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Como resultado del examen de fondo, realizado con fundamento en el articulo 45

de la Decision 486 de la Comision de la Comunidad Andina, se le comunica:
1. Documentos estudiados
1.1. Descripcién: Folios: 17 a 788 Como se radicé inicialmente
1.2.Reivindicaciones: Folios 817 a 789 Cgmo se radicé inicialmente

1.3. Prioridad; Folio 1: US11/010.772, 13/dic/2004

L0000

2. Objeto de la invencidn
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Titulo de la solicitud: INHIBIDORES HETEROCICLICOS DE ASPARTIL
PROTEASA.
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El objeto de la solicitud se refiere a 372 compuestos, con estructura quimica

diferente.

-Reivindicacion 1: 372 compuestos de estructuras diferentes.

-Reivindicacién 2: Composiciones que los contienen.

-Reivindicaciones 3-6, 8-13,15: Procedimiento de tratamiento que consiste en
administrar un compuesto a un paciente

-Reivindicacién 7,14: Composiciones ‘que contienen los compuestos en mezcla
con oftros.

Se catalogd la invencién, segun la Clasificacion Internacional de Patentes (IPC.):
C07D233/88; C07D235/02;, C07D239/22; CO7D271/07;, CO7D401/04; C07D401/086;

C07D401/10; CO7D401/12; C07D401/14; C07D403/04; C07D403/06; CO7D403/10;

C07D403/12; C07D403/14; C07D405/04; C07D405/06; C07D405/10; CO7D405/12; |
C07D405/14; C07D407/14, C07D409/06; C07D409/10; C07D409/14; C07D413/06;
C07D413/12; CO7D413/14;, C07D417/12; C07D271/06; CO7D233/00; C07D235/00;
C07D239/00; C07D271/00; C07D401/00; C07D403/00; C07D405/00; CO7D407/00;
C07D409/00; C07D413/00; CO7D417/00;, "AB1K31/4168; AB1K31/4178:
C07D233/88; C07D239/22; CO7D271/06; CO7D404/04; C0O7D401/10; C07D401/12;
C07D401/14; CO7D403/06; C07D403/10; CO7D403/14; CO7D405/06; CO7D405/14;
C07D407/14 S

3. De la solicitud de Patente |
3.1. Reivindicaciones (articulo 30 D 486 de la C.A.N.)

-Las reivindicaciones 7 y 14 no son claras, porque reclaman composiciones que

comprenden un compuesto de cualquiera de los que se trata la reivindicacion 1

con un inhibidor de colinesterasa o un agonista my muscarinico o un antagonista |
m2 o un inhibidor gamma secretasa o un inhibidor de HMG-CoA reductasa o un {
agente anti-inflamatorio no esteroidal.. En pri"rﬁer lugar la reivindicacién no esta

perfectamente delimitada, ya que los é‘é@dndés principios activos de la mezcla no ‘
estan referenciados por tan solo una actividad#drmacolégica deseada, o sea es un

resultado por investigar; en segu’hdéf'l[@a’fi;ﬁ?)‘:é”e éncuentra el sustento técnico en

la descripcion, donde se ensefie la actividad real de las mezclas asi reclamadas.

Por demas el Art. 30 D486 de la C.AN. dispone que las reivindicaciones deberan

estar sustentadas enteramente en la memoria descriptiva. Este es un

requerimiento _sustantivo y no una simple cuestién de consistencia

puramente de enunciado. Esto significa que debe existir una base técnica real en




la  memoria descriptiva, para &l objeto de cada reivindicacién y que el ambito de

las mismas no puede ser ampliado 'mas alla de lo.. realmente justificado por el
contenido técnico verdadero de la memoria, descriptiva; porque si se trata de
extrapolar especulativamente, . desde. -las :anferioridades igualmente se puede
hacer para destruir la novedad de la materia reivindicada y debe ser igualmente

valido.

Por lo tanto las reivindicaciones no cumplen con el requisito de claridad, concisidn

o sustento por la descripcién de acuerdo al art. 30 de la Decisidn 486.
4. Unidad de invencién (articulo 25 D 486 de la C.A.N.)

La solicitud tiene multiples invenciones ya que las 372 estructuras reclamadas en
la reivindicacion 1 no tienenelementos técnicos especiales en comun, por lo
tanto se deben agrupar estructuras-déstal-manera que cada grupo conserve los
elementos técnicos especiales en comun.desese grupo, como por ejemplo un
grupo podria ser el que contenga gpmo elefigiito téenico especial la estructura;

O~NH
N/&

Otro grupo podria ser los que contengan la estructura:
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y asi sucesivamente, hasta que cada grubo,quede establecido compartiendo

elementos técnicos particulares y comunes.

Por lo tanto la solicitud no cumple con el requisito exigido en el articulo 25 D 486
de la C.AN,

5. Excepcion a la patentabilidad (articulo 20 D486 literal d))




Las reivindicaciones 3-6, 8-13, 15 reclaman ,un metodo para el tratamiento del

cuerpo humano o animal, por lo tan'to“ se éncuentran bajo el alcance de lo
dispuesto por el articulo 20 D486 literal d) de la C.A.N.

6. Determinacion del Estado de la Técnica

Considerando la fecha de prioridad reclamada de la presente solicitud de patente
13/dic/2004, se realizo la busqueda del estado de la técnica, en bases de datos
donde esta oficina tiene acceso libre, para busquedas de documentos
relacionados con la materia que se reclama como nueva e inventiva en la presente
solicitud.

Encontrandose los siguientes documentos relevantes

Ty 4 Fecha de
N° Documento Tltulo .
o Presentacion*

i Heterocyclic aspértyl‘ - protease _
 D1* | WO2005058311 _ - 15/dic/2003
inhibitors

7. Analisis de patentabilidad (articulo 14 D486 de la C.A.N.)
7.1. Novedad (articulo 16 D486 de la C.A.N.)

La solicitud se refiere a 372 compuestos, con estructura quimica diferente, que

originalmente provienen de la férmuléfl\)_l’arkush: o
/ : :
U\}/W | o
R‘

-D1[W02005058311] ensefia compuestos de la misma férmula Markush:
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La anterioridad comprende la materia de la solicitud en estudio, toda vez que

comparten el mismo contenido técnico en las descfipciones, tal como puede verse
en las pags. 1, 2-335 de D1, por lo tanto la solicitud en estudio no cumple con el
requisito exigido en el articulo 16 D486 de la C.A.N.

8. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados

asi:

| Reivihdicaciones

| N° Documento N° Requisito que Afecta
| Afectadas

D1 | WO2005058311 o w1150 : Novedad

En cumplimiento del articulo 45 de la Dedision 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de notificacion de la presente
comunicacién. En caso de no dar respuesta al presente requerimiento, o si a pesar
de la respuesta subsistieran los impedimentos para la concesion, se denegara la
patente. '

Notifiquese el presente oficio conforme a lo dispuesto en el articulo 8 de la
resolucion reglamentaria No. 00210 du_‘(_elw15 de enero de 2001, advirtiendo que
&7 Vi gdbé?nativa.
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Directora de Nueva¥'Creaciones (¢)

contra él no procede recurso alguno€n1s

anterior requerimiento fue notlflcado por fijacion en lista, de fecha

——MQ*/ 200

"{ CONCEPTO TECNICO No. 3987 EXAMINADOR TECNICO Céd N°202012




O

o
«
—
—
n
o0
v,
=)
~
¥e)
=)
=
~
g

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

{19) World Inteilectaal Property
Qrganization
Iniemationa! Bureau

(43) Inlernational Publication Date
30 June 2005 (30.06.2005)

0 0 R A A

(10} International Publication Number

WO 2005/058311 Al

(1) luternational Patent Classification”  A61K 31/4168,

3174178, CO7LY 2388, 239722, 271406, 40104, 401716,
401712, 401714, 403406, 403710, 403/14, 405K)6, 405/14,
40714

(21) Intecnational Application Number:

PCTAUS2004/04 1700

(22) International Filing Date:

13 December 2004 (13.12.2004)

(25) Filing Language: English
{26) Publication Language: Hnglish

(30) Priority Data:

60/529,535 15 December 2003 (15.12.2003)  US

(71) Applicants (for all designated States except 1/5): SCHER-

ING CORPORATION |US/USE 2000 Galloping Hill
Road, Kenilworth, NJ 07033-0530 (US). PHARMA-
COPEIA DRUG DISCOVERY, INC. [US/US]; 3000
Iiastpark Roulevard, Cranbury, NJ 05512 (UI8).

(72) Inventors; and
(75) Inventors/Applicants (for US only):  7ZHU, Zbaon-

ing {US/US: 6 Cypress Court, Plainsboro, NJ 08536
(US). MCKITTRICK, Brian [US/US[; 14 Millbrouk
Road, New Vemon, NJ 07976 (US). SUN, Zhoeng-Yué
|CN/US); 12 Straton Court, Parlin, NI 08859 (US). YE,
Yuanzan, C. [CN/US|; 103 Othen Strect, Bdison, NJ
08817 (US). VOIGT, Johannes, H. [DE/US]; 10 Willow
Street, Crantord, NJ 07016 (US). STRICKLAND, Corey
{US/USY; 825 Newmans Lanc, Martinsville, NJ 08836
(US). SMITH, Elizabeth, M. [CA/US]; 166 Girove Street,
Verona, New Jersey 07044 (US). STAMFORD, Aadrew
[AUAUS|: 27 Overlook Road, Chatharo “Township, NJ
07928 (US). GREENLEE, William, 1. [US/USE 15
Herrick Avenue, Teaneck, NJ 07666 (US). WU, Yusheng
[USAUS|; 235 Hast 40th Streel, Apl 20C, New York,
NY 10016 (US). ISERLOH, Ulrich [DEAISE 1110 Park

/WA, Hira

Avenue, Apt. 21, Hoboken, NJ 07030 (US). MAZZOLA,
Robert |US/US{; 6 Greeawich Church Road, Stew
artsvitle, NJ 08886 (US). CALDWELL, Joho [US/US]:
86 Upper 1akeview Avenue, Ringwood, NJ 07456 (US).
CUMMING, Jared [USAUSE 417 Center Street, Gar
wood. NI 07027 (US). WANG, Lingyan |[CN/US]; 41
Cortland Drive, Bast Brunswick, NJ 08816 (US). GUO,
Fao JUS/US); 1606 Dahlia Circle, Daylon, N1 08810
(US). LE, Thuy, X. H. [US/US[; 16 Black Gum Drive,
Monmouth junction, NJ 08852 {UIS). SAJONZ, Kurt, W.
[USAUS); 508 Vinden Place, Cranford, NJ 07016 (US).
BABU, Suresh, . [US/US], 1407 Aspen Drive, Plains-
boro, NJ 08536 (US). HUNTER, Rachael, C. [GB/US]:
27 Chestnut Street, Princeton, NJ 08542 (US).

Agent: LEE, William, Y.; Schering-Plough Corporation,
Patent Department, K-6-1 1990, 2000 Galloping TTill Road,
Kenilworth, NJ 07033-0530 (US).

l)cslgllilé(i States (uhless otherwise indicated, for every

\ kind of aational protection available): AL, AG, AL, AM,
T AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

CO, CR, CLL, 7, DI, DK, DM, D7, HC, BE, BG, HS. F(
GB, GD, GIXGH, GM, HR, HUL 1D, IL, IN, IS, JP, Kli,
KG, KP, KR, )\) 10, LK, LR LS, EL LU, LV, MA, MD,
MG, MK, MN, MW, MX MZ, NA, NI, NO, N7, OM, PG,
PH, PI., PT, RO, RU, 8C, SD, SIi, SG, SK, S1, SY, T1, T™™,

TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA. 7M,

7W.
g 10

Designated States (unless otherwise indicated, for every
kind of regionul protection available): ARTPO (BW, GII,
GM, KT, LS, MW, MZ, NA, SD, S1,, 87, T7, UG, M,
(AM, AZ, BY, KG, KZ, MDD, RE, T3, TM},
Huropean (AT, B, BG, CH, CY, CZ, DE, DK, BE, IS, 11
R GB, GR, TIU, K, 18, 1, L1, LU, MC, NL, PL, P RO,
SL, SL SK, TR), OAPL(BE, BJ CG, CLCM, GA,GN,

" GQ, GW, ML, MR, NI, SN, TD, TG

" Published:

with international search report

{Continued on next page]

(54) Title: IETHROCYCLIC ASPARTYL PROTEASE INUIBITORS

(57) Abstrsct: Disclosed are compounds of the formula (1) or 2 slereoisomer, au-

Yl 0
U
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tomer, or pharmaccutically acceptable salt or sotvate thercof. Also disclosed is the
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inhihiting of Human Immuncdeficicney Virus, plasmepins, cathepsin D and proto-
70ul enzymes. Also disclosed are methods of treating cognitive or neurodegencrative
discases using the compounds of tormula (T) in
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HETEROCYCLIC ASPARTYL PROTEASE l&HIBITORS

FIELD OF THE INVENTION
This invention relates to heterocyclic asparty! protease inhibitors,
pharmaceutical compositions comprising said compounds, their use in the treatment
. of cardiovascular diseases, cognitive and neurodegenerative diseases, and their use
as inhibitors of the Huran immunodeficiency Virus, plasmepsins, cathepsin D and
protozoal enzymes.

BACKGROUND-
Eight human aspartic proteases of the A1 {pepsin-like) family are known to
. .date: pepsinAandC, renin, BACE, BACE 2, Napsin A, cathepsin D in pathologigal

conditions. )
The role of renin-angiotensin system (RAS) in regulation of blood pressure and
fluid electrolyte has been well established {Oparil, S, etal. N Engl J Med 1974; )
291:381-401/446-57). The octapeptide Angiotensin-il, a potent vasoconstrictor and
stimulator for release of adrenal aldosterone, was processed from the precursor
decapeptide Angiotensin-I, which in tum was processed from angiotensinogen by the
renin enzyme. Angiotensin-Il was also found to play roles in vascular smooth muscle
cell growth, inflammation, reactive oxygen species generation and thrombosis,
influence atherogenesis and vascular damage. Clinicaily, the benefit of interruption of
the generation of angiotensin-1l through antagonism of conversion of angiotensin-|
has been well known and there are a number of ACE inhibitor drugs on the market.
The blockade of the earlier conversion of angiotensinogen to angiotensin-l, i.e.the
inhibition of renin enzyme, is expected to have similar but not identical effects. Since
renin is an aspartyl protease whose only natural substrate is angiotensinogen, it is
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‘ameliorate the cognitive and behavioral disorders, they do not prevent disease
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believed that there would be less frequent adverse effect for controlling high blood
pressure and related symptoms regulated by angiotensin-ll through its inhibition.

» Another protease, Cathespin-D, is involved in lysosomal biogenesis and
protein targeting, and may also be involved in antigen processing and presentation of
peptide fragments. 1t has been linked to numerous diseases including, Alzheimers,
disease, connective tissue disease, muscular dystrophy and breast cancer.

Alzheimer's disease (AD) is a progressive neurodegenerative disease that is
ultimately fatal. Disease progression is associated with gradual loss of cognitive
function related to memory, reasoning, orientation and judgment. Behavioral
changes including confusion, depression and aggression also manifest as the
disease progresses. The cognitive and behavioral dysfunction is believed to result
from altered neuronal function and neuronal loss in the hippocampus and cerebral
cortex. The currently available AD treatments are palliative, and while they

progression Therefore there is an unmet medical need for AD treatments that halt
disease progress:on '

Pathologlcal halllmarks of AD are the deposition of extracellular B-amyloid (AB)
plaques and mtracellular neurolubnllary tangles comprised of abnormally

. ;-»'.rr)“

phospl;erylated protein tau, lndlwduals with AD exhibit characteristic Aﬁ deposﬂs in e

bram reglons known to be |mporlant for memory and cognition. it is believed that Ap . -

is the fundamental causative agent of neuronal cell loss and dysfunction which is

associated with cognitive and behavioral decline. Amyloid plaques consist ) PRI
predominantly of AB peptides comprised of 40 — 42 amino acid residues, which are

derived from processing of amyloid precursor protein (APP). APP is processed by

multiple distinct protease activities. AB peptides result from the cleavage of APP by

B-secretase at the position corresponding to the N-terminus of AB, and at the C-

terminus by y-secretase activity. APP is also cleaved by a-secretase activity resulting

in the secreted, non-amyloidogenic fragment known as soluble APP.

An asparty! protease known as BACE-1 has been identified as the p-secretase
activity responsible for cleavage of APP at the position corresponding to the N-
terminus of AB peptides.

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

the etiology of AD. For example, Af has been shown to be toxic to neuronal cells in
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vitro and when injected into rodent brains. Furthermore inherited forms of early-onset
AD are known in which well-defined mutations of APP or the presenilins are present.
These mutations enhance the production of AB and are considered causative of AD.

Since AB peptides are formed as a result B-secretase activity, inhibition of
BACE-1 should inhibit formation of AB peptides. Thus inhibition of BACE-1isa "
therapeutic approach to the treatment of AD and other cognitive and
neurodegenerative diseases caused by Af plaque deposition.

Human immunodeficiency virus (H1V), is the causative agent of acquired
immune deficiency syndrome (AIDS). It has been clinically demonstrated that
compounds such as indinavir, ritonavir and saquinavir which are inhibitors of the HIV
aspartyl protease result in lowering of viral load. As such, the compounds described
herein would be expected to be useful for the treatment of AIDS Tradmonally,
major target for researchers has been HIV-1 prolease an aspanyl protease related to
renin. a

In addition, Human T-cell leukemia virus type | (HTLV-}) is a human retrovirus
that has been clinically associated with adult T-cell Teukemia and.other chronic
diseases. Like other retroviruses, HTLV-) requires a;i aspartyl p'?dtease to process
viral precursor proteins, which produce mature virléﬁs_. This makes the protease an
attractive target for inhibitor design. Moore, et al.,l?qﬁﬁ(';ation of HTLV-! Protease and
Synthesis of Inhibitors for the treatment of HTLV-I Infectieh 55"’ Southeast Regional
Meeting of the American Chemical Society, Atlanta, GA, US November 16-19, 2003
{2003), 1073. CODEN; 69EUCH Conference, AN 2004: 137641 CAPLUS.

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

inhibitory activity against Cathespin D.

SUMMARY OF THE INVENTION
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The present invention relates to compounds having the structurat formula
N‘/
A _w
x~ N7
| me
u\‘/w

R? !

or a stereoisomer, tautomer, or pharmaceutically acceptable salt or solvate thereof,
wherein

W is a bond, -C(=S)-, —3(0)-, -5(0).-, -C(=0)-, -O-, -C(R%(R")-,
-N(R%)- or -C(=N(R%)-;

X is —O-, -N(R®)- or -C(R®)(R")-; provided that when X is -O-, U is not -O-,
-S(0)-, -S(0)-, -C(=0)- or -C(= NR®)-;

U is a bond, ~S(O}-, -S(O)z-, -C(O)-, -O-, ‘P(O)(OFI‘E’)- -C(—NR5)
<(C(RE)R)e- or -N(R%)-; wherein bis 1 or2
-0-, or -N(R5)- U is not =S(0)-, -S(0),-, -O- -N(Rs) provuded that when Xis —
N(R%)- and W is ~S(O)-, -S(O)z-, -O-, or N(Rs) then U’ |s:not a bond;

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

_ arylalkyl, heteroaryl, heteroarylalkyl, aryleycloalkyl, ~OR', -CN, -C(O)R®, -G(O)OR’,

-S(O)R™, -S(0):R™, -C(OIN(R")(R"), -S(OIN(R')}R"), -S(O)N(R")(R"™),
NOj, -N=C(R%, and —N{R®),, provided that R' and R® ere fiot both selected from
-NO,, -N=C(R®), and -N(R®); . -

R® R*, R® and R’ are independently selected from the group consisting of H,
alkyl, cycloalkyl, cycloatkylalkyi, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylatkyl, halo, -CH,-O-Si(R®(R')(R"™), -SH, -CN, -OR®, -C(O)R",

-C(O)OR?, -C(O)N(R")(R™), -SR"™, -S(OIN(R"'}(R"?), -S(0)NR")(R"), -NR")}R™),

N(R™MC(0)R?, -N(R")S(O)R™, -N(R")C(OIN(R'))(R"), -N(R"")C{O)OR® and
~C(=NOH)R®; provided that when U is -O- or -N(R%)-, then R®, R*, R® and R are not
halo, -SH, -OR", -SR'®, -S(O)N(R")(R"), -S(0)N(R')(R™), -N(R"')}(R"),
NR")C(O)R®, -N(R)S(O)R"™, -N(R"YC(O)N(R™*}R"®), or -N(R")C(O)OR®;
provided that when W is -O- or -N(R®)-, then R® and R* are not halo,

_SH, -OR®, -SR", -S(O)N(R")(R™), -S(0)NR")(R"), -N(R")(R"™),

N(R")C(O)R?, -N(R)S(O)R™, -N(R")CON(R"?}(R'), or -N(R"C(O)OR®,

rovided that when W is —S(0)-, -S(O)z-,

WO 2005058311
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and provided that when X is ~N(R’)-, W is ~C(O}- and U is a bond, R, R*, R®and R’
are not halo, <CN, -SH, -OR®, -SR'?, -S(O)N(R"")(R™) or -S(0).N(R"")(R"®); or R®, R,
R® and R, together with the carbon to which they are attached, form a 3-7 membered
cycloalky! group optionally substituted by R'* or a 3-7 membered cycioalkytether

optionally substituted by R'*;
or Rand RA*or R®°and R’ together with the carbon to which they are attached,

are combined to form multicyclic groups such as

cr’% fa, L
or A
B1 R14 R14Cqﬂj H14

wherein M is -CHp-, S -N(R“’) or O, A and B are independently aryl or heteroaryl =

qis2, Mis optuonally a double bond; and with the proviso that when R R, R® and R’

A

form said muhlcychc groups

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

R® is independently selected from the group consisting of H, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, -OR'™, -N(R™)(R"),
NR®)C(O)R™, -NR")S(O)R™, -N(R')S(0)2R"®, -N(R")S(0)N(R')R™),
-NR™)SO)NR)R"), -NR)CONR")R') and -N(R™*)C(O)OR™;

R? is independently selected from the group consisting of H, alky!, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylaikyl, heteroaryl and
heteroarylalkyl;
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provided that when U is a bond, W is <C(O)-, and R® and R* form a ring with
the carbon to which they are attached, R' is not 2-CF3-3-CN-phenyl;

provided that when X is ~N(R®)-, U is ~O- and W is a bond or —C(R°)(R’)-,
(R3,R4) is not {H, -NHC(O)-alkyt-heteroaryl) or (H, alkyl-NHC(O)-alkyl-heteroaryl); and

provided that when X is —N(Rs)—, R' and R® are not —alkylaryl-aryl-SO;-
N(R')(R'®) wherein R" is H and R is heteroaryl;

provided that when R' is R¥'-aryl or R*'-arylalkyl, wherein R*' is ~OCFs,
-S(O)CFs3, -S(O)ZCF;;. -S(0)alkyl, -S(O)qalkyl , -S{0).CHF3, -S(0).CF.CF3,
-OCF2CHF,, -OCHF,, -OCH,CFs, -SFs or -S(O).NR'*R'®;
wherein R'® and R'® are independently selected from the group consisting of H, alkyl,
alkenyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl, R"-alkyl, R'*-cycloalkyl, R*-
heterocycloalkyl, R'-aryl and R*-heteroaryl; U is a bond or —CHz; and X is —N(R%)-;
then R®is H;.- " . :

provided that when U is a bond,

R and R’ are alkyi,

M, oo N
SRR G Syfn
J o | I or \ //
NG 2 R21 =\
‘R21 . R? ,
-CN, alkyl, alkoxy, haloalkyt or haloalkoxy, or R® and *, together

andR'is

HH?‘Z"CN_Rma
kY
or %
N a
‘p2ta

where a is 0 to 6 and R is alky}, alkoxy, halo, -CN, -OH, -NO; or haloalkyl;

l:{21a
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then R%" is not H, ~C(O).R'®, wherein R is selected from the group
consisting of alkyl, cycloalkyl and alkyl substituted with phenyl, alkyl or atkyl-R*%,
wherein RZ is selected from the group consisting of

phenyl,

phenyl substituted with alkyl,

o)
O
and wherein R% is selected from the group consisting of

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

N o)
i O
, 0 , o

22
YT Oy
NN ’ S ’ ”;’3;
H22 s N ol
NS s g
QAN @
A 05 O e
- l and K\ _//N 5
X R .

In another aspect, the invention relates to a pharmaceutical composition
comprising at least one compound of formula 1 and a pharmaceutically acceptable
carrier.

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

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

of treating a cognitive or neurodegenerative disease such as Alzheimer's Disease;

o
~3
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N(R')SOINR™)R"), -N(R™)ICOIN(R')R"), -CHx-N(R™*JCOIN(R')(R"),
N(R')C(O)OR', -CH,-N(R™IC(O)OR', N3, =NOR", -NO, -S(O)R" and -S(0)R";
or two R"‘1 or two R moieties on adjacent carbons can be linked together to

0.
form -‘>S> 5('0 o ‘Oj;

and when R?' or R® are selected from the group consisting of
—C(:NOR'S)Rm, -N(R's)C(O)Rw, _CHZ_N(RIS)C(O)R";’ -N(R’S)S(O)Rm,
-N(R™)S(0),R"®, -CH-N(R'9)S(0)zR"®, -N(R')S(0)N(R')(R"),
NR™ISOINER)RY), -NR')COINR™)R"), -CH-N(R")C(O)NR')(R"),
-N(R"®)C(O)OR'™® and -CH-N(R™)C(O)OR"®, R™ and R'® together can be a C; to Cs
chain wherein, optionally, one, two or three ring carbons can be replaced by ~C(O)-
or -N(H)- and R* and R'®, together with the atoms to which they are attached forma
S to 7 membered ring, optionally substituted by R, i

R% is 1 to 5 groups independently selected from the group conSIstmg of alkyl,

" alkenyl, alkynyl, cycloalkyl, cycloalkylalkyt, cycloalkenyl helerocycloalkyl

heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, haio; “CN, -OR™ -

* -C(O)R¥, -C(O)OR™, -CON(R™)(R™), -SR™, -S(O)N(RF)(R™), (SOBNR™)(R™),
©. . ~C(=NOR*YR?, -P(0)(OR®)(OR™), -N(R*)(R®), -alkji:N(R**)(R*), -N(R**)C(O)R™,
7 -CH-N(R¥)C(O)RZ, -N(R*)S(O)R%, -N(R*)S(O):H; -(‘:’Ffz-N(R”)S(O)zﬂ25

N(R?)S(O)N(RZ)(R), -N(R*)S(OJNR™)(R), -N(R*ICIOINR™)(R),
-CHo-N(RZY)C(O)N(RZ)(R?®), -N(R*)C(O)OR?, :CH,- N(EPYC(O)OR®, -S(0)R and
-S(0)2R?*; and wherein each of the alkyl, cycloalkyl, cycidalkylalkyl, heterocycloalkyi,
heterocycloalkylalky!, aryl, arylalkyl, heteroaryl, het’eroaryl'alkyl', alkenyl and alkynyl
groups in R? are independently unsubstituted or substituted by 1 to 5 RZ’ groups
independently selected from the group consisting of alkyl, cycloalkyl, heterocycloalkyt,
aryl, heteroaryl, halo, -CFs, -CN, -OR%, -C(O)R*, -C(O)OR™, alkyl-C(O)OR®,
C(ON(R?)(R®), -SR?, -S(O)N(R?)(R%), -S(0)N(R*)(R*), ~C(=NOR*)R?,
-P(O)(OR®)(OR®), -N(R*)(R%), -alkyl-N(R**)(R%), -N(R**)C(O)R*,
-CH-N(R*)C(O)R®, -N(R?Y)S(0)R%, -N(R*)S(0),R?, -CHz-N(R*)S(0):R*,
-N(RZ)S(0)N(R*)(R®), -N(R*)S(O)N(R™)(R*®), -N(R*)C(OIN(R*)(R™),
-CH-N(R¥C(O)N(R™)(R%), -N(RZ*)C(O)OR, -CHo-N(R?*)C(O)OR®, -S(0)R* and
-S(0).R?,
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R?* R® and R?® are independently selected from the group consisting of H,
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyi, heterocycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, arylcycloalkyl, R*’-alkyl, R?-cycloalkyl, R¥'-cycloalkylalkyl,
R?-heterocycloalkyl, R7-heterocycioalkylatkyl, R”-aryl, R¥-arylatkyl, R¥-heteroaryl
and R¥ -heteroarylalkyl;

R? is 1-5 substituents independently selected from the group consisting of
alkyt, ary!, arylaliyl, -NO», halo, -CFs, -CN, alkyl-CN, -C(O)R?, -C(O)OH, -C(O)OR®,
-C(O)NHR?, -C(O)N(alkyl)z, -C{O)N(alkyl)(aryl), -C(O)N(alkyl){heteroaryl), -SR*,
-S(0),R%, -S(O)NH,, -S(O)NH(alkyl), -S(O)N(alkyi)(alkyl), -S(O)NH(aryl), -S(0)2NH,, |
-S{0).NHR?, -§(0);NH(ary!), -S(0)2NH(heterocycloaikyl), -S(0)N(alkyl)z, i
-S(0):N(alkyl)(aryl), -OH, -OR?, -O-heterocycloalkyl, -O-cycloalkylalkyl, |
-O-heterocycloalkylalkyl, -NHa, -NHR?®, -N{alkyl),, -N{arylalkyl)z, l
N(arylatkyl)(heteroarylalkyl), -NHC(O)R?®, -NHC(O)NH,, -NHC(O)NH(alkyl), K
-NHC(O)N(alkyl)(alkyt), -N(alky)C(O)NH(alkyl), -N(alky)C(O)N(alkyl)(alkyl), 3o
-NHS(0)2R?, -NHS(O).NH(alkyl), -NHS(O)2N(alkyl)(alky}), -N(alky)S(O):NH(alkyl) - ¢
and ~N{alkyl}S(O)N(alkyi)alkyD;

28 is alkyl, cycloalkyl; arylalkyl or heteroarylalkyl; and

R” is:alkyl, ic'Ycloalk.yl, aryl, arylalkyl, heteroaryl or heteroarylalkyl;

provided that when W is ~C(O)- and U is a bond, R' is not optionally
.substituted phenyl, and that when U is —C(O) and W is a bond, R’ is not optnonally
substituted phenyl

provided ghat neither R' nor R® is ~C(O)-alkyl-azetidinone or aikyl di-substituted
with (-COOR'® or ~C(OIN(R'}(R'®) and (-N(R™)(R"®), -N(R™)C(O)R",
NR™IS(O)R™, -N(R™)S(0)2R"®, -N(R™IS(O)2N(R')(R"), -NR™)SOOINRHR"),
N{R™)COIN(R')(R"), or -N(R"*)C(O)OR'"®);

provided that when R' is methyt, X is -N(R%)-, R?is H, W is ~C(O)- and U is a
bond, {R®, R%) is not (H, H), (phenyl, phenyl), (H, phenyl), (benzyl, H), (benzyl,
phenyl), (i-buty!, H), (i-butyl, phenyl), (OH-phenyl, phenyl), (halo-phenyl, phenyl), or
(CH30-phenyl, NO.-phenyl); and when W is a bond and U is -C(0})-, (R* R%is not
(H, H), (phenyl, phenyl), (H, phenyl), (benzyt, H), (benzyl, phenyl), (i-buty!, H), (i-butyl,
phenyl), (OH-phenyl, phenyl), (halo-phenyl, phenyl), or {CH30-phenyl, NO,-ghenyl),

provided that when X is -N(R®)-, R' and R® are each H, W is -C(O)- and U is a
bond, (R®, R*) is not (optionally substituted phenyl, optionally substituted benzyl),
(optionally substituted phenyl, heteroarylalkyl) or (heteroaryl, heteroarylatkyl);
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R is independently selected from the group consisting of H, alkyl, alkeny,
cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloalkyt, heterocycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylatkyl and ~N(R™}R"®);

R", R'2 and R"™ are independently selected from the group consisting of H,
alkyl, cycloalkyl, cycloatkylalkyl, heterocycloalkyi, heterocycloalkylalkyl, aryl, arylalkyl, 5
heteroaryl, heteroarylalkyl, -C{O)R?, -C(O)OR®, -S(O)R'®, -S(0)R", -C(O)N(R"™YR'"®),

-S(OIN(R™)(R™®), -5(0)N(R")}(R"®) and —-CN;

R is 1-5 substituents independently selected from the group consisting of
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, halo, -CN, -OR'5,

-C{O)R™S, -C(O)OR"™, -C(O)N(R™)(R'), -SR'®, -S(O)N(R')(R'), -S(0):NR"}R'9), 10
~C(=NOR™)R'®, -P(O)(OR"®)(OR'®), -N(R™)(R'), -N(R")C(O)R"®, -N(R"*)S(O)R",
N(R™)S(O)R™, -NR™IS(0)NR")R"), -NR™)SONRHRY),
-N(R‘S)C(O)N(R’G)(R’7) and -N(R'*)C(O)OR®;

R'®, R and R are independently selected from the group consisting of H, ’
alkyt, alkenyl, alkynyl cycloalkyl cycloalkyla|kyl heterocycioalkyl, ‘
heterocycloalkylalkyl aryl, ary!alkyl heteroaryl heteroarylalkyl, arylcycloaikyl
arylheterocycloalkyl R"-alkyl, Rm-cycloalkyl R'®<cycloalkylalkyl, R’“-heterocycloalkyl
R™ heterocycloalkylalkyl R"’-aryl R’“ -arylalky!, R‘“—heteroaryl and R
heteroarylalkyl; or; o ' B )

R'S, R® ahd RY are . o ST L L ’ 20

Rza st ’ .

LoDust |

wherein R® numbers 0 to 5 substituents, mis0to 6 and nis 110 5; 25
R'® is 1-5 substituents independently selected from the group consisting of

alkyl, alkenyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, -NO,, halo, heteroaryl, HO-

alkyoxyalkyl, -CF3, -CN, alkyl-CN, -C(O)R'®, -C(O)OH, -C(O)OR'®, -C(O)NHR®,

-C(O)NH,, -C(O)NHo-C(O)N(alkyl)z, -C(O)N(alky!)(aryl), -C(O)N(alkyl)(heteroaryl),

-SR™, -5(0).R%, -S(0)NH,, -S(O)NH(alkyl), -S(O)N(alkyl)(alky!), -S(O)NH(aryt), 30

-S(0)2NHz, -S(O)NHR'™, -S(0)NH(heterocycloalkyl), -S{O)2N(alkyl)z,

-5(0):N(alkyl)(ary}), -OCF3, -OH, -OR, -O-heterocycloalkyl, -O-cycloalkylalkyl, -O-

_ heteroarylalkyl, halo, -CN, -OR'S, -C(O)R™, -C(O)OR
. -S(OIN(R™)(R'®), -CH(R™)(R"™), -S(0):N(R™)(R™), ZGE=NORPIR'™,

PCT/US2004/041700
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heterocycloalkylalkyl, -NHa, -NHR?, -N(alkyl)z, -N(arylalkyl),, -N{arytalkyl)-
(heteroarylalkyl), -NHC(O)R?, -NHC(O)NHp, -NHC(O)NH(alky),
_NHG(O)N(alkyl)(alkyl), -N(alkyl) C(O)NH(alky}), -N(alky)C(O)N(alky!)(alkyD),
-NHS(O),R?, -NHS(O)2NH(alkyl), -NHS(O)N(alkyl)(alkyl), -N(alkyS(O)zNH(alkyl)
and —N(alkyl)S(O)N(alkyl)(atkyl);
or two H’s rmoieties on adjacent carbons can be linked together to form
.0

Zt> éo or 550]

R'? is alkyl, cycloalkyl, aryl, arylalkyl or heteroarylalkyl,

R? is alkyl, cycloalkyl, aryl, halo substituted aryl, arylalkyl, heteroaryl or
heteroarylatkyl;

and wherein each of the alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
heterocycloaikylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl alkenyl.and alkynyt
groups in R', BZ, R%, R, R®, R%, R, R®, R, R, R"", R‘2 R" and R" are

- independently unsubstituted or substituted by 1 to 5 Fi"’l groups independently

selected from the group consisting of alkyl, alkenyl, alkynyl cycloalkyj,.cycloalkylalkyl
cycloalkenyl, heterocycloalkyl, heterocycloalkylalkyl, aryl‘a(y[alkyl heteroaryl
(OINR™)(R'®), -SR'™,

_P(O)(OR™)(OR'™), N(R™)(R'™), -alky-NR')(R'®), -NR')C(QIR", -CHo-
N(R™)C(O)R', -CH-N(R™)C(OIN(R')(R"), -CHZ-R’EY;,-CHZ‘N(Rfé)(R'e),
N(R™)S(O)R'®, -N(R™)S(0),R™, -CHN(R'*)S(0)R", -N(R™)S(0):NER"R"),
NR®SOINRR"), -NRICOINRR™, -CHNRICONR)R™),
N{R')C(O)OR", -CHo-N(R™*)C(O)OR'™, -S(O)R", =NOR", -N3, -NO> and -S(0).R"*;
and wherein each of the alkyl, cycloalkenyl, cycloalkyl, cycloatkylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
alkenyl and alkynyl groups in R?' are independently unsubstituted or substituted by 1
to 5 R? groups independently selected from the group consisting of atkyl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, aryl, heteroaryl, halo, -CF3, -CN,

-OR™, -C(O)R'™®, -C(O)OR™, -alkyl-C(O)OR'®, COIN(R")(R™®), -SR™,
-S(OINR)(R'), -SO)N(R')(R'"), ~C(=NOR)R"®, -P(O)(OR"}(OR"),
-N(R")(R'®), -alky-N(R')(R'®), -N(R™)C(O)R™, -CH-N(R™IC(O)R™®, -N(R™)S(O)R®,
“N(R™)S(0)2R"®, -CHo-N(R™)S(O)R", N(R™)S(0)2N(R")(R"),
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the method of inhibiting plasmepins | and If for treatment of malaria; the method of
inhibiting Cathepsin D for the treatment of Alzheimer's Disease, breast cancer, and
ovarian cancer; and the method of inhibiting protozoal enzymes, for example
inhibition of ptasmodium falciparnum, for the treatment of fungal infections. Said
method of treatment comprise administering at feast one compound of formula tto a
patient in need of such treatment. In particular, the invention comprises the method
of treating Alzheimer's disease comprising administering at least one compound of
formula | to a patient in need of such treatment.

In another aspect, the invention comprises the method of treating Alzheimer's
disease comprising administering to a patient | need of such treatment a combination
of at least one compound of formula | and a cholinesterase inhibitor or a muscarinic

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

. .containers in a single package pharmaceutical compositions.for use in combination,

25

2:in which one container comprises a compound of formula:} in ayphamaceutically

acceptable carrier and a second container comprises a cholinégterase inhibitor or a
muscarinic antagonist in a pharmaceutically acceptable carrier, the combined -
quantities being an effective amount to treat a cognitive disea_sq.o,r' -
neurodegenerative disease such as Alzheimer’s disease. 41\;\!};’;‘1;; NI EE

M A \'|§
DETAILED DESCRIPTION: C e
PR R IoN
Compounds of formula | wherein X, W and U are as deflned above mclude the

following independentty preferred structures:

n—F° N i N~

5 )I\ 1 RS I R' RS )I\ R! Re |
D R ' > R

RS

N N N
| R | R IR )
u\i/sm)..z u o vl U\f/sw),.z
R? R4 Rt R®
1A B Ic D
~R ~R? » 2
RS | RS l —R NI/R
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IE IF IG IH

In compounds of formulas IA to IF, U is preferably a bond or -C(R°)(R")-. In
compounds of formula IG and tH, U is preferably ~C(O)-.

1t will be understood that since the definition of R'is the same as the definition
of R®, when X is -N{R®)-, compounds of formula | wherein W is a bond and U is a
bond, ~S(O)-, -S(O)z-, -C(O}-, -O-, -C(R®)(R")- or -N(R°)- are equivalent to compounds
of formula | wherein U is a bond and W is a bond, —S(0)-, -§(0)z-, -C(O}-, -O-,
-C(RO(R")- or -N(R)-.

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

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

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

" cycloalkyl, cycloalkylalkyl, heterocycloaliyl, heterocycloalkylalkyl, aryl, arylalkyl,

heteroaryl, heteroarylalkyl, halo, -CH-O-Si(R)(R")(R"™), -SH, -CN, -OR’, -C(O)R,
-C(O)OR’, -COIN(RY)(R'™), -SR™®, -S(O)IN(R)(R™), -S(0)N(R"}R™), -N(R"')(R™),
NR™CO)R®, N(R')S(O)R", -N(R')COINR )R, -N(R")C(0)OR" and
~C(=NOH)R®. ' ’

R®, R*, R® and R’ are preferably selected from the group consisting of aryl,
heteroaryl, heteroarylalkyl; arylalkyl, cycloalkyl heterocycloalkyl heterocycloalkylalkyt,
alky! and cycloalkylalkyl

In a group of preferred compounds

U is a bond-or -C{O)-;

W is a bond or —C(O)-;

X is ~N(R®)-;

R'is H, alkyl, RZ"-alkyl, arylalkyl, R%"-arylalkyl, cycioalkylalkyl, R®'-
cycloalkylalkyl, heterocycloalkyalkyl or R%'-heterocycloalkylalkyl,

RZis H;

R?is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*™-alkyl, R¥'-
cycloalkylalkyl, R?'-cycloalkyl, R*'-aryt or R*'-arylalkyl;

R* is alkyl, cycloalkylalkyl, cycioalkyl, aryl, arylalkyl, R*'-alkyl, R*-
cycloalkylalkyl, R?'-cycloalkyl, R*'-aryl or R*'-arylalky};

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




WO 2H558311 PCT/US2M4/041 700

- 14 -

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

RTis alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R*'-alkyl, R*'-
cycloalkylalkyt, R*'-cycloatkyl, R?'-aryl or R*'-arylalkyl;
RZ3 s}

W

5!
5 R'S, R and R" is H, R"-alkyl, alkyl or " )m;
21 is atkyl, aryl, halo, -OR'®, -NOy, -C(O)R'™, -CHz-N(R™*)C(O)N(R")(R") or
-CH(R'S)(R“;);
nis 1;
mis 1;
10 R"¥is -OR™ ..
R is aryl, < 7.7
and X
RPisalkyl. .
In a group of preferred compounds

15 . R R, RCandRare -

R'and R®is H, CH;,

o 3.@ <

or
“‘1' 21

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

10

15
- heterocycloalkyl, heterocycloatkylatkyl, R*'-heteroarylalkyl, R""-heteroaryl R -

25
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R'is H, alkyl, R-alkyl, arylalkyl, R*'-arylalkyl, cycloalkylalkyl, R*'-
cycloatkylalkyl, heterocycloalkyalkyl or R*™-heterocycloalkytatkyl,

RPis H;

R?is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylalkyl, R'-alkyt, R*'-
cycloalkylatkyl, RZ'-cycloalkyl, R*'-aryl, R*'-arylalkyl, heteroarylalkyl, heteroaryl,
heterocycloalkyl, heterocycloalkylalkyl, R*'-heteroarytalkyl, R*'-heteroaryl, R?'-
heterocycloalkyl or R*'-heterocycloalkytalkyl;

R*is alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylatkyl, R*"-alkyl, R*'-
cycloalkylalkyl, R?'-cycloalkyl, R*'-aryl, R*'-arylalkyl, heteroarylatkyl, heteroaryl,
heterocycloalky!, heterocycloalkylalkyl, R*'-heteroarylaikyl, R*'-heteroaryl, R
heterocycloalkyl or R?'-heterocycloalkylalkyl;

RS is H, alkyl, R?'-alkyl, arylalkyl, R*-arylalkyl, cycloalkylalkyl, R?-
cycloalkylalky!, heterocycloalkyalkyl or R*'-heterocycloalkylalkyl; -

R% s alkyl, cycloalkylalkyl, cycloalkyl, aryl, arylatkyl, R*"-alkyl, R*'-
cycloalkylalkyl, R?'-cycloalkyl, R*'-aryl, R'-arylalkyl, hetetdarylatkyt, heteroaiyl

heterocycloalkyl or R%'-heterocycloalkylalkyt,

R is atkyl, cycloaikylalkyl, cycloatkyl, aryl, arylalkyr"'nz*«éiikylr R*-
cycloalkylatkyl, R*'-cycloalkyl, B*'-aryl, R*'-arylalkyl, heteroarylalkyl, heteroaryl,
heterocycloalky!, heterocycloalkylalkyl, R®'- heteroarylalkyl R”-heteroaryl R%-
heterocycloalkyl or R*'-heterocycloalkylalkyl;

R'S, R'® and R is H, cycloalkyl, cycloalkylalky!, R"’—alkyl alkyl aryl R"%-aryl,

Rza R

j(N
o . M,

R"-arylalkyl, arylalkyl,
nis1or2;
misOort;

R'® is —~OR® or halo;

R is aryl or halo substituted aryf;

R is alkyl, aryl, heteroaryl, R?-alkyl, R?-aryl, R*-heteroary, halo,
heterocycloalkyl, -N(R™)(R'®), -OR'", -NO,, -C(O)R", NR™CO)R",

SLE
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N(R™)S(0)zR"®, -CH-N(R™JICIOINR')(R"), -NR"*JC(OIN(R'}(R™) or
-CHR™)(R');
? is —~OR" or halo
and
2 is H or alkyl.
As used above, and throughout the specification, the following terms, unless
otherwise indicated, shalt be understood to have the following meanings:
*Patient” includes both human and animals.
“Mammal” means humans and other mammalian animals.
"Alkyl* means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain. Preferred
alky! groups contain about 1 to about 12 carbon atoms in the chain. More preferred

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

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

linear alkyl chain. "Lower alkyl” means a group having about 1 to about 6 carbon

. atoms in the chain which may be straight or branched. Non hmmng examples of
; ' suitable alkyl groups include methyl, ethyl, n-| propy| |sopropyl n—butyl tbutyl n-
- pentyl, heptyl, nonyl and decyl. R*-substituted alkyl groups_ mclude fluoromelhyl,

trifluoromethyl and cyclopropyimethyl . .
"Alkenyl® means an aliphatic hydrocarbon group contarmng at Ieast one™

. carbon-carbon double bond and which may be straight or branched and comprising

about 2 to about 15 carbon atoms in the chain. Preferred alkenyl groups have about 2
to about 12 carbon atoms in the chain; and more preferably about 2 t6 about 6
carbon atoms in the chain. Branched means that one or more lower alkyl groups such
as methyl, ethyl or propyl, are attached to a linear alkenyi chain. "Lower atkenyl”
means about 2 to about 6 carbon atoms in the chain which may be straight or
branched. Non-limiting examples of suitable alkenyl groups include ethenyl,

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

“Alkynyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon triple bond and which may be straight or branched and comprising
about 2 to about 15 carbon atoms in the chain. Preferred alkynyl groups have about
2 to about 12 carbon atoms in the chain; and more preferably about 2 to about 4
carbon atoms in the chain. Branched means that one or more lower alkyl groups such
as methyl, ethyl or propyl, are attached to a linear alkynyl chain. “Lower alkynyl”
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means about 2 to about 8 carbon atoms in the chain which may be straight or
branched. Non-limiting examples of suitable alkynyl groups include ethynyl, propynyl,
2-butynyt, 3-methyibutynyl, n-pentynyl, and decynyl.

*Aryl” means an aromatic monocyclic or multicyclic ring system comprising
about 6 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms. The
ary! group can be optionally substituted with one or more substituents (e.g., R', R*":
R%, etc.) which may be the same or different, and are as defined herein or two

substituents on adjacent carbons can be linked together to form

5 50
> Sg O o s oj. Non-limiting examples of suitable aryl groups include
phenyl and naphthyl.
“Heteroaryl® means an aromatic monocyclic or multicyclic ring system
comprising about 5 to about 14 ring atoms, preferably about 5 to about 10 ring atoms,
in which one to four of the ring atoms is an element other than carbon, for example

. nitrogen, oxygen or sulfur, alone or in combination. Preferred heteroaryls contain

about 5 to about 6 ring atoms. The "heteroaryl“ can be optionally substituted by one
or more R*' subsmu ihis which may be the same or different, and are as defined
herein. The prefix az " oxa or thia before the heteroaryl root name means that at jeast
a nitrogen, oxygen or ‘sulfur atom respectively, is present as a ring atom. A nitrogen
atom of a heteroaryl can be optionally oxidized to the corresponding N-oxide. Non-
limiting examples of suitable heteroaryls include pyridy!, pyrazinyl, furanyl, thienyl,
pyrimidinyl, isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl,
pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl,
imidazo[1,2-a]pyridinyl, imidazof2,1-bjthiazolyl, benzofurazanyl, indolyl, azaindolyl,
benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyl,
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-
triazinyl, benzothiazolyl and the like.

"Cycloalkyl” means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon
atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring atoms. The
cycloalkyl can be optionally substituted with one or more R?' substituents which may
be the same or different, and are as defined above. Non-limiting examples of suitable
monocyclic cycloalkyls include cyclopropy!, cyclopentyl, cyclohexyl, cyclohepty! and
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the like. Non-limiting examples of suitable multicyclic cycloalkyls include 1-decalin,
norbornyl, adamantyl and the like. Further non-limiting examples of cycloalky! inciude

the following

LA dd

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

“Cycloalkenyl” means a non-aromatic mono or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon
atorns which contains at least one carbon-carbon double bond. The cycloalkenyl ring
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can be optionally substituted with one or more R*' substituents which may be the
same or different, and are as defined above. Preferred cycloalkenyl rings contain
about 5 to about 7 ring atoms. Non-limiting examples of suitable monocyclic
cycloalkenyls include cyclopentenyl, cyclohexenyl, cycloheptenyl, and the fike. Non-
limiting example of a suitable multicyclic cycloalkenyl is norbornylenyt.
“Heterocyclenyl” means a non-aromatic monocyclic or multicyclic ring system

comprising about 3 to about 10 ring atoms, preferably about 5 to about 10 ring atoms,
in which one or more of the atoms in the ring system is an element other than carbon,

for example nitrogen, oxygen or sulfur atom, alone or in combination, and which
contains at least one carbon-carbon double bond or carbon-nitrogen double bond.
There are no adjacent oxygen and/or sulfur atoms present in the ring system.
Preferred heterocycleny! rings contain about 5 to about 6 ring atoms. The prefix aza,
oxa or thia before the heterocyclenyl root name means that at Iéast a nitrogen, -

. oxygen or sulfur atom respectively is present as a ring atom. The-‘heterocyclenyl can

..be optionally substituted by one or more ring system substituents,‘wherein "ring

* system substituent” is as defined above. The ‘nitrogen or sulfur dafom of the '

:sheterocyclenyl can be optionally oxidized to the corresponding N- OXIde S-oxide'or
S, S-dioxide. Non-limiting examples of suitable monocyclic azaheterocyclenyl groups
include 1,2,3,4- tetrahydropyridine, 1,2-dihydropyridyl, 1 4-d|hydropyndyl 1 2 3,6-
tetrahydropyridine, 1,4,5,6- 1etrahydropynm|d|ne 2+ pyrrohnyl 3 Wrrolmyl 2-

v imidazolinyl, 2-pyrazoliny!, and the like. Non-limiting examples of sunable‘
oxaheterocycleny! groups include 3,4-dihydro-2H-pyran, dihydrofuranyi,
fluorodihydrofuranyl, and the like. Non-limiting example of a suitable multicyclic
oxaheterocycienyl group is 7-oxabicycio[2.2.1]heptenyl. Non-limiting examples of
suitable monocyclic thiaheterocyclenyl rings include dihydrothiophenyl,
dihydrothiopyranyl, and the fike.

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

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

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