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ANEXOS 7%

Comprobante de pago de |a tasa de presentacidn de i3 solicitud.

Documenta que acredita la existencia y representacldn legal cuando el solicitante sea persong
juridica,

Poderes, si fuers el caso. Ver Expediente 06-0 29.040. Adjunto Copia Simple \
Dacuments de cesion del inventor al solicitante o a su causante. .
Declaraciones.,

Copia de |a solicitud internacional. (Resumen, descripcion, reivindicaciones, dibujos).

Traduccidn de la solicitud Intermacianal sl castellann, (Resurmen, descripcion, reivindicaciones,
dibujos).

Copia del examen prellmingr Internacional efectuado por la Auvtoridad Internacional de Examen
Preliminar {IPEA).

Traduccidn del examen preliminar internacional efectuado por s IPEA.
De ser el caso, copia del contrato de accesa,

De ser el casp, documento que acredite |la licencia o autorizacidn de ust de conocimientos
tradicionales de las comunidades indigenas.

De zer o caso, certificado de depdsito del material biologico.

Arte final 12 x 12,

D ser ef caso, informacidn sobre otras soficitudes de patente o titulos obtenidos en el extranjero
par gl mismeo titular o su causante, relaclonadas parcial o totalmente con 13 invencidén de esta

solicitud.

De ser el casg, maodificaciones efectuadas a la solicitud internacional,

Otros, Blsqueda Internacional
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LISTA DE INVENTORES

ZHAONING ZHU,

& Cypress Court,

Plainsporo, New Jersey 08536
Estados Unidos de Amiérica
Nacionalidad: Estaunidense
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BRIAN MCKITTRICK,

14 Millbrock Road,

New Vernon, New Jersey 07976
Estadns Unidos de América
Nacionalidad: Estaunidense

ANDREW STAMFORD,

27 Overlook Road,

Chatham Township, New Jersey 07928
Estados Unidos de America
Nacionalidad: Australiano

WILLIAM J. GREENLEE,
115 Herrick Avenle,
Teaneck, New Jersey 07666
Estados Unidos de Ameéerica
Nacionalidad: Estaunidense

XIAOXIANG LIU,

551 Cleveland Avenue,
Rivervale, New Jersey 07675
Estados Unidos de América
Nacionalidad: China

MIHIRBARAN MANDAL,

181 Spruce Mill Lane,

Scotch Plains, New Jersey 070768
Estados Unidos de América
Nacionalidad: india
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Traduccisn oftcial del Inglés por Warlén Neira Castro, resolucién 2117 del

CWinisterto ge Justigia de Colombia

APOSTELLA EN PODER DE REPRESENTACION DE
SCHERING CORPORATION

APOSTYILLA
{Convencian de 1a Haya del b de cctubre de 1961)
Pais: Estados Unidos de América
- Este docuwmento Piblico
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ha sido firmado por Marguerite La Corte
Guien jerce Tunciones de Notario piblico de Mueva Jersay
Lieva 21 =sallo de Marguertie La Corte Notario
CERTIFICADD
En  Trenton, Nueva Jerssy
E1 29 de agosto 2003
7. Por  John E., McCormac Contador Publi¢o- Tesorero de Nyeva
Jersay 8. Ne, & 18G24S
g. Gran Sello del Estado ds Nueva Jersey
10, Firma legible de Jahn W,
PODER DE REPRESERTACION
Bilinglie iaglés- espaho? gtorgade en Kenilworth, Nueva Jersey,

LT

Estados Unidos, &1 7 de agosto de 2003 vy firmado por Edward H.
Mazer - Director Juridice senior.

CERTIFICADD NOTARIAL
Bilinglie ingiés- espannl, fTechado @1 7 de agosteo, 2003 certificando
laa fupciones de Edward H. Mazer - Director Juridico senior, de
Schering Corporation.

Las certifipaciones anterioras se basan en el Poder de

representacion fechado el 4 noviembre de 2002,

Sei1lo:r Marguevite La Corte- Motario piblico,
Estado de Nueva Jersey

50 comisidan vence el 7 de octubre de 2003.

Selle 2n altte relieve del Notario Publfico
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Es traduceion  fiel del fnglés, con copia ,arghivo  pa
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LAPOSTILLE
{CONVENTION DE LA HARYE DU S COTCERE 1961}
COUNTRY: UNITED STATES OF

AMERTICA

THIZ pUBLIC DOCUMENT HAS BEEM SIGWED BY:
MAREGUERITE LA CORTE

ACTING IN THE CAPARCITY OF:
WNOTARY PUBRLIC OF WEW JERSEY

BEaRS THE SEAL/STAME OF:
MARGUERITE LA CORTE. MOTARY

CERTIFIED

AT TRENTON, NEW JERSEY
THE ZO9TH DAY OF AUZUST 2003
BY: John E McCormac, CDA, NEW JERESEY TRELSURER
NG, n180345%
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CLARTE Ratsgeck & FRIER, LTDOA,
LeEcar & PRocEssioNsl SEpLanEs

Waptt TRanE CEMTER — Toree O
CaAlLE IO Ko, 8455 Piao 17
Bosora, COLGMBLY
TELEPHONE: +57-5 638.56200
Fas +£7-1 B38-6E201

%w.ma.-?efaismafk T

Power of Attoriicy Poder
The vudersigned, £l swserita,
SCHERTRG CORPORATION
domijcilad in downiciiado en

2000 Galloping Hill Road, Eenilworth, New Jersey 07033-0532, U.5.A.

by means of hese presealy burchy grants 1o Larles  por medio 42 presente storga & Carlos R.

R. Qlarte andfor Ana Marla Fricri ilang  Olarie v/o Apa Maria Frieri podor
sufficient Power of Allugaey b file, prosecuie, espocial, amplio ¥ suficiente para presertar,
abtain, defend and enforce any and oll ardhe tramif ar, oiuener, defender y hacer respetar todas ¥
comipany s Patents, Utlity Muodels und logesiriaf cuslyuicra de Petentes, Modelas e Utiligad y
Desfpns in the Republic of Colombia, to which end Tt Discfios Indusirinles de fa compafifa on ln

empawers them 16 ke all steps avcessary belore Repitblica de Colombin, 4 cuyo efecto los fecula
2y admistrative or Jodicia authorlry of any dass pare dar todvs los posow poccsarios gte coml giler
for the ohiects stated, w fite petisions, appeals, autoridad edministrativa o judicial de cuatquier
replics and oppesitions, pay laxes and annuities, jerarquis pard compliz con 1o encomendado, elevar
request 1estimaonies, recoive docymtnls and soliciludes, apelaciones, respugstas y oposiciones,
secufiticd, abandan applicaliong and colleet refunds, pagar impuestos ¥ anvalidades, soficiter

Sufficient power s hereby graated fo vecejve testimonios, recibir documentos ¥ valores, desistir
motilicarions an behalf T ihe Compuny, o conler ¥ percibin. Se consede poder bastante para recibir
powers on those wha are to represent the conppany nofifbeasiones » nombre de 18 ermpaliia, otorph
Judiclally and extrajudiclally, v answere in court in podeTes a quicnes vayan a fepresentar 8 Ja

the malter ¢F all ¢latms 2nd demands thar may be compalia judicial ¥ extrajudicialmente, tesponder
presenied in conacciion with the objocts slntad, en julcln 3 1odas las reclamaciones o demandas
giving them likewise power to substitute 1hese fue por motivo de 1o encomendade se preseniaren,
presents and revoke soch rubaijutions, diadeles aglwlsie facudid pars sustitiie ol

presenis y rovocar dichas sustiineiones.
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Signature/Firma:

ard H. Y &ﬁ{or Legal Director
Date/Fechat August 7, 2003 '

City,Country/Ciodad, Pajs: Kenilworth, Wew Jersey, U.5.A. -
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OLARTE RAISEECK & FRIER], LTD,
LEnal & PROFEzzIoNAL SEAVICES

Wor D TRADE CENTER — TORRE
- CALLE 100 No_8A-h5 Miso 10
BoGnTA, COLOMBIA,
TELEFHOKE: +57-1 8538-8200
Fax: +57-1 6388201

vy olarteraisbeck com

Notarial Certification Certificacién Notarial

Uy this dafe, Awmgust 7, 2003 En csta fecha,

The undersigned Notary Pubiic cettifies: el Metarly Mibtes suseriio cenifica;
1.That  Edward H- Mazer 10

oF Tega) age and domlciled in . maver de eyt = PomTriliado

119 Greeswoddvprivep-Millburn, New Jérsey 07041, U.S.A.

signad the Turcgoing docunent. suscribit 2 docoments que anicecde,
2, That the grantor hug executed the foregaing 2. Que el atorgants ha suscriie el referide
doayment as SEnin]:' Legﬂl Directﬂr dacumenio 0 st caricter de

of STHERIRG CORFURATION de

3. Th SCHERING CORPORATION 4. Que

heving Its pernkcipal place of business localod (n eon sode principal uldcada en

2000 Galleping K11l Read, Eenilworth, New Jersey D7033-0530, O.5A..

is duly incorpiraiea, is-cumently in exlgience, and  estd Tegalmenle constitulda, gue tiene tadsiencia
that 1he parposts for which the Power of Anomey s legal vigente ¥ que los propasitos para los cuales
granted] are within the scope ol ity corporate  sc olorga el poder se encuentra dentro de fos ghie
purposes. coniprenden su objcio sucial.

4. That tlie grantor has Ihe authority 1o execile the 4. Que of dtorgante rlene la reprosenlacidn para
Power of Atlorney and thar hifsher representetion is  sus¢ribir &) poder, y que &51a es legitima,

fegal.

5. The foundatian for my ceriificulions contained in 5. El fondamento  de mis  certificaciongs
points 2. 3 add 4 was the exhibition of the foffowing  conteaidas en dos pomies 2, 3 v 4 fue ka exhibicign
suthentic document{s}; de Tos {del) elpnlemefs) documentofs) suténlicofs):
Power of Attorney, dated '

Novembexr &, 2002,

° e f?'
- b Kooty
Margunoeritd) La Coree
Hotary Fublic of New Jersey
My Commjssion Expdires Grtober 7, 2003




Wik [Declaration: Entltlemant to apply for

and be rardod » patent

Cracieralion g3 o Ihe applizants
aritiament, as & e remetong Kirg
ate, 12 apply far 2nd bo grantad a
patant (Fures 4.17(h} and 5Ibla. 1eiE)),
In & o236 where 1ha dactarglion under
Rt 4. AT ' Ret appraprtaie

Wame (LAST, Fyet)

in relaticn to thia intermationsl
application

SCHERING CORPORATION iz entdtled to
apply For and bs granted a patent by
wirtue of the following!

an z2egigoment From ZHT, Zhaconing to
SCHERTIRG CORPORATION, dabted 0P June 2000
{C5.05.2008)

VI2- 10

an adglgrment from MCEITTRICK, Brian to
1ECHERINE CORPOEATION, dabed 02 Jupa 2006
{09,.06.2008) )

VIE-2-18
)

an aasignment frotm STAMFORD, Andrew to
SCHERING CORPCRATION, dated 09 Jung 200§
{09.05.2006)

il-2A]
v

PTAET]
v

an aesignment frem GREENLEE, William, a.
ta SCERRING CORPORATION, dated 59 Juns
2006 (09.06.2606)

*an agpignment; from LID, Xiaosisng to
BCRERING CORFPORATION, dated 09 June Z008
(52,06,2006)

WiI-2-10
v

an sfalgnment from MANDAL, kihirbaran to
ECHERING CORFORATION, dated 09 June 200¢
{05.06.2008)

WLEA]
v

an asaigoment ¥rom VOIGY. Johannes, H.
to SCHERING CORPORATION, dated 09 June
2008 (09,.06.2008)

1
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vl

an agssignmegnt from VOIGT, Johannee, H.
to SCHERING CORPORATION, dated 092 June
Jzunq*ips.ns.zuus)
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Daclaration: Entitlement toa clalm

prlority

Declzratlan @3 ta the appifcants

antliliament, 23 al the intemational flling
ta, b chalng e prionty of tha eariar

anpllcallon specilad below, whers the

epplicant i& not ke appkcant who RMead

the garlfer appiisailan or where the

Epplicant's nama has changed sinta the

[ﬁllng of \he eanlar appicalon (Rules

A A7) ang & T, 4{a){MY

MNarma

in relation to thils internaticnal
application

SCHERING CORPORATION

le entitled te claim prlerity of earliex
syplicatlon Na., 6§0/880,537 by virtue of
the following:

e EeT
W}

at agsignment f£rom ZAU, Zhacning to
HCHERING CORPORATICN, dated 05 Februsry
W00 (D6.02.2008)

YTEXT:
v

an asalgoment from HOKITTRICK, Brian to
SCHERING CORPORATION, dated 06 Fabruary
20086 {06.02.2008)

Will-3-101
Wi

|

an saslgoment Lrom STAMFORD, Andrew to
SCHERING CORPORATION, dated 96 Februayy
2008 {06.02.2006)

VHES- 4]
¥l

an asalgnment Erom GREENLEE, Willilam, J.
to SCHERING CORFORATION, dated 06
February 2006 (0&.02,2008)
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(19) World Intellectual Properly Organization I

Inermationg! Bureau

{43} international Publication Date
28 December 2006 (28.12.2006)

(12 INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOWERATION TREATY (PCT}
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v *{-,; 00 0 A B A T

(10} Internatjonal Publication Namber

WO 2006/138264 A2

(51} Internationsl Fatenl ClassiNeation:

071 JETAQF 1200601 ) AGTP 25/28 (2006.01)
AT 32529 2000017
(21} [ntermational Application Namber:
PSS 2006022018
120 Imternationmd Filbug Pate: 12 Yone 20006 112 062000
{28} Filing Language: English
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{30} Priority Daiu;
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[72)
(75}

600,537

Applicant {far alf desiprared Statex except (5}t SCHER-
ING CORPORATION [US/AIS), 2000 Galloping Hill
Road. Kenilwarth, WNew Jersey 07033-0530 (LIS).

Inventors; and
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(U3} MCEUTTBRICK, Brian [USAJS); 14 Millbwok
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FORD, Andrew [AUVUS]: 27 Overlock Road, Chatham
Township, Mew lersey 97928 (U8, GREENUEE,
Willlam, J. [USTIS], 185 Herrick Avenge, leaneck,
New Jemey 07006 (US). LIU, Xiaoxlang [CNTIS):
551 Cleveland Avence, Rivervale, New Jgrsey 07575
(U5 MANDAL, Mihirheran [INAIS]; 131 Spruce Mill
Lane, Scoich Plains, Mew Jemsey £7000 (031 YOIGT,
Johannes, H. [IDEUS] 10 Willow Sireet, Cranford, Mew
lersey 7016 (US) STRICKLAND, Corey |US/75]; 825
MNewians Lane, Martinsville, New Jerscy 08836 {US),

.

(74) Apent: LE]

llam, ¥.; SCHERING-PLGUGH COR-
PORATTION, Patent Depariment, K-8-1 199, 2000 Gallop-
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find of mational proreceian available )i AE, AG, Al AM,
A al AlL AZ BA, BE, BG, BR, BW, BY, BZ, Ca, CH, CN.
0, R, CULCZ, DE, DE, DM, T2, BC, BE, BG. BE, BT,
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NO, NZ, OM, PG, P FL, PT. RO, RS, RU, 5C, 5D, 5E,
8G, 5K, 5L, 8N, 8V TI TR, T, TR, T, TZ, UA, UG,
U§, UZ, ¥, VN, Za. 2M, 73,

Desipnated States (unless aherwise indicated, for every
kind of regional protection available)r ARIPG (BW, GH,
GM. KH, LS, MW, M¥, WA, SO, 51, 87, TZ, U3, ZM,
ZW), Horasian (AM, AZ, BY, KG, K2, MD, RU, T1, TM),
Buropean (AT, BE, B(3, CH, CY. CZ, DE, D, EL, ES, 11,
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R, SE, 81, 5K, TR), OAPHEE BI, CF, CG, CT, CM, GA,
G, GOLGW, ML, B, HE, 86, TR, TG

Declurations under Rule 4.17:

ar to appiicant's entitlerment 1o apply for and be granied o
patent {Rule 4 1 7(E)

ay ta He applicants entitlanent ro ciim the priarity of the
earfler application (Rule 4.1 7{Hi

Published:

withoat international search report and 1o be republished
upar receipt of thal repor

For twer-letter cades and other abbreviations, refer to the "Cuid-
ange Motes o Codes and Abbreviations” appearing w the begin-
ring of each regulor izsue of the PUT Gagetle,

(54) Title: ASPARTYL PROTEASE INHIBITORS

LA,

(57) Absiract: Discloscd are compounds of the formpla (I} or a stereoifomer,
ur ph%rmnceuéical]}r acceptable sall or golvate theresl, wherein f, k, T,
WoR R, R R, RLR, R and R are a5 described above in the specification.
Alse disclosed is the method of inhibiting aspartyl peotesse, and in particular,
the methods of weating cardiovascular diseases, cognitive and neorodegenertive
diseases, Also diseloscd are methads of ireating coghitive or nenrodegencrative
diseases using the compaunds of formula (1) in combination with a chelingsterise
inhibitor or & muscarinie m1 agonist o m; aglagonist.
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ABSTRACT

Disclosed are campounds of the formula |

or a sterecisomer, tautomer, or pharmaceutically acceptable saif or solvate thereof,
wherein j, k, U, W, B, R, B%, R®, R* R® R” and R™ are as described above in the
specification,

Also disclosed is the method of inhibiting aspartyl protease, and in particular,
the methods of treating cardigvascular diseases, cognitive and neurcdegenerative
diseases. Also disclosed are methods of treating cognitive or neurodegenerative
diseasas using the compounds of formula | in combination with a cholinesterase
inhibitor or a muscarinic my agonist or mz antagonist.
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W0 2006138264 PCT/US2006/022H18

ASPARTYL PROTEASE INHIBITORS

FIELD OF THE INVENTION

This invention refates to aspartyl protease inhibitors, pharmaceutical
compositions comprising sald compounds, their use in the treatment of
cardiovascular diseases, cognitive and neurodagenerative diseases, and their use as
inhibitors of the Human 'mmunodeficiency Virus, plasmepsins, cathepsin D and
protozoal enzymes,

BACKGROUND

There are a number of aspartic proteases known to date, including pepsih A
and G, renin, BACE, BACE 2, Napsin A, and cathepsin D, which have been
implicated in pathological conditions. The role of renin-angiotensin system {RAS)in
regulation of blood pressure and fluid electrolyte has been well established (Oparil, S,
etal. N Engl J Med 1974, 291.381-401/446-57). The octapeptide Angiotansin-I), a
potent vasoconstricior and stimulator for release of adrenal aldosterone, was
processed from the precursor decapeptide Angiotensin-l, which in turn is processed
from angiotensinogen by the renin enzyme. Angiotensin-Il is also found to play roles
in vascular smooth muscle cell growth, inflammation, reactive oxygen species
generation and thrombosis and influence atherogenesis and vascular damage.
Clinically, the benefit of interruption of the generation of angiotensin-Il through
antagonism of conversion of angiotensin-1 has haen well known and there are a
number of ACE inhibitor drugs on the market, The blockade of the earlier conversion
of angiotensinogen to angiotensin-1, 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 bslisved that there would be less frequent
adverse effect for coniralling high blood pressure and related symptoms regulated by
angioctensin-{! through its inhibition.

\Q\_
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Another protease, Cathepsin-D, is involved in tysosomal biogenssis and
protein targeting, and may also be involved in antigen processing and presentation of
pepfide fragments. [t has been linked to numerous diseases inciuding, Alzheimer's,
Disease, connective tissus 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, arientation and judgment. Behavioral
changes including confusion, depression and aggrassion also manifest as the
disease progresses. The cognitive and behavioral dysfunction is believed to result
fram altered neuronal function and neuronal Ioss in the hippecampus and cersbral
corex. The curently available AD treatments are paifiative, and while they
ameliorate the cognitive and behavioral disorders, they do not prevent disease
progression, Therefore there is an unmet medical need for AD treatments that halt
disease pragrassion,

Pathological hallmarks of AD are the deposition of extracellular B-amyloid {(AR)
plaques and intracellular neurofibriliary tangles comprised of abnormally
phosphorylated protein tau. Individuals with AD exhibit characteristic AD deposits, in
brain regions known to be important for memery and cognition. Itis Eelievacl that AB
is the fundamental causative agent of neuronal cell loss and dysfunction which is
associated with cognitive and behavioral decline. Amyloid plaques consist
pradominantly of AR peptides comprised of 40 — 42 amino acid residues, which are
derived from processing of amyloid precursor protein (APP). APP is processed by
multiple distinct protease activities. AP peptides result from the cleavage of APP by
B-secretase at the position corresponding to the N-terminus of A, and at the C-
terminus by y-secretage activity. APP is also cleaved by o-secretase activity resulting
in the secreted, non-amyloidogenic fragment known as so'uble APP.

An aspariyi protease known as BACE-1 has been identified as the B-secretase
activity responsible for cleavage of APP at the position corresponding to the N-
terminus of A peptides.

Accumulated biechemical and genetic evidence supports a central role of AB in
the eticlogy of AD. For example, AB has been shown to be toxic to neurcnai cells in

vitro and when injected into rodent brains. Furthermore inherited forms of early-onset '
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AD ars knowh in which well-defined mutations of APP or the presenilins are present.
These mutations enhance the production of Al and are considered causative of AD.

Since AP peptides are formed as a result of B-secretase activity, inhibition of
BACE-1 should inhibit formation of Af peptides. Thus inhibition of BACE-1is a
therapautic approach to the traatment of AD and other cognitive and
neurodegenerative diseasas caused by AR plaque deposition.

Human immunodeficisncy virus (HIV}, is the causative agent of acquired
immune deficiency syndrome (AIDS). It has been clinically demonstrated that
compounds such as indinavir, ritonavir and sagquinavir which are inhibitors of the Hiv
aspartyl protease resuit in lowering of viral load. As such, the compounds dascribed
herein would be expecied to be usetul for the treatment of AIDS. Traditionally, a

major target tor researchers has been HIV-1 proteass, an asparyl protease related 10

ferin.

in addition, Human T-cell leukemmia virus type | (HTLY-1} is a human retrovirus
that has besn clinically associated with aduit T-celi leukemia and other ¢hronic
discases. Like other retrovituses, HTLY- requires an aspartyl protease to process
viral precursor proteins, which produce mature virions, This makes the protease an
attractive target for inhibitor design. {Moorg, et al. Purification of HTLV-I Protease
and Synthesis of Inhibitors for the treatment of HTLV-I Infection 55" Southeast
Regional Mesting of the American Chemical Society, Atlanta, GA, US November 18-
19, 2003 (2003), 1073. CODEN; 63EUCH Conference, AN 2004:137641 CAPLUS),

Plasmepsins are essential asparty! protease enzymes of the malarial parasiie.
Compounds for the inhibition of aspartyl proteases plasmepsins, particulary |, 11, 1V
and HAP, are in davelopment for the treatment of malaria. (Freine, et al. WG
2002074719, Na Byoung-Kuk, et al., Aspariic proteases of Plasmadium vivax are
highly conserved in wild isolates, Korean Journal of Parasitology (2004 Jung), 42(2)
B81-6. Journa code: 94358(0G) Furthermarg, compounds used to targst asparty!
proteases plasmepsins {e.g. |, lI, IV and HAP), have been used to kill malarial
parasites, thus treating patients thus afflicted.

Compounds that act as aspaytyl proteass inhibliors are described, for example
in application USSN 11/010,772, filed on December 13, 2004, herein incorporated by

reference,
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WO/2304047, herein incorporated by reference, describes compounds having
& quinazelin-2-{thijene nucleus. The document alleges that the compounds
described therein are inhibitors of HIV reverse transcriptase.

LS Publication No. US 2005/0282826 A1, herein Incorporated by reference,
describes diphenylimidazopyrimidine or <imidazole amines, which are said to be
useful for the therapeutic treatment, prevention or amelioration of a disoase or

disorder characterized by elevated 3-amyloid deposits or B-amyloid levels in a patient.

Disease states mentioned in the publication include Alzheimer's disease, mild
cognative impairment, Down’s syndrome, hereditary cersbral hemorrhags with
amyloidosis of the Dutch type, cerebral amyloid anglopathy and degenerative
demernitia.

LS Bublication Ne. LS 2005/0282825 A1, herein incorporated by reference,
describas amino-5,B-diphenylimidazolones, which are said to be useful for the
therapeuiic reaimant, prevention or amelioration of a diseass or disordar
characterized by elevated B-amyloid deposits or B-amyloid lsvels in a patient.
Disease states mentinned in the publication include Alzheimer's disease, mild
cognative impairment, Down's syndrome, hereditary cerebral hemortrhage with
amyloidosis of the Duich type, carebral a?iwloid angicpathy and degenerative
dementia.

Othar publtbations that disclosed compounds that are usefut for treating
Alzherimer's disease include WO 2006/044492, which discloses sgiropiperidine
compounds that are said to be inhibitors of §-sacretase, and WO 2006/041404, which
discloses substituted aming compounds that are said 1o be useful for the reatment or
propliylaxix of Af related pathologies. Both these publications are incorporated by
roference.

SUNMMARY OF THE INVENTION
The present invention relates to compounds having the structural formula |
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or a sterepisomer, tautomer, or pharmaceutically accepiable salf or scivate thereof,
wherein

jisCort;

kis O or 1, provided that when s 1, U cannot be -N-;

W is a bond, -C{=8)-, ~8{0)-, -8{Q)z-, -C{=Q)-, -O-, “CRHR")-, N(R")-,
-C{R%)R")C(=0)-, or -C{=N(R%)-;

U is —N- ar ~G(R%)-;

Ris 1 to5 R groups: ™

R', 8% and R® are independently selected from the group consisting of H, alkyl,
arylalkyl, heteroarvialkyl, cycloalkylalkyl, hetarocycioalkylalky!, arylcycicalkylalkyl,
heteroarylcycloalkylalkyl, arylheterocycloalkylatkyl, heteroarythetarocycloalikylaliy!,
cycloalky!, arylcycioalion, hetercaryicycloalkyt, heterooycloalkyl, arytheterocycivalkyl,
heteroarylhetsracyeloalkyl, allkenyl, arylalkenyl, cycloakenyl, atylcycloalkenyl,
hetercarylcycloalkenyl, heterocycioalkeny), aryiheterocycloalkenyl,
heteroarylhetarocycloalkenyl, alkynyl, arylalkynyl, aryl, cycloalkylaryl,
heterocyeloalkylary!, cycloalkenyiaryl, heterocycloalkenylaryt, heteroaryl,
cycloalkylhetercaryl, heterocycloalkylheteroaryl, cycloaikenyiheteroaryl,
heteracycloalkenythetaroaryl, “OR'", -CN, -C{=NR"R®, -C(O)R?, -C{O)OR?,
-SO)R™, -510)RY, -CIOINRNR™), -SOIN(RTHR™), -S(O)LNERH(R™), -NO.,
-N=G(R%), and -N{R™)(R"™), provided that R’ and 7° are not both selected fram -NO:,
-N=C{R%, and -N{R""){R"%;

- /% R and R’ are independsntly selected from the group consisting of H, alky),

aryialkyt, ieteroarylalkyl, cyclealkylaliyyl, heterocycloalkylalky, arvicycloalkyialkyi,
heterearyloycloalkylalkyl, arylheterocycloalkylalkyl, heteroarylhetarocycioalkylaliyl,
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cycloalkyl, aryloycioalkyl, heteroanyloycloalkyl, heterocycloalkyl, aryiheierocycioalky!,
heteroarylheterocycloalkyl, alkenyl, arylalkeny!, cycloalkenyl, aryicycloalkenyl,
heteroaryleycipalkenyl, heterocycloalkenyi, arviheterocycloalkenyl,
hataroaryihsteracycloalkenyl, allynyl, arylalkynyl, aryl, cycloalkylary!,
heterocycioatkylaryl, cysloatkenylaryl, hetarocycicalkenyiary!, heteroamnl,
cycloalkyiheteroaryl, heteracycloaikythatercany!, cyeloaikenytheteroarnyl,
heterocycloalkenylheteroaryl, hala, -CH-O-SiR%R KR, -GH, -GN, -OR?, -CIOR®,
-C{O)OR®, -CLONR (R, -SR™, -SOIN(R'J(R™), -8(O)N(R')R™), -NR'HR'™),
NRMCOIRE, -NR™MSOIR™, -NR™S(0):RY, -NRTHICIOINER (R,
NRMCIOIOR® and —C(=NOH)R:

R* and R™ are independently selectad from the group consisting of a bond,
alkylene, arvlalkylena, hetercarylalkylens, cycloalkylalkylene,
heterocycloalkylalkylene, arvloycloalkylalkylene, heteroaryleycioalkylalkylens,
aryiheterocycloalkylalkylene, heteroarylheterocycloalkyialkylene, cycloaliylena,

_ aryleycloatkylens, heteroaryleycloalkylene, heterocycloalkylene,

aryihaterocycloalkylens, hetercaryihelerocycloalkylens, alkenylane, arylalkenyiene,
cyctcaikengiena, aryicycloaikenylens, hateroacvicycloalkenylens,
hetamcycloa1k§nylene, arylhaterocycicalkenylens, heteroarytheterocycloalkenyiene,
alkynylene, arylalkynyleneg, aryiene, cycloaliylarylene, heteracycloalkylarylene,
cycloalkyenylaryiene, cycloalkenylarylene, hetarocycloaikenyiarylene, hetaroarylene,
cycloalkylhateroarylene, heterocycloalkylheteroarylene, cycioalkenylheteroarylens
and heterocycloalkenyiheteroaryiens, with the proviso that both R* and R are not
hoth a bond;

R* and R™ together can be a C; to Cs carbon chain, wherein, opticnally, ane,
twe or three ring carbons can be reptaced by -0O-, -C{O)-, -G(S)-, -5-, -8(0)-, ~5(0)s-
ar -N{R%-, and R* and R™ together with the carbon atoms to which they are
attached, fornt a 3 to 8§ membersd ring, opticnally substituted by R, with the foliowing
provisos:

that when at least one of the carbons is replacad by --O-, -C{D}-, -C{5)-, -5-,
-${Q)- ~5(0)z-or ~N(R)-, then the number of carbons in the R* and R7® partion of the
chain that bonds with U s b, wherein b is 0 10 5, and the number of carbons that arg
in the R* ang R™® poriion of the chain that bonds with the carbon of —-C(R%- is ¢,
whetein¢cis 0 to 5;
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that when jis 0 or 1, at loast one of the ring carbons must be reptaced by -C-,
-C(0)-, -C(8)-, -S-, -8(Q)- ,~S(O)z-or —N{RM-;

that when | is O or T and only one ring carban is replaced with —0-, -C{U}-,
-G(8)-, -8, -3(0)- ,~S({Q)s-0r ~N(R™)-, R* and R™ cannot form a cycloalkylether;

R® is independently selected from the group consisting of H, alky, arylalkyl,
heieroarylalkyl, cycloalkylaikyl, heterocycloalkylalky!, andcycloalkylalkyl,
heteroaryleycioalkylalkyl, aryheterocycloaliylalkyl, heteroarylheterocycloalkylatkyl,
cycloalkyl, aryloyCloalkyl, heteroaryicycioalky(, haterocycloalkyl, arylhetarocycloalikyl,
heteroarytheterocycloalkyl, alkenyl, arylalkenyl, cycloalkenyl, arylcycloalkeny!,
heteroaryicycloalkenyl, heterocycloalkenyl, arylneterocycloalkenyl,
hetercarylheterocycloalkenyl, alkyny, andlalikynyl, aryl, cycloalkylaryl,
heterocycloalkylaryt, cycloalkenylaryl, heterocycloalkenylaryl, heteroaryl,
cycicalkytheteroaryl, haterocycloalkylheteroaryl, cycloalkenyiheteroaryi,
heterocycioalkenylneteroaryl, -OR™, -NR'}R'®), -N(R'5)C{OR', -N{R™ISIOIR"®,
N{RIS(0),R™, -NIR™)S(O)N(R'}R"), -NERFISOINRHR™),
NRPICIONR(R' and -NRSCIOOR™,

R® 1s independentiy selected from the group consisting of H, alkyl, arylalkyl,
hieteroaryiaikyl, cycloatkyialky!, hetarocycloafkylaiky!, aryicycloalkylaliyl,
hetaroaryleycloalkylalkyl, arylheterocycloalkylalkyl, hetoroarylheterooycioaliylatkyl,
cycloalkyl, aryleycloalkyl, heteroaryioycloaliy!, haterocycloalkyl, arylneterocycioalkyl,
hetercarylheterocycloalkyl, alkenyl, aryialkenyl, cycloalkenyl, anylcycloatkenys,
heteroaryloycloalkenyl, heterceyeloalkenyl, arylbeterocycloalkenyl,
hetsroarylheterocycloalkenyl, alkynyl, arylalicynyl, aryl, cycloalkylaryl,
heterocycloalkylaryt, cycloalkenylaryl, heterocycloalkenylan, heteroaryl,
cycloalkylheteroaryl, heterceycloalkylheteroaryl, cycioalkenytheteroaryl, and
heterpeycivalkenyliheteroaryl;

R' is independently selected from the group consisting of H, atkyl, arylaliyt,
heteroarylalkyl, cycloalkyialkyl, heterocycloalkylalkyl, aryloycloalkylalkyl,
heteroarylcycloalkylatky!, aryheterocycloaikylalkyl, heteroaryiheterocycloalkylalkyl,
cycloalkyl, aryicycloalkyt, heteroaryleycloalkyl, heterocycloalkyl, aryiheterocycloalkyl,
heteraarytheterocycloaliyl, atkeny!, arvlatkenyl, cycloalkeny!, aryleycloalkeny!,
heteroaryleycloalkeny!, heterocycloalkenyl, arviheterocycloalkenyl,
heteroaryiheterocycloalkenyl, alkynyl, arplalkynyl, and, cycloalkylaryl,
heterocycloatkylaryl, cycloalkenylaryl, heterocycloalkenyiaryl, heteroaryl,

B,
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cycloalky heteroaryl, heterocycloalkylhetercaryl, cycloalkenyiheteroaryl,
heterocycloalkenylhetercaryl and —-N{R™)(R™);

R', R and R™ are independently selacted from the group consisting of H,
alkyl, arylalkyi, heteroarylalicyl, cycloalkylalkyl, hetarocycloalkylalkyi,
arylcycloalkylalkyl, heteroarylcycioaliylalkyl, aryihsterocycloalkylalkyl,
hetercarylheterocycloalikytalkyl, cycloalkyl, arylcycloalkyl, heteroarylcycioalkyl,
heterocycloalky, arylheterocycloalkyl, heteroarylheterocycloalkyl, alkenyl, arylalkenyl,
cycloaikenyl, aryvicycloalkenyi, heteroaryloycloalkenyl, heterocycloatkenyl,
aryineterocycloalkenyl, heteroarylheterocycioalkenyl, alkynyl, anvalkynyl, aryi,
cycloalkytaryl, heterocycloalkylaryl, oycloalkenylaryl, heterocycloalkenylaryl,
hetarcaryl, cycloatkythetercaryl, heterocycloalkythetercaryl, cycloalkenylheteroaryl,
heterocyctoalkanythetaroaryl, -C(O)R?, -C{O}DHQ, -S{OWR'®, -5(0)R",
C{OINERTHR™, -SOINR KR}, -S(ON(R R and —CN;

R', R" and R" are independently selected from the group consisting of H,
alkyl, aryialkyl, heteroarylalky!, cycioalkylalkyi, haterocycloatkyiaiikyl,
arylcycioalkylalkyl, heteroaryicycloalkylatkyl, arytheterocycloalkylalkyl,
hetercaryiheterocycloalkylalkyl, cycloalkyl, arylcycioalkyl, heteroaryicycloatkyl,
heterocycloalkyl, arytheterocycloalkyl, heteroarylheterocycloalkyl, alkenyl, arylalkenyl,
cycioalkeny!, arylcycloalkenyl, heteroaryleycloalkenyl, heterocycloalkenyt,
arylheterocycloalkeny, heteroarylheterocycloalkenyl, alkynyl, arylalkynyl, aryi,
cycloalkylaryl, heterogycioalkylaryl, oycloalkenylaryl, heterocycloalkenylaryl,
heteroaryl, cyticalkylheteroaryl, heterocycloalkylhatercaryl, eycloalkenylneteroaryl,
heterocycloalkenylhsteroaryt, R'®-alkyl, R'*-arylaliyl, R™-heteroarylalkyl,
R'"e-cycloalkylatkyl, R*®-heterocycloalkylalkyl, R™-arylcycloalkylalkyl,
R'*-heteroarylcycloaliylalkyl, R'-arylheterocycloalkylalkyl,

8% heteroarylheterocycioalkyialky!, R'®-cycioalky!, R -arylcyclcalkyl,
R™-heteroaryloycloalkyl, R"-heterocycloalkyl, R*-arylheterocycloalkyl,
R"%-heteroary'hsterocycloakyl, R®-alkenyl, R"-andalkenyl, R'*.cycloalkenyt,
/'%-aryicycloalkenyl, R*2-heteroarylcycloalkeny!, R'°-hetsrocycloalkenyl,

R -anytheterocycloalkenyl, R"®-heteroarythsterocycioalkenyl, R'®-alkynyl,

R arvialkynyt, R'8-any, R'%-cycloalkylanyl, R'*-heterocycloalkylaryl,
R"%cycloalkenyiaryl, A'*heterocycicalkenylarny, R'-heteroaryl,
R'8-cycloalkylheteroaryl, R'®-heterocycloalkylheteroaryl, R"*-cycloalkenylheteroaryl,
and R"%-heterocycloalkenyihsteroaryl; or
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whereln 8™ numbers 0 to 5 substituents, mis Do BandnisOlp 5;

R*® s 1-5 substituents independently selected from the group consisting of
atkyl, arylalkyl, hetaroarylaikyl, cycloalkylalkyl, heterocycloalkylalkyl,
aryloycloalkytalkyl, hetersaryicycloatkylalkyl, aryiheterocycloalkylalicy,
heteroarylheteracycloalkylatkyl, cycloalky!, aryloycloalkyl, hetsroaryicycloalkyl,

heterocycioalkyl, aryiheterocycloalkyl, heteroarylheterocycloalkyl, alkenyl, aryialkenyl,

cycloalkeny!, aryicycloalkenyl, hetercarylcycloalkeny!, heterocycloalkemy,
arylheterocycloalkenyl, heteroarylbeterocycloalkenyl, alikynyl, andalkynyl, aryl,
cycloalkylaryl, heterocycloalkyiany, cycloalkenylany, heterocycloalkenyiaryt,
hateroaryl, cycloalkyiheteroaryl, heterocycloalkyiheteroaryl, cycloalkenylhateroaryl,
heterocycloalkenylheteroaryl, -NO,, halo, HO-alkoxyalky), -CFs, -CN, atkyl-CN,
-C{OIR'®, -C(O)OH, -C(OYOR'", -CIOINHR®, -C{OINHz, -C{ONHz-C{OW(alkyl)z,
-C(OIN(alkyliaryl), -C(O)alkylihetaroaryl), -SR'®, -S(0)H™, -S{O)NHs,
-S{ONH(alky), -S{ON(alkyl)(alkyl), -S(OINH{@rD), -S{O}NHz, ~S{Q)NHR',
-5{0)MNH(heterocycloatiyl), -S{O):N(alkyl)s, -S{O)N(alkyl)(ary)), -OCFs, -OH, -OR™,
-O-heterocycioatky!, -O-cycloatkylatkyl, -O-heterocycioatkylalky!, -NH,, -NHRZ,
-N{aliyls, -N{arylalkyl)s, -N{arylalkyh-(hetercarylatkyl), -NHC(OIR®, -NHG{OWNH;,
-NHC{ONH(atkyl), -NHCONalky{alkyi), -N{alkyl) C{O)NH(alkyl},
-N(alky) C(OIN(aikyl(atkyl}, -NHS(O1:R™, -NHS(ONH@alkyh,
~NHS{Q)Niakyl(alkyly, -N(akyl)S{O)NH(atkyl) and —N{alkyl)S{O)=N(alkyl}{alky!};
or two Hw moieties on adjacent carbans can be linked togethar to form

D e )

R'? is aliey, arylalkyl, hateroarylalkyl, cycioalkylatkyl, heterocycloalkylalkyl,
aryicycloalkylatkyl, heteroarylcycloalkylalkyl, arylheterocycloalkylalkyl,
heteroarylheterccycloalkyialkyl, cycloalkyl, aryleycioalkyl, hetercaryleycloalkyl,

heterocyclealkyl, arylheterocycloalkyl, hetercarylheterocycloalkyi, alkenyl, arylalkenyl,

cycloalkenyl, aryleycloalkenyl, heteroaryloycloalkenyl, heterocycloalkenyl,
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arytheterocycloalkenyl, heteroarylheterocycloalkenyl, alkynyl, arylalkynyl, aryl,
cyclaalicylaryl, haterocycloalkylaryl, cycloalkenylaryl, hetarocycloalkenylamyl,
heteroaryl, cycloalkylheteroaryl, heterocycloalkylheteroaryl, cycioalkenylhstercary! or
heterocycloalkenyheteroaryt;

R is hale substituted aryl, alkyl, arylalkyl, hetarcarylalkyl, cycloalkylalkyl,
hateroccycloaikylalkyl, aryleycloatkylatkyl, hetsroaryloycloalkylalky,
arylheterocycloalkylalky!, hetercarylhsterocycloalkylalkyl, cycioalkyl, arylcycloalky,
heteroaryleycloalkyl, heterocycloalkyl, arythseterocycloalkyl, heteroarylheterocycloalkyl,
alkenyl, arylatkenyl, cycloaikenyl, aryicycloalkenyl, heteroaryleycloalkenyl,
heterocycloalkenyi, arythelerocycioaikanyi, hateroaryiheteracycioalkenyl, atkyri,
arylaikynyl, aryl, cycloalkylaryl, heterocycloalkylaryl, cycloalkenylaryl,
heterocycloalkenylaryl, heteroaryl, cycloalkylheteroaryl, heterocycloalkylhetaroaryl,
cycloalkenylhetercary! or hetaerocycloalkenylhateroany!,

and wherein each of the alky!, aryfaikyl, heteroarylafiyl, cycloatiaialky],
heterocycloalkylalkyl, aryloycloalkylalkyt, heteroaryieycloalkylalkyi,
arylheterocycloalkytalkyl, hetaroarylheterocycloalkylalicy, cycloalkyl, aryloycloalkyl,
hetercaryleycloalkyl, heterocycloalkyl, arylheterocycloalkyl, heteroarylheterocycloalkyi,
alkenyl, arylalkenyl, cycloalkenyl, arylcycivaikanyl, hetercaryloycicalkenyt,
heterocycloalkenyl, arylneterocycloalkenyl, heteroaryiheterocycloalkenyl, aflkynyl,
arylalkynyl, aryl, cycloalkylaryl, heterocycloalkylaryi, cycloatkenylaryl,
heterocycloalkenylaryl, heieroary, cycloalkylheteroaryl, heterocycloalkylheteroaryl,
cycloalkenylheteroaryl, heterocycioalkenylheteroaryl, in R, R’, 7%, R®, R*, R®, B, R,
Ha’ HQ‘ F"im, Fl", R'2 and H13

are independently unsubstituted or substituted by t to 5 B*' groups
independently selected from the group consisting of alkyl, arylalkyl, heteroarylaikyl,
cycicalkylalkyl, heterocycloalkylalioyl, arylcycloalialkyi, heteroarylcycloalkylalikyl,
arylheterocycloalkylaikyl, hetergarylhsetarocyclvalkylalkyl, cycloaikyl, aryleycloalkyl,
heteroarylcycloalkyl, heterocycloalkyl, arylheterocycloalkyl, heteroarylheterocycloalkyl,
alkenyl, arylalkenyl, cycloalkenyl, arylcycloalkenyl, hetercarylcycloalkenyl,
heterocyc[caikeny[,'arylhetemcyc[caikanyl, hateraarylheterocycioalkenyl, alkynyl,
arylaikyniyl, ary!, cycloalkylaryl, heterocycloalkylaryi, cycloalkenyiaryl,
heterocycloalkenylaryl, heteroaryl, cycloalkylheteroaryl, heterocycloalkylhsetercaryi,
cycioalkenylhetercary!, heterocycloalkenylheteroary!, halo, -CN, -C(=NR")R", -OR"®,
-C{O)R™, -CIO)DR™, -CIOINR™¥IR'®, -8R, -S(OIN(R™HR'®, -CHR™I(R™),
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-SIORNR R, ~CE=NOR™)R™, -PONOR™HOR'™), -N(R')(R™),
-alkyl-N(R R, -N{R'HCIOIR, -Cr-NRECOIR™, CHa-NR"™)CIOWNER (R,
-CHeR; -CHNR™)(R™®), -N(R™)SOIR'S, NR')S(0)R", -CHNR™)S(0),R™,
NRES(ORNRER™, NRGSONRR, NRPICOINER IR,
CHe-NR'SICOINERPHAYY, -NRFICIO)OR'S, -CH-N(R'*IC(O)OR™®, -S{OIR"®, -N;,
-NO;z and -S(O}R™;

and whereln each of the alkyl, arylalkyl, hateroarylalkyl, cycloalkylalky!,
heterocycloalkylaikyl, aryleycioalkylalkyl, heteroaryicycloalkylalkyl,
arythetarocycioalkylalkyl, hetarcarylheterocycloalkylalkyl, cyclealkyl, arylcycloatkyl,
heteroaryleycioalkyl, heterocycloaikyl, arylheterccycloalikyl, heteroarylheierocycloalkyl,
alkenyl, arylalicanyl, cycloalkenyl, aryleycloalkenyl, hetercaryicycioalkenyl,
heterocycloalkenyl, arytheterocycloalkenyl, hetercaryiheterocyclcalkenyl, alkynyi,
arylalkyny!, aryl, cycloalkylaryl, heterocycioalkylaryl, cycloafienylaryi,
hateracycloalkenylaryl, heteroaryl, cycioalkylheteroaryl, heterocycloalkylheteroaryl,
eycloalkenylhetercaryl and heterocycloalkenylheteroaryl groups in ®”' are
independently unsubstituted or substituied by 1 to 5 R® groups independently
selected from the group consisting of aliyl, arylatkyl, hetgroarylalkyl, cycloalkylatkyl,
heterocycloalkylalkyl, aryicycloalkylalkyl, hetercaryleycloatkylalioyd,
aryihaterocycloaikylativyl, hetaroaryiheterocycloalkylalkyl, cycloalky!, arylcycloalkyl,
heteroarylcycloalkyl, heterocycloalkyl, arytheterocycloalkyl, hetercarytheterocycloaikyl,
alkenyl, arylaikenyt, cycioalkenyl, aryleycloalkenyl, heteroaryicycloalkeny,
heterocyeloaikeny), arylheterocycloalkeny, heteroarylheterocycloalkenyl, alkynyl,
aryialkynyl, atyl, cycloalikylaryl, heterocycloalkylaryl, cycloalkenylaryl,
heteracycloalkenylaryl, hetercaryl, cycloalkylihetercaryl, heterocycioatiylheteroaryl,
aycloalkenylheteroaryl, heteronycioalkenyiheteroaryl, halo, -CFs, -CN, -Ci=NR™ R,
OR®, -CIOIR™, -CIOIOR™, -alkyl-C{OJORY, -COINEIR™), -SR™,
-S{O)N(R'HA'S, -S{OINRHR'), ~C(=NOR'"IR', -P(O}CRHOR'?),
N(R™HR'), -atky-N(R™)(R'®), -NR™ICIO)R'®, -CH-N(R™IC(O)R™, N(R™)S(OIR",
N(R™)S(0)2R'"®, -CH2-NR™)S(Q)R°, -N(R')S(O)RNR™HR™),
NRPISONERHRT), -NRPICONRR), -CHe-N(RPICOINR YR,
N{R®PICICIOR'®, .CHo-N{R™FICIOIOR'®, -Ng, -NO2, -S(OR™ and -S(0):R"?,;
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ar two R*' or two R®? moleties on adjacent carbons can be linked together to

D 0.0

and when R*' or B are selected from the group consisting of
~C{=NCR™)R'®, N(R)IC(OIR"®, -CH-NR®ICIOIR™, -N(RP)S(OIR'®,
-N(R™)S(0)zR", -CH-N{R"™)S(0),R™, -N(R"IS(0)NR™}R"),
-N(RISONRHRY), -NR™ICIOINR)R™), -CHe-NR®ICIOINR™HR'),
-N{R™ICIOIOR™ and -CHx-N{R™)C(OYOR'™, R'® and R'® together can be a G to Cy
chain wherain, optionally, one, two or three ring carbons can be replaced by —C{0O)-
or ~N{H}- and R"® and R'®, together with the atoms 1o which they are attached, form a
5 to 7 memberad ring, optionally substituted by R®;

form

A% is 1 to 5 groups independently selected from the group consisting of alkyl,
arvialky!, heteroarylalkyl, cycloalkylaikyl, heterocycloalkylalky!, aryleycloalkylalky!,
heteroarylcycioalikylalkyl, aryiheteroeycloalkylalky!, heteroarylhaterocycioalkylalkyl,
cycloalkyl, aryleycloalkyl, heteroarnylcycloalkyl, heterogycloalkyl, arylheteracycloalkyl,
hetercarythseterocycloalkyl, alkenyl, arylalkenyl, cycloalkenyl, arylcycloalkenyt,
heteroaryleyctoalksiyl, hetarocycloalkenyl, arylheterocycloalkenyl,
hetercarylheterocyciocalkenyl, alkynyl, arylalikynyl, aryl, cycloalkylant,
heterocydoaikylaryl, cycloalkenylaryl, heterocycloalkenylaryl, heteroaryl,
cycloalkyiheteroaryl, heterocycloalkylheteroaryl, eycloalkenylheteroaryl,
heterocycloalkenylheteroaryl, halo, -CN, -OR™, -C(O)R%, -C{O)ORY,
-C{OIN(RPY(R), -SR™, -SIOIN(RZH(R), -S(0)NR2*)(R?),
~C{=NOR*)R**, -P(O)(OR*}{OR?}, -N(R*)(R®), -akyl-N(R*){(R*), -N(R*)C(O)R*,
CH-N{R*ICIOIR®, -N{RPYS(OIR?, -N(R*S({0)R%, -CHz-N{R®**15(0).R%,
NRPS(O)NRZHR™S), -NEP)SOMNRTHRE), -NR*CIONRZNR),
-CHa-N{RZ)CIOINRT)(R®®), -N(R*)C{OYOR™, -CHz-N(R*C(0)OR™, -S(O)R* and
-3{0)2R%; and wherein sach of the alkyl, arylalkyl, hateroarylakyl, cycloalkyialkyl,
helerocycloalkylalkyl, arylcycloalkylalkyl, hatercarylcycloalkylalkyl,
arylheterocycloalkylalkyl, hetercarylheterocycloalkylalkyl, cycloatkyl, aryleycloalkyl,
heteroarylcycloalkyl, heterocycicalkyl, arylheterocycloalkyl, heteroarylheterceyclealkyl,
alkenyl, arylalkenyl, cycloalkenyl, arylcycloalkenyl, hetercaryloycloalkenyl,
heterocycioalkenyl, arylheterocycloalkenyl, hetercarylheterocycloalkenyl, alkynyl,
arylatikyny!, aryl, cycloaikylaryl, heterocycloalkylany, cycloalkermylaryl,
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heterocycloalkenylaryt, heteroaryl, cycloalkyiheteroany, heterogycloalkylhateroaryl,
cycloalkenylheteroaryl and heterocycivalkenylheteroary! groups in R™ are
independently unsubstiiuted or substitufed by 1 t0 & RZ groups independently
selected from the group consisting of alkyl, arytalkyl, heteroarytalicyt, cycloalialalkyl,
heterocycloatkylalkyl, aryicycloatkylalkyl, hetercaryleycloalkyiaikyl,
arylhaterocycloalkylalkyl, hetaroarylhsterocycloalkylalkyl, cycloalkyi, aryleycloatkyl,
heteroaryicycloalkyl, heterocycloatkyl, arythaterocycloalkyl, heteroatylheterocycloalkyl,
alkeryl, arylaikeny], cycloalkenyl, arylcycloalkenyl, heteroaryloycloalkenyt,
heterogycloalkenyl, anvihetarocycloaikenyl, heteroaryiheterecycloalkenyl, alkynyi,
arylalkynyt, aryl, cycloalkytary!, heterocycloalkylaryl, cycloalkenyiaryl,
heterocycloalkenylaryl, hetercary!, cycloalkylhetercaryl, hetercoycloalkyihetercary!,
cycloalkenyihsteroary, heterocycloalkenythateroaryl, kala, -CF, -CN, ~OR,
-C{OIR™ -C(OYORY, alkyl-C{O)OR®, -CIOIN(RZYR™), -SR*, -SIOINIB™)(R®),
-S{O)N(R*YR®), ~C{=NOR*R®, -P{ONOR*)OR®), -N(R*H(R™),
-atky-NIRZHRD, NRFCIOIR®, -CHz-N(REYCIO)RE, -N(R*IS{OIR™,
NRPIS(0)RE, -CHa-N(RZY)S(O01RE, -NBYS(O)NRZ) R,
NR*)SOINRZHR®), -NRICIOINRZ)R?), -CHrN(R*IC(OINRTHR™),
NRPHC(OIOR®, -CH-N{RZHCIOIORT, -S(O)R™ and -S(0):R%*;

R?, R* and R are independently sefected from the group consisting of H,
atkyl, arytaliiyt, retercarylalkyl, cycloalkylatikyl, heterocycioalkylaliky!, |
aryleycloatkylalkyl, hetercaryloycioalkylaly), arylheterocycioalkylalkys,
heteroaryiheteracycloalkylalkyl, cycloatkyl, aryicycloalky!, heteroaryloyclogtioy,
heterocycloalkyl, arylheterocycloalkyl, heteroarylheterocycloaliyl, alkenyl, aryialkeny!,
cycloalkenyl, arylcycloalkenyl, heteroaryloycloalkenyl, heterocycioalkenyl,
arytheterocycloalkenyl, hetercanylheterocycloalkenys, alkynyl, arylalkynyl, anst,
cycloalkylaryi, heterocycloalkylaryl, cycloalkenylaryl, heterocycloatkeriylaryl,
hetsroaryl, cycloalkylhelercaryl, heterocycioalkythetercaryl, cycloalkenylhstaroaryl,
heterocycloalkenylheteroaryl, RZ-alkyt, R -arylatkyl, R -heteroarylalkyi,
R*-cycioatkylalkyl, R* -heterocycloalkylaliyl, R* -arylcycloalkylalkyl,
R¥-heteroanylcycloalkyiaiicyl, R -arylhetarocycloatkylaikyl,
R¥-heteroarylheteracycloalkylalkyl, R -cycloalkyl, R¥-aryicycloalkyl,

R -heteroaryleycloalkyl, RZ -heterocycloalky!, RY -aryiheteracycioalkyl,
R¥-heteroarytheterocycloalkyl, A% -alkenyl, R -arylatkenyi, R -cycloalkeryl,
RZ-aryloyctoalikenyl, R -heteroaryleycloalkenyl, R -haterocycioatkenyl,
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R7-arylheterocycloalikenyl, R -heteroarylheterocycloatkenyl, R -alkynyl,

R¥-arylalkynyt, R -aryl, R -cycloalkylaryl, R -heterocycioalkylaryl,

R¥-cycloalkenylaryl, R¥ -hetaracycloaikenylaryl, A% -heteroaryl,

R7-cycioalkylheteroaryl, R¥-heterocycloatkytheteroaryl, R -cycloakenylheteroaryl
5  and R¥-neterocycloalkenylhstercaryt;

R* is 1-5 substituents independently selected from the group consisting of
alikyl, arylalkyl, heteroarylatikyl, cycloalkylaliyl, hatarooycloalicylatiy!,
arylcycloalkylaikyl, hetercarylcycloatkylaikyl, arylheterocycloalkylalkyl,
hetercarylheterocycloalkylaiky, cycloalkyl, aryleycloalkyl, heteroaryleycloalkyl,

10 hetetocycloaliy, anylheterocycloalky!, heteroaryiheterocycloalkyl, alkenyt, arylalkenyl,
cycloalkenyl, aryleycloalkenyl, heteroaryicycloalkenyl, heterocycioalkenyl,
arylheterocycloalkenyl, hetercarytheterccycloalkenyi, alimyl, andalkyryl, aryl,
cycloalkylaryl, haeterocycloalkylamnyl, cycloalkenylaryl, heterocycCloalkenylaryl,
hetercaryl, cycioalkylhetaroaryl, heterocycloalkylheteroaryl, cycloalkenyiheteroaryl,

. 15  heierocycloalkenyinetercaryl, -NQ;, halo, -CFs, -CN, alky-ON, nG{D}F{ﬁ,
-C(O)CH, -C{GYOR®, -CIO)NHR™, -C{O)N(alkyl)z, .C{ON(alkyh(aryl),
-C{O¥N(alky){heteroanyt), -SBZ®, -5{0):R*®, -S{0)NHz, -S{O)NH(alkyl),
-S(O)N(alkyhialkyl), -SIOINH{aryl), -S(0}NH,, -S(O)NHR, -S{O)NH{aryl),
-3{OY.NH{heterocycloalkyl}, -S{O)N{alkyl)z, -S(O)N(alkyl}(aryl), -OH, -OR%,

20  -O-heterocycioalky!, -O-cycloalkylaikyl, -O-heterocycloaliylalkyl, -NHz, -NHR?,
-N{aikyl)z, -N{asylalkyl)z, -N{arylaikyl}{heteroanylalkyl), -NHG(O)}R®®, -NHC(OJNH,
-NHC{IONH(alkyl), -NHC(OWN(alkyl)(alkyl), -N{@alkyhC{O)NH(alkyl),
-N(alkyhC{OIN{atky{alkyl), -NHS(O).RZ, -NHS{O):NH(alkyl},
“NHS(0):Natky{atkyl}, -N{alky}S(O)NH{alky!) and —N(alky}S(O}N{alkyl)(alkyl);

25 A% js alkyl, arylakyl, heteroarylalkyl, cycloalkylatkyl, heterocycloatkylalkyl,

. aryloycloatkylalkyl, heteroarylcycloalkylalkyl, arylheterocycloalkylalkyl,
heteroarythetarocycloalkyialkyl, cycloalieyl, aryleycloalkyl, heteroaryleycioalkyl,
hetarocycloatkyl, arytheterocycloalky!, heteroarylheterocyciealkyl, alkenyl, aryialkenyl,

o

cycloalkenyl, aryicycloalkenyl, hetercarylcycioalkenyl, heterocycloalkeny,

30  andheterocycieatkenyl, hateroarviheterocycloalkenyl, alkynyt, anylalkynyl, aryl,
cycinalkylaryl, heterocycioalkylaryl, cycloalkenylaryl, heterocycloalkenyland,
hetaroaryl, cycloalkylhataroaryl, heterocycloalkylhstercaryl, cycloalkenythatercaryl or
hetaracycloalkenylheteroaryl;
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R* is alkyl, aryiatkyl, heteroarylalkyl, cycloaliylalkyl, heterocycioalkyialkyl,
aryleycloalkylatkyl, hetercarylcycloalkylalkyl, arylheterocycioalkylalky!,
heteroaryiheterocycloalkylalkyl, cycloalkyl, aryleycloalkyl, hatercarylcycloalkyi,
heterocycloalkyl, arytheterocycioalkyl, hetercarylheteracycloallod, alkenyl, arylalkeny),
cycloatkenyl, arylcycloalkenyl, heteroaryleycloalkenyl, hetarccycloalkeny!,
arylheterecycloalkenyl, hetsroarylheterocycloalkenyl, alkynyl, arylalikynyl, aryl,
cycloalkylaryl, hetarocycloalkyiaryl, cycloalkenylaryl, heterocycloalkenylaryl,
heteroaryl, cycloalkylhetsroaryl, heterocycloalkylhetercaryl, cycioalkenylheteroaryl or
heterocycloalkenylhetercaryi; f

R™ is aliyl, arylalkyl, heteroarylalkyl, cycloalkylatkyl, heterocycloalkylalky!,
aryicycloalkyialkyl, heteroaryleycloalkylalkyl, arylheterooycioalkylalicyt,
heteroarythelerocycioalkylalkyl, cycloalkyl, arylcycioaliyl, heterparyleycloalkyl,
heterocycloalkyl, arylheterocycloalkyl, hetercarylheterocycloalkyl, alkenyl, arylalkenyl,
cycloalkenyl, aryleycloalkeny!, heteroarylcycloalkenyl, heterccycloalkenyl,
arylhaterocycloatkenyl, hetaroarylhaterocycloalkenyl, aikynyl, arylaikyny!, aryl,
cycloalkylaryl, heterocycloalkylaryl, cycloalkenylaryl, hétarocyclualksnylaryl,
heteroanyl, cyclealkylheteroaryi, heterocycloalkytheteroaryl, cycloalkenylhsteroaryi or
hetarceycioalkenylhetoroaryl; oo
and

R s alky, arylaiky), heteroanalkyl, cyc'ic-alkyfajkyl, heterocycloalkyialkyl,
aryicycloaikylalky!, heteroarylcycicalkylalkyl, arvtheterocycioalkylalkyl,
hetaroarylnetarocycloalkylalkyl, cycloalkyl, aryicycloalkyl, heteroaryleycloalkyl,
heterocycloalkyl, arylheterocycloaiky!, heteroarylheterocycioatiy!, alkenyd, arytalkenyi,
cycloalkenyl, arylcycloalkenyi, hetercaryicycloalkenyl, heterocycloalkeny!,
arylheterocycloalkenyl, hetercarylheterocycloalkeny!, alkynyl, arylalkynyl, aryl,
cycloaliylaryi, heterocycioalkylaryl, eycloalkenylaryl, heterocycloatkenylaryl,
heteroaryl, cycioalkylheteroaryt, heterocycloalkylheteroaryl, aycloalkenylhateroaryl,
heterocycloalkenylhetercany!;

with the foilowing proviso, that when U, R™and R* cyclize to form the following
bicyclic structure:
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W cannot be a bond.

In another aspect, the invention ralates to a pharmaceutical composition
compriging at least one compound of formula | and a pharmaceutically acceptable
carrer.

In another aspedt, the invenfion comprises the method of inhibiting aspartyl
proteasas comprising adrministering at least one compound of formula | to a patient in
need of such treatment. '

Mare specifically, the invention comprises: the method of treating a
cardiovascular disease such as hypertension, renal failuite, congestive heart failure or
anocther 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; the method of inhibiting plasmepsins | and Jf
for treaiment of malaria; the method of inhibiting Cathepsin D for the treaiment of
Alzheimers Disease, breast cancer, and gvarian cancer; and the method of inhbiting
protozoal enzymes, for examgple inhibiticn of plasmodium falciparnum, for the
treatment of fungal infections. Said method of treatment comprise administering at
least one compound of formula 1 te a patient in nead of such treatment, In particutar,
the invention comprises the method of treating Alzheimer's Disgase comprising
administering at least one compound of formula | to a patient in need of such
treatment,

In another aspect, the invention comprises the methed of treating Alzheimer's
Dissase comprising administering to a patient in nead of such treatment a
combination of at least one compound of formula | and a choiinesterase inhibitor or a
muscarinic my agonist or mg antagonist.
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In & final aspect, the invention relates 1o a kit comperising in separate
containers in & single package pharmaceutical compasitions for use in combination,
in which one container comprises a compound of formulz | in a pharmaceutically
acceptabie carrier and a second container comprises a cholinesterase inhibitor or a

5  muscarinic my agonist or me antagenist in & pharmacsutically acceptable carrier, the
combined guantities being an effective amount to treat a cognitive disease or
neurodegenearative disease such as Alzheimer's Diseass,

DETAILED DESCRIPTION:

10 In general, it is understood that divalsnt groups are to be read leit to right.
Preferred compounds of formula | wherein R, R', 8%, R®, R*, R%, R, R and W
are as defined above include the following structures:

2
2 /Fl N\/

® )\ s ;\L A
)\ N HN N

3 & aﬁ"
E w REW Rﬂ-.—-—-r!l R

; 7a

&

- \7L)

3 2] H

I It 1 v
provided that in struciure Il, W is not & bond.

15

Compounds of formuta | wherein B, R, RZ, R%, R®, R®, R” and W are as
20  defined above also includs the following structures:
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whereinbis1toSandcisGto 5,

or
F{E
HG
HE
wherein R, R', R%, B, R®, R®, R’ and W, whereinhis 1to5andcis0to 5
or

wherein R, R'. R®, R®, R®, R®, R” and W are as defined above, bis1to4 and ¢is O to
4,

Preferred compounds of formuta | are those compounds wherein R’ is alkyl or
more preferably, R' is methyi.

More preferred compounds of the inventian ara thosa of formula | wherein R?
s H.
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Another group of preferred compounds of foermula | are those compounds
wherein R® is anyl, (RZ)1.5-aryl, hetercaryl or (R*"}1.s-heteroaryl

PR

5 Preferred compounds of formula | are those compounds whergin R*' is —CN,

21
ot even mare preferably, (A=1-,

halo, aryl, {HEE}']-E'EWL heteroany or {HE}1,g-heteroawl.

Preferred compounds of formula | are those compounds wherein RZ is —~CN,

halc or alkyne, or more preferably, R? is F or \g;;a’\

. 10 Preferred compounds of formula | are those compounds wherein wherein R

QN RN f"\“:j AN
s F C,NCJ&N, = GNnrl\l #

More preferred compounds of formula | are those compounds wherain W is
-C(O)-.
15
Another group of preferred compounds of formula | are those compounds

P 294

N—~R®

wherein R* and R™ form R* and R™2 jorm g\/

Preferred compounds of formula | are those compounds wherein R is halo,
20  more preferably whera H is F,

Preferred compounds of formula | are those compounds wherain
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Ris H or halo;
R' is alkyl;
R%is H;
R® is R -aryl;

5 R?! is R*-aryl;
R% is halo or CN;
W is -C{O)-;

and

s 3*"*"\/ ¥ 4
R* and R™ form *“'"155 g\/ \)

. Another group of preferred compounds of formula | are those compounds

wherein

R is alkyl;
.. RPisH;
15 R?is R -aryl;

R* is R%-anyl;
R% is halo or CN;
W is -C(O}-;

and

. 20 R* and R™ form ﬁs .

An even further group of preferred compounds of formula § are those

compounds whergin
R'is methyl;
R%is H;

25 R%is Rel.
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&

R is CN;
W is -C{O}-;
and
—5 X e
R]* and R form "'""—'—‘;S rg\./ \)
In a group of preferred compounds of formula 1 are those compounds having the
structure:

HN Q
N‘\
HN R
Qr
R—-N o
M —
-
WA
4 ) ) i .
] whereain R is defined herein.

The fo'llow'lng preferred cempounds of formula | have the following structures;

Q
NH
.E
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and

G
N
o

—Bn

G

M
H

An further group of preferred compounds of formula | are those compounds

R
204
N—R?

where R* and R™ form g\/

A further group of preferred compounds of formula | are those compounds
having the following structure

RG

H
N NH
R5—N \]/

N
CH,

O
wherein R® and R® are as defined as above.

A group of preferred compounds of formula 1 are those compeunds where R®
is independently selected from the group consisting of arylalkyt, aryl, heteroaryl,
C=NR"RE, -COIR?, -C{OIOR®, aryl-R* and heteroaryl-R?', or more preferabiy, R®
is



f
é@ﬁ@@

§n C >3 (ﬁ

MH

(wﬁfb

An svan further group of preferred compounds of formula | are those
campounds where R*or R% is independently selected from the group consisting of,
alkyl, eycloalky), aryl, arylaliyi, heteroaryl, R**-alkyl, R*-aryl, and R"®-hetetoaryl; or
even more preferably, R® or RB? is independentiy selected from the group consisting of

S

. V& &

oG d s
SEs" N>
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7

and

An even further group of preferred compounds of formula | are those
compounds where R'® is 1-5 substituents independantly selected from the group
consisting of alkyl, halo, -CF3, -CN, -SR'® and -OR, or even more preferably, R' is
1-5 substituents independently seiected from the group consisting of hale, -CN,

o K
%
-OCH(GHs)z, -OCHz, -CHa, , ™ and .
An even further group of preferred compounds of formula | are those

compounds wherein R is 1-5 substituents independently selscted from the group
consisting of halo, -OCH(CHg)g, -CH3, -CFa, -OCHs -CH{CHg)s and —CN,

it is noted that the carbons of formuia | may be repiaced with 1 to 3 silicon
atoms o iong as all valency reguirements are satisfied.
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As used above, and throughout the specification, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:

"Patient” includes both human and animals.

"Mammal” meang 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 aioms in the chain. Preferred
alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as mathyl, ethyl or propyl, are attached to a
linear alkyl chain, "Lowsr alkyl* means a group having about 1 to about & carbon
atoms in the chain which may be straight or branched. Non-limiting examples of
suitable alkyl groups inciude methyl, ethyl, n-propyl, isoprapyl, n-butyl, t-butyl, p-
pentyl, heptyl, nony! and decyl. R*'-substituted atkyl groups include fluaromethyl,
triflucromethyl and cyclapropylmethyt .

"Alkenyl" rmeans an aliphatic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or branched and comprising
about 2 to about 15 carbon atoms in the chain. Preferred alkenyl groups have about 2
to about 12 carbon atoms in the chain; and more preferably about 2 to about 6
carbon atomns in the chain. Branched means that one or more lower alky} groups such
as methyl, ethyl or propyl, are attached to & linear alkenyl chain. "Lower alkenyl”
means about 2 to about 6 carbon atoms in the chain which may be straight or
branchad. Non-limiting examples of suitable alkenyl groups includs ethanyl,
propenyl, n-butenyl, 3-methyibut-2-enyl, n-pentenyl, octenyl and dacenyl.

"Alkynyl' means an aliphatic hydrecarbon group ¢ontaining at least cne
carbon-carbon triple hond 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 ong or mara lower alkyl groups such
as methyl, ethiyl or propyl, are attached to a linear alkynyl chain. "Lower aliynyl"
means about 2 o about 6 carbon afoms in the chain whick may be straight or
branched. Non-limiting exampies of suitable alkynyl groups include ethynyt, propynyl,
2-butynyl, 3-methylbutynyl, n-pentynyl, and decynyl.

"Aryl' means an aromatic monocyclic or multicyclic ring system comprising
ahout 6 to about 14 carbon atoms, preferably aboui 6 to about 10 carbon atoms. The
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aryl group can be optionally substituted with one or mere substituents (e.g., R™, R*"
R%2 etc.) which may be the same or different, and are as defined hersin or two
substituents on adjacent carbons can be linked together to form

5, O
‘a’) éc: or xfoj

phenyi and naphthyl,

. Non-limiting examples of suitable aryl groups include

"Heteroaryl' means an aromatic monocyclic or multicyclic ring system
comprising about 5 to about 14 ring atoms, preferably about & to about 10 ring atoms,
in which one to four of the ring atoms is an slement 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 mora R*' substituents which may be the same or different, and are as defined
herein. The prefix aza, oxa or thia before the heteroaryl reot name means that at least
a nitrogen, oxygen or suifur atom respectively, is present as a ring atom. A nitrogen
atom of a heteroaryl can be optionally oxidized to the corresponding N-oxide. Non-
lirmiting examples of sultable heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl, isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyt, pyrrolyl,
pyrazolyl, triazolyl, 1,2 4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalaziryl,
imidézoﬂ ,2-a]pyridiny!, imidazo{2, 1-bjthiazolyi, benzofurazanyl, indolyl, azaindolyl,
penzimidazolyl, banzothienyl, quinolinyl, imidazolyl, thiencpyridyi, quinazolinyl,
thienopyrimidyl, pysrolopyridyl, imidazopyridyl, isoquinclinyl, benzoazaindetyl, 1.2,4-
triazinyl, benzothiazolyl and the like.

"Cycloaikyl" means a non-aromatic mono- or muiticyclic ring system
comprising about 3 to about 15 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 subsiituted with one or more R*' substituents which may
be the same or different, and are as defined above. Non-limiting examples of suitable
monocyclic cycloalkyls include cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and
the like. Non-limiting examples of suitable muilticyclic cycloalkyls include 1-decalin,
notbarny!, adamantyl and the like. Further non-limiting examples of cycloatkyl include
the following
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:

“Cycloalkylsther” means a non-aromatic ring of 3 to 15 atoms comprising an
oxygert atom and 2 to 14 carbon atoms. Ring carbon atoms can be substituted,
provided that substituents adjacent to the ring oxygen do not includa halo or
substituents joined te the ring through an oxygan, nitrogen or sulfur atom.

“Cycloalkenyl’ means a nefi-aromatic mont or multicyclic (ing system
cornprising about 3 to about 15 carban atoms, preferably about 5 to about 10 carbon
atoms which contains at least ons carbon-carbon doubile bond. The cyeloalkenyl ring
can be optionally substituted with one or more R*! substifuents which may he the
same or different, and are as defined above. Prafetred cycloalkeny! fings contain
about 5 to about 7 ring atoms. Nen-limiting exampies of suitabie monocyclic
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cycloalkenyls include cyclopentenyl, cyclohexenyl, cycloheptenyl, and the like. Non-
limiting example of a suitable multicyclic cycloalkenyl is norborpylenyi.

"Heterocyclenyl" { or "heterccycioalkenyl") means a non-aromatic monocycllc
or multicyclic ring system comprising about 3 to about 10 ring atoms, preferabiy about
5 10 about 10 ring atoms, in which ane or more of the atoms in the ring sysiemis an
elemant 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 heteroeyclenyl rings contain about 5 to about & ring atoms.
The prefix aza, oxa or thia before the heterocyclenyl root nama means that at isast a
nitrogen, oxygen or sulfur atom respectively is present as a ring atom, The
heterocycleny! can be optionatly substituted by one or mare ring systam substitlvents,
wherein *ring system substituent* is as defined above, The nitrogen or sulfur atom of
tha haterocyclenyl can be optionally oxidized to the corresponding N-oxide, S-oxide or
8,5-dioxide. Non-limiting examples of suitable monocyclic a_zahaterocyclenyi groups
include 1,2,3,4- tetrahydropyridyl, 1,2-dihydropyridyi, 1,4-dibydropyridyl, 1,2,3,6-
tetrabydrapytidyt, 1.4,5,8-tetrahydropyrimidyl, 2-pysrolingl, 3-pyrralinyt, 2-imidazoliny,
2-pyrazolinyl, and the like. Non-iimiting examples of suitable nxaheterocycleﬁy!
groups includs 3,4-dihydro-2H-pyran, dihydrofuranyl, fluorodihydrofuranyl, and the
like. Non-limiting example of a suitable multicyclic nxéhetemcyc:lenyl group is 7-
oxabicyclo[2.2.1]heptenyl. Non-limiting examples of suitable monocyclic
thiaheterceycieny! 1ings include dinydroiniophenyl, dinydrothiopyrany, and the like.

"Haio" means fluoro, chloro, bromo, or iode groups, Preferred are fiucre,
chlore or bromo, and more prefarred are fluoro and chloro.

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

“Heterocyciyl* {or heterocycioalkyl) means a non-arcmatic saturated
menocyelic or multicyciic ring sysiem comprising about 3 to about 10 ring atoms,
prefarably about 5 to about 10 ring atoms, in which 1-3, preferably 1 or 2 of the atoms
in the ring system is an element other than carbon, for example nitrogen, oxygen of
sulfur, alona or in combination. There are ng adjacent oxygen andfor sulfur atoms
present in the ring system. Preferred heterocyclyls contain about 5 to about & ring
atoms. The prefix aza, oxa or thia before the heterocyclyl root name means that at
least a nitrogen, oxygen or sulfur atam respectively is present as a ring atom. The
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heterocyclyl can be optionally substituted by one or more R*' substituents which may

be the same or different, and are as defined herein, The nitrogen or sulfur atom of the

heterocycly! can be optionally oxidized to the cerresponding N-oxide, S-oxide or §,8-

dioxide. Non-limiting examples of suitable monecyclic hetergeyclyl rings includs

piperidyl, pyrrolidiny, piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, 1,3-

dioxolanyl, 1,4-dioxanyl, tetrahydrofuranyl, tetrahydrothiophenyi,

tetrahydrothiopyranyl, and the like.

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

“Arylcyclioalky)” means a group derived from a fused aryl and cycloalkyl as
defined herein. Preferred arylcycloalkyls are those whersin aryl is phenyl and
cycloalkyl consists of about 5 to about 8 ring atoms. The aryleycloalkyl can be
optionally substituted by 1-5 R*' subsituents. Non-limiting examples of suitabie
aryleycloalkyls include indanyl and 1,2,3,4-tetréhydr0naphthyl and the like. The bond
to the parent moisty is through & non-aromatic carbon atom,

“Arylheteroeycloalkyl” means a group derived from a 'iusé“d aryt and
heterocycloalkyl as defined herein. Preferred aryleycloalkyls are those wherein aryl is
pheny! and haterocycloaikyt consists of about 5 to about 8 ting atoms. The
arylheterocycloalkyl can be aptionally substituted by 1-5 R?' substituents. Non-
limiting examples of suitable arylhsterocyclaalkyls include

O °
CO-

The bond to the parent molety is through a non-aromatic carbon atom,

Similarly, "heteroarylalkyl” “cycloalkylalkyl” and “hetsrocycloalkylalkyl” mean a
heteroaryl-, cycloalkyl- or heterocycloalkyi-alkyl- group in which the heteroaryl,
cycloalkyl, heterocycloalkyt and alky! are as previcusly described. R is also
understood that the terms “aryleycloalkylalkyl”, “hsteroaryicycloalkylalkyi”,
“arylheterccycloalkylalky!”, “heteroarylhaterocycloalkylalkyl”, “heteroaryleycioalkyl”,
“heteroarylhaterocycloalkyl”, "arvicycloalkenyl®, “heteroarylcycloatkenyl”,
“heterocycloalkenyl™, “arylheterocycloalkenyl”, “hetercarylheterocycloalkenyl”,
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“cycloalkylaryl”, “heteracycloalkylaryl”, “heterocycloakenytaryl”,
"heterocycloalkytheteroaryl”, “cycloalkenylanyl” “cycloalkenylheteroaryl”,
*heterocycloalkenylaryl” and “heterocycloalkenyihetercaryl” similarly represented by
the combination of the groups aryl-, cycloalkyl-, alky!-, heteroaryl-, heterocycloalkyl-,
cycloalkenyl- and heterocycloalikenyl- as previously described. Prefarred groups
contain a lower alkyl group. The bond to the parent molety is through the aliyl.

"Acyl' means an H-C({O)-, alkyl-C{QO}-, alkenyl-C{O}-, alkynyl-C{O}- or
cycloalkyl-C{O)- group in which the various groups are as previously described. The
bond to the parent moiaty is through tha carbanyl. Preferred acyls contain a lower
alkyl. Non-limiting examples of suitable acyl groups include formyl, acetyl, propanoyl,
2-methylpropancyl, butancy! and cyclochexanoyl.

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

“Alkoxyalkyl” means a gmup'derived from an alkoxy and alkyl as defined
herein. The bond to the parent maoiety is through the alkyl.

"Arylalkenyl” means a group detived fmml aryl and alkenyl as defined herein.
Preferred arylalkenyls are those wherein ary! is phenyl and the alkeny! consists of
about 3 to about 6 atoms. The arylatkeny! can be optionally substituted by one or
more R¥ substituents. The bond to the parent moiety is through a non-aromatic
carbon atom.

"Arylalkynyl" means a group dsrived from aryl and alkynyl as defined herein.
Preferred arylalkynyls are those wherein aryi is phenyl and the alkynyl consists of
about 3 to about 6 atoms. The arylalkynyl can be optionally substituted by one or
more RY substituents. The hond to the parent moiety is through a non-aromatic
carion atom.

The suffix “ene” on alkyl, aryl, hetercycloalkyi, etc, indicates & divalent moisty,

e.¢., -CH:CH.- is athylene, and E_Q_é is para-phenylens.

It is understood that multicyclic divalent groups, for exampie,
arylheterocycloalkylene, can be attached to other groups via bongds that are formed
an either ring of said group. For examgpls,
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A,

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

Substitution on a cycioalkylalky!, heterocycloalkylaikyl, arylalkyl, or
heteroarylalkyl moisty includes substitution on the ring portion and/or an the alkyl
portion of the group.

When a variable appears more than once in a group, 8.g., R® in -N=C{R®,, or
a varieble appears more than once in the structure of formula 1, 8.g., R* may appear
in both R' and R®, the variables can be the same or diffarent.

With reference to the number of moieties (a.9., substituents, groups or rings) in
a compound, ynless otherwise defined, the phrases “one or more” and “at least ong”
mean that thereé can be as many moieties as chemically permitted, and the
determination of the maximum number of such maisties is well within the knowledge
of those skilled in the art. With respect to the compositions and methods comprising
the use of “at ieast one compound of formula 1," one to three compounds of formula |
can be adrministered at the same time, proferably one.

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

The wavy line v ag a bond generally indicates a minture of, or either of,
the possible isomers, e.g., containing (R)- and (8)- stereochemistry. For axample,

oH OH e
C( medang cantaining both l\/j’ O
N

N
H

Lines drawn intc the ring systems, such as, for example:

S

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



10

20

W 2H6/138244 _ POTUSIMENLLS

-39 -

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

CHg
O’” O’”
reprasants
LL{LN i Lba{LN “Hs

It should also he noted that any hetercatom with unsatisfied valences in the

text, schemes, examples, structural formulas, and any Tables herain is assumed 1o

have the hydrogen atom or atoms to satisfy the valences.
Those skilled in the art wili recognize that certain compounds of formula | are
tautomeric, and all such tautomeric forms are conternplated herein as part of the

present invention. For example, a compound wherein R'is H, said compound can be

represented by any of the following struciures:

A2 Ae Af
N"ft HN’H HNf
S,
HN N/ N N{ HN "‘MN\
R k =i \W R ko R} W R .ﬁék AW
T R u R u
H?&/ J H_?:B./ .] R?a/ J
A o F7 R
Hﬁ Hﬂ HH
R I R 1 or L

When, R®, for example is, -N(R™)S(0)N(R™)(R"), and R'® and R" form a
ring, the molety formed, is, for example

o 0o
N e
'

Prodrugs and solvates of the compounds of the inventicon are also

contemplated herein. A discussion of prodrugs is provided in T. Higuchi and V. Stella,
Pro-drugs as Novel Delivery Systems (1987} 14 of the A.C.S. Symposium Series, and
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in Bioreversible Carrers in Drug Design, (1987) Edward B. Roche, ed., American
Pharmaceutical Association and Pergamon Fress. The term “prodrug” means a
compound (8.g, a drug pracursor} that is transformed in vive to vield a compound of
Farmula (1) or & pharmaceutically acceptable salt, hydrate or solvate of the
compound. The transformation may occur by various mechanisms {e.g., by
metabolic or chemical precesses), such as, for example, through hydrolysis in blood.
A discussion of the use of prodrugs is provided by T. Higuchi and W, Stella, “Pro-
drugs as Novel Delivery Systems,” Vol. 14 of the A.C.S, Symposium Series, and in
Biorevarsible Carriers in Drug Design, ed. Edward B. Roche, Amarican
Pharmaceutical Association and Pergamon Press, 1987.

For example, if a compound of Formula (f) or a pharmaceutically acceptable
salt, hydrate or solvate of the compound contains a carboxylic acid functional group,
a prodrug can comprise an ester formed by the replacement of the hydrogen atom of
the acid group with a group such as, for example, (C1—Cgalkyl, (C.-
Crz)alkanoyloxymethyi, 1-(alkanoyloxy)ethyl having from 4 to © carbon atoms, 1-
mathyt-1-{alkanoyloxy)-ethyl having from 5 to 10 carbon atoms,
alkoxycarbonyloxymethyl having from 3 to 6 carbon atoms, 1-
(alkoxycarbonyloxylethyi having from 4 to 7 carbon atoms, 1-methyt-1-
(atkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms, N-
{(alkoxycarbonyllaminomethyl having from 3 to @ carbon atoms, 1-(N-
{alkoxycarbonyl)amino)ethyi having from 4 to 10 carbon atoms, 3-phthalidyt, 4-
crotonolactenyl, gamma-butyrolacton-4-y), di-N,N-(C-Cz)alkylamino{Ca-Cs)alkyl
(such as B-dimethylaminoethyl), carbamoyi-(Cy-Coalkyl, N,N-di {C4-
Colaliylearbamoyi-{C1-C2)alkyl and piperidino-, pyrrolidino- or morpholino(Co-
Ca)alkyl, and the like.

Similarly, if a compound of Forrula {i} containg an alcchol functional group, &
prodrug can be formed by the replacement of the hydrogan atom of the alcohol group
with a group such as, for example, (Cs-Cg)alkanoyloxymethyl, 1-({Cs-
Celalkanoyloxy)ethyl, 1-methyl-1-({C1-Ce)alkanoyloxy)ethyl, (Cy-
Cglalkoxycarbonyloxymethyl, N-{C+-Cgjalkoxycarbonylaminomethyl, succinovi, (Cy-
Celalkanoyl, a-amino{Cq-Cqlalkanyl, aryiacyl and g-aminoacyl, or g-aminoacyk-a-
aminoacyl, where each a-aminoacyl group is independently selected from the
naturally accurring L-amine acids, P{O)(OH)z, -P(O)(O(C1-Calalkyl), or glycosy! (the
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radical resulting from the removal of & hydroxyl group of the hemiacetal form of a
carbohydrate), and the like.

If & compound of Fermula (1) incorporates an amine functionat group, a
pradrug can be formed by the replacement of a hydrogen atom in the amine group
with a group such as, for example, R-carbonyl, RO-carbonyl, NRR'-carbonyt whers R
and P are sach independently {C4-Cro)alkyl, {Ca-C7} cycloalkyt, benzyl, or R-carbonyl
is a natural o-aminoacyl or natural a-aminoacyl, —C{OH)C(OIQY ' wherein Y' is H,
(C1-Ce)alkyl or benzyl, —C{OYAY wherein Y2 is (C1-C.) alkyl and Y® is (Ci-Celathy!,
carboxy (C+-Celalky!, amino{Ci-Calalkyl or mono-N—or di-N,N-(C-Cg)alkylaminoalkyf,
—C(YY® wherein Y* is H or methyl and ¥° is mong-N— or di-N,N-{Cs-Ce)alkylamino
morpholino, piperidin-1-yl or pyrrolidin-1-yl, and the like.

"Solvate" means a physical association of a compound of this invention with
one or mora solvert molecules. This physical association involves varying degrees of
icnic and covalent bonding, inciuding hydrogen bonding. |n certain instances the
solvate will be capable of isolation, for example when one or more solvent molecules
are incorporated in the crystal fattice of the crystalline solid. "Sclvate” sncompasses
both solution-phase and isolatable solvates. Non-limiting examples of suitable

“solvates include ethanolates, methanoiates, and the like. "Hydrats" is a solvate

wharein the solvent moleculs is HaO.

"Effective amount” or "therapeutically effective amount” is meant to describe
an amoeunt of compound or a composition of the present Invention effective in
inhibiting aspartyl profease and/or inhibiting BACE-1 and thus producing the desired
therapsutic affect in a suitable patient,

The compounds of formula | form salts which are also within the scope of this
invention. Reference to a compound of formula | herein is understood to include
reference 1o salis thereof, unless otherwise indicated. The term "salt(s)", as employed
herein, denotes acidic salts formed with inerganic and/or organic acids, as well as
basic salts formed with inorganic and/or organic bases. [n addition, when a
compound of formula | contains both a basic moisty, such as, but not limited {0 a
pyridine or imidazele, and an acidic moisty, such as, but not limited to a carboxylic
acid, zwitterions ("inner salts') may be formed and are included within the term
"sall{s}" as used herein. Pharmaceutically acceptable (i.e., non-toxic, physiclegically
acceptable) salts ara preferrad, although other salts are also useful. Saits of the
compounds of the formula | may be formed, for example, by reacting a compound of
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formuia | with &n amount of acid or base, such as an aguivalent amount, in a medium
such as cne in which the salt precipitates or in an aqueous medium followed by
lyophilization. Acids (and bases) which are generally considered suitable for the
formation of pharmaceutically uselul salts from basic (or acidic) pharmaceutical
compounds are discussed, for example, by S. Berge et al, Journal of Pharmaceutical
Sciences (1977) 66(1) 1-19; P. Gould, fmernational J. of Pharmaceutics (1986) 33
201-217: Anderson ef af, The Practice of Medicinal Chemistry (1996}, Academic
Frass, New York; in The Orangg Book {Food & Drug Administration, Washington,
D.C. on their website); and P. Heinrich Stahl, Camillle G. Wermuth (Eds.), Handbook
of Pharmaceutical Salts: Properties, Selection, and Use, (2002} Int't. Union of Pure
and Applied Chemistry, pp. 330-331. These disclosures are incorporated herein by
reference thareto.

Exemplary acid addition salts include acetates, adipates, alginates,
ascorbates, aspartates, benzoates, benzenesulfonates, bisulfates, borates, butyrates,
citrates, camphorates, camphorsulfonates, cyclopentanepropionates, digluconates,
dodscylsulfates, ethanesulfonates, fumarates, glucoheptancates, glycerophosphates,
hemisulfates, heptanoates, hexanocates, hydrochlorides, hydrobromides,
hydroiodides, 2-hydroxyethanesulfonates, lactates, maleates, methanesulfonates,
methyl sulfates, 2-naphthalenesulfonates, nicotinates, nitrates, oxalates, pamoates,
pectinates, persulfaies, 3-phenyipropionates, phosphates, picrates, pivalates,
propionates, salicylates, succinates, bisulfates, sulfates, sulfonates (such as those
mentioned herain), tartarates, thiocyanates, toluenesulfonates (alsc known as
tosylates,) undecancates, and the like,

Exemplary basic salts include ammenium salts, alkali metal salts such as
sodiurn, lithium, and potassium salis, alkaline earth metal salts such as calcium and
magnesium salts, aluminum salts, zinc salts, salts with organic bases (for exampls,
organic amines) such as benzathines, diethylamine, dicyclohexylamines,
hydrabamines {formed with N,N-bis(dehydroabietyl}ethylenediamine), N-methyl-D-
glucamines, N-methyl-D-glucamides, t-butyl amines, piperazine,
phenylcyclohexylamine, choling, tromethamine, and salis with amine acids such as
arginine, lysine and the like. Basic nitrogen-containing groups may be guarternized
with agents such as lower alkyl halides {e.g. methyl, ethyl, propyl, and butyl chlorides,
bromides and iodides), dialkyl sulfates (e.g. dimethyi, diethyl, dibutyl, and diamyl
sulfates), long chain halides (e.g. decyl, lauryl, myristyl and stearyl chlorides,
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bromides and icdides), aralky! halides {e.g. benzyl and phenethy! bromides}), and
others.

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

All stereoisomers (for example, geometric isomers, optical isomers and the
like) of the present compounds (including those of the salts, solvates and prodrugs of
the compounds as well as the salts and soivates of the prodrugs}, such as those
which may exist due te asymmaetric carbons on various substftuents, including
enantiomeric forms (which may exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diasteraomeric forms, are contemplated within the
scope of this invention. Individual stereoisomers of the compounds of the invention
may, for example, be substantially free of cther isomers, or may be admixed, for
axampla, as racematas or with all other, or other sslected, sterenisomers. The chiral
centers of the present invention can have the S or R configuration as defined by the
HUPAC 1974 Recommendations. The use of the terms "salt", "soivate", "orodrug” and
the like, is intended to equally apply to the salt, solvate and prodrug of enantiomers,
slerecisomers, rotamers, tautomers, racemates or prodrugs of the inventive
compounds,

Polymorghic forms of the compounds of formula i, and of 1he salts, soivates
and prodrugs of the compounds of formula |, are intended te be included in the
prasent inventian

Compounds of formula | can be made using procedures known in the art, The
following reaction schemes show typical procedures, but those skilled in the art will
recognize that other procedures can also be suitable.

in the Schemes and in the Exampie below, the following abbrsviations are
used:

room temperature: r.t.

high pressure liquid chromatography: HPLC

reverse-phase HPLC: RP-HPLC

liuid chromatography mass spectrometry: LCMS

mass spectrometry; MS

peivtetrafiuarocethylene: PTFE
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hour h

minute: mirn

retention time: tR

ethyl: Et

methy!: Me

benzy!: Bn

lithium diiscpropylamide:; LDA
1-(3-dimethylaminopropy!)-3-ethy! carbodiimide hydrochieride: EDCI
DIEA means N, N-diiscpropylethylamine
ethyl acstate: EtOAc

N, N-dimethylformamide: DMF
methanol: MeCOM

Ethanol; EXOH

acetonitrile; CHyCN

acetic acid: AcQH

rmagneasium sulfate: Mg50,

copper iodide: Cul

diiscpropylaming: iPrzNH
Dichlorobis(triphenylphosphine)palladium: PdCiz(PPhs)z
ammonium hydroxide: NH,OH
triflucroacetic acid: TFA
henzyloxycarbonyl: Cbz
teri-butoxycarbonyl: Boc

DCM: Dichloromethana

THMSCHNy Trimethylsidiazomethanse
Teoc-OSu:0-Trimethylsllylsthoxycarbony! N-hydroxytsuccinate
TBAF: Tetrabutylarmmonium Floutide
THE: Tetrahydrofurane

WMCPBA: meta-Chloraperbenzoic acid
TsOH: Toluenesulfonic acid.

PhIO: iodosohenzane

PhiCAc). Load tefra-acsiate

Eﬂgﬁ
%
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Method A,
HNHg
B o, 2INZOBr e 1RO
GN TEQ': } !
U\ Br O mBa{OH), o STMSCHN
Az Dioxans/H,0 3) TBAF
A O 4y Teos-O35u
AZ A4
cN o Br s o
1) JL .Boc
HN ﬁ e al
; (HG)8 i By
AN EDCI Nz
PA{PPhyla H 'u)
Hi o 2YTFA Ak
N Boe~N R AS
HMN R AB

Method A, Step 1

A literature procedure is adapted { Y. Kazuta, et.al. Bioosganic & Medicinal
Chernistry, 10 (2002}, 3829-3848). Thus, 1o a suspension of NaNH; {22.0 mmaol} in
benzene (20 mL) is added a solution of 3-bromophenylacetonitiile (10 mmolj in
benzene (10 mi} at 0°C, and the reaction is stimed at r.1. for 2h. After the solvent is
pvaporatad the residue is chromatographed to pive product A3,

Method A, Step 2

A similar literature procedure is adapted (Casadio, S, et.al. Bollettino
Chimico Farmaceutico {1978), 117(8), 331-42). Compound A3 is dissolved in 7N
NHz/MeOH and the solution is heated in & sealed fube to 70 0%C for 1 h. beforg the
solvent is evaporated. The result amide (10 mmal) redissolved in MeOH is treated
with ag NaOBr {5 eq) overnight before the reaction mixture is partitioned between
DCM/water. The organic fayer is washed with brine and dried with Na-S0, and
evaporated fo give the crude cyclic carbamate wich is hydrolyzed wiih Ba(OH); in
gioxane/watsr under heat overnight to give the aminoalechol. The solution is cooled
to rt, and its pH is adjusisad to 9 using aq NaHS0, hefore TEQC-OSu (1.1 eq) is
added. The reaction is stirred for 5 h before the solution is paititionag Detwaatt
DCM/watsr. The organic solution is washed with brine and dried over NagS04 and
subseguently evaporated to give crude praduct which is purified via a silica gel
column to compound A4,

Method A, Step 3,
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A literature procedure is adapted (Tetrahedron Letters 2003). To a mixture of A4 in
CCl/Acetonitrile/H,0(5/5/1) is added RuCly{0.1 eq), NalQ, (10 eq) and NaHCO; (10
eq) and the reaction is stirred overnight before the mixture is acidified to pH 3 ana
partitioned in DCM/water, The organic laysr is dried and solvent evaporated o give
the amincacid product which is dissolved in MeQH and treated with TMSCHN; 10 give
tha corresponding aminoaster after svaporation of the solvent. The aminoester is
treated with 1 N TBAF in THF for 20 min before the reaction mixturs is difuted with
Ether and filtered through a sitica gel pad to give the amino ester product AS.

Method A, Step 4,

To a DMF solution of AS is added N-methyi-N-Boc-thiourea (1 eq) followed by
addition of EDCI (feq) and DIEA (2 sq) and the solution is stirred ovesnight. The
solvent is evaporated under vacuum and residue chromatographed to give the boe-ed
iminopyrimidinone AG,

Method A, Siep 5.

A mixiure of compound Ag, 3-cyanophenylboronic acid, Fibrecat (4.26% of P4,
0.7 g) and 1N aq. K2CO4 (0.5 mL) in tert-hutanol (10 mL) is heated at 110 °C for 15
min. Adter cooling, the reaction mixiure is transferred to & pre-packed Si-Carbonate
column and eluted with MaQH/CH,CH, (1:1}. The eluant is collected and concentraied
under reduced pressure to give a crude product which is purified by silica gel
chromatography (20-50% EtOAc/hexanes gradient) to yield the product, Afier
treatment of the product with 30% TFA in DCM for 20 min followed by evaporation of
solvent, product A7 is obtained. '

Methud B
/CLE @1‘3\ F“‘P Q,g 1MCPBA 1] ELSHTFA
e B e Effr%
3} %0 g
1) M
2) Eorani,

- “Boe
BY \E B



10

15

20

25

30

WO 2006/138264 PCT/USH06/(22018
- 40 -

Method B, Step1:

A literature procedure is adapted {Barnard, A. et.al Tetrahedron (2004),
B0(2), 448-457), Compound B1 {1g) and B2 (1.1 eq) in anhydrous THF is treated
with NaH (1.5 ed} and the mixture is gtirred at r.t. overnight. After evaporation of
solvent the residue is purified via sllica gel column to give compound B3.

Method B, Step 2:

A mixture of compound B3 {1g), MCPBA (2eq) and NaHCO4 {5 e4q) is stirred
overnight befora it is diluted with DCM and washed with ag NaHCO,, brine and dried.
The solvent is evaporated to give a crude spoxide. This cruda products is dissolved
it anhydrous banzens and 100 myg of p-toluenssulfonic acid is addsd. The reaction is
refluxed overnighi before it is cooled to r.t., washed with aq NaHCO; and
concentrated to give product B4,

Method B, Step 3;

A sclution of B4 {1 g) in 20% TFA in DCM is treated with triethylsilane{3eq) or
with NaBHa4. After remhoval of the volatiles, the residue is chromatographed to give a
product which is dissalved in a mixiure of CCly/Acetonitrite/water (5/5/1) and Rutia
(0.1 eq/NalQ, (10 eq). The reaction mixture is stirred aver night before the solid is
filterad and the iquid mixture is concentrated. The residue is stirred with 10 ml acetic
anhydride for 30 min before the volatile is evaporated to give a crude product BS.

Method B, Step 4.

The crude product anhydride is redissolved jn MeQH. The reaction is refluxed
for 1 h and sclvent evaporated. The residue is redissolved In DMF followed by
addition of NH4Ci (b eqg) and EDCI hydrochloric salt {1.5 eq) and DIEA {5 eq}. The
rgaction mixture is stirred overnight before it is partitioned in DCM/Water. The organic
layer is dried, sofvent evaporated and the residue is chromatagraphed to give the
primary amide B8,

Method B, Step 5.
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To a solution of B8 in acetonittile/water/formic acid (3/1/6} is added PhiQ (2
eq} and the mixture is stirred overnight bafore said mixture is made basic (pH 10)
using aq Na:COa and paritioned between DCM and water. The organic layer is aried
and solvent evaporated. The residue is redissolved in DMF and EDCH (1.1 eq), N-
methyi-N-Bogc-thiourea (1.1 eq) and BIEA (2 eqj is added. The reaction is stirred
overnight before it is partitioned between DCM and water. The organic layer is
washed with brine and dried over Na,S04 and sclvent evaporated. The residue is
purified with a silica get column fo give product BY.

Method B, Step &
Product B8 is obtained using method similar fo Method A step &,

Method C
a’“n“’““*ms
M o
a0y —e
o c2
'I]E'EH‘.‘:I.NH;
o;-ﬁmaﬁmm

H |
Ep Pt =8k,
'“"“ A
\ i Bz cE

Method C, Step 1.

A literature procedure is adapted {JOC, 1993, (58), 7916). To a solution of 36
a of m-bromophenylacetonitrile and glyoxaldshyde (44.4ml 50% aq solution) in 350
ml of MeOH is added 62 g (2.5 eq) of K2CO; and the reaction mixiure is stirred at r.t.
for 4 h, The salid is filtered and washed with ether before it is resuspended in cold
watar and stirred vigorously for 1 h. The white solid is fittered to give crude product
ca.
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Method G, Step2;

The crude praduct C2 (50 g) is dissolved in 400 mi of formic acid and 40 mt
cone, sulfuric acid and the solution is refluxed overnighi. After the reaction is cooled
down, the mixture is poured into ice water and the soiid filtered to give product C3.

Method C, Step 3;
“To a solution of C3 (0.27 g) and C4 (1.0 aq) in 3 mi of anhydrous DCM is
added 0.5 of TFA and the solutian is stirrad at r.t. overnight. Aftar removal of solvent,
the residue is purified using a reverse phase C-18 column to give product CS,

Method C, Step 4.
Compound C& is obtained using a procedure similar to Method B, step 5

Method C. Step 5. _
Product C7 is obtained using procedure simifar to Method A steg 4,5.

Method C, Step 6
Compound CB is obtained through debenzylation of C7 under Pd
hydrogenation conditions.

Method C, Step 7,8.9
Conventional amide, suifonamide and wrea fopmation conditions are used for

compound C9, C10 and C11.

Method D
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Method D, Step 1 S

A literature procedure is used for generation of compound D2 and D3
{Gwaltney, S. st.al Bicorganic & Medicinal Chemistry Letters (2003}, 13(7}, 1359-
1362). 3-m-bromophenylisonicotinic acid methyl ester (D1) is treated with BnBr in
DCM for 3 It at 50 °C hefore it is cooled to r.t. and NaBHCN (6 eq) is added. The
reaction 1 stirred overnight before it is dituted with DCM and washed with water and
brine. The residue after removal of organic soivent is purified via a silica gel column 1o
afford D2,

Method D, Step 2.

Compeound D2 is traated with 1-Chlorosthylchioroformate in DCM for 2 h at .t
befora it is quenched with MeOH, After dilution with DCM, the reaction midure is
washad with aq NaeCOsa. The organic layer is dried and solvent evaporated to give a
crude product which is treated with Trifluroacetic anhydride (2 eq} and TEA (2 eaj i
DCM. The reaction is stirred for 1 k before it Is quenched with water and the DCM
golution is dried and concentrated to give compound B3 after purification.
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Method D, Step 3

A literature procedure is adapted (Selective aziridination of olefinic esters.
Deshmiukh, M.; Chavan, P.; Kharade, D Monaishefte fuer Chemie (1894}, 125(6-7),
?43-8}, To a DCM solution of D3 and D4 (1.2 eq) is added Lead tetraacetate {2 eq)
and the reaction is stirred ovemight befare it is dituted with DCM and washed with ag
NaHCODs, brine. The DCM layer is dried and solvent evaporated. The residue is
chromatographed to give compound DS,

Method D, Step 4

A literature procedure is adapted (Atkinson, R et.al. Tetrahedron Letters
(2002), 43(11), 2083-2085 ). To a THF soiution of D5 is added Smi2 in THF (4 eq)
before the reaction is quenched with water and reaction is adjusted to pH 9. The
reaction mixture is partitioned between DCM and water. The organic solution is dried
and solvent evaporated to give crude product D6,

Methed D, Step 5.
Product D7 is oblained using a procedure similar to Method A Step 4 followed
by Method Step 5 for the Suzuki coupling.

Method D, Step 5,
Compound D8 is obtained by treatment of D7 with 2N ammonia in MeOH.

Method D, Step 7, 8 and 9
Conventional amide, suffonamide and urea formation procadures are wsed for

generation of D9, D10 and D11 after TFA deprotection of the Boc group.

Method E
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Method E, Step 1.

To a solution of aldehyde E1 (R® = 4-Bromothien-2-yl, 20 g) in 100 mL
methano! was added ¢ g of NaBH, at 0°C and the resultihg solution was stirred until
the reaction was completed at 0°C. To the reaction was guenched with water {100
mL) before the sclvent was svapaorated. The rasidue was exiracied with ethyl
acetate/water, and the organic layers were combined and washed with brine, dried
with MgS0,, evaporated 1o provide.a alcohol which was used without further
purification.

NMR(H', CDCls} of product alcohol (R® = 4-Bromothien-2-yl): 57.17, 5, 1H;
6.93 s, 1H; 4.80, d (J = 6.0 Hz), 2H; 1.84,t (J = 6.0 H2), 1 H.

Ta a solution of the above alcohol in 10 mL CH:Clp was added 1.2 equiv., of
S0Cl, at 0°C. The resulting reaction mixture was stirred at 0°C for 30 min and at 1t
for 2h. The reaction mixture was extracied with ethyl acetate/water and the organic
layers were washed with brine, dried with MgS04 and evapoarated to yield a chicride.

NMR(H", CDCls} of product chloride (R® = 4-Bromothien-2-vl). §7.15-7.30, m,
2H; 4.73, &, 2H.

To the chloride (4.4 g, 21 mmol) in 50 mL of AcCN was added KCN (3.6 equiv,
5 gm, 76 mmol} and the resulting reaction mixture was stirred at rt for 1 hr bafore it
was heated under reflux until the disappearance of starting. The reaction mixture
was diluted with sthyl acatate, filtered and the sclid was washed with ethyl acetate,
The combined filirate was washed with water, brine, dried and concenlirated. The

e
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residue was chromatographed using ethyl acetatefhexane to give product €2 (R = 4-
Bromothien-2-yi, 75%).

NMR (H', CDCls) of E2(R® =~ 4-Bromothien-2-yl): § 7.18, s, 1H: 7.00, s, 1H,
3.89, s, 2H.

Method E, Step2;

A literature procedure was adapted (JOC, 1893, (58), 7916). To a solution of 4
g of E2(R" = 4-Bromothien-2-yij and glyoxaldehyde (1.5 eq, 50% aq saiution) in 50 ml
of MeOH was added 8.9 g (2.5 eq)} of K:CO3 and the reaction mixture was stirred at
r.i for 4 h. The solid was fittered and washed with ether hefore it was rasuspended in
cold water and stirred vigorously for 1 h. The white solid Is filtered and dried to give
crude product E3(R® = 4-Bromathien-2-yi) which was used without furiher nutification.
A small quantity of E3 was extracted with EtOAc/IN HC! and the organic sofution was
evaporated to give the corresponding free acid of E3 (R = 4-Bromothien-2-yi).

. NMR(H', CDCls} of E3 (R® = 4-Bromothien-2-vl) as a free acid: § 7.69, s, 1H;

7.58, 5 1H; 6,96, s, 1H.

Method E, St;p?.;

The crude product E3 (R® = 4-Bromothien-2-y}) (50 g) was dissolved in 400 m)
of formic acid and 40 ml cone. sulfuric acid. The solution was refiuxed for 2h., before it
was cooled down to 1. The solution was poured into ice water and the solid filtered to
give product E4 (R® = 4-Bromothien-2-yl} (80 %).

NMR(H', CDCls) of £4 (R® = 4-Bromothien-2-yf): 6 7.88, s, 1H: 7.84, s, 1H;
7.09, s, 1H.

Method E, Step 4;

A solution of E4 (R® = 4-Bromathien-2-yl} (27 g} in 300 ml mixiure of acetonits
and water (10%) was heated at 40°C untii the starting materal disappeared. The
reaction solution was concentrated and the residue dried in vaccue to give compound
E5(R° = 4-Bromothien-2-yl) in quantitative yield.

NMR{H', CDCly) of E4 (R® = 4-Bromothien-2-yl}: & 7.68, s, 1H; 7.40, s, 1H;
6.42, 5, 1H.

LD
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Method £, Step 5.

To solution of E5 (R® = 4-Bromothien-2-yl) ( 5 g, 18.17 mmat) in 72 mL
anhydrous THF was added E4 (2.0 equiv. § mL} at 0°C and the resulting solution was
stirred at 0°C for 80 min. before the reaction was quenched with 10 mL 1N HCI at ¢°C
and the reaction mixture was extracted with ethyl acetate and the organic iayers were
combined, dried with anhydrous Na,SQy, then concentrated to vield 6 g of E6 (R® = 4-
Bromothien-2-yl), which was used for next step without further purification.

NMR(H', CD;0D) of EB (R® = 4-Bromothien-2-yl): & 7.45.7.50, tm, 7H; 4.49, m,
2H; 4.30, d {J = 12 Hz), 1H; 3.8-4.0, m, 4 H.

Method E, Step 6.

To a oven-dried fiask containing E6(R® = 4-Bromothien-2-yl) (6 g) was added
acetic anhydride (100 mL) at . The resuiting solution was heatsd for 30 min at 90°C
betore the reaction mixture was cooled to rt, poured inte a flask containing 500 mi.
methano! at 0'C and the solution was evaporatad o dryness. The crude product was
dissolved in 200 mL CH,Cle, washed with 1H HCI, brine, dried with Na,S0Q, and
concentrated to obtain 6 g of product E7 (R = 4-Bromothien-2-yl} as a HCI salt (yisld
96%) which was taken for next step without purification.

NMA(H', CDCly} of E7 {R® = 4-Bromothion-2-yl): § 7.10 — 7.60, m, 74 4.3, m,
2H; 4.12, d (J = 12 Hz), 1H; 3.7-3.9, m, 4H; 3.6, 5, 3H.

Method E. Step 7.

To an oven-dried flask containing Compound E7 {R® = 4-Bromothian-2-y1)
(4.67gm) in 10 mL toluene was addsd DPPA (2 equiv, 14.18 inmol, 3 mL.) foliowed by
triethyl amine (2.2 equiv, 2.18 mL) at 0°C befofe the mixture was stirred at rt
overnight. To the reaction mixture was added trimethyisilylsthanol (4 equiv. 4 mL}
and the reaction mixture was rafluxed for 1 hr before it was cooled to rt, diluted with
eihy! acetate (150 mL), washed with brine, water, dried with Na:S0O, and
concentrated. The crude product was chromatographed using a silica gel column
eluted with (30% ethyl acetate in hexanes) to obtain 1.5 g of E8 (R® = 4-Bromothien-
Z2-yl) (40%)

NMR(H', CDCly) of E8 (RS = 4-Bromothien-2-yl): § 7.20-7.40, m, 5H; 7.07, d (J
=1.5Hz}, 1H; 6.94, d (J = 1.5 Hz), 1 H; 411, m, 2H; 3.79, AB (J = 11 Hz}, 1H; 3.70,
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s, 8H; 8.89, AB (J = 11 Hz), 1H; 3.54, AB (J = 10 H2), 1H; 3.32, t {J = 8 Hz}, 1 H;
3.21, AB {J = 10 Hz), 1H; 3.18, t (J = 8 Hz), 1H; 2.88, t (J = 8 Hz), 1H; 0.97, m, 2H;
0.03, 8, OH.

Method E. Step 8.

To a solution of 35.2 g of £8 (R® = 4-Bromothian-2-yl} in 200 mi dioxane was
added 20 ml of 4N HCI in dioxans at 0 C and the sojution was allowed to warm to 1t
over 14 h before ether {400 ml) was added. The white precipitate was collscted and
wahshied with 200 mi of ether, dried in a vacuum oven overnight to give 36.7 g of a
HCI salt, which was used without furthar puritication.

NMR(H', CDCls} of the product amine HCI sali (R® = 4-Bromothien-2.yl): &
7.17,d (J = 1.5 Hz), 1H; 6.86, d (J = 6.86 Hz), 1H; 3.65-2.71, m, 1H; 3.45-3.31, m,
6H; 3.29, 5, 3H.

To a DMF seiution {300 mi) of the HCI salt (78 mmol) was added DIEA {5 eq),
and N-methyl-\V-Boe-thicursa (1 eq) followad by addition of EDC1.HCI (1.05 eq) and
the solution was stirred at vt for 48 h before it was extracted with EtQAc/water, Alter
removal of organic solvent, the residus was chromatographed via a silica gef colurmn

1o give product E11(R® = 4-thien-2-y1, R’ = Me).

NMRA(H', CDCI) for E11 (R® = 4-thien-2-yl, R’ = Me): §7.25-7.34,m, 6 H;
715, d {J = 1.5 Hz), 1H; 6.91, d {J = 1.5 HZ), 1H; 3.75, m, 2H; 3.42, m, 1H; 3.34, m,
1H; .31, 8, 3H; 3.22, AB (J = 10 Hz), 1H; 5.09, AB {J = 10 Hz), 1H; 3.02, M, 1H;
1.54, S, 9H.

Method E. Step 9

To a mixture of DCM solution (10 ml) of E11{R® = 4-thien-2-yl, R = Me: 1 g)
and potassium carbonate (300 mg) was added 1-chiorgethylchloreformate at -15°C
and the solution was stirred for 1.5 h at r.t. before the mixture was filtered followed by
evaporation of the solvent. The residue was redissolved in 10 mi methanol and the
reaction laft overnight. After removal of meathanol in vaccuo, the residue was
chromatographed to give E12 as a solid {R® = 4-thisn-2-yl, R* = Me; 70% vield).

NMR{H', CDCls) for E12(R" = 4-thien-2-yl, R' = Me): § 10.30, by, 5, 1H: 7.17,
d (J=1.5Hz), 1H; 8.86, d (J=1.56 Hz), 1H; 3.68, m, tH; 3.42, d{J = 12 Hz), 1H, 3.31-
3.40, m, 3H, 3.29, 5, 3H; 1,52, 5, OH.
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Method E. Step 10

To & solution of 13 g of E12 (R® = 4-thien-2-y}, R’ = Me} in 100 m| DCM was
added Teoc-OSu (1,03 &g} and DIEA (1.1 eq) at 0°C. The reaction was stirred undil
disappearance of E12 (R® = 4-thien-2-yi, R' = Me) before it was extractad with
EtQAc/water. The arganic layer was dried and solveni evaporated and the residue
chromatographed to give E13 (R® = 4-thien-2-yl, R’ = Me} as an oil,

NMR(H', CDCls} for E93 (R® = 4-thien-2-y1, R' = Me}: & 10.40, br, m, tH; 7.22,
br. s, TH; 6.90, 1H; 4,20, m, 2H; 3.68-4.08, m, 4H; 3.47, m, 1H; 3.30, s, 3H; 1.29, s,
gH: 1.01, m, 2H; .03, 5, 9H.

E13 {R® = 4-thien-2-yl, R' = Ma) was resolved using a semi-prep ChiralPak AS
column sluted with 50% isopropanol in hexane (50 mi/min): t = 19.3 min, enantiomer
1, E19 (R® = 4-thien-2yt, R' = Mae), [D} = -94° mL g”* dm™ (MeOH, C=1,23°C); t=
89.5 min, enantiomer II, E20 (R° = 4-thien-2-vi, R = Me), [D] = +105° mL g”* dm"?
{MeOH, C =1, 23°C).

The followintg compotinds wers produced us.ing simjlar methods:

'!'ant: Be ﬁ}'bz ‘]‘ann Bg aau Tnanc
b7 M it ‘_,J d
<" - T o —@

N !‘~l
"N = ! oo [T £ W-Boc H-Boe hQ\N-BR:u: N'Evnc
14 €15 E'6 Ei7 El8 EZp

The following compounds were genarated using method smlar to Method E
folfowed by deprotection of Boc using 20% TFA jin DCM,

Os. Struciure Obs.
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Method F
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Ei7 ] F3

fMethod F, Step 1

A MoOH solution (40 ml) of E47(1.8 g, R' = Me) was hydrogenated at 1 atm
with 0.9 g of 10% PdfC for 1.5 h. After the sclution was adjusted (o basic using EtaN,
it was filtered, concentrated and residue chromatographed to give F2 (1.41 g, R =
Me).

NMR(H', CDCly) for F2 (R' = Me): & 10.40, by, m, 1H; 7.31, br. m, 1H; 8.97-
6.99, m,2H; 4.20, m, 2H; 3.68-4.06, m, 4H; 3.50, m, 1H; 3.30, ¢, 3H; 1.53, s, 8H;
1.01, m, 2H; 0.03, s, 9H.

Method F, Step 2

A DMF soifution (15 ml) of F2 (1.41 g, R' = Me) was treatad with NBS {1.2 eq)
and the reaction was stirred cvernight beforg it was extracted using EtQAc/water.
The organic salution was evaporated and the residue chromatographed to give F3
{R' = Mg).

NMR(H', CDCls) for F3 (R =Me): & 10.39, br, m, 1H; 6.94, d [J = 4 Hz), 1H;
6.76, m,1H; 4.20, m, 2H; 3.68-4.04, m, 4H; 3.43, m, 1H, 3.28, 5, 3H; 1.53, s, 5
1.01, m, 2H; 0.03, s, 9H.

Method G
L‘;T >
B Br B[CH},
&1 24 [cp:

Method G, Step 1;
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A mixture of G1 (2.5 g), Cul {0.3 eq), palladium fetrakistriphemyphosphine
(0.05 eg), TBAF {1 Nin THF, 1 eq), TMS-propyne(1 eq) and tristhylamine(3.3 eq) in
400 mL of toluene was stirred at rt for 3h before it was extracted with DCM and water.
The crganic layer was dried, evaporated and the residue chiromatagraghed o give
compound G2 in 68% yield.

NMR(H', COClg) for G2: § 8.54, m, 1H; 8.51, m, 1H; 7.81, m, 1H; 2.08, s, 3H,

Method G. Step 2;

To A 1000 mL flame dried flask charged with anhydrous tolusne (1.6
mL/mmol, 188 mL) and anhydrous THF {0.4 mL/ mmoild7 mL} under ritrogen was
added triisopropyi borate (32 mL, 141.36 mmol, 1.2 equiv.} and 3-bromo-3-
propynylpyridine (23 gm, 117.8 mmal). The mixture was cocled to -40 °C followed by
addition of n-Butyllithium {2.5 M in haxanes, 56 mi, 141.36 mmal} via & syringe pump
over 1 hr. The mixiure was stirred for an additional 0.5 hr while the temperature was
held at -40°C before it was warmed to — 20°C followed by addition of 2 N aq. HCi
(120 mi.}. After removal of the organic layer, the pH of the aguecus phase was
adjusted 1o pH7 using 2 5 N NaCH solution. A white solid product precipitated as the
nH approached 7. The aq. mixture was then saturated with NaCl usinﬁ solid NaCh,
angd extracted three times with THE {150 mL.). The combined THF extracts were
avaporated in vacuo to provide a solid, (18 gn"s. 95 % vield).

NMR(H', CDCly) for G3: § 8.67, 5, 1H; 8.48, 5, 1H; 8.09, 5, 1H; 2.06, 5, 3H.

Method H
T‘&W Taoc g2
M M f
MH E[(}H}g MH H
1 n-d‘
gl N"BDG 1. N Boo MN-Coc
E1 &3 EH1 HZ

Method H, Step 1,

To a sofution of bromide E11(1 g, 1.74 mmol, R'=Ms) and boronic asid G3
(1.5 &g, B*' = m-propynylpyridin-3-yl) in 7 mL tBuQH was added dichloro[1,1'-
bis(diphenylphosphino)-ferrocens]palladium(it} dichicromethans (0.15 eq) fallowed by
aquaaus KzCOs {IN, 1.5 equiv.). The resulting mixture was heated at 60°C for 1h
before it was cooled, diluted with ethyl acetate and washed with water, The arganic
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layer was dried, concéntrated and the residue was chromatographed using a silica
gel column sluted with ethy! acetate in hexanes to give H1 {H1= Me, R?' = m-
propynylpyridin-3-yk; Yield 90%).

NMR(H', CDCly) for H1(R'= Me, R*' = m-propynylpyridin-3-yi): 3 10.45, br.1H,;
8.63, br. s, 1H:; 8.53, bir. 5, 1H; 7.76, br 5, 1H; 7.48, br s, 1H; 7.20, m, 1H; 4.20, in,
2H; 3.80-4.13, m, 3H; 2.74, m, 1H; 3.73, m, 1H; 3.31, 8, 3H; 2.08, s, 3H; 1.53, 5, 9H;
1.01, m, 2H; .03, s, 9H.

Method H, Step 2,

Into a 25 mL flask containing H1 (1gm, 1.64 mmol, R'= Ma, R = m-
propynylpyridin-3-yl) was added 5 mt. of 1 M TBAF in THF at 0°C and the solution
was stirred at 1t for 4h, ‘The reaction mixture was poured into saturated solution of
NaHCQ;, exiracted with ethyl acetate. The organic layer was concenirated and
rosidue purifiag with 2% MeOH/ CHeCla to give H2 (R'= Me, R = m-propynylpyridin-
3-yl) in 70% viled. |

NMB(H®, DOk} for H2{R'= Ms, R*' = m-propynylpyridin-3-yl): $10.38, s, 1H;
8.65, 8, 1H: 8.63, s, 1H; 7.77, 5, 1H; 7.43, br 5, 1H; ?._15, m, 1H; 3.73, m, 1H; 3.49,
m, 2H; 3.40, m, 2H; 8.32, 5, 3H; 2.09, 5, 3H; 1.54, 5, OH,

The following compotnds were generated using similar method:

2

5
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The following compounds were generaied using method similar to method H following
by deprotection of Boc using 20% TFA in DUM.

Ohs,
Structure Mass

Structure 1*?1'::3

KC%‘EL;M 511,
o

'& 51%1.
o B

=TI

R
o H

M
= MN-Bao

Method |, Step A:

Q oo 487.3

MA,

vl

i 377
%
. G

Method |

5

H
N
Rl NH

[}

To a DCM {2 mi} solution of 14 {35 mg) was adgded HOBt (15 mg), m-
Fluorobenzoic acid (15.8 mg), DIEA (28 mg) followed by EDCt (21.5 mg) and the
solution was stirred for 3 h. before it was exiracted with EtOAc, The arganic layer
was dried, concentrated and residue chromatographed to give a product which was
deprotected with 20% TFA/DCM to give product 11 after raverse phase purification.

NMBH', COCL) for H2(R = m-F-benzoy), B'= Me, R®' = m-propynylpyridin-3-
yi}: §10.71, br s, 1H; 8.85, s, 1H; 8,58, s, 1H; 8.20, s, 1H; 7.01-7.66, m, 6H; 3.80-4.43,

m, 5H; 3.38, 5, 3H; 2.13, 5, 3H.
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The following compounds were generated using similar method:
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To a DCM solution (2ml) of H2 (26 mg, R* = m-propynylpyridin-3-yi, R' = Ma),
p-F-phenylboronic acid (20 mg), Cu(OAc),, and 0.1 mi triethylamine was added
preactivated 4 A molecular sieves (8 micron, 20 mg). The reaction was stirred for 48 h
before the solid was filtered and the organic solution concentrated and the residue
chromatographed to give a product which was deprotected using 20% TFA/DCM to
give J1 (R*' = m-propynylpyridin-3-yl, R' = Me and R = p-flucrophenyl)after reverse
phase purification.

The foliowing compounds were generated using similar method:

Obs. Ohs,
. Structure Mass Structure Mass
- [ 3
i
H

“f” 3?. ’ 4162

N, N, sone

o O-CLX
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Method K, Siep 1.

Ta a solution of K1 (3.5 g) in 60 mi 1:1 ration of DCM/HOAC was added 1.5 ¢
of NBS at 0°C and the sclution was aflowead to warm-up te rt. The reaction mixture
was pured into a mixiure of DCM and sat. K2CQ3/Na2s03 (1:1) and the organic
layer was concentratad, residus chromatographad to give K2 (100 mg) and K3 (750

mg).

464.5

404.3

446.3

500.3
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To a solution of bromide L1 (500 mg, 0.872 mmol, 1.0 equiv.) and boronic
ester (300 mg, 1.30 mmoi, 1.5 equiv.) in 3 mL {BuOH were added Tris-
{cibenzylidencacetonsjdipalladium (0) {119 mg 0.130 mmel, D15 squiv.} and Tri-t-
butylphosphonium tetraflucroborate (119 mg) foliowed by agqueous K:CC4 (1M, 1.30
mL, 1.30 mmol, 1.5 equiv.}. The resulting mixture was heated at 60 °C for 16r and
TLC indicated completion of reaction. The reaction mixiure was diluted with ethyl
acetate and wash with water. The crganic layer was dried with MgS04, concentrated
and purified via a silica gel column with sthy! acetate in hexanss.

NMR(H', CDCls) for L3: $10.71, m, 1H; 8.96, s, TH; 8.60, s, TH; 8. 40, 8, 1H;
7.56, s, 1H; 7.24, 5, 1H: 4.17-4.22, m, 2H: 3.87-4.11, m, 3H; 3.71-3..80, tn, 1H; 3.50-
3.60, m, 1H; 3.30, s, 3H: 1.52, s, 9H: 0.98-1.05, m, 2H; 0.07, s, 9H.

Method M
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To a solution of amine M1 {15 mg, ¢.033 mmol, 1.0 equiv.) and bromide M2 (5
equiv.) in 0.250 mL toluene were added Tris(dibenzylideneacetone)dipalladium (0}
(3.0 mg, 0.0032 mmol, 0.10 equiv.} and racemic-2,2"-Bis-(diphenylphosphina)-1.1°-
binaphthyl (3.0 mg) foliowed by 12 mg of NaOtBu. The resulting mixture was heated
at 70 °C for 12 hr and the crude product was purified via a silica gel column eluted with
E10Ac/Hexane to give a product which was trealed with 20% TFA in DG followed by
reversa phase HPLC purification to give product M3.

NMR{H', CD;0OD) for M3: §7.57-8.04, m, BH; 7.00-7.04, m, 1H; 4.32-4.56, m,
4H; 4.12-4.17, m, 1H; 3.35, s, 3H; 2.55, s, 3H,
The following compounds ware generatad using method similar to Method

KA.
Obs, ' Ohbs.
Structure Mass Biruciure Mass
iy
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Human Cathepsin D FRET asgay.
The substrale used below has been describad (Y. Yasuda et al, J. Blochem. ,

125, 1137 (1999)). Subsirate and enzyms are commercially available.

The assay can be ruri irt & 30 pf final volume using a 384 well Nune black plate,
8 concentrations of compound can be pre-incubated with enzyme for 30 mins at 37¢
C followed by addition of substrate with contitiuad incubation at 37° C for 45 mins.
The rate of increase in fluorescence is linear for over 1h and is tmeasured at the end
of the incubation period using a Molecufar Devices FLEX siation plate reader. Kis are
interpolated from the ICses using a Km value of 4 uM and tha substrate concentration

of 2.5 uM.

Reagents
Ma-Acstate pH 5

1% Brij-35 from 10% stock (Calbiochem}

DMSO

Purified (=95%) human liver Cathepsin D (Athens Research & Technology Cat# 16-12-
030104)

Peptide substrate(Km=4ulM) Mca-Gly-Lys-Pro-lie-Leu-Phe-Phe-Arg-Leu-Lys{Dnpj-C-
Arg-NH; Bachem Cat # M-2455

Pepstatin is used as a control inhibitor (Ki~0.5 nM) and ig available from Sigma.
MNunc 384 well black plates

Final Assay buffer conditions
100 mM Na Acetate pH 5.0

0.02% Brii-35
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1% DMSO

Compound can be diluted to 3x final concentration in assay buffer containing 3%
DMSO. 10 W of compound will be added to 10 pl of 2.25 nM enzyme (3x) diluted in
assay buffer without DMSCO, mixed briefly, spun, and can be incubaled at 37° C for 30
mins. 3x substrate (7.5 uM) is prepared in 1x assay buffer without DMSO. 10 pl of
substrate wili be added to each well mixed and spun briefly to initiate the reaction.
Assay plates can beg incubated at 37 C for 45 mins and read on 384 compatible
fluorescence piate reader using a 328 nm Ex and 393 nm Em.

BACE-1 Cloning, Protein Expression and Purification.
A predicted soluble form of human BACE1 {(sBACE1, correésponding to amino

acids 1-454) can be generated from the full length BACE1 cDNA (full iength human
BACE1 ¢DNA in pCDNA4/mycHisA construct; University of Toronto) by PCR using
the advantage-GC cDNA PCR kit (Clontech, Palo Aita, CA). A Hindlli/Pmel fragment
from pCDNA4-sBAGE 1 myc/His can be blunt ended using Klenow and subcloned into
the Stu | site of pFASTBACHA) (Invitrogen). A sBACE1mycHis recombinant bacmid

 canbe generated by transposition in DH10Bac cells(GIBCO/BRL), Subsequently, the

sBACE 1mycHis bacmid construct can be transfecied into 59 celis using CellFectin
(tnvitrogen, San Diego, CA} in order to generate recombinant baculovirus. Sf9 cells
ara grown in SF 900-il medium {Invitrogen) supplemented with 3% heat inactivated
FBS and 0.5X penicillin/streptomycin solution (Invitrogsn). Five milltiters of high titer
plaque purified sBACEmyc/His virus is used to infect 1L of logarithmically growing st?
cells for 72 hours. Intact cells are pelieted by centrifugation at 3000xg for 15 minutes.
The supsrnatant, containing secreted sBACE1, is collocted and diluted 50% viv with
100 mM HEPES, pH 8.0. The diluted madium is loaded onto a Q-sepharese columr,
The Q-sepharose column is washed with Buffer A (20 mM HEPES, pH 8.0, 50 mM
MNaCl).

Proteins, can be siuted from the G-sepharcse column with Buffer B (20 mM
HEPES, pH 8.0, 500 mM NacCl). The protein peaks from the Q-sepharose column
are pooled and loaded onto a Ni-NTA agarose column. The Ni-NTA column can be
then washed with Buffar C (20 mM HEPES, pH 8.0, 500 mM NaCl). Bound proteins
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are then sluted with Buffer D (Buifer C+250 mM imidazole). Peak protein fractions as/
determined by the Bradford Assay (Biorad, CA} are concentrated using a Centricon
30 concentrator (Millipore). sBACE1 purity is estimatad to be ~20% as assessed by
SDS-PAGE and Commagsie Biug staining. N-ferminal sequencing indicates that
greater than 80% of tha purified sSBACE1 contained the predomain; hence this protein
is referred to as sproBACE1 .

Pentide Hydrolysis Assay.
The inhibitor, 25 nM EuK-biotin labeled APPsw substrate [Euk-

KTEEISEVNLDAEFRHDKC-bictin; CIS-Bio International, France), 5 uM unlabeled
APPsw peptide (KTEEISEVNLDAEFRHDK; American Peptide Company, Sunnyvale,
CA), 7 ni sproBACET, 20 mM PIPES pH 5.0, 0.1%Brij-35 (protein grade,
Calbiochem, San Diega, CA), and 10% glycerol are preincubatsd for 30 min at 30° C.
Reagtions are inftiated by addition of substraie in a 5 ul aliquot resulting in a total
volume of 25 i, After 3 hr at 30° © reactions are terminated by addition of an equal
valume of 2x stop buffer containing 50 mi Tris-HCI pH 8.0, 0.5 M KF, 0.001% Brij-
35, 20 ng/mi SA-XL865 (cross-finked allophycocyanin protein coupled to streptavidin;
C1S-Bio International, France) (0.5 pg/well}. Plates are shaken briefly and spun at
120Cxg for 10 seconds to pellst alf liquid to the bottom of-the plate before the
mcubation. HTRF measurements are made on a Packard Discovery® HTRF plate
reatier using 337 nm [aser light {0 excite the sample followed by a 50 ps delay and
simuitaneous measurements of both 820 nrm and 685 nm emissions for 400 ps.

ICsp determinations for inhibitars, (#), are determined by measuring the percent
change of the relative fluorescence at 865 nm divided by the relative fluotescence at
820 nm, (665/620 ratio}, in the presence of varying cancentrations of fand a fixed
concentration of enzyme and substrate. Nonlinear ragression analysis of this data
can be performed using GraphPad Prism 3.0 software salecting four parameter
logistic equation, that allows for a variabla slopa. Y=Bottom + (Top-Bottom)/
(1+10M{LogECHG-X)"Hill Slope));, X is the logarithm of concentration of |, Y is the
percent change in ratio and Y starts at bottom and goes to top with a sigmoeid shape.

Using the above assay, the K; values of some of the compounds Were
determined. The K values ranged from 0.1 to 100,000 nh.
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Human maturg Renin enzyvime assay:

Human Renin can be cloned from a human kidney cDNA library and C-
tsrminally epitope-~tagged with the ¥5-6His sequence intc pCONAZ.T, pONDA3.1-
Renin-V5-6His is stably expressed in HEK293 cells and purified to »80% using
staridard Ni-Affinity chromatography. The prodomain of the recombinant human
renin-V5-6His can be removed by limited proteolysis using immobilized TPCK-trypsin
to give mature-human renin, Renin enzymatic activity can be monitored using a
commearcially available fluorescence resonance energy transfer (FRET) peptide
substrate, RS-1 {(Molecular Probes, Eugene, OR) in 50 mM Tris-HCI pH 8.0, 100 mM
NaCl, 0.1%Brij-35 and 5% DMSO bufier for 40 mins at 30 *Celsius in the présence or
ahsence of differant concentrations of test compounds. Mature human Henin is
present ai approximately 200 nM. inhibitory activily is defined as the percent
decrease in renin induced fiuorescence at the end of the 40 min incubation compared
to vehicle conirols and samples lacking enzyme.

in the aspect of the inventian relating to a combination of at least one
compound of formula | with at least oneg cholinesterése inhibitor, acetyl- and/or
butyrylcholinesterase inhibitors can be used. Examples of cholinesterase inhibitors
are tacting, donepezil, rivastigmine, galantamine, pyridostigmine and neostigmine,
with tacrine, donepezit, rivastigmine and galantamineg being preferred. Preterably,
these combinations are directed 10 the treatment of Alzheimer's Disease.

In one aspect of the invention, a combination of at least one compound of
formula 1 with at least one muscarinic my agonist or mp antagenist can be used.
Exariples of my agonists are known in the art. Examples of mp antagonists are also
known in the art; in particuiar, mz antagonists are disclosed in US patents 5,883,096;
6,037,352; 5,889,006; 6,043,255; 5,052,349; 5,935,958, 6,068,636, 5,977,138
6,294,554; 5,043,255; and 6,458,812; and in WO 03/031412, all of which are
incorporated herein by refetence.

In other aspects of the invention relating to a combination of at least one

compound of formula | and at least cne other agent, for example a beta secretase
inhibitor; & gamma secretase inhibitor; an HMG-CoA reductase inttibitor such as
aforvastatin, lovastatin, simvastatin, pravastatin, fluvastatin and rosuvastatin; non-
steroidal anti-inflammatory agenis such as, but not necessarily limited 1o ibuprofen,
celafen or naproxen; N-methyi-D-aspartate receptor aniagonists such as memaniing,
anfi-amyloid antibodies including humanized monoeclanal antibodies; vitamin E;
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nicotinic acetylcholine receptor agonists; CB1 receptor inverse agonists or CB1
receptor antagonists; antibiotics such as doxyeytline; growth hormone
secretagogues: histamine H3 antagenists, AMPA agonists; PDE4 inhibitors; GABAs
inverse agonists; inhibitors of amyloid aggregation; glyoogen synthase kinase beta
inhibitors; promoters of alpha secretase activity. Preferably, these combinations are
directed to the treatment of Alzheimer's Disease,

For preparing pharmaceutical compositions from the compounds described by
this invention, inett, pharmaceutically acceptable carriers can be either sofid or liquid,
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may De comprised of from
about 5 to about 95 percent active ingredient. Suitable solid cariers are known in the
art, e.g. magnesium carbonate, magnesium stearate, talc, sugar or lactose. Tablets,
powders, cachets and capsulas can be used as solid dosage forms suitable for oral
administration. Examples of pharmaceutically accepiable carriers and methods of
manufacture for various compositions may be found in A. Gennaro (ed.), Remington's
Pharmaceutical Sciences, 18th Edition, {1980), Mack Publishing Co., Easton,
Pennsylvania. .

Liquid form preparations inciuds sclutions, suspeﬁsicnns and emulsions. As an
example may be mentioned water or water-propylene glycol solutions for parenteral
injection or addition of sweeteneﬁ and opacifiers for oral solutions, suspensions and
emulsions. Liquid form preparations may also include solutions for intranasai
administration.

Aerosof preparations suitabie for inhalation may include sclutions and solids in
powder form, which may be in combination with a pharmaceutically acceptable
carrier, such as an inert compressed gas, e.49. nitrogan.

Also included ars solid form preparations which are intended to be converted,
shortly before use, to liquid form preparations for sither oral or parenteral
administration, Such liquid forms include solutions, suspensions and emulsions.

The compounds of the invention may also be deliverable transdermally. The
tranadermal compositions can take the form of creams, lotions, asrosols and/or
smulsions and can be included in a transderma) patch of the matrix or reserveir type
as are conventional in the art for this purpese.

Preferably the compound is administered orally.
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Freferably, the pharmaceutical preparation is in & unit dosage form. In such
farm, the preparation is subdividad into suitably sized unit doses contalning
appropriate guantities of the active componeant, e.g., an effective amount to achieve
the desired purpose. ,

The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 1 mg to about 100 my, preferably from about 1 mg to about 50
mg, more preferably from about 1 mg to about 25 my, according 0 the particular
application.

The actual dosage employed may be varied depending upon the requirements
of the pafient and the severity of the condition being treated. Determination of the
proper desage regimen for a particular situation is within the skill of the at. For
convenience, the total daily dosage may be divided and administered in portions
during the day as required.

The amount and frequency of administration of the compounds of the invention
andfor the pharmaceutically acceptable salts thereof wilt be regulated according to
the judgment of the atten&ing clinician considering such factors as age, condition and
size of the patient as well as severity of the symptoms being freated, A typical
racommended daily dosage regimen for oral administration can range from about 1
mg/day 1o about 300 mg/day, preferably 1 mg/day to 50 mgyday, in two to four divided
tlosas, :

When a compound of formula | is used in combination with a cholfinesterase
inhibitor to treat cognitive disordets, these two active components ay be ¢o-
administered simultansously or sequentially, ot a single pharmaceutical composition
comprising a compound of formula | and a cholinesterase inhibiter in a
pharmacsutically acceptable carrier can be administerad. The components of the
combination can be administered individually or together in any conventional oral or
parantaral dosage form such as capsule, tablet, powdar, cachet, suspension,
solution, suppository, nasal spray, stc. The dosage of the cholinesterases inhibitor can
be determined from published material, and may range from 0.0061 to 100 mg/kg body
waight,

When gseparate pharmaceutical compositions of a compound of formula | and a
cholinesterase inhibitor are to be administersd, they can be provided in a it
comprising in a single package, ohe container comprising a compound of formula | in
a pharmaceutically acceptable carrier, and a separate container comprising a
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cholinesterase inhibitor in & pharmacsutically acceptabie cartier, with the compound
of formula { and the cholinesterase inhibitor being present in amounts such that the
combination is therapeufically effective. A kit is advantageous for administering a
combination when, for example, the components must be administered at different
time intervals or when they are in different dosage forms,

While the present invention has been described in conjunction with the specific
embodiments set forth above, many altematives, modifications and variations thereof
will be apparent to those of ordinary skill in the art. All such altematives,
modifications and variations are intended to fall within the spirit and scope of the
presant invention.
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Wea claim:
1. A compound having the structural formula !

or a sterecisomer, tautomer, or pharmaceutically acceptable salt or solvate thersof,
wherein

jisOort;

kis 0 or 1, provided that when kis 1, U cannot be -N-;

W is a Bond, -C(=8)-, ~8(Q)-, -8(0)z, C(=0)-, -O-, -C(R®)(R")-, N(R?-,
-C{R%(R")C(=0)-, or -C(=N(R%)-;

U is —N- or -C{R%-;

Ris 1 to 5 R*' groups;

R', B? and R® are independently selected from the group consisting of H, alkyl,
arylalkyl, hetercarytalkyl, cycloaikylalkyl, haterocycloatkylaikyl, arylcycloalkylalkyt,
heteroaryleyclealkylalkyl, arylheterocycloalivylalkyl, heiercarylheterocycloalkylalkyl,
cycioalkyl, aryloycloalkyl, heteroaryleycloalkyt, heteroeyeioaliyl, arylheterocycloalkyl,
heteroarylheterccycloaikyt, alkenyl, arylalkenyl, cycloalkenyl, arylcycloalkenyl,
heteroarylcycloalkenyl, heterocycloalkeny!, arylheterocycloalkany),
heteroarylheterocycloalkenyl, alkynyl, arylalkynyl, anyl, cycloalkylaryl,
heterocycloaticylaryl, cycloalkenylaryl, heterocycloalkenylary, hetercaryl,
cycivalkylhaetaroaryl, haterocycloalkyinetercaryl, cyclealkenylheteroary!,
heterocycloalkenylhetercaryl, -OR', -CN, -C(=NR')R® -C(O)R®, -C{O)OR®,
-S{OIR"Y, -S(0)R", -COIN(R"HR™), -SOINR )R ™), -S{O):NER")(RY), -NO,
N=C(R%, and —-N(F!“)[Ft'a], provided that B’ and R® are not both selected from -NOz,
-N=C[R™), and -N{R"){R');



10

20

25

30

WO 2006/538264 PCT/US2006/022918

-70-

R® R® and R’ are independently selected from the group consisting of H, alkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkylalkyi, aryleycloalkylalkyl,
hetercaryloycioalkylalkyl, aryheterocycioalkylalkyl, hetercarylheterocyctoalkylaikyl,
cycioalkyl, arylcycloalkyl, heteroaryleycioalkyl, heterocycloalkyl, arytheterocycloalkyt,
heteroarylheterocycloalky!, alkenyl, arylalkenyl, cycloalkenyl, aryleycloalkeny!,
heteroaryloycloalkenyl, heterocycloalkenyl, arylneterocycloalkenyl,
heteroaryiheterocycloalkenyl, alkynyl, arylalkynyl, amyl, cycloalkylaryl,
helercicycloalkyiaryl, cycloalkenylaryl, heterocycloalkenylaryl, heteroaryl,
cycloalkylheteroaryl, heterocycloalkylheteroaryl, cycloalkenylheteroaryl,
heterocycloalkenylheteroaryl, halo, -CHz-0-SiRY)(R}(R'™), -SH, -CN, -OR®, -C(O)R",
COIOR®, -COMNRM(R™, -SR'®, -SOINRIR™), -S(O)RNRR™), -NRR™),
NRMCORE, -NRSO)R™, -N(R™S(0):R", -N{R'ICIOIN(R)(R™),
N(RMC(O)OR? and —C{=NCH)R®;

R* and R’ are indepshdently selected from the group consisting of & bond,
alkylene, arylaikylene, heteroarnylalkylene, cycloalkylalkylene,
heterocycloalkylalkylene, aryleycloalkylalkyiene, hetercarylcycloatkylalkylene,

arylheterccycloalkylalkylene, heteroarytheterocycloalkylatkylene, cycloalkylens,

afylcycloalkylene, heteroarylcycloalkylene, hetarocyclvalkylene,
arylheterocycloalkylene, heteroarylheterocycloalkylene, alkenylens, arylalkenylens, '
eycloalkenylene, aryloycloalkenylane, heteroarylcycloalkenylene,
haterocycloalkenyiene, arylhsterocycloalkenylene, hetercarylheterocyctoalkenylens,
alkynylene, arylalkynylena, arylens, cycloalkylarytense, heterocycloalkylarylene,
cycioalkyenylarylene, cycloatkenylarylens, heterocycloalkenylarylene, heteroarylans,
cycloalkylheteroarylene, helerocycloalkylheteroarylene, cycloalkenylheteroaryiene
and heterocycloalkenylhstercarylene, with the proviso that both R* and R® are not
both a bond;

R* and R™ together can be a Cy to Gz carbon chain, wherein, optionally, one,
two or three ring carbons can be replaced by ~Q-, -G{Q)-, -C(8)-, -5-, -8(0)-, —S({C)e-
or =N{R%)-, and R* and R™ togethar with the carbon atoms to which they are
attached, form a 3 10 8§ membaered ring, optionally substituted by R, with the following
provisos.

that when ai least one of the carbons is replaced by —O-, -C{0}-, -C{S}-, -5-,
-S(0)- —S(O)z-0r —N(R®}-, then the number of carbons in the R* and R™ portion of the
chain that bonds with U is b, whersin b is 0 to 5, and the number of carbons that are
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in the R* and R™ portion of the chain that bonds with the carbon of —C(R%- is ¢,
whereinncis G o 5;

that when | is 0 or 1, at least one of the ring carbons must be replaced by -O-,
-C{O)-, -C(8)-, -S-, -5(0) ,~S(0)or —N(R®)-;

that when j is 0 or 1 and only one ring carbon is replaced with —O-, -C(0)-,
C(8}-, -§-, -S(0}- ~8(Gje-or —N(R"}-, R* and R™ cannot form a cycloalkylether;

R® is independently selected from the group consisting of H, alkyt, arylalkyl,
heteroarylalky!, cycloalkylalkyl, heterocycloalkylalkyl, arylcycloatiylalkyl,
hateroaryicycloalkylalkyl, arylheterocycloalkyialkyl, heteroarylheterocycloalkylalky!,
cycloalkyl, aryicycloaikyl, heteroarylcycloaikyl, heterocycloaliyl, aryiheterccycloalkyl,
heteroarylheterocycioalkyt, alkenyl, ardlatkenyl, cycloatkenyl, aryleycloalkenyl,
heteroarylcycloalkenyl, heterocycloalkany!, arylheterccycloalkenyl,
hetercarylheterocycloalkenyl, alkynyl, arylatkynyl, any, cycloalkylaryt,
heterocycloalkylanyt, cycloalkenylary!, heterocycioalkenyland, heteroaryl,
cycloalkylneteroaryl, heterocycioalkylneteroaryl, cycloaikenylhateroaryl,
heteracycloalkenylheteroaryl, -OR™, -NR™HR™), -N(R'IC(OIR™®, -N(R')S(O)R™,
N{R™)S(0)R", -NR™)SO)N(R'NR'), NRISOINR YR,
-N(RSECIOINRE(R) and -N(RC{OJOR';

R® is independentiy selected from the group consisting of H, alkyl, arylaliyl,
heteroarylalkyl, cycloalikylalkyt, heterocycloalkylalkyl, arylcycloalkylalkyl,
heteroarylcycloaliylaikyl, arylheterocycloalkylalkyl, heteroaryihetarocycloaikyiatkyl,
cycioalkyl, aryleycloalkyl, heteroarylcycloalkyl, heterocycioalkyl, aryihelerocycloatkyt,
heteroaryiheteracycloaliyl, alkenyl, arylalkenyl, cycloalkenyl, arylcycioalkenyl,
heteroarylcycloalkenyl, heterocycloalkenyl, arylhetarocycloalkenyl,
heteroarylheterocycloalkenyl, alkynyl, arylalkyny!, aryl, cycloalkylaryl,
heterocycioalkylary!, cycloalkenylaryl, heterocycloalkenylaryl, hateroaryl,
cycloalkylhstercaryl, heterocycloalkylheteroaryl, cycloalkenylheteroaryl, and
haterocycloalkenylheteroaryl;

R'® is independently selected from the group consisting of H, alkyl, arylalky!,
heteroarylalkyl, cycloalkylalkyl, heterocycloalkylalkyl, arylcycloalkyialkyl,
hateroarylcycloalkylalkyi, arylheterocycloalkylalkyl, heteroarylheterocycloaikyfalkyl,
cycioalkyl, arylcycloalkyl, heteroaryleycloalkyl, heterocycloalkyl, arylhetercoycloalkyl,
heteroarylneteracycioalkyl, alkenyl, arylalkenyl, cycloalkenyl, aryleycloalkenyl,
heteroaryloycloalkenyl, heterocycloalkenyl, arylheterocycloalkenyl,

By
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hetercarylheterocycloalkenyl, alkynyl, arylalkynyl, aryl, cycloalkylaryl,
heterocycloalkylaryl, cycioalkenylaryl, heterocycloalkenylaryl, heteroaryl,
cycloalkyiheteroaryl, heterocycloalkylhstercaryl, cycloalkenyiheteroaryl,
heterocycloalkenylheteroaryl and —~N(R™)}R'®),

R A" and R' are indepandently selected fram the group consisting of H,
alkyl, arylalkyl, hetercarylalicyl, cycloalkylalkyl, heterocycloalkylaliyl,
aryleycloalkylalkyl, heteroarylcycloalkylalkyl, arylheterocycloalkylalkyl,
hetercarylheterocycloatkylatiyl, cycloalkyl, aryicycloalky!, heteroaryleycloalky),
heterocycloalkyl, aryiheteroeycloalkyl, hetercarylheterocycloalkyl, alkenyl, arylalkenyi,
cycioalkenyl, arylcycloalkenyl, heteroarylcycloalkenyl, heterocycloalkenyl,
arylhateracycioalkenyl, hetoroarytheterocycloalkeny), alkynyl, arvialkynyl, aryl,
cycloalkylaryl, heterocycloalkylaryl, cycloalkenylarny, heterocycioalkenylaryl,
heteroaryl, cycloalkylheteroaryl, heterocycloalkylheteroaryl, cycloaikenylhetercaryi,
heteroeycloalkenylheteroaryl, -G{O)R®, -C{OJOR®, -S(Q)R'Y, -5(0)R",
CIOINR™(R'S, -SIOIN(R'FHR'S), -S(O1N(R™)R") and —CN;

R'®. R' and R"" are independsntly selected fram the group censisting of H,
alkyl, arylalkyl, heteroaryialkyl, cycloalkylalkyl, heterocycloalkylalkyl,
arylcycicalkylalkyl, heteroaryloycloalkylalkyl, arylheterocycloaikylalkyl,
neteroarylhaterocycloaliylalkyl, cycloatkyl, aryicycloalkyi, heteroaryleycloalkyl,
heterocycioalkyl, anytheterocycioalkyl, heteroarylhsterocycloalkyl, alkenyl, arylalkenyl,
cycloalkenyil, arylcycicalkenyl, heteroarylcycloalkenyl, haterocycloalkenyt,
arylheterocycloalkenyl, heteroarylheterocycloalkenyl, alkynyl, arylalkynyl, aryl,
cycloalkylaryl, heterccycloalkylaryi, cycloalkenylaryl, heterocycloaikenylaryi,
hetercaryl, cycloalkytheteroaryl, heterocycloalkytheteroaryt, cycloalkenylheteroaryl,
heterocycloalkenylhateroaryl, R'®-alkyl, R'®-arylalkyl, R'*-heteroarylalkyl,
R'*®.cycloalkylatkyl, R'*-heterocycloaikylalkyl, R**-aryleycloalkylalkyl,
R"-hatetoaryleycloalkylalkyl, R'-aryiheterocycloaicylatiyl,

R % hetercarylheterocycioalkylalkyl, R'®-cycloalkyt, R'*-arylcycioatkyl,
R'®-heteroaryleycloatkyl, R'2-heterocycloalkyl, R'®-arylheterccycloalkyl,
R'™.hetercaryiheteracycioalkyl, R'®-alkenyl, R**-arylalienyt, R'*-cycloalkenyl,
R*%-arylcycloalkenyl, R'®-heteroarylcycloalkeny!, R'®-heterocycioalkenyl,
R™.arylheterocycioalkeny), R**-heteroarylheterocycloalkenyl, R**-alkynyl,
R'®.arylaikynyl, R'%-aryl, R -cycloalkylary!, R'*-heterocycloaliylaryl,
R'-cycloalkenylaryl, R'*-heterocycloalkenylaryl, R'>heteroaryl,
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R'®-cycloalkylneteroaryl, R'®heterceycloalkylnateroaryl, R*-cycloalkenylhetsroaryl,
and R"-heterocycloalkenyiheteroaryl; or
R', R"®and R are

™ N ‘ Wow N
0, T, (}g)

wherein R®® numbers 0 to 5 substituents, mis O te 8 and nis G to 5;

7% is 1-5 substituents independently selected from the group consisting of
aikyl, arylatkyl, heteroarylalkyl, cycloalkylalkyl, heterocycioalkylalky),
aryloycloalkylalkyl, hetercarylcycloalkylalkyl, arylheterocycloalkylalkyl,
heteroarythsterocycloalkylalky!, cycloalkyl, arylcycloalkyl, heteroarylcyclatkyl,
heteroeycloatky!, arylhetarocycloalkyl, heteroarylheterocycloalky!, alkenyl, arylalkenyl,
cycloalkenyl, atyleycloalkenyl, heteroaryleycloalkenyl, hetarocycloaikenyl,

HEE

arylheterocycloalkenyl, heteroarylheterocycloalkenyl, alkynyt, arylalkynyl, aryi,
cycloalkylary!, heterocycloalkylaryl, cyclealkenylaryl, heterocycioalkenylaryl,
heteroaryl, cycloalkyihaetercaryl, heterocycioalkytheteroaryl, cyclaatkenylheteroary,
heterocycloalkenyihetercaryl, -NO,, halo, HO-alkoxyalkyl, -CF3, -CN, alkyl-CN,
-C{O)R'?, .C(OYOH, -C(O)OR'®, -C(O)NHR®, _C(O)NHz, -C{O)NHz-C(O)N(alkyle,
C{O)N(alkyl){aryD), -C{O)N(alkyh)(heteroary), -SR'®, -S(O)R*, -S(O)NH,,
-S(OWNH(aikyD), -S(ON{alkyl)(alkyl), -S(O)NH{ary}), -S(Q)aNHz, -S{O)NHR'™,
-S(OlNH(heterocycloalkyl), -S(Q)eN(alkyls, -S{O)zN(alkyli{aryl), -OCFs, -OH, -OR®,
-O-heterocycicalkyl, -O-cycloalkytalkyl, -O-heterocycloalkytalky), -NHe, -NHR,
-N{alkyl)s, -N(arylaliyl)s, -N(arytalky)-(heieroarylalkyl), -NHG{O}F{H’, -NHC{O)NHs,
“NHC{ONH{alkyl), -NHC(O)N{alkyl){alky), -N(alkyRC{O)NH(alkyl),
-N(alky)C{OIN(alkyl){alky!), -NHS(O)R™, -NHS{O)NH{alkyl),
NHS(O)N(atkyliatkyl), -Niaiky}S(O)NH{alkl) and ~N{alkyDS{O)N(aikyD{alkyl);
or two R'® moieties on adjacent carbons can be linked together to form

(%j> '25':') "’Dj
-35 ' é"D ot .".""‘*Q ;
R'® is alkyl, arylalkyl, heteroaryialkyl, cycloalkylalkyl, heterccycioalkylalkyl,

aryloycicalkylalkyi, heteroarylcycloalkylalkyl, aryiheterocycioatioialkyl,
heteroarytheterccycloalkylalkyl, cycloalkyl, aryleycloalkyl, heteroarylcycloalkyl,
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hateraeycicaliyl, arylhaetercoycloalikyl, heteroarylneterocycloalkyl, alkenyl, arylalkenyl,
cyclaaikenyl, arylcycloalkanyl, heteroarylcycloalkenyl, heterocycloalkenyi,
arylheterocycloalkenyl, heteroarylheterocycloalkanyl, alkynyl, arylalkynyl, ary!,
eycioalkylany!, heterooycloaliylaryl, cycloatkenylary), heteropycloalkenylaryl,
heteroaryl, cycloalkylhateroaryl, heterocycloalkylheteroaryl, cycloalkenylheteroary! or
haterocycloatkenylhetoroaryl;

1™ is halo substituted aryl, alky, arvlalkyl, heteroarylalkyl, cycloalkylalkyl
hetarocycloatkylalicyl, aryleycloalkylalkyl, hetercarylcycloalkylalkyl,
arytheterocycloalkylalkyl, heteroasylheterocycioalkylalkyl, cycloalky, arylcycloalkyl,
heteroarylcycioalkyl, heterocycloalky), arylheterocycioalkyl, heteroarylheterocycloalkyl,
atkenyl, arylalkenyl, cycloatkenyl, arylcycloaikenyl, heteroaryleycloalkenyl,
heterocycloalkeny!, anylheterocycloalkenyl, hatercarylheterocycioalkenyl, alkynyl,
arylalkynyl, aryl, cycloalkylaryl, heterocycloafiylaryt, cyeloalkenylaryl,
heterocycloalkenylaryl, heteroaryl, cycloalkylheteroaryl, heterocycloalkylheterocaryl,
cycloalkenylheteroaryl or heterocycloalkenylheteroaryl,

and wherein each of the alkyl, arylalky!, heteroarylalkyl, cycloalkylalkyl,
heterocycloalkylalkyl, aryleycloalkyialkyl, hetercaryloycloalkylalkyl,
arylhaterocycloalkylalky!, heteroarylheterocycloalkylalkyl, cycloalkyl, aryleycloalkyl,
hetercaryleycloalkyl, heteracycloalkyl, arylheterocycloalky!, heteroarylhetsracycloalkyl,
alkenyl, arylalkenyl, cycloalkenyl, arylcycloalkenyl, heteroarylcycloalkenyt,
hetsrocycloalkeny!, arylheterocycloalkenyl, heteroarylhsterocycloatkenyl, alkynyl,
arylalkynyl, aryl, cycloalkylaryl, heterocycloalkylaryl, cyclaalkenylaryl,
heterocycioalkenyiaryl, heteroaryl, cycloalkylheteroaryl, heterocycloaliylheteroaryl,
cycloalkenyiheteroaryl, heteracycioalkenylheteroaryl, in R, R', R?, /°, R*, R®, R®, R';
HE, HQ, Hm: HH, H12 aﬂd H‘J&

are independantly unsubstituted or substituted by 1 to 5§ R¥' groups
independently selacted from the group consisting of alkyl, arylalkyl, heteroarylalky),
cycloalkylalkyl, heterocycloalkylalky!, aryloycloalkylalkyl, heteroaryleycloalkylalkyl,
aryiheterocycloalkylalkyl, heteroaryiheterocycloaliylalkyl, cycloalkyl, aryloycloalkyl,
hetercaryleycloalkyl, heterocycloaikyl, aryiheterocycioatkyl, heteroaryliheterocycloalkyl,
alkany!, arylalkenyi, cycloalkenyi, aryicycloatkeny!, heteroarylcycloalkenyl,
heterocycloalkenyl, arylhaterocycloalkenyl, heteroarylheterocycloalkenyl, alkynyl,
arylatkyny!, aryl, cycloalkylary!, heterocycloalkyiaryl, cycloalkenyiaryl,
heterocycloalkenylanyt, hateroany!, cycloatkylheteroaryl, heterocycloalkylheteroary!,
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cycloalkenylheteroaryl, hetsrocycloaikenyihetsrcany!, hale, -CN, -C=NR™R", -OR',
-CIO)R™, -C(O)YOR™, -CIOIN(R™)(R'™), -SR"®, -SOIN(R'H(R™), -CHR)R™),
-S(O)N(R¥HR™), ~C(=NOR™R', -P(CHOR™IOR, -NR"H&',
-alkyl-N{R'™)(R'S), -NERICIOIR™, -CH-NR™)ICIOIR', ~CHz-N{R™¥ICIOIN(R'®R™),
-GHo-R™; -CHN{R *I{R™), -NR™ISO)IR ™, -NR™)S(0)2R™®, -CHe-N(R™IS(01R"®,
NER™)SO)NR IR, -NERSOINR R, -NR)CIONRHR"),
-CHa-N{R™ICOINR R, -N(R™ICOIOR™, -CHo-NR™C(OIOR ™, -S(O)R™, Ny,
-NO; and -5(Q):R";

and wherein sach of the alkyl, arylalkyl, heteroarylatkyl, cycloalkylalkyt,
heterocycloalkylatkyl, arylcycioalkylalkyl, heteroaryicycloalkylalkyl,
aryiheterocycloalkylalkyl, heteroarylhsterocycloalkylalky!, cycloalkyl, aryicycloaikyi,
hetercaryleycloalkyl, heterocycloalkyl, arylnetarocycloatky!, hetercarylhsterocycloaikyl,
alkenyl, arylalkenyl, cycioalkenyl, aryicyclaalkeny!, heieroarylocycioalkenyl,
heterocyciocalkenyl, arylheterocycloalkenyl, heteroaryiheterocycloalkenyi, alkynyl,
arylallkynyl, aryl, cycloalkylany, heterocycloalkylaryl, cycloalkenylaryl,
heteracycloalkenylaryl, heterocaryl, cycloalkylheteroaryl, heterocycloalkylhetercaryl,
cyctoalkenylhsteroaryl and heterocycloalkenylhetercaryl groups in R*' are
independently unsubstituted or substituted by 1 to 5 R* groups independently
selected from the group consisting of alkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl,
heterocycloalkylalkyl, aryloycloalkylzalkyl, heteroaryleycipalkylalky),
arylheterocycloalkylalkyl, heteroarylheterocycloalkylalkyl, cyctoalkyl, aryleycloalkyl,
hetercaryleycloalky!, heterocycloalkyl, arylheterocycloalkyl, heteroaryiheterccycloalkyl,
alkenyl, arylalkenyl, cycloalkenyl, aryleycloalkenyl, hetaroaryleycloaikenyl,
heterocycioalienyl, arytheterocycloatkanyl, hetaroaryltheterocycloaliienyl, alkyayl,
aryialkynyl, aryl, cycloalkytaryt, heterocycloalkyland, cycloalkenyiaryl,
heterocycloalkenylaryl, heteroaryl, cycioaikylhateroaryl, heterocycloalkylhetoroa,
cycloalkenylheteroary!, heterocycloalkenytheteroanyt, halo, -CFj, -CN, -C(=NR'MR",
-OR"™, -CIO)R", -CIO)OR™, -alkyl-C{O)OR™, -C{O)IN(R™YR ™S, -8R,
-S(OINR)(R™), -S(ORN(R®)R™), -C(=NOR™)R™, -P(O)(OR™)OR"),
-N(H'E} (Hw}: _alkyl-N (HTEJ (R'9), -N {HTE]G(D}HTS, -CHo-N {HTE]C(D] R -N {H?‘E]S[D }Hﬂsl
N(R™)IS(0)zR®, -CH-NIR'S(0).R®, -NR™IS(0):N(R'(R™),
NIRDSOINRHRY), -NRPICOINR(RY), -CH-NRSHICOINR R,
NRHICOIOR', -CH-N{R™)C(OIOR, -Ng, -NQ2, -S(O)R"™ and -S(0).R';
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or two F|21 or two R* moieties on adjacent carbons can be linked together o

form 5:> g o 55' j

and when R%' or R* are selacted from the group consisting of
—C(=NOR™IR'®, N(R")CIOIR™, -CHx-NR'CO)RY, -N(R™*)S(OR",
-N(R'$S(0)R', -CH-N(R'SS(0).R™®, -N(R'EIS(ORLNR"(R'),
NRESONERHR), -NRSICIONRER'), -CH-NRHCONR G (R™,
-NIR"BC(OIOR™ and -CHa-N{R")C(O)OR™®, R and R together can be a Cz to Cy
chain whanain, optionatly, one, two or three ring carbons can be replaced by —C(O)-
or ~N(H)- and R'® and R'®, together with the atoms to which they are attached, form a
5 to 7 membered ting, optionally substituted by R,

R* is 1 to 5 groups independently selected from the group consisting of afkyl,
arylatkyl, heteroaryialkyl, cycloalkylaliyl, heteracycloaikylalio, aryleycloalkyialkyl,
heteroaryleycloalivlalkyl, arylheterocycloalkylalkyl, heteroaryiheterocycloalikylaikyl,
cycloalkyl, aryloycloaliy!, hetercarylcycloalkyl, heterocycloalkyl, arylheterocycloalkyl,
heteroaryiheterocycloalkyl, alkenyl, arylalkenyl, cycloalkenyl, aryleycloalkenyd,
hetercarylcycioatkenyl, heterocycloatkeny!, anfheteracycloalkenyl,
heterparyiheterocycloalkenyl, atkynyl, arylaiiynyl, aryl, cycloatkylayl,
heterocﬁcloalkyiaryl, cycloalkenylaryl, heterocycloalkenylaryl, hateroaryl,
cycloalkylheteroaryl, heterocycloalkyiheteroaryl, cycloalkenyiheteroaryl,
heteracycloalkenylheteroanyl, halo, -CN, -OR%, -C{O)R?*, -C(O)OR?,
-CLOIN(R*)(R), -SR*, -S{OIN(R*){R®), -S(O)N(R*)(R™),

—C(=NOR*)R?, -P{O)OR*){OR®), -N(R*){R®), -alkyl-N(R**}(R*®), NE*C(O)R™,
-CH,-N(RZIG(O)R?, -NR¥S(O)R®, -N(R¥)S(0):R%, -CHxN(R*)S{0)%R?,
NIRZYSIONNRZHA™), -NR™ISOINRZHR™), -NRPCOINERZNR™),
CHo-N(R*IC(OIN(RZH R, -N(RC(CIORS, -CH-N(R*)C(0)OR™, -S(0)R™ and
-$(0)R*; ang wherein each of the alkyl, arylalkyl, hetercarylalkyl, cycloalkylalkyt,
hatarocycloalkylalky!, aryleycloalkylalkyt, heteroarylcycloalkylalkyl,
arylhetarocycloalkylalkyl, heteroarylheterocycloatkylalkyl, cyclaalkyl, arylcycloalkyl,
heteroarylcygloalky), heterocycloalkyl, arviheteracycioalkyl, heteroaryiheterocycioalkyl,
alkenyl, arylaikenyl, cycloatkenyl, arvlcycloalkenyi, heteroarylcycloalkenyl,
heterocycloalkenyl, arylheterocycloalkenyl, hetercarylheterocycloalkenyl, alkynyl,
arylalkynyl, aryl, cycloalkylaryl, heterocycloaikyiaryl, cycioalkenylaryl,
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heterocycloalkenylaryl, heteroany, cycloalkylheteroaryl, heterocyclealkylheteroaryl,
cycloalkenylheteroaryl and heterocycloalkenyiheteroaryi groups in R™ are
independently unsubstituted or substituted by 1 to 5 R¥ groups indepandently
selected from the group consisting of alkyl, anylalkyl, heteroarylalikyl, cycloalkylalicy!,
heterocycloalkylalkyl, aryleycloalkylalkyl, hetaroaryleycloalkylalkyl,
arylheterocycloalkylalkyl, heteroarylneterocycloalkylalkyl, cyclealkyl, aryleycloalkyl,
heteroarylcycloalkyd, helerocycloaikyt, aryiheterccycloalkyl, heteroarythaterocycicalkyl,
alkanyl, arylatkenyl, cycloalkenyl, arylcycloalkenyl, hetercaryleycloalkenyl,
heterocycloalkanyl, aryliheterocycloalkenyl, heteroarylheterccycloalkenyl, alkynv,
arylaliynyl, aryl, cycloalkytaryl, heterocycloalkylaryl, cycloalkenylaryl,
heterocycloatkenylary!, heteroaryl, cycloalkyiheteroaryl, heterocycloalkylheteroaryl,
cycloatkenylheteroaryl, heterocycloalkenylhsteroary), halo, -CFs, -GN, -OR%,
-CIO)R, -C{OIOR?, alkyl-CIO)OR?, -CIO)N(R¥)(R®®), -SR¥, -S(O)IN(R¥{R™),
-S{O)NR*(R®), —-C(=NOR™)R™, -P(O)YOR¥)(OR™), -N(R*)(R®),
-alkyl-N{RZH(RZ), -N(RZC(O)R™, -CH.-N(R?)CIOIRZ, -NR*)S(OIRY,
N(R?)5{0):R%, -CHa-N({R*S(Q1R%, “N(R*S(0)N(R*)(R®),
-NRF)SIONRZH(R™), -NE)CIOIN[RT)R™), ~-CHe-N{R*ICOINR™HR™),
N{R*YC(OYOR?, -CHxN(R*IC(D)OR”, -$(0)R* and -S{(0)R*;

R?* R* and R*® are independentiy selected from the group consisting of H,
alikyl, arylalky!, eteroarylalkyl, eycloalkylalkyl, heteracycloatkylatkyl,
aryleycloatkylalkyl, heteroaryleycloatkylalkyl, arylheterocycloatkylalky!,
heteroarylheterocycloalkylalkyl, cycloalkyl, aryleycloalkyl, heteroaryleycloalkyl,
heterocycloalkyl, aryiheterocycloalkyl, heteroarylhetarceycloaikyl, alkeny, arylalkenyl,
cycloatkenyl, aryloycloalkenyl, heteroarylcycloalkenyl, heterocycloalkenyl,
arylheterocycloaikenyl, heteroaryihetaracycloaikenyl, atkynyl, andlalkyny!, aryl,
eycloalkyiaryl, heteracycloalkylaryl, cycloakenylaryl, heterocycioalkenylaryl,
hetaroaryl, cycloalkyihetercaryl, hetsracycloalkylhetémaryl, cycloalkenylheteroaryl,
heteracycloalkenylheteroaryl, R¥ -alkyl, R¥-arylalkyl, R¥-heteroarylalkyl,
R¥-cycloalkylalkyl, R -heterocycloalkylalkyl, R¥ -arylcycloalkylatkyl,
R¥-heteroarylcycloalkylalkyl, RZ -aryiheteracycloalkylalky,
R”-neteroarylheterocycloalkylalkyl, R¥ -cycloalkyl, R¥-arylcycloalkyl,
R¥-heteroarylcycioalkyt, R* -heterocycloalkyl, R¥ -arylheteracycloaikyl,
R¥-hetsroarylheterocycloalkyl, R¥-alkenyl, 7 -arylalkenyl, R7-cycloalkenyl,
R¥-aryleycloalkenyl, R -heteroaryleycloalkenyl, R -heterocycloalkenyl,
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R¥-arylheterooycioalkenyl, RZ -heteroarylneterocycloatkenyl, R -alkynyl,

R¥ -arylalkynyl, R -aryl, R -cycloalkylaryl, R¥-heterocycloalkylaryl,
R¥-cycloalkenylaryl, RZ -haterccycloalkenylaryl, R¥-heteroaryl,
R?-cycloalkylheteroanyl, R¥-heterosycloalkylheteroary!, R¥-cycloalkenylheteroaryl
and R¥-haterocycloalkenylhsteroaryl;

R¥ is 1-5 substituents independently selected from the group consisting of
alkyl, arylalkyl, heteroarylalicyl, cycloalkylalkyl, heterocycloalkylalkyl,
arylcycloalkylalkyl, hetercaryloycloalkylaikyl, arylheterocycloalkylalkyl,
hetaroarylheterocycloalkylaliyl, cycloalkyl, aryleycioalkyl, heteroaryleycloalkyl,
heterocycloalky!, arylheterocycloalky!, hetercarylhsterocycioalkyl, alkenyl, arylalkenyl,
cycloalkenyl, arylcycloalkenyl, heteroaryicycioalkeny!, heterocycioaikanyl,
arylheterocycloalkenyl, hetercarylheterocycloalienyl, aikynyl, arylatkynyl, aryl,
cycloalkylaryl, heterooycloalkylaryl, cycloalkenylaryl, heterocycloalkenylaryl,
hetercaryl, cycloalkylheteroaryl, heterocycloalkylheteroaryl, cycloalkenylhetercaryl,
heterocycloalkenyiheteroaryl, -NQ,, halo, -CF,, -CN, alkyl-CN, -G(OYR®,

-C(O}OH, -C{OYOR™, -C{OINHR?, -C{OWN{atkyls, -C{ON(alkyl{aryl),
-ClO)N(alkyl){hetercaryl), -SR%, -S(0)R¥, -S(O)NHz, -S(O)NH(alkyl}, |
-S(OWN(alkyl(alkyl), -S{OINH{aryl), -S{0)NHz, -S{0)NHRZ, -S(0)NH(ary!),
-8{0)NH{hsterocycloaliyl), -S(O)N(atkyhe, -5(O)zN(alkyl}{ayl}, -OH, -OR>,
-O-heterocycloalkyl, -O-cycloalkylalkyl, -O-heterocycloalkylalkyl, -NHs, -NHR™,
-N(alkyl)z, -N(arylalkyl)z, -N(arylaiky){heteroaryfaliyl}, -NHC(Q)R*?, -NHC(ONHz,
-NHC{O)NH{alkyl), -NHC(Q)N(alky!){alkyl), -N{alkyDC(O)NH(alkyl),
“N(alky}C(O)N(alkyl{alkyl), -NHS{O1R*®, -NHS{O)NH(alkyl},
-NHS{O)N{alkyl{alkyh), -Nialky)S{O):NH{alkyl) and ~N{alky}S{O)zN(akyl}{akyl);

R is alkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalicylalkyl,
aryleycloalkylalkyl, heteroaryloycloalkylalkyl, arylheterocycloalkyialkyl,
heteroarylheterocycloalkylaliyl, cycloalkyl, arylcycloalkyi, hetercarylcycloalkyl,
heterocycloalkyl, arylheterocycloalkyl, heteroarytheterocycioalkyl, alkenyl, arylalkenyl,
cycloalkenyl, arylcycloalkenyl, hateroarylcycloalkenyl, heterocycloalkenyl,
arylheterocycioalkenyl, heteroarylheterocycloalkenyl, alkynyl, arylatkynyl, aryl,
cycloalkylaryl, heterocycloalkylaryl, cycloalkenylaryl, heterocycloalkenylaryl,
heteroaryl, cycloalkylheteroaryl, heterocycioalkyiheteroaryl, cycloalkenylheteroartyl or
heterocycicalkenyihetaroaryl;
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R*® is alkyl, aryfafiyl, heteroarylaliyl, cycloalkyiaikyl, heterocycloalkylalkyl,
arylcycloalkylalkyi, heteroaryleycloalkylalkyl, arylneterocycloalkyialkyl,
heteroarylheterocycldalkylaikyl, cycloalkyl, aryicycloalkyl, hetercaryicycloalkyl,
heterocycioalkyl, arylheterocycloalkyl, hetaroarylheteracycloalkyl, alkenyl, arylalkenyl,
cycloalkenyl, aryicycloatkeny!, heteroaryleycloalkenyl, hetercoycloatkenyl,
arylheteroCycloalkenyl, hateroarylheterocycloalkenyl, alkynyl, arylaikynyl, anyl,
cyctoalkylaryl, heterocycloalkylaryl, cycioalkenylaryl, heterocycloalkenylaryl,
heteroaryl, cycloalkytheteroaryl, heterocycloalkylheteroaryl, cycloalkenylheteroaryl or
heaterocycloalkenytheteroaryl;

R™ is alkyl, arylalkyl, heterocarylalkyl, cycloalkylalkyl, heterocycloaikylafiyl,
aryloycloalkyialkyl, heteroaryleycloalkylalkyl, arylheterocycloalkylalkyl,
heteroarylheterccycloalkylaliyl, cyctoalkyl, aryicycioalkyl, heteroaryleycloalicyl,
heterocycloalkyl, arylheterocycloalkyl, heteroarylheterocycloalkyl, alkenyl, arylalkenyl,
cycloalkeny!, arylcycloalkenyl, heteroaryloycloalkeny!, heterocycioalkenyl,
aryiheterccycloalkenyl, heteroarylheterocycloalkenyt, alkyny, arylalkynyl, aryl,
cycloatkyfaryl, hetarocycloalkylaryi, cyclcalkanyi‘arﬂ, heterocycioatkenylary,
heteroary!, cycloalkylheteroaryl, heterocyclioalkylheteroaryl, cycloalkenylheteroaryl or
heterocycloalkenylheteroaryl; K
and

R is alkyi, arylaikyl, heteroarylalkyl, cycloalkylalkyl, heterocycioalkylalky,
arylcycloalkylalkyl, heteroaryloycloalkylalkyl, arylheterocycloalkylalkyl,
heteroarylheterocycloalkylalkyl, cycloalkyl, arylcycloalkyl, heteroarylcycloalkyl,
heterocycloalkyl, arylheterocycloalkyl, hetercanyheterocycloalkyl, alkenyl, andlalkenyl,
cycloalkenyl, anvicycloalkenyl, hoieroaryleycloalkenyl, heterocycloalkenyl,
arylheterocytioafikenyl, heteroaryfheterocycloallenyl, atkynyl, arylalkynyl, aryl,
cycloaliylaryl, heterogycloalkylaryl, cycloalkanylaryl, heterocycloalkenylaryi,
heterocaryl, cycioalkylheteroaryl, heterccycioalkyiheteroaryl, cycloalkenylheteroaryl,
heterocycivalkenylheteroaryl;

with the following proviso, that when U, R™%and R* cyclize to form the following
picyclic structure: '
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W cannot be & band,

5 2 A compound of claim 1 having the following structure

10 wherein R, R, R R?, RY, R% R", R™ and W are as defined above, provided that in
structura 1Y, W is not a bond.

3. Acompound of claim 1 having the following structure

15
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wherein R, RY, R?, R®, R®, R® and W are as defined above, wherein b is 1 to 5 and ¢ is
Do 5.

4. A compound of claim 1 having the following structure

5
wherein R, R', R®, R®, R, R%, R” and W are as defined above, wherein b is 1 to 5 and
cis G ta 5.
5. A compound of claim 1 having the following struciure
10

wherein B, R’, R?, R®, R, R%, R” and W are as deffned above, bis 1to 4 and ¢ is 0 fo
4.

15 8. Acompound of claim 1 wherein R is alkyl,
7. Acompound of claim 8 wherein B’ is mathyl.

g. A compound of claim 1 wherein &% is H.
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9. A compound of claim 1 whereln R® is aryl, (R*")1.s-aryl, heteroaryl or (R?")y.¢~
hataroany,

\“\.
10. A compound of ciaim 8 wherain R®is A
yxﬁm.

11. A compound of claim 1 whereln R%' is —CN, halo, aryl, (R%}1.g-aryl, heteroary
ot {R%)1.-heteroany!.

12, A compound of clairs 11 whersin R® is —CN, halo or alkyne.

.

13. A compound of claim 12 whersin B is F or \é\

14. A compound of ciaim t wherein B> is  F , NG N,

A A

= CNorN 7

15. A compound of glaim 1 whersin W is -C(0O)-.
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X

N-—=R5

18. A compound of ciaim 1 wherein R* and R™ form %\/

17. A compound of claim 1 having the foliowing structure
R® H
N

NH
RS—N_ \l/

N
“CHj,

O
wherein R® and R® are as defined as above.

18, A compound of claim 17 wherein B is independently seiected from the group

consisting of arylaikyl, ary!, heteroaryl, -C{=NR""R®, -C({OIR®, -C(O)OR®, ary-R*' and

hetaroaryl-R°, ™
‘_-,.f"
19, A compound of claim 18 wharein R® is ){F N
L

DCH(CHajg N

(/ ()‘“‘%Ha [ e (ﬁ

N

b
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20. A compound of claim 18 wherein R® is indepsndently selected from the group
consisting of alkyl, oycloalkyl, aryl, arylalky), heteroary), R'®-alkyl, R*®-aryl, and A%
heteroary!.

21. A compound of claim 18 wherain R° is indepandently selected from the group
consisting of alkyl, cycloalkyl, aryl, arylaliyl, heteroaryl, R™-alkyl, R"®-aryl, and RS-

heteroaryl.

22. A compound af claim 18 whevein R® is independently selectad from the group

consisting of -CH, é @ @ F/\%]F @

OG- &
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aid CHs,

5 23. Acompound of claim 18 wherein R® is independently selacted from the group

S8 ads &
Q ( J CTC“ —'3“
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and

24. A compound of claim 20 wherein R is 1-5 substituents independsntly
selected from the group consisting of alkyl, halo, -CFs, -CN., -SR'® and -OR®.

25. A compound of claim 21 whersin R'® is 1-5 substituents indepsndently
setected from the group consisting of alieyl, halo, -CFs, -CN, -SR'® and -OR®.
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28. A compound of claim 20 wherein R’ is 1-5 substituents indspendentiy
WA

selecled trom the group consisting of hala, -GN, -OCH{CH3)s, -OCHs, -CHs,

Y
"/ami '/.

27. A compound of claim 21 wherein R' is 1-5 substituents independently

e

selected from the group consisting of hale, -CN, -OCH{CHz)z, -OCHa, -CHa,

<

28. A compound of claim 18 wherein R’ is 1-5 substituants independently
selected fram the group consisting of halo, -OCH(CHa)s -CHa, -CF3, -QCH;,
"CH[CHa}z and —-Ci.

9
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29, A compeound selected from the group consisting of:

3 "'HH
) M. .MNH
=
O ‘GHS.
— o
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30. A pharmaceutical composition comprising an effective amount of a compound
of claim 1 and a pharmaceutically effective carrier.

31. A pharmaceutical composition comprisitig an affective amount of a compountd
of claim 29 and a pharmaceutically sffective carrier.
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32. A method of inhibiting aspartyl protease comprising administering to a patient
in need of such treatment an effective amount of a compound of claim 1.

33. A method of inhihiting aspastyl protease comprising agministeting to a patient
in need of such treatment an effactive amount of a compound of claim 29.

34. A method of treating cardiovascular diseases, cognitive and
naurodegensrative diseases, and the methods of inhibiting of Human
Immupodeficiency Virus, plasmepins, cathepsin D and protozoal enzymes comprising
administering (o a patient in need of such treatment an effective amount of a
compound of claim 1.

35.  The method of claim 34 wherein a cognitive or neurodegenerative disease is
treated.

36. The method of claim 35 whereit Alzheimer's Diseass is ireated.

37. Awmethod of trealing cardiovascular diseaseas, cognitive and
neurodegenerative diseases, and the methods of inhibiting of Human
immuncdsticiency Virus, plasmepins, cathepsin D and protozoal snzymes comprising
administeting to & patient in need of such freatment an effective amount of a
compound of claim 1.

38. The method of claim 37 whersin a cognitive or neurodegenerative disease is
treated.

39. The wmeathod of claim 28 wherein Alzheimer's Diseass is treaied.
40, A pharmaceutical compasition comprising an effective amount of a compound

af claimr 1, and an effsctive amount of a chotinesterase inhibiter or a muscarinic m;
agonist or Mz antagonist in a pharmaceutically effective carrier.

W
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41. A pharmaceutical composition comprising an effective amount of a compound
of claim 29, and an sffective amount of a chalinesterase inhibitor or a muscarinic my
agonist or mg antagonist in a pharmaceutically effective carrier.

42, A method of treating & cognitive or neumdegénaraﬁva disease comprising
administering to & patient in need of such treatment an effective amount of &
compound of claim 1 in combination with an effective amount of a cholinesterase
inhibitor.

43.  The method of claim 42 wherein Alzheimer's Disease is traated.

44. A method of treating a cognitive or neurodegenerative disease comprising
admirnistering to a patient in need of such treatment an effective amount of a
compound of claim 29 in combination with an effective amount of a cholinesterase
inhibitor.

45.  The method of claim 44 wherein Alzheimer's Disease is treated.

46. A method of treating a cognitive or neurodegenerative disease comprising
administeting to a patient in need of such treatment an effective amount of a
compound of claim 1 in combination with an effective amount of a garmma secretase

inhibitor, an HMG-CoA reductase inhibitor or non-steroidal anti-inflammatory agent.

47. The method of claim 46 wharein said HMG-CoA reductase inhibitor is
atorvastatin, lovastatin, simvastatin, pravastatin, fiuvastatin or rosuvastatin,

48, The method of claim 47 wherein Alzheimer's Disease is fraated.

49.  The method of claim 48 wherein said non-stercidal anti-inflammatory agent is
ibuprofen, relatan or naproxen.

50, The method of ¢claim 4% wharein Alzheimer's Disease is treated.

N
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51, A methad of treating a cognitive or neurodegensrative disease comprising
adminisiering to a patient in need of such treatment an effective amount of a
compound of claim 29 in combination with an effective amount of a gamma secratase
inhibitor, an HMG-CoA reductase inhibitor or non-steroidal anti-inflammaiory agent.

82, The method of claim 51 wherein said HMG-CoA reductase inhibitor is
atorvastaiin, lovastatin, simvistatin, pravastatin, fluvastatin or rosuvastaiin.

53, The method of claim 52 wherein Alzheimer's Disease is treated.

&4.  The methed of claim 51 wherein sajd non-steroidal anfi-inflasnmatory agent is
ibuprofen, relafen or naproxen.

55. The method of claim 54 wherein Alzheimer's Diseass is treated.

58. A pharmaceutical composition comprising an effective amount of a compound
of claim 1, and an effective amount of a gamma secretase inhibitor: an HMG-CoA
reductass frnhibitor or & non-steraidal anti-inflammatory agent.

57. A pharmaceutical composition comprising an effactive amount of a compound
of claim 29, and an sffective amount of & gamma secretase inhibiior; an HMG-CoA
reductase inhibitor or a hon-steroidal anti-inflammatory agent.

38. A method of treating a cognitive or neurodegenerative disease comprising
adrministering to a patient in need of such treatment an effective amount of at lsast
ona compound of claim 1 in combination with an effective amount of one or more
compounds selected from the group consisting of a cholinasterase inhibitor,
fruscarinic my agonist or me antagonist, gamma secrefase inhibitor, an HMG-CoA
reductase inhibitor and non-stevoidal anti-inflammatory agent.

59. A method of treating a cognitive or neuvrodegeneraiive disease comprising
administering to a patient in need of such treatment an effective amount of at least
one compound of claim 29 in combination with an effactive amount of one or more
coempounds selected from the group consisting of a cholinesterase inhibitor,



C. 214565
D.P. G

INHIBIDORES DE ASPARTIL PROTEASAS
CAMPO DE LA INVENCION

La presente invencidn se refiee a inhibidores de aspartl proteasas, a

composiciones farmacéuticas que comprenden dichos compuestos, a su uso &n el
tratamiento de enfermetdades cardiovasculares, enfermedades cognitivas y
neurodegenerativas, y a su uso como inhibidores del Virus de Inmunodeficigncia
Humana, plasmepsinas, catepsina D y enzimas ds protozoos.

ANTECEDENTES

En la actualidad se conoce una cantidad de proteasas asparticas, que
inciuyen fa pepsina A y C, renina, BACE, BACE 2, Napsina A v catepsina [, fas
cuales se han implicado en afecciones patolggicas. La funcion del sistema renina-
angiotensina {SRA) en Ia reguiacidén de la presidn sangulnea y electrolitos de
fluidos ha side bien establecida (Oparil, S, etal. N Engl J Mad 1974, 291:381-
401/446-57), E!' octapéptido Angiotensina-ll, un potente vasoconstrictor y
estimnulador para ia itperacién de 1a aldosterona adrena), &s procesado a partir del
decapéptido precursor Angiotensing-l, el cual a su vez es procesado a pariir del
angiotensinggeno por la enzima renina. Ademas se halld que la Angiotensina-l|
cumple funciones en el desarrollo celular del muscuio liso vascular, inflamacion,
generacion de especies con oxigeno reactivo y trombosis y tiene influencia en la
aterogénesis v el dafio vascular. En materia clinica, s& conoce muy bien el
beneficio de la interrupcién de la generacién de la angiotensina-ll a través del
artagonismo de la corversién de la angiotensina-l y existe upa canlidad de
farmacos inhibidores de ACE en el mercadp. Se espera que el blogueo de la
conversion temprana de |a angiotensina en angiotensina-l, es decir (@ inhibicidn
de i3 enzima renina, tenga efectos similares aunque ne idénticos. Dado que Ia
rening s una aspart! proteasa cuyo dnico sustrato natural es el

angiotensindgens, se cree que habria menos efectos adversos frecuentes para



controlar la presidn sanguinea alta y los sintomas relacionados regulados por la
angiotensina-I! a través de su inhibicion.

Otra proteasa, |a Catepsina D, estd involucrada en la biogenesis de los
lisosomas ¥ la lecalizacion de proteinas, y ademas puede estar involucrada en &l
procesamiente del antigeno y presentacién de los fragmentos del péptide. Se la
ha vinculado a numereosas enfermedades que incluyen la enfermedad de
Alzheimer, enfermedad del tejido conectivo, distrofia muscular y cancer de mama.

La enfermedad de Alzheimer (EA)} es una enfermedad neurodegenerativa
progresiva que finalmente es fatal E! avance de |a enfermedad esta asociado con
la perdida gradual de Iz funcién cognitiva relacionada con la memoria, el
razonamiento, la orientacion y el juicio. Los cambios en el comportamiento que
incluyen confusién, depresion y agresién fambign se manifiestan a medida que
avanza fa enfermedad. Se cree gue ia disfuncién cognitiva y psicomotriz surge de
la funcién neurcnal alterada y de la pérdida neuronal en el hipocampo y corteza
cerebral. Los tratamientes para la EA narmalmente dispanibles son paliativos, y
aungue alivian ios trastomos cognitivos ¥ psicomotrices, no evitan el avance de la
enfarmedad. Por lo tanto, existe una necesidad médica no satisfecha de que los
tratamientos de la EA datengan el ayance da la enfermedad,

Los sellos distintivos patolégicos de la EA son la deposicion de placas de (-
amiloide extracelular (AR) v nudos neurofibrilares intracelularss gue contienen |a
protelina tau fosforilada en forma znermal, Los individuos con EA exbhiben
depésitos de AR caracter(sticos, en regiones del cerebrp conocidas como
importantes para la memoria y la cognicion. Se cree que Ap es el agente causante
fundamental de la pérdida y disfuncitn de las células neuronales gque se asotia
con la declinacién cognitiva y psicomotriz. Las placas amiloides consistan
predominantemente en peptides AP compuestas de 40 3 42 residuos de

aminoacitos, os cuales derivan del procesamiento de fa prot@ina precursora



amiloide {PPA). La PPA es procesada por mdltiples y diferentes actividades de
proteasa. Los peéptidos A surgen de |a escisidn de la PPA por [a p-secretasa en
la posicion correspondiente al extremo N-terminal de AR, y en &l extremo C-
terminal por la actividad de v-secretasa. Ademas la PPA es escindida por |a
actividad de «-secretasa que da por resultado el fragmento no-amiloidogénico
secretado conocido como PPA soluble.

Una aspartil proteasa conocida como BACE-1 ha sido identificada como la
actividad de p-secretasa responsable por la escisidén de la PPA en la posicion
carrespondiente al extremo N-terminal de tos péptidos AR.

La evidencia genética y biogquimica acumulada sostiene un papel central de
AR en fa etivlogia de la EA. Por ejemplo, se ha demostrado que AP es toxica para
las células neuronales in vitro y cuando se inyectan en cerebros de roedores. Mas
adn, se conocen formas heredadas de EA de aparicion temprana en las cuales
estan presentes mufaciones bien definidas de PPA o las preseniiinas. Estas
mutaciones intensifican la produccion de Ap y se consideran causales dela EA,

Dado que los péptidos AR se forman como resultado de la aclividad de [
secretasa, a inhibicion de BACE-1 debe inhibir la formacién de péptidos Af. De
este modo, 1a inhibicidn de BACE-1 es un enfogue terapgutico al tratamients de
EA vy otras enfermedades cognitivas y neurcdegenerativas causadas por la
deposicion de la placa Ap.

El virus de inmunodeficiencia humana (VIH} es el agente causante del
sindrome de inmunodeficiencia adquirida {SIDA). Se ha demeostrado clinicamente
gue los compuestos tales como indinavir, ritonavir ¥ saguinavir, gue son
inhibidores de ta aspartit proteasa del ViH, dan por resultado la disminucién de la
carga viral. Comg tales, los compuestos descriptos en la presente serian dtiles

para el tratamiento del SIDA. Tradicionalments, un blanco principal de los



investigadores ha side la HIV-1 proteasa, una aspartil proteasa relacionada con la
renina.

Ademas, el virus de la leucemia de celulas T humana tipo | {HTLV-I} es un
retrovirus humang que ha sido clinicamente asociado con la leucemia de células T
en adultos y otras enfermedades cronicas. Al igual que otros retrovirus, el HTLV-1
requiere una aspartil proteasa para procesar las protelnas precursoras virales, las
cuales producen viriones maduros. Esto hace que la proteasa sea un Blanco
atractive para el disefio de inhikidores. {Moore, et al. Purification of HTLV-I
Protease and Synthesis of Inhibitors for the treatment of HTLV-I Infection 55"
Southeast Regional Meating of the American Chemical Society, Atlanta, GA, US
Noviembre 16-19, 2003 (2003), 1073. CCDEN; 8SEUCH Conference, AN
2004:137641 CAPLUS).

Las plasmepsinas son enzimas aspartil proteasas esenciales del parasito
de |la malaria. Los compuestos para la inhibicidon de las aspartil proteasas
plasmepsinas, particularmente |, Il IV y HAP, estdn en desarrollo para el
tratamiento de la malaria. {Freire, et al. WO 2002074719, Na Byoung-Kuk, et al_,
Aspartic proteases of Plasmodium vivax are highly conserved in wild isolates,
Korean Journal of Parasitology (Junio 2004), 42{2) £1-6. Journal code: 9435800).
Mas aln, los compuestos ufilizados para apuntar a las aspartil proteasas
plasmepsinas (por g, {, I, IV v HAPR), han sido utllizados para matar a los
parasitos de la malaria, tratando de este modoe a los pacientes asl afectados.

Los compuestos que actlan como inhibidores de aspartil proteasas se
describen, por gjemplo, en la Sclicitud USSN 11/010.772, presentada el 13 de
diciembre de 2004, incorporada a la presente como referancia.

El documento WQ/3304047, incorporado a la presente como referencia,

describe los compuestos que tienen un nlcleo de guinazolin-2-{tijona. El



documento argumenta que los compuestos descriptos en el mismo son
inhibidores de la transcriptasa inversa del VIH.

La Publicacién Estadounidense No. US 2005/0282826 A1, incorporada ala
presente como referencia, describe difenilimidazopirimidin o —imidazol aminas,
que se consideran Utiles pars el tratamiento terapéutico, prevencion o alivic de
una enfermedad o trastorno caracterizado por 10s depésitos -amiloides o niveles
B-amiloides elevados en un paciente. Los estados de la enfermedad mencionados
en la publicacién incluyen la enfermedad de Alzheimer, el desequilibrio cognitivo
leve, el sindrome de Down, la hemorragia cerebral hereditaria con amiloidosis de
fipo nolandés, 1a angiopatia amiloide cerebral v 1a demencia degenerativa,

La Publicacidén Estadounidense No. US 2005/0282825 A1, incorporada a la
presente coma referencia, describe amino-5.5-difenilimidazolonas, que se
consideran Utiles para el tratamiento terapéutico, prevencion ¢ alivic de una
enfermedad o trastorno caracterizado por los depositos B-amiloides o niveles -
amilcides elevados en un paciente. Los estados de la enfermadad mencionados
en [a publicacion incluyen la enfermedad de Alzheimer, el desequilibric cognitivo
leve, el sindrome de Down, la hemorragia cerebral hereditaria con amiloidosis de
tipe holandés, la angtopatia amiloide cerebral v |a demencia degenerativa.

Otras publicaciones que revelaron compuestos gue son Utlles para el
tratamiento de la enfermedad de Alzheimer incluyen la WO 2006/044482, |a cual
revela compuestos de espiropiperidina que son inhibidores de (a B-secretasa, y |a
WO 2006/041404, la cual revela amino compuestos sustituidos que son Utiles
para el tratamiente o profilaxis de patclogias relacionadas con AB. Ambas
publicaciones se incorporan como referencia.

SINTESIS BE LA INVENCION

La presente invencién se refiere a cormpuestos que tienen la férmula |

astructural



0 su esterecisdémero, tautdmero o sal aceptable para uso farmaceutico,
donde

jesQo;

kes 0o 1, siempre gque cuando k &5 1, U no puede ser -N-;

W es un enlace, -C(=S)-, —5({0}-, -8{(O)z-, -C(=0)-, -O-, -C{R¥(R")-, -N(R")-,
-C{R°{R")C(=0)-, 0 -C(=N(R"))-,

U &s —N- o -C{R%-:

R es 1a5 grupos R*';

R', R? y R® se seleccionan independientements del grupo integrade por H,
aiguilo,  arilalguilo, heteroarilalquilo, cicloalguilalquilo,  heterocicloalgquilalquilo,
arilcicloalguialguile, heteroarilcicloalquilalguilo, arilheterocicloalquilalquilo,
heteroarilheterocicloalguilalquile, cicloalguilo, arilcicloalguilo, heteroarilcicloalquilo,
heterocicloaiquilo, arilheterocicloalguile, heteroarilhaterocicloalguilo,  algquenilg,
arilalgquenilo, cicloalguenile, arilcicloalquenilo, heteroarilcicloaiguenilo,
heterocicloalquenilo, arilheterocicloalguenilo, heteroarilheterccicloalguenilo,
alguinila, ariialquinilo, arila, cicloalquilarile, heterocicloalquilarilo, cicloalguenilarilg,
heterocicloalguenilarilo,  heteroarilo,  cicloalquilhetercarile,  heterocicloalguil-
heteroarilo, cicloalquenilheteroarilo, heterocicloalguenilheteroarilo, —-OR'™, -CN,

-C(=NR™MR?, -C{OJR®, -C{O)OR®, -S(OIR', -S(ORR"™, -C{OINRR'™)R'Y,



-S(OIN(RYR'?), -S(ORNR™(R™), -NOs, -N=C(R?), y —N{R""}R"?), siempre que
R'y R® no sean ambos seleccionados de -NQg, -N=C(R%); y -N(R"}R"%);

R®, Rf y R7 se seleccionan independientemente del grupo integrado por H,
alguilo, anlalquilo, heteroarilalquilo, cicloalquilalguilo, heterocicloalquilalguilo,
arilcicloaigquilalguile, hetercariicicloalguitaiquile, arilneterccicioalguitaiguiio,
heteroarilheterocicloalquilalguile, cicloalguilo, arilcicicalquile, heteroarilcicloatquila,
heterocicloalguilo,  arilheterocicloalquilo, heteroarilheterocicloalguilo,  alguenily,
arilalgueniio, cicloalguenila, arilcicloalquenilo, heteroarilcicloalguanila,
heterocicloalquenilo, arilheterocicloalquenila, heterparilheterocicloalguenilo,
alguinilo, arilalquinile, arilo, cicloalguilarilo, heterocicloalguilarilo, ciclealguenilarilo,
heterocicloalquenilarilo,  heteroarilo,  ciclealquilhetercarilo,  heterocicloalquil-
hetercanlo, cicloalquenilhetercarilo, heteracicloalquenilhetsroarilo, hale, -CH-O-
SIR?(RY)R™), -SH, -CN, -OR®, -C(OJR®, -C(O)OR®, C(OINR"}R™), -SR™,
-S(OINR™(R', -S{D}zN{R”}{R”}, NR™I(R™), -N(R"™C{OIRE, -NR'IS(OR™,
-N(R™S(0)R", -N{R™ICIOIN(R'IR™), -N(R™C(OIOR® y —C(=NOHIR?;

R* y R™ se seleccionan independientemente del grupo integrado por un
entace, alguilena, arilalquilenc,  heteroarilalquileno,  cicloalguilalquileno,
heterocicloalquilalquileno,  arilcicloalquilalquiteno,  heteroarilcicloalquilalguileno,
arilheterocicloalguilalquilene, heteroarilheterocicloalquilatquileno,  cicloalguilens,
arilcicloalquilena, heteroarilcicloalguileng, heterocicloalguileng,  arilheterocicle-
alguileno, hetaroarilheteracicloalquilens, alquenileno, arilalquenileno,
cicloalguenitene, arilcicloalguenileno,  heteroarilcicloalquenilena,  heterociclo-
alguenileno,  arilheterocicloalqueniiens,  heteroarilheterociclo  alguenilenc,
alquinileno, arilalquinileno, earilenp, ciclealquilarilens, heterocicloalguilarilens,
cicloalguienilarileno, cicloalguenilarileno, heterociclealguenilarileno, heteroarileno,

cicloalquilheteroarileno, heterociclealquitheteroarilenc, cicloalguenilheteroarileno y



heterocicloalquenilheteroarileno, siempre que ambos R* y R™ no sean ambos un
enlace,

R* ¥y R™ juntos pueden ser una cadena de carbong de Cy a Cq, donde,
opcionalmente, uno, dos o tres carbonos del anillo pueden ser reemplazados por
-0-, -C{O)-, -CIB)-, -5~ -5{0}, -5(O}z- 0 -N{R™)-, ¥y R* ¥ R"® junte con Ios dtomos
de carbong a los cuales éstos estan unidos, forman un anillo de 3 a 8 miembros,
opcicnalmente sustituido con R, con {as siguientes candicicnes:

gue cuandea al menos une de los carbones es reemplazado por =0-, -C{O)-,
-C(8), -8-, -8(0)- -5({0k-0 -N(R*)-, entonces el nimero de carbenos en la
porcién R* y R™ de 1a cadena que se une a U es b, donde b es 0 2 5, ¥ el numero
de carbonos que estdn en fa porcion R* y R™ de |a cadena que se une con el
carpono de —C{R%M-es¢ tondecesDas;

gue cuande j es 0 o 1, al menogs uno de los carbonos del anillo debe estar
reemplazado por -Q-, -C(Q)-, -C(8)-, -5-, -S{0)- —S{0)z-0 —-N{R%)~;

que cuando j es C o 1 y sélo un carbono del anillo es reemplazado con —O-,
-C{O)-, -C(8)-, -8- -S(0) -8$(0)-0 -N(R%- R* v R™ no pueden formar un
cicloalquiléter;

RY se selecciona independientemente del grupo integrado por H, alquile,
antalguile, hetergariaiguilo, tigtoalguilalguilo, heterocicloalquilaigquiln,
arilcicicalquilalquilo, heteroarilcicloalguilalguilo, arilheterocicioalguilalquilo,
hetercarilheterccicloalguilalquilo, cicloalguil, arilcicloalquilo, hetercarilcicioalguilo,
heterocicloalquilo,  arilheterocicloaiquilo,  heterparilheterocicloaiguile,  alquenilo,
arilalquenilo, cicloalguenilo, arilcicloalguenila, heteroarilcicicalguenilo,
heterpcicloalquenilo, arilheterociclpalguenilo, heteroarilheterocicloalquenilg,
alguinilo, arlalguinilo, anlo, cicloalquilarile, heterocicloalquilarilo, cicloalquenilarilo,
heteracicloalquenilarila, heterparile, cicloaloguihetercanio,  heterocicloalgui-

hetercarilo,  cicloalquenilhetercarilo,  heterocicloalguenilhetercarilo,  -OR'®,



~N{F{15}{R1B}. -N{R15}C(D}H1E. -N(R15}5(D}R'6. —NER1EJS(D}2R'E,
NRDSORNRRT),  -NRPISONR®RT),  -NRICONR DRy
-N(R™C(O)OR'®,

R? se selecciona independientemente del grupo integrado por H, alquilo,
arilaiquilo, heteroarilalguilo, cicloalquilalquilo, heteracicloalguilalguilo,
arilcicloalquilalguilo, heterparilcicioalguilatquila, arilheterocicloalguilalguilo,
heteroarilheterscicloalquilalquile, cicloalguilo, arilciclozlquilo, heteroarilcicloalguilo,
heterocicloalquilo, arilheterocicloalguilo, heterparilheterocicloalguilo, alquenilo,
artlalguenilo, cicloalquenila, arilcicloalouenilo, heteroarilcicloalguenila,
heterccicloalguenilo, arilheterocictoalquenila, heteroaritheterocicloalquenilo,
alquinilo, arilalguinilo, arilo, cicloalquilarilo, heterocicloalquilarilo, cicloalquenilaril,
heterocicloalquenilarilo,  heteroariio,  citloalquilheteroariio,  heterocicioalouil-
heteroarilo, cicloalquenilbeteroarilo y heteracicloalquenilheteroarilo;

R'® se selecciona independientemente del grupo integrado por M, alguilo,
arilzlquilo, heteroarifalguilo, cicloalguilalguilo, heterocicloalouilalquilo,
arilcicloalguilalguiio, heteroarilcicloalguilalguilg, arilheterocicloalquilalquilo,
heteroarilheterociclealguilalquilo, cicloaiguilo, arilcicloalquilo, heteroarilcicloalquilo,
heterocicloalquilo, arilheterocicloalquilo, heteroarilheterocicloalquito,  alquenilo,
arilalquenils, cicloalgenil, arilcicloalguenilo, hetergarilcicloalguenilo,
heteracicloalguenilo,  arilheterccicloalquenilo,  heteroarilheterociclealquenilo,
alquinilo, arlalquinile, arilo, cicloalquitarilo, heterogicioalquilarilo, cicloalquenilarile,
haterocicloslquenilarilo,  heteroarilo, cicloalgquilhetaroarilo,  heterocicloalquil-
heteroarilo, cicloalguenilheteroarilo, heterociclealquenilhetersaril y =N{R'*)(R™);

R R™y R' ge seleccionan independientemente del grupo integrado por
H, alguite, arilalguilo, hetercarilalguilo, cicloalguilalguilo, heterocicloalguilaiquilo,
arilcicloalquilalquilo, heteroarilcicloalquilalguilo, arilheterocicloalquilalguilo,

heteroarilheteracicloalquilalguilo, cicloalquile, arilcicloalguilo, heteroarilcicloalquilo,

a

X
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heterccicloalguilo, arflheterccicloalguile, hetercarilheterocicloalquilo, algusnilo,
arilalguenilg, cicloalguenilo, arilcicloalguenils, hetercariicicloalguenilo,
heterocicloalquenilo, arilhetarociclaalguenilo, hetaraarilhatarocicloalquenileo,
alguinilo, arflalguinite, arilo, ¢icloalquitarilo, heterocicloalguilarilo, cicicalguenilariio,
heterocicloalguenilarilo,  heterparile,  cicloalguilheteroarito,  heterocictoaiquil-
heteroariio,  cicloalquenilhetercarilo,  heterocicloalguenilheteroarii, -C{ORE,
-C(O)OR®,  -B(OJR™,  -8(ORR",  -C(OINR'™HR™),  -S{ONR™R"),
-S{ONRHR"™) y -CON;

R™ R"™y R' se seleccionan independientemente dei grupo integrado por
H. alquilo, arilzlquilo, hetercarilaiguilo, cicloalguilalouile, heteracicloalguilalguila,
arilcicloalguilalguilo, heteroarilcicloalguilalguilo, arilheterocicloalguilalguilo,
heteroarilheteracicloalquitalquilo, cicloalquile, arilcicloalquilo, heteroarilcicloalquilo,
heterocicloalquilo, arilheteracicloalquito, heteroarilheterocicioaiquilo,  alquenilo,
arilalquenilo, cicloalguenilo, arilciciealguenila, heteroarilciclpalguenilo,
heterocicioaiqueniio,  ariheterocigloalguenilo,  heteroarheterocicloalquenile,
alguinilo, arilalguinilo, arile, cicloalguilarilo, heterocicloalquilarilo, cicloalquenilarilo,
heterocicloalguenilariie,  hetercarile,  cicloalquilhetercarilo,  heterocicloalquil-
heteroarilo, cicloalquenilheteroarila, heterocicloalquenilheteroarilo, R'*-alguilo, R™-
arilalquilo, R'®-heteroarilalquilo, R™-cicloalguilalquile, R'*-heterocicloalguilalguile,
R'%arilcicloalquilalquilo, R'-heteroarilcicloalguilalquilo, R™-arilheteracicloaiquil-
alguilo, R'®-heteroarilheterocicloalquilalguilo, R™-cicloalquilo, R'-arilcicioalquilo,
R'%_hetercariicicloaiguite, R'®heterocicioalguile, R“¥-arineterocicloalquilo, R'™-
heteroarilheterocicloalguilo, R'™-alguenilo, R'-arilalquenilo, R'-cicloalqueriio,
R'-arilcicloalquenilo, R'.heteroarilcicloalquenilo, R'*-heterocicioalquenile, R™-
arilketerocicloalquenilo, R'%-heteroarilheterocicloalquenilo, R™-alquinilo, R'E-
arilalguinilo, R'™-arile, R™-cicloalguilarilo,  R'®-heterocicloalguilariio, R™-

cicloalquenilarilo, R't-heterocicloalguenilarilo, R'®-heteroariic, R'e.
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cicloalquitheteroarilo, R**-heterociclpalguilheteroartio, R'*-cicioalguenilheteroarilo,
y R'®-heterocicloalquenilheteroarilo; ¢

R'® R'y R" son
RZ o R o R2: o
kj{ XJ{ \\-{/o a R\JE
(4 (9 (7 N
ﬂi )"1 ”3 }m " %L )m ( L)~

n%Jm:
donde R™ representa 0 a 5 systituyentes, mes0aBynes0a5;

R™ es 1-5 sustituyentes seleccionados independientemente del grupo
integrado  por  alguilo,  arilalquilo,  hetercarilalquilo,  cicloalquilalguile,
heterociclealquilalguilo, arilcicloaiguilalguilo, heterparilcicloalquilalguilo,
arilheterccicloalquilalquile, heternarilheteracicloalguilaiquilo, cicloalquilo,
anlcicloalguile,  heteroarilcicloalquilo,  heterocicloalquile,  aritheterocicloalquilo,
heteroarilheterocicloalquilo, alquenilo, arilalquenilo, cicloalquenilo,
arilcicloalguenils, heteroarikeicloalgueniio, heterociclcalguenila,
arilheterocicloaiguenilo, heteroarilhetgrocicloalgquenilo, alquinilg, arilalguinite, arilo,
cicloalguilarilo, heterocicloalquitarile, cicloalquenilarilo, heterocicloalgueniiarilo,
heteroarilo, cicloalquilneteroarilo,  heterocicloalquilheteroarile,  cicloalquenil-
heteroarilo, heterocicloalquenilhetaroarilo, -NC;, halo, HO-alcoxialquilo, -CFa, -CN,
alguil-CN, -CIORY™ _C(OI0H, -C{OYOR'™, -CIOINHR®, -C{OINHz, -C{O)NH-
C{OINtalquilo)z, -C(O)N(alquiliarilo), -C(O)N(alauil)(heteroarila), -SR'?, -5(0),R™,
-3{OINHz, -S(O)NH{alquilo), -S{OIN(alquili(alquilo), -S{ONH{arilo}, -S{0)zNH;,
-5{0)NHR", -S{O);NH{heterocicloalguilo), -8(0):N{alquilo)z,
-S{OWLN{alquili(arilal, -QCF;  -OH, -OR¥  O-heterctitlvalquile, -O-
cicloalquilalquilo,  -O-heterccicloalquilalguile,  -NHz,  -NHR?,  -N{alquilo},,
-Niarilalgquilo)s,  -Narilalquil)-(hetercarilalquile}, -NHCIOIR®,  -NHC{O}NH;,
-NHC{OINH(Eguile), -NHT{OMN (alguil){alquila), -N{alguilC{O}NH(alquilo},
~N{alguilC(O)N{alquil){alguilo), -NHS(C)R*, -NHS{Q}NH({alguilo),

N
A\
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-NHE{ON{akuily alguilol, SNialgquihS{C)ANH{alquile) ¥y
=N{alguil}3{C)N{alquil){alquilo},

o dos restos R'® sobre carbonos adyacentes pueden estar unidos para

'%‘> 29 ‘“’Dj
formar ¥+ §°0 s o7,

R™ es alquilo, arilalquilo, heteroarilalguilo,  cicloalguilalguilo,
heterocicloalguilalguilo, arilcicloalguilalquilo, heteroarilcicloalquilalguilo,
arilheterocicioalguilalquilo, heteroarilheterocicloalquilalguiie, ciclpalguile,
arilcicloalquilo, heteroarilciclealquile, heterocicloalquilo,  arilheteracicloalguilo,
heteroarilheterocicloalquilo, alguenilo, arilalguenilo, cicloalguenilo,
arilcicioalquenilo, bheteroarilcicloalquenilo, heterociclealguenilo,  arilheterociclo-
alquenilo, heteroarilheterocicloalquenilo, alquinilo, aritalgquinilo, arilo,
cicloalquilarile, heterocicicalquilarilo, cicloalguenilarile, heterocicloalqueniiarilo,
heterocarilo, cicloalguilheteroarilo, heterocicloalguilheteroarilo,  cicloalquenil-
heterpari! o heterocicloalquenilhetercarilo;

R® es arilo sustituido con halo, alquilo, arilalquilo, hetercarilalquilo,
cicloalguilalquile, heterocicloaiguilalguilo, arilcicloalguilalquilo,
heteroarilcicloalquilalquile, arilheterocicloalquilalguile, heteroarilheterocicloalquil-
alquilo, cicloalguilo, arilcicioalquile, heteroarilcicloalquilo,  heterociclaalquilo,
arilheterocicloalguile,  heteroarilheterocicloalquils,  algquenilo,  arilalguenilo,
cicloalguenilo, arilcicloalquenilo, heterparilcicloalguenilo,  haterocicloalguenilo,
arilheterocicloalguenilo, hetercaritheterocicloalquenils, alquinilo, arilalquinile, arito,
cicloalguilarile, heterocicloalguilarilo, cicloatquenilarilo, heterocicloalquenilarilo,
heteroarilo,  cicloalquilheteroarilo,  heterocicloalguilhetercarilo,  cicloalquenil-
heteroarilo o heterocicloalguenilheteroarilo,

y donde cada uno de los grupos alquile, arilalguilo, heteroarilalguilo,

cicloalquilalguilo, heteracicloalguilalquilo, arilcicloalguilalguile, heteroarilcicloalquil-
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alguilo, arilheteracicloalquilalquilo, heteroarilheterocicloalquilaiquilo, cicloaiquilo,
arilcicloalquilo, heteroarilcicloalguilo,  heterocicloalquilo,  arilheterocicloaiquilo,
heteroaritheterocicloalquilo, alquenilo, arilalguenilo, cicloalquenilo,
arilcicloalquenilo, heteroarilcicloalguenilo, heterocicloalguenile, arilheterociclo-
alguenilg, heteroarilheterocicloalquenilo, alquinile, arilalquinile, arilo,
cicloalguilarilo, hetergcicloalquilarilo, cicloalguenilarile, heterocicioalguenilarilo,
heterparilc, cicloalguilheteroarilo,  heterocicloalguilheteroarilo,  cicloalguenil-
heteroarilo, heterocicloalquenilheteroarilo, en R, R', R% R®, R% R®, R®, R"; R® R?,
RHJI1 RH, R12 y R13

estan independientemente no sustituidos ¢ sustituidos con 1 a 5 grupos R*'
seleccionados independientemente del grupe integradoc por alquilo, arilalguilo,
hetercarilalquilo, cicloalquilalguilo, heterocicloalquilalquilo,  aritcicloalguilalguilo,
hetercarilcicloalquilalguilo,  aritheterocicloalquilalguilo, heteroarilheterocicloalqui-
lalquile, ciclealquile, arilcicloalquilo, heteroarilcicloalquile,  haterocicloalguilo,
arilheterocicloalguile,  heteroarilheterocicloalquilo,  alquenile,  arilalquenilo,
cicloalguenilo, arilcicloalquenilo,  heteroarilcicloalguenio,  heterocicloalquenilo,
arilheterocicloalguenilo, heterparilheterogicloalguenile, alguinilo, arilalquinilo, arilo,
cicloalguilarile, heterociclealquilarite, cicloalquenilarilo, heterocicloalguenilarito,
heteroarilo,  ciclpalquilhetercarilo,  heterocicloalguilheteroarito,  ciclealguenil-
heteroarilo, heterccicloalquenilhetercarilo, halo, -CN, -C(=NR'R', -OR',
-C{OIR"®, -CIOYOR'S, -CIOIN(R'®(R'), -SR™, -S(OIN(R'(R'), -CH{R'*)(R™),
-S{OLNIRPYR™),  —C(=NOR™)R™, -PONOR'®}OR™), -N(R™IR'™), -alquil-
N(R™I(RY™), -N(R™ICIOIR™, -CHN(R')IC(OIR™, -CHz-N(R'ICIOINR™)R™),
-CH-R™,  -CH N(R"YR'), -N{R™SOR"  -NR'™ISOR"  -CH:
N(R™)S(C)R", -N(R'*)S(0):NR™HR', NR"¥)SOINRHR™),
NRBICIOINIR™BHR'™Y,  -CH-NR'JICIOINRHR™),  -N(RY)C(OIOR™,  -CH3-
N{R™FICIOIOR -S(OIR'®, -N3, -NO: y -S{0);R";
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y donde cada unc de los grupos alquilo, arilalguilo, heteroarilalguilo,
cicloalguilalguilo, heterocicloalquilalguilo, arilcicloalguilalquilo, hetercarilcicloalquil-
alguite, arilheterocicloalquilalquilo, heterparilheterocicloalquilalquito, cicloalquilo,
arilcicloalguilo,  heteroarilcicloalguilo, heterocicloalguile,  arilheterocicloalguilo,
hetergarilheterocicloalguilo, alguenilo, arilalguenilo, cicloaiguenilo,
arilcicloalquenilo, heteroarilcicloalguenilo,  heterocicloaiquenile,  arilheterociclo-
alquenilo, heteroarilheterccicloalguenilo, alguinile, arilalquinilo, arilo,
cicloalguilarilo, heterocicloalquilarilo, cicloalquenilarito, heterocicloalguenilarilo,
neteroarila, cicloalquilneteroarila,  heterocicloalquilheteroarile,  cicloalguenil-
heteroarile y heterocicloalguenilheteroarilo en R?' estan independientemente no
gustituidos o sustituidos con 1 a 5 grupos R* seleccionados independientemente
del grupo integrado por alguilo, arilalquile, heteroarilalquilo, cicloalqguilalyuilo,
heterocicloalgquilalguiio, ariicicloalquilalquilg, hetercarilcicloatquilalguilo,
arilheterocicloalguilalguilg, heteroarilheterocicloalquilalguile, cicioalquilo,
arilcicloalquile,  heteroarilcicloalquile,  heterocicloalquile,  arilheterocicloalguilo,
heteroarilheteracicloalguila, alguenila, arilalquenilo, cicloaiquenilo,
arilcicloalquenilo, heteroanicicloalguenilo, heterocicloalquenilo,  arilheterociclo-
alquenilo,  hetercarilheteracicloalguenilo,  alguinile,  arilaiquinilo,  arilo,
cicloalquilarilo, heterocicloalquilarilo, cicloalquenitarito, heterocicloalguenilarilg,
heteroarilo,  cicloalquilheteroarilo,  heterocicloalquilnetaroarile,  cicloalgquenil-
heteroarilo, heterocicloalguenilheteroarilo, halo, -CF;, -CN, -C(=NR'JR', -OR'®,
-C{O)R™, -C{O)OR™, -alquil-C{OIOR™, -CIOIN(R"®I(R™®), -SR™, -SIOIN(R'* (R,
SORNR™PHR™), —C{E=NOR™IR'™, -PIO)NCR'™)(OR™), -N{R'™}R™), -alquil-
N{R'*}{R'), -N{R")C{OIRE, -CHz-N(R"3C(OIR, -N(R'%1S(O)R8,
-N(R™)S(0).R"™, -CHz-N(R™)S(O)R™, -N(R™)S(O):NRR™}R™),
-NRPISOINR™HRY),  -NR'ICOINR'RY),  -CH-NRICIOINR™(R"),
-N{R"}C{OIOR'®, -CHo-N(R"™IC{OIOR'S, -N3, -NO,, -S{O)R™ y -5{0):R";



15 &

o dos restos R*" o dos R sobre carbonos adyacentes pueden estar unidos

'%i> %N ‘*'Dj
para formar § ‘0 s :

y cuando R¥ o R® se seleccionan del grupo integrado por
—C(=NOR™R'®, NRPICIOR™®,  -CH-NR™COIRY,  -NR¥)SOR,
-N(R*)S(O)R", -CHx-N(R™)S(0):R", -N(R™)S(C):N(R™)(R"),
-NR*“)ISOINRR™),  -NRPICOINRNR'T), -CH-NR™ICONR IR,
-NER™ICIOIOR'™ vy -CHx-N(R™ICIO)OR'™, R'® y R™ juntos pueden ser una
cadena de C; a C, donde, opcionalmente, ung, dos ¢ tres carbonos del anillo
pueden ser reemplazados por =C{0)- o ~-N{H}- y R'®* y R, junto con los 4tomos a
los cuales ésios estan unidos, forman un anillo de & a 7 miembros, opcignafimente
sustituido con Rza;

R#¥ &5 1 a 5 grupos seleccionados independientemente del grupo integrado
por alguilo, arilalguilo, hetercarilalquilo, ciclealguilalguilo, heterocicloalguilalguilo,
arilciclealguilalguils, heteroarilciclpalquilalguilo, arilheterocicloalquilalquilo,
hetercarilheterocicloalquilalquile, cicloalquilo, arilcicloalquilo, heteroarilcicloalquilo,
heterocicloalgquile, arilheterocicloaiquilo, heateroarilneterocicloalquilo, alguenile,
arilalquenilo, cicloalquenilo, arilcicloalquenilo, heteroarilcicloalquenilo,
heterocicioalguenilo, arilheterccicloalguenilo, heteroarilheterccicloalquenile,
alguinilo, antalquinile, arilo, cicloalguilarile, heteracicloalquilarile, cicloalquenilarils,
heterociclpalguenilarilo, heteroarilo,  cicloalquilheteroarilo,  heterocicloalquil-
hetergarilo, cicloalquenilhetercarilo, heterocicloalquenilheteroanlo, halo, -CN,
OR¥,  .C(OR™ -C(OIOR¥, -CION(R™(R®), -SR¥ -S{OIN(R¥}R™),
S{OINR¥MIR®), —C(=NOR™R?, -POYOR™){OR™), -NR*{R®), -alquil-
N{R**}{R%, -NIR™)C{OIR™, -CHo-N{R*C{OIR?®, -N{R*)5(Q)R%,
N(R*IS(0ORR%, -CH,-N{R*15t0),R*, -N(RHS(OLNRZRS;,
NR*ISOINRPHR?),  NR*ICONR®HR?),  -CHNR™ICOINR™HR™),
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N{R*IC(CIOR?, -CHp-N(R™IC(QIOR?, -S{O)R* v -5(0),R*; y donde cada uno
de los grupos alguilo, arlalguile,  hetercarilalquilo,  cicloalquilalguila,
heterocicloalquilalquilo, arilcicloalquilalquilo, heteroariicicloalquilalguilo,
arilheterocicloalguilalguilo, heterpanlheterocicloalquilalguilo, cicloalgquilo,
arilcicloalguile,  heteroarilcicloalquilo, heterocicloalguilo,  arilheterociclealqguile,
hetercarilheterocicloalguilo, glquenilo, arilalquenilo, cicloalquenilo,
arilcicloatguenilp,  hetercarilcicloalguenilo, heterccicloalquenile,  arilheterociclo-
alquenilo, heteroarilheterocicloalguenilo, alquinilo, arilalquinilo, arilo,
cicloalguilarilo, heterocicloalguilarnilo, cicloalguenilarilo,  heterocicloalguenilarilo,
hetercarilo, cicloalquilhetercarilo, heterocicloalquilheteroarilo,  cicloalquenil-
hetercarilo y heterocicloalguenilhetercarilo en R% son independientements no
sustituidos o sustituidos con 1 a 5 grupes R¥" seleccionados independientemente
del grupo integrado por alquilo, arilalquilo, hetercarilalquile, ciclealquilalguilo,
heterociclealguilalquilo, arilcicloalguilalquilo, heteroarilcicloalquilalquile,
arilneterocicloalguilalguilo, heterpanlheterocicloalquilalguile, cicloalguilo,
arilcicloalquile,  heteroanlcicloalquile, heterocicloalguilo,  arilheterociclealguile,
heteroarilheterocicloalguilo, alquenilg, arilalquenilo, cicloalquenilo,
arilcicloalquenila, heteroarilcicloalguenilo,  heterocicloalquenile,  arilheterociclo-
alquenilo, heteroarilheterocicloalguenilo, alquinilo, arilalguinilo, arilo,
cicloalguilarile, heterocicloalquilarilo, cicloalguenilarilo, heterocicloalquenilarile,
heterparilo,  cicloalguilheteroarilo,  heterocicloalquilheteroarile,  cicloalguenil-
heteroarilo, heteracicloalguenilheteroarilo, halo, -CFa, -CN, -OR%* -C{Q)R*,
CIOIOR™  alquikC(O)ORY,  -CIOINRINRD), -SR¥,  -S{OIN(RZ)(R*),
-S{ORNR™(R™), —C(=NOR™R™, -P{O)OR™)OR®), -NR¥}R™), -alqui-
N{R*™}{R?), -NIR™C(O)R™, -CHo-N(R#)C{OIR® -N{R*)S(O)R*
NR*)S(0)R*, -CHz-N(R™)S(0).R*, N(R*JS(O)N(R*)(R*),
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NR¥)SOINRZIR®),  NR*CIOINR™HR®),  -CHNR*ICIOINR*HR?),
N(R*ICIOIOR?, -CH,-N(RZMCIOIOR?, -S{O0IR* y -S(01.R%

R*, R® y R% se seleccionan independientemente del grupo integrado por
H, alquile, arilalquilo, heteroarilalquilo, cicloalguilalguilo, heterocicloalguilalguilo,
anifcicioaiquitalquilo, heteroariicicloalguilaiquita, aritheteraciclaalquilalquila,
hetercarilheterocicloalquilalquile, cicloalquile, arilcicloalguilo, heteraarilcicloalquilo,
heterociclozlquilo,  aritheterociclealquilo, heterparilheterocicloalquilo, alguenilo,
arilalgquenilo, cicloalgquenilo, arilcicloalguenilo, heterparilcicioalguenilo,
heterccicloalqueanily, aritheterocicloalguenilo, hetercarilheterocicloalguenilo,
alquinilo, arilalguinilo, arilo, cicloalguilarilo, heterocicioalquilarilo, cicloalguenilarila,
heterocicloalquenilarilo, heteroarilo,  cicloalquilhetercarilo,  heterocicloalguil-
heteroarilo, cicloalquenilhetercarilo, heterscicloalguenilheteroarile, R¥-alguilo, R%-

arilalquilo, R¥-heteroarilaiquile, R¥-cicloalquilalquite, R¥-heterocicloalguilalquilo,

R¥-arilcicloalquitalquilo,  R¥-hetercarilcicloalquilalquile,  R¥-arilheterociclo-
alquilalquilo,  R?-heteroarilheterocicloalquilalquile,  R*-cicloalguile,  R*-
arilcicioalquilo, R*_heteroarilcicloalguilo, R¥-heterocicloalguilo, R#.

arilheterccicloalguilo,  R¥-heteroarilheterocicloalquile,  R¥-alguenilo,  R-
arilalquenilo, R?-cicloalguenilo, R¥-arilcicloalquenilo, R¥-hetercarilcicloalguenilo,
R¥-heterocicloalquenile, R¥-arilheterocicloalquenile, R¥-heteroarilheterociclo-
alquenite, R¥-alguinilo, R¥-arilalquinilo, R¥-arilo, R¥-ciclealguilarilo, R%-
heterociclcalquilarile,  R¥'-cicloalguenilario, R¥-heterocicloalguenilarilo, R¥-
heteroarilo, R¥-cicloalquilheteroarilo,  R*-heterccicloalquilnetercarilo, R*-
cicloalquenitheteroaril y R¥-heterocicloalquenilheteroarilo;

R¥ es 1-5 sustituyentes seleccionados independientermente del grupo
integradc  por  alquilo, arilalquilo,  heteroarilalguilo,  ciclpalquilalquilo,
heterociclealguilalguila, arifcicloalquilalguilo, heteroarilcicloalguilalquile,

arilheterocicloalquilalguilo, neterparilheterocicloalquilalguilo, cicloalguilo,
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arilcicloalquile, heteroariicicloalguilo,  heterocicloalquilo,  aritheterocicloalguilo,
hetercarilheterocicloalquilo, alquenilo, arilalquenilo, cicloalquenilo,
arilcicloalguenile, hetercarilcicloalquenilo,  hetercciclpalguenile,  arithetsrociclo-
alquenilo, hetercarilheterocicloalguenilo, alquinile, arilalquinilo, arilo,
cicloalquilarilo, heterocicloalquilarilo, cicloalquenilarilo, heterocicloalguenilarilo,
heteroarilo,  cicloalquilhetercarilo,  heterocicloalquilheteroarilo,  cicloalquenil-
hetercarilo, heterocicloalquenilheteroarilo, -NQO,, hale, -CFi, -CN, alquil-CN,
COR®, COWOH,  -COIOR™,  COINHRE,  .C{OM(alquilcl,
-C{OIN{aiquili(ariie), -C{O)N(alquil}(hateroarila), -SR¥, -S(0);R%, -S(O)NH,,
-S(0)NH(alquilo), -S(CIN(alquil)(alquilo). -S{ONH(arilo), -S{Q)2NHz, -S{O}NHR?,

-3{O):NH(arilo), -S({}:NH(heterocicloalquila), -S({0):N{alquilo)g,
-5{0Ni{alguili{arile), -OH, -OR®, -O-heteracicloalguile, -O-cicloalquilalguiio, -O-
heterocicloalquilaiquilo, -NHz, -NHR?*?, -N{alquilo},, -N{arilalquilo},,
-Ntarilalquili(heteroarilalguilo), -NHC{OJR®®, -NHC(OINH:, -NHC{OINH{alguilo),
-NHC{O)N{alquil){alquilc}, -N{(alquilC{O}NH{alquila},
-N{alquilyC{O)N({alguil){alquila}, NHS(QLR?, -NHS{O);NH(alquito),
-NHS{O}:N(alguili{alauite), -Nialquil}S{C)NH({alquilo} y

=N{alguil)3{O):N(alquil){alqilo};

R® es alguilo, arlalquilo, heteroarilalquile,  cicloalquilalquilo,
heterocicloalquitalguile, arilcicloalguitalquilo, heteroarilcicloalguialguilo,
arilheterocicloalguilalquilo, heteroarilheterocicloalguilalguilo, cicloalguilo,
arilcicloalguilp,  hetercarilcicloalgquilo, heterocicloalguile,  arilheterociclcalquile,
heteroatithetarocicloalguile, alguenilo, aniatguenito, ticipalgueniio,
arilcictoalguenilo, heteroarilcicloalguenile,  heterocicloalquenile,  arilheterociclo-
alguenile, heteroarilheterccicloalguenilo, alguinilo, arilalguinile, arilo,

cicipaiquilarile, heterocicloalquilarile, c¢icloalquenilarile, heterocicloalgquenilarilo,

{
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heterparilo,  cicloalquilheteroarilo,  heterccicloalguilhetercarilo,  cicloalguenil-
heteroarilc o heterocicloalguenilheteroarilo;

R¥® es alguilp. arilalquile, heteroarilaiquile,  cicloalquilaiquile,
heterocictoalguilalguilo, arilcicicalgLilaiquilo, heterparilcicloalquilalquilo,
arilheterocicioalquilaiquilo, heteroarilheterociclealguitalguilo, gictoaiguito,
ariicicloalguilo, hetercarilcicloalquilo, heterocicloalquito,  arilheterocicloalquilo,
heteroarilheterocicloalguilo, alguenilo, arilalguenilo, cicloalgquenilo,
arilcicloalquenilo, hetercarilcicloalquenilo, heterocicloalquenile,  arilheterocicle-
alquenilo, hetercarilheterociclpalguenilo, alquinilo, arflaiquinilo, arilo,
cicloalguilarilo, heterocicloalquilarilo, ciclealquenilarilo, heterocicloalquenilarilo,
heteroariic,  cicloalguilheteroarilo, heterocicloalquilhetergarilo,  cicloalquenil-
heteroarilo o heterccicloalguenilheteroarilo;

R¥® e&s alquilo, arilalquilo, heteroarilalquilo,  cicloalquilalquilo,
heterogicloalquilaiquilo, arilcicloalquilalguilo, heterparilcicloalguilalguilo,
ariiheterocicloalguilalguiic, hetercarilhsterocicloalquilalguiio, cicloalquilo,
arilcicloalquile,  heteroarilcicloalguile,  heterocicloalquile,  arilheterocicloalguilo,
heteroarilheterocicloalguilo, alguenile, arilalguenilo, cicloalquenilo,
arilcicloalquenilo, hetercarilcicloalguenilo, hetarocicloalquenilo,  arilheterociclo-
alguenilo, heteroaritheterocicloalquenile, alquinilo, arilalquinilo, arilo,
gicloaiquilarilo,  heteracicloalguilarilo,  cicloafquenilarile,  heterocicicalguenifarilo,
neteroarito,  cicloalquilheteroarilo,  heterocicloalguilheteroarilo,  cicloalguenil-

heteroarilo o heterocicloalguenilheteroarilo;

¥

R s alquilo, arlalquic, heteroarifalquilo,  cicloalguilalquilo,
neterocicioalquilaiguilo, atilcicloalquilalguilo, heteroarilcicloalguilalguilo,
arilheterocicloalguitalquilo, heteroarilheterocicioalquilalquile, cicloalquilo,

ariicicloalguile, heteroariicicloalquile,  heterocicloalquile,  aritheterocicloaiguile,
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heteroarilheterocicloalquilo, alquenilo, arilalguenile, cicloalquenilo,
arilcicloaloveniia, hetaroarilcicloalguenita,  heterocicloalguentio,  aritheterccicio-
alguenile, heteroarilheterocicioalguenilo, alquinilo, arlialquinie,  arilo,
cicloalguilarile, heterocicloalguilarilo, cicloalguenilarilo, heterocicloalquenilarilo,
hetercarilo, cicloalguitheteroarilo,  heferocicioalguithetercanio,  cidloalqueni-
heterparilo, heterocicloalguenilheteroarily;

con la siguiente condicién: gue cuando U, R™ y R se ciclan para formar Ia

sigliente estructura biclclica:

W no puede ser un eniace.

En otro aspecto, la invencion se refiers a una composicidn farmacéutica
que comprende &l menos un compuesto de férmula | v un vehiculo aceptable para
use farmaceutico.

En otro aspecte, la invencion comprende el método para inhibir aspartil
proteasas que comprende la administracion de al menos un compuesto de
férmula | @ un paciente que necesita tal tratamiento.

En forma mas especifica, la invencién comprende: el método para tratar
una enfermedad cardiovascular tal como hipertension, insuficiencia renal,
insuficiencia cardiaca congestiva u otra enfermedad modulada por la inhibizién de
la renina; el método para ai tratamiente del Virus de Inmuncdeficiencia Humana;

el métado para tratar una enfermedad cognitiva ¢ neurodegenerativa tal como la
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erderrmedad de Alzheimer; e método para inhibir las plasmepsinas | y i) para el
tratamienta de la maleria; e métedo para inmibir 'a Catepsna D para e
tratamiento de la enfermedad de Alzheimer, ¢céncer de mama y cancer de gvano,
y ¢l método para inhibir enzimas de protozoos, por ejemplo la inhibicién dei
plasmedium falgipamum, para el tratamiento de infecciones fingicas. Dicho
método de tratamiento comprende la administracion de al mencs un compuesto
de formuia | a un paciente que necesita dicho tratamiento. En particular, la
invencidn comprende & método para tratar la enfermedad de Alzheimer que
comprende |a administtacian de al menos un compuesto de fdrmula | a un
paciente que necesita dicho tratamiento.

En otro aspecto, la invencion comprende al métode para el tratamiento de
la enfermedad de Alzheimer gue comprende la administracién a un paciente gue
necesita dichy tratamients de una combinacidn de al mencs un compuesto de
ormtia 1ty un inkibidor de colingsterasa o un agonista my ¢ antagonista m;
mygcaninico,

En un aspecto final, la invencidn se refiere a un kit que comprende en
recipientes separados, an un dnico envase, composiciones farmacéuticas para su
uso en combinacion, an el cual un recipignts comprende un compuesto de
Férmula | en un vehigulo aceptable para uso farmacéutico ¥ un segundo
racipiente comprende un inhibidor de colinesterasa o un agonista my o
artagorisia me rnuscarinico en un vehiculo aceptable para uso farmacsutico,
siendo (as cantidades combinzdas una cantidad eficaz para fralar una
enfermedad cognitiva o neurcdegenerativa tal como la enfermadad de Alzheiner.

DESCRIPCION DETALLADA;

En general, se entiende gue los grupos divalentes deben leerse de

izguierda a derecha.
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Los compuestos preferidos de formula | donde R, R' R? RY, ', R% R7 R™

y W son segin se definieron anteriormente & incluyen las siguientes estructuras.

il fll i

siempre que en la esiructura fl, W no s2a un enlace.
Los compuestos de férmula | donde R, R', R% R% R® RS R’ y W son

segln se definieron anteriormente también incluyen las siguientes estructuras:

R

dondebes1aSyces0ab

]

Q;S

%
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0

donde R, R', R%, R® R® R® R” y W son segun se definieron anteriormente,
bestadyces0ad

Los compuestos preferidos de férmula | son aquellos compuestos donde R’
es alguilo o con mayer preferengia, R' es metilo.

Los compuestos mas preferidos de la invencion son aquéllos de formulz |
donde R es H.

Otro grupo de compuestos preferidos de férmuta | son  aquelles

compuestos donde R® es arilo, (R#")y.s-arilo, heteroarilo o {R*"),_s-heteroariio
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Los compuestos preferidos de formula | sen aquellos compuestos donde

R a5 —CN, halo, arilo, (R%), »-arilo, heteroarilo o (R%).-heteroarilo.

Los compuestos preferidos de férmula | son aquellos compuestas donde

rﬁ&ljﬂ#\
R% es —CN, haio o alquino, o con maycr preferencia, R¥ es F o _

Los compuestos preferidos de fdrmula | son agquellos compuestos donde

SN
R% es F , NC # CN, CN

HJSW\\

N._ = ,,//t’

Q

Los compuestos mas preferidos de férmula | son aquellos compuestos

donde W es -C(0)-.
Otro grupo de los compuestos preferidos de férmula | son aguellos

R
X
N—-R?

compuestos donde R* y R™ forman R* y R™ forman \/
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Los compuestos preferidos de formulz | son aguelios compuestos donde R
es halo, con mayor preferencia donde R es F.
Los compuestos preferidos de formula | son aquellos compuestos dande
R &s H o halo;
R' es alquilo;
R? es H;
RS es R*'-arilo;
R?" es R¥-arile;
R% s halo o CN;
Wes -C{O)-

s Bf"’\/

R*y R™ forman ‘—55 2\/ \)

QOtro grupn de compuestos preferidos de formula | son aguellos

compuestos donde
R’ es alguilo;
Res H;
R® es R%'-arilo;
R* es R%.zrilo;
R¥ 2g hala o GN;
W es -C(O)-;
¥

—3

R* y R™ forman _""—55 .
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donde R es segun define en ia presenta.

Los siguientes compuestes preferidos de férmula { tienen las siguientes

estructuras;

Otro grupe de compuestos preferidos de férmula | son aqueilos

R
Y
N—R®

compuestos donde R* y R™ forman 2\/

Otro grupe de compuestos preferidos de férmula | son aquellos

compuestos que tienen |a siguients estructura;
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H
N NH
R —N \f

N
“SCH,
0

donde R®y R® son segun se definieron anteriormente.

Un grupo de compuestos preferidos de férmula | son aguellos compuestos
donde R® se selecciona independientemente del grupo integrado por arilalguito,
arilo, heteroarito, -C(=NR'")R?, -C{O)R®, -C{OYOR®, aril-R*' y heteroaril-R?', o con

mavyar preferencia RYes

éio@O

BN A~

~ s i 3z
\ ;*w > &Y §

(2“ ‘r(

y

| )CI

‘/ .

Aun ofro grupo de compuestos preferidos de formula | son aguellos
gompuestos donde R? o R? se selecciona independientemente del grupe integrade
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por, alquile, cicloalquilo, arile, arilalquile, heteroarile, R'®-alguile, R'-arilo, y R™-
heteroariicc: o aln con mayor preferencia, R® o RY se selecciona
. P

E

independientemente del grupa integrado por -CHa,

",
‘ R/‘j—CN l Zic:m ‘ ;;iocrl
7 / A

Aln otro grupe de compuestos preferidos de formula | son aquellos
compuesios donde R' es 1-5 sustituyentes seleccionades independientaments
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del grups integrada por alquila, halo, -OFs, -GN, -8R v JOR® o aun con mayor
preferencia, R s 1-5 sustituyentes seleccionados independientemente del grupo

—

N

o \‘S
@ @

integrado por halo, -CN, -OCH{CHs}, -OCHs, -CHs, , = ¥ A .

Aun otro grupo de compuestos preferidos de formula | son aguellos
compuestos donde R?' es 1-5 sustituyentes seleccionadas independientemente
del grupo integrado por halg, -QCH(CHs)e -CHs, -CF 3, -CCHs -CH{CHz) y —CN.

Debe observarse que los carbonos de formula | pueden reemplazarse con
1 a 3 atomos de silicio en la medida que se satisfagan todos los requerimientos de
valencia.

Tal como se utilizé anteriormente, y a lo largo de la memoria descriptiva,
los siguientes términes, a menos gue se indique lo contrario, debe entenderse que
tienen los siguientes significados:

"Paciente” incluye ambos seres humanos y animales.

“Mamifero” significa seres humanos y otros animales mamiferos.

“Alquile” significa un grupo hidrocarbonade alifatico el cual puede ser recto
o ramificade ¥ que comprende aproximadamente 1 a aproximadamente 20
atomos de carbono en la cadena. Grupos alquilo preferidos contienen
aproximadamente 1 a aproximadamente 12 atomos de carbono en la cadena.
Grupos alguilo mas preferidos contienen aproximadamente 1 a aproximadamente
8 atomos de carbone en la cadena. Ramificade significa gue uno 0 mas grupos de
alquile inferior tal como metilo, etilo o propilo, se unen a una cadena de algquilo
lineal. "Alguilo inferior” significa un grupe que tiene aproximadamente 1 a
aproximadamente 6 atocmos de carbono en la cadena la cual puede ser recta o
ramificada. Ejempios no imiantes de grupos alquilc adecuados incluyen metilo,

etilo, n-propilo, isopropilo, n-butilo, t-butilo, n-pentilo, heptilo, nonile y decito.
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Grupos  alguilo  R¥-sustituido  incluyen  fluorometilo,  trifluorometilc v
cicloprapilmetilo.

"Alguenile” significa un grupe hidrocarbonado alifatico que contiene at
menos un enlace doble carbong-carbono y el cual puede ser recto o ramificade vy
que comprende aproximadamente 2 a aproximadamente 15 atomos de carbono
en la cadena. Grupos alquenilo preferidos tienen aproximadaments 2 a
apraximadamente 12 atomos de carbone en |la cadena; ¥ con mayor prefergncia
aproXimadamente 2 a aproximadamente 6 atomos de carbono en la cadena
Ramificado significa gue uno o mas grupos de alquilo inferior tal como metilo, etilo
0 propilo, se unen a Uha cadena alquehilo lineal. " alquenile inferier’ significa
aproximadamente 2 a aproximadamente & atomos de carbono en ia cadena la
cual puede ser recta o ramificada. Ejemplos no limitantes de grupos alquenilo
adecuadeos incluyen etenilo, propenilo, n-butenilo, 3-metilbut-2-enilo, n-pantenilo,
octenilo y decenilo.

“Alguinilo” significa un grupce hidrocarbonado alifatico que contiene al
menos un enlace triple carbono-carbone y el cual puede ser recto o ramificado y
que camprende aproximadamente 2 a aproximadamente 15 dtomos de carbono
en la cadena. Los grupos alguinilo grupos preferidos tienen aproximadamente 2 a
aproximadamenta 12 dtomos de carbono en la cadena; y con mayor preferencia
aproximadamente 2 & aproximadamenta 4 &tomos de carbong en la cadena.
Ramificado significa que uno o mas grupas de alquilo inferior tal como metilo, etilo
0 propilo, se unen a una cadena alguinilo lineal. "Alquinilo infericr” significa
aproximadamente 2 a aproximadamente 6 dtomos de carbono en la cadena la
cual puede ser recta o ramificada. Ejemplos no limitantes de grupos alquinile
adecuados incluyen etinilo, propiniio, 2-butinilo, 3-metiloutinilo, n-pentinilo, v

decinilo.



