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IMIDAZOL BE COMPOUNDS FOR THE TREATNE ENT OF NEURODEGENERAT IVE
DISORDERS
Cross Reference to Relate=d Application

The pressent application claims benefit of U.S. S.N. 60/555,623 filed on March 23,

2004.
Field of the inverwtion

The preesent invention relates to the tresatment of neurodegenerativee and/or
neurological dis=orders, such as Alzheimer's diseases=, in mammals, including humams. This
invention also —elates to inhibiting, in mammeals, in cluding bumans, the productiosn of AB-
peptides that c=an contribute to the formation of -ne=urological deposits of amyloicd protein.
More particula rly, this invention relates to . irmidazole compounds, pharmmaceutical
compositions coOmprising such compounds and metods of using such compoundss, le., for
the treatment of neurodegenerative and/or neuroBogical disorders, such as Al=heimer’s
disease, related to Ap-peptide production.

Backaround of the Irvention

Dementia results from a wide variety of disti mnctive pathological processes. " The most
common pathol ogical processes causing dementia are Alzheimer's disease (AD), cerebral
amyloid angiopaathy (CAA) and prion-mediated disea ses. AD affects nearly half of =l people
past the age of 85, the most rapidly growing portion of the United States population. As such,
the number of AD patients in the United States is expoected to increase from about 4 million to

about 14 million by the middle of the next century.
Treatme=nt of AD typically is the support proxvided by a family member in att-endance.
Stimulated mermnory exercises on a regular hasis h ave been shown to slow, but not stop,

t™, preovide treatment of AD.

memory loss. A= few drugs, for example Aricep

A halln:ark of AD is the accumulation in the= brain of extracellular insoluble= deposits
called amyloid plaques and abnormal lesions withhin neuronal cells called neur—ofibrillary
tangles. Increa sed plaque formation is associated wwith an increased risk of AD. In-deed, the
presence of anmyloid plaques, together with neurofitorilary tangles, is the basis for definitive
pathological dia gnosis of AD.

The maajor components of amyloid plaques zare the amyloid AB-peptides, allso called
AB-peptides, that consist of several proteins incl uding 38, 40, 42 or 43 amimno acids,
designated as t he ApBy.as, AB1.s0, AB142 and ABs4s pepotides, respectively. The Ap-pepotides are
thought to caus-e nerve cell destruction, in part, beca use they are toxic to neurons in vitro and
in vivo.

The AB peptides are derived from larger amyloid precursor proteins (APP proteins),
that consist of four proteins containing 695, 714, 75 -1 or 771 amino acids, designat=~ed as the

APPgss, APP7.. APPss, and APPy,, respectively. P roteases are believed to producze the Ap
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peptides by cleaving specificc amino acid sequences within thme various APP proteins. Whe
proteases are named "secrextases” because the Ap-peptides - they produce are secreted by
cells into the extracellular erxvironment. These secretases are= each named according to the
cleavage(s) they make to p roduce the AB-peptides. The se=cretase that forms the anmino
terminal end of the Ap-peptides is called the beta-secretase. The secretase that forms the
carboxyl terminal end of the A\B-peptides is called the gamma-s ecretase.

This invention relates to novel compounds that inh ibit AB-peptide production,. to
pharmaceutical compositions comprising such compounds, aand to methods of using smaich
compounds to treat neurodeggenerative and/or neurological discorders.

Summary of the Invention

The present inventio i relates to compounds of the Forrula |

. H
R R'| ,
2 NQKRG

\
R

o Ro o©O
-u:- -l'\l—lCII- -Z-I(II- —Z-I(]Z— and SO,
wherein A is absent or is selexcted from ™"’ ' ’ 2;

Z is selected froem —CH, —CH{OH), —CH(C+Ce alkyl), —CH(Cy-Ce alkoxy),
-CH(NR®R"), —CH(CH,(OR3)), ~CH(CH(C:-C; alkyl)(OH)) and -CH(C(Ci-Cs alky)CCs-
Caalkyl)(OH)), for example —~€CH(C(CH3)(CHa){OH)) or —CH(C(CSH3)(CH,CH;)(OH));

R! is selected from €C;-Ca alkyi, C2-Cyz alkenyl, C2-Ca alkynyl, C4-Capo alkoxy, Cs—Cx
alkenoxy, Ci-Cx hydroxyaalkyl, Cs-Cs cycloalkyl, benzo(C—-Cs cycloalkyl), benzo(C=-Cs
heterocycloalkyl), Cs+Cs cycloalkenyl, (Cs-Cy)bi- or tricywcloalkyl, benzo(Cs-Cqy)bi-  or
tricycloalkyl, (CC11)bi- or tricycloalkenyl, (3-8 membered) heterccycloalkyl, C¢-Cyq4 aryl and (5-
14 membered) heteroaryl, wherein each hydrogen atom of saiad alkyl, alkenyl, alkynyl, alk oxy
and alkenoxy Is optionally independently replaced with halo_, and wherein said cycloal kyl,
benzo(C3-Cs cycloalkyl), cycl oalkenyl, (3-8 membered) heteroc-ycloalkyl, Ce-Css aryl and (5»-14
membered) heteroaryl is optionally independently substituted wi th from one to four substituesnts
independently selected from C,-Cyo alkyl optionally substitute=d with from one to three talo
atoms, C4~-Cyo alkoxy optio nally subsfituted with from one to three halo atoms, C4—Cyp
hydroxyalkyl, halo, preferabl y fluorine, -OH, -CN, -NR°R', -C=(=O)NR’R", -C(=O)R"", Czs-Cs
cycloalkyl and (3-8 membere«d) heterocycloalkyl;

R? is selected fronn H, C,-Cs alkyl, C,~Cs alkenyl., Cs-Cs cycloalkyl and Ces-Cq
cycloalkenyl, wherein R? iss optionally independently substit-uted with from one to th ree
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substituents independerutly selected from C4-C, alkyl optionally =5 bstituted with from one to
three halo atoms, C,-C4 alkoxy optionaily substituted with from o ne to three halo atoms, halo
and -OH;

or R' and R? together with the A group when present aned the nitrogen atom to which
R?is attached, or R and R? together with the nitrogen atom to wwhich R’ @nd R* are attached
when A is absent, may optionally form a four to eight membered r-ing;

R3 is selected frrom H, C-Cs alkyl, C»-Cs alkenyl, C>-Cs alkynyl, C3-Cs cycloalkyl, Cs-
Cs cycloalkenyl and (3-8 membered) heterocycloalkyl, wherein said alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl and heterocycloalkyl are each optional ly independently substituted
with from one to three substituents independently selected from 4-C4 alkoxy, halo, -OH
-S(C4-C4)alkyl and (3-8 rmembered) heterocycloalkyl;

R*is H, C4-Cs allkyl or halo;

or R® and R* may together with the carbon atom to whici they are attached optionally
form a moiety selected from cyclopropyl, cyclobutyl, cyclopertyl, cyciohexyl, morpholino,
piperidino, pyrrolidino, tetrahydrofuranyl and perhydro-2H-pyran, wherein said moiety formed
by R® and R* is optiorally substituted with from one to threes substituents independently
selected from C4-Cg alkkyl optionally substituted with from one to three halo atoms, C,-Ce
alkoxy optionally substituuted with from one to three halo atoms, h alo, -OH, -CN and ailyf;

R® is selected From H, C;-Cg alkyl, Co»-Cg alkylene, C-#C; alkoxy, halo, -CN, C3-Cy2
cycloalkyl, C4-Cy, cyclasakenyl and Cg-Cqo aryl, (5-10 member—ed) heteroaryl, wherein said
alkyl, alkylene and alka><y of R® are each optionally independent|my substituted with from one to
three substituents independently selected from halo and —CN, and wherein said cycloalkyl,
cycloalkenyl and aryl amd heteroaryl of R® are each optionally irmdependently substituted with
from one to three substituents independently selected from C4-CC, alkyl optionally substituted
with from one to three halo atoms, C,-C, alkoxy optionally subs—tituted with from one to three
halo atoms, halo and —=CN,;

R’ is selected from H, C,~Cyx alkyl, Ci-Cz alkoxy, C;-Cx hydroxyalkyl, Cs-Cio
cycloalkyl, C4-Cy2 cycloaalkenyl, (Cs-Czo) bi- or tricycloalkyl, (C7-C=2)bi- or tricycloalkenyl, (3-12
membered) heterocycloaalkyl, (7-20 membered) heterobi- or heter—otricycloalky!, Cs-Cy4 aryl and
(5-15 membered) heteroary!, wherein R’ is optionally independer—tly substituted with from one
to four substituents indezpendently selected from C4-Cy alkyl opmtionally substituted with from
one to three halo atomss, C4-Cy alkoxy, -OH, -CN, -NO,, -NR°R ' -C(=O)NR9R1°, -C(=0)R",
—C(=0)OR"", -S{0),NRZR', -S(0),R"", C4-C12 cycloalkyl, (4-12 membered) heterocycloalkyl
optionally substituted with from one to three OH or halo groups, (4-12 membered)
heterocycloalkoxy, Cs-€ys aryl, (5-15 membered) heteroaryl. Ce-Ciz aryloxy and (5-12
membered) heteroaryloxy;
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or R® and R’ may together with the carbon and nitrogen atcms to which they are
resmpectively attached optionally form a (5-8 membered) heterocwycloalkyl ring, a (5-8
me mbered) heterocycloalkenyl ring or- a (6-10 membered) heteroa ryl ring, wherein said
het-erocycloalkyl, heterocycloalkenyl armd heteroaryl rings are each opotionally independently
substituted with from one to three subs-tituents independently selected from halo, C4-Cs alkyl,
opt ionally subsituted with from one to three halo atoms, C-Ce atkoxzy opfionally subsituted
WitEn from one to three halo atoms, Cg-Cs hydroxyalkyl, -OH, ~(CH2)—ar1oNR°R®, -(CHz)zero-
10C=(=0)NR°R"®, -SO;NR°R"® and Ca-C1= cycloalkyl;

R® and R™ are each indeperdently selected from H, C;-C=q, alkyl wherein each
hycirogen atom of said C4-Cyo alkyl is optionally independently replaaced with a halo atom,
preaferably a fluorine atom, C,-Cio aalkenyl, C-Cqo alkynyl, C-Ce alkoxy wherein each
hycirogen atom of said C4-Cg alkoxy is optionally independently replace=d with a halo atom, C»>-
Ce alkenoxy, Ca-Cs alkynoxy, -C(=0)R* *, -S(0),R"", C;-C; cycloalkyl, C,-Cq cycloalkenyl, (Cs-
C1m )bi- or tricycloalkyl, (C7-Cq4)bi- or tri cycloalkenyl, (3-8 membered) Ieterocycloalkyl, Ce-Cus
ary=l and (5-14 membered) heteroaryl. wherein said atkyl and alko=xy are each optionally
ind ependently substituted with fram one= to three substituents independesntiy selected from halo
anc ~OH, and wherein said cycloalkyl , cycloalkenyl, bi-or tricycloalky=l, bi- or tricycloalkenyl,
hetterocycloalkyl, aryl and heteroaryl are each optionally independenti y substituted with from
one= to three substituents independeritly selected from halo, -OH, C;-Cs alkyl optionally
indE ependently substituted with from one to six halo atoms, C,-Cg alkermyl, C,-Cg alkynyl, C4-Cg
alk_oxy, C,-Cg alkenoxy, C.-Cg alkynoxy and C,-Cg hydroxyalkyl;

or NR°R™ may form a (4-7 mermbered) heterocycloalkyl, where=in said heterocycloalkyt
opfiionally comprises from one to two fur-ther heteroatoms independently  selected from N, O and
S, and wherein said heterocycloalkyl opotionally contains from one to tkree double bonds, and
wh erein said heterocycloalkyl is optiorally independently substituted with from one to three
subastituents independently selected from C4-Cg alkyl optionally subst ituted with from one to
six halo atoms, C,-Cg alkenyl, C>-Cg alkynyl, C4-Cs alkoxy, C,-Cs alk=enoxy, C»-Cs alkynoxy,
C1—Cs hydroxyalkyl, C,-Ce hydroxyalicenyl, C»Cg hydroxyalkynyl, Ialo, -OH, -CN, -NO,,
-C&=0)R", -C(=0)OR", -S(0),R" and -S(O)NR’R",

R' is selected from H, C,-Cg a lkyl, C3-C; cycloalkyl, C4-Cy cycloalkenyl, (Cs-C14)bi- or
tricsycloalkyl, -(C7-C;1)bi- or tricycloalkenswyi, (3-8 membered) heterocyclozalkyl, C4-Cio aryl and (5-
14 membered) heteroaryl, wherein said alkyl of R"" is optionally indepe mdently substituted with
fro m one to three substituents indeperdently selected from —OH, -CMN and C3-Ca cycloalkyl,
aned wherein each hydrogen atom of sa id alkyl is optionally independermtly replaced with a halo
atoom, preferably a fluorine atom, and \wherein said cylcoalkyl, cycloal kenyl, heterocycloalkyl,
anywl and hetereoaryl of R'' are each optionally independently subst ituted with from one to
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three substituents independently selected from halo, C-Cs alkyl optionallsy substituted with
from one to three halo atoms, -OH, ~CN and C;-C, cycloalkyl,

n is in each instance an integer independently selected from zero, 1. 2and 3;

and the pharmaceutically ac:ceptable salts of such compounds.

Compounds of the Formulaa | may have optical centers and therefFore may occur in
different enantiomeric and diastereomeric configurations. The present inveantion includes all
enantiomers, diastereomers, and other stereoisomers of such compounds of the Formula I,
as well as racemic compounds and racemic mixtures and other mixtures of stereocisomers
thereof,

Pharmaceutically acceptabl e salts of the compounds of Formula 1 include the acid
addition and base salts thereof.

Suitable acid addition salks are formed from acids which forn non-toxic salts.
Examples include, but are not limitexd to, the acetate, adipate, aspartate, besnzoate, besylate,
bicarbonate/carbonate, bisulphate/sulphate, borate, camsylate, citrate, cyclamate, edisylate,
esylate, formate, fumarate, gluceptate, gluconate, glucuronate, hex afluorophosphate,
hibenzate, hydrochloride/chloride, hydrobromide/bromide, hydroiodide/io«dide, isethionate,
lactate, malate, maleate, malonate, mandelates mesylate, methylsulphate, naphthylate, 2-
napsylate, nicotinate, nitrate, orotate, oxalate, palmitate, pamoate, ph osphate/hydrogen
phosphate/dihydrogen phosphate, pyroglutamate, salicylate, saccharate, st earate, succinate,
sulfonate, stannate, tartrate, tosylate, trifluoroacetate and xinofoate salts.

Suitable base salts are formed from bases which form non-toxic salts. Examples
include, but are not limited to, %he aluminium, arginine, benzathine, calcium, choline,
diethylamine, diolamine, glycine, lysine, magnesium, meglumine, olammine, potassium,
sodium, tromethamine and zinc salts.

Hemisalts of acids and bases may also be formed, for example, khemisulphate and
hemicalcium salts.

For a review on suitable salts, see Handbook of Pharmaceutical Salts: Properties,
Selection, and Use by Stahl and Wexrmuth (Wiley-VCH, 2002).

Pharmaceutically acceptabl e salts of compounds of Formula | ma.y be prepared by
one or more of three methods:

(i) by reacting the com pound of Formula | with the desired acidl or base;

(i) by removing an acid- or base-labile protecting group from a suitable
precursor of the compound of Forrnula | or by ring-opening a suitable cy«clic precursor, for
example, a lactone or lactam, using the desired acld or base; or

(iii) by converting one salt of the compound of Formula | to arother by reaction
with an appropriate acid or base or by means of a suitable lon exchange coluumn.
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All three reactions are typically carried ouit in solution. The resultingg salt may
precipitate out and be collected by filtration or mamy be recovered by evapora tion of the
solvent. THe degree of ionization in the resulting salt may vary from completely— ionised to
almost nora-ionised.

Ths e compounds of the invention may exist in  a continuum of solid states reanging from
fully amorgphous to fully crystalline. The term ‘amaosrphous’ refers to a state in  which the
material laecks long range order at the molecular level and, depending upon tempemrature, may
exhibit the= physical properties of a solid or a liquicd. Typically such materials o not give
distinctive X-ray diffraction patterns and, while exhibwiting the properties of a solicd, are more
formally desscribed as a liquid. Upon heating, a chan ge from solid to liquid proper—ties occurs
which is c haracterised by a change of state, typicallly second order (‘glass transsition’). The
term ‘crystalline’ refers to a solid phase in which the= material has a regular ordemred internal
structure &at the molecular level and gives a distincti ve X-ray diffraction pattern vevith defined
peaks. Susch materials when heated sufficiently will aalso exhibit the properties of & liquid, but
the chang e from solid to liquid is characterised b=y a phase change, typically~ first order
(‘melting p ©int’).

Trae compounds of the invention may also =exist in unsolvated and solvaated forms.
The term * solvate’ is used herein to describe a moleccular complex comprising the- compound
of the inwention and one or more pharmaceuticaaly acceptable solvent mol ecules, for
example, eathanol. The term ‘hydrate’ is employed whesn said solvent is water.

A currently accepted classification system f or organic hydrates is one t hat defines
isolated ssite, channel, or metal-ion coordinatecd hydrates - see Polymcomphism in
Pharmace witical Solids by K. R. Morris (Ed. H. G. Briftain, Marcel Dekker, 1995). |=solated site
hydrates &are ones in which the water molecules are isolated from direct contac—t with each
other by irmtervening organic molecules. In channel hwydrates, the water molecules lie in lattice
channels \where they are next to other water molecwules. In metal-ion coordinate-d hydrates,
the water rmolecules are bonded to the metal ion.

W hen the solvent or water is tightly bouncll, the complex will have a wwwvell-defined
stoichiome=try independent of humidity. When, howev-er, the solvent or water is we=akly bound,
as in chamnnel solvates and hygroscopic compournds, the water/solvent conteent will be
dependenf on humidity and drying conditions. In sumch cases, non-stoichiometry will be the
norm.

Ttwe compounds of the invention may also exist in a mesomorphic state (mmesophase
or liquid crystal) when subjecied to suitable ceonditions. The mesomorphi ¢ state is
intermedia te between the true crystalline state an d the true liquid state (eitraer melt or
solution). WMesomorphism arising as the result of a change in temperature Is desscribed as
‘thermotrogpic’ and that resulting from the addition of a second component, such aas water or
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ancther solvent, is descrived zs ‘lyotropic’. Compounds that have trme potential to form
lyotropic mesophases are descri bed as 'amphiphilic’ and consist of molecules which possess
an ionic (such as -COO'Na’, -CCOK", or -SOgNa*) or nen-ionic (such zms -N'N"(CHs)a) polar
head group. For more information, see Crystals and the Polarizing M3icroscope by N. H.
Hartshorne and A. Stuart, 4™ Edition (Edward Amold, 1970).

Hereinafter all references to compounds of Formula | include references to salts,
solvates, multi-component com plexes and liquid crystals thereof and to solvates, muiti-
component complexes and liquidl crystals of salts thereof.

The compounds of the invention include compounds of Formu la | as hereinbefore
defined, including all polymorptas and crystal habits thereof, prodrugs aand isomers thereof
(including optical, geometric andl tautomeric isomers) as hereinafter defirmed and isotopically-
labeled compounds of Formula |_

Unless otherwise indicated, as used herein, the term “A is abs=ent” means a direct
bond between the nitrogen and R' {i.e., -N-R").

Unless otherwise indicaated, as used herein, the term "alkyl” includes saturated
monovalent hydrocarbon radicaks having straight or branched moieties. Examples of alkyl
groups include, but are not limite d to, methyl, ethyl, n-propyl, isopropyl, ard t-butyl.

Unless otherwise indicated, as used herein, the term “alkenyl” includes alkyl moieties
having at least one carbon-carbon double bond wherein alkyl is as definead above. Examples
of alkeny! include, but are not limaited to, ethenyl and propenyl.

Unless otherwise indicated, as used herein, the term “alkynyl” incCludes alkyl moieties
having at least one carbon-carbon triple bond wherein alky! is as defined =above. Examples of
alkynyl groups include, but are notlimited to, ethynyl and 2-propynyl.

Unless otherwise indicaated, as used herein, the term “alkoxy™, means “alkyl-O-",
wherein "alkyl” is as defined above. Examples of “alkoxy” groups include, but are not limited
to, methoxy, ethoxy, propoxy, butoxy, pentoxy and allyloxy.

Unless otherwise indicated, as used herein, the term “alkenoxy”’, means “alkenyl-O-",
wherein “atkenyl” is as defined akoove.

Unless otherwise indicaxted, as used herein, the term “cycloalkyl® includes non-
aromatic saturated cyclic alkyl mmoieties wherein alkyl is as defined atoove. Examples of
cycloalkyl include, but are not lirnited to, cyclopropyl, cyclobutyl, cyclope=ntyl, cyclohexy! and
cycloheptyl. “Bicycloalkyl” and **tricycloalkyl” groups are non-aromatic s aturated carbocyclic
groups consisting of two or threxe rings respectively, wherein said ringss share at least one
carbon atom. Unless otherwise Endicated, for purposes of the present in vention, bicycloalkyl
groups include spiro groups and fused ring groups. Examples of bicycloaalkyl groups inciude,
but are not Ilimited to, bicyclo-[3.1.0]-hexyl, bicyclo—2.2.1}-heept-1-yl, norbornyl,
spirof4.5]decyl, spiroj4.4]nonyl, spiro[4.3Joctyl, and spiro[4.2]heptyl. An example of a
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tricycloalkyl group is adamantanyl. Other cycloalky»!, bicycloalt<yl, and tricycloal kyl groups are
known in ®he art, and such groups are encormpassed by the definition=s “cycloalkyl’,
“bicycloalky 1" and “tricycloalkyl” herein.

“Cy cloalkenyl’, “bicycloalkenyl”, and “tricycl«alkenyl” refer to non-aromaatic carbocyclic
cycloalkyl, Ioicycloalkyl, and tricycloalkyl moieties ass defined atbove, except conprising one or
mare carbo n-carbon double bonds connecting carboon ring meembers {an “endccyclic” double
bond) and/cor one or more carbon-carbon double bo nds connecting a carbon rineg member and
an adjacent= non-ring carbon (an “"exocyclic” doublex bond). Excamples of cycloaalkenyl groups
include, butk are not limited to, cyclopentenyl, cyclobutenyl, &and cyclohexenyw, and a non-
limiting exa:mple of a bicycloalkenyl group is norbomenyl. Othaer cycloalkenyl, bicycloalkenyl,
and fricyclo-alkenyl groups are known in the art, and such groups are inclucied within the
definitions “czycloalkenyl”, “bicycloalkeny!” and “tricycl oalkenyl” hexrein.

Cyc=loalkyl, cycloalkenyl, bicycloalkyl, and Ibicycloalkenyl groups also i nclude groups
that are sub stituted with one or more oxo moieties. EExamples of such groups wit-h oxo moieties
are oxocyclcpentyl, oxocyciobutyl, oxocyclopentenyl, and norcammphoryl.

As mused herein, the term “benzocycloalkyl” includes, writhout limitation, moieties such
as tetrahydr—cnaphthyl, indanyl, 1,2-benzocylcoheptaanyl and the like.

Unleess otherwise indicated, as used herein, the term “a ryl” includes an eorganic radical
derived fron— an aromatic hydrocarbon by removal af one hydrogen, such as pheenyl, naphthyl,.
indenyl, ind=anyl, and fluorenyl. “Aryl” encompassess fused ringg groups wherei n at least one
ring is arom atic.

Unle=ss otherwise indicated, as used herein, the terms “hete=rocyclic" and
“heterocyclomalkyl” refer to non-aromatic cyclic grouaps containirig one or more= heteroatoms,
prefereably =from one to four heteroatoms, each seleccted from O, S and N. “Hete=robicycloalky!”
groups are ron-aromatic two-ringed cyclic groups, wrherein said rings share one or two atoms,
and whereir at least one of the rings contains a hexteroatom (O, S, or N). Heteerobicycloalkyl
groups for pourposes of the present invention, and unless otheerwise indicated,. include spira
groups and —fused ring groups. “Heterotricycloalkyl” groups are non-aromatic thre - e-finged cyclic
groups, whesrein said rings are fused to one anothex or form a spiro group (in omther words, at
least two of said rings share one or two atoms and the third ring shares one or twwo atoms with
at least one of said two rings). The heterotricycloalk v groups of the compounds of the present
invention camn include one or more O, S and/or N heteeroatoms. In one embodimert, each ring in
the heterobi-cycloalkyl or heterotricycloalkyt contains up to four beteroatoms (i.e-. from zero to
four hetero=atoms, provided that at least one ring contains at least one heter—oatom). The
heterocyclozalkyl, heterobicycloalky and heterotricycleoalkyl groupss of the present Invention can
also include ring systems substituted with one or mo re oxo moiet ies. The hetero - cyclic groups,
including the= heterobicyclic and heterotricyctic grou ps, may cormprise double omr triple bonds,
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e.g. heterocycloalkenyl, heterobicycloalkenyl, and heterotricycloalkenyl. Exampiess of non-
aromatic Feterocyclic groups are aziridinyl, azetidimyl, pyrrolidinyl, piperidinyl, azepinyl,
piperazinyl , 1,2,3,6-tetrahydropyridinyi, oxiranyl, oxetaryl, tetrahydrofuranyt, tetrahydmrothienyl,
tetrahydropyranyl, tetrahydrothiopyranyl, morphaiino, thiomorpholino, thioxanyl, [yrrolinyl,
indolinyl, 2H-pyranyl, 4H-pyranyl, dioxany}, 1,3-disoxolanyl, pyrazolinyl, dihydreopyranyi,
dihydrothieznyl, dihydrofuranyl, pyrazolidinyl, imidazolinyl, imidazolidirmyl, 3-
azabicyclo [3.1.0}hexanyl, 3-azabicyclo{4.1.0)heptanyyl,  quinolizinyl, quinuclidin-yl, 1,4
dioxaspirof4.5]decyl, 1,4-dioxaspiro{4.4]nonyl, 4 ,4-dioxaspiro[4.3]octyl, aned 1,4~
dioxaspiro [4.2]heptyl.

Urless otherwise indicated, as used herein, ‘heteroaryl’ refers to aromatilic groups
containing one or more heteroatoms (O, S, or N), prefeerably from one to four heterosatoms. A
multicyclic group containing one or more heteroatoms wwherein at least one ring of the= group is
aromatic iss a “heteroaryl” group. The heteroaryl grous of this invention can also include ring
systems s:ubstituted with one or more oxo moieties._ Examples of heteroaryl gr oups are
pyridinyl, pyridazinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, quinolyl, is=oquinolyl,
1,2,3.4-tetwrahydroguinolyl, tetrazolyl, furyl, thienyl, iso»xazolyi, thiazoly!, oxazolyl, iscthiazolyl,
pyrrolyl, imdolyl, benzimidazolyl, benzofuranyl, cinnol inyt, indazolyl, indclizinyl, phtthalazinyl,
triazinyl, 1,2,4-trizainyl, 1,3,5-triazinyl, isoindolyl,  1-oxoisoindolyl, purinyl, axadiazolyl,
thiadiazoly/l, furazanyl, benzofurazanyl, benzothiophenyl, benzotriazolyl, benzothiazolyl,
benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridiryl, dihydroquinolyl, tetrahydr oquinolyl,
dihydroiso«quinolyl, tetrahydroisoquinolyl, benzofuryl, furopyridinyl, pyrolopyrimidinyl, and
azaindolyl .

Ass appreciated by the artisan, the use of Formula | is a convenience,- and the
invention is understood to envision and embrace e-ach and every species there=under as
though individually identified and set forth herein. Thus, the present invention conttemplates
each specsies separately and any and all combinaticens and permutations of spec ies falling
within Foramula I

The foregoing groups, as derived from the commpounds listed above, may be CS-attached
or N-attacched where such is possible. For instance , a group derived from pyrrolee may be
pyrrol-1-yl  (N-attached) or pyrrol-3-yl (C-attached). ~The terms referring to the greoups also
encompasss all possible tautomers.

Ass indicated, so-called ‘prodrugs’ of the com goounds of Formula | are also  within the
scope of &he invention. Thus certain derivatives of cosmpounds of Formula | which =may have
little or no pharmacological activity themselves can, wrhen administered into or onto the body,
be conve rted into compounds of Formula | havings the desired activity, for exaample, by
hydrolytic cleavage. Such derivatives are referred to s ‘prodrugs’. Further information on the
use of prodrugs may be found in Pro-drugs as NBove! Delivery Systems, Val. 14, ACS
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Symposium Series «T. Higuchi and W. Stella) and E3ioreversible Cariers in Drug  Design,
Pergamon Press, 19 87 (Ed. E. B. Roche, American Phaarmaceutical Association).

Prodrugs in accordance with the invention can, for example, be produsced by
replacing appropriate functionalities present in the compounds of Formula | with certain
moieties known to &hose skilled in the art as ‘pro-m oieties' as described, for exarmple, in
Design of Prodrugs by H. Bundgaard (Elsevier, 1985).

Some exarmmples of prodrugs in accordance wwvith the invention include, but are not
limited to,

(i whe re the compound of Formula | ¢ ontains a carboxylic acid funcztionality
(-COOH), an ester thereof, for example, a compound “wherein the hydrogen of the caarboxylic
acid functionality of f£he compound of Formula (1) is repBaced by (C4-Cglalkyl;

(ii) whe=re the compound of Formula | cormtains an alcohol functionality (- OH), an
ether thereof, for excample, a compound wherein the Fydrogen of the alcohol functio nality of
the compound of Fo emula | is replaced by (Cs-Ce)alkan oytoxymethyl; and

(iii) whesre the compound of Formula | coontains a primary or secondar®y amino
functionality (-NH, ©r -NHR where R # H), an amicde thereof, for example, a co mpound
wherein, as the ca se may be, one or both hydrog ens of the amino functionality, of the
compound of Formu la | is/are replaced by (C-Cqo)alka mnoyl.

Further exawnples of replacement groups in acccordance with the foregoing exxamples
and examples of othwer prodrug types may be found in t=he aforementioned references.

Moreover, ¢ erain compounds of Formula | m=y themselves act as prodrugs of other
compounds of Formulal.

Also includead within the scope of the inveniition are metabolites of compcwunds of
Formula |, that is, ccompounds formed in vivo upon adninistration of the drug. Some exxamples
of metabolites in accordance with the invention include=, but are not limited to,

)] whe=are the compound of Formula | con—tains a methyl group, an hydro><ymethyl
derivative thereof (-CHj; -> -CH,OH):

(ii) whezre the compound of Formula | contains an alkoxy group, an hydroxy
derivative thereof (-OR -> -OH); '

{1} whesre the compound of Formula | contains a tertiary amino cmroup, a
secondary amino de=rivative thereof (-NR'R? -> -NHR® «or -NHR?);

(iv) whezre the compound of Formula | contains a secondary amino group, a
primary derivative timereof (—NHR1 ->-NH2);

v) whe=re the compound of Formula | contains a phenyl moiety, a phenol
derivative thereof (-Fh -> -PhOH); and

(vi) whesre the compound of Formula | con tains an amide group, a carboxcylic acid
derivative thereof (-CCONH, -> COOH).
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Compounds of Formula 1 containing one or more assymmetric carbon atoms can exxist
as two or more stereoisomers. Where a compound of F=ormula | contains an alkenyl or
alkenylene group, ge-ometric cis/trans (or Z/E) isomers are possible. Where structural isom ers
are interconvertible wia a low energy barrier, tautomeric isommerism (‘tautomerism’) can occour.
This can take the form of proton tautomerism in compoLinds of Formula | containing, for
example, an imino, keto, or oxime group, or so-called vallence tautomerism in compourds
which contain an aromatic moiety. It follows that a single ecompound may exhibit more than
one type of isomerisim.

Included within the scope of the present inventions are all stereoisomers, geome=tric
isomers and tautomezric forms of the compounds of Formulam |, including compounds exhibiting
more than one type of isomerism, and mixtures of one or more thereof. Also included are
acid addition or base= salts wherein the counterion is optical. ly active, for example, d-lactate or
lysine, or racemic, For example, di-tartrate or dl-arginine.

Cisftrans iso mers may be separated by convention al techniques well known to theose
skilled in the art, for example, chromatography and fractionaal crystallisation.

Conventiona! techniques for the preparation/iso-lation of individual enantiommers
include chiral synthe sis from a suitable optically pure preciarsor or resolution of the racenmate
(or the racemate ofF a salt or derivative) using, for exa mple, chiral high pressure licguid
chromatography (HPLC).

Alternatively. the racemate (or a racemic precurso=r) may be reacted with a suitaable
optically active compound, for example, an alcohol, or, in the case where the compouncd of
Formula | contains &an acidic or basic moiely, a base or aczid such as 1-phenylethylamines or
tartaric acid. The resulting diastereomeric mixture may Ioe separated by chromatogragohy
and/or fractional cry stallization and one or both of the d iastereoisomers converted to the
corresponding pure enantiomer(s) by means well known to & skilled person.

Chiral compowunds of the invention (and chiral precursors thereof) may be obtainecd in
enantiomerically-enri ched form using chromatography, tygpically HPLC, on an asymme=tric
resin with a mobiie@ phase consisting of a hydrocarbo n, typically heptane or hexa ne,
containing from 0 to 50% by volume of isopropanol, typical ly from 2% to 20%, and from O to
5% by volume of amn alkylamine, typically 0.1% diethylanine. Concentration of the elu ate
affords the enriched mmixture.

When any racemate crystallises, crystals of two difffferent types are possible. The First
type is the racemic compound (true racemate) referred to =above wherein one homogeneous
form of crystal is produced containing both enantiomers irm equimolar amounts. The second
type is the racemic mixture or conglomerate wherein two forms of crystal are produced in
equimolar amounts e»ach comprising a single enantiomer.
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While bot#h of the crystal forms present in a raczemic mixture have identical ph ysical
properties, they &may have different physical propertiees compared to the true race mate.
Racemic mixturess may be separated by conventional tec=hniques known to those skilled in the
art - see, for exarmple, Stereochemistry of Organic Comggoounds by E.L.Elieland S. H. Wilen
(Wiley, 1994).

The preseent invention includes all pharmaceutTically acceptable isotopically-lafbelled
compounds of Fo rmula | wherein one or more atoms are2 replaced by atoms having the same
atomic number, b ut an atomic mass or mass humber diEferent from the atomic mass or mass
number which preedominates in nature.

Exampless of isotopes suitable for inclusion in thes compounds of the invention in clude,
but are not limitecd to, isotopes of hydrogen, such as 2H and *H, carbon, such as 'C, 3 Cand
146G chlorine, suchh as *Cl, fluorine, such as **F, iodine, ssuch as '?*I and '], nitrogen, sLich as
13N and "N, oxyggen, such as °0, 70 and ™0, phosptorus, such as **P, and sulphur—, such
as s,

Certain  isotopically-labelled compounds of Formula 1, for example, those
incorporating a r-adioactive isotope, are useful in drug and/or substrate tissue distrmbution
studies. The radioactive isotopes tritium, i.e. *H, and car bon-14, i.e. *C, are particularly useful
for this purpose i view of their ease of incorporation ancd ready means of detection.

Substitut@on with heavier isotopes such as desuterium, ie. 2H, may afford czertain
therapeutic adva ntages resulting from greater metabol ic stability, for example, increa sed in
vivo half-life or reduced dosage requirements, and hence may be preferred in some
circumstances.

Substitut fon with positron emitting isotopes, stch as ''C, *F, **0 and "N, can be
useful in Positron Emission Topography (PET) studi-es for examining substrate re=ceptor
occupancy.

Isotopicamlly-labeled compounds of Formula | can generaily be preparesd by
conventional teciniques known to those skilled in the a rtor by processes analogous tc those
described in the =accompanying Examples and Preparat=ions using an appropriate isotopically-
jabeled reagent im place of the non-labeled reagent preniously employed.

Pharmaceutically acceptable solvates in accorcdance with the invention include= those
wherein the solvesnt of crystallization may be isotopicallyw substituted, e.g. D;O, dg-aceto ne, dg-
DMSO.

Also within the scope of the invention are inter—mediate compounds of Formul a [l as
hereinbefore de fined, all salts, solvates and compMexes thereof and all solvate=s and
complexes of sal ts thereof as defined hereinbefore for c=ompounds of Formula 1. The in\vention
includes all polyrmorphs of the aforementioned species &and crystal habits thereof.
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When preparing compomunds of Formula | in accordance with the invention, it is open
to a person skilled in the art to routinely select the form of compowund of Formuia i which
provides the best combination o-f features for this purpose. Such featwares include, but are not
limited to, the melting point, soBubility, processability and yield of thea intermediate form and
the resulting ease with which thea product may be purified on isolation.

In one aspect, the preseant invention relates to compounds of the Formula | wherein A

I

is absent or is —Z~C—; Z is —CH,, ~CH(OH) or ~CH(C1-Cs alkyl); FR' is C;-Cyo alkyl, Cs-C1o
aryl, (6-10 membered) heteroarw/l or benzo(Cs-Cs cycloalkyl), whereirm when R’ is C¢-Cyp aryl,
Ca-Cio heteroaryl or benzo(Cs-€C; cycloalkyl), R' is optionally indepe=ndently substituted with
from one to three substituents independently selected from C4-Ce alkyl, halo, preferably
fluorine, and OH; R?is H or C;-C; alkyl; R® is H, ~CH,CH,SCHs, ~O(C=+-C,)alkyl or C4-Cs alkyl;
R* is H or Cy-Cs alkyl; R® is H or C;-Cs alkyl; R” is Cy-Cqo alkyl, C=3-Cs cycloalkyl or (4-10
membered) heterocycloalkyl, wh erein R” is optionally independently s ubstituted with from one
to three substituents independe antly selected from C,-Cy alkyl, C1-Cys  alkoxy, OH, —-NR°R'°, -
C(=OINR°R'™, -C(=O)R"", -C(=O0)OR" and (4-6 membered) het-erocycloalkyl optionally
substituted with from one to three OH or halo groups; and R®, R' and R'" are each
independently selected from H zand Cy-C; alkyl, wherein each hydro gen atom of said C4-Cs
alkyl is optionally independently wreplaced with a halo atom, preferably a fluorine atom.

i

In another aspect, A is =bsent or is —Z~C—; Z is ~CH, or ~-CH(OH); R' is C,-Cys
alkyl, Ce-C1o aryl or benzo(Cs-Ces cycloalkyl), wherein when R’ is Ce- Cyo aryl or benzo(Cs-Cs
cycloalkyl), R' is optionally inde=pendently substituted with from one to three independently
selected halo substituents, prefe wably fluorine; R? is H or C,-Cq alkyl; FRC is H or C4-Cg alkyl; R*
is H or C4-Cg alkyl; R®is H or Cy-Cs alkyl; R’ is Ci-Cio alky 1 or {4-10 membered)
heterocycloalkyl, wherein R’ is optionally independently substituted with from one to three
substituents independently selec=ted from C-C; alkyl, C,-C; alkoxy, O #H, -NR°R'®, -C(=O)R"",
-C(=0)OR"" and (4-6 membere=d) heterocycloalkyl optionally substiftuted with from one to
three OH groups; and R®, R™ =and R"' are each independently sele cted from H and C,-Ce
alkyl, wherein each hydrogen afom of said C-Cs alkyl is optionally independently replaced
with a halo atom, preferably a flusorine atom.

In another aspect, the present invention relates to compomunds of the Formula |
wherein A is absent; R' is ben=z0(Cs-Ce alkyl) optionally substituted with from one to three
substituents independently seleczted from C4-Cs alkyl, halo, preferably= fluorine and OH; R? is
H or C+-Cs alkyl; R®is H or C4-Ces alkyl; R* is H or C4-C alkyl; R®is H or C;-Cs alkyl; R’ is Cy-
Cyo alkyl, wherein R is opticonally independently substituted with from one to three
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substituents independently selected from C;-Cs alkoxy, OF, -NR°R', -C(=O)NR°R',
-C(=0)R"" and -C(=0)OR.™".

In another aspeck, A is absent; R' is benzo(Cs-Cs all<yl) optionally substituted with
from one to three indeperwdently selected halo substituents, pre=ferably fluorine; R?is H or C-
Ce alkyl; R® is H , ~CHzCH;SCH; -O(C1-Cy)alkyl or C+-Cs alkyl; R*is H or C+-Cy alkyl; Réis H
or C-Cs alkyl; R’ is C4-Cx ¢ alkyl, wherein R’ is optionally indep endently substituted with from
one to three substituents independently selected from C, -Cs alkoxy, OH, -NR°R"®, -
C(=0)NR°R", -C(=O)R"!, -C(=0)OR" and (4-6 membered) heteerocycioalky! .

In another aspect, R' is 1, 2, 3, 4-tetrahydronaph-thalene or indanyl optionally
substituted with 1 to 3 fluoerine or chlorine atoms.

In another aspecst, the present invention relates to ecompounds of the Formula 1

wherein A is —Z—C—; 2 is ~CH,, <CH(OH) or ~CH(C-Cs allkyi); R' is C4-C1o alkyl, Cs-C1o
aryl or (6-10 membered) heteroary!, wherein said alkyl, aryl and heteroaryl are optionally
independently substituted with from one to three substituents in dependently selected from C,-
Ce alkyl, halo, preferably Fluorine and OH; R? is H or C,-Cs alkyl 3 R®is H or C1-Cs alkyl; R* is H.
or C,-Ce alkyl; R® is H or Cy-Cs alkyl; R’ is C-Cyo alkyl, C5-Cs wcycloalkyl or (4-10 membered)
heterocycloalkyl, wherein R is optionally independently subs-tituted with from one to three
substituents independen-tly selected from C4-Cs alkyl, C4—Cs alkoxy, OH, -NR°R, -
C(=O)NR°R", -C(=0)R'™, -C(=0)OR"" and (4-6 memberecd) heterocycloalkyl optianaily
substituted with from one to three OH or halo groups.

i

In another aspect , A is ~Z—C—; 7 is —CH, or —-CH(OH); R'is C1-Cqo alkyl or Cg-Cqo
aryl, wherein said alkyl &nd aryl are optionally independently= substituted with from one to
three independently selecsted halo substituents, preferably fluowrine; R? is H or C,-Cs alkyl; R®
is H or C4-Cg alkyl; R* is H or C,-Cs alkyl; R® is H or C-Cs allkyl; R” is C1-Cyo alky! or (4-10
membered) heterocycloal kyl, wherein R’ is optionally independ =ently substituted with from one
to three substituents inde=pendently selected from C4-Cs alkyl, C,-Cg alkoxy, OH, -NR°R'®, -
C(=0)R"", -C(=0)OR"" ard (4-6 membered) heterocycloalkyl cptionally substituted with from
one to three OH groups.

In another aspect, the (4-10 membered) heterocyclo=ilkyl group of R’ is azetidinyl,
pyrrolidiny! or piperidinyf ; and the (4-6 membered) heterocycloalkyl substituent of R is
morpholino pyrrolidinyt or piperidinyl.

In another aspect , - R’ is a C;-Cy alkyl optionally substiuted with
-NR°R'®, morpholino, pyrrolidinyl or piperidinyl.

in another aspect , R*'isHand R®is methyl, ethyl butyl, isobutyl, propyl, isopropyl,
—CH,CH,SCH;. or -CH,C=H,OCH;.
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In another aspect, wherein R1 is aryl, A is —Z2=C—; Zis —CH,, and R" is a C+-CSs
alkyl optionally substituted with -NR°R"®, morpholino, pyrrolidinywI or piperidinyl.
In another aspec t, the compound of Formula | has the= following structure, where the

stereochemistry of the R> and R* substituents are shown below :

\‘\\\\\
K / R7
R‘ — \

\

In another aspect, in the stereochemistry structure abo=ve, R* and R? are hydrogen.
Specific embodirnents of the present invention includCe the following compounds =of
Formula I, all pharmaceutically acceptable salts thereof, compolexes thereof, and derivativees
thereof that convert into & pharmaceutically active compound u goon administration:
10 3-(4-{2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoyl -amino}-imidazol-1-yl}-butyric

R2

acid methyl ester;
3-{4-[2-(2-Hydroxy-3-methyi-butyrylamino)-pentanoylarmnino}-imidazol-1-yi}-3-methyl-
butyric acid methyl ester;
3-(4-{2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoyl=amino}-imidazol-1-y1}-3-
15 methyl-butyric acid methy/l ester;
3-{4-[2-(2-Hydrox y-3,3-dimethyl-butyrylamino)-pentano —ylamino]-imidazol-1-y{}-3-
methyl-butyric acid methy/| sster;
2-(2-Hydroxy-3,3 —dimethyi-butyrylamino)-pentanoic acid [1-(1-ethyl-propyl)-1+--
imidazol-4-yl]-amide;
20 2-[2-(3,5-Difluoro ~phenyl}-acetylamino}-pentanoic =cid [1-(1-ethyl-propyl)-1H4-
imidazol-4-yl]-amide;
2-[2-(3,5-Difluoro -phenyi}-2-hydroxy-acetylamino]-pent=anoic acid [1-(1-ethyl-propyl )-
1H-imidazol-amide;
2-(4-{2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoylaamino}-imidazol-1-yl)-2-
25  methyl-propionic acid methyl ester;
2-(4-{2-[2-(3,5-Difluoro-phenyl)-2-hydroxy-acetylamino]—pentanoylamino}-imidazol-1-
yh)-2-methyl-propionic aci d methyl ester;
2-{4-{2-(2-Hydroxy-3,3-dimethyl-butyrylamino)-pentano=ylaminc]-imidazol-1-yl}-2-
methyl-propionic acid methyl ester;
30 2-{4-[2-(2-Hydroxc y-3-methyl-butyrylamino)-pentanoylarmino]-imidazol- 1-yl}-2-methyl-
propionic acid methyl ester;
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3~(4-{2-[2-(3,5-Diﬂuoro—phenyl)-acetylamino]-propionylamino}-imidazol~1-yl)-3- methyl-
butyric acid mesthyl ester;

3-{4-[2-(2-Hydroxy-3,3-dimethyl-butyrylamino)-preopionylamino]-imidazol-1 -yi}-33-
methyl-butyric acid methy ester;

4-(4-{2-[2-(3,5—0iﬂuoro~pheny|)—acetylamino]—pen-tanoylamino}-imidazol-1 -yl)-
piperidine-1- c=arboxylic acid tert-butyl ester;

2-[2-(33,5-Diftuoro-phenyl)-acetylamino]-pentanoic acid [1-(1,1-dimethyl-2-pyrr-clidin-1-
yl-ethyl)-1H-imidazol-4-yi]-amide;

2-[2-(3-Trifluoromethyl-phenyi}-acetylamino]-pen&anoic acid [1-(1,1-dimethyl-2-
pyrrolidin-1-yl—ethyl)-1H-imidazol-4-yi]-amide;

2-[2-(3-Trifluoromethoxy-phenyl)-acetylamino]-peantanocic  acid  [1-(1 ,1-dinmethyl-2-
pyrrolidin-1-yl—ethyl}-1H-imidazol-4-yl}-amide;

2-[2-(33,5-Difluoro-phenyl)-acetylaminoj-pentancicc acid [1-(1,1-dimethyi-2-morpholin-
4-yl-ethyl}-1H—imidazol-4-yl]-amide;

2-[2-(33,5-Difluoro-phenyl)-2-hydroxy-acetylamino=]-pentanoic acid [1-(1,1-dinethyl-2-
pyrrolidin-1-yl—ethyl)-1H-Imidazol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl)-2-hydroxy-acetylamino~]-pentanoic acid {1-(1-ethyl—propyl)-
1H-imidazol-4 -yl]-amide;

2-[2-(=2-Phenyl-thiazol-2-yl)-acetylamino]-pentanoic acid [1-(1,1-dimethyl-2-pya/rrolidin-
1-yl-ethyl)-1H—imidazol-4-yi]-amide;

2-[2-(3-Trifluoromethyl-phenyl)-acetylamino]-pen-tanoic acid [1-(1,1-dimethyl-2-
morpholin-4-y#-ethyl)-1H-imidazol-4-yl]-amide;

2-(2-Hydroxy-3-methyl-butyrylamino)-pentanoic &xcid [1-(1,1-dimethyl-2-pyrroli din-1-yl-
ethyl)-1H-imid azol-4-yl]-amide;

2-(2-Hydroxy-3,3-dimethyl-butyrylamino)-pentancic acid [1~(1,1-dimethyl-2-pwyrrolidin-
1-yl-ethyl)}-1H—imidazol-4-yi]-amide;

2-(2-ydroxy-3-methyl-butyrylamino)-pentancic  acid [1-(1,1-dimethy!-2-morg>holin-4-
yl-ethyl)}-1H-inmidazol-4-yl]-amide;

2-[2-(33,5-Difluoro~-phenyl)-2-hydroxy-acetylaminos]-pentancic acid [1-(1,1-dinethyl-2-
morpholin-4-y ¥-ethyl)-1H-imidazol-4-yl]-amide;

2-(2-Hydroxy-3,3-dimethyl-butyrylamino)-pentanoic acid [1-(1,1-dimethyl-2-morpholin-
4-yl-ethyl)-1 H—imidazol-4-yi]-amide;

2-[2-(33,5-Difluoro-phenyl)-acetylamino]-4-methyl—pentanoic  acid [1-(1,1-direthyl-2-
pyrrolidin-1-yl—ethyl}-1H-imidazol-4-yl}-amide;

2-[2-(33,5-Diflucro-phenyl)-acetylamino}-N-[1-(1,1—dimethyl-2-pyrrolidin-1-yl-eth - y)-1H-
imidazol-4-yl]—propionamide;
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(4-{2-[2-(3,5-Difluoro-phenyl)-acetyl@amino)-pentanoylamino}-imidazol-1—yl)-acetic
acid m ethyl ester;

2-(4-{2-[2-(3,5-Difluoro-phenyl)-acetytamino}-pentanoylamino}-2-methyl—imidazol-1-
yl}2-nethyl-propionic acid methy! ester;

2-[2-(3,5-Difluoro-phenyl)-acetylaminuo]-pentanoic  acid [1-(2-methoxyw/-1,1-dimethyl-
ethyl)} —1H-imidazol-4-yi}-amide;

4-(4-{2-[2-(3,5-Difluoro-phenyl)-acetyriamino]-pentanoylamino}-imidazol— 1-yl}-benzoic
acid m ethyt ester;

2-[2-(3,5-Difluoro-phenyl)-acetylamirw ol-pentanoic  acid  {1-[1-(2,2-dirmethyl-propyi}-
pyrrolicdin-3-yi}-1 H-imidazol-4-yl}-amide;

3-{4-[2-(6,8-Difluoro-1,2,3,4-tetrahyd wro-naphthaien-2-ylamino)-pentanoywlamino]-
imidazeol-1-yl}-butyric acid methyl ester;

2-{4-[2-(6,8-Difluoro-1,2,3,4-tetrahyd ro-naphthalen-2-ylamino)-pentanoywlamino}-
imidazeol-1-y1}-2-methyl-propionic acid methy? ester;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-na pohthalen-2-ylamino}-pentanoic aca@d [1-(1-ethyi-
propyim-1H-imidazol-4-yl}-amide;

3-{4-[2-(6,8-Difluoro-1,2,3,4-tetrahyd ro-naphthalen-2-ylamino)-pentanoywlamino]-
imidazeol-1-yl}-3-methyi-butyric acid methy! ester;

2-[2-(3,5-Difluoro-pheny!)-acetylamirso]-pentanoic  acid [1-(2-isoprcopylamino-1,1-
dimeth yl-ethyl)-1H-imidazol-4-yl]-amide;

2-{2-(3,5-Difluoro-phenyl)-acetylamirs o]-pentanoic acid [1-('W ,1-dimethyl-2-
methyl =amino-ethy!)-1H-imidazo!-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamirx o]-pentanoic acid [1-(2-berzylamino-1,1-
dimeth ~yl-ethyl)-1H-imidazol-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyf)-acetylamir o}-pentanoic acid {1-[2—(2,2-dimethyi-
propyleamino)-1,1-dimethyl-ethyl}-1H-imidazol -4-yl}-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamira o]-pentanoic  acid  [1-(2-dime=thylamino-1,1-
dimeth—yl-ethyl)-1H-imidazol-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamirs o]-pentanoic acid {1-[1,1-dimeth=yl-2-(1-phenyl- ‘
ethylarmnino)-ethyl]-1H-imidazol-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyl)}-acetylamirs o}-pentanocic acid [1-(1,1-dimethy~I-3-morpholin-
4-yl-preopyl)-1H-imidazol4-yl]-amide;

2-[2~(3,5-Difluoro-phenyl)-acetylamirs o]-pentanoic acid [1-(1,1-dimethyl—3-pyrrolidin-1-
yl-prop w!)-1H-imidazol-4-yi]-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-napohthalen-2-ylamino)-pentanoic  =acid  [1-(1,1-
dimeth=yl-2-pyrrolidin-1-yl-ethyl)-1H-imidazol-<1-yl]-amide;
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2-(5-Chloro-indan-2-ylamino)-pentancic acid [1-(1,1-dimethyl-2-pyyrrolidin-1-yl-ethyl)-
1H~-imidazol-4-yl}-amide;

2-(Indan-2-ylamino)-pentanoic acid [1-(1,1-dimethyl-2-pyrroBidin-1-yl-ethyl)-1H-
imidazol-4-yl]-amide;

2-(6-Fluorc-1,2,3,4-tetrahydro-naaphthalen-2-ylamino)-pentanocic acad [1-(1,1-dimethyl-
2-pyrrolidin-1-yi-ethyl)-1H-imidazol-4-yl]-amids;

2-(6-Chloro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic ac id [1-(1,1-dimethyl-
2-pyrrolidin-1-yl-ethyl}-1H-imidazol-4-yl]-amide;

2-(6,8-Dichloro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoicc  acid  [1-(1,1-
dimethyl-2-pyrrolidin-1-yl-ethyl)-1H-imida zol-4-yl]-amide;

2-(5,7-Dimethyl-1,2,3,4-tetrahydr o-naphthalen-2-ylamino)-pentancicc  acid  [1-(1,1-
dimethyl-2-pyrrolidin-1-yl-ethyl)-1H-imida=zol-4-yi}-amide;

2-(1,2,3,4-Tetrahydro-naphthalen-2-ylamino)-pentanoic  acid [1-(1,1-dimethyi-2-
pyrrolidin-1-yi-ethyl)-1H-imidazol-4-yl}-amide;

2-(6-Isopropyl-1,2,3,4-tetrahydro—naphthalen-2-ylamino)-pentanoic acid [1-(1,1-
dimethyl-2-pyrrolidin-1-yl-ethy!}-1H-imida=zol-4-yl]-amide;

2-[2-(2-Fluoro-phenyl)-1-methyl-exthylamino]-pentanocic acid [1-(1,1-dimethyl-2-
pyrrolidin-1-yi-ethyl}-1H-imidazol-4-ylj-amide;

2-[1-Methyl-2-(3-triflucromethyl-p henyi)-ethylamino]-pentancic acicd [1-(1,1-dimethyl-
2-pyrrolidin-1-yl-ethyl}-1H-imidazol-4-yl}-amide;

2-(5,7-Difluoro-1,2,3,4-tetrahydro —naphthalen-2-ylamino)-pentanoic acid [1-(1,1-
dimethyl-2-pyrrolidin-1-yl-ethyl)-1H-imida=ol-4-yl]-amide;

2-(6-Bromo-1,2,3,4-tetrahydro-na phthalen-2-ylamino)-pentanoic aci d [1-(1,1-dimethy!-
2-pyrrolidin-1-yl-ethyl)-1H-imidazol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl)-ethylamino}-pentanoic acid [1-(1,1-dime=thyl-2-pyrrolidin-1-
yl-ethyi)-1H-imidazol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl)-1-methyi-ethylamino]-pentancic  acid  E1-(1,1-dimethyl-2-
pyrrolidin-1-yl-ethy!)-1H-imidazol-4-yl]-am ide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro—naphthalen-2-ylamino)-pentanoic  acid [1-(1-ethyl-
propy!)-1H-imidazol-4-yl]-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro—naphthalen-2-ylamino)-pentanoic acid  [1-(1,1-
dimethyl-3-morpholin-4-yl-propyl)-1H-imid azol-4-yl}-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro—naphthalen-2-ylamino)-pentanoic acid  [t1-(1,1-
dimethyl-2-morpholin-4-yl-ethyl)-1H-imida=zol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylarmino)-pentanoic acid {1-{1,1-dinmethyl-2-(1-phenyl-
ethylamino)-ethyl]-1H-imidazol-4-yl}-amide;
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2-(6,8-Dichloro-1,2,3,4-tetr-ahydro-naphthalen-2-ylamino)-pentaanoic  acid  [1-(1,1-
dimethyl-2-morpholin-4-yl-ethyl)- 1 --imidazol-4-yl}-amide;

2-(6,8-Difluoro-1,2,3,4-tetraahydro-naphthalen-2-ylamino)-4-me-thyl-pentanoic acid [1-
(1,1-dimethyl-2-pyrrolidin-1-yl-ethy 8)-1H-imidazol-4-yl]-amide;

2-(6,8-Difluoro-1,2,3,4-tetraahydro-naphthalen-2-ylamino)-N-[1-&«1,1-dimethyl-2-
pyrrolidin-1-yl-ethyl}-1 H-imidazol-4 —yl]-propionamide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentamnoic acid [1-(2-
dimethylamino-1,1-dimethyl-ethyl)— 1H-imidazol-4-ylj-amide;

4-{4-[2-(6,8-Difluora-1,2,3,=d-tetrahydro-naphthalen-2-ylamino)— pentanoylamino]-
imidazol-1-yl}-benzoic acid methyl ester;

2-(6,8-Difluoro-1,1-dimethyvI-1,2,3,4-tetrahydro-naphthalen-2-yl amino)-pentanoic acid
[1-(1,1-dimethyl-2-pyrrolidin-1-yl-et hyl}-1H-imidazoi-4-yl}-amide;

2-(6-Isopropyl-1,2,3,4-tetramtydro-naphthalen-2-ylamino}-pentamoic  acid  [1-(1,1-
dimethyl-2-pyrrolidin-1 -yl-ethyl)-1H —imidazol-4-yi]-amide;

2-(6,8-Difluoro-1,2,3,4-tetre=ahydro-naphthalen-2-ylamino)-penta= noic acid [1-(2-
hydroxy-1,1-dimethyl-ethyi)-1H-imiedazol-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyl)-=acetylamino]-pentanoic acid [ 1-(2-hydroxy-ethyl)-1H-
imidazol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl)-aacetylamino]-pentanocic  acid  [1-(=2-hydroxy-1,1-dimethyl-
ethyl)-1H-imidazol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl)-=xcetylamino]-pentanoic  acid [1-(3-hydroxy-1,1-dimethyl-
propyl)-1H-imidazoi-4-yi}-amide;

2-[2-(3,5-Difluoro-phenyl)-zacetylamino]-pentanoic acid (1-pipesridin-4-yl-1H-imidazol-
4-yi}-amide;

2-{2-(3,5-Difluoro-phenyl)-amcetylamino}-pentanoic acid [1-(1-meathy!-piperidin-4-yt)-1H-
imidazol-4-yl]-amide;

2-[2-(3,5-Diflucro-phenyl)-zw cetylamino]-pentanoic acid [1-(1 -acsetyl-piperidin-4-yl)-1H-
imidazol-4-yll-amide;

2-[2-(3,5-Diflucro-phenyl}-a cetylamino]-pentanocic acid (1-pipe=ridin-4-yl-1H-imidazol-
4-yl)-amide;

2-[2-(3,5-Diflucro-phenyl)-a cetylamino)-pentanoic acid {1-[1 —(3,3-dimethyl-butyryl)-
piperidin-4-yi}-1H-imidazol-4-yl}-am ide;

2-[2-(3,5-Difluoro-phenyl)}-a cetylamino]-pentanoic  acid  {1- _J1-(3,3-dimethyl-butyi)-
piperidin-4-yl]-1H-imidazol-4-yi}-am 3de;

2-[2-(3,5-Difluoro-phenyl)-a<cetylamino]-pentanoic  acid {1-[1 -(2,2-dimethyi-propyl)-
piperidin-4-yi]-1H-imidazol-4-yl}-am Ede;
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2-[6-(4-Fluoro-phenyl)}-1,2,3,4-tetrahyrdro-naphthalen-2-ylamino]-pe=ntanoic  acid M-
{1,1-dimethyl-2-pyrrolidin-1-yl-ethyl)-1H-imidea zol-4-yl}-amide;

2-[(6,8-Difluoro-1,2,3,4-tetrahydro-na gpohthalen-2-yl)-methyl-amino]-moentanoic acid [1-
«1,1-dimethyl-2-pyrrolidin-1-yl-ethyi)-1H-imidza zol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamin«]-pentanoic  acid [7-(2,2-dmmethyl-propyl)-5,5-
dimethyl-5,6,7 8-tetrahydro-imidazo[1,5-a]pyrazin-1-ylj-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentancic=  acid  {1-[2-(2,2-
odimethyl-propylamino)-1,1-dimethyl-ethyl}-1H—imidazol-4-yl}-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic=  acid  [1-(1,1-
oimethyl-2-piperidin-1-yl-ethyl)-1 H-imidazol-4—yl}-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic= acid [1-(2-
ddimethylamino-1,1-dimethyl-ethyl)-1H-imidazol4-yl]-amide;

2-(6,8-Difluoro-1,2,3 4-tetrahydro-naphthalen-2-ylamino)-pentancic= acid  {1-[1,1-
dimethyl-2-(2,2,2-trifluoro-ethylamino)-ethyl]-‘# H-imidazol-4-yi}-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanocic=  acid  [1-(1,1-
cdimethyl-2-pyrrolidin-1-yl-ethyl)-1 H-imidazol-4--yll-amide;

2-(6,8-Diftuoro-1,2,3,4-tetrahydro-nap hthalen-2-ylamino)-pentanocics ~ acid  [1-(1,1-
cdimethyl-2-pyrrolidin-1-yl-ethyl)-1 H-imidazol-4& -yl]-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-nap» hthalen-2-ylamino)-pentanoic= acid [1-(3-
ydroxy-cyclobutyl)-1H-imidazol-4-yl]-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-nape hthalen-2-ylamino)-pentanoic  acid {1-[2-(2,6-
dimethyl-morpholin-4-yi}-1,1-dimethyl-ethyi]-1 H-imidazol-4-yi}-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-nap» hthalen-2-ylamino)-pentanoic  acid (1-{2-[(2,2-
dimethyl-propyl)-methyl-amino]-1,1-dimethyi-exthyl}- 1H-imidazol-4-yl}-amide=;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-nap hthalen-2-ylamino)-pentanoic acid  {1-[1,1-
dimethyl-2-(4-methyl-piperazin-1-yl)-ethyl]-1 H —imidazol-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid [1-(2-morphmolin-4-yl-ethyt)-1H-
i midazol-4-yl]-amide;

2-[2~(3,5-Difluoro-phenyi)-acetylamino]-pentanocic acid & 1-[2-(2,2-dimethyi-
oropylamino)- ethyll-1H-imidazol-4-yl}-amide;

2-[2—(3.5-5iﬂuoro-phenyl)-acetylamino]-penfanoic acid {1-[2-(4-met:-hyl-piperazin-1-yl)-
ethyl]-1H-imidazol-4-yl}-amide; '

2-[2-(3,5-Difluoro-phenyl)-acetylamino)-pentanoic acid [1-{2-hydrooxy-1,1,2-trimethyl-
oropyl)-1H-imidazol-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino]pentanoic acid [1-(3-hydrcoxy-1,1,3-trimethyl-
butyt)-1H-imidazol-4-yl}-amide;
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2-[2-(3,5-Difluoro-pheny!)-acetylamino]-pentanoic  acid [1-(2-etEnyl-2-hydroxy-1,1-
dirmethyl-butyl)-1H-imidazol-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino)-pentanoic  acid  [1-(3-etlhyl-3-hydroxy-1,1-
dimethyl-pentyl)-1H-imidazol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl}-acetylamino]-pentanoic acid (1-tert-butyl—1H-imidazol-4-yl)-
amaide;

2-[2-(3,5-Difluoro-phenyl)-2-hydroxy-acetylamino]-pentanocic  acid (1-tert-butyl-1H-
imi dazol-4-yl) —amide;

2-(2-Hydroxy-3,3-dimethyl-butyrylami no)-pentanoic acid (1-tert-biatyl-1H-imidazol-4-
yl)—amide;

2-(6,8-Difluoro-1,2,3 4-tetrahydro-naphthalen-2-ylamino)-pentanoic  acid (1-tert-butyi-
1H. -imidazoi-4-yl)-amide;

2-[2-(3,5-Difluoro-phenyl}-2-hydroxy-acetylamino]-N-(1-isopropyl-1 Hll-imidazol-4-yl)-
prcopionamide;

2-(2-Hydroxy-3,3-dimethyi-butyrylami no)-pentanoic acid (1-isoprogpyl-1H-imidazol-4-
yl)—amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid {1-[2-(3-hy droxy-pyrrolidin-1-
yl)—1,1-dimethyl-ethyl]-1H-imidazol-4-yl}-amid €;

2-[2-(3,5-Difluoro-phenyl)-acetylamino)-pentanoic acid {1-[1-(2,=2-dimethyl-propyl)-
aze=tidin-3-yi]-1H-imidazol-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino)-pentanoic acid {1-[1-(2,2-di methyi-propionyl)-
aze=tidin-3-yl}-1H-imidazol-4-yl}-amide;

2-{2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid [1-(2-isopropooxy-1,1-dimethyl-
etkyl)-1H-imidazol-4-yl]-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-1,4—methano-naphthalen-2-ylamin- o)-pentanoic acid
[1- (1,1-dimethyl-2-morpholin-4-yl-ethyl)-1 H-imidazol-4-yl]-amide;

2-(5,7-Difluoro-chroman-3-ylamino)-p entanoic acid [1-(1,1-dimethyl-2-morpholin-4-yi-
ettyl)-1H-imidazol-4-yi]-amide;

2-(4,6-Difluoro-tricyclo{6.2.2)dodeca-~-2(7),3,5-frilen-8-ylamino)-pentamnoic acid [1-(1,1-
dirmnethyl-2-morpholin-4-yl-ethyi)-1H-imidazol-4-yl]-amide;

2-(Naphthalen-2-ylamino}-pentanoic acid [1-(1,1-dimethyl-2-morphclin-4-yl-ethyl)-1H-
imi#dazol-4-yl}-amide;

2-(Quinolin-3-ylamino)}-pentanoic acid [1-(1,1-dimethyl-2-morpholin-4-yi-ethyl)-1H-
imiidazol-4-yl]-amide;

2-(1-Methyl-1H-indol-3-ylamino)-pentanoic  acid [1-(1,1-dimethyE-2-morpholin-4-yl-
etyl)-1H-imidazol-4-yi]-amide;
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2-[2-(3,5-Difluoro-phenyl)-acetyl amino}-pentanoic acid [1-(1 ,1-dimeethyl-2-pyrrolidin-1-
yi-ethyl)-2-trifluoromethyl-1H-imidazol-4 —yi]-amide;

2-[2-(3,5-Difluoro-phenyl)-acety §amino}-pentanoic acid [1-(1 ,1-dim eethyl-2-pyrrolidin-1-
yl-ethyl}-2-fluoro-1H-imidazol-4-yl}-amid e;

2-[2-(3,5-Difluoro-phenyl)-acety damino]-pentanoic acid [1-(1,1-dim -ethyi-2-pyrrolidin-1-
yi-ethyl)-2-phenyl-1H-imidazol-4-yl}-ami«de,

2-[2-(3,5-Difluoro-phenyl)-acety ¥amino}-pentanoic acid [1-(1,1-dim ethyl-2-pyrrolidin-1-
yl-ethyl)-S-phenyl-1H-imidazol-4-yij-ami «de;

2-[2-(3,5-Difluoro-phenyl)-acety Tamino}-pentanoic acid [1-(1,1-dim ethyi-2-pyrrolidin-1-
yi-ethyl)-5-trifluoromethyl-1H-imidazol-4 -yi]-amide;

5-{2-[2-(3,5-Difluoro-phenyl)-aceetylamino]-pentanoylamino}-3-(1,1- dimethy-2-
pyrrolidin-1-yl-ethyl)-3H-imidazole-4-car-boxylic acid methyl ester;

2-[2-(3,5-Difluoro-phenyl)-acety taminol-pentanoic acid (6 ,6-dimethyl-5,6,7,8-
tetrahydro-imidazo[1,5-a}pyridin-1-yl)-armide;

2-[2-(3,5-Difluoro-phenyt)-acety-lamino]-pentanoic acid (6-methyk -5,6,7,8-tetrahydro-
imidazo[1,2-alpyridin-2-yl}-amide;

2-12-(3,5-Difluoro-phenyl)-acety-lamino]-pentanoic  acid (3,4-dihycdro-2H-imidazo[5,1-
b)[1,3]oxazin-8-y!)-amide;

2-[2-(3,5-Difluoro-phenyl)-acety Iamino]-pentanoic acid (1H-imid azo[1,2-a]pyridin-3-
yl)-amide;

2-[2-(3,5-Difluoro-phenyl)-ethyleaminoj-pentanocic acid [1-(1,1-dim ethyl-2-pyrrolidin-1-
yethy!}1H-imidazol-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyi)-2-hyclroxy-ethylamino]-pentanoic acid  [1-(1,1-dimethyi-2-
pyrrolidin-1-yl-ethyl)-1H-imidazol-4-yi]-a mide;

2-[2-(3,5-Difluoro-phenyt)-1-methyl-ethylamino}-pentanoic  acid {1-(1,1-dimethyl-2-
pyrrolidin-1-yl-ethyl)-1H-imidazol-4-yl]-a mide;

2-(3,5-Difluoro-benzylamino)-peantanoic acid [1-(1,1-dimethyl-2-pwyrrolidin-1-yl-ethyl)-
1H-imidazol-4-yl]-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydsro-naphthalen-2-ylaminec)-pentanocic acid [1-(1-
dimethylaminomethyl-cyclopentyl)-1H-irnidazol-4-yl}-amide; and

2-(6,8-Difluoro-1-hydroxy-1,2,3, 4-tetrahydro-naphthalen-2-ylamino )-pentanoic acid {1-
(1,1-dimethyl-2-pyrrolidin-1-yl-ethyl}-1H—imidazol-4-yl}-amid e.

Compounds of the Formula | of this invention, and their pharmace=utically acceptable
salts, have useful pharmaceutical and medicinal properties. The compcsunds of Formula |,
and their pharmaceutically acceptable saits Inhibit the production of Ap-peptide (thus,
gamma-secretase activity) in mammals _, including humans. Compounds off the Formula |, and
their pharmaceutically acceptable salts, are therefore able to function as thmerapeutic agents in
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thwe treatment of the neurodegener—ative and/or neurological diso-rders and diseases
reapresentatively enumerated below, fom- example Alzheimer's disease, in an afflicted mammal,
in cluding a human.

The present invention also rel=ates to a pharmaceutical compossition for inhibiting AB-
pesptide production in a mammal, inclucling a human, comprising an amount of a compound of
thme Formula |, or a pharmaceutically a ceeptable salt thereof, that is effesctive in inhibiting AS-
pr-oduction, and a pharmaceutically acc=eptable carrier.

The present invention also rezlates to a pharmaceutical composition for treating a
di sease or condition selected from th € group consisting of Alzheimer™ s disease, hereditary
ce=rebral hemorrhage with amyloidossis, cerebral amyloid angiopattay, a prion-mediated
df sease, inclusion body myositis, str-oke, multiple sclerosis, head traauma, mild cognitive
inpairment and Down’s Syndrome in a mammal, including 2 human, cormprising an amount of
a compound of the Formula |, or a phammaceutically acceptable salt thereeof, that is effective in
in hibiting Ap-peptide production, and a pharmaceutically acceptable carrier.

The present invention also rexlates to a pharmaceutical composition for treating a
di sease or condition selected from the group consisting of Alzheimer's disease and Down's
S=yndrome in a mammal, including a Bhuman, comprising an amount oef a compound of the
Feomula |, or a pharmaceutically acceeptable salt thereof, that is effecctive in inhibiting AB-
peptide production, and a pharmaceutiezally acceptable carrier.

The present invention also rexlates to a pharmaceutical composition for treating a
di sease or a condition selected from tEne group consisting of Alzheimer~s disease, hereditary
cesrebral hemorrhage with amyloidossis, cerebral amyloid angiopattwy, a prion-mediated
di sease, inclusion body myositis, streoke, multiple sclerosis, head treauma, mild cognitive
irpairment and Down’s Syndrome in a mammal, including 2 human, cormprising an amount of
a compound of the Formula |, or a phar-maceutically acceptable salt there=of, that is effective in
tre=ating such disease or condition, and a pharmaceutically acceptable caarrier.

The present invention also re=lates to a pharmaceutical compmwosition for treating a
di-sease or a condition selected from thm e group consisting of Alzheimer's disease and Down’s
Swyndrome in a mammal, including a Fiuman, comprising an amount o f a compound of the
Fomula |, or a pharmaceutically accesptable salt thereof, that is effective in treating such
di-sease or condition, and a pharmaceu-tically acceptable carrier.

The present invention also rela—tes to a method of inhibiting AR-peeptide production in a
m ammal, including a human, comprissing administering to said mammmal an amount of a
compound of the Formula |, or a pharrmaceutically acceptable salt there=of, that is effective in
inkhibiting AB-production.

The present invention also reBates to a method of treating a disease or condition
se=lected from Alzheimer's disease, here=ditary cerebral hemorthage with amyiloidosis, cerebral
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amyloid angiopathy, a prion-mediated disease, @inclusion body myositis, stroke, muitiple
sclerosis, head trauma, mild cognitive impairmert and Down's Syndrome in a nammal,
includling a human, comprising administering to sa id mammal an amount of a com p-ound of
the F ormula 1, or a pharmaceutically acceptable salt thereof, that is effective in inhibbi—ting AB-
production.

The present invention also relates to a nethod of treating a disease or c--ondition
selec ted from Alzheimer's disease and Down’s Symdrome in @ mammal, including & human,
comperising administering to said mammal an amowunt of a compound of the Formul= |, or a
pharrnaceutically acceptable salt thereof, that is effexctive in inhibiting Af-production.

The present invention also relates to a method of treating a disease or < ondition
selec ted from Alzheimer’s disease, hereditary ceretoral hemorrhage with amyioidosis, eerebral
amyloid angiopathy, a prion-mediated disease, @nclusion body myositis, stroke, multiple
sclerosis, head trauma, mild cognitive impairmert and Down's Syndrome in a rrammal,
including a human, comprising administering to said mammal an amount of a comp ound of
the F ormula 1, or a pharmaceutically acceptable salt thereof, that is effective in treatirng such
condji tion.

The present invention also relates to a method of treating a disease or cweondition
selected from Alzheimer's disease and Down's Syrdrome in @ mammal, includinga human,
comperising administering to said mammal an amownt of a compound of the Formul= |, or a
pharrmaceutically acceptable salt thereof, that is effexctive in treating such condition.

The compounds of Formula | may be usexd alone or used in combination vevith any
other drug, including, but not limited to, any mermory enhancement agent, e.g., A=ricept™
and/asr Namenda™, antidepressant agent, e.g., Zol oft™, anxiolytic, antipsychotic agemnt, e.g.,
Geod on™, sleep disorder agent, anti-inflammatory &agent, e.g., Celebrex™, Bextra™, et=c., anti-
oxida nt agent, cholesterol modulating agent (for example, an agent that lowers LDL or
increaases HDL), e.g., Lipitor™, Caduet™, etc., Histaamine (H2) antagonist, e.g., Cimet=adine™,
and aanti-hypertension agent, e.g., Norvasc™, C.aduet™, etc. Accordingly, the present
inven tion also relates to the following pharmaceuticaal compositions and methods of treatment
comp»rising a compound of the Formuia | in combinaation with other drugs, such as thos € of the
type described above.

The present invention also relates to a p harmaceutical composition for tree=ating a
disea=se or condition associated with AB-peptide production in a mammal, including a -human,
comp rising (a) a compound of the Formula |, or a pharmaceutically acceptable salt ®hereof;
(b) 2 memory enhancement agent, e.g., Aricept™ andfor Namenda™, antidepressar—t, e.g.,
Zoloft™, anxiolytic, antipsychotic agent, e.g, Geodon™, sleep disorder agen®&, anti-
inflarmmatory agent, e.g., Celebrex™, Bextra™, etc., anti-oxidant agent, cholesterol moculating

agent (for example, an agent that lowers LDL or ¥ncreases HDL), e.g., Lipitor™, C=aduet™,
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etc.,, Hiistamine (H2) antagonist, e.g., C@metadine™, and anti-hype=riensive agent, e.g..
Norvassc™, Caduet™, etc.; and (c) a pharmr aceutically acceptable carrimer; wherein the active
agents- "a” and “b" above are present in =mounts that render the coemposition effective in
treatingg such disease or condition.

The present invention also relates= to a pharmaceutical compoosition for treating a
diseasee or condition selected from the grcoup consisting of Alzheimer—'s disease, hereditary
cerebraal hemorrhage with amvyloidosis, <erebral amyloid angiopatiy, a prion-mediated
diseasee, inclusion body myositis, stroke, muitiple sclerosis, head tr—auma, mild cognitive
impairrment and Down's Syndrome, in a mammal, including a humsan, comprising (a) a
compo-und of the Formula I, or a pharmaaceutically acceptable salt ttereof; (b) a memory
enhanccement agent, e.g., Aricept™ andB/or Namenda™, antidepre=ssant, e.g., Zoloft™,
anxiolytic, antipsychotic agent, e.g., Geodor™, sleep disorder agent, armti-infammatory agent,
e.g., C elebrex™, Bextra™, etc., anti-oxidant agent, cholesterol modulatirg agent (for example,
an ageent that lowers LDL or increases HD®L), e.g., Lipitor™, Caduet™ , etc., Histamine (H2)
antagomnist, e.g., Cimetadine™, and anti-hyjoertensive agent, e.g., Nonwasc™, Caduet™, etc.;
and (c)» a pharmaceutically acceptable carrieer, wherein the active agents= “a” and “b” above are
presen tin amounts that render the composition effective in treating suck disease or condition.

The present invention aiso relates to a pharmaceutical comoosition for treating a
disease= or condition selected from the groL_ip consisting of Alzheimer'ss disease and Down's
Syndraeme, in a mammal, including a humar, comprising (a) a compourd of the Formula |, or
a pharemaceutically acceptable salt thereof; (b) a memory enhancement agent, e.g., Aricept™
and/or Namenda™, antidepressant, e.g., Zoloft™, anxiolytic, antipssychotic agent, e.g.,
Geodo n™, sleep disarder agent, anti-inflamrnatory agent, e.g., Celebrex™™, Bextra™, etc., anti-
oxidanik agent, cholesterol modulating age=nt (for example, an agen®& that lowers LDL or
increasses HDL), e.g., Lipitor™, Caduet™, etac., Histamine (H2) antagonis=st, e.g., Cimetadine™,
and arti-hypertensive agent, e.g., Norvasec™, Caduei™, etc; and (=) a pharmaceutically
acceptaable carrier; wherein the active agen—ts “a” and “b” above are pre=sent in amounts that
render the composition effective in treating s-uch disease or condition.

The present invention also relates to a method of treating a disease or condition
associzated with AB-peptide production iy a mammal, including a human, comprising
adminisstering to said mammal (a) a comgoound of the Formula I, cer a pharmaceutically
accepteable salt thereof, and (b) a memcory enhancement agent, e=.g., Aricept™ and/or
Namermda™, antidepressant, e.g., Zoloft™, anxiolytic, antipsychotic acgent, e.g., Geodon™,
sleep disorder agent, anti-inflammatory age=nt, e.g., Celebrex™, Bextr=a™, etc., anti-oxidant
agent, cholesterol modulating agent (for example, an agent that lowe=rs LDL or increases
HDL), e2.g., Lipitor™, Caduet™, etc., Histami ne (H2) antagonist, e.g., Ci metadine™, and anti-
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hypertensive agent, e.g., N orvasc™, Caduet™, efc.; wherein the =active agents “a” and "b”
above are present in amourits that render the composition effectivee in treating such disease
or condition.

The present invent¥on also reletes to a method of treatirg a disease or condition
selected from the group co nsisting of Alzheimer's disease, hereditary cerebral hemorrhage
with amyloidosis, cerebral amyloid angiopathy, a prion-mediatec disease, inclusion body
myositis, stroke, multiple ssclerosis, head trauma, mild cognitive impairment and Down's
Syndrome, in @ mammal, in cluding a human, comprising administe ring to said mammal (@) a
compound of the Formula 1, or a pharmaceutically acceptable salt ®hereof, and (b) a memory
enhancement agent, e.g., Aricept™ and/or Namenda™, antideepressant, e.g., Zoloft™,
anxiolytic, antipsychotic age=nt, 6.g., Geodon™, sleep disorder agen t, ant-inflammatory agent,
e.g., Celebrex™, Bextra™, e tc., anti-oxidant agent, cholesterol modtulating agent (for example,
an agent that lowers LDL or increases HDL), e.g., Lipitor™, Caduaet™, etc., Histamine (H2)
antagonist, e.g., Cimetadinee™, and anti-hypertensive agent, e.g., Norvasc™, Caduet™, etc.;
wherein the active agents ‘a” and “b” above are present in amounts that render the
composition effective in trea ting such disease or condition.

The present inventlion also relates to a method of treatirg a disease or condition
selected from the group consisting of Alzheimer's disease and Down’s Syndrome, in a
mammal, including a humarm, comprising administering to said mam mal (a) a compound of the
Formula |, or a pharmaceuwstically acceptable salt thereof; and (b a memory enhancement
agent, e.g., Aricept® ardlor Namenda™, antidepressant, e.g., Zoloftf™, anxiolytic,
antipsychotic agent, e.g., €Geodon™, sleep disorder agent, anti- inflammatory agent, e.g.,
Celebrex™, Bextra™, etc., aanti-oxidant agent, cholesterol modulatirmg agent (for example, an
agent that lowers LDL or increases HDL), e.g., Lipitor™, Caduest™, etc., Histamine (H2)
antagonist, a.g., Cimetadine™, and anti-hypertensive agent, e.g., INovasc™; Caduet™, etc.;
wherein the active agents ‘a” and “b” above are present in mamounts that render the
composition effective in treating such disease or condition.

Compounds of the FFormula |, or any of the combinations de» scribed in the immediately
preceding paragraphs, may~ optionally be used in conjunction with a known P-glycoprotein
inhibitor, such as verapamil.

References herein to diseases and conditions “ass«ociated with AB-peptide
production” relate to diseas €s or conditions that are caused, at le ast in part, by AB-peptide
and/or the production therecof. Thus, Ap-peptide is a contributing #actor, but not necessarily
the only contributing factor, {0 "a disease or condition associated wit-h AB-peptide production.”

The compounds of E=ormula I, or their pharmaceutically accseptable saits may also be
used to modulate or inhibitc the Notch signaling pathway in orgamnisms, including humans.
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The Notch signalinag pathway is an evolutionarily conserved mechanism utilized by organism s,
ranging from worms through humans, to regulate fate detexrmiration of various cell lineage=s.
Notch belongs to the family of epidermal growth factor-lit<e homeotic genes, which encocde
transmembrane pr-ofeins with variable numbers of epiderm al growth factor-like repeats in tie
extracellular domav.in. There is increasing evidence for a role of the Notch pathway in humzaan
disease. All of thea components of the pathway have yet to be identified, but among those
identified to date, rmutations that affect their interaction with each other can lead to a variety of
syndromes and pamthological conditions.

For exam ple, Notch signaling is typically associ ated with cell fate decision. The
finding that Notche activation stimulates capillary outgrowth suggests that Notch recepto rs
must be activated to ailow this process to occur. Therefore, Notch modulation provides a
method for regulating angiogenesis. Specifically, modulation of Notch signaling can be useed
to modulate angicgenesis (e.g., by blocking Notch signaaling to block angiogenesis). Thais
inhibition of angiosgenesis in vivo can be used as a thera peutic means to treat a variety of
diseases, includirmg but not limited to cancer, diabetic retinopathy, rheumatoid arthriti's,
psoriasis, inflammaatory bowel disease and arteriosclerosis.

The Notctm pathway is also implicated in the devel opmeent and maturation of T cel s,
as described in Readtke, F. et al., Immunity 10:547-558, 1999. The compounds of Formula |,
and their pharmaceedtically acceptable salts are therefore usseful candidates for modulating tte
immune system, iracluding the freatment of inflamamation, =asthma, graft rejection, graft versi_is
host disease, auto@mmune disease and transplant rejection -

In additiora, a number of studies published betweesn 2002 and 2004 have provide=d
convincing evidencze that Notch signaling is frequently elewated in a variety of human tumo rs
(including, but no=t limited to breast, prostate, pancreass and T-cell acute lymphoblastic
leukemia). One ke=y study provides a strong genetic link f£0 Notch's role in important tumeor
types. Specifically, Weijzen et al. demonstrated that Notch signaling maintains the neoplast.ic
phenotype in humrman Ras-transformed cells. Weijzen et al. (2002) Nature Med 8: 97%9.
Because 30% of thuman malignancies may carry activatingg mutations in at least one of tine
three isoforms of Ras, this finding raises the possibility that Notch inhibitors would be a
powerful addition t-o anti-cancer therapy. Another study’s findimgs support a central role foor
aberrant Notch ssignaling in the pathogenesis of hunman T cell acute iymphoblast ic
leukemiallymphom a. Pear et al., Current Opinion in Hematology (2004), 11(6), 426-433.

Accordingl y, the compounds of Formula 1, or their ppharmnaceutically acceptable saltss,
may be used for treeating a disease or condition selected from the group consisting of cance=r,
arteriosclerosis, dudabetic retinopathy, rheumatoid arthritiss, psoriasis, inflammatory bowesl
disease inflammati on, asthma, graft rejection, graft versus Fost d isease, autoimmune diseas-¢

and transplant rejeaction.
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As used herein, the term “treatingg" refers to reversing, alleviating or inhibiting the
procmress of a disease, disorder or condition, or one or more symptoms <f such disease,
diso rder or condition, to which such term applies. As used herein, “treating” rnay also refer to
decr—easing the probability or incidence of tine occurrence of a disease, disorde=r or condition in
a m ammal as compared to an untreated control population, or as compar—ed to the same
manmmal prior to treatment. For example, &s used herein, “treating” may refe rto preventing a
dise ase, disorder or condition, and may include delaying or preventing the on=set of a disease,
diso rder or condition, or delaying or preventing the symptoms associated with a disease,
diso rder or condition. As used herein, “trexating” may also refer to reducing —the severity of a
dise ase, disorder or conditon or symptoms associated with such disez=ase, disorder or
concdition prior to a mammal's affliction with the disease, disorder or ¢ ondition. Such
prev=ention or reduction of the severity of a disease, disorder or condition mprior to affliction
relattes to the administration of the compossition of the present invention, as dllescribed herein,
to a subject that is not at the time of adiministration afflicted with the dise ase, disorder or
conddition. As used herein “treating” may a Iso refer to preventing the recurrerce of a disease,
diso rder or condition or of one or more syamptoms associated with such dise=ase, disorder or
conddition. The terms “treatment” and "th erapeutically,” as used herein, refer to the act of
treatking, as "treating” is defined above.

Detailed Descrription of the Invention

Compounds of the Formula I, and their pharmaceutically acceptabBe salts, may be
prep=ared as described in the following reaction Schemes and discussion. | _Jnless otherwise
indiccated, as referred to in the reaction schemes and discussion that follow, R-", R? R?, R*, R,
R’, IR, R’ R R'", A, Zandn are as defin ed above.

The compounds of Formula | may have asymmetric carbon atoms ard may therefore
exis—t as racemic mixtures, diasteroisomers, or as individual optical isomers.

Separation of a mixture of isomers of compounds of Formula | intc single isomers
may~ be accomplished according to conventional methods known in the art.

The compounds of the Formula | rnay be prepared by the methods <described below,
toge=ther with synthetic methods known in the art of organic chemistry, or ncdifications and
deriwvatisations that are familiar to those of ©rdinary skill in the art. Preferred rmethods include,
but =are not limited to, those described belowv.

The reactions described below are performed in solvents that are apopropriate to the
reaggents and materials employed and that are suitable for use in the reactio ns described. In
the edescription of the synthetic methods described below, it is also to be unsderstood that ail
reac=tion conditions, whether actual or proposed, including choice of s olvent, reaction
tempoerature, reaction duration time, reactio n pressure, and other reaction corditions (such as
anhyy/drous conditions, under argon, under mitrogen, etc.), and work up proceedures, are those
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conditions that are standard for thaat reaction, as would be readily recognizzed by one of skill in
the art. Alternate methods may alsso be used.

Compounds of formula I wherein R’ contains an alcohol moiety may be oxidized
using standard oxidation method known in art, such as, e.g., Dess-Martin reagents, Swem
oxidation, or use of SOs-pyridine, CrOa, to provide compounds of forsmula Il wherein R’
contains a ketone or aldehyde. C ompounds of formula [l wherein R’ isa ketone or aldehyde
may convert to the comrespondin g compounds of formula Il wherein R is an imine (by
reaction with an amine), olefin (by a Wittig reaction), alcohol (by a Grignar-d reaction), or other
derivative (by standard reactions).

The compounds of formula | of the present invention and their saalts can be prepared

by a reaction process comprising e compound of formuta Jl

H N=

Re

an

with a compound of formula Il
3 R4
s L
&Sy
koo

(V)

with a compound of formula V¥

1
R—aA—L
V)

wherein R', R%, R, R®, R’, and A aare as defined above and L is hydroxy cr a suitable leaving
group. [f desired, the 4-amino-imi dazole derivative of formula | or synth efic intermediate of
formula IV may be converted into a salt by methods known to those of ordi mary skill in the art.
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Examples of specific compounds of formula Il and ™ wherein L is hydroxy or &2
suitable leaving group are those wherein L represents a halogemn atom, such as Cl, Br, or |, omr
A-L is an alkyl or aryl ester-.

Compounds in forsmula | can be prepared by reacting a compound of formula Il and =
carboxylic acid of formulex Jl, or a compound of formula [V wilith a compound of formula V_.
Compounds of formula 1N/ can be prepared by reacting a ccompound of formula Il with &
compound of formula VI.

The reaction betwween compounds of formuia I ancd compounds of formula |I1_,
between compounds of formula IV and compounds of formula \/, and between compounds o f
formula Il and compounds of formula V1, can be carried ou—t by standard methods. Fo r
example, wherein L is a hydroxy group, these reactions can be carried out in the presence o f
a coupling agent or a poly mer supported coupling agent, such =as, for example, carbodiimide-,
ie. 1,3-dicyclohexylcarbodiimide (bco), 1,3-diiscepropylcarbodiimide, 1-(3—
dimethylaminopropyl)-3-et hyicarbodiimide  (EDC),  N-cyclotexylcarbodiimide, or N'—
methylpolystyrene In the poresence or absence of HOBt, in a suitable solvent such as , fo r
instance, a single solvent «©r a combination of several solvents sselected from dichloromethane
(CH.CL), chloroform (CHCl;), tetrahydrofuran (THF), diethyw! ether (Et,0), 1,4-dioxane ,
acetonitrile, (CHsCN), tolu ene, N,N-dimethylformamide (DMF), or dimethylsulfoxide (DMSOQ) ,
at a suitable temperature= such as from about —10°C to abowut reflux, for a suitable time
monitored by chromatograaphy or LC-MS. An alternative methend wherein L is OH is carriecd
out by converting OH to a leaving group by reaction with oxalyl chloride, thionyl chloride or =
mixed anhydride method, using an alkyl chioroformate, such ass C4-C, alkyl chloroformate, i
the presence of a base» such as ftriethylamine, N,N-diisop ropylethylamine, pyridine, omr
dimethylaminopyridine, in a suitable solvent such as, for example, methylene chloride ,
chloroform, tetrahydrofuraan (THF), toluene, diethyl ether, a cetonitrile, 1,4-dioxane, n,N—
dimethylformamide, dimethysulfoxide (DMSO), N-methy! pyrrol®dinone (NMP), or xylene, at @
temperature of from about ~30°C to about room temperature.

Alternatively, amiroimidazole coupling may be achieve=d as follows. A compound off
formula I may be prepared by coupling an amino-imidazole 11 with Ill wherein C(=O)L is ar
ester, in the presence of ftrialkylaluminium preferably trimethy/laluminum in an appropriate=
solvent such as methylerne chloride, THF, dioxane, toluemne, etc., at an appropriate=
temperature, such as frormn about room temperature to about reflux, or in a sealed reactor—
(such as sealed tube or inscrewed vials). Similarly, compomsund IV may be prepared byw
reacting an amino-imidazole N, triamethylaluminum and N-Boc of an alpha-amino acid ester
followed by removal of the Boc group using standard methods.

The protected ami no compounds of formula VI, where =" is a blocking group such ass
an N-Boc group, can be prepared by methods well known in t he literature, for example the=
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methods de=scribed in Theodora W. Greene's book "Protective Groups in Organic Synthessis”.
Compoundss of formula IV can be prepared in an analogous method as above by rea cting
compound ©f formula Il with a compound of formula VA, followed by deblocking the P! group.
Deprotectiom can be performed by well-known methods, for example when P’ is N—Boc,
removal by any methods well-known in the literature, for example HCIKg) in an approp=riate
solvent such as 1,4-dioxane, diethylether or trifiuoroacetic acid in methylene chloride. Many
other amino protecting groups are known and may also be used, such as benzyi cor p-
methoxy-bemnzyl, trimethylsilyl, t-butyldimethyisilyl, etc. Methods for deblocking such gr-oups

are also we li-known in the literature and may be used.

4
R\ R
P1—ll\l
R L
v
Thes compounds of formula II, IN, IV, V and V&, in certain circumstances, are krown

compounds or can be obtained according to methods wrell known to one of skill in the art.

Cormpounds of farmula Il and V, wherein L is & leaving group as defined above _, can
be obtained according to conventional methods from the corresponding carboxylic acicds of
formula lll wshere X is hydroxy.

Cormpounds of formula |V can be prepared by reacting a compound of formula I with
a compound of formula V using known methods.

An ester group of R in compounds of formaula | or Il may be converted tco the
correspondi ng amide using a similar method for amider bond formation, preferably employing
trimethylalusminum in an appropriate solvent or a mixture of solvents, such as THF/toluene.

A lkceto group of R7 in compounds of formuila 1 or Il may be converted to= the
correspondi ng amine using a well-established reductivve amination method by reacting =such
ketone with an appropriate amine, with or without acid «<atalystammonium acetate/dry acgents
(such as armhydrous Na,SO4 or MgS0,), and a reducing agent, such as sodium triace=toxy
borohydrides , sodium cyanoborohydride, or sodium borohydride, or the corresponding polsymer
bound-NaB#-,, polymer bound-NaBH;CN, or polymer bound-NaB(OAc);H, or any rediicing
agent (e.g., hydrogenation) that is known in the literature for reducing an imine bond teo an
amine, in ar appropriate solvent, such as dichloroethane, chioroform, THF, MeOH, eth=nol,
isopropanol,, t-butanol or {oluene, at a temperature from about room temperature to a:bout
reflux, prefe rably from about room temperature to about 65°C.

Connpounds wherein R® is a halo group may be generated by reacting the sta rting
material wh erein R® is H with NBS (N-bromosuccinannide), NCS (N-chlorosuccinamide ), or
SO,Cl,, I; ¥n an appropriate solvent such as methyrlene chloride, carbontetrachloridee or
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chloroform. Tle halo group may then be replaced vavith another group using metBnods known
in the art, suck as halogen-metal exchange, followead by quenching with an eleectrophile, or
using typical Ssuzuki coupling conditions employing =a catalyst such as a palladiu m complex,
e.g., tetrakis(ir iphenylphosphine)-paliadium, with soclium carbonate as a base, iwn a suitable
solvent such ass THF, DME, or ethanol, and a boronic acid.

4-amimmo-imidazole Il may be prepared by» the following methods kn-own in the
chemical litera®ure (e. g., Tetrahedron, 1995, 57, 28 75-2894; J. Chem. Soc. Perlkin 1, 1987,
2819-2828; Bumll. Chem. Soc. Fr. 1994, 131, 200-2«09; Tetrahedron Lett. 1996, 4423-4426;
Tetrahedron 19396, 37, 4423-4426; Tetrahedron, 19 94, 50, 5741-5752; Heterocywcles, 1994,
37, 1611-15200; Tetrahedron Lett. 1999, 1623-1626; Organic Lett. 2002, 4, 4133-4134;
Organic Lett. 22000, 2, 1233-1236; J. Med. Chem. 1990, 33, 1091-1097;0r by tie methods
described beloww.

Schenmme 1 illustrates methods suitable for p weparing amino-imidazole commpounds of
formula I. Referring to Scheme 1, treatment of a solution of 1,4-dinitroimidazoMe (J. Phys.
Chem. (1995) W/ol. 99, pp. 5008-5015) in dimethyisul®Foxide (DMSO), pyridine-wate=r, water, an
alcohol, or an alcohol-water solvent system, but preferably in a lower alcoh ol such as
methanol, fron— about —20°C to about 50°C, prefemrably from about —5°C to 3=5°C, with a
primary alkyt omr aryl amine (NR’R'®) affords 1-N-sut=stituted-4-nitroimidazoles of wformula 2A.
1,4-dinitroimidemzole is a highly energetic, semi-stablle substance and should be stored in a
freezer at all ti mes it is not in use. Thermodynamic= measurements have shown that it can
potentially gene=rate enough energy at 35°C under =diabatic conditions to violeniitly explode.
Extreme cautio=n should be exercised at all time usi ng this material. Reduction of the nitro
compound of feomula 2A to the amine of formula 3_A may be accomplished by exposing a
mixture of a co-mpound of formula 2A and a noble netal catalyst, in a solvent sumch as ethyl
acetate, tetrahywdrofuran, dioxane, or a mixture therecf, to an atmosphere of hydrcogen gas at
a pressure of =about 1 to 100 atmospheres, where & preferred pressure of hygrcogen gas is
about one to albout ten atmospheres. Palladium is &he preferred noble metal caialyst. The
metal may be czonveniently suspended on an inert so Iid support such as charcoal and filtered
to provide the zamine of formula 3A.. Alternatively, the> nitro group of formula 2A tc the amine
of formula 3A rmay be accomplished by exposing a rmixture of a compound of for mula 2A to
zinc/HCI or iron./HCI or with NaBH./NiCl, or with NaBHE,S;.

The ressuiting amine of formuia 3A is reacted immediately with an acid ch loride, acid
anhydride, or ar activated carboxylic acid derivative Cdefined by Formula Ilf), in thee presence
of a base, such as triethylamine, diisopropylethylamirme, pyridine, or 2,6-lutidine, frcom about -
78°C to 40°C. “The reaction between compounds of fomula 3A and compounds of= formula
can be carried eout by standard methods. For examp le, wherein L of formula Ill iss a hydroxy
group, these re=actions can be carried out in the pressence of a coupling agent or a polymer
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supported coupling agent, such as, for example, carbodimide, i.e. 1,3—
dicyciohexyicarbod iimide (DCC), 1,3-diisopropylcarbodiimide=, 1-(3-dimethylaminopropyl}-3—
ethylcarbodiimide ( EDC), N-cyclohexyicarbodiimide, or N'-me&hylpolystyrene in the presence
or absence of HOBY, in a suitable solvent such as , for irstance, a single solvent or 2
combination of several solvents selected from dichloromethanee (CH,CI,), chloroform (CHCI3)»,
tetrahydrofuran (THIF), diethy! ether (Et;O), 1,4-dioxane, acetOnitrile, (CH;CN), toluene, N,N—
dimethylformamider (DMF), or dimethylsulfoxide (DMSQO), at =2 suitable temperature such ass
from about —10°C to about reflux, for a suitable time monitorecl by chromatography or LC-MS-.
An alternative method wherein L is OH is carried out by convearting OH to a leaving group by
reaction with oxalysl chloride, thionyl chloride or a mixed aniydride method, using an alky~l
chloroformate, such as C;-C4 alkyl chloroformate, in the jgresence of a base such ass
triethylamine, N,N-diisopropylethylamine, pyridine, or dimetiylaminopyridine, in a sultablee
solvent such as, fo r example, methylene chloride, chloroform, tetrahydrofuran (THF), toluene ,
diethyl ether, aceto nitrile, 1,4-dioxane, N,N-dimethylformamide=, dimethylsulfoxide (DMSO), N—
methyf pyrrolidinors e (NMP), or xylene, at a temperature of froom about ~30°C to about roor
temperature.

Alternatively, aminoimidazole coupling may be achiexved as follows. A compound o f
formula | may be prepared by coupling an amino-imidazole 3A= with a compound of formula 1§ |
wherein C(=O)L is an ester, in the presence of trialkylaluminiumm preferably trimethyialuminum
in an appropriate solvent such as methylene chloride, THF , dioxane, toluene, etc., at am
appropriate temper-ature, such as from about room temperatur-e to about reflux, or in a sealecd
reactor (such as sealed tube or inscrewed vials).

Alternativelly, the resuiting amine of formula 3A is re=acted immediately with an acidd
chioride, acid anhy dride, or an activated carboxylic acid derivaative (defined by Formula IV), im
the presence of a I>ase, such as triethylamine, diisopropylethy® amine, pyridine, or 2,6-lutidine ,
from about —78°C to 40°C to form a compound of formul=a 4A. The reaction betweer
compounds of forrmula 3A and compounds of formula IV czan be carried out by standarcd
methods. For exarmple, wherein L of formula IV is a hydroxy group, these reactions can bea
carried out in the prresence of a coupling agent or a polymer ssupported coupling agent, such
as, for example, carbodiimide, i.e. 1,3-dicyclohexywicarbodiimide (DCC), 1,3—
diisopropylcarbodiirnide, 1-(3-dimethylaminopropyi)-3-ethy! carbodiimide (EDC), N—
cyclohexylcarbodiirmide, or N'-methylpolystyrene in the prese_nce or absence of HOBt, in =2
suitable solvent such as , for instance, a single solvent or a c=ombination of several solventss
selected from dichRoromethane (CH,Cl,), chloroform (CHCI3), tetrahydrofuran (THF), diethy 1
ether (Et20), 1,4-dioxane, acetonitrile, (CH,CN), toluene, N,NE-dimethylformamide (DMF), o
dimethylsulfoxide ( DMSO), at a suitable temperature such s from about —10°C to abou-t
reflux, for a suitable time monitored by chromatography or L_C-MS. An alternative methoa
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wherelin L is OH is carried out by converting O»H to a leaving group by reactior with oxalyl
chloridi e, thionyl chioride or a mixed anhydride nmethod, using an alkyt chloroform ate, such as
C-Cs alkyl chloroformate, in the presence of a base such as triethyl=amine, N,N-
diisopr-opylethylamine, pyridine, or dimethylamiropyridine, in a suitable solvent such as, for
example, methylene chloride, chloroform, tetsrahydrofuran (THF), toluene, d iethyl ether,
acetorwitrile, 1,4-dioxane, N,N-dimethylfformamiide, dimethyisulfoxide (DMSO ), N-methyl
pyrrolicdinone (NMP), or xylene, at a temperaature of from about —30°C to about room
tempe wature.

Alternatively, aminoimidazole coupling rnay be achieved as follows. A c=ompound of
formul -2 4A may be prepared by coupling an am ino-imidazole 3A with a compourd of formula
IV wherein C(=O)L is an ester, in the presence of trialkylaluminiurm preferably
trimethylaluminum in an appropriate solvent ssuch as methylene chloride, THF, dioxane,
toluenee, etc., at an appropriate temperature, su<ch as from about room temperat ure to about
reflux, orin a sealed reactor (such as sealed tukoe or inscrewed vials). The prot-ected amino
compoaunds defined as PG, such as a compou nd with an Boc group, of formul a IV can be
prepar-ed by methods well known in the literature, for examplie the methods edescribed in
Theod ora W. Greene’s book “Protective Groups in Organic Synthesis”.

Compounds defined as by Formula 5A can be prepared from compouncas of farmula
4A by deblocking the PG group. Deprotection an be performed by well-known mmethods, for
exampele when PG is N-Boc, removal by anw methods well-known in the li terature, for
exampele HCI(g) in an appropriate solvent such as 1,4-dioxane, diethylether or trifluoroacetic
acid irm methylene chioride. Many other amino p rotecting groups are known and mmay also be
used, ssuch as benzyl or p-methoxy-benzyl, trimexthylsilyl, #-butyldimethylsilyl, etc. Methods for
debloc=king such groups are also well-known in the literature and may be used.

Compounds of the Formula | can be formed by reaction between co mpounds of
formulaa 5A and compounds of formula V can be carried out by standard mesthods. For
exampmle, wherein L is a hydroxy group, these re=actions can be carried out in the presence of
a coupwling agent or a polymer supported couplimg agent, such as, for example, ¢ arbodiimide,
le. 1,3-dicyclohexylcarbodiimide (DCC ), 1,3-diisopropylcarbodiimid e, 1-(3-
dimethn ylaminopropyl)-3-ethylcarbodiimide  (E[DC), N-cyclohexylcarbodiimide. or N-
methyl polystyrene in the presence or absence of HOBY, in a suitable solvent s uch as , for
instancse, a single solvent or a combination of seweral solvents selected from dich® oromethane
(CH2C 15}, chloraform (CHCls), tetrahydrofuran (THF), diethyl ether (Et,0), 1,4-dioxane,
aceton itrile, (CH3CN), toluene, N,N-dimethyiforrmamide (DMF), or dimethylsulfoxi-de (DMSO),
at a s uitable temperature such as from about -10°C to about reflux, for a s uitable time
monitoxred by chromatography or LC-MS. An aBternative method wherein L is O»H is carried
out by converting OH to a leaving group by reacstion with oxaly! chloride, thionyl c=hloride or a
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mixed anhyciride method, using an alkyl chlorofoxrmate, such as C,-C4 alkyl ch loroformate, in
the presencse of a base such as triethylamime, N,N-diisopropylethylamine=, pyridine, or
dimethylami nopyridine, In a suitable solvent s uch as, for example, methywlene chloride,
chloroform, tetrahydrofuran (THF), toluene, diethyl ether, acetonitrile, 1.4—dioxane, n,N-
dimethylfornamide, dimethylsulfoxide (DMSO), NI-methyi pyrrolidinone (NMP),  or xylene, at a
temperature of from about —30°C to about room temperature.

Alte rnatively, aminoimidazole coupling may be achieved as follows. A= compound of
formula | maay be prepared by coupling an amino—imidazoie 5A with V wherein L is an ester, in
the presencee of trialkytaluminium preferably trimesthylaluminum in an appropriat=e solvent such
as methylere chloride, THF, dioxane, toluene, extc., at an appropriate temper -ature, such as
from about wroom temperature to about reflux, or in a sealed reactor (such as sealed tube or
inscrewed v ials).

Alte rnatively, compounds of the Formula 1 can be formed by rea_ction between
compounds of formula 5A and compounds of formula V when L is an aldehyd e or ketone by
using a welli-established reductive amination meathod by reacting such ketorme or aldehyde
with an ap>ropriate amine 5A, with or without acid catalystfammonium acet—ate/dry agents
(such as arhydrous Na,SO, or MgSQ,), and a reducing agent, such as socdium triacetoxy
borohydride , sodium cyanoborohydride, or sodiurm borohydride, or the correspeconding polymer
bound-NaBt., polymer bound-NaBH;CN, or po lymer bound-NaB(OAc);H, or— any reducing
agent (e.g., hydrogenation) that is known in the literature for reducing an imivne bond to an
amine, in ar appropriate solvent, such as dichlosroethane, chloroform, THF, M1eOH, ethanol,
isopropanol. t-butanol or toluene, at a temperature from about room temper—ature to about
reflux, prefe rably from about room temperature tos about 65°C.



WO 200577092864 PCT/IB2C)05/000659

36
Scheme 1
Re
O—oN R
== 7\N /<

N -

NO,
R3 \\R4

Re
A
R1/ \L
\Y

R Ra \\\\\R4 ]
P. B H
G\ Al N /_/

[ N—Ry

e Rz (o] N=

4A
Re 5A R

Scheme 2 illustrates additional methods for the synthesis of imidazol € compounds

definecd as Formula 2A. Treatment of nitroirinidazole 6A with a base such as scodium hydride,

5 potass ium hydride, alkyl lithium, alkoxicles, In a solvent such as te=trahydrofuran,

dimeth yiformamide, methylene chioride, ether—, preferably dimethylformamide, frormn about -60°C

to 40°CC, where from —10°C to 20°C is prefeared, followed by addition of R7-X wherein X is

definecd as Cl, Br, 1, F, alkylsulfonate, or aryls wifonate followed by warming the re=action from 23

°C to M 50°C where 30-80°C is preferrable, affords imidazoles of formula 2A. Re=duction of the

10 nitro compound and coupling reaction is carrieed out in a simitar manner describecd above and is
useful ~for preparing compounds of the Formul a 1.
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Scheame 3 illustrates additional methods for the synthesis of nitro-imidazo! e compounds
defined as Feormula 2A. A key starting material for the synthesis is the double-bomnd compound
(a compoundd of Formula 16 or 17) substituted witch the group ER8 and one to three groups
selected frorn R® where ERS8 is defined as an. electron-withdrawing group chosen from
C(=O)R®, Cq=0)OR’, C9=ONR°R', S(=0),R®, $S(=0), NR’R", S(=0),0R°, cyano, and
heteroaryl.  Additionally, compounds of formula ‘@6 or 17 may be defined wimerein ER8 is
connected toe one of the groups R® or directly to the= carbon-carbon double boand ~to fom a ring
and thus irmciudes comopunds such as 2-cyclcopentene-1-one and 2-cyclotmexene-1-one.
Alternatively, compounds of formula 17 where L is d efined as C, Br, |, OC(=0)R®, «or OS(=0},R°
may be ussed as starting materials; example=s of such compounds ares 3-chioro-1-
cyclopentancane, 3-acetoxy-1-cyclobutanone. Thus-, referring to Scheme 3, treatmment of -= 4-
nitrcimidazole= 6A, with a base such as sodium hydride, potassium hydride, cesitmm carbonate,
1,8-diazabicycio[5.4.0Jundec-7-ene (DBU) or tetrazmlkylammonium chloride, wheree DBU is the
preferred basse, with intermediates 16 or 17 in a solv-ent such as acetonitrile, methy~lene chloride,
1,2-dichloroe- thane, or chloroform, where acetonitrilee is the preferred solvent, at ea temperature
from about —460 °C to about 50 °C, where —20 °C to 223 °C is the preferred range, af-fords addition
products of feormula 2A. Reduction of the nitro cornmipound and coupling to give c=ompounds of
formula | is caarried out in a similar manner describecll above.
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S.cheme 4 below illustrates additional metinods for the synthesis of amino—imidazole
compouncds defined as Formula 2A. Treatment of ethyl-2-isocyano-3-N,N-dime=thylamino
acrylate o-r benzyl-2-isocyano-3-N-N-dimethylamino ecrylate with a primary amine, R7—NH2, in a
solvent swuch as n-butanol, r-propanal, Fpropanol, or ethanol, or in the absence Of solvent,
where n-propanal or noe solvent are preferred, from about 23 °C to about 200 °C, w~here from
about 60 =C to 150 °C is preferred, affords imidazoless of formula 18. Treatment of estzer 18 with
a base suach as potasium hydroxide, lithium hydroxicde, or sodium hydroxide in a - soE vent such
as tetrahyrdrofuran, water, methanol, ethanol, proparol, wherein methanol is preferrec provides
the acid ‘8 9. The acid is converted to the acylazide 20 using methods known to one= skilled in
the art su ch as treatment of acid 19 with thionyl chBoride or oxalyl chloride from ~20 to 50 °C
followed oy removal of the residual solvent and querching with sodium or potassium azide in a
solvent sLich as toluene, tetrahydrofuran, methlene =hloride, dioxane. The azide 20 vandergoes
Curtius rexarangement to the Boc 21 by heating from 5 °C -200 °C in a solvent ssuch as -
butanol, b»enzyl alcohol, and ethanal. if t-butanol is wsed, deprotection of the N-Boc _protecting
group cam be accomplished with HC! or triflouro acetic acid in a solvent such as ether,
tetrahydroefuran, where HCI in methanol is prefemred affords the desired aminomimidazole
compoundds of formula 2A. If benzyl alcohol is used , deprotection can be accomplishmed by the
use of a rmoble metal catalyst, in a solvent such as e=thyl acetate, tetrahydrofuran, di oxane, or
a mixture= thereof, to an atmosphere of hydroger gas at a pressure of about 1 to 100
atmosphe=res, where a preferred pressure of hyegrogen gas is about one to =about ten
atmosphe=res. Palladium Is the preferred noble mmetal catalyst which affords thee desired
aminoimiclazole compounds of formula 2A. Alte-rnatively, ester 18 can be tre=ated with
hydrazine in a solvent such as water from a tempereature from 50 °C to 200 °C where= 80 °C to
120 °C is preferred provides the hydrazide 22. Tie hydrazide 22 can be convertsed to the
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acylazide 20 using t-butylnitrite in & solvent or combination of solvent su-ch as ether, methylene
chloride, dichloroethane, chloroforrn, where in ether/methylene chlomride is preferred at a
temperature from ~50 °C to 23 °C \wherein —30 °C to 10 °C is preferred. The acylazide is then
converted onto aminoimidazole cormpounds of formula 2A as described above. Made a change

to scheme 4
Scheme 4
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Scheme 5 below illustrates additional methods for the synthe=sis of amino-imidazole
compounds defined as Formula 1.  Treatment of N-O-dimethyl hydrox=yl amine hydrochloride
with trimethylaluminum in 1,2-dichloroethane followed by the addition o—f ester 18, prepared as
described above and heating at abo ut 30°C to about 80 °C, where a tem perature of about 50°C
is preferred, affords imidazole 23. Addition of an organometallic re=agent 24 wherein Z is
defined as lithium halide, magnessium halide, potassium halide, wwhere lithium halide is
preferred, to a solution of amide 23 in a solvent such as tetrahydrofuran., methylene chloride, or
diethy! ether, from a temperature ab out =78 °C to about 30 °C, where a raange of about ~20°C to
about 0 °C is preferred affords 25. .Addition of 25 to a mixture of hydro>=yl amine hydrochloride
and potassium acetate in a lower alccoholic solvent, where in ethanol is pmreferred, at about 23°C,
yields oxime 26 as a mixture of isomers. Treatment of an acetone soluticon of oxime 26 at about
0°C with agueous hydroxide followred by paratoluenesuifonyl chloride vyields a mixture of O-
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sulfonyl compound following extractive workup. Dissolution of the crude material in a non-polar
salvent such as benzene, hexanes, or toluene, wherein benzene is preferred, and agpplication to
a column of alumina followed by elution with chloroform-methanol (about 10:1) after

approximately five minutes provides a comgoound of Formula 1.

Scheme 5
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Scheme 6 illustrates methods suitable for preparing amino-imidazole cormpounds of
formula 1. Compound of Formula I, 27 can be prepared using methods descri bed above.
Converstion of ester I, 27 to alcoho! of cormpounds I, 28 can be accomplished by t=reatment of
ester I, 27. Compounds of formula I, 28 may be oxidized using standard oxidatzion method
known in art, such as, e.g., Dess-Martin seagents, Swern oxidation, or use of S€0Js-pyridine,
CrO;,, where Swern oxidation is preferred to provide compounds containing an aldiehyde. The
aldehyde can be converted onto compounads of formula 1, 29 using well-establishe=d reductive
amination method by reacting the aldehyde with an appropriate amine 5A, with or wwithout acid
catalysttammonium acetate/dry agents (such as anhydrous NapSO, or MgSCD,), and a
reducing agent, such as sodium triacetoxy” borohydride, sodium cyanoborohydride=, or sodium
borohydride, or the corresponding polyrmer bound-NaBH,, polymer bound-NamBH;CN, or
polymer bound-NaB(OAc);H, or any reducing agent (e.g., hydrogenation) that is kmnown in the
literature for reducing an imine bond t© an amine, in an appropriate solvermt, such as
dichloroethane, chloroform, THF, MeOH, ethanol, isopropanol, f-butanol or tol uene, at a
temperature from about room temperature to about reflux, preferably from =about room
temperature to about 65°C. Alternativel'y, the alcohol of I, 28 can be conve rted to the
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~corresponding alkyl or aryl sulfonate by treatment of the alcohol with alkyl or aryl sulfonyl
chioride (where in mesyl chloride is preferred) in a solvent such as methylene chioride,
~tetrahydrofuran, toluene wherein methylene chloride in the presence of an amide =such as
triethylamine, diisopropyamine, pyridine, 2,6-lutidine, where in triethylamine is preferwed at a2
5 temperature from —50°C to 23°C wherein -0 °C to 30 °C is preferred. The aryl or alkyi s ulfonate
is then reacted with an alkali metal azide {(wherein sodium azide is preferred), in a polar— solvent
such as dimethylformamide, dimethylsulfoxide, alcohol, wherein ethanol is preferred pro-duces a
compound containing an azide. This intermediate azide may be reduced by exposing tre azide
to a noble metal catalyst, in a solvent such as ethyl acetate, tetrahydrofuran, dioxamne, or a
10 mixture thereof, to an atmosphere of hydrogen gas at a pressure of about 1 to 100
atmospheres, where a preferred pressure of hygrogen gas is about one to abwout ten
atmospheres. Palladium is the preferred noble metal catalyst and the reaction affcords the
amine group. The amine group can then be converted to compounds of Formula 1, 229 using

the reductive amination conditions described above.

15 Scheme 6
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Rexferring to Scheme 7, treatment of a solu tion of bromoimidazole 30 with a base,
such as ssodium hydride, potassium hydride, lithiLam hydride, cesium carbo mnate, sodium
hydroxide, potassium hydroxide, cesium hydroxide, | ithium diisopropyl amide, s-odium amide,
potassium  hexamethyldisilazide, sodium hexamethyldisilazide, sodium tert=butoxide, or
potassium tert-butoxide, in a reaction inert solvent sumch as tetrahydrofuran, 1,4-&dioxane, N,N-
dimethylfo rmamide, dimethylsulfoxide, or toluene, from about —20 °C to 150 °C.. where 20 °C
to 100 °C is preferred, in the absence or presence of a phase transfer catalyst, =such as tetra-
n-butylamrmonium chlaride, tetra-n-butylammonium  bromide, fetra-n-butylammeonium iodide,
benzyltrim ethyl ammonium chloride, benzyltrimethyl ammonium bromide, or b-enzyltrimethyl
ammoniurmn fluoride, followed by the addition of an alkyl, allylic, or benzylic chloaride, bromide,
lodide, alk vl sulfonate, ary! sulfonate, or trifiate, afforcds imidazoles 31.

Treatment of 1-substituted-4-bromoimidazole (31) with an intermediate =of the formula
32 or PG-ENH2 (where PG is defined as (C=0)alkyl or benzoyl) and a palladium catalyst such
as palladiium (ll) acetate, allyl palladium chloride dim er, tris(dibenzylideneacetorme)dipalladium
(0), tris(dilbenzylideneacetone)dipaliadium (0) chloroform adduct, or palladiurra (if) chioride,
where  poalladium (I} acetate, tris(dibenzy=lideneacetone)dipalladium (0), and
tris{(dibenzylideneacetone)dipalladium (0) chlorofornm adduct are preferred, andll a phosphine
ligand, oreferably 9,9-dimethyl-4,5-bis(diphenylpshosphino)xanthene (XANJITPHOS) is
preferred, and a base, such as cesium carbonate, «or potassium phosphate (K=;PO,), where
potassium phosphate is preferred, in a reaction inert solvent, such as toluene, 1 ,4-dioxane, or
tetrahydro furan, from about 0 °C to 150 °C, where =20 °C to 110 °C is preferremd, affords the
coupled p roduct 1. Altemnatively, treatment of 1-sumbstituted-4-bromoimidazole= (31) with an
intermediz=ate of the formula 32 or PG-NH2 (where PG is defined as (C=0)alk—yl or benzoyl)
and a diaamine, such as 1,2-ethylenediamine, N_N-dimethylethylenediamine, or cis-1,2-
diaminocy-clohexane, preferably N,N'-dimethyleth=lenediamine, and cuprcous chioride,
bromide or iodide, preferably cuprous iodide, in thea presence of a small amount of water,
preferably about 1% to about 4% water, in a reaction inert solvent such as 1.2-
dimethoxy=ethane, diglyme, t-butyl methyl ether, tetrahydrofuran, benzene= or toluene,
preferably toluene, at a temperature of about 40°C t o about 150°C, preferably a=bout 80°C to
about 120 °C to yield the compound of formula | or compounds of formula 33.  In the case of
compouncd 33, this can be converted to compoundss of forumia 2A using stanedard methods

described above.
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The starting materials used in the procedures of the abcve Schemes, the syntheses of

which are not described above, are either commercially availatole, known in the art or readily
5  obtainable from knowin compounds using methods that will be =apparent to those skilled in the
art.

The compounds of Formula |, and the intermediates shown in the above reaction
schemes, may be isolated and purified by conventional proced ures, such as recrystallization
or chromatographic separation, such as on silica gel, either with an ethyl acetate/hexane

10  elution gradient, 2 methylene chioride/methaano! elution gradie=nt, or a chloroform/methanol
elution gradient. Alternatively, a reverse phase preparative HP LC or chiral HPLC separation
technique may be used.

In each of the reactions discussed or illustrated above, pressure is not critical unless
otherwise indicated. Pressures from about 0.5 atmospheres to about 5 atmospheres are

15  generally acceptable, and ambient pressure, ie., about 1 atmmosphere, is preferred as a
matter of convenience.

A compound of the Foarmula | of the present invention, or pharamaceutically acceptable
salt thereof, may be administered to mamymals via either tte oral, parenteral (such as
subcutaneous, Intravenous, inframuscuiar, intrastemal and infusion techniques), rectal,

20 intranasal, topical or transdermal (e.g., through the use of a pat=ch) routes. In general, these
compounds are most d esirably administered iry doses ranging frorm about 0.1 mg to about 1000
mg per day, in single or divided doses (ie., rom 1 to 4 doses pemr day), although variations will
necessarily occur depernding upon the speciess, weight, age and econdition of the subject being
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treated, as well as the particular route of administration choserm. However, a dosage level -that
is in the range of about 0.1 mg/kg to about 5§ gm/kg body weighat per day, preferably from atoout
0.1 mg/kg to about 100 rng/kg body weight per day, is most dessirably employed. Neverthelesss,
variations may occur de=pending upon the species of animal being treated and its indivicdual
response to said medicamment, as well as on the type of pharmamceutical formulation chosen and
the time period and inteerval at which such administration is c=arried out. In some instanases,
dosage levels below the lower limit of the aforesaid range may Eoe more than adequate, whit ein
other cases still larger doses may be employed without catsing any harmful side effe=cts,
provided that such higher dosage levels are first divided into several small doses for
administration throughoust the day. Varations based on the afor—ementioned dosage range rmay
be made by a physicain of ordinary skill.

A compound of the Formula | of the present inventiorm may be administered alone= or
in combination with phaarmaceutically acceptable carriers or cdiluents by either of the rottes
previously indicated, and such administration may be carried out in single or multiple dosses.
Suitable pharmaceutical carriers include solid diluents or fille rs, sterile agueous media =and
various non-toxic organic solvents, etc. The pharmaceutical cornpositions formed by combiring
a compound of the Formmula |, or a pharmaceutically ac=ceptable salt thereof, witih a
pharmaceutically accep#able inert carrier, can then be readi ly administered in a varietw of
dosage forms such as tablets, capsules, lozenges, troches, tmard candies, powders, spraays,
creams, salves, suppositaries, jellies, gels, pastes, lotions, oirstments, aqueous suspensicns,
injectable solutions, elixirs, syrups, and the like. Moreover, or&l pharmaceutical compositisons
may be suitably sweeterned and/or flavored.

For oral adminis tration, tablets containing various excEpients such as microcrystal line
cellulose, sodium citrate, calcium carbonate, dicalcium pheosphate and glycine may be
employed along with var-ious disintegrants such as starch (preferably com, potato or tapisoca
starch), methylcellulose, alginic acid and certain complex silic=ates, together with granulaftion
binders such as polyvin yipyrrolidone, sucrose, gelatin and accacia. Additionally, lubrica®ing
agents such as magnesium stearate, sodium lauryl sulfate and talc are often useful for
tabletting purposes. Solid compositions of a similar type may= also be employed as fillerss in
gelatin capsules. Preferred materials in this connection includ e lactose or milk sugar as \well
as high molecular weigh¥ polyethylene glycols. When aqueouss suspensions and/or elixirs are
desired for oral admirmistration, the active Ingredient mawy be combined with varieous
sweetening or flavoring aagents, coloring matter or dyes, and, if~ so desired, emulsifying ancl/or
suspending agents as wrell, together with such diluents as wa=ter, ethanol, propylene glyesol,
glycerin and various like <combinations thereof.

For parenteral a dministration, solutions containing a ezompound of the Formula B of
the present invention or & pharmaceutically acceptable salt ther—eof in either sesame or pea nut
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oil, in aqueous propylene ¢lycol or in sterile aqueous solutions may be employed. The
agqueous solutions should e suitably buffered (preferably pH greatexr than 8) if necessary and
the liquid diluent first ren dered isotonic with sufficient saline or glucose. These aqueous
solutions are suitable for imtravenous injection purposes. The oily solutions are suitable for
intraarticular, intramusculaar and subcutaneous injection purposes-. The preparation of all
these solutions under ster#ile conditions is readily accompiished by” standard pharmaceutical
techniques well known to thhose skilled in the art.

The compounds o»f Formula | of the present invention ar-e useful in inhibiting AB-
peptide production (thus, g amma-secretase activity) in mammals, a nd therefore they are able
to function as therapeuticc agents in the treatment of the afore mentioned disorders and
diseases in an afflicted masmmal.

A specific compowund of the Formula | can be determimmed to inhibit Ap-peptide
production using biological assays known to those of ordinary skill in the art, for example the
assays described below.

The activity of commpounds of the Formula | of the preseent invention in inhibiting
gamma-secretase activity ~was determined in a solubilized membraane preparation generally
according to the descripticon provided in McLendon et al. Cell-freve assays for ysecretase
activity, The FASEB Journ al (Vol. 14, December 2000, pp. 2383-2388). Using such assay,
compounds of the present invention were determined to have an ICs, activity for inhibiting

gamma-secretase activity «©f less than about 100 micromolar. Presferred compounds of the
invention are compounds tlhat were determined to have an ICs; act ivity for inhibiting gamma-
secretase activity of less th an about 1 micromolar.

The following Exa mples ilustrate the present invention. It is to be understood,
however, that the inventio n, as fully described herein and as recited in the claims, is not
intended to be limited by th € details of the following Examples.

Examples
General Procedure A:

Coupling method for amide formation

a) EDC/ HOB tftrialkylamine Coupling Procedure

A mixture of a carlboxylic acid (1.0 e.q.), amine (1.0 e.q.), HOBt (1.1-1.5 eq.), EDC
(1.2-1.8 eq.) and a trialky/lamine (triethylamine or diisopropylethyiamine) (3-6 eq.) in an

appropriate solvent or a mixture of solvents, for example methylene= chloride, dichloroethane,
THF, or DMF, was stired at room temperature until product formaation or disappearance of
starting material. The solveant was removed under reduced pressuree, the residue taken up in
ethyl acetate (or similar s €lected solvent such as methylene chl oride or chloroform) and
water. The organic layer was separated, washed with dilute HCI (if the desired product
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contains a basic functional group, washing with dilute HCI rmay be omitted), brine, and driied
over sodium sulfate. The solvent was then removed at redueced pressure to provide produc-t.
b) HATU/ trimalkylamine Coupling Procedure
A mixture of a ca rboxylic acid (1.0 e.q.}, amine (1.0 e.q.), HATU (1.1-1.5 eq.) ancd a
trialkylamine (triethylaminee or diisopropylethylamine) (3-6 e q.) in an appropriate solvent o ra
mixture of solvents, for «example methylene chloride, dicBhloroethane, THF, or DMF, wwas
stirred at room temperatur—e until product formation or disapg>earance of starting material. T he

solvent was removed urs der reduced pressure, the residiae taken up in ethyl acetate (or
similar selected solvent s uch as methylene chloride or chicoroform) and water. The orga nic
layer was separated, washed with dilute HCI (if the de=sired product contains a bamsic
functional group, washing with dilute HClI may be omittecd), brine, and dried over sodimum
sulfate. The solvent was &hen removed at reduced pressure= to provide product.

c) PyBOP/ twrialkylamine Coupling Procedure

A mixture of a caxrboxylic acid (1.0 e.q.), amine (1.0» e.q.), PyBOP (1.1-1.5 eq.) aned a
trialkylamine (triethylamin < or diisopropylethylamine) (3-6 e=q.) in an appropriate solvent o=r a
mixture of solvents, for example methylene chioride, dichioroethane, THF, or DMF, wasas

stirred at room temperaturre until product formation or disapgoearance of starting material. T he
solvent was removed ureder reduced pressure, the residiue taken up in ethyl acetate (or
similar selected solvent s uch as methylene chloride or chleoroform) and water. The orga nic
layer was separated, waashed with dilute HCl (if the dessired product contains a bamsic
functional group, washing with dilute HCI may be omittecd), brine, and dried over sodimum
sulfate. The solvent was semoved at reduced pressure to pr-ovide product.

d) HBTU/trizalkylamine Coupling Procedure

A mixture of a ca rhoxylic acid (1.0 e.q.), amine (1.0 e.q.), HBTU (1.1-1.5 eq.), ancl a
triatkylamine (triethylamin«e or diisopropylethylamine) (3-6 e q.) in an appropriate solvent o-r a

mixture of solvents, for «example methylene chloride, dicBhioroethane, THF, or DMF, was
stirred at room temperatur-e until product formation or disapfoearance of starting material. T he
solvent was removed urs der reduced pressure, the residie taken up in ethyl acetate (or
similar selected solvent s uch as methylene chloride or chlcoroform) and water. The orga nic
layer was separated, waashed with dilute HCl (if the dessired product contains a ba sic
functional group, washing with diute HCI may be omittecd), brine, and dried over sodimum
sulfate. The soivent was r-emoved at reduced pressure to pr—ovide product.

e) Chiloro-all<yiformate Coupling Procedure

A mixture of a caarboxylic acid (1 eq.) and triethyl=amine ( eq.) was dissolved in an
appropriate solvent, such as DMF and cooled to —23°C. Isco-butyl formate (1 eq.) was adclled
dropwise with stirring. A-fter stirring for a period of time (Form 15 min to 2 hr), a 2-amiro-
thiazole or an amine (1 e q.) was added and stirring continmued for an additional 3¢ min a—t -
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23°C. The mixture was then warmed to room temperature unil amide formation (typically
overnight). The mixture was quenched with water and briline and extracted with an
appropriate solvent such as ethyl acetate, methylene chloride or echlorform. The organic layer
was washed with dilute NaHSO,, NaHCO; and brine and the =solvent was removed under
reduced pressure to provide» product. Purification may be necess ary.

f) Trimethylaluminum Coupling Procedure

A mixture of an amine or an amino-thiazole (1-2 eq.), 2M trimethylaluminum was
made in an appropriate solvent, such as THF, toluene, xylesne, methylene chloride, or
dichloroethane, or a mixture of solvents such as THF/toluene. The mixture was stirred at

room temperature for 15 min to 2 hr, then an ester (1 eq.) was amdded. The resulting mixture
was stirred at temperature between room temperature to reflux =until product formation. The
mixture was carefully quenched with Rochelle salt and extractecd with an appropriate solvent
such as ethyl acetate or m ethylene chloride, filtered through ceslite. The organic layer was
washed with dilute HCI, neutralized with saturated sodium bicsarbonate, and washed with
brine. The organic layer was separated, dried and concentrate=d to give the desired amide.
Purification may be necessary.

General Procedure B:

Methad for reductive amination

a) Sodium tria cetoxyborghydride
An amine {1-4 eq.) in dichloroethane or THF was addecH to a solution of a ketone (1
eq.), NaBH(Oac); (1-3 eq.) and acetic acid (1-3 eq.) in dichloroesthane or THF. The mixture

was stirred at room temperature until product formation or disapyoearance of starting material.
The mixture was quenched with diluted base, extracted with methylene chloride or other
appropriate solvent such as chloroform or ethyl acetate. The carganic layer was separated,
dried and concentrated to give the desired amide. Purification ma&y be necessary.

b) Sodium cyaanoborohydride

A mixture of a ketone or aldehyde (1 eq.), an amine (1-20 eq.), sodium
cyanoborohydride (1-5 eq.), acetic acid (1-3 eq.), sodium acetate (1-3 eq.), anhydrous sodium
sulfate in dichloroethane or THF was stirred at room temperatur—e to 60°C, preferably heated
at 35-50°C until product formation. The mixture was quenched with diluted base, extracted
with methylene chloride or other appropriate solvent such as chlomroform or ethyl acetate. The
organic layer was separated, dried and concentrated to give the= desired amide. Purification
may be necessary.

c) Potassium Formate and Palladium Acetate

A solution of an aldehyde or a ketone (1 eq.) and an armine (1 eq.) in dry DMF was

stirred at room temperaturez for 4 hr, in the presence of molecumlar sieves. To the resulting
reaction mixture were added potassium formate (2 eq.) and palladium acetate (catalytic
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amount, 0.02 eq.). The rnixture was heated at 40-60°C to complete s-eaction (TLC) and after
cooling it was diluted with ice-water. The mixture was extracted witth an appropriate solvent
(such as methylene chloride, ethyl acetate, or chloroform). The orgaric layer was s eparated,
dried and concentrated to» give the desired amide. Purification may bes necessary.

General Procedure C:

Sodium borohydride reduction of ketone or aldehvde

A mixture of an aldehyde or a ketone (1 eq.) and sodium boerohydride (1 —-10 eq.) in

an appropriate solvent (rnethanol or ethanol) was stirred at 0°C to r ocom temperature for 10
minutes to complete reaction (TLC). The mixture was concentra ted to a smail volume,
quenched with water, extwracted with an appropriate solvent (such as rmethylene chlor-ide, ethyl
acetate, or chloroform). ~The organic layer was separated, dried and concentrated to give the
desired amide. Purification may be necessary.
General Procedure D:

N-tBOC deprotecting procedure

To a solution of IN-BOC compound in 1,4-dioxane (0.03-0.09 M) was addedd 4 N HCI
in 1,4-dioxane or anhydrous HCl gas under nitrogen. The reactiorh mixture was stirred at
room temperature for 1-24 hrs until all the starting material consurraed (TLC). The solution

was concentrated and pumped in vacuo. The final HCI salt of the ceoresponding arnine was
typically used without further purification.
General Procedure E:

Conjugate Additioon to Nitroimidazole

To a suspensiom of 4-nitroimidazole (2.0 equiv.) in acetonitrile is added DBU (1.0
equiv) followed by enone= (1.0 equiv.). The reaction is heated for 122-24 hrs and the soivent
removed in vacuo. The wesultant solids are remaved by filtration witth methylene chioride and
the resultant oil concentrated and purified by silica gel chromatographhy to provide the desired
nitroimidazole.

General Proceudre F:

Alkylation of Nitroimidazole

To a suspensior of 4-nitroimidazole (1.0 equiv.) in dimethyBformamide at r& under a
nitrogen atmosphere is added sodium hydride (1.2 equiv.) portionwisee. The reaction is stirred
for 15-30 min. And then the appropriate alkylhalide or alkyl mesylate is added. The mixture is
stirred for 12-24h at 50 C, cooled to 0°C, and quenched with watex. The aqueouss layer is
extrated with methylene chloride, dried, and purified by silica gel ch romatography to© provide
the desired nitroimidazole.



10

15

20

25

30

35

WO 2005./092864

PCCT/IB2005/000659
49~

Genexral Procedure G:

Reduction of Nitroimidazole

To a solution of the nitroimidazole (1.0 equiv.) in ethylacetate is aadded palladium on
carbon (0.25 wiw%). The reaction is hydroggenated @ 40-60 psi for 2-6 hr—s and filtered over a
pad Of celite using ethyl acetate. The maj.ority of the ethylacetate is rermnoved in vacuo and

the scolution of the amine in the remaining et=hylacetate is used without furtliher purification.
Gene=ral Procedure H:

Reduction of Nitroimidazole-ester followed by Reductive Aminatiomn

To a solution of 3-Methyl-3-(4-niltro-imidazol-1-yl)}-butyric acid methyl ester (1.0
equiv~.) in methylene chioride at —78 °C is =added DIBAL (2 equiv.) dropw ise. The reaction is
stirre«d for 1h, quenched with ethylacetate, r—emoved from cooling bath, ansd stirred for 10 min.

To thee reaction is added water and allowe=d to warm to rt and stir for —1h. The reaction is
dilute=d with methyiene chloride, Na,SO, is &=dded and the reaction filtered through celite. The
salve nt is removed to afford 2-Methyl-2-(4-mnitro-imidazol-1-yl)-propionalde=hyde which is used
in the= next step without further purification.

To a solution of 2-Methyl-2-(4-n itro-imidazol-1-yl)-propionaldelihyde (1 equiv.) in
meth ylene chloride is added an appropriatee amine (2 equiv.) and 4A molecular sieves. The
reaction is stirred for 4-6 hours and an ap propriate hydride reducing ageent such as sodium
triace=toxyborohydride (2 equiv.) is added. The reaction is stirred for 6-=24h, quenched with
sodiumm bicarbonate, and the aqueous layer— extracted with methylene chicaride. The solvent is
remo ved and residue purified by silicam gel chromatography to pmrovide the desired
nitroiamidazole.

The following compounds were preapared by methods analogouss to those described
abovee for General Procedure E:

3-(4-Nitro-imidazol-1-yl}-butyric acicd methyi ester

4-nitroimidazole was reacted witth methyl-3-methylacrylate tco provide the title
compaound: 1H NMR (400 MHz, CDCI3) 1 .62 {d, 3H, J = 7.0 Hz), 2.81 (d, 2H, J = 7.0 Hz),
3.66 (s, 3H), 4.78 (m, 1H), 7.53 (d, 1H, J = 1.6 Hz), 7.82 (d, 1H, J = 1.6 Hz); MS m/z
214.12 (M+1).

3-Methyl-3-(4-nitro-imidazol-1-vi)-bt_ityric acid methy) ester

4-nitroimidazole was reacted with methyl-3,3-dimethylacrylate to provide the title
compound: 1H NMR (400 MHz, CDCI3) 1.74 (s, 6H), 2.81 (s, 2H), 3.57 (s=, 3H), 7.57 (d, 1H, J
=1.3 Hz),7.90(d, 1H,J= 1.6 Hz); MSm/z 228.2 (M+1).

The following compounds were pr-epared by methods analogoums to that described

abovee for General Procedure F:
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2-Methyi-2-(4-nitro-imid azol-1-yl}-propionic acid methyi ester

4-nitroimidazole was alkylated with 2-Bromo-2-methyl-propionic acid methyl ester to
provide the title compound: 1H NMR (400 MHz, CDCI3) 1.89 (s, 6H), 33.78 (s, 3H), 7.59 (d,
1H, J = 1.7 Hz), 7.89 (s, 1H, J = 1.7 Hz); MS 214.1 m/z (M+1).

1-(1-Ethyl-propyl)-4-nitro-1 H-imidazole

4-nitroimidazole was alkylated with 3-bromopentane to provide= the title compound:
1H NMR (400 MHz, CDCI3) 0.84-0.90 (m, 6H), 1.71-1.82 (m, 2H), 1.86-R .96 (m, 2H), 3.79 (p.
1H, J = 4.8 Hz), 7.41 (d, 1H, J = 1.6 Hz), 7.73 (d, 1H, J = 1.3 Hz); MS 18 42 m/z (M+1)

4-(4-Nitro-imidazol-1-yl )-piperidine-1-carboxylic acid tert-butyl est=er

4-nitroimidazole was al kylated with 4-methanesulifonyloxy-pipericQine-1-carboxylic acid
tert-butyl ester to provide the title compound: C13 NMR (100 MHz, CDCCI3) 28.5, 33.2, 42.7,
56.8, 80.7, 117.5, 134.4, 154.5; MS 297.1 m/z (M+1).

(4-Nitro-imidazol-1-yl)-aacetic acid methyl ester

4-nitroimidazole was al kylated with bromo-acetic acid methyl estzer to provide the title
compound: 1H NMR (400 MH=) 3.82 (s, 1H), 4.80, (s, 2H), 7.47 (d, 1H, J=1.7 Hz), 7.84 (d,
1H, J = 1.7 Hz); ge/ms m/z 185 (M).

2-Methyl-2-(2-methyl-4—nitro-imidazol-1-yl)}-propionic acid methyl ester

2-methyl-4-nitro-imidazole was alkylated with bromo-acetic a cid methyl ester to
provide the title compound: MS m/z 228.2 (M+1).

1-(2-Methoxy-1,1-dimethyl-ethyl)-4-nitro-1H-imidazole

2-Methyl-2-(4-nitro-imid azol-1-yl)-propionic acid methyl ester was reduced using
sodium borochydride in methan ol and the resultant alcohol was alkylate=d with methyl iodide
using sodium hydride as base to provide the title compound: H1 NMR (4 Q0MHz, CDCI3) 1.53
(s, 6H), 3.25 (s, 3H), 3.38 (s, 2H1), 7.53 (s, 1H), 7.88 (s, 1H).

4-(4-Nitro-imidazol-1-yl )-benzoic acid methyl ester

4-nitroimidazole (1 equiv) was combined with 4-iodo-methylbe=nzoate (1.2 equiv),
cesium carbonate (1.0 equiv), copper (1) triflate (0.05 equiv), in DMF and heated overnight at
100°C. The solid was filtered aand washed with methylene chloride, the r—esultant solvent was
concentrated, and residue purified by silica gel chromatography to providee the title compound:
MS m/z 248.2 (M+1).

(2.2-Dimethyi-propyl)-methyl-[2-methyi-2-(4-nitro-imidazol-1-yl)-pmropyl}-amine

(2.2-Dimethyl-propyl)-[2-methyl-2-(4-nitro-imidazol-1-yl)-propyil-ammine was treated
with formalin and formic acid at 85°C for 5h, quenched with aqueous sodium bicarbonate,
extracted with methylene chloride, dried, concentrated, and the resultarmt residue purified by
chromatography to afford the title compound: H1 NMR (400MHz, CDC 13) 0.74 (s,9H), 1.52
(s, 6H),2.2 (s, 2H), 2.8 (s, 2H), 7.6 (s, 1H), 7.9 (s, 1H); MS m/z 255.3 (M=-1),
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The follo=wing compounds were prepared by= methods analogous to that- described
above for Generami Procedure H:
4-[2-Methvi-2-(4-nitro-imidazol-1-yl)-propyl}-m -omholine
2-Methyl—2-(4-nitro-imidazol-1-yl)-propionaldeEyde was reacted with momrpholine to
provide the title cmompound: MS m/z 255.1 (M+1)
1-(1,1-Dismnethyl-2-pyrrolidin-1-yl-ethyl)-4-nitro—1H-imidazole
2-Methyl—2-(4-nitro-imidazol-1-yl)-propionaldeBhyde was reacted with pyr—rolidine to
provide the title c=ompound: H1 NMR (400 MHz, CDCI3) 1.56 (s, 6H), 1.61 (m, 4F), 2.35 (m,
4H), 2.70 (m, 4HD, 7.60 (s,1H), 7.92 (s, 1H); MS m/z 2 39.2 (M+1).
(2,2-Dim eethyl-propy! }-[2-methyl-2-{4-nitro~-imicdazol-1-yl)-propyl]-amine
2-Methyl—2-(4-nitro-imidazol-1-yl)-propionaldelhyde was reacted with 2, 2-dimethyl-
probyl amine to Provide the title compound: H1 NMRR (400MHz, CDCI3) 0.74 (s, 9BH), 1.52 (s,
6H), 2.2 (s, 2H), =2.8 (s, 2H), 7.6 (s, 1H), 7.9 (s, 1H); MBS m/z 2565.3 (M+1).
[2-MethyB®-2-(4-nitro-imidazol-1-yl)}-propyl]-(2,2 ,2-trifluoro-ethyl}-amine
2-Methyl—2-(4-nitro-imidazol-1-yl)}-propionaldelhyde was reacted with 2,2= 2-triflucro-
ethyl amine to pr ovide the titie compound: H1 NMR «(400 MHz, CDCI3) 1.59 (s, 6 H), 2.98 (s,
2H), 3.10 (m, 2HD), 7.56 (s, 1H), 7.90 (s, 1H) MS m/z 2267.3 (M+1).
1-[2-Metiyl-2-(4-nitro-imidazol-1-yl)-propyl]-pi peridine
2-Methyl—2-(4-nitro-imidazol-1-y!)-propionaldelhyde was reacted with pi perdine to
provide the title c—ompound: C13 NMR (100 MHz, CIDCI3) 23.8, 25.6, 26.6, 67.0, 60.9, 69.2,
118.3, 134.4; MS= m/z 253.3 (M+1).
2,6-Dime=thyl-4-[2-methyl-2-(4-pitro-imidazol-1_-yl)-propyl]-morpholine
2-Methyl—2-(4-nitro-imidazol-1-yl)-propionaldeBhyde was reacted with cis-2= .6-dimethyl
morpholine to pr-ovide the title compound: C13 NNEBR (100 MHz, CDCI3) 19.0, 25.7, 60.8,
61.5, 68.5, 72.0, 118.0, 134.5; MS m/z 283.2 (M+1).
Dimethyl —[2-methyl-2-(4-nitro-imidazol-1-vi}-pr-opyll-amine
2-Methyl—2-(4-nitro-imidazol-1-yl)-propionaldedhyde was reacted with dimesthyl amine
to provide the titlme compound: H1 NMR (400 MHz, C&8DCI3) 1.50 (s, 6H), 2.00 (s, 6 H), 2.40 (s,
2H), 7.55 (s, 1H) . 7.89 (s, 1H).
1-Methyl—4-[2-methyl-2-(4-nitro-imidazol-1-yl}— propyl]-piperazine
2-Methyl—2-(4-nitro-imidazol-1-yi)-propionaldelihyde was reacted with N-methyl

piperazine to pro=vide the tittle compound: MS m/z 2688.2 (M+1).
The folloswing compounds were prepared byws methods analogous to tha#t described
above for Generaal Procedure G:

2-(4-Amimno-imidazol-1-vl)-2-methyl-propionic =acid methyl ester

2-Methyl—2-{4-nitro-imidazol-1-yl)-propionic acid methyl ester was hydro=genated to
provide the title c.ompound: MS m/z 184.1 (M+1)
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1~ (1-Ethyl-propyl)-1H-imidazol-4-yiamjne

1—(1-Ethyi-propyl)-4-nitro-1H-imidazole wems hydrogenated to provide the title
compouncd: MS m/z 154.1 (M+1)

3—(4-Amino-imidazol-1-yl)-butyric acid meth—vyl ester

3—(4-Nitro-imidazol-1-yi)-butyric acid methy=! ester was hydrogenated to pro-vide the
titte comp=ound: MS m/z 184.2 (M+1)

3—(4-Amino-imidazol-1-yl)-3-methyl-butyric =cid methyl ester

3—Methyl-3-(4-nitro-imidazol-1-yl)-butyric a <id methyl ester was hydrogerated to
provide ths e titie compound: MS m/z 198.1 (M+1)

4—(4-Amino-imidazol-1-yl)-piperidine-1-carb oxylic acid tert-buty! ester

4—(4-Nitro-imidazol-1-yl)-piperidine-1-carboxxylic acid tert-butyl esterr was
hydrogenaated to provide the title compound.

1—(1,1-Dimethyl-2-morpholin-4-yl-ethyl)-1H-—imidazol-4-ylamine

4—[2-Methyl-2-(4-nitro-imidazol-1-yl)-propyl}- —morpholine was hydrogenated tce provide
the titte compound; MS m/z 225.3 (M+1).

1—(1,1-Dimethyl-2-pyrrolidin-1-yl-ethyi}-4H-i midazol-4-ylamine

1 —(1,1-Dimethyl-2-pyrrolidin-1-yi-ethyl)-4-nilkro-1H-imidazole was hydrogen ated to
provide the title compound; MS m/z 209.1 (M+1).

1 —[2-(2,2-Dimethy!-propylamino)-1,1-dimettyl-ethyl}-1H-imidazol-4-ylamine

(2,2-Dimethyl-propyl)-[2-methyl-2-(4-nitro-ir nidazol-1-yl)-propyl]-amine was

hydrogen ated to provide the title compound; MS nm/z 253.3 (M+1).

1 ~[1,1-Dimethyl-2-(2 2 2-trifiuoro-ethylaminsn}-ethyll-1H-imidazol-4-ylamine

[2-Methyl-2-(4-nitro-imidazol-1-yl)}-propyl}-(=2,2,2-trifluoro-ethyl}-amine was
hydrogen ated to provide the title compound; MS na/z 237.2 (M+1).

1 -(1,1-Dimethyl-2-piperidin-1-yl-ethyl)-1H-Irmidazol-4-ylamine

1 -[2-Methyl-2-(4-nitro-imidazol-1-yl)-propyl R -piperidine amine was hydrogemated to
provide the title compound; MS m/z 223.2 (M+1).

1 ~[2-(2,6-Dimethyl-morpholin-4-y|)-1,1-dimesthyl-ethyl]-1H-imidazol-4-ylamine

2 ,6-Dimethyl-4-[2-methy!-2-(4-nitro-imidazl-1-yl}-propyl]-morpholine was
hydrogers ated to provide the title compound; MS n/z 253.2 (M+1).
1_-(2-Dimethylamino-1, 1-dimethyl-ethyl)-1H ~imidazol-4-ylamine

Dimethyl-{2-methyl-2-(4-nitro-imidazol-1-yl @-propyl}-amine was hydrogenaated to
provide the title compound; MS m/z 183.3 (M+1).
{<4-Amino-imidazol-1-yl)-acetic acid methyl ester

{~<4-Nitro-imidazol-1-yl)-acetic acid methy} easter was hydrogenated to provide the title
compoun d: G¢/MS m/z = 185 (RT = 3.49 min.).
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2-(4-Amino-2-methyl-imidazol-1-yt }-2-methyl-propionic acid methyl esster

2-Methyl-2-(2-methyl-4-nitro-imidem zoi-1-yi)-propionic ~ acid metinyl ester was
hy-drogenated to provide the title compoun d.

1-(2-Methoxy-1,1-dimethyi-ethyl)- -1 H-imidazol-4-ylamine

1-(2-Methoxy-1,1-dimethyl-ethyl)-<3-nitro-1H-imidazole was hydrogeenated to provide
thes title compound: MS m/z 170.2 (M+1).

4-(4-Amino-imidazol-1-yl)-benzoic acid methyl ester

4-(4-Nitro-imidazol-1-yl)-benzoic &acid methyl ester was hydrogena=ted to provide the
titl € compound: MS m/z 218.2 (M+1).

142-[(2,2-Dimethyl-propyl)-methyl —aminol-1,1-dimethyi-ethyl}-1H-inrmidazol-4-ylamine

(2,2-Dimethyl-propyl)-methyl-[2-m ethyl-2-(4-nitro-imidazol-1-yl)-profoyil-amine was
hy=drogenated to provide the title compourmd: MS m/z 239.2 (M+1).

1-[1,1-Dimethyl-2-(4-methyl-piper=azin-1-vi}-ethyl]-1H-imidazol-4-ylammine

1-Methyl-4-[2-methyl-2-(4-nitro-im idazol-1-yl)-propyl]-piperazine wa s hydrogenated to
proovide the titie compound.

The following compounds were prrepared by methods analogous t=o those described

alzove for General Procedure A, general ceoupling procedure (e):
2-[4-(2-tert-Butoxycarbonylamino- pentanoylamino)-imidazol-1-yil-2—-methyl-propionic
aczid methyi ester
2-{4-Amino-imidazol-1-yl)-2-methysl-propionic acid methyl ester wass coupled with (L)
N—Boc norvaline to provide the title compo und: MS m/z 353.3 (M+1).
{1-[1-(1-Ethyl-propyi}-1H-imidazol—4-ylcarbamoyil-butyl}-carbamic a«cid tert-butyl ester
1-(1-Ethyl-propyi)-1H-imidazol-4-y~lamine was coupled with (L)-N -Boc norvaline to
prwovide the title compound: MS m/z 383.1 (M+1).
3-[4-(2-tert-Butoxycarbonylamino- pentanoylamino)-imidazol-1-ylj-buatyric acid methyl

esster
3-(4-Amino-imidazol-1-yl)-butyric  acid methyl ester was couple=d with (L)-N-Boc
ncarvaline to provide the title compound: M1S m/z 383.3 (M+1).
3-[4-(2-tert-Butoxycarbonylamino- pentanoylamino)-imidazol-1-yll-3- methyl-butyric

acsid methyl ester

3-(4-Amino-imidazol-1-yl)-3-methyw|-butyric acid methyl ester was c=oupled with (L}-N-
Boc norvaline to provide the title compoumnd: C13 NMR (100 MHz, CDCI3-) 13.9, 19.0, 28.1,
288.5, 36.1, 47.2, 51.9, 54.4, 66.3, 79.7, 104.8, 131.3, 138.0, 155.6, 169_8, 170.0; MS m/z
37.3 (M+1)




10

15

20

25

30

35

WO 2005/»92864 PCT/IB2Z005/000659

54

3-[4-(2-tert-Butoxycarbonylamino-propicnylamino)-imidazol-1-yi]-3-metlhyl-butyric acid
methyl ester

4-(4-Amino-imidazol-1-yl}-piperidine-1-carboxylic acid tert-butyl ester— was coupled
with (L )-N-Boc alanine to provide the title compound: C13 NMR (100 MHz , CDCI3) 19.9,
28.1, 2 82, 28.5, 47.1, 50.1, 51.9, 56.3, 79.7, -104.8, 131.1, 138.1, 1554, 17€0.0, 170.2; MS
m/z 3693.1 (M+1)

2-[4-(2-tert-Butoxycarbonylamino-4-met hyl-pentanoylamino)-imidazol-1 _-yi]-2-methyl-

propioraic acid methyl ester
2-(4-Amino-imidazol-1-yl}-2-methyl-propionic acid methyl ester was comupled with (L)-

N-Boc @soleucine to provide the title compound:

acid mesthyl ester

2-(4-Amino-imidazol-1-yl)-2-methyl-propionic acid methyl ester was comupled with (L)-
N-Boc a&lanine to provide the title compound.

{1-[1-(2-Methoxy-1,1-dimethyl-ethyl}-1H -imidazol-4-ylcarbamoyl]-butyl}—carbamic acid
tert-but viester

1-(2-Methoxy-1,1-dimethyl-ethyl}-1H-im #dazol-4-ylamine was coupled with (L)-N-Boc
alanine to provide the title compound: MS m/z 3369.3 (M+1).

Generam! Procedure |

Ester Reduction

{1-11-(2-Hydroxy-1.1-dimethyl-ethyl)-1H—imidazol-4-ylcarbamovl]-butyl}- carbamic acid
tert-but-ylester

To a solution of 2-{4-(2-tert-Butoxycar-bonylamino-pentanoylamino)-irmidazol-1-yl}-2-
methyl- propionic acid methyl ester (9.6 g, 25.2 mmol) in 100 mL of diethyl ether at 0°C is
added1 .0 M lithium aluminum hydride (37.9 mL, 37.9 mmol) in diethylether dro pwise over 1h.
The re=ction is stirred at 0°C for 15 min and warmed to rt for 1h. The reamction is slowly
quench ed with 200 mL of water and ethyl acetate (200 mL). The reaction is filtered and the

aqueou:s is extracted with ethylacetate, dried, and concentrated. The resuliant residue is
purified by silica gel chromatography to provide the title compound (5.8 g); MS m/z 355.3
(M+1).

The following compounds were preparexd by methods analogous to thmose described

above for General Procedure [:

acid ter—t-butyl ester

3-[4-(2-tert-Butoxycarbonylamino-pentarioylamino)-imidazol-1-yl}-3-met_hyl-butyric
acid me=thyl ester was reduced to provide the title compound: C13 NMR (100= MHz, CDCI3)
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14.0, 18.9, 28.6, 28.9, 29.2, 36.5, 44.9, 54.1, 57.4, 58.3, 79.9, 105.0, 1314, 138.0, 155.7,
169.6; MS m/z 369.2 (M+1).

2-12-(3,5-Difluoro-phenyl)-a cetylaminol-pentanoic _acid [1-{1,1-cdimethyl-2-oxo-ethyi)-
1H-imidazol-4-yi]-amide

2-[2-(3,5-Difluoro-phenyl)-ax cetylaminol-pentancic  acid  [1-(2-ydroxy-1,1-dimethyl-
ethyl)-1H-imidazol-4-ylJ-amide was reduced to provide the title compo und: MS m/z 353.3
{M+1).

{1-[1-(2-Hydroxy-1.1-dimethyi-ethyl}-1H-imidazo!-4-ylcarbamoyl]—3-methyl-butyi}-

carbamic acid tert-butyl ester
2-[4-(2-tert-Butoxycarbonylamino-4-methyl-pentanoylamino)-imicllazoi-1-yl]-2-methyl-

propionic acid methyl ester was red uced to provide the title compound.
{1-{1-(2-Hydroxy-1,1-dimetthyi-ethyl}-1H-imidazol-4-ylcarbamoyl]—ethyl}-carbamic acid

tert-butyl ester
2-[4-(2-tert-Butoxycarbonylamino-propionylamino)-imidazol-1-ylj—2-methyl-propionic

acid methyl ester was reduced to provide the title compound.
General Procedure J

Swem Oxidation

{1-[1-(1,1-Dimethyi-2-oxo-e thyl)-1H-imidazol-4-ylcarbamovi]-buty~l}-carbamic acid tert-
butyl ester

To a solution of oxalyl chio ride (1.2 mL, 14.1 mmol) in 110 mL of methylene chioride
at -78°C is added DMSO (2.2 mL, 30.6 mmol) dropwiese. The reaction is stirred for 20 min.
and {1-{1-(2-Hydroxy-1,1-dimethy»l-ethyt)-1H-imidazol-4-ylcarbamoyl]-b mutyl}-carbamic  acid
tert-butyl ester (4.2g, 11.8 mmol) is added in 10 mL of methylene chlowride. The reaction is
stirred for 1h, triethylamine (8.2 mL., 58.9 mmol) is added, and the reacticon warmed to 0°C for
20 min. The reaction is quench ed with 100 mL of sodium bicarbosnate, extracted with
methylene chloride, dried, and corcentrated to afford the title compou nd (4.5 g): MS m/z
353.2 (M+1).

The following compounds wwvere prepared by methods analogou s to those described
above for General Procedure J:

{1-[1-(1,1-Dimethyl-3-oxo-p ropvi)-1H-imidazol-4-yicarbamovil-but-yl}-carbamic __ acid
tert-butyl ester

Oxidation of {1-[1-(3-Hydrosxy-1,1-dimethyl-propyt)-1H-imidazol-<3-ylcarbamoyl]-butyi}-
carbamic acid tert-butyl ester afford ed the title compound: C13 NMR (10 0 MHz, CDCI3) 13.9,
19.0, 28.5, 28.6, 35.9, 54.5, 55.0, 56.1, 79.8, 104.6, 126.1, 131.1, 131.2, 1354, 155.6, 170.0,
199.0; MS m/z 367.2 (M+1).
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{1-[1-_(1,1-Dimsthyi-2-oxo-ethy}-1H-imidazo 1-4-yicarbamoyl]-3-methyl-butyyl}-carbamic
acid tert-butyl ester

Oxidaation of {1-[1-(2-Hydroxy-1,1-dim ethyl-ethyl)-1H-imidazol-4-ylcearbamoyl}-3-
methyl-butyl}—carbamic acid tert-butyl ester afforded the title compound.

{1-[1=(1,1-Dimethyl-2-oxo-ethyi}-1H-imidazo_l-4-ylcarbamoyi]-ethyl}-carbanic acid tert-

butyl ester

Oxidaation of {1-[1-(2-Hydroxy-1,1-dimethy~l-ethyl}-1H-imidazol-4-ylcarbammoyl]-ethyl}-
carbamic acicd tert-butyl ester afforded the titte compmound.

2-12-( 3,5-Difluoro-phenyl)-acetylamino}-pent-anoic acid [1-(1,1-dimethyl-3—oxo-propyi)-

1H-imidazo!-48-yl]-amide

Oxidaation of 2-[2-(3,5-Difluoro-phenyl)-acetw/lamino]-pentanoic acid [1-(3-Fydroxy-1,1-
dimethyl-propeyl}-1H-imidazol-4-yiJ-amide afforded thme title compound.

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthale n-2-ylaminog)-pentanocic __ aci=d _ [1-(1.1-
dimethyl-2-0xc o-ethyl)-1H-imidazol-4-yl]-amide afforcded the titte compound: MSS m/z 4194
(M+1).

Oxidaation of 2-{4-[2-(6,8-Difluoro—1,2,3 4-tetrahydro-naphthalen -2-ylamino)-
pentanoylami no]-imidazol-1-yl}-2-methyl-propionic aw cid methy! ester.

The frollowing compounds were prepared b=y methods analogous to thosse described

above for Gereral Procedure B:
{1-[1- (1,1-Dimethyl-2-pyrrolidin-1-yl-ethyl)- 1 BH-imidazol-4-yicarbamoyl]-but=vi}-

carbamic acicd tert-butyl ester

Redu ctive amination of {1-[1-(1,1-Dimethy 1-2-oxo-ethyl)-1H-imidazo!-4-yBcarbamoyl]-
butyl}-carbarmic acid tert-butyl ester with pyrrolidin e afforded the title compoun d: MS m/z
408.3 (M+1).

{1-[1- (1,1-Dimethyi-2-morphalin-4-y-ethyl)-1 H-imidazol-4-ylcarbamoyl}-bu—tyi}-
carbamic acicA tert-butyl ester

Redu ctive amination of {1-[1-(1,1-DimethyB-2-oxo-ethyl)-1H-imidazol-4-yE carbamoyl]-
butyl}-carbamuic acid tert-butyl ester with morpholirye afforded the title compoun d: MS m/z
424.3 (M+1).

carbamic acicll tert-butyl ester

Redu«clive amination of {1-[1-(1,1-Dimethyl-Z3-0xo-propyl}-1H-imidazol-4-yl carbamoyl}-
butyl}-carbam ic acid tert-butyl ester with pyrrolidine= afforded the title compound: C13 NMR
(100 MHz, CIDOCI3) 13.9, 19.0, 28.5, 28.6, 35.9, 54 .5, 55.0, 56.1, 79.8, 104.6, 1=26.1, 131.1,
131.2, 1354, 155.6, 170.0, 199.0; MS m/z 367.2 (M—+1).
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{1-]% -(1,1-Dimethyi-3-morpholin-4-yi-propyl)-1 H-isnidazol-4-yicarbamovi]-butyi}-
carbamic aczid tert-butyl ester

Redluctive amination of {1-[1-(1,1-Dimethyl-3-oxo-propyl}-1 H-imidazol-4-ylcarbamoy! -
butyl}-carba mic acid tert-butyl ester with morpholine afforded the title compound: C13 NMF
(100 MHz, CDCI3) 14.0, 19.0,28.3, 28.5, 28.7, 36.3, 39.7,53.9, 54.3, 57.3, 67.1,79.5, 105.03,
131.3, 138.0, 155.8, 169.8; MS m/z 438.2 (M+1).

{1-] 1-(1,1-Dimethyl-2-pyrrolidin-1-yl-ethvl}-1 H-im idazol-4-ylcarbamoyl]-ethyl}-

carbamic acid tert-butyl ester )

Reciuctive amination of {1-[1-(1,1-Dimethyl-2-0xo-ethyl)-1H-imidazol-4-ylcarbamoy!_]-
sthyl}-carbaamic acid tert-butyl ester with pyrrolidine afforded the title compound.

{1 1-(1,1-Dimethyl-2-pyrrolidin-1-yl-ethyl)-1 H-im idazol-4-ylcarbamoyl}-3-methyl-
butyl}-carbeamic acid tert-butyl ester

Reductive amination of {1-[1-(1,1-Dimethy}-2-0xo-ethyl)-1H-imidazol-4-ylcarbamoyl_]-
3-methyi-buatyl}-carbamic acid tert-butyl ester with pyrrolidine afforded the title compound.

{1-[ 74(2.2-Dimethyi-propyl)-5,5-dimethyl-5,6, 7 .8-tetrahydro-imidazo(1,5-alpyrazin-1-
ylcarbamoy 1]-butyi}-carbamic acid tert-butyl ester

Redluctive amination of {1-[1-(1,1-Dimethyl-2-0 x0-ethy!)-1H-imidazol-4-ylcarbamoyl J-
butyl}-carbaamic acid tert-butyl ester with 2,2-dimethyl propyl amine afforded (1-{1-{2-(2,2-
Dimethyl-pr-opylamino)-1,1-dimethyl-ethyl]-1 H-imidazol-4--ylcarbamoyl}-butyl}-carbamic  acilid
tert-butyl esster: MS mfz 424.5 (M+1). Treatment of the above amine with formalin armd

formic acid at 85°C followed by purification afforded the title compound:
The following compounds were prepared by methods analogous to those describe=d
above for General Procedure D:
2-[=-(2-Amino-pentanoylamino)-imidazol-1-y11-2—methyi-propionic acid methyl ester

2-[=4-(2-tert-Butoxycarbonylamino-pentanoylamiro)-imidazol-1-yl]-2-methyl-propionic
acid methyl ester was deprotected to afford the title com pound: MS m/z 283.1 (M+1).
2-Amino-pentanoic acid [1-(1-ethyl-propyl)-1 H-irnidazol-4-yi]-amide
{1-K1-(1-Ethyl-propyl}-1H-imidazol-4-ylcarbarmoy I]-butyl}-carbamic acid tert-butyl estesr
was deprot ected to afford the title compound: MS m/z 253.1 (M+1).
3-[4-(2-Amino-pentanaylamino)-imidazol-1 -yl }-buityric acid methyl ester

3-[4-(2-tert-Butoxycarbonylamino-pentanoylamiro)-imidazol-1-yl]-butyric acid meth yl
ester was deprotected to afford the title compound: MS m/z 283.2 (M+1).
3-[«<4-(2-Amino-pentanoylamino)-imidazol-1-y! ]-3—methyi-butyric acid methyl ester
3-[«4-(2-tert-Butoxycarbonylamino-pentanoylamiro)-imidazel-1-yl]-3-methyl-butyric
acid methy I ester was deprotected to afford the titte com pound: MS m/z 297.2 (M+1).
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3-[4-(2-Amino-goropionylamino)-imidazol-1 -yi]-3-memthyl-butyric acid methyl es—ter
3-[4-(2-tert-But.oxycarbonylamino-propionylamino)—imidazol-1 -yl]-3-methyl-bu—tyric acid

methyl ester was deprootected to afford the tite compound:  MS m/z 269.2 (M+1).
2-Amino-penta_noic__acid__[1-(1.1-dimethyl-2-pyr—rolidin-1-yl-ethyl)-1H-imideazol-4-yll-

amide

{1-[1-(1,1-Dime=thyl-2-pyrrolidin-1-yl-ethyl)-1 H-imid==azol-4-ylcarbamoyl]-butyl}-
carbamic acid tert-butys1 ester was deprotected to afford the title compound: MS rmn/z 308.3
(M+1).

2-Amino-pentamnoic _acid _[1-(1,1-dimethyl-2-mor—pholin-4-yl-ethyl}-1H-imide=zol-4-yl]-

amide

{1-[1-(1,1-Dime=thyl-2-morpholin-4-yi-ethyl)-1H-imic3azol-4-yicarbamoyil-butyl}—
carbamic_acid_tert-butwyl ester was deprotected to afford t=he title compound: MS rmn/z 324.3
(M+1).

amide

{1-[1-(1,1-Dimesthyl-3-pyrrolidin-1-yl-propyi)-1H-imiedazol-4-ylcarbamoyl]-butyl _}-
carbamic acid tert-butwy! ester was deprotected to afford the title compound: MS rmn/z 322.2

(M+1).

amide

{1-[1-(1,1-Dime2thyl-3-morpholin-4-yl-propyl}-1H-im idazol-4-ylcarbamoyl]-buty~i}-
carbamic acid tert-butywI ester was deprotected to afford tie title compound: C13 NEMR (100
MHz, CDCI3) 13.9, 198.0, 28.4, 28.5, 31.4, 36.8, 39.6, 63.9, 54.9, 57.4, 66.9, 104. 9, 1308,
137.6, 172.1; MS m/z 338.2 (M+1).

2-Amino-4-mefhyl-pentanoic acid [1-(1,1-dimethyl—2-pyrrolidin-1-yl-ethyl)-1H-—imidazol-

4-yll-amide
{1-[1-(1,1-Dime=thyl-2-pyrrolidin-1-yl-ethyl)-1 H-imid=az0i-4-ylcarbamoyl]-3-metiyl-
butyi}-carbamic acid te ri-butyl ester was deprotected to affeord the title compound.
2-Amino-N-[1-g1,1-dimethyl-2-pyrrolidin-1-yl-ethyl)— 1H-imidazol-4-yll-propione=mide
{1-[1-(1,1-Dimeathyl-2-pyrrolidin-1-yl-ethyl)- 1 H-imid=azol-4-ylcarbamoyl]-ethyl}-

carbamic acid tert-buty~l ester was deprotected to afford the= titte compound.
2-Amino-pentemnoic acid [1-(2-methoxy-1,1-dimethysl-ethyl)-1H-imidazol-4-yl]-=mide
{1-[1-(2-Metho=xy-1,1-dimethyl-ethy()-1H-imidazol-4—-ylcarbamoyl]-butyl}-carbammic acid
tert-butyl ester was deporotected to afford the title compouned: MS m/z 269.3 (M+1).
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2-Amino-pentanoic___acid _[7-(2,2 ~dimethyi-propyl}-5,5-dimethyl-5,6, & 8-tetrahydro-
imidazom([1,5-alpyrazin-1-yll-amide

{1-[7-(2,2-Dimethyl-propyl)-5,5-dimehyl-5,6,7,8-tetrahydro-imidazo[1 S5-aapyrazin-1-
ylcarbammoyl]-butyl}-carbamic acid tert-buty”l ester was deprotected to pro- vide the title
compound: MS m/z 336.4 (M+1).

The following Examples were prep=ared by methods analogous to theose described

above f-or General Procedure A, coupling procedure (a):

Exzample 1
3-(4—{2-]2-(3,5-Difluoro-phenyl)-acetylamirol-pentanoyiaminol-imidazoi-1-yl}- butyric acid
mekhyl ester

3-[4-(2-Amino-pentanoylamino)-imid azol-1-yl]-butyric acid methyl ester— was coupled
with (3, 5-Difluoro-phenyl)-acetic acid to prov-ide the titie compound: Mixture of [Diastereomers,
MS m/= 437.2 (M+1). The diastereomers weare separated using using ChiralOD» column, elute
85:15 Feptane:ethanol; Flow Rate 85 mL/myin. Diastereomer #1 (RT = 9.39 m in.) C13 NMR
(100 M Hz, CDCI3) 13.9, 18.9, 19.2, 21.5, 271.6, 28.3, 30.5, 35.9, 41.9, 42.2, 4% .0, 50.6, 50.7,
52.1, 5=3.1, 102.7, 104.9, 112.3, 112.5, 1322, 138.0, 169.2, 169.6, 170.7; NS m/z 437.2
(M+1) Diastereomer #2 (RT = 13.6 min.) C1 3 NMR (100 MHz, CDCI3) 13.9, 188.9, 21.6, 35.8,
42.0, 4:3.1, 50.8, 52.1, 53.1, 102.9, 104.8, 412.3, 112.6, 132.4, 137.9, 169.3, 1 70.6; MS m/z
437.2 (dM+1).

Ex ample 2
3-{4-[-2-(2-Hydroxy-3-methyl-butyrylamino)—pentanoylaminol-imidazol-1-yi}-3-n ethyl-butyric
acid nmethyl ester

3-[4-(2-Amino-pentanoylamino)-imid azol-1-yl]-3-methyl-butyric acid me thyl ester was
couplecd with (S)- 2-hydroxy-3-methyl-butyri ¢ acid to provide the tite compou nd: C13 NMR
(100 VEHz, CDCI3) 13.9, 16.0, 19.1, 194, 28.1, 32.2, 35.5, 47.1, 61.9, 52.77, 56.4, 1051,
131.1, —137.6, 169.6, 170.0, 174.0.

Ex ample 3
3-(4-{=-2-(3,5-Difluoro-phenyl }-acetylamino }-pentanoviamino}-imidazol-1-y!)-3-smnethyl-butyric
acid nrethyi ester

3-[4-(2-Amino-pentanoylamino}-imid azol-1-yl}-3-methyl-butyric acid me thyl ester was
couplecd with (3,5-Difluoro-phenyl)-acetic aciid to provide the title compound: 13 NMR (100
MHz, CZDCI3) 13.9, 19.0, 27.9, 28.1, 35.9, =42.7, 46.8, 51.8, 63.1, §6.3, 102.2, 102.5, 102.7,
105.1, M112.2, 112.3, 1124, 112.5, 131.3, —137.9, 139.2, 161.8, 164.2, 164.3, 169.4, 169.9,
170.0; MS 451.2 m/z (M+1).
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Example 4
3-{4-[2-(2-Hydroxy-3,3-dimethyl-butysrviamino)-pentanoylaminoj-imidazol-1_-yi}-3-methyl-
butys-ic acid methyl ester
3-[4-(2-Aminoc-pentanoylamino) -imidazol-1-yl]-3-methyl-butyric acid rnethyl ester was
coupled with (S)- 2-hydroxy-3,3-dimethyl-butyric acid to provide the title ccompound: C13
NMR (100 MHz, CDCI3) 13.9, 19.1, 263, 28.1, 35.2, 35.3, 47.1, 61.9, 52.7, 56.4, 79.9, 105.0,
131.0, 137.6, 169.3, 170.1, 173.1; MS iz 411.1 (M+1).

Example &
2-(2-Hydroxy-3,3-dimethyl-butyryiamin©)-pentanoic acid {1-(1-ethyl-propyi)-1 H-imidazol-4-yi]-
amide

2-Amino-pentanoic acid [1-(1-exthyl-propyl)-1H-imidazol-4-yl}l-amide wvas coupled with
(S)- 2-hydroxy-3,3-dimethyl-butyric acicl to provide the title compound: C13 NMR (100 MHz,
CDCI3) 10.8, 13.9, 19.0, 26.3, 28.8, 35.3, 35.6, 52.7, 62.9, 79.8, 104.8, 1327, 137.9, 169.2,
172.9; MS 367.1 m/z (M+1).

Example 6
2-[2-(3,5-Difluoro-phenyl}-acetylamino]-pentanoic acid [1-(1-ethyl-propyl)-1-imidazol-4-wi]-
amide

2-Amino-pentanoic acid [1-(1-exthyl-propy!)-1H-imidazol-4-yl]-amide v-vas coupled with
(3,5-Difluoro-phenyl)-acetic acid to prowide the title compound: C13 NMR (1 00 MHz, CDCI3)
10.7, 10.8, 13.9, 18.9, 28.8, 36.1, 43.0, 53.0, 62.9, 102.5, 102.7, 103.3, 104-.5, 112.3, 112.4,
112.5, 112.6, 132.9, 138.0, 138.9, 161.9, 164.3, 164.5, 169.2, 169.5; MS 4077.23 m/z (M+1).

Example 7
2-[2-(3,5-Difluoro-phenyl}-2-hydroxy--acetylamino}-pentanoic acid [1-(1-eth yl-propyl}-1H-
im idazol-4-yll-amide

2-Amino-pentanoic acid [1-(1-exthyl-propyl)-1H-imidazol-4-yl]-amide v=vas coupled with
(3,5-Difluoro-phenyl)-hydroxy-acetic acid to provide the title compound: C13 NMR {100 M Hz,
CDCI3) 10.7, 13.7, 13.7, 19.0, 19.1, 35.5, 35.7, 52.9, 63.2, 62.9, 73.4, 73 .5, 103.4, 103.7,
105.0, 105.2, 109.6, 109.8, 109.9, 110.1, 132.5, 132.6, 137.4, 137.5, 144_1, 161.7, 161.9,
164.3, 169.2, 169.6, 171.8, 172.0; MS «423.21 m/z (M+1).

Example 8
2-(4-{2-[2-(3,5-Difluore-phenyl)-acetylaminol-pentanoylamino}-imidazoi- 1 —yl)-2-methyl-
propioenic acid methyl ester

2-[4-(2-Amino-pentanoylamino)—~imidazol-1-yl]-2-methyl-propionic aciid methyl ester
was coupled with (3,5-Difluoro-phenyl)—acetic acid to provide the title compound: C13 NMR
(100 MHz, CDCI3) 13.9, 18.9, 26.1, 26.2, 35.9, 43.0, 53.1, 53.3, 61.2, 102_5, 102.8, 103.0,
106.1, 112.3, 112.4, 112.5, 112.6, 132.0, 137.6, 138.8, 161.8, 162.0, 164. 3, 164 .4, 169.3,
169.4,172.6; MS 437.20 m/z (M+1).




10

15

20

25

30

35

PCT/IB2005/000659

WO 2005/092864

61

Example 9
2-(4-4{2-[2-(3.5-Difiuoro-ph eenyi)-2-hydroxy-acetylamino]-pentanoylaranino}-imidazol-1-yl)-2-
methyl-propionic acid methyl ester

2-[4-(2-Amino-penta._noylamino)-imidazol-1-yl]-2-methyl-propio-nic acid methyl ester
was coupled with (3,5-DiflLioro-phenyl)-hydroxy-acetic acid to provilide the title compound:
€13 NMR (100 MHz, CDCI33) 13.7, 13.8, 19.0, 19.1, 26.0, 35.3, 35.7", 53.0, 53.2, 53.3, 61.2,
61.3, 73.3, 73.4, 103.5, 103 .7, 106.1, 106.3, 103.6, 109.8, 110.1, 13'R 6, 131.8, 137.0, 137.1,
144.0, 161.9, 164.3, 169.3, “168.6, 171.9, 172.0, 172.5; MS 453.20 m/= (M+1).

Example 10
2-{4-[2-(2-Hydroxy-3,3-dimmethyl-butyrylamino)-pentanoylaminol-im fidazol-1-yi}-2-methyi-
propionic acid methy! ester

2-[4-(2-Amino-pentamnoylamino)-imidazol-1-yi]-2-methyl-propiomnic acid methyl ester
was coupled with (S)- 2-hyd roxy-3,3-dimethyl-butyric acid to provide t he titte compound: C13
NMR (100 MHz, CDCI3) 13. 9, 19.1, 26.1, 26.2, 26.3, 35.3, 35.5, 52.6, 6§3.3,61.1,79.6, 106.1,
131.9, 137.5, 169.6, 172.7, -173.1; MS 397.23 mfz (M+1).
Example 11
2-{4-[2-(2-Hydroxy-3-methyl -butyrylamino)-pentanoylaminol-imidazol- 1-yi}-2-methyi-propionic
acid methyl ester
2-[4-(2-Amino-pentamnoylamino)-imidazol-1-yl]-2-methyl-propiomnic  acid methyl ester
was coupled with (S)- 2-hy«droxy-3-methyl-butyric acid to provide th e title compound: C13
NMR (100 MHz, CDCI3) 13_8, 15.9, 19.1, 19.4, 26.1, 26.2, 32.1, 35.5, 52.6, 53.3, 61.2, 76.4,
106.1, 131.9, 137.5, 169.6, -172.6, 173.9; MS 383.2 m/z (M+1).
Example 12
3-(4-{2-[2-(3,5-Difluoro-phe mnyt)-acetylamino}-propionylamino}-imidazcol-1-yl)-3-methyi-butyric
acid methyl ester
3-[4-(2-Amino-propiconylamino)-imidazol-1-yi]-3-methyl-butyric  acid methyl ester was
coupled with (3,5-Difluoro-phenyi)-acetic acid to provide the titie coms pound: C13 NMR (100
MHz, CDCI3) 19.6, 28.1, 28-.2, 3.0, 46.9, 49.1, 51.9, 56.4, 102.5, 102.8, 103.0, 105.1, 112.3,
112.5,112.6, 131.0, 137.9, 438.7, 164.3, 169.1, 170.0; MS 423.2 m/= (M+1).
Example 13
344-12+(2-Hydroxy-3,3-dime —thyl-butyrylamino)-propionylamino]-imidazzcl-1-y}-3-methyl-butyric

acid methyi ester
3-[4-(2-Amino-propiconylamino)-imidazol-1-yl]-3-methyl-butyric  acid methyl ester was

coupled with (S)- 2-hydroxwy-3,3-dimethyl-butyric acid to provide thes titte compound: C13
NMR (100 MHz, CDCI3) 1.2, 26.2, 28.1, 28.2, 35.2, 47.1, 48.6, 551.9, 56.4, 79.7, 105.1,
112.4,131.0, 137.7, 169.7, '¥70.0, 173.0; MS 383.3 m/z (M+1).



10

16

20

25

30

35

PCT/TB2005/000659

WO 2005/092864
62

Example 14
4-(4-{2-[2-(3,5-Diftuoro-phenyl)-acetylaminol-pentanoylagmino}-im3da
carboxylic acid tert-butyl esster
4-(4-Amino-imidazol-1-yl)-piperidine-1-carboxylic &cid tert—butyl ester was coupled
with (L)-2-[2-(3,5-difluoro-phenyl)-acetylamino]-pentanoic acid to fford the title compound:
C13 NMR (100 MHz, CDCI3) 1 3.9, 18.9, 28.6, 33.1, 36.0, 4 3.1, 53.0O, 55.8, 80.2, 102.6, 102.9,
105.7, 112.3, 112.5, 112.6, 131 .4, 137.8, 154.6, 169.1, 169 .4; MS 520.2 m/z (M+1).
Exampie 15
2-[2~(3,5-Difluoro-phenyl)-acetylamino}-pentanoic &xcid [1-(‘B ,1-dimethyl-2-pyrrolidin-1-
vyl-ethyl)-1H-imidazol-4-yl]-armide
2-Amino-pentanocic acid [1-(1,1-dimethyl-2-pyrrolidin-1—yl-ethyl}-1H-imidazol-4-yl}-
amide ester was coupled with (3,5-Difluoro-phenyl)-acetic =cid to pwrovide the title compound:
C13 NMR (100 MHz, CDCI3) 14.0, 18.9, 24.3, 24.8, 25.2, 26.6, 35.8, 35.9, 43.2, 53.2, 56.0,
59.4, 67.2, 102.6, 102.9, 103.1, 105.5, 112.4, 112.4, 112.5, 112.6, ®31.6, 137.4, 138.7, 138.8,
161.9, 162.1, 164.4, 164.5, 169.2, 169.2; MS m/z 462.2 (M—+1).
Example 16
2-[2-(3-Trifluoromethyl-phenyl)-acetylamino]-pentancic =acid [1-(1,1-dimethyl-2-
pyrrolidin-1-yi-ethyl)-1H-imidazol-4 —vy{]-amic3e
2-Amino-pentancic acid [1-(1,1-dimethyl-2-pyrrolidin-1- yl-ethyl)-1H-imidazol-4-yl}-
amide ester was coupled with (3.trifluoromethylphenyl)—acetic —acid to provide the title
compound: C13 NMR (100 MHz, CDCIi3) 13.9, 18.9, 24.2, 26.5, 35.9, 43.2, 53.1, 55.9, 59.3,
67.1, 106.4, 124.1, 126.2, 129.2, 131.5, 132.9, 136.2, 137.4, 169 .3, 169.7; MS m/z 494.38
(M+1).

Example 17
2-[2-(3-Trifluorometnoxy-phenyl)-acetylaminol-peentanoic _acid [1-(1,1-dimethyl-2-
pyrrolidin-1-yl-ethyl)}-1H-imidazol-4—yl]-amidlle

2-Amino-pentanocic acid [1-(1,1-dimethyl-2-pyrroiidin-1-—yl-ethyl)-1H-imidazol-4-y!]-
amide ester was coupled with (3-trifluoromethoxyphenyl)-acetic acid to provide the title
compound: C13 NMR (100 MHz, CDCI3) 13.8, 18.8, 24.2, 26.5, 3.7, 43.2, 53.1, 55.9, 59.3,
67.1, 1054, 119.7, 122.0, 127.9, 130.2, 131.3, 137.3, 137.4, 163.2, 169.7; MS m/z 510.3
(M+1).

Example 18
2-[2~(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid [1-( ‘M .1-dimethyl-2-morpholin-
4-vyl-ethyD)-1H-imidazol-4-yl]-arnide
2-Amino-pentanoic acid [1-(1,1-dimethyl-2-moarp holin-4-y/l-ethyl)-1H-imidazol-4-yl]-
amide was coupled with (3,5-Difluoro-phenyl)-acetic acid to providea the title compound: C13
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NMR (100 MHz, CDCI3) 14.0, 19.0, 26.8, 35.7, 43.1, 53.3, 555, 59.7, 67.4, 68.6, 102.9,
105.4-, 112.4, 112.6, 130.9, 136.7, 169.4, 16 9.5; MS m/z 478.2 (M+1).
Exaample 19

pyrrolidin-1-yvi-ethyl )-1H-imidazol-4-yl]-amide

2-Amino-pentanoic acid [1-(1, 1-dime=thyl-2-pyrrolidin-1-yl-ethyl)-1H-imidza zol-4-yl}-
amide= was coupled with (3,5-Difluoro-pheny=l)-hydroxy-acetic acid to afford the tit le
compeound: MS m/z 478.3 (M+1); Diastereo=mers were separated using a 3,5-W Jhelk-O1
colunin (5 cm x 25 cm), eluting with 70:30 heeptane:iPrOH at a flow rate of 110 m Limin.
Ex=ample 20
2-12-(3,5-Diflucro-phenyl)-2-hydroxc y-acetylaminoj-pentanoic acid {1-(1-ethyl-propyi)-
1H-imideazol~4-yl]-amide
2-Amino-pentanoic acid [1-(1-ethyl-goropyl)-1H-imidazol-4-yl]-amide was <oupled with
(3,5-Diflucro-phenyl)-hydroxy-acetic acid to  afford the title compound: G13 NMRZ (100 MHz,
CDCEK3) 10.7, 13.7, 13.7, 19.0, 19.1, 35.5, 3-5.7, 52.9, 53.2, 62.9, 734, 73.5, 103 .4, 103.7,
105.0, 105.2, 109.6, 109.8, 109.9, 110.1, 13825, 132.6, 137.4, 137.5, 144.1, 161. 7, 161.9,
164.3,169.2, 169.6, 171.8, 172.0; MS 423.21 m/z (M+1); Diastereomers separ-ated using
usingm Chiralpak AD column, elute 50:50 he>tane:ethanol; Flow Rate 275 mL/miry .
Ex-ample 21
2-[2-(4-Phenyl-thiazol-2-yl)-acetylasino]-pentanoic acid [1-(1.1-dimethyR -2-pyrrolidin-
1-yl-ethyl}-1H—imidazol-4-yl]-amide

2-Amino-pentanoic acid [1-(1,1-dimeethyl-2-pyrrolidin-1-yl-ethyl)-1H-imidexzol-4-yi]-

amidee was coupled with (4-phenyl-thiazol-2—yl)-acetic acid to afford the title compound: C13
NMR (100 MHz, CDCIi3) 13.9, 19.0, 24.2, 2556, 26.6, 26.7, 35.2, 40.3, 563.6, 55.9 , 5§9.1, 67.2,
105.33, 113.2, 126.5, 128.4, 129.0, 131.4, 1342, 137.4, 165.5, 163.4, 167.3, 168. 6, MS m/z
500.4 (M+1).
Ex-ample 22
2-[2-(3-Trifluoromethyl-phenyl}-=acetylaminol-pentanoic acid [1-(1,1-d imethy!-2-

morpholin-4-yl-ethy 1)-1H-imidazal-4-yl}-amide
2-Amino-pentanoic acid [1-(1,1- dimethyl-2-morpholin-4-yl-ethyl}-1H-i midazol-4-yl]-
amidee was coupled with (3-trifluoromethyl gohenyl)-acetic acid to afford the titi € compound:
C13 ENMR (100 MHz, CDCI3) 13.9, 18.9, 2659, 35.9, 43.2, 53.1, 55.5, 68.2, 67.4-, 68.8, 105.3,
112.5, 124.1, 1242, 126.2, 126.3, 129.3, M 31.7, 132.9, 136.1, 137.5, 169.3, 160.7; MS m/z
510.4 (M+1).
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Examp 623
2" 2-Hvdroxy-3-methyl-butyrylamino)-pe=ntanoic acid {1-(1,1-dimethyl-2-p—yrroliclin-1-yl-
ethyl)-1H-imidaz=ol-4-yi]-amide
2-Amino-pentanoic  acid  [1-(1,1-dim ethyl-2-pyrrolidin-1-yl-ethyl)-1H-irnidaz ol-4-yl}-
amide wass coupled with (S)-2-hydroxy-3-methe yl-butyric acid to afford the titles compound:
C13 NMR (100 MHz, CDCI3) 12.7, 15.2, 18.4, 18.9, 22.8, 25.3, 31.8, 33.9, 53.€0, 56.8, 60.7,
63.3, 75.8, 107.5, 130.8, 131.1, 171.7, 175.7; MSS m/z 408.5 (M+1).
Examp le 24
2- (2-Hydroxy-3,3-dimethyl-butyrylamince)-pentanoic acid [1-(1,1-dimethyl -2-pyrrolidin-
1-yi-ethyl}-1H-imid azol-4-yl]-amide
2-Amino-pentanoic  acid  [1-(1,1-dim ethyl-2-pyrrolidin-1-yl-ethyi)-1H-immidazel-4-yi}-
amide wass coupled with (S)-2-hydroxy-3,3-dimesthyl-butyric acid to afford the titl e comapound:
C13 NMR (100 MHz, CDCI3) 12.7, 18.9, 22.8, 25.2, 25.4, 33.9, 34.8, 53.0, 56.&8, 60.5, 63.3,
79.0, 107.5,131.2,171.8, 174.8; MS m/z 422.4 {M+1).
Examp le 25
2—(2-Hydroxy-3-methyl-butyrylamino)-p «ntanoic acid [1-(1,1-dimethyl-2-rrmorph ©lin-4-
yl-ethyl)-1H-imid=azol-4-yl]-amide
2-Amino-pentanoic  acid  [1-(1,1-dimesthyl-2-morpholin-4-yl-ethyl)-1H-immidazol-4-yi}-
amide wass coupled with (S)-2-hydroxy-3-metrmyl-butyric acid to afford the title2 com pound:
13C NMR (100 MHz, CDCI3) 13.9, 16.1, 19.1, 19.4, 25.9, 32.3, 354, 52.8, 55.55,59.2, 67 4,
68.8, 105.3,131.3, 137.2, 169.4, 174.1; MS m/z 424.4 (M+1).
Examp le 26
2—[2-(3,5-Difluoro-phenyl)-2-hydroxy-ac:etylaminol-pentanoic acid [1-{1,1 -dimethyl-2-
morpholin-4-yl-ethyl }-1H-imidazol-4-yi]-amide
2-Amino-pentanocic  acid [1-(1,1-dimeathyl-2-morpholin-4-yl-ethyl)-1H-irnidazol-4-yl}-
amide wams coupled with (3,5-Difluoro-phen yl)-hydroxy-acetic acid to affcoord th e itle
compound= H1 NMR (400MHz, CDCI3) 0.8 (m, 3H), 1.40 (m, 2H), 1.48 (s, 2H), ‘B .70, (rm, 2H),
2.20 (m, 4B), 2.42, (m, 2H),3.58 (m,4H), 4.80 (rm, 0.5H), 4.90 (m, 0.5H), 5.12 (m, 0.5H ), .20
(m, 0.5H), 6.72 (m, 1H) 7.08 (m, 2H), 7.39 ( s,0.5H) 7.40 (s, 0.5H), 7.46 (s 0.5H), 7.47
(s,0.5H); NAS m/z 494.4 (M+1).

Examp fe 27
2-(C 2-Hydroxy-3,3-dimethvil-butyrylamino )-pentanoic acid [1-(1,1-dimethyl-—2-morgoholin-
4-yl-ethyl)-1H-imid azol-4-yll-amide
2-Amino-pentancic  acid  [1-(1,1-dimeathyl-2-morpholin-4-yl-ethyl)-1H-irnidazo 1-4-yl]-
amide was-~ coupled with (S)-2-hydroxy-3,3-dime=thyi-butyric acid to afford the titi=e compound:
C13 NMR (100 MHz, CDCI3) 13.9, 19.2, 25.9, =26.4, 35.2, 35.3, 52.8, §5.5, 59.71,67.5, 68.9,
80.0, 105.2, 131.3, 137.2, 169.1, 173.3; MS m/z 438.2 (M+1).
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Example 28
2-[2-(3,5-Difluoro-phen yi)-acetylaminol-4-methyl-pentanoic acid [1-(_1.1-dimethyl-2-
pyrrolidin-1-yl-ethyi)-1H-imidazol-4-yl]-amide
2-Amino-4-methyl-pentanoic acid [1-(1,1-dimethyl-2-pyrrolidin-1 -yl-etiyl)-1H-imidazol-
4-yll-amide was coupled with (3 ,5-Diflucro-phenyl)-acetic acid to provide the= title compound:
C13 NMR (100 MHz, CDCI3) 225, 22.9, 24.2, 25.0, 26.6, 26.7, 42.9, 43.1, 61.9, 56.0, 59.3,
67.3, 102.9, 105.5, 112.3, 112.6, 131.9, 137.4, 169.1, 169.4; MS m/z 476.3 (NA+1).

Example 29
2.[2-(3,5-Difluoro-pheny!}-acetylamino]-N-[1-(1.1-dimethyl-2-pyrrolidimn-1-yl-ethy)-1H-

imidazol-4-yl]-propionamide

2-Amino-N-{1-(1,1-dimethyl-2-pyrrolidin-1-yl-ethyl}-1H-imidazol-4-yl]-ropionamide
was coupled with (3,5-Difluoro-phenyl)-acetic acid to provide the title compmwound: 1H NMR
(400 MHz) 1.41 (d, 3H), 1.51 (s, 6H), 1.48 (s, 4H), 2.32 (s, 4H), 2.7 (s, 2H), 3.5 (s, 2H),4.88-
4.83 (m, 1H), 7.44 (d, 1H, J = 1 .4 Hz), 6.63-6.68 (m, 1H), 6.71-6.90 (M, 2h), 7.58 (d, 1H, J =
1.7 Hz), 11.8 (brs, 1H) MS m/z 4-34.2 (M+1).
Example 30

methyl ester
(4-Amino-imidazol-1-yl)-acetic acid methyl ester was coupled with 22-{2-(3,5-Difluoro-
phenyl)-acetylamino]-pentanocic acid to afford the title compound: C13 MNMR (100 MHz,
CDCI3) 13.5, 18.1, 33.8, 42.3, 50.3, 53.6, 54.5, 102.2, 102.5, 102.7, 1099, 112.4, 112.6,
130.0, 131.4, 139.0, 161.9, 164.2, 166.5, 171.4; MS m/z 409.1 (M+1).
Example 31
2-(4-{2-[2-(3,5-Diflugro-phenyl)-acetylamino]-pentanoylamino}-2-me= thyl-imidazol-1-
y-2—methyl-propionic acid methyl ester
2-(4-Amino-2-methyl-imidazol-1-yl)-2-methyl-propionic acid methyl esster was coupled
with 2-[2-(3,5-Difluoro-phenyl)-a cetylamino]-pentanoic acid to afford the titte compound: C13
NMR (100 MHz, CDCI3) 13.8, 14.7, 18.9, 26.1, 26.7, 35.5, 42.9, 53.3, 61 .1, 102.7, 106.3,
112.3, 112.5, 134.9, 138.9, 140.9, 169.5, 169.7, 173.4; MS m/z 451.2 (M+1).
Example 32
2-[2-(3,5-Difluoro-phenyl)-acetylaming]-pentanoic acid [1-(2-methoxcy-1,1-dimethyi-
ethyl)-1H-imidazol-4-yl]-amide
2-Amino-pentanoic acid [1-(2-methoxy-1,1-dimethyl-ethyl)-1 H-imicdazol-4-yl]-amide
was coupled with (3,5-Difluoro-phenyl)-acetic acid to provide the title com gound: HINMR
(400 MHz, CDCI3) 0.85 {t, 3H, J=7), 1.3 (m, 2H), 1.54 (s, 6H), 1.65 (m, 1K), 1.80 (m, 1H),
3.29 (s, 3H), 3.43 (s, 2H), 3.53 (s, 3H), 4.76, (m, 1H), 6.56 (m, 1H), 6.71 (=mm, 1H), 6.81 (m,
2H), 7.44 (s, 1H), 7.65 (s, 1H); MISm/z 423.3 (M+1).
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Exanple 33

acid mexthyl ester
4-(4-Amino-imidazol-1-yl)-benzoic acid methyl ester was coupled with 2-[2-(3,5-
Difluomro-phenyl)-acetylamino]-pentanoic acid to afford the title compound: €13 NMR (100
MHz, CDCI3) 14.0, 19.0, 35.8, 43.1, 52.6, 53.3, 102.7, 103.0, 103.2, 1061, 112.4, 1128,
120.4_ 129.2, 131.7, 132.1, 138.6, 139.0, 140 _6, 161.9, 162.1, 164.4, 166.2, 169.6, 169.8; MS

m/z 47 1.2 (M+1).
Exarmnple 34
2-[2-(3.5-Difluoro-phenyt)-acetylami nol-pentanoic acid {1-[1-(2,2-dirnethyt-propyl)-
pyrrolidin-3-yll-1H—imidazol-4-yl}-amide

1-[1-(2,2-Dimethyl-propyl)-pyrrolidin-3--yl}-1H-imidazol-4-ylamine was coupled with 2-
[2-(3,55-Difluoro-phenyl}-acetylamino]-pentano ic acid to afford the title compound: C13 NMR
(100M”Hz, CDCI3) 14.0, 18.9, 28.6, 33.0, 33.4, 35.9, 43.1, 53.1, 55.7, 57.3, 633.5, 68.3, 102.6,
102.8_, 103.1, 106.6, 112.3, 112.5, 112.6, 13 2.1, 137.7, 138.8, 161.9, 164.5, 169.1; MS m/z
476.2 (M+1).

The following Examples were prepared by methods analogous tco that described
above= for General Procedure B, reductive am ination procedure (a):

Exarmple 35
3-{4—[2-(68-Diflucro-1.2.3.4-tetrahydro-naphs thalen-2-ylamino)-pentanoylam ino]-imidazol-1-
yi}-butyric accid methy! ester

3-[4-(2-Amino-pentanoylamino)-imida zol-1-yl]-butyric acid methyl esster was reacted
with 6S,8-Difiluoro-3,4-dihydro-1H-naphthalen-22-one to provide the tite commpound: MS m/z
449.3 (M+1).

Exarmple 36
2-{4—[2-(6.8-Difluoro-1,2,3 4-tetrahydro-naptw thalen-2-vlamino)-pentanoylam ino}-imidazol-1-
yl}-2-methyl-propicnic acid methyl ester

2-J4-(2-Amino-pentanoylamino)-imida zol-1-yl]-2-methyl-propionic ac=id methyl ester
was reeacted with 6,8-Difluoro-3,4-dihydro-1H—naphthalen-2-one to provide thee title compound:
C13 MIMR (100 MHz, CD30OH) 13.0, 18.1, 24 _5, 25.4, 25.8, 27.5, 32.8, 53.1, 53.2, 57.9, 64.7,
100.8 , 101.1, 109.9, 110.4, 110.8, 115.8, 1228.4, 131.6, 132.3, 139.1, 139 .3, 159.5, 160.2,
166.8 , 171.2; MS 449.3 m/z (M+1).

Exarmple 37
2-(6 ,8-Difluoro-1,2 3 4-tetrahydro-naphthale n-2-ylamino}-pentanoic acid [1-C1-ethyl-propyl}-
1H-imidazeal-4-yl]-amide

2-Aminoc-pentanoic acid [1-(1-ethyl-pxopyl)-1H-imidazol-4-yi]-amide wwvas reacted with

6,8-D ¥fluoro-3,4-dihydro-1H-naphthalen-2-one= to provide the title compound: C13 NMR (100
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MHz, CDCI3) 10.9, 14.1, 14.2_ 19.5, 19.6, 28.2, 28.6, 28.7, 28.9, 29.4, 20.9, 36.5, 36.6, 51.9,
52.3, 60.1, 60.6, 62.9, 100.7, 100.9, 101.2, 104.2, 110.5, 110.6, 11€.8, 1182, 118.5, 132.4,
137.9, 138.0, 139.6, 139.8, 15%9.8, 162.1, 162.2, 172.2, 172.4; MS 41 9.2 m/z (M+1).
Example 38
3-{4-12-(6,8-Difluoro-1,2,3 4-tetrahydro-naphthalen-2-ylamino)-pent=anoylaminol-imidazol-1-
yi}-3-methyi-butyric acid methyl ester
3-[4-(2-Amino-pentanoylamino)-imidazol-1-yl}-3-methyi-butyriic acid methyl ester was
reacted with 6,8-Difluoro-3,4—dinydro-1H-naphthalen-2-one to prov ide the title compound:
C13 NMR (100 MHz, CDCI3) 14.1, 16.7, 19.5, 19.6, 28.2, 28.7, 29.6, 29.8, 36.5, 47.2, 51.9,
52.1, 52.7,56.3, 60.2, 60.9, 101.1, 104.4, 1106, 130.5, 137.7, 170.0; MS 463.3 m/iz (M+1).
Example 39
2-[2-(3.5-Difluoro-p henyl)-acetylaminol-pentanoic acid [1-{" 2-isopropylamino-1,1-
dimethyl-ethyi)-1H-imidazol-4-yl]-amide
2-[2-(3,5-Difluoro-pheryl)-acetylamino]-pentancic acid [1-(# ,1-dimethyl-2-oxo-ethy!)-
1H-imidazol-4-yl}-amide was reacted with isopropylamine to afford the titte compound: C13
NMR (100 MHz, CDCI3) 14.0, 18.9, 23.3, 26.5, 35.9, 43.2, 49.3, 53.2, 57.7, 59.0, 1026,
102.9, 103.1, 105.1, 112.4, 1 12.4, 112.5, 112.6, 131.7, 137.7, 138.7, 161.9, 162.1, 164.4,
164.5, 169.1; MS m/z 450.2 (AA+1).

Exampie 40
2-[2-(3,5-Difiuor-o-phenyi)-acetylamino]-pentanoic acid [1-{1,1-dimethyl-2-
meth-ylamino-ethyl}-1H-imidazol-4-vll-amide

2-[2-(3,5-Diflucro-pheryl)-acetylamino}-pentancic acid [1-(# ,1-dimethyl-2-oxo-ethyl)-
1H-imidazol-4-yl]-amide was weacted with methylamine to afford tie title compound: C13
NMR (100 MHz, CDCI3) 13.9, 19.0, 26.5, 26.6, 36.0, 37.2, 43.1, 46.0», 53.2, 58.8, 62.6, 102.6,
102.8, 103.1, 105.1, 112.3, 1-12.6, 131.6, 137.8, 138.8, 162.0, 164.5, 169.2, 169.3; MS m/z
422.2 (M+1).

Example 41
2-[2-(3,6-Difluoro- pohenyl)-acetylamino]-pentanoic acid [1—(2-benzylamino-1,1-

dimethyl-ethyi}-1H-imidazol-4-yl]-amide
2-[2-(3,5-Difluoro-pheryl)-acetylamino]-pentanoic acid [1-(1 ,1-dimethyl-2-oxo-ethyl)-
1H-imidazol-4-yl]-amide was meacted with benzylamine to afford thwe title compound: C13
NMR (100 MHz, CDCIi3) 14.00, 18.9, 26.4, 26.5, 36.0, 43.1, 53.2, 54.1, 59.0, 59.3, 102.6,
102.9, 103.1, 105.2, 112.4, 1 12.6, 127.2, 128.2, 128.6, 131.7, 1377.8, 138.8, 140.3, 161.9,
164.4, 164.5, 169.2; MS m/z 4 ©98.1 (M+1).
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Example 42
2-12-(3.5-Diflumoro-phenyl)-acetylaminol-pentanoic-_acid {1-[2-(2,2-dimethyi-

2-[2-(3,5-Difluoro-pknenyl)-acetylamino]-pentanoic  acid [1-(1,1-dimethyl-2-oxo-etiinyl)-
1H-imidazol-4-yll-amide waas reacted with 2,2-dimethyl-pro pylamine to afford the ttle
compound: C13 NMR (10 MHz, CDCI3) 14.0, 18.9, 26.3, 26. 4, 27.8, 32.1, 35.9, 43.1, 532,
50.3. 61.2, 63.0, 102.6, 1022.8, 103.1, 105.2, 112.3, 112.6, 131 .7, 137.6, 138.8, 162.0, 16544,
164.5, 169.2, 169.3; MS m/=478.2 (M+1).
Example 43
2-[2-(3,5-Difluorex-phenyl)-acetylaminol-pentanoic acsid [1-(2-dimethylamino-1,1 -
«cimethyl-ethyl)-1H-imidazol-4-yll-anmide
2-[2-(3,5-Difluoro-p Bhenyl)-acetylamino]-pentanoic acid [1-(1,1-dimethyl-2-oxo-et* hyl)-
1H-imidazol-4-yl]-amide waas reacted with dimethylamine to aafford the fitle compound: €13
NMR (100 MHz, CDCI3) W40, 189, 26.1, 26.2, 35.9, 43.2, 47.9, 53.1, 59.3, 69.9, 1029,
1054, 112.4,112.6, 131.7, 137.5, 169.2; MS m/z 436.2 (M+1),
Example 44
2-[2-(3,5-Difluoro-gphenyl)-acetylamino]-pentanoic acic8 {1-[1,1-dimethyi-2-(1-phery-
ethylamino}-ethyil-1H-imidazol-4-yl}-eamide
2-[2-(3,5-Difluoro-p Ihenyl)-acetylamino]-pentanoic acid [1-(1,1-dimethyl-2-oxo-et" hyl)-
1H-imidazol-4-yl]-amide wams reacted with 1-phenyl-ethylamine_to afford the tite compo und:
C13 NMR (100 MHz, CDC 13) 14.0, 19.0, 24.9, 26.0, 27.0, 36.90, 43.2, 53.2, 57.9, 68.6, 5589,
102.8, 102.9, 103.1, 105.2=, 112.4, 112.6, 112.6, 126.8, 127. -1, 128.6, 131.7, 137.8, 13388,
145.7,161.9, 164 4, 164.5, 169.3; MS m/z 512.3 (M+1).
Example 45
2-[2-(3,5-Difluoro-pohenyl)-acetylamino}-pentangic acid _[1-(1,1-dimethyl-3-morphcolin-
4-yl-propy)-1H-imidazoi-4-yl]-amicie
2-[2-(3,5-Difluoro-p henyl)-acetylamino]-pentanoic acid [1-(1,1-dimethyl-3-oxo-pro pyf)-
1H-imidazol-4-yl]-amide waas reacted with morpholine_to afford the title compound: MS m/z
492.2 (M+1).

Example 46
2-[2-(3,5-Difluoro-pehenyl)-acetylamino]-pentanoic acid [1-(1,1-dimethyl-3-pyrrolidi _n-1-
yl-propyl)-1H-imidazol-4-vil-amide=
2-{2-(3,5-Difluoro-p henyl)-acetylamino}-pentanoic acid [1-(1,1-dimethyl-3-oxo-pro pyl)-
1H-imidazol-4-yl]-amide wams reacted with pyrrolidine_to afford -the title compound: C13 MIMR
(100 MHz, CDCI3) 14.0, 18 .9, 23.6, 28.4, 28.7, 36.0, 42.1, 43.2, 51.3, 53.1, 54.4, §7.5, 10230,
105.3, 112.4, 112.6, 131.2, 137.8, 169.0, 169.2. MS m/z476.2 (M+1).
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Example 47
2-(6,8-Difluoro-1,2,3.4-tetrahydro-naph thaten-2-ylamino)-pentanoic acid {1-("1,1-
dimethyl-2-pyrrolidin-1-yl-ethyl)—1H-imidazol-4-yl}-amide
2-Amino-pentanoic  acid  [1-(1,1-dimetkyl-2-pyrrolidin-1-yl-ethyl)-1 H-imidazeol-4-yl}-
amide was reacted with 6,8-Difluoro-3,4-dihydro-1H-naphthalen-2-one to provide t he title
compoound: C13 NMR (100 MHz, CDCI3) 14.2, 19.5, 19.6, 24.3, 26.6, 26.7, 28.2, 28.33, 28.8,
28.9, =29.7, 29.8, 36.6, 36.6, 52.1, 52.6, 56.0, 59.1, 59.1, 60.2, 60.8, 67.3, 100.8, 101.1 5 101.3,
104.8, 110.5, 110.7, 131.1, 137.4,172.2,172.4, M Smiz 474.3 (M+1).
Example 48
2-(5-Chloro-indan-2-ylamino)-pentanoic acid [1-(1,1-dimethyi-2-pyrrolidin-1-yl—ethyl)-
1H-imidazol-4-wi]-amide
2-Amino-pentanoic acid [1-(1,1-dimethyl-2-pyrrolidin-1-yl-ethyl}-1H-imidazeol-4-yi]-
amide was reacted with 5-Chloro-indan-2-one to porovide the title compound: C13 NV7IR (100
MHz, <CDCI3) 14.2, 19.5, 24.3, 26.6, 26.7, 36.4, 39.3, 39.8, 40.0, 40.4, 56.0, 59.1, 59.22,61.4,
67.3, 104.8, 125.1, 125.2, 1256.9, 126.0, 126.9, 126.9, 131.2, 137.3, 140.1, 143.2, 1436,
172.0; MS m/z458.4 (M+1).

Example 49
* 2-(Indan-2-ylamino)-pentanoic acid [1- {1,1-dimethyl-2-pyrrolidin-1-yl-ethyl}—1H-
imidazol-4-yl] —amide
2-Amino-pentanoic  acid [1-(1,1-dimethyl-2-pyrrolidin-1-yl-ethyl)}-1H-imidaze=ol-4-yi}-
amidee was reacted with 2-indanone to provide the titte compound: C13 NMR (10@0 MHz,
CDCI3) 14.2, 19.5, 24.3, 26.6, 26.7, 36.4, 39.9, 40.6, 56.0, 59.0, 61.4, 67.3, 104.8, 1249,
125.0,. 126.7, 126.8, 131.2, 137.4, 141.2, 141.7, 1°72.2; MS m/z 424 4 (M+1).
Example 50
2-(6-Fluoro-1,2.3.4-tetrahydro-naphthalen—2-ylaming)-pentanoic acid [1-(1,1-dimmethyl-
2-pyrrolidin-1-yl-ethyl)-1H-¥midazol-4-vil-amide
2-Amino-pentanoic  acid [1-(1,1-dimethyl-2-pyrrolidin-1-yl-ethyl)-1H-imidazeol-4-yi}-
amide was reacted with 6-Fluoro-3,4-dihydro--1H-naphthalen-2-one to provide tike ftitle
compound: C13 NMR (100 MHz, CDCI3) 14.2, 19.6, 19.6, 24.3, 26.6, 28.1, 28.3, 29.22, 30.1,
356.9, 36.5, 36.6, 36.7, 63.2, 53.4, 56.0, 59.1, 60 .4, 60.7, 67.3, 104.7, 104.8, 112.9, 113.1,
114.8,. 114.9, 116.0, 115.1, 130.2, 130.7, 130.8, 130.8, 131.1, 137.3, 137.8, 138.1, 160.1,
162.5,. 172.5; MS m/z 456.4 (M+1).

Example 51

2-Amino-pentanoic  acid  [1-(1,1-dimetkyl-2-pyrrolidin-1-yl-ethyl)- 1 H-imidazeo!-4-yi}-
amide was reacted with 6-chloro-3,4-dihydro-3 H-naphthalen-2-one to provide tie title
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compound: C1Z3 NMR (100 MHz, CDCI3) 14.2, 19 .6, 19.6, 24.3, 26.6, 27.9, =28.0, 29.2, 30.0,
36.0, 36.5, 36.6=, 36.9, 53.1, 53.3, 56.0, 59.1, 60.=5, 60.8, 67.3, 104.7, 126.1, 128.5, 128.7,
130.7, 130.8, 13 1.2, 131.5, 131.6, 133.6, 137.3, 1377.7, 138.0, 172.4; MS m/z =472 4 (M+1).
Example 52
2-(6,83-Dichloro-1,2,3,4-tetrahydro-naph tBhalen-2-ylamino)-pentancice acid [1-(1,1-
dimethyi-2-pyrrolidin-1-yl-ethyl)-—1 H-imidazol-4-yl}-amide
2-Amino-pentanoic  acid  [1-(1,1-dimeth yi-2-pyrrolidin-1-yl-ethyi)-1 BH-imidazol-4-yl}-
amide was reascted with 6,8-dichioro-3,4-dihydro—1H-naphthalen-2-one to porovide the title
compound: C13 NMR (100 MHz, CDCI3) 14.2, 19 .5, 19.6, 24.3, 26.6, 26.6, =26.7, 28.5, 29.5,
34.0, 34.7, 36.6=, 52.5, 53.2, 56.0, 59.1, 59.2, 60. 1, 60.8, 67.3, 104.8, 126.77, 127.2, 127.3,
131.1, 131.5, 131.7, 131.8, 131.9, 135.3, 137.3, 1 39.7, 140.0, 172.2, 172.4Z MS m/z 506.4,
508.4 (M+1).

Example 53
2-(5,7 -Dimethyl-1,2 3 4-tetrahydro-napht. halen-2-ylamino)-pentanoiec acid [1-(1.1-
dimethyl-2-pyrrolidin-1-yl-ethyl}- —1 H-imidazol-4-yi}-amide

2-Aminc-pentanoic  acid  [1-(1,1-dimeth y-2-pyrrolidin-1-yl-ethy!}-1 BH-imidazol-4-y]-
amide was reaccted with 5,7-dimethyi-3,4-dihydro—1H-naphthalen-2-one to morovide the title
compound: C13 NMR (100 MHz, CDCI3) 14.2, 19 .5, 19.6, 21.0, 24.3, 25.3, =25.6, 26.6, 29.7,
30.7, 36.6, 37.1 , 38.0, 53.0, 63.3, 56.0, 59.1, 60 .4, 60.8, 67.3, 104.7, 127 .9, 28.0, 128.6,
128.7, 131.1, 131.3, 131.6, 134.8, 135.1, 135.2, W 36.4, 137.3, 172.5, 172.6 ; MS m/z 466.5
(M+1).

Example 54
2-(1,22 3 4-Tetrahydro-naphthalen-2-ylarmnino)-pentanoic acid [1-(1, ~1-dimethyi-2-
pyrrolidin-1-vi-ethvh)-1H-im idazol-4-yi]-amide
2-Aminas-pentanoic  acid  [1-(1,1-dimeth—yl-2-pyrrolidin-1-yi-ethyt)-1 BH-imidazol-4-ylj-
amide was reactted with 3,4-Dihydro-1H-naphthalen=-2-one to provide the title ccompound: C13
NMR (100 MHz, CDCI3) 14.2, 19.5, 19.6, 24.3, 26._6, 28.0, 28.3, 29.5, 30.5, 336.5, 36.6, 36.7,
37.5, 53.3, 53.6, 56.0,5%.1, 604, 60.8, 67.3, 104.7 , 126.0, 126.1, 126.2, 128__8, 128.9, 129.5,
129.6, 131.1, 13-4.8, 135.3, 135.9, 136.3, 137.3, 1722.6; MS m/z 438.5 (M+1).
Example &=5
2-(6-_Isopropyl-1,2,3,4-tetrahydro-naphthwmalen-2-ylamino)-pentanocic _acid [1-(1.1-
dimethyl-2- |-ethyl)-—1 H-imidazol-4-
2-Amino=-pentanocic  acid [1-(1,1-dimethwyl-2-pyrrolidin-1-yl-ethyl)-1—-imidazol-4-yi}-

rrolidin-1-

amide was reaccted with 6-Isopropyi-3,4-dihydro-—1H-naphthalen-2-one to pmrovide the title
compound: C13 NMR (100 MHz, CDCI3) 14.2, 19. 5, 19.6, 24.3, 26.6, 26.7, ==28.2, 28.5, 20.6,
30.6, 33.9, 364 , 36.5, 37.3, 534, 53.8, 56.0, 59. 1, 60.4, 60.8, 67.3, 104.7, 124.2, 126.7,
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126.8, 129.5, 129.6, 131.1, 132.2, 132.7, 135.7, 136.0, 137.3, 146.7 . 146.8, 172.5,172.6; MS

m/z 480.5 (M+1).
Example 56
2.12-(2-Fluoro-phenyl)-1-methyl-ethyiaminol-pentanoic acsid [1-(1.1-dimethyi-2-
pyrrolidin-1-yl-ethyl)-1H-imidazol-4-yil-amide>
2-Amino-pentancic acid  [1-(1,1-dimethyl-2-pyrrolidin-1-y~l-ethyl)-1 H-imidazol-4-yi}-
amide was reacted with 1-(2-Fluoro-phenyl)-propan-2-one to provide= the title compound: C13
NMR (100 MHz, CDCI3) 14.2, 19.0, 19.4, 20.2, 21.2, 24.3, 26.6, 361, 36.5, 37.1, 37.3, 53.8,
54.3, 56.0, 59.0, 60.6, 61.2, 67.3, 104.7, 115.4, 115.6, 124.1, 12=42, 126.1, 128.2, 128.2,
131.1, 131.8, 131.9, 137.3, 162.7, 172.5; MS m/z 444 .4 (M+1).
Example 57
2_11-Methvl-2—(3-trifluoromethyl-phenyl)-ethylamino]-pentaneoic acid [1-(1,1-dimethyi-
2-pyrrolidin-1-vi-ethyl)- 1 H-imidazol-4-yll-amicle
2-Amino-pentanoic acid  [1-(1,1-dimethyl-2-pyrrolidin-1-y=l-ethyl)-1H-imidazoi-4-y]]-
amide was reacted with 1-(3-trifluoromethyl-phenyl)-propan-2-ore to provide the title
compound: C13 NMR {100 MHz, CDCI3) 14.0, 14.2, 19.1, 19.5, 20 .0, 21.1, 24.3, 26.6, 26.6,
36.1, 36.5, 43.5, 44.1, 54.6, 55.2, 56.0, 59.1, 60.8, 61.1, 67.3, 10-4.6, 104.7, 123.4, 126.2,
129.0, 129.2, 131.1, 133.0, 137.2, 140.1, 172.3; MS m/z 494.3 (M+1D).
Example 58
2-(5.7-Diflu oro-1,2,3 4-tetrahydro-naphthalen-2-ylamino)- gpentancic acid [1-(1,1-
dim ethyl-2-pyrrolidin-1-yl-ethyi)-1H-imidazol-4-yl}—amide
2-Amino-pentanoic acid [1-(1,1-dimethyl-2-pyrrolidin-1-y=l-ethyl}-1H-imidazol-4-yl]-

amide was reacted with 5,7-Difluoro-3,4-dihydro-1H-naphthalen-2—one to provide the title
compound: C13 NMR (100 MHz, CDCI3) 14.2, 19.6, 19.6, 20.6, 24 .3, 26.6, 28.4, 29.3, 36.5,
36.6, 37.1, 52.6, 56.0, 59.1, 60.6, 67.2, 101.3, 104.7, 111.2, 1311, 172.3, MS m/z 474 .4
(M+1).
Example 59
2-(6-Bromo-1.2 3. 4-tetrahydro-naphthalen-2-ylamino)}-pentaroic acid [1-(1.1-dimethyi-
2-pyrrolidin-1-yl-ethyl}-1H-imidazol-4-yl}-amicde

2-Amino-pentanoic  acid  [1-(1,1-dimethyl-2-pyrrolidin-1-y=l-ethyl)-1H-imidazol-4-yl]-
amide was reacted with 6-bromo-3,4-dihydro-1H-naphthalen-2-omne to provide the title
compound: C13 NMR (100 MHz, CDCI3) 14.2, 19.6, 19.6, 24.3, 26 .6, 27.8, 28.0, 29.1, 30.0,
36.0, 36.5, 36.6, 36.9, 53.0, 53.1, 56.0, 59.1, 59.1, 60.5, 60.7, 67.3, 104.7, 104.8, 119.6,
119.7, 129.0, 131.1, 131.1, 131.5, 131.6, 133.7, 134.2, 127.3, 1373, 138.2, 138.5, 1724,
172.4; MS m/z 516.3, 518.3 (M+1).
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Example 60
2-[2-(3,5-Difluoro-phenyl)-ethylaminol-pentanoic acid [1-(1.1 -dimethyl-2-pyrrolidin-1-
i-ethyl)-1H-imidazol-4-yll-amide

2-Amino-pentanoic  acid  [1-(1,1-dimethyl-2-pyrrolidin- 8 -yl-ethy!)-1H-imidazol-4-yl]-
amide was reacted with (3 ,5-Difluoro-phenyi)-acetaldehyde to pmerovide the title compound:
C13 NMR (100 MHz, CDCI3) 14.1, 19.4, 24.3, 26.7, 36.0, 36.4, 50.0, 56.0, 59.1, 63.1, 67.2,
101.8, 102.1, 102.3, 104.8, 1115, 111.8, 131.2, 137.3, 143.5, 7162.0, 162.1, 164.5, 164.6,

171.7, ; MS m/z 448.4 (M+1).

Example 61
2-[2-(3,5-Difluoro-phenyl)-1-methyl-ethylaminol-pentano ic acid [1-(1.1-dimethyi-2-
pyrrolidin-1-yl-ethyl)-1H-imidazol-4-yl]-am_ide
2-Amino-pentanoic  acid  [1-(1,1-dimethyl-2-pyrrolidin-#-yl-ethyl)-1H-imidazol-4-yl]-

amide was reacted with 1-( 3,5-diflucro-phenyl)-propan-2-one to gorovide the titie compound:
C13 NMR (100 MHz, CDCI3) 14.0, 14.1, 19.2, 19.5, 20.1, 21.1, 224.3, 26.6, 36.1, 36.6, 43.6,
441, 54.4, 549, 56.0, 59.1, 59.1, 60.9, 61.1, 67.3, 101.8, 101.9, 102.0, 102.2, 102.3, 102.4,
104.7, 104.7, 112.0, 112.1, 1122, 112.3, 112.3, 112.4, 112.5, —131.1, 137.2, 137.3, 143.1,
143.1, 161.8, 162.0, 164.3, "164.4, 172.1, 172.4; MS m/z 462.4 (M—=%1).

Example 62
2-(6,8-Difluoro-1,2, 3,4-tetrahydro-naphthalen-2-ylamino)—pentanoic acid [1-(1-ethyl-

propyl)-1H-imidazol-4-yl]-amide

2-Amino-pentanoic acid [1-(1-ethyl-propyl)-1H-imidazol-4—yl]-amide was reacted with
6,8-Difluoro-3,4-dihydro-1H- naphthalen-2-one to provide the title ccompound: C13 NMR (100
MHz, CDCI3) 10.9, 14.1, 14 .2, 19.5, 19.6, 28.2, 28.6, 28.7, 28.9, =29.6, 29.9, 36.5, 36.6, 51.9,
523, 60.1, 60.6, 62.8, 100.77, 100.9, 101.2, 104.2, 110.5, 110.6, 1108, 1182, 118.5, 1324,
137.9, 138.0, 139.6, 139.9, 159.8, 162.1, 162.2, 172.2, 172.4; M1S 419.2 m/z (M+1); Chiral
Separation using Chiralpak AD column , elute 85:15 heptane:etharol; Flow Rate 275 mU/min.

Example 63
2-(6,8-Diflucro-1, 2.3 4-tetrahydro-naphthalen-2-ylaminc)}-pentanoic acid [1-(1,1-

dimethy!-3 -morpholin-4-yl-propyl}-1H-imidazol-4—yl}-amide
2-Amino-pentanoic  acid [1-(1,1-dimethyl-3-morpholin-4- yi-propyl)-1H-imidazol-4-yl}-
amide was reacted with 6 ,8-Difluoro-3,4-dihydro-1H-naphthalen -2-one to provide the title
compound: 13 C NMR 14.2, 19.5, 19.6, 28.2, 28.3, 28.5, 28.6, =28.6, 28.7, 28.8, 29.7, 20.8,
30.8, 36.5, 36.6, 39.8, 52.3, 52..7, 54.0, 57.2, 57.3, 60.3, 60.8, 67.1, 100.8, 101.1, 101.3,
104.6, 104.7, 110.5, 110.6, 1108, 110.9, 130.5, 137.6, 137.7, —139.9, 159.7, 162.3, 172.3,
172.5; MS m/z 504.2 (M+1).
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Example 64
2-(6,8-Difluoro-1,2,3.4-tetr ahydro-naphthalen-2-ylamino)-pen-tanoic acid [1-(1,1-
dimethyl-2-morphorlin-4-yl-ethyl}-1H-imidazol-4-yl]-am ide
2-Amino-pentanoic  acid [“1-(1,1-d imethyi-2-morpholin-4-yl-etBhyl)-1 H-‘imidazoM-yl]-
amide was reacted with 6,8-Difluor«<-3,4-dihydro-1H-naphthalen-2-one to provide the title
compound: Diast #1 (RT 12min) 14.2,19.5, 2.9, 26.0, 28.2, 28.9, 29.7, 36.5, 52.9, 55.5, 58.9,
60.9, 67.5, 68.9, 101.1, 104.5, 110.7, 131.2, 137.4, 172.4; MS m/z 490.33 (M+1). Diast #2 (RT
18min)14.2, 19.6, 25.9, 26.0, 28.3, 28.9, 29.6, 36.5, 52.5, 55.5, 58.8, 600 4, 67.5, 68.9, 101.1,
104.5, 110.6, 131.2, 137.3, 172.2; NAS miz 490.3 (M+1). Chiral sep tasing a Kromasil TBB
column, elute 95/5, heptane/ IPA flowr rate 85 ml/min.
Example 65
2-[2-(3,5-Difluoro-phenyl)-acetylaminol-pentanoic acid {1-[1,1-cdimethyl-2-{1-phenyl-
ethylamino)-ethyl]-1H-imidazol-4-yl}-amide
2-[2~(3,5-Difluoro-phenyl)-acestylamino]-pentanoic acid [1-(1,1—dimethyl-2-oxo-ethyi)-
1H-imidazol-4-yl]-amide was reacted with 1-phenyl-ethylamine to affor-d the titte compound:
C13 NMR (100 MHz, CDCI3) 13.9, 1 89, 24.9, 25.9, 26.9, 36.0, 43.1, 53.1, 57.9, 58.5, 58.9,
102.6, 102.9, 103.1, 105.2, 112.3, 812.5, 112.6, 126.7, 127.1, 128.6, 131.7, 137.7, 138.7,
145.7, 161.9, 164.4, 164.5, 169.2; MS m/z 512.3 (M+1).
Example 66
2-(6,8-Dichloro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-peratanoic acid [1-(1,1-
dimethyl -2-morpholin4-yi-ethyl)-1H-imidazol-4-yl]-ammide
2-Amino-pentanoic  acid [ -1-+(1,1-dimethyl-2-morpholin-4-yl-et Ihyl)-1H-imidazol-4-yl]-
amide was reacted with 6,8-Dichlor-o-3,4-dihydro-1H-naphthalen-2-on=e to provide the ftitle
compound: C13 NMR (100 MHz, C[DCI3) 14.2, 19.5, 25.9, 26.0, 28.5, 229.4, 34.0, 34.6, 36.5,
52.7, 53.4, 55.5, 58.9, 60.9, 67.5, ©8.9, 104.6, 126.7, 127.2, 127.3, 131.2, 1314, 1318,
137.4, 139.9.

Example 67
2-(6,8-Difluoro-1.2, 3 4-tetrahwydro-naphthalen-2-ylamino}-4-met khyl-pentanoic acid [1-
(1.1-dimethyl-2-pyrrolidin-1-yi-ethyl)-1H-imidazol-4-yl]-eamide

2-Amino-4-methyl-pentanoic acid [1-(1,1-dimethyl-2-pyrrolidin-1 —yl-ethyl}-1H-imidazol-
4-yll-amide was reacted with 6,8-Dichloro-3,4-dihydro-1H-naphthalen—2-one to provide the
titte compound: MS m/z 448.4 (M+1)

Example 68
2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-N-f~1-(1,1-dimethyl-2-

pyrrolidin-1-yl-et hhyt)-1H-imidazol-4-yi]-propionamidee

2-Amino-N-[1-(1,1-dimethyl-Z -pyrrolidin-1-yi-ethyl}- 1 H-imidazol-=4-yl]-propionamide
was reacted with 6,8-Dichloro-3,4-dihydro-1H-naphthalen-2-one teo provide the title
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compound: C13 NMR (100 MHz, CDCI3) 20.5, 24.2, 26.6, 28822, 28.9, 29.0, 29.5, 29.7, 51.9,
52.3, 55.5, 56.0, 56.0, 59.1, 59.1, 67.2, 100.7, 101.0, 101 .2, 104.8, 110.6, 110.8, 118.1,
131.1, 137.3, 139.9, 1 59.8, 162.3, 172.5, 172.6; MS m/z 446.2 (M+1).
Example 69
2.(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-yl amino)-pentanoic acid [1-(2-
i -1H-imida—=zol-4-yl]-amide

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamimo)-pentancic  acid [1-(1,1-
dimethyl-2-oxo-ethyl)—1H-imidazol-4-yl]-amide was reacted w=ith dimethyl amine to afford the
tile compound: C13 NMR (100 MHz, CDCI3) 14.2, 19.5, 19.6, 26.2, 26.2, 26.3, 28.2, 28.3,
28.8, 29.6, 29.8, 36.6, 48.0, 52.3, 52.8, 58.9, 59.0, 60.3, 0.8, 70.0, 101.0, 104.6, 110.7,
131.2, 137.3, 159.8, 1 62.2,172.4, 183.1, 183.9; MS m/z 448.=4 (M+1).

Example 70
4-{4-12-(6,8-Diflucro-1,2,3 4-tetrahvdro-naphthalen -2-ylamino)-pentanoylaminoj-
imidazol-1-yl}-benzoic acid methyl ester

4-[4-(2-Amino-pentanoylamino)-imidazol-1-yl]-benzoics acid methyl ester was reacted
with 6,8-Difluoro-3,4-dihydro-1H-naphthalen-2-one to provid=e the title compound: MS m/z
483.2 (M+1).

Example 71
2-(6,8-Difluor-o-1,1-dimethyi-1,2,3 4-tetrahydro-naphtihalen-2-ylamino)-pentanoic acid
[1-(1.1 -dimethyl-2-pyrrolidin-1-yl-ethy)-1H-imiedazol-4-yi}-amide

2-Amino-pentanoic  acid [1-(1,1-dimethyl-2-pyrrol din-1-yl-ethyl)-1H-imidazol-4-yi]-
amide was reacted wwith 6,8-Difluoro-1,1-dimethyl-3,4-dihydreo-1H-naphthalen-2-one to afford
the titte compound: C13 NMR (100 MHz, CDCI3) 14.3, 19 .4, 19.7, 22.5, 23.0, 24.3, 24.8,
26.3, 26.6, 27.4, 27.5, 29.7, 36.4, 37.1, 38.0, 45.8, 476, 5.0, 569.2, 60.7, 62.5, 63.0, 65.5,
67.3, 104.7, 104.8, 11 1.0, 110.2, 112.5, 131.1, 131.2, 137.2, —172.2; MS m/z 502.3. (M+1).

Example 72
2-(6-1sopropyl-1,2,3,4-tetrahydro-naphthalen-2-ylammino)-pentanoic acid [1-(1,1-

dirmethyl-2-pyrrolidin-1-yi-ethyl)-1H-imidazeol-4-yil-amide
2-Amino-pentanoic  acid [1-(1,1-dimethyl-2-pyrrol idin-1-yl-ethyl)-1H-imidazoi-4-yl}-
amide was reacted with 6-lsopropyi-3,4-dihydro-1H-napht halen-2-one to afford the title
compound: C13 NMR (100 MHz, CDCI3) 14.1, 19.5, 19.6, 2-4.2, 26.6, 26.7, 28.2, 28.4, 29.6,
30.6, 33.9, 36.3, 36.5, 37.2, 534, 53.7, 56.0, 59.1, 60.3, 0.8, 67.3, 104.6, 124.1, 126.7,
126.8, 129.5, 129.6, 131.1, 132.1, 135.7, 136.0, 137.3, 146_7, 146.8, 172.4, 172.6; MS m/z
480.5 (M+1).
The following examples were prepared using Generall procedure |:
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Example 73
2-(6,8-Difluoro-1,2,3.4-te-trahvdro-naphthalen-2-ylaming }—pentanoic acid [1-(2-
hydroxy-1,1-dirmmms ethvl-ethyl)- 1 H-imidazol-4-yl]-anmide
2-{4-{2-(6,8-Difluoro-1,2,3,4-t etrahydro-naphthalen-2-ylamino )-pentanoylamino]-
fmidazol-1-yl}-2-methyl-propionic acic methyl ester was reduced usirg LAH to afford the title
ecompound: mixture of diasteromerss C13 NMR (100 MHz, CDCI3D 14.1, 14.2, 14.4, 19.4,
19,5, 21.2, 22.7, 24.7, 24.8, 24.9, 2a8.1, 28.3, 28.8, 28.9, 29.6, 29.7, 364, 52.1, 52.7, 598.3,
60.0, 60.6, 60.7, 70.5, 100.8, 101.0, 101.3, 104.6, 110.5, 110.6, 11@.7, 110.8, 117.9, 118.1,
118.4, 118.6, 131.2, 131.3, 137.3, "137.4, 139.5, 139.6, 139.7, 133.8, 139.9, 139.9, 159.7,
159.8, 159.9, 162.1, 162.2, 162.3, 17 2.4, 172.6; MS m/z421.4 (M+1) ..
Example 74
2-[2-(3,5-Difluoro-phenyl) —acetylamino]-pentanoic acid [1- (2-hydroxy-ethyl}-1H-
imidazol-4-yl]-amide
(4-{2-[2-(3,5-Difluoro-phenyl)—acetylamino]-pentanoylamino}-i midazol-1-yl)-acetic acid
wmethyl ester was reduced using LAWH to afford the title compound : C13 NMR (100 MHz,
=CDCI3) 12.8, 19.0, 34.3, 41.6, 49.83, 536, 61.1, 101.6, 101.8, 102.1, 1084, 111.9, 1121,
112.1, 134.0, 136.6, 162.0, 164.5, 17 0.3, 171.4; MS m/z 381.1 (M+1)__
Example 75
2-[2-(3,5-Difluoro-phenyl}-acetylamiro]-pentanoic acid [1-(2-hydroxy—1, 1-dimethyl-ethyl}-1H-
#midazol-4-yl]-amide
2-(4-{2-{2-(3,5-Difluoro-phenyvi)-acetylaminol-pentanoylamino_}-imidazol-1-yl)-2-
methyl-propionic acid methyl ester w-as reduced with LAH to afford t=he titte compound: C13
INMR (100 MHz, CDCI3) 13.9, 18.9, 24.7, 24.8, 35.5, 42.8, 53.2, 59.5, 70.1, 102.5, 102.8,
~103.0, 105.6, 112.3, 112.4, 112.5, ¥12.6, 131.8, 137.1, 138.6, 138=.7, 161.8, 161.9, 164.3,
~164.4, 169.4, 169.8; MS 409.2 m/z { M+1).
Example 78
2-2-(3,5-Difluoro-pheny}-acetylamin ol-pentanoic acid [1-(3-hydroxy--1,1-dimethyl-propyl)}-1H-
F midazol-4-yi]-amide
3-(4-(2-[2-(3,5-Diflucro-phenywl)-acetylamino]-pentanoylamino 3 -imidazol-1-yl)-3-
rnethyl-butyric acid methyl ester wass reduced to afford the titlte commpound: C13 NMR (100
M™Hz, CDCI3) 14.0, 18.9, 26.2, 28.8_ 29.3, 36.1, 43.1, 44.9, 53.1, 5=7.5, 58.2, 103.1, 105.2,
~112.3,112.6, 131.5, 137.7, 168.9, 169.7; MS 423.2 mfz (M+1).
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Example 77
2.12-(3.5-Diflucro —phenyl)-acetylamino]-pentanoic acid (1 —piperidin-4-yl-1 H-imidazol-4-yl )-
amide

4-(4-{2-[2-(:3,5-Diﬂuoro-phenyl)-acetylamino]-pentamoylamino}-imidazol-1 -yl)-
piperidine-1-carbox ¥iic acid tert-butyl ester (1.1g, 2.1 mrmole) was dissolved in 20 miL of
methylene chloride and 1.6 mL of trifluoroacetic acid was #added. Reaction stirred overnmght,
extrated with sodiLum bicarbonate, and used without furlher purification to afford the title
compound: C13 NIVR (100 MHz, CDCI3) 12.8, 18.9,29.9, 34.1,41.5,43.2, 52.4,53.7, 10m1.8,
105.6, 111.9, 112.1 , 1320, 137.1, 170.4, 171.5; MS 420.1 m/z (M+1).

Example 78
2-12-(3 5-Difluc ro-phenyl)-acetylaminol-pentanoic acid [1-{1-methyl-piperidin-4-yl}-1H-
imidazol-4-yil-amide

2-[2-(3,5-Dii fluoro-phenyl)-acetylamino]-pentanoic  acid (1-piperidin-4-yl-1H-imidexzol-
4-yly-amide (200 m g, 4.8 mmol) was dissolved in 5 mL of “THF and 0.5 mL of water and @.04
mL of 38% formaldeshyde and 0.06 mL of formic acid was a dded. The reaction was heatecd for
12h at 80 °C. The: solution was extracted with methylene= chloride and sodium bicarborsate.
The resultant orgarics were concentrated and purified by silica gel chromatography to afford
the title compound = C13 NMR (100 MHz, CDCI3) 13.9, 18.9, 33.3, 36.0, 43.1, 46.1, 530,
54.7, 55.3, 102.8, 1 02.9, 103.1, 105.9, 112.3, 112.6, 131.5, 137.7, 138.7, 162.0, 164.5, 1659.2;
MS 432.2 m/z (M+ 1).

Example 79
2-[2-(3,5-Diflucro-p henyi}-acetylaminol-pentanoic acid [1-( 8 -acetyl-piperidin-4-yl}-1H-imide=azol-
4-yll-amide
2-[2-(3,5-D ifluoro-phenyl)-acetylamino]-pentanoic  acid (1-piperidin-4-yl-1H-imid=zol-
4-yi)-amide (200 mag, 4.8 mmol) was dissolved in § mL o—f methylene chloride, charged with
0.08 mL of triethyleamine, and 0.03 mL of acetylchloride at 0°C. The reaction was stirrecd for
12h, quenched witi sodium bicarbonate, extrated with me=thylene chloride and concentraated.

The compound wass purified by silica gel chromatography to afford the title compound: C13
NMR (100 MHz, C[DC!3) 13.9, 18.9, 21.6, 32.8, 33.7, 36.0, 40.7, 43.0, 45.4, 63.1, 65.5, 10286,
102.8, 103.1, 105.6,105.7, 112.3, 112.4, 1125, 131.5, 137" .8, 169.1, 169.3, 169.5; MS 462225
m/z (M+1).

Example 80

iperidian-4-

yll-1H-imidazol-4-vi}-amicde
Following -the procedure for Example 21; 2-[2—(3,5-Difluoro-phenyi}-acetylamilino]-
pentanoic  acid (1-piperidin-4-yi-1H-imidazol-4-yl}-am ide ~ was coupled  with t-
butylacetyichloride to afford the title compound: C13 NAMR (100 MHz, CDCI3) 13.9, 1 89,
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=30.2, 31.6, 33.0, 33.8, 36.0, 40.8, 43.0, 44.9, 45.7, 53.0, 55.7, 102.6, 102.8, 103.1, 105.8,
112.3, 112.4, 112.5, 112.6, 131.5, 137 .8, 138.8, 138.9, 161.8, 162.0, 1634.3, 164.5, 169.3,
169.5, 170.6; MS 518.30 m/z (M+1).
Example 81
5 2-[2-(3.5-Difluoro-phenyi)-acetylamino]—pentanoic acid {1-[1-(3.3-dimethyl-—butyl)-piperidin-4-
yll-1H-imidazol-4-yl}-amide
2-[2-(3,5-Difluoro-phenyl}-acetyl amino]-pentanocic acid (1-piperidi n-4-yl-1H-imidazol-
—4-yh)-amide (100 mg, 2.4 mmol) was charged with 1 mL of THF, 1 mL of D ichloroethane, 0.06
mL of triethyamine, 0.03 mL of 3,3-dimethylbutyraldehyde, =and 63 mg of
10 - sodiumtriacetoxyborohydride. The reaction was stirred overnight , quenched with
- sodiumbicarbonate, extracted with methylene chloride, and the resultant il purified by silica
-gel chromatography to afford the titte compound: C13 NMR (100 MHz, =CDCI3) 13.9, 18.8,
229.7, 29.9, 33.3, 36.0, 40.9, 43.1, 52.9, 53.1, 54.5, 55.9, 102.8, 103.1, 1€05.9, 112.3, 1124,
112.5, 112.6, 131.5, 137.6, 169.2, MS 504.3 m/z (M+1)
15 Example 82
2-12-(3,5-Difluoro-phenyi)-acetylamino]-pentanoic acid {1-[1-(2,2-dimethyl-foropyl)-piperidin-4-
vil-1H-imidazol-4-yl}-amide
Following the procedure for Example 81; 2-[2-(3,5-Difluoro-ph-enyl)-acetylamino]-
mpentanoic acid (1-piperidin-4-yl- -1 H-imidazol-4-yl)-amide was reacted with
20 #trimethylacetaldehyde to afford the title compound: C13 NMR (100 MHz, CDCI3) 14.0, 18.8,
=27.8, 30.5, 33.3, 33.8, 36.0, 43.1, 53.1, 53.3, 55.9, 69.6, 102.6, 102.9, 1C23.1, 105.8, 112.3,
-112.6, 131.5, 137.6, 138.7, 162.0, 164.4, 169.2; MS 490.3 m/z (M+1).
Example 83
2-[6-(4-Fluoro-phenyl}-1,2,3,4-tetrahydro-naphthalen-2-ylamino]-goentanoic acid [1-
25 (1.1-dimethyi-2-pyrrolidi n-1-yl-ethyl)-1 H-imidazol-4-yl}-amicie
2-(6-Bromo-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic ac id [1-(1,1-dimethyl-
2-pyrrolidin-1-yl-ethyl)-1H-imidazol-4-yl]-amide (1 equiv) is disssoved in 31
adimethoxyethane:water and Pd(PPhjg), (0O.03 equiv.) and sodium carbonate (3 equiv) is added
aand the reaction heated at 90 °C overnight. The reaction is cooled, water added, and
30 e=xtracted with methylene chloride. The solvent is dried, concentrated and t=he residue purified
By silica gel chromatography to provide the title compound: MS m/z 532.5 CM+1).
Example 84
2-[(6,8-Difluorg-1,2,3 4-tetrahydro-naphthalen-2-yt)-methyl-amino]—pentanoic acid [1-
(1,1-dimethyl-2-pyrrolidin-1-yi-ethyl)-1H-imidazol-4-yi]-amicde
35 2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic acid [1-(1,1-
dimethyl-2-pyrrolidin-1-yl-ethyl)-1H-imida zol-4-yl]-amide (1 equiv) is disscolved in methanol
&and to the reaction is added formalin (4 equiv) and sodium cyanoborohwydride (2.0 equiv).
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The reaction is stired at it for 3h, quenched with water, and exiracted with methyle=ne
chloride. The solvent is dried, concentrated and the r-esidus purified by silica gel
chromatography to provide th=e title compound: Diagnostic C133 NMR (100 MHz, CDCI3) 565.9,
57.0, 57.1, 56.0, 65.1, 67.2, 1 01.0, 104.5, 110.5, 110.7, 131.1; MS m/z 488.4 (M+1).
Exarmple 85
2-[2-(3,5-Diftuoro-phenyl}-acetylamiro]-pentanocic acied [7-(2.2-dimethyl-propvi}-5.5-
dimethyl-5,6, 7.8-tetrahydro-inmnidazo[ 1,5-alpyra_zin-1-yl]-amide
{1-1-(1,1-Dimethyl-2—oxo-ethyl}-1H-imidazol-4-ylcarbammoyl]-butyl}-carbamic acid teert-
butyl ester (1 equiv) was cormbined with 2,2—dimethyl propyl amine (2 equiv), 4A moleciilar
sieves, and methylene chloricde. To the reaction is added sod ium borohyrdride (1 equiv) &nd
the reaction stirred for 3h, qumenched with sodium bicarbonate , and extracted with methylene
chloride. The solvent is drled, concentrated and the residue purified by silica gel

chromatography to provide th e title compound :

To the above amine (1 equiv) in 91 THF:water is =dded formalin (1.1 equiv) &nd
formic acid (2 equiv) and the areaction heated to 80°C for 5h. T he reaction was quenched v=vith
sodium bicarbonate and e=xtracted with mmethylene chior-ide. The solvent is dri ed,
concentrated and the residume purified by silica gel chromafcgraphy to provide {1-[7-(2,2-
dimethyl-propyi)-5,5-dimethyl—5,6,7,8-tetrahydro-imidazo[1,5-a} pyrazin-1-ylcarbamoyl]-buty®}-
carbamic acid tert-butyl ester_

Following general promcedure D, deprotection afforded 22-Amino-pentanoic acid [7-(=2,2-
dimethyi-propyl)-5,5-dimethyl—§,6,7,8-tetrahydr-o-imidazo[1,5-a] pyrazin-1-yil-amide

Following general coupling procedure A, 2-amino-pesntanoic acid [7-(2,2-dimethyl-
propyl)-5,5-dimethyl-5,6,7,8-tetrahydro-imidazo[1,5-alpyrazin-1 -yl]-amide is coupled with (3,5-
difluoro-phenyl)-acetic acid to provide the ttle compound: Di=agnostic C13 NMR (100 MIHz,
CDCI3) 13.5, 18.9, 27.4, 28_1, 28.6, 33.5, 35.4, 43.1, 52.8, 53.2, 56.2, 65.7, 69.9, 10229,
112.3, 112.6, 117.4, 129.2, 1659.9; MS m/z 490 .5 (M+1).

Example 86
2-(6,8-Difiuoro-1,2, =3 4-tetrahydro-naphthalen-2-ylam i no)-pentanoic acid {1-[2-(2,2-
dimethyl-propyl&amino)-1,1-dimethyl-ethyi]-1H-imi «dazol-4-yl}-amide

Combine L-norvalinea methy! ester-hydrochloride (1 equiv) with 6,8-difluoro-=3,4-
dihydro-1H-naphthalen-2-one (1 equiv) in methiylene chloride a_nd stir 30 min. and add sodi um
triacetoxy borohydride (1.1 e=quiv) and stir at rt overnight. Whe reaction is quenched vewith
aqueous sodium bicarbonate=, extracted with methylene chiomride, dried, and concentrat ed.
The resultant material is purified by silica gel chromatograaphy to afford the separa—ted
diastereomers of 2-(6,8-Diffluoro-1,2,3,4-tetrahydro-naphthallen-2-ylamino)-pentanocic ascid
methyl ester: Diastereomer 1 ; 13C NMR (100 IMHz, CDCI3) 14-.0, 19.4, 27.7, 28.2, 29.5, 29.6,
36.3, 61.1, 58.7, 100.7, 100.9w, 101.2, 110.5, 110.7, 110.8, 1188.5, 118.6, 141.1, 159.7, 153 8,
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162.71,176.7; MS m/z 298.3 (M+1). Diasterexomer 2; Diagnostic 13C NMR (100 MHz, CDCI3)
14.0, 19.3, 28.3, 28.4, 28.5, 30.3, 36.4, 51.71, 52.0, 58.5, 100.7, 100.9, 101.2, 110.5, 110.7,
176.83; MS m/z 298.3 (M+1).

2-(6,8-Difluoro-1 2.3 A-tetrahydro-nagohthalen-2-ylamino)-pentanoic acid methyl ester
(1 eqquiv) is dissolved in THF:water (5:1) aand LiOH (1.2 equiv) is added. The reaction is
stirre=d overnight at rt, the solvent is removedd, water added, and the pH is adjus-ted to 7 using
1N hs ydrachloric acid. The solid is filtered, vwsashed with water and diethyl ether—, and dried to
affored 2-(6,8-Diflucro-1,2,3,4-tetrahydro-napinthalen-2-ylamino)-pentanoic acid;  Acid derived
from diasteromer 1: H1 NMR (400 MHz, CID30D) 0.99 (t, 3H, J=7.5), 1.48 (m, 2H), 1.82 (m,
3H), 2.36 (m, 1H), 2.65 (m, 1H), 2.95 (M, 2H), 3.28 (s, 1H), 342 (m, 1H), 3.74 (m, 1H), 6.80
(m, =H); ( MS m/z 284.3 (M+1). Acid der-ived from diasteromer 2: H1 NMAR (400 MHz,
CD3-0D) 0.94 (t, 3H, J=7.6), 1.42 (m, 2H), 1 .56 (m, 3H), 1.96 (m, 1H), 2.25 (m, 1H), 2.85 (m,
3H), 3.15(m, 1H), 3.25 (m, 1H), 6.64 (m, 2HY); MS m/z 284.2 (M+1).

Combine 2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthaien-2-ylamino)-pentaanoic acid (1
equi=v) derived from diasteromer #2 above, T PTU (1 equiv), diisopropyletnylamire (2 equiv) in
DM~ followed by 1-[2-(2,2-dimethyl-propyl amino)-1,1-dimethyl-ethyl]-1H-imideazol-4-ylamine
(2 ewquiv) in methylene chloride. The reaction is stirred overnight at rt, quen<ched with aq.
soditum bicarbonate, and extracted with methylene chloride. The solv-ent is dried,
conc=entrated, and purified by silica gel chro matography to afford diastereomer #2 of the title
comgpound: C13 NMR (100 MHz, CDCI3) 141, 19.5, 26.4, 27.8, 28.2, 28.9, 29 .8, 32.1, 36.6,
38..83, 52.8, 59.1, 60.9, 61.3, 63.0, 100.8, —101.0, 101.3, 104.5, 110.6, 110.8, 1109, 1312,
137. 6, 139.8,159.8, 172.4; MS m/z 490.2 (IVi+1).

Combine 2-(6,8-Difluoro-1,2,3,4-tetr-ahydro-naphthalen-2-ylamino)-pent anoic acid (1
equi-v) derived from diasteromer #1 above, T PTU (1 equiv), diisopropylethylamire (2 equiv) in
DMF followed by 1-[2-(2,2-dimethyl-propyB amino)-1,1-dimethyl-ethyl]-1H-imid=zol-4-ylamine
(2 e-quiv) in methylene chloride. The reaction is stirred overnight at rt, quen ched with aq.
sodimum bicarbonate, and extracted with methylene chloride. The solv ent is dried,
concsentrated, and purified by silica gel chro-matography to afford diastereomer #1 of the title
com pound.

Exaeample 87
2-{6.8-Difluoro-1,2,3,4-tetrahydro —naphthalen-2-ylamino)-pentangic = cid [1-(1,1-

dimethyl-2-piperidin-1-yl- €thyl)-1H-imidazol-4-yl}-amide
Following the procedure for Example 86, 2-(6,8-Difluoro-1,2,3,4-tetrahydro-
naphithalen-2-ylamino)-pentanoic acid (diastereomer 2) was reacted with 1-(1 ,1-Dimethyl-2-
pipe ridin-1-yl-ethyl)-1H-imidazol-4-ylamine to afford the title compound: C13 NMR (100 MHz,
CDCCI3) 14.1, 19.5, 24.1, 25.8, 25.9, 26.7, 28.2, 28.9, 29.8, 36.6, 38.8, 52.8, 56 .8, §9.1, 60.9,
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69.1, 100.8, 101.0, 101. 3, 104.6, 110.7, 110.8, 118.2, 1313, 137.2, 139.9, 172.3; MS m/z
488.3 (M+1).
Example 88
2-(6.8-Difluo wo-1,2,3.4-tetrahydro-naphthalen-2-y=lamino }pentanoic acid [1-(=2-
dimethwiamino-1,1-dimethyi-ethyl)-1H-imideazol-4-yll- amide
Following the procedure for Example 86, =-6,8-Difluoro-1,2,3,4-tetraiydro-
naphthalen-2-ylamino)-p «entanoic acid (diastereomer 2) was mreacted writh 1-(2-Dimethyla mino-
1,1-dimethyl-ethyl)-1H-imidazol-4-ylamine to afford the title ccompound: €13 NMR (10GMHz,
CDCI3) 14.1, 19.5, 26.2=, 28.2, 28.8, 28.9, 29.8, 36.6, 48.00, 528, 59.0, 60.9, 70.0, +400.8,
101.1, 101.3, 104.6, 110 .7, 110.8, 131.3, 137.4, 172.3; MS n/z 448.3 (CM+1).
Example 89
2-(6,8-Difluoreo-1,2,3,4-tetrahydro-naphthalen-2-yl amino)-peentanoic acid {1-[1 ,1-
dimethyl-2-( 2.2 2-trifluoro-ethylamino)-ethyil-1H—imidazol-<}-yi}-amide
Following the procedure for Example 86, <=2-(6,8-Diflioro-1,2,3,4-tetralydro-
naphthalen-2-ylamino)-p €ntanoic acid (diastereomer 2) wass reacted with 1-[1,1-Dimet-hyl-2-
(2,2 2-triflucro-ethylamin «o)-ethyl]-1H-imidazol-4-ylamine to =fford the title compound: C13
MR (100 MHz, CDCI3) —14.1, 19.5, 26.0, 28.2, 28.8, 29.8, 3 6.6, 38.8, 50.5, 50.8, 61.1, 514,
52.7, 58.6, 58.7, 60.8, 1 00.8, 101.0, 101.3, 104.3, 110.7, 1-110.8, 110.9, 118.0, 118.1, 7124.2,
127.0, 131.2, 138.0, 139 .8, 159.9, 172.6; MS m/z 502.2 (M+1).
Example 80
2-(6,8-Difluoreo-1,2,3 4-tetrahvdro-naphthalen-2-yl _amino)-pe ntanoic acid [1-(1 .1-
dimet hyl-2-pyrrolidin-1-yl-ethyl)-1H-imida=o0l-4-yl}-annide
Following the procedure for Example 86, 2=2-(6,8-Difiusoro-1,2,3,4-tetralydro-
naphthalen-2-ylamino)-p entanoic acid (diastereomer 2) wass reacted with 1-(1,1-Dimet_hyi-2-
pyrrolidin-1-yl-ethyl}-4-nittro-1 H-imidazole to afford the title ¢ ompound: C13 NMR (100 MHz,
CDCI3) 14.2, 19.5, 24.3, 26.6,28.2, 28.8, 28.9, 29.8, 36.6, 528, 56.0, 59.1, 60.9, 67.3, ‘M 00.8,
101.1, 101.3, 104.8, 110 .7, 110.9, 1125, 131.2, 137.3, 172.4—; MS m/z 474.3 (M+1).

Exampile 91
2-(6.8-Difluor«o-1,2,3 .4-tetrahydro-naphthalen-2-yl_amino)-peritanaic acid [1-(1_,1-

l-ethyl)-1H-imidaz=ol-4-yll-amide

Following the procedure for Example 86, Z=2-(68-Difiluoro-1,2,3 4-tetralaydro-
naphthalen-2-ylamino)-peentancic acid (diastereomer 1) wass reacted with 1-(1,1-Dimet_hyl-2-
pyrrolidin-1-yl-ethyl)-4-nifro-1H-imidazole to afford the title ceompound: C13 NMR (100 MHz,
CDCI3) 14.2, 19.6, 24.3, 26.6, 28.2, 28.6, 29.6, 356.6, 51.99, 56.0, 52.3, 60.3, 67.2, W 00.8,
101.0, 101.3, 104.9, 1107, 112.5, 130.8, 172.6; MS m/z 474 _3 (M+1).
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Example 92
2 _(6.8-Difluoro-1,2,3 4-tetrahydro-naphth=alen-2-ylamino)-pesntanoic acid C1-(3-

hydroxy-cyclobutyl)-1H-imid=azol-4-yi]-amide
Followmning the procedure for Example 86, 2-(6,8-Diflucro-1,2,3,4-tetrahydro-
naphthalen-2—ylamino}-pentanoic acid (diastereomeer 2) was reacted with 3-(=4-Amino-
imidazol-1-yiJe-cyclobutanol to afford the title compowsnd: C13 NMR (1 00MHz, CDCCI3) 14.1,
19.5, 28.2, 263.9, 29.7, 36.5, 40.2, 41.9, 43 4, 48.7, 52.9, 60.5, 60.9, 64.5, 100.8, 1011, 101.3,
105.1, 105.3. 110.7, 110.9, 131.6, 131.9, 137.7, 13 9.8, 159.8, 162.3, 172.6; MS m/z 419.2
(M+1).

Example 93
2-(65 8-Difluoro-1,2.3.4-tetrahydro-naphthalen-2-ylamino)-pentaanoic acid {1—[2-(2.6-
adimethyl-morpholin-4-vi}-1,1-dimethyl-et hyl]-1H-imidazoi-4- vl}-amide
Follo wing the procedure for Example 86, 2-(6,8-Diflucro-1,2,3,4-te=trahydro-
naphthalen-2=-ylamino)-pentanoic acid (diastereomer- 2) was reacted with 1-[2-(2,6-EDimethyl-
morpholin-4-wyi}-1,1-dimethyl-ethyl]-1H-imidazol-4-ylammine to afford the title compou nd: C13
NMR (100 M Hz, CDCI3) 14.1, 19.1, 19.5, 25.9, 28.2 , 28.9, 29.7, 36.6, 38.8, 53.0, 5389, 61.0,
61.3, 68.5, A2.1, 74.4, 76.9, 77.3, 77.6, 100.8, 10»1.1, 101.3, 104.7, 110.7, 110. 9, 117.9,
131.2, 137.3 .. 139.8, 159.8, 162.3, 172.3; MS m/z 518.2 (M+1).
Example 94~
2-(€3 8-Difluoro-1.2,3.4-tetrahydro-naphthalean-2-ylamino)-penta noic acid (1-<{2-[(2,2-
dim: ethyl-propyl}-methyl-aminol-1,1-dimethyl-ethyl}-1H-imidazo I-4-yl}-amide
Follomwing the procedure for Example 86, 2-(6,8-Difluoro-1,2,3,4-testrahydro-

naphthalen-2=-ylamino)-pentanoic acid (diastereomer— 2) was reacted with 1-{2-[(2,2- Dimethyl-
propy!}-meth~yl-amino}-1,1-dimethyl-ethyl}- 1 H-imidazol-4-yiamine to afford the title coompound:
C13 NMR (1 00 MHz, CDCI3) 14.2, 19.5, 26.8, 28.2 , 28.8, 28.9, 29.8, 33.4, 36.6, 46.6, 52.8,
59.4, 59.5, 6509, 72.4, 74.2, 101.1, 104.8, 106.9, 1 10.7, 110.9, 118.0, 131.1, 137_4, 139.3,
139.8, 162.2_, 172.4, 194.6; MS m/z 504.4 (M+1).
Example 95
2—1{6 8-Difluoro-1,2,3 4-tetrahydro-naphth=len-2-ylamino)-pentanoic acid { 1-[1,1-
dimethyi-2-(4-methyl-piperazin-1-vl}-etiyl]-1H-imidazol-4-yl }-amide
Folloswing the procedure for Example 86, 2-(68-Difluoro-1,2,3,4-testrahydro-

naphthalen-22-ylamino)-pentanoic acid (diastereome r 2) was reacted with 1-[1,1-Di” methyl-2-
(4-methyl-piroerazin-1-yl)-ethyl}-1H-imidazol-4-ylamin e to afford the titte compound: €C13 NMR
(100 MHz, C=DCI3) 14.2, 19.5, 25.8, 25.9, 28.2, 28.98, 29.7, 36.5, 46.1, 52.9, 55.0, 6 5.7, 59.0,
60.9, 68.2, 1=01.1,101.3, 104.5, 110.9, 131.3, 137.3, 172.3; MS m/z 503.3 (M+1).
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Example 96
2-[2-(3,5-Diflucro-pkenyl)-acetylaminol-pentanoic acid [1-(2—morpholin-4-yi-ethyi)-1H-
imidazol-4-yl]-amide

2-[2-(3,5-Difluoro-phenyl}-acetylamino}-pentanoic acid [1-(2-hydroxy-ethyl}-1H-
imidazoi-4-yl]-amide (1 equiiv) was dissolved in pyridine and tresated with methansuifonyl
chioride (2.2 equiv) at 0°C. The reaction was warmed to rt and stirred for 4h, quenched with
sodium bicarbonate, and exfracted with methylene chloride. The= extracts were dried and
concentrated to provide methanesulfonic acid 2-(4-{2-[2-(3,5-diflumoro-phenyl)-acetylamino]-
pentanoylamino}-imidazol-1 —yl)-ethy! ester which was used without faurther purification.

Methanesulfonic acid 2-(4-{2-{2~(3,5-difluoro-phenyl)-acetywlaminol-pentanoylamino}-
imidazol-1-yl)-ethyl ester (1 equiv) was dissolved in acetonitrile ard treated with potassium
carbonate (1.5 equic) and ¥morpholine (3 equiv). The reaction wa=s healed to 650C for 18h
and quenched with water, extracted with methylene chloride, driecd, and concentrated. The

residue was purified by coluamn chromatography to afford the title ccompound: C13 NMR (100
MHz, CDCI3) 14.0, 18.9, 360, 43.1, 45,1, 53.1, 53.9, 68.9, 67.1, 1=02.6, 102.9, 107.9, 112.3,
112.6, 133.5, 137.6, 139.0, -161.0, 162.0, 169.3, 169.4; MS m/z 450. 1 (M+1).
Example 97
2-]2-(3,5-Diflu oro-phenyl}-acetylaminol-pentanoic acid {1-[2-(2,2-dimethyl-
propylamino)-ethyll-1H-imidazol-4-yl}-amide=

The title compound was prepared following the procedurse shown for Example 96
using 2,2-dimethyl-propylannine to afford the title compound: C13 NMR (100 MHz, CDCI3)
14.0, 18.8, 27.8, 31.8, 35.9, 43.1, 47.9, 50.9, 53.2, 62.0, 102.9, 1(17.7, 112.3, 112.6, 133.5,
137.7, 169.3; MS m/z 450.2 (M+1).

Example 98
2-[2-(3,5-Difluorg-phenyi)-acetylamino]-pentanoic acid {1-[2—(4-methyi-piperazin-1-yl}-
ethyl]-1H-imidazol-4-yl}-amide

The title compound was prepared following the procedure= shown for Example 96
using N-methyl piperazine to afford the titte compound: C13 NMR. (100 MHz, CDCI3) 14.0,
18.9, 36.0, 43.1, 454, 46.1. 63.1, 53.4, 55.1, 58.4, 102.8, 107.9, 1—12.3, 112.6, 133.5, 137.5,
139.0, 162.0, 164.3, 169.3, -169.5; MS m/z 463.3. (M+1).

Example 99
2-[2-(3,5-Difluoro-p» henyl)-acetylaminol-pentanoic acid [1-{2=-hydroxy-1,1.2-trimethyl-

propyi)-1H-imidazol-4-yi]-amide

To a solution of 2-(4-{2-[2-(3,5-difluoro-phenyl)-acety-laminol-pentanoylamino}-
imidazol-1-yl}-2-methyl-prop fonic acid methyl ester (1 equiv) in tetr-ahydrofuran at —78 °C is
added methyliithium-lithium bromide (5 equiv., 1.5 M in ether) dr opwise. The reaction is
stirred for 30 min., quenchedd with water, and extracted with methylesne chloride. The solvent
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is dried , concentrated, and purified by silica gel c=hromatography to afford the title cormpound:
C13 NNR (100 MHz, CDCI3) 14.0, 18.9, 24.3, 25.2, 26.0, 35.9, 42.9, 53.1, 64.7, 7T4.4&, 102.8,
107.2, 112.4, 112.6, 133.3, 136.3, 169.0, 169.2; NAS m/z 437.3 (M+1).
Example 100
2-[2-(3,5-Difluoro-phenyl}-acetylamino]-[oentanoic acid [1-(3-hydroxy-1,1,3-trirmethyl-
butyl)-1H-imidazol-4-yll-amide

Following the procedure of Example 99, =3-{4-{2-{2-(3,5-Difiuoro-phenyl}-acety-lamino}-
pentaneoylamino}-imidazol-1-yl}-3-methyl-butyric ~ acid methyl ester was reacteed with
methyit ithium-lithium bromide to afford the title co mpound: C13 NMR (100 MHz, CDC 13} 14.0,
18.9, 299, 30.3, 31.5, 36.0, 43.1, 53.1, 53.7, 58.2, 70.9, 102.9, 105.6, 112.3, 112.68, 131.7,
137.5, 138.5, 164.4, 169.1, 169.3; MS m/z451.2 (M+1)

Example- 101
2-[2-(3,5-Difluoro-phenyl)-acetylamino_]-pentanoic acid [1-(2-ethyl-2-hydroxw-1,1-
dimethyl-butyl)-1H-im &dazol-4-yl]-amide

To a solution of 2-(4-{2-[2~(3,5-dif Juoro-phenyl)-acetylamino]-pentanoy-lamino}-
imidazol-1-y1)-2-methyi-propionic acid methyl es ter (1 equiv) in tetrahydrofuran at —0 °C is
added ethyl lithium (5 equiv., 0.5 M benzene/cyclohexane) dropwise. The reaction i s stirred
for 30 min., quenched with water, and extractead with methylene chloride. The sclvent is
dried, concentrated, and purified by silica gel ctromatography to afford the title cormpound:
C13 NIMR (100 MHz, CDCI3) 9.0, 8.3, 14.0, 189, 24.5, 25.2, 27.3, 27.5, 36.0, 43_0, 53.1,
65.9, 3 02.5, 102.8, 103.0, 107.2, 112.4, 112.6. 112.7, 133.3, 136.3, 138.6, 164.3~, 164.5,
169.0, 169.1; MS m/z 465.3 (M+1).

Example= 102
2-[2-(3,5-Difluoro-phenyi)-acetylamino”J-pentanoic acid [1-(3-ethyl-3-hydroxw/-1,1-
dimethyl-pentyi)-1H-irmidazol-4-vil-amide

Following the procedure of Example 101, 3-(4-{2-[2-(3,5-Difluora- phenyl)-
acetylaaminoj-pentanoylamino}-imidazol-1-y()-3-m ethyl-butyric acid methy! ester was reacted
with ety lithium to afford the title compound: €13 NMR (100 MHz, CDCI3) 7.9, 8_2, 14.0,
18.8, 299, 30.7, 31.5, 32.2, 36.0, 43.1, 49.2, 5-3.1, 58.2, 75.1, 102.9, 103.1, 105.5», 112.3,
112.6, 131.8, 137.4, 162.0, 168.9, 169.2; MS m/z= 479.3 (M+1).

Example= 103

The following compounds are prepared w tilizing the procedures described abcave.

2-[2-(3,5-Difluoro-phenyl}-acetylaminoc}-peentancic acid (1-tert-butyl-1H-imida=ol-4-yl)-
amide;

2-[2-(3,5-Difluoro-phenyl)-2-hydroxy-acet ylamino]-pentanoic acid (1-tert-b=utyl-1H-
imidazeol-4-yl) ~amide;
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2—(2-Hydroxy-3,3-dimethyl-butyrylamino)—pentanoic acid (1-tert-butwyt-1H-imidazol-4-
yl)-amide;

2——(6,8-Diﬂuoro-1,2,3,4-tetrahydro-naphthalen-z-ylamino)-pentanoic aacid (1-tert-butyl-
1H-imidaz=ol-4-yl}-amide;

2—-[2-(3.5-Diﬂuoro-pheny|)-2-hydroxy—ace-tylamino]-N-(1-isopropyl~1 H-mmidazol-4-yl)-
propionareide;

2—(2-Hydroxy-3,3-dimethyl-butyrylamino)-pentanoic acid (1-isoprop—yi-1H-imidazol-4-
yl}-amide;

2—[2-(3,5-Diflucro-phenyl)-acetylamino]-pentanoic  acid {1-[2-(3-hyd roxy-pyrrolidin-1-
yI)-1,1-dinmnethyi-ethyl]-1H-imidazol-4-yi}-amide;

2—[2-(3,5-Difluoro-phenyl)-acetytamino]-oentanoic  acid {1-[1~(2,2—dimethyl-propyl}
azetidin-3--yl]-1H-imidazol-4-yl}-amide;

2—[2-(3,5-Difluoro-phenyl)-acetylamino]-—entanoic acid {1-[1-(2,2-dirmnethyl-propiony!)-
azetidin-3--yl]-1H-imidazol-4-yl}-amide;

2—[2-(3,5-Difluoro-phenyl}-acetylamino}-poentanoic acid [1-(2-isopropeoxy-1 ,1-dimethyl-
ethyl)-1H—imidazol-4-yl]-amide;

2—(6,8-Difluoro-1,2,3 4-tetrahydro-1,4-mesthano-naphthalen-2-ylaminca)-pentanoic acid
[1-(1,1-dirmethyl-2-marpholin-4-yl-ethyl)-1H-imideazol-4-yl]-amide;

2—(5,7-Difluoro-chroman-3-ylamino)-pentanoic acid [1-(1,1-dimethyl—2-morpholin-4-yl-
ethyl)-1H—imidazol-4-yl}-amide;

2—(4,6-Difluoro-tricyclof6.2.2]dodeca-2(7 0),3,56-trien-S-ylamino)-pentan oic acid [1 -(1,1-
dimethyl-=2-morpholin-4-yl-ethyl)- 1H-imidazol-4-y~}-amide;

2—(Naphthalen-2-ylamino)-pentanoic aci d [1-(1,1-dimethyl-2-morpho Min-4-yi-ethyl)-1H-
imidazol-=1-yl]-amide;

2—(Quinolin-3-ylamino)-pentancic acid  [1-(1,1-dimethyl-2-morphoHin-4-yl-ethyi)-1H-
imidazol-=4-yl]-amide;

2—(1-Methyl-1H-indoi-3-ylamino)-pentanoic  acid  [1-(1,1-dimethyl—2-morpholin-4-yl-
ethyl)-1H—imidazol-4-yl]-amide;

2--[2-(3,5-Difluoro-phenyl)-acetylaminc]-foentanoic acid [1-(1,1-dimetilihyl-2-pyrrolidin-1-
yi-ethyl)-22-trifluoromethyl-1H-imidazol-4-yl}-amid e;

2 -]2-(3,5-Difluoro-phenyl)-acetylamino}-foentanoic acid [1-(1,1-dimetlhyl-2-pyrrolidin-1-
yl-ethyl)-2-fluaro-1H-imidazol-4-yl}-amide;

2 -[2-(3,5-Difluoro-phenyl)-acetylamino]-foentanoic acid [1-(1,1-dimetlhyl-2-pyrrolidin-1-
yl-ethyl)-=2-phenyl-1H-imidazol-4-yl}-amide;

2 -[2-(3,5-Diflucro-phenyl)-acetylamino]-foentanoic acid [1-(1,1-dimetlinyl-2-pyrrolidin-1-
yl-ethyl)-55-phenyt-1H-imidazol-4-yl]-amide;
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2-[2-(3,5-Diftuoro-phenyl)-acetylamino]-pentancic acid [1-(1,1-dimethyl-2-peyrrolidin-1-
yi-ethyi)-5-trifluoromethyl-1H-imidazol-4-yi]-amide;

5-{2-[2-(3,5-Difluoro-phenyl )-acetylamino]-pentanoylamino}-3-(1,1-dimethyl —2-
pyrrolidin-1-yl-ethyl)-3H-imidazole-4-carboxylic acid methyi ester,

2-[2-(3,5-Difluoro-phenyl)-acetylamino)-pentanoic acid {6,6-dimetihy-5,6,7.8-
tetrahydro-imidazo(1,5-a]pyridin-1-yi}-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid (6-methyl-5,6,7,8— tetrahydro-
imidazo[1,2-a)pyridin-2-yl}-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid (3.4-dihydro-2H-iranidazo[5,1-
b][1,3)Joxazin-8-yl)-amide;

2-[2-(3,5-Difluora-phenyl)-acetylamino]-pentanoic acid (1H-imidazo[t,2-&pyridin-3-
yl)-amidse;

2-[2-(3,5-Difluoro-phenyi)-ethylamino]-pentanoic acid [1-(1,1-dimethyl-2-pmyrrolidin-1-
yl-ethyl)-1H-imidazol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl)-2-hydroxy-ethylamino)-pentanoic  acid [1-(1,1-adimethyl-2-
pyrrolidin-1-yl-ethyl)-1H-imidazol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl)-1-methyl-ethylamino]-pentanoic  acid  [1-(1,1-adimethyl-2-
pyrralidin-1-yl-ethyl)-1H-imidazol-4-yl]-amide;

2-(3.5-Difluoro-benzylamino)-pentancic acid [1-(1,1-dimethyl-2-pyrrolidin—1-yl-ethyl}-
1H-imidazol-4-yl}-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic acicd [1-(1-
dimethylaminomethyl-cyclopentyl)-1H-imidazol-4-yl]-amide; and

2-(6,8-Difluoro-1-hydroxy-1,2,3, 4-tetrahydro-naphthalen-2-ylamino)-pentaneoic acid [1-
{1,1-dimethy!l-2-pyrrolidin-1-y1-ethyl}-1H-imidazol-4-yi}-amide

The invention described and claimed herein is not to be limited in sccope by the
specific embodiments herein disclosed, since these embodiments are intended as i llustrations
of several aspects of the invention. Any equivalent embodiments are intended to be within the
scope of this invention. Indeed, various modifications of the invention in additio n to those
shown and described herein wili become apparent to those skilled in the art from the
foregoing description. Such modifications are also intended to fall within the sc=ope of the

appended claims.
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What is claimed is:
1. A compound of the Formuia |
a H
L ,
R— AN N\(\N’R
| —/\ 6
R? N=""R

R® 0 S
[

O O
-lé?- -[I\I-ICI:— -Z-C-, -Z-C- and SO
whe=rein A is absent or is selected from - ' ' 2,

Z is selected from —CH,, —CH(OH), —CH(C:-Cs alkyl) —CH(C1—Cs alkoxy),
-CHE(NRR'™), —CH(CHx(OH)), —CH(CH(C-C4 alkyl)(OH)) and —CH(C(C+-C. alkyl)(Cq-
Cia Iky)(OH));

R' is selected from C4-Coq alkyl, Co—Cop alkenyl, Cz-Czo alkynyl, C4-Cyo al koxy, C2-Cao
alke=noxy, C4-Cx hydroxyalkyl, Ca-Cs cycloalkyl, benzo(Cs;-Cs cycloalkyl), benzo(Cs-Cq
hete=rocycloalkyl), CsCs cycloalkenyl, (Cs-Cqq)bi- or tricycloalkyl, benzo(C=s-Cy)bi- or
tricywrcloalkyl, (CCyq)bi- or tricycloalkenyl, (3—8 membered) heterocycloalkyl, Cs-C1a aryl and (5-
14 rnembered) heteroaryl, wherein each hycdrogen atom of said alkyl, alkenyi, ali<ynyl, alkoxy
and alkenoxy is optionally independently replaced with halo, and wherein saiad cycloalkyl,
ben zo(Cs-Cs cycloalkyl), cycloalkenyl, (3-8 rmembered) heterocycloalkyl, Ce-C14 ar-yl and (5-14
mermbered) heteroaryl is optionally independ ently substituted with from one to four substituents
indespendently selected from C4-Cyo alkyl ojpptionally substituted with from one teo three halo
atorms, C4-Cy alkoxy optionally substitutexd with from one to three halo atems, C4-Cio
hyd roxyalkyl, halo, -OH, -CN, -NR°R'®, -C(=0)NR’R'’, -C(=0)R"", C5-C; cycloal kyl and (3-8
mernbered) heterocycloalkyi;

R? is selected from H, C4-Cs alkyl, CCs alkenyl, C3-Cs cycloakyl and Cj;-Csg
cycBoalkenyl, wherein R? is optionally indlependently substituted with from o=ne to three
sub stituents independently selected from C,-C, alkyl optionally substituted with from one to
thre=e halo atoms, C,-C,4 alkoxy optionally substituted with from one to three halo atoms, halo
and -OH;

or R' and R? together with the A group when present and the nitrogen at-om to which
R? i s attached, or R' and R? together with the nitrogen atom to which R' and R? aare attached
whe=n A is absent, may optionally form a fous to eight membered ring;

R® is selected from H, C;-Cg alkyl, €,-Cg alkenyl, C,-Cs alkynyl, Cs-Cg cywcloalkyl, Cs-
Cg coycloalkenyl and (3-8 membered) heterocycloalkyl, wherein said alkyl, alke=nyl, alkynyl,
cycl oalkyl, cycloalkenyl and heterocycloalkyl are each optionally independently= substituted
withm from one to three substituents independently selected from C,-C, alkoxy, halo, -OH,
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-S(C+-Ca)alkyl -O(C1—Cy)alkyl and (3-8 membered) heterocycloalkyl;

R*is H, C4-Cs alkyl or halo;

or R® and R™ may together with the carbon atom to -which they are attached opt ionally
form a moiety sele cted from cyciopropyl, cyclobutyl, cyclopentyt, cyclohexyl, morp#iholino,
piperidino, pyrrolidine o, tetrahydrofurany! and perhydro-2H-peyran, wherein sald moiety f=ormed
by R® and R* is opotionally substituted with from one to three substituents indepermdently
selected frorm C;-Ces alkyl optionally substituted with froms one to three halo atoms, Cy-Cs
alkoxy optionally sutostituted with from one to three halo ators, halo, -OH, -CN and aliyl=

R® is selecteed from H, Ci-Cs alkyl, C,-Cs alkylene=, C,-Cg alkoxy, halo, -CN, C;-Cy;
cycloalkyl, C4-Cy, © ycloalkenyl (5-10 membered) heteroar—yl and Ce-Cqo aryl, whereimn said
alky!, alkylene and amlkoxy of R® are each optionally indepen-dently substituted with from one to
three substituents irdependently selected from halo and —CN, and wherein said cycl oalkyl,
cycloalkenyl, hetero=aryl and aryl of R® are each optionally irdependently substituted wit h from
one to three substitaents independently selected from C;-CC, alkyl optionally substitutemd with
from one to three haalo atoms, C,-C, alkoxy optionally subs tituted with from one to thre=e halo
atoms, halo and —CMN;

R’ is selected from H, Cy-Cy alkyl, C4+-Cx alk oxy, Cy-Cxp hydroxyalkyl, C;-Cy2
cycloalkyl, C4-Cy2 cyscloalkenyl, (Cs-Cao) bi- or tricycloalkyl, <{C+-Cgo)bi- or tricycloalkenyl o (3-12
membered) heterocyscloalkyl, (7-20 membered) heterobi- or heterotricycioalkyl, Ce-C1s ar—yl and
(5-15 membered) he=teroaryl, wherein R is optionally indepesndently substituted with fro m one
to four substituents independently selected from C,-Cy allyl optionally substituted witlk from
one to three halo ateoms, C,-Cy alkoxy, -OH, -CN, -NO,, -NJR°R", -C(=O)NR’R'Y, -C(= O)R",
—C(=0)0R"", -S(0)xNR°R', -S(0),R", Cs-C,, cycloalkyl, (4-12 membered) heterocycloalkyl
optionally substituteed with from one to three OH or halo groups, (4-12 mem ™bered)
heterocycloalkoxy, ©CsCyy aryl, (5-15 membered) hetercoaryl, C¢-Cy; aryloxy and  (5-12
membered) hetercar-yloxy;

or R® and R’ may together with the carbon and ritrogen atoms to which the=y are
respectively attached optionally form a (5-8 memberead) heterocycloalkyl ring, = (58
membered) heteroc=ycloalkenyl ring or a (6-8 memberewd) heteroaryl ring, whereir said
heterocycloalky!l, he terocycloalkenyl and heteroaryl! rings &are each optionally indepermdently
substituted with fron— one to three substituents independently selected from halo, C4-Ces alkyl,
optionally subsitutecd with from one to three halo atoms, CC;-Cg alkoxy optionally subssituted
with from one to tharee halo atoms, Ci-Cs hydroxyalkyl, -OOH, -(CHz)zer-1oNRR'?, -(CBHy) er.
1CEOINR’ R, -SO» JNRR'™ and C;-Cy2 cycloalkyl;

R® and R' are each independently selected fromm H, C;-Cy, alkyl wherein each
hydrogen atom of s&aid C,;-Cyp alkyl is optionally independermtly replaced with a halo atomm, C,-
Cio alkenyl, C>-Cqo aalkynyl, C4-Cq alkoxy wherein each hydr-ogen atom of said C4-Cs alk=oxy is
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optionally independently replaced with a halo atom, C»-Cs alkcenoxy, CrCg alkynoxy,
-C(=0)R", -S(O)R"", Cs-Cs cycloalkyl, C4-Cs cycloalkenyl, (Cs-Cs 4)bi- or tricycloalkyl, (Cr-
Ci1)bi- or tricycloalkenyi, (3-8 membered) heterocycloalkyl, Ce-C14 amyl and (5-14 membered)
heteroaryl, wherein saxid alkyl and alkoxy are each optionally indeprendently substituted with
from one to three substituents independently selected from halo andd —OH, and wherein said
cycloalkyl, cycloalkenwl, bi-or tricycloalkyl, bi- or tricycloalkeny!, h eterocycloalkyl, aryl and
heteroaryl are each optionaily independently substituted with from cne to three substituents
independently selected from halo, -OH, C;-Ce atky optionally indep~endently substituted with
from one to six halo atoms, C,-Cs alkenyl, C,-Cs alkenyl, C1-Ce alkodxy, C,-Cs alkenoxy, C,-Cs
alkynoxy and C;-Cg hysdroxyalkyl;

or NR°R"® may form a (4-7 membered) heterocycioalkyl, whesrein said heterocycloalkyl
optionally comprises from one to two further heteroatoms independenttly selected from N, O and
S, and wherein said hveterocycloalkyl optionally contains from one to three double bonds, and
wherein said heterocy/cloalkyl is optionally independently substitute=d with from one to three
substituents independently selected from C,-Cs alkyl optionally subwstituted with from one to
six halo atoms, C»,-Cg alkenyl, C»-Cs alkenyl, C4-Cs alkoxy, C,-Cs aalkenoxy, Co-Ce alkynoxy,
C,-C¢ hydroxyalkyl, €»-Cs hydroxyalkenyl, C,-Cs hydroxyalkenyl, halo, -OH, -CN, -NO,,
-C(=0)R", -C(=0)OR ", -S(O),R" and -§(0),NR°R"’;

R'' is selected from H, C-Cs alkyl, C5-C5 cycloalkyl, C4-Cs c=ycloalkenyl, {Cs-Ci4)bi- or
tricycloalkyl, -(C,-C4)bi- or tricycloalkenyl, (3-8 membered) heterocycl oalkyl, Cg-C1o aryl and (5-
14 membered) heteroaryl, wherein said alkyl of R"" is optionally indepaendently substituted with
from one to three substituents independently selected from —OH, - CN and C3-Cs cycloalkyl,
and wherein each hyd rogen atom of said alkyl is optionally independ ently replaced with a halo
atom, and wherein said cylcoalkyl, cycloalkenyl, heteracycloalkyl, aryl and hetereoaryl of R"'
are each optionally independently substituted with from one> to three substituents
independentiy selectexd from halo, C,-Cg alky! optionally substitute d with from one to three
halo atoms, -OH, -CN and C3-C, cycloalkyl; and

n is in each in stance an integer independently selected from zero, 1, 2 and 3,

or a pharmaceutically acceptable salt thereof.

2. A connpound according to claim 1, wherein A is abs-entoris ~2-C—; Zis —
CH,, —CH(OH) or —CH(C;-Cs alkyl); R' is Cy-Cyo alkyl, Ce-Cio aryl, (810 membered)
heteroaryl or benzo(Cs-Ce cycloalkyl), wherein when R' is C¢-Cyo @ryl, Cg-Cyo heteroaryl or
benzo(Cs-Cs cycloalkyl), R' is optionally independently substitutecd with from one to three
substituents independ ently selected from C,-Cg alkyl, halo and OH; RZ?is H or C+-Cg alkyl; R®
is H, ~CH,CH,SCH5 —O{C;-Ca)alkyl or C,-Cs alkyl; R* is H or C,-CZ alkyl; R® is H or C4-C,
alkyl; R"is C1-Cyo alkyl, C3-Cs cycloalky! or (4-10 membered) hetereocycloalkyl, wherein R is
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optionally indepenedently substituted with from onee to three substituents inde: pendently
selected from C;-Cas alkyl, C1-Cs alkoxy, OH, -NR°R'® , -C(=O)NR’R"®, -C(=O)R"", -C=(=0)OR"
and (4-6 memberecd) heterocycloalkyl optionally substituted with from one to three COH or halo
groups; and R®, R' and R*" are each ind ependently sselected from H and C-Cq alky, wherein
each hydrogen atorm of said C,-C¢ alkyl is optionally imdependently replaced with a hmaio atom.

3. A compound according to claim 2, wwherein A is absent; R’ is be nzo(CsCs
alkyl) optionally sulbstituted with from one to three s ubstituents independently selexcted from
C4-Cg alkyl, halo arnd OH; R%is H or C-Cs alkyl; R® s H, —CH,;CH,SCH; , -CH,CH;0CH; or
C1-Ce alkyl; R* is I or C;-Cs alkyl; R® is H or Ci-Ces alkyl; R” is C4-Cyo alkyl, whe=rein R is
optionally indepen dently substituted with from on e to three substituents indezpendently
selected from C1-CSs alkoxy, OH, -NR°R®, -C(=0)N R°R™, -C(=O0)R", -C(=0)OR' " and (4-6
membered) heteroczycloalkyl .

4. A compound according to claim 3, winerein R’ is optionally substituteed with
-NR°R™®, morpholirmo, pyrrolidinyl or piperidinyl.

5, A ecompound according to claim 3, wwherein R* is H and R® is mesthyl, ethyl
butyl, isabutyl, propoyl, isopropyl, -CH,CH 2SCH3 or -CH,CH,0CH,.

6 - A compound according to cdlairm 3, wherein R' is 1, 2 3, 4-
tetrahydronaphthal -ene or indanyl optionally substitutead with 1 te 3 fluorine or chlorin e atoms.

0

7. A compound according to claim 2, wherein A is —ZC—; Z i= -CH,, -
CH(OH) or —CH(C 4-Cs alkyl); R' is C-C+0 alkyl, Ce-"C;p aryl or (6-10 membered) Ieteroaryl,
wherein said alkyl, aryl and heteroaryl are optionally independently substituted witt— from one
to three substituen ts independently selected from C4 -Cg alkyl, halo and OH; R?is Hor C-Cg
alkyl; R® is H or C-a-Ce alkyl; R* is H or C1-Cg alkyl; FR® is H or C-C¢ alkyl; R’ is C-mw-C1o alkyl,
Cs-Cg cycloalkyl or (4-10 membered) heterocycloalky~!, wherein R’ is optionally indespendently
substituted with fro-m one to three substitiients indepesndently seiected from C-Cg amlkyl, C+-Cq
alkoxy, OH, —NFR'R™, -C(=O)NRR", -C(=O)R'”", -C(=O)OR'' and (4-6 nembered)
heterocycloalkyl op>tionally substituted with from one to three OH or halo groups.

8. A compound according to claimm 7, wherein the (4-10 rnmembered)
heterocycloalky! gr—oup of R is azetidinyl, pyrrolidiny-1 or piperidinyl; and the (4-6 mmembered)

i

9. A ecompound according to claim 7, wwherein R1 is aryl, A is —&C—; 7is~

heterocycloalkyl sumbstituent of R’ is morpholino, pyrrolidinyt or piperidinyl.

CH,.
10. A scompound according to claim 9, werherein and R isa C4-Cg alkyl optionally
substituted with -N BR’R'®, morpholino, pyrrolidinyl or peiperidinyl.
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11. A compound according to claim 1 selecteed from the group consisting of. 3-
(4-{2-[2-(3,5-Difluor-o-pheny!)-acetylamino}-pentanoylamin o}-imidazol-1-yl)-butyric acid rmethyl
ester,

3-{4-[2-(2-Hydroxy-3-methyl-butyrylam ino)-pentaroylamino]-imidazoi-1-yl}-3-me&thyl-
butyric acid methyl ester;

3-(4-{2-[2-(3,5-Difiuoro-phenyl}-acetylamino}-pent anoylamino}-imidazol-1-yl)-3-
methyl-butyric acid methyl ester;

3-{4-[2-(2-Hydroxy-3,3-dimethyl-butyrylamino)-pemntanoylamino]-imidazol-1-yl}-3—
methyl-butyric acid methyl ester;

2-(2-Hydromxy-3,3-dimethyl-butyrylamino)-pentano=ic  acid [1-(1-ethyl-propy~I)-1H-
imidazol-4-yl]-amidl e,

2-[2-(3,5-D>ifluoro-phenyl)-acetylamino]-pentanocic= acid [1-(1-ethyl-propy!)-1H-
imidazol-4-yl]-amicle;

2-[2-(3,5-D3ifluoro-phenyl)-2-hydroxy-acetylamino-pentanoic acid [1-(1-ethyl-pr-opyl)-
1H-imidazol-amide=

2-(4-{2-[2-«3,5-DIfluoro-phenyl)-acetyilam ino]-penfkanoylamino}-imidazol-1-yl)-2-
methyl-propionic a<«id methy! ester;

2-(4-{2-[2- 3,5-Difluoro-phenyl)-2-hydroxy-acetyleamino]-pentanoylamino}-imidaz ol-1-
yl)-2-methyl-propicenic acid methyl ester;

2-{4-[2-(2- Hydroxy-3,3-dimethyl-butyrylarnino)-pe- ntanoylamino]-imidazol-1-yl}-2—
methyl-propionic a cid methy! ester;

2-{4-[2-(2- Hydroxy-3-methyl-butyrylamino)-pentaroylamino}-imidazol-1-yl}-2-me: thyl-
propionic acid met hy! ester;

3-(4-{2-[2- (3,5-Difluoro-phenyl)-acetylamino]-propaionylamino}-imidazoi-1-yl)-3-nmethyl-
butyric acid methyll ester;

3-{4-[2-(2- Hydroxy-3,3-dimethyl-butyrylarnino)-preapionylamino}-imidazol-1-yi}-3-
methyl-butyric acicd methy! ester;

4-(4-{2-[2- (3,5-Difluoro-phenyl)-acetylaminao}-pen®&anoylamino}-imidazol-1-yi)-
piperidine-1-_carboxylic acid tert-butyl ester;

2-[2-(3,5-[Diflucro-phenyl)-acetylamino]-pentanoic= acid [1-(1,1-dimethyl-2-pyrrol idin-1-
yl-ethyi}-1H-imida=o0l-4-yl]-amide;

2-[2-(3-Tri-fluoromethyl-phenyi)-acetylamino]-pent-anoic acid [1-(1,1-dime thyl-2-
pyrrolidin-1-yl-ethy»1)}-1H-imidazol-4-yl]-amide;

2-[2-(3-Tri-fluoromethoxy-phenyl)-acetylamino]-pe=ntanoic  acid  [1-(1,1-dime-thyl-2-
pyrrolidin-1-yl-ethy#i)-1 H-imidazol-4-yl]-amide;

2-[2-(3.,5-Difluoro-phenyl)-acetylamino}-pentancic=  acid [1-(1,1-dimethyl-2-morpoholin-
4-yl-ethyl)-1H-imidl azol-4-yl]-amide;
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2-[2-(3,5-Difluoro-phenyl)-2-hydroxy-acetyleaminol-pentanoic acid [1-(1,1-d imethyl-2-
pyrrolidin-1 -yl-ethyl)-1H-imidazol-4-yi]-amide;

2-[ 2-(3.5-Difluoro-phenyl)-2-hydroxy-acetyl=amino]-pentanoic  acid [1-(1-eth=yi-propyl)-
1H-imidazol-4-yl]-amide;

2-[2-(4-Phenyl-thiazol-2-yl)-acetylamino)-pe=ntancic acid [1-(1 ,1-dimethyl-2— pyrrolidin-
1-yl-ethyl)- 1H-imidazol-4-yi]-amide;

2-2-(3-Trifluoromethyl-phenyl)-acetylamino. }-pentanioic acid [1-(1,1-d imethyl-2-
morpholin—4-yl-ethyl}-1H-imidazol-4-yl]-amide;

2-¢ 2-Hydroxy-3-methyl-butyrylamino)-penta noic acid [1-(1,1 -dimethyl-2-pyrroofidin-1-yl-
ethyl)-1H-ismidazol-4-yl]-amide;

2-€ 2-Hydroxy-3,3-dimethyl-butyrylamino)-pesntancic acid [1-(1,1-dimethyl-2—pyrrolidin-
1-yl-ethyl)— 1H-imidazol-4-yl}-amide;

2-g2-Hydroxy-3-methyl-butyrylamino)-penta noic acid [1-(1,1-dimethyl-2-mcmholin-4-
yl-ethyl)-1H-imidazol-4-yl]-amide;

2-F2-(3,5-Difluoro-phenyl)-2-hydroxy-acetyl=amino}-pentanoic acid [1~(1,1-c¥ imethyl-2-
morpholin—4-yl-ethyl)-1H-imidazol-4-yll-amide;

2-g2-Hydroxy-3,3-dimethyl-butyrylamino)-pentanoic acid [1-(1,1-dimethyl-2-rmorpholin-
4-yl-ethyl)— 1H-imidazol-4-yl]-amide;

2-2-(3,5-Difluoro-phenyl)-acetylamino]-4-mm ethyl-pentanoic  acid [1-(1,1-dE imethyl-2-
pyrrolidin--d -yl-ethyl)-1H-imidazol-4-yij-amide;

2-F 2-(3,5-Difluoro-phenyl)-acetylamino]-N-[ # -(1,1-dimethyl-2-pyrrolidin-1-yl-e=thyt)-1H-
imidazol-4—yl]-propionamide;

(4--{2-[2-(3,5-Difluoro-phenyi}-acetylamino}—pentanoylamino}-imidazol-1-yl)-=acetic
acid methyv| ester;

2-g4-{2-[2-(3,5-Difluoro-phenyl)-acetylaminca]}-pentanoylamino}-2-methyl-imictazol-1-
yl}-2-methwyl-propionic acid methyl ester;

2-[2-(3,5-Diftuoro-phenyl)-acetylamino}-pen tanoic acid [1-(2-methoxy-1,1 -dimethyi-
ethyl)-1H-i midazol-4-yll-amide;

4-g4-{2-[2-(3,5-Difluoro-phenyl)-acetylaminc}-pentan oylamino}-imidazol-1-yl »-benzoic
acid methysl ester;

2-[2-(3,5-Difluoro-phenyi)-acetylamino}-pen tanoic acid {1-[1-(2,2-dimeth yl-propyl)-
pyrrolidin-3-yl]-1H-imidazol-4-yi}-amide;

3-g4-[2-(6,8-Difluoro-1,2,3,4-tetrahydro-nap#hthalen-2-ylamino)-pentanoylam&no]-
imidazol-1—yi}-butyric acid methyi ester;

2-g4-[2-(6,8-Difluoro-1,2,3,4-tetrahydro-nap Bthalen-2-ylamino)-pentanoylamino]-
imidazol-1—y}-2-methyl-propionic acid methyl ester;
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2-(6,8-Diflumoro-1,2,3,4-tetrahydro-naphthalen-2—~ylamino)-pentanoic  acid [M-(1-sthyl-
propy!)-1H-imidazo -1-4-yl]-amide;

3-{4-[2-(6,3-Difluoro-1 \2,3,4-tetrahydro-naphtha@len-2-ylamino)-pentanoylamisno]-
imidazol-1-yl}-3-me=thyl-butyric acid methyt ester;

2-[2-(3,5-D~-ifluoro-phenyl)-acetylamino]-pentanoeic  acid [1-(2-isopropylaamino-1,1-
dimethyi-ethyl)-1H—imidazol-4-yl}-amide;

2-[2-(3,5-D ifluoro-phenyl)-acetylamino]-pentanawic acid [1-(1,1-d imethyl-2-
methylamino-ethy!»-1H-imidazol-4-yil-amide;

2-[2-(3,5-Dmifluoro-phenyl)-acetylamino]-pentanceic acid [1~(2-benzyl=amino-1,1-
dimethyl-ethyl)-1H—imidazol-4-yl}-amide;

2-[2-(3,5-Dmifluoro-phenyl)-acetylamino}-pentancwic acid {1-[2-(2,2- -dimethyi-
propylamino)-1, 1-d imethyl-ethyl]-1H-imidazol-4-yl}-amicle;

2-[2-(3,5-D»ifluoro-phenyl)-acetylamino}-pentancaic  acid  [1-(2-dimethyleamino-1,1-
dimethyl-ethyi)-1H—imidazol-4-yl]-amide;

2-[2-(3,5-Dwiflucro-phenyl)-acetylamino]-pentancic acid {1-[1,1-dimethyl-2-a(1-phenyl-
ethylamino)-ethyl]- “1H-imidazol-4-yl}-amide;

2-[2-(3,5-Dmifluoro-phenyl)-acetylamino}-pentancic acid [1-(1,1-dimethyl-3-rmorpholin-
4-yi-propyl)-1H-imi=dazol-4-yl}-amide;

2-[2-(3,5-Diflucro-phenyl)-acetylamino}-pentanoic acid [1-(1,1-dimethyl-3-pywrrolidin-1-
yl-propyl)-1H-imide=zoi-4-yl]-amide;

2-(6,8-Difli_ioro-1,2,3,4-tetrahydro-naphthalen-2—ylamino)-pentancic  acid [1-(1,1-
dimethyl-2-pyrrolid in-1-yi-ethyl)-1H-imidazol-4-yl]-amide=;

2-(5-Chloren-indan-2-ylamino)}-pentanoic acid [ 1-(1,1-dimethyl-2-pyrrolidin-# -yl-ethyl)-
1H--imidazol-4-yi]-=amide;

2-(Indan-2 -ylamino)-pentanoic acid [1-(® ,1-dimethyl-2-pyrrolidin-1-yl—ethyt)-1H-
imidazol-4-y(J-amicde;

2-(6-Fluoreo-1,2,3,4-tetrahydro-naphthalen-2-ylammino)}-pentanoic acid {1-(1,1 -dimethyl-
2-pyrrolidin-1-yl-etlhyl)- 1H-imidazol-4-yl}-amide;

2-(6-Chlorwo-1,2,3,4-tetrahydro-naphthalen-2-yleamino)-pentanoic acid [1-(1,1 -dimethyl-
2-pyrrolidin-1-yl-etlhyl)-1H-imidazol-4-yl}-amide;

2-(6,8-Dickioro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic  acid [t-(1,1-
dimethyl-2-pyrrolid in-1-yl-ethyl)-1H-imidazol-4-ylj-amide=;

2-(5,7-Dirmethyl-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic  acid [1-(1,1-
dimethyl-2-pyrrolid in-1-yl-ethyl}-1H-imidazol-4-yl}-amide>;

2-(1,2,3,4—Tetrahydro-naphthalen-2-ylamino)-peantancic  acid [1-(1,1-d . imethyl-2-
pyrrolidin-1-yl-ethy—1}-1 H-imidazol-4-yl]-amide;
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2-(6-1sopropyl-1 ,2,3,4-tetrahydro-naphthalen-2-ylamino}-pentanoic  acid [1-(1,1-
d imethyl-2-pyrrolidin-1-yl-ethyl)-1H-imidazol-4-ylj-amide;

2-(2-(2-Fluoro-phenyl)-1-methyl-ethylamino]-pentanoic acid [1-(1,1 -dRimethyl-2-
p» yrrolidin-1-yl-ethyl}-1H-imidazol-4-yi]-amide;

2-[1-Methyl-2-(3-trifluoromethyl-pheny)-ethylamino)-pentanoic acid [1 -(1,1 -dimethyl-
2= -pyrrolidin-1-yl-ethyl)-1H-imidazol-4-yl}-amide;

2-(5,7-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic acid [1-(1,1-
dlimethyl-2-pyrrolidin-1-yl-ethyl)-1H-imidazol-4 -yi]-amide;

2-(6-Bromo-1,2,3,4-tetrahydro-naphth alen-2-ylamino)-pentanoic acid [1-(1 .1 -dimethyl-
2 -pyrrolidin-1-yl-ethyl}-1H-imidazol-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyl)-ethylamino}-pentanoic acid [1-(1,1-dimethyl-2-pwyrrolidin-1-
y=l-ethyl)-1H-imidazol-4-y!]-amide,

2-[2-(3,5-Difluoro-phenyl)-1-methyl-ethylamino]-pentanoic  acid [1-(1,1-cdimethyl-2-
P yrrolidin-1-yl-ethyl)-1H-imidazol-4-yl}-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-nap hthalen-2-ylamino)-pentanoic acid [ 1-(1-ethyl-
ropyl)-1H-imidazol-4-yi]-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-nap hthalen-2-ylamino)-pentanoic  acid [1-(1,1-
ddimethyl-3-morpholin-4-yi-propyl)-1H-imidazol-4-yl]-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-nap hthalen-2-ylamino)-pentanoic  acid [1-(1,1-
cdimethyi-2-morpholin-4-yl-ethyl)-1H-imidazol-4-yi]-amide;

2-[2-(3,5-Diflucro-phenyl)-acetylamino]-pentanoic acid {1-[1,1-dimethyl-2—(1-phenyi-
ethylamino)-ethyl]-1H-imidazol-4-yl}-amide;

2-(6,8-Dichloro-1,2,3 4-tetrahydro-naphthalen-2-ylamino)-pentancic  acid [-(1,1-
cdimethyl-2-morpholin-4-yl-ethyl)-1H-imidazol-4-yl]-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-nap hthalen-2-ylamino)-4-methyi-pentano iec acid [1-
( 1,1-dimethyl-2-pyrrolidin-1-yl-ethyl)-1H-imida=zol-4-ylj-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-nap hthalen-2-ylamino)-N-[1-(1,1-dimethy | —2-
oyrrolidin-1-yl-ethyl)-1H-imidazol-4-yl]-propion amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-nap hthalen-2-ylamino)-pentanoic acicll [1-(2-
cdimethylamino-1,1-dimethyl-ethyl)-1H-imidazol-4-yl]-amide;

4-{4-[2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoylarm inoj-
i midazol-1-yl}-benzoic acid methyl ester;

2-(6,8-Difluoro-1,1-dimethyl-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pent==noic acid
[ 1-(1.1-dimethyl-2-pyrrolidin-1-yi-ethyl)-1H-imidazol-4-y{]-amide;

2-(6-1sopropyl-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic  acid [1-(1,1-
dimethyl-2-pyrrolidin-1-yl-ethyl)-1 H-imidazol-4 -yl]-amide;
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2-(6,8-DiflLoro-1,2,3,4-tetrahydro-na phthalen-2-ylamino)-pentanoic

hydroxy-1,1-dimettyl-ethyl)-1H-imidazoi-4-yl J-amide;

2-[2-(3,5-Difluoro-phenyt)-acetylamiro]-pentan«oic

imidazol-4-yl}-amicte;

2-[2-(3,5-DDifluoro-phenyl)-acetylamimo]-pentan=oic  acid

ethyl)-1H-imidazol—4-yiJ-amide;
2-[2-(3,5-Difluoro-phenyl)-acetylamimo]-pentan
propy!)-1H-imidazol-4-yl}-amide;,
2-[2-(3,5-[Difluoro-phenyl)-acetylamir oj-pentan
4-yl}-amide;
2-[2-(3,5-[Difluoro-phenyl)-acetylamirz o]-pentan
imidazol-4-yl]-amicle;
2-[2-(3,5-[Diflucro-phenyl)-acetylamir o]-pentan
imidazol-4-yl}l-amicie;
2-[2-(3,5-[Difluoro-phenyl}-acetylamirs o]-pentan
4-yl)-amide;
2-[2-(3,5-[Difluoro-phenyl}-acetylamin o]-pentan
piperidin-4-ylj-1H-mmidazol-4-yl}-amide;
2-[2-(3,5-[Difluoro-phenyl)}-acetylamin o]-pentarny
piperidin-4-y!]-1 H-mmidazol-4-yl}-amide;
2-[2-(3,5-Difluoro-phenyi)-acetylamin ol-pentan
piperidin-4-yi]-1 H-#midazol-4-yl}-amide;
2-[6-(4-FlLaoro-phenyl)-1,2,3,4-tetrahysdro-naph

PCT/IB200BS/000659

aci d [1-(2-

acid [1-(2-hydroxwy-ethyl)-1 H-
[1-(2-hydroxy-1 . 1-dimethyl-
oic acid [1-(3-hydroxy-1 4 1-dimethy!-
oic acid (1-piperidin-4-yi-1 H-imidazol-
oic acid [1-(1-methyl-pipericain-4-yl)-1H-
oic acid [1-(1-acetyl-pipericdin-4-yl)-1Hi-
oic acid (1-piperidin-4-yl-1 H-imidazol-
oic acid {1-[1-(3,3-dimet hyl-butyryl)- -
oic acid {1-[1-(3,3-dim ethyl-butyl)- :
oic acid {1-[1-(2,2-dime—thyl-propyl )-

thalen-2-ylamino]-pentanoic=  acid [1-

(1,1-dimethyl-2-py rrolidin-1-yl-ethyl)-1H-imideazol-4-yl]-=amide;

2-[(6,8-Dif 1uoro-1,2,3,4-tetrahydro-na phthalen—2-yl)-methyl-amino]-pentancic acid [1-
(1,1-dimethyl-2-py rrolidin-1-yl-ethyl)-1H-imideazol-4-yl]-samide;

2-[2-(3,5-Difluoro-phenyl)-acetytamin ©]-pentan

oic acid [7-(2,2-dimethyl—propyl)-5,5-

dimethyl-5,6,7,8-te=trahydro-imidazo[1,5-a]pyrazin-1-yi] —~amide;

2-(6,8-Difts uoro-1,2,3,4-tetrahydro-naphthalen-=2-ylamino)-pentanoic

dimethyl-propylammino)-1,1-dimethyi-ethyi]-1H -imidazol—4-yl}-amide;

2-(6,8-Difl: uoro-1,2,3,4-tetrahydro-naphthalen-=2-ylamino)-pentanoic

dimethyl-2-piperid &n-1-yl-ethyl)-1H-imidazol-4 —yi]-amide;

2-(6,8-Difl - woro-1,2,3,4-tetrahydro-naphthalen-22-ylamino)-pentanoic

dimethylamino-1,1 -dimethyl-ethyl)-1H-imidazol-4-yl]-armide;

2-(6,8-Difl 1 woro-1,2,3,4-tetrahydro-nap hthalen-=2-ylamino)-pentancic

acid  {1-2-(2,2-
acicd  [1-(1,1-
ac id [142-
acicd  {1-[1,1-

dimethyl-2-(2,2,2-t-rifluoro-ethylamino)-ethyi]-1 H-imidaz=ol-4-yi}-amide;
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2-(6,8-Difluoro-1,2,3,4-tetrahydro-naph thalen-2-ylamino)-pentanocic  acid 1-(1,1-
dimet tyi-2-pyrrolidin-i-yl-ethyl)-1H-imidazol-4-wyl-amide;

2-(6,8-Difluoro-1,2,3.4-tetrahydro-naph. thalen-2-ylamino)-pentancic  acid 1-(1,1-

dimet hyl-2-pyrrolidin-1-yl-ethyl)-1H-im idazol-4-=yll-amide;

2-(6,8-Difluoro-1 ,2,3,4-tetrahydro-naphathalen-2-ylamino}-pentanoic acicd [1-(3-

hydro»xy-cyclobutyl}-1H-imidazol-4-ylj-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-nap hathalen-2-ylamino)-pentanoic acid  {1-[2-(2,6-

dimethyl-morpholin-4-yi)-1,1-dimethyl-ethyl}-1 FHl-imidazol-4-yl}-amide;

2-(8,8-Difluoro-1,2,3,4-tetrahydro-naptathalen-2-ylamino)-pentanoic acid «(1-{2-[(2,2-

dimet-hyl-propyl)-methyl-amino)-1,1-dimethyl-et-hyl}-1H-imidazol-4-yl)-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naprwthalen-2-ylamino)-pentanoic  acid {1-11,1-

dimethyl-2-(4-methyi-piperazin-1-yl)-ethyl]-1H-i midazo!-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino-pentanoic acid [1-(2-morpholin-4-yl -ethyl)-1H-

imida zol-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyi)-acetylaminoR-pentanoic acid {1-[2-(2,2-dimethy}-

propyslamino)- ethyi]-1H-imidazol-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylaminol-pentanoic acid {1-[2-(4-methyl-pipe razin-1-yl)-

ethyl] -1H-imidazol-4-yf}-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylaminol-pentanoic acid [1-(2-hydroxy-1,1,2-trimethyl-

propyl}-1H-imidazol-4-yl}-amide;

2-[2-(3,5-Diflucro-phenyl}-acetylaminoll-pentanoic acid [1-(3-hydroxy-1,1,3-trimethyl-

butyl »-1H-imidazol-4-yi}-amide;

2-[2-(3,5-Diflucro-phenyl)-acetylaminoll-pentanoic  acid  {1-(2-ethyl-2-hyydroxy-1,1-

dimethyl-butyl)-1H-imidazol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino§-pentanoic  acid  [1-(3-ethyl-3-hwydroxy-1,1-

dimetthyi-pentyl)-1H-imidazol-4-yl}-amide;

2-[2-(3,5-Difluoro-phenyi)-acetylaminoJl-pentanoic acid (1-tert-butyl-1H-imicdazol-4-yl)-

amidee;

2-12-(3,5-Diflucro-phenyl}-2-hydroxy-acsetylamino}-pentanoic  acid  (1-ter—t-butyl-1H-

imidemzol-4-yl) —amide;

2-(2-Hydroxy-3,3-dimethyl-butyrylamin o)-pentanoic acid (1-tert-butyl-1H-Emidazol-4-

yl)-armide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-napthalen-2-ylamino)-pentanoic acid (M -tert-butyl-

1H-imnidazol-4-yt)-amide;
2-[2~(3,5-Difluoro-phenyl)-2-hydroxy-acetylamino]-N-(1-isopropyl-1 H-imidaz=ol-4-yl )~
propi-<onamide;
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2-(2-Haydroxy-3,3-dimethyl-butyrylamino)}-permtanoic acid (1-isopropyl-1 H-@imida=zol-4-
yi)-amide;

2-[2-(33.5-Difluoro-phenyl}-acetylamino}-pent=ancic  acid {1-[2-(3-hydroxy-ps yrolidin-1-
y1)-1,1-dimethwyl-ethyl]-1H-imidazol-4-yl}-amide;

2-[2-(33,5-Difluoro-phenyi)-acetylamino}-pent=anocic  acid  {1-[1 -(2,2-dimetyl-propyl)-
azetidin-3-yij- ¥ H-imidazol-4-yl}-amide;

2-[2-(3 5-Difluoro-phenyl)-acetylamino]-pent=anoic acid {1-[1-(2,2-dimethyl—propionyl)-
azetidin-3-yl]- 1 H-imidazol-4-yl}-amide;

2-[2-(3,5-Diﬂuoro-pheny1)—abetylamino]-pentanoic acid [1-(2-isopropaxy-1, “1-dimethyl-
ethyl)-1H-imid azol-4-yi}-amide;

2-(6,8—Difluoro-1,2,3,4-tetrahydro-1,4-metharo-naphthalen-2-ylamino)-pent- anoic  acid
[1-(1,1-dimeth yl-2-morpholin-4-yl-ethyl)-1H-imidazol--4-yi]-amide;

2-(5,7 —Difluoro-chroman-3-ylamino)-pentanoiic acid [1-(1,1-dimethyl-2-morgpholin-4-yl-
ethyl)-1H-imid azol-4-yil-amide;

2-(4,6—Difluoro-tricyclo[6.2.2]dodeca-2(7),3,5 -trien-9-ylamino)-pentanoic acsid [1-(1,1-
dimethyl-2-momrpholin-4-yl-ethyl)-1H-imidazol-4-yl]-anmide;

2-(Napohthalen-2-ylamino)-pentanoic acid [1—(1,1-dimethyi-2-morpholin-4-yll-ethyl)-1H-
imidazol-4-yl]- @amide;

2-(Quinolin-3-ylamino)-pentanoic acid [1—(1,1-dimethyl-2-morpholin-4-yE-ethyl)-1H-
imidazol-4-yl]- amide;

2-(1-Mlethyl-1H-indol-3-ylamino)-pentanoic acid [1-(1,1-dimethyl-2-morppholin-4-y}-
ethyl)-1H-imid azol-4-yl]-amide;

2-[2-(3,5-Difluocro-phenyl)-acetylamino}-pent=anoic acid [1-(1,1-dimethyl-2-pe yrrolidin-1-
yl-ethyl)-2-triffiluoromethyl-1H-imidazol-4-yl}-amide;

2-[2-(3,5-Diflucro-phenyl)-acetylamino}-pent=anoic acid [1-(1,1-dimethyi-2-pwyirolidin-1-
yl-ethyt)-2-fluos ro-1H-imidazol-4-yi]-amide;

2-[2-(3,5-Diflucro-phenyl)-acetylamino]-pent=anoic acid [1-(1,1-dimethyl-2-psyrrolidin-1-
yl-ethyl}-2-phe=nyl-1H-imidazol-4-yl]-amide;

2-[2-(33,5-Diflucro-phenyl)-acetylaminol-pent=anoic acid [1-(1,1-dimethyl-2-p» yrrolidin-1-
yl-ethyl)-5-phe=nyl-1H-imidazol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pent=anoic acid [1-(1,1-dimethyl-2-p= yrrolidin-1-
yl-ethyl)-5-trifliuoromethyl-1H-imidazol-4-yl]-amide;

5-{2-[22-(3,5-Difluoro-phenyl}-acetylamino]-pe-ntanoylamino}-3-(1,1-dimethyl—2-
pyrrolidin-1-yl-ethyl)-3H-imidazole-4-carboxylic acid rmnethyl ester;

2-[2-(8,5—Diﬂuord—phenyl)—acetwamino]—pentanoic acid (6,6-dimettyl-5,6,7,8-
tetrahydro-imicdazof1,5-a]pyridin-1-yl}-amide;



10

15

20

25

30

PCT/IB200S /000659

WO 20005/092864

97

2-[2-(3,5-Difluoro-phenyl)-acetylamino]-peritanoic acid (6-methyl-5,6,7 ,8-te=trathydro-
imi dazo[1,2-a)pyridin-2-yl)-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino}-peritancic acid (3,4-dihydro-2H-im idazo[5,1-
b][1,3Joxazin-8-yl)}-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino]-peritanoic acid (1H-imidazo[1,2-a_]pyridin-3-
yl)—amide;

2-[2-(3,5-Difluoro-phenyl)-ethylamino]-pentanoic acid [1-(1,1-dimethyl-2-pywrrolidin-1-
yl-ethyl)-1H-imidazol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl)-2-hydroxy-ethylaamino]-pentanoic acid [1-(1,1-d imethyl-2-
pyrrolidin-1-yl-ethyl)-1H-imidazol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyt)-1-methyl-ethylarninoj-pentanoic  acid  [1-(1,1-d imethyl-2-
pyrrolidin-1-yl-ethy!)-1H-imidazol-4-yl]-amide;

2-(3,5-Difluoro-benzylamino)-pentanocic a<id [1-(1,1-dimethyl-2-pyrrolidin- M -yl-ethy)-
1H -imidazol-4-yl]-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthat en-2-ylamino}-pentanoic acid [t-(1-
dinnethylaminomethyl-cyclopentyl)-1H-imidazol-4-y ¥}-amide; and

2-(6,8-Difluoro-1-hydroxy-1,2,3,4-tetrahydr o-naphthalen-2-ylamino)-pentano ic acid {1-
(1, 1-dimethyl-2-pyrrolidin-1-yl-ethyl}-1H-imidazol-4—yi]-amide

and pharmaceutically acceptable saits ther-eof.

12. A compound of claim 1, wherein the stereochemistry of the R=® and R*
substituents are shown below:

4
R \\\\\\\R l
A ‘-\ M R7
1= ~y = /N/
__——:k 6
N R
R? O

13. A compound of claim 12, wherein IR* and R? are -H.

14. A pharmaceutical composition for treating a disease or conditiorm selected
froom the group consisting of Alzheimer's disease, hereditary cerebral hemorrihage with
amyyloidosis, cerebral amyloid angiopathy, a prion-mediated disease, inclusion bodyw myositis,
stroke, multiple sclerosis, head trauma, mild cogniltive impairment and Down'’s Syncdlirome in a
mammal, comprising an amount of the compound according to claim 1 that is e—ffective in
inh ibiting AB-peptide production or treating such di=sease or condition, and a pharmaaceutically
acceptable carrier.
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15. Use of the compeound according to claim =1 in the manufacture of a
mediecament for inhibiting AB-pepti de production, wherein the ssaid compound is effective i n
inhibi ting AB-production.

16. Use of the compround according to claim —1 in the manufacture of a
mediecament for treating a diseasse or condition selected froom the group consisting Of
Alzheximer's disease, hereditary c erebral hemorrhage with armyloidosis, cerebral amyloi d
angiopathy, a prion-mediated disease, inclusion body myositi s, stroke, multiple sclerosis,
head trauma, mild cognitive impair ment and Down’'s Syndrome ., wherein the said compoun d
is effexctive in inhibiting AB-producti on or treating such disease or condition.

17. Use of (a) the compound according to claim 1; and (b) a memory
enhamcement agent, antidepressa nt, anxiolytic, antipsychotic aagent, sleep disorder agen 1,
anti-imflammatory agent, anti-oxida nt agent, cholesterol modula_ting agent, a Histamine (H=)
antaggonist or anti-hypertensive agentin the manufacture of &a medicament for treating a
disea se or condition associated with AB-peptide production, weherein the active agents “=a”
and “ b" above are present in amouants that render the composition effective in treating suc h
disea se or condition.

18. Use of (a) the compound according to claaim 1; and (b) a memory
enharicement agent, antidepressa nt, anxiolytic, antipsychotic &agent, sleep disorder agen-t,
anti-imflammatory agent, anti-oxida nt agent, cholesterol modula ting agent, a Histamine (H2®)
antageonist or anti-hypertensive agient in the manufacture of & medicament for treating a
disea=se or condition selected from the group consisting of AlzBheimer's disease, hereditary
cereb-ral hemorrhage with amyloi dosis, cerebral amyloid an giopathy, a prion-mediatecd
diseasse, inclusion body myositis, stroke, multiple sclerosis, Inead trauma, mild cognitives
impaiwment and Down's Syndrome, wherein the active agents “&2” and “b" above are preserst
in ameounts that render the composi tion effective in treating suchm disease or condition.

19. A pharmaceutical c omposition for treating a disesase or condition associated
with tlhe modulation of the Notch siignaling pathway comprising the compound of Formula |
accorading to claim 1, or their pharm aceutically acceptable salts.
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20. The composition of claim 19, whearein the disease or concdition is selected
from the group c<consisting of cancer, arterioscl erosis, diabetic retinopa_thy, rheumatoid
arthritis, psoriasis , inflammatory bowel disease, imflammation, asthma, gra—ft rejection, graft
versus host diseasse, autoimmune disease and trarsplant rejection.

21. The= composition of claim 20, wherein the disease or condlition is selected
from the group con=sisting of cancer.

22. Usea of the compound according to claim 1 in the maanufacture of a
medicament for tre ating a disease or condition selexcted from the group conssisting of cancer,
anteriosclerosis, di abetic retinopathy, rheumatoid arthritis, psoriasis, inflammmatory bowel
disease, inflamma-tion, asthma, graft rejection, Qraft versus host diseasse, autoimmune
disease and transp lant rejection, wherein the said compound is effective in nmodulating Notch
signaling pathway or treating such disease or condition.

23. A compound according to claim 1, substantially as herein described and
exemplified.

24. A pha rmaceutical composition according to claim 14 or 19, substantially as
herein described amad exemplified.

25. Use aczcording to any one of claims 15, 16, 17, 18 or 22, substantially as herein

described and exermrplified.
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