er e g rg,_%1 {exyl et hyl ,
R2=Me) and B 33 exy h pro ection, -
287 - The foll OWI ng conmpoundS were synt hesi zed usi ng sim I ar met hod: Onhs. Qbs.
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StructureMAStructureMVre/ e Met hod BN BN1BN2 5A m xture of Pd(OAc)2 (9
ng), triethylamne (17 mcroliter), triethylsilane (11 mcroliter) and BN1 (20
ng) in DCM was hydrogenated at latmat it for 1.5 h before the reaction was
fittered through a Celite pad to give 6N2 after renoval of sol vent.

WO 2005/058311 PCT/US2004/041700
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OMet hod BO The foll ow ng conmpounds were generated through
boc-deprotection of the corresponding starting material using 50% TFA i n DCM
ri30 mn. Qbs.Obs. StructureMAStructureMNnieme WO

2005/ 958311PCT/ US20041041700 - 288 - Met hod BP
WO 2008/058311 PCT/US2004/041700
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WO 20115/ G58311PCT/ 1382004/ 1141700 Met hod BP, Step 1 To a
solution of BP1 (n=1, Rl=Me, R2=H, R3 = cycl ohexylel hyl) (0.012g. 0.028 mal)
in CH2C12 (0.5 nmL) was added 2,6-lutidine (0.010 nL, 50 086 nmol), AgOTt
(0.024g. 0_093 mmol ), and benzyl brom de (0.010 nL, 0.084 mmol). The reaction
was stirred at (gaomshasnerature for 16 hours. The solid vas LihigiRs and
after concentration the residue was purified by reverse phase HI5LC to yield
BP2 (n=1, Rl=Me, R2=H, R3= cycl ohexylethyl) (0.010 g, 0 D-19 mol ). MS rr Ve:
526.1 (M+rH). 10 Method BP, Step 2 133 n=1, Rl=Me, R2=H, R3=
cycl ohexyl ethyl) was prepared from BP2(n=1, RCM R2=H, R3 = cycl ohexyl et hyl)
using 30% TFA/DCM M5 rni e 4&1—16' 1 (M:H).

N

Y o
% ' NH ﬁ [
z § [®) N\f:NH
'IH 1y
501 0 : 406 407 543 N 459 460

N
)\\}JH H

N NH
e
502 406 407 544 459 460
KVNH
6]
\
\ N
503 K 406 407
Method BA
CO;Me d*OH 4_(&
N N N
Bn Boe éoc
BA1 BA2 BA3

Method BA, Step 1:

BA1, prepared according to a literature procedurs (Terac, Y; Kolaki, H;
Imai, N and Achiwa K. Chemical and Pharmaceutical Bulletin, 33 (7), 1985,
2762-2786) was converted to BA2 using a procedure described by Coldham, ;
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Crapnell, K.M; Fernandez, J-C; Moseley J.D. and Rabot, R. (Journal of Organic
Chemistry, 67 (17), 2002, 6185-6187).
'H NMR(CDCls) for BA2: 1.42 (s, 9H), 4.06 (d, 4H), 4.09 (s, 1H), 4.18 (s,
2H), 5.62 (d, 1H).
5 Method BA, Step 2:
BA3 was generated from BA2 using a literature procedure described by
Winkler J. D.; Axien J.; Hammach A. H.; Kwak, Y-S; Lengweiler, U.; Lucero, M.
J.; Houk, K. N. (Tetrahedron, 54 1998, 7045-7056). Analylical data for
compound BA3: MS m/e: 262.1, 264.1 (M+H). 'H NMR(CDCl3) 1.43 (s, 9H), 3.98
10 (s, 2H), 4.11 (d, 4H), 5.78 (d, 1H).

Method BB
R! ]
O .
HoN _ N~

o \ O0FN_NH
R3 SCN-R A2 .

H

N
Boc” ) " Boc’N ] n
BB1 BB2
TFA/DCM J TFA/DCM
es4q BBS
Method BB, Step 1;
15 Compound BB1 (n=1, R'=Me, R=cyclohexylethyl) was converted to BB2

(n=1, A'=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%).

290 -



Met hod BO Step 1: BCl1l was prepared according to Method AZ 5To a sol ution of
BQL(n..-41, R2=9, 113= cycl ohexylethyl) (0.004 g, 0.007 nmol) in CH2A 2 (0.3 nl)
was added DI EA (0.007 ni, 0.040 moi), acetic acid (0.001 nL, 0.017 nmol),

HOBt (0.003 g, and EDCI The reaction was

0.019 mmol ),

(0.003 g,

0.016 nmmal).

stirred at

r oomyioSamaEaiur e for

16 hours.

The reaction Wmm@&tﬁoat ed and

purified by reverse phase HPLC 10to provide B02 (n=1, R
cycl ohexylethyl) (0.003 g, 0.005 mmol). MsS rr Ve:

=Me, R2=H

627, 1 (M-H). Met hod BO Step

0. 005 15mml ) was

2: B2 (n=1, RI=Me, R2=H, FI cycl ohexyl-evgl) (0.003 g,
treated with 20% TFA/CH2A 2 (1 nL) in the presence of PS- thiophenol resin
(0.030 g, 1.42 rnnoVethofi®@B,.StéwBrs. The solution was filtered and concentrat ed

to produce BB (=T, M niiRzt e, RS EHREYEEHIMa ede Q0B fhrm O- 005 mmol).

M5 Se: 377.2 (MHH).
BB2 (n=1, R'=Me, R’=cyclohexyiethyl) using 20% TFA in DCM.

The following compounds were generated using similar method:

5
\ S
N~
0o NH
H
HN
8BS BB6 BB7
Method BC
R' s R'  NH
Rl 8 N N
N NH NH
o) o
O NH
s . R - R3
R H H
H
RIZ N R'S_N
N ) g n bl Ja
(@) O
BC1 BC2 BC3
10
Method BC, Step 1;
Compound BC2 (n=1, R'=Me, R’=cyciohexylethyl and R'*=m-Pyridyl) was
obtained from BC1 (n=1, R?%=Me, R*=cyclohexylethyl) using methad 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°=cyclohexylethy! and R'*=m-Pyridy)
using method L slep 3.
The following compounds were generated using a similar method:

Obs.

Structure Mw

Structure

Obs.



StructureMAChs. wife WO 2005/ 058311PCT/ 1JS2004/ 041700 -291 - Met hod BR,
Step 1. 5To a solution of BRL(n=1, R =Me, R2=11, 1:13 = cycl ohexyl ethyl)
(0.004 g, 0.007 nmmol) in pyridine (0.2 m) was added DVAP (a few crystals) and
met hyl sul fonyl chloride (3 drops). The reaction was stirred at room
tenperature foroBodassst The reacti on was quenched w th ratenwandsdi | uted with
CH2Cl 2. The organic | ayer was renoved, and the aqueous phase was extracted
with CH2C 2 10(3x). After concentration, the brown residue was purified by
reverse phase HPLC to yield BR2(n=1, RI=¢J,- R2=H, R3 = cycl ohexyl ethyl) (0.003
g, 0.004 mmol). M5 riVe: 663.2 (MH).

0y M

{
M0 / \H/O
552 %Og\@ 374 375 574 N 411 412
o)

388 389 575 N 416 417

¢ H D
554 o1 N /b 388 389 576 % N 416 417

z—

h "E%
555 V/E/N 9 388 389 577 o 416 417



Met hod BR, Step 2: 15BR3 (n=1, Rl=Me, R2=H, R3 cycl ohexyl ethyl) was prepared
fromBR2(n=1, RI=Me, R2=H, R3= cycl ohexylethyl) following a procedure simlar
to Method BQ Step 2. MS me: 413.1 (M+tH). Cbs. StructureMWVInk WD 20415105831
| PCT/ US2004104 t 700 - 292 - saceoc RIn2 NR2RI,IN_ R2RIj "]

WO 2005/058311 PCT/US2004/041700

- 272 -
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PhNI -4 NH N-SR3 oR3 Method BS Step 1: To a solution of 1351(n=1, Rl=Me, R2=H,
R3= cycl ohexyl ethyl) 5(0.003 g, 0.006 mmot) in CH2A 2 (0.3 nL) was added
phenyl isocyanate (2 drops). The reaction was stirred at worn tenperature for
16 hours. The reaction was concentrated and purified by reverse phase HPLC to
provi de 352 ( mORposRI&INE, R2=H, R3 = cycl ohexyl et hyl ) (O<00B2Y4/0470002 nmol ). M5
me: 823.5 (M+tH). 10 Method BS Step 2: Compound BS2 (n=1, RI=Me, Ft2=El,
R3 = cycl ohexylettlyl) was subjected to the sane conditions in Method BQ Step
2. The crude nixture prepared above was 2’Péated with Li OH (0.006 g, 0.25 mmol)
in MOH (0.3 nL) for 2 hours. The

NH
\N _(
o N
O
560 O} o 402 403 582

424 425
425 426
425 426

425 426




15reacti on was concentrated, and the residue was purified by reverse phase
HPLC to furnish BSS (n=1, Rl=Me, RCH, R3 = cycl ohexylethyl) (0.0012 g, 0.002
nmol). Ms me: 454.1 (MtH), Structure MV bs. nie Met hod BT WO

2005/ 058311PCT/ | 152004/ 041700
WO 2005/058311

PCT/US2004/041700

- 274 -
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- 293 - Met hod BT: To a round bottom fl ask were added conpound
BTl (Rl =Me, R3=Me) (100 ng, 0.29 nmol), anhydrous toluene (2 m),

3-am nopyridine (55 ng, 0.58 mmol) 5and 2-(di-terf-butyl phosphino) biphenyl
(17 ng, 0.058). The solution was then degassed by N2 for 2 mnutes before
NaO4- 131, (61wmpmsdsH8 mml ) and Pd2(dba)3 (27 ny, 0. O0kGnusemigsimer e added.
The reaction was stirred at 80 C for 22 hours. After cooling down to room
tenperature, the reaction was poured to cold water and extracted by CH2O 2.
The conbi ned organic |ayer was then dri€f5ver Na2SO4. After 10the filtration,
the concentrated resi due was separated by TLC (CH3OH CH2C12=1:10) and reverse
phase |-1PLC (10% 100% aggetonitrile in water w 0.1% orm c acid) to produce

t he desired conpound (RI=Me, R3=Me and R21= mpyridyl) as a fornate salt
(23.6 ng, white sol? BO% . |FINVR (CDCI3) 8 7.50-%80 (m 13 H), 3.14 (s,
3H) M5 rnie 358 (MtHY""

. ~Rs. Qos. (N
Hes A/\O
568 N 410 411 590 07,~ 430 431

©/¥o

569 [ | 411 412 591 430 434
\ NH
N
0O NH
e
570 O N 411 412 592 438 439
—d
|
N
R
579 411 412 593 438 439




StructureMASt ructureMV nktme WO 21105/ 058311PCTi |l | S2004/ 0417011 - 294 -
5Met hod BU, Step 1, To a round bortnmed flask containing BUL (m=1, n
1, R =Me, R3=Cycl ohexylethyl) (99 ng, 0.307 nmol) of the trifluroacetic acid
salt of pyrollidine derivative in 5 mM of CCMwas added (86 M, 0.614 mol)
of triethylam Rg, foddsemed by addition of (76 nmg, 0.307 npROLkdna4/041700

N- (benzyyl oxycar bonyl oxy) succinimde. Stir at room Otenperature for 18h.
Dilute the mxture with DCM and extract with sat'd NaHCO3 soln, then water.
Col l ect the organic portion and dry over-BRza@SO4,- filter and

/
Oy N

<« NH
NH N
= al

.\H/D
(9)
572 o 411 a12 584 §N 439 440
— N )
N/ ¢
N
573 411 412
Method BD
R! S A! NH
Rl S ‘N N
N~ _{r:H _{NH
NH 0 (0)
O RS A3
R H H
H
AS N R'S N
HN )n o”g )n Of,g )n
5 BD1 BD2 BD3

Method BD, Step 1;
Compound BD2 (n=1, R'=Me, R*=cyclohexylethyi and R'°=Ph} was
obtained from BD1 (n=1, R*=Me, R3=cyclohexylethyl) using Method N, Step 1.
Method BD, Step 2;
10 Compound BD3(n=1, R'=Me, R*=cyclohexylethyl and R'*=Ph) was
oblained from BD2 (n=1, R'=Me, R*=cyclohexylethyl and R'®=m-Pyridyl) using
Method N, Step 2.



concentrate in vacua Punt}, by silica gel chromatography (eluting with O to
60r YO WO 2005/ 058311PCI ALI S2004/ 114 1700 -295 - Et OAcThexanes) to yield BU2
(m=1in =1, RCM R3=Cycl ohexylethyl) (130 ng, 0.284 mml, 93%yield). M
me: 458.1 (MtH). Method BU, Step 2, 5To a solution of 13112 (m=1 ,n = 1,
R1=Me, R3=CycweoRengssdtihyl) (130 ng) in 1 m of MOON i n ECTAES28840M0vi al was
added 0.5 m of a solution of 70% tBu®H in water and 0,5 nml of NH4OH Seal
the vial and shake at roomtenperature for 72h. The m xture was concentrated
in vacuo. The mixture was diluted with 2/ of MeOH and a mixture 30 ng of
NaHCO3 and Boc20 JQ??Z,’ “1&{ 0. 398 rrrmlﬂ) wer e added. The sal ution m xture was
stirred at room t EIf8HGKI9 EOPBPUNES WerRgesiesate “M%aég'?f ed and the residue
purified by silica gel chronatography $ing Et OAc/ hexanes to yield té(})g 8U3 (m
=1, n = 1, FllzMe, Fi syetrhexyl eWI;éfQO g, 0. 168fwewR , 58%mwi el d). M
me: 541.1, 441.1 (M+H). 15Met hod BU, %wep 3, A sol ution of 80®e(m =1 ,
n =1, Ftl=Me, Ft3=Cycl ohexylethyl) (90rrg, 0.167 mmol) in 5 mM of MOH was
hydr ogenat ed usi ng100 ng of |Pd(OH)2.-C (20%wWw at 1 %tnﬁqfor 1 h. The
reaction mxture filténdo-Mhrough a pad of di@hpmacepus™earth and the pad
was washed W|th Nb\i\%li-l\-\ é ﬂratlon of t he col | ect€d g %IC portions

441 5% °%N 460 461
Method BE
R' NH
Rl 8 N
N
NH
0 NH o
H3
R3 " H
H ,?15
Ng)
HN &
)a RIS n
o
5 BE1 BE2 BE3

Method similar to Method M was adapted for these transformations. The
following compounds were generated similar methods.

Obs. Obs.
# Structure MW # Structure MW

597 439 440

10 Method BF



'Clin vacua yielded 804 (m=1 n 1, R =Me, R3=Cycl ohexylethyl) (47 ng 0.116
mmol, 70%vyield). MSrn/e: 407.1 (MtH). Method BU, Step 4, To a vial
containing 10 ng of powdered 4 4 nol ecul ar sieves was added 3- 15
met hoxyphenyl boronic acid (60 ng, 0.395 mmvol) then 3 m of anhydrous MeCH. To
this m xture wagoagdedspyridine (100 m, 0.650 mml), CuGenesRedod-pp, 0.038
nmml ), and 804 (m=1, n = 1, R =Me, R3=Cycl ohexylethyl) (7.83 ng, 0.019 nmol)
and the m xture was stirred at roomtenpgézéyre for 96 h before it was
guenched with 0.25 m of 7N ammonia in ne nol solution. The reaction m xture
was extracted with water SD and DCM andgihe organic |ayghs e dried and
concentrate in vacuaRThesresi due was purm‘ifed via a revemse(zp ase HPLC to give
a product which was tr'b‘fted wi tAR 5at ofO 0%uef TFA in fam 5 h. After
removal of the vol abi Hthe resjdue Vias, urified using reverse phase HPLC
systemto furni sh BUR =1, m1, A I =M, ) 20057 058311 G4/ 11520114/ 04170 -
296 - R3, --Cycl ohexyfet and B51=m MeOP s the formc id salt (01 ng,
0. 0015 mmol, 30.1%yiefd)y M rn/e: 4;1‘:’%/1,‘,( . Cbs.mf/.NSt j,lctureMN

n n

n n‘ﬁ R‘E

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).
5 Method BF, Step 2:
Method simifar to method L Step 3 was adapted for this transformation.
The following compounds were genarated using similar methods.

Obs. Obs.
# Structure MW # Structure MW

397 398

HNayr "0
599 %rdif?*@ 376 377 604

600 3%0 391 605 397 398




trueStructureMNrile Met hod BV Met hod BV Step 1: The net hod was
adapted froma literature procedure (Page at al., Tetrahedron 1992, 35,
7265-7274) 10A hexane solution of nBuLi (4.4 nL, 11 mrnol) was added to a -78
C solution of 8v2 (R4 = phenyl) (2.0 g, 10 mol) in THF (47 nlL), After 60

m nutes at - 7&0CM5458E0l uti on of BV1 (R3= 3-brono-4-f| uokgphieliyedsng 2. 24 g, 11
nmol ) was added and the reaction slowy warnmed to FIT over 18 h. The reaction

m xture was quenched wi th saturated armg%um chl oride solution and extracted
with CF-12C12 (2 x), dried over ) ]

601 330 391 606 397 398
N7
390 391 607 411 412
N
NH
\N—(/
O NH
O
603 N 397 398
=N
\ VY
Method BG
\ \
Oy
N-2 -2
O‘&Ra Step 1 os\&(:;
& "
HO:: o
) I
BG1 BG 2
Method BG:
5 To a solution of BG1 (n=1, R*=cyclohexylethyl) (0.136 g, 0.31 mmol) in

CH,Cl, was added 2,6-lutidine, AgOTf, and butyl iodide. The reaction was
stirred at room temperature for 96 hours. The reaction was filtered through a



15 MgSO4 and concentrated under vacuum The resulting oil was subjected to
silica gel chromatography using 4-100Jo Et OAc/ Hexanes to give a white solid
BX3 (R3 = 3- brono-4-fluorophenyl and R4= phenyl) (169 g, 4.23 mol, 42%.11-1
NVR (CDO13) 8 7.61 (m 2 H), 7.27 (m 3 H, 6.949 (m | H, 6.92 (m 1 H), 6.68
(m 1 H, 3,15 {BSwmsdssblh, 2.57-2.73 (m 4 H), 1.89 (M 2phasAPydybbdod BV Step
2: WD 20(131058311PCT/ US2004/ 041700 - 297 - A solution of BV3 (R3 =

3- brono- 4-fl uorophenyl and R4= phenyl) (1.69 g, 4.23 mmmol) in acetone (40 mlL)
was slowy added via addition funnel to -8 -C solution of N-bronpbsuccininm de
(NBS, 11.3 g, 63.3 mml) in acetone (200 nL) and water (7.5 nL). The m xture
was sl owly warR#@! £8litE| and the golglinmvafeebnag nteateds OThei rasitles wak phrifleddy 5 aqueous
Na2S03. After 4l ' ' i , ated, and the organic

Slich uﬁaonﬁtdyrézd;h %‘g&)é% Et??@/hlaga\rﬁvgé)alow %n%@?ﬁ%g

| ayer washed with water *( s Drine X ried over O4. Concentration
under vacuum dF Focbesetngi R airbetl) 24w 8} Ecneg!, 88%yieli MFarechr omat ogr aphy
using 5% El CAgHexRPesuf© give a solid Bv4 (R3 = 3-bronp-4-fluorophenyl and R4
= phenyl) g690 ng,_2.24 mmol, 53%, 11-1 NMR (CDCI3) 8.19 (m 1 H), 7.93 (m 3
H), 107.665(m 1 Hjhe felleging gpmpoynd was psepared using§imilapeibadsx Step 3:

BVS5 (R3 = 3-brono-4-fluorophenyl and R4z phenyl and RI=Me and R2 = H) was
prepared from BvV4 (R3= 3-bronp-4-fluorg %Gﬂw and R4 = phenyl) using Method

15AS Step 4. .
(S

BG3
Method BH

0 Method BH, Step 1.

Compound BH1 (n=1, R’=cyclohexylethyl and R"=n-butyl) (0.060 g, 0.12
mmol) and 5% P3(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 solulion was concentrated. The crude

5  product mixture BH2 (n=1, R®=cyclohexylethy!l and R'*=n-butyl) was carried on
to the next step without purification,

Method BH, Step 2.



Obs. StructureMMStructure rnie \ NH\ NH N-gN-f ONHONH Human Cat hepsin D
FRET assay. 20 This assay can be run in either continuous or endpoint format.
Cathepsin D is an aspartic protease that possesses |ow prinmary sequence yet
significant active site honology with the human aspartic protease BACEl. BACEl

is an anyl oi dMOMBOFHY t arget for Al zhei mer's di sease, RCIUSEHHMH™D knockout
mce die within weeks after

- 281 -

A solution of BH2 (n=1, R®=cyclohexylethyl and R'°=n-butyl) was
converted to a product mixture of BH4 and BH3 using a method similar to
Method C Step 1. The mixture was purified by silica ge! chromatography using
EtOAc/hexanes to yield BH4 (n=1, R®=Me, R*=cyclohexylethyl and R*=n-butyl)

5 (0.032 g, 0.078 mmol, 56% yield) and BH3 (n=1, R%=Me, Fl“:cyclohexylethyl and
R'®=n-butyl) (0.008 g, 0.020 mmol, 14% yield). For BH4 (n=1, R*=Me,
R*=cyciohexylethyl and R'°=n-butyl), MS m/e: 409.1M+H). For BH3 (n=1,
R*=Me, R®=cyclohexylethyl and R'*=n-butyl), MS m/e: 409.1 (M+H).

10 Method BH, Step 3.
Compound BH4 (n=1, R>=Me, R*=cyclohexylethy! and R*=n-butyl) (0.032
g, 0.078 mmol) was converted 1o BH5 (n=1, R>=Me, R3=cyclohexylethyl 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).

15 The following compound was generated using a similar method:
Obs. Obs.
# Structure MW # Structure Mw
m/e m/e

391 392 610 391 392

391 392

Method BI



25birth due to multiple d, inmmune and CNS defects. WD 20115/0N831

| PCT/ US200- 1/ 041700 - 298 - The substrate used bel ow has been descri bed

(Y. Yasuda et al., J. Blochem , 125, 1137 (1999)). Substrate and enzyne are
commercially available. A Kmof 4 uMwas determned in our lab for the
substrat e bel owghiskrkssithe assay conditi ons descri bed andedrassensisbt ent with
Yasuda eta?. 5 The assay is run in a 30ut final volunme using a 384 well Nunc
bl ack plate. 8 concentrati onsof conpound are pre-incubated with enzynme for
30m ns at 37C foll owed by addition of sub$4ate with continued i ncubation at
37C for 45 ruins. The rate of increase in fluorescengce is linear for over th
and is nmeasured at the end ofothe 10i ncubati on periodousi ng a Ml ecul ar

Devi ces FLEX station pfateg=2adgr. Kis are intgrpo edﬂiiomthe 1C50s using a
T/t & concentrati o of 2.54M”" Reagents

Km val ue of 4uM and t hg subsh .
15Na- Acetate pH 5 1% B(i] - frjom 10% st ock ( I—b'@he

o O

BIY BI2
A solution of BI1(0.020 g, 0.040 mmol) in DCM (1 mL) was degassed
using freeze/pump/ihaw (4x) method. At the end of the fourth cycle Crabtree's
catalyst was added and the system was evacualed. While thawing, the system
5  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 oit was purified by reverse phase HPLC to furnish
BI2(0.011 g, 0.022 mmol, 55% yield). MS m/e: 368.2 (M+H).

10 Method BJ
Ry Ry NH
N— N—¢

BJ1 B2 BJ3

Method BJ, Step 1
A mixture of 2 ml dioxane solution of BJ1 (R'=Me, R°=Me) (140 mg, 0.5
15  mmol) generated using Method BK Steps 1 & 2, indole (1.2 eq), polassium |-
Butoxide (1.4 eq), Pdx(dba); (0.02 eq) and 2-di-t-butylphospinobiphenyl (0.04 eq)
in a sealed lube 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).
20 Method BJ, Step 2
BJ2(R'=Me, R*=Me) was converted to BJ3 (R'=Me, R*=Me) using
Methog BK, Steps 3 & 4. Obs. Mass for BJ3 (R'=Me, R>=Me): 319.2.



DMSO Purified (>95% human liver Cathepsin D (Athens Research & Technol ogy
Carr/ 16-12- 030104) 10Peptide substrate(Krn-sluM Sachem Cat 44 M 2455
Pepstatin is used as a control inhibitor (Ki-0.5nM and is available from
Sigma. Nunc 38.4 well black plates Final Assay buffer conditions 35100nM Na
Acetate pH 5. WORMGR983Br i | - 35 1% C) MSO Conpound i s di | ut®Bg74segnods1fop nal
concentration in assay buffer containing 3% DMSO. 3010ul of conpound is added
to lout of 2.25nM enzynme(3x) diluted in assay buffer w thout DMSO, m xed
briefly, spun, and incubated at 37C for %¥rins. 3x substrate (7.5uM is
prepared in | x assay buffer w thout DMSO 10ul of substrate is added to each
wel | m xed and spun briefly to |n|t|ateotuhe reaction. Assay plates are

# Structure
i ncubat ed mfe
\ NH
N
o) NH
614 318 319
N

L0

Method BK
_<0Me
MBQN
J(')I\ HN—( OMe N —< Lawesson's
p3 A e B OJKXPNH o%«xr"“ A —
RS R* rR® R
BK1 BX2 BK3
Nl NHOH, BuOOH \ NRAHC
N’( MeGH N—
O’;»’,KNH d JS\NH OJ,,KNH
R R? R3 R? R RY
BK4 BKS BKE
) Method BK, Step 1:

Hydantoin BK2 (R3=N-benzyl-3-piperidyl, R‘:n-Bu) was propared
according to Method D, Step 1 from the corresponding ketone BK1 (R’=N-
benzyl-3-piperidyl, R*=n-Bu). Analytical data for BK2 (R*=N-benzyl-3-piperidyl,
R*=n-Bu): (M+H) = 330.1.

Method BK, Step 2:
To a suspension of hydantoin BK2 {R*=N-benzyl-3-piperidy!, R*=n-Bu)
(138 mg, 0.418 mmol) in DMF (1.5 ml) was added dimethylformamide
dimethylacetal (0.11 ml, 0.84 mmol). The resulling 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 puritied by column chromatography (MeOH/DCM) to give



WO 21) 05/ 058311PCT/ 1JS2004/ 04170on - 299 - at 37 C for 45mns and read on 384
conpati bl e 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 nore preferably

about 0.1 5to M The follow ng are exanpl es of unds t hat
exhi bi t hCathD%ﬁ?%g%%g“ﬂnder 75 nM structurestructure '—’8%%9"““700

- 284 -

product BK3 (R*<N-benzyl-3-piperidyl, R“=n-Bu) (140 mg, 0.408 mmol, 97%),
(M+H) = 344.1.

Method BK, Step 3:

s To a solution of a portion of BK3 (R*<N-benzyl-3-piperidyl, R*=n-Bu) (70
mg, 0.20 mmol) in toluane (1 mi) 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

10  phases were separated and the agqueous layer extracted with EtOAc (2X). The
organic portions were combined, washed with brine, dried over MgSQy, filtered,
and concentrated. This crude residue was purified by preparative TLC (1000 um
silica, 15% EtOAc/DCM) to give two separated diastereomers BK4 (R*=N-
benzyl-3-piperidyl, R*=n-Bu) (24 mg, 0.067 mmol, 33%, MS: (M+H) = 360.2) and

15 BK5 (R*=N-benzyl-m-piperidyl, R*=n-Bu) (22 mg, 0.062 mmol, 31%, MS: (M+H)
= 360.2).

Method BK, Step 4:
Diastereomer BK5 (R*=N-benzyl-3-piperidyl, R*=n-Bu) was treated
20  with NHsOH (2 ml) and f-buty! hydrogen peroxide (70% aqueous, 2 ml) in MeOH
(4 mi) for 24 h. After concentration, the crude sample was purified by
preparative TLC (1000 mm silica, 7.5% 7N NHy/MeOH in DCM). The resulting
sample was dissolved in DCM (1 mt), treated with 4N HCI in dioxane for 5 min,
ang finally concentraied to give diastereomeric products BK7 (R°<=N-benzyl-3-
25  piperidyl, R‘:n-ﬁu) (12 mg, 0.029 mmol, 43%). 'H NMR (CD,OD) 5 7.60 {m, 2
H), 7.49 (m, 3 H), 4.39 (ABQ. Jag = 12.8 Hz, Avag = 42.1 Hz, 2 H), 3.69 (m, 1 H),
3.39 (brd, J= 136 Hz, 1 H), 3.20 (s, 3 H), 2.96 (m, 2 H), 2.45 (m, 1 H), 1.99 (m,
1H),1.892-1.78 (m, 3 H), 1.68 (brd, J=12.4 Hz, 1 H), 1.50 (dqg, Jy=3.6 Hz, Jg=
12.8 Hz, 1 H), 1.36-1.22 (m, 4 H), 1.03 (m, 1 H), 0.90 (t, J=7.2 Hz, 3 H). LCMS:
30 tg (doubly protonated) = 0.52 min, (singly protonated) = 2.79 min; (M+H) for both
peaks = 343.2.
The following compounds wers synthasized using similar methods:
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Cl oning, Protein Expression and Purification, A

predi cted sol uble form of human BACEl1 ( sBACEL,
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o DCE, MeOH N=
15.
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BL1 BL2

To a 2ml Methanolic solution of BL1 (n=1, R*=cyclohexylethyl, R'=Me)
(10 mg) was added BL3 (HCl salt, R™=H, 2 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).
The following compounds were synthesized using similar methods.

# Structure

Obs. Obs.

Mw # Structure MW

e
lo <
348 349 617 \@H 388 389

Method BM



acids 1-454) was generated fromthe full length BACEL cDNA (full Iength human
10BACELl cDNA in pCDNA4/ mycH sA construct; University of Toronto) by PCR using
t he advantage- GC cDNA PCR kit (Clontech, Palo Alto, CA). A HindlIl &Prel

fragment from pCDNA4- sBACElnyc/H is was blunt ended using Kl enow and subcl oned
into the Stu | wbtesedssiIPFASTBACI (A) (i nvEtrogen). A sBACHEmyEIhSaf-gF0Nbi nant
bacreid was generated by transposition in DH10Bac cel | s(d BCO BRL) .
Subsequently, the 15sBACElnycHi s bacm d c%g truct was transfecled into sf9
cells using Cell Fectin (lInvitrogen, San Di é(), CA) in order to generate
recombi nant bacul ovirug,. Sf9 cells were grown In SF 90Q-11 medi um (invitrogen)
suppl enented wi th 3%heal i nactivated ]2 \@005/ 05831} 1JS2004J041700 - 302
- FBS and 0. 5X peni ci lul—i{n/streptonyci N ution (Invi tNr_e(gen). Five mlliliters
of high tiler plaqug=RuINd i ed sBACErryo ﬁﬂl{,ﬁ virus usg¢ to infect 1L of

| ogarithm cally grow ng\ sf9 eddea for” 72{hour sz-o$nt act xcel | s were pelleted by
centrifugation at 3006x f or 2®Ppi nut e Yhe super nat Bhy, contai ni ng secreted
SBACELl, was collected/angd diluted 5 509 v with 100 EPES, pH 8.0. The

di luted nediumwas | ogdgd onto a 0- se ose col um. Q sepharose col um
was washed with Buffer /A'd®0 nV HEPES, HP, 50 nmM N-Cbz Pr ot ei ns,
were eluted fromthe 0-sepharose colum Wth" Buffer B (20 mM HEPES, pH 8.0,
500 mM NaCl). The protemn peaks fromt hegfz sepharose camam 10were pool ed and
| oaded onto a Ni - NTA agarose columm. The N -NTA col um was

20% TFA/DCM 20% TFA/OCM
RZ  NH R NH
N—( N—¢
R? R®
o NH, HN-Cbz
BM4 BMS

Method BM, Step 1:
To a toulene solution (3m!) 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 al r.i. 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 BMS (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.



t hen washed with Buffer C (20 mM HEPES, pH 8.0, 500 nM NEC!). Bound proteins
were then eluted with Buffer D (Buffer C+250 nM i m dazole). Peak protein
fractions as determ ned by the Bradford Assay (Biorad, CA) were concentrated
using a Centricon 30 concentrator (MIlipore). sBACEl purity was estinmated to
be -90% as 15Wwa=gEdsed by SOS- PAGE and Commassi e Bl ue sr@yusmg4iMet er m nal
sequencing indicated that greater than 90% of the purified sBACEL contai ned

t he prodomain; hence this protein is referred to as sproBACEl. Peptide

Hydrol ysis Assay. The inhibitor, 25 nM#/K-biolin | abel ed APPsw substrate
(EuK- 7?0KTEEI SEV DAI]:]FRHDKC- biotin;: CIS-Bio International., France), 5 pM

unl abel ed APPsw B%f)fci guingePEepP A ed ARSI IRT Bgfiqdde conpany,
Sunnyval e, CA), 7 nM sproBACEl, 20 HM PIPES pH 5.0, 0.19%ilj-3 b£ protein
grade, Cal bi oghem SAfkwid €90, @A), and 40% gl ysieerle Wer e giei NCubated for 30
mn at 30C. Reactions were Initiatedy addition of substrate i a 5 al

aliquot resulting in a ?5total volune of 25 ii. Alter 3 hr at 30° C reactions
were term nated byH ddition of an equal vol ume*fﬁ 2x stop buffer containing 50
MM Tris-HCl pH 8M-NOINot M 0.001% Brij-35, 2 SA- XL665 (cross-1inked
al | ophycocyani n pr gtet pl ed to streptavidiny SABYo I nternational,

France) (0.5 pg/ wefl Pl al’'es were shaken bri efl d spun at 1200xg for 10
seconds to pé&ld et all qui d t 03%he 3Bot 8N of . t he\pl ate bef&re 48D t he

i ncubation. HTRF nmeasurenments were nmade on a@i}:ﬁhd Di scovery(r) HTRF plate
reader using 337 nm¥lser light to excite the le followed by a 50 ps del ay

and si nul t aneous neasurenents of both 620 nm and 665 nm em ssions for 400 es.
WO 2605105E1311PCTI US2004/ 041700

Method BN
O 0
P . L,
H;N
9
BN1 BN2
5 A mixture of Pd(OAc)z (9 mg), triethylamine (17 microliter),

tristhylsilane {11 microliter) and BN1 (20 mg) in DCM was hydrogenated al 1atm
at rt for 1.5 h before the reaction was filtered through a Celite pad to give BN2
after removal of solvent.

0 Method BO
The following compounds were generated through boc-deprotection of the
corresponding starting material using 50% TFA in DCM, nt 30 min.

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



- 303 - | C50 determ nations for inhibitors, (I), were determ ned by
nmeasuring the percent change of the relative fluorescence at 665 nm di vi ded by
the relative fluorescence at 620 nm (665/620 ratio), in the presence of
varying concentrations of I and a fixed concentration of enzyne and substrate.
Nonl i near regregg@ognial ysis of S5this data was perfor mededGish@qbimaphPad Prism
3.0 software selecting four paraneter |ogistic equation, that allows for a
vari abl e sl ope. Y=Bottom + (Top-Bottom)! (1+101(LO9EC50-X)H 11 Slope)); X s
the | ogarithm of concentration oil, Y is t38-percent change in ratio and Y
starts at bottom and goes to top with a slgnold shape. Conpounds of the
present invention have | Cso range fromabout 0.1 to 1 out 500 p. M

pref erably about O. 1"% apout 100 pM nore preferably a 0.1 to about 20
p.M The | ast conpoun abI e M has an I C50 val ue of 5 pM Exanpl es of
conmpounds under 1 uM are |I|§\;ﬂHbe| ow.

NH
267 624 o N~ 288 289

ZT

N YNH
621 0=\ _NH 266 267 625 320 321
HN
L NH
274 275 626 320 321

R

N
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Method BP
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Method BP, Step 1
To a solution of BP1 (n=1, R'=Me, R*=H, R’ = cyclohexylethy))
(0.012 g, 0.028 mmol) in CHCl, (0.5 mL) was added 2,6-lutidine (0.010 mL,

5  0.086 mmal), AgOTf (0.024 g, 0.093 mmol), and benzyl bromide (0.010 mL,
0.084 mmal). The raaction was stirred at room temperature for 16 hours. The
solid was filtered, and after conceniration the residue was purified by reverse
phase HPLC to yield BP2 (n=1, R'=Me, R°=H, R® = cyclohexylethyl) (0.010 g,
0.018 mma}). MS m/e: 526.1 (M+H).

10
Method BP, Step 2
BP3(n=1, R'=Me, R’=H, R’ = cyclohexylethyl) was prepared from
BP2(n=1, R'=Me, R’°=H, R® = cyclohexylethyl) using 30% TFA/DCM. MS mv/e:
426.1 (M+H).
M Obs.
# Structure
W mfe
|
o N\FNH
627 °"d 425 426
15

Method BQ
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OMe OMe
Method BQ Step 1:
BQ1 was preparad according to Method AZ.
To a solution of BQ1(n=1, R'=Me, R%=H, R® = cyciohexylethyl)
{0.004 g, 0.007 mmot) in CH,CI, (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 mmo!), and
EDCI (0.003 g, 0.018 mmol). The reaction was stirred at room temperature for
16 hours. The reaction was concentrated and purified by reverse phase HPLC
to provide BQ2 (n=1, R'=Me, R*=H, R® = cyclohexylethyl) {0.003 g, 0.005 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. /e
376 377
Method BR
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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
methylsulfony! chloride (3 drops). The reaction was stirred at room temperature

for 6 days. The reaction was quenched with water and diluled with CH,Cl,. The

organic layer was removed, and the aqueous phase was extracted with CH-Cl,

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 nve: 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) foliowing a procedure similar to

Method BQ Step 2. MS m/e: 413.1 (M+H).

Obs.

# Structure MW
m/e

|
o N);NH
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20 Method BS



- 309 - Human mature Renin enzyne assay: Human Renin was cloned froma
human ki dney cDNA |ibrary and Ctermnally epitope-tagged with the V5-6H s
sequence into pCDNA3. 1. pCNDAS3. 1- Reni n-V5- 56H s was stably expressed in
HEK293 cells and purified to >80% using standard M Affinity chromatography.
The prodornai n gfddgssseconbi nant human renin-V5-61-1is WasssoDyed, by 1imted
proteolysis using immobilized TPCK-trypsin to give mature-human renin. Renin
enzymatic acttvity was nonitored using a conmercially avail able fluorescence
resonance energy transfer(FRET) peptide saPitrate, RS 1( Ml ecul ar 10Pr obes,
Eugene, OR) In 50nM Tris-HCG,pH 8.0, 100nmV I\IaClI3 c 0.19%Brij-35 and 5% DVSO
buffer for 40m ns at 30 degr eeg‘sqzcel sius in the %hgngence or abserrge of
different concentrations ofNfest conpoungs. Mare human Reni'?\Nxx(ws present at
approxi mately 200nM Inhioﬁﬁt(@ry activipthy%s’ i ned as the rcenpt decrease
in renin induced fluorescghce® at the en

%‘ herdOmi n i ncubat .0, conpared to
vehicle controls 15apd Ies | acki n@ 12 . 1% 6T~ hReni ff)Oj.t.M

n

w (O
OMe OMe BS3

Method BS Step 1:
To a solution of BS1(n=1, R'=Me, R?=H, R® = cyciohexylethyl)
5  (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

MeO

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).
10
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 (0.0086 g, 0.25 mmol) in MeOH (0.3 mL) for 2 hours. The

18  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
830 453 454

Method BT



Conpound WO 2011S/058311PCT/1JS2004/ 041700 -310- 75.3 CRy 76.9 In the
aspect of the invention relating to a conbination of a conpound of Fornula I
with a cholines-terase inhibitor, acetyl- and/or butyn/Ichlotinesterase

i nhibitors can be used. Exanples of cholinesterase inhibitors are tacrine,
donepezi |, ri WeWIS§HBHe, gal antam ne, pyridostigm ne amiETASAWEHQMWIne, W th
tacrine, donepezil, 5rlvastigm ne and gal antam ne bei ng preferred. I n

t he aspect of the invention relating to a conbination of a conpound of fornula
| with a nuscarinic antagonist, ml or m£9%ntagoni sts can be used. Exanples of
rh antagoni sts are known in the art. Exanples 3{ MPsnt agoni sts are al so known
inthe art; in particular, n tagoni sts are |‘ﬁn{/osed in US patents

5, 883, 096; 106, 037, 352; 5, 889, %ﬁ% , 043255; 50%%“&49; 5, 935, 958; 6, 066, 636;
5,977, 138; o R

R \ PRs
vAR
4 ot
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-fert-buty! phosphino) biphenyl (17 mg, 0.058). The solution was then
degassed by N, for 2 minutes before NaO-{-Bu (61 mg, 0.638 mmol) and Pdy(dba)s
(27 mg, 0.029 mmol) were added. The reaction was stirred at 80 °C for 22 hours.
After cooling down 10 room temperature, the reaction was poured to cold water and
extracted by CH,Cl,. The combined organic layer was then dried over NaSO,. After
10 the filtration, the concentrated residue was separated by TLC (CH3OH:CH»Cl,=1:10)
and reverse phase HPLC (10%-100% acetonitrile in water w/0.1%formic acid) {o
produce the desired compound BT2 (R'=Me, R®~Me and R?'= m-pyridyl) as a
formate salt (23.6 mg, white solid, 20%). 'HNMR (CDCl;) & 7.50-6.90 (m, 13 H),
3.14 (s, 3H) MS m/e 358 (M+H),

Obs. Obs.
# Structure MW # Structure MW
m/e m/e
jﬂd
NH
HN - JL

O 5 HN HN™ N~
631 347 348 632 O
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6, 294, 554; 6, 043, 255; and 6, 458,812; and in WD 031031412, all of which are

i ncor porated herein by reference. For preparing pharnaceuti cal
conpositions fromthe conpounds described by this invention, inert,
pharmaceutically acceptable carriers can be either solid or liquid. 15Solid
form preparati gps,isnsd:pde powders, tablets, dispersible grarogsumosapsul es,
cachets and suppositories. The powders and tablets may be conprised of from
about 5 to about 95 percent active ingredient. Suitable solid carriers are
known in the art, e.g. nagnesi um carbonat@4-nmagnesi um stearate, talc, sugar or
| act ose. Tabl ets, powders, cachets and capsul es can be used as solid dosage
forms suitable for oral 20adm nistration, Exanples of pharmaceutically
acceptabl e carriers and nmethods of manufacture for various conpositions may be
found in A Gennaro (ed.), Rem ngton's Pharnmaceutical Sciences, 18th Edition,
(1990), Mack Publishing Co., Easton, Pennsylvania. WO

2005/ 058311PCT/ US2004/ 041700 -311 - Li quid form preparations include

sol utions, suspensions and emul sions. As an exanple may be nentioned water or
wat er - propyl ene gl ycol solutions for parenteral injection or addition of

sweet eners and opacifiers for oral solutions, suspensions and enul sions.

Li quid form preparations , al so include solutions for i@franasal

5adm ni strati on, A@jbl epar ati ons suitabl e fopN ghal,gttwen may incl ude
solutions and soli i

357 358 & ° 358 359
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n Cb2 n cbz n
Bu1 BU2 BU3
R‘ R‘ R‘
1 1 1
0: N 0N\ N8 o !
\’,/,NH \f: oC NBo¢
) NH AL )\ NH
m Rj m Rs . m HJ
MeO\QN Meo\@" HN
n n n
8us BUS BU4
5 Method BU, Step 1,

To a round botlmed flask containing BU1 (m =1, n = 1, R'=Me,
R3=Cyclohexylethyl) {98 mg, 0.307 mmol) of the triflurcacetic acid salt of pyrollidine
derivative in 5 ml of DCM was added (86 uL, 0.614 mmol) of triethylamine followed by
addition of (76 mg, 0.307 mmol) N-(benzyyloxycarbhonyloxy)succinimide. Stir at room

0 temperature for 18h. Dilute the mixture with DCM and extract with sat'd NaHCO»
soln, then water. Collect the organic portion and dry over Na,SQ, filter and
concentrate in vacuo. Purity by silica gel chromatography (eluting with 0 to 60%



powder form which may be in conbination with a pharnmaceutically acceptable
carrier, such as an Inert conpressed gas, e.g. nitrogen. Al so included are
solid form preparations which are intended to be converted, 10shortly before
use, to liquid formpreparations for either oral or parenteral adm nistration.
Such |iquid fevomosmsiude sol utions, suspensions and enetBiISBmgN41Te conpounds
of the invention may al so be deliverable transdernmally. The transder mal
conpositions can take the form of creams | oti ons, aerosols and/or emnul sions
and can be included in a transdernal % “of the matrix or reservoir type

15as are con tional in the t fo thls Pref er ab the conpound is
adni ni st er edg &ranes) to V'elﬁr@'ﬁze%ﬁ n=ThE {}ﬂg%ﬁa‘éé‘d‘?’re ’P%bi}ﬁﬂ"ﬂ?l onisin a
unit dosage HEBamMmMAN, 5B9€ hielipr ws m/bememmyn on i s subdivided into suitably
sized unit doses containing appropriate quantities of the active conponent,

e.g., an elective anount to achi eve 20t he desired purpose. The quantity
of active conpourMithod 8WStdp 2lose of preparation may be varied or adjusted

(rom abo 10 b S0aiLd 00T & 5LET1R bad EPIB AR A IPB AR OO,
appl i cati on. mlof MeOH in a reaction vial was added 0.5 ml of a solution of 70% tBuOOH in waler

and 0.5 ml of NHsOH. Seal the vial and shake at room temperature for 72h. The

mixture was concentrated in vacuo. The mixture was diluled with 1 mi of MeOH and

a mixture 30 mg of NaHCQO; and Boc,C (87 mg, 0.398 mmol) were added. The

0 solution mixture was stirred at room temparature 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*=Cyclohexylathyl) (90 mg, 0.167 mmol, 58% yield).

MS m/e: 541.1, 441.1 (M+H).

15 Method BU, Step 3,
A solutionof BU3 (m =1 ,n=1, R'=Me, Ra.—-CycIohexerthyI) (90mq, 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
0 in vacuo yielded BU4 (m =1, n = 1, R'=Me, R*=Cyclohexylsthyl) (47 mg 0.116 mmol,
70% yteld). MS m/e: 407.1 (M+H).

Method BU, Step 4,
To a vial containing 10 mg ot powdered 4 4" molecular sieves was added 3-
5 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, F{3=Cyclohexylelhyl) (7.83 mg, 0.019 mmol) and the
mixture was stifred at room temperature for 96 h before it was quenched with 0.25 m
of 7N ammonia in methanol solution. The reaction mixture was extracted with water
30 and DCM and the organic iayers were dried and concentrate in vacuo. The residue
was purified via a reverse-phase HPLC to give a product which was treated with Sml
of 40% of TFA in DCM for 5 h. After removal of the volatiles, the residue was purified
using a reverse phase HPLC system 1o fumish BU5 (m =1, n = 1, R'=Me,



25The actual dosage enpl oyed nmay be vari ed dependi ng upon the requirenents ol
the patient and the severity of the condition being treated. Determ nation of
t he proper dosage reginmen for a particular situation is within the skill of
the art. For convenience, the total daily dosage may be divi ded and
adm ni stered i RyPapdd«ps during the day as required. 30The.annypsand
frequency of admnistration of the conpounds of the invention andi or t he
pharmaceutically acceptable salts thereof will be regulated according to the
judgment of the attending clinician consighgring such factors as age, condition
and size of the patient as well as severity of the synptons being treated. A

]'E ypi calb r ecom?é’adgdomyl}emyd@ﬁag@‘frﬂgﬂe@?h)fw thy &drmaxd BT sditr at"; gm‘g,ctaa.oor&gnge
romabout 1 WO 6/.Q5. 11PCl 1041 700 - 312 - ng/day to about 300
ng/ day, pref er%%?égq%@"%gb%%"é%g&éyiéo in tw to four divided doses.

When a conpound of forrmula | is used 'bg conbination with a chol i negdgr ase
inhibitor to treat cognuttiée di spwders, these two atiuctae conpanment s _jray be co-
5admi ni stered sinultaneously or sequeftially, or a single phar maceu?‘)lggal

conposition
y \ _(/NH \N_(,M“
o NH
637 'L/ 258 359 638 O_ij 412 413

Method BV
H2
H$ ‘
I J0>H<“4 i e
) 4
plHO e — o RO —— RJJ\"/H o \
I\) K/‘ 0 R3 R4
5 B8V1 Bv2 BV3 BV4 BVS

Method BV Step 1:
The method was adapted from a literature procedure (Page et al., Tetrahedron
1992, 35, 7265-7274)

10 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 mmoal) in THF (47 mL). After 60 minutes at -78 C, a
solution of BV1 (Fl3 = 3-bromo-4-fluorophenyl) (2.24 g, 11 mmol} was added and the
reaction slowly warmed to RT over 18 h. The reaclion mixture was quenched with
saturated ammonium chloride solution and extracted with CH,Cl; (2 x), dried over

15 MgSO04 and concentrated under vacuum. The resulting oil was subjected 1o 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 mmoal, 42%).'"H NMR (CDCl3) &

.7.81 (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).
20
Method BV Step 2:



conprising a conpound of forrmula | and a cholinesterase inhibitor in a

phar maceutically acceptable carrier can be adm ni stered The conponents of the
conbi nati on can be adm nistered individually or together in any conventi onal
oral or parenteral dosage form such as capsule, tablet, powder, cachet,
suspensi on, 1WO85@930n, suppository, nasal spray, etc.PClHS2HesAaHe of the

chol i nesterase inhibitor can be determ ned from published material, and may
range from0.001 to 100 ng/ kg body wei ght. When separate pharmaceuti cal
conpositions of a compound of formula I"%d a cholinesterase inhibitor are to

package. one cont APRLPLEHEFs OF R Erermt s taehar T SR & phemy o8 oW ©

phar maceut i camrhyl) mcaepdireie nigwasasiowlpaddal ve pddikidrefunaal taian@rC aolotion ofi Nng a
chol i nestera inhibitor.in phar,ma icall: t rrier it h the
conmpound of 3@?’8&%“?‘” W@et<@8cﬁgpi%g§rﬁwéns°@ '%nar%lgﬁ)?'? 6?%3‘.@3‘“%&@%%4?4% n
anount s such nilhathd inxtwe was siMyowarreditd &Tapreliquenghéd aftdric@atinies wAh RO% i s
advant agegus _f diyl. i st el NG & 20 i i , r €,
corrponentg m?gp &EL% %ﬁ% 2\“8?8’39‘%’ ‘&We'-lﬂgl%t ﬂ{él Slgnré%vsé%?%?&‘mﬁgnm%hey are
in different odimsisgeydrovasbed with watenix),drinh ¢ pred died bver MaSCanCarpeniseton
described in 08 JARGEh WoMel %nyﬂw@%sfé@je%maqasmga SRImAShghyaRpge. many
alternatives, nodifications and variations thereof wll be apparent, K to those
of ordinary $i [60Ae/Hexenesr 0. oikp |2 solich BXPt & rma Siiredo-42fisterennend aandof's =and

vari ations  apaehy @865b, L4 Aol ¥3b4)! 1 Wik @Ci's @16 (RCPR, Rba RS e esent

i nventi on,
10 7.66(m, 1 H), 7.50 (m, 2 H), 7.20 (m, 1 H).

Method BX Step 3:
BV5 (R® = 3-bromo-4-fluorophenyl and R® = phenyl and R'=Me and R? = H)
was preparad from BV4 (R> = 3-bromo-4-fluorophenyl and R* = phenyl) using Method
15  AS, Step 4.

Obs.
# Structure MW # Structure Mw Obs.

m/e m/e
« NH « NH

N
o) NH
Br Br
639 O O 261 362 640 O O 261 NA
F

Human Cathepsin D FRET assay.

20
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 hurman aspartic protease BACE1. BACE1 is an amyloid lowering
target for Alzheimer's gisease. Cathespin D knockout mice die within weeks after
25  Dbirh due to multiple G, immune and CNS defects.



CLAI M5 1. A conpound having the structural Formula BB NR2 R5,RL NNI R3 UO
(0) or a stereoisoner, tautoner, or pharnmaceutically acceptable salt or

sol vate thereof, wherein Uis -C(R8)(R7)-; Rl is selected fromH, alkyl,
al kenyl, cycl oal kyl, cycl oal kyl al kyl , heterocycl oal kyl, heterocycl oal kyl al kyl,

aryl, aryl al kyl wdgteeQaryl, heteroarylal kyl, aryl cycl oal _ O\,
-C(0)R8, -C(0)0R9, -<( o)lng, - S(0) 2R19, K us200R 15w

- 298 -

The substrate used below has been described (Y.Yasuda et al., J. Biochem. , 125,
1137 (1999)). Substrate and enzyme are commercially available. A Km of 4 uM was
determined in our lap for the substrate below under the assay conditions described

and is consisitent with Yasuda et al.

The assay is run in a 30ul final volumse using a 384 well Nunc black plata. 8
concentrationsof compound are pre-incubated with enzyme for 30mins at 37C
followed by addition of substrate with continued incubation at 37C for 45 mins. The
rate of increase in fluorescence is linear for over 1h and is measured at the end of the

10 incubation period using a Molecular Devices FLEX station plate reader. Kis are
interpolated from the IC50s using a Km value of 4uM and \he substrate concentration
of 2.5uM.

Reagents
15 Na-Acetate pH 5

1% Brij-35 from 10% stock (Calbiochem)
OMSO
Furified (>95%) human liver Cathepsin D (Ainens Research & Technology Cat# 16-12-
030104)
)0 Peplide 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
’5 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.
30 10ul of compound is added to 10ul of 2.25nM enzyme(3x) diluted in assay buffer
without DMSQ, mixed briefly, spun, and incubated at 37C for 30mins. 3x substrate
(7.5uM) is prepared in 1x assay buffer withoul DMSO. 10ul of substrate is added to
each well mixed and spun briefly to initiate the reaction. Assay plates are incubated



C(O)N(R11) (R12), -S(O)N(R11)(R12), -S(0)2N(R11)(RI'2), -N@2, -N=C(R8)2 and R2
is Hor alkyl; R5 is selected fromH, alkyl, alkenyl, cycloal kyl,

cycl oal kyl al kyl , heterocycl oal kyl al kyl, aryl, arylal kyl, heteroaryl,

het eroaryl al kyl , arylcycloal kyl, -OR's, -ON, -C(0)R8, -C(0)0R9, -S(O0)R,

-S(0) 2R19, -CM)MRBBP(R1L2), S(0)N(RL1) (RL12), -S(0) 2N RiyL26k21700- NO2,
-N-C(R8)2 and -N(R8)2; provided that RL and R5 are not both selected from
-NO2, -N=C(R8)2 and - N(R8) 2l Rl and R4 are independently selected from
H, al kyl, cycloal kyl, cycl oal kyl al kyI t¥er ocycl oal kyl ,

B e s i L M (Y
_5R19, - S(0) NoBad)ExRINA)393mBEM2N( Rl 1) (R12), - N(RL1) (RL2), -N(RL1)C(0)R8,

RE A By are ) S N Al S verton it o R da oA BaTy | al ol

het er ocycl oaldq/lo atioat s000y qirefatdbyyl abdokiy0.1 1@atydut 100 yMahdre|prefbbirabantyd. 1

het er oar y|. al %/2 Lnggo - 0H2- 0- Si (R8) (R16) (R18), -SH, -CN,-C(0)R8, -C(0)OR6,
-C(0) I N(R11) ? ABGUETSEN- T80y N(RLL) (RL2), js(0)2N(: 111) (R12), N(RL1)(RL2).
-1 N(R11) C( 0) R8, mmmq»go@)amwmw«smmmmmdsm(mz) bIRAGHND m@mmym@eo) OR8 and
- C(=NOH) R8; 75 nM.

structure struciure

a oxy®

o Oy

he u

R0 ~ (7

HNﬁ_Q L%‘Ifb

HN#”;O HN=( ! :



or RB and R4 or R6 and R7 together with the carbon to which they are attached
are conbined to formnulticyclic groups of the follow ng fornulae: A>K orssis
ssss' 111. wherein Mis -CH2-, S, -N(R)- or 0, A and B are independently aryl
or heteroaryl and q is 0, 1 or 2 provided that when q is 2, one Mnust be a
carbon at om andwohiRngsiis 2, Mis optionally a doubl e bongrigndsyhieh the
proviso that when R3, R4, R6 and R7 formsaid nulticyclic groups o r 1ThA p-
R14 R14 (MCl R14 R14 then adjacent R3 and.@dgor R6 and R7 groups cannot be
conbined to formsaid multicyclic groups; R8 is independently sel ected
fromH, alkyl, alkenyl, alkynyl, cycloal kyl, cyghoal kyl al kyl, cycl oal kenyl
het erocycl oal kyl , het er®cycl oal kyl al kyl, aryl, | al kyl , heteroaryl,

het eroaryl al kyl , -@R -N(R16) (R16), -N( 1915%&( 0) R16, -N(R16) S(0)R16,
-IN(1'V) S(0) 2R16, - N(RE6) 8(29 2N( R16) (R17), - N ) S(0) N(R16) (R17),

- N(R18) C(0) N( R16) ( RL7)™ R(8) C( 0) OR16; iy

HN= N.pht

%ﬁk



315 RO is independently selected fromthe group consisting of H, alkyl,
cycl oal kyl, cycl oal kyl al kyl, heterocycl oal kyl, heterocycl oal kyl al kyl, aryl,
aryl al kyl , heteroaryl and heteroarylal kyl; R16 is independently sel ected
fromthe group consisting of H, alkyl, alkenyl, cycloal kyl, cycloal kyl al kyl,
cycl oal kenyl , woevemnsisicl oal kyl , het erocycl oal kyl ar kyl , ramyszongwyloal kyl |

het eroaryi, heteroaryl al kyl and -N(RI 5) (R16); R11, R12 and R13 are

i ndependent|ly selected fromthe group coggisting of H alkyl, cycloalkyl,
cycl oal kyl al kyl , heterocycl oal kyl, heterocycl oal kyl al kyl, aryl, aryl al kyl,
het eroaryl, heteroarylal kyl, -C(0)R8, -C(0)OR9, -S(0)R19, -S(0)2R10 ,

-C(0) N(R15) (R16), -S(0)N(R15)(R16), -S(0)2N(R15)(R15) and -CN R14 is
1-5 substituents independently selected fromthe group consisting of alkyl,
al kenyl , al kynyl, cycl oal kyl, cycl oal kyl al kyl, cycl oal kenyl, heterocycl oal kyl
het er ocycl oal kyl al kyl , aryl, arylal kyl, heteroaryl, heteroaryl al kyl, hal o,
-CN, -0OR15, C(0)R15, -C(0)OR15, -C(0)N(Ft15)(R16), -SR15, -S(0)N(R15)(R15),
-S(0) 2N(R15) (R16), -C(=NOR15)R16, -P(0)(OR15)(0R16), -N(R15)(R16),

N(R15) C(0) R16, -N(R15)S(0)R16, -N(R15)S(0)2R16, -N(R15)S(0)2N(R16) (R17),

N( R15) S(0) N(R16) (R17), -N(R15)C(0)N(R16) (R17) and - N(R15) C(0)OR16; Al5,
R16 and R17 are independently selected fromthe group consisting of H alkyl,
al kenyl , al kynyl F | oal kyl, cycl oal kyl al kyl, heterocycl oal kyl ,
heterocycloalkylarigﬁqfagyl, aryl al kyl, heteroaryl, heteroarylal kyl,

aryl cycl oal kyl , aryj rocycl oal kyl , R18-al kyl, R18-cycl oal kyl ,

R18- cycl oal kyl al kyl , - rocycl oal kyl ,

R18- het er ocycl oal kyl yl , Rt8-aryl al kyl, R18-heteroaryl and

R18- het er oar yl al kyl ;

The following compound

AT

HN=

5 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 aminc

acids 1-454) was generated from the full length BACE1 ¢DNA (full length human

10 BACE1 cDNA in pCDNA4/mycHisA construct; University of Taranio) by PCR using
the advantage-GC cDNA PCR kit (Clontech, Palo Alto, CA). A Hindlll/Pmel Iragment
from pCDNA4-sBACE1myc/His was blunt ended using Klenow and subgloned into
the Stu | site of pFASTBACI(A) (invitrogen). A sBACE1mycHis recombinant bacmid
was generated by transposition in DH10Bac cells(GIBCO/BRL). Subsequently, the

15 sBACE1mycHis bacmid construct was transfected into sf9 cells using CellFectin
(Invitrogen, San Diego, CA) in order to generate recombinant baculovirus. Sf9 cells
wore grown In SF 900-!l medium (invitrogen) supplemented with 3% heat inactivated



R15, R16 and R17 are R2pR2\3 OR23 \Y4Or n( )r1)1 m mwherein R23 nunbers 0 to
5 substituents, mis O to 6 and nis 1 to 5; R18 is 1-5 substituents

i ndependently sel ected fromthe group consisting of alkyl, alkenyl, aryl,

aryl al kyl, aryl al kenyl, aryl al kynyl, -NO2, halo, heteroaryl, 316

HO- al kyoxyal kyl wo-266k8ss311ON,  al kyl - CN, - C(0) R19, -C(0)OH, %9;095,]_‘9,“0
-C(0) 1\ I HR26, - C(0)NH2, -C(0)NH2-C(0)N(al kyl)2, -C(0)N(al kyI ) (aryl),
C(0) N(al kyl') (heteroaryl), -SR19, -S(0)2R29, -S(0)NH2, -S(0)NH(alkyl),
-S(0) N(al kyl) (al kyI ), -S(0)NH(aryl), -S(0J GZN -S(O) 21\ | HR19,

“oR2b. 0. het drstend Gakpshinig! f@é‘f)r&ar‘ﬁﬁwwéﬁg NG A T

-NH2, - NNW 1p\|z1c(L@| ﬂﬂyiﬁe)tﬂsBAd,\IErayq/Hxalvkysl\)ﬁs usd&(tarryeahkwf )ogéhmhﬁtfawgbéwgkyl ),
-NHC(0) R26, - '\&Wﬁg%l}ﬁ?n r\olbll_'r:sc(ln?acl_I ée l\fv\élre) pelleted by centrifugation at 3000xg for 15
minutes. The supernatant, containing secreted sBACE1, was collected and diluted
5  50% v/v with 100 mM HEPES, pi4 8.0. The diluted medium was loaded onto a Q-
sepharose column. The Q-sepharose column was washed with Buffer A (20 mM
HEPES, pH 8.0, 50 mM NaCl).
Proteins, were eluted from the Q-sepharose column with Buffer B (20 mM
HEPES, pH 8.0, 500 mM NaCl). The protein peaks from lhe Q-sepharose column
10  were pooled and lcaded 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 Bufter 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
15  assessed by SDS-PAGE and Commassie Blue staining. N-terminal sequencing
indicated that greater than 90% of the purified SBACE1 contained the predomain;
hence this protein is referred to as sproBACEY.
Peptide Hydrolysis Assay.
The inhibitor, 25 nM EuK-biolin labsled APPsw substrate (EuK-
20  KTEEISEVNLDAEFRHDKC-biotin; CiS-Bio International, France), 5 pM unlabeled
APPsw peptide (KTEEISEVNLDAEFRHDK; American Peptide Company, Sunnyvale,
CA), 7 nM sproBACE1, 20 mM PIPES pH 5.0, 0.1.%Brij-35 (protein grade,
Calbiochem, San Diego, CA), and 10% glycerol were preincubated for 30 min at

30°C. Reactions were Initiated by addition of subsirate in a 5 pl aliquot resulling in a
25 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/mt SA-XL665 (cross-linked allophycocyanin protein coupled to

streptavidin; CIS-Bio international, France) (0.5 ug/well). Plates were shaken briefly

and spun at 1200xg for 10 seconds to pellet all liquid to the bottom of the plate before
30 theincubation. HTRF measurements were made on a Packard Discovery® HTRF

plate reader using 337 nm laser light to excite the sample followed by a 50 us delay

and simultaneocus measurements of both 620 nm and 665 nm emissions for 400 ps.



NHC( 0) N(al kyl') (al kyl), -N(al kyl)C(0)NH(al kyl'), -N(al kyl)C(0)N(al kyl) (al kyl),
NHS(0) 2R26, - NHS(0) 2NH(al kyl ), -NHS(0)2N(al kyl) (al kyl),

-N(al kyl ) S(0) 2NH( al kyl ) and - N(al kyl ) S(0) 2N(al kyl) (al kyl); or two R18 noieties
on adj acent carbons can be |inked together to form R19 is al kyl, cycloal kyl,
aryl, aryl ar ko 20¢ns08s8t1er oar yf al kyl ; R29 is al kyl ,paayuskrosd4ciph, aryl, hal o
substituted aryl, aryial kyl, heteroaryl or heteroaryl al kyl; and wherein
each of the alkyl, cycloal kyl, cycloal ky, %ﬁjkyl het er ocycl oal kyl ,

het er ocycl oal kyl al kyl, aryl, aryial kyl, heteroaryl, heteroaryl al kyl, al kenyl

and al kynyl gr 0U|R§50'd8teﬁikmaﬁir% fthﬁb{td?éc}l)R%reH@lerB?\ed@ md%%unr%]@e R11, R12, RI3
and R14 are |ndependentl¥ unsubstituted or substituted %re@f 5 R21 groups

i ndependent | REret 6RaNGE of isnietatie BrsessenemRlieépingydiyed Pk 'Yeenyl , al kynyl,
cycl oal kyl , mweés@a:hd@yét@lzbyﬂm (Gaspd@akke Nyt lthe ds}ewfc@@!vbmb@haemranons of /
heterocycloalk | kyl, y églalkyl &fgeroa het er oar Ialkﬁ1 hal o,
ON, -ORLS, Y iieEEoncasiiratanaes Gpie @ﬂ"ne@ﬁﬁess' #) (R16)
- ﬁl:I(_I(R Eé )1(52(1 g)ltﬁ)s dalfaE.(«iﬁ)s) ﬁNM(dﬂhEbi Ql?g@maprfﬁ(salmo R&@ftwar?(s@l)eéﬁlglf&r(&%gr
" Oro- N RSy O R i Pl A aAY ot Rl G MBI ) Tob RFAY S( 0) R,
- N( R15) S( 0) 2(1+ 10/ ogfEIER0-Ki(* R1IS 1G(€)); XRY. 6re leddriRibd pE{dhc@MN(dRb6 o( RY 73 the
-N(R15) S(0O 6) (R17),
IN(RLS) & 0) rereott ohseip et pt) Hed b oyt boes g kiR Sl S Rpaety ™
-S(0) 2R15; 317 Compousdsiofithe presentéaehtiart hava @andCioyrangeclyah aadiR@nlyle, cycl oal kyl ,
I Ik | al | al kyl,
eyl 02 ol ol oAb ARKAASP YL ISETTHEL AR YL Bl o 0 1
|ndependentIgbanmmbMtﬂ?mﬂaﬂcomeHMSnWhub@uhawamklﬁwéhé%mbgﬂmMps |ndependently

selected fromth roJp eonsi sti n | pal kyl, cycl oal kenyl ,
het er ocycl oal kyl , "1"9'9 ﬁ%‘?’@?%ﬁ‘ﬁ? %%Xreéﬁg%cb ,' OR15, -C(0)R15,

- C(0) OR15, -al kyl - C(0) OR15, C(O)N(R15)(R16) _SRi s,




S(0) N(R15) (R16), s(0)2N(R15)(rinl6), _C(=NORI5)R16, -P(0)(OR15)(0R16),

-N(R15) (R16), -al kyl-N(R16) (R16), -N(R15)C(0)R16, OH2-N(R15) C(0)R16,

N(R15) S(0) R16, -1 N(R15)S(0)2R16, -CH2-N(R15)S(0)2R16, N(R15)S(0)2N(R16)(R17),
-N(R15) S(0) N(R16) (R17), -N(R15)C(0)N(Ft16) (R17), -CH2-N(R15)C(0)N(R16)(R17),

- N(R15) C( 0) OR1Gyo mbdidssdN( R15) C(0) OR16, N3, -NORL5, - NQZpcrilfbhihmoand

-S(0) 2R15; or two R21 or two R22 noieties on adjacent carbons can be |inked

t oget her tcyor to formb5 and when R21 or R22 are selected from
the group consisting of -C(=NORL5)R16, :f§#4R15) C(0)R16, - CH2- N(RL5) C(0) R16,
-N(R15) S(0) R16, N(R15) S(0)2R16, -CH2- N(R15) S(0) 2R16, - N(R15) S(0)2N(R16) (R17),
-N(R15) S(0) N(R15) (R17), -N(RLB),C(0)N(R16) (R17), -CH2-N(R15)C(0)N(R16)(R17),
N(R15) C(0) OR16 and - CH2- NQRIS) R16, R15 and R16 together can be a 02 to 4
chai n wherein, optionalty, one, r three ring carbons can be repl aced by
-0(0)- or -N(H) and R15 and R16, er with the atol Q which they are
attached, forma 5 to 7 nenbered ringN optionally su ft teQQy R23
R23 is 1 to 5 groups independent cted fromthejgroug cy

al kyl, al kenyl, al kynyl, cycl oal : oal kyl al"yy, cycl oa

het er ocycl oal kyl , heterocycloalkylalky aryl, aryl al kyl ,
het eroaryl al kyl , halo, -CN, -0R24,

”»L)C(ﬂﬁ/\o @\m{oﬁo g




C(0O)R24, -C(0)0R24, -C(0)N(R24) (R25), -SR24, -S(O)N (R24) (R25), (=NOR24)R25, H
) C-S(0)2N(R24) (~25,, _-P(0)(0R24)(0R25), -N(R24)(R25), -alkyl-NR24)(R25),
-N(R24) C(0) R25, -CH2-N(R24) C(0) R25, -N(R24) S(0) R25, N(R24)S(0)2R25,
- CH2- N( R24) S( 0) 2R25, -N(R24) S(0) 2N( R25) (R26), N(R24)s(o0) N(R25) (R26) ,
N( R24) c( 0) N( R emé3311 cH2_N( R24) c(0) N(R26) (R26), 318 PQyWRuy/@(10Y0R23,
-CH2-N(R24) C(0) OF123, -S(0)R24 and -S(0)2R24; and wherein each of the al kyl,
cycloal kyl, cycloal kyl al kyl, heterocyc| gad kyl, heterocycl oal kyl al kyl, aryl,
aryl al kyl , heteroaryl, heteroaryl al kyl, "al kenyl and al kynyl groups in R23 are
i ndependent|ly unsubstituted or su@gti tuted by 1 to 5 R2' groups independently
sel ected fromthe groupcronsisting of alkyl, cycloalkyl, hetﬁgocycl oal kyl ,

il

aryl, heteroaryl, halof -CF3,C0xON\- 4, -C(0)R24, -C(0)OR2 al kyl - C(0) OR24,
C(0) N(R24) (R25), -SR24,\ -S(0) N§ 4Z (R25), -S(0)2 53 efrNOR24) R25,
-P(0) (OR24) (OR25), -N(R24) - | kyl - N( R24) ( {0) R25,

- CH2- N(Re4) O(0) R25, - NOR2

“N(R24) S(0) 2Re¥. - NfR24) S( 0) 2R25,
- N( R24) S( 0) 2N( R25) ( R26) ;

R25) (R26) ,

-CH2- N(R24) c(0) "25) (R26), ™™N(R24) ({0)VDR25, CH2- N( R24)c(0) OR2 -S(0) R24 and
- S(0) 2R24; R24, R25 and R26 i ndependently sel ected the group
consisting of H, alkyl, cycloal kyl ~Cycl oal kyl al kyl, heterocy al kyl ,

het er ocycl oal kyl al kyl , aryl, arylal kyl, heteroaryl, heteroaryl al kyl,
aryl cycl oal kyl, R22-al ky|,, R22-cyé&floal kyl, R22-cycl oal kyl al kyl ,
R22- het er ocycl oal kyl 2 het ey ocycl oal kyl al kyl, R22-aryl, RAR- aryl al kyl ,
R22- het eroaryl and R224het er oa NH N\FsNH
N




R22 is 1-5 substituents independently selected fromthe group consisting of

al kyl, aryl, arylalkyl, -N®2, halo, -CF3, -CN, alkyl-CN, -C(0)R28, -C(0)O0OH
C(0) 01928, -C(0)NHR29, -C(0)N(alkyl)2, -C(0)N(al kyl)(aryl),
C(0)N(al kyl') (heteroaryl), -SR28, -S(0)2R29, -S(0)NH2, -S(0)NH(alkyl),

-S(0) N(al kyl ) (vab kashdss3n S(0) NH(ary1), -S(0)2NH2, - S(0) 21PCHRSB)4/04800) 2NH( ar y1) ,
S(0) 2NH( het er ocycl oal kyl), -S(0)2N(al ky1l)2, -S(0)21V(arkyl)(aryl), -0OH -0R29,
0- heterocycl oal kyl, -0-cycl oal kyl al kyl, -0-heterocycl oal kyl al kyl, -1\1H2, -NH
R29, -N(al kyl)2, -N(arylal kyl)2, -N(aryl3f%yl)(heteroarylal kyl), -NHC(0)R29,
NHC( 0) NH2, - NHC(0) NH( al kyl), -NHC(0) N(al kyl) (al kyl), N(aIkth&XO)NH (al kyl),
-N(al kyl ) C(0) N(alkyl) (a)kyl), -NHS(0)2R29, NHS(0)2NH(al kyl),
-NHS(0) 2N(al kyl ) (al kyl), -(al ky0S(0)2NH(al kyl) and JL\_/C

N(al kyl ) S(0) 2N(al kyl ) (ai kY1l); R28 is al kyl, cycloal kyl, M %%

het eroaryl al kyl ; and R29 is al kyl, cycloal kyl, aryl, gj het er oaryl or
het er oaryl al kyl ;

ar yNal
0 mp o

"y
Hn==(




319 provi ded that neither
di -substituted with (-000R15 or
- N(R15) C(0) R15, -N(R15) S(0)R16,
-N(R15) S(0) N(R16) (R17), -N(R15)
provi ded t hat WR208§83R6 ar e not
H and R15 is heteroaryl; and

RI nor R5 is -0(0)-alkyl-azetidinone or alkyl
-C(0) N(R15) (R16)) and (-N(R15) (R15),
- N(R15) S(0) 2R16, - N(R15) S(0)2N(R16) (R17),
C(0) N(R16) (R17), or -N(R15)C(0)OR16);
-al kyl aryl -aryl - SO2- N( RIGyyswép41vher ein R15 i s
provi ded that the conpound is not: (i)

4, 4-di met hy1l- 2- am no- 5- (4- chl or ophenyl}g#. 5- di hydr o- 6- hydr oxypyri m di ne; or

(ii) 4,4-diethyl-2-am no-5-(4-

chl orophenyl) - 4, 5- di hydr o- 6- hydr oxypyri m di ne.

A compound of claim1l wherein R is H 3. A conpesd of claim1 wherein F13,

R4, R5 and R7 are independently selected fromth
cycl oal kyl, cycl oal kyl al kyl, heteroc

aryl al kyl , heteroaryl, heteroaryla\f
-CN,-C(0)R5, -C(0)01: 19~ C(0) N( R}.1)

-S(0)2N(R11) (R12), -N('R 2)
-N(R11) C(0) N(R12) (R13), = N( Rt
1 wherein R3, R4, R6 and R7 ar

het eroaryl, heteroarylal kyl, arylal ky ycl oal kyl

pup con5|g¥|ng of al kyl,

cE‘L‘Ioalkyl heY ef efocycl @al ) gyl , aryl,

nhal o, - OH2- (R13), -SH,

2), -SR15,.-¢2 R12),
I'NOR11) C(0) R81 - F

and - C(=NOH) pound of claim
el ecyéd fromthe group of aryl,

het er ocycl oal kyl al kyl, al kyl and cycl oal kyl al kyl. 320 5. A conpound of claim1l
ndepngFntly

wherein R3, R4, R6 and R7 are




and R1L and R5 are independently H CH3, j\--1 Rzi OH (

WO 2005/058311 PCT/US2004/041700

- 308 -




6. A conpound of claim1l selected fromthe group consisting of: 321 --/-

WO 200S/D58311 PCT/US2004/041700

Human mature Renin enzyme assay:
Human Renin was cloned from a human kidney cDNA library and C-terminally
epitope-tagged with the V5-6His sequence into pCDNA3.1. pCNDA3.1-Renin-V5-

5  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 transter(FRET) peptide substrate, RS-1(Molecular

1I0 Probes, Eugene, OR) in 50mM Tris-HCi pH 8.0, 100mM NaCl, 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 activily was defined as the percent decrease in renin
induced fluorescence at ithe end of the 40min incubation compared to vehicle controls

15 and samples lacking enzyme.

1% of hRenin at 100 uM

Compound
68.8




322 7. A pharmaceuti cal conposition conprising a conmpound of any preceding
claimand a pharnmaceutically effective carder. 323 8. A conpound for use in a
met hod of inhibiting aspartyl protease in a patient, wherein the conpound is a
conpound having the structural Fornula IB: -R2 |

WO 2005/058311 PCT/US2004/041700

-310-

fm
H,C;H‘ /C(:\Q/\Né@\o

75.3

769

In the aspeci of {the invention relating to a combination of a compound of
formula | with a cholinesterase inhibitor, acetyl- and/or butyrylchlolinesterase
inhibitors can be used. Examples of cholinesterase inhibitors are tacrine, donepezil,
rivastigmine, galantamine, pyridestigmine and neostigmine, with tacrine, donepezil,

5  rivastigmine and galantamine being preferred.

In the aspect of the invention relating 10 a combination of a compound of
formula | with a muscarinic antagonist, m, or m, antagonists can be used. Examples
of m¢ antagonists are knawn 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;

10  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; andin WO 03/031412, alt of which are
incorporated herein by reference.

For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceulically acceptable carriers can be either solid or liquid.

15  Solid form preparations include powders, tablsts, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of from
about 5 to about 85 percent active ingredient. Suitable solid carriers are known in the
art, .9. magnesium carbonate, magnesium stearate, talc, sugar or lactose. Tablets,
powders, cachets and capsules can be used as solid dosags forms suitable for oral

20  administration. Examples of pharmacseutically acceptable carriers and methods of
manufacture for varlous compositions may be found in A. Gennaro (ed.), Remington's
Pharmaceutical Sciences, 18th Edition, (1990), Mack Publishing Co., Easton,

Pennsylvania.



NN, I3 UNR4 (IB) or a stereoi soner, tautoner, or pharnmaceutically acceptable
salt or solvate thereof, wherein Uis -C(R6)(R7)-; Rl is selected from
H, al kyl, al kenyl, cycl oal kyl, cycloal kyl al kyl, heterocycl oal kyl,

het erocycl oal kyl al kyl, awl, arylal kyl, heteroaryl, heteroarylal kyl,

aryl cycl oal kywo200R38)1 - CN, -C(0)R8, -C(0)O0R9, - S(0)RLOPCTE2UWIRIB,

C(0)N(R11) (R12), -S(O)N(R11l)(R12), -S(0)2N(R11)(R12), -NO2, -N=C(R8)2 and

R2 is selected fromH, alkyl, alkenyl, cycloal kyl, cycl oal kyl al kyl,

het er ocycl oal kyl al kyl, aryl, heteroaryl, Het er oar yI al kyl, arylcycl oal kyl, -OW

5, 0) R8, 0 0 12
-5 O)C( N( )R11) ( Ri:(Z) ) B o ?’\E@Ri’?’t‘?ﬁfd§"9‘>’3‘°1\i58“"°”f\1§%%‘%%”9358 N%“ﬁ@"f Asan 193 s
sel ect ed fr onxempte gy be alektamed waterclr ealdepropylepe lotyadlkepludibky for parenteral
het | oal; I ,
aryi cycl ol ket asafigpr oi@eleBly o opgBi 8 ofaspll i, 4Bk B ang

-C(0) N(R11) ( FOI@;ISIOMB(I(DQM Mm)pqmzatlons (T@)IZN(OFML)C(GRPE-)"O"N@Z intrangg R3) 2 and
-N(R8) 2; pgroviglessdah R and RS are not both selected from-NX®2, -N=C(R8)2

and
Aerosol preparations suitable for inhalation may include solutions and solids in

powder form, which may be in combination with a pharmaceulically acceptable
carrier, such as an Inert compressed gas, €.g. nitrogen.

Also included are solid form preparations which are intended to be converted,

10  shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solulions, suspensions and emulsions.

The compounds of {he 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

15  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 eflective amount lo achieve

20 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.

25 The actual dosage employed may be varied depending upon the requirements
ol the patient and the severity of the condilion being treated. Determination of the
proper dosage regimen for a particular situation is within the skill of the art. For
convenience, the 1otal daily dosage may be divided and administered in portions
during the day as required.

30 The amouni and frequency of administration of the compounds of the invention
and/or the pharmaceutically acceplable 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



N( R8) 2; R3 and R4 are independently selected fromH, alkyl, cycloal kyl,

cycl oal kyl al kyl , heterocycl oal kyl, heterocycl oal kyl ai kyl, aryl, arylal kyl,

het eroaryl, heteroarylal kyl, halo, -CH2-0-Si (R3)(R10)(R13), -SH, -CN, -C(0)RS,
-C(0)O0R3, -C(0)N(R11)(R12), -SR13, -S(O)N(R11l )(R12), _s(0)2N(R11)(R12),
_NCRLL) (R12) | Noddged) RB, NCRLL) s(0) R10, _NCRLL) c(0) N Reblflidlinog 324

-N(R11) C(0) OR5 and - C(=NCH) Rs R6 and R7 are independently selected from

al kyl , cycl oal kyl cycIoaIkyIaIkyI het er ocycl oal kyl , heterocycl oal kyl al kyl ,

aryl, aryIaIkyI heteroaryl heteroarylalﬁyp hal o, - CH2-0- Si(F19)(R10)(R19),

-SH, -CN, -0(0) -C(0)0R9, -C(0)N(R11)(R12), -S R19, -S(0)N(R11l)(R12),
-S(0) 2N( R11) ( ng/dav IRERD1YIORTIFIY. Rieteray'y | @)ad®y, 1o SRTE/43¥S(DiRIe four divided
-N(1111) C(0) N( Baga4 1913), - N(F111) 0(0)OR9 and - O( =NOH) F16; or R3 andR4

or R5 and R7 together with the carbon to which they are attached are conbined
to form multicyclicViEBaremeruate feny'a s H§ed Brerpbiigtion with a cholinesterase

----R14 R14R14 uﬁ%ltﬂtor e 0B&jritive didoiders, Weﬂw@acﬁv@(c%ﬂbﬂerﬂﬁnﬁybéc@nd B are
i ndependently d%' 58 Qet eroa?%ll and in@alg’ 1 or 12 rovi de hat en q 1s2,
one M st be Adupelyad sraipasteshreaianial, ojr plaalf shdiAReEaL SBRANE bond.
and with the prompssing Aatmpdred dRBormiath, | dRA saondlidestdrasenisaiborriniat i cycl i ¢ groups
then adj acent K3, andoRaf afRBoRR el LONBS aGANIRL el CrRO TS Lol o i ™ 2l d

mul ticyclic group
combmallon can be administered individually or together in any conventional oral or

parenteral dosage form such as capsule, tablet, powder, cachet, suspension,

10  solution, suppository, nasal spray, etc. The dosage of the cholinesterase inhibitor can
be determined from published material, and may range from 0.001 to 100 mg/kg body
weight.

When separate pharmaceutical compositions of a compound of formula | and a
cholinesterase inhibitor are to be administsred, they can be provided in a kit

15 comprising in a single package, one container comprising a compound of formula | in
a pharmaceutically acceptable carrier, and a separate container comprising a
cholinesterase inhibitor in a pharmaceutically acceptable camier, 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

20  combination when, for example, the compaonents must be administered at different
time intervals or when they are in differant 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 aiternatives,

25 modifications and variations are intended to fall within the spirit and scope of the

present invention.



1118 is independently selected fromH, alkyl, aikenyl, alkynyl, cycloal kyl,
cycl oal kyl al kyl , cycl oal kenyl, heterocycl oal kyl, heterocycl oal kyl al kyl, aryl,
aryl al kyl, heteroaryl, heteroarylal kyl, -0R19, -N(R15)(R16), -NR15)0(0)R16,
-N(R15) S(0) R16, -N(R15)S(0)2R16, -N(1115)S(0)2N(R15)(R17),
-N(R15) S(0) N(R16) (R17), -N(R15)C(0)N(R863(R17) and -N(R15) C(0)OR16; 325

R5 i s independently selected fromthe group consisting of H, alkyl,
cycl oal kyl, cys&hmal kyl al kyl , heterocycl oal kyl, heterocycl oal kyl al kyl, aryl,
aryl al kyl , heteroaryl and heteroarylal kyl; R15 is independently sel ected
fromthe group consisting of H alkyl, alkenyl, cycloal kyl, cycloal kyl al kyl,

cycl oal kenyl 1, hetpeé&ﬁp/&Jnaamlak&Mb,théwﬁmmaymdr@@lalqml al kyl, aryl, arylalkyl, _
heteroaryl, heteroarylal kyl and - N(R15) ( R16); Ril, Al2 and a ti

are |ndependently selected fromthe groMpR%onS|st|ng of H, aIkyI cycl oar kyl

cycl oal kyl al kyl , heterocycl oal kyl , 9‘1\0cy%j oal kyl al kyl , aryl, arylal kyl,
het eroaryl, heteroaryl al kyl, C(O) f7‘418 ¢(0) 0115, -S(0) R15, - S( 0) 2R15,

C(0) N(R15) (R16) , -S(O)N(R15)(R16) th-IS ) (hi and -ON; R14 is
1-5 substituents independently select t he group consisting of alkyl,
al kenyl, al kynyl, cycl oal kyl , cycloalky aIkyI cycl oal kenyl , heterocycloalkyl,
heterocycloalkylalkyl, aryl, yl al kyl, heteroaryl heteroarylalkyl, hal o,

-ON, -0OR15, (C(0)R15, -C(0)0R15 C(O)N@RlS)(RlG) - SR15, -S(0)N(R15)(R16), ,

or a stereoisomer, tautomer, or pharmaceutically acceptable salt or solvate
thereof, wherein

U is -C(R®)(R)-;

R'is selected from H, alkyl, alkenyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
arylcycloalkyl, -OR', -CN, -C(O)R?, -C(O)OR?®, -S(O)R'®, -S(0),R°,
-C(O)N(R™)(R'?), -S(O)N(R")(R"?), -S(O).N(R"")(R'?), -NO3, -N=C(R®), and
-N(R%z;

R?is H or alkyl;

R> is selected from H, alkyl, alkenyl, cycloalkyl, cycloatkylalky!,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, arylcycloalkyl,
-OR'%, -CN, -C(O)R®, -C(0)OR?, -S(O)R'®, -S(0),R'®, -C(O)N(R")(R™),
-S(OIN(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%)z;

R®and R* are independently selected from 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(0)R'®, -N(R'")C(O)N(R™)(R'®),
-N(R")C(O)OR® and -C(=NOH)R?;



- S(0) 2N( R15) (R16), C(=N0915)R16, -P(0)(OR15)(0R15), -N(R15)(R16),

-N(R15) C(0) R16, -N(R15)S(0)R16, -N(R15)S(0)2R16, -N(R15)S(0)2N(R16)(R17),
N(R15) S(0) N(R15) (R17), -N(Fi 15)C(0)1\1(R16) (R17) and - N(R15) C(0) OR16;

R15, R16 and R1' are independently selected fromthe group consisting of H,
al kyl, al kenyl, al kynyl, cycl oal kyl, cgt4oal kyl al kyl, heterocycl oal kyl

het erocycl oal kyl al kyl , aryl, arylal kyl, heteroaryl, heteroarylal kyl,

aryl cycl oal kyl, W%hﬁ@%ﬁ@%@b%e'ﬁﬁ* se|8£|a§d %Jﬁyahkyl Sog¥gl oal kyl,

R18- cycl oal kyl aI kyl, R15- heterocycl oal kyl, erocycl oal kyI al kyl ,
R18-aryl, Ri®ckealyialkyl heteresclnaliodr hﬁer@py%ﬂkml&d h@éylew Kyl %ﬂm@mawlor R15, RL6

and R1_ are noter$figri 1BR3- uIbes gl (b Jsmtcwf@ﬁﬂs cid)Rs 0 to 6 and nis

"I to 5; §u §2t|tu¢9nts |n pen select dfromthe group

consi sting of( 9)%% -C&) Néﬂyl argi acﬁ@'éﬂ':ky G INEAYIR Dar yl al kynyl , - N2,

hal o, het ero I 2 3} 1 1CER(R™ 1 0) R19,

"o0jon Sl ogls 928 F'**‘%ﬁ%ﬁ e %z%)ﬁ&? Iy 2,

- C(0) N( al kyI P)OB N%(aNQH hat eroaryl), -SR19, - S( 0) 2R20, - S(0) NH2,

- S(0) NH(al kyl > BRO}M ﬁl* () 409 e S M N b b wr LM, - S(0) 2N,

- S(0) 2NH( het er ocycl oal kyl ), al kyl) 2, %O) 2N(al kyl')(aryl), -0CF3, -OH,
attachéd are combined to form muI icyclic groups of the following formulae:

R14
R14 14 R14

wherein M is -CH»-, S, -N(R‘g)- or O, A and B are independently aryI or
heteroaryl and q is 0, 1 or 2 provided that when q is 2, one M must be a carbon
atom and when g is 2, M is optionally a double bond; and with the proviso that

when R®, R R® and R7 form said multicyclic groups

\R14
R14 R14 R14

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

R® is independently selected from H, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkylalkyl, aryl,
arylalkyl, heteroary!, heteroarylalkyl, -OR™, -N(R"®)(R'®), -N(R'%)C(O)R'®,
-N(R™)S(0)R'™®, -N(R®)S(0)2R™, -N(R'®)S(0)N(R™)(R'),
-N(R™)S(O)N(R'®)(R'), -N(R™®)C(OIN(R'®)(R"") and -N(R')C(O)OR'®;



OR20, -0-heterocycloal kyl, -0-cycl oal kyl al kyl, -0-heterocycl oal kyl al kyl , -NH2,

-NHR23, -N(al kyl)2, -N(arylalkyl)2, N(aryialkyl)-(heteroarylal kyl),

- NHC(0) R20, - NHC(0) NH2, -NHC(0)NH(al kyl), -NHC(0)N(al kyl') (al kyl),

-N(al kyl )C(0) NH(al kyl'), -N(al kyl)C(0)N(al kyl) (al kyl), NHS(0)2R2',

-NHS( 0) 2NH( al kyl ), -NHS(0) 2N(al kyl ) (al&y ), -N(al kyl)S(0)2NH(al kyl) and

-N(al kyl' ) S(0) 2N(al kyl ) (al kyl); or two R18 noieties on adjacent carbons can be

| i nked toget her te f. \ a aryl, aryl al kyl

or hetaroaryl al kbl Is 'RééBenggégféé@CteQ{fk&%é@ ﬁﬁg%{isﬁh%% ¢ Lllg%al 0 substituted

aryl, aryl alckzylbalkwm)@mﬁwgallkybmemmwnloalﬂ(yll adatk;dcycloalkylalkylaardl aty@llei,n each of the

aIkyI, cycl het erocycl oal kyl , het erocycl oai kyl al kyl ,
i %%Ar%l {M&&Uﬁ%laﬂgf .

aryl, aryla er oar eroarylalkyl al kenyl and al kynyl groups in
R1, R2 F13, R4 R $IrmperRRentI3198eCtR@fromltOe QRMD COR&lzttnngf}l atyl,R14 are

d d I b d d I
et SRR SRk UL 80 PHe B, o ouns '”CFE’SF&[“ ’

cycl oal kyl alhetdrocycipalkgalkgkap, arﬁelkﬁrwywlawlheydrpaﬂmtkek@MI (8R)RYDal kyl , aryl,

e e e S Bl = A
_C(N(-g?;)lg( (1)?16 alkyPE)I6 DR EICORKGIRIKyL, NERIE) (IRAIBY, helgrl)okydloa‘ﬂ(ymm @e),
- CHRN( R15)(Eﬁ?‘ky'%ﬁé%%&%ﬁ%ﬁ&@é g@fg %ﬁ% i (0)2R18,

- NI (RL5) S( 0)2MRIBYY(R17)-S(OM(RRIEY %(@sz(\m (BRYLZNG -GN R15) C(0) N(R16) (R17),
2. N(R1S) O 0) NCBIAY (Rl IR AT o ) ) P A 4015

=NOR15, -
alkyl alkenyl alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloalkyl,

heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, hato, -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)2R™®, -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 R'® and R'" are independently selected from the group consisting of
H, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalky!, arylcycloalkyl,
arylheterocycloalkyl, R'®-alkyl, R'®-cycloalkyl, R'®-cycloalkylalkyl, R'-
heterocycloalkyl, R'®-heterocycloalkylalkyl, R'®-aryl, R"-arylalkyl, R'®-heteroaryl
and R'®-heteroarylalkyl; or

R'®, R and R" are

R23 R23 R23 o R23 0
Wow N

\J<
%\) ﬂ} <“g\$ 1 (%;")

wherein R numbers 0 to 5 substituents, mis Oto 6and nis 110 5;
R'8 is 1-5 substituents independently selected from the group consisting of

alkyl, alkenyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, -NOg, halo, heteroaryl,



327 and wherein each of the al kyl, cycl oal kenyl, cycl oal kyl,

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

het eroaryl, heteroarylal kyl, al kenyl and al kynyl groups in R21 are

i ndependently unsubstituted or substituted by -1 to 5 R22 groups independently
selected fromthe group consisting of a&yl, cycloalkyl cycl oal kenyl

het erocycl oar kyl , aryl, heteroaryl hal o, - - CN, -0R15 -C(0) R15,

0) OR15, 5) (R16
(o) 2N mﬁ% SRR, A %WM@%? OR@O Lorie) P RCRLS) (i)
- al kyl - N( Fi 1SJQ)REEY, CN@M&)@( O)RHEC( om«amw RABPAY @M@Wl) N( R15) S( 0) R16,

I N(R15) S(O 2 20N 7 -N(R15) S(0) N(R
16) (RL7) . NP 'km? TSR B R <%§ N%@é@%%“;fl ) (RLS) G 0) ORI
- CH2- N(R15) (ﬁ@)b‘l@i@' (alkg), SGQ)NMEWDN@QOzNS OPEASNERY, - S(0) 2R15; or two R21 or
t R22 b t t. e f 1155; 0
and when Ro1 kN0 RO R e S N P08 O SnoR1s) Ris,
- N( R15) C( 0) RD&, @H@taxmm@)awo)@mcloauwmw S(0) R16, - N( R15) S( 0) 2R16,

- CH2- N(R15 © 0) N(R16) (R17

NCRL5) O 0) ﬁ?@%%%ff%%@“% N U o PR\ Ri) o 0) 0Re and

- 0:42 N( :?|15) Gy PRkB)-( @Oarmtﬂimﬂlﬁ-l\ti'tfg@t)iﬁer Ni%(Q)blHa -8pIQ) "(M(a&(h&lc?o\)/\her ei nN( "
opti ona e c - or - -
agd R15 a%d '&H?Oimlkﬁzgwlw ﬁl(fnwl} @OPE@P@% &‘K 2{'@&&@ P()r{“t)ached, forma 5
tod7 rre(rjrbe: FNHB(@;R oﬂﬂH%(ﬁhiNW(a&Mbleftﬁﬁ@w(@W)@Bylf el R2|3k| S I1 tOIE grloups
i ndependen e a al ken al kynyl ,
cycl gal kyl, Ma?‘ﬁjc}%@gﬂ F 6}’)‘&1}& & @ﬁ%éégmél et%%o)gycl oa?/kyl Y v
het erocycl oal ky! at eyl R'® amoyét esaJInwdmCIeytl Carwwtse}aoé:xeylnkemwgeth@akybmh kyl, hal o,

-0R24, -C(0 OR24, 0) N(R24) (R25), - sRe4, N( R24) ( R25) ,
- S( 0) 2N( R24);®253 = ﬁ&?ﬁ}) 1925, 4 P% o§ ( OR)2£1) ( o)F225) , > NI ( RZZ?( &25) ) (Fe9)

R' is alky!, cycloalkyl, aryl, arylalkyl or heteroarylalkyl;

R% is alkyl, cycloalkyl, aryl, halo substituted aryl, aryialkyl, heteroary! or
heteroarylalkyl;

and wherein each of the alkyl, cycloalkyl, cycloatkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylaikyl, alkenyl and
alkynyl groups in R', R? R® R% R® R® R’, R® R® R', R", R R"andR" are
independently unsubstituted or substituted by 1 to 5 R*' groups independently
selected from the group consisting of alky!, 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(0)(OR"™)(OR'®), -N(R"*)(R'®), -alkyl-N(R")(R'®),
-N(R™)C(O)R'®, -CH,-N(R')C(O)R'8, -CH2-N(R™)C(O)N(R'®)(R'"), -CH,-R";
-CHN(R®)(R'®), -N(R'®)S(O)R'E, -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(O)N(R"*)(R"),
-CHo-N(R™)C(O)N(R®)(R"), -N(R")C(O)OR’®, -CH,-N(R'®)C(O)OR'®, -S(O)R'®,
=NOR'®, -N3, -NO, and -S(0),R"®



al kyl - N(R24) (R25), -N(R24)0(0)F125, -CH2-N(R24)C(0)R25, -N(R24)s(0)R25,
N(R24) S(0) 2R23, - CH2- N(R24) S(0) 2R25, - N(R24) S(0) 2N( R25) ( R26) ,

-N(R24) S(0) N(R25) (R26) , - N(R24) C(0) N( R25) (R26), .0142 N(R24)c(0)N(R25) (R26),
328 -N(R24) C(0) OR29, -CH2-1\1(R24)C(0)0OR25, -S(0)R24 and -S(0)2R24; and
wherein each of the al kyl, cycloal kyl,3t#cl oal kyl al kyl, heterocycl oal kyl,
het erocycl oal kyl al kyl , aryl, arylal kyl, heteroaryl, heteroarylal kyl, al kenyl

and_al kynyl groupgy bvﬂew%ﬁgeé’crhebf't@ﬁﬂ?n%%malklén*lﬂa}épﬁmﬁ Washigfiaigibst i tuted by 1

to 5 R2' groups ind ntly sel ec from roup consi'sti n% of al kyl,
cycl oaf kyl , hetaregys ybaplewcyclaﬁwalkwe@@f@&H@Jkyl mqer@aryl tproargalkyl, OR24,

: gg 83 %?m4)9?%g% c@ &%%@mwg&@ 0R24 FyMrB%@nmm?B?é b lyta%(@ N( R24) (R25) ,

~al kyl - N( R2AY(IRR&) R* g Re4) Cpeneers Iy setgafed gmecqrgt)ms:snw RO@iNG( 0) R25,

“N(R24) S( 0 L

] NE R24§ SE 03 @a'ﬁ‘é %’%TCM SN R2 )%Q ”ﬁ&’\%'?ﬁ%éﬂo%}%ﬁzam 3%@]0) N( R25) ( R26) ,

éwéngécg?)eo @-XB—HZ\IF p@( i@km: O)Q0) REANGR D) (REYOPS - Fﬁ4| R25
16l I 150 10U || (0] a

cycl oal kyl , %;@% gﬁl I“‘I§ ?Fhﬁﬁ‘ gSoiyg ol\sa(?ﬁ hg (g)?gg oFg%kyl al kyl , )altr yl,

aryl al kyl , h@f%r)@ﬁr% alkwéﬂ (& o’ W AN (Ry %/cﬁﬁdi YR RPORE7- al kyl |

R27-cycl oal k 1§y ChQRis H‘Wl ‘rs ycl oal kyI
R27- heterocybca oa ﬁé aI ;Z@q %Lﬁ CHRdR (% la k |, R27- heteroaryl and

R27- het er oar M%ISXS%D 2NR™)(R" RN *?*g’}/SI(OE?\I@U%QUW)L e (R §CK%BEM@GM |y sel ected from

th 1Ky h17 1 6k -CF3, -
k- o - oy hrf?@“?%%ﬂ P REROOR 5 3 OB Rl iy 1) 2,
gggg ml(-lﬁl IkKI |D~|§ a'NQlP} -NE 0)3(@&2 I‘r(’yfiw ($1(é31 )gt'daryl), -SR28, -S(0)2R29, -S(Sg))O)ZNEZRZS
- a 2
SO §|1§ ( -W%‘Nﬁk i i;“é St e ey i s Wdener
- a ar -
0- heter ocycl>/oal k 0 h gr@c | kyl al kyl, -N H2, -NHR29, -N(al kyl) 2,
-N(aryl al ky19® rm (ar yI I kyl ))(gfl@t eroaryl al kyl ), -NHC(0) R29,
and when R?' or R% are selected from the group consisting of

-C(=NOR™)R' -N(R™)C(O)R'®, -CH,-N(R'"®)C(O)R'®, -N(R'*)S(O)R",
-N(R')S(0)2 R‘G -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"), -CH.-N(R'*)C(O)N(R'¢)(R""),
-N(R"™)C(O)OR'® and -CH2-N(R'"®)C(O)OR'®, R" and R'® together can be a C; to
Cs4 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, heterocycloalkyt,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyi, halo, -CN, -OR%,
-C(O)R¥, -C(O)OR?, -C(O)N(R?*)(R?), -SR, -S(O)N(R*)(R%),
-5(0)2N(R*!)(R*), -C(=NOR?*)R®, -P(0)(OR**)(OR¥), -N(R**)(R*®),
-alkyl-N(R*)(R%), -N(R#*)C(O)R?, -CH.-N(R?**)C(O)R?®, -N(R*)S(0O)R?,
-N(R?%)S(0),R*, -CHz-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*®), -CH,-N(R*)C(O)N(R®)(R®),



- NLHC( 0) NH2, - NHC(0) N1H(al kyl), -NHC(0)N(al kyl') (al kyl),

-N(al kyl ) C(0) NH(al kyl ), -N(al kyl)C(0)N(al kyl) (al kyl), -NHS(0)2R29,

NHS( 0) 2N1H( al kyl'), -NHS(0)2N(al kyl) (al kyl), -(al kyl)S(0)2NH(al kyl) and

-N(al ky0S(0) 2N(al kyl) (al kyl'); R28 is al kyl, cycloal kyl, arylarkyl or

het eroaryl al kyl ; and R29 is al kyl, cycd@al kyl, aryl, arylal kyl, heteroaryl or
het eroaryl al kyl ; 329 pr ovided that neither RL nor R5 is

-C(0)-al kyl - kyd bs eg W 0 15 or
- C(0) N( R15) ( R?fg)))b‘f’@!%% i( %?*éw &cg?oﬁ# E&%W dgls%e ﬁe\w %ﬁ?) S( 0) R16,
- N( R15) S( 0) Reein ea«mawgemylzw%y( mdpa!kylﬂﬁmi@ts(oquuqa#%) (R17),
- N( R15) C( 0) {gjr@, i,ded that Rl and R5
are not -al % ar Fl&@lam 'r%WN%%%(R@%g&mﬁerhee?é?ng%{qlglkw aﬁéﬁ\){gﬂ 15 s
het er oaryl . almnylmp@mﬁowa ifdspendentiyfungikatite! eirabelitateRDYitstold, R'10. The
conmpound for r pendent |y
sel ected fr nﬁmﬁjﬁ iRl %h%é@gﬁgggﬁpﬁgpﬂoﬁéﬁ %}1 cd%@sﬁ:ﬁ'% %w ﬁgvgﬁgal kyI al kyl ,
het er ocycl oélBi@yCPCyclﬁéH(Elr Bty tEtsad Ayl h&ilky“BFsa@N Oar y’r(%{DW -HeNeRDar yl |
het er oar yl al 2(5 , C(O) F15,
C(0) 0199, 5?% ?ﬁﬂ?égﬁ ?Eﬁ? %% S gﬁd? %ﬁiﬁh)(mm
NOH24 )(OR? ) N alkyl N(R2*)(
-N(H“)C(O)R%, —CHZ- (Hz“)C(O)RQS, -N(H24)S(0)R25, -N(R®*"YS(0).R%,
-CH2-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?®), -CH,-N(R*)C{O)N(R*)(R%), -N(R*)C(0)OR?*,
-CHo-N(R*)C(O)OR?, -S(0)R?** and -S(0)2R**;
R?*, R*® and R are independently selected from the group consisting of

)
)O

H, alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylaikyl, aryicycloalkyl, R*"-alkyl, R*’-cycloalkyl,
R?”-cycloalkylalkyl, R?’-heterocycloalkyl, R%’-heterocycloalkylalkyl, R¥-aryl, R¥-
arylalkyl, R¥’-heteroaryl and R*’-heteroarylalky!:

R?’ is 1-5 substituents independently selected from the group consisting of
alkyl, aryl, arylalkyl, -NOy, halo, -CF3, -CN, alkyl-CN, -C(O)R?, -C(O)OH,
-C(O)OR®, -C(O)NHR?, -C(O)N(alkyl)z, -C(O)N(alkyl)(aryl),
-C(O)N(alkyl)(heteroaryl), -SR?®, -S(0),R*®, -S(O)NH3, -S(O)NH(alkyl),
-S{O)N(alkyl)(alkyl), -S(O)NH(aryl), -S(O)2NH3, -S(O)NHR?®, -S(O),NH(aryl),
-S{0)2NH(heterocycloalkyl), -S(Q)sN(alkyl)s, -S(O)N{atky!)(aryi), -OH, -OR®,
-O-heterocycloalkyl, -O-cycloalkylalkyl, -O-heterocycloalkylaikyl, -NHz, -NHR?,
-N{alkyl)z, -N(arylalkyl),, -N(aryialkyl)(heteroarylalkyl), -NHC(Q)R®
-NHC(O)NHz, -NHC(O)NH(alkyl), -NHC(O)N(alkyl)(alkyl),

-N{alky)C(O)NH (alkyl), -N(alky)C(O)N(alkyl)(aikyl), -NHS(O),R?®,
-NHS(O) NH({alkyi), -NHS(O)2N{alkyl)(alkyl), -(alkyl)S(O).NH(alkyl) and
-N{alky)S{O)=N(alkyl)(aikyl);
% is alkyl, cycloalkyl, arylalkyl or heteroarylalkyl, and
R is alkyl, cycloalkyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl;



N(R11) (R12), -N(R11)C(0)R5, -N(R11l)S(0)R19, -N(R11l)C(0)N(R12)(R13),

N(R11) C(0)OR9 and -C(..-NOH) F19. 11.The conpound for use of claim8 wherein
R3, R4, R6 and R7 are selected fromthe group consisting of aryl, heteroaryl,
het eroaryl al kyl, aryl al kyi, cycloal kyl, heterocycl oal kyl,

het er ocycl oal kyl al kyl , al kyl and cycl oalkyl al kyl. 330 12. The conmpound for use
of claim8 wherein R3, R4, R5 and R7 are independently and

provided that neither R' nor R® is -C(O)-alkyl-azetidinone or alkyl
di-substituted with (-COOR'® or -C(O)N(R")(R'®)) and (-N(R'®)(R'®),
-N(R"®)C(O)R'™, -N(R™)S(O)R™®, -N(R"®)S(0)zR"®, -N(R'"*)S(0)N(R'®)(R"),
-N(R'®)S(O)N(R'®)(R"), -N(R™)C(O)N(R'®)(R"), or -N(R™)C(O)OR®);

provided that R' and R® are not -alkylaryl-aryl-SO,-N(R')(R'®) wherein
R'is H and R is heteroary!: and

provided that the compound is not: (i) 4,4-dimethyl-2-amino-5-(4-
chlorophenyl)-4,5-dihydro-6-hydroxypyrimidine; or (ii) 4,4-diethyl-2-amino-5-(4-
chlorophenyl)-4,5-dihydro-6-hydroxypyrimidine.

2. A compound of claim 1 wherein R? s H.

3. A compound of claim 1 wherein R®, R*, R® and R’ are independently
selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalky!, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
halo, -CH,-O-Si(R%)(R')(R'), -SH, -CN, -OR®, -C(O)R®, -C(0)OR®,
-C(O)N(R™)(R™), -SR"®, -S(OIN(R')(R™), -S(0)N(R™)(R'®), -N(R")(R'),
-N(R")C(0)R?, -N(R')S(O)R™, -N(R"C(O)N(R'?)(R"), -N(R')C(O)OR® and
-C(=NOH)R®.

4. A compound of claim 1 wherein R, R*, R® and R are selected from the
group consisting of aryl, heteroaryl, heteroarylalkyl, arylaltkyl, cycloalkyl,
heterocycloalkyl, heterocycloalkylalkyl, alkyl and cycloalkylalkyl.



R1 and R5 are independently H, CHS, 13. The conpound for use of claimS§,
wherein the conmpound is selected fromthe group consisting of: N jt I-1NN-

320

5. A compound of claim 1 wherein

R?® R* R® and R’ are independently

HH\/O, \ NO | QNO\F@ or 521;

R' and R® are independently H, CHa,

£0 o <

or
VL"" 21

6. A compound of claim 1 selected from the group consisting of:



332

331

321



14. A compound for use in a nethod of treating a cardi ovascul ar di sease, a
cognitive di sease or a neurodegenerative disease in a patient, or for use in a
met hod of inhibiting of Human | nmunodeficiency Virus, a plasnepin, cathepsin D
or a protozoal enzyne in a patient, wherein the conpound is a conpound having
the structural fornmula IB as defined i8any one of clains 8 to 13, or a
stereoi soner, tau-toner, or pharmaceutically acceptable salt or solvate
thereof. 15. The conpound for use of claim 14, wherein the conpound is for
use in treating a cognitiWé or neurodegenerative dlﬁea e. 333 16. The
conpound for use of claj wherein the conpo sefor use in treating

Al zhei ner' s di sease. ] e conmpound for use ofygl @ m 15, wherein the
conmpound i s adm ni i “pesterase inhibitor. 18.
A pharmaceutical cd havi ng the structural
formula I'S as defined,/i{ any one of clains 8 to\ 7/ or a stereoisoner,

taut oner, or pharnace ally acceptable salt or spglvate thereof; and a

chol i nest erase inhibitor or a muscarinic rn) agoni st or ng antagonist in a
pharmaceutically effective carrier. 19. Use of a compound for the manufacture
of a medicanment for inhibiting aspartyl protease,in a patient, wherein the
conpound is a conpoundyhaving the structural forﬁ%LH B as defined in any one
of claims 8 to 13, or,4, Qi sonmer, tautoner, phiar maceutical |y acceptabl e
salt or solvate thereqf &, 20. Use of a conpound forxfhe manufacture of a

medi cament for: tneﬁgfﬁé>a cardi ovascul ar di sea a’'cognitive disease or a
neur odegenerati ve disease in a patient; or inhib ng of Human

| mmunodeficiency Virus, a plasnepin, cathepsin D og a protozoal enzyne in a
patient; wherein the conpound is a conpound having the structural fornula IB
as defined in any one of clains 8 to 13, or a stereoisoner, tautoner, or

phar maceutical ly acceptable salt or solvate thereof.

and

7. A pharmaceutical composition comprising a compound of any preceding

claim and a pharmaceutically effective carrier.
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8. A compound for use in a method of inhibiting aspartyl protease in a
patient, wherein the compound is a compound having the structural Formula |B:

—~R?

N|

N
2
o]
R4
(8)
or a stereoisomer, tautomer, or pharmaceutically acceptable salt or solvate
thereof, wherein

Uis -C(R®)(R")-;

R' is selected from H, alkyl, alkenyl, cycloalkyl, cycloalkylalkyi,
heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
arylcycloalkyl, -OR'®, -CN, -C(O)R8, -C(O)OR?, -S(O)R'’, -S(0),R'°,
-C(O)N(R™)(R'®), -S(O)N(R)(R?), -S(0)N(R")(R'?), -NO,, -N=C(R®), and
-N(R%);

R? is selected from H, alkyl, alkenyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkylalkyl, aryl, heteroaryl, heteroarylalkyl, arylcycloalkyl, -OR'"3,
-C(O)R8, -C(O)OR?, -S(0O)R'°, -S(0)2R", -C(O)N(R)(R'®), -S(O)N(R')(R'3),
-S(0)oN(R'")(R'®), -NO3, -N=C(R®) and -N(R%);;

R® is selected from H, alkyl, alkenyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, arylcycloalkyl,
-OR", -CN, -C(O)R8, -C(O)OR?, -S(O)R'°, -5(0),R"°, -C(O)N(R')(R'?),
-S(OIN(RM)(R'?), -S(O)2N(R™)(R™), -NO,, -N=C(R?), and -N(R®);;

provided that R! and R® are not both selected from -NO», -N=C(R8)2 and
-N(R%).;

R%and R* are independently selected from H, alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, heterocycloalkylaikyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halo, -CH»-0-Si(R%)(R'%)(R"?), -SH, -CN, -OR?®, -C(0)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)RE, -N(R")S(O)R'°, -N(R')C(O)N(R'?)(R"),
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-N(R'C(O)OR?® and -C(=NOH)R?;

R® and R” are independently selected from alkyi, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halo, -CHp-O-Si(R%)(R')(R'9), -SH, -CN, -OR?, -C(O)R®,
-C(O)OR®, -C(O)N(R')(R'?), -SR'S, -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(0O)OR?® and -C(=NOH)R?;

or R*and R* or R® and R’ together with the carbon to which they are

attached are combined to form multicyclic groups of the following formulae:

\R14
R14 R14 R14

wherein M is -CH,-, S, -N(Rw)— or O, A and B are independently aryl or
heteroaryl and q is 0, 1 or 2 provided that when q is 2, one M must be a carbon
atom and when g is 2, M is optionally a double bond; and with the proviso that

when R®, R* R® and R7 form said mu|ticyclic groups

\R14
R14 R14 R14

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

R® is independently selected from H, alkyl, alkenyl, alkyny!, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, -OR™, -N(R'%)(R®), -N(R")C(O)R"®,
-N(R')S(0)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’S;
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R® is independently selected from the group consisting of H, alkyl,
cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl,
heteroaryl and heteroarylalkyl;

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

R'", R and R are independently selected from the group consisting of
H, alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, -C(O)RE, -C(O)OR?®, -S(O)R', -S(0),R"°,
-C(OIN(R™)(R'®), -S(O)N(R')(R'®), -S(0)2N(R')(R'®) and -CN;

R' is 1-5 substituents 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(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)N(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, alkynyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, arylcycloalkyl,
arylheterocycloalkyl, R'®-alkyl, R"®-cycloalkyl, R'®-cycloalkylalkyl, R"®-
heterocycloalky!, R'®-heterocycloalkylatkyl, R'-aryl, R"®-arylalkyl, R"-heteroaryl
and R'%-heteroarylalky!; or

R', R'® and R" are

R23 R23 R23

\f< W« N\
m)m N (bf\%g ) L*

wherein R? numbers 0 to 5 substituents, misOto 6 andnis 1to 5;

;

R'® is 1-5 substituents independently selected from the group consisting of

alkyl, alkenyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, -NO,, halo, heteroaryl,



326

HO-alkyoxyalkyl, -CF3, -CN, alkyl-CN, -C(O)R'®, -C(O)OH, -C(O)OR'®,
-C(O)NHR?®, -C(O)NH_, -C(O)NH,-C(O)N(alky!),, -C(O)N(alkyh(aryl),
-C(O)N(alkyl)(heteroaryl), -SR'®, -S(0)2R%, -S(O)NH,, -S(O)NH(alkyl),
-S(0)N(alky!)(alkyl), -S(O)NH(aryl), -S(0)NH2, -S(0).NHR'®,
-5(0)2NH(heterocycloalkyl), -S(O)2N(alkyl)s, -S(O).N(alkyl)(ary!), -OCFz, -OH,
-OR%, -O-heterocycloalkyl, -O-cycloalkylalkyl,

-O-heterocycloalkylalkyl, -NH,, -NHR?, -N(alkyi)s, -N(arylalkyl)z,
-N(arylalkyl)-(heteroarylatkyl), -NHC(O)R®, -NHC(O)NH2, -NHC(O)NH(alky!),
-NHC(O)N(alkyl)(alkyl), -N(alkyl)C(O)NH(alkyl), -N(alkyl)C(O)N(alkyl)(alkyl),
-NHS(0),R?®, -NHS(0)-NH(alky!), -NHS(O).N(alkyl)(alkyl),
-N(alkyl)S(O).NH(alkyl) and -N(alkyl)S(O).N(alkyl)(alky!);

or two R18 moieties on adjacent carbons can be linked together to form

D e s

R'9is alky!, cycloalkyl, aryl, arylalkyl or heteroarylalkyil;
R?° is alkyl, cycloalkyl, aryl, halo substituted aryl, arylalkyl, heteroaryl or
heteroarylalkyi;
and wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloaikylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, atkenyl and
alkynyl groups in R', R?, R®, R*, R®, R®, R”, R®, R®, R'%, R"", R'2, R"® and R" are
independently unsubstituted or substituted by 1 to 5 R*' groups independently
selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, halo, -CN, -OR', -C(O)R™, -C(O)OR™,
-C(O)N(R”)(R‘G) -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™® -CH2 N(R"®)C(0)R'®, -CHo-N(R'®)C(O)N(R'®)(R"), -CH-R'®;
-CH2N(R™)(R™), -N(R™)S(O)R™®, -N(R™®)S(0)2R™, -CHz-N(R™)S(0)2R",
-N(R'®)S(0)2N(R™)(RY), -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(O)OR®, -CH,-N(R')C(O)OR', -S(O)R™,
=NOR’®, -N3, -NO, and -S(O),R">;
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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 1to 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'®,

-S(0)N(R")(R'®), -S(0)2N(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",
-N(R'®)S(0)R'® -N(R™)S(O),R"®, -CH,-N(R'®)S(O):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(O)OR'®, -CH»-N(R'*)C(O)OR’S,
N3, =NOR', -NO,, -S(O)R" and -S(0)2R';

or two R?" or two R? moieties on adjacent carbons can be linked together

to form SS> or f; ]

and when Fiz1 or R? are selected from the group consisting of

-C(=NOR™)R'®, -N(R'")C(O)R'®, -CH,-N(R'®)C(O)R’®, -N(R'*)S(O)R’®,

-N(R™)S(0),R®, -CH>-N(R™®)S(0)2R®, -N(R"*)S(O)N(R'"®)(R""),
(
(

5

N(
(

)S(

N(R™)S(O)N(R™)(R"), -N(R™)C(O)N(R*)(R"), -CHz-N(R™*)C(O)N(R"*)(R"),
-N(R'®)C(O)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, cycloaikenyl, heterocycloalky!,
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)oN(R*)(R?), -C(=NOR*")R?, -P(0)(OR*')(OR%), -N(R*!)(R*®),
-alkyl-N(R®*)(R%), -N(R?)C(0)R?®, -CH,-N(R?*)C(0)R?, -N(R®*))S(O)R*®,
-N(R?S(0),R?*, -CH»-N(R?*)S(0),R?*, -N(R*)S(0)N(RZ)(R?®),
-N(R¥)S(O)N(R*°)(R*®), -N(R*)C(O)N(R®)(R*), -CHz-N(R*)C(O)N(R®)(R*),
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-N(R*)C(O)OR?®, -CH,-N(R*)C(0)OR?®, -S(0)R** and -S(0),R?*; and
wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkenyl and
alkynyl groups in R® are independently unsubstituted or substituted by 1 to 5 R?’
groups independently selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, aryl, 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(O)oN(R*)(R),
-C(=NOR*)R?, -P(0)(OR*)(OR?), -N(R**)(R*), -alkyl-N(R*)(R®®),
“N(R¥)C(0)R, -CHz-N(R*)C(O)R?, -N(R*)S(0)R%, -N(R*)S(0).R?,
-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?), -CH,-N(R**)C(O)N(R*)(R?®), -N(R**)C(O)OR?,
-CH,-N(R**)C(O)OR?, -S(0O)R** and -S(0),R?**;

R2* R% and R? are independently selected from the group consisting of
H, alkyl, cycloaikyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, arylcycloalkyi, R*’-alkyl, R?’-cycloalkyl,
R*-cycloalkylalkyl, R¥-heterocycloalkyl, R?’-heterocycioalkylalkyl, R?”-aryl, R?’-
arylalkyl, R¥-heteroaryl and R?’-heteroarylalky;

R?’ is 1-5 substituents independently selected from the group consisting of
alkyl, aryl, arylalkyl, -NOs, halo, -CF3, -CN, alkyl-CN, -C(C)R?, -C(O)OH,

-C(O)OR?%, -C(O)NHR?, -C(O)N(alkyl),, -C(O)N(alkyl)(aryl),

-C(O)N(alkyl)(heteroaryl), -SR?®, -S(0),R?®, -S(O)NHp, -S(O)NH (alkyl),
-S(O)N(alkyl)(alkyl), -S(O)NH(aryl), -S(O)2NH,, -S(0),NHR?®, -S(O),NH(aryl),
-5(0).NH(heterocycloalkyl), -S(0):N(alkyl)z, -S(O)2N(alkyl)(ary!), -OH, -OR?®,
-O-heterocycloalkyl, -O-cycloalkylalkyl, -O-heterocycloalkylalkyl, -NH,, -NHR?®,
-N(alkyl)z, -N(arylalkyl),, -N(arylalkyl)(heteroarylalkyl), -NHC(O)R%,
-NHC(O)NHz, -NHC(O)NH(alkyl), -NHC(O)N(alkyl)(alkyl),
-N(alkyl)C(O)NH(alky!), -N(alky)C(O)N(alkyl)(alkyl), -NHS(0),R?®,
-NHS(O).NH(alkyl), -NHS(O).N(alkyl)(alkyl), -(alkyl)S(O).NH(alkyl) and
-N(alkyl)S(O)N(alky!l)(alky!);

R% is alkyl, cycloalkyl, arylalky! or heteroarylalkyl; and

R?® is alkyl, cycloalkyl, aryl, arylalkyl, heteroary! or heteroarylalkyl,
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provided that neither R nor R® is -C(O)-alkyl-azetidinone or alky!
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)N(R')(R'"),
-N(R™)S(O)N(R')(R'), -N(R"™)C(O)N(R')(R'"), or -N(R'*)C(O)OR"®); and

provided that R' and R® are not -alkylaryl-aryl-SO,-N(R'%)(R'®) wherein
R'is H and R is heteroaryl.

9. The compound for use of claim 8 wherein R? is H.

10.  The compound for use of claim 8 wherein R® R*, R® and R” are
independently selected from the group consisting of alkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalky!, halo, -CH»-O-Si(R%)(R')(R'9), -SH, -CN, -OR?, -C(O)R®,
-C(0)OR?’, -C(O)N(R")(R™), -SR™, -S(O)N(R'')(R™), -S(O)N(R"")(R'?),
-NR™)(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®.

11.  The compound for use of claim 8 wherein R®, R?, R® and R are selected
from the group consisting of aryl, heteroaryl, heteroarylalkyl, arylalkyl, cycloalkyl,
heterocycloalkyl, heterocycloalkylalkyl, alky! and cycloalkylalkyl.
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12.  The compound for use of claim 8 wherein

R3, R* R®and R’ are independently

;“\/O‘ E/\Q | E/\/C\/lm or 521;
and

'and R’ are independently H, CHs,

0. B2 g

or
%" 21

13.  The compound for use of claim 8, wherein the compound is selected from

the group consisting of:
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2

HN
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and

14. A compound for use in a method of treating a cardiovascular disease, a
cognitive disease or a neurodegenerative disease in a patient, or for use in a
method of inhibiting of Human Immunodeficiency Virus, a plasmepin, cathepsin D
or a protozoal enzyme in a patient, wherein the compound is a compound having
the structural formula B as defined in any one of claims 8 to 13, or a

stereoisomer, tautomer, or pharmaceutically acceptable salt or solvate thereof.

15.  The compound for use of claim 14, wherein the compound is for use in

treating a cognitive or neurodegenerative disease.
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16.  The compound for use of claim 15, wherein the compound is for use in
treating Alzheimer’s disease.
17.  The compound for use of claim 15, wherein the compound is administered

in combination with a cholinesterase inhibitor.

18. A pharmaceutical composition comprising a compound having the
structural formula IB as defined in any one of claims 8 to 13, or a stereocisomer,
tautomer, or pharmaceutically acceptable salt or solvate thereof; and a
cholinesterase inhibitor or a muscarinic my agonist or m, antagonist in a

pharmacedutically effective carrier.

19.  Use of a compound for the manufacture of a medicament for inhibiting
aspartyl protease in a patient, wherein the compound is a compound having the
structural formula IB as defined in any one of claims 8 to 13, or a stereoisomer,

tautomer, or pharmaceutically acceptable salt or solvate thereof.

20.  Use of a compound for the manufacture of a medicament for: treating a
cardiovascular disease, a cognitive disease or a neurodegenerative disease in a
patient; or inhibiting of Human Immunodeficiency Virus, a plasmepin, cathepsin D
or a protozoal enzyme in a patient; wherein the compound is a compound having
the structural formula (B as defined in any one of claims 8 to 13, or a

sterecisomer, tautomer, or pharmaceutically acceptable salt or solvate thereof.



